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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 NudopMannoHHbIe TEXHOIOTUH YITPABICHUS Mocksa: OOO "HayuHo- OBC «Znanium»
6usHec-npoueccamu npeanpusts: Crarbs U3IaTENbCKUI [IEHTD
UH®PA-M", 2018
6 Bectuuk PITYV. Cepust "Undopmaruka. Mocksa: denepanbHoe 9BC «Znanium»

HNudopmannonnas 6e3onacHocts. Maremaruka',
2024, Ne 2: Hay4YHBIH KypHAI

TOCYAapCTBEHHOE
Or0mKeTHOE
o0pazoBaresbHOe
YUPEKICHHE BBICIIETO
npodeccrHoHaNEHOTO
oOpazoBanus "Poccuiickuii
rOCyAAapCTBEHHBIN
TYMaHUTapHBINA
yHuBepcurer", 2024

5.2. IlpodeccnonanbHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHBIE CUCTEMbI

NCC "KoncynwrantlImtoc"

HUCC "Tapant" http://www.internet.garant.ru/
Hammonanenas snekrponHas 6ubnuorexa (HOB) - https://rusneb.ru

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHus

Onepanuonnas cucrema PEJ[ OC

Python

Jupyter Notebook
Colab

Pandas

NumPy
Matplotlib
Seaborn




5.4. y‘leﬁHO-MeTO}ll/l‘leCKI/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, CTYJIBS;

- MEPCOHAIBLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JJOCKA.

JlabopaTopHbIe 3aHSATHSA MOPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyne Mecra B KOTOPHIX OOOPYIOBaHBI HEOOXOAUMBIMH
JIUIICH3NOHHBIMA H/WJIM  CBOOOMHO pAaCHpOCTpPaHsIEMbIMHA TNPOTPAMMHBIMH CpPEICTBAMA M BBIXOAOM B MHTepHeT, wW/wind B
CHeNHMATH3UPOBAHHBIX JTA00OPATOPHSX, TPEAYCMOTPEHHBIX 00pa30BaTENIbHON POTPaMMON.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHUS 10 OCBOSHHIO AUCIUIUTHHEI IpeicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUIIIHHEL




®OH/I OHEHOYHbLIX CPEJACTB

[Ipunoxenue 1

1. Onucanne noka3areseil 1 KpUTepHeB OLEHNBAHUS KOMIIETeHIMII HA Pa3JIMYHBIX 3Tanax
uxX (opMHpPOBaHNs, ONIMCAHUE IKAJ OLleHNBAHUS

1.1. Nokazatenun un Kputepunn oueHnBaHnA KOMI'IETEHLI,MﬁZ

3VH, cocTaBnsromue
KOMIIETEHIUIO

TlokazaTenmn
OLIEHMBaHUS

Kpurepuu
OLICHUBAHUS

Cpexncrsa
OLICHUBAHMS

OIIK-5: CriocoGeH MCIonb30BaTh COBPEMEHHBIE MH()OPMAIMOHHBIE TEXHOJOTMU M IMPOTrPaMMHBIC

HpodecCHOHABHBIX 3a/1a4.

Cpe/icTBa MPHU pelICHUH

3HaTh: anTOpUTMBI O0OpabOTKM | 3HAET TIOHATHA  alNTOPHTM, | MOJHOTA U conepkarenbHOocTh | T — Tect (1-5), 3 —
JIaHHBIX porpamma, MEpEMEHHBIE, | OTBETA BOTIpOCHI K 3auery (1-
THUIIBI JAHHBIX YMEHHUE IPUBOMUTH IPUMEPHI 20)

YMeTh: CTpPOMTh AQlTOPUTMBI | CTPOMT  JIMHEWHBIE  airo- | MOJHOTAa W cojaepartenbHOocTh | JI3 — maboparopHbie
JUIS pelICHHs MPUKIAIAHBIX 3a- | PUTMBI, LUKJIMYECKHE alro- | OTBeTa 3aganust (3amanus 1.1-
a4y PUTMBI YMEHHUE NPUBOANTH TPUMEPHI 1.2)

yMEHHE CaMOCTOSTENbHO Ha-

XO/IUTh PELICHUE IOCTaBJICH-

HBIX 33184
Brnamers: mpakthdeckmMu Ha- | pazpabaThIBacT MOJTHOTA W coaepkaTensHOcTh | JI3 — mabopaTtopHbIe
BBIKAMH  00pa0OTKM JaHHBIX | MMOJAIPOTPaMMBI, HCIIOJB3YET | OTBETa 3amanus (3amanus 1.1-

JUISL PeIieHHs 33134 poQeccH-
OHAIBLHON AEITEILHOCTH

JIOKJIbHBIE U TII00AJIBHEIE Tie-
PEMEHHBIE, PEKYPCHIO

YMEHHUE NPUBOANTH IPUMEPHI
YMEHHE CaMOCTOSTENbHO Ha-
XOJUTh pEelIeHUE TIOCTaBIEH-
HBIX 3314

1.2)

OIIK-6: CriocobeH MOHMMAThH MPHHIMIBI PabOThl COBPEMEHHBIX

PCIICHHUA 3aaa4 HpO(beCCPIOHaJ'IBHOﬁ JACATCIBbHOCTHU

MH(OPMALIMOHHBIX TEXHOJIOTHI

U HCIIOJIB30BaATh UX IJIA

3HaTh: OCHOBBI NPOTPAMMHUPO- | 3HACT IIOHATHA OOBEKTHO- | MONHOTAa W cojepXkaTenbHocTh | T — Tect (6-10), 3 —

BaHMs OPHEHTHPOBAHHOTO oTBETa BOIPOCHI K 3auery (21-
POrpaMMHUPOBAHUS YMEHHE NPUBOANTH IPUMEPHI 36)

YMmeTh: UCIIONIb30BaTh | UCMONB3YeT Cpeay  pas3pa- | MOJHOTa M copaepkarenbHocTh | JI3 — maboparopHbie

MH(OPMALIMOHHBIE TEXHOJIOTHU
IUTSL pemIeHus 3a1a4 mpogeccH-
OHAJILHOH JIEATEILHOCTH

00TKH, CHCTEMY YIpPaBICHUS
KOJIOM

oTBeTa

YMEHHUE NIPUBOANTH TPUMEPHI
YMEHHE CaMOCTOSTEIbHO Ha-
XOJUTh pEIICHHE IOCTABIECH-
HBIX 33/1a4

3amanus (3agaHus 2.1-
2.2)

Bnagers: npakTu4ecKUMHU Ha-
BBIKAMH  TPOTPaMMHPOBAHUS
TP PEIIeHUH 3a1a4 nmpodeccu-
OHAJILHOU NESITEIbHOCTH

BBIMOJIHACT aHAIU3 U obpa-
0OTKY JaHHBIX, UX BH3yaJln3a-
111202)

MOJIHOTAa U COJIEPIKATEIHHOCTh
OoTBeTa

YMEHHE TIPUBOTUTH TPUMEPEI
YMEHHE CaMOCTOSTENLHO Ha-
XOIWTh pEIICHUE TIIOCTABJICH-
HBIX 3214

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

1.2 IlIxansl OlleHUBAHUS
Texymuii KOHTPOJb YCHEBAaEMOCTH U MPOMEKYTOUYHAsl aTTeCTallUs OCYIIECTBISETCS B paMKax
HAKOMUTEJIbHOW OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0apHOM 1mIKame.
50-100 6ana0B (3a4TEHO);
0-49 GannoB (HE 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 32/JaHUSI WJIM HHbIe MATEPUAJIbI, HEOOX0IMMbIe /IJIsl OLleHKH 3HAa-
HMIi, YMEHUH, HABBIKOB U (WIH) ONbITA JeATEJHLHOCTH, XapPAKTEePU3YIOIIUX 3Tanbl (GopMHUPOBaAHUSA
KOMIIeTEeHIIUI B pouecce 0CBOeHMsI 00pa30BaTeIbHON NMPOrPaMMbI

[Tepemennsle.
Tune! JaHHBIX.
Crpoku.

el e

Bomnpocs! k 3auery

[TonsiTEe anropuT™ma, NPOrpaMMBl.




Maccussl.

BBo u BEIBOI.

JIuHenHble aIrOPUTMBI.

Bersienus.

9. VYcnosus.

10. Iluknuueckue anropuTMBI.

11. Buasl nukios.

12. MK MO KOJIEKITUH.

13. 1lukia no cUEeT4HKYy.

14. 1Iuxia ¢ mpexyclOBUEM H MOCTYCIOBHEM.
15. ObpaboTKa MacCUBOB.

16. Beixon u3 nukia.

17. IloHATHE NOAIPOrPaMMBI.

18. Tlepemnada u BO3BpaT mapameTpoB.

19. JlokanbHble U TI00aNbHBIE IEPEMEHHBIE.
20. Pekypcus.

21. BBoa u BBIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. CucreMsl ynpaBieHUs KOJIOM.

24. Monaynu.

25. Croucku.

26. Koprexu.

27. Cnosapu.

28. IlpeobpazoBaHue CTPYKTYp JAaHHBIX.

29. Cpe3sbl.

30. Huxmuueckas oOpabOTKa CIIUCKA.

31. I'eneparop crucka.

32. TloHaTue 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSI.
33. Kiacc. O0bexT.

34. Vukancynsuus, Hacaea0BaHue U noauMopdusM B Python.
35. bubmuoteka Pandas, ananu3 u 06paboTKa JaHHBIX.
36. Busyammsanus B matplotlib u seaborn.

N

3auemnoe 3adanue 6KaKOHUAem 08a 60NPOCA — OOUH MeopemuydecKuil 60nPoc u 00HO NPAK-
MUKO-0pUEeHMUPOSaHHoe 3a0anue U3 YUc1a NPUeOeHHbIX HUdice 1a00PaAmMOopPHbIX 3a0aHUl.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3a4TE€HO») — M3JIOKEHHBIN MaTepHasl (GaKTHUECKH BEPEH, HAJTUYHE TITyOOKHX
MCYCPIBIBAIONINX 3HAHUA B 00BEME MPOWIEHHOW MPOTpaMMbl JTUCIUTUIMHEI B COOTBETCTBHH C TIOCTaB-
JICHHBIMU TIPOTPaMMOIl Kypca HEeNIMH U 3aJadyaMu OOydeHUs; MpaBUIIbHbIC, YBEPEHHbBIE JCUCTBUS IO
MIPUMEHEHHUIO TOTYICHHBIX 3HAHUH HA MPAKTUKE, TPAMOTHOE M JIOTHYECKU CTPONHOE M3II0KEHNE MaTEpH -
aJia Ipu OTBETE, YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JIOMIOJHUTENBHOM JINTEPaTypoOi; HATHUne TBEPABIX
U JIOCTATOYHO TOJIHBIX 3HAHWN B 00beMe MPOUJCHHONW MPOrpaMMBbI TUCIUTUTHHEI B COOTBETCTBHUH C IIe-
MU 00y4deHusl, IPABIIIbHBIE IEHCTBUS MO0 MPUMEHEHHUIO 3HAHUN Ha MPAKTHKE, YeTKOE M3JI0KEHUE MaTe-
pualia, JOMyCKAITCS OTACIbHBIC JIOTUYSCKUE U CTHIMCTUYCCKHE TIOTPEITHOCTH, 00yJarOIIUHACS YCBOMIT
OCHOBHYIO JIUTEPATYypPy, PEKOMEHIOBAaHHYIO B paboyeil mporpamMme AUCUUILIMHBL, HATUYKUE TBEPABIX 3HA-
HUN B 00bEME MPOWIEHHOTO Kypca B COOTBETCTBHH C IETSIMU OOYUYCHUS, U3JI0KEHUE OTBETOB C OTACIb-
HBIMH OITMOKaMU, YBEPEHHO MCIPABIEHHBIMU TOCTE JOMOJIHUTEIbHBIX BOMPOCOB; MPABUIBHBIE B IIEJIOM
JEUCTBUSA 110 TPUMEHEHUIO 3HAHUI Ha MPAKTHKE;

- 0-49 6amoB («He 3a4TEHO») — OTBETHI HE CBSA3AHBI C BOIIPOCAMU, HATMYKE IPyOBIX OIIHOOK B OT-
BETE, HEMOHMMAHHE CYIIHOCTH HW3JIaraéMOTo BOIPOCA, HEYMECHHE NPUMEHSTh 3HAHHWS Ha MPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIONOJHUTENbHBIE U HABOJASIIUE BOIIPOCHI.



Tecr

. CtpykTypupoBaHHe IpOTrpaMMEI B si3bike Python ocymiectBisiercs

a. C momoImipio orepaTopHBIX CKOOOK begin ... end

b. C momorpio 3HaKOB { }

c. C nmomoluipio OTCTYIIOB

d. C nomouibro Ta0InIl

. B pesynprare BeimonHeHus kona [x**2 for x in range(5)] Oyzaer co3nan:
a. Cnucok kBazpaToB uucesn ot 0 1o 4

b. Koprex

c. Bo3nukHer ommbka

d. ®ysHxnus nHTEpBaANA

. B s3p1ke Python dyHKIMsI MOkeT OBITH TIEpe/IaHa B KQUECTBE MapaMeTpa APYrod GyHKIUU
a. Tonbko B Bune lambda-Beipaxenus

b. [a Moxer

c. Her He moxer

d. ®ynknowmit B Python He cymecTByer

. Huknnyeckue anroputMsl peanusyrorcs B Python ¢ moMomibsio KoHCTpyKImii
a. if...elif ... else

b. def

c. define ...

d. for...in... mwhile...

. bubnmmoreka Seaborn npenHazHaveHa Juist

a. OOpaboTK¥ TaOJIMIHBIX TAHHBIX

b. Busyanmzanuu qaHHBIX

c. Web-pa3zpaborku

d. Pabotsl ¢ cucremHbIMU (paittamu

. Koncrpyknwuii if ... elif ... else mpennaznayena B Python mst peanuzanuun
a. [MKINYeCcKHux aaropuTMOB

b. BerBsmmxcs aaropuTMOB

c. JIMHEWHBIX aNTOPUTMOB

d. AHaTUTUYECKUX aITOPUTMOB

. Beipaxkenue ‘[IPUBET’[::-1] BeimacT

a. IPUBET

b. T
c. IIPMBE
d. TEBUPII

. Beenen cioBaps d = {‘Poctor’:’P®’, ‘[Tapux':’@panmus’ }. UToOBI OTYyYUTH CTPaHy, I/I€ pacrojara-
etcs [Tapuk Hy>)KHO UCTIOIb30BaTh:

a. d[‘[apmx’]
b. TMapwmx[0]
c. d[1]

d. find(‘[Tapux’, d)
. bubmmoreka Python, mo3Bomstomas 3ppexTuBHO 00padbaThHIBATh M aHAIM3UPOBAThH TaHHBIC B TaOIHY-

HOH opme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus ato

a. TpHeM, IpU KOTOPOM (DYHKIIHS BBI3BIBACT caMy ceOs
b. chenuandbHbINA THIT TAHHBIX

C. BapHaHT MaccHBa

d. xomaHnpa BbIBOJa MH(pOpMAIHH



Kpumepuu oyenusanus:

Jlnst omHOTO OOy4aromerocs GopMupyercs BapuaHT, coaeprxkaiiuii 10 Bompocos.
17-20 6amoB — tect npoitaeH Ha 85-100 %;

7-16 GamioB — TecT npoiiaeH Ha 35-84 %;

0-6 6ayoB — TecT MpoiiJIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe Koauuecmeo 6annoe 3a mecm — 20.

JlabopaTtopHble 3aganust

JlaboparopHoe 3aaanue 1.1. AMTOPUTMBI U CTPYKTYPBI JaHHBIX.

[Tonsatue anroputrma, nporpammel. [lepemennsie. Tunsl qanusix. CTpoku. Maccussl. BBoa 1 BbI-
BoJ. [IprMeHeHHe anropuTMHUYECKOTO0 MBIIUICHHS K PEIICHHIO 3a1a4.

[enb: 03HAKOMUTHCA C TIEPEMEHHBIMH, TUIIAMH U CTPYKTYpaMU JIaHHBIX, TOJYYUTh YMEHHS IS
BBITIOJTHEHUSI TaTbHEUITNX Ta00PaTOPHBIX 3aJJaHUM, U3YYUTh PUEMBI BBOJIA U BBHIBOJIA.

3anaHus:

3ananue BeinonHsercsa B Colab unu aHanornyHou cucteme

Hcnonw3yiiTe npenyioxkeHHbI HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C TPUMEPOM T10 TAaHHOU TEME.

2. BeinonHuTe 3a/1aHKe M0 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlaGopaTtopHoe 3amanue 1.2. JInHeiHbIC, BETBAIIUECS U ITUKINICCKUE aJITOPUTMBI.

Jluneitnpie anroputmbl. BerBiienus. Ycnosusa. Luknuyeckue anroput™mbl. Bunabl nukinos. Luki
o koJutekiuu. [ukn mo cuerunky. [ukn ¢ npegycmoBueM u noctyciaoBueM. O6paboTka MaccuBOB. Bbi-
XO/J1 U3 IHKJIA.

[lenb: 03HAKOMUTHCS C JTUHEWHBIMHU, BETBAIIUMUCS U IUKIMYECKUMH aJITOPUTMAMH, MOJIYyYHUTh
YMEHHUS ISl BBITIOJIHEHUS JaTbHEHIINX JTaOOPAaTOPHBIX 3aJlaHUM, W3YYUTh MPUEMbl TPUMEHEHUS allro-
PUTMOB JIJIsI pa3IMYHBIX 3a7a4.

3ananus:

3amanwue BoimosaHsAeTcs B Colab nnm aHaIOrHIHON cucTeMe

Hcnonw3yiiTe npenioxkeHHbI HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C TPUMEPOM T10 TAaHHOU TEME.

2. BeinonHuTe 3a/1aHKe M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlaboparopHoe 3aganue 2.1. MHcTpymMeHTapuii pazpaboTku Ha s3bike Python.

BBox u BeiBon manHbIX. Cpema paspabotku. Cuctemsl ympaBieHHs kKomoMm. Moaynu. Math,
NumPy.

Lenb: 03HAKOMUTBCS C HHCTPYMEHTaMH pa3paboTku nporpamm Ha Python, momyunTts ymenust ams
BBITIOJTHEHHS JallbHEHIINX JTaOOPAaTOPHBIX 3aJaHHi, U3yYUTh MPUEMbl pabOThl ¢ OMOIMOTEKaMU U Cpe-
JaMu pa3paboTKH.

3aganus:

3ananue BeimonHseTca B Colab wim ananoruyHo# cucreme

Hcnonp3yiiTe npeanoKeHHbI Habop TaHHBIX.

1. OTkpoiite OJIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

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

3. Cnenaiite BbIBOJIBI.

JlaGopatopnoe 3amanue 2.2. Pabora co crpykrypamu qansabeix Python.

Cnucku. Koprexu. Cnoapu. IIpeobpazoBanue nannbix. Cpessl. Lluxindeckas oOpaboTka crnmc-
ka. ['eneparop cnucka.

Llenb: 03HAKOMUTBCS C U3MEHSIEMbIMU M HEU3MEHSEMBIMHU CTPYKTYpaMU JaHHBIX B A3blke Python,
MOJIYYUTb YMCHUA IJI BBIITOJIHCHUA IlEUII)HCﬁIHHX Ha60paTOpHI)IX 3aZ[aHI/II71, HU3YYUTH NPUCMBI pa6OTI)I CO
CTPYKTYpaMH JIaHHBIX.



3anaHus:

3ananue BeinonHsercsa B Colab uinu aHanornyHou cucteme
Hcnonw3yiiTe npeniioxkeHHbIA HA0Op JaHHBIX.

1. OTkpoiiTe OJIOKHOT C TPUMEPOM T10 TAaHHOU TEME.

2. BeinonHuTe 3a/1aHKe M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJIBI.

Kpumepuu oyenusanus (011 xasxicooco 3a0anus):

16-20 GamyoB — 3aJaHuE€ pEIIEHO B IIOJHOM OOBEME, CaMOCTOSITEIbHO BbIOpaHBI BEPHBIE
MHCTPYMEHTAJIbHBIE METOJIbI U OMOIMOTEKU, COCTaBICH KOPPEKTHBIM MPOrpaMMHBIN KOJI, BBIIIOJIHEHUE
KO/Ia MPOU30ILI0 Oe3 OMIMOOK | MOTyYeH 3aJaHHbIA pe3ybTaT, 0T4eT 0(POPMIIEH BEPHO M MPEIOCTABICH
Ha TPOBEPKY B YCTAHOBJIEHHBIH CPOK, 0OydYaromuiics BEpHO OTBEYaeT Ha BOIMPOCHI MO 33JaHUIO, Jie-
MOHCTPHUPYET HATMYHE TITyOOKHUX MCUSPITBIBAIONIUX / TBEPABIX U JOCTATOYHO MOJHBIX 3HAHUMH;

9-15 GannoB — 3aJjaHKe PEIICHO B MOJHOM 00BbEME C HEOONBIIMMHU MOTPEIIHOCTSIMH, CAMOCTOS -
TETHHO BBIOpAHBI BEPHBIC WHCTPYMEHTAIBHBIC METOABl W OHONMOTEKH, COCTaBICH KOPPEKTHBIN
MPOrPaMMHBIN KOJ, BHITOJHEHHE KOJa MPOU301LUI0 0e3 OmMOOK M MOTy4YeH 3a/JaHHBII pe3ylbTaT, OT4eT
oopMiIeH BEpHO W TMPENOCTaBICH Ha MPOBEPKY B YCTAHOBJICHHBIM CPOK WJIM C JIOMYCTHMBIM OIO37a-
HUEM, 00ydaloluiics OTBEYaeT Ha BOIPOCHI MO 3aJaHHUI0 BEPHO, HO C OTJEIbHBIMU MOTPEIIHOCTSIMHU U
omrOKaMu, YBEPEHHO UCTIPABICHHBIMH TTOCJIE JIOTIOJTHUTEIBHBIX BOIIPOCOB;

2-8 6amoB — 33/JaHKUE PEIICHO YaCTHYHO, YACTUYHO BBHIOPAHBI BEPHBIE HHCTPYMEHTAIbHBIE METO-
Ibl W TIPUEMBbI DEIICHUS, TPEJCTABICH HE3aBEPIICHHBIM WA COACPKAIMUNA HEKOTOPHIC OIIUOKH
MPOrPaMMHBIN KOJ, OT4eT O(OPMIICH YAaCTUYHO BEPHO U MPEJOCTaBICH Ha MPOBEPKY C AOMYCTHUMBIM
OI03/1aHNEM, 00YUAIOIIMKACS OTBEYAET Ha BOTIPOCHI M0 33JaHHI0 YACTUYHO BEPHO, IEMOHCTPUPYS HEKOTO-
PYIO HETOYHOCTH OTBETOB Ha JIOMOJHUTEIbHBIC U HABOSIINE BOIIPOCHI;

0-1 GamioB — 3aaHWe HE PEIICHO WU PEHICHO YaCTHYHO, YACTHMYHO BBIOPAHBI HEOOXOIMMBIC
WHCTPYMEHTAJIbHBIE METOJIBI U MPUEMBbI PEIIeHHUs, TPOTpaMMHBIA KO/ HE MPEICTABICH W COJACPKUT
rpyObie OMUOKH, OTUET HE 0(OPMIICH, OTYET HE CAaH Ha MPOBEPKY B JIOMYCTUMBIN CPOK, 00yUaromuics
OTBEYAET HA BOMPOCHI 10 33JaHUIO0 HE BEPHO.

Maxcumanvhoe Konuuecmeo 6annoe 3a navopamopusie 3a0anus — 80 (4 3a0anus no 20 6an-
108).

3. MeToau4yeckue MaTepuaJibl, onpeae/somye Npouelypbl OeHMBAHUS 3HAHMI, YMEHHUH,
HABBIKOB U (WJIM) ONBITA /1eSITeIbHOCTH, XapPAKTEePU3YIOLIHUX 3TaNbl (POPMHUPOBAHNUS KOMIIETEHIIUI

[Tpouieaypsl OlIeHHBAaHUS BKJIIOYAIOT B c€0s TEKYLIMII KOHTPOJb U MPOMEKYTOUHYIO aTTECTAIIUIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCA C UCIOJIb30BAaHUEM OLICHOYHBIX CPEJICTB, MPEJ-
CTaBJICHHBIX B II. 2 TaHHOTO MPUJIOKEHUS. Pe3ynbTaThl TEKyIIEro KOHTPOJIS JOBOJSATCS 10 CBEACHHUS CTY-
JICHTOB JI0 IPOMEXYTOUYHOMN aTTeCTaI1H.

IIpome:xyTOUHAS aTTeCTAlMs IPOBOJUTCS B PopMe 3auerTa.

3aueT NPOBOAUTCS IO PACIUCAHUIO IPOMEXKYTOUHOM arTecTanuu. KomuuecTBo BOIpPOCOB B 3a4eT-
HOM 3aJaHuM — 2 (OOUH TEOPETHUYECKH BOMPOC W OAHO MPAKTUKO-OPUEHTHUPOBAHHOE 3a/IaHue).
Pe3ynbTaThl aTTeCTallUM 3aHOCATCS B BEAOMOCTb M 3aYETHYIO KHUXKKY CTyJeHTa. CTyJeHTBbI, HE MPOLIe/-
M€ MPOMEXYTOUHYIO aTTeCTaluio Mo Trpaduky, MOJKHBI JIMKBHAUPOBATH 33JI0OJKEHHOCTh B YCTaHOB-
JIEHHOM HOPSJIKE.



[Ipunoxenue 2

METOANYECKHUE YKA3ZAHUSA 1O OCBOEHHUIO JUCHUIIJIMHBI

Y4eOHBIM MJIAaHOM NPeyCMOTPEHBI JIAOOPATOPHBIE 3aHATHS.

B xome nabopaTopHbIX 3aHATHI YIIIyONSIOTCS M 3aKpEIUIAIOTCS 3HAHUS CTYIEHTOB IO DAy
BOIIPOCOB, Pa3BUBAIOTCS HABBIKU NMPAKTHYECKON PaOOTHI.

[Tpu moAroToBke K 1aOOPATOPHBIM 3aHATUSAM KaXIbli CTYACHT JOJKEH:

— U3YYHUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— IOATOTOBUTH OTBETEI HA BCC BOIIPOCEHI 110 HsyqaeMoﬁ TEME.

B mnpouecce moAaroToBku K JIa0OpaTOPHBIM 3aHSATHSAM CTYAEHTHL MOTYT BOCIIOJIB30BAaThCA
KOHCYJIbTaIUAMU MPCIIOAaBaTCIIA.

Bomnpocsl, He paccMOTpeHHbIE Ha Ja00pAaTOPHBIX 3aHATHUAX, JODKHBI ObITh U3yU€HBI CTYAEHTaAMU
B XOJ/I€ CaMOCTOSTEeNbHOU paboThl. KOHTpoib camMocTosTeNbHOM pabOThl CTYy/IE€HTOB OCYIIECTBISETCS B
XOJ/I€ 3aHATUI METOJIOM TECTa U BBINOJIHEHUS JJAOOPaTOPHBIX 3a/1aHuil. B Xo1e camocTosTeTbHOM paboThI
KX CTYJIEHT 00s3aH MPOYHMTATh OCHOBHYIO M TIO BO3MOKHOCTH JIOMOJIHUTEIBHYIO JUTEPATYPY IO
U3y4aeMOM TEME, BBIJEIUTH HENOHATHBIE TEPMHUHBI, HAMTH UX 3HAYEHUE B DHIMKJIONEIUYECKHUX CJIOBa-
pax.

CTyaeHT J0JKeH TOTOBUTHCS K PEACTOSIIEMY J1ab0paTOPHOMY 3aHSTHIO IO BCEM 0003HAUEHHBIM
B paboueli mporpaMMe AUCHUIIIMHBI BOIPOCAM.

Jl1 MOATOTOBKM K 3aHATHSAM, TEKYLIEMY KOHTPOJIO M IPOMEKYTOYHOW aTTECTALlUU CTYIEHTBI
MOTYT BOCIIOJIB30BAaTbHCA SHGKTpOHHO-6I/I6J’H/IOT€'—IHBIMI/I cuctemMamu. Taxxke 06yqa}0m1/1ecsf MOTYT B3iTb
Ha JIOM HEOOXOMMYIO JIUTEpaTypy Ha aDOHEMEHTE YHHUBEPCUTETCKOM OMOIMOTEKH MM BOCIIOIb30BaThCS
YHUTAJIbHBIMU 3aJIaMHU.
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