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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Lensimu ocBoeHus (HaKyJIbTATUBHOM Y4YEOHON NUCHUIUIMHBI SBIISIOTCS
dbopmupoBaHrue y oOydaromuxcs NpodecCHOHATbHBIX 3HAHWW M HABBHIKOB B
obJiacTu ucnoib3oBaHus 6ubaroTek Python a1t aHanu3a qaHHBIX.

3amavyaMu JUCIUTUTHHBI SBSUTIOTCS:

- OcBOEHHE OCHOBHBIX KOHIIEMIIMI M METOJOB aHaIN3a JAHHBIX, BKIKOYAs
00palboTKy, BU3YaJH3aIUIO U MOJCIUPOBAHHUE JAHHBIX.

- Pa3BuTHe HaBBIKOB paboOThHI ¢ MOMyJIspHbIMH OubOIHoTekamu Python s
aHanM3a JaHHBIX, TAKUMU kKak Pandas, NumPy, Matplotlib, Seaborn, Scikit-learn u
TpyTHE.

- O0yyeHre NPUMEHEHHUI0 METOJO0B MAIIMHHOTO OOYYEeHMs AJIs pELICHUS
3a/1a4 KJacCu(UKAIUMU, pETPECCUH U KJIaCTepU3aIlii JaHHbBIX.

- IIpuoGperenue ombiTa padOTHl C OONBIIMMU AAHHBIMH M ONTUMH3ALMHU
BBIYMCIIUTENbHBIX MPOIIECCOB.

- OcBO€HHE OCHOB MOCTPOEHUS MHTEPAKTUBHBIX OTYETOB U JAIOOPIOB IS
MIPEICTABICHUS PE3YyIbTATOB aHAIN3A.

- Pa3BuTHe yMEHMI UWHTEpPHpETAlUH MOJYYEHHBIX pE3yJIbTaTOB U
dbopMHUpOBaHU PEKOMEHAIIMN HA OCHOBE JJAHHBIX.

- V3ydeHne npuHIUIIOB padOThl C BHEITHUMHU MCTOYHMKAMU JaHHBIX (API,
0a3bl IaHHBIX) U UX UHTETpaIUs B aHAJTUTHUYECKUE TIPOLIECCHI.

2. IlnmanupyeMsble pe3ynbTaThl 00y4YeHHs 110 AUCHUIUTHHE (MOIYJIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

OIIK-8 - CnocobeH pa3pabaTbiBaTh aTOPUTMBI M ITPOTPAMMBI, TPUTOIHBIE
IS IPAKTUIECKOTO TPUMEHEHUS;

IMK-2 - CnocobeH oCyIecTBISATh KOHIENTyalbHOE, (DYHKIIMOHAIBHOE U
JIOTUYECKOE NPOEKTUPOBAHHWE CHUCTEM CpEIHEro MW KpyMHOro macmraba u
CJIOKHOCTH .

OOGy4eHwue 1o JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOyyaroruiicst Oyier:

3HaTh:

- pa3auYHbIE METOABI UTCHHs, OOpadOTKM M aHanmu3a JaHHBIX C
ucrnonb3oBanueM Python, Bkmrowas ¢umsTpariio, COpTUPOBKY, TPYNITUPOBKY H
arperamuyio JaHHBIX



- OCHOBHbIE NPUHIMIBI ONOIHOTEK AJi1 pabOTHI C JaHHBIMU, OCHOBAaHHBIMU
Ha Python, u ymeTs BBIOUpATh MOAXOIAIINI HHCTPYMEHT /7151 KOHKPETHOM 3a1a4u

YMmers:

- MOPOBOJIUTh BU3YAJIbHBIM AaHAIN3 JAHHBIX C TIOMOINBIO MOCTPOCHUS
rpadKOB W JuarpaMM, 4YTO TMO3BOJMT JIy4llle TIOHATh CTPYKTYpy |
3aKOHOMEPHOCTH JaHHBIX

- pa3pabaThIBaTh U MPUMEHSATH MPOCTHIE MOJICN MAIIMHHOTO OOyYEeHUS IS
penieHus 3a1a4 KiacCu(puKaruu, perpeccuy U KiacTepu3auu

Baanernb:

- HaBBIKAMH pa3/ICJICHUs JaHHBIX Ha OOYYarolIyl0 W TECTOBYIO BBIOODKH,
OLICHKM KayecTBa MOJEJICH, HACTPOWKHA MapaMEeTpOB MW HHTEPIPETALHNHU
pE3yJIbTaTOB

- HaBBIKAMU NPUMEHCHUS METOJOB BU3YAIM3AllUM JTAHHBIX JUISI BBISBICHUS
CKPBITBIX 3aKOHOMEPHOCTEN U TCHACHIMI B JJAHHBIX.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mmias TpyA0eMKOCTb JTUCIMUILUIMHBI (MOTYJIS).

OO0mast TpyJOEMKOCTh JUCHMIUIMHBL (MOAyJisg) cocTaBisier 2 3.e. (72
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMmuidHbL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHSIX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaecTBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu npoBeieHHH yueOHBIX 3aHsATHIl (BCero): 8 8

B ToM uyucne:

3aHATHSI CEMUHAPCKOTO THIIA 8 8

3.3. O6bem nuCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
IIeIarOTHICCKUMH paOOTHUKAMU U (MIIH) JIMIIAMH, IIPUBJICKACMBIMH K PeaTU3aIluu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
IPOMEKYTOUHOM aTTEeCTAIMKU COCTaBIsIeT 64 akageMUUecKux vaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYAJILHOMY YYEOHOMY ILJIaHY, B TOM YKCJIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH




MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00y4YarOUIMXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (WJIN)
JIUIIaMH, TIPUBJICKAEMBIMH K peau3aiiuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX
YCJIOBUSAX, IPU IPOBEACHUU MTPOMEKYTOUHON aTTECTALNH.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).
4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

He npenycMoTpeHO yueOHbIM TIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/ Temaruka MPakKTHYECKUX 3aHATHI/KPATKOE COJIEPIKaHUE
n/m

1 |Tema 1. NumPy mis paboThl ¢ MHOTOMEPHBIMU MacCUBaMU
PaccmaTtpuBaeMble BOIIPOCHI:

- Co3gaHue MacCUBOB (np.array, np.zeros, np.ones).

- Mnnekcanus, cpe3sl 1 U3MeHeHne (GOpMBbl MaCCHBOB.

- BexTopHu3oBaHHBIC ONlepalui: IPEUMYIIECTBA MTepe]] HUKIaMH.

- ba3oBrie MaTemaTndeckue GpyHKIMH (Sum, mean, std).

- Pabora ¢ NaN-3HaueHusIME: 00HApY)KeHUE U 00paboTKa.

2 |Tema 2. Pandas miist pabOTBI ¢ TAOTMYHBIME JTAHHBIMA
PaccmarpuBaembie BOIPOCHL:

- 3arpyska ganabix u3 CSV, Excel u cnosapeit B DataFrame.

- @uIbTpaIUs CTPOK U CTOJIOIIOB, COPTHPOBKA [0 YCIOBHSIM.

- I'pynmupoBka qaHHbIX (groupby) u arperamnus (agg).

- O6paboTKa MPOMYCKOB: yAalleHUE, 3alI0JTHEHHE, HHTEPIIOJISIINS.
- O0beauHEeHNE TaOIHUIl: merge, concat, join.

3 |Tema 3. Matplotlib u Seaborn jyist BU3yan3anuu JaHHBIX
PaccmarprBaeMbie BOTIPOCHI:

- [Toctpoenue rpaduKoB: THHEHHBIE, CTOIOYATHIC, KPYTOBBIC.

- Hactpoiika oceil, 3arojoBKOB, JIET€H/I U LIBETOB.

- Busyanusanus pacnpeaenenuii: ructorpamMmmsi, boxplot, kde-plot.

- TerutoBbie kapThl (heatmap) u napubie rpaduku (pairplot).

- Okcnopt rpaduxoB B PNG, PDF u untepakTuBHbIe (hOpMaTHI.

4 |Tema 4. Scikit-learn ns npeaBapurensHoi 00paboTku 1 ML
PaccmarprBaeMbie BOTIPOCHI:

- Hopmanuzanus nanusix (StandardScaler, MinMaxScaler).

- Konupoanue kareropuansHbix npusHakos (OneHotEncoder).

- Paznenenue naHHBIX Ha 00YYAIONIYIO H TECTOBYIO BBIOOPKH.

- O6y4eHne MoIey TUHEIHON perpeccuy U OlleHKa KayecTBa.

- Bimsyanmuzanus pesynsraTtoB: Marpuna ommoox, ROC-kpuBas

4.3. CamocrosiTenpHas paboTa 00y4darOIIIXCs.



Bun camocrosiTensHO#M paboThI

1 |M3yuenue nurepaTypsl

2 HOI[I"OTOBK& K IMPAaKTHYCCKUM 3aHATHUAM

3 | IloaroroBka K MpOMEXYTOYHON aTTeCTALUH.

5. IlepeueHr wu3maHUN, KOTOpPHIE PEKOMCHIYETCS HKCIOJIb30BaTh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

No
bubmmorpaduueck
1/ pad Mecro nocryna
o 0¢€ OIMCaHHE
1 | bonmnanunau, M. https://e.lanbook.com/book/108129
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YTOJIKOB
COLMAIIBHOM
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Python / M.
bonnanunm ;
NIEPEBOJ C
aHrmiickoro A. B.
JlorynoBa. —
Mockga : JIMK
Ipecc, 2018. —
288 ¢c. — ISBN
978-5-97060-574-5
2 | XKykos, P. A. f3sik | https://znanium.ru/catalog/document?id=439174&ysclid=Ix1ogullfu7640
nporpammupoBanu | 81385
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M, 2024. — 216 c.
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e oOpazoBaHme). -
ISBN 978-5-16-
015638-5

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WHQPOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS TIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

JloxymenTarust onbmuotexu pandas. https://pandas.pydata.org/docs/

JlokymeHTarus OubIMOTEKU matplotlib.
https://matplotlib.org/stable/users/index

JlokymeHTarus oudmmoreku seaborn. https://seaborn.pydata.org/tutorial.html

JlokymeHTanus OMOIMOTEeKU pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling

Hokymenrarus scikit-learn https://scikit-learn.org/stable/user_guide.html

Hoxymenrariusi oubnauorexu lime https://github.com/marcotcr/lime

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOUMOTrO JUIsl OCBOCHUS JUCIUILIMHBL (MOJTYJISA).

PyCharm — wuHTerpupoBaHHas cpeaa pa3pabOTKH Ui sI3bIKA
nporpammupoBanus  Python, community, Bepcus He Hmwxke 2021.2
https://www.jetbrains.com/ru-ru/pycharm/

8. Omumcanne MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIEcca MO AUCIUTITHHE (MOIYIIIO).

Kommnsrotep npenonasaress
KommbroTepsl CTyA€HTOB

DKpaH I IIPOEKTOPa, MapKepHas 10CKa,
IIpoekTop

9. ®opmMa MPOMEKyTOUHOMN aTTECTAINH:

3ayer BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktroM PYT (MUUT).
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