[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:
®WO: I'pub Bnapncnas Banepbesuy

WTET
[lomkHocTb: PekTop “gﬁﬂc %
[ata nognucanus: 25.05.2026 20:47:40 & 1“
YHUKanbHbI MPOrpaMMHbIN KIKOY:
637517d24e103c3db032acf37e839d98ec1c5bb2f5eb89c29abfcd7§3 8544@
3 £

UMM

HMEHH a. C. TPHECEACEA

—

OO0pasoBare/ibHOE YaCTHOE YUPeKAeHHe BbICIIEro 00pa3oBaHust
«MOCKOBCKHU YHUBEPCUTET UMEHU A.C. TPUBOEJIOBA»
(MMIID um. A.C. I'puboenosa)

UHCTUTYT MEXJIYHAPOJHOM SKOHOMUMKH, JINJTEPCTBA 1
MEHE/JUKMEHTA

e a3 M ,’AA(,,,(“‘{/C)
S P\I‘QT%’Hms '_"4(, %
DAY KQHOMHKIL
Songmuneris:

«20» ﬁé‘ﬁ\ﬁp’lzbj éf-lt ¥ 7/

& MO AN
N\ & -
N9 W

®OH/JI OHEHOYHbIX CPEJICTB

10 y4eOHOM AUCHHUILINHE:
BBEJIEHUE B AHAJIN3 TAHHBIX

M0 HANIPABJICHUIO MOATOTOBKH/CIEeNHATBHOCTH:
09.03.03 IIpuknagnasa nHPpoOpMaTHKA
(YypoBeHb GakajaBpuar)

npoduIo/cnenuaIn3anuu:

«AHAIN3 JTaHHBIX»
@DopMbl 00yUeHHsI: OYHAS, 3204YHAasI

MockBa



@DOHJ1 OLIEHOYHBIX CPECTB AJIs JUCLUILINHBI «BBeeHe B aHanu3 AaHHbIX». Hanpasienue
noaroToBku/cneranbHocTh 09.03.03 Ipuknagnas nHbOpMaTHKa, HAITPABICHHOCTD
(mpoduis/crienanuzanus): Ananus Janusix/ JLK. aiimapnanosa. — M.: UMIID um. A.C.
I'puboenona.
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1. ®©OHJ OHEHOYHBIX CPEACTB JJIAI TEKYIIET'O KOHTPOJIA
YCIHEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIIUN
OBYYAIOIIIUXCHA 11O JUCIUITJIMHE

Hacrosmuit @onn ortenouHbIX cpencts (POC) nmo nucnuiuinHe « BBeneHre B aHATN3 JTaHHBIX)
SIBJISICTCSI HEOTHEMIIEMBIM MPUIIOKEHNEM K paboueii mporpamme auciuiuinabl (PI1/]) «Beenenne B ananms
nanubeix». Ha ganasiii @OC pacnpocTpaHSIOTCs BCe PEKBU3UTHI YTBEPKIACHUS, peacTaBieHHbie B PT1J]
10 TaHHOM JAMCLMILINHE.

2. IEPEYEHb OIIEHOYHBIX CPEJICTB
Jlyis ompenenieHuss KauyecTBa OCBOCHMS O0YYarOIIMMUCS Y4eOHOr0 Marepuaja Mo JUCIUILTHHE
WCTIONB3YIOTCS CIIEAYIOIINE OIIEHOYHBIE CPEJICTBA!

Ne Ouenovynoe KpaTkasi xapakTepuCTHKA OLIEHOYHOT 0 IIpencrasiienue
n/n CPEeACTBO CpeacTBa OLICHOYHOI'0 CPeICTBa
B ®OC
1 TectupoBanue Bun koHTpons, MO3BONAIOIIMKA  OLEHUTH | Bompocsl amst
HU3YYEHHBIA TEOPETHUECKUM MaTepHal. NIPOBEICHUS
TECTUPOBAHMSI
2 [IpakTuueckue Bua koHTpons, NO3BOJSIIOIIMKA OLUEHUTH | 3alaHus K
3a/1aHus yMeHHe o0yyJaromerocs MPUMEHSATH | MPAKTUYECKOMY
OCBaMBAEMYI0 KOMIIETEHIIUIO B TPAKTUYECKUX | 3aHATHUIO
CUTyaLHsIX u IpH pelIeHnn
MIPOM3BOJICTBEHHBIX 3aJjau
3 KoutponwsHas Bua xoHTpoJis, MO3BOJSIIONINM OMpeAeTuTh | 3a1aHus KOHTPOJIHHOM
pabota pe3ylbTaT  OCBOEHHUS  KOMIIETEHIIMH TO0 | paboThI
JUCIMIIMHE B paMKaxXx paccMaTpUBacMOMN
TEMBI, OII€HUBAEMBIN c IIOMOIIBIO
COOTBETCTBYIOIINX WHAUKATOPOB
JOCTHKECHHSI KOMIETEHIUI
4 CamocrosiTenbHast Bux koHTpons, NO3BOJSIIOIIMKA OLUEHUTH | 3alaHus
pabora MpopaboOTKy TEOPETHUECKOTO MaTepHania, | CaMOCTOSTENbHON

n3y4deHHEe PEKOMEHIYeMOHW  JIUTepaTypsl, | paboThI
BBINIOJIHEHHE  MPAKTHKO-OPHEHTHPOBAHHBIX
3a/aHuil (3amosHeHHe TaOiuIl, MPOBENEHUE
CPaBHUTEJIBHOTO aHalN3a, COCTABICHHE CXEM
W JIp.), peIIeHHe MPaKTHYECKHX 3ajad,
CO3aHne Mpe3eHTalUM, HAIlMCaHue
pedeparoB, TogOOPKY HOPMATUBHOTO H HHOTO
Marepuasa 1 BBIIIOJHEHUE IPYTUX 3aJaHui

5 Kypcosas pabota Bun koHTpons, MO3BOJSAIOIMI BBIABUTH | VIHOIUBUAYyalIbHBIE
CTETIeHb BJIZICHUS] O0a30BBIMU 3HAHHSAMH, | 3aJaHusl (TEMBI) JUIA
YMEHUSIMH ¥ HaBBIKAMH, HEOOXOIUMBIMU ISl | KYpCOBOM paboThI
00y4eHus, U ONPEIeUTh YPOBEHb BIIaJICHHS
HOBBIM MaTepUaJIoM

6 3ayer/3auer c | Bun koHTpons, TO3BONSIONMIMK BBISIBUTH | Bompocsk TUIst
OLICHKOI1/DK3aMeH CTENECHb OBIAJICHUS 3HAHUSAMH, YMEHHSMH M | TOATOTOBKU K
HaBBIKaMH, HEOOXOTMMBIMU IUISL | 3aYeTy/3auery c

JAJbHEHIIIEr0 OCBOCHMsI 00pPa30BaTENbHOMN | OICHKOW/3K3aMEeHY
IIporpaMMel INOJATOTOBKH

3. HACIIOPT ®OHJA OHEHOYHBIX CPEACTB JUCHUIIJIMHE

Pa3paborunk JLK. aiimapnanoBa

Kadenpa [IpuxnanHoit uHGOPMATHKH U
MH(GOPMALMOHHBIX TEXHOJIOTUH

HanmeHoBaHMe OUCITUILIAHEI Beenenue B aHanmu3 JaHHBIX




®dakynbpTeT / HHCTUTYT HNHCTUTYT MeXKTyHAPOIHOM
SKOHOMHKH, TUEPCTBA U
MEHEIKMEHTa

Hanpagienue moroToBku / CenuaibHOCTh 09.03.03 Ilpuknagnas
nHpopmaTrka

KonuecTBo BOIIpocoB B OLIEHOUHBIX 3a1aHusaX (quanason) | Ot 10 no 20

OO6miee BpeMs TeCTUPOBaHUS (MUH) 90

O61mee konuaecTBo Boripocon/3ananuii B ®OC 20

Pa3menieHHOCTD Ha caiiTe YHUBEpCUTETA IPUMEPHOTO Ha

nepevHsi BOnpocos, 3aganuii ®OC — 1151 10ArOTOBKU

00yJaronmxcs K MPOX0XKISHUIO OLICHKH (J1a / HET)

3.1. Moaenu KOHTPOJIMPYEeMBbIX KOMIIeTeHIHii:

Kon DopMyJIHPOBKA HNaaukaTopbl 1OCTHKEeHHUST KOMIIEeTEHIIUH
KOMIIeTeHHH KOMIIeTeHLIMH
K-5 CrniocobeH HIIK-5.1 3naTb: MeTOoap! U cpeAcTBa MPOEKTUPOBAHUS
OCYILECTBIIATh KOMIIBIOTEPHOT'O MIPOrPaMMHOI0 00ecreueHHs
MIPOEKTHPOBAaHNE
HUIIK-5.2 Ymerb: IlpuMeHsATP METOABI U CpPEICTBA
CTPYKTYp JaHHBIX
MIPOCKTUPOBAHUSI  KOMIIBIOTEPHOIO  MPOrPaMMHOIO
obOecriedeHusi, CTPYKTyp [aHHBIX, ©0a3 JaHHEIX,
MIPOTPaMMHBIX UHTEP(EHCOB
IIK-6 CrniocoOeH mpuMeHsITh HIIK-6.1 3uatb: MeToabl U CpeacTBa MPOCKTUPOBAHUS

METO/IBI M CPEJICTBA
MPOCKTHPOBAHHS
KOMITBIOTEPHOTO
NIPOrPaMMHOI0
obecrieueHus

0a3 JaHHBIX

HUIIK-6.2 Ymerb: IIpuMeHATH METOABI W CpPENCTBA
MPOEKTUPOBAaHUSI ~ KOMIIBIOTEPHOTO  MPOTPaAaMMHOTO
obOecriedeHusi, CTPYKTyp [aHHBIX, 0a3 JaHHBIX,
MIPOTPaMMHBIX UHTEPQEHcoB

4. COJEP) KAHUE OHEHOYHBIX CPEJACTB TEKYIIEI'O KOHTPOJIA
4.1. TUTIOBBIE TECTOBBIE 3AIAHUSI.

TecTol

cojepxaT Habop BOINPOCOB,

TEMATHUYECKYIO CTPYKTYPY U MPOIOPIMOHATHLHOE HAJTMYKME BOMPOCOB PA3HOTO THIIA U CJIOKHOCTH.
Ilpu chopmuposanuu mecmos HeoOX00UMO UCHOTIB306AMb 3A0AHUS CTIEOYIOUUX MUNOE.
Tun 3ajanus 1. 3agaHust 3aKPHITOTO THITA HA YCTAHOBJICHHE COOTBETCTBHSL.
Tun 3ajanus 2. 3agaHusl 3aKPHITOrO THITA HA YCTAHOBJICHHUE MOCIIEI0BATEIbHOCTH.

Tun 3amanus 3. 3amaHuss KOMOMHHMPOBAHHOTO THIIA, MPEAIOJATaolMe BbIOOP OJHOTO

MMPAaBUJIIBHOT'O OTBETA U3 NPCATIOKCHHBIX

Tun 3aJaHuA 4. 3aHaHI/I$I KOM6I/IHI/IpOBaHHOl"0 TUIIA, MPCANOararonumue BI:I60p HCCKOJBbKHX

OTBETOB U3 NMPECATIOKCHHBIX
Tun 3aJaHuA 5. 3a,Z[aHI/I}I OTKPBITOI'O THIIA C PAa3BEPHYTHIM OTBCTOM.

B TIOJIHOM 00OBEME OXBaTBHIBAIOIINE W3yYCHHBIH
TEOPETUYECKUI MaTepual Mo yKa3aHHOH TeMe. BBIoJHEeHHe TeCTOB IMO3BOJISIET ONPENESIUTh Pe3yabTaT
OCBOEHUSI KOMITETEHIIMH MO AUCLUIUIMHE B paMKaxX paccMaTpHBaeMOW TeMbI, OIIEHHBAEMBIH C TIOMOIIBIO
COOTBETCTBYIOIIMX HMHAMKATOPOB NOCTIDKEHHS KOMIETEeHIMH. MHIMBHIyanbHBIH TECTOBBIA CEaHC AJIS
Kaxzoro oOyuatomerocst GopMHUpyeTcs IO CIEHaIbHOMY alrOpUTMY, OOECICUMBAIOIIEMY 33aJaHHYIO



Tema Kon u NHaukaTopbl JOCTHKEHUA KOMIIETEHUHH TecT o Teme
t¢opmyauposka
KOMIIETEHIINHU
Tema 1.1 IIK- 5 Criocoben HIIK-5.1 3uarb: Mertonst u cpeactsa | 3amanme 1.1
IIpouecc OCYIIECTBIIAT POEKTUPOBAHMS xomnbroTepHoro | Kakue yrBep:kaeHus KOPPEKTHO OTPaXKaroT CYLIHOCTH IIPOLIECCa aHaIn3a
aHaJm3a MIPOCKTUPOBAHUE MIPOTPaMMHOTO 00eCTIeYeHHUS J@HHBIX?
JaHHBIX. CTPYKTYP JaHHBIX
HIIK-6.1 3uatb: Metonel ©  CPEACTBA | BapuaHThI OTBETA (BBIOEPUTE BCE BEPHEIE):

0a3 TaHHBIX

I1IK-6 Criocoben
PUMEHSITh
METOJIbI U
CpeacTBa
IIPOCKTUPOBAHHUS
KOMITBIOTEPHOIO
MPOrPaMMHOTO
obecreucHus

MPOSKTUPOBaHUs 0a3 TaHHBIX

1. AHanu3 JaHHBIX HaNpaBJieH Ha U3BJeUeHUE 3HAHUN U 3aKOHOMEPHOCTEN U3
JTAHHBIX

2. AHanu3 NaHHBIX 3aKJII0YAETCs TOJIBKO B XpaHEHUH JAHHBIX B 0a3ax NaHHBIX
3. AHanM3 JaHHBIX BKIIIOYAET dTarnbl cOOpa, OYUCTKH, 00pPaOOTKH H
MHTEPIpeTaluy TaHHBIX

4. AHanu3 1aHHBIX HE IpeArnoaraeT HOpMYIMPOBKU LETH UCCIICAOBaHUS

5. AHanu3 JaHHBIX UCHOJIB3YETCA AJIS MOANCP)KKH IPUHSTHS YIPABICHIECKUX
Y IIPUKJIaJHBIX pELICHUI

OtBer: 1, 3,5

ITosicHeHue:

1 — BepHO, OCHOBHOH LIEJIBIO aHAJIM3a AAHHBIX SBJISIETCS MOJyYeHUE 3HAHUH U
BBIBOJIOB.

3 — BepHO, aHANN3 JaHHBIX MIPECTaBIIET cOO0 MHOTOA3TAIHEIH MPOoIIecC.

5 — BEpHO, pe3y/bTaThl aHANN3a UCTIONIB3YIOTCS ISl IPUHATHS PELICHUH.

3aganmue 1.2
Kakue yTBepxIeHNsT KOPPEKTHO XapaKTepU3YIOT YPOBHU HHPOPMAIIUH U
CTaHJapTHI aHAJIN3a TaHHBIX?

Bapuants! oTBeTa (BEIOEpHTE BCE BEPHEIE):

1. JlanHbBIe IpeACTaBIAIOT cOO0H HeoOpaboTaHHbIE PaKTHl M HAOIIOIEHUS
2. Undopmariust popMHUpyeTCs B pe3ysibTaTe HHTEPIPETALIMH JAHHBIX B
KOHTEKCTE




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

3. 3HaHMS HAXOATCS HA HWKHEM YPOBHE MH()OPMAIIMOHHOMW MTHPaAMHU/IBI

4. CranmapTsl aHAIH3a JAHHBIX 00ECIICUYMBAIOT BOCIIPOU3BOAMMOCTD M SMHBIN
HOXO K aHAIN3Y

5. CRISP-DM siiiseTcst IpuMEPOM CTaHIAapTa MpoLiecca aHaau3a JaHHbIX

OtBet: 1,2,4,5

[Toscuenue:

1 — BepHO, TaHHBIC HE HECYT CMBICIIa 0€3 00PabOTKY.

2 — BepHO, HH(OPMAIIHS — 3TO OCMBICIICHHBIE JaHHEIE.

4 — BepHO, CTaHJAPThI PETIIAMEHTUPYIOT MPOIIECC aHaIM3a.

5 — BepHo, CRISP-DM — o0mienpuHATHIN CTaHIAPT )KU3HEHHOTO IUKJIA
aHam3a TaHHbIX.

3aganme 1.3
PacrionoxuTe 3Tarnbl aHaIM3a JaHHBIX B JOTHYECKA KOPPEKTHON
[OCJIEOBATEILHOCTH.

DTarns.l:

1. MogenupoBanue

2. Ilonnmanue 3amaqu (menei aHanm3a)

3. [ToaroroBka MaHHBIX

4. IloHnMaHue U IEPBUYHBIA aHATU3 JaHHBIX
5. OneHka pe3ysbTaToB

6. Bueapenue pe3ynpTaToB

OtBeT: 243156

IlosscHenmue:

CHayvaina ¢popMymupyeTcs LeNb aHAIn3a, 3aTeM U3y4aroTCs IaHHbIe, TI0CIIe
YEero OHU MOArOTaBIUBalOTCA. Jlanee CTposATCsS MOAETH, OLIEHUBAETCS UX
Ka4eCTBO U TOJIBKO TIOCJI€ 3TOTO PE3YIbTAaThl BHEIPSIOTCSL.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

3aganme 1.4
Pacrnionoxxute ypoBHU HH(POPMAIIMOHHON MUPaMUIBI OT 0a30BOT0 K Haubosee
BBEICOKOMY.

YpOBHU HPaAMUJIBL:
1. 3nanus

2. JlaHHBIC

3. MyapocTh

4. Uadopmanus

OrtBert: 2413

Ilosicaenue:

JlaHHBIE SBISIOTCS OCHOBOW, U3 HUX (hopMupyeTcs nHpOpMaIus, 3aTeM —
3HAHWSL, @ BBICIINIA YPOBEHb — MYAPOCTH KaK CIIOCOOHOCTh MPHHUMATD
000CHOBaHHBIC PELICHMS.

3aganme 1.5
YcTaHOBHTE COOTBETCTBUE MEXK/Yy YPOBHEM WH(POPMAITMOHHON MAPAMUABI H
€ro OIUCAHUEM.

Comcok 1:

1. JlanHbBIC

2. Undopmarnus
3. 3HaHuUA

4. MynpocTb

Crncoxk 2:

A. OcMBICIIEHHBIE BBIBOJIB M PEKOMEHIAINH JUTS IPUHSATHS PEIICHUH
B. HeoOpaGoTrannbie (akTsl 1 3HAUESHUS

C. BrbIsiBJI€HHBIEC 3aKOHOMEPHOCTH 1 0000IIIEHHS

D. JlanHble, HHTEPIPETUPOBAHHBIE B ONPEACIEHHOM KOHTEKCTE




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

Orteert: 1B, 2D, 3C, 4A

3aganmue 1.6
YcTaHOBHTE COOTBETCTBUE MEXKY CTAHAAPTOM U €r0 XapaKTEPUCTHKOM.

Crmmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crnucoxk 2:

A. CranaapT, OpHeHTHPOBaHHBII Ha 3Talbl BHIOOPKH, MOJIEITUPOBAHHS U
OLICHKHU

B. IIponecc n3Bnedenns 3HaHui u3 0a3 JaHHBIX

C. YHuBepcanbHas MOJIeb KU3HEHHOTO [TUKJIa aHAIN3a JaHHBIX

Otser: 1C, 2B, 3A

3aganme 1.7
KakoBa ocHOBHAs 1ieIb aHAIU3a JAHHBIX?

BapuanTsl oTBeTa:

1. Xpanenue 60npmmx 005EMOB HHGOPMAITIH

2. I3BnedeHue 3HaHUH U MOAAEPIKKA IPUHATHS pELICHUI
3. Co3anue HHGOPMAIIMOHHBIX CUCTEM

4. 3aMeHa SKCHEPTHBIX OLEHOK 0€3 MPOBEPKU

Ortser: 2
Iloscuenue:

AHanM3 JaHHBIX HATPaBIICH Ha MOJyYeHUE 3HAHUI 1 00OCHOBAaHHE PEIICHUIH,
a HEe Ha XpaHEHHE WU Pa3pabOTKy CUCTEM.




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

3ananue 1.8
Kakoti ctarmapt HanboJiee MUPOKO UCIIONIB3YETCS JIUIS ONUCAHUS KU3HECHHOTO
LIMKJIa aHaJIn3a JAHHBIX?

BapuanTsl oTBeTa:
1. UML

2. SQL

3. CRISP-DM

4. HTTP

OtBeT: 3

Iosicuenne:
CRISP-DM — o0menpuHATHIN CTaHIAPT, OMMCHIBAIOIIUH 3TAIBl aHAIIN3a
JAaHHBIX OT IMOCTAHOBKH 3aJa4X 10 BHCAPCHUA.

3aganue 1.9
Kak Ha3piBaeTcs ypoBeHb HHOPMAIMOHHOW TUPaMHU/IBI, HA KOTOPOM JIaHHBIE
NprOOPETAIOT CMBICH B KOHTEKCTE?

OtBet: Madopmarys

Iloscuenue:
Wudopmarust popMupyercst B pe3yiibTaTe HHTEPIPETAIUH JAHHBIX U
n00aBIEHHUST KOHTEKCTA.

3apanme 1.10

Kak Ha3pIBaeTCs CTaHAApT MPOLIECca aHaIN3a TaHHBIX, BKIIFOUAIOIIHIA dTalbl
IIOHMMAaHUA 3aJa4i, IIOHUMaHUs JaHHbIX, IIOATOTOBKH JaHHBIX,
MOJICTTMPOBAHMUSI, OIICHKH U BHEIPCHHUS?

Ortset: CRISP-DM




Tema Kon n HNuaukaTopbl J0CTHKEHUA KOMIIETCHINH Tect o Teme
¢opmyauposka
KOMIIETEeHI[UH
[losicaeHue:
CRISP-DM ornuceiBaeT NOMHBIN )KU3HEHHBIN ITUKJT aHAIHM3a JJAHHBIX U IIUPOKO
MIPUMEHSIETCS B aKaICMHUIECKON M IIPUKIIATHON IMPAKTHKE.
Tema 2.1 TIK- 5 Crocoben HUIIK-5.1 3uarth: 3aganue 2.1
IIpenoOpaboT | oCyIIeCTBIATH Kakue yTBep»kIeHNsT KOPPEKTHO OMUCHIBAIOT CTPYKTYPHI JaHHBIX Series U
Ka H NPOEKTHPOBAHHE Mertomer  m cpencTBa  MPOSKTUPOBAHHS | DataFrame Gubmmorexy Pandas?
KOMITBIOTEPHOTO TIPOTPAMMHOTO 00€CIICYeHUS
IIOArOTOBKA CTPYKTYP JaHHBIX
JAHHBIX. 643 TaHHBIX UMNK-5.2 Vamern: BapI/IE%HTI)I OTBETA (BI)I6epI/ITeU BCE BEpHEIC):
OGpaboTka 1. Series npeacTaBnsieT cOO0H OAHOMEPHYIO CTPYKTYPY JaHHBIX C HHACKCAMHU
JAHHBIX C IMK-6 Ciocoben [IpuMeHSTH METO/IbI i cpencraa | 2. DataFrame sBisercs IByMepHO# TaOJIMYHOMN CTPYKTYPOH JaHHBIX
HOMOIIIBIO IIPUMEHSTH [POEKTHPOBAHHUS KOMIIBIOTEPHOTO i ]S)erle; MOJKET COAEPIKATh ZéaHHBI% Pa3HBIX Tnnmss B OJIHOM 00BeKTE
. DataFrame cocrout u3 Habopa 00BEKTOB THIIa Series
nakera Pandas | METOIBI U MIPOTPaMMHOTO obecrieueHus, CTPYKTYP ! p
5. Series He TOAEPKUBAET PAOOTY C HHAECKCAMH
cpescTBa MaHHBIX, ©0a3  JaHHBIX,  MPOTPAMMHBIX
nHTEphECcOB
MIPOEKTUPOBAHUS pd Otser: 1, 2, 4
KOMIIBFOTEPHOT'O HUIIK-6.1 3uaTth:
IPOrPaMMHOTO " . Hosicuenue:
€TOIbl M CpEeIACTBa IIPOEKTUpPOBaHUA 0a3 — ies — i
P T — )il pen p p 1 — BepHO, Series — OJJHOMEPHBIIf MACCUB C HHICKCAMH.

JaHHBIX

HUIIK-6.2 YMeThb:

[TpumensTh METO/IbI " cpencTaa
MPOEKTHPOBAHUS KOMITBIOTEPHOTO
MpPOTPaMMHOIO  OOecreueHusi,  CTPYKTYp
JNaHHBIX, 0a3  JaHHBIX, MPOTrPaMMHBIX
uHTEpQeicoB

2 — BepHo, DataFrame npeacrasiser coooli Ta0uiy (CTPOKU U CTOJIOIBI).
4 — BepHo, Kax bl cTonberr DataFrame siBisiercst o0bekTOM Series.

3ananue 2.2
Kakue meropl Pandas ucrnons3yroTes 1S peBapuTeIbHOTO aHATN3a
CTPYKTYPBI JAHHBIX U BU3yaIU3aI[UK?

BapuanTel oTBeTa (BbIOEpUTE BCE BEPHBIE):
1. head()

2. info()

3. describe()

4. plot()

5. merge()

OrtBeT: 1,2, 3,4




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

[Toscuenue:

1 — BBIBOJ MEPBBIX CTPOK HAOOpa MaHHBIX.

2 — oTOOpaXkaeT HHPOPMAIHIO O TUTIAX JAHHBIX U MPOIYCKaX.
3 — pacCcUuTHIBAET OMUCATEIBHBIC CTATUCTHKH.

4 — ucnonp3yeTcs U BU3yalln3allii TaHHBIX.

3aganme 2.3
Pacnonokute 3Tansl paboThl ¢ AaHHBIME B Pandas B Toruyecku KOppeKTHOM
[OCJIE0OBATEILHOCTH.

OTansl:

1. BusyanbHblii aHaIU3 JaHHBIX

2. 3arpy3ka nansbix B DataFrame

3. Ananu3 ctpyktypsl gansbix (info(), head())
4. OuncTka 1 npeodpazoBaHue TaHHBIX

OrtBerT: 2341

Iloscuenue:
CHauana JaHHBIC 3arPyKa0TCs, 3aTEM U3YJIaeTCsl KX CTPYKTYpa, MOCIIE YeTO
BBITIOJTHSETCS OYHCTKA, M TOJIBKO 3aTEM MPOBOJIUTCS BU3yalbHBIN aHAIN3.

3aganue 2.4
YopsaouuTe qeHCTBUS MTPH MEPBUYHOM aHAIM3E¢ HOBOIO HA0OPa JaHHBIX B
Pandas.

JlericTBus:

1. IToctpoenue rpadukos

2. IIpocMOTp MEPBBIX CTPOK TAHHBIX

3. llonyuenue nH(GOPMALMK O THNAX JAHHBIX U IPOITyCKax
4. Pacu€t onmcaTenbHBIX CTATHUCTUK




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

OtBeT: 2341

IosicueHne:
CHayaia u3ydJaeTcsi COIep)KIMOe TaOIUITBL, 3aTeM €€ CTPYKTYpa, Jaiiee
YHCIIOBBIC XapPaKTEPUCTHKH, M TOJIBKO MOCIE 3TOTO — BU3YaJIN3aLHSL.

3aganmue 2.5
YcTaHOBHUTE COOTBETCTBUE MEXKIY MeToJIoM Pandas u ero Ha3HaYCHUEM.

Crmcok 1.
1. head()

2. info()

3. describe()
4. plot()

Crucok 2:

A. Buzyanuzauus 1aHHBIX

B. Beiroj o6riieti ungpopmarmu o crpykrype DataFrame
C. OToOpakeHHe MEPBBIX CTPOK TAOIHUIIBI

D. Pacuér onucatenbHBIX CTATUCTUK

Ortset: 1C, 2B, 3D, 4A

3ananmne 2.6
YcTaHOBUTE COOTBETCTBUE MEKIY CTPYKTYPOU JaHHbIX Pandas u eé
XapaKTePUCTUKOU.

Croucok 1:
1. Series
2. DataFrame

Crucok 2:
A. JIBymepHas TabnudHasi CTPYKTYpa JaHHBIX




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

B. OnHoMepHBIN MacCUB ¢ MHACKCAMU
Ortser: 1B, 2A

3aganue 2.7
Kaxott meton Pandas mo3BomnsieT noiay4uTs HHGOPMAIHIO O THITAX TaHHBIX
CTOJIOIIOB M KOJIMYECTBE MPOIYCKOB?

BapuanTs! oTBeTa:!
1. head()

2. describe()

3. info()

4. plot()

OtBeT: 3

Iloscuenue:
Meton info() BBIBOJUT THITbI JaHHBIX, KOJIMYECTBO HEHYJICBBIX 3HAYCHUN U
00BEM IaMSTH.

3aganme 2.8
Kakoti metoz Pandas ucrnosns3yercs juist mocTpoeHus rpa kOB Ha OCHOBE
nangaeix DataFrame?

BapuanTsl oTBeTa:
1. visualize()

2. draw()

3. plot()

4. show()

Ortser: 3

Iloscuenue:




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IHIII/IKaTOI)bI JAOCTHXKCHHUH KOMIICTCHIINH

TecT mo Teme

Merton plot() mpemocTaBisieT BCTPOCHHBIE CPEICTBA BU3yaIH3alii Ha OCHOBE
Matplotlib.

3aganue 2.9
KaK Ha3bIBACTCs I[ByMepHaiI TaGJ’II/IIIHaSI CprKTypa JAaHHBIX 6I/I6J'II/IOT CKH
Pandas?

OrtBert: DataFrame

Ilosscuenue:
DataFrame npeaHa3HaueH s XpaHSHUs U 00paO0OTKU TaOIMYHBIX TAHHBIX C
WHIEKCAaMU U CTOJIOIaMH.

3aganmne 2.10
Kakoti metoa Pandas ucrnosnb3yetces it BRIYMCICHUS OCHOBHBIX
OIMCATEIBHBIX CTATUCTUK YHUCIOBBIX CTOIOIIOB?

Otgert: describe()
Iloscuenue:

Merton describe() paccuuThiBaeT cpeHee, MeIHaHy, CTAaHAAPTHOE OTKIIOHEHHE
U IPyrHe CTAaTUCTUYECKHE TIOKA3aTelH.

Kpumepuu OUCHUBAHUA MeCm 06020 3a0anus:

Ounenka Kputepun oueHnBaHus
OTJINYHO ot 90 1o 100 % npaBUIBHO BBIITOJIHEHHBIX 3a1aHUI
X0pouo oT 70 10 89 % npaBUJIBHO BHIIOJHEHHBIX 33JaHUM
YAOBJICTBOPUTEIbLHO ot 50 10 69 % npaBUJIBHO BHIOJHEHHBIX 33JaHUH
HEYAOBJIETBOPUTEIHLHO Menee 50 % npaBUITLHO BBHITOJTHCHHBIX 38 TaHHIMA




4.2 THIIOBBIE TIPAKTUYECKUE 3AJIAHUA
[IpakTrdeckre 3anaHusl JODKHBI OTPaXKaTh yMEHHE 00y4aroIIerocsi NPUMEHATh OCBAMBAEMYIO KOMIIETEHIIMIO B IPAKTUYECKUX CUTYalUsAX U IIPU PELICHUU
IPOU3BOACTBEHHBIX 3aJa4.

Tema

Koa n popmyanposka

NuankaTophl 10CTHKEHUS

3aganus K NpaKTHYECKOMY 3aHSITHIO

KOMIIETEHIINHT KOMIETEHIINH
Tema 1.1 ITpomecc IIK- 5 Croco6en HIIK-5.1 3naThb: 3ananmue 1.1
aHalM3a JIAaHHBIX. OCYIIECTBIIST Coznaiire DataFrame ¢ npomnyinieHHpIMU 3HAYCHUSMU U

MPOCKTHPOBAHKE CTPYKTYP
IaHHBIX 0a3 JaHHBIX

I1K-6 Criocoben
PUMEHSTHh METOJIbI K
CpencTBa
IIPOCKTUPOBAHHUS
KOMITBIOTEPHOTO
IIPOrPaMMHOTO
o0ecrieyeHus

Metonbl 51 cpencTBa
MIPOCKTUPOBAHUST  KOMIIBIOTEPHOTO
MIPOrPaMMHOTO 00eCTIeYeHHUS

HUIIK-5.2 Ymers:

IIpumeHsaTE  MeTOIbI
MIPOEKTHPOBAHUS
MIPOTPaMMHOTO obecrieueHus,
CTPYKTYp [HaHHbIX, 0a3 JaHHBIX,
MIPOTPaMMHBIX HHTEPQEHcoB

U CpeAcTBa
KOMITBEOTEPHOTO

HUIIK-6.1 3HaTh:

Mertoapl 5 cpencTBa
MIPOEKTUPOBaHMUS 0a3 TaHHBIX

HUIIK-6.2 YMeThb:

[IpumensTe MeTOABl W CpencTBa
MIPOEKTUPOBAHUS  KOMIIBIOTEPHOTO
IPOrPaMMHOTO oOecrieveHus,
CTPYKTYp [HaHHbBIX, 0a3 JaHHBIX,
MIPOTPaMMHBIX UHTEP(EHCOB

nyonukaTaMu. BeIIOTHUTE 3alI0JHEHUE MTPOIYCKOB CPEIHUM
3HAYEHUEM U yJAIHUTE TyOITHUKATHI.
Jlan HaOoOp aHHBIX:
e ages = [25, 30, None, 30]
e salaries = [50000, 60000, 55000, 60000]
3anayu:
1. Cospaiite DataFrame u3 3TUX CIIUCKOB.
2. 3amoyHUTE MPOMYIICHHOE 3HAYCHHUE B CTOJIONEC age
CPEIHUM II0 CTOJIOIY.
3. Ynpanute nyOnupyroummecs CTpoKy.
4. BsiBegute utoropsii DataFrame.

OtBeT
import pandas as pd
import numpy as np

df = pd.DataFrame({

'age": [25, 30, np.nan, 30],

'salary': [50000, 60000, 55000, 60000]
b))

dff'age] = df['age’].fillna(df{'age].mean())
df = df.drop_duplicates()

print(df)

3aganmne 1.2




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

OO6HapyXbTe U yIaIuTe aHOMAIbHbBIE 3HAYEHHs B cTONOME salary,
npessbimarommue 100000.
Jan crimcok 3apaboOTHBIX TUTAT:
e salaries = [40000, 50000, 120000, 60000]
3anayu:
1. Cospaiite DataFrame.
2. CuuraiiTe anomManbHEIMU Bee 3Hauenus > 100000 u
YIaJIUTEe UX.
3. BrBeaute ounmeHnHblid DataFrame.

Ortsert:
import pandas as pd

df = pd.DataFrame({'salary": [40000, 50000, 120000, 60000]})
df = df{df['salary'] <= 100000]

print(df)

3ananme 2.1
Co3snaiite 00beKT Series, 100aBbTE HOBBII AJIEMEHT U yJIAINTE
SJIEMEHT C HHAEKCOM 1.
Han cniucok yucen:
e numbers = [10, 20, 30]
3amaun:
1. Cospnaiite Series B3 3TOTO CITHCKA.
2. JloOaBwTe semMeHT co 3HaueHneM 40 1 HHIEKCOM 3.
3. VYnpaaure aneMeHT ¢ MHAEKCOM 1.
4. BrIBeauTe UTOTOBBIN Series.

OtsBeT:
import pandas as pd




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

s = pd.Series([10, 20, 30])
s.loc[3] =40
s =s.drop(1)

print(s)

3aganmue 2.2

Co3spaiite DataFrame, 1o6aBbTe BBIYHCIISIEMBIN CTOJIOCH M yIAIUTE
YKa3aHHBIA CTOJOEII.

JlaHbI CIIUCKH:

e A=[12273]
e B=[4,5,6]
3amaun:

1. Cospaiite DataFrame u3 3TUX CIIUCKOB.

2. Jlob6aswte cTromben C, paBHBIN cymme A u B.
3. VYnpamute cronber B.

4. Brseaure utorosslii DataFrame.

OtgeT:
import pandas as pd

df = pd.DataFrame({
‘AL, 2, 3],
'B" [4, 5, 6]

b

df['C'] = df['A] + df['B']

df = df.drop(columns=['B'])

print(df)
3ananmue 3.1

BrimonHuTe cpe3 naHHBIX, BEIOpaB CTPOKH, T 3HAYEHUE SCOre
ooibire 80.




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

JlaHbI CIIUCKH:
e names =['A','B','C]
e scores =[75, 85, 90]
3amaun:
1. Cozpaiire DataFrame.
2. Bribepure ctpoku, rae score > §0.
3. BwiBeamute pe3yibTar.

Ortsert:

import pandas as pd

df = pd.DataFrame({
'name"; ['A, 'B', 'C'],
'score': [75, 85, 90]

b

print(df[df['score’] > 80])

3ananue 3.2

BrInosiHUTE MPpYIIMPOBKY MO CTOJIOIY group U MpoaHaIu3upynTe

CTPYKTYPY AaHHBIX.
HaHnbl crivcku:
e groups = ['X', X', "Y']
e values =[10, 20, 30]
3agaymu:
1. Coszpaitte DataFrame.

2. CrpynnupyiiTe JaHHBIE 110 roup U BEIYHCIHTE CpellHES

3HayeHue value.

3. BmiBeaute unpopmanuio o crpykrype DataFrame.

Ortser:
import pandas as pd




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

df = pd.DataFrame({
‘group": ['X', "X, "Y1,
‘value': [10, 20, 30]
b

print(df.groupby(‘group’).mean())
print(df.info())

3ananue 4.1
PaccuuraliTe OCHOBHBIC CTATUCTUYECKUE XapaKTEPUCTUKH
YUCJIOBOTO CTOJIONA.
JlaH CIIHCOK:
e data =10, 20, 30, 40]
3anayu:
1. Co3znaiire DataFrame.
2. BpuucINTEe OCHOBHBIC CTATUCTHYCCKHUE XaAPAKTEPUCTHKH
(mean, median, std) ctom61a data.

OtBer:
import pandas as pd

df = pd.DataFrame({'data": [10, 20, 30, 40]})
print(df{'data’].describe())

3amanue 4.2
IIpoBeanTe KOPPEIAIMOHHBIA aHATTN3 IBYX YUCIIOBBIX TPU3HAKOB.
JlaHbl crivcku:
e x=][1,234]
e y=[2,357]
3agaun:
1. Cospnaiite DataFrame.
2. BpaucianTe KOppEnsnuo MEXIy X H Y.




Tema Kon u popmyanposka NHankaTophl 10CTHKEHUST 3agaHus K NPAKTHYECKOMY 3aHATHIO
KOMIETeHIIUH KOMIIETEHIIUH
OTtBeT:
import pandas as pd
df = pd.DataFrame({
X' [1,2,3,4],
v 12, 3,5, 7]
b
print(df.corr())
Tema 2.1 I1IK- 5 Crmocoben HUIIK-5.1 3HaTh: 3ananue 5.1
[Ipeno6paboTka u OCYIIECTBIISTh M [MocTpoiite TUCTOrpaMMy U TUHEWHBIN TpaduK A 3aJaHHBIX
eTOBI u CpeACTBa
MOATOTOBKA JAHHBIX. | MPOCKTUPOBAHUE CTPYKTYP o pea JIAHHBIX.
MMPOEKTUPOBAaHUS  KOMIBIOTEPHOTO

O0paboTKa JaHHBIX C
MTOMOIIBIO TTAKeTa
Pandas

IaHHBIX 0a3 JaHHBIX

I1K-6 Criocoben
NPUMEHSTh METOJIBI U
CpeacTBa
POCKTHUPOBAHUS
KOMITHIOTEPHOTO
IPOTPAaMMHOTO
oOecrieyeHus

MIPOTPaMMHOTO 00eCTIeYeHHUS
HIIK-5.2 Ymetsb:

IIpumeHnsTe  MeTOIbI
MIPOEKTHPOBAHUS
MIPOrpPaMMHOTO o0ecrieueHus,
CTPYKTYp [HaHHbIX, 0a3 JaHHBIX,
MIPOTPaMMHBIX UHTEPQEHcoB

U CpeicTBa
KOMITBIOTEPHOTO

HUIIK-6.1 3HaTh:

MerToapl 5 CpencTBa
MIPOEKTUPOBaHUS 0a3 TaHHBIX

HIIK-6.2 YmeTn:

[IpumensTe MeTOABI W CpeACTBa
MPOEKTHPOBAHUSI  KOMITBIOTEPHOTO
MPOTPaMMHOT'0 obecrieveHus,
CTPYKTYp [HaHHbBIX, 0a3 JaHHBIX,
MIPOTPAMMHBIX UHTEP(EHCOB

JlaH CIIHCOK:
e values =[10, 20, 30, 40, 50]
3anayu:
1. Cozpnaiire DataFrame.
2. TloctpoiiTe rucTorpaMMy | JIMHEHHBIH rpaduk cToadna
values.

OtBer:
import pandas as pd
import matplotlib.pyplot as plt

df = pd.DataFrame({'value": [10, 20, 30, 40, 50]})

dff'value.plot(kind="hist’)
plt.show()

dff'value].plot(kind="line")
plt.show()

3ananmue 5.2
ITocTpoiiTe KpyroByto U TOUEUHYIO IHUArPAMMBbI.




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

JlaHbI CIIUCKH:
e categories =['A’", 'B', 'C']
e counts =10, 20, 30]
3amaun:
1. Co3pnaiite DataFrame.
2. TloctpoiiTe KPyrOBYIO ¥ TOUYEYHYIO TUATPAMMBL.

OtBer:
import pandas as pd
import matplotlib.pyplot as plt

df = pd.DataFrame({
‘category”: ['A’, 'B', 'C1,
‘count’: [10, 20, 30]

b

df.set_index('category').plot(kind="pie', y="count’)
plt.show()

df.plot(kind='scatter', x="count', y="count’)
plt.show()

3ananme 6.1
BrimonHuTe onycaTeIbHBIM CTATUCTHYSCKUN aHAIN3 JAaHHBIX.
JlaHbl cCriucKH:
e A=][5,10,15]
e B=]36,09]
3agaumu:
1. Coszpaitte DataFrame.
2. BrIoaanTe ONMMCaTENLHBIA CTATUCTHYECKAHA aHaAJIN3.

OrtBert:
import pandas as pd




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

df = pd.DataFrame({
‘A" [5, 10, 15],
‘B [3,6,9]

b

print(df.describe())

3apanme 6.2
BrinosauTe rpaduyeckuil aHanu3 IByX YHCIOBBIX MPH3HAKOB.
JlaHbl cCriUCKH:
o x=[1,2,34]
e y=1[4,321]
3anayu:
1. Co3pnaiite DataFrame.
2. TlocrtpoliTe nuarpamMmy paccesHus I X U Y.

OtBer:
import pandas as pd
import matplotlib.pyplot as plt

df = pd.DataFrame({
X' [1,2,3,4],
v [4,3,2,1]

b

df.plot(kind="scatter', x="x', y="y")
plt.show()

3aganmue 7.1
VY panute NpomycKu U BBIIOJIHUTE CTATUCTUUECKUHN aHAU3.
JaH crimcoxk:
e values =[10, None, 30, 40]
3amauu:
1. Cospnaiite DataFrame.




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

2. Ypjamute mpoIycKH.
3. BeiBeauTe onucaTeNbHYIO CTATHCTHKY.

OtBeT:
import pandas as pd
import numpy as np

df = pd.DataFrame({'value': [10, np.nan, 30, 40]})
df = df.dropna()

print(df.describe())

3ananmue 7.2
[Toctpoiite rpaduk pactpeneeHns: OUNIIEHHBIX JaHHBIX.
JlaH CIIHCOK:
e values =[10, 20, 30, 40]
3anayu:
1. TlocrpoiiTe rUCTOrpaMMy pacipereIeHns

Ortsert:
import pandas as pd
import matplotlib.pyplot as plt

df = pd.DataFrame({'value': [10, 20, 30, 40]})

df['value].plot(kind="hist")
plt.show()

3ananmue 8.1

CdopmupyiiTe UTOTOBYIO TAOIHITY CO CPEAHUMHU 3HAYCHUSIMU 110

rpymIaMm.
JaHnbl crivcku:
e groups =['A','A’,'B', 'B]
e values =[10, 20, 30, 40]




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

3agaun:
1. Cospaiire DataFrame.
2. CrpynnupyiiTe JaHHBIC 110 roup U BBIYHCIHTE CPEHEES
3HaucHue value.

OTBeT:
import pandas as pd

df = pd.DataFrame({
‘group’: ['A', 'A', 'B', 'B1,
‘value': [10, 20, 30, 40]
b

result = df.groupby(‘group").mean()
print(result)

3ananmue 8.2
Busyanusupyiite UTOroBbI€ PE3yJIbTAThI AHAINA3A.
o JlaHBI CIIMCKHU:
group: ['A', 'B1,
e value: [15, 35]
3agaua:
1. TlocrpoiiTe cTONOUATYIO qUArpaMMy CPEIHHUX 3HAYCHUH 110

rpymnmnam.

OtBer:
import pandas as pd
import matplotlib.pyplot as plt

df = pd.DataFrame({
‘group”: ['A', 'B1,
'value': [15, 35]

b

df.set_index(‘group’).plot(kind="bar")




Tema

Kon n popmyanposka
KOMIIeTeHIIMH

NHankaTophl 10CTHKEHUST
KOMIIETeHIUH

3aganus K NpaKTHYeCKOMY 3aHSITHIO

plt.show()




Kpumepuu oyeHueanus NPpAKmu4ecKux 3auamui:

OneHka

Kpurepum onieHuBaHus

OTJINYHO

BricTaBisiercs, eciau 00y4JaromMics yMEeT yBS3bIBaTh TEOPHIO C MPAKTHKOH (pemaeT 3a1aun, GOopMyIUpyeT BHIBOJBI, YMEET MOSICHUTh
MOJTy4YEeHHBIE PE3YIbTAThI), BIIaJeeT NOHATHIHBIM allllapaToM, ITOJIHO ¥ TITyOOKO OBJIa/Iel MaTepHaIoM M0 3aIaHHOHM TeMe, 000CHOBBIBACT
CBOU CY)KJCHHMS U JaET NpaBHJIbHBIC OTBETHI HA BOIPOCHI IPENOAABATEIsS

XOPOIIOo

BricTaBnsercs, ecii 00y9aromuiicss yMeeT YBSI3bIBaTh TEOPHIO C MMPAKTHUKON (pemraeTt 3aaaqn U GopMyITUpPYeT BEIBOIBI, YMEET MOSICHUTh
MOJTyYEHHBIC PE3YJIbTAThI ), BIIAJCCT MOHATHIHBIM arapaToM, TIOJHO U NTyOO0KO OBJIaIe]l MATSPUAJIOM T10 3a/IaHHOM TeMe, HO COIep)KaHUe
OTBETOB MMEIOT HEKOTOPhIE HETOUHOCTU U TPEOYIOT YTOUHEHHS 1 KOMMEHTAPHsI CO CTOPOHBI IPENoIaBaTels

YIOBJIETBOPUTEIbHO

BBICTaBHHCTCﬂ, €ClIn 06yqa}0m1/1171c;[ 3HACT U IMMOHUMAET MaT€pural I10 SaﬂaHHOﬁ TEMC, HO HU3JIO’KCHHUC HCIIOJTHOC, HCIIOCJICJOBATCIIBHOC,
AOOIIyCKAaroTCd HETOYHOCTHU B OIIPCACICHUN HOHHTHﬁ, CTYACHT HE€ MOXCET 000CHOBAaTL CBOM OTBETHI HAa YTOUHAIOMINUE BOIIPOCHL
npenogaBaTeiid

HEY10BJIETBOPUTEIbHO

BrictaBnsiercs, ecinu 00y4aroIuiicst 1omycKaeT OIHOKY B ONPEIeICHUH MTOHATHH, HCKAXKAIOLINE X CMBICT, OECIIOPSAA0YHO U HEYBEPEHHO
n3naraet Marepuai. Jlenaer omuOKY B OTBETaX HA YTOUYHSIOUIME BOIIPOCHI MPEMOAABATENs

4.3. TUITIOBBIE 3ATAHUA JJIA KOHTPOJIBHBIX PABOT

KOHTpOHLHBIe pa6OTLI COACPIKAT HECKOJIBKO IMPAKTUYCCKUX 3aHaHHI>'I 0 MHAWBUAYAJIbHBIM BapuaHTaM, B IOJITHOM YE OXBAaTbIBAOIINX H3y‘leHHBIﬁ

marcepuaia 110 yKaSaHHOﬁ TeMe. BrimmonHeHnmne KOHTPOJIBHBIX pa60T IMMO3BOJIACT OIIPEACIIUTL PEIYJIbTAT OCBOCHUA KOMHeTeH]_[I/Iﬁ 0 AOUCHUINIMHE B paMKax
paCCManHBaeMOﬁ TCMBI, OHeHI/IBaeMHﬁ C MOMOIIIBKO COOTBCTCTBYHOIINX MHAWKATOPOB JOCTHIKCHUSL KOMHCTeHHHﬁ.

Tema Koa n NHaukaTopbl 10CTHKEHUS TunosBoii BApMAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIEeTEeHLIUH
KOMIICTCHIIMH
Tema 1.1 [IK- 5 Crioco6en | MIIK-5.1 3nats: Mertonsr u cpenctsa | 3amanme 1.1
Ipornecc OCYIIECTBIISITh POEKTHPOBAHUS KoMmIbroTepHoro | Kakue yrBepkIeHHss KOPPEKTHO OTPAXKAIOT CYLIHOCTD IPOLIECCa aHaIn3a JaHHbIX?
aHaJINn3a MPOEKTHUPOBAHUE | MPOrPAMMHOIO 00ECIICUECHHS
JAHHBIX. CTPYKTYp BapuanTs! oTBeTa (BbIOEpHTE BCE BEPHBIE):
JAHHBIX 0623 MIIK-5.2 Ymers: IlpumeHsTs MeTOIbI W | 1. AHanu3 JaHHBIX HaIpaBJICH Ha U3BJICYEHUE 3HAHUM U 3aKOHOMEPHOCTEN 13
AHHBIX CpeACTBa IPOEKTUPOBAHUSA KOMIIBIOTEPHOIO | JaHHBIX

ITIK-6 Criocoben
MIPUMEHSITh
METOJIbI U
CpencTBa
HpOGKTI/IpOBaHI/I

NPOrpaMMHOTO  OOecHeueHusi, CTPYKTYp
JaHHBIX, 0a3 JaHHBIX, [POrPaAaMMHBIX
nHTep(delcos

HUIIK-6.1 3Hartb: MeToasl u cpeacTsa
MPOCKTUPOBAHUS 0a3 JaHHBIX

2. AHanu3 TaHHBIX 3aKJTI0YAETCS TOJILKO B XpaHEHUH JJAHHBIX B 0a3ax JTaHHBIX

3. AHanu3 JaHHBIX BKJIIOYAET 3Tarbl cOOpa, OYMCTKH, 00padOTKM M MHTEPIPETALMN
JAHHBIX

4. AHanu3 TaHHBIX He npejronaraeT (GOpMYIUPOBKH IIETTH UCCIIETOBAHNUS

5. AHanu3 JaHHBIX UCTIONB3YETCS IS OJACP KKH MPUHATHS yIIPABICHYECKUX U
MPHUKIAIHBIX pEIIeHUI




Tema Kon n NHaukaTopbl J0CTHKEHUS THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIeTeHIIMH
1 HUIIK-6.2 Ymetn: IIpuMeHATs MeTOABI U
KOMIILIOTEPHOT | CPEICTBA IPOCKTHPOBaHKs KoMmbiotepHoro | Otser: 1, 3, 5
0 IPOTPaMMHOIO  OOECHEUYeHHUs, CTPYKTYP
nporpammioro | AAHHBIX, 0a3 gaHHBIX, nporpaMMmHbIX | [losicHeHue: § §
B — uHTepdericon 1 — BepHO, OCHOBHOM LIENbIO aHAaJK3a JaHHBIX SABJSETCS MOJyYeHHE 3HAHUN U

BBIBOJIOB.
3 — BEpHO, aHaJIN3 JaHHBIX MPEACTaBIAET cOO0 MHOTOATAITHBIN TIPOIIECC.
5 — BepHO, pe3yNIbTaThl aHAJIN3a UCTIOIB3YIOTCS [T IPUHSATHUS PEIICHUN.

Saganmue 1.2
Kakue yTBep»KACHUS KOPPEKTHO XapaKTEPU3YIOT YPOBHU UH(POPMAIUH U
CTaHIApPThI AaHAIN3a TaHHBIX ?

BapuanTsl oTBeTa (BEIOEpPHUTE BCE BEPHBIC):

1. larHbIe IpenCTaBISIIOT cOO0i HeoOpaboTaHHbIe (PAKTHI 1 HAOIIOICHUS

2. ndpopmarms popMupyercst B pe3yabTaTe HHTEPIPETAIIMN TAaHHBIX B KOHTEKCTE
3. 3HaHMA HAXOJATCS HA HU)KHEM YPOBHE MH(POPMAIIMOHHOW MTUPAMHUIBI

4. CtaHapThl aHAIM3a JaHHBIX 00ECIICUHNBAIOT BOCIIPOU3BOIUMOCTD M €IUHBIN
MOAXOJ] K aHAIN3Y

5. CRISP-DM sBnsieTcss npuMepoOM CTaHapTa Mpoliecca aHaanu3a JaHHbIX

Otser: 1,2,4,5

Iosicuenue:

1 — BepHO, JaHHBIE HE HECYT CMbICIA O6€3 00pabOTKH.

2 — BepHO, HH(pOpPMAaLU — 3TO OCMBICIICHHbIE JaHHBIE.

4 — BepHO, CTaHJAPTHI PETIIAMEHTUPYIOT MPOIIECC aHATN3a.

5 — BepHO, CRISP-DM — 00mmienpuHATHII cTaHAapT )KU3HEHHOTO LIMKJIA aHaJIHN3a
JAHHBIX.

3ananue 1.3
Pacronoxxute 3Tamnsl aHaJIM3a JaHHBIX B JIOTHYECKU KOPPEKTHON




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

IOCICA0BATCIbHOCTH.

OTarsr:

1. MonenupoBaHue

2. [lonnmanue 3aaauu (Lenel aHaim3a)

3. IloaroroBka JaHHBIX

4. IloHnMaHKe U IEPBUYHBIN aHAIHU3 JAHHBIX
5. OueHka pe3ybTaToB

6. BHenpenue pe3ynbTaToB

OrtBert: 243156

Ilosicaenue:

CHavana GpopMyIHpyeTcs IeNb aHAIN3a, 3aTeM H3y4YaroTCs TaHHbBIE, TIOCIIe YeT0
OHM MOATOTaBIUBaOTCs. Jlanee CTpoATCS MOJIENU, OIICHUBACTCS MX Ka4eCTBO U
TOJILKO TIOCJIE€ ATOTO PE3YJIhTAaThl BHEPSIOTCA.

Sananmue 1.4
Pacrnonoxxure ypoBHU HH(POPMALIMOHHOHN MMPaMHJIbI OT 0a30BOT0 K HauboIee
BBICOKOMY.

YPpOBHU IUPaMHU/JIBIL:
1. 3nanus

2. JlaHHBIC

3. MyapocTh

4. Nadopmanus

OrtBer: 2413

Ilosicuenue:

JlaHHBIE SBISAIOTCS OCHOBOM, U3 HUX (hOpMUpPYETCst UH(POPMAITHUS, 3aTeM — 3HAHMUS,
a BBICUINH YPOBEHb — MYAPOCTH KaK CIOCOOHOCTH MPUHUMATH 00OCHOBAHHBIE
peuieHusl.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

Saganme 1.5
Y CTaHOBHTE COOTBETCTBHE MEXKY YPOBHEM HHPOPMAIOHHOM MUPaMUJIBI U €T0
OITMCAHHEM.

Cnucoxk 1:

1. Jlanusie

2. Nadopmarus
3. 3HaHusA

4. MynpocTh

Crucok 2:

A. OCMBICIICHHBIE BBIBOJBI U PEKOMEHIALUH AJIs1 IPUHATHUS pEeLICHUI
B. HeoGpabotanHbie hakThl 1 3HAYCHHS

C. BrlisiBiieHHBIE 3aKOHOMEPHOCTH B 0000IIIEHHS

D. JlanHbIe, MTHTEPIIPETUPOBAHHEIE B ONPEICIIEHHOM KOHTEKCTE

Otset: 1B, 2D, 3C, 4A

3aganmue 1.6
YcraHOBUTE COOTBETCTBUE MEXIY CTAHIAPTOM M €T0 XapaKTePUCTHKOM.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crmcok 2:

A. CraHzmapT, OpHCHTHPOBAHHBIA HA dTAlbl BRIOOPKH, MOJICITUPOBAHUS U OIICHKH
B. IIponecc u3BneueHus 3HaHUH U3 0a3 JaHHBIX

C. YHuBepcanbHas MOJIENb KU3HEHHOTO I[UKJIa aHAIIN3a JaHHBIX

Orsert: 1C, 2B, 3A




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

Sapanme 1.7
KaxoBa ocHOBHas LieJIb aHAIM3a JAHHBIX?

Bapuants! oTBeTa:

1. XpaneHnune 60mpInx 00bEMOB HHPOPMAITHH

2. V3BnedeHue 3HaHUHU U OAAEPKKA IPUHATHUS peLICHUI
3. Co3znanuie HHPOPMAIIMOHHBIX CHCTEM

4. 3aMeHa SKCIEPTHBIX OLIEHOK 0e3 IPOBEPKU

OrtBer: 2

Ilosicuenne:
AHanu3 TaHHBIX HAIIPABIICH HA MOyuYeHNe 3HAHUK U 00OOCHOBAHHE PEIICHMIA, a He
Ha XpaHEHHE WIH Pa3paboTKy CHCTEM.

3ananue 1.8
Kakoii ctanmapt Hau0oJiee IMUPOKO UCIIONB3YETCs JIJIsl ONTUCAHUS HKU3HESHHOTO
LUKIa aHajn3a JaHHBIX?

Bapuants! oTBeTa:
1. UML

2.5QL

3. CRISP-DM

4. HTTP

OtBeT: 3
ITosicHeHuE:
CRISP-DM — o0menpuHATHINA CTaHAAPT, ONUCHIBAFOIINHN 3TAIbI aHATN3a JAHHBIX

OT MOCTAHOBKH 3aaa4u 1O BHCAPCHNA.

3aganmue 1.9




Tema Kon n NHaukaTopbl J0CTHKEHUS THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIEeTeHIIM U
Kak Ha3piBaeTcst ypoBeHb HH(G)OPMAIMOHHONW TUPAMHUIBI, HA KOTOPOM JIaHHBIE
MpUOOPETAIOT CMBICI B KOHTEKCTE?
Otset: Undopmarus
[losicuenne:
Nnudopmarus popmupyercs B pe3yiabTaTe HHTEPIPETAINH JAaHHBIX U J00aBICHUS
KOHTEKCTa.
3apanmue 1.10
Kak HaspiBaeTcsi cTanAapT npoliecca aHaau3a JaHHBIX, BKIIFOYAIOIINNA 3Tarbl
[MOHMMAaHUS 3aJaui, TOHUMaHUS JaHHbIX, TIOATOTOBKH JaHHBIX, MOJEINPOBaHUS,
OLICHKU U BHEIAPEHUS?
Otget: CRISP-DM
[Tosicuenue:
CRISP-DM omnuceiBaeT NOTHBIN )XKU3HSHHBIN ITUKJT aHAIM3a JIJAHHBIX U [IHPOKO
[IPUMEHSETCS B aKaICMUUYECKON U IPUKIIAIHOM IPAKTUKE.
Tema 2.1 [IK- 5 Crioco6en | MIIK-5.1 3nats: Mertonsr u cpenctsa | 3amanme 2.1
Ipeno6pad | ocymiecTBIATH HPOEKTUPOBAHHUS KomIbroTepHoro | Kakue yTBepikieHHss KOPPEKTHO ONUCHIBAIOT CTPYKTYPhI JaHHBIX Series u
OTKa U MMPOEKTUPOBAaHUE | MPOTPAMMHOI0 O0ecTieueHus DataFrame 6u6nuorexn Pandas?
MOJITOTOBKA | CTPYKTYP
JAHHBIX. JAHHBIX 0623 MIIK-5.2 Ymern: IIpuMeHATE METOIbI U BapI/Ia..HTLI OTBeTa (BHIOEPUTE BCE BEPHEBIE):
O6paGoTka | MAHHBIX CpeICTBa IPOEKTHPOBAaHKA KOMIIBIOTEPHOTO | 1. Series mpecTaBisieT co0oit OZAHOMEPHYIO CTPYKTYPY JAHHBIX C HHIEKCAMH
JIAHHBIX © NpOrpaMMHOTO  o0ecnedyeHus, CTPYKTyp | 2. Dat_aFrame SIBIISIETCS] JIBYMEPHOUM TaOIUYHON CTPYKTYPOH JTaHHBIX
TOMOIIIBO [IK-6 CriocoOeH | JaHHBIX, 0a3 JaHHBIX, HPOrPAMMHBIX | 3. SEries MOKET COAEPKATh JAHHBIE PA3HBIX THIIOB B OIHOM 00BeKTe
NPUMEHSTD unTepdeiicos 4. DataFrame cocTout n3 Habopa 0OBEKTOB THIIA Series
TaKeTa 5. Series He MOAAEPKUBAET pabOTy C MHIACKCAMHU
Pandas MCTO/Ibl 1 HUIIK-6.1 3Hath: MeToapl W CpeicTBa
CpcacTBa MPOEKTHPOBAHMS 0a3 JTaHHBIX Ortser: 1, 2, 4
IIPOEKTUPOBAHU
HUIIK-6.2 Ymern: [lpuMeHsaTs meToapl U .
q [TosicHeHue:

CpcACTBa IPOCKTUPOBAHNS KOMIIBIOTCPHOI'O




Tema Kon n NHaukaTopbl J0CTHKEHUS THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

¢opmyauposka KOMIIeTEHIIU U

KOMIEeTeHIIMH
KOMIIBIOTEPHOT | IIPOrPaMMHOrO  00€CIe4eHus, CTPYKTYp | 1 — BepHO, Series — OJHOMEPHBIA MaCCUB C MHIEKCAMHU.
0 JaHHBIX, 0a3 JaHHBIX, MPOrpaMMHBIX | 2 — BepHO, DataFrame npeacraBnseT coboit TaOMUIy (CTPOKH U CTOJIOLIBI).
NPOTPAMMHOTO nHTepdericoB 4 — BepHo, KaxawIi ctoiroer; DataFrame siBiissercst o0bekTOM Series.
obecrieyeHus

Saganmue 2.2
Kaxue meronsr Pandas ncronbs3yroTest UTst IpeiBapuTEIFHOTO aHAIIN3a CTPYKTYPHI
JAHHBIX W BU3yaJIN3annu’?

BapuanTsl oTBeTa (BEIOEpPHUTE BCE BEPHBIE):
1. head()

2. info()

3. describe()

4. plot()

5. merge()

Orser: 1,2, 3,4

IlosicHeHue:

1 — BBIBOJ EPBBIX CTPOK HAbOpa JaHHBIX.

2 — oroOpaxaeT MHPOPMAIIHIO O THUTIAX JAHHBIX U MPOITYCKaX.
3 — pacCcUUTHIBAET OMUCATEIIbHBIC CTATUCTHKH.

4 — I/ICHOHLE}yeTCSI JUISL BI/I3yaJII/ISaIII/II/I JAHHBIX.

3aganmue 2.3
Pacmonoxute 3tamnsl paboThl ¢ JaHHBIMY B Pandas B jioruuecku KOppeKTHOMH
MHOCJIEAOBATEILHOCTH.

OTarsl:

1. BuzyasbHbBIN aHATH3 TAHHBIX

2. 3arpy3ka naHHbIX B DataFrame

3. Ananus cTpykTypsbl Jansbix (info(), head())
4. Ouncrtka u mpeodbpazoBaHUe JAHHBIX




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

OrtBert: 2341

IloscHeHue:
CHayarna 1aHHBIE 3arPyKalOTCs, 3aTEM U3Y9aeTCsl X CTPYKTYpa, TOCTe 9eTro
BBITIOJIHSIETCS] OYMCTKA, U TOJIBKO 3aTEM IIPOBOAUTCS BU3yaJIbHBIN aHAIN3.

3ananmue 2.4
Ynopsaao4uuTe ASHCTBUS TP IEPBUYHOM aHAJIM3€ HOBOI'O HAOOpa JaHHBIX B
Pandas.

JencTBus:

1. ITocTpoenue rpaduxos

2. ITIpocMOTp nEpBBIX CTPOK JAHHBIX

3. Ilonyuenue uHPOPMALIIK O THUIAX JAHHBIX U MPOITyCKax
4. Pacuér onmcarenbHBIX CTATUCTUK

OrtBet: 2341

Ilosicuenue:

Cuavaia HU3y4acTCs COLACPIKUMOC Ta6J'II/ILILI, 3aTeM e¢ CTPYKTYpa, JaJIC€ YUCIOBbIC

XapaKTECPUCTUKU, U TOJIBKO ITOCJIC 3TOI'O — BU3YyaJIU3allusl.

3aganme 2.5
YcTaHOBUTE COOTBETCTBUE MEXKAY MeToZoM Pandas 1 ero HazHavYeHHEM.

Crucok 1:
1. head()

2. info()

3. describe()
4. plot()

Crincoxk 2:
A. Buzyanuzauus TaHHBIX




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

B. Beiox o0mieii napopmariiu o crpykrype DataFrame
C. OroOpaxeHune MepBbIX CTPOK TaOIHIIBI
D. Pacuét onucateiabHbIX CTATUCTHK

Otset: 1C, 2B, 3D, 4A

3ananue 2.6
YCcTaHOBUTE COOTBETCTBUE MEXKAY CTPYKTYpOl naHHbIX Pandas u e€
XapaKTEPUCTUKOM.

Crucox 1:
1. Series
2. DataFrame

Crucox 2:
A. JIBymepHas TabnuyuHas CTPYKTYpa JaHHBIX
B. OnHoMepHBIN MacCUB ¢ UHACKCAMU

OtgeT: 1B, 2A

3ananmue 2.7
Kakoit meTon Pandas mo3BomnsietT nony4nTsh HHGOPMALIUIO O THIIAX JaHHBIX
CTOJIOIIOB M KOJIMYECTBE MPOIMYCKOB?

BapuanTs! orBeTa:
1. head()

2. describe()

3. info()

4. plot()

OrtBer: 3

Iloscuenue:




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHauKaTOPHI TOCTHKEHUS
KOMITETEHI[MH

THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI

Merton info() BBIBOJUT THITBI JAHHBIX, KOJIMYECTBO HEHYJICBBIX 3HAUYCHUH U 00BEM
HaMATH.

Saganmue 2.8
KaKOﬁ METO P andas I/ICHOJ‘IL3yeTCﬂ JJIs1 l'IOCTpoeHI/ISI I’pa(pI/IKOB Ha OCHOBC JaHHBIX
DataFrame?

BapuanTs! orBeTa:
1. visualize()
2. draw()

3. plot()
4. show()

Ortser: 3
IloscHeHue:
Mertog plot() mpegocTaBisieT BCTpOSHHBIE CPEICTBA BU3yaTU3aIlii HA OCHOBE

Matplotlib.

3ananue 2.9
Kak Ha3piBaeTcs AByMepHast TabauuHast CTPYKTypa TaHHbIX OnbmuoTekn Pandas?

OrtBert: DataFrame

Ilosicuenue:

DataFrame npenHa3HadeH st XpaHeHHUS U 00pa0OTKH TaOJIUYHBIX JTaHHBIX C
WHIEKCAMH U CTOJIOLIaMH.

3ananue 2.10

Kaxoii MmeTon Pandas ucrions3yeTcst st BRIMUCICHUS OCHOBHBIX OIUCATEILHBIX

CTaTUCTUK YHCIOBBIX CTO.]'I6I_IOB(.7

Otser: describe()




Tema Kon n NHaukaTopbl J0CTHKEHUS THUnoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIEeTeHIIM U
ITosicHeHue:
Merton describe() paccuuThIBaeT cpeiHee, MeInaHy, CTAaHAAPTHOE OTKIIOHEHUE 1
JIpyTHe CTAaTHCTUYECKHE MTOKa3aTelu.

Kpumepuu oyenusanus KOHmMpOIbHOU padomoul:

Onenka

Kputepun ouennBanns

OTJIHUYIHO

BricTaBnsiercsi, eciau 00y4aromIMACs yMEeT YBSA3bIBATH TEOPHIO C TPAKTHKOH (pemaet 3a1a4u, (opMyIupyeT BBIBOJBI, YMEET MOSCHUTH
MOJTyYEeHHBIE PE3YIbTAThl), BIaACeT HOHATHHHBIM allapaToM, IIOJIHO U TIIyOOKO OBJIaZie] MaTepralioM 10 3aJaHHON TeMe, 000CHOBBIBAET
CBOH CYXIECHUA U NaET

IMPaBUJIbHBIC OTBCTHI HAa BOMIPOCHI MPLCIIOAaBaTCIIsA

X0po1o

BricTaBisiercs, eciii 00y4aloUuiicsi yMeeT yBSI3bIBaTh TEOPHIO C PAKTHKOH (penraeT 3aa4u U GopMyIUpyeT BHIBOJIBI, YMEET MOSCHUTh
MOJTy9YE€HHBIE PE3YJIbTAThI), BJIaACET IOHATHIHBIM aIllllapaToM, IOJIHO U ITy0OKO OBJIa/IeN MaTepHalioM I10 3aJaHHOM TeMe, HO COAEpKaHHe
OTBETOB MMEIOT HEKOTOPbIE HETOUHOCTH U TPEOYIOT YTOUHEHHUSI 1 KOMMEHTApHsi CO CTOPOHBI IPenoAaBaTedsl.

YI0BJIETBOPUTEIHHO

BBICTaBJ'IHeTCH, €CJIn o6yqa}01u1/1171cs1 3HACT U NOHUMACT MaTcpual 1o 3aI[aHHOﬁ TEME, HO HU3JIOKCHUE HECIIOJTHOC, HEITOCJICA0OBATCIBHOC,
OOIyCKAarTCd HETOYHOCTHU B OIIPCACICHUN HOHHTI/Iﬁ, CTYACHT HE€ MOXET 000CHOBaThL CBOU OTBETHI Ha YTOUHAIONINUE BOIIPOCHL
npenogaBaTeiisd

HEYI0BJIETBOPUTEIbHO

BricTaBnsercs, eciin 00ydaroniuiicst fOMycKaeT OIUOKH B OTIPEACIICHIH TIOHATHH, NCKAYKAIOIINE HX CMBICI, OECTIOPSI0YHO U HEYBEPEHHO
n3jaraet Marepuai. J{enaer omuOKy B OTBETaX HAa YTOUHSIONIUE BOITPOCHI IIPEII01aBaTelIsI

4.4. TUTIOBBIE 3AJIAHUS 1J11 CAMOCTOSTEJIbHOM PABOTHI

CamocrosTenpHast paboTa BKIIIOYaeT B ce0sl MpopabOTKy TEOPETHYECKOro Marepuana, U3y4eHHne PeKOMEHAYEeMOH JUTepaTyphl, BHIIOJHEHNUE MPAKTHKO-
OPHEHTUPOBAHHBIX 3aJaHull (3amojHeHue TalJMll, NPOBEAECHUE CPABHUTEIBHOIO aHAIN3a, COCTABJIEHUE CXEM M Jp.), PELICHHE MPAaKTUUECKUX 3a/ad, CO3JaHHe
Mpe3eHTalri, Hanucanue pedepaTo, MOAOOPKAa HOPMATUBHOI'O M MHOT'O MaTepralla v BBIMOJIHEHHUE IPYTUX 3aJaHui.




Tema Konx u popmynupoBka NHaukaTopsl JOCTHKEHUSA Tumnosoe 3aj1aHue Il CAMOCTOATEIbLHOI padoThI
KOMIIEeTeHII U KOMIeTeHIIH U
Tewma 1.1 [IK- 5 Cnoco6en HIIK-5.1 3uatb: Metonsl u cpeacta | CamocTosiTensHO n3yunte Temy «CTaHaapTh B 001aCcTH aHaTN3a
Iporecc OCYIIIECTBIISTH IPOEKTUPOBAHHUS KOMITBIOTEPHOTO | JAHHBIX» ¥ IIOATOTOBLTE KPATKUH JOKJIAJ 110 U3y4EHHOMY MaTepHary
aHanusa MIPOEKTUPOBAHUE CTPYKTYP MPOTrPaMMHOT0 00eCIeUeHHSI Yro cresryer 0TpasuTh:
JTAHHBIX. JAHHBIX 0a3 NaHHBIX
HMIIK-5.2 Ymers: lIpuMeHsITs METO/BI M | B pedepaTe Ha TEMY MOXKHO PACCMOTPETH Pa3IMUHbIEC ACTIEKTHI,
ITIK-6 Criocoben CpelcTBa NPOEKTHPOBAHHUS | CBsI3aHHBIE C CTAHAAPTU3ALMEH B OTOM 001acTH.
HPUMEHATH METOIbI 1 KOMIIBIOTEPHOTO nporpammHoro | TexHuueckue cTaHAapThl A1 cOOpa, XpaHeHHs, 00pabOTKH U aHAIHM3a
CpeacTBa MPOECKTUPOBAHUSA o0ecrieueHns, CTPYKTyp JaHHBIX, 0a3 | OOJbIIMX z6laHH1,1x. OHU yCTaHABIUBAIOT 00IIIHe an/IIqu/IHLI U MpaBuia
i JUTS pa3paOOTKHU U BHEAPEHHS TEXHUUECKUX PEIIeHUH B pa3IMyHbIX
KOMIIBIOTEPHOTO JAHHBIX, IPOTPAMMHBIX HHTEP(EHCOB pasp p p p
ctepax.
HIPOrpaMMHOTO HUIIK-6.1 3uarh: MeTonbl U CPEACTBA | MeskIyHApOIHBIE M OTPACIIEBBIE CTAHIAPTHI KAYECTBA JAHHBIX. JTO
obecrieyeHus NPOEKTHPOBaHUs 0a3 NaHHBIX CUCTEMBI TPEOOBAaHUHN M METOJIOJIOTHH, CO3JaHHbIC TPU3HAHHBIMHU
OpraHu3alysIMH JUIst 00ECTIeYeHHUS €TUHOTO MOIX0/1a K OL[EHKE U
HIIK-6.2 Ymers: [IpuMeHATs METOIBI U P
YIIYYIIEHUIO TaHHBIX.
cpencTBa MIPOEKTUPOBAHUS N
Cranpaptsl B obnactu uHGopMamonHoi 6e3onacunoctu. Hanpumep,
KOMITBIOTEPHOTO MIPOrPaMMHOTO
MEXIyHapOIHbIE U HAIIMOHAJIEHBIE HOPMBI, PErIaMEHTUPYIOIIHE
obecrieyeHusi, CTPYKTYp JaHHBIX, 0a3 .
. 3alUTy HHPOPMAIIHH, YIIPABIEHUE PUCKAMU, OIIEHKY ySI3BUMOCTEH U
JTAHHBIX, TPOrPaMMHBIX HHTEP(DEHcoB
MeTOJTbI 00ecTieueHnsT KOHPUIESHIIUATEHOCTH, IIETOCTHOCTH 1
JIOCTYITHOCTH JTAHHBIX
Tema 2.1 [1K- 5 Criocoben HUIIK-5.1 3nars: Metonsl u cpenactBa | CaMOCTOSTENBHO U3YUUTE TEMY «OCHOBHBIE CTATUCTUYECKHE METObI
Ipeno6pabo | OCyLIECTBIATH IPOEKTHPOBAHUS KOMIbIOTepHOro | Oubmuorexu Pandas.» 1 moAroToBbTe KpaTKHil JOKIA/ 10 H3yYEHHOMY
TKa U MPOEKTUPOBAHUE CTPYKTYP MPOrpaMMHOT0 00ecTieueHUs MaTtepualry
MOJATOTOBKA | JAHHBIX 0a3 JAHHBIX
JIAHHBIX HUIIK-5.2 Ymers: [IpuMeHsaTs MeTOAB U | Yro CJIe/lyeT OTPa3HTh:
O6pa6oTka [IK-6 CnocobeHn cpencTsa MIPOCKTUPOBAHHU
JAHHBIX C MPUMEHATH METOABI U KOMIIBIOTCPHOT'O IIpOTrpaMMHOI O MoxHo PacCMOTPETHL METObI pacqéTa OIMUCATCJIbHBIX CTATUCTHK,
TOMOIIIBIO CPEICTBA IPOSKTHPOBAHKS obecrieyeHns, CTPYKTyp JaHHBIX, 0a3 | IIPUMEPHI KOJa ¥ METO/Ibl BU3YaIHU3ALUU PE3YIILTATOB CTATUCTUYECKOTO
JAHHBIX, IPOrPAMMHBIX HHTEP(hEHCOB aHanM3a JaHHBIX. Taxke MOKHO M3YUHTh PECYPChI, KOTOPBIE TOMOTAIOT
nmakera KOMIIBIOTEPHOTO ’
U3YYUTh 3TU TEMBI.
Pandas MPOrPaMMHOTO HUIK-6.1 3HaTh:
oOecrieueHns Mertonbl




Tema

Koa n popmyanposka
KOMIIeTeHIIMH

HNHankaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbLHOI padoThI

MeTo/p1 1 CpesicTBa IPOSKTHPOBAHMS 0a3
JTAHHBIX

HIIK-6.2 YMeTh:

IIpumensaTe  MeTOABI U CpEACTBA
IIPOEKTUPOBAHMUS KOMITBIOTEPHOT' O
IPOrPaMMHOIO OOECTIEUEHUs], CTPYKTYD
JaHHBIX, 0a3 MJaHHBIX, NPOrPaMMHBIX
uHTepdericon

Merton describe() — reHepupyeT CBOJIKY OIMUCATENbHBIX CTATUCTHUK JIJIS
BCEX YHCIOBBIX KOOHOK B DataFrame. Bxirouaet konniecTso,
cpenHee, CTaHAApTHOE OTKIIOHEHUE, MUHUMYM, MAKCUMYM U 3HaUCHHS
KBapTHJICH.

Mertoast mean() 1 median() — BBIYHUCIISIOT CpEAHEE 3HAYCHHE
YKICIIOBON KOJIOHKU M MEJIMaHy (CpellHee 3HaueHUue Habopa TaHHbBIX,
OTCOPTHPOBAHHOTO B MOPSAKE BO3PACTAHHS).

Mertoapt min() 1 max() — HaXOIAT MUHUMAaIbHOE 1 MaKCHMAJILHOE
3HAYCHUS B KOJIOHKE.

Merton count() — MOCYNTHIBAECT YHUKATbHBIC 3HAYCHHUS B
KaTeropuajibHON KOJIIOHKE.

Oynkus quantile() — BBIYUCIIAET KBAHTUIIN (3HAYCHUS,
COOTBETCTBYIOIINE P-OMY IIPOLICHTY).

ITpumeps! koAa 171 peanu3aluyd CTAaTUCTUYECKUX METOA0B € ITIOMOIBIO
Pandas, nanpumep:

Brraucnenue CpCAHCTO 3HAUCHHUA KOJIOHKH SCOre — score_mean =
df['score’].mean().

BrrunciieHre MeIuaHbl KOJOHKH SCOre — score_median =
df['score’].median().

ITonck MUHUMANIBHBIX U MAaKCUMAaJIbHBIX 3HAYEHUH — Score_min =
df['score’].min() u score_max = df['score].max().

Buszyanuzauus

Berpoennbie pyHKIMH 17151 co3aHus rpadukoB — MeTo]1 plot, KOTOphIN
aBJsieTcs: 000104K0i BoKpyr 6ubnmoreku matplotlib. [To3Bomnser
co3/1aBaTh BU3yalnu3auuu Hanpsmyro u3 DataFrame unm Series 6e3
HEOOXOIMMOCTH U3BJICKATh JJAHHBIC U HACTPAUBATh rpaduKu ¢ HYJISL.
Tuns! TpadKOB — JMHEHHBIH, CTOIOYATHIN, THCTOTpaMMa, AuarpaMmMa
paccesiHusL, UK ¢ ycamu (box).




Tema

Koa n popmyanposka
KOMIIeTeHIIMH

HNHankaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbLHOI padoThI

Hacrpoiiku BHemHero Buja rpadpukos — Pandas mossoiser
HACTpauBaTh BHEIIHUH B IpauKOB Yepe3 mapameTpsl MeToa plot.

[Tpumeps! rpaduKOB M AUarpaMm, HOCTPOCHHBIX C IIOMOIIBIO
oubnmorexu Pandas mi1st BU3yanu3anuu pe3yabTaToB CTATUCTHYECKOTO
aHau3a JaHHBIX:

Pecypcol

[l M3ydeHus CTaTUCTUYECKUX METOI0B ¢ momolpio Pandas MoskHO
WCTIOJIb30BaTh:

HoxymenTanuro Pandas — ona comepxut uH(pOpMannio o MeToax u
(YHKIHSIX OHMOIHOTEKH.

Crienaan3upoBaHHbIE KHUTH U OHJIAHH-KYpCBHl — OHH MOTYT
MPEOCTaBUTh 0OJIbIIE HHPOPMALIUH O KOHTEKCTE M IPUMEHEHHH
¢ynxmmii Pandas.

Cratbu — Hanpumep, «OnucarenbHas craTuctuka Pandas:
PykoBoaCTBO /1 HauMHAIOMIMX» Ha caiite LabEX, riae npuBeneHs
MOLIAaroBble HHCTPYKLUH 10 PACYETy CTATUCTHK.

Kpumepuu oyenusanus camocmoamenpHoi pabomupl:

Onenka Kpurepun ounennBanns
OTJIMYHO BBICTaBJIAETCSl €CJIM Pab0Ta HOCUT HAy4YHO-UCCIIEAOBATEIbCKUM XapakTep, INPOAHAIM3UPOBAH U CHEJIaH CPABHUTENbHBIN aHaIu3
HCCKOJIBKUX JIMTCPATYPHBIX HCTOYHUKOB, IPUBCACHBI IPUMEPHBI
X0pouo BBICTABJISICTCS €CJIM MPOAHAIM3UPOBAH M CAETIaH CPABHUTENBHBIN aHAJIN3 HECKOJIBKUX JIUTEPATYPHBIX HICTOYHUKOB, TPUBEIEHBI IPUMEPHI
YI0BJIETBOPUTEJIBLHO BBICTABJISIETCS €CIIM NMPOBEJICH CPAaBHUTEIBHBIN aHAIN3 HAYYHO-METOANYECKOM JIMTEPATypPhl, IPUBEAEHBI TPUMEPHI
HeY/10BJeTBOPUTEJIbLHO BBICTaBJIETCs €CJIM paboTa NpolLuIa IPOBEPKY Ha AHTHUIUIATMAT U COOTBETCTBYET TpeOOBaHUIM O0(OpMIICHUSI

4.5. AHANBUAY AJIBHBIE 3AJTIAHUA VIS KYPCOBBIX PABOT
KypcoBbie paGoThl He MpexycMOTPEHbI

KprOBaSI pa60Ta ITO3BOJISACT BBIABHUTH CTCIICHBb BJIAJICHUS 0a30BBEIMU 3HaHUAMH, YMCHUSAMU U HaBbIKaMU, HCO6XOJII/IMBIMI/I JUIA O6yquI/I${, " OnpeaciInTb
YPOBECHL BJIaACHNA HOBBIM MAaTCPUATIOM.




[IpumMepHbIe HHIUBUYaJIbHbIC 3aJaHUs (TEMBI) I KypCOBBIX paboT:

Kpumepuu oyenusanus Kypcosoit pabomaoi:

Onenka

Kputepun onennBanus

OTJINYHO

ConepxaHue KypcoBOH pabOTBI MOJHOCTBIO COOTBETCTBYET 3a/laHHIO, COJACPIKAIIEMYCSl B METOAWYECKUX YKazaHUsIX, W TUIaHY.
[IpencraieHsl pe3ysibTaTbl CTPYKTYPUPOBAHHOTO U JIOTHYECKHU IIOCJIEA0BATEIbHOI0 0030pa JIMTEPATypHBIX U MHBIX MCTOYHHUKOB I10
Teme uccaenosanus. CTpyKTypa KypcoBOi pabOThl IOTHUECKH U METOANYECKH BblepKaHa. BepHO onpeesieHbl HCXOAHbIE JaHHBIE VIS
pacueroB. Bece ananuTHueckue pacyeThl BHITOJHEHBI BEPHO, KOPPEKTHO MPUMEHEHBI METO/Ibl 3KOHOMUYECKOIO aHajIn3a, He HapylleHa
METOAMKA aHajJIM3a IpeAMeTa ucciaeaoBanus. Bee BBIBOABI U NMpeuIokeHHs yoeuTeabHO apryMeHTupoBansl. [Ipu 3ammure KypcoBoi
paboTbl OOydarOLIMICS NPaBWIBHO M YBEPEHHO OTBEYaeT Ha BONPOCHI IIPENoJaBaTeis, JIEMOHCTPUPYET IIyOOKOe 3HaHHUE
TEOPETUYECKOT0 MaTepHaa, ClIoCOOCH apryMEHTHPOBATh COOCTBEHHBIEC YTBEPIKICHHSI U BHIBOJIBI

XOpOLIO

ConepxaHue KypcoBOH pabOThI TOJHOCTBIO COOTBETCTBYET 3a/IaHHIO, COJEPIKAIIEMYCSl B METOAWYECKUX YKazaHUsIX, W TUIaHY.
[IpencraBieHbl Pe3ysIbTaThl CTPYKTYPUPOBAHHOTO M JIOTHYECKH TOCIIEI0BATEIBHOr0 0030pa JIMTEPATyPHBIX U HMHBIX HCTOYHHKOB TI0
Teme uccnenoBanus. CTpyKTypa KypcoBOM pabOThI IOTHUSCKH U METOANYECKH BbIIepkaHa. BepHo onpeiesieHbl HCXOTHBIC TAaHHBIC JUTS
pacueToB. B pacuerax JomycKaroTCs He3HAYUTEIbHbIC (HE HCKAXKAIOIIKME O0IIEro UTOTra OLIEHKH ) MOTPEIIHOCTH/OINOKHU. BOIbITMHCTBO
BBIBOJIOB M TIPEIJIONKCHUN apryMEHTHPOBAHO, KOPPEKTHO MPUMEHEHBI METOJ(bl SKOHOMHUECKOTO aHANM3a, HE HapylleHa METOIUKA
aHanmu3a npeamera uccienoBanus. OdopmiieHHEe KypcoBOW pabOThl M TONYUCHHBIC PE3yJIbTAThl B IEJIOM OTBEYAIOT TPEOOBAHUSIM,
H3JI0KCHHBIM B MCTOANYCCKUX YKAa3aHUAX. HNmerorcs OJHa-ABC HECYHICCTBCHHBIC OHII/I6KI/I B UCIIOJIb30BAHUUN TCPMUHOB, B TIOCTPOCHHBIX
AuarpamMmax u cxemax, B O(I)OpMJ'IeHI/II/I Ta6HI/IH. HaJ'II/I‘IeCTByeT HE3HAYUTCIIbHOC KOJIMYCCTBO I'paMMaTUYCCKUX I/I/I/IHI/I CTHIINCTHYCCKUX
omubok. [Tpu 3amuTe KypcoBoi paboThl 00YYAIOIIUICS MPABUIBLHO M YBEPEHHO OTBEYACT HA OOJIBIIMHCTBO BOMPOCOB MPEIOIaBATENS,
JIEMOHCTPHPYET XOpolliee 3HaHHE TEOPETUIECKOro MaTeprala, Ho He BCerja crocoOeH apryMeHTHPOBaTh COOCTBEHHBIE YTBEPIKIICHHS
1 BBIBOABL. Ipy HaBOASIIIMX BOMPOCAX MPEeroaaBaTelis UCIIPABIISIET ONTHOKU B OTBETE

YA0OBJIE€TBOPUTEIBbHO

ConepxaHrue KypcoBOH paOOThl HOJHOCTBIO COOTBETCTBYET 3a/IaHHMIO, COJEPKAIEMYCsl B METOAWYECKUX YKa3aHUSIX, W IUIaHY.
Pesynbrartel 0030pa JUTEpPAaTypHBIX M MHBIX HCTOYHHKOB IIPEJICTABICHbI HEJOCTAaTOYHO IIOJIHO, HEIOCTATOYHO JIOTHYHO U
MocJie/IoBaTeNIbHO. BepHO orpe/iesieHbl HCXO/IHbIC IaHHbBIE IS PAcueToB, HO MMEIOTCS IpyOble OMIMOKH B pacyerax. ApryMeHTaIus
BBIBOJIOB M TIPEUIOKEHUH ciadasi WiId OTCYTCTBYET. DKOHOMHUYECKHE BBIBOJBI HOCAT KOHCTATHPYIOIIMI (OMUCATEIbHBIN) XapakTep.
NmeroTest 01HO-Ba CYILIECTBEHHBIX OTKIOHEHUH OT TpeOboBaHMi B 0(OpMIICHUH KypcoBOli padoThl. [losryueHHbIe pe3ysibTaThl B LIEJIOM
OTBEYAIOT TPEOOBAHUSM, H3IIOKEHHBIM B METOJMYCCKUX yKa3zaHHsX. VIMEIOTCS OJlHA-J[BE CYIIECTBEHHBIX OIIMOKH B MCIIOIB30BAaHUU
TEPMHUHOB, B ITIOCTPOCHHBIX JIMarpaMMax U cxemMax. MHOro rpaMMaTiyecKuX H/WIH CTUIIMCTHYECKUX omuOoK. [Ipu 3ammuTe KypcoBoi
pabotbl oOyuaromuiicst JomyckaeT rpyOble OMIMOKM MpH OTBETax Ha BOMPOCHI MpENojaBaTtelis, JEMOHCTPUpPYET ciaboe 3HaHHe
TEOPETUYECKOro MaTepraa, B 00JIbIIMHCTBE CIYYaeB HE CIIOCOOEH YBEPEHHO apryMEHTUPOBATh COOCTBEHHBIE YTBEPIKJICHHS M BBIBOJIBI

HCYAOBJIECTBOPUTECJIBHO

Conepkanne KypcoBOM pabOThl HE COOTBETCTBYET 3aJIaHUIO, COAEPIKAIeMyCs B METOJIMYECKHX YKa3aHWAX, W TuaHy. HeBepHo
ONpEJEICHbl HCXOJHbIE JIaHHBIE Ul PAacyeToOB, HEBEPHO M HE KOPPEKTHO IMPHUMEHEHBl METOJIbl 3KOHOMUYECKOI'O aHaIMU3a.
DKOHOMHYECKHE BBIBOJIBI COAEPIKAT HEBEPHYIO SKOHOMHYECKYIO OLEHKY. MMeroTcs Oonee ABYX CYIIECTBEHHBIX OTKJIOHEHHH OT
TpeOOBaHUI B OQOPMIICHUH KypCOBOH paboOThl. bombilloe KOJIMYECTBO CYIIECTBEHHBIX OMMMOOK TIO CyTH pabOThl, MHOTO
IrpaMMAaTHYECKUX M CTWJIMCTHYECKMX ommOOK u jp. [losydeHHble pe3ysibpTaThl HE OTBEYAIOT TPEeOOBAaHHSM, HW3JI0KEHHBIM B




METOAMYECKHX yKazaHusix. [lpu 3ammre KypcoBod pabOThl 0OydaromMiCs JAEMOHCTPUPYET ci1adoe MOHMMaHHWE MPOTPAMMHOIO
Marepuasna, CTyJeHT He MOXET 3alIUTHTh CBOM PEIICHHMS, JOIMyCKaeT rpyOble (haKTH4ecKHe OMMOKN IPH OTBETaX Ha IOCTaBJICHHBIC
BOIIPOCHI MJIM BOBCE He OoTBedyaeT Ha HuX. KypcoBas paboTa He mpencraBieHa npenoaasarento. OOyJaromuiics He SBHIICS Ha 3aIUTY
KypCcoBO# paboThI

5. MATEPHUAJIBI IJIS1 ONEHKHU PE3YJIBTATOB IPOMEXKYTOUYHOM ATTECTALIUU

[IpomexxyTouHas aTTecTanys MPOBOAUTCS B (pOpMe 3adeTa/3auera C OIEeHKOW/9K3aMeHa.
5.1. Bonpockl Kk 3a4ery:

. Onummre nporecc aHaln3a JAHHBIX U OCHOBHBIE 3Talbl, KOTOPBIE OH BKIIOYAET.

. [JoueMy aHanu3 TaHHBIX pacCMaTPUBAETCA KaK HHCTPYMEHT MOJIEPKKU MPUHATHS pEIIeHNH, a He KaK CaMOCTOATENbHAs LEeb?
. Packpoiite cMbIcT nHGOPMAITMOHHONW MTUPAMUIBI M 0XapaKTEPU3YHTE KOKIBIH €€ ypOBEHbD.

. [loyuemy mepexox OT JaHHBIX K 3HAHUSIM HEBO3MOKEH 0€3 KOHTEKCTa U MHTEPIIpEeTaiun?

. KakoBa ponb cTanmapToB B Ipoliecce aHajlu3a JaHHBIX U UX 3HaU€HHUE [l TPaKTHKH.

. Onuiure ocHoBHbIE 3Tanbl ctanaapta CRISP-DM u ux HazHaueHue.

. CpaBHHTE CTPYKTYpHI JaHHBIX Series u DataFrame.

. [louemy DataFrame cunTaercst 6a30BOi CTPYKTYpOil JaHHBIX MPH aHaIKM3e JaHHBIX B Pandas?

© 00 ~NOoO Ol b WN -

. Kakue 3aaun pemarorcst Ha aTanie 00pabOTKH M IOATOTOBKH JaHHBIX B Pandas?

10. Iouemy stam npeaoOpabOTKK JAHHBIX CUATACTCS OJHUM M3 CaMbIX BAXKHBIX B aHAIIN3E JTAHHBIX?

11. Kak npeaBapuTeIbHBINH aHATN3 CTPYKTYPHI JAHHBIX TIOMOTAET BBIOPATH JaTbHEHIITYIO CTPATerHI0 00paOOTKH JaHHBIX ?

12. Onummre pons MetosoB info(), head() u describe() mpu nepBuunom aHanuze DataFrame.

13. 3auem ucnonb3yeTcs BU3yann3alus JaHHBIX Ha dTare aHalu3a | MOJrOTOBKHU JaHHBIX ?

14. Kakue npenmyIiecTsa 1aéT HCIOIb30BaHNE BCTPOCHHBIX CPECTB Bu3yainu3anuu Pandas?

15. Berpoennsie cpenctBa Pandas ynpomaroT U yCKOpSIIOT BU3yaTH3aIUIO JJaHHBIX, TAK KaK HE TPEOYIOT OT/AEIBHON HACTPONKH U HAIIPSIMYIO paboTaroT ¢
obwvexTamu DataFrame u Series.

K] umepuu oueHusanun 3auema c ouenxoﬁ/amamena:

Ouenka Kputepun ouennBanus

3aureno | OOy4JaromuiCs IOMKEH: YMETh CTPOMTh OTBET B COOTBETCTBHUH CO CTPYKTYPOH HM3JIaraéMOro BOIPOCA; MPOJEMOHCTPUPOBATH MPOYHOE, JOCTATOYHO
MOJIHOE YCBOCHUE 3HAHMI MPOrPaMMHOI0 MaTepuasia; MPOAEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUYECKHUX IMOHSTHI, MPABUIIEHO (POPMYIHPOBAThH




OIpeACICHU; IOCICA0BATCIILHO, 'PAMOTHO U JIOTHYCCKU CTpOI>'IHO H3JI0XKUTh TeOpCTI/I'-ICCKI/Iﬁ MaTepuali; IpOACMOHCTPUPOBATh YMCHU A CaMOCTOSTCIbHOM
pa60TLI C nHTepaTypoﬁ; YMETH CACIATh JOCTATOYHO 000CHOBaHHEIC BBIBOJBI 10 N3JIara€MoMy MaTcpualy.

HE OOyuaromuiicss AEMOHCTPUPYET: HE3HAHWE 3HAYMTENBHOW YacTH NMPOrpaMMHOIO MaTepuasia; HE BJIaJCHUE MOHATHMHBIM alnapaToM AMCLUILIMHBIL
3aYTEHO | CYLIECTBCHHBIC OIIMOKM IMPU H3JIOKECHUU Y4eOHOro Marepuana; HeyMEHHE CTPOMTh OTBET B COOTBETCTBHM CO CTPYKTYPOH H3JIaraeMoro BOIpOCa;

HCYMCHUC ACJIATh BBIBOJKI IO U3J1araCMOMYy MAaTCpually.

Kpumepuu OoUeHuesanun zauema c oueukoﬁ/amameua:

Onenka

Kpurepun onennBanns

OTJIHYIHO

BricTaBnsercs, ecnu o0ydaronuMcs HMPaBUIBHO M MOJHOCTBIO PACKPBITO COJCpPKAHHE MaTepHalia B IpEIeiiax MpPOorpaMMbl, Y€TKO U
MIPaBUIILHO JaHBI OTPENETICHHUS W PACKPBITO COJIEpKaHNe TIOHATHH, TOYHO HCIIOJIb30BaHBI HAYYHBIE U TEXHUYECKHE TEPMUHBI, B OTBETE
WCTIONIb30BaHBI paHee NPHOOPETEHHBIC TEOPETUIECKIE 3HAHNUS, ClIEITaHbl HEOOXO0IMMbIE BBIBOIBI M 0000IIIEHUS

X0po1o

BricTaBnsiercs, eciau 0OydaromIMMCsSl PacKpBITO OCHOBHOE COJCp)KaHHME MaTephaia B Mpefeiax MpOorpaMMbl, AaHbl ONpEICTCHHS W
PacKpBITO COIEpKaHHWEe TMOHSATHH, B OTBETE MCIOJIb30BaHBI paHee MPUOOpPETEHHBIE TEOPETUUECKUE 3HAHUS, CIeNaHBl HEOOXOIMMBbIC
BBIBOABI M 00OOIIEHHs, HO HPUCYTCTBYIOT HE3HAUMTEIbHBIC HAPYIICHHS B IOCJIEIOBATEIBHOCTH H3JIOKEHHS, UMEIOTCS OHA-/IBE
HETOYHOCTH B COZIEPKaHUU OTBETA

YI0BJIETBOPUTEIHHO

BrictaBnsiercs, eciu 00y4aromMes coepKanue yueOHOro MaTepraa u3JI0KeHo (hparMeHTapHO, He BCer/a OoCIe0BaTeIbHO, HE JaHbl
OTIpEe/IETICHNsI, HE PACKPBITO COJEpXKaHWE TOHATHH, WM OHH HW3JO0XKEHBl C OMMOKAaMH, JOITyCKAIOTCSH OIMMOKH W HETOYHOCTH B
WCTIOJIb30BAaHUY HAYYHOW TEPMHUHOJIOTHH, OTCYTCTBYIOT BBIBOBI M O0OOIICHHUS U3 MPEIBIIYIIEr0 MaTepHalia, i BO3MOXHBI OITHOKHU B
WX U3JI0KECHUU

HECYAOBJICTBOPUTEC/IBHO

BericTaBnsercs, eciii 00ydJaromuMcs OCHOBHOE COJIEp)KaHHE y4eOHOro MaTepuayia He PacKphITO, HE JAOTCS OTBEThI Ha OCHOBHBIC
BOTPOCHI, JIOMYCKAIOTCS TPYyOble ONIMOKU B OMPENCIICHUH TMOHATHIH, B HCIOJB30BAHUU TEPMHUHOJOTHH, OTCYTCTBYIOT BBIBOABI U
000011IeHNA

6. MATEPUAJIBI JIJISI JIMATHOCTUYECKOM PABOTBI
3amaHus s THArHOCTHYECKOW paOOThl TOJIKHBI 00€CIEUMBATh OIECHKY TOJIHOCTHIO MJIM YaCTHYHO COPMHUPOBAHHBIX KommeTeHIui. Kaxmoe 3aganue
JIOJHKHO OBITh TIPHUBSI3aHO K TOMY HITH HHOMY UHAUKATOPY CPOPMUPOBAHHOCTH KOMIIETSHIINH.
Ilpu chopmuposanuu 3ad0anuii 0na ouaznocmuieckoli padbomuvl He0HOXO0UMO UCHOIb306ANb MECMO8ble 3A0AHUS C/1e0VIOUUX MUNOE.
Tun 3aganus 1. 3aganns 3aKphITOTO TUITA HA YCTAHOBJIEHHUE COOTBETCTBHUS.
Tun 3aanus 2. 3agadus 3aKPHITOrO THITA HA YCTAHOBJICHUE TIOCIIEIOBATEILHOCTH.
Tun 3aganus 3. 3aganuss KOMOMHUPOBAHHOTO THUIIA, IPEAITOJIATAIOININE BHIOOP OAHOTO MPaBUIHLHOIO OTBETA U3 MPEITI0KEHHBIX
Tun 3amanus 4. 3agannss KOMOMHUPOBAHHOTO THUIIA, TPEAITOIATAIONINE BHIOOP HECKOIBKIX OTBETOB M3 MPEATIOKEHHBIX
Tun 3aanus 5. 3aganust OTKPBITOTO THITA C Pa3BEPHYTHIM OTBETOM.
Bce Tunbl 3aqannii J0JKHBI OBITH MPEACTABJEHBI HE MEeHee OJHOr0 pa3a.




Ne Tema Kon HNuauxkarop Tun 3ananne Yposenb
n/n 3aHATHSA KOMIeTeHIIMH 3aJaHus 0CBOEHHS
KOMIIeTeHIIHH
Bapuanr 1 Bapuanr 2
1 Tema 1.1 IIK- 5 Crocoben | MITK-5.1 3narth: 123,45 | 3apanue 1 3apanme 1 ba3oBnbrii (1-3
ITpouecc OCYILECTBIISIT Kakue yTBepkIeHHS KOPPEKTHO Kakue yTBepkIeHHSI KOPPEKTHO MHHYTHI)
aHAIH3a NPOEKTHPOBAHHE Meronpt  u - cpesctsa OTPaXaroT CYIHOCTH IIPOIEcca XapaKTEPU3yIOT YPOBHH HHPOPMALMH
HPOCKTHPOBAHHUS
JAHHBIX. CTPYKTYp HAHHBIX P p aHaJIM3a JaHHBIX? U CTaHAAPThI AHAJIN3a JAHHBIX ?
KOMITBIOTEPHOTO
0a3 maHHbIX
MIPOrpaMMHOT0 BapuanTs! orBeta (BbIOEpHTE BCEe BapuanTts! oTBeTa (BbIOEpUTE BCE

I1IK-6 CriocobeH
PUMEHSTh
METOJIbI U
CpencTBa
IIPOEKTUPOBAHU
s
KOMITBFOTEPHOTO
IPOTPaMMHOTO
obecneueHust

oOecrieueHus
HUIIK-5.2 YMeThb:

[IpumeHsATe METOIOBl U
cpescTBa
MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MPOTPaMMHOTO
obecrieueHus, CTPYKTYyp
JaHHBIX, 0a3 JaHHEIX,
MIPOTPaMMHBIX
nHTepdericon

HUIIK-6.1 3uatn:

Metoapl W cpezncTa
NPOEKTHpPOBaHUs  0a3
JTAHHBIX

HNIIK-6.2 YMeTh:

IIpumeHnsaTe MeETOIBl U
cpencTBa
IIPOEKTUPOBAHUS
KOMITBIOTEPHOT'O

BEpHBIE):

1. AHanu3 JaHHBIX HAIIPaBJICH HA
HU3BJICUCHNE 3HAHUN U
3aKOHOMEPHOCTEH U3 JAHHBIX

2. AHanIu3 JaHHBIX 3aKJIF0YaeTCs
TOJIBKO B XpaHEHUH JIaHHBIX B
0a3ax JTaHHBIX

3. AHanu3 JaHHBIX BKJIOYAET
3Tarkl c60pa, OYUCTKH, 00padOTKH
Y MHTEPIpPETAINH JaHHBIX

4. AHanu3 JaHHBIX HE
npeanonaraet GopMyITUPOBKH
LIEJIH UCCIIEIOBAHMS

5. AHanu3 JaHHBIX UCIOJIb3YETCA
JUTSL TIOIICPKKU TIPUHSTHS
VIPABJICHUYECKUX U TIPUKIIATHBIX
peuieHuit

Orer: 1, 3,5

[losicuenue:

1 — BepHO, OCHOBHO LIEJTBIO
aHaJIn3a JaHHbIX ABJIACTCS
[IOJIy4Y€HHUE 3HAHUH U BBIBOJIOB.
3 — BepHO, aHAJIN3 AAHHBIX

BEpHBIE):

1. JlaHHBIE IPEACTABIAIOT COOOH
HeoOpaboTaHHBIE PAKTHI U
HaOJIIOIeHUS

2. Nudopmanust popMupyeTcs B
pe3ysibTaTe UHTEPIPETAINN JaHHBIX B
KOHTEKCTE

3. 3HaHns HaXOAATCS Ha HIDKHEM
ypOBHE HH()OPMAIIMOHHOHN MTUPAMHUIbI
4. CtangapThl aHAJIA3a TAHHBIX
00ecneYnBaoT BOCTIPOU3BOIUMOCTE U
€JIMHBIN MMOJX0/1 K aHAIU3Y

5. CRISP-DM siBisiercst mpuMepoM
CTaH/apTa Mpoliecca aHAIN3a JaHHBIX

OtBer: 1,2,4,5

[osicuenue:

1 — BepHO, JaHHBIC HE HECYT CMBICIIA
6e3 00paboTK.

2 — BepHO, HHPOPMALIUSI — 3TO
OCMBICJICHHBIC JIAHHEIC.

4 — BepHO, CTaHJAPTHI
PerIaMeHTHPYIOT MIPOLIECC aHAIN3A.

5 — Bepno, CRISP-DM —




IPOrPaMMHOTO
o0ecrieyeHus, CTPYKTyp
JaHHBIX, 0a3 JaHHBIX,
HpOrpaMMHBIX
uHTepdericon

peacTaBisieT coboit
MHOTOATAITHBIN MTPOIIECC.

5 — BepHO, pe3yNIbTaThl aHATN3a
WCTIONIB3YIOTCS JUIsl IPUHSITUS
peLeHui.

3aganme 2

PacnonosxuTe sTarsl aHamm3a
JIAHHBIX B JIOTUYECKU KOPPEKTHOM
MOCJIEA0BATEILHOCTH.

Dransbl:

1. MogenupoBanue

2. [lonnmanwue 3amayu (menei
aHajam3a)

3. IToaroroBka MaHHBIX

4. [loHnmaHye ¥ IEpBUYHBIHI
aHaIIN3 JJAaHHBIX

5. OteHka pe3yabTaToB

6. BHenpenue pe3ynbTaToB

OrtBert: 243156

Ilosicaenue:

CHavana GpopMyIupyeTcs Ielb
aHaIn3a, 3aTeM U3YJIaroTCs
JIaHHBIE, ITOCJIE YEro OHU
nojarorasiauBaiorcs. [anee
CTPOATCS MOJCIH, OTICHUBACTCS FIX
Ka4yeCTBO U TOJLKO IIOCJIE 3TOI0
pe3yabTaThl BHEPSIOTCS.

OOMIETTPUHATHIN CTaHAAPT KUIHEHHOTO
LUK aHaJIu3a JaHHBIX.

3ananue 2

Pacnonoxure ypoBHH
WHPOPMALTUOHHON MUPaMUABI OT
6a30BOro K HanboIee BHICOKOMY.

YpOBHU NIHPaAMUJIBL:
1. 3nanus

2. JlaHHBIC

3. MyapocTh

4. Uadopmanus

OrtBerT: 2413

[ToscHenue:

JlaHHBIE SBISIOTCS OCHOBOM, M3 HHUX
bopmupyeTcs HHPOpMAIH, 3aTeM —
3HAHMUS, a BHICIITUI YPOBEHb —
MYZIPOCTh KaK CITIOCOOHOCTB
MPUHUMATH 00OCHOBAHHBIC PEIICHUS.

3aganue 3
Y cTaHOBUTE COOTBETCTBUE MEXIY
CTaHJApPTOM M €T0 XapaKTePUCTHKOM.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crncoxk 2:

A. CrannapT, OpUEHTHPOBAHHBIN Ha
3TaIlbl BEIOOPKH, MOJCTUPOBAHUS U
OIICHKH

B. [Ipouecc u3BnedeHus 3HaHUM U3




3ananue 3

YCTaHOBUTE COOTBETCTBUE MEKIY
ypoBHEM HH(POPMAITHOHHOH
MUPAMHUJIBI U €70 OMTUCAHHUEM.

Crucok 1:

1. Jlanupie

2. Nadopmanust
3. 3HaHus

4. Myxnpoctb

Crucoxk 2:

A. OcMBICIIEHHBIE BEIBOJBI U
PEKOMEHJIAIUH JUTSI IPUHSATHS
pelieHui

B. HeoGpabotanHusie (hakTer 1
3HAYEHUS

C. BoisBIIeHHBIE 3aKOHOMEPHOCTH
1 00001IeH s

D. lannbie, MHTEpNPETUPOBAHHbBIE
B OIIPENEIEHHOM KOHTEKCTE

Orser: 1B, 2D, 3C, 4A

3ananue 4
KaxoBa ocHOBHas 11€J1b aHaIM3a
JaHHBIX?

Bapuants! oTBera:

1. Xpanenune 60X 00HEMOB
rH(pOopMaIuu

2. V3BneyeHue 3HaHUN U
NOAAEPKKA IPUHATHUS peIICHUI
3. Coznannie nHGOPMAITMOHHBIX
CUCTEM

0a3 JaHHBIX
C. YHuBepcanapHasi MOJIETh
KU3HEHHOT'O IWKJIa aHAJIN3a TaHHBIX

Ortget: 1C, 2B, 3A

3aganue 4

Kaxoit cragmapT Hanbosee mmpoKo
KCIIONB3YETCs ISl OTUCAHUSA
JKU3HEHHOTO ITUKJIa aHAIn3a JaHHBIX?

Bapuantsl oTBeTa:
1. UML

2.SQL

3. CRISP-DM

4. HTTP

OtBeT: 3

Ilosicaenue:

CRISP-DM — o6menpuHsATHINH
CTaH/IAPT, OIIUCHIBAIOIINI 3TAIbI
aHann3a JaHHBIX OT MOCTAaHOBKH
3a/1a4u 10 BHEAPEHHUS.

3ananmue 5

Kak Ha3pIBaeTCs craHmapT mporecca
aHaln3a JaHHBIX, BKIIOYAROIIUH 3TaIlbl
MMOHUMAaHUS 33aa4YH, [TOHUMaHUS
JAHHBIX, TOATOTOBKH JTaHHBIX,
MOJICTTUPOBAaHMSI, OIICHKH U
BHEJpeHus?

Ortset: CRISP-DM

ITosscuHenmue:
CRISP-DM omnuceIBaeT MoyHbINA




4. 3aMeHa SKCIEPTHBIX OLICHOK 0e3
MIPOBEPKHU

OrtBer: 2

[TosicueHue:

AHanu3 NaHHBIX HAallpaBJICH Ha
MOJTy4YeHUE 3HaHUH U 000CHOBaHHE
pellIeHHH, a He Ha XpaHEHHE UIIH
pa3paboTKy CHUCTEM.

3apnanue S

Kak naspiBaeTcst ypoBeHb
WHPOPMALIMOHHON MUPaMU/IbI, Ha
KOTOPOM JaHHBIE IPHOOPETAIOT
CMBICI B KOHTEKCTE?

Ortser: Uadopmanus

ITosicHeHue:

Wudopmanus popmupyercs B
pe3yJsibTaTe HHTEpIpeTain
JaHHBIX U J00aBIICHNS] KOHTEKCTA.

JKU3HEHHBIN [UKJT aHAIN3a TaHHBIX U
HIUPOKO MPUMEHSIETCS B
aKaJIeMUYECKON U NpUKIaTHON
MIPaKTHUKE.

Tema 2.1
[IpenodpadoT
Kan
MOJITOTOBKA
JTAHHBIX.
O6paboTka
JTAHHBIX C
MTOMOIITHIO
maKeTa
Pandas

ITIK- 5 Cnocoben
OCYIIECTBIIATD
MIPOEKTHPOBAHHE
CTPYKTYP JaHHBIX
0a3 maHHBIX

HUIIK-5.1 3uarth:

Meroasl W cpeacTBa
IIPOCKTUPOBAHUA
KOMITBIOTEPHOTO
MIPOrpaMMHOI0
obecreueHus

HIIK-5.2 YMeTh:

IIpumensaTe MeTOIBl U
cpencTBa

Bce

3apanue 6

Kakue yTBepkIeHHS KOPPEKTHO
OTHCHIBAIOT CTPYKTYPhI JAHHBIX
Series u DataFrame Ou0imorexu
Pandas?

BapuanTs! otBeta (BbIOEpHTE BCE
BEpHBIE):

1. Series npexacrasisieT coOoi
OJTHOMEPHYIO CTPYKTYPY JaHHBIX C
HHIEKCaAaMU

3aganue 6

Kakue meroasl Pandas ucrons3yrotes
JUTSI TIPEIBAPUTEILHOTO aHAIIN3a
CTPYKTYpPHI JAHHBIX U BU3yaJTU3aIUH?

Bapuants! oTBeTa (BbIOEpHTE BCE
BEpHBIE):

1. head()

2. info()

3. describe()

4. plot()

IloBLINIEHHEI
il (3-5 MuHYT)




I1IK-6 Criocoben
HpI/IMCHﬂTI)
METObBI 1
CpeacTBa
IIPOCKTUPOBAHU
s
KOMITBIOTEPHOIO
IIPOrPaMMHOTO
oOecrieyeHus

MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecrievueHus, CTPYKTyp
JaHHBIX, 0a3 JaHHBIX,
MPOTrPaMMHBIX
nHTepdeiicoB

HUIIK-6.1 3naTh:

Metoasl W cpenctBa
MPOEKTUpOBaHUs  0a3
JaHHBbIX

HUIIK-6.2 YMeTh:

IIpumensaTe MeToapl U
cpezcTBa
MIPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MIPOrpaMMHOT0
o0ecrieyeHus, CTPYKTyp
JaHHBIX, 0a3 JaHHbIX,
MIPOrPaMMHBIX
nHTepdericon

2. DataFrame siBnsieTcs qByMEpHOU
TaOJIMYHON CTPYKTYPOI JaHHBIX

3. Series MOXET COJIep)KaTh TaHHBIC
Pa3HBIX THIIOB B OJTHOM O0BEKTE

4. DataFrame cocrout u3 Habopa
00BEKTOB THTIA Series

5. Series He moAEePKUBAET PadOTY
C UHJIEKCaMU

Otset: 1,2, 4

ITosicHenue:

1 — BepHoO, Series — OTHOMEPHBII
MACCHB C HHICKCAMHU.

2 — BepHO, DataFrame
MIpeICTaBIsIeT OO0 TabIUITY
(cTpoxu u CTONOIIE).

4 — BepHO, KXl CTOJI0CIT
DataFrame siBisiercst 00beKTOM
Series.

3amanme 7

Pacrmomosxute 3tamst paboThI ¢
na"HHabIMA B Pandas B jioruuecku
KOPPEKTHOM MOCIIe0BATEIEHOCTH.

OTarsl:

1. BuzyasbHBIN aHATN3 JTAHHBIX
2. 3arpy3ka naHHbIX B DataFrame
3. AHanu3 CTPYKTYpHI JaHHBIX
(info(), head())

4. Ounctka u npeodpa3zoBaHue
JAHHBIX

OrtBer: 2341

5. merge()
Otser: 1,2,3,4

[Tosacuenue:

1 — BBIBOJ MEPBEIX CTPOK Habopa
JIAHHBIX.

2 — orobOpakaeT uHpOpPMALIHUIO O
TUMAxX JTAHHBIX U MPOMYyCKaXx.

3 — paccuuThIBaeT OMUCATEILHBIC
CTaTUCTUKHU.

4 — ucnoap3yeTces JUIA BU3yallu3aluu
JIAHHBIX.

3ananmne 7

Ynopsagouute AeMCTBUS NpU
MIEPBUYHOM aHaI3¢ HOBOTO HA0opa
nIaHHBIX B Pandas.

JlewicTBus:

1. [loctpoenue rpadukos

2. [IpocMOTp MEPBBIX CTPOK TAHHBIX
3. [onyuenue nHGOPMAIIHK O THIIAX
JaHHBIX U MPOITyCKax

4. Pacuér onucaTenbHbIX CTATUCTUK

OrtBeT: 2341

IlosscHenwue:

CHauaja u3yJaeTcs COAepKUMOe
Ta0JIUIIBL, 3aTEM €€ CTPYKTypa, Jajee
YHUCJIOBBIC XapaKTepI/ICTI/IKI/I, U TOJIBKO
MOCJIE ATOTO — BU3yaIU3allusl.

3ananmne 8
YcTaHOBUTE COOTBETCTBUE MEKY
CTpyKTypoii nanubpix Pandas u eé




ITosicHeHue:

CHayarna 1aHHBIE 3arpy’KaloTCs,
3aTe€M U3y4aeTcs UX CTPYKTYpa,
IOCJIE YE€TO BBIMOIHIETCS OYHCTKa,
U TOJIBKO 3aT€M IPOBOIUTCS
BHU3YJIbHBIN aHAJIN3.

3aganne 8

Y CTaHOBHTE COOTBETCTBUE MEXKTY
meronoM Pandas u ero
HA3HAYCHHUEM.

Crucok 1:
1. head()

2. info()

3. describe()
4. plot()

Crncoxk 2:

A. Buzyanuzanust TaHHBIX

B. BeiBoj1 o01iieii nHpopMaImu o
ctpykrype DataFrame

C. OroOpaxeHue nepBbIX CTPOK
TaOJIUIIBI

D. Pacuér onucareiabHbIX
CTaTHCTUK

Otset: 1C, 2B, 3D, 4A

3apanue 9

Kaxoit meTon Pandas mo3Boister
MIOJTyYUTh HHPOPMAIIHIO O THIIAX
JIaHHBIX CTOJIOIOB M KOJIUYECTBE
MIPOITyCKOB?

XapaKTepUCTUKOM.

Coucok 1:
1. Series
2. DataFrame

Crucok 2:

A. JIBymMepHas TaOIM4HAs CTPYKTYpa
JaHHBIX

B. OnHOMEpHBIN MacCUB ¢ UHAECKCAMU

OrtgeT: 1B, 2A

3ananue 9

Kakoti metos Pandas ucnonbs3yercs
JUTSI TIOCTPOEHUS TpadUKOB HA OCHOBE
manaHbx DataFrame?

BapuanTs! oTBeTa:
1. visualize()

2. draw()

3. plot()

4. show()

Ortser: 3

[Toscaenue:

Merton plot() npeaocTariser
BCTPOEHHBIE CPEJICTBA BU3YyaIM3alMH
Ha ocHoBe Matplotlib.

3aganue 10

Kakoti metog Pandas ucronbssyercs
JUTSI BEIYHCIICHVSI OCHOBHBIX
ONKCATEIBHBIX CTATUCTUK YHCIOBBIX
CTONOIIOB?




BapI/IaHTLI OTBETA.
1. head()

2. describe()

3. info()

4. plot()

OrtBer: 3

Ilosicaenue:

Merton info() BEIBOAUT THITBI
JTAHHBIX, KOJIMYECTBO HEHYJICBBIX
3HAYEHUH B 00BEM ITaMSTH.

3aganmne 10

Kak Ha3biBaeTcs AByMepHas
TabIMYHAast CTPYKTYpa TaHHBIX
oubmmorexu Pandas?

Ortser: DataFrame

Ilosicaenue:

DataFrame npenHa3Hauex st
XpaHeHUs! ¥ 00pabOTKU TaOIMYHBIX
JIaHHBIX C HHIEKCAMU U
CTOJOLIaMU.

Otgert: describe()

[Tosacuenue:

Merton describe() paccuuThiBaeT
cpenHee, MEMaHy, CTaHIapTHOE
OTKJIOHEHHE U IPYTUE CTATUCTHYCCKHE
MOKa3aTeIH.

Kpumepuu oyenueanusn ouaznocmuyeckoit padoomol:

Ouenka Kpurepun onenuBanuns
OTJIUYHO ot 90 1o 100 % mpaBUIBLHO BBHIMOJIHEHHBIX 3aTaHUM
XOpO1I0 ot 70 1o 89 % npaBUILHO BHITIOJHEHHBIX 3aJaHUI
Y1OBJIETBOPUTEIbHO ot 50 10 69 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI

HECYAOBJIETBOPUTEC/ILHO

Menee 50 % mpaBMIIHLHO BBHITTOJTHEHHBIX 33/ITaHUN







