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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuummuaa «Python s amanusa JgaHHBIX» BXOIUT B TIporpammy OakajaBpHara
«JKOHOMHUKA M BHEIIHEAKOHOMHYECKHUE CBs3M cTpaH Bocroka» mno nHampasienuto 58.03.01
«BocrokoBeneHne u adpuUKaHUCTHKa» M u3ydaercs B 4 cemectpe 2 Kypca. Jucuumniuny
peanuzyet Kadenpa s3x0OHOMHKO-MaTEMaTUYECKOTO MOJAEIUpoBaHus. JlucuumiuHa cocTouT u3 4
pa3nesoB U 7 TEM M HalpaBlieHA HAa M3yYEHHUE CJIEAYIOIIMX HaIpaBJIEHUH Kypca: - H3ydeHUe
6ubnuorek Python; - oBmagenue moaensamu u Mmetpukamu OOII B perieHny NpukiIaaHbIX 3a1a4;

- OBJIaJICHUE HABBIKAMH OOpAaOOTKH OOJNBINMX JAHHBIX M MOCTPOSHUU MOJICNICH B CIICIIMATBHBIX
MPOrPaMMHBIX Cpeax.

[lenpto oOCBOEHUS AWCHUIUIMHBI SBISETCS OOECIEYeHHUE CTYIACHTOB HEOOXOIUMBIMH
3HAHUSAMM W HaABbIKAMM YaCTUYHOM WJIM TIOJIHOM aBTOMATH3alUsl PELICHUS CIOXKHBIX
npodecCHOHABHBIX 33]]a4 B CAMBIX Pa3HBIX 00JIACTSIX YEIOBEYCCKOU JNEATSIILHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHbBI

OcBoenne mucruiuiHbl «Python uist aHanmm3a JaHHBIX» HAMPaBICHO HAa (POpPMHUpPOBAHUE y
o0y4aromuxcst CAeAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 10CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

Croco0eH: HCKaTh HY)KHBIC
WCTOYHUKH HHPOPMALHH 1
JaHHbIE, BOCIIPHHHMATB,
AQHAJIM3UPOBATH, 3AIIOMUHATE H
nepeaasath HHGOpMALHIO ¢
UCIIOJIb30BaHHEM LIU(PPOBBIX
CPEZCTB, a TAK)Ke C MOMOUIBIO
AITOPUTMOB IIpH paboTe C
MOJYYEHHBIMHU U3 Pa3IHYHBIX
MCTOYHHMKOB JJAHHBIMH C LIEJIBIO
3¢ (HEKTHBHOTO MCITOIB30BAHUS
NOJTyYeHHOW HH(pOPMALHH IS
pelIeHuUs 3a1a4; IPOBOIUTH
OLICHKY MH(pOpMaLHH, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTUYECKUE YMO3aKITIOUCHUS Ha
OCHOBaHHH TTOCTYIAOIINX
nH(pOpMAaIINK U TAaHHBIX.

YK-12.1 OcymiecTBisieT MOUCK HY>KHBIX HCTOYHUKOB HH(OpMAIiu
U TaHHBIX, BOCIIPUHUMAET, aHATU3UPYET, 3aIOMUHAET U TIepeiacT
nH(opMaIHIo ¢ UCIOIb30BaHNEM U(DPOBBIX CPEICTB, @ TAKKE C
MOMOIIBIO AITOPUTMOB IIPU PaObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MCTOYHHMKOB JJAHHBIMHU C LEJIbI0 () (HEKTHBHOTO HCIIOJIb30BAHUS
MOJTy4eHHOW MHPOPMALIUH [T PELIeHNs 33134,

VYK-12.2 TIpoBoauT OILIEHKY HHPOPMALINH, €€ JTOCTOBEPHOCTD,
CTPOUT JIOTUYECKHE YMO3AKIIIOUCHHNSI HA OCHOBAHUH MOCTYAIOIINX
nH(pOpMaLnK 1 TaHHBIX;

YK-12

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Hucuunnuna «Python nans aHanm3a JaHHBIX» OTHOCUTCS K 4acTH, (GopMUpyeMoi
yYaCTHHKaMU  oOpa3oBaTelIbHBIX  OTHOIIEHWH  Omoka 1  «Jlucuurmumuel  (MOZYIH)»
00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 0Opa30BaHHUS.

B pamkax o0Opa3zoBaTeslbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYarOIIMECs TaKxKe
OCBaMBAIOT  JIpyrMe€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OCBOEHUS AUCUMILINHBI «Python ans aHanu3a naHHBIX».

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecrByromue Hocaenywomue
Mudg Hanvenonanme ﬂncEn):mngJMOI; JIN nncunnﬂnl:iil/;auon JIN
P KOMIIETeHIIHH . YT, % Y,
MPaKTHKH NPaKTUKHU

CriocoOeH: HCcKaTh HyKHEIC
HUCTOYHHUKH MHPOPMAIIUH U

JTaHHBIE, BOCIIPUHUMATB,
aHAJTM3UPOBATH, 3aTIOMHUHATH
U TIepenaBaTh HHPOPMALHIO

C UCTIOJIb30BaHUEM

IUQPPOBBIX CPEICTB, a TAKKE

bp P ’ [IpaBoBeneHue;

C TIOMOII[bIO AJITOPUTMOB

[udposas rpaMOTHOCTS;
npu paboTe ¢ MOTYYCHHBIMU N sk
Ipoosunymoiii Excel**; Hayuno-uccnenoBarensckas
U3 PAa3ITUYHBIX HCTOYHUKOB
OcHogvl npocpammuposanus Ha pabora;
VK-12 JTAHHBIMU C 1ICJIbIO ko
Python**; [IpenaumioMHast MpaKkTHKa;
3¢ PeKTHBHOTO
. Hugpoepaghuxa u mexnonozus
HCTIOJIB30BaHU MTOJTy4eHHOM N
npeseHmayuti **;

UHGOPMALUH TS peLICHHS
3a/1a4; MPOBOIUTH OLICHKY
uHpOpMaIuy, ee
JIOCTOBEpHOCTb, CTPOUTD
JIOTUYECKUe
YMO3aKJIIOUCHUS Ha
OCHOBaHHU IOCTYTAIOIIIX
nH(pOpMaLNK U TaHHBIX.

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOmiast TpPyI0EMKOCTh AUCHUILTUHBI «Python J1st aHanM3a JaHHBIX)» COCTABIISET «2» 3a4ETHBIC IUHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec4Tp(-1>1)

Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 34 34
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 29 29
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bu
Homep HaumenoBanmue pazaesna o
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI
[Mpunmume: pabotel OudIHOTEK. MaTpHIE 1
. 11 [MpuHumne! paboTtsl OndIMOTEK. MaTpHIBl M BEKTOPA. JIP
Paszen 1 Bubnrorekn numpy, scipy u BEKTOpA.
pandas. 1.2 OcHoBHbIe onepauuu B pandas. yHkuuu u OcHoBHbIe oniepauuy B pandas. DyHKIUH U TPYIITUPOBKH. JIP
' rpynnupoBKU. CBOJHbIE TaOIHUIIBL. CBOJTHBIC TAOJIUIIBI.
2.1  |OcHOBHBIE HHCTPYMEHTHI BU3yaJIH3allUH. OCHOBHBIE HHCTPYMEHTbHI BU3YyaJIU3alIUH. JIP
Busyanuzarus 60JIbIIOI0 MacCHBa TaHHBIX.
Paznen 2 | Busyanusauusi JaHHBIX. . Buzyanuzanus 60bIoro MaccuBa JaHHbIX. [[pUHIUIIEL
2.2  |llpunnumnsl Bu3yanu3aiuu B Matplotlib u . JIP
Bu3yanu3aiuu B Matplotlib u Seaborn.
Seaborn.
OnwucaTenpHBIA aHATIN3 - . . - . .
Paznen 3 AHHBIX 3.1 |EDA. Pandas profilig/Sweetviz/Autoviz/D-tale |EDA. Pandas profilig/Sweetviz/Autoviz/D-tale JIP
Pasnen 4 [IponBuHyTHIC OHOTHOTEKH 4.1 Scikitlearn. Monenu perpeccun Scikitlearn. Moaenu perpeccuu JIP
A scikitlearn pycaret 4.2  |Pycaret. Paznuunble Mosenu Pycaret. Paznuunbie Mosenu JIP

* - 3anonuseTcs Toabko mo OUHOW dhopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul,; C3 — npakmuueckue/ceMunapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

KommnbrorepHslii kinacc 11 IpOBEACHUS
3aHATHH, TPYNIIOBBIX U MHIUBHyaJIbHBIX
KOHCYJIbTAIIUH, TEKYIETO KOHTPOJISA U

Ayn. 23. Mouno6nok HP
ProOme 440 Intel 15
10500T/16 GB/512
GB/audio, monuTop 24".

KoMnbroTepHBIN | MPOMEKYTOYHON aTTECTALUH, OCHAILICHHAS
KJ1acc MePCOHANBHBIMU KOMIIBIOTEpaMU (B MyubTHME 1 IPOCKTOP
P par Cactus CSC4.SG. Dxpan
KOJINYECTBE IIT.), TOCKOM (3KpaHOM) U o~
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMENNA MOTOPH3OBAHHEIA Digls
HDeserTaLLil Electra 200*150 Dsem-
PesCHTTattii. 4303,
Ayn. 23. Mouno6nok HP
ProOrme 440 Intel 15
10500T/16 GB/512
. GB/audio, monuTOp 24".
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
oOyuaromuxcs (MOKeT UCTIOIB30BaThCS AJIs MyxbTHME I MPOCKTOP
st . Cactus CSC4.SG. Dkpan
. | TpOBEIEHUsI CEMHUHAPCKUX 3aHSATHH U o e
CaMOCTOATENBHON |~ - bTALH), OCHAIIEHHAS KOMILICKTOM MOTOpHU30BaHHbINA Digis
paboThI Y ’ Electra 200*150 Dsem-

CHeIMaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ goctynom B OUOC.

4303.Windows, Microsoft
Office, Anaconda
Navigator, Dbeaver,
PosgreSql, Superset,
JOCTYII B I/IHTepHeT

* - ayAuTOpUS U CaMOCTOATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

7.  YYEBHO-METOJIUMYECKOE

N HNHPOPMAINMOHHOE

OBECIIEYEHHME

JTUCLMILINHBI

Ocnoenas numepamypa:

1. Bukrop Maiiep-1llen6eprep, Kenner Kyksep bonbime qannsie. PeBomronust, kotopas
WU3MEHUT TO, KaK MBI )KUBEM, paboTaeM u MbiciauM / miep. ¢ anri. U. [aiinrok. — MockBa : MaHH,
HBanoB u deiibep, 2019, 231 c., ISBN 978-5-91657-936-9.

2. Mapu, Haran. bonbive 1aHHbIE: TPUHIUIIBI U TPAKTHKA TOCTPOEHUS
MacITabupyeMbIX CUCTeM 00pabOTKU JaHHBIX B peaabHOM Bpemenu / Haran Mapi, [Ixeiitmc
VYoppen ; [niep. ¢ anrn. u pea. U. B. bepmreitna]. — Mocksa : Buibsimc, 2020. — 368 c. : ui.,
tabm.; ISBN 978-5-8459-2075-1 : 300 »k3.

3. desu Cunen, Apao Meiicman OcHoBbl Data Scince u Big Data. Python u nayka o
nauHbIx. — CII6. : [Tutep, 2020. 336 c., ISBN 978-5-496-02517-1.

4. Data-driven innovation : big data for growth and well-being. — Paris: OECD,

5. Big data computing / ed. by Rajendra Akerkar. — Boca Raton [etc.]: CRC press, cop.
2014. — XXII, 542 c. : un.; 24 cm.; ISBN 9781466578371.

Lononnumenvnasa numepamypa:
1. Data-driven innovation : big data for growth and well-being. — Paris: OECD,



2. Bukrop Maiiep-1llen6eprep, Kenner Kyksep bonbuie nannsie. PeBomrorust, koTopas
HU3MEHUT TO, KaK MbI )KUBEM, paboTaeM u MpIciauM / niep. ¢ anrit. W. [Naiiarok. — MockBa : MaHH,
WBanoB u deiidep, 2023, 231 c., ISBN 978-5-91657-936-9.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmoteunas cucrtema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnmoreka onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryfenta» www.studentlibrary.ru
- OBbC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
3. Cnenanu3upoBaHHbIe pecypesl cetu HTepHeT
- https://jupyter.org — ocHOBHAas TOKyMEHTAIIHS 10 CPEe Ui pabOThI C
OOJIBITUMH JJAHHBIMA
- https://numpy.org — ocHoBHasE JOKyMEHTAIHs 110 OubanoTeke Numpy
- https://www.scipy.org — ocHOBHasi TOKyMeHTalus 1Mo Oubmoreke Scipy
- https://pandas.pydata.org — ocHoBHast JokyMeHTaIus o oudauoreke Pandas
- https://matplotlib.org — ocroBHas nokymeHTarus mo 6udanoTeke Matplotlib
- https://seaborn.pydata.org — ocHoBHasi ToKyMeHTanus 1o oubnuoreke Seaborn
- https://scikit-learn.org/stable/index.html — ocHoBHast HOKyMeHTAIHSI 1O
O6ubmuoreke
scikit learn

Yuebno-memoouueckue mamepuansi 013 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuii no nucuuniaune «Python ans ananusza TaHHBIXY.

* - Bce yueOHO-METOANYECKHE MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JAEHCTBYIOUM NOpsAKOoM Ha cTpanule aucuuiuinasl B TYHUC!
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