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KA®EJIPA NHpopMaLHOHHBIX CHCTEM U NPUKIAIHOH HHGOPMATHKH
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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 uCnoab30BaTh COBpeMeHHble MH(OPMAIMOHHbIE TEXHOJIOTHM W MPOrpaMMHbIE CpPeACTBA NPH pelleHUU
npogeccuoHaJbLHBIX 3a71a4.

VK-1. Cnocoben OCYIIECTBJIATH NMOUCK, KpI/lTl/I‘{eCKHﬁ AHAJIU3 U CHHTE3 l/lHq)OpMaIIl/lI/[, NPUMEHATH CHCTEMHBIH MOAX0X AJISA
peuieHus MOCTaBJICHHBIX 3a/1aY1

B pe3yjabTare OCBOCHUS TUCHUILINHBI O6y‘-lalOIIIPIﬁCﬂ JOJIZKCH:

3HaTh:

ATOPUTMBI 00PabOTKH JaHHBIX (COOTHECEHO ¢ MHAMKaropoM YK-1.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHaukKaropom OIIK-5.1)

YMeTh:

CTPOMTH AITOPUTMBI TSl pEILICHHS MPUKIIAAHbIX 3a7a4 (COOTHECEHO ¢ MHAUKaropoM YK-1.2)
UCIIONb30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUH JUIS PEIICHUS 3a1ad NPO(EeCCHOHATLHON JESTENBHOCTH (COOTHECEHO C MHIMKAaTOpOM
OIIK-5.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
uHankaropom YK-1.3)

NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-5.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

Buja 3ansaTus / Cemecrtp /| KosmmuecTBo
Ne HaumeHoBaHHE TeMBbI, KPAaTKOE COAEPKAHHE Komnerenuun
pa6otsl / popma IMA Kypce 4acoB
JlaboparopHast padota 1.1. AIrOpUTMBI U CTPYKTYPHI JaHHBIX.
Ilonsitue anroputma, mporpammbl. [lepemennble. Tumbl —JaHHBIX. TMaGoparoprsie OITK-5
1.1 |Crpoku. Maccusbl. BBon u BbiBoA. lIpuMeHEHHE aIrOPUTMHYECKOTO SaHsTHS 6 2 VK-1
MBIIUICHUSI K PELICHHIO 3a71ad. BpllonHeHHe 1aboparopHbIX 3aqaHuil ¢
ucnonp3oBanneM Python, Jupyter Notebook umu Colab.
Jlaboparophas paboTa 1.2. JIuHeliHbIe U BETBSIHECS ATTOPHUTMBI.
12 JIuneiinsle AITOPUTMBI. Bersnenus. VYcnosus. Bemmonuenne [ CamocrosiTenbHas 6 4 OIIK-5
’ TabopaTOpHBIX 3amaHuii ¢ mcmonb3oBaHueM Python, Jupyter Notebook pabora VK-1
niu Colab.
Jlaboparophas pabota 1.3. Lluknuueckue aropuTMBI.
HKJIHYECKHU roputMbl. Bumel mukiaos. Hukn mo k kipd. [uk
Huicraeckue arop Al LMKNOB. [Iicn mo Kowrekiy Huicn CamocrosTenbHast OIIK-5
1.3 |mo cuerunky. Luxn c¢ mpexycioBueM u mnoctycinoBueM. OOpaboTka aGora 6 4 VK-1
MacCHBOB. BbIxoj u3 mukia. BeimonHeHWe 1a00paTOpHBIX 3adaHuil p
ucnonb3oBanueM Python, Jupyter Notebook wmu Colab.
JlaboparopHast paboTta 1.4. @yHKIIMU U PEKypPCUBHBIE AITOPUTMBI.
1.4 Ilonste noanporpammsl. Ilepenada m Bo3Bpar nmapameTpoB. JIOKalbHBIE CamocrosTenbHast 6 4 OIIK-5
’ U rmnoOaibHble mnepeMeHHble. Pexypcus. BpimonHeHue maboparopHbIX padota VK-1
3aaHuii ¢ ucrnonszoBanuem Python, Jupyter Notebook uiu Colab.
Tema. b .
CeMa. basbl JAHHBIX CamocTosiTeTbHas OIIK-5
1.5 |Tunel 6a3 maHHbIX. THIBl JaHHBIX B 0Oa3ax JaHHbBIX. CBsS3u B 0azax 6 38
pabota VK-1
naHHbIX. TexHomorus 00paboTKY TaHHBIX B 0a3ax JaHHBIX.
Pa3nen 2. OcHoBBI IPOrpaMMHUpoOBaHus Ha si3bike Python
Bupn 3ansitus / Cemectp /| Konmmuectno
Ne HaumeHoBaHHe TeMBbI, KPAaTKOe COIepKaHue KoMnerenuuu
pabotsl / popma ITA Kype 4acoB
JlaboparopHast pabota 2.1. HHcTpymeHTapuit pa3paboTKm Ha si3bIKe
Python.
ytho JlaboparopHsie OIIK-5
2.1 |BBog u BeBOx naHHBIX. Cpena paspaborku. CHCTEMBI yIpaBICHUSL 6 2
. 3aHATHS YK-1
komom. Moaynu. Math, NumPy. Beinonunenne naboparopHbIX 3amaHHil C
ucnonb3oBanueM Python, Jupyter Notebook wmm Colab.
29 JlaboparopHast pabota 2.2. PaboTa co ctpykTypamu faHHBIX Python. JlaboparopHubie 6 5 OIIK-5
’ Crucku.  Koprexun. CroBapu. IlpeoOpasoBanue naHHBIX. Cpessl. 3aHATHUS YK-1




Huknuueckass o60paboTka cmucka. [eHeparop cmucka. Beimonnenue

nabopaTopHbIX 3aiaHuii ¢ ucmonb3oBanueMm Python, Jupyter Notebook

i Colab.

JlaGoparopHast  pabora 2.3. OCHOBBI 0O0BEKTHO-OPHEHTHPOBAHHOIO

nporpaMmmupoBanus B Python.

IlonsiTHe OOBEKTHO-OPHEHTUPOBAHHOTO MporpamMmmupoBaHus. Kiacc. CamocrosTenbHas OIIK-5
2.3 6 4

OObekt. MHkancynsuusi, HaciepoBanne W nonumopdusm B Python. pabota VYK-1

BeinonHenne 1abOparopHBIX — 3adaHuil ¢ Uchonb3oBaHueM Python,

Jupyter Notebook umu Colab.

JlaboparopHas paboTa 2.4. Python j1st perieHus aHATUTHYECKUX 3a7ad.

Bbubmoreka Pandas, aHanmm3 w oOpaboTka naHHBIX. Busyanusauus B CamocTosiTenbHas OIIK-5
2.4 . . 6 4

matplotlib u seaborn. BelmonHeHHe 7Ta0OpPAaTOPHBIX — 3amaHWil ¢ pabora VK-1

ucnons3oBannem Python, Jupyter Notebook umu Colab.
25 Tema. OcHOBBI Web-pa3paboTKH. CamocrosrensHast 6 40 OIIK-5
’ Ocobennoctu web-pa3pabotku ¢ ucnonb3oBanuem Python. pabota YK-1
2.6 |IloaroroBka Kk MPOMEKYTOYHON aTTeCTalln 3auer 6 4 Oyl}(IiS

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa W conepkaHHe (OHIA OIEHOYHBIX CpPEACTB JUIS TPOBEICHUS TEKYIIEro KOHTPOJII M MPOMEXKYTOYHOW arTecTalnu
npexacTaBieHsl B [Ipunoxernu 1 x pabouei mporpaMMe JUCIUIIIHHEL.

5. YAEBHO-METOANYECKOE U HH®OPMAINIMOHHOE OBECIIEYEHUE JUCITUITJINHBI

5.1. YueOHble, HayUHble U MeTOAMYECKUE U3TAHUS

ABTOpBI, bubnmorexa /
3arnasue WsnarenscTBO, TO
COCTaBUTENHU Konmnuaectso
1 Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBaHKL: yuyeOHOe mocodue Mocksa: UnTepuer- OBC «YHuBepcUTeTCKas
YHuBepcUteT OMOIMOTEKA OHJIANH)»
WNudopmamoHHbIX
Texnonoruit (MHTYUT),
2005
2 Xaxaes U. A. [IpakTUKyM 110 AITOPUTMHU3AIUU U Mocksa: HanmoHanbsHbIi OBC «YHuBepcureTckas
MporpaMMHUpOBaHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET OHOJIMOTEKA OHJTANHY
nocobue «MHTYUT», 2016
3 Cuniok, B. T, AJITOpPUTMBI ¥ CTPYKTYPBI JJaHHBIX: 1aboparopHbiii | benropoa: benropoackuit 9BC «IPR SMART»
Pszanos, 10. I. MPaKTHKyM. y4eOHOe mocobue rOCyIapCTBEHHBIN
TEXHOJIOTHYECKUI
yHHBepcuTeT UM. B.T.
lIyxoBa, 9bC ACB, 2013
4 Byiinaues, C. K., OCHOBBI IPOrpaMMUPOBaHUst Ha s3bike Python: ExarepunOypr: Ypainbckuid OBC «IPR SMART»
Boxmar, H. 0., [lecun, |yueGHOe mocobue benepanbHpIii
0. B. ynusepcuret, O5C ACB,
2014
5 IMpuxnagHas nHGOPMATHKA: KYPHAT Mocksa: YHUBEpCUTET OBC «YHuBepcuTeTcKas
Cuneprus, 2019 OnOIMoTEKA OHJIANH»
6 Xwunenko, B. I1. CTpyKTYpbI JaHHBIX U aITOPUTMBL: Y4eOHOE HoBocubupck: 3BC «IPR SMART»
nocobue HoBocubupckuii
rOCyIapCTBEHHBIN
TEXHUYECKUN
yHuBepcurer, 2016
7 JlannoBckuii B. B. AnroputMel 06paboTKH JIaHHEIX: yyeOHoe nocobue | HoBocuOUpPCK: OBC «YHuBepcurteTcKas
HoBocubupckuii 6ubnuorexa oHaiiH»
rOCYAapCTBEHHBIN
TEXHUYECKHUI

yHuBepcuTeT, 2018

5.2. IIpodeccnonanbubie 6a3bl JaHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

NCC "KoncynbranTlInroc"
HCC "Tapant" http://www.internet.garant.ru/
HarmonanbHas anekrponHas oudnuoteka (HIB) - https://rusneb.ru




5.3. [lepeyeHsb MpoOrpaMMHOro odecneyeHus

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.4. Y‘IE6H0-MCTOIII/I‘IQCKHQ MaTepHaJibl 1J1A 06yqaloumxca C OrPAHUYCHHBIMH BO3MOKHOCTAMHU 310POBbS

IIpu HEOOXOOUMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbA y4eOHO-METOMUYECKHE
MaTrepualbl MPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHAM 370pPOBbsS M BocupusaTHs uHMopmarmu. s mmm c
HapyIIeHUSIMA 3peHHs: B (opMe aynuodaiina; B medaTHOH QopMme yBeTHUYEHHBIM ImpupToM. s JTUI ¢ HapymIeHWSMH CIyXa: B
(opMe IIIEKTPOHHOTO JOKYMEHTa, B medarHod ¢Qopme. i U ¢ HapyMICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUITJINHBI

[Momerenust A1k BceX BHIOB paboOT, MPEIyCMOTPEHHBIX Y4EOHBIM ILTAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOIl CreNUaTn3UPOBAHHOM
yueOHOI MeOeNbIo M TEXHUYECKUMH CPEICTBaMU 00yUCHUS:

- CTOJIBI, CTYJIBSI;

- MIEPCOHATHEHBIA KOMITBIOTEp / HOYTOYK (TIEpEHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTepaKTUBHAS J10CKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, paboyMe MecTa B KOTOPBIX 000pYyJOBaHbI HEOOXOIMMBIMU
JMUCH3MOHHBIMH W/WIIK  CBOOOJHO pPAacHpOCTPaHSEMbIMU IPOTPAaMMHBIMH  CPEICTBAaMH M BBIXOAOM B MHTepHeT, w/win B
CIELUATN3UPOBAHHbBIX JIA00OPATOPHUSIX, IPEIYCMOTPEHHBIX 00pa30BaTeIbHOM POrpaMMOii.

7. METOAUYECKHUE YKA3AHUSA JJIS1 OBYJAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIUHBI

Mertoauueckre yKa3aHus 10 OCBOCHHIO UCIUILIMHEI IPEACTaBICHHI B [Ipunoxkennn 2 x pabodel mporpaMmMe JUCIUILIAHEL.




®OH/J ONEHOYHbLIX CPEACTB

Ipuioxenue 1

1. Onucanne mokasarejied U KPUTepHeB OLICHUBAHUA KOMIICTCHIMI HA PAa3JIMYHBIX dTanax
X (POpMHPOBaHNs, ONIMCAHUE IIKAJ OLleHNBAHUS

1.1. Iloka3zarenu u K

HUTCPUH OLICHHUBAHUW A KOMH@TCHHHﬁZ

3VH, cocTaBisronme
KOMITETEHITHIO

IToka3zarenu
OLICHUBAHU

Kpurepuu
OLICHUBAHMS

CpeactBa
OIICHUBAHHUSI

VK-1: Criocoben OCYIICCTBJIATD IMOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTE3 I/IH(bOpMaL[I/II/I, OPUMCHSATDH CHCTEMHBIN Ioaxoda AJIs
PpeUICHN TOCTABJICHHBIX 3a1a4

3HaTh: aNITOPUTMBI OOpPaOOTKM | 3HAET TOHATHS  AITOPUTM, | MONHOTAa M cojepxarenpHocTh | T — tect (1-5), 3 —
JIAHHBIX mporpamma, MepeMeHHbIe, | OTBeTa Bompockl K 3adery (1-
THITBI TAHHBIX YMEHHUE IPUBOANTH IPUMEPHI 20)

YMeTb: CTPOHTh AITOPUTMBI | CTPOHT JMHEIHBIC | MOMHOTa M cojaeparenbHOCcTh | JI3 — maboparopHbie
JUIL  pElIeHUs]  MPHUKIATHBIX | aJrOPUTMBI, IUKIIMYECKHE | OTBETa 3amanus (3amanus 1.1-
3amaq AITOPUTMBI YMEHHE TPUBOTUTH TPUMEPHI 1.4)

yMeHHe CaMOCTOSITEIILHO

HaXOJIMTh pemeHne

TIOCTABJICHHBIX 33/1a4
Brnaners: MPaKTHYECKUMH | pa3padaThiBaeT MOJHOTAa W cojlepkartenbHOcTh | JI3 — maGoparopHbie
HaBBIKAMH OOpabOTKM JaHHBIX | IOANPOTPAMMBI, HCIIOJIB3YET | OTBETa 3aganust (3amanms 1.1-
ULt pemeHust 3aj1a4 | JOKaIbHBIE W  TII0OAJNBHBIE | YMEHHE IPUBOIUTH IPHUMEPEI 1.4)
podecCHOHATBHON MepEMEHHbIE, PEKYPCHIO yMEeHHe CaMOCTOSTEIILHO
JeSATEILHOCTH HAXOJIUTh pelieHne

IIOCTABJICHHBIX 3aJa4

OIIK-5: CriocobeH uCImons30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOIOTHN U IPOTPAaMMHBIE CPEACTBA TIPH PEIICHIH
podeCCHOHANTBHBIX 3a]1a4

3HaTh: OCHOBBI | 3HAET TOHATHA OOBEKTHO- | MONHOTAa M cojepxarenpHocTh | T — Ttect (6-10), 3 —
MIPOrpaMMHPOBAHUS OpUEHTHPOBAHHOTO oTBeTa BOTIPOCHI K 3auety (21-

MIPOTPAaMMHPOBAHHS YMEHHUE TIPUBOANTH MPUMEPHI 36)
YMmerts: UCTIONB30BATh | MCIIOIB3YET cpemy | moiaHOTAa M conepxartenbHOCTh | JI3 — maGoparopHbie
UH(OpMALMOHHbIE TEXHOJOrWU | pa3paboTKHy, CUCTEMY | OTBETa 3amanus (3amaHus 2.1-
JU1sL peleHus 3a/1a4 | yNpaBICHUS KOJOM YMEHUE IPUBOAUTH IPUMEPHI 2.4)
npodeccroHanbHOI yMeHHe CaMOCTOSITEIILHO
JeSITeIbHOCTH HaXOJIUTh pemenne

TIOCTABJICHHBIX 33/1a4

Brnaners: MPaKTHYECKUMH | BBITIOJHSET aHaIM3 W | moJHOTa M conepxkarenbHocTh | JI3 — maGoparopHbie
HaBBIKAMH TIPOrPaMMHPOBaHMs | 00pabOTKY  JaHHBIX,  MX | OTBETa 3aganus (3amanus 2.1-
npu penieHun 3a7a4y | BU3yaJIHM3aLHUIO YMEHHE NPUBOANTH TPUMEPHI 2.4)
podecCHOHATBHON yMeHHe CaMOCTOSITEIILHO
JESATEIEHOCTH HaXOJUTh pemieHne

IOCTABJICHHBIX 3a1a4

1.2 lIkansl OLleCHUBAHUSL:
Texymuii KOHTPOJb yCHEBAEMOCTU U MPOMEXKYTOUYHAs aTTECTallMsl OCYIIECTBISETCS B paMKax
HAKOMUTEJIbHOU OalIbHO-peTHHTOBOM crcTeMbl B 100-6amibHOM mIKane.
50-100 6annoB (3a4TeHO);
0-49 GamnoB (He 3a4TEHO).

2. Tunosble KOHTPOJIbHBIE 3aJaHUA WJ/IM HHBIC MaTEpHaAJIbl, HCOﬁXOZIl/IMI)Ie aJid OLIEHKHU
3HAHUI, YMEHHNii, HABBIKOB M (MJIH) ONBITA JeATEeJIbHOCTH, XaPAKTEePU3YIOIIMX 3TANbI (JOpMUPOBAHUS
KOMIIeTEHIIUI B poLecce 0CBOeHNUsI 00pa3oBaTeIbHOM NMPOrPaMMbl

[TepemenHsbIe.
Tune! aHHBIX.
Ctpoku.

b s

Bomnpocel k 3a4ety

[loHsATHE anropuT™Ma, IPOrpaMMBl.




Maccussl.

BBox u BeIBOL.

JIuneliHbIe AIrOPUTMBL.

BerBnenus.

9. VYcnosus.

10. Ilukinueckue alropuTMBI.

11. Buabl HukIoB.

12. LMK MO KOIICKIH.

13. 1IuKia 1o CUeT4HKY.

14. Iluki ¢ npeayCcioBUEM U MOCTYCIOBHEM.
15. Ob6paboTka MacCUBOB.

16. Brixon u3 nukia.

17. IloHATue noaIpOrpaMMBI.

18. Ilepenava u BO3BpaT mapaMeTpoB.

19. JlokanbHble U TI00ANbHBIE IEPEMEHHBIE.
20. Pekypcus.

21. BBoa u BBIBOJ TAHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl ynpaBiIeHUs KOJIOM.

24. Monynu.

25. Croucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpazoBaHue CTPYKTYp TaHHBIX.

29. Cpe3sbl.

30. [Mukiuueckas oOpabOTKa CIHCKA.

31. I'eneparop cnucka.

32. TloHsATHE 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUSL.
33. Knacc. O0bexKT.

34. Wukancymnsnus, HacleaoBanue u noaumopdusm B Python.
35. bubmuoteka Pandas, ananus u 06paboTKa TaHHBIX.
36. Busyanmmsanus B matplotlib u seaborn.

N

3auemnoe 3adanue GKIOUAeM 08a 60NPOCA — OOUH MEOPEMUUECKUIl 60NpPOC U O0O0HO
NPAKMUKO-OPUEHMUPOSAHHOE 3A0AHUE U3 YUCIA NPUGEOEHHBIX HUICE 1a00PAMOPHbIX 3A0AHU.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3auTE€HO») — U3JIOKEHHBIH MaTepuai (HaKTUYECKHU BEpEeH, HAJINYHE TITyOOKHX
UCUEPNBIBAIOIIMX 3HAaHUM B 0O0bEMe MPOWIEHHOM MporpaMMbl TUCHUIUIMHBI B COOTBETCTBHM C
MTOCTABJIEHHBIMH TIPOTpaMMOi Kypca LeNsMU U 3aJauaMu 00y4YeHHUs; IpaBUIIbHbBIE, YBEPEHHBIE 1EUCTBUA
[0 MPUMEHEHUIO IOJIyYEHHBIX 3HAHUN Ha NPAKTUKE, TPAMOTHOE M JIOTMUECKH CTPOMHOE W3JI0KEHHE
Marepuaia Ipu OTBETE, YCBOEHHUE OCHOBHOM M 3HAKOMCTBO C JIONOJHUTEIBHOM JUTEPATypOl; HAINYNE
TBEPJABIX M JOCTAaTOYHO TIIOJIHBIX 3HaHUW B 0OBEMe MPONACHHOW MpOrpamMMmbl JUCHUILUIUHBI B
COOTBETCTBUH C LIETSIMU 00yUYeHUs, MPaBUIIbHbIE AEUCTBUS 110 MPUMEHEHHUIO 3HaHUH Ha MPAKTHUKE, YETKOE
U3JI0)KEHUE MaTepuasa, JOIYCKAITCS OTAEIbHBIE JIOTMUECKHE M CTWJIMCTUYECKUE IOTPEIIHOCTH,
oOy4aromuiicsi yCBOMII OCHOBHYIO JIMTEPATYpy, PEKOMEHI0BAHHYIO B pabouell mporpaMme JUCLMITIIUHBL
HaJIMYMe TBEPJAbIX 3HAHUM B 00bEME MPONHAEHHOrO0 Kypca B COOTBETCTBHM C LEISIMH OOy4eHus,
U3JI0KEHWE OTBETOB C OTIEJIbHBIMU OIIMOKaMH, YBEPEHHO HCIPABICHHBIMU IIOCJIE JOMOJHUTEIBHBIX
BOIIPOCOB; MPABUJIbHBIE B LIEJIOM JAEUCTBUS 10 IPUMEHEHUIO 3HAHUI HA NIPAKTUKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HAJTUYHE TPYOBIX OMHUOOK B
OTBETE, HEMOHMMAHHME CYIIHOCTH HM3J1araéMOro BOIPOCA, HEYMEHUE NPUMEHATh 3HAHUS Ha IPAKTHUKE,
HEYBEPEHHOCTb U HETOUYHOCTh OTBETOB Ha JONOJHUTEIbHBIE U HABOAIINE BOIIPOCHI.



Tecr

. CtpykTypHupoBaHue nporpammsl B si3bike Python ocyiectsisiercs

a. C momolInkio onepaTopHbIX CKOOOK begin ... end

b. C nmomormipio 3HaKOB { }

c. C nomoluIpIo OTCTYIOB

d. C nomoIupro TadInIl

. B pesynbrare BeimonHeHus koga [x**2 for x in range(5)] Oyaer co3nan:
a. Cnucok kBazapartoB uucen ot 0 1o 4

b. Koprex

c. Boznukzer omubka

d. ®ynHkus uHTEpBaANa

. B s3pike Python ¢yHKIMs MOXeET ObITH Iepe/iaHa B KauecTBe MapameTpa Apyroil pyHKuuu
a. Tonbko B Buze lambda-Beipaxenus

b. [a moxer

c. Her He moxer

d. ®ynknuii B Python He cymecTByeT

. Lluknuyeckue anropuT™el peanusyrores B Python ¢ momompio KoHCTpYKInit
a. if...elif ... else

b. def

c. define ...

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

. bubnnoreka Seaborn npenHa3HaueHa s

a. OOpaboTKM TaOJIMYHBIX TAHHBIX

b. Busyanuzauuu gaHHbBIX

c. Web-pa3paborku

d. Pabortbl ¢ cucteMHBIME (aiiiaMu

. Koncrpyknwuti if ... elif ... else mpennaznadena B Python mnst peanuzanuu
a. luknuyeckux aaropuTMoB

b. BerBsmmxcs anropuTMoB

c. JIMHEWHBIX aJITOPUTMOB

d. AHaIHTHYECKUX aTOPHUTMOB

. Beipaxxenue ‘[IPUBET’[::-1] BeimacT

a. MIPUBET

b. T
c. IIPUBE
d. TEBUPII
. Beenen cnoBapp d = {‘Poctop’:’P®’, ‘Ilapwx':’®panuus’}. UYroObl MOTYyYUTH CTpaHy, TIJe
pacmionaraercsi [Taprk Hy»KHO HCITOJTb30BaTh:
a. d[‘Mapwmx’]
b. IMapmx[0]
c. d[1]

d. find(‘ITapux’, d)

. bubnuorexka Python, mno3Bomsromas 3¢¢dekTuBHO 00pabaTbiBaTh M aHATU3UPOBATh JaHHBIE B
TabnuaHou hopme

a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pexypcus 3To

MIpUEM, TIPU KOTOPOM (DYHKITHSI BBI3BIBAET CaMy ceOsl
CIIeaIbHBINA TUIT JAHHBIX

BapHaHT MacCHBa

KOMaH/1a BbIBO/Ia WH(MOpMAIIUU

oo



Kpumepuu oyenusanus:

Jlst omHOTO OOyHarorerocs GopMupyercs BapuaHt, coaeprxkaniuii 10 Bompocos.
17-20 6amnoB — tect npoiinex Ha 85-100 %;

7-16 GamnoB — TecT npoiaeH Ha 35-84 %;

0-6 GanIoB — TECT MpoiiieH Ha MeHee, ueM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3a1aHus
JlaGopaTtopHoe 3amanue 1.1. AITOpUTMBI U CTPYKTYPHI TaHHBIX.
[lonsitue anroputma, nporpammbl. Ilepemennsie. Tumnbl nannbix. Ctpoku. MaccuBbl. BBon u

BBIBO/I. HpI/IMeHeHI/Ie AITOPUTMHUYCCKOI'O MBIIIJICHUA K PEIICHUIO 3a1a4.

Ilenb: 03HAKOMUTBCA C NEPEMEHHBIMM, TUIIAMU U CTPYKTypaMM AAHHBIX, [TOJYYUTb YMEHUS IS

BBITIOJTHCHHUA HaﬂbHCﬁHlHX J'Ia60paT0pHBIX 3aHaHHﬁ, HU3YYUTHh IIPUEMBI BBOJIa U BBIBOJA.

3anaHus:

3ananue Beinonnserca B Colab unu aHanoruyHon cucreme
Hcnonb3yiiTe mpeioKeHHbINH HA00p JaHHBIX.

1. OTkpoliTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

2. BeImonHUTE 33aHKE 10 aTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BbIBOJBI.

JlaGopaTopHoe 3ananue 1.2. JInHeHbIC U BETBSIIUECS aJITOPUTMBI.
JIunelinblie anropuT™Mel. Betsinenus. Y cnoBus.
lenp: 03HAaKOMHUTBCS C JIMHEMHBIMM WU BETBSLIUMUCS AJITOPUTMaMH, HOJYYUTh YMEHHS s

BBITIOJIHCHU A IIEUILHCﬁIHPIX Ha60paTOpHBIX 3aI[aHPII>'I, HU3YYUTh HNPUCEMblI NPUMCHCHHUA AJITOPUTMOB JIA
PAa3JIMYHBIX 3a/1a4.

3anaHus:

3ananue BoinonHgercsa B Colab unu aHanoruyHon cucteme
Ucnons3yiiTe npenokeHHbI HAa0Op JaHHBIX.

1. OTKpoliTe OJIOKHOT ¢ IPUMEPOM I10 JAaHHOU TeMe.

2. BeinmonHuTe 3a/1aHKE M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Caenaiite BBIBOJIBI.

JlabGopaTtopHoe 3ananue 1.3. [{uknnueckue aaropuTMBI.
Huknunuyeckue anroput™bl. Bunabl mukiio. Hukn nmo xomnexkuuu. Lukin no cueruwky. Luka c

pegyciaoBueM u nocryciaosueM. O6pabdoTka MmaccuBoB. Beixoa u3 nuxina.

HGHBZ O3HAKOMUTBCA C LNUKIMYCCKUMU aAJITOPUTMAMHU, IMOJIYYUTHL YMCHUS IJId BbIIIOJIHCHHUA

JaIbHEUIINX J1a0OpaTOPHBIX 3aJaHUM, M3YyUUTh MPUEMbl MPUMEHEHHS aIrOPUTMOB IJISl Pa3IUYHbBIX

3a;ad.

Samanus:

3ananue BeimonHsercs B Colab ninu aHamOTUYHON CUCTEME
Hcnonp3yiiTe npeiokeHHbI HA00p JaHHbBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 3a/1aHKE TI0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJIBI.

JIaboparopHoe 3ananue 1.4. OyHKIIUU U PEKYPCUBHBIE allTOPUTMEI.
[Tonstne mnoamporpammbl. Ilepemaua u Bo3BpaT mnapameTpoB. JIOoKaibHBIE W TI00ATbHBIE

IepeMeHHbIe. Pexypcust.

Lenb: 03HAKOMHUTBCS € (QYHKIMSIMH M PEKYPCHUBHBIMU aITOPUTMaMH, MOJYYUTh YMEHHS JUIS

BBITOJIHEHUS JANbHEHIINX JIa0OpPAaTOPHBIX 3aJaHHWi, HM3Y4YUTh INPUEMBbl TNPUMEHEHUs QYyHKIUA u
aJIrOPUTMOB I Pa3IUYHbIX 3a1a4.

3aganust:
3ananue Brinonusercs B Colab vim aHamorn4Hoi cucreme



Hcnonb3yiiTe mpeioKeHHbIN HA00p JaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

2. BeimonHuTe 3aaHKE M0 aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BBIBOJBI.

JlabGopaTtopHoe 3ananue 2.1. UncTpyMeHTapuii pa3padoTku Ha si3bike Python.

BBox u BeiBon nansbix. Cpenma paspaborku. Cucrembl ynpaieHuss kogoMmM. Moaymu. Math,
NumPy.

[enp: 03HAKOMHUTHCSI C MHCTPYMEHTaMHU pa3paboTku mporpamMm Ha Python, momyuuts ymeHus st
BBIMOJIHEHUS JTadbHEHIINX JTaOOpaTOPHBIX 3aJaHUN, W3YYUTh IMPUEMbl pabOThl ¢ OMOIMOTEKAMH H
cpenamu pa3pabOTKH.

Samanus:

3ananue Beimonasiercs B Colab wiu aHATOTUYHON CUCTEME

Hcnons3yiiTe npenyiokeHHbI HA00p JaHHBIX.

1. OTkpoiite OJIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

2. BoinonHuTe 3aaHue Mo aaropuTMy, ykasaHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JIaGoparopnoe 3aganue 2.2. Pabota co cTpykTypamu qanHbeix Python.

Cmucku. Koprexu. Cnoapu. IlpeobGpazoBanue nanubix. Cpesbl. [lukimnyeckas oOpaboTka
cnucka. ['eneparop cnucka.

[enb: 03HAKOMUTHCS C U3MEHSIEMbIMU U HEU3MEHSIEMbIMU CTPYKTYPaMHU JIaHHBIX B si3bike Python,
MOJIyYUTh YMEHUS JJIsl BBIMIOJIHCHUS AAbHEHIINX Ta0OPATOPHBIX 3alaHui, U3YYUTh MIPUEMBI pa0OTHI CO
CTPYKTypaMu JIaHHBIX.

3anaHus:

3ananue Beinonnserca B Colab unu aHanoruyHon cucreme

Ucnons3yiiTe npenokeHHbI Ha0Op JaHHBIX.

1. OTKpoliTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

2. BeinmonHuTe 3a/1aHue M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJIBI.

JIaGopatopHoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHEHTUPOBAHHOTO IPOrpaMMHMPOBAHUS B
Python.

ITonATne OO0BEKTHO-OPUEHTHPOBAHHOrO mporpaMmmupoBanus. Kiacc. OObexT. MHkancynsanus,
HaclezoBaHue u nonumop¢usM B Python.

[lenb: 03HAKOMUTBCS € 3JIEMEHTaMH 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMUPOBAHMSI Ha A3BIKE
Python, momyunTh yMeHHs HamucaHUs OOBEKTHO-OPHUEHTHUPOBAHHBIX IMPOTPAMM, H3YUHUTh NPHUEMBbI
paboTHI C KJIaccaMu U 00BEKTaMH.

3aganus:

3ananune Brinonasercs B Colab mim aHaimornyHoi cucreme

Hcnonb3yiiTe npenioKeHHbI Ha0op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeMe.

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

3. Caenaiite BBIBOJBI.

JlabopaTtopHoe 3ananue 2.4. Python ais pemeHus: aHaTUTHYECKUX 3a1ad.

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

Iens: o3HAaKOMUTBHCS ¢ OMONMHOTEeKamu B si3bike Python, momyunTs ymenus 00paboTKH, aHaM3a 1
BU3yaJIN3allUH JAaHHBIX, U3yYUTh IPUEMBI pabOThI ¢ OUOINOTEKaMU.

SamaHus:

3amanue Beinonasercd B Colab nin aHaaorudHoi cucreMe

Hcnons3yiiTe nmpenyiokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6GIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

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



3. Coenaiite BBIBOIBI.

Kpumepuu oyenusarnus (015 kaxcooeo 3a0anus):

9-10 OGamnmoB — 3amaHWe pEHIEHO B TIOJHOM OOBEME, CaMOCTOSITEIHHO BBIOpAHBI BEpHBIC
WHCTPYMEHTAIIbHBIE METOJBI U OMOTMOTEKH, COCTABIEH KOPPEKTHBIA MPOTPAMMHBINA KO, BHITIOJTHEHHE
KOJla Ipou3011LI0 0e3 OUIMOOK U MOTy4eH 3aJaHHbIN pe3yJbTaT, OTYeT 0(hOpPMIIEH BEPHO U MPEAOCTaBICH
Ha TPOBEPKY B YCTAHOBIECHHBI CpOK, OOYYaromIMHCS BEpHO OTBEYAET HAa BONPOCH IO 3a/aHUIO,
JEMOHCTPHUPYET HaIHUKe TITyOOKUX UCUEPIIBIBAIOUINX / TBEPIBIX U JTOCTATOYHO MOJHBIX 3HAHUI;

5-8 OamioB — 3ajaHUEe pEIICHO B IMOJHOM o00beMe ¢ HeOOJNBIIMMHU TOTPEIIHOCTIMH,
CaMOCTOSITENIbHO BHIOpaHbl BEpHbIE MHCTPYMEHTAJIbHbBIE METOIbI U OUOIMOTEKH, COCTABIEH KOPPEKTHBIM
MIPOTPaMMHBIA KOJI, BHITIOJHEHUE KOJ]a MPOU30LLUIO 0e3 OMIMOOK U MOJTyYeH 3a/laHHbII pe3yJIbTar, OTYeT
oQOpMIIEH BEpHO U TMPEAOCTABICH HAa NPOBEPKY B YCTAHOBICHHBIH CPOK WM C JOMYCTHUMBIM
OTMO37aHuEM, OOydJaloUMiics OTBEYaeT Ha BONPOCH 10 33JaHUI0 BEPHO, HO C OTACIbHBIMHU
MOTPEIIHOCTSIMH U OIIMOKaMH, YBEPEHHO UCIPABIEHHBIMHU I1OCJIE JOMOJIHUTEIBHBIX BOIIPOCOB;

2-4 Ganna — 3aJjaHKE PEUICHO YaCTHYHO, YACTHYHO BHIOPAHbI BEpHBbIE HHCTPYMEHTAIBHBIE METO/IbI
U TpHEeMbl pELIeHUs, NPEJCTaBICH HE3aBepUICHHbIH WJIM COAEpXKAIIUNA HEKOTOphle OMIMOKU
MPOrPaMMHBIA KO, OTYET O(OPMIIEH YAaCTHYHO BEPHO M IPEJOCTABJICH Ha MPOBEPKY C AOMYCTUMBIM
OIO3/IaHUEM, OOYYaIOLIUIiCS OTBEYaeT Ha BOMPOCHl IO 3aJaHUI0 YaCTHMYHO BEPHO, JAEMOHCTPUPYA
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOMOJHUTEIbHBIC U HABOSAIINE BOIIPOCHI;

0-1 GamnoB — 3aZjaHKie HE PEIICHO HJIM PEIIeHO YAaCTUYHO, YACTUYHO BHIOpaHBI HEOOXOIUMBIE
MHCTPYMEHTAJIbHBIE METOJbI U MPHEMbI PELICHHS, MPOTPaMMHBIA KOJ HE MPEACTABICH WU COACPKUT
rpyoble omMOKH, OTYET He 0OPMIICH, OTYET HE CJaH Ha MPOBEPKY B JOIMYCTUMBINA CPOK, 00ydaromuiics
OTBEYAET Ha BOMIPOCHI 10 3a/IaHUIO HE BEPHO.

Maxkcumanvnoe kKonuvecmeo 0annoe 3a nadvopamopuvie 3a0anun — 80 (8 3aoanuit no 10
oannos).

3. Metoanyeckue MaTepualibl, Onpeaesonme nNpoueaypbl OleHUBAHUS 3HAHUNA, YMEHMH,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPaAKTePU3YIOIIHNX 3TAaNbl (POPMUPOBAHUA KOMNETEHIU

[Ipotienypsl o1leHMBaHMS BKIIFOUAIOT B CEOSI TEKYIIMM KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH NPOBOJUTCA C MCIOJIB30BAHUEM OIIEHOUYHBIX CPEJACTB,
MPEACTABICHHBIX B I1. 2 JAHHOTO MPUIOKEHHUA. Pe3ynbTaThl TEKYIIEro KOHTPOJIS JOBOSATCS /IO CBEICHUS
CTYJIEHTOB JI0 IPOMEXYTOYHOM aTTECTALINH.

IIpomexyTouHAast aTTeCTALMSA POBOIUTCS B popMe 3adeTa.

3ayeT MPOBOJUTCS MO PACIHUCAHUIO MPOMEKYTOUYHOW aTrTecTtanuu. KojindecTBO BOMPOCOB B
3a4eTHOM 3a/laHud — 2 (OJIMH TEOPETHYECKH BOIMPOC W OJIHO MPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHHE).
Pe3ynpTarel aTTecTaliii 3aHOCATCA B BEAOMOCTh M 3a4E€THYK) KHWXKKY cTyleHTa. CTyneHThbl, He
MPOMIEAIIUE TMPOMEKYTOUHYIO aTTECTAMIO MO TpaduKy, MOKHBI JTUKBUIUPOBATH 3aJ0KEHHOCTH B
YCTaHOBJICHHOM TOPSIIKE.



[Tpunoxenue 2

METOINYECKHE YKA3AHUSA 110 OCBOEHHUIO JUCIHIUITJIMHbI

VY4eOHBIM MJIaHOM MPETyCMOTPEHbBI JTa00PATOPHBIE 3aHATHSL.

B xozme nmabopaTOpHbIX 3aHATUN YIIIyOJISIOTCSI M 3aKpEIUISIFOTCSl 3HAHUS CTYAEHTOB IO PAIy
BOIPOCOB, Pa3BUBAIOTCS HABBIKHU IIPAKTHYECKON PaOOTHI.

[Ipu noAroToBke K J1aOOPaTOPHBIM 3aHATUSAM KaXKIbIA CTYJEHT JIOJIKEH:

— U3YYHUTh PEKOMEH/IOBaHHYIO YUEOHYIO JIUTEPATYpY;

— NOATOTOBUTH OTBCTHI HAa BCC BOIIPOCHI I10 1/13yqaeM0171 TEME.

B mnpouecce moarotroBku K Jga0OpaTOPHBIM 3aHATUSAM CTYJEHTBI MOTYT BOCIOJIb30BaThCS
KOHCYJIbTalUAMU MPCIIOAaBaTCIIA.

Bomnpocsl, He paccMOTpeHHbIE Ha JTaOOPAaTOPHBIX 3aHATHUAX, TOJDKHBI OBITh U3YUYEHBI CTYJCHTAMHU
B XOZIE CaMOCTOSITeNIbHON paboThl. KOHTpOIb caMOCTOATENbHONM pabOThl CTYJEHTOB OCYIIECTBISETCS B
XOZIe 3aHATUIl IOCPEACTBOM TECTUPOBAHUS M BBINOJHEHUS JabopaTOpHBIX 3ajaHuid. B xone
CaMOCTOSITEIbHOM pa60Tr,1 Ka)K)II)IfI CTYOACHT 00s13aH MpoYnuTaTb OCHOBHYIO HW II0 BO3MOXHOCTHU
JOTIOJIHUTENBHYIO JIUTEPaTypy IO H3y4aeMOH TeMe, BBIICINTh HENOHATHBIE TEPMUHBL, HAWTH UX
3HAYCHHEC B OSOHIUKIIOIICANYCCKUX CIIOBapsX.

CTyaeHT J0KeH TOTOBUTBCA K PECTOsIIEMY J1a00paTOPHOMY 3aHSATHIO 10 BCEM 0003HaYEHHBIM
B paboueil mporpaMMe AMCHUILIMHBI BOIPOCAM.

JUig MOATOTOBKM K 3aHATHUAM, TEKYLEMY KOHTPOJI M IPOMEXYTOUHOM aTTeCTalMd CTYACHTHI
MOT'YT BOCIIOJIB30BATbLCA BJ'IGKTpOHHO-6I/I6J'II/IOTGLIHI)IMI/I cucremMamu. Taxoke 06yqafoumecn MOT'YT B3AiTb
Ha JIOM HEOOXOJUMYIO JIUTEpaTypy Ha aOOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH MIIM BOCTIONIb30BAThHCS
YUTaJIbHBIMU 3aJIaMU.



