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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enssMmu ocBoeHHs (haKyIbTATUBHON Y4E€OHOM JUCUMIUIUHBI SBISIFOTCS
dbopmupoBaHre y oOydarmmxcs Npo(EecCHOHATbHBIX 3HAHWW W HABBHIKOB B
obyacTu ucnosib3oBaHus 6nbanoTek Python miis ananm3a qaHHBIX.

3amavyaMu JUCITUTUTHHBI SBSUTFOTCS:

- OcBoeHHE OCHOBHBIX KOHIICTIIMI M METOJOB aHajIu3a JaHHBIX, BKIIOYAs
00paboTKy, BU3yalU3aIMIO U MOJIETUPOBAHHE JIAHHBIX.

- Pa3BuTre HaBBIKOB pabOTHI C MOMYJsSIpHbBIMU OuOIMoTeKkamu Python mis
aHajv3a JaHHBIX, TakuMHU kak Pandas, NumPy, Matplotlib, Seaborn, Scikit-learn u
TIpyTHE.

- O0yueHHne TPUMEHEHHUIO METOJIOB MAIIMHHOTO OOYYCHHS IS PEIICHUS
3a/1a4 KJIacCU(UKAIIH, PETPECCHH M KIIACTCPU3AINH TaHHBIX.

- IlpuoOperenue ombiTa paboOThl ¢ OONBIIMMH JAHHBIMH W ONTUMH3AIUU
BBIYHCIIUTEIBHBIX MTPOIIECCOB.

- OcBO€HHE OCHOB MOCTPOEHUS WHTEPAKTUBHBIX OTYETOB U JAMIOOPIOB IS
IPEICTaBIICHUS PE3yIbTaTOB aHAIN3A.

- PasBurme ymeHuil WHTEpHpeTalMd TOJYYCHHBIX pPE3yJbTaTOB |
dbopMHupOBaHUS PEKOMEHIAITNI HA OCHOBE JTaHHBIX.

- 3yueHue npuHIMIIOB pabOThl ¢ BHEUITHUMH MCTOUYHHKaMH JaHHBIX (API,
0a3bl TaHHBIX ) U UX UHTETPAIUS B aHAJTUTHICCKUE TTPOIICCCHI.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-2 - CnocobeH oCyIIeCTBIATh cOOp, 00pabOTKy M CTaTUCTHUYECKUUN
aHaJIM3 JaHHBIX, HEOOXOJMMBIX /I PEHICHUS MOCTABICHHBIX IKOHOMHYECKUX
3ajady;

OIIK-5 - Cnoco0eH HCNOIb30BATh COBPEMEHHbIE HWH(OPMAIIMOHHbBIE
TEXHOJIOTHH U IPOrPaMMHBIE CPEICTBA MIPH PEIICHNH MPOodECCHOHATBHBIX 3a/1a4;

OIIK-6 - CmnocobeH TIOHMMAaTh MPUHIUIBI PabOThI COBPEMEHHBIX
MH)OPMAITMOHHBIX TEXHOJIOTMM W WCIONBh30BaTh WX I PCEIICHUs 3a7ad
PO eCCUOHATILHOM IESITEIIBHOCTH.

OOGy4eHwue 1o JUCUUIUIMHE (MOIYJTI0) MPEANOJaraeT, YTo Mo €ro pe3yJibraramMm
oOyyaromuiicst Oyer:

3HATD:



- pa3iuuHble METOAbl YTEHHsS, OOpabOTKM W aHalu3a MJaHHBIX C
ucrnoab3oBanuemM Python, Bkitouas ¢uiabTpanuio, COpTUPOBKY, TPYIIIUPOBKY U
arperauuio JaHHbIX;

- OCHOBHbIE NPUHIMIBI OUOIMOTEK AJI pabOThI C JaHHBIMU, OCHOBAaHHBIMU
Ha Python, u yMeTs BBIOMpATh NOAXOASIINN HHCTPYMEHT JJIsi KOHKPETHOM 3a/1a4H;

- NPUHIUNBL pabOTHl C JAHHBIMHU: THUMBl JAaHHBIX, METOABI OYUCTKU U
npeaoopaboTKH.

Ymersb:

- IPOBOAWTH BU3YyaJbHBI aHAJINW3 JaHHBIX C IOMOUIbIO MOCTPOEHUS
rpa@ukoB W JIuarpaMM, 4YTO IO3BOJIUT JIydyll€ [MOHSATh CTPYKTYpy U
3aKOHOMEPHOCTH JJaHHBIX;

- pa3palaTbIBaTh U NPUMEHSTH IPOCTHIE MOJEIH MAIIMHHOTO OOYYEeHHUS JIs
penieHus 3a1a4 KiacCu(pUKaLNK, PErPECCUU U KIIaCTEpU3alnu;

- aBTOMATH3UPOBATh MPOLECCHl 0OPaOOTKM U aHAIM3a JAHHBIX C MOMOUIBIO
ckpuntoB Ha Python.

Baanern:

- HaBBIKAMHU Ppa3jCICHUS JIaHHBIX Ha OOYYalOIIyl0 M TECTOBYIO BBIOOPKH,
OLICHKM KayecTBa MOJICJIEH, HACTPOMKM IapaMEeTPpOB M HMHTEPIpPETALUN
pEe3yJIbTATOB;

- HAaBbIKAMHU NPUMEHEHWS METOJIOB BU3yallM3alMU JAHHBIX JJISI BBISIBIICHUS
CKPBITBIX 3aKOHOMEPHOCTEW U TEHICHIIUW B TaHHBIX;

- METOJaMH TTPOBEPKU CTATUCTUYECKUX TUIIOTES.

3. O6beM TUCIUTIIUHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEeMKOCTh AUCIHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMMYEeCKUX Jaca(oB).

3.2. O0wvem mucuurinHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne6

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 52 52

B tom uncie:

3aHATUS CEMUHAPCKOTO THIA 52 52




3.3. O6peM aucHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENBHOM pPabOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJarOUIUXCS C
He1arornyeckKuMu padOTHUKAMU U (HJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCIOBHUSIX, NpPU MPOBEACHUU
MIPOMEKYTOUHOM aTTECTAIIMU COCTaBIIAET 56 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHn¥ 10 MHAUBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takke B hopme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU U (WUJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peain3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCIUIUIMHBI (MOJTYJIS).
4.1. 3a"ATHS JTEKIMOHHOTO TUIIA.

He npexycmMoTpeHO yueOHBIM IIIIaHOM

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

1 |NumPy mist paboTbl ¢ MHOTOMEPHBIMU MacCHBaMHU
PaccmarpuBaemble BOIPOCHL:

- Co3maHue MacCUBOB (np.array, np.zeros, np.ones).

- Manekcanus, cpe3sl 1 n3MeHeHne pOpMBI MACCHBOB.

- BexTopuzoBaHHbIE Onepayy: MPEeUMyIIECTBa Iepel] HIUKIAMH.
- basoBrie MaTemaTnueckue GpyHKIMH (sum, mean, std).

- Pabora ¢ NaN-3HaueHUsIMU: 0OHApYKEHUE U 00paboTKa.

2 |Pandas myist paboThI ¢ TAOMTUYHBIMU JAHHBIMHU
PaccmarpuBaemble BOIIPOCHL:

- 3arpyska gauusix u3 CSV, Excel u cioBapeii B DataFrame.

- OUAbTpAIHsI CTPOK U CTOJIOIOB, COPTUPOBKA IO YCIIOBHUSIM.

- pynmupoBka manHbIX (groupby) u arperanus (agg).

- O6paboTKa MPOITYCKOB: yaJICHHE, 3alI0JTHEHHE, MHTEPIIOISLIHSL.
- O0berMHeHe TabmuI: merge, concat, join.

3 |Matplotlib u Seaborn ayis BU3yanu3auu JaHHBIX
PaccmaTpuBaemble BOIIPOCHI:

- [loctpoenwue rpaduKoB: TMHEHHBIE, CTOIOYATHIE, KPYTOBHIE.

- HacTpoiika oceil, 3arojoBKOB, JIET€H/I U 1IBETOB.

- Busyanusanus pactpeenenuii: rucrorpamMmmsi, boxplot, kde-plot.
- Termnossle kaptol (heatmap) u napHsie Tpaduku (pairplot).

- Okcnopt rpaduxoB B PNG, PDF u nntepaktuBHbIe hOpMATHI.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

4 |Scikit-learn myist mpenBapuTenbHOM 00padboTk 1 ML
PaccmarpuBaeMbie BOTIPOCHL:

- Hopmanuzanums nanubix (StandardScaler, MinMaxScaler).

- Koaupoanue kateropuanpHbix npusHakos (OneHotEncoder).
- Pa3nenenue naHHBIX Ha 00YYaIONIYI0 U TECTOBYIO BEIOOPKU.

- O0y4eHre MoeNU TMHEHHOH perpeccuy 1 OLeHKa KauecTBa.
- Busyanmzamus pesynbraToB: Marpuia ommbook, ROC-kpuBas
5 |YcrpoiicTBa maMsTH U OCOOCHHOCTH THUIIOB JAHHBIX.
PaccmarpuBaeMble BOIIPOCHL:

- 3HaKoMcTBO ¢ Python, OCHOBHEIE THIIBI JaHHBIX, OTICPALIUH C HUMH
- IDE

- HACTPOUKA BUPTYaJIbHOU CPEIbL

- request.

6 Ananuz JaHHBIX 1 MAallIMHHOC 06yquHe

PaCCManI/IBaeMHC BOIIPOCHI:
- npezlo6pa60TKa JaHHBIX: OYHUCTKA JaHHBIX, 06pa60T1<a MIpPOMyCKOB, HOpMAJIU3alusa U CTaHAapTHU3alus;

- OCHOBBI MAIIIMHHOTO O0y4YeHHUs: 00yUCHHUE C YUUTEIeM U 0e3 yUuTes;

- kiaccuuKanys U knacrtepusanus: anroputmbl K-omkaitnmx coceneit (k-NN), gepeBbs pelieHuit, Metos
OTIOPHBIX BeKTOpOB (SVM);

- HCToJIb30BaHue OoubanoTek Scikit-learn s peann3aiuu alropUTMOB MAIIMHHOTO O0YYCHUS.

7 |PerpeccuonHbiii AHAIIN3

PaccMarpuBaeMble BOIIPOCHL:
- BBEJICHHE B PErPECCUOHHBIN aHAIN3: JINHEHHAs perpeccus U ee MperloChUIKHY;

- OIICHKa K03()(PHUIIMEHTOB pEerpecCcui: METOl HANMEHBIIINX KBAaPaTOB;
- MHOKECTBEHHAs perpeccusi: 100aBIeHNEe HECKOJIBKAX HE3aBUCHMBIX TIEPEMCHHBIX;
- ICTIOJIb30BaHNe OMOIHOoTeKH StatsModels 7S MOCTPOEHUS U OLICHKH MOJIEIeH perpecCHU.

8 |Busyanu3zaius JaHHBIX

PaccmarpuBaemble BOIPOCHL:

- BBCJICHUC B BU3YyaJIU3allUI0 JaHHBIX! BaXXHOCTb U LEJIH,

- OCHOBHbIC OMOMMOTEKH st Busyanu3saiuu: Matplotlib, Seaborn, Plotly;

- CO3JIaHME Pa3JINYHBIX TUIIOB TPa()MKOB: JIMHEHHbBIE rpaUKU, FTUCTOIPAMMBI, THarpaMMbl PACCEsHHUS,
TCIJIOBBIC KAPThHI;

- HACTpOIiKa rpaMKoB: 100aBICHHE 3ar0JIOBKOB, METOK OCEH, JIEreH] i aHHOTAlU.

4.3. CamocrosiTenpHas padoTa 00y4Jarommuxcs.

Ne .
Bun camocrosTensHo# paboTh
/o
1 |W3ydeHue nureparypsl
2 |[ToaroroBka K MPaKTUICCKUM 3aHATHSIM
3 | [loaroroBka Kk MpOMEKYTOYHOU aTTECTAIIUU.
4 | IloaroToBKa K TeKyIIeMy KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).
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Meaua Ha Python.
N3Bnekaiite u
aHAJIM3UPYUTE
JTAHHBIE U3 BCEX
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bonnanunm ;
MEepPEBOJ C
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288 c.— ISBN
978-5-97060-574-5
2 | XKykos, P. A. f3six | https://znanium.ru/catalog/document?id=439174&ysclid=Ix1ogullfu7640
nporpammupopany | 81385

g Python.
IIpakTuky™m :

yaeOHoe mocodue /
P.A. XKykoB. —
Mocksa : UHOPA-
M, 2024. — 216 c.
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ISBN 978-5-16-
015638-5

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).

JNokymenrarus oudanorexu pandas. https://pandas.pydata.org/docs/



JlokymeHTanus OoubIMOTEKU matplotlib.
https://matplotlib.org/stable/users/index

JoxyMeHnTarust oubnuoreku seaborn. https://seaborn.pydata.org/tutorial.html

JIoKyMeHTaIus OHOIMOTEKH pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling

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

JloxymenTarust onbmuotexu lime https://github.com/marcotcr/lime

7. IlepedyeHp  JMIIEH3UOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOECIeYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJII OCBOCHHS JUCITUTIIIMHBI (MOTYJIs).

PyCharm — wuHTerpupoBaHHas cpema pa3pabOTKH  JUis  SI3bIKA
nporpammupoBanust  Python, community, Bepcuss He Huxe 2021.2
https://www.jetbrains.com/ru-ru/pycharm/

8. Omnucanue MaTepuasIbHO-TEXHUUYECKOW 0asbl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

Kommnsrotep npenonaBarens
KommbroTepsl CTy1€HTOB

DKpaH Ui IPOEKTOPA, MapKepHas 0CKa,
IIpoekTop

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3auet B 6 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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