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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llenpt0o OCBOEHUSA MaHHOW JUCUUIUIMHBI SIBJISETCS MOJNy4YeHUE O0a30BBIX,
TEOPETUYECKUX 3HAHUI 1 HABBIKOB B 00JIACTH BU3YaJIU3alUU JAHHBIX C TOMOIIBIO
OuOIMOTEK Ha sA3bIKE MporpamMupoBanus Python.

3agauu JUCLUIIINHBL

- (opmupoBanue y oOydaronmxcsi 0a30BbIX MNPEACTABICHUNA W 3HAHUU O
BHJIaX BH3yaJIn3aluu, GopM OTOOpakKCHHS JaHHBIX W B3aWMOCBS3CH, CpeACTBaX
BHU3YAJIM3IMH HA S3bIKE TporpaMmMupoBanus Python;

- hopMHUpoOBaHUE y 00YUaIOIIMXCsI HABBIKOB pabO0ThI ¢ OnbanoTekamu Pandas,
Matplotlib, Seaborn, Plotly.

2. [Inanupyemblie pe3ybTaThl 00y4YeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHS 0Opa30oBaTEIbHOU
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUeHuUs 10 AUCHUIUIMHE (MOAYJIIO):

IIK-3 - CnocobeH crnpoeKTHpoBaTh, pa3padoTaTth, OOy4YUTh, OICHHUTH U
pa3BepHYTh MOJEIM HCKYCCTBEHHOIO HWHTEJUIEKTa B  COOTBETCTBUU C
Metononoruein MLOps.

OO0yueHnue 1Mo JUCIUIUIMHE (MOJIYIIIO0 ) IPEAINoIaraet, 4YTo 1Mo ero pe3yibrataM
oOyuarotuiicst 0yier:

Ymerh:

- YCTaHABJIWBATh U MOJAKIIOYATh OMOIMOTEKH JJIsi BU3yalu3alluu JaHHBIX B
s3bIKe porpammupoBanus Python;

- HWCIIOJB30BaTh MHCTPYMEHTHI BHU3yaJU3allMU JIaHHBIX C LEJIbI OILICHKHU
MOATOTOBJICHHBIX JAHHBIX JIJI1 00YUEHUsI MOJIeJIe HCKYCCTBEHHOTO MHTEIIJICKTA,

- HCMOJIb30BaTh PE3yJbTaThl BHU3yaJM3allUM C IO OIICHKH MOJeNeH
HMCKYCCTBEHHOT'O MHTEJIJICKTA.

3HaTh:

- OCHOBHBIE BUIbI (POPM BU3yaU3aIUU;

- OCHOBHBI€ MMOJIX0/IbI K IMOJTOTOBKE JAHHBIX JJI BU3YyalU3alluu;

- MOpUHIUIBI  paboThl ¢ OWOIMOTEKaAMU BH3yalM3allMd Ha  SI3BIKE
nporpamMmmupoBanus Python.

Baaners:

- HaBBIKOM pabOTHI C IaHHBIMU C TIOMOIIbI0 OnbmmoTeku Pandas;

- HaBBIKOM TIOCTPOCHHUS CTAaTHYECKON BU3yalIM3alldd C TIOMOIIBIO
oubmuotrexu Matplotlib;



- HaBBIKOM TIOCTPOCHUS BU3yaJIM3AIlMN TAPHBIX B3aMMOCBS3EH C TIOMOIIBIO
oubanorexku Seaborn;

- HaBBIKOM TIOCTPOCHHS MHTEPAKTUBHON BU3yaJIM3aIMH TTAPHBIX C TIOMOIIBIO
oubmmorexu Plotly.

3. O0beM TUCTUIUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TPyIHOEMKOCTh AUCIUIUIMHBI (MOIyJs) coctaBiser 4 3.e. (144
aKaJeMHUYeCcKUX yaca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyyaronuxcst €  MEJarorM4yecKUMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ne2

KonrakTHas pabora rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETO): 32 32
B ToMm uncie:

3aHATUSA JIEKIIUOHHOTO THUIA 16 16
3aHsATHSI CEMUHAPCKOTO THITA 16 16

3.3. O0beM auCHUIUIMHBL (MOIyJsg) B (opmMe caMOCTOSTENbHONW padoThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCcs ¢
NeAarorndyecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeNbHOM MpOrpaMMbl HA HWHBIX  YCIOBHUSX, TMPH IPOBEICHHUH
MPOMEKYTOUHOM aTrTecTanuu coctapisieT 112 akagemuueckux yaca (0OB).

3.4. Ilpu oOy4eHnH 10 HHAUBUIYATbHOMY YIYCOHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Y€HHH, 00BEM JIUCIUIUIMHBI (MOJYJIs1) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM PabOThl 00ydaloImUXCsl ¢ MeAarorudeckKuMu paboTHUKaMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MTPOTrPaMMBbl HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Buzyanuzanusi 1aHHBIX.

PaccmarpuBaembie BONPOCHL:

- IeJIb U 3aa4u HpeZ[BapHTeHBHOﬁ BU3YyaJIn3allu JaHHBIX,
- COpTHUPOBKA U (bPIHBTpaHI/IH JaHHBIX

- Y4E€T U 3alI0JIHCHUE TPOITYCKOB;

- IOMCK aHOMAJTUH U BBISIBIIEHUE BHIOPOCOB.

KommuecTBeHHBIC BU3yaJIn3aluu.

PaccmaTpuBaemble BOIIPOCHI:

- IEPEBOJ TEKCTOBBIX JAHHBIX K KOJMYECTBEHHOMY OTOOPa)KeHHUIO;

- Cpe/CTBa aHAIM3a TEHACHINI BO BpEMEHH: JIMHEHHBIN 1 TOYeYHbIH rpaduky;

- (hopMbI 0TOOpAKEHHS BBIOPOCOB: JINHEHHBIN rpaduK, THHEUaTas THCTOrpaMMa;

- CpeACTBa KOJMYECTBEHHOTO CPAaBHEHHS: THCTOTPaMMBbI U THCTOTPAMMBI ¢ HAKOTUIEHHEM, JTHHeHdYaTas
THCTOrpaMMa, KpyroBasi ¥ TOUE€HHas! JrarpaMMBl.

Busyanusauus pacupeneieHusl.

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- (bOpMBI OT06pa)KeHI/I$[ pacnopeaciaCcHus JaHHBIX:! TOYCUYHBIC JUarpaMMbl U TOUCUYHBIC JUAarpaMMBbI C
TJIaIKUMU KPUBBIMH, TUCTOTPAMMBI;

- KOMOMHUPOBaHHUE AUATPaMM UII 0TOOPaKEHHUS OTHOIICHUI B3aUMOCBSI3H.

Busyanuzanust nponopuuid.

PaCCManI/IBaeMI)Ie BOIPOCHI:

- (hopMBbI 0TOOpaKeHHS B3aMMOCBSI3H YacTeH 1EI0ro: Kpyroeasl quarpaMmma;
- (bOpMI:I 0T06pa)K€HI/IfI HpOHOpHHﬁZ KpyroBas v KOJIbLICBAsA AuarpaMMmabl.

Busyanusanus OTHOLICHHIA.

PaccmaTpuBaemble BOTIPOCHI:

- (hopMBI OTOOpaKEHSI OTHOMICHIH MEXy 3HAUCHUSIMI: JTMHEHHBIN U TOYSUHBIN TPa(uK, My3pIPbKOBas
Jarpamma;

- (haceTHBIE CETKH.

Annmarus u otoopakenne 3D-auarpamMm.
PaCCManI/IBaeMLIe BOINPOCHI:

- oToOpakeHHe CTATHCTHKU 00Jiee YeM I0 ABYM MapaMmeTpam;
- oTOOpakeHHe CTATHCTHKY Ha Teorpapuyeckux Kaprax;

- AHUMaIus I/ISMCHCHI/Iﬁ BO BpeMeHI/I.

Co3znanne OCMBICTIEHHBIX BU3yalln3alui.

PaccmaTprBaeMble BOTIPOCHI:

- HOH60p TUIIa AUarpaMMbl I I‘pa(bI/IKa JJId pCIICHUA 3a/1a4U OLCHKU,
- CTUJIM3alus AdarpamMm JJist yﬂO60‘lI/ITaCMOCTI/I.

CpCI[CTBa BU3YyaJIM3allHuH.

PaccmatprBaeMbie BOTPOCH:

- oubamoreka Pandas kak MCTOYHUK JJAHHEIX;

- bubaroTeka Matplotlib: nuHeitHbIe rpad)MKK ¥ TOYCUHBIC AUATPAMMBI, TPEXMEPHbIC rpaduKy, aHUMAIIHS,
- bubnmoTeka Seaborn: BU3yanu3anus MapHBIX B3aHMOCBSI3Ei;

- bubnmoteka Plotly: mHTepakTHBHAS BU3yaIH3anus U THHAMAYCCKIE TPAPUKH.

4.2. 3a"sATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

1 |YcraHoBka u HacCTpoiKa cpeibl pa3padOTKH.

B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHTHI OCBEKAIOT HABBIKU HCITOIB30BAHUS CPEIbI
paspadotkn PyCharm jurs HanicaHus, OT/IaIKU | 3aIyCKa IporpamMM Ha si3bike Python

2 |YcraHOBKa U Ucnosib3oBaHue 6nbanotexu Matplotlib

B pe3ysbTarte BBIIOIHEHHUS JJa0OPATOPHBIX PA0OT CTYACHTHI 3HAKOMSTCS ¢ YCTAaHOBKOM BHEIITHHUX MTAKETOB

MOCTAaBUIMKOB OTKPBHITOBOI'O M CBOOO/IHO PACIIPOCTPAHAEMOr0 UCXOAHOTO KOJia Ha JIOKAIBHYIO MallluHy U
HACTPOWKY pa3BEepHYTOTo NmpuinokeHus. M3yqaroT pyHxmonan 6ubmuorexkn Matplotlib

3 |Busyanmsanus KOJMYEeCTBEHHBIX JAHHBIX U OTHOIICHHUU.

B pesynbrarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOy4YaeT HAaBBIKA OTOOPaXCHUS JaHHBIX,
MOCTPOCHUA JIUHEWHBIX U TPEXMCPHBIX l"pa(l)I/IKOB, TOYCHYHBIX JUArpaMm CpecaACTBaMn ONOIIMOTEKHA
Matplotlib

4 |YcTaHoBKa U UCIIOJIb30BaHKe OnOInoTeku Seaborn

B pe3ysbTarte BBIIOIHEHUS JJa0OPATOPHBIX PA0OT CTYACHTHI 3HAKOMSTCS ¢ YCTAaHOBKOM BHEIITHHUX MMAKETOB

MOCTABUIMKOB OTKPBHITOBOI'O M CBOOO/IHO PACIIPOCTPAHAEMOr0 UCXOAHOTO KOJIa Ha JOKAIBHYIO MallluHy U
HACTPOWKY pa3BEepHYTOTO MpiiiokeHus. M3yqaroT pyHkmonan oubmuorexu Seaborn

5 |Busyanuzamus pacupeneneHui.

B PE3yIbTATE BBIITOJITHCHU S Ha60paTOpHBIX pa60T CTYACHT NOJIYy4a€T HAaBbIKN OTO6pa)KeHI/I$I JaHHBbIX U
BU3YyaAJIN3allH TAPHBIX B3aHMOCBSI3EH cpeacrBaMu 6ubnrorexku Seaborn.

6 |YcraHoBka u ucnosib3oBanue 6ubianorexu Plotly

B PE3YIbTATE BBINTOJTHCHU ﬂa60paTOpHLIX pa60T CTYACHTBI 3HAKOMSATCA C yCTaHOBKOﬁ BHCIHIHHUX ITAKCTOB

MMOCTABIIIMKOB OTKPBITOBOTO U CBOOOHO PACIPOCTPAHIEMOr0 HCXOTHOTO KO/Ia Ha JIOKAIbHYIO MAIIMHY U
HACTPOWKY pa3BEPHYTOro npuiiokeHus. M3ydarot Gpyukiponan oubimorexu Plotly

7 |VHTepakTHBHAs BU3yaJlU3allMsl.

B pesynbTaTe BBITOMHEHHS Ta00paTOPHBIX PAOOT CTYACHT MOTy4YaeT HaBbIKH OTOOPasKeHUS
WHTEPaKTUBHBIX JaHHBIX, TMHAMUUYECKHUX IpaduKoB cpencTBamu Oudanorexu Plotly

8 |Busyanmzamus TeppUTOPHAIBHONW CTATUCTUKH.

B pesynbrate BhIOIHEHHS 1a00PATOPHBIX PA0OT CTYIEHT IOJIyYaeT HaBBIKA OTOOPaXKeHUS

HWHTCPAKTUBHBIX JaHHBIX, PACIPCACIICHHBIX 11O T'e€or pa(i)I/I‘IeCKI/IM KoopauHaTaM CpeACTBaAMU OubIMOTEKH
Plotly

4.3. CamocrosiTenbHas padoTa 00y4daroImnXcs.

Ne .
Bun camocrosTenbHO# paboThI
n/m
1 |M3yuyeHue peKOMEHI0BaHHOW JIUTEPATYPHI.
2 |[ToaroroBka k 1abOpaTOPHBIM pabOTaM.
3 | [loarotoBka Kk MPOMEKYTOYHOW aTTECTAIIUH.
4 | IloarotoBka K TEKyLIEMY KOHTPOJIIO.

5. Ilepedenbp wu3AaHU, KOTOpPbIE PEKOMEHIYETCS HCIOIb30BaTh IPHU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).
No

/o

bubnunorpaduueckoe onucanue Mecro nocryna




1 | Makkunnu, Y. Python u ananus nanueix / Y. https://e.lanbook.com/book/131721
MaKKHMHHHY ; IEPEBOJ] ¢ aHITIHHCKOro A. A. (mara obpauienus: 11.04.2025)
CrnuHKHHA. — 2-0€ U3I., HCIIP. U J0I. — MOCKBA :
JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcT : 3NMeKTPOHHBIH

2 | I'pyszaes, A. B. Uzyuaem Pandas / A. B. I'py3znes, M. | https://e.lanbook.com/book/131693
Xeiiar ; mepesos ¢ anrmiickoro A. B. I'pysnesa. — | (1ara obpamenus: 11.04.2025)
2-oe u3., uctp. u gon. — Mocksa : JIMK Ilpecc,
2019. — 700 c. — ISBN 978-5-97060-670-4. —
Tekcr : 2neKTpOHHBIN

3 | An, O. C. IlporpammupoBaHue KOMIBIOTEPHOTO https://e.lanbook.com/book/93569
3penus Ha s3bike Python /. C. Su ; nepeBox ¢ (nara obpawenus: 11.04.2025)
anriuiickoro A. A. CnunkuH. — Mocksa : JIMK
IIpecc, 2016. — 312 c. — ISBN 978-5-97060-200-3.
— Texcr : 251eKTpOHHBIN

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BaThCs MPHU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

OnexTpoHHO-0MbMuoTeyHass cuctema HaydHO-TeXHHUYECKOW OUOIMOTEKH
PYT(MUUT) (http://library.miit.ru/)

DIIEKTPOHHO-OUOIMOTEUHAS cucrema U3/1aTelIbCTBA «JIaHb»
(http://e.lanbook.com/)

DNeKTpoHHO-0ubInoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

7. llepeueHb  JNHIICH3UOHHOTO U  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
MpPOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

[TpuxitagHOE MPOrpaMMHOE OOECTICUeHUE

Bbpaysep Microsoft Internet Explorer nnu ero ananoru

[Taket oducubix mporpamm Microsoft Office unm ero ananoru
Cpena pazpabotku PyCharm Community Edition

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOU IS
OCYIIECTBICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTLTNHE (MOIYIIIO).

VY4eOHble ayUTOpUU ISl MPOBENEHUS Y4YEOHBIX 3aHATUH, OCHAILlEHHBIC
KOMIBIOTEPHON TEXHUKON 1 HaOOpaMu IEMOHCTPAIIMOHHOTO 000PYyI0BaHUSI.

Jnsa nmabopaTopHbIX pabOT — HaJWM4dWe TMEPCOHAIBHBIX KOMIBIOTEPOB
BBIYMCIIUTEIBHOTO KJlacca.



9. ®opmMa MPOMEKyTOUHON aTTECTAINH:

3a4eT BO 2 ceMecTpe.

10. OnieHoYHbIC MaTEpHUAIbI.

OreHOYHBIE MaTepHUabl, TPUMEHSIEMBIE TTPU MTPOBEIACHUH TIPOMEKYTOUHOM
aTTeCTAaIlM, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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