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Iean u 3a-
Ja4M Kypca

Henabio 00yuyeHUust TUCHUIINHBI — SBIsIeTCS (OPMUPOBAHHUE Y CTYJCHTOB 3HAHUH U
MIPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX I pabOThl ¢ OCHOBHBIMHU OmOimoTexkamu Python mms
aHanu3a gaHueix: Pandas, NumPy u matplotlib. A Ttaxke, ocBOUTE coaep KaHUS AUCITUTLTHHEI
MyTeM IOJYyYeHHsI TEOPETHYECKUX M MPAKTHYECKUX 3HAHHSA B XOJE JICKIIMOHHBIX 3aHATHH U
CEMHHAPOB, 3aKPEIHTh UX B MPOLECCE CHCTEMATHYECKOH CaMOCTOSITENILHOM paboThl u cdop-
MHPOBATh 3HAHUA, YMCHUSA U BJIaJICHUA B COOTBETCTBUU C KOMIICTCHIHUAMH, COACPKAILIUMUCAH B
yueOHOIi TIporpamme.

3aaun AUCHMIINHBI:

— O3HAKOMUTH CTYACHTOB C MECTOJaMU U CPCACTBAMU aHAJIM3a JaHHBIX;

— CcoJeicTBUE B MOJTYYEHUH YMEHUSI [0 UCIIONB30BaHMI0 OnbmmoTeku Pandas;

— JaTh 3HaHHS O PabOTe ¢ MPOrpaMMHO¥M CpeIoi aHaM3a JaHHBIX B OnbanoTeke Pandas;

— c¢opMHpPOBaTh YMEHHUSI aHAIN3UPOBATh, CTPYKTYpHUpPOBaTh W 00padaThiBaTh NAHHBIC WH-
TepakTUBHOU cpene Jupyter;

— TPUBUTH CTYJCHTaM CIIOCOOHOCTH MPEACTABIISATH PE3yJIbTaThl B HHTEPAKTHBHOM (popmaTte
Jupyter Notebook;

— chopmupoBate onsATHsA 00 00bekTax DataFrame u Series;

— HAYYUTh CTYJCHTOB CTPOHTH Tpaduku ¢ momoinsio matplotlib;

— TIPUBHUTH CTYACHTaAM CHOCOGHOCTB peliaTh MOCTABJICHHBIC 3a/la4M 110 UMIIOPTY, aHaJIU3y U
BU3yQJIM3alMHU JaHHBIX B Python.

Onucanune
Kypca

IIpenmerom n3ydeHUs TUCHUTLINHB «PPaKTAJbHBIA aHAJW3 PHIHOYHBIX JAHHBIX HA
si3bike Python» sisttorcs oubnuoreka Pandas - momysipHbIii makeT Jyist aHau3a 1 00padoT-
KM JaHHBIX Ha s3bike Python. OH mpemmaraer s¢dekTuBHBIC, OBICTPBIE, BRICOKOIIPOU3BOIH-
TeJIbHBIE CTPYKTYPHI JaHHBIX, KOTOPBIE TTO3BOJIIOT CYIIECTBEHHO YIPOCTUTH paboTy. JlaHHBIH
KypC MO3HAKOMHUT Bac ¢ OOIIMPHBIM HA0OPOM HWHCTPYMEHTOB, HpeaiaraeMbiX OHOIMOTEKON
pandas, - HaumHas ¢ 0030pa 3arpy3KH JaHHBIX C yAAJIEHHBIX WCTOUYHHUKOB, BBHIMOJHEHUS YHC-
JIEHHOTO M CTATUCTUYECKOTO aHalln3a, MHEKCAIINH, arperalii U 3aKaH4YMBasi BU3yalH3amnuen
JTAaHHBIX U aHAJIU30M (PMHAHCOBOW MH(OPMAIIHH.

IIpe pexBu-
3UTHI

IIpe peKBU3NTHI ANCHUTIHHBI
N3yuenue kypca «®pakTajJbHbI aHAJIM3 PHIHOYHBIX JAHHBIX Ha sa3bike Pythony
OIMPAETCs Ha MOJHBIM IUKJ 0a30BBIX 3HAHWU 1O WHPOPMATHKE, BBICHICH MaTeMaTHKE, OCHO-
BbI [IPOTPaMMHUPOBAHUsI, HHTEPHET TexHooruy, Technology Big Data a taxke apyrux cremu-
QIBHBIX JJUCIUILINH.

IHocT pexBu-

ITocr PE€KBU3UTHI TUCHUIIJINHBI
3HaHUS II0 Z[aHHOﬁ JAUCHUIIITNHE HCO6XO,Z[I/IMI:I AJI1 HallMCaHHUs KYPCOBBIX IIPOCKTOB,

3UTHI KBaJM(HUKAIMOHHBIX Pa0OT, TPU MOJrOTOBKE IPE3CHTAINd, a TakkKe MPOoecCHOHATLHON
MOJITOTOBKE.
B pezynomame oceoenus oucyuniunsl 6AKanaep 00aXHceH 3HAMb:
- CHHTaKCHUC U YIPaBJISIOIINe KOHCTPYKIUK si3bika Python;
KoMmnereHn- | - ocHOBHBIC CTaHIapTHBIE MOIYIIH U OuOIHOTEKH B Python;
107004 - 0cOOEHHOCTH Pa3pabOTKH NPUKIAJHBIX IPOrpaMM Ha si3bike Python;

- IPUHIIAIIEI pa3pabOTKU COOCTBEHHBIX MOJYJICH U OMOIHOTEK;
-CTIeTINAIM3UPOBAHHBIEC OMOIMOTEKH JIJIsl aHAIM3a TaHHBIX,




B pe3zynomame oceoenus oucyuniunol 6aKanaep 00a)HceH yMen:

- pa3pabaThIBaTh MPUKIAIHBIC TIPOTPAMMBI Ha SI3bIKE TIporpamMupoBanus Python;
- HCIOJIb30BaTh KaK CTaHJAPTHBIC, TaK U JOTIOJIHUTEIIEHBIC MOTYJIH, PACIIIUPCHUS U TIAKETHI;
- cOo37aBaTh COOCTBEHHBIC MOJYJTH U UMIIOPTUPOBATH UX;
- CO311aBaTh COOCTBEHHBIC MIPUIIOKEHHUS U OMOTHOTEKH.

B pe3ynomame oceoenusn oucyuniunsvl 6aKanasp 00aHceH 61a0emp:
- HaBBIKAaMH pa3pabOTKU MPUIOKECHUN C BHCITHUMH UCTOYHUKAMH JTAHHBIX (TEKCTOBBIMU
¢aitnamu, xml-¢paitnamu, csv-daiinamn);
- MPaKTUYECKUMH HaBBIKAMH MCTIOJIB30BaHMsI HaOopa Ombmmorek s3pika Python s mpuknan-
HBIX 3a7]a4 B 00JIACTH aHAJIK3a aHHBIX;
- HaBbIKaMU pa3pabOTKH MPUIIOKCHHUN U COOCTBEHHBIX OMOIMOTEK Ha si3bIke Python.

Jonsicen demoncmpupoeams cnOCOOHOCHb U 20MOBHOCHD.

- IPUMEHSATH TIOJy4YeHHbIE 3HAHUS B CBOEH JaibHEHIIe! IpodeCCHOHANBHON eI TeNFHOCTH B
00J1acTH aHaM3a JJAHHBIX C UCIIOJIB30BaHUEM MPOrpaMMupoBanus Ha Python u cienmanuzu-
pPOBaHHBIX OMOJINOTEK.

Jia ycrienHOH paboTHI MIPEToAaBaTessl U CTYJAeHTa Ha/Io COOM0IaTh CIeIyIoIIre paBuia;

MoauTnka e He npomnyckats 3aHsTHS;
Kypca ® aKTHBHO y4acTBOBATh B y4eOHOM ITpoIiecce;
®  CBOEBPEMEHHO BBINOJHSTH JOMAITHUE 3aJaHUsL.
MeToabl MeToab! npenogaBaHusi:
npenojaBa- *  JIEKIUH;
HUA: ® JIMCKYCCUH,
OrneHka 3HaHMI OyeT MPOBOJIUTHCS HA OCHOBe eBpomneiickoii cuctembl ECTS. Cucrema
ECTS wu3HadanpHO AETUT CTYAEHTOB MEXAY TPYIIAMHU «3aUTEHO», «HE 3a4TEHOY», a 3aTeM
OLICHUBAET pabOTy ITHX JBYX I'PYIII 110 OTJCIBHOCTH.
CrynenTsl, HaOpagime 6osiee 50 0aJIoB, MOMYYaIOT OLIEHKY «3auTeHo». V3 rpynn mosy-
YHBIINE OICHKU «3aY4TCHO» HAa OCHOBAHMU MTOTOBOTO KOHTPOJIS TOJy4alOT OLEHKU «OTINY-
HO» (0T 85 1o 100 6annmoB), «xopomio» (0T 70 1o 84 6amIoB), «yAOBIETBOPUTEIHHOY» (0T 50 10
69 6a10B).
bannvl umoeosoii ouenku pacnpedenaromes ciedyiowum oopasom:
Tekymas koHTpoIBHAs paboTa —40%
PyGexxnast konTponbHas padota — 40%
Uroroserii kouTposs —20%
IIpu evisedenuu umoeo6ol oyeHKu OYOym y4umuleamscs akmugHOCHb CIYOeHMo8 8
peuleHuu 3a0ay, npeoaaemblx Ha 3aHAMUSIX.
DopMa KOH- | o Tekymas kKoHTpoJbHAS paboTa (IOMAIIHKE 33/1aHMs1) HEOOXOAUMBI JUIS 3aKPEIUICHUS
TPOJIsi 3HA- | U3y4EHHOTO MaTepuana, a TakKe JUlsl MPOBEPKH YPOBHS MOHMMaHMS MaTtepuana. /lomamrHue
HUI 3amaHus OyayT colepkKaTh MPUMEPaMH, HCIIOJIB3YIOINE OCHOBHBIE (DAaKTHI M MOJI0KEHHS. BbI-
MOJIHEHHE JIOMAITHKUX 3a/IaHUH 1aCT BO3MOXKHOCTB CTY/ICHTaM IIOHUMATh Ha JJOJDKHOM YpOBHE
HPOMJIEHHBIN MaTepual.
o PyGexxHast KOHTpoOJIbHAsI padoTa JaeTcst U MPOBEPKU 3HAHUH 110 TEKYIMM MaTepua-
naM. ByayT mpeuioxeHsl MPakTHUSCKUE U TEOPSTUUECKHE 3aaHusl, PACKPHIBAIOIINE TTOHUMA-
HHE OCHOBHBIX ompezesneHuii [IpaBuibHOE BBIOJIHEHNE KOHTPOIBHBIX PadOT, 1acT CTyACHTaM
NpUOOPECTH BBICOKHX 3a4eTHBIX 0ayuioB. OMHUM M3 OCHOBHBIX YCJIOBHI HAOOpa BBICOKUX Oai-
JIOB SIBIISIETCS BIQJICHHE CTYJCHTOM TMPOHJIEHHOTO Marepuana Ha JOCTATOYHO BBICOKOM
ypoBHe. KoHTposbHBIE paboThl OyayT MPOXOAMTH B yCTaHOBICHHOE Bpems. Ilepecaada koH-
TPOJILHBIX paboT HE MPeayCMaTPHBACTCS.
o WTOroBbIi KOHTPOJIb — 3TO KOMITBIOTEPHOE TECTUPOBAHHE, YTOOBI CTYIICHTHI MOTJIH,
Ha/IJIeKaIuM 00pa3oM MOJrOTOBUTHCS K DK3aMEeHY 3apaHee JaeTcs epedeHb dK3aMEHAIOH-
HBIX BONPOCOB. OTBET CUNUTACTCS HAMIYYIINM, €CIIU TeOpeTuueckue (HaKThl OyIyT HILTIOCTPH-
POBaHbI KOHKPETHBIMHU IPHUMEPaMHU.
OcHoBHas IuTEpaTypa
Jluteparypa: N . .
OcroBnas 1. Maiikn Xeiiar M3ydaem pandas / niep. ¢ anrit. A.B. I'pysnesa. — M.: JIMK Ilpecc, 2018.-
438c.:
Ii‘;?]:];gz_ 2. Baprecsu A. A. TexHonoruu ananusa naHseix: Data Mining, Visual Mining, Text Mining,

OLAP [Texkct] / A. A. baprecsn, M. C. Kynpusinos, B. B. Crenanenko, u 1. 1. — 2-¢ W31,
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7. Makkunmu Y. Python w anmanm3 pmawwbix - Mocksa:  JIMK-mpece, 2015 -
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HbIX B Pandas.

Tpyno- Buasr padot (3cce
Ne pya Je1 pabot (acce, Popma
Copneprxkanre padOTHI E€MKOCTh | TIPE3CHTAIUH, JOKIA],
/o KOHTPOJIA
4acoB pedepar u np.)
1 IIpouecchl aHanM3a TaHHBIX. 4 Joxman
[MangacoBCKkUe CTPYKTYPHI JaHHBIX
2 s 5 Pedepar
Series n DataFrame. bep
Hcnons3oBanue MeTonoB .head
3 . & 0, . 4 Jloxmaz
.tail() u .take() 1uist BBIBO/IA 3HAYCHUH.
Cosganne oobekTa dataframe u3 nu-
TOHOBCKHX O0BEKTOB, (PYHKIIHN
4 numpy, MIUTOHOBCKUX CJIOBapeH, MaH- 5 Pedepar
TACOBCKHUX 00BEeKTOB Series u CSV-
(haiinos.
IlepenmenoBanue, 1o0aBIEHNE U ya-
5 p A A 4 Hoxnan
JIEHHE CTOJIOLIOB
BaXxHOCTH pUMEHEHUS UHIEKCOB B
6 p A 4 Joxnan
Pandas.
CosnaHue KaTeropuajbHbIX IIEPEMEH-
7 A p p 4 Pedepar

8 Urenue CSV-daiina B natadpeiim. 4 Jloxnaz

0030p cxeMbl «pa3zieneHue - IpuMe-

5 OKJIa
HEHHE - 00BEJUHEHUEY. A 5

[IpencraBneHue gaT, BpeMEHHU U WH-

w0 tepBaiioB B Pandas. 6 Pedepat
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IIpumeyanu
e.

JlomarHuie pabOTHI TOJDKHBI OBITH TPEACTABICHBI B TOYHO YCTAHOBIECHHBIN MPEIOJIaBaTeIIeM
cpok. B caydae cmaum paboT mocie ycTaHOBIEHHOTO cpoka cHuMaercs 50% 6amioB, momy-
YCHHBIX CTYJCHTOM.

Kane}mapno-TeMaanecKHifl IJIAH pacnpeacJjcHust YacoB € YKA3aHUEM HEICJIN, TEMbI

Q
s
o) [ToaroToBuTEILHBIE BOIIPOCHI
No Hata Tema a Jlutepatypa A 110 MOYIIM p
=
3
o
I'naBa 1. buéanoreka pandas OcHoBHasi jguTe- | Koutpoabueie Bonpock:
M AHAJIM3 JaHHBIX. 3HAKOMCTBO partypa 1. Ilepeuunas oGpaGoTia JaHHBIX.
o . HaJIM3 OAHHBIX C IIOMOIIBKO OHO-
2. A (¢}
¢ bubmmoTekoii pandas. O6pa- morexu Pandas
0OTKa JaHHBIX, aHAJIN3, HAyKa U 1. Maiikn Xe#nar | 3, Hayka 0 JaHHBIX.
1 03.09.20 | GuGmmorexa pandas. IIpomecc Wzyuaem pandas / | 4. Ipennasuauenue OubIHOTEKH
10.09.20 | AHAIMHM33 TAHHEIX. INousttus 4 mep. ¢ auria. A.B. gandgs.
o «IaHHBIC» U «aHAJIU3» B KOH- IpysneBa. — M.: | > - POUCCCRI AHAMNIA AAHHBIX.
6. AyrmeHrauus JaHHBIX.
TEKCTE 3HAKOMCTBA ¢ OMOIMoTE- JAMK Ipece, | 7. Mpunuun read-eval-print-loop
ko# pandas. J[pyrue oubmuore- 2018.-438c.: (REPL).
ku Python, pabGoratomue BMecTe 2. baprecsn A. | 8 Ilpumenenue terpaaku Jupiter wis
¢ 6ubaroTeKoi pandas. A. TexHosoruy | 2HamHM3a JaHHBIX.
.| 9. Tumsl naHHBIX.
I'napa 2. 3anyck 0u0/1u0TEKH AHAM3a JIAHHBIX: | 10 [lepevenmbie.
pandas. YcranoBka Anaconda, Data Mining, | 11. Bpemenusie psi.

2 10.09.20 | Jupyter Notebook. 3nakomcTBO | 2 Visual Mining, | 12. KonnuecTBeHHBIH# 1 Ka4eCTBCHHBIHA
CO CTPYKTypaMu TaHHBIX OUO- Text Mining, allgaﬂg%l 5 3
nuoTeku pandas - Series u OLAP [Tekcr] / aHéHHiI;OMep HBIL M MHOTOMCPHEIH
DataFrame. Busyanusauus A. A. baprecsH, | 14 pugmnorexn Python, paGorarompe
I'nasa 3. [IpencraBiaenne oja- M. C. Kynpus- | smecre ¢ Gubmorexoii Pandas.
HOMeprIX JaHHBIX C MOMO- HOB’ B B CTe— 15. VYcranoska Anaconda, Pandas u
b0 00beKTa Series. IaHEHKO, U T. . Jllépy;fl;;'tgielggﬁeksoo K 1 ero ToTpATKE
Hactpoiika 6uGnioTexu pandas. — 2-€ U311, TI€Pe- | 17 Hacrpoiixa Pandas. '
Co3znanue o6bekTa Series. pab. W J0m. — | 18. Mmmopr Pandas.

CsoiicrtBa .index u .values. Pa3- Cagkr- 19. TannacoBcKkue CTPYKTYPBI JaHHBIX
Mep u popma 00bekTa Series. [letep6ypr: BXB- | Series u DataFrame.
20. OoOmBekt Series.
17.09.20 | YCTaHOBKA MHJEKCA BO BPeMsi [TerepOypr, 2007. 21, OBrext DataFrame
co3yianms o0bekTa Series. Hc- —384c. 22. 3arpyska nanmsix u3 CSV-aiina.

3 24.09.20 [IOJIB30BaHueE MeTOIO0B ,head (), 6 3. HckycctBO 23. Busyanusanus qanesix B Pandas.

Jtail() u ,take() au1s BEIBOJA 3HA- aHaM3a JaHHBIX: | 24. Cosmanwe cepum C HCTIONb30BAHN-
24.09.20 | yeqwii. IonyueHue 3HAYCHNIT B B3NN MBHYTPH €M MHTOHOBCKHMX CIHCKOB, CIIOBApei,
. . (byHKIUIA nUMpy W CKaNSPHBIX 3HAYe-
o0BeKTe Series 1Mo METKe WK [DnexTpoHHbBIH iy
no3urmu. Co3manue Cpe30B pe-Cpr]- — Pe- | 25, JlocTym Kk 3HaYeHHsAM OOBEKTA
oObekTa Series. BeipaBHUBaHME KHAM JIOCTyIa: | Series ¢ mMoMombIO CBOMCTB .index u
MAHHBIX [T0 METKAM WHIEKCA. https://www.osp.r g’;'“gs'
BEbINOIHEHHE JIOTHYECKOTO OT- u/cio/2018/02/130 o6 eK::;ier?::"e pasuepa H. opul
60pa- Ilepennaexcanus 00BeKTa 54071/ (ﬂaTa 00- 27. YcraHOBKa MHJIEKCA BO BpeMsi CO-
Series. Moaudukanus o0beKTa pateHus: 31aHKsa 00BeKTa Series.
Series Ha MecCTe. 08.04_2019). 28: HcnonezoBanne meromo .head(),
I'nasa 4. IlpeacraBienue Ta0- 4. Avaims nas- 'Ztgll() u -take() pora BPIBONA SHAUCHHI.
. Ilonck 3HaYEeHUH MO METKE MHIEK-
JIUYHBIX 1 MHOTOMEPHBIX HBIX W TPOLUECCOB | . ;i mosprpm.
JAHHBIX ¢ MIOMOIILI0 00LEKTA . Y‘le6- nocobue / | 30. Co3nanue Cpe3oB W MOMyJSIPHBIC
dataframe. Hacrpoiika 610- A.A. bBapcersH, | crocoGbl co3iaHus Cpe3oB.
4 01.10.20 | moreku pandas. Coznanue 2 M.C. Kynpus- | 31 Boipasnusanue janubix ¢ momo-
b0 METOK UHJCKCA.
obvexros DataFrame. Jloctyn k HoB, LU Xoxog, 32. BBIOTHEHNE JTOTUIECKOTO 0TOOpA.
JIaHHBIM BHYTPH 00BEKTa M.A. Tece, C.H. 33. Tlepemnnexcarms oObekTa Series.
DataFrame. Jlornueckuii 0T60p EJII/ISapOB. — 3-e | 34. Moaunbukanus 3HAYCHHH Ha Me-
cTpoK.OTHOBPEMEHHBII 0TOOP u3jl., mepepab. u | cre.
o 35. Cosnanme oObekra dataframe wu3
CTPOK U CTOJIOIIOB. JI01L. CII6




08.10.20

08.10.20

I'maBa 5. BeinostHeHne onepa-
umii HaJ 00bEeKTOM
DataFrame u ero cogep:xu-
MbIM. Hactpoiika 6ubnuorexu
pandas. IlepenmenoBanmne
cTononoB. JlobaBIeHHEe HOBBIX
CTOJIOIIOB C MTOMOIIBIO OIIEpaTo-
pa [] u meTona .insert(). JloOaB-
JIEHWE CTOJIOIOB 3a CUET pac-
mmpenus aatadpeiima. JJodas-
JICHHE CTOJIOLOB C TOMOIIBIO
KoHKaTeHauu. [lepeynopsao-
YHBaHHE CTOJOIOB. 3aMeHa Co-
Jep>KUMOTO CTONIONA. Y TaleHue
ctono1oB. [Iprcoennaenue HO-
BBIX cTpok. KoHkaTeHarus
cTpok. JloOaBneHue u 3aMmeHa
CTPOK 3a CUET pacluIMpeHHUs J1a-
Tapeiima. Y ganeHne CTpoK C
nomonipio Meroaa ,drop(). Y na-
JICHHE CTPOK C TMIOMOIIIO JIOTH-
geckoro oToopa. Y manenve
CTPOK C TIOMOIIIBIO Cpe3a.

15.10.20

22.10.20

I'maBa 6. Hupexcanusi JaHHBIX
Hacrpoiika Oubnmnortexu pandas.
BakxHocTh NpUMEHEHUS HHIICK-
coB. THIbl HHAEKCOB OUOIMOTE-
ku pandas. Pabota ¢ nngekca-
mu. [IpeoOpa3oBanne TaHHBIX B
MHJIEKC U MOJTyYeHHE TaHHBIX U3
uHaekca Mepapxuieckas vH-
JEeKCaIysl.

22.10.20

29.10.20

I'nasa 7. KaTteropuaJjibHbie
nannble. Hactpoiika 6ubmmore-
ku pandas. Co3JjaHue KaTeropu-
aJIBHBIX NIepeMeHHbIX. [lepe-
MMEHOBaHue Kateropui. Jlo-
OaBneHne KaTeropuil. Y gajneHue
KaTeropuil. Y gjajieHue Heuc-
MOJIB3YEMBIX KaTeropuil. Ycra-
HOBKa KaTeropuil. Beruucnenue
OTHCATENIbHBIX CTATUCTHK IS
KaTeropuaibHOI NepEMEHHOM.
O06paboTKa MIKOIHHBIX OIIEHOK

05.11.20

I'nasa 8. UucjaeHHble M CTATH-
cTuyeckue MetToabl. Hactpoii-
ka 6ubnmoreku pandas. [Ipume-
HEHHE YNCIIEHHBIX METOJOB K
oObekTam OubnoTexku pandas.
BrinonHeHne CTaTUCTUYECKUX
oreparyii ¢ o0beKTamMu O1b-
JIMoTekH pandas.

05.11.20

12.11.20

I'naBa 9. 3arpy3ka naHHBIX.
Hacrpoiika Oubnnorexu pandas.
Pabota ¢ CSV-daiinamu u Tek-
CTOBBIMU/Ta0JINYHBIMU JIAHHBI-
MU. UTeHHe U 3auch JaHHBIX B

BXB-IlerepOypr,
2009. — 512 c.

5. MamunHOe
oOyueHue u aHa-
3 JTAaHHBIX
[DneKkTpoHHBIH
pecype]. — Pe-
UM JOCTyma:
http://www.uic.un
n.ru/~zny/mi/
(mara oOpareHus:
04.04.2019).

6. A.H.Bacunbes
, Python Ha mpwu-
mepax. IIpaxrtu-
YEeCKHH Kypc MO
IPOTrPaMMHUPOBa-
HUIO, U37-BO
Hayka u TexHuka
— Mocksa, 2016,

ISBN 978-5-
94387-995-1, 432
CcTp.

7. Makkunmu VY.
Python u anamm3

TAHHBIX -
Mocksa: JIMK-
mpecc, 2015 -

URL:http://mww.
studentlibrary.ru/
book/ISBN97859
70603154.html

8. T'ypuxos C. P.
OcHOBBI anro-
puTMH3AlMK U
IIPOrpaMMHUPOBa-
Hus Ha Python:
YuebHoe  moco-
oue: 1 - Mockaa:
OO0  'HayuHo-
U3JaTEeIbCKUN
uentp WHOPA-
M, 2018 - 343c. -
URL:
http://znanium.co
m/go.php?id=924
699

9. Cammepduia
M. Python Ha

MIpaKTHKE -
Mockga: JIMK-
mpecc, 2014 -

URL:http://mwww.
studentlibrary.ru/
book/ISBN97859
70600955.html

MUTOHOBCKHX  OOBEKTOB,  (yHKIHI
numpy, MUTOHOBCKUX CIIOBapei, MaH-
nacoBckux ob0bektoB Series u CSV-
¢aiinos.

36. Onpenenenue pa3MepHOCTH Jara-
¢peiima.

37. Ha3naueHue W W3MCHEHHE WMEH
CTONOIOB B naTadpeiime.

38. BolpaBHHBaHHE CTPOK NPH CO3.1a-
HuM fatadpeiiMa.

39. Otbop ompeaeseHHbIX CTONOLOB U
CTpOK natadpeiima.

40. Cosznanue cpesa narappeiima.

41. OtGop CTpPOK ¥ CTOJNOLOB Jara-
(peliMa 1o TIO3UIMH U METKE.

42. TIouCK CKaJISIPHOTO 3HAYCHUSL.

43. TIpuMeHeHHe JOTHYECKOro 0TOopa
K patadpeimy.

44. TlepenMeHOBaHHE CTOJIOLIOB.

45. JloOaBimeHHe HOBBIX CTOJIOLIOB C
noMouipl0 omeparopa [|] U Meroaa
.insert().

46. JlobaBineHne CTOJOLIOB 3a CYET
pacimupenust natadpeiima.

47. Jlo6aBieHue cTOIOIOB C TIOMOIIIBIO
KOHKaTCHAIIUH.

48. TlepeynopsiiouMBaHKE CTOIOLOB.
49. 3ameHa coIepKUMOTO CTOIOMA.

50. Ypanenue cTon0OIOB.

51. TlpucoenuHeHne HOBBIX CTPOK.

52. KoHKaTeHaIus CTPOK.

53. JloOaBieHre W 3aMeHa CTPOK 3a
cUeT paclmmpeHus naradpenma.

54. VnaneHue CTPOK C MOMOIIBIO Me-
tona ,drop().

55. VnaneHuwe CTpOK ¢ HMOMOLIBIO JIO-
THYECKOTO 0TOOpA.

56. YnaneHue CTPOK ¢ MOMOIIBIO cpe-
3a.

57. BaxxHOCTh MPUMEHEHHSI HHIEKCOB.
58. Tunel  MHAEKCOB  OMOIMOTEKH
pandas.

59. OcHnosHoii T Index.

60. Mungexcor Int64Index u
Rangelndex, B kauecTBE METOK HCIOJb-
3yIOTCS

61. wenble yncna.

62. Unpekc Float64Index, B kauectse
METOK MCIOJIB3YIOTCS YnCIia

63. ¢ mraBaromiei TOYKOM.

64. IlpencrapneHne NUCKPETHBIX WH-
TepBaIoB c HCIIONIb30BAHUEM
Intervallndex.

65. Karteropuu B KavecTBe WMHICKCA —
Categoricallndex.

66. WMungekcaiust Mo JaTaM U BPEMEHH
¢ momorueio Datetimelndex.

67. Mungekcaiusi Mepruo0B BPEMEHHU C
noMoiubsro Periodlndex.

68. Pabora ¢ uHIEKCaMU.

69. Co3maHue ¥ WCIOJIB30BAaHHE WH-
IeKkca B 00BeKTe Series WIH 0OBEKTE
DataFrame.

70. OTbop 3HAYEHHUI C TTOMOIIBIO HH-
JeKca.

71. TIpeoOpa3oBaHUE AaHHBIX B HHACKC
U TOJIyYeHUE JaHHBIX U3 HHIIEKCA.

72. llepennpekcanus oOBeKTa OHO-
TMoTeK: pandas.
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¢dbopmate Excel. Urenue u 3a-
ek JSON-daiinos. Urenne
HTML-daiinos u3 MuTtepHera.
Urenue u 3anucs HDFS-
(aitnos. 3arpyska CSV-daitnon
u3 nTepHera.

10

19.11.20

I'nasa 10. IlpuBenenue naH-
HBIX B nopsaaok. Hacrpoiika
oubmmoTekn pandas. Uto Takoe
MPUBE/ICHUE TAHHBIX B MOPSI-
nok? Kak paboTats ¢ mpomy-
MIEHHBIME TaHHBEIME. OOpaboT-
Ka AyOJIHPYIONIIXCS TAaHHBIX.
[IpeoOpazoBaHue TaHHBIX

11

19.11.20

I'nama 11. O0benuHeHne, CBA-
3bIBaHMe U U3MeHeHue (opMbI
nanHbIx. Hactpoiika 6ubmmore-
ku pandas. Konkarenanus gaH-
HBIX, PACMOJIOKEHHBIX B HE-
CKOJIBKUX 00bekTax. CriusiHue u
coelMHEHHE JaHHbIX. [ToBopoT
JAHHBIX JUI TPeoOpa3oBaHUs
3HA4YEHUH B HHIEKCHI 1 HA000-
poT. COCTHIKOBKA U PaCCTHIKOB-
Ka naHHbIX. [Ipeumyiectsa uc-
MOJIb30BAHUS COCTHIKOBAaHHBIX
JAHHBIX.

12

26.11.20

I'naBa 12. ArpernpoBanue
nannbix. Hactpoiika 6ubimore-
ku pandas. O030p CXeMBI «pa3-
JICJICHUE - TIPUMEHEHHE - 00b-
enuHeHuey. JlaHuble 111 npu-
MepoB. Paznenenne naHHbIX.
[IpuMeneHue arperupyromumx
¢dbyHKIMH, TpeoOpa3oBaHui 1
(huIbTPOB.

13

03.12.20

03.12.20

I'naBa 13. AHaIu3 BpeMeHHBIX
psnoB. Hactpoiika Oubnnoreku
pandas. IIpeacrasienne aar,
BpEMEHH 1 UHTEPBAIOB. BBeze-
HUE BO BPEMEHHEBIE Psbl. BbI-
YHCJIEHNE HOBBIX JIaT C TOMO-
mpko cMeneHui. [pencrasne-
HUE TIPOMEKYTKOB BPEMEHH C
OMOILBI0 00beKkTOB Period.
O0paboTKa Ipa3IHUKOB C I10-
MoILBIO KaneHaape. Hopmanu-
3a1ysg BPEMEHHBIX METOK C TI0-
MOIIBIO YaCOBBIX MosIcoB. Orre-
paiuy ¢ BpeMEHHBIMHU PsIiaMu.
[IpumeHeHue K BpeMEHHOMY
Py oneparuii Ha OCHOBE
CKOJIB3SIIIIET0 OKHA.

14

10.12.20

17.12.20

I'maBa 14. Buzyanuzanmus.

Hacrpoiika Oubnnorexu pandas.
OCHOBHBIE HHCTPYMEHTHI BU3Y-
anuzanuu. Co3nanue rpadukoB

JlomosiHUTEIB-
Has JuTepatrypa
10.Kypc  “Intro-
duction to Python
for Data Science”
https://www.datac
amp.com/courses/
intro-to-python-
for-data-science
11. Cnenanu3za-
uus “Python for
Everybody”
https://lwww.cours
era.org/specializat
ions/python

12. Wes McKin-
ney (2011). Py-
thon for Data
Analysis: Data
Wrangling  with
Pandas, NumPy,
and IPython.

13. BonkoBa B.M.
u 1p. IIporpamm-
HbIE CUCTEMBI
CTaTHCTUYECKOTO
aHaimza. OOHa-
pYXXEHHE 3aKOHO-
MEpPHOCTEMN B
JAHHBIX C  HC-
M0JIb30BaHHEM
SI3BIKA Python:
Yr1Bepxaeno Pe-
JAKIIMOHHO-
U3/1aTeNbCKUM
COBETOM YHUBEp-
cUTeTa B Ka4eCcTBe
yu4eOHOro  Moco-
ous - Mocksa:
N3narenscTBo
HI'TY, 2017 -
URL:
http://www.stude
ntlibrary.ru/book/
ISBN9785778231
832.html

14. TIpoxopeHOK
H A wu np.
Python 3. Camoe
He00X0IuMoe:!
ITocobme: 1 -
CII6: Wsnarens-
CTBO 'bXB-
ITerepOypr', 2016
-464c. - URL:
http://znanium.co
m/go.php?id=944

73. Hepapxuueckasi HHICKCALIS.

74. Co3pnaHue KaTeropualbHBIX IIepe-
MEHHBIX.

75. IlepenMeHOBaHNE KaTErOpUil.

76. JloOaBiicHIE HOBBIX KaTCTOPHIA.

77. Y naneHue KaTeropuii.

78. YnaneHHe HCHCIIONB3YyEMBIX KaTe-
TOpHH.

79. YcraHOBKa KaTeropui.

80. OmmucarenbHble CTATUCTUKH.

81. YacToTsl 3HaYCHHIL.

82. MuHUMYM, MaKCUMYM U MOJa.

83. Brmonnenne apU(PMETHIECKIX
omepanuii ¢ 0OBEKTaMHU OHONIHOTEKU
pandas.

84. BrlumcieHHe KOJMYECTBA 3HAYe-
HHUH.

85. OnpeneneHue yHHKaJIbHBIX 3HAYeE-
HUil (M X BCTPEYaeMOCTH).

86. BplumcieHre MUHEMyMa ¥ MaKCH-
MyMa.

87. BelBog © HaMMEHBIIMX M 1T
HanOOJIBIINX 3HAYCHUH.

88. BrluncieHre HAKOIUICHHBIX 3Haye-
HUH.

89. TlonyueHHe HTOTOBBIX OMHUCATEIb-
HBIX CTATHUCTHK.

90. M3mepeHue LEHTPATbHON TEHICH-
uH (CperHero, MeHaHbl U MOJIBI).

91. BeluncieHUEe AUCIECPCHU, CTaH-
JIapTHOTO OTKJIOHEHWs, KOBapHalld H
KOPPEJSIIHN.

92. BBIMONHEHUE JUCKPETH3alUU U
KBaHTOBAHMS JAHHBIX.

93. BebluKciieHre paHTa 3HAUYCHUI.

94. BblUHCIICHUE INPOLEHTHOTO H3Me-
HEHHs UL KaKIOro HaOJNIONCHUs ce-
pHH.

95. BhImosHEHHE ONepaIfii co CKOJIb-
3SIIIMM OKHOM.
96. Co3znanue
JIAHHBIX.

97. Urenne CSV-daiina B naradpeiiv;
98. Vka3aHuWe HHIEKCa cToiONa MpHU
grenun CSV-daiina;

99. BeiBon © crenuduKanuo THIA
JIaHHBIX;

100.Yka3aHue UMeH CTOJIOIOB;
101.Yka3anue KOHKPETHBIX CTOJIOLIOB
UL 3arPY3KH;

102.Coxpanenue ganabix B CSV-paiin;
103.PaboTy C maHHBIMH, B KOTOPBIX
HCTIONB3YIOTCS pa3JeuTeNHt MoJeif;
104.00paboTky 3arpsiI3HEHHBIX  JaH-
HBIX, B KOTOPBIX MCIIOJB3YIOTCS pasfe-
JINTEJIN TI0JICH;

105.Urenne u 3amuch AaHHBIX B (op-
Mmate Excel;

106.Yrenue u 3ammcs JSON-(aiinos;
107.Yrenne HTML-¢aitno u3 MHTEp-
HerTa;

108.Yrenne u 3anmcs HDFS-¢aiinos;
109.3arpy3ky JaHHBIX O KOTHPOBKAax
akiuii ¢ Beb-cepBucoB  Yahoo! U
Google Finance;

110.3arpy3Kky ZIaHHBIX 00 ONIMOHAX C
Beb-cepeuca Google Finance;
111.3arpy3ky 0a3bl JaHHBIX MO KOHO-
MHUYecKOl cratucTuke PenepanbHOro
pesepBHoro O6anka Cent-Jlynca;

cirydaifHOW  BBIOOPKH
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BpPEMEHHBIX PSI0B. Bunsl rpa-
(hPMKOB, YACTO UCTIOIB3YIOIINECS
B CTaTMCTUYECKOM aHaJIU3e
JaHHBIX. Pa3Melienre HecKob-
KHX TpaUKOB Ha OJTHOM PHCYH-

K€ BPY4HYIO.

12

15.Cysu P. A.
Python: Ilocobue
- CII6: Uznarens-
CTBO 'bXB-
[TerepOypr', 2015
- 759c. -
URL:http://znaniu
m.com/go.php?id
=939857

112 3arpy3ky maunbix Kennera ®pen-
ya;

113.3arpy3ky maHHbIX BcemupHOro
OaHKa.

114.Yto Takoe MpHBEACHHE JTaHHBIX B
TOpSI0K?

115.Kak paboTaTh C MNPOIYIIEHHBEIMI
JTAHHBIMHU.

116.ITouck 3Hauyennii NaN B o0bekTax
O6ubnmorexu pandas.

117.Y naneHue npomyIeHHbIX TaHHBIX.
118.06pabotka 3nayenuit NaN B xome
apuUpMETHIECKAX OTIepaIii.
119.3anonHeHNe MPOITYIIEHHBIX JaH-
HBIX.

120.IIpssmoit ® OOpaTHBIH TOPSIAKK
3aII0JIHCHUS TIPOIYIICHHBIX 3HAUYCHUH.
121.3anonHeHne ¢ TOMOIIBIO METOK
HHJIEKca.

122 BbInonHeHHe UHTEPIOSILUE TPO-
MTyIICHHBIX 3HAYECHHH.

123.06paboTka TyOIUpYOIUXCS JTaH-
HBIX.

124 TIpeoGpazoBaHue TaHHBIX.
125.ComocTaBienre 3HAUCHUH APYrUM
3HAYCHMSIM.

126.3ameHa 3HAUYCHU.

127 Tlpumenenne QpyHKIMA 11 Tpeod-
pa3oBaHUs JaHHBIX.

128 KoHkaTeHalMsl JaHHBIX, Paclojo-
JKCHHBIX B HECKOJIBKIX 00BEKTaX.
129.IToHnmMaHue CEeMaHTHKH KOHKaTe-
HalUW, IPUHITON 110 YMOITYaHHIO.
130.ITepexirovyenre ocell BbIPAaBHHBA-
HHS.

131.0OnpeneneHre TUIA COSAUHEHHS.
132.IlpucoearHeHrne BMECTO KOHKaTe-
HallH.

133.MrHopupoBaHue METOK HHIEKCA.
134.Cnaustaue ¥ coequHEHe TaHHbBIX.
135.CnusiHie  JaHHBIX, PaCIIOJOXEH-
HBIX B HECKOJIbKHX OOBEKTAX .
136.HacTpoiika CeMaHTHKH COEIHHE-
HHS TIPU BBITIOJIHCHUH CITUSHHUS.
137.IToBOPOT maHHBIX A Tpeodpaso-
BaHWs 3HAUYEHHWI B WHIEKCHI M HA000-
poT.

138.CocThIKOBKa M PACCTHIKOBKA JaH-
HBIX.

139.CocThIKOBKA C TIOMOIIBIO HEUepap-
XHYECKUX HHIEKCOB.

140.PaccTpIKOBKAa C TIOMOIIBIO Hepap-
XHYECKUX HHIEKCOB.

141.PacriaBieHue AaHHBIX AJsI TPeoo-
pazoBaHHs «UIMpOKOro» ¢opmara B
«UTHHHBI» 1 HA000POT.
142.IlpeumymiecTBa  HCIOJIb30BAHUS
COCTBIKOBAHHBIX TAHHBIX.

143.0030p cxemBbl «pasfeneHue - MpH-
MEHEHHE - 00beIHHEHHEY.

144 T'pynmmupoBKa 1Mo 3HAYSHUSAM OJTHO-
ro croyiona.

145.]IpocMOTp pe3ysbTaTOB TPYMIIU-
POBKH.

146.I'pynmupoBka IO 3HAYCHHSM B
HECKOJIbKMX CTOJIOIaX.

147 I'pynmmupoBKa MO YpOBHIM HHIEK-
ca.

148.IIpumeHeHne (YHKIOUA arperamumn
K CTPYNIIHPOBAHHBIM JIAHHBIM.
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149.00630p npeobpa3oBaHuii TaHHBIX.
150.ITpakTudeckue IpuMepsl Hpeodpa-
30BaHUs JaHHBIX: 3aII0JIHCHUE CPEIHU-
MU 3HAUCHUAMH U Z-3HAUYCHHSAMH.

151 Ilpumenenne  QuIbTpanuu IS
BBIOOPOYHOTO yIaJCHUS] TPYNI JaH-
HBIX.

152. inckperu3anyst 1 OHHHHT.
153.Co3manne BpeMEHHOTO psiia ¢
ONpEACIECHHON YaCTOTOM.

154 IlpencraBieHue naT, BPEMEHH H
HHTEPBAJIOB.

155.Co3anne BpeMEHHOW METKH C
MTOMOIIBI0 00BEKTA timestamp.
156.Mcnonp3oBanue obwvekra timedelta
IUIsL TIPEICTABICHUS BPEMCHHOTO WH-
TepBaa.

157 Mupexcanust c TIOMOIIIBIO
datetimelndex.

158.Co3manne BpEeMEHHBIX PSIAOB C
OIIpEe/ICJICHHBIMU YaCTOTAMH.
159.IpencraBieHne MHTEPBAJIOB NaH-
HBIX C IOMOIIBIO CMEIEHUH JaT.
160.ITpuBsi3ka TEpUOTOB K KOHKPET-
HBIM JIHSIM HEJENH, Mecsla, KBapraia
WM TOJA.

161.MopenupoBanne HHTEpBaia Bpe-
MEHH C TOMOIIBI0 00BeKTa period.

162 Munexcarys c TIOMOLIBIO
periodindex.

163.00paboTka TNpa3gHUKOB C IHOMO-
1[I0 KaJeHAapen.

164.Hopmanu3arus BpeMEHHBIX METOK
C HOMOIIBIO YaCOBBIX MOSICOB.
165.CaBur BpeMeHHOTO psiga C omepe-
JKEHHEM U C 3aI1a3/IbIBaHHEM.
166.ITpeoOpa3oBaHre 4YacTOTHI  Bpe-
MEHHOTO Psa.

167.YBenuueHue WM  yMCHBIICHUE
mara JWUCKPETH3aliKd BPEMEHHOTO psi-
Ja.

168.IIpuMeHeHHE K BPEMEHHOMY DSy
omepaluii Ha OCHOBE CKOJIb3SIIEro
OKHa.

169./leMmoHCTpaiist ~ OTHOCHTEIBHBIX
pa3Muuii ¢ TOMOIIBIO CTOJOUKOBBIX

JHarpamMmm.
170.Busyanuzarus pacrpenencHui
JIAHHBIX C TIOMOIIBIO TUCTOTPAMM.

171 Busyanu3zanus pacripeneneHuit

KaTerOpUaIbHBIX JAHHBIX C ITOMOIIBIO
AMIAYHBIX THArPaMM.
172.0ro0paxkeHre HAKOIUIEHHBIX HTO-
TOB C MOMOLIBIO IUIOIAJHBIX JHa-
rpaMMm.

173.Busyanuzauust B3aUMOCBS3U MEX-
Iy IOBYMs NEPEMEHHBIMH C IOMOIIBIO
JIMarpaMMBbl PacCEesTHUSL.

174 Busyanu3zanus OILIEHOK pacmpesie-
JEeHUS C TOMOIIBI0 TpaduKa sIepHOH
OLICHKH IIOTHOCTH.

175.Busyanu3zanus KOppersinui Mex Iy
HECKOJBKUMH MEPEMEHHBIMU C IIOMO-
IIBI0 MaTPHUIBI IUATPAMM PACCESTHUS.
176.0To0OpakeHne B3aUMOCBsI3Eil MeX-
Ny HECKOJIbKUMH ITEPEMEHHBIMH C MO-
MOIIBIO TEIJIOBBIX KapT.

UTOIro
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