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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto OCBOGHUS MAaHHOW IUCIMIUIUHBI SIBIISACTCS IMOJIydeHHE O0a30BBIX,
TEOPETHUECKNX 3HAHUI M HABBIKOB B 00JIACTH BU3YyaJM3AIMH TaHHBIX C IIOMOIIIHIO
O6ubIMOTEK Ha s3bIKE MporpamMmmupoBanus Python.

B pamkax gucnumiuHel y  oOydaromuxcs  GopMupyroTcsi 0a30BbIe
NIPECTABJICHUS ¥ 3HAHKSI O BHJIaX BU3yaIu3aIuu, GopMbl OTOOpaKEeHHUs TaHHBIX U
B3aMMOCBSI3EH, CPEIICTBAX BU3yaU3IIUN Ha SI3bIKE TporpaMmMupoBanus Python.

Ha naGopatopHbix padoTax y o0ydaronuxcst popMUpPYIOTCS HaBBIKH PabOTHI
c oubmmorekamu Pandas, Matplotlib, Seaborn, Plotly.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHUS MO TUCHUILIMHE (MOYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIU) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-3 - CmocobeH cmpoeKkTupoBath, pa3padoTarh, OOYYUTH, OIICHUTH H
pa3BEpHYTh MOJIETM HMCKYCCTBEHHOTO HMHTEIJIEKTa B  COOTBETCTBHHM  C
Metoaoaorueir MLOps.

OO0yueHnue 1o JUCIUIUTHHE (MOTYJIII0) MPEIIOIaraeT, YTo 10 €ro pe3yabTaTaM
oOyyaromuiicst Oyer:

Ymern:

- YCTaHABIUBATh U MOAKIIOYATh OMOTUOTEKH JJI BU3yajdu3alluu JAHHBIX B
sI3bIKE MporpammupoBanus Python;

- HCIOJIb30BaTh WMHCTPYMEHTHI BHU3yajW3allUM JIAHHBIX C I1IE€JIbIO OIICHKH
MOATOTOBJICHHBIX JTAHHBIX JIs1 00yUYEHHUS MOJIeJield HCKYCCTBEHHOTO MHTEJUICKTA;

- HCHOJIb30BaTh PE3yJbTaThl BHU3YyaJM3allMU C 1I€JIbIO OIIEHKH MOejeh
HMCKYCCTBEHHOT'O MHTEJIJICKTA.

3Harth:

- OCHOBHBIC BUIBI (DOPM BU3YaTH3aIINH;

- OCHOBHBIC ITOIXO/IbI K TIOJITOTOBKE TAHHBIX JIJIS1 BU3YaIU3aIlHH;

- TPUHIUIBI  paboThl C OWONIMOTEKAaMW BU3YyaIM3allUd Ha  SI3BIKE
nporpammupoBanus Python.

Baagersn:

- HaBBIKOM pabOTHI C TAaHHBIMU € TIOMOIIBI0 Onbroreku Pandas;

- HaBBIKOM TIIOCTPOCHHS CTATHUYECKOW BH3YaJU3allMM C ITOMOIIBIO
oubmorexu Matplotlib;

- HaBBIKOM MOCTPOCHHUS BU3yaJM3allMU MAPHBIX B3aUMOCBSI3EH C TMOMOIIBIO
oubamoTeku Seaborn;



- HABBIKOM TIOCTPOCHUSI MHTEPAKTUBHON BU3YyaJIM3aIMH TAPHBIX C TIOMOIIIBIO
ouommortexu Plotly.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisA) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 32 32
B ToMm gncne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6peM mucHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENHFHOM pPabOTHI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIIMXCA C
[e1arorndecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TPU IPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiiser 112 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0Oy4e€HHUH, 00bEeM JUCIUIUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME caMOCTOSTENIPHON padOThl 00yJaromuXxcs, a Takke B hopme
KOHTaKTHOU pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMu paboTHUKAMHU | (WJTHN)
JUIaMH, TIPUBJIEKAEMBIMH K peaiM3aIlii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConepxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Busyanuszanus 1aHHBIX.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- OCJIb U 3a1a4n HpeﬂBapHTeJ'II:HOfI BU3Yyalin3alli JaHHBIX;
- COpTUPOBKaA U (l)I/IJ'II)TpaIII/Iﬂ JaHHBbIX

- Y4€T U 3all0JIHEHUE IPOITYCKOB;

- TMIOMCK aHOMAaJIUi U BBISBIICHUE BI)I6pOCOB.

KonunuecTBeHHBIE BU3YATU3aLIUH.

PaccmaTpuBaemble BOIPOCH:

- IEPEBOA TEKCTOBBIX JAHHBIX K KOJHMYECTBEHHOMY OTOOPasKeHHIO;

- CpeICTBa aHAIN3a TCHACHIINI BO BpEMEHH: JIMHEHHBIN U TOYCUHBIH rpaduKu;

- (hopMbI 0TOOpaXkeHHsT BBIOPOCOB: JIMHEHHBIH Ipaduk, TMHEyaTas rHCTOrpaMMa;

- CpCACTBA KOJIMYECTBECHHOI'O CPABHCHUSA: TUCTOIPAMMBI U TUCTOT'PAMMBI C HAKOIIJICHUEM, JIMHEeHJaTas
TUCTOI'paMMa, KpyroBas U TOY€4YHasd AuarpaMmabl.

BHByaJ'II/IBaI_[I/IH pacpeaciCHuA.

PaCCManI/IBaeMHe BOIPOCHI:

- (I)OpMBI 0T06pa)KGHI/IiI pacnpeaciicHrs JaHHbIX: TOYCUHBIC JUAarpaMMbl U TOUCYHBIC JUAT'PAMMBI C
TJIIaAKUMH KPUBBIMU, THCTOTPAMMBI;

- KOM6I/IHI/IpOBaHI/I€ AdarpamMmm i 0T06pa>1<eH1/m OTHOIICHHI B3aHMOCBSI3H.

Busyanusauus nponopuui.

PaccMarpuBaeMble BOIIPOCHL:

- (hopMBI 0TOOpaXKEHHS B3aUMOCBSI3H YacTeH LIeJIOr0: KpyroBasi [uarpaMMa;
- (hopMBI 0TOOpaXKeHHS TPOIOPIIKI: KPYTOBasi U KOJIbIICBAsl THATPAMMEBL.

Busyanuszanus OTHOIIEHUH.

PaCCManI/IBaGMHG BOIIPOCHI:

- (opMBI 0TOOpakeHHSI OTHOIICHIH MEX Ty 3HAUCHUSAMHU: JTMHEHHBIN H TOUYCHYHBINA TPAQUK, ITy3bIPHKOBas
Auarpamma,

- (I)aCGTHLIG CCTKHU.

Anumanus u otoopaxenue 3D-nuarpamm.
PaccmarpuBaemble BOIPOCHL:

- 0TOOpakeHHe CTATUCTHKY 0oJiee YeM M0 ABYM IapaMeTpaM;
- oToOpakeHHe CTATHCTHKH Ha reorpapuyeckux KapTax;

- aHMMalMs U3MEHEHNH BO BPEMEHH.

Coznianue OCMBICIEHHBIX BU3YaIU3alUM.

PaCCManI/IBaeMLIC BOIIPOCHI:

- HOH60p THIIa JUarpaMmbl WJIN rpa(bmca JJI peHICHU A 3a/1a4U OLCHKU,
- CTUJIU3alusd auarpamMm IJist yII060qHTaeMOCTH.

CpenctBa BU3yanu3anuu.

PaccmarpuBaemble BOIPOCHI:

- oubnmoTexa Pandas kak MCTOYHUK JTaHHBIX;

- bubsmoTexa Matplotlib: nuHeitHbIe rpad MKy U TOUEUHbIE AUATPAMMBI, TPEXMEpPHBIE rpapUKH, aHUMALIHS;
- bubsimoTeka Seaborn: BU3yalM3alus MapHBIX B3aHMOCBSI3EH;

- bubsmoteka Plotly: mHTepakTHBHAs BU3yanu3alys U JUHAMHYecKue rpaduku.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlabopaTopHbie pabOThI




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

YcTaHOBKa ¥ HACTPOWKA CpeJibl pa3paboTKy.
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHTBI OCBCIKAIOT HABBIKU HMCIIOJIB30BAHUA CPEAbI
pazpabotku PyCharm jyist Hanucanusi, OTIaJKH U 3aITycKa IIporpaMM Ha si3bike Python

YcraHoBKka u HCToib30BaHKue Oubmoreku Matplotlib

B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHI)IX pa6OT CTYACHTBI 3HAKOMSATCS C yCTaHOBKOﬁ BHCIITHUX ITAKCTOB
IMOCTAaBIIMKOB OTKPBITOBOTO U CBO60,HHO pacnupoCcTpaHIEMOTO0 NCXOJHOTO KOJIa HA JIOKAJIbHYIO MalllUHy U
HACTPOHKY pa3BEepHYTOTO MpHUiIokKeHus. M3ydaror ¢pyHknnonan oudmrnorexn Matplotlib

BI/I3yaJ'II/I3aI_[I/I$I KOJIMYCCTBCHHBIX JAaHHBIX U OTHOIIICHHH.
B pesynbTate BEITOTHEHHS Ta00PAaTOPHBIX PAOOT CTYACHT MOIy4acT HABBIKH OTOOPAKCHHUS TaHHBIX,

MOCTPOCHUSA JIMHEWHBIX U TPEXMCPHBIX Fpa(l)I/IKOB, TOYCYHBIX JUAarpaMm CpcacTBaMu oubIMoTeKn
Matplotlib

YcTaHOBKa U HCIIOIL30BaHHE OMOIHOoTEKH Seaborn

B pesynbraTe BHIMONHEHHS Ja00PATOPHBIX paOOT CTYACHTHI 3HAKOMSITCS C YCTAHOBKOW BHEIIIHUX MMAKETOB
MOCTABIIHUKOB OTKPBLITOBOI'O CBO60,Z[HO pacnopoCcTpaHdaeMOro HCX0AHOro Koa Ha JIOKaJIbHYIO0 MAllIMHY U
HACTPOHKY pa3BEepHYTOTO MpHUIIOKEeHUA. M3ydaroT ¢pyHKInoHan OudarmoTekn Seaborn

Busyanuszauus pacnpeaeneHum.
B pe3ysbTaTe BBIONHEHNUS Tab0PATOPHBIX pabOT CTYAEHT MMOTy9acT HABBIKK OTOOPaKEHHS TaHHBIX U
BU3yalM3alMy MapHbIX B3aUMOCBsI3el cpeacTBamMu OubaroTeku Seaborn.

VYcraHoBka u ucnonb3oBanue 6ubnuorexu Plotly

B pesynbTaTe BEIIOIHEHUS 1aG0PATOPHBIX PAOOT CTYACHTHI 3HAKOMSITCS C YCTAHOBKOJ BHEIITHUX ITAKETOB
HOCTABIIMKOB OTKPHITOBOTO U CBOOOIHO PAacCIpOCTPAHAEMOro HCXOAHOTO KOJa Ha JIOKAIbHYIO MALIUHY U
HACTPOHKY pa3BepHYTOTO MpHUiIokKeHUs. M3ydaror pyHknnonan oudmmotexu Plotly

HHTepakTuBHASA BU3yaIn3anusl.
B pe3ynbTaTe BBIIOIHEHHS Ta00PATOPHBIX PaOOT CTYACHT IOJIyYaeT HaBBIKH OTOOPaKeHHUS
WHTEPaKTHBHBIX JaHHBIX, JHHAMHYECKUX TpauKoB cpencTeaMu oudmmotexu Plotly

BI/I3yaJ'II/I3aI_[I/I5{ TeppHTOpHaHBHOﬁ CTaTUCTHUKH.
B pesynbrare BeIMOIHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOMyYaeT HaBBIKH OTOOpaKEHUS

MHTEPAKTHBHBIX JIAHHBIX, PACIIPEACICHHBIX 110 reorpaduueckuM KOOpANHATaM CPEICTBAMU OHOINOTEKH
Plotly

4.3. CamocrosiTenpHas padoTa 00y4Jarommuxcs.

/o

Bun camocrosTensHoi# paboTh

HSyLIeHI/IC pCKOMeHHOBaHHOﬁ JIUTCPATYPBHI.

[ToaroToBka K J1a0OpaTOpPHBIM pabOTaM.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

E-N IOl I G R )

IIoarororka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJIb30BATh IMPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne
n/n

bubnmorpaduueckoe onucanue Mecro nocryna
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6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BATHCS MPH
OCBOCHMH JTUCUHUILIUHBI (MOTYJIS).

DOnexkTpoHHO-0MOIMOoTeYHass cucteMa HayyHo-TexHUYeckod OuOIMOTEeKH
PYT(MUUT) (http://library.miit.ru/)

DNeKTPOHHO-OMOIMOTeYHAs cucrema U3/1aTeIhCTBA «JIaHbY
(http://e.lanbook.com/)

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

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCII€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOIMMOT0 /11 OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

[TpuknagHoe mporpaMMHOE oOecrieyeHre

Bbpaysep Microsoft Internet Explorer nnu ero ananoru

[Taket oducubix mporpamm Microsoft Office unu ero ananoru
Cpena pazpabdotku PyCharm Community Edition

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTMHE (MOIYIIIO).

VYyeOHbIC ayIUTOpPUM ISl TPOBEACHUS YYCOHBIX 3aHATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON M HaOOpamMu JIEMOHCTPAIMOHHOTO 000PY10BaHMSI.

Jnd npakTUYeCKuX 3aHATHH — HAJIMYME TEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opMa NpoMEKYyTOUHOU aTTECTAIUU:



3adeT BO 2 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHBIE MaTEepPUANTBI, TPUMEHSEMBIE TIPU TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktomM PYT (MUUT).
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