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Heabio 00y4yeHust TUCHUIJIMHBI — SBISIETCS ()OPMUPOBAHKE y CTYJCHTOB 3HAHUH U
MIPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX I pabOThl ¢ OCHOBHBIMHU OmbiroTekamu Python mms
aHanmu3a gaHubiX: Pandas, NumPy u matplotlib. A Ttaxke, ocBOUTE coaepKaHuUs AUCITUTLTHHEI
MyTEeM IOJTYYEHHS TEOPETHYECKUX M MPAKTHUECKUX 3HAHWS B XOJE JICKIIMOHHBIX 3aHATHH U
CEMHHAPOB, 3aKPEIHUTh UX B MPOLECCE CHCTEMAaTHYECKOH CaMOCTOSITENILHOI paboThl u cdop-
MHPOBATh 3HAHUA, YMCHUA U BJIaJICHUA B COOTBETCTBUU C KOMIICTCHIHUAMH, COACPKAILIUMUCAH B
yueOHOI TIporpamme.

3aaun AMCHMIINHBI:

— O3HAKOMUTH CTYACHTOB C MCTOJaMU U CPCACTBAMU aHAJIN3ad JAHHBIX;

— CcoJeicTBUE B MOJTYYCHUH YMEHUSI [0 UCTIONB30BaHMI0 6ubmmotexu Pandas;

— JaTh 3HaHHA 0 PabOTe ¢ MPOrpaMMHOM CpeIoii aHaM3a JaHHBIX B OubanoTeke Pandas;

— c¢opMHpPOBaTh YMEHHUSI aHAIN3UPOBAaTh, CTPYKTYpHUpPOBAaTh W 00padaThiBaTh JAaHHBIC WH-
TepakTUBHOU cpene Jupyter;

— TPUBUTH CTYJEHTaM CIIOCOOHOCTBH MPEACTABISATH PE3yJIbTaThl B HHTEPAKTHBHOM (hopmate
Jupyter Notebook;

— chopmupoBath orsATHsA 00 00beKkTax DataFrame u Series;

— HAYYUTh CTYJEHTOB CTPOHTH Tpaduku ¢ momoinsio matplotlib;

— TPHUBUTH CTYACHTAM CHOCO6HOCTI) peliaTh MOCTABJICHHBIC 3a/la4U 110 UMIIOPTY, aHAJIM3Yy U
BU3yaJIM3allMU JaHHBIX B Python.

Onucanue
Kypca

IIpenmerom n3yueHUs AUCHUTUINHB «@PaKTAJbHBIA aHAIW3 PHIHOYHBIX JAHHBIX HA
si3pike Python» sisttorcs 6ubnuoreka Pandas - momysipHbIii makeT Jyist aHau3a U 00padoT-
KM JaHHBIX Ha s3bike Python. OH mpemmaraer s¢dekTuBHBIC, OBICTPBIE, BRICOKOIIPOU3BOIH-
TeJIbHBIE CTPYKTYPHI JaHHBIX, KOTOPBIE MTO3BOJISIOT CYIIECTBEHHO YIIPOCTUTH padoTy. JlaHHBIH
KypC MO3HAKOMHUT Bac ¢ OOIIMPHBIM HAOOPOM HMHCTPYMEHTOB, TpeisiaraeMbiX OMOIMOTEKON
pandas, - HaunHas ¢ 0030pa 3arpy3KH JaHHBIX C yAAIEHHBIX WCTOYHHUKOB, BBHIMTOJHEHUS YHC-
JIEHHOTO M CTATUCTUYECKOTO aHalln3a, MHJEKCAINH, arperaiui U 3aKaH4YuBasi BU3yalIn3amnuei
JAHHBIX U aHAJIU30M (PMHAHCOBOW MH(OPMAIIHY.

IIpe pexBu-
3UTBI

IIpe peKBU3NTHI AUCHUTLIMHBI
N3yuenue kypca «®pakTajJbHbIi aHAJIM3 PHIHOYHBIX JAHHBIX Ha sa3bike Pythony
OIIMPAETCs Ha MOJHBIM LUK 0a30BBIX 3HAHWU 1O WHPOPMATHKE, BBICIICH MaTeMaTHKE, OCHO-
BbI [IPOrPaMMHUPOBaHsI, HHTEPHET TexHoJoruy, Technology Big Data a tarxke apyrux creru-
QIBHBIX JUCIUTUINH.

ITocT pexBu-

ocT pekBU3NTHI TUCHUTIIHHBI
3HaHUSA TO JaHHOW JAMCIWIUIMHE HEOOXOIWUMBI JJIi HAIMCAHUS KYPCOBBIX MPOEKTOB,

3UTBI KBaJM(PHUKAIMOHHBIX Pa0OT, TPU MOJTrOTOBKE IPE3CHTAIMH, a Takke NpoQecCHOHATLHON
MOJITOTOBKE.
B pe3zynomame oceoenus oucyuniunsl 6aKanaep 00aXHceH 3HAmy:
- CHHTaKCHUC U YIPaBJISIOIINe KOHCTPYKIUHK si3bika Python;
KoMnereH- | - ocHOBHBIE CTaHIAPTHBIC MOYJIH 1 6UGIHOTEKH B Python;
110711 - 0cOOEHHOCTH Pa3pabOTKU NPUKIAJHBIX IPOrpaMM Ha si3bike Python;

- IPUHIIAIIEI pa3pabOTKU COOCTBEHHBIX MOJYJIEH U OMOIHOTEK;
-CTIeTIMAIM3UPOBAHHBIEC OMOIMOTEKH IJIsl aHAIM3a TaHHBIX;




B pe3ynomame oceéoenus oucyuniunot 6aKanaep 00aXHceH yMenn:

- pa3pabaThIBaTh MPUKIIAJAHBIE IPOTPaMMBI Ha S3BIKE ITporpaMMupoBanus Python;
- HCIIOJIb30BaTh KaK CTaHJAPTHBIC, TAK U JIOTMOJIHUTEIEHBIC MOIYIIN, PACIIIUPEHUS U TIAKETHI;
- c0o371aBaTh COOCTBEHHBIC MOy U UMIIOPTHPOBATH UX;
- CO311aBaTh COOCTBEHHBIC MIPHUIIOKEHHUS U OMOTHOTEKH.

B pe3ynvmame oceoenusa oucyuniunsl 6aKanasp 00axceH 671a0emn:
- HaBBIKaMH pa3pabOTKU MPUWIOKECHUN C BHCITHUMY UCTOYHUKAMU JTAHHBIX (TEKCTOBBIMHU
¢aitnamu, xml-¢paitnamu, csv-daiinamn);
- MPaKTUYECKUMH HaBBIKAMH WCTIOJB30BaHMsI HaOopa Ombmmorek s3p1ka Python s mpuknan-
HBIX 33714 B 00JIACTH aHaJM3a TaHHbBIX;
- HaBBIKaMU pa3pabOTKH NMPUIIOKCHHUN U COOCTBEHHBIX OMOINOTEK Ha si3bIke Python.

Jonsicen demoncmpupoeams cROCOOHOCHb U 20MOBHOCHID.

- IPUMEHSATH TOJTy4YeHHbIE 3HAHUS B CBOEH JaibHEHIe! IpodeCCHOHANBHON e TeNFHOCTH B
00J1acTH aHaIM3a JIAHHBIX C UCIIOJIB30BAaHUEM MpOorpaMMupoBanus Ha Python u cienmanmzu-
pPOBaHHBIX OMOJINOTEK.

Jia yerienHO#H paboTHI IIpeToAaBaTess U CTYJeHTa Ha/I0 COOM0aTh CIeIyIolIre IpaBuia;

IMoauTuka e He npomyckaTh 3aHATHS,
Kypca ® AKTHUBHO y4aCTBOBAaTh B yueOHOM IPOIECCE;
o CBOCBPCMCHHO BBITTIOJIHATH JOMAITHUC 3aJaHUs.
MeToabl Metoapl npenogaBaHus:
npemnoaaBa- ® JIEKLUH,
HUA: ° AUCKYCCHUH,
OneHka 3HaHMI OyeT MPOBOJUTHCS HA OCHOBe eBpomneiickoii cuctembl ECTS. Cucrema
ECTS wu3HauanpHO AETUT CTYIEHTOB MEXAY TPYIIIAMHU «3aYTeHO», «HE 3aUTEHO», a 3aTeM
OLIEHMBAET pabOTy THX JBYX IPYIII O OTACIHHOCTH.
CrynenTsl, HaOpagiue 6osee 50 0aJIoB, MOMYYaIOT OLIEHKY «3auTeHOo». 3 rpymnm moy-
YHBIINE OILCHKU «3aYTCHO» Ha OCHOBAHHMU MTOTOBOTO KOHTPOJS MOJYYAIOT OLEHKH «OTJIMY-
HO» (0T 85 1o 100 6anmoB), «xopomio» (0T 70 1o 84 6amIoB), «yAOBIETBOPUTEIHHOY» (0T 50 10
69 GaoB).
bannvl umoeosoii ouenku pacnpedenaromes ciedyiouum oopazom:
Tekymas koHTpoIBHAS paboTa - 40%
PyGesxxnast konTponbHasg padota — 40%
Uroroserii kouTposs —20%
Llpu gvisedenuu umo2o8oii oueHKy OVOVm V4umvl8amsbcs aKmMuHOCHb CHYOEHMOs 6
peuleHuu 3a0ay, npeoaaemblx Ha 3aHAMUSIX.
®opMa KOH- | o Texymias KOHTpoJbHAS paboTa (JOMalIHUe 33aJaHusl) HeOOXOAUMBI ISl 3aKPeTUICHUS
TPOJIS 3HA- | M3YYEHHOTO Marepualia, a TAKKE JUIA TIPOBEPKH YPOBHS MOHMMaHWs Marepuana. /lomaiiHue
HU 3agaHus OyayT colepkKaTh MPUMEPaMH, HCIIOJIB3YIOMINE OCHOBHBIC (DAaKTHI M MMOJIOKEHHS. BbI-
TIOJIHEHHE JIOMAIIHUX 33/IaHUH 1aCT BO3MOXKHOCTD CTy/I€HTaM IIOHUMATh Ha JIOJDKHOM YPOBHE
HPOMIEHHBIN MaTepual.
o PyGexHasi KOHTpOJIbHAS paboTa JaeTcs Ui MPOBEPKH 3HAHHIA 10 TEKYIIMM MaTepua-
JIaM. By[IyT MPEAIOKCHBI ITPAKTUYCCKUEC U TCOPECTUUCCKUC 3aJaHus, PACKPBIBAIOIIUE ITIOHUMaA-
HHE OCHOBHBIX ompezesieHuii [IpaBuibHOE BRIIOJTHEHHE KOHTPOJIBHBIX Pa0oT, JacT CTYJACHTaM
mproOPECTH BEICOKUX 3a4eTHBIX 0aytoB. OJJTHUM U3 OCHOBHBIX YCJIOBHH Habopa BHICOKUX Oall-
JIOB ABJIACTCA BJIaJCHUC CTYACHTOM HpOﬁHeHHOFO Marc€puajia Ha JOCTaTOYHO BBICOKOM
ypoBHe. KoHTponbHEIE paboThl OyAyT MPOXOJUTH B YCTaHOBIEHHOE BpeMs. [lepecnaya KoH-
TPOJIBHBIX Pa0OT HE MpPeTyCMaTPUBACTCSL.
o Utoroseiii KOHTPOJIb — 3TO KOMIBIOTEPHOC TCCTHUPOBAHMHE, 4TOOBI CTYACHTBI MOI'JIH,
Ha/IJIeKaIuM 00pa3oM MOJrOTOBUTHCS K DK3aMEeHY 3apaHee JaeTcs MepedeHb dK3aMEHAIOH-
HBIX BONPOCOB. OTBET CUMTACTCS HAWIYYIINM, €CIIM TeOpeTHIecKre (haKThl OyIyT WILTIOCTPH-
pOBaHbI KOHKPETHBIMHU IIPHUMEPaMHU.
OcHoBHas IuTEpaTypa
Jlareparypa: | 4y poien Xeiinr M das / AB.T — M.: IMK Tlpece, 2018.-
OcHOBHAs . Maiikn Xeiint Uzyuaem pandas / miep. ¢ anrin. A.B. I'py3nesa. » pecc, .
438c.:
IE:I:::: 2. baprecsu A. A. Texnonoruu ananusa aaHHbeix: Data Mining, Visual Mining, Text Mining,

OLAP [Tekct] / A. A. baprecsn, M. C. Kynpusinos, B. B. Crenanenko, u T. 1. — 2-¢ u31l.,




nepepad. u pon. — Cankr-IlerepOypr: BXB-IletepOypr, 2017. —384 c.

3. HckyceTBo aHanmM3a JaHHBIX: B3IV MU3HYTPU [DIEKTPOHHBIN pe-cypc]. — Pexum mocty-
na: https:// www.osp.ru/cio/2018/02/13054071/ (nata 06-pamenus: 08.04.2019).

4. Ananu3 JaHHBIX U MporeccoB : yued. nmocobue / A.A. bapcersH, M.C. Kynpusinos,U.H.
Xomnon, M.JI. Tecc, C.U. EnuzapoB. — 3-e u3n., nepepad. u porn. — CII6 : BXB-IlerepOypr,
2012. — 512 c.

5. MammHHoe oOy4YeHHE W aHaIW3 JAHHBIX [DNEeKTpOHHBI pecypc]. — Pexum mocrtyna:
http://www.uic.unn.ru/~zny/ml/ (nara oopamienus: 04.04.2019).

6. A.H.Bacunbes, Python Ha npumepax. [IpakTrueckuii Kypc MO MPOrpaMMHPOBAHUIO, H3]I-
Bo Hayka u Texnuka — Mocksa, 2016, ISBN 978-5-94387-995-1, 432 ctp.

7. Makkuamu Y. Python w anmanm3 pmawweix - Mocksa:  JIMK-mpece, 2015 -
URL:http://www.studentlibrary.ru/book/ISBN9785970603154.html

8. T'ypukor C. P. OcHOBBI anropuTMHU3alMy ¥ IPOrpaMMHUpoBanus Ha Python: YueOHoe mo-
cobue: 1 - MockBa: OOO 'Hayuno-uzpatensckuii neatp MHOPA-M', 2018 - 343c. - URL:
http://znanium.com/go.php?id=924699

9. Cammepdunn M. Python Ha mnpaktuke - MockBa: JIMK-mpece, 2014 -
URL:http://www.studentlibrary.ru/book/ISBN9785970600955.html
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12. Wes McKinney (2011). Python for Data Analysis: Data Wrangling with Pandas, NumPy,
and IPython.

13. BonkoBa B.M. u ap. [IporpaMmmHbie cHCTEMBI cTaTHCTHYeCKOro aHanuza. OOHapyKeHHe
3aKOHOMEpPHOCTEH B JIAaHHBIX C UCTOJB30BaHHMEM si3bika Python: YTBepxkaeno PemaximonHno-
M37IaTeIbCKUM COBETOM YHHMBEPCHTETAa B KadecTBe ydueOHOro mocobusi - Mocksa: M3narens-
crBo HI'TY, 2017 - URL: http://www.studentlibrary.ru/book/ISBN9785778231832.html

14. TIpoxopenok H. A. u np. Python 3. Camoe neobxoaumoe: ITocobue: 1 - CII6: M3natens-
ctBo 'BXB-IletepOypr', 2016 -464c. - URL: http://znanium.com/go.php?id=94412

15. Cy3u P. A. Python: Ilocobue - CII6: UznarensctBo 'BXB-IlerepOypr', 2015 - 759c. -
URL :http://znanium.com/go.php?id=939857

CPC

HbIX B Pandas.

Tpyno- Bunei pabot (3cce
Ne pyx zel pabot (3cce, ®opma
Conepxanue padoThI E€MKOCTh | TPE3CHTAIUH, JOKIA],
1/ KOHTPOJIA
4acoB pedepar u zp.)
1 ITpoueccsl aHanM3a JaHHbIX. 6 Hoxnan
ITarmacoBCKue CTPYKTYPhI JAHHBIX
2 . 6 Pedepar
Series u DataFrame. Gep
Hcronp3oBanue meTooB .head
3 . & 0, . 6 Jloxmaz
.tail() u .take() u1st BBIBOJIA 3HAYCHUH.
Cosnanne o0ObekTa dataframe u3 nu-
TOHOBCKHX OOBEKTOB, (YHKIIUN
4 | numpy, TUTOHOBCKUX CJIOBapei, maH- 6 Pedepar
JlacoBCKUX 00bekTOB Series u CSV-
(haiinos.
[lepenMenoBaHue, 100aBICHUE U YA~
5 p > A ya 6 Joxman
JICHHE CTOJIOIIOB
BaxXHOCTh IPUMEHEHHS HHIEKCOB B
6 P A 6 Joxnan
Pandas.
Co3anue KaTeropuaibHbIX TepeMEH-
7 A p p 6 Pedepar

8 Urenue CSV-daiina B natadpeiim. 6 Jloxnaz

0030p CXEMBI «pa3JIeICHUE - TPUMe-

6 OKJIa,
HEHUE - 00BEIUHEHNE. A A

IIpencraBienue gaT, BpeMEHU U WH-

0 tepsasioB B Pandas. 6 Pedepar

BCEI'O 60



http://www.studentlibrary.ru/book/ISBN9785970603154.html
http://znanium.com/go.php?id=924699
http://www.studentlibrary.ru/book/ISBN9785778231832.html
http://znanium.com/go.php?id=94412

IIpumeyanu
e.

JlomarnHue pabOTHI TOJDKHBI OBITH TPEACTABICHBI B TOYHO YCTAHOBIEHHBIN IPEIOIaBaTeIeM
cpok. B ciydae cmaum pa®oT mocie ycTaHOBIEHHOTO cpoka cHuMaeTcst 50% 6amioB, momy-
YCHHBIX CTYJCHTOM.

KanennapHo-temaTnyeckuii IJIaH pacnpeaejieHls Y4aCOB € YKa3aHHEM He/leJU, TeMbl

Q
5
No Jlata Tema 3 Jureparypa [ToaroToBUTEIHHBIE BOIPOCHI
h 0 110 MOIYIIAM
3
=~
I'naBa 1. buéanoreka pandas OcHoBHasi jnTe- | KouTpoibHeie Bonpock::
M aHAJIN3 JAHHBIX. 3HAKOMCTBO parypa 1. Tleppuinas 06paGoTKa AAHHBIX.
6uGmIoTeKoi pandas. 06 2. Awnanu3 IaHHBIX C MOMOIIBI OMO-
¢ on OTCKOM pandas. Lopa- . . nmoteku Pandas.
0OTKa JTaHHBIX, aHAJIN3, HAyKa U 1. Maiikn XeHAaT | 3. Hayka o nanmsix.
1 16.09.21 | Gu6mmorexa pandas. ITpouecc Hsyugaem pandas / | 4. Tlpennasnauenue OubmoTeKH
210921 | AHAIHM3A TAHHBIX. INousttus 4 mep. ¢ auria. A.B. ga”dlf‘ls-
o «JIaHHBIC» U «aHAJIU3» B KOH- IpysneBa. — M.: | > - POUHCCCR AHATNIA AAHHBIX.
6. AyrmeHrauus JaHHbIX.
TEKCTEe 3HAKOMCTBA C OHOIHOTE- JAMK Hpece, | 7. Mpunuun read-eval-print-loop
ko# pandas. J[pyrue oubmuore- 2018.-438c.: (REPL).
ku Python, paGoTaromie BMecte 2. Baprecsu A. | 8. Ilpumenenne terpaky Jupiter mis
¢ 6ubaroTekoi pandas. A.  Texuoaoruu 3‘*”}‘33 JQHHEIX.
. HUIIbI JaHHBIX.
I'nasa 2. 3amyck 0uOmoTEeKH AHAMM3a JIAHHBIX: | 10 [Tepevenmbie.
pandas. YcranoBka Anaconda, Data Mining, | 11. Bpemenssre pspi.

2 23.09.21 | Jupyter Notebook. 3nakomctBo | o | Visual ~ Mining, | 12. Komuectsennbiii i kauecTBEHHbI
CO CTPYKTypamH JTaHHBIX ONO- Text Mining, ;‘I;aﬂg%l 5 3
nuoTeku pandas - Series u OLAP [Tekcr] / aHéHH;I;OMep HBIH | MHOTOMCPHBI
DataFrame. Busyanusanus A. A. baprecsH, | 14, Bugmnorexu Python, paGotarouiue
I'nasa 3. [IpencraBiaenne oja- M. C. Kynpus- | smecre ¢ Gubnnorexoii Pandas.
HOMEpHBIX JAHHBIX ¢ TIOMO- HOB, B. B. Cre- | 15 Ycranoka Anaconda, Pandas u
b0 00TeKTa Series. TAHCHKO, | T. X i%py}iggltgelg(o)toe‘zook U €r0 TEeTPaJKU
Hacrpoiika 61/16J11/10TeK?1 pandas. — 2-€ U311, TIePe- | 17 Hacrpoiixa Pandas.

Co3znanue o6bekTa Series. pab. m Jom. — | 18. Mmmopr Pandas.
Caoiictsa .index u .values. Pa3- CaHKT- 19. Mannacockue CTPYKTYpPBI JAHHBIX
mep u popma 0ObekTa Series. ITerepbypr: BXB- 28“‘86“ DatasFrém&
. 'bCKT DCIICS.
28.09.21 Ycranoska uiexca B(_) BpeMA Ilerepbypr, 2007. 21. O6wext DataFrame.
co3yianms o0bekTa Series. Hc- —384c. 22. 3arpyska nanmsix u3 CSV-aiina.
3 30.09.21 | momb30BaHue MeTO0B ,head(), 6 3. HckyccrBo 23. Busyanuzauus JaHHBIX B Pandas.
,tail() u ,take() 714 BBIBOJIA 3HA- aHanM3a JaHHBIX: | 24. Cosmanue cepuu c HCTIONB30BAHH-
05.10.21 | yequii. Toyuenne 3HaueHuil B B3MISL  M3HYTPH Z,M TMTOHOBCKUX CIHCKOB, ClOBapet,
. o KO num; U CKAJLIPHBIX 3HA4eC-
o0BeKTe Series 1Mo METKE WK [DnexTpoHHbIH HP}I’;II a Py P
no3uru. Co3manue Cpe30B pe-cpr]- — Pe- | 25, JocTynm K 3HaYeHHsAM OOBEKTA
oObekTa Series. BeipaBHUBaHUE KUM JlocTyma: | Series ¢ momouplo cBokcTs .index u
NMAHHBIX [T0 METKAM HHIEKCA. https://www.osp.r -ZV:IUSS-
BEbINOJIHEHHE JIOTHYECKOTO OT- u/cio/2018/02/130 | eK::eSii?:: e pasmepa H- popul
Gopa. Ilepentiexcals o6bexTa 54071/ (mata 00- | 27 yeramoska muaexca Bo Bpewms co-
Series. Monndukanus o0beKTa paeHus: 3maHusg 00beKTa Series.
Series Ha MecTe. 08.04_2019)_ 28. Hcmons3oBanne metonoB .head(),
Tnasa 4. [pexcraienne Ta6- 4, Amanms  jaH- .tail() u .take() mis BBIBOJI 3HAUCHHH.
29. Ilouck 3HAYEHMH MO0 METKE MHIEK-
JIUYHBIX 1 MHOIOMEPHBIX HBIX M IPOLCCCOB | o\ nosm.,
JAAHHBIX C MOMOLILI0 00bEKTA : yue0. nocoOue / | 30. Cospanne cpe3oB  MOMysApHBIE
07.10.21 | dataframe. Hacrpoiika 616- A.A. bBapcersH, | crocoGbl Co3aHMs CPE3OB.
4 moteku pandas. Co3nanue 4| M.C. Kympusi- | 31 Boipasnusanme Janubix ¢ nowo-
b0 MECTOK HHACKCA.

12.10.21 obnektoB DataFrame. Jloctyn k HoB, LU Xouog, 32. BeImonHEHNE JTOTHIECKOT0 0TOOpA.
JaHHBIM BHYTPH 00BEKTa M.J. Tecc, C.H. | 33 Iepeunpexcanus oobekTa Series.
DataFrame. Jloruueckuii 0T60p EJII/ISaPOB. — 3-e | 34. Moanbukanus 3HaUYCHUH Ha Me-
cTpoK.OTHOBPEMEHHBIN 0TOOP u3l., nepepad. u | cre.

CTPOK 1 CTONGLOB porn. — CII6 35. Co3manue obObekra dataframe wu3




14.10.21
19.10.21

21.10.21

I'maBa 5. BeinostHeHne onepa-
umii HaJ 00bEeKTOM
DataFrame u ero cogep:xu-
MbIM. HacTpoiika OubnmoTexku
pandas. IlepenmenoBanme
cTononoB. JlobaBIeHHEe HOBBIX
CTOJIOIIOB C MOMOIIBIO OIIEpaTo-
pa [] u meTona .insert(). JloOaB-
JIEHWE CTOJIOIOB 3a CUET pac-
mmpenus aatadpeiima. JJodas-
JICHHE CTOJIOLOB C TOMOIIBIO
KoHKaTeHauu. [lepeynopsao-
YHBaHKE CTOJOIOB. 3aMeHa Co-
Jep>KUMOTO CTONIONA. Y JalieHue
ctonooB. [Iprcoennaenne HO-
BBIX CTpoK. KoHKaTeHarus
ctpok. JlobaBieHue u 3ameHa
CTPOK 3a CUET pacUIMpeHHUs J1a-
Tapeiima. Y paneHne CTpOK C
nomonipio Meroaa ,drop(). Y na-
JICHHE CTPOK C TMIOMOIIIO JIOTH-
geckoro oToopa. Y maneHve
CTPOK C IIOMOIITBIO Cpe3a.

26.10.21

28.10.21

I'maBa 6. Hupexcanusi JaHHBIX
Hacrpoiika Oubnnorexu pandas.
BaxHocTh NpUMEHEHUS HHIICK-
coB. TuIbl HHAEKCOB OMOIHOTE-
ku pandas. Pabota ¢ nngekca-
mu. [IpeoOpa3oBanre TaHHBIX B
MHJIEKC U MOJTyYeHHE TaHHBIX U3
uHaekca Mepapxuieckas uH-
JeKCaIusl.

02.11.21

04.11.21

I'nasa 7. KaTteropuaJjibHbie
nannble. Hactpoiika Onbmmore-
ku pandas. Co3Jjanue KaTeropu-
aJIBHBIX NepeMeHHbIX. [lepe-
HMMEeHOBaHue Kateropui. Jlo-
OaBneHHe KaTeropuil. Y ganeHue
KaTeropuil. Y jajieHue Heuc-
MOJIB3YEMBIX KaTeropuil. Y cra-
HOBKa KaTeropuil. Beruucnenue
OTHCATENbHBIX CTATUCTHK IS
KaTeropuaibHOI NEpEMEHHOMU.
O06paboTKa MIKOJTHHBIX OIICHOK.

09.11.21

11.11.21

I'naBa 8. YUucjeHHble H CTAaTH-
cTuyeckue MetToabl. Hactpoii-
ka 6ubmmoreku pandas. [Tpume-
HEHHE YNCIIEHHBIX METOJOB K
oObekTam OubnoTexku pandas.
BrinonHeHne CTaTUCTUYECKUX
oreparyii ¢ o0beKTamMu O1b-
JmoTeku pandas.

16.11.21

18.11.21

I'naBa 9. 3arpy3ka 1aHHbIX.
Hacrpoiika Oubnnorexu pandas.
Pabora ¢ CSV-daiinamu u Tek-
CTOBBIMU/Ta0JINYHBIMU JIAHHBI-
MU. UTeHHe U 3aIUCh JaHHBIX B

BXB-IlerepOypr,
2009. — 512 c.

5. MamuaHOe
oOyueHue u aHa-
U3 JAaHHBIX
[DneKTpOHHBIH
pecypc]. — Pe-
UM JOCTyna:
http://www.uic.un
n.ru/~zny/ml/
(mara oOpareHus:
04.04.2019).

6. A.H.Bacunbes
, Python na mpu-
mepax. IIpaxrtu-
YECKUH Kypc MO
IPOrpaMMHUPOBa-
HUIO, U37-BO
Hayka u TexHuka
— Mocksa, 2016,

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

7. Makkunmu VY.
Python u anamms

TAHHBIX -
Mocksa: JIMK-
mpecc, 2015 -

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

8. T'ypukos C. P.
OCHOBBI anro-
puUTMH3AlMK U
MIPOrpaMMHUPOBa-
Hus Ha Python:
VYuebHoe  moco-
oue: 1 - Mocksa:
OO0  'HayuHo-
U3IaTEIbCKUN
uentp HWHOPA-
M, 2018 - 343c. -
URL:
http://znanium.co
m/go.php?id=924
699

9. Cammepduia
M. Python Ha

MIpaKTHKE -
Mockga: JIMK-
mpece, 2014 -

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

MUTOHOBCKUX  OOBEKTOB,  (pyHKIMH
numpy, MUTOHOBCKUX CIIOBapei, MaH-
nacoBckux o0bektoB Series u CSV-
(aiinos.

36. OnpeneneHne pa3MepHOCTH HIaTa-
¢peiima.

37. Ha3naueHue W W3MCHCHHE WMEH
CTONOIOB B naTadpeiime.

38. BolpaBHHBaHHE CTPOK IMpH CO3/1a-
HuM natadpeiima.

39. Otbop ompeneneHHbIX CTONOLOB U
CTpOK natadpeiima.

40. Cosnanue cpesa narappeiima.

41. OTOop CTPOK ¥ CTOJOLOB JaTa-
(peiiMa 1o TIO3UIMH U METKE.

42. TIoucK CKaJISIPHOTO 3HAYCHUSL.

43. TIpuMeHeHue JOTHYECKOro oThopa
K natagpeimy.

44. TlepenMeHOBaHHE CTOJOLIOB.

45. JloOGaBneHHEe HOBBIX CTOJIOIIOB C
MIOMOIIBI0 OIleparopa [] U MeToda
.insert().

46. JlobaBiaeHne CTOJOLIOB 3a CYET
pacimupenus natadpeiima.

47. JloGaBieHue CTOIOIOB C TIOMOIIBIO
KOHKaTEHAIUH.

48. TlepeymnopsaoYHBaHKE CTOIOIOB.
49. 3ameHa cOIepKUMOTO CTONIONA.

50. Ypanenue cTon0IOB.

51. TlpucoenuHeHne HOBBIX CTPOK.

52. KoHKaTeHaIHs CTPOK.

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

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

55. VnaneHue CTpOK C MOMOMIBIO JIO-
THYECKOTO 0TOOpA.

56. YnaneHue CTPOK C MOMOIIBIO cpe-
3a.

57. BaxxHOCTh MPUMECHEHHS WHICKCOB.
58. Tunel  MHAEKCOB  OMOIMOTEKH
pandas.

59. OcHosHoii Tum Index.

60. Muanexcor Int64Index "
Rangelndex, B kauecTBe METOK HCIIOJb-
3YIOTCS

61. menble yncna.

62. Uunexc Float64Index, B kauecTBe
METOK HMCIOJIB3YIOTCS YUCIia

63. c mraBaromei TOYKOM.

64. IlpencraBneHne IUCKPETHBIX WH-
TepBaJIoB c HCIIOJIb30BaAHUEM
Intervallndex.

65. Kareropumu B kauecTBe MHIEKCA —
Categoricallndex.

66. WMungekcamusi Mo JaTaM U BPEMEHH
¢ momoIikio Datetimelndex.

67. Nunekcaiusi mepruoaoB BPEMEHH C
noMolubsio Periodlndex.

68. Pabora ¢ uHIEKCaMU.

69. Co3maHne W WHCIOJB30BAHHE WH-
IeKkca B 00BeKTe Series MM 0OBEKTE
DataFrame.

70. OTbop 3HAYCHUII C MOMOIILIO HH-
JeKca.

71. TlpeoOpa3oBaHue NaHHBIX B MHIIEKC
U TOJIyYeHUE JaHHBIX U3 HHIIEKCA.

72. llepennpekcanuss oOBeKTa OHO-
oTekn pandas.
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¢dbopmate Excel. Urenue u 3a-
ek JSON-daiinos. Urenne
HTML-daiinos u3 MuTtepHera.
Urenue u 3anuch HDF5-
(aiinos. 3arpyska CSV-daitnos
n3 UnTepuera. 3arpy3ka J1an-
HBIX C YJaJICHHBIX CEPBUCOB.

10

23.11.21

25.11.21

I'nasa 10. IlpuBenenue naH-
HBIX B nopsiaok. Hactpoiika
oubmmoTekn pandas. Uto Takoe
MPUBEJICHUE TAHHBIX B ITOPSI-
nok? Kak pabortaTs ¢ mpormy-
MIEHHBIME TaHHBEIME. OOpaboT-
Ka TyONHUPYIOMUXCS JaHHBIX.
[IpeoOpazoBaHue NaHHBIX

11

30.11.21

02.12.21

I'nasa 11. O0benuHeHue, CBA-
3bIBaHMe U U3MeHeHue (OopMBbI
nannbix. Hacrpoiika 6ubinore-
ku pandas. Konkarenarust nas-
HBIX, PACHOJIOKEHHBIX B HE-
CKOJIBKHMX 00bekTax. ClusHue u
coelMHEHHE JaHHbIX. [ToBopoT
JaHHBIX U1 IpeoOpa3oBaHus
3HAYE€HUI B HHIEKCH 1 HA000-
poT. COCTBIKOBKA U PACCTHIKOB-
Ka gaHHbIX. [IpenmyinecTsa uc-
MOJIb30BAaHUS COCTHIKOBAHHBIX
JTAHHBIX.

12

07.12.21

09.12.21

I'naBa 12. ArpernpoBanue
nanHbIx. Hactpoiika 6ubmnmoTe-
ku pandas. O0G30p CXeMbI «paz-
JICJICHUE - TIPUMEHCHHE - 00b-
eavHeHuey. JlaHHble 11 npu-
MepoB. Paznenenne naHHbIX.
IIpuMeHeHne arperupyommx
(hyHKIMHA, TpeodpazoBaHuil 1
(UIBTPOB.

13

14.12.21
16.12.21

21.12.21

I'naBa 13. AHa;IM3 BpeMeHHBIX
psnoB. Hactpoiika 6ubmuorexu
pandas. IIpeacrasnenune aaT,
BpPEMEHH U UHTEpBaJioB. Brene-
HUE BO BPEMEHHBIE psAbl. BbI-
YHCJICHNUE HOBBIX AAT C IOMO-
mpko cMeneHui. [pencrasne-
HUE TIPOMEKYTKOB BPEMEHH C
OMOIIIBI0 00beKTOB Period.
O6paboTka Npa3gHMUKOB C TO-
MOl KaneHiapei. Hopmanu-
3a1ysg BPEMEHHBIX METOK C TI0-
MOILBIO YaCcOBBIX NOACOB. Ore-
paumu ¢ BpeMEHHBIMH PSIIaMH.
IIpumeHeHue Kk BpeMEHHOMY
Py oneparuii Ha OCHOBE
CKOJIB3SIIIIETO OKHA.

14

23.12.21

I'maBa 14. Buzyanuzanus.
Hacrpoiika 6ubnuorexku pandas.
OCHOBHBIE HHCTPYMEHTBI BU3Y-

JlomosHuTEIB-
Has JuTepaTrypa
10.Kypc  “Intro-
duction to Python
for Data Science”
https://www.datac
amp.com/courses/
intro-to-python-
for-data-science
11. Cnenanusa-
mus  “Python for
Everybody”
https://www.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 gp. IIporpamm-
HBIE CUCTEMBI
CTaTHCTUYECKOTO
aHaymza. OOHa-
pYyXECHHE 3aKOHO-
MEpHOCTEMN B
JAHHBIX C  MC-
MOJIb30BaHUEM
si3pika  Python:
YTBepxkaeno Pe-
JAKIIMOHHO-
M3JIaTEIbCKUM
COBETOM YHUBEp-
CUTETa B KAYECTBE
y4eOHOro  I0Co-
ous - Mocksa:
N3narenscTBoO
HI'TY, 2017 -
URL:
http://www.stude
ntlibrary.ru/book/
ISBN9785778231
832.html

14. TIpoxopeHOK
H A wu np.
Python 3. Camoe
Heo0X0IuMoe:
ITocobme: 1 -
CII6: HWsnarens-
CTBO 'bXB-
ITerepOypr', 2016
-464c. - URL:
http://znanium.co
m/go.php?id=944

73. Hepapxuueckasi ”HACKCALHSL.

74. Co3pnaHue KaTeropuajibHbIX Iepe-
MEHHBIX.

75. IlepenMeHOBaHUE KaTErOpuUil.

76. JloOaBiieHIE HOBBIX KaTCTOPHIA.

77. Y naneHue KaTeropuii.

78. YpaneHne HEWCIONB3yeMBIX KaTe-
TOpHH.

79. YcraHOBKa KaTeropui.

80. OmmucarenbHbIe CTATHCTUKH.

81. YactoTsl 3HaYCHHIL.

82. MuHUMYM, MAaKCUMYM U MOJIa.

83. Brmonnenne apupMETHIECKIX
omepanyii ¢ 0OBEKTaMH OHOIHOTEKH
pandas.

84. Brrumcrienne KoimdecTBa 3Hade-
HUH.

85. OnpeneneHue yHHKaJIbHBIX 3HAYe-
HUi (M UX BCTPEYaeMOCTH).

86. BplumcieHne MHHHMyMa B MaKCH-
MyMa.

87. BelBog 1 HaMMEHBIIUX M II
HauOOJIBIINX 3HAYCHUH.

88. BrruncieHre HaKOIUICHHBIX 3Ha4e-
HUH.

89. TlonyueHne HTOTOBBIX OMHUCATENb-
HBIX CTaTUCTHK.

90. M3mepeHue LEHTPANbHOW TEHICH-
uH (CpeIHero, MeHaHbl U MOJIBI).

91. BeluncieHUEe AUCIEPCHH, CTaH-
JNapTHOTO OTKJIOHEHWS, KOBapHallid |
KOPPEIISIUHL.

92. BrlmojHeHHWEe JUCKPETH3ALMH U
KBaHTOBAHMS JAHHBIX.

93. BebluKciieHre paHTa 3HAUYSHHU.

94. BbluHCIICHHE TPOLEHTHOTO H3Me-
HEHHs UL KaXIOro HaONIONeHUs ce-
pHH.

95. BhImonHEHHE ONepaIyii co CKOJIb-
3SIIIUM OKHOM.
96. Co3nanue
JaHHBIX.

97. Urenue CSV-daiina B naradpeiiv;
98. Vka3aHume WHIEKca cToiOna mpu
yrenun CSV-daiina;

99. BeiBon ® crenuduKanuo THIA
JIaHHBIX;

100.Yka3aHue UMeH CTOJIOIOB;
101.Yka3aHue KOHKPETHBIX CTOJOIIOB
UL 3arPy3KH;

102.Coxpanenue ganubx B CSV-paiin;
103.PaboTy c maHHBIMH, B KOTOPBIX
HCIIONIB3YIOTCS pa3JeUTeNH MoJeif;
104.00paboTky 3arpsi3HEHHBIX  JaH-
HBIX, B KOTOPBIX MCIIOJB3YIOTCS pasje-
JIUTENH TOJIEH;

105.Urenue W 3amuch AaHHBIX B (op-
Mmate Excel;

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

108.Urenue u 3amuce HDF5-daiinos;
109.3arpy3ky JaHHBIX O KOTHPOBKAax
akiuii ¢ BeG-cepBucoB  Yahoo! U
Google Finance;

110.3arpy3Kky IaHHBIX 00 ONIMOHAX C
Beb-cepBuca Google Finance;
111.3arpy3ky 0a3bl JaHHBIX MO HKOHO-
MHUYecKol cratucTuke PenepanbHOro
pe3epBHoro O6anka CeHt-Jlymca;

cilyuyailHOM  BBIOOpKH
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28.12.21

amm3anuu. Co3aanue rpapuKoB
BPEMEHHBIX PsI0B. Bumabl rpa-
(hPMKOB, YACTO UCTIOIB3YIOIIUECS
B CTaTUCTUYECKOM aHAJIU3E
TaHHBIX. PazMerienre HeCKOIb-
KHX TpaUKOB HAa OJTHOM PHCYH-
K€ BPYUHYIO.

12

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

112 3arpy3ky maunbix Kennera ®pen-
qa;

113.3arpy3ky maHHBIX BcemupHOro
OaHKa.

114.Yto Takoe MpHBEACHHE JTaHHBIX B
TOpsI0K?

115.Kak paboTaTh ¢ NPOITYIIEHHBIMI
JaHHBIMU.

116.ITouck 3Hauyennit NaN B oObekTax
O6ubnmotexu pandas.

117.Y naneHue NpoOMyIIEHHbIX TaHHBIX.
118.06pabotka 3Hayenuit NaN B xome
apupMEeTHIECKNX ONepaIii.
119.3anonHenne MpOITYIIEHHBIX aH-
HBIX.

120.Ilpssmoit m  OOpaTHBIH IOPSIIKK
3aII0JIHCHUS TIPOIYIICHHBIX 3HAYCHUH.
121.3amonHeHue ¢ IOMOIIBIO METOK
HHIEKCa.

122 BbInonHeHHEe HHTEPIOSILUAN IPO-
ITyIIEHHBIX 3HAYEeHUH.

123.006paboTka mayOIMpyIOIUXCs TaH-
HBIX.

124 TlpeoGpazoBaHue TaHHBIX.
125.ComocTaBienye 3HAUCHUH APYTUM
3HAYCHMSIM.

126.3ameHa 3HAUCHUH.

127 Ilpumenenne GyHKIMA 151 TIPe06-
pa3oBaHuUs TaHHBIX.

128.KoHkaTeHalusi JaHHBIX, PacIojo-
JKEHHBIX B HECKOJIBKIX O0OBEKTaX.
129.ITonnmaHue CEeMaHTHKH KOHKaTe-
HalUH, IPUHIATON 110 YMOTYaHHIO.
130.ITepexirodenne oceil BhIPaBHHBA-
HHS.

131.0OnpenenexHre TUIA COSAUHEHHS.
132.IlpucoenrHenrne BMECTO KOHKaTe-
HalUH.

133.MrHopupoBaHne METOK MHIEKCA.
134.Cnusaue ¥ coequHeHne TaHHbBIX.
135.CrusiHie  TaHHBIX, PaCIOJI0KEH-
HBIX B HECKOJIBKHX OOBEKTAX .
136.HacTpoiika CeMaHTHKH COEIHHE-
HHS TIPU BBITIOJIHEHUH CIUSHHUS.
137.J1oBOpOT MaHHBIX AJIs mpeodpaso-
BaHWs 3HAUYCHMIl B MHIEKCH M Ha000-
poT.

138.CocThIKOBKa M PacCTHIKOBKA JaH-
HBIX.

139.CocThIKOBKA C TIOMOIIBIO HEHEpap-
XHYECKUX HHICKCOB.

140.PaccTpIKOBKAa C TIOMOIIBIO Hepap-
XHYECKUX HHICKCOB.
141.PacruiaBieHue AaHHBIX IJIsI TPeoo-
pa3oBaHHsS «IHUPOKOTo» (opmara B
«UTMHHBI» U HA000POT.

142 TlpeumymiectBa  HCIIOJIB30BAHUS
COCTBIKOBAaHHBIX JaHHBIX.

143.0030p cxemBbl «paszeneHue - MpH-
MEHEHHE - 00beIHHCHHEY.

144 T'pynmupoBKa 1Mo 3HAYCHUSM OJTHO-
ro croaoa.

145.]IpocMOTp pE3yNIbTaTOB TPYMIIU-
POBKH.

146.I'pynnupoBka MO 3HAYCHHSM B
HECKOJIbKHX CTOJIOaX.

147 I'pynmipoBKa TO YpPOBHSIM HWHICK-
ca.

148.IIpnmeHeHne (YHKIUA arperamun
K CTpYNIHPOBAaHHBIM TAHHBIM.
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149.00630p npeobpa3oBaHuii JaHHBIX.
150.ITpakTudeckue mpuMepsl npeodpa-
30BaHUS JJAHHBIX: 3aIlOJIHEHUE CPEIHU-
MHU 3HAUCHUSAMH M Z-3HAUECHHSAMH.

151 Ilpumenenne  QuibTpanuu I
BBIOOPOYHOTO yJaJCHUs] TPyNO [JaH-
HBIX.

152. inckperu3anyst 1 OHHUHT.
153.Co3manne BpeMEHHOTO psiia ¢
ONpeAETIEeHHON YaCTOTOM.

154 IlpencraBieHue naT, BPEMEHH H
HHTEPBAJIOB.

155.Co3manne BpeMEHHOH METKH C
MTOMOIIBI0 00BEKTA timestamp.
156.Vcrionp3oBanmne o0bekTa timedelta
IUIsL TIPEJCTABICHUS BPEMCHHOTO WH-
TepBaa.

157 unexcanus c MIOMOIIIBIO
datetimelndex.

158.Co3manne BpEeMEHHBIX PSIOB C
OIIpE/ICIICHHBIMH YaCTOTAMH.
159.IIpencraBieHue WHTEPBAJIOB JaH-
HBIX C TIOMOIIBIO CMEICHUH JaT.
160.ITpuBsi3ka TEpUOTOB K KOHKPET-
HBIM JHSIM HEJelnH, Mecsla, KBapTaia
WM TOJA.

161.MopenupoBanue HWHTepBaia Bpe-
MEHH C ITOMOIIBI0 00BeKTa period.

162 Munexcarms c TIOMOLIBIO
periodindex.

163.00paboTka Npa3HUKOB C MOMO-
LIBIO KaJleHaapei.

164.Hopmanuzarus BpeMEHHEIX METOK
C HOMOIIBIO YaCOBBIX MOSICOB.
165.CaBur BpeMeHHOTO psiga C orepe-
JKEHUEM U C 3aI1a3/IbIBAHHEM.
166.ITpeoOpazoBaHre 4acTOTHI  Bpe-
MEHHOTO psiJa.

167.YBenuueHue WM  YMCHBIICHUC
mrara JAUCKPETH3allik BPEMEHHOTO psi-
pit:

168.IIpnMeHeHHE K BPEMEHHOMY DSy
Olepaluii Ha OCHOBE CKOJb3SIIErO
OKHa.

169./lemoHCTpaiist ~ OTHOCHTEIBHBIX
pa3IMYMii C TOMOIIBIO CTOJOMKOBBIX

JHarpamMM.
170.Busyanuzanus pacrpeneneHui
JIAHHBIX C TIOMOIIBIO TUCTOTPAMM.

171 Busyanu3zanus pacripeneneHuit

KaTeropuajbHbIX JaHHBIX C TOMOIIBIO
SIIUYHBIX AXArPaMM.
172.0ro0pakeHre HAKOIUIEHHBIX HTO-
TOB C TOMOIIBIO IUIOMIAAHBIX JHa-
rpamm.

173.Busyanu3anys B3aHMOCBSI3H MeEX-
Iy ABYMs TEPEeMEHHBIMH C ITOMOLIBIO
JIMarpaMMBbl PAaCcCEesTHUSL.

174 Busyanu3zanmsi OLIEHOK pacrpejie-
JIeHHsI C MOMOLIbI0 TpaduKka sIEpPHOM
OLICHKH TUIOTHOCTH.

175.Busyanu3zanust KOppersiui Mex Iy
HECKOJIBKUMU TMEPEMEHHBIMU C TOMO-
IIBI0 MaTPHUIBI IUArPaMM PACCESTHUS.
176.0To0paxeHne B3anMOCBsI3Eil MeX-
Ny HECKOJIbKUMH ITEPEMEHHBIMH C TO-
MOIIBIO TEIJIOBBIX KApT.




60

UTOro
I'paduk camocTrosiTe/IbHOH padoThI CTY/ICHTOB
Ne | Hememu 2 |3|a|5|6|7]8|9l10|11]|12|13]14]15| 16 | CyrmmtOa-
Mecsipt JI0B
CEHTIOPh OKTAODPE HOAOPb JeKkadpb
1 Texynmii 10 15 15 40 6annos
KOHTPOJIb
2 CPC 40 | 40 6ammoB
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