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9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

LleJ'IFIMl/I OCBOEHUA yqe6H0|7| ONCUUNMITUHBLI ABNAKOTCA: OBJllageHne O6y‘-laeMbIMI/I meToaa-
MU N MOoAdeNIaAMN aHalln3a OaHHbIX.

3agayum y4ebHOM ANCUUNIINHDI:

— N3yYeHue 1 NOBTOpEeHE MaTeMaTUYECKUX OCHOBaAHUN aHanmnsa JaHHbIX;
— N3yYeHMe OCHOBHbIX METOO0B U anropuTMOB aHanusa gaHHbIX;

— OCBOEeHMe TexHornormn paspabotku MO ans aHanusa gaHHbIX.

10. MecTo yyebHOM AncuMNNUHLI B cTpykType OOI

AuncumnnuHa oTHocuTCA K 0ba3aTensHoM YyacTu yyebHoro nnaHa (6nok b1).

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNNMHE/MOAYNIO (3HAHUS, YMEHUA,
HaBbIKW), COOTHECEHHbIE C MSIAHUPYEMbIMU pe3yrbTaTaMuU OCBOEHUS obGpa3oBaTernbHOWM

nporpamMmmbl (KOMneTeHLWIFlMVI) n UHANKaTopamMum UxX AOCTUXEeHUA:

Kog HasBaHne komneTeHuun Koga(bl) Nuamkatop(bl) MnaHnpyemble pesynbTaTbl 0byye-
HUSI
OrlK-1 | CnocobeH HaxoauTb, bop- | OlK-1.1 | Obnagaet dyHaameH- | 3HaTb: dyHAAMeEHTanbHble MaTe-
MynMpOBaTh U pellaTh ak- TanbHbIMU 3HAHWAMM W | MAaTUYECKUE OCHOBbI aHanu3a gaH-
TyanbHbIE N 3HAYUMblE NPaKTU4ECKMM  OMbITOM | HblX, MeToAbl MPOEKTUPOBAHUSA WU
npobnemMbl NpUKNagHon n B hOpPMYnUpOBKe 1 co3faHns NporpamMMHbIX NPOAYKTOB
KOMMbIOTEPHON MaTemaTtu- pelleHnn akTyanbHbIX W | AN 3a4ad aHanusa AaHHbIX
Kn. 3Ha4YMMBbIX Npobnem
NPUKNagHOM M KOMMbHO-
TEpPHON MaTteMaTuku.
OrlK-1.2 | YmeeT ucnonb3oBaTb UX | YMETb: MPUMEHATb Matemartuye-
B NpodeccnoHarnbHOM | Ckme MeTodbl Mpu pelleHun 3agad
OedaTenbHOCTU. aHanusa [aHHbIX, MCNnonb3oBaTb
pasnuyHble WHCTPYMEHTanbHbIE
cpeactea paspabotkm 1O gns
aHanunsa gaHHbIX.
OrlMK-1.3 | imeeT HaBbikn pewe- | Bnagetb: metogamyn npuknagHom
HWSA aKTyanbHbIX M 3Ha- | MareMaTuKM NS aHanu3a AaHHbIX,
YAMbIX Mpobnem npu- | TEXHONMOMMAMM  CO34aHusd  Mpo-
KNagHoOM W KOMMbIOTEP- | FpaMMHbIX MPOAYKTOB AN peanu-
HOW MaTemMaTuKu. 3aunm MeTogoB aHanmsa aHHbIX B
npuKnagHbix 3agadax.

12. O6beM agncuunnuHbI B 3a4eTHbIX eauHuuax/yac — 2/72.

Popma NPOMEXYTOYHON aTTecTaumm: 3a4€T C OLEHKOMN.

13. TpypoemKocTb No BUAam y4yebHomn paboTbl

TpyooeMKocTb
Bug y4ebHoi paboThbl Bcero Mo cemecTpam
4 cemecTp
AyaonTopHble 3aHATUSA 28 28
nekumm
B TOM 4ucne: npakTnyeckme 14 14
naboparopHble 14 14




CamocTosTenbHas pabota 44 44
B TOM 4ucrie: KypcoBas pabota (npoekT)
dopmMa npoMexXyTodHOM aTTecTaumm
3a4€T C oueHKom
WToro: 72 72

13.1. CopepxaHue gUCLUMNIINHDI

n/n

HaunmeHoBaHWe pasgena
OMCUMNIUHBI

CopnepxaHue pasaena OUCUMMINHbI

Peanunzauusa
pasgena guc-
LUMNNUHBI C
NMOMOLLIbIO OH-
nawvH-kypca,
JYMK *

1. NpakTnyeckue 3aHATUSA

1.1 Bubnuoteka Pandas n aHa-

N3 JaHHbIX

3HakoMcTBO ¢ GubnuoTtekon Pandas O6paboTka
AaHHbIX, aHanu3, Hayka n bubnuoteka Pandas O6-
paboTka faHHbIXx AHanu3 faHHbix Hayka o gaHHbIX
MpenHasHaveHne 6udnmotekn Pandas [Mpouecc
aHanusa gaHHeix [Mpouecc B3aumocBsisb Mexay
KHWUIOWM 1 NPOLLECCOM aHanus3a AaHHblx [MoHaTMA
«daHHble» U «aHanM3» B KOHTEKCTE Hallero 3HakoMm-
cTBa ¢ bubnunotekon Pandas Tunbl gaHHbIX [lepe-
MeHHble BpemeHHble psagbl  ObLme NoHATUSA aHanwm-
3a u ctatuctukn  [pyrme 6ubnuotekn Python, pa6o-
Tarouwme Bmecte ¢ bubnmotekon Pandas YncneHHble
N HayuyHble BbluncrieHms — NumPy n SciPy CtaTtuctu-
Yyeckun aHanua — StatsModels MawmnHHoe oby4eHune
— scikit-learn PyMC — ctoxacTtuyeckoe 6anecoBckoe
MoaenupoBaHue Bwuayanusauusa gaHHbix — matplotlib
n seaborn

https://edu.vsu

.ru/course/vie

w.php?id=401
8

1.2 MpeacraeneHne ogHomep-
HbIX JaHHbIX C MOMOLLIbIO

obbekTa Series

Hactporika 6mnbnmnotekn Pandas CosgaHne obbekTa
Series Cos3gaHne obbekTa Series ¢ NOMOLLbIO NUTO-
HOBCKMX CMMUCKOB M CrioBapen Cos3naHne obbekTa
Series ¢ nomoLbto pyHkumMn NumPy  CosgaHne 06b-
eKTa Series ¢ NOMOLLbIO CKansipHOro 3HavyeHus Caon-
ctBa index n values Pasmep 1 dopma obbekTa
Series YcTaHOBKa MHAEeKca BO BpeMsi Co3gaHnst 00b-
ekta Series Vcnonb3oBaHne metogos head(), tail() n
take() ons BbiBOAa 3Ha4YeHUi [lonyyeHne 3HayeHun B
obbekTe Series no meTke unyv nosmumm  [ouck no
MeTKe C NOMOLLbO onepartopa [] u ceoicTtea ix[] AB-
HbI MOMCK MO MO3MUMM C MOMOLLbIO CBOWCTBA iloc(]
FABHBLIN MOMCK NO MeTKaM C NMOMOLLBIO CBoUCTBa loc[]
CospaHune cpe3oB obbekTa Series  BblpaBHMBaHME
JaHHbIX NO MeTkaM uHaekca BbinonHeHue noruye-
ckoro otbopa MepeuHgekcauus obbekta Series
Mogudmkaumst obbekta Series Ha mecte

https://edu.vsu
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1.3 MpeacTtaBneHne TabnMyHbIX
N MHOTOMEPHBIX OaHHbIX C
nomoLLblo obbekTa

DataFrame

Hactpoiika 6ubnmnotekn Pandas Co3sgaHne 06beKkToB
DataFrame Co3gaHue obbekta DataFrame Ha ocHo-
Be pesynbtaToB yHkumMn NumPy Co3gaHune obbekTa
DataFrame ¢ nomoLlbi0 MNMTOHOBCKOrO Ccrnosaps u
obbekToB Series CospaHue obbekta DataFrame Ha
ocHoBe CSV-gpavina [ocTyn K OaHHbIM BHYTPU 00b-
ekta DataFrame OTtbop ctonbuoB B o0b6beEKkTe
DataFrame OTt6op cTpok B 06bekTe DataFrame [lo-
WCK CKanspHOro 3Ha4eHWs Mo MeTKe U No3vuun ¢ no-
mowbto at[] n iat[] CosgaHue cpesa patadpenma c
nomoulbto onepatopa [|  Jlormdeckuin oTbop CTpoOK
OOHoBpPEMEHHbIN 0TOOP CTPOK U CTONOLIOB

https://edu.vsu

.ru/course/vie
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1.4

BbinonHeHne onepaunin Haa
obbektom DataFrame u ero
COAEPXNUMbIM

MNepenmeHoBaHNe cToOn6LOB [obaBneHne HOBLIX
cTonbuoB ¢ NoMoLLbL0 onepartopa [] u metoga insert()
HobaeneHne cTonbuUOB 3a CYET paclMpeHus aarta-
dpenima [obasneHne cTonbLOB C NOMOLLbI KOHKa-
TeHaumn [lepeynopsgounBanve cTonbuoB 3ameHa
copgepxumoro ctonbua Yganenune ctonbuos  [Npu-
coefuHeHne HoBbIX CTpoK KoHkaTeHauus ctpok [lo-
OaBneHMe M 3amMeHa CTPOK 3a CYET pacluMpeHus aa-
Tadpenma  YaoaneHue CTPOK C MOMOLLbHO MeToda
drop() YpaneHue CTPOK C NOMOLLBIO FIOrM4eCcKoro oT-
fopa YpganeHue CTpPOK C MOMOLLbIO Cpe3a

https://edu.vsu

.ru/course/vie
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MHaekcaums gaHHbIX

BaxHOCTb MpUMeEHeHUs MHAEKCOB  Tunbl MHOEKCOB
onbnunotekn Pandas OcHoBHol Tvn Index WHAOekcbl
Intindex n Rangelndex, B kayecTtBe MeTOK UCMOMb3y-
toTca uenble ynucna WMHpekc Floatindex, B kadectse
METOK MCMOMb3yTCA 4Yucna C MraBaloLen TOYKON
MpeactaBneHve OUCKPETHbIX WHTEPBANoOB C WUCMOMb-
3oBaHuneMm Intervallndex Kateropum B KayecTBe WH-
pekca — Categoricallndex WHaekcaums no gatam u
BpemeHn c¢ nomoulbto Datetimelndex MHugekcaums
neprvonoB BpemMeHn ¢ nomoublo Periodindex Pabota
c ungekcamm CosgaHue n UCnonb3oBaHUe MHOEKca B
obbekTe Series unu obvekte DataFrame OT6op 3Ha-
YeHU ¢ nomowblo mHaekca [lpeobpasoBaHune OaH-
HbIX B MHAEKC U NONyyYeHue fgaHHbIX U3 nHaekca [le-
penHgekcauma obbekta 6ubnuotekn Pandas Wepap-
Xu4yeckasi uHgekcaums

https://edu.vsu
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1.6

KaTeropman bHbl€ JaHHblE

CosgaHune kaTteropuarnbHbIX NepemMeHHbiXx [lepenme-
HoBaHue kateropun [obaeneHue kateropun Yaa-
neHve kateropmn YaaneHue Hemcnorb3yeMbiX KaTe-
ropun  YctaHoBka kKateropu  BblumcnieHne onuca-
TeNbHbIX CTaTUCTUK ANsi KaTeropnanbHON nepemMeHHoN
O6paboTka LKOMbHbIX OLEHOK

https://edu.vsu

.ru/courselvie
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1.7

YuncneHHble n cTatuctTuye-
CKne Metoabl

MpMMeHeHe 4YMCNEeHHbIX METOAOB K ob6bektam ©Oumb-
nuotekn Pandas BbinonHeHne apudmeTmyeckmnx
onepauun Hag obvektamm DataFrame wunu Series
Bbluncnenne konudectsa 3HaveHun — OnpepeneHuve
YHUKamnbHbIX 3HayYeHu (1 nx BcTpeyvaemoctn)  Bbl-
YMCMEHME MUHUMYMaA M Makcumyma  BblumcneHune n
HaUMEHbLUMX 3HA4YeHUM U N HaMbONbLUMX 3HAYEHUN
BbluncneHne HakonmneHHbIX 3Ha4YeHun  BbinonHeHne
CTaTUCTUYECKNX onepaumn ¢ obbektamm GubnmoTekm
Pandas T[lonyyeHne UTOroBbIX onMcaTeNbHbIX CTaTy-
CTUK WamepeHue ueHTpanbHOW TeHOEeHUMN: cpeaHee,
MeamaHa u moga  Bblumcnenve gucnepcum u cTal-
OapTHOro OTKIMOHEeHUs1  BbluMcrnenne koBapuaumm m
Koppensumm  [unckpetnsaums U KBaHTUNN3aumsl OaH-
HblX  BbluMcrieHvMe paHra 3HavyeHnn  BblumcrneHue
NMPOLIEHTHOTO M3MEHEHUs ON1s1 Kaaoro HabnogeHus
cepun  BbinonHeHWe onepaumini CO CKOMb3SLLMM OK-
Hom Co3gaHue criyqaHOWM BbIOOPKM AaHHbIX

https://edu.vsu
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1.8

3arpyaka JaHHbIX, NpuBe-
OeHWe faHHbIX B NOPSA0K

Pabota ¢ CSV-thannamm n TekCToBbIMW/TabMUYHBbIMU
paHHbiMn  VccnepgoBaHne CSV-gpanna YteHne CSV-
danna B gatacdperm  YkasaHue mHaekca crtornodua
npu yteHnn CSV-charna  BbiBog v cneundmkaums
TUnNa gaHHbIX  YKasaHue umeH ctondbuoB YkasaHue
KOHKPETHbIX CTONOLOB AN 3arpy3ku CoxpaHeHune
paTtacdperima B CSV-cpavn  Pabota ¢ gaHHbIMK, B
KOTOpbIX Mcnonb3ykTcsa pasgenuteny nonen  Ob6pa-

https://edu.vsu

.ru/course/vie

w.php?id=401
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DO0TKa 3arpsi3HEHHbIX AaHHbIX, B KOTOPbIX UCMOMb3YT-
csl pasgenuTtenu nonen  YrteHune M 3anMcb OaHHbLIX B
dopmaTe Excel UrteHne u 3annce JSON-gaiinos
UreHne HTML-cpainos n3 UHTepHeta YTeHue n 3a-
nuce HDF-cbannos  3arpy3ka CSV-chainnos ns UH-
TepHeTa YTeHune u3 Gasbl gaHHbIX SQL 1 3anuch B
6asy gaHHbix SQL  3arpyska AaHHbIX C yAarneHHbIX
cepsucoB 3arpyska basbl JaHHbIX NO 9KOHOMUYECKOM
ctatuctnke depeparnbHoro pesepBHoro GaHka CeHT-
Jlyuca Barpyska faHHbIX KeHHeTa ®peHya 3arpyska
OaHHbIX BcemupHoro 6aHka

Hactpovika 6mbnuotekn Pandas YTto Takoe npusege-
HWe OaHHbIX B nopsgok?  Kak pabotaTb ¢ nponyLueH-
HbIMU OaHHbIMKM  [louck 3HadyeHurt NaN B obbekTtax
oubnuoTtekn Pandas YpaneHue nponyleHHbIX OaH-
Hblx O6paboTka 3Ha4yeHun NaN B xone apudmeTtnye-
CKUX onepauuin  3anoriHeHne NPONyLLEHHbLIX daHHbIX
Mpsimoe n obpaTHOe 3anofiHeHWe MPONYLLEHHbIX 3Ha-
YeHumn 3anonHeHMe C NOMOLLbID METOK MHAeKca
BbinonHeHne MHTepnonsiuMmM NponyLeHHbIX 3Ha4YeHUin
O6paboTtka ayonupyowmxcs gaHHelx [Npeobpasosa-
HWe faHHbix ConocTaBneHne 3Ha4YeHun opyrum 3Ha-
yeHuam 3ameHa 3HayeHun [lpuMeHeHue YyHKUMI
Ans npeobpasoBaHns AaHHbIX

1.9

ArpernpoBaHue gaHHbIX

0O630p cxembl «pasgeneHme — NnpuMeHeHue - obbean-
HeHue» [aHHble ons npumepoB PasgeneHve gaH-
Hblx [pynnmpoBKka No 3Ha4YEeHUsIM OTAENLHOro CToNG-
ua [pocmoTp pesynbTaTtoB rpynnuMpoBkn  [pynnu-
poBka MO Heckomnbkum ctonbuam  [pynnmMpoBka no
YPOBHSIM  MHAEeKca lMpumeHeHne arpervpyrowmx
dyHKUMIN, NpeobpasoBaHuii U GuUnbLTpoB  [prmeHe-
Hue arpermpyrowmnx dyHKunn kK rpynnam  Npeobpaso-
BaHue rpynn gaHHbix O6wwmin npouecc npeobpasosa-
HMS  3anorHeHWe NPOMYLLUEHHbLIX 3HAYEeHWUA Tpynno-
BblM cpegHum  BbluvcneHne HOpmanu3oBaHHbIX z-
3Ha4YeHWI C NOMOLLIbIO NpeobpasoBaHna  WcknioveHne
rpynn u3 npoueaypbl arpernpoBaHuns

https://edu.vsu
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1.10

AHann3 BpeMeHHbIX psiaoB

MpeacTtaBnexHve gaT, BpemeHn U nHtepeanoe O6b-
ekTbl datetime, day u time  Co3gaHue BpeMeHHOM
METKM C nomoLubto obbekTa Timestamp Vcnonb3osa-
Hue obbekta Timedelta ona npegcraBneHns BpeMeEH-
HOroO WHTepBana BBeneHne BO BpeMeHHble psabl
Mupoekcauma ¢ nomowbio obbekta Datetimelndex
CosgaHne BpeMEHHOro psiga C onpeneneHHom 4acTo-
ToM BblMcrieHne HOBbIX AaT C MOMOLLbIO CMELLEHUIN
MpeacTtaBneHne BPEMEHHbIX UHTEPBAIIOB C MOMOLLbO
cmeweHmn gat  [pueasaHHble cmelwenna  [Npeg-
CTaBrneHne NPOMEXYTKOB BPEMEHUN C MOMOLLIbI0 06 bEK-
ToB Period Co3sgaHne BpeMEHHOro nHrepsana c no-
Molbto obbekta Period NHpekcaumss ¢ NomoLLbO
obbekta Periodindex O6paboTka npasgHMKOB C MNO-
MOLLIbIO KaneHgapen Hopmanuaauusi BpEMEHHbIX Me-
TOK C MOMOLLbI YacoBbiXx Nosicos  Onepauuun ¢ Bpe-
MEHHbIMU psigaMu OnepexeHue 1 3anasgbiBaHue
MpeobpasoBaHue 4YacTOTbl BPEMEHHOIO psga YBenu-
YEeHME WIN YMEHbLUEHME LWara OUCKpeTu3aumm Bpe-
MEHHOro psiga lMpumeHeHne K BpeMeHHOMY psgy
onepauuin Ha OCHOBE CKOJb3SLLEro OkHa

https://edu.vsu
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2. Na

GopaTopHble 3aHATUSA

2.1

Bubnuoteka Pandas n aHa-
nu3 gaHHbIX

3HakomMcTBO ¢ Bubnunotekon Pandas O6paboTka
OaHHbIX, aHanu3, Hayka n bubnuoteka Pandas OG-

https://edu.vsu
.ru/course/vie




paboTka faHHbIXx AHanuM3 faHHbiXx Hayka o AaHHbIX
MpenHasHaveHne dudnunotekn Pandas [Mpouecc
aHanu3a gaHHbIx [lpouecc B3saumocBsasb mexay
KHWUIOW 1 NPOLLECCOM aHanuns3a gaHHblx [MoHATMA
«OaHHbIE» M «aHanM3» B KOHTEKCTE HaLlero 3HakoMm-
cTBa ¢ bubnunotekon Pandas Tunbl gaHHbIX [lepe-
MeHHble BpemeHHble psabl  O6Lwme NoHATUS aHanm-
3a u ctatuctukn [pyrue oubnuotekn Python, pabo-
TawLwme BmecTe ¢ bubnuotekon Pandas YucneHHble
N HayuyHble BbluncrieHns — NumPy n SciPy CraTtuctu-
yeckuii aHanus — StatsModels MawumHHoe 0byyeHne
— scikit-learn PyMC — cTtoxacTuyeckoe 6anecoBckoe
mMogenuposaHue Busyanusaums gaHHbix — matplotlib
n seaborn

w.php?id=401
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2.2

MpeacraeneHne ogHomep-
HbIX AAHHBIX C MOMOLL|bIO
obbekTa Series

Hactpovika 6ubnuotekn Pandas CosgaHue obbekTa
Series Co3pgaHne obbekTa Series ¢ NoMOLLbH MUTO-
HOBCKMX CMMUCKOB M crnoBapen CospaHne obbekTa
Series ¢ nomoubto pyHkumii NumPy  CospaHne ob6b-
eKkTa Series ¢ NOMOLLbIO CKansapHOro 3HavyeHus Caoi-
cTtBa index u values Pasmep n cdopma obbekTa
Series YcTaHOBKa MHAEKCA BO BpeMsi CO34aHnNst 06b-
ekta Series Wcnonb3oBaHne metogos head(), tail() n
take() ons BbiBOAa 3Ha4YeHU [lonyyeHune 3HayeHun B
obbekTe Series no meTke unu no3uuum  ouck no
MeTKe C nomoLlblo onepaTopa [] n ceonctea ix[] fs-
HbIX MOMCK NO MO3MLUMKM C MOMOLLbLID CBOWCTBA iloc(]
FBHbIA MOMCK NO METKaM C NoMoLblo cBoKcTBa loc[]
CosgaHune cpesoB obbekTa Series  BblpaBHuBaHue
AaHHbIX MO MEeTKaM UMHAEKCa BbinonHeHue norude-
ckoro otbopa MepeuHpekcauua obbekta Series
Mogudmkaums obbekTa Series Ha mecTest

https://edu.vsu
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2.3

MpeacTtaBneHne TabnmMyHbIX
N MHOTOMEPHBbIX JaHHbIX C
nomoLlbio obbekTa
DataFrame

Hactpoiika 6ubnmnotekn Pandas Co3sgaHne o6bekToB
DataFrame Co3pgaHne obbekta DataFrame Ha ocHo-
Be pesynbtatoB pyHkumi NumPy Co3sgaHue obbekTa
DataFrame C nNOMOLLBIO MUTOHOBCKOrO CrioBaps u
obbekToB Series CospaHue obbekta DataFrame Ha
ocHoBe CSV-chanmna [ocTyn K AaHHbIM BHYTPU 00b-
ekta DataFrame OTtbop crtonbuoB B ob6beEkTe
DataFrame OTt6op cTpok B 06bekTe DataFrame [lo-
WCK CKanspHOro 3Ha4YeHWs No MeTKe U No3nuun ¢ no-
mowbto at[] n iat[] CosgaHue cpesa gatadpenma ¢
nomoulbto onepatopa [|  Jlormdeckuin otbop CTpoOK
OOHOBPEMEHHbIN 0TOOP CTPOK M CTONOLIOB

https://edu.vsu

.ru/courselvie
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2.4

BbinonHeHne onepaumin Hag
obbektom DataFrame u ero
COAEPKUMBIM

lMNepenmeHoBaHne cTonbuoB [oGaBneHne HOBbIX
cTonbuoB ¢ nomoLlbio onepartopa [| u metoaa insert()
[obGaBneHne ctonbuoB 3a CYET pacluMpeHus aarta-
dpenma [obasneHne cTonbLOB C NOMOLLBI KOHKa-
TeHaumn [lepeynopsgounBanve ctonbuoB 3ameHa
cogepxumoro ctonbua YpaneHue cton6buos [lpu-
coeguHeHne HoBbIX CTpok KoHkaTeHauus cTpok [o-
OaBneHne n 3ameHa CTPOK 3a CYeT pacluMpeHusa aa-
Tacpenma YganeHue CTpoOK C MOMOLbL MeToda
drop() YgpaneHue CTPOK C MOMOLLbIO JTOTMYECKOro OT-
Oopa YpaneHue CTPOK C MOMOLLLIO cpesa

https://edu.vsu
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NHpekcaumsa gaHHbIX

BaxHOCTb NpUMeHeHUst MHOEKCOB  Tunbl MHOEKCOB
oubnuotekn Pandas OcHoBHow Tun Index WHaekchl
Intindex n Rangelndex, B kayecTBe MeTOK MUCMOMb3y-
totca uenble yncna WMupekc Floatindex, B kayecTtBe
METOK MCMOMb3ylTCA 4ucra C MnasBaloLen TOYKOW
MpeacTtaBneHne OUCKPETHbIX WHTEPBANoOB C WCMOSb-
3oBaHueM Intervalindex Karteropun B KayectBe WH-
nekca — Categoricallndex  WHgekcaumst no gatam u
BpemMeHn c nomollbio Datetimelndex NHpekcaums
nepmogoB BpeMeHn ¢ nomollbto Periodindex PaboTta

https://edu.vsu

.ru/course/vie

w.php?id=401
8




¢ nHpekcammn CosgaHue 1 Ncnonb3oBaHUe MHOEKCA B
obbekTe Series unu obvekte DataFrame OTbop 3Ha-
YeHui ¢ nomollblo MHAekca [lpeobpasoBaHue AaH-
HbIX B UHAEKC W MoNnyYyeHne AaHHbIX U3 nHoekca [le-
penHaekcaums obbekta bubnmotekn Pandas Wepap-
Xunyeckas uHgekcauusi

2.6

KaTeropMan bHbl€ NaHHbIE

Co3gaHue kateropuarnbHbIX NepeMeHHbIX  [Mepenme-
HoBaHue kaTeropuin [obaBnenve kateropui Yaa-
neHve Kateropum YpaaneHne Hencnornb3yemblx kaTe-
ropuin  YcTaHoBka kateropuin  BbelumcrieHne onuca-
TenbHbIX CTaTUCTUK ANS KaTeropnanbHoW nepemMeHHON
O6paboTka LUKOMNbHbIX OLIEHOK

https://edu.vsu

.ru/coursel/vie

w.php?id=401
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2.7

YucneHHble U cTaTucTnye-
CKne MeToibl

MNpuMeHeHMe 4YMCneHHbIX MeTogoB K obObekTam Ou6-
nnotekn Pandas BoinonHeHne apudmeTnyeckmx
onepauun Hag obbektamu DataFrame wnu Series
Bbluncnenve konmyectBa 3HadenHun — OnpepgerneHune
YHUKanNbHbIX 3Ha4YeHun (U ux BCcTpevaemocTn)  Bbl-
yncneHve MUHMMyma U Makcumyma  BbluucneHune n
HaMMeHbLUUX 3HA4YeHWA M N HaMbOMbLUMX 3HAYEHWUI
BbluncneHve HakonneHHbIX 3HadeHnn  BbinonHeHune
CTaTUCTUYECKMX onepauui ¢ obbekTamu OMbnuoTekn
Pandas T[lonyyeHue UTOroBbIX onMcaTenbHbIX CTaTu-
CTUK WN3mepeHne LueHTpanbHON TEHOEHLMN: CpeaHee,
MeguaHa n moga BelumcneHue gucnepcunm n ctaH-
[apTHOrO OTKNOHeHUs  BbluncneHne koBapuaumm u
Koppensaumm  [uckpetusaumsa u KBaHTUNM3aums AaH-
Hblx  BbluMcnenve padra 3Hadenunn  Bblumcnenue
NPOLIEHTHONO WM3MEHEHWs ANS Kaxaoro HabnwogeHus
cepun  BbInonHeHue onepaumi CO CKOMb3ALMM OK-
HoMm CosgaHue criyjanHoWn BbIGOPKM AaHHbIX

https://edu.vsu

.ru/course/vie

w.php?id=401
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2.8

3arpyska gaHHbIX, npuBee-
OEeHWe faHHbIX B NOPSA0K

Pabota ¢ CSV-hannamm n TekcToBbIMW/TabnmMyYHbIMU
paHHbiMn  UccnepoBaHne CSV-panna YteHne CSV-
danna B gatadpenm  YkasaHue mHaekca cronbua
npu yteHmn CSV-chparna  BbeiBog v cneundpmkaums
TUnNa gaHHblX  YKasaHue umeH ctonbuoB YkasaHune
KOHKpEeTHbIX cTonbuoB ana 3arpy3km  CoxpaHeHue
patadperima B CSV-cpann  Pabota ¢ gaHHbIMK, B
KOTOpPbIX Mcnonb3ytTca pasgenutenu nonen  Ob6pa-
DOoTKa 3arpsi3HEHHbIX AaHHbIX, B KOTOPbIX UCMOMb3yoT-
cs pasgenutenu nonen  YrteHme u 3anncb AaHHbIX B
¢dopmate Excel  YrteHne u 3anncb JSON-gaiinos
YreHne HTML-cpainos n3 NHTepHeta YTeHnne un 3a-
nuce HDF-cpanos  3arpyska CSV-cannos ns Wk-
TepHeTa YTeHue n3 6a3bl AaHHbIX SQL 1 3anuch B
fa3y gaHHbix SQL  3arpyska AaHHbIX C yganeHHbIX
cepBucoB 3arpyska basbl JaHHbIX MO 3KOHOMUYECKON
cratuctnke depepanbHoro pesepBHoro 6aHka CeHT-
Jlynca Barpyska gaHHbix KeHHeTa ®peHya 3arpyska
OaHHbIX BcemmpHoro 6aHka

Hactpoiika 6ubnmnotekn Pandas YTo Takoe npuBeae-
HWe OaHHbIX B nopsagok?  Kak pabotaTe ¢ nponyLueH-
HbiMW AaHHbiMM  [louck 3HaveHurt NaN B obbekTax
ombnmoTten Pandas YpaneHue nponyleHHbIX OaH-
Hbix O6paboTka 3HauyeHui NaN B xoge apudpmeTuye-
CKUX onepauun  3anofiHeHne MPONyLLEHHBIX JaHHbIX
lMpsimoe n obpaTHoe 3anosfiHEHWE MPONYLLEHHbIX 3Ha-
YEHUN 3anonHeHne C MNOMOLIBID METOK WHAEKCa
BbInonHeHne MHTepnonsAuMM NponyLEeHHbIX 3HAYEHUN
O6paboTtka oybnupyowmxcs gaHHelx [Npeobpasosa-
HWe gaHHbix ConocTaBneHne 3HayeHun Opyrum 3Ha-
yeHuMamM 3ameHa 3HayeHun [lpuMeHeHne PYHKUMN
4518 npeobpas3oBaHnst faHHbIX

https://edu.vsu

.ru/courselvie

w.php?id=401
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ArperM poBaHME OaHHbIX

O630p cxembl «pasgerneHme — NpuMeHeHue - oobean-
HeHue» [aHHble gns npumepoB Pasgenexve gat-

https://edu.vsu
.ru/course/vie




HbIX [pynnuMpoBKa No 3HAa4YeHWUSIM OTAENbHOrO CTONO-
ua [lpocmoTp pesynbTaToB rpynnuMpoBkn  [pynnu-
poBKa MO HecKonbkum ctonbuam  [pynnupoBka no
YPOBHSIM MHAEKca MpumeHeHne arpervpyromx
yHKUMIA, NpeobpasoBaHnin U uUnNbTpoB  MpumeHe-
HWe arpernpyroLmx yHKUMn K rpynnam  Npeobpaso-
BaHWe rpynn gaHHbix  OOwwmii npouecc npeobpasosa-
HMS  3anofnHeHne MNpPONYLLEHHbIX 3HAYEeHU rpynno-
BbIM cpegHum  BbluvMcneHne HopmanusoBaHHbIX Zz-
3Ha4YeHu ¢ NoMoLLbI0 NpeobpasoBaHusa  VicknioyeHue
rpynn u3 npouegnypbl arpermpoBaHns

w.php?id=401
8

2.10

AHannsa BPEeMEHHbIX pAao0B

MNpeacraBneHne aat, BpeMeHn u uHtepsanos O6b-
ekTbl datetime, day u time  CosgaHue BpeMeHHON
MeTKM C nomoLlpto obbekta Timestamp cnonb3oBa-
Hue obbekta Timedelta ona npeacraBneHvs BpemeH-
HOro mHTepBana BeegeHvne BO BpeMeHHble paabl
MHpoekcaumss ¢ nomollblo obbekta Datetimelndex
CosgaHue BpeMeHHOro psiga ¢ onpeferneHHon YacTo-
Ton BblMMCneHne HOBbIX 4aT C NMOMOLLbIO CMELLEHUI
MNpeacraBneHne BpeMEHHbIX MHTEPBArioB C MOMOLLbIO
cmeweHni pat  [puBAsaHHble cmelwlennss  [pea-

https://edu.vsu

.ru/coursel/vie
CTaBrneHne NPOMEXYTKOB BPEMEHUN C MOMOLLbI0 06bek- T
. w.php?id=401
ToB Period Co3sgaHne BpeMEHHOro nHrepsana c no- 3
Mollblo obbekta Period  MHoekcauusi ¢ MOMOLLbIO
obbekta Periodindex O6paboTka npasgHMKOB C No-
MOLLbIO KaneHgape Hopmanusaumsi BpeMeHHbIX Me-
TOK C MOMOLLbIO YacoBbIxX nosicoe  Onepauun ¢ Bpe-
MEeHHbIMU paaaMm Onepe>KeH|/|e 1N 3anas3gbiBaHune
MpeobpasoBaHMe 4YacTOTbl BPEMEHHOIO psaa YBenu-
YyeHne unnn ymeHblleHue Wara gucKkpetunsauunm Bpe-
MEHHOro psiga [MpumeHeHne k BpemMeHHOMY psiay
onepaumin Ha OCHOBE CKOJb3SLLEro OKHa
13.2. Tembl (pa3genbl) AUCLUMNNUHBLI U BUAbI 3aHATUN
Bugbl 3aHATUIA (KONTMYECTBO YaCcOB)
Ne HanmeHoBaHue Temsbl oYYy ———
n/n (pasgena) gucumnimHb Jlekumm Mpaktnyeckme | JlabopatopHblie pa6oTa Bcero
Bubnunoteka Pandas u
1 | ananus ganHbIx 2 2 4 8
MpeacTtaBneHne ogHo-
2 | MepHbIX AaHHbIX C NOMO- 1 1 4 6
Wbto obbekTa Series
MpeacTtaBneHne Tabnmy-
HbIX 1 MHOTOMEpPHbIX AaH-
3 PHbIX A 1 1 4 6
HbIX C MOMOLLIbIO 0ObEeKTa
DataFrame
BbinonHeHne onepauni
4 | Hag obbekTom DataFrame 2 2 4 8
N ero cogepXumbimM
MNHpekcauus gaHHbIX
5 2 2 4 8
KaTteropmanbHble gaHHble
6 1 1 4 6
YncneHHble n ctatncTu-
7 | yeckue meTogbl 1 1 4 6
3arpy3ka gaHHbIX, NpuBe-
8 OEeHne OaHHbIX B NOPSA0OK 1 1 4 6
ArpervpoBaHne gaHHbIX
9 1 1 6 8




AHanna BpeMeHHbIX psi-
10 noB 2 2 6 10
NToro: 14 14 44 72

14. MeToanyeckme ykasaHusa ans ody4varomxcs no 0OCBOEHUIO ANCLUNSINHDI

OcBoeHVe ANCUUNINHbBI CKNagblBaeTca U3 ayautopHon paboTbl (y4ebHON OeATenbHOCTH,
BbINOSTHAEMOW No4 PYKOBOACTBOM npernofasaTens) u BHeayauTopHon paboTbl (yyebHon aes-
TEeNbHOCTU, peannayemon ody4aroLmnMca CaMOCTOATENBHO).

AyauTtopHas paboTta cocTouT u3 paboTbl Ha NEKLUMSX U BbIMOSTHEHUS NPaKTUYECKMX (Unu
nabopaTopHbIX) 3agaHun B 06bEMe, NpeayCMOTpeHHOM y4yebHbIM nniaHoMm. Jlekums npeacras-
naet cobown nocnegoBaTeribHoOE M CUCTEMATUYecKoe U3roXeHne y4vyebHoOro wmatepuana,
HanpaBrieHHOe Ha 3HAaKOMCTBO 0BYyYaroLLMXCS C OCHOBHbIMU NMOHATUAMU U TEOPETUYECKMMU MO-
NOXEHUSIMN U3yHaeMon ANCUUNIIUHLI. JIeKUMOHHBbIE 3aHATUA hopMMpyrOT Basy Anst npakTude-
Ckux (unu nabopaTopHbIX) 3aHATUIA, HA KOTOPbIX MOJSTyYEHHbIE TEeOpeTUYEeCKNe 3HaHUS npume-
HAOTCA ANSA peLleHnst KOHKPETHbIX NpakTuyeckux 3agad. Obyyarowmmcs ons yenewHoro ocBo-
eHUs1 ONCLMNIMHbI PEKOMEHAYETCA BECTU KOHCMEKT NEKUMN N npakTuieckmx (nabopaTopHbIx)
3aHATUN.

CamocTtosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nsyvyeHne oTAenbHbIX pasgenos
ANCUMNNIMHBI C UCMNONb30BaHUEM NUTEpaTypbl, PEKOMEHOOBAHHON MpenogaBaTenem, a Takke
KOHCMNEKTOB NEKUMI, Npe3eHTaUuNoHHbIM MaTepuanoM (Mpyu Hanm4ymMm) U KOHCMNEKTOB MpakTuye-
Cknx (nabopaTopHbIX) 3aHATUIA. B kKayecTBe nnaHa Ansi CaMoCTOATENBHON PaboThbl MOXET ObITb
ncnonb3oBaH pasgen 13.1 HacToswen padboyen nporpamMmbl, B KOTOPOM 3adhnKCMpoBaHbl pas-
Aenbl ANCUUNAnHBI U UX cogepxaHue. B pasgene 13.2 pabouyen nporpammbl onpegenseTcs Ko-
NN4eCTBO YacoB, OTBOAUMOE Ha CaMOCTOATENbHY paboTy Mo KaxgoMy pasgeny OUCLUNIUHGI.
Bornbllee KONMYECTBO YacoB Ha CaMOCTOATENbHY paboTy OTBOAMTCA Ha Haubornee TpyaHble
pasgenbl QUCUMnanHbl. [na camoCTOATENBHOrO U3y4yeHnss OTAEeNbHbIX pa3fgenos AUCLMMNNHBI
ncnonb3yeTcsl NepeyvyeHb nuTepaTypbl U APYrMx pecypcoB, NepeyvncrieHHblX B nyHkTax 15 n 16
HacTosiwen paboyen nporpamMmmel.

YCNELWHOCTb OCBOEHUS ANCLMMINHBI ONpeaensieTca CUCTEMATUYHOCTBIO N rIyOUHON
ayauToOpPHOM N BHeayauMTOpPHOM paboTbl obyyatoLerocs.

TpebyeTcs perynsapHoe nocelieHne nekumm M nabopaTopHbIX 3aHATUMW, BbIMOMHEHUE
BCEX 3afaHuin, paboTta Hag CaMOCTOATENbHbLIM MPOEKTOM.

15. NMepe4yeHb OCHOBHOMW U AONOJNIHUTENLHON NUTEpaTypbl, PECYypCOB UHTEPHET, HEOO6XOo-
ANMBIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n MCTOYHMK
KysbmuH, B. . MeTogbl aHanun3a gaHHbix : ydebHoe nocobue / B. V. KysbmuH, A. ®. Mags3aos. —
1 2-e naa., nepepab. n gon. — Mockea : PTY MUP3A, 2020. — 155 ¢. — TeKCT : arneKTPOHHbIN //

JlaHb : anekTpoHHO-6MbnMoTevHas cuctema. — URL: https://e.lanbook.com/book/171433
CaHgynsk, . A. AHann3 n obpaboTka aKkcnepMMeHTanbHbIX AaHHbIX : y4ebHO-MeToamyeckoe no-
cobue / . A. CaHgynsik, M. H. NonncmakoBa. — Mocksa : PTY MUP3A, 2023. — 64 c. — ISBN
978-5-7339-1902-7. — TeKCT : aneKTPOoHHbIN // JlaHb : 3NeKTpoHHO-6MbnnoTeyHasa cuctema. —
URL.: https://e.lanbook.com/book/382541

0) gononHnTenbHasa nuTepaTtypa:

Ne n/n NCTOYHUK

Anekcees, [1. C. TexHonorum nHTennekTyansHoro aHanuaa gaHoix / [l. C. Anekcees, O. B. LLleko-
YNXWH. — 2-e n3g., ctep. — CaHkT-lNeTepbypr : JNlaHb, 2024. — 176 c. — ISBN 978-5-507-48763-
9. — TeKCT : aNeKTPOoHHbIN // JlaHb : aneKkTpoHHO-6MbnnoTedHast cuctema. — URL:
https://e.lanbook.com/book/362915

BonbdcoH, M. b. AHanu3 gaHHbIx : y4ebHo-meToamyeckoe nocobue / M. B. BonbdcoH. — CaHkT-
2 Metepbypr : CMGIYT nm. M.A. BoHu-bpyeBuya, 2023. — 69 c. — TeKCT : aNeKTPOHHbIN // J1aHb :
3NEKTPOHHO-OMbnmoTeyHas cuctema. — URL: https://e.lanbook.com/book/381533




B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (OhuumansHble pecypcbl MIHTEPHET):
Ne n/n Pecypc

OnekTpoHHas bubnuoteka BIY https://lib.vsu.ru

OBbC «JlaHby https://e.lanbook.com/

«YHuBepcuteTckasa bubnuoteka online» https://biblioclub.ru/

CanT, nocBsAWEHHbIN MaMHHOMY 06y4eHmio: http://www.machinelearning.ru/

AIWIN(F

16. NMepeyeHb y4e6HO-MeTOAMYECKOTrO 0GecneyYeHns Ans caMoCToATeNIbHON paboThl

Ne n/n NcToYHuMK
Ky3abMuH, B. V. MeToapbl aHanu3a gaHHbix : y4ebHoe nocobue / B. U. Ky3bmuH, A. @. Mag3aos. —
1 2-e n3g., nepepab. n gon. — Mocksa : PTY MUP3A, 2020. — 155 c. — TeKcT : 9aNeKTPOoHHbIN //
JlaHb : anekTpoHHO-6ubnmMoTeyHasa cuctema. — URL: https://e.lanbook.com/book/171433

17. O6pa3oBaTenibHble TeXHONOrMU, UCNONb3yeMble NpPU peanusauum y4ebHouM AucCUU-
NSIMHbI, BKNOYas AUCTaHLUMUOHHbIe obpa3soBaTtenbHble TexHonoruu (AOT), anekTpoHHoOe
ob6y4eHue (J0), cmewaHHOe 0Oy4YeHue):

B npouecce nayyeHnsa ancunnnHbl UCNOMb3YTCA TPaaULMOHHBIE TEXHOMOMMK, hopMbl
N MeToabl 00y4YeHMs: NEKLMOHHbIE N MPaKTUYECKNE 3aHATUS, KOHTPOSbHbIE PaboTbl, YCTHbIE
ONpOCbl, KOHCYNbTaUMK. YrnybnéHHoe ocBoeHue y4ebHOro marepuana npoucxXoamT BO BpeMs
CaMOCTOATENBHON paboThbl C y4ebHOM NuTepaTypon.

18. MaTtepuanbHoO-TexHU4Yeckoe obecrnevyeHme AUCLUMNIINHbBI:
KomnbloTepHbIN Knacc: cneuvanu3npoBaHHas mebenb, nepcoHanbHble KOMMbTEpPbl Ha Base
i3-9100-3,6I' Ty, moHuTOPLI KK 19» (30 WT.), MynbTUMEANNHbLIA NPOEKTOP, KPaH.

MO: OC Windows v.7, 8, 10, Habop ytunut nHtepnpetatop s3bika CPython, nHtepnpetaTtop
a3blka Anaconda, IDE PyCharm, pegakrtop Jupiter.

19. OueHo4YHbIe cpeacTBa ANA NPoBeAeHUA TeKYLen 1 NPOMEXYTOYHON aTTecTaummn

MopsifoK OLeHKM OCBOEHMS O0yYatoLwmMmMmcst y4ebHOro MaTepuana onpegensieTcs co-
AepXXaHWeM criefyoLmx pa3aenos AUCLMNINHLI:

WHankatop(bl) Ao-

Ne HanmeHoBaHue pasgena guc- KomneTteH-

n/n LANAMHbI (MOAYIS) uns(n) CTmm(TagmMKV(I)Mﬂe- OueHouHble cpeacTBa
Bubnunoteka Pandas n aHanus OMK-1.1, OMK-1.2, .

1 | ganHbIX OrlK-1 OMK-1.3 NHavBrnayanbHbIN NpoekT
MpeacTaBneHne ogHOMEpPHbIX OMK-1.1. OMK-1.2

2 [aHHbIX C NOMOLLbI0 06bekTa OrK-1 O.I'I’K-l 3 - VHanBmayanbHbIA NpoekT
Series |
MpeacTtaBneHne TabnnyHbIX U

OrlK-1.1, OlK-1.2, .
3 MHOroMepHbIX JaHHbIX C MOMO- OrK-1 oOnK-1.3 VHanBmayanbHbIA NpoeKkT

whbto obbekta DataFrame
BbinonHeHe onepaunin Hag : :

4 obbekTom DataFrame u ero OlK-1 Onk éﬁk?ln:%K 1.2, WHanBmayanbHbIA NpoekT
COoOEPXNMbIM )

NHpekcaumsa gaHHbIX

OrlK-1.1, OMNK-1.2,

5 OlK-1 OnK-1.3 WHanBmayanbHbIA NpoekT

6 KaTteropmanbHble gaHHble OnK-1 OI'IK—(l).ék?ll'lsK—l.Z, VHANBIATYAMbHBI MPOEKT

7 YncneHHble n ctaTucTudeckne onK-1 OrlK-1.1, OlK-1.2, U -
MeTomb! - OMK-1.3 HOVBMAYaNbHbIA NPOEKT



https://lib.vsu.ru/
https://e.lanbook.com/
https://biblioclub.ru/
http://www.machinelearning.ru/

WupukaTtop(bl) go-
Ne HaumeHoBaHwe pasgena auc- KomneTeH-
n/n LANTAHBI (MOZYMS) unsi(i) CTMM«TagmMKVcI)Mﬂe- OueHouHble cpeacTBa
3arpyska JaHHbIX, NpUBeaeHne OrlK-1.1, OMK-1.2, .
8 [1aHHbIX B MOPSIIOK OrkK-1 OrMK-1.3 WHanBmayaneHbIn NpoekT
9 ArpernpoBaHue gaHHbIX OnK-1. OI'IK-(l).ékE)ll'ISK-l.Z, VHAMBHAYaNbHBIN NPOSKT
10 AHanu3 BpeMeHHbIX psaoB onKk-1 OrlK-1.1, OlK-1.2, VHAMBIAYANbHbIA NPOEKT
OrlK-1.3
MpomexyToyHasi aTTecTauus n .
. . epeyeHb BOMPOCOB K 3a4€ETy
dhopma KOHTPOSS — 3a4ET C OLIEHKOM

20 TunoBble OLEHO4YHbIEe CpeacTBa U MeToAUYEeCKMe MaTepuanbl, onpegensiowme npo-
ueaypbl OLLleHMBaHUA

20.1 TeKywWwMN KOHTPONb YCNeBaeMoCTH

KOHTpOJ‘Ib ycneBaemMocCTu no guncunniimHe ocywecTBiideTcda C NoOMOLLbIo crneayrlmnx
OLEeHO4YHbIX CpencCTB.

— npe3eHTauna nHamemnayarnbHOro npoekTa.

MpuMepHbIN NepeyvyeHb UHANBUAYaASbHbIX NMPOEKTOB.
YuncneHHble 1 HayyHble BbluncrieHns — NumPy n SciPy.

CtaTtnuctnyeckun aHanms — StatsModels.

MawwmnHHoe oby4eHune — scikit-learn.

PyMC — ctoxacTtuyeckoe 6anecoBckoe MogenmpoBaHue.

Busyanunsauma naHHeix — matplotlib n seaborn.

Ob6paboTka LWKOMbHbIX OLIEHOK.

MpuMeHeHne YncneHHbIx MeToaoB K obbekTam bubnmortekm Pandas.

BbinonHeHne apudmeTmnyecknx onepauunn Hag odobvektamm DataFrame nnu Series.

. BbluncneHune konnyecTsa 3HaYEHUN.

10.0OnpefeneHune yHUKanbHbIX 3HAa4YEHUN (M NX BCTPEYaEMOCTH).

11.BbluncneHve MMHUMyMa U MakcumMmyma.

12.BbluncneHme n HamMeHbLUMX 3HAYEHUN 1 N HAaMBObLUMX 3HAYEHUN.

13.BbluncneHne HakonneHHbIX 3HAYEHUN.

14.BbIinOnHeHne CTaTUCTUYECKMX onepaumi ¢ oobektamm 6ubnmnotekn Pandas.

15.Tony4yeHne UToroBbIX onucaTeribHbIX CTaTUCTUK.

16.BbinonHeHne onepaunm Co CKOSb3ALLMM OKHOM.

17.Co3gaHune cnyyanHomn BbIGOPKM AaHHbIX.

18.Pabota ¢ CSV-annamm n TeKCToBbIMU/TabAMYHLIMU OAHHBIMW.

19.3arpy3ka ba3sbl 4aHHbIX MO 3KOHOMMYECKOW cTaTUcTuke PepepanbHOro pe3epBHOro GaH-
ka CeHT-Jlyunca.

20.3arpy3ka gaHHbix KeHHeTa dpeHya.

21.3arpy3ka gaHHbIx BcemmnpHoro 6aHka.

22.MpnmeHeHne yHKUMI ana npeobpa3oBaHns 4aHHbIX.

23.0630p cxeMbl «pa3geneHne — NpUMeHeHne - 06 beaANHEHNEY.

24.Co3gaHue BpEMEHHOrO psiga ¢ onpeaeneHHon YacToTOM.

25.BbluncneHne HoBbIX AAT C NOMOLLbIO CMELLLEHUIN.

26.[MpencraBneHne BpEMEHHbIX MHTEPBAIIOB C MOMOLLbIO CMELLEHUI AaT.

27.06paboTka Npa3gHMKOB C MOMOLLbIO KaneHaapen.

28.Hopmanunsauma BpeMeHHbIX METOK C MOMOLLIbKO YaCOBbIX NMOSICOB.
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29.0nepaunn ¢ BpeMeHHbIMU psagamu.

30.0nepexeHune n 3anasgbiBaHue.

31.MpeobpasoBaHne YacTOTbl BPEMEHHOIO psaa.

32.[MpumeHeHne K BpeMeHHOMY psay onepawmii Ha OCHOBE CKOSb3SLEro OKHa.

20.2 NMpomexyTo4yHana aTrectauus

HpomemyTquaﬂ arrtecraumda no gucumniinHe ocyecTBiideTcAa ¢ NoOMoLbO crieyrLwnx
OLEeHO4YHbIX CpeacCTB: NepeyeHb BOMNMpoOCoB K 3aqéTy.

lNMepeyeHb BONPOCOB K 3a4€TYy

Bubnunoteka Pandas n aHanu3 gaHHbIX.

MpeactaBneHne ogHOMEPHbIX AAaHHbLIX C MOMOLLbI 06bekTa Series.

MpeactaBneHne TabnanyHbIX 1 MHOTOMEPHbIX AaHHbIX C NOMOLLbI0 0ObekTa DataFrame.
BbinonHeHne onepauunn Hag o6bektom DataFrame n ero cogepXumblim.

MHpaekcaums aaHHbIX.

KaTeropuanbHble AaHHbIE.

YncneHHble n cTaTtucTudeckne Metoabl.

3arpyska gaHHbIX, NpuBeAeHNE OaHHbIX B MOPSAOK.

. ArpermpoBaHue gaHHbIX.

10.AHanun3 BpeMeHHbIX psaoB.
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[ns oueHuBaHWs pe3ynbTaToB 0OyYeHUs Ha 3k3ameHe ucrnonb3yeTcs 4-6annbHasa wana:
«OTIIMYHOY», KXOPOLLUOY», KYAOBMETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

YpoBeHb cdop-
KpuTtepnn oLeHMBaHNA KOMNETEHLNN MMUPOBAHHOCTH LLlkana oueHok
KOMMNeTeHLUN

[laH nonHbIN, pa3BEPHYTLIN OTBET Ha NOCTaBfIEHHbIN BONPOC (BO-
npocol), obyyarowminca csobogHoO onepupyeT OCHOBHBIMW MOHS- MOBbILIEHHbI
TUSIMU OUCLMIMIIMHBI, OPUEHTUPYETCA B NpeaMeTHon obnacTtu. As- OTtnnyHo
NoXeHne MaTepuana He COOepXWUT OWwMOOK, OTnMyaeTcs nocre- YpoBEHE
[0BaTENbHOCTbIO, IPaMOTHOCTbIO, NNOTMYECKON CTPONHOCTHHO.

[laH pa3BEpHYTLIN OTBET Ha MOCTABMEHHbIN BOMNPOC (BOMPOCHI),
obyvatowmnca cBobogHO OnMepupyeT OCHOBHBIMU  MOHSATUSIMU
OUCUUMIVHBI, OPUEHTUPYETCA B NpegMeTHon obnactu. MaTepuan
M3MNOXeH B LENoM MnocrneaoBaTenibHO M FPaMOTHO, OTCYTCTBYIOT
rpybbie owmbkn, OOHAKO WMMEKTCA OTAENbHble HETOYHOCTUM B
onpeaeneHnsx, BbIYMCNEHUAX, [OKa3aTenbCTBaxX, W3MNOXEHUAX
NOJTIOXKEHUN TEOPUM.

BasoBbin ypo-

XopoLlo
BEHb

OTBeT Ha MOCTaBMEHHbIM BONPOC (BOMPOCHI) COAEPXKUT MN3MoXe-
HMe TOnbko 06a30BOr0 TEOPETUYECKOrO Martepuvana, WUMeKTCs
ownbkn B OMNpedeneHvsx, BbIMUCIIEHMAX, [oKasaTenbCTBax,
opMynmnpoBKax NOMOXeHnn Teopun. HapyleHa noruyeckas no-
CrneaoBaTenbHOCTb B U3MNOXEHUN MaTepuana.

MoporoBbIn

YPOBEHb Y[oBnNeTBOpPUTENBHO

OTBeT Ha NocTaBMNEHHbI BOMPOC (BOMPOCHI) OTCYTCTBYET, Nnbo
copepxuT rpybbie owmbKkn B onpeaeneHusix, BolYMCeHUsX, goKa-
3aTenbCcTBax, hOPMyNMPOBKax NonoxeHun Teopuun. OByyaroLwmin- - HeypoBneTBopuTensHo
Csl He BNaJeeT OCHOBHbIMM MOHATUSMU aucLUMninHbl. OTCyTCTBY-
€T NlorMyeckasl NocrnegoBaTeNnbHOCTb B U3NOXKEHUM MaTepuana.




