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KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI
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OCHOBAHME

VY4eOHbIif TU1aH YTBEPIKICH YUYEHBIM coBeTOM YHUBepcuTeTa (potokon Ne 9 ot 03.03.2026 ).

[Iporpammy cocraBun(u): 1.3.H., goi., lllepoaxos C.M.
3aB. kadenpoii: 1.3.H., npodeccop C.M. Illepbakon

Metonudeckuii coBeT: 1.3.H., moneHT M.A. CypKuKoB



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-6. CnocoG6eH MOHMMATH NPUHIUINBI PaGOThl COBPEMEHHBIX HMHG(OPMAIMOHHBIX TEXHOJIOTHI M HCIOJbB30BATH MX IJS
pelenns 3aa4 npodeccuoOHAILHON 1eaTeJIbHOCTH.

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CPeICTBA NPH pelleHHH
npogecCHOHAILHBIX 3a/1a4.

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-6
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBILIICHUS K SaHsTIS 6 2 OIK-5
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-6
1.2 |Buger nwknoB. Hukn mo xommeknun. uknm mo cuerumky. Lwxn ¢ sausTIs 6 2 OIK-5
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-6
1.3 | [onstue noanporpammsl. Ilepenada u Bo3Bpat napamerpos. JIokaibHbIE U paora 6 20 OITK-5
100abHBIC IepeMeHHbIe. Pekypeus.
Tewma. ba3bl 1aHHBIX.
A CamocrosiTesbHas OIIK-6
1.4 |Tunel 6a3 paHHbIX. Tumsl gaHHBIX B 0a3ax gaHHbIX. CBsisu B 0asax aGora 6 20 OIK-5
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-6
2.1 |Bgon u BeiBox ganHbiX. Cpena pa3pabotku. CHCTEMBI YIPaBICHHS KOIOM. sansTHs 6 2 OIK-5
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-6
2.2 |Uwuknuyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OIK-5
Ta0OpaToOpHEIX 3aJaHMil ¢ ucronb3oBanueM Python, Jupyter Notebook mmu
Colab.




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

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

ABTODBI, Bubnuorexa /
3arnaBue W3znarenscTBO, IO
COCTaBUTENN Kommuectso
1 Bbopucenko B. B. OCHOBBI IPOTPAaMMHUPOBAHUS: YIeOHOE TOcOOHe Mocksa: UaTepHeT- OBC «YHuBepcureTckas
YHuBepcureT 6ubnmoTeKa OHIAKHY
HubopMamoHHbIX
Texnonoruit (MHTYUT),
2005
2 Xaxaes 1. A. [IpakTHKyM 10 anropuTMHU3ALUHA U Mocksa: HarrionanbHbIi OBC «YnuBepcureTckas
nporpaMmmupoBanuio Ha Python: kypc: yuebnoe OTKpBITEI YHUBEPCHUTET OnOIMOTEeKa OHIIANHY»
nocobue «MHTYUT», 2016
3 Cumnrok, B. T, Pa3anoB, | AITopuTMBI M CTPYKTYpPhI JaHHBIX: 1abopatopHelil [ Benropon: benroponckuit 9BbC «IPR SMART»
10. [I. MPaKTHKyM. y4eOHOe mocobue rOCYIapCTBEHHBIH
TEXHOJIOTMYECKUH

yHuBepcureT uM. BT
[yxoBa, 9BC ACB, 2013

4 Byiinaues, C. K., OCHOBBI TIPOrpaMMHUpPOBaHus Ha s3bike Python: ExarepunOypr: Ypanbckuid 9BC «IPR SMART»
Boxumar, H. 0., Ilecun, |y4ye6HOe mocobue (benepanbHbIH

10. B. yuusepcuret, 95C ACB,
2014

5 IMpuxnanHas HvHPOPMATHKA: XKypHAI Mocksa: YHUBEpCUTET OBC «YHuBepcurerckas
Cuneprust, 2019 Oubioreka OHJIAKHY

6 Xunesko, B. I1. CTpyKTypHI JTaHHBIX U aJITOPUTMBL: y4eOHOe Hosocubupck: 9BbC «IPR SMART»
nocobue HoBocubupckuii
roCyIapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,

2016

7 Jlarnosckwuii B. B. Anroputmbl 06paboTKM TaHHBIX: yuebHOe nocobue | HoBocuOupck: OBC «YHuBepcureTckas
HoBocubupckuii OuOIMOTEeKa OHITAHH»
rOCyIapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2018

5.2. IlpojeccnonanbHbie 0a3bl JAHHBIX U MH(POPMaLIOHHBIE CIIPABOYHbIE CUCTEMbI

NCC "Koncynsrantllntoc"
HCC "T'apant" http://www.internet.garant.ru/
HarmonanbsHast anextponnas ouomuoteka (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/J ONEHOYHbLIX CPEACTB

[Ipunoxenue 1

1. Onucanue nokasareJieid ¥ KpUTeprueB OLEHNBAHUS KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanax
ux (popMupoBaHMS, ONIUCAHNE KA OLlCHUBAHUS

1.1. IToka3arenu u K

HUTCPUN OLICHHBAaHU A KOMHGTCHHI/IﬁZ

3VH, cocTaBisronme
KOMIICTCHIITUIO

IToxazarenu
OLUCHHUBAHUS

Kpurepun
OLICHUBAHUS

CpenctBa
OLICHHUBAaHUA

OIIK-5: Crioco0eH HCIIoIb30BaT

poecCHOHATBHBIX 3a1a4.

b COBPCMCHHBIC I/IH(I)OpMaIlI/IOHHBIe TEXHOJIOTMU U TPOrpaMMHBIC

CPeICTBa MpPU PELICHUU

3HaTh: aNroOpuTMBl 00pabOTKH
JTAHHBIX

3HaeT TOHSITHUSA
mporpamma,
THUIIBI JAHHBIX

AJITOPUTM,
NEPEMCHHELIC,

MOJIHOTA U COZAEP>KaTeIbHOCTh
oTBeTa
YMEHHE IPUBOANTH IPUMEPHI

T — tect (1-5), 3 — Bo-
mpocsl k 3auety (1-20)

YMeTh: CTpOUTH AITOPUTMBI
JUT pEIIeHUs TPUKIATHBIX 3a-
nad

CTPOUT JIMHCHHEBIE AJIrOpUT-
Mbl, HUKIIMYCCKUEC aJITOPHUTMBI

MOJITHOTA U COZAEP>KaTeIbHOCTh
OTBETa

YMEHHE NPUBOANTH TPUMEPHI
YMEHHE CaMOCTOSTEIbHO HaXo-
JUTh pEIICHHE IOCTABIEHHBIX
3a1a4

JI3 — nabGopaTtopHbIe
3amanus (3amaHus 1.1-
1.2)

Brnaners: MPAaKTUIECKUMU
HaBBIKAMU OOPaOOTKH JaHHBIX
JUISL pellieHns 3a1a4 mpodeccu-
OHAJILHOW JEeSATEeTbHOCTH

pa3pabaTbIBaeT IOIIPOTpaM-
MBI, HCHOJIB3YET JIOKAJIbHBIC U
ry100anbHbIe IepeMeHHEIE,
peKypcHio

MOJIHOTA M COJEP’KATENbHOCTh
oTBETa

YMEHUE NPUBOAUTH IPUMEPHL
YMEHHUE CaMOCTOSTEIbHO HAXO-
JUTh PEIICHUE IIOCTABJICHHBIX
3a1a4

JI3 — mabopatopHbie
3ananus (3aganus 1.1-
1.2)

OIIK-6: CnocobeH moHuMarh Ip

MICHWA 3aJa4 HpO(l)eCCHOHaHLHOfI JACATCIBHOCTU

WHIUITBI pa60T},1 COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUH M MCIIOJIb30BaTh HX JJIs pe-

3HaTh: OCHOBBI MPOTPAMMHPO-
BaHUSA

3HAeT TMOHATHA OOBEKTHO-
OpPHEHTHPOBAHHOTO TIPOTPaAM-
MHPOBAHUS

MOJTHOTA U COAEP>KaTeIbHOCTh
OTBETa
yYMEHHE IPUBOANTH IPUMEPHI

T — tecr (6-10), 3 —
BOTIPOCHI Kk 3adety (21-
36)

YMeTs: HCHoNb30BaTh HMHQOP-
MalMOHHBIC TEXHOJIOTHH  JUIS
pemreHus 3amad  mpodeccuo-
HAJILHOH NIeATEIHbHOCTHA

UCIIONB3YET cpeay pas3pabor-
KM, CHCTEMY YIpAaBJICHHS KO-
oM

MOJTHOTA U COJIePXKATEIBHOCTh
oTBETa

YMEHHE IPUBOANTH TPUMEPHI
YMEHHE CaMOCTOSITEIBHO HaXo-
JUTh pEIICHHE IOCTABICHHBIX
3a1a4

JI3 — mnaboparopHble
3amanus (3amanms 2.1-

2.2)

Bnapners: [IPaKTUYECKUMU
HaBBIKAMU IIPOTPaMMHUPOBAHUSA
NP pelIeHUH 3324 mpodeccu-
OHAJILHOH JIeITeIbHOCTH

BBITMIOJIHSACT aHajau3 W o0pa-
0OTKY JaHHBIX, UX BH3yallu3a-
MU0

MIOJIHOTA U COJEPIKaTEIbHOCTh
OoTBETa

YMEHUE NPUBOAUTH IPUMEPHI
YMEHHUE CaMOCTOSITEIbHO HAXO-
JIUTh PEIICHUE IOCTABJICHHBIX
3a1a4

JI3 — naboparopHbie

3ananus (3agaHus 2.1-
2.2)

1.2 lIkans! OlleHUBAHMUSL:
Tekymuii KOHTPOJb YCHEBAEMOCTH M IMPOMEXYTOUHAsI aTTECTALUS OCYLIECTBISETCS B paMKax
HAKOMUTEIBbHOW OaJUTbHO-PEeHTHHTOBOM crcTeMbl B 100-0amibHOI mIKane.
50-100 6amnoB (3a4TeHO);
0-49 GaioB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 3aIaHUSI WJIM HHbIE MAaTEPHAJIbI, HEOOXOAMMbIE ISl OLeHKH 3HA-
HHMid, yMEHUIl, HABBIKOB U (MJIH) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl (opMHUpPOBAHUSA
KOMIIETEeHIIUI B Npouecce 0CBOEHNsI 00pa30BaTeILHOM MPOrpaMMbl

IlepemenHsIe.
Tune! JaHHBIX.
Crpoku.

Awnh e

BO]’[pOCLI K 3a4€Ty

[TonsTHE anropuT™Ma, MPOrpaMMBI.




5. Maccussl.

6. Bsoxg u BeIBOI.

7. JluHeiiHbIE aNTOPUTMBI.

8. Bernenus.

9. Vcrnoswus.

10. [uxnuyeckue alropuTMBIL.

11. Buas! IUKIIOB.

12. 1uki 1m0 KOJIJICKIIHH.

13. LUK 10 CYETUHKY.

14. Ilukn ¢ npeaycliOBUEM U IOCTYCIOBHEM.
15. O6paboTka MacCHBOB.

16. Beixon u3 nukiia.

17. TlonsiTe noAnpOrpamMmBbl.

18. Ilepenaua u BO3BpaT napaMeTpOB.

19. JlokanbHbIE U TI00aTBHBIC TIEPEMECHHBIE.
20. Pexypcusi.

21. BBox v BBIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl yIpaBIeHHS KOJIOM.

24. Monaynu.

25. Cruckw.

26. Koprexu.

27. CnoBapu.

28. IIpeobpa3oBaHue CTPYKTYp AAHHBIX.

29. Cpe3bl.

30. Huknanueckas 06paboTKa cruckKa.

31. T'eneparop cnucka.

32. Tlonarue 0ObEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHHUSL.
33. Kimacc. O0BexKT.

34. Uukancynsuusi, HaciuenoBaHue u nonumopdusm B Python.
35. bubnuoreka Pandas, anamu3 1 00pab0oTKa JaHHbBIX.
36. Busyanmuzanus B matplotlib u seaborn.

3auemnoe 3a0anue eKat0uaem 06a 60nNPOcaA — 0OUH MeopemudecKuil 60npoc U 00OHO NPAKMU-
KO-OpUEeHmupo6annoe 3a0anue u3 Yucia npueedeHHbIX Huice 1a00pamopHbIX 3a0aHUl.

Kpumepuu oyenusanus:

- 50-100 GamtoB («3auTeHO») — M3JIOKEHHBIH MaTepuan (aKTUYECKH BEPEH, HAIMYUE TITYOOKHX
WCYEPIIBIBAIOIINX 3HAHUH B 00BbEMe MPOWUICHHOW MPOTrpaMMBbl TUCIUILIMHBI B COOTBETCTBUU C IOCTaB-
JIEHHBIMH TIPOTPaMMOH Kypca HeNsIMH U 3a/layaMi OOyuYeHHs; TpaBHIbHBIC, YBEPEHHBIC IEHCTBUS IO
MPUMEHEHHIO TOJTyUYeHHBIX 3HAHUH Ha MPAaKTHKE, TPAMOTHOE U JIOTUYECKH CTPOIHOE M3JI0KEHHE MaTepu-
ajla TIpu OTBETE, YCBOCHHE OCHOBHOI M 3HAKOMCTBO C JIOTIOJIHUTEILHOM JINTEpaTypoii; HATMUUE TBEPIBIX
Y JOCTaTOYHO TOJIHBIX 3HAHHUN B 00bEMe MPONUICHHON MPOrpaMMBbl JUCIUIUIMHBI B COOTBETCTBHU C IIEIIs-
MU 00y4YeHHs, TPaBUIIbHBIEC AEHCTBHS 10 TPUMEHEHHIO 3HAaHUH Ha MPAKTHKE, YeTKOE U3JI0KEHHE MaTepu-
aJa, JIOMyCKAIOTCs OT/ACTIbHbIE JIOTUYECKHE M CTHIMCTUYECKHE TTOTPEITHOCTH, 00YYaroIUiCs yCBOMII OC-
HOBHYIO JINTEpaTypy, PEKOMEH/IOBaHHYIO B paboueil mporpamMme AUCHUILIMHBL, HAJTMYUE TBEPAbIX 3HAHUIH
B 00beMe MPOIIEHHOTO Kypca B COOTBETCTBUU C LIEISIMH OOYUEHUS, U3JI0KEHHUE OTBETOB C OT/ACIHHBIMH
omMOKaMH, YBEPEHHO HCIIPABICHHBIMH IIOCIIE JIOMIOJHHUTENBHBIX BOIPOCOB; MPABUIIBHBIE B IIEJIOM JICH-
CTBHSI 11O IPUMEHEHHIO 3HAHUN Ha IPAKTUKE;

- 0-49 GannoB («He 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMHU, HAJIHUKE TPyObIX OMIMOOK B
OTBETE, HETTOHUMaHHUE CYIIHOCTH M3JIaraéMoro BOIpOca, HEYyMEHUE PUMEHSTh 3HAHUS Ha MTPAKTHKE, He-
YBEPEHHOCTh U HETOYHOCTH OTBETOB Ha JOTIOJHUTEIHHBIC U HABOSIIUE BOTIPOCHI.



Tect

. CTpyKTypHupOBaHue mporpaMmbl B si3bike Python ocyimectsisiercs

a. C momorrsio onepaTopHbIX ckoOOK begin ... end

b. C nomorupto 3HakoB { }

€. C momolIIpI0 OTCTYIIOB

d. C nomopto TadIuUIL

. B pesynbrare BoimosHeHus kogaa [X**2 for x in range(5)] 6yzaer cosznman:
a. Cnucoxk kBaznpatos yucen ot 0 1o 4

b. Koprex

C. Boznukher ommbOka

d. ®yHkius uHTEpBasIa

. B s3bike Python gyHnkims moxer ObITh epeana B Ka4yecTBE apamerpa Apyroi QyHKuuu
a. Tonbko B Buae lambda-BeipaskeHus

b. Jla moxer

Cc. Her He moxer

d. ®ynkuwii B Python we cymectByer

. luknrueckue aropuT™bl peanusyrores B Python ¢ momoripio KoHCTpyKImit
a. if...elif ... else

b. def

c. define ...

d. for...in... u while...

. bubnuoreka Seaborn npenHa3zHaueHa yis

a. OOpaboTKM TaOIUYHBIX JTAHHBIX

b. Busyanuzanmu gaHHBIX

c. Web-paspaborku

d. Pabotsl ¢ cucTeMHBIMU (palimaMu

. Koncrpykuuii if ... elif ... else mpeanasnauena B Python mns peanuzaiuu
a. luknnyeckux anropuTMoB

b. BerBsuxcs aJropuTMoB

C. JIMHEWHBIX AJITOPUTMOB

d. AHATUTHYECKUX AITOPUTMOB

. Beipaxkxenue ‘TIPUBET’[::-1] BbinacT

a. IMPUBET

b. T
c. IIPUBE
d. TEBUPII

. Beenen cioBaps d = {‘Poctor’:’P®’, ‘Tlapmx':’Ppanmus’ ;. UToObI MOTyYuTh CTPaHy, I/I€ pacioiara-
etcs [lapux Hy>)XHO HCIIOIB30BATH!

a. d[‘Tapwmx’]
b. TTapmx[0]
c. d[1]

d. find(‘TTapmx’, d)
. bubnmoreka Python, no3Bossitoras 3¢ hexTHBHO 00pabaThIBaTh M aHATM3UPOBATH JaHHBIC B TAOJINY-

HOH dopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus sto

a. TpueM, IpU KOTOPOM (PyHKIUS BBI3bIBAET caMmy ceOst
b. cneumanpHbBII THIT JAHHBIX

C. BapuaHT MaccuBa

d. komanpaa BbIBOjIa HH(OpMALIUU



Kpumepuu oyenusanus:

Jlnst oqHOTO O0Yy4Yaromerocst GopMupyeTcst BapuaHT, coneprkaiuii 10 Bormpocos.
17-20 6ammoB — Tect npoiigeH Ha 85-100 %;

7-16 6anoB — Tect npoiieH Ha 35-84 %;

0-6 6a/mT0B — TeCT mpoiiieH Ha MeHee, ueM 35 %.

Maxkcumanvnoe Koauuecmeo 6annoe 3a mecm — 20.

JlabopaTopHbIe 3axaHus

Jlaboparopnoe 3aganue 1.1. AITOPpUTMBI U CTPYKTYPBI JaHHBIX.

[Tonsitue anroputrma, mporpammel. [lepemennsie. Tunel qanubix. Ctpoku. Maccussl. BBox 1 BbI-
BoJ. I[IpuMeHeHrEe alropuTMUYECKOTO MBIUIEHUS K PELLIEHUIO 3a/1a4.

[lesnb: 03HAKOMHUTBCS C IEPEMEHHBIMHU, TUIIAMU U CTPYKTypaMU JAHHBIX, OJIYYUTh YMEHUS IJIsS
BBITIOJTHEHUS TaJbHEUIINX Ta00OPATOPHBIX 3a/IaHUi, H3yUUTh MPUEMbI BBOJIA M BBIBOJA.

3anaHus:

3ananue BoinosHseTcs B Colab wim ananoruunoii cucreme

Hcnons3yiiTe nmpeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe OIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 33/1aHKE 110 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BEIBOJEL.

Jlaboparopnoe 3aganue 1.2. JIuneiinbie, BETBAIINECS U IUKIUIECKUE allTOPUTMBI.

Jluneitnpie anroputMmbl. BerBinenusa. Ycnosus. Lukinnueckue anroputmsel. Buasl mukimos. Lk
o koyekuuu. [ukn mo cueruuky. Lukn ¢ npenycnoBuem u nocrycinoBueM. O6padoTka MacCUBOB. Bbi-
XOJ1 M3 LIUKJIA.

Lenb: 03HAKOMUTBHCS C JIMHEWHBIMHU, BETBSIIMMUCSA U LUKIMYECKUMHU aJTOPUTMAMHU, MOITYUYUTh
YMEHUS JUIsl BBIMOJHEHUS JAIbHEHIINX J1a00paTOPHBIX 3a/laHUi, W3YYUTh MPUEMbI MPUMEHEHHS aJlro-
PUTMOB ISl pa3JIMYHBIX 3a/1a4.

3amanus:

3ananue BoinosHseTcs B Colab wim ananoruunoii cucreme

Hcnons3yiiTe nmpeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ IPUMEPOM T10 TaHHOU TeMe.

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

3. Cnenaiite BBIBOJIBI.

Jlaboparoproe 3ananue 2.1. UHcTpymMeHTapHii pa3paboTKy Ha si3bike Python.

BBon u BeiBoa nanHbIX. Cpena paspaborku. Cuctemsl ynpasieHust kogoM. Moaynu. Math,
NumPy.

Llenb: 03HAKOMUTBCSI C MHCTPYMEHTAaMU pa3paboTKu rmporpaMm Ha Python, momy4urts ymeHus s
BBIMOJTHEHUS JalbHEHINX J1a00paTOPHBIX 3aJaHUM, U3YUYUTh IPUEMBbI paboThl ¢ OUOIMOTEKaMu U cpefa-
MU Pa3pabOTKHU.

3amanus:

3ananue BeinonHsercs B Colab win ananornvHoii cucreme

Hcnons3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiite 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

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

3. Cnenaiite BbIBOJIBI.

JlaGopaTopnoe 3ananue 2.2. Pabora co crpykrypamu naHHbix Python.

Cnucku. Koprexu. Cnoapu. IIpeo6pazoBanue nanubix. Cpesbl. [ukianueckas o6paboTka cruc-
ka. ['eneparop cnucka.

Llesnb: 03HAKOMUTBHCS C M3MEHSEMBIMU M HEHM3MEHIEMBIMH CTPYKTYPaMH JIaHHBIX B si3bike Python,
MOJIYUUTh YMCHUA IJId BBIIIOJIHCHUA I[aJ'II)HeI\/’IHII/Ix na6opaT0prlx 3aﬂaHHﬁ, HU3YYUTH IIPUCMBI pa60TbI co
CTPYKTYPaMU JIaHHBIX.



3amanus:

3amanue Beinoanserca B Colab nnu ananornynoii cucreme
Hcnons3yiiTe mpeniokeHHbIH HA0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ TPUMEPOM I10 TaHHOI TeMe.

2. BeImonmHUTE 33JaHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOJEL.

Kpumepuu oyenusanus (015 kaxcoo2o 3a0anus).

16-20 GamoB — 3a/1aHUE PEIICHO B IOJHOM 00BEME, CAMOCTOSTEIILHO BHIOPAHBI BEPHBIE HHCTPY-
MEHTaJIbHbIE METOABl U OMOIMOTEKH, COCTAaBJIEH KOPPEKTHBIM MPOTrpaMMHBIA KOJ, BBIIIOJHEHHE KOJa
Mpor301UI0 0€3 OMMOOK U MOJIy4YeH 3a/JaHHbIM pe3ysbTaT, OT4eT OQOPMIIEH BEPHO M NPEJOCTaBICH Ha
IIPOBEPKY B YCTAHOBJICHHBIM CPOK, 00yUarOIIMNACSA BEPHO OTBEUAET HA BONPOCHI 10 3a/1aHUI0, IEMOHCTPU-
pyeT HaJIuuue rryOOKUX MCUYEPIIBIBAIOIINX / TBEPBIX U JOCTATOYHO MOJTHBIX 3HAHUH,

9-15 GannoB — 3aJaHKME PEHICHO B MOJHOM 00BeME C HEOOJBIIUMHU MOTPEIIHOCTSIMHU, CAMOCTOS-
TEJIILHO BHIOPAaHBI BEPHBIC MHCTPYMEHTAJIBHBIE METOJBI M OHMOIMOTEKH, COCTAaBIIEH KOPPEKTHBIN IpO-
IPaMMHBII KOJI, BBIIIOJHEHHE KOZa MPOU30LLIO 0e3 OmMOOK M MOJYy4eH 3aJaHHbI pe3ysbTaT, OT4eT
oopMIIeH BEPHO W MPEIOCTABIICH Ha MPOBEPKY B YCTAHOBJICHHBIH CPOK WIIH C JOITyCTUMBIM OIO3IaHU-
€M, O0ydJaroluiics OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 BEPHO, HO C OTJEIBbHBIMU IMOTPELIHOCTSIMH U
omurOKaMH, YBEPEHHO UCTIPABICHHBIMH TIOCIIE JOTOTHUTEIBHBIX BOIIPOCOB;

2-8 0aioB — 3a/laHUe PELICHO YaCTUYHO, YACTUYHO BHIOpAHbI BEPHbIE HHCTPYMEHTAIbHbBIE METO-
Ibl U TIPUEMBI PEIICHHS, MPEJCTABIICH HE3aBEPIICHHBIM WM COJIEpKAIlMi HEKOTOpPbIE OMIMOKH IIpO-
IpaMMHBIN KOJI, 0T4eT 0()OPMIIEH YACTUYHO BEPHO U MPEAOCTABIICH HA IPOBEPKY C JAOMYCTHUMbIM OIO3/1a-
HUEM, OOYyYaroIIuiicss OTBEYAaeT HAa BONPOCHI MO 33JaHUI0 YaCTHYHO BEPHO, NEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTb OTBETOB Ha JIONOJIHUTENIbHBIE U HABOASIIIE BOIPOCHI,

0-1 GamoB — 3a1aHe HE PEIICHO WJIM PEIICHO YaCTHYHO, YACTUYHO BBIOPAHBI HEOOXOIUMBIE UH-
CTPYMEHTAJIbHbIE METOJIbl M IPUEMBI PELICHHUs], IPOrPAMMHBIN KO HE MPEICTABIEH WU COACPKUT Ipy-
Oble omMOKH, OTYET HE O(POPMIIEH, OTUET HE CJIaH Ha MPOBEPKY B JOMYCTHUMBIN CPOK, OOyUaroluiics oT-
BEYaeT Ha BOMPOCHI 110 3a/IaHUIO HE BEPHO.

Makcumanvhoe Konuuecmeo oannos 3a navopamopnsie 3a0anus — 80 (4 3a0anusn no 20 oan-
108).

3. MeToanu4yecKkue MaTepHaJbl, onpeae/sone Npoueaypbl OLCHNBAHUS 3HAHMN, YMEHHI,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YOIIHUX 3Talbl (POPMUPOBAHUA KOMIIETEH NI

[Tpouieaypsl OlIeHUBAaHMS BKJIIOYAIOT B ¢€0s1 TEKYIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCS C UCIOJIB30BAaHUEM OLIEHOYHBIX CPENCTB, Mpea-
CTaBJICHHBIX B II. 2 JAHHOTO MPUJIOKEHUs. Pe3ynbTaThl TEKyIero KOHTPOJISI TOBOJAATCS IO CBEJICHUS CTY-
JICHTOB JI0 TPOMEXYTOUYHOM aTTeCTaI|H.

IIpomexyTouHast aTTecTAUMA IPOBOIUTCS B popMe 3aUeTa.

3aueT NpPOBOJAUTCS MO PACIHCAHUIO MPOMEXKYTOUHOH arrectanuu. KoiauuecTBo BOIPOCOB B 3a-
YETHOM 3aJlaHuH — 2 (OJUH TEOPETHUYECKUU BOMPOC U OJIHO MPAKTUKO-OPUEHTHUPOBAHHOE 3a/1aHue). Pe-
3yJbTaThl ATTECTALIMHU 3aHOCATCS B BEIOMOCTb U 3a4ETHYIO KHUXKKY CTyZeHTa. CTy/I€HThI, HE IPOIIE e
MIPOMEXYTOUHYIO aTTeCTalMIO N0 TpaduKy, JOJKHBI TUKBUIUPOBATEH 33J0HDKEHHOCTh B YCTaHOBIEHHOM
MOPSJIKE.



[Ipunoxenue 2

METOINYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHHUIIJIMHBI

VY4eOHBIM IJIAaHOM MPETyCMOTPEHBI JTa00OPATOPHBIC 3aHATHSL.

B xone n1aGopaTopHBIX 3aHATUI yIIyOJsIFOTCS M 3aKpEIISIOTCS 3HAHMUS CTYJIEHTOB IO Psy BO-
IIPOCOB, PAa3BUBAIOTCS HABBIKU PAKTUYECKON pabOTHI.

ITpu noaroToBKe K 1a00PaTOPHBIM 3aHATUAM KaKIblH CTYIEHT JOJDKEH:

— U3YYHUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TEME.

B mpornecce moaroToBkH K 1a00paTOPHBIM 3aHATHAM CTYJCHTBI MOTYT BOCIIOJIb30BATHCS KOHCYJIb-
TalUsAMU IPENOJaBaATE.

Bomnpocel, He paccMOTpeHHbBIE Ha JTAOOPAaTOPHBIX 3aHATHIX, TOJDKHBI OBITh U3YUYECHBI CTYJCHTAMHU
B XOJI€ CaMOCTOATEJIbHOW paboThl. KOHTPOIb caMOCTOATENbHOM pabOThl CTYJIEHTOB OCYLIECTBISETCS B
XOJI€ 3aHATHUH METO/I0OM TECTa M BBHIIIOJIHEHUS J1a00paTOpHBIX 3a7aHuil. B Xo/1e camocToATenbHOM paboThl
KaX/blil CTYJEHT 00s3aH MPOYMTaTh OCHOBHYIO U 10 BO3MOKHOCTH JIONOJHHUTEIbHYIO JINTEPATypy IO
M3y4aeMOM TeMe€, BBIJICIUTh HEIOHATHBIC TEPMUHBI, HAMTU UX 3HAYEHUE B HDHUUKIONEAUYECKUX CIIOBA-
psx.

CTyIeHT JOKeH TOTOBUTHCA K MPECTOsIIEMY J1a00paTOPHOMY 3aHSATHIO 110 BCEM 0003HAYCHHBIM
B paboyeil nporpaMMe AUCLHUILIMHBI BOIIPOCAM.

JI1si IOATOTOBKYU K 3aHATHAM, TEKYIIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTECTALMU CTYACHTHI
MOTYT BOCIIOJIb30BaThCs 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMU. Takke oOydaroliuecs MOTYT B3STh
Ha JIOM HEOOXOIMMYIO JUTEpaTypy Ha AOOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKN MU BOCIIOJIB30BATHCS
YUTAJIBHBIMU 3aJIaMHU.
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