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[Iporpammy coctaBui(u): K.3.H., AoteHT, HukorocssH B.M.;1.3.H., nornenr, [l{epbakos C.M.

3aB. kadenpoii: k.c.H., moueHt H.I'. [onuaposa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| momy4eHue mpeacTaBIeHNs 00 aJITOPUTMH3AINH U IPOrpaMMUPOBAaHUH Ha si3bIke Python g pemenns npodeccnoHaIbHBIX
3ajay.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-5. CnocoGeH HMCMOJIb30BaTh COBpPeMEHHble MH(pOpMalNOHHBbIE TEXHOJOTHM W MPOrpaMMHbIE CPeICTBA MPH pPelleHun
npogeccHOHAILHBIX 32/1a4.

OITK-6. Crioco0eH MOHMMATHL MNPUHIUNBI PadOThl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHMH MW HCHOJIB30BATH UX IJs
pelenus 3a1a4 NpodeccuoHAILHOM e TeJbHOCTH.

B pe3yabTrare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqamumﬁc;l JOJIZKEH:

3HaTh:

aNTOPUTMBI 00pabOTKH JaHHBIX (cooTHeceHO ¢ uHauKaTopom OITK-5.1)
OCHOBBI IpOrpaMMHUpoBaHus (cootHeceHo ¢ nHarKaropom OITK-6.1)

Ymern:

CTPOUTD AJITOPUTMBI JUIS PELICHUs] TPUKIaTHBIX 3a7a4 (cooTHeceHO ¢ nHaukaropom OITK-5.2)
UCIIONIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOQeCcCHOHANbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM
OIIK-6.2)

Baanern:

MPaKTHIECKUMH HaBBIKAMH 00PaOOTKM JaHHBIX IS PEHICHUS 3a7ad Npo(eCCHOHANBHOMN EsATENFHOCTH (COOTHECECHO ¢ MHIMKATOPOM
OIIK-5.3)
MpaKTUIeCKUMH HaBbIKAMH MPOrpaMMHUPOBAHUS MIPH PELICHUH 3a4au MPOo(pecCHOHATBHON AESATEeNbHOCTH (COOTHECEHO C MHIUKATOPOM
OIIK-6.3)

3. CTPYKTYPA U COAEPKAHMUE TUCIUIIJINHBI

Paznen 1. OcHOBBI AJITOPUTMHU3ALIUU

Buj 3ansiTus / Cemectp /| KoanuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe COAEp:KAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnas padora 1.1. AITOPUTMBI M CTPYKTYPBI JAHHBIX.
IlonsTue anropurma, nporpammsl. I[lepemennsie. Tunsl ganHbIX. CTpoKH.
p » 1porp P A P JlaboparopHbie OIIK-5
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBILIICHUS K SaHsTIS 6 2 OITK-6
pemeHnIo 3a1a4. BrimomHenne 1abopaTopHBIX 3aHaHUH C CIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlaGoparopHass pabora 1.2. JluneiiHble, BeTBAIIHECS W LUKIMYECKUE
AITOPUTMBI.
JIuneiinpie anroputmel. Bernenus. YcnoBus. LlUknuueckue aaropuTMsl.
p 1 P JlaGopatopHbie OIIK-5
1.2 |Buger nwknoB. Hukn mo xommeknun. uknm mo cuerumky. Lwxn ¢ sausTIs 6 2 OIK-6
npenycioBreM u nocrycioBueM. O0paboTka MaccHBOB. Brixoa M3 mukia.
BrimosHeHue 1abopaTopHBIX 3aJaHuil ¢ ucnone3oBaHueM Python, Jupyter
Notebook mnu Colab.
Tema. @yHKINH U peKypCHUBHBIC aITOPUTMEIL.
YHEL PeKyp P CamocTosiTenbHas OIIK-5
1.3 | [onstue noanporpammsl. Ilepenada u Bo3Bpat napamerpos. JIokaibHbIE U paora 6 20 OITK-6
100abHBIC IepeMeHHbIe. Pekypeus.
Tewma. ba3bl 1aHHBIX.
A CamocrosiTesbHas OIIK-5
1.4 |Tunel 6a3 paHHbIX. Tumsl gaHHBIX B 0a3ax gaHHbIX. CBsisu B 0asax aGora 6 20 OIK-6
naHHbIX. TexHomorus 00pabOTKU JaHHBIX B 0a3ax JTaHHBIX. p
Paznen 2. OcHoBBI IpOrpaMMIpoBaHus Ha sa3bike Python
Buna 3ausitus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJep:KkaHue Komnerenuun
pa6otsl / popma ITA Kypce 4acoB
Jlaboparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGoparopHbie OIIK-5
2.1 |Bgon u BeiBox ganHbiX. Cpena pa3pabotku. CHCTEMBI YIPaBICHHS KOIOM. sansTHs 6 2 OIK-6
Monynau. Math, NumPy. BeinonHenue naGopaTopHbIX 3alaHuii ¢
ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
Jlaboparopnas pabora 2.2. Pabora co cTpykTypamu gaHHbIX Python.
Cnoucku. Koprexu. Crnosapu. IlpeoOpasoBanue nmanHbiX. Cpessl.
P P peobp A P JIaboparopHble OIIK-5
2.2 |Uwuknuyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OITK-6
Ta0OpaToOpHEIX 3aJaHMil ¢ ucronb3oBanueM Python, Jupyter Notebook mmu
Colab.




Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHPOBAHHS B
23 Python. CamocTosiTenbHas 6 20 OIIK-5
™ [Ilonstne 0OBEKTHO-OPHEHTUPOBAHHOIO MporpamMmupoBanus. Kiacc. pabora OIIK-6
OO0bekt. MHKancyssinust, HacaegoBanue U nonmumopdusm B Python.
Tema. Python 1ist pemeHus aHaTUTHYSCKUX 3a]1ad. CaMocTosTeIbHAs OIK-5
2.4 |bubnuorexka Pandas, ananu3 u o00paboTka naHHBIX. Busyamuszauus B 6 20
. pabora OIIK-6
matplotlib u seaborn.
25 Tema. OcHoBbI Web-pa3paboTku. CamocTosiTenpHas 6 16 OIIK-5
’ OcobeHHOCTH Web-pa3paboTku ¢ ucronb3oBanueM Python. pabora OIIK-6
2.6 |IloaroToBka K IPOMEXYTOYHOI aTTECTAINH 3auer 6 4 82&:2

4. POHJ] OIEHOYHbBIX CPEICTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEICTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IIPOMEXYTOYHOW aTTeCTallnU
npezactaieHsl B [Ipwiokennu 1 k pabodeii mporpaMme JUCITUTLTAHBL.

5. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpBHI,
COCTaBHUTENN

3arnaBue

W3znarenscTBO, IO

Bubnuoreka /
Konnuectro

1 Bbopucenko B. B.

OCHOBBI IPOTPAaMMHUPOBAHUS: YIeOHOE TOcOOHe

Mocksa: UaTepHeT-
YHuBepcureT
HubopMamoHHbIX
Texnonoruit (MHTYUT),
2005

OBC «YHuBepcureTckas
OubnMmoTeKa OHIANH

2 Xaxaes U. A.

ITpakTHKYyM 110 aJITOPUTMU3ALUU U
nporpaMmmupoBanuio Ha Python: kypc: yuebnoe
nocobue

Mocksa: HarrionanbHbIi
OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

IMpuxnanuas vHPOPMATHKA: XKypHAI

Mocksa: YHUBEpCUTET
Cuneprus, 2019

OBC «YHuBepcureTckas
OubnMoTeKa OHIANH»

4 Jlannmosckuii B. B.

AnroputMbl 00pabOTKH JaHHEIX: y4eOHOe ITocodue

Hoocubupck:
HoBocubupckuit
rOCYapCTBEHHBIN
TEeXHUYECKUI YHUBEPCHUTET,
2018

OBC «YHuBepcureTckas
O6ubnnoTeKa OHIANH

5 Kapenun E.H.,
Mupunkus I1.B.,
Tposk A.1O.

MOHTaK H IPOrpaMMHUPOBAHUE TIOPOTOBOM U
aJIpeCHO-aHaJIOTOBOM YCTAHOBKH MTOXKAPHON
CHUTHaIM3anuu: YdueOHoe mocooue

Kenesnoropck: ®I'BOY
BO Cubupckas noxapHo-
criacaresibHasl akaJaeMHus
I'TIC MYC Poccun, 2017

DBC «Znaniumy

6 Jloraues M.C.

I/IH(i)OpMaHI/IOHHBIe CHUCTEMBI U TPOTpaMMUPOBaHUC.

CriernuaanucT o HHPOPMAIMOHHBIM CUCTEMAM.
BeinyckHas kBanprKanuoHHas paboTa: YueOHUK

Mocksa: OOO "HayuHo-
U3/1aTEeIIbCKUH LEHTP
UH®PA-M", 2024

DBC «Znaniumy

7 Jloraues M.C.

HudopMannoHHbIe CUCTEMBI M IPOTPAMMHPOBAHHE.

AnmuHUCTpaTop 06a3 JaHHBIX. BrimyckHas
kBanuuKaoHHas pabora: Y4eOHHK

Mocksa: OOO "Hayuno-
W3/IaTeNIbCKUI LIEHTP
NH®PA-M", 2024

DBC «Znaniumy

5.2. lIpodeccuonanbubie 6a3bl JaHHBIX U HHPOPMALHOHHDbIE CIPABOYHbIE CHCTEMbI

NCC "Koncynsrantllntoc"

NCC "Tapant” http://www.internet.garant.ru/
HarnonanbsHast anextponnas ouomuoreka (HOB) - https://rusneb.ru

5.3. [lepeyenn MporpaMMHOro odecredeHust

Onepanuonnas cucrema PEJ] OC

Python

Jupyter Notebook
Colab

Pandas

NumPy
Matplotlib
Seaborn




5.4. y‘leﬁHO-MeTO}ll/l‘IECKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

IIpu HEOO6XOAMMOCTH IO 3aSBICHUIO 00YHYAIOIIETOCS ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTAMH 340POBbsl yueOHO-METOIUUCCKHE MaTepUaIbl
NPENOCTaBIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OIPAHMYEHHSM 30POBbS M BOCHPHUATHA MH(popManuu. s ML ¢ HapyIICHUSIMH
3peHus: B Gopme ayauodaiina; B meyaTHOH GpopMe yBENHUSHHBIM MpH(TOM. [ JIHI] ¢ HApYIICHUAMH cIyXa: B hopMe IEKTPOHHOTO
JIOKyMEHTA; B Ie4aTHON ¢opme. [ nuIl ¢ HapymIeHUSIMHA OMIOPHO-IBUIATEIIFHOTO ammapara: B ()opMe 3IeKTPOHHOTO JOKyMEHTa; B
neyaTHo Gopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE IUCIIUITJINHBI

ITomermieHust st BceX BHIOB padOT, MPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM, YKOMIUIEKTOBAHBI HEOOXOMUMOM CIEIHaTH3UPOBAHHON
y4eOHOIT MeOebI0 U TEXHUYECKUMH CPEICTBAMH O0YICHUSI:

- CTOJIBI, CTYJIBSI;

- MEPCOHAIBLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JJOCKA.

JlaGoparopHble 3aHSATHA NPOBOIATCS B KOMIBIOTEPHBIX Kiaccax, pabouyde MecTa B KOTOPHIX OOOpYIOBaHBI HEOOXOAUMBIMHU
JIUIICH3NOHHBIMA H/WJIM  CBOOOMHO pAaCHpOCTpPaHsIEMbIMHA TNPOTPAMMHBIMH CpPEICTBAMA M BBIXOAOM B MHTepHeT, wW/wind B
CHeNHaTH3UPOBAHHBIX JTA00OPATOPHSX, TPEAYCMOTPEHHBIX 00pa30BaTEIbHON POTrPaMMON.

IToMereHust 1y caMOCTOSTENbHON PabOThl O0YUYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKITIOYEHHUS K
cetn "MHTepHET" M 00ECIIeUeHNEM OCTYTIA K ANICKTPOHHONM HH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpefe.

7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Metoauueckue YKa3aHHus 110 OCBOCHHWIO JUCHUITIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KCHI/II/I 2K pa60qep“1 nporpamMme JUCHUIIIIUHBI.




®OH/JA OIIEHOYHBIX CPEACTB

[Tpunoxenue 1

1. Onucanue moka3zareJieid M KpUuTepreB OLEHMBAHUS KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanax
ux (popMHpoOBaHMS, ONUCAHNE KA OLlEHUBAHUS

1.1. Nokasatenu n KPUTEPUN OLLEHUBAHUA KOMIMETEH LINIA:

3VH, cocrasisronme
KOMITETEHITHIO

TlokazaTenmn
OIIEHMBAHMS

Kpurepun
OLICHUBAHUS

CpencrBa
OLICHUBAHMUS

OIIK-5: CriocoOeH HCIoNIb30BaTh COBPEMEHHBIE MH(OPMAIOHHBIE TEXHOJOTMU M IIPOTrPaMMHBIC

npodheCCUOHATIBHBIX 3a7a4.

CPeICTBa MpPHU PELICHUU

3HaTh: AITOPUTMBI OOpabOTKM | 3HAET TIOHATHS  AJITOPHTM, | MOJHOTA W cojepxkarenabHocth | T — Tect (1-5), 3 —
JIAHHBIX nporpamma, nepeMeHHbIe, | OTBETa Borpochl K 3adery (1-
THIIBI TAHHBIX YMEHHUE TIPUBOANTH IPUMEPHI 20)

YMeTb: CTPOHMTHh QITOPHTMBI | CTPOMT  JIMHCHHBIE  QJTr0- | MONHOTa M coaepxkateibHOoCcTh | JI3 — naGoparopHbie
JUIsl peLICHHs] TPHUKIAIHBIX 3a- | PUTMBI, LUKIMYECKHE alro- | OTBeTa 3amanus (3amanus 1.1-
nadq PHUTMBI YMEHHUE NPUBOANTH TPUMEPHI 1.2)

yMEHHE CaMOCTOSTENBHO Ha-

XO/UTh pELICHUE IOCTaBICH-

HBIX 33/1a4
Brnagers: mpakTHdecKMMH Ha- | pa3padaTeiBaeT MOJTHOTAa W copepkaTensHocTh | JI3 — mabopaTtopHbie
BBIKAMH OOpa0OTKM JaHHBIX | MOANPOrPaMMBI, HCIIOJIB3YeT | OTBETa 3amanus (3amaHus 1.1-

JUISL PeIIeHHs 331ad MpodeccH-
OHAJILHOH JeSATEIbHOCTH

JIOKJIbHBIE U TII00AJIBHBIE ITe-
PEMEHHBIE, PEKYPCUI0

YMEHHE NPUBOANUTH TPUMEPHI
YMEHHE CaMOCTOSITEIbHO Ha-
XOJUTh peIlIeHHe IOCTaBIEH-
HBIX 3a/1a4

1.2)

OIIK-6: CriocobeH MoHMMaTh MPUHIMIIEI pabOThl COBPEMEHHBIX

pemeHus 3a1a49 IpodecCHOHANBHON ASATENbHOCTH

I/IHq)OpMa[H/IOHHI)IX TEXHOJIOTUM M HCIIOJIH30BaTh HX JUIA

3HaTh: OCHOBBI IPOTPAaMMHUPO- | 3HaeT TMOHATHA OOBEKTHO- | MOJHOTA W cojepxkaTtenbHOocTh | T — Teer (6-10), 3 —

BaHMSA OPHEHTHPOBAHHOTO oTBeTa BOIIPOCHI K 3auery (21-
POrpaMMHUPOBAHUS YMEHHE NPUBOANTH IPUMEPHI 36)

YMmers: UCIIONIb30BaTh | MCHOJB3YEeT  Cpeldy paspa- | MOJHOTa M coxepxkarenbHocTh | JI3 — jaGoparopHbie

MH(pOpPMALMOHHBIE TEXHOJIOTHU
JUISL pemieHus 3a1a4 mpodeccu-
OHAJILHOM JIEATEIbHOCTH

00TKH, CHCTEMY YIpPaBICHHUS
KOJOM

OTBETa

YMEHHE TPUBOIUTH TPUMEPEI
YMEHHE CaMOCTOSTEIhHO Ha-
XOIWUTh pEIICHUE IIOCTABIICH-
HBIX 3a/1a4

3ananus (3agaHus 2.1-
2.2)

Bnanets: npakTuueckuMu Ha-
BBIKAMHU  TPOTPaMMUPOBAHUS
MIPU PEIICHUM 3aja4 npodeccu-
OHAJILHOM JIeSATEIbHOCTH

BBITNIOJIHACT aHAJIN3 U O6pa-
6OTKy JaHHbIX, UX BU3yaJiM3a-
JR8%030)

IOJIHOTA U COJEPKATEIbHOCTh
oTBeTa

YMEHHE NIPUBOIUTH IPUMEPBI
YMEHHE CaMOCTOSITEIbHO Ha-
XOIWUTh pEIIeHHE IOCTABICH-
HBIX 3a/a4

JI3 - nabopaTtopHble
3ananus (3aganus 2.1-
2.2)

1.2 [llxansl OllEHUBAHUS
Texymuii KOHTPOJIb yCHEBAaEMOCTH U MPOMEKYTOUYHAsl aTTeCTallds OCYIIECTBISETCS B paMKax
HAKOIUTENIbHOW OaJUIbHO-PEUTHHIOBOM crcTeMbl B 100-0ammpHON 1mIKase.
50-100 6amaoB (3a4TEHO);
0-49 GaynoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 32/JaHUSI WJIM HHbIe MATEPUAJIbI, HEO0OX0IMMbIe /IJIsl OLleHKH 3HAa-
HMIi, YMeHUIl, HABBIKOB M (WJIM) ONbITA ESATEJbHOCTH, XapPaKTePU3YyIOIIHUX 3Tanbl GOpMHUPOBAHUSA
KOMIIeTEHIINH B mpoluecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPaMMbl

[Tepemennsle.
Tume! faHHBIX.
Crpoku.

el e

Bomnpocsl k 3a4ery

[TonsTHE anropuT™a, NpOrpaMMsl.




Maccussl.

BBox u BEIBO.

JInHelHbIe AITOPUTMBI.

Betnenus.

9. VYcnosus.

10. Huknuyeckue anropuTMBblI.

11. Buasl nukioB.

12. MK 110 KOJUICKIIUH.

13. IIuKJ 110 CYUETUHKY.

14. Iluka ¢ mpeaycioBUEM U MOCTYCIOBUEM.
15. O6paboTka MaccHBOB.

16. BpIxon w3 nukia.

17. TloHsATHE NOAIPOTrPaAMMBI.

18. Ilepemada u BO3Bpat mapameTpoB.

19. JlokanbHble U TI00aTbHbIC TIEPEMECHHBIE.
20. Pekypcus.

21. BBox 4 BBIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl ynpaBiaeHHUs KOJIOM.

24. Monynu.

25. Croucku.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpaszoBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [uximueckas oOpaboOTKa CIHCKA.

31. T'eneparop crnucka.

32. IlonsiTne 0OBEKTHO-OPHUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHUSI.
33. Knacc. OOBEKT.

34. Wukancynsanus, HacleaoBaHue u noauMmopdusm B Python.
35. bubnuoreka Pandas, ananu3 u 00paboTKa JaHHBIX.
36. Busyammsanus B matplotlib u seaborn.

PN

3auemnoe 3adanue 6KiOUaAem 06a 60NPOCa — OOUH MeEOpemudecKuil 6onpoc u 00HO NPAK-
MUKO-OPUEHMUPOGAHHOE 3a0aHUe U3 YUC1A RPUBEOCHHBIX HUIICE 1A00PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3a4TE€HO») — M3JIOKEHHBIM MaTepHall (PaKTUYECKH BEPEH, HAIMYHUE TITyOOKHX
MCYEPIBIBAIOIINX 3HAHUNA B 00BEeMe MPOUIECHHOW MPOTrpaMMbl TUCIUILUIMHBI B COOTBETCTBUU C TIOCTaB-
JICHHBIMU IPOrpaMMOIl Kypca HeNsIMH U 3aJadyaMu OOyueHUs; MpaBHIbHbIE, YBEPEHHbIE ACHCTBUS I10
MPUMEHEHUIO MMOTYYCHHBIX 3HAHHUM Ha MIPAKTUKE, TPAMOTHOE M JIOTUYECKU CTPOIHOE M3II0KEHUE MaTepH -
ajia mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JOMOJHUTEIBHON JIUTEPaTYpOl; HATMYUE TBEPIBIX
U JIOCTAaTOYHO MOJIHBIX 3HAHUU B 00beMe MPONUACHHON MPOrpaMMBbl TUCIUILUIMHBI B COOTBETCTBHH C II€-
JsIMU 00y4YeHUsl, IPaBUJIbHBIE IEHCTBUS 110 IPUMEHEHHIO 3HAaHUM Ha MPaKTHUKe, YeTKOE U3JI0KEHHE MaTe-
pualna, JOMyCKalTCsA OTACIbHBIC JIOTUYECKUE U CTHIIMCTUYECKUE MOTPEIIHOCTH, 00YYArOIIHCS YCBOMII
OCHOBHYIO JIUTEpaTypy, pEKOMEHI0BaHHYIO B paboueil mporpaMme JUCIHUILIMHBL, HATMYKE TBEP/bIX 3HA-
HUI B 00beMe MPOIIEHHOIO Kypca B COOTBETCTBHHU C LIENSIMU 00yUEHUsI, U3JI0)KEHUE OTBETOB C OTNENb-
HBIMU OIIMOKaMU, YBEPEHHO MCIPABIEHHBIMU IIOCJIE JOTIOJHUTEIBHBIX BOIPOCOB; MIPABUIIbHBIE B IEJIOM
JIEUCTBHUS 110 IPUMEHEHUIO 3HAaHUU Ha IIPAKTUKE;

- 0-49 GamioB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOIIPOCAMH, HATMIUE TPYOBIX OIMTHOOK B OT-
BETe, HEMOHMMAHWE CYIIHOCTH HU3JIaraéMoro BONpPOCa, HEYMEHHE MPUMEHSATh 3HAHUSA HAa TPAKTHKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIOMOJIHUTEIbHBIE U HABOJISALIME BOIIPOCHI.



Tecr

. CtpykTypupoBaHue nporpammsl B si3bike Python ocymecTtsisiercs

a. C momortkio onepaTopHbIX CKOOOK begin ... end

b. C nmomorpio 3HaKOB { }

c. C nomoupo OTCTYIIOB

d. C nomoIupro TadInIl

. B pesynbrare BeimonHeHus koga [x**2 for x in range(5)] Oyaer co3naH:
a. Cnucoxk kBaapartoB uucen ot 0 1o 4

b. Koprex

c. Bo3znukner omunbka

d. ®ynHkus uHTEpBaIa

. B s3p1ke Python dyHkIms Mmoxxet ObITh MepeiaHa B KaueCcTBE mapaMeTpa Apyroi GpyHKIMu
a. Tonbko B Buze lambda-BeipaxkeHus

b. [la moxer

c. Her He moxer

d. ®ynknwuit B Python He cymecTByeT

. [luknuyeckue anropuT™el peanusyrorces B Python ¢ momompio KoHCTpyKInit
a. if...elif ... else

b. def

c. define ...

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

. bubmmoteka Seaborn npegHazHaueHa s

a. OO0paOoTKM TaOIMYHBIX TaHHBIX

b. Busyanuzamnuu 1aHHBIX

c. Web-pa3paboTku

d. PabotbI c cucTeMHBIME (paiiiamu

. Koncrpykuuii if ... elif ... else npennasnauena B Python nist peanuzanuu
a. [uknnyeckux aaropurMoB

b. BerBsmumxcs anropuTMoB

c. JIuHEWHBIX aJIrOPUTMOB

d. AHaIUTHUYECKUX aNTOPUTMOB

. Beipaxxenue ‘[IPUBET’[::-1] BeimacT

a. NIPUBET

b. T
c. IIPHUBE
d. TEBUPII

. Beenen cioBaps d = {‘PoctoB’:’P®’, ‘Ilapmx':’Ppanmus’ }. YToObI NOTYUUTh CTpaHy, e pacroiara-
ercst [Tapmk Hy»KHO HCIIOIB30BATh!

a. d[‘Hapwmx’]
b. TMapwmwx[0]
c. d[1]

d. find(‘ITapux’, d)
. bubnuoreka Python, no3posstromas 3¢hekTuBHO 00pabaThiBaTh U aHAIW3UPOBAThH JAaHHbIE B TaOIHUY-

HOH opme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus 310

a. Tpuem, pu KOTopoM (yHKIHS BBI3BIBACT camy ceOst
b. coenManbHbIA THI JAHHBIX

C. BapuaHT MaccHBa

d. xomaHnpa BbIBOJa HH(pOpMAIUU



Kpumepuu oyenusanus:

st omHoTO OoOy4arorerocs GopMupyercs BapuaHt, cojaepxkaiiuii 10 Bompocos.
17-20 6amnoB — tect npoiiaex Ha 85-100 %;

7-16 6amnoB — TecT npoiaeH Ha 35-84 %;

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

Makcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3aaHus

JlaGopaTtopHoe 3amanue 1.1. AITOPUTMBI U CTPYKTYPHI TaHHBIX.

[lonsatue anroputma, nporpammel. Ilepemennsie. Tunsl nanusix. Ctpoku. Maccussl. BBox 1 BbI-
BoJ. [IprMeHeHHe anropuTMHUYECKOI0 MBIIIUICHHSI K PELLICHUIO 3a/a4.

enb: 03HAKOMUTBHCA C MEPEMEHHBIMH, TUIIAMH U CTPYKTYpaMHU JIaHHBIX, MOJYUYUTb YMEHUS IJIs
BBITMIOJTHEHUSI TaTbHEUIINX Ja00paTOPHBIX 3aJaHul, U3YyUUTh IPUEMbI BBOJIA U BBIBOJIA.

3agaHus:

3aganue Beinonasercd B Colab win aHaornaHoN cucreMe

Hcnonb3yiiTe npeioxKeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM IO TAaHHOU TEME.

2. BeimonHuTe 3aaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJEI.

JlabGopaTtopHoe 3ananue 1.2. JInHeitHbIe, BETBAIIMECS U [TUKINICCKUAE aJITOPUTMBI.

JIuneiinpie anroputmbl. BerBiienus. Ycnosus. Luknmyeckue anroputMmbl. Bunabl nukiios. Luki
o koJutekiuu. [ukn mo cuetunky. Lukn ¢ mpexycioBueM u noctycioBueM. O6paboTka MaccuBOB. Bpi-
XO/Jl U3 LIUKJIA.

Llenp: 03HAKOMMUTBCS C JIMHEHHBIMH, BETBAIIMMUCI M LUKINYECKHUMHM AJITOPUTMAMM, IOJIYYUTH
YMEHHUS ISl BBIIOJIHEHUS JaTbHEHIINUX TaOOpaTOPHBIX 3a/laHui, U3YyYUTh MPUEMBI IPUMEHEHUS aJro-
PUTMOB ISl pa3JINYHBIX 3a/1a4.

3agaHus:

3aganue Beinonasercd B Colab wim aHaIOrn4HON cucTEME

Hcnonb3yiiTe mpeuioxkeHHbINH HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT C IPUMEPOM IO TAaHHOU TEME.

2. BeimonHuTe 3aaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJEI.

JlaGopaTtopHnoe 3ananue 2.1. UHcTpymMeHTapuii pa3paboTku Ha si3bike Python.

Beox u BeiBon maHHbIX. Cpenma paszpa®otku. Cucremsl ympapieHHs KojxoMm. Mopaynu. Math,
NumPy.

Lenp: 03HAKOMHUTHCS ¢ HHCTPYMEHTaMU pa3padoTku nporpamm Ha Python, monyuuTs ymenus 1uist
BBITIOJIHCHHSI JATBHEHIINX JIA0OpAaTOPHBIX 3aJaHUi, U3YYUTh MPUEMBbl pabOThl ¢ OMOIMOTEKaMH U Cpe-
JlaMH pa3paboTKH.

3aganus:

3amaunue Beinoansercsa B Colab uim aHaJIOTHYHON CHUCTEME

Hcnonp3yiiTe mpeyiosKeHHBIH HAa0Op JaHHBIX.

1. OtkpoiiTe 6IOKHOT ¢ IPUMEPOM IO JAHHOU TeMe.

2. BoinonHuTe 3a/1aHue N0 aIrOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BHIBOABI.

JlaGoparopuoe 3aganue 2.2. Pabota co cTpykrypamu ganHbeix Python.

Crucku. Koprexxu. CrnoBapu. [IpeoOpa3zoBanue nanubix. Cpessl. [{uxnmmueckas oO6paboTka crmc-
ka. ['eneparop crnucka.

Llenb: 03HAKOMUTBCS C U3MEHSIEMBIMU U HEU3MEHSAEMBIMHU CTPYKTYpaMH JaHHBIX B sA3blke Python,
HOJYYUTh YMEHHS JJISl BHIIOJTHEHUS JaJIbHEHIINX JIAOOPAaTOPHBIX 3aJaHUl, U3YYUTh MIPUEMBI PaOOTHI CO
CTPYKTYPaMU JIaHHBIX.



3agaHus:

3aganue Beinonasercd B Colab win aHaorn4HoN cucreMe
Hcnonb3yiiTe mpeuioxkeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM TI0 TAaHHOU TEME.

2. BeimonHuTe 3aaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJEI.

Kpumepuu oyenusanus (011 kasxirooeo 3adanus).

16-20 OamnoB — 3ajaHUe PEUICHO B IOJHOM O0bEME, CaMOCTOSTENLHO BBIOpAaHBI BEpHBIC
MHCTPYMEHTAJIbHBIE METOJIbI U OUOIMOTEKH, COCTaBICH KOPPEKTHBIM MPOrpaMMHBIN KOJI, BBHIITOJHEHUE
KO/1a IPOU301LI0 6e3 OMMOOK U MOJTyYeH 33JaHHBIA pe3yibTaT, OT4eT 0POPMIICH BEPHO U MPEJOCTaBICH
Ha IPOBEPKY B YCTAHOBJIEHHBINH CPOK, 0OydYarolIMiics BEpHO OTBEYAeT HAa BOIPOCHI MO 3a/JaHUIO, Jie-
MOHCTPUPYET HAIUYHE ITTyOOKHX MCUEPIBIBAIOINX / TBEPABIX U IOCTATOYHO MOJIHBIX 3HAHUM;

9-15 GaynnoB — 3alaHUe PElIEHO B MOJTHOM O00BEME ¢ HEOOJBIIMMH MOTPEITHOCTIIMHU, CAMOCTOSI-
TEJIBHO BBIOpaHbl BEpHBIE HMHCTPYMEHTAIbHbIE METOABI M OHOJIMOTEKH, COCTaBJIEH KOPPEKTHBIH
MIPOrPaMMHBIM KO/, BBIIIOJHEHHE KOAa MPOU30LLUI0 0e3 OmMOOK U MOJIYy4YeH 3a/laHHbIM pe3ysbTaT, OTYeT
o(opMIIeH BEpPHO U MPENOCTABICH Ha MPOBEPKY B YCTAHOBJIEHHBIH CPOK WM C JOMYCTHMBIM OMO3[a-
HUEM, 0Oy4alolUiicsl OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 BEPHO, HO C OTIEIbHBIMU MOTPEIIHOCTSIMU U
OlMOKaMH, YBEPEHHO UCIPABICHHBIMHU TIOCJIE JONOIHUTEIBHBIX BOIIPOCOB;

2-8 GayIoB — 33JjaHUE PEUICHO YaCTUYHO, YACTUYHO BHIOPAHbI BEPHbIE MHCTPYMEHTAIbHBIE METO-
Ibl W TPHUEMBl pEIICHUs, NPEACTaBICH HE3aBEPLICHHbIM WM COJCpXKALIMi HEKOTOpble OIINOKH
IIPOrPaMMHBIM KOJl, OT4eT O(GOPMJIEH YACTUYHO BEPHO M MPEJOCTaBICH HA MPOBEPKY C JOMYCTUMBIM
OM03/[aHKeM, 00y4aIOUIHICs 0TBEYAET Ha BOIPOCHI 110 33/1aHUI0 YaCTHYHO BEPHO, IEMOHCTPUPYSI HEKOTO-
PYIO HETOUHOCTh OTBETOB Ha JIOMOJIHUTEIbHbBIE U HABOSIINE BOIPOCHI;

0-1 GanoB — 3aJaHKHe HE PEIICHO WM PEIICHO YaCTUYHO, YACTUYHO BBHIOpAHBI HEOOXOIUMBIE
MHCTPYMEHTAJIbHBIE METOJIbl U MPUEMBbI PEIlIeHUs, MPOrpaMMHBINA KOJ HE NMPEACTABIEH WU COIACPKUT
rpyObie oMbk, 0T4eT He O(hOPMIICH, OTYET HE C/IaH Ha MPOBEPKY B JOMYCTUMBIN CPOK, 0OydaroUIHiics
OTBEYAET Ha BOIIPOCHI 10 33JaHUI0 HE BEPHO.

Maxcumanvhoe Konuuecmeo 6annoe 3a navopamopusie 3aoanus — 80 (4 3a0anun no 20 6an-
1108).

3. MeToan4yeckue MaTepuaJibl, OnpeaejsoNIie NpoueIypbl OlleHMBAHUSA 3HAHWNA, YMEHUH,
HABBIKOB U (MJIM) ONBITA eATEJbHOCTH, XapaKTEePHU3YIOLIUX dTanbl (OPMUPOBAHMS KOMIIETEHIM A

[Ipouenyps! olleHMBaHMSI BKIIOYAIOT B ¢€0s1 TEKYIUN KOHTPOJIb U MPOMEKYTOUHYIO aTTECTALIHIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH IIPOBOAUTCA C UCIOJB30BAaHUEM OLIEHOUYHBIX CPEACTB, MpE-
CTaBJICHHBIX B I1. 2 JAHHOTO NPUJIOKEHUS. Pe3ynbTarhl TEKYyIIEro KOHTPOJIS TOBOJSATCS A0 CBEECHUS CTY-
JIEHTOB JI0 IIPOMEXYTOYHOMN aTTECTal1H.

IIpomexyTouHas aTTecTanMs NPOBOIUTCS B hopMe 3a4eTa.

3aueT NPOBOAUTCS 10 PACIMCAaHUIO IPOMEXKYTOUHOM arrecTanuu. KoauuecTBo BOIpOCOB B 3a4eT-
HOM 3aJaHuM — 2 (OJMH TEOPETUYECKHIl BONPOC U OJHO MPAKTHUKO-OPUEHTHUPOBAHHOE 3aJjaHUeE).
Pe3synbTarsl aTTeCTalNM 3aHOCATCS B BEJJOMOCTb U 3aUETHYIO KHUXKKY CTyJeHTa. CTyJEHTBI, HE MIPOLIE/-
[IMe MPOMEXKYTOUHYIO aTTEeCTalUI0 MO rpaduKy, JOHKHBI JIMKBUAUPOBATH 33J0JI’KEHHOCTh B YCTaHOB-
JIEHHOM IOpSIJIKE.



[Tpunoxenue 2

METOANYECKHUE YKA3AHMUS 110 OCBOEHUIO JUCIIUITJIMHBI

Y4eOHbIM MJIaHOM NPeyCMOTPEHBI JIAOOPATOPHBIE 3aHATHS.

B xone mabopaTOpHBIX 3aHATHN YIIIyOJSIOTCS M 3aKPEIUIAIOTCS 3HAHUS CTYAEHTOB IO PSAY
BOIIPOCOB, Pa3BUBAIOTCS HABBIKHM NTPAKTUUYECKON PabOTHI.

[Ipu noaroToBke K J1aOOPaTOPHBIM 3aHATUSAM KaXKIbIA CTYJEHT JIOJIKEH:

— U3Y4YHUTh PEKOMEHJIOBaHHYIO YU€OHYIO JIUTEPATYPY;

— NOATOTOBUTH OTBETHI Ha BCC BOIIPOCEHI 110 I/I3y‘~IaCMOI7I TEME.

B mnpouecce mnoarotroBku K 1a0OpaTOPHBIM 3aHSATHSAM CTYAEHTBl MOTYT BOCIOJIb30BaThCs
KOHCYJIbTalHUAMHA NPCIIOoAaBaTCIIA.

Bomnpocsl, He paccMOTpeHHbIE Ha Ja00paTOPHBIX 3aHATHUAX, JOJDKHBI ObITh U3yU€HBl CTYIEHTAMU
B XOJIE CaMOCTOATENIbHOW paboThl. KOHTPOIh caMOCTOSATENFHONW pabOTHl CTYJCHTOB OCYIIECTBIISIETCS B
XO/I€ 3aHATUI METOJIOM TECTa U BBIINOJIHEHU J1JaOOpaTOPHBIX 3a/laHuil. B xo1e camocTosTenbHON paboTh
KOKIBIA CTYIACHT 00s3aH MPOYUTATh OCHOBHYIO Ml 10 BO3MOXXHOCTH JIOTIOJHUTEILHYIO JIUTEPATYPY II0
U3y4yaeMoOi TeMe, BbIICIUTh HEMOHATHbIE TEPMMHBI, HAUTH UX 3HAUYEHHUE B SHLUKJIONEJAUYECKHX CIIOBa-
pAx.

CTyJeHT JOoKeH TOTOBUTHCS K IPEACTOSIEMY J1a00paTOPHOMY 3aHSTHIO IO BCEM 0003HAaYE€HHBIM
B pa0Ooueli mporpaMMe AUCHUILIMHBI BOIPOCAM.

JU1s OATOTOBKU K 3aHATHSIM, TEKYLIEMy KOHTPOJIO U IMPOMEKYTOUHOW aTTeCTallMU CTYICHTHI
MOT'YT BOCIIOJIb30BATbHCA BJICKTpOHHO-6I/I6JH/IOT€'-IHI)IMI/I cuctemamu. Taxxe 06yqa}oumecs[ MOT'YT B3AITb
Ha JIOM HeOOXOAUMYIO JINTepaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOW OMOIMOTEKH UM BOCHOIb30BATHCS
YHUTaJIbHBIMHU 3aJIaMHU.
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