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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto OcBOeHUS MAaHHOW IUCHMILIUHBI SBISETCS TMOJydeHHE Oa30BBIX,
TEOPETUYECKHUX 3HAHUH M HaBBIKOB B 00JIaCTH BU3yalU3alliH JTaHHBIX C TIOMOIIBIO
OMOJIMOTEK Ha s3bIKE TTporpaMMupoBaHus Python.

3ama4yu TUCITUTUINHBL:

- (opmupoBanue y oOydaromuxcs 0a30BBIX MPEACTABICHUN W 3HAHWN O
BUJAX BU3yanu3aluu, GopM OTOOpaKEeHHUs JaHHBIX U B3aUMOCBSI3EH, CpelCTBax
BU3YQJIM3IINU Ha 3bIKE TporpaMmupoBanust Python;

- opMupOBaHUE Y 00yUarOIIMXCSl HABBIKOB paboThl ¢ bubinorekamu Pandas,
Matplotlib, Seaborn, Plotly.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMupyemMbIX pe3yJIbTaTOB OCBOEHHUS  00pa3oBaTENbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

IIK-3 - CnocobeH mpoeKTHupoBaTh, pa3padaThiBaTh, 00y4aTh, OLICHUBATh U
pa3BopayMBaTh MOJICITN MCKYCCTBEHHOTO MHTEIUIEKTa B COOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps METOA0JIOTUAMU.

OOyueHue 1Mo JUCIUILTHHE (MOJTYJIIO ) TIPEJIIToIaraeT, 4YTo 1o ero pe3yJIbTraTaM
oOyuJarommiicst Oyier:

YMmern:

- YCTaHaBJIMBATh U IIOAKIIOYATb 6I/I6HI/IOTCKI/I HJI1 BU3yaJlIn3allii JAaHHBIX B
A3bIKe TporpammupoBanus Python;

- HCIIOJIB30BaTh I/IHCTPYMCHTBI BI/I3yaJ'II/I3aHI/II/I JAHHBIX C MOCJIBKO ONICHKU
IIOATOTOBJICHHBIX JAHHBIX AJIA O6y‘l€HI/I$I MOI[GHCf/'I I/ICKyCCTBCHHOFO HHTCIIJICKTA,

- UCIOJB30BaTh PE3YyJbTAaThl BU3YAJIM3AlMU C LEIbIO OIEHKH MoJeen
HNCKYCCTBCHHOI'O MHTCJIJICKTA.

3HaTh:

- OCHOBHBIE BUBI (HOPM BU3YATU3aAIINN;

- OCHOBHBI€ IMOJIX0/IbI K IMOJITOTOBKE JAHHBIX JJISI BU3YaJIU3allUu;

-  NOpUHIUIBI  pabOThl C OWOJMOTEKaAaMU BU3yaju3allid Ha  S3BIKE
nporpammupoBanus Python.

Baangern:

- HaBBIKOM padOTHI C TAaHHBIMU € TIOMOIIBI0 OnbroTeku Pandas;

- HaBBIKOM TIOCTPOCHHUS CTATUYECKOW BHU3YyalW3allMHd C TTOMOIIBIO
oubmuotexn Matplotlib;



- HaBBIKOM ITOCTPOCHHUS BH3yaJM3allMU MApHBIX B3aUMOCBS3EH C IOMOIIBIO
oubamoreku Seaborn;

- HaBBIKOM TTOCTPOCHHUS MHTEPAKTUBHOW BH3YaJIU3aIlUHU TTAPHBIX C TTOMOIIBIO
oubmuotexu Plotly.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TPyIOEMKOCTh AUCHUIUIMHBI (MOIyJist) coctaBisieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaju3alii 00pa30BaTEIbHON MPOrpaMMbl HA UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHITHI:

KommaecTBo yacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 32 32
B ToM uncre:

3aHATHUS JEKIIHOHHOTO THUIIA 16 16
3aHATHS CEMHUHAPCKOTO THIIA 16 16

3.3. O6beM auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOydYaromuxcs C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TIPU  MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapiseT 112 akagemuyeckux vaca (0B).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHOU padOThl 00yYaroIuXcs, a Takxke B (hopme
KOHTaKTHOM PabOThl OOYYaIOIIUXCSl C MEAArormuecKuMu paOOTHUKAMU U (WJTHN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

Busyanmszanuus 1aHHBIX.

PaccmarpuBaembie BOIIPOCHL:

- ICJIb U 3a]a4n npez[BapHTeanoﬁ BU3YyaJin3allu JaHHBIX;
- COPTHPOBKA U (pUIIBbTPALMS TaHHBIX;

- YUYCT U 3alIOJIHECHUE POITYCKOB;

- IOMCK aHOMAaJIUil 1 BBISBIICHUE BLIGpOCOB.

KonunuecTBeHHBIE BU3YAIIU3ALIUH.

PaccmaTpuBaemble BOTIPOCHI:

- IEPEBOJ TEKCTOBBIX JAHHBIX K KOJMYECTBEHHOMY OTOOpasKCHHIO;

- CpelcTBa aHANIN3a TEHICHINH BO BPEMEHH: JTMHEHHBIN 1 TOYSUHBIH rpaduKkm;

- (hopmbI 0TOOpaXkeHHsT BBIOPOCOB: JIMHEHHBIH Ipaduk, THMHEUaTas rHCTOrpaMMa;

- CpelCTBa KOIMYECTBEHHOT'O CPAaBHEHHUS: THCTOrPaMMBbI ¥ THCTOTPaMMBbI C HAaKOIJICHUEM, JINHeHJaTas
THCTOTpaMMa, Kpyrosas U TOUEYHasi IUarpaMMBl.

BI/ISyaJ'H/BaI_II/ISI pacupeaciCHuA.

PaCCManI/IBaeMHe BOIPOCHI:

- (1)OpMI>I 0T06pa)KeHI/IiI pacnpeaciicHrs JaHHbBIX: TOYCUHBIC JUAarpaMMbl U TOYCYHbBIC 1UATrPAMMBI C
TJIIAaAKUMH KPUBBIMU, THCTOIPAMMBI;

- KOM6I/IHI/IpOBaHI/Ie AdarpamMmm JJig 0T06pa>1<eH1/m OTHOIICHHI B3aHMOCBSI3H.

Buzyanuzauus nponopuui.

PaccmaTrpuBaeMble BOIIPOCHI:

- (hopMbI 0TOOpaXKEeHHsT B3aUMOCBSI3H YacTel LIeJIOro: Kpyropasi JuarpaMMa;
- opMBI 0TOOpaXKEHHS TPOIOPIIUI: KPYTOBasi U KOJIBICBAs THATPAMMBL.

Busyanu3zanus oTHOIIEHUH.

PaCCManI/IBaeMHe BOIPOCHI:

- popMBI 0TOOpaKEHISI OTHOIICHIH MEXy 3HAUCHUSIMHU: JTMHEHHBIN 1 TOUCUHBIH rpad UK, My3sIphKOBAas
Auarpammas

- (baCCTHLIe CCTKHU.

Anumanus u otoopaxenue 3D-nuarpamm.
PaccmarpuBaembie BOIPOCHL:

- 0TOOpa)keHHe CTATHCTHKH 00Jiee YeM I10 JIByM MapameTpam;
- 0TOOpa)keHHe CTATHCTHKH Ha reorpapMyeckux KapTax;

- aHMMal¥s I3MEHEHNH BO BPEMEHH.

Co3aHne OCMBICIIEHHBIX BU3YyalH3aluil.

PaCCManI/IBaCMBIe BOIPOCHI:

- HOZ[60p THIIa JUarpaMmbl U rpa(bm(a JJI pCHICHU A 3a/1a4U OLCHKU,
- CTUJIU3alus auarpamMmm IJist y}lO60‘II/ITaeMOCTH.

CpeI[CTBa BU3YyaJIM3alnH.

PaccmarpuBaembie BOIIPOCHL:

- oubnmoTexa Pandas kak HCTOYHHUK JAHHBIX;

- bubsmorexa Matplotlib: nuHeitHbIe rpadMKy U TOYEUHBIE AUATPAMMBI, TPEXMEpPHBIE IpaUKH, aHUMALIHS;
- bubsimoTeka Seaborn: BU3yalM3aius MapHBIX B3aHMOCBSI3EH;

- bubsmoteka Plotly: uHTepakTHBHAs BU3yanu3alys U JUHAMHYECKUe rpaduky.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGopatopHbie paOOThI




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

YcTaHOBKa ¥ HACTPOWKA CpeJibl pa3paboTKU.
B PE3yJIbTATC BBINIOJTHCHUA J'Ia60paTOpHLIX pa60T CTYACHTBI OCBCKAIOT HABBIKW MCIIOJIb30BaHUA CPCbI
pazpabdotku PyCharm jyist HanucaHus1, OTIaJKH U 3aITycKa IporpaMM Ha si3bike Python

YcraHoBKka v HCTIONb30BaHKe Oubmoreku Matplotlib

B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHLIX pa60T CTYACHTBI 3BHAKOMSTCS C YCTaHOBKOﬁ BHCHIHHUX ITAKCTOB
ITOCTAaBIIMKOB OTKPBITOBOTO 1 CBO6OZ[HO pacrpocTpaHIEMOTO NCXOJHOTO KOJIa Ha JIOKAJIBHYIO MalllUHy U
HACTPOHKY pa3BEepHYTOTO MpHUiIoXKeHus. M3ydaroT ¢pyHknnonan 6udmarnotexn Matplotlib

BI/I3yaJII/I3aI_II/I$I KOJIMYCCTBCHHBIX JAHHBIX U OTHOIIICHHH.
B pesynbTaTe BBINOTHEHHS Ta00PAaTOPHBIX PA0OOT CTYIEHT IOJTyJaecT HABBIKH OTOOPaXECHUS JaHHBIX,

MOCTPOCHUSA JIMHEWHBIX U TPEXMCPHBIX Fpa(l)I/IKOB, TOYCUYHBIX JUarpaMm CpeacTBaMu OUOIHOTEKH
Matplotlib

VYcTaHOBKA U UCHOJIb30BaHKE OMOIMOTEKH Seaborn

B pesynbraTe BHITONTHEHUS Ja00PATOPHBIX PaOOT CTYICHTHI 3HAKOMSTCS C YCTAHOBKOW BHEIIHUX TAKETOB
MOCTABIIHUKOB OTKPBLITOBOI'O N CBO60,Z[HO pacnopoCcTpaHdaeMoOro HCX0AHOT0 KOJAa Ha JIOKAJIbHYIO MAallIMHY U
HACTPOHKY pa3BEepHYTOTO MpHUIIOKeHUA. M3ydaroT ¢pyHKunoHan 6ubiaroTeku Seaborn

Busyanu3zanuus pacnpeneneHum.
B pe3ysbTaTe BBIIONHEHNUS Tab0PAaTOPHBIX PabOT CTYICHT MOTyYaceT HABBIKK OTOOPaKEHHS TaHHBIX U
BU3yaJM3alMy MapHBIX B3aUMOCBsI3el cpeacTBaMu OubaroTeku Seaborn.

VYcraHoBka u ucnonb3oBanue o6ubnuoreku Plotly

B pe3synbTaTe BEIIOIHEHUS J1a0OPATOPHBIX PabOT CTYAEHTHI 3HAKOMSTCS C YCTAHOBKOM BHELIHHX ITAKETOB
HOCTABIIMKOB OTKPHITOBOTO U CBOOOIHO PAaCIPOCTPAHAEMOr0 HCXOAHOTO KOJIa Ha JIOKAIBHYO MAIHUHY U
HACTPOHKY pa3BepHYTOTO MpuiioxkeHus. M3ydaroT ¢pyHkunonan 6ubiamorexu Plotly

HHTepakTuBHASA BU3yaIH3aLysl.
B pesynbpTaTe BBIIOIHEHHS Ta00PATOPHBIX PAOOT CTYACHT MMOTyYaeT HABBIKU OTOOPasKeHUS
WHTEPAaKTHBHBIX JaHHBIX, JHHAMHYECKUX TpauKoB cpeactBaMu oubdbmmorexku Plotly

Busyanusauus TeppUTOpUaIbHON CTaTUCTUKHU.
B pesynbrare BeIMOTHEHHUS Ta00PATOPHBIX pabOT CTYACHT MOMydaeT HaBBIKH OTOOPaKEHUS

MHTEPAKTHBHBIX JIAHHBIX, PACIIPEAEICHHBIX 110 reorpaduueckuM KOOpANHATAM CPEICTBAMHU OHOINOTEKH
Plotly

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCs.

/o

Bun camocrosTensHoi paboTh

I/I3yquI/Ie pCKOMeHHOBaHHOﬁ JINTCPATYPhI.

[ToaroroBka k 1abopatopHbIM paboTam.

[ToaroroBka k IpOMEKYyTOYHOMN aTTECTALIMH.

B W N

IIoarororka k TCKYILIEMY KOHTPOJIIO.

5. Ilepeyenr wu3naHui, KOTOpPHIE PEKOMEHIYETCSl MCHOJIb30BATh MPHU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

No
n/

bubnuorpaduueckoe onucanue Mecro nocryna
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aarimuiickoro A. A. Caunkud. — Mocksa : JIMK
IMpecc, 2016. — 312 ¢. — ISBN 978-5-97060-200-3.
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6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS IPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).

DOnexkTpoHHO-0MOIMOoTeYHass cucteMa HaydyHo-TexHHUYecKodW OuOIHOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

DneKTPOHHO-OMOIMOTEeYHAs cucrema U3JIaTeIhCTBA «Jlanb»
(http://e.lanbook.com/)

DIeKTpOHHO-0uOInoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepeueHb  JNHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHus, B TOM YHCJIE OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

[TpuknagHOE MporpaMMHOE OOeCIIeYeHUE

Bbpayzep Microsoft Internet Explorer unu ero anaioru

[TakeT oucubix mporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition

8. OmmcaHne MarepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTHHE (MOIYJIIO).

VYyebHbIe aymUTOpUH ISl TPOBEACHUS YUEOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HabOpamMu JIEMOHCTPAIMOHHOTO 000PY/T0BaHMSI.

st mabopaTopHbIX pabOT — HaJM4YMe TEPCOHATBHBIX KOMIBIOTEPOB
BBIUHMCIIMTEIBHOTO KJlacca.



9. ®opma MpOMEKYTOUHON aTTEeCTALNH:

3adeT BO 2 ceMecTpe.

10. OueHoUHBIE MaTEpHUATIBI.

OreHOYHBIE MaTEepPUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUH TTPOMEKYTOUHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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