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1. @OHJ OHEHOYHBIX CPEACTB JIs1 TEKYIIEI'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
W3Y4EHHBIN TEOpETHUECKUN MaTepHall. MIPOBEJCHMUS
TECTUPOBAHMSI
2 [IpakTuueckue Bua koHTpons, NO3BOJSIIOIIMKA OLUEHUTH | 3alaHus K
3ajaHus 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




®dakynbTeT / 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 KOMIIeTeHLMH
K-5 CrniocobeH HIIK-5.1 3naTb: MeTOoas! U cpeAcTBa MPOEKTUPOBAHUS
OCYILECTBIIATh KOMIIBIOTEPHOT'O MIPOrPaMMHOI0 00ecreueHHs
MIPOEKTHPOBAaHNE
HUIIK-5.2 Ymerb: IlpuMeHsATP METOABI U CpPENCTBA
CTPYKTYp JaHHBIX
MIPOCKTUPOBAHUSI  KOMIIBIOTEPHOIO  MPOrPaMMHOIO
obOecriedeHusi, CTPYKTyp [aHHBIX, ©0a3 JaHHEIX,
MIPOTPaMMHBIX UHTEP(EHCOB
IIK-6 CrniocoOeH mpuMeHsITh HIIK-6.1 3naTb: MeTOoabl U CpeACTBA IPOCKTUPOBAHUS

METO/IBI M CPEJICTBA
MPOCKTHPOBAHHS
KOMITBIOTEPHOTO
NIPOrPaMMHOI0
obecrieueHus

0a3 JaHHBIX

HUIIK-6.2 Ymerb: IIpuMeHATH METOABI W CpPENCTBA
MPOCKTHUPOBAaHUSI ~ 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 C/1EOVIOUIUX MUNOE.
Tun 3aanus 1. 3agaHust 3aKpHITOrO THITA HA YCTAHOBJICHHE COOTBETCTBHSL.
Tun 3ajanus 2. 3agaHusl 3aKPHITOrO THITA HA YCTAHOBJICHHUE MOCIIEI0BATEIbHOCTH.

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

MMPAaBUJIIBHOTO 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 00BEME OXBaTHIBAIOIINME H3yYECHHBIN
TEOPETUYECKUI MaTepual Mo yKa3aHHOH TeMe. BBIoJHEeHHe TeCTOB IMO3BOJISIET ONPENESIUTh Pe3yabTaT
OCBOEHUSI KOMITETEHIIMH MO AUCLUIUIMHE B paMKaxX paccMaTpHBaeMOW TeMbI, OIIEHHBAEMBIH C TIOMOIIBIO
COOTBETCTBYIOIIMX HMHAMKATOPOB NOCTIKEHHS KOMIETEHUMH. VIHIMBHIyanbHBIA TECTOBBIM CeaHcC A
Kaxzoro oOyuatomerocst GopMHUpyeTcs IO CIEHaIbHOMY alrOpUTMY, OOECICUMBAIOIIEMY 33aJaHHYIO



Tema Kon u Nuauxkaropsl TecT o Teme
¢opmyanpoBka MOCTUKEHHUS
KOMIIETEHIINHU KOMIIETEHIINHT
Tewma 1.1 IIK- 5 Croco6en HIIK-5.1 3uatb: | 3aganue 1.1
Iporecc OCYILECTBIIATh Metomsl u  cpencta | Kakue yTBepKIeHHsS KOPPEKTHO OTPAXkKAOT CYLIIHOCTH IPOLIECCA aHAIN3a JaHHBIX?
aHanm3a MPOEKTHPOBAHUE MIPOEKTUPOBAHUS
JIAHHBIX. CTPYKTYp AAHHBIX | KOMIIBEOTEPHOTO Bapuants! oTBeTa (BbIOEpHTE BCE BEPHEIE):
6a3 TAHHBIX [POrPaMMHOro 1. AHanu3 NaHHBIX HAIIPAaBJICH HA U3BJICUCHUE 3HAHUN U 3aKOHOMEPHOCTEN U3 TaHHBIX
O6CCHC“IGHI/I$1 2. Ananuz JAaHHBIX 3aKJIIOYACTCA TOJBKO B XpaHCHHUU JAHHBIX B Oaszax JaHHBbIX
I1K-6 Ciocoben 3. AHanM3 JaHHBIX BKIIOYAET dTarbl cOOpa, OUUCTKH, 00paOOTKH U MHTEPIIPETAINHN TAHHBIX
IPUMEHSITH HUIIK-6.1 4. AHanu3 NaHHBIX HE MpeanoaaraeT (OPMYITHPOBKH TSN HCCIeTOBAHUS
METOJIBI 1 3HaTh: MeTobl ul . AHaJH:B JaHHBIX UCIIOJIB3YETC IJIS MOANEPKKU IPUHATHS YIIPABIEHUYECKUX U IIPUKIATHBIX
cpencTBa perieHuit
cpeacrsa
MPOEKTUPOBAHUS 0a3
NPOEKTUPOBAHUA | japypix Ortser: 1,3, 5
KOMIIBIOTEPHOTO
IporpaMMHOIO Ilosicaenue:
obecIIeueHms 1 — BepHO, OCHOBHO LIEJBbIO aHAJN3a IAHHBIX SBIISETCS IMOJYYCHNUE 3HAHUI U BBIBOJIOB.

3 — BepHO, aHaJIN3 JaHHBIX MPEACTABISACT COO0N MHOTO3TAITHBIN MTPOIIECC.
5 — BepHO, pe3ynbTaThHl aHATN3a UCIIOIB3YIOTCS IS IPUHSITHS PEIICHUH.

3aganme 1.2
Kakue yTBepxIeHNsT KOPPEKTHO XapaKTepHU3yIOT YPOBHU HH(POPMAIIMY U CTAaHAAPTHI aHAIIN3a
HNaHHBIX?

Bapuants! oTBeTa (BEIOEpHUTE BCE BEPHEIE):

1. JlanHbIe IpeACTaBIAIOT cOO00H HeoOpaboTaHHbIE PaKTHl M HAOIIOICHUS

2. Undopmarust popMUpyeTcs B pe3ysIbTaTe HHTEPIPETALIMY JaHHBIX B KOHTEKCTE

3. 3HaHUA HAXOAATCS Ha HWYKHEM YPOBHE MH()OPMAIMOHHON MTUPAMUIBI

4. CTaHapThl aHAIHM3a JAaHHBIX 00ECNIEYNBAIOT BOCIIPOU3BOIUMOCTD U €IUHBIN TOIAXO0/ K
aHaIN3Y

5. CRISP-DM siBnisieTcst IpUMEpOM CTaHIapTa Mpoliecca aHajIu3a JaHHbIX




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

OtBet: 1,2,4,5

[losicHeHue:

1 — BepHO, TaHHBIE HE HECYT CMBICIIa 6€3 00paboTKH.

2 — BepHO, HHPOPMALIUS — ITO OCMBICICHHBIC JaHHbIE.

4 — BepHO, CTAaHAAPTHI PEITIAMEHTUPYIOT IPOLIECC aHAIN3A.

5 — Bepro, CRISP-DM — oO0menpuHsTHIi cTaHAAPT )KU3HEHHOTO [TUKJIA aHAIN3a JaHHBIX.

3aganme 1.3
PacrionoxxuTe 3Tarbl aHaIM3a JaHHBIX B JJOTHYECKUA KOPPEKTHOM MOCTIEIOBATEIEHOCTH.

DTarnebl:

1. MogenupoBanue

2. IlonnManwne 3amaqu (menei aHaam3a)

3. IloaroroBka MaHHBLIX

4. IloHnMaHue U IEPBUYHBIA aHATU3 JaHHBIX
5. OneHka pe3ysbTaToB

6. Bueapenue pe3ynbTaToB

OtBeT: 243156

IlosscHenwue:

Caayvana ¢popMyIUpyeTcs 1eNb aHAIN3a, 3aTeM H3y4YaroTCs TJaHHbIE, IOCIIe YeT0 OHU
noAroTaBiauBaroTca. Jlanee CTposATCS MOAEIHU, OLICHUBAETCS] X KAUYE€CTBO U TOJIBKO MOCIE
3TOTO PE3YIbTAThl BHEIPSIOTCS.

3aganue 1.4
Pacmonoxure ypoBHN HHGOPMAITMOHHOW MUPAMUIBI OT 0a30BOTO K HAMOO0JIEe BEICOKOMY.

YPpOBHU NUPAMUIBL:
1. 3naHus

2. Jlanusie

3. MyapocTs




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

4. NUndopmanus
Ortser: 2413

Ilosicuenue:
JlaHHBIE ABISAIOTCS OCHOBOM, U3 HUX (hopMupyeTcst HHDOpMAITus, 3aTeM — 3HAHUS, 8 BBICIITHI
YPOBEHb — MYAPOCTh KaK CITIOCOOHOCTh MPUHUMATH 00OCHOBAHHBIE PEIICHHUS.

3aganme 1.5
YcTaHOBHUTE COOTBETCTBUE MEXKYy YPOBHEM HH(POPMAITMOHHON MAPAMUIBI M €T0 OMUCAHHUEM.

Coucok 1:

1. JlannbIe

2. Undopmarnus
3. 3HaHus

4. MynpocTb

Crncoxk 2:

A. OcMBICIIEHHBIE BBIBOJIB M PEKOMEHIAINH JUTS IPUHSATHS PELICHUH
B. HeoGpabotanHbie (hakThl ¥ 3HAYCHHS

C. BrbIsiBJIeHHBIEC 3aKOHOMEPHOCTH 1 0000IIIEHHSI

D. JlanHble, HHTEPIPETUPOBAHHBIE B ONPEICIEHHOM KOHTEKCTE

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

3aganmue 1.6
Y CTaHOBUTE COOTBETCTBUE MEXIY CTAHJAPTOM U €0 XapaKTePUCTUKOH.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

Caucok 2:

A. CtanmapT, OpUCHTHPOBAHHBIN Ha 3TAIbl BEIOOPKU, MOJICTUPOBAHUSI U OIICHKH
B. Ilpormecc n3BnedeHus 3HaHUH U3 0a3 JaHHBIX

C. YHuBepcanpHas MOJIEb KU3HEHHOTO ITUKJIa aHAIN3a JaHHBIX

Otser: 1C, 2B, 3A

3aganme 1.7
KakoBa ocHOBHad 1ie/1b aHAIN3a JaHHBIX?

BapuanTsl oTBeTa:

1. Xpanenue 6oapmux 00bEMOB HHpOpMaIK

2. I3BnedeHue 3HaHUH U OAAEPKKA IPUHATHS pELICHUI
3. Co3nanne nHPOPMAITMOHHBIX CHCTEM

4. 3aMeHa SKCIEPTHBIX OLEHOK 0€3 POBEPKU

OtBeT: 2

ITosicHeHue:
AHanM3 JaHHBIX HAIPaBIICH HA TOJyYeHUE 3HAHUI 1 000CHOBaHHE PEIICHUI, a HE Ha
XpaHEeHUE WK pa3paboTKy CUCTEM.

3aganme 1.8
Kakoti ctarmapt Hanbolree MUPOKO UCIIOIB3YETCS IS ONMUCAHNS KU3HEHHOTO IMKIIA aHAIIN3a
JaHHBIX?

BapI/IaHTBI OTBETAa:
1. UML

2.SQL

3. CRISP-DM

4. HTTP

OtBeT: 3




Tema Kon n HNuaaukaropsl TecT mo Teme
¢opmyauposka JAOCTUKEHUS
KOMIIETEHIM U KOMIIEeTeHIM U

[Toscuenue:
CRISP-DM — o0muienpuHAThIA CTaHAAPT, OMUCHIBAIOIIUI STallbl aHAIN3a JaHHBIX OT
MIOCTAHOBKU 33J1a4M 10 BHEAPCHHUS.
3ananmne 1.9
Kak Ha3piBaeTcs ypoBeHb HHPOPMAIIMOHHON MHPAMHU/IbI, HA KOTOPOM JIaHHBIE TPHOOPETAOT
CMBICJ B KOHTEKCTE?
Otset: Madopmanms
[Toscuenue:
Hudopmarus popmupyercs B pe3yibraTe HHTEPIPETAIlNH JAaHHBIX U J0OaBIEHUS KOHTEKCTA.
3ananmne 1.10
Kax Ha3pIBaeTcs cTaHAapT npoLecca aHaIKM3a JAHHbBIX, BKIFOYAOIINM 3Talbl IOHUMaHUS
3a/1a4d, TOHUMAaHUs TaHHBIX, TOATOTOBKY JAHHBIX, MOACIUPOBAHUS, OLEHKU U BHEIPEHUS?
Otset: CRISP-DM
[Toscuenue:
CRISP-DM onwckiBaeT MONHBIN )KU3HEHHBIN IUKIT aHAIH3a JaHHBIX U ITUPOKO IPUMEHSIETCS B
aKaJIeMHUYECKON U NPUKIAIHON NPaKTHKE.

Tema 2.1 I1K- 5 Criocoben HUIIK-5.1 3HaTh: 3aganmne 2.1

[IpenobpaboT | ocymiecTBIATH Kakue yTBepIeHNsT KOPPEKTHO ONKCHIBAIOT CTPYKTYPhI JaHHBIX Series U DataFrame

Kau MPOEKTUPOBAHUE MeTO'IU:’I u cpeacrsa oubmmnorexku Pandas?

MOATOTOBKA CTPYKTYp IaHHBIX TpOCKTHPOBAHHA

JIAHHBIX. 623 TAHHBIX KOMITEIOTEPHOTO Bapm}HTm oTBeTa (BBIOEPUTE BCE BEPHBIC):

O6paGoTka HIPOrpaMMHOr0 1. Series mpeacTaBisieT co0oit OZHOMEPHYIO CTPYKTYPY NaHHBIX C HHIEKCAMH

JIAHHBIX © I[1K-6 Crmocoben obecrieueHust 2. Dat?F rame SIBISIETCS IByMEPHOU TaOJMUYHOM CTPYKTYPO JaHHBIX

HOMOLIIBIO IPUMEHSITH HIK-5.2 Varers: 3. Series MOXET COJEPKaTh JaHHBIE PA3HBIX TUIIOB B OIHOM o0BeKTe

. : 4. DataFrame coctout u3 Habopa 00bEeKTOB THUIIA Series
naketa Pandas | MCTOABI U

cpeacTBa

5. Series He mojIepKUBaeT paboTy ¢ UHEKCAMU




Tema Kon n HNuaaukaropsl TecT mo Teme
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH

npoekThpoBanus | IIpuMensars Meroasl U

KOMIIBIOTEPHOIO | CPEACTBa Otger: 1,2, 4

IPOrPaMMHOTO MPOEKTHUPOBAHUS .

P T — KOMIIBIOTCPHOTO lloscnenme:
TPOTPAMMHOTO ; — BEpHO, ]S)erleli — OJTHOMEPHBIN Maccgu; Vc I/I%I[GKC&MI/I. ;
obecrieuenms, CTPYKTYp | 2 BepHO, Data rame npeCTaBIAET coboit Tabmuiy (cTpoku u cront 1IBI).

4 — BepHO, Kax bl cTonberr DataFrame siBisiercst 00beKTOM Series.
JaHHbIX, 0a3 [JaHHBIX,
MPOTPaMMHBIX
porp N 3aganue 2.2

HUHTEpJEHCcoB

HUIIK-6.1 3HaThb:

Meroapl u®  cpencTsa
MIPOEKTHPOBAHUS 6a3
JAHHBIX

HUIIK-6.2 YMeTh:

IIpumensiTe
cpencTBa
MIPOEKTUPOBAHUS
KOMITHIOTEPHOT'O
MIPOrPaMMHOTO
obecneyeHus,
JAHHBIX, 0a3
MPOrPaMMHBIX
uHTEpPEHcoB

METOJBI W

CTPYKTYD
JTaHHBIX,

Kakue merons! Pandas ucnone3yrotes Ajsi npeaBapuTeIbHOTO aHAIN3a CTPYKTYPbI JaHHBIX U

BH3yaJIn3anuu?

BapuanTs! oTBeTa (BbIOEpHTE BCE BEPHEIE):
1. head()

2. info()

3. describe()

4. plot()

5. merge()

OtBer: 1,2,3,4

IlosscHenwue:

1 — BBIBOJ MEPBBIX CTPOK HAOOPA JAHHBIX.

2 — otobpakaeT MH(POPMAIIHIO O THUTIAX JAHHBIX U TPOITYCKaX.
3 — pacCUUTHIBACT OMUCATEIbHBIC CTATUCTHKH.,

4 — ucnonp3yeTcs JUIA BU3yallu3allui TaHHBIX.

3aganme 2.3
PacnionoxuTe 3Tamnsl paboThl ¢ JaHHBIMU B Pandas B Tormyecku KOppeKTHOU
[IOCJIEI0BATEILHOCTH.

OTarsl:
1. BusyanbHbIl aHaIM3 JaHHBIX




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

2. 3arpy3ka nansbeix B DataFrame
3. Ananu3 ctpykrypsl ganHbIxX (info(), head())
4. OuncTtka u mpeodpa3oBaHUe JaHHBIX

OtBeT: 2341

IlosicHenue:
Caauana JaHHBIE 3arPyKAIOTCs, 3aTEM U3YdaeTCsl X CTPYKTYPa, MOCIIE YETro BHITOIHACTCS
OYHMCTKA, U TOJIBKO 3aTCEM HpOBOI[I/ITCSI BH3y3HBHLII71 aHaJIn3.

3ananue 2.4
Ynopsimounte ASHCTBHS TIPU IEPBUYHOM aHAIIM3€ HOBOTO Habopa JaHHBIX B Pandas.

JleicTBUS:

1. ITocTpoenue rpaguKoB

2. IIpocMOTp NEPBBIX CTPOK JAHHBIX

3. Ilonyuenue nH(GOPMALMK O TUNAX JAHHBIX U IPOITYyCKax
4. Pacu€t onmcarenbHbIX CTATUCTUK

OtBeT: 2341

Ilosicuenue:
CHayala u3y4aeTcsi COIePKUMOE TaOIHUIIBI, 3aTeM € CTPYKTYpa, AaJiee YUCIIOBBIC
XapaKTEPUCTUKH, U TOJIBKO MOCJE 3TOI0 — BU3YyaIU3aLUs.

3aganmue 2.5
YcTaHOBUTE COOTBETCTBUE MEX Iy MeToIoM Pandas u ero HazHaueHueM.

Cnucox 1.
1. head()

2. info()

3. describe()
4. plot()




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

Crnucoxk 2:

A. Busyanuzauus 1aHHBIX

B. BeiBox o0mieit napopmarym o ctpykrype DataFrame
C. OroOpakeHne epBBIX CTPOK TAOIHIIBI

D. Pacuér onucarenbHbIX CTATHCTHK

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

3aganue 2.6
YcTaHoBHTE COOTBETCTBUE MEXKY CTPYKTYpOoi naHHBIX Pandas u e€ xapakTepucTHKOH.

Crucox 1:
1. Series
2. DataFrame

Cnucok 2:
A. JIBymepHas TabauyuHas CTPYKTypa JaHHbBIX
B. OnHOMEpHBIN MacCUB C HHACKCAMU

OrtgeT: 1B, 2A

3ananme 2.7
Kakoti meTog Pandas mo3BossieT moiayduTs HHGOPMAIMIO O THITAX TaHHBIX CTOJIOIIOB U
KOJTMYECTBE MPOIYCKOB?

BapI/IaHTBI OTBCTA:
1. head()

2. describe()

3. info()

4. plot()

OtBeT: 3




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

Ilosicuenue:
Merton info() BRIBOAHUT THIIBI JaHHBIX, KOJHMYECTBO HEHYJIEBBIX 3HAUCHUI 1 00BEM MMaMsTH.

3aganue 2.8
Kaxoit metog Pandas ncrone3yetcs Uit MOCTpOeHUs TpaIKOB Ha OCHOBE TAHHBIX
DataFrame?

BapuanTs! oTBeTa:!
1. visualize()

2. draw()

3. plot()

4. show()

OtBeT: 3

[Hosicuenue:
Merton plot() mpemocTaBisieT BCTPOCHHBIE CPENICTBA BU3yan3alny Ha ocHoBe Matplotlib.

3aganue 2.9
Kak Ha3piBaeTcs AByMepHas TablIM4HAasE CTPYKTypa JaHHbIX OubmaroTekn Pandas?

OtBert: DataFrame

Ilosicuenue:

DataFrame npeana3HaueH 1 XpaHeHUs U 00pa0O0TKU TaOIMYHBIX TaHHBIX C MHACKCAMU U
CTOJIOLIAMH.

3aganme 2.10

Kakoti meto Pandas ncronbs3yetcs Juist BRIYUCICHHUS OCHOBHBIX OITUCATEIbHBIX CTATUCTUK

YHCIIOBBIX CTOJIOLIOB?

Otgert: describe()




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaTopsl
NOCTHKEHUS
KOMIICTEHIIMH

TecT mo Teme

Ilosicuenue:

Merton describe() paccunTsIBaeT cpeHee, MeInaHy, CTAHJAPTHOE OTKIIOHEHHE U IPYTHE
CTaTUCTHYCCKHE TIOKA3ATEITH.

I(pumepuu OoUueHUuBeaHUuA mecmoeozo 3a0anus:

Ouenka Kpurtepun oueHuBanus
OTJIMYHO oT 90 1o 100 % mpaBUIBLHO BBHINOJTHEHHBIX 3aJaHUI
X0po1o o1 70 1o 89 % mpaBMWIBHO BHITIOJHEHHBIX 3aJaHUN
YAOBJIETBOPUTEIbHO ot 50 110 69 % npaBUIIbHO BBINIOJHEHHBIX 3aJaHUN

HEY/10BJE€TBOPUTEJIBLHO

menee 50 % npaBWIbHO BBINOJHEHHBIX 3aJaHUN




4.2 TUIIOBBIE IPAKTUYECKHUE 3AJAHUSA

HpaKTI/I‘IeCKI/IC 3alaHusA OOJDKHBI OTpaXaTb YMEHHE 06yqa}0merow{ IIPUMCHATH OCBAUBACMYIO KOMIIETCHIIUIO B IIPAKTHYCCKUX CUTyallUAX W IIPpU

PCIICHUHN NPOMU3BOACTBCHHBIX 3aa4.

Tema

Koa n popmyanposka
KOMIIETeHIMH

HNuaukaTopsl
HOCTHKEHUS
KOMIICTEHIIMH

3aganus K NpaKTHYECKOMY 3aHSITHIO

Tema 1.1 ITpouecc
aHaJIM3a JaHHBIX,

ITIK- 5 Criocoben
OCYIIECTBIISTD
MPOCKTHPOBAHKE CTPYKTYP
JIAaHHBIX 0a3 JaHHBIX

I1K-6 CriocobeH
MPUMEHSTh METOJIBI 1
CpeacTBa
MIPOSKTUPOBAHHUS
KOMITBIOTEPHOIO
MIPOrPaMMHOTO
obecneyeHus

HUIIK-5.1 3naTh:

MeToant 5
MIPOSKTUPOBAHUS
KOMITHIOTEPHOT'O
MIPOrpaMMHOI0
obecrieueHus

cpezacTBa

HUIIK-5.2 YMeTh:

[lpumensaTs MeTomsl u
CpeAcTBa MPOCKTUPOBAHHS
KOMIIBIOTEPHOTO
MPOrPaMMHOTO
obecrieyeHusi,  CTPYKTYp
JTaHHBIX, 0a3 JIaHHBIX,
MPOrpaMMHBIX
nHTepdeiicoB

HUIIK-6.1 3HaTh:

MeToabl 31 CpencTBa
MIPOEKTUPOBAHUS 0a3
JAHHBIX

HIIK-6.2 YMeTh:

Ilpumensatb MeTOABl U
CpeIcTBa MPOEKTUPOBAHUS
KOMITBIOTEPHOT'O
MIPOrpaMMHOr0
obecrieueHus,
IaHHBIX, 0a3

CTPYKTYp
JaHHbIX,

3aganue 1.1
Coznaiire DataFrame ¢ mporyieHHBIMU 3HAYEHUSIMHU U Ty OJIHKaTaMU.
BrimonHuTe 3anoiaHeHue IPOIYCKOB CPEIHUM 3HAUCHUEM U yIAJINTe
IyOJUKaTHI.
Jan HaOop MaHHBIX:

e ages =[25, 30, None, 30]

e salaries = [50000, 60000, 55000, 60000]
3agauu:

1. Cozpaiite DataFrame u3 3TUX CIIHCKOB.

2. 3amoiHWTE MPOIYIIEeHHOE 3HaYeHHE B CTOJOIE age CPEeAHUM IO

CTOJIOY.
3. Ynpamute nyOnupyrouMecs CTPOKH.
4. Brseaure utorosslii 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'] = dff'age'].fillna(df['age'].mean())
df = df.drop_duplicates()

print(df)
3ananue 1.2

OOHapyXbTe U yIaIUTe aHOMAJIBHEIC 3HaYEHHs B cTOJOIIE salary,
npesbrmaromme 100000.




Tema Kon u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIeTeHIM U AOCTHKEHUS
KOMIIETEHIIUH
MPOTPAMMHBIX JlaH crincok 3apa0oTHBIX ILIaT:
uHTepdeiicos e salaries = [40000, 50000, 120000, 60000]

3agayu:
1. Co3snaiire DataFrame.
2. CunraiiTe aHOMaJbHBIMU Bce 3HaueHus > 100000 u ynanure ux.
3. BriBeaute ounmennsiii DataFrame.

Ortser:
import pandas as pd

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

print(df)

3ananme 2.1
Coznaiite 00BeKT Series, 700aBbTE HOBBIN AIIEMEHT U YJAINATE DJIEMEHT C
HHIEKCOM 1.
Han ciucok yucen:
e numbers = [10, 20, 30]
3agaymu:
1. Co3zpnaiite Series U3 3TOro CIIUCKA.
2. JloOaBwTe semMeHT co 3HaueHneM 40 1 HHIEKCOM 3.
3. VYnpagute 27eMEHT ¢ MHAEKCOM 1.
4. BriBegure UTOTOBBIN Series.

OtgeT:
import pandas as pd

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




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

print(s)

3ananue 2.2

Coznaiire DataFrame, mo0aBbTe BBIUUCIAEMBIN CTOJOCI] M YIATUTE
yKa3aHHBIA CTONOE.

JlaHbI CIIUCKH:

e A=[122373]
e B=J456]
3amaun:

1. Cospaiite DataFrame u3 3THX CITUCKOB.

2. Jlob6aswte cTomben C, paBHBIN cymme A U B.
3. VYnpamute cronber B.

4. BriBegute utorossiii DataFrame.

OtBeT:
import pandas as pd

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

b))

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

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

print(df)

3anpanmue 3.1
BrimonauTe cpe3 naHHBIX, BEIOpaB CTPOKH, TIie 3HaUeHue score Ooubie 80.
JlaHbl crivcku:
e names =['A', 'B','C]
e scores =[75, 85, 90]
3agaun:




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

1. Co3pnaiite DataFrame.
2. Bribepute ctpoku, rae score > 80.
3. BriBeaute pe3ysbTar.

OtBeT:
import pandas as pd

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

print(df[df['score’] > 80])

3apanmne 3.2
BrImonHuTe rpynmmMpoBKy MO CTONOIY group U MpoaHaTU3UPyHTe CTPYKTYPY
JAHHBIX.
JlaHbl criucku:
e groups = ['X', X', "Y"]
e values =[10, 20, 30]
3amaun:
1. Coszpaitte DataFrame.
2. CrpynnupyiiTe JaHHBIE 110 roup U BBIYHCIHUTE CpelHEE 3HAUCHUE
value.
3. Breanrte unpopmanmro o crpykrype DataFrame.

OtBer:
import pandas as pd

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




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

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

3ananme 4.1
PaccunraiiTe OCHOBHBIE CTATHCTUYECKHUE XapaKTSPUCTUKH YHACIOBOTO
CTOJIOIIA.
JlaH crmcok:
e data =10, 20, 30, 40]
3agayu:
1. Cospaiite DataFrame.
2. BpUHCINTE OCHOBHBIC CTATUCTUYCCKHUE XapaKTEPUCTUKH (mean,
median, std) cronbma data.

OtBer:
import pandas as pd

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

3ananmne 4.2
[TpoBeanTe KOPPENAIMOHHBIN aHAN3 IBYX YUCIOBBIX MIPU3HAKOB.
JlaHbI CIIMCKH:
o x=[1,2,3,4]
e y=[2,3,57]
3amaun:
1. Cospnaiite DataFrame.
2. BpaucianTe KOppEnnuo MEXIy X H Y.

OtBer:
import pandas as pd

df = pd.DataFrame({
x1[1,2,3,4],




Tema Kon u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO
KOMIIEeTeHI U AOCTUKCHMS
KOMIIETEHIIUH
Y:[2,3,5,7]

b

print(df.corr())
Tema 2.1 IIK- 5 Crioco6en HIIK-5.1 3naThb: 3aganue 5.1
[Ipeno6paboTka u OCYILIECTBIIATD [Toctpoiite TUCTOrpaMMy | JIMHEHHBIN TpaduK JJIs1 33JaHHBIX JaHHBIX.

MOJITOTOBKA JTAHHBIX.
O0paboTKa JaHHBIX C
MTOMOIIBIO TTAaKeTa
Pandas

MIPOEKTUPOBAHUE CTPYKTYP
JaHHBIX 0a3 JaHHBIX

[TK-6 Criocoben
PUMEHSTHh METOJIbI K
CpencTBa
IIPOCKTUPOBAHHUS
KOMITBIOTEPHOTO
MIPOrPaMMHOTO
obecneyeHus

MeTtoant 5
MIPOCKTHPOBAHUS
KOMITEIOTEPHOTO
MIPOTPaMMHOTO
obecreueHus

cpezacTsa

HUIIK-5.2 YMeTh:

[MpuMeHsITH  METOIBI |
Cpe/IcTBa MPOCKTUPOBAHHUS
KOMITBIOTEPHOTO
MIPOrPaMMHOTO
obecrieyeHusi,  CTPYKTYp
JAHHBIX, 0a3  JIaHHBIX,
MIPOrPaMMHBIX
nHTepdeiicoB

HIIK-6.1 3naTs:

Metonpl M cpencTBa
MPOCKTUPOBAHHUSI 0a3
JTAHHBIX

HIIK-6.2 YmeTn:

[lpumensTe wMeTomsl W
CPEeICTBa MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
IPOrPaMMHOTO

o0OecniedeHusi,  CTPYKTYp

JlaH crmcok:
e values =[10, 20, 30, 40, 50]
3amauu:
1. Co3znaiire DataFrame.
2. TloctpoiiTe rucTorpaMmy | JIMHEHHBIN rpaduk crondua values.

OTBeT:
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 KpyroByro U TOYEUHYIO JUArPAMMBI.
JlaHbI CIIMCKH:
e categories =['A'", 'B', 'C']
e counts =10, 20, 30]
3agaun:
1. Cozpnaiire DataFrame.
2. TloctpoiiTe KPyroBYyrO ¥ TOUYEYHYIO JTUATPAMMBL.

OrtBer:




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

JNaHHBIX, 0a3 JaHHBIX,
MPOTPaMMHBIX
nHTepelicoB

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()

3aganue 6.1
BrimonauTe onycaTebHBIA CTATUCTHYSCKUN aHAIN3 JaHHBIX.
JlaHbl criucku:
e A=][5,10,15]
e B=]36,09]
3amaun:
1. Coszpnaitte DataFrame.
2. BEIIOIHNTE ONHUCATEILHBIA CTATUCTHYECKUHA aHAIIN3.

OrTBer:

import pandas as pd

df = pd.DataFrame({
'A1 [5, 10, 15],
‘B [3,6,9]

b

print(df.describe())

3ananue 6.2
BrimonauTe rpadrdeckuil aHanu3 IByX YUCIOBBIX MPU3HAKOB.




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

JlaHbI criucKu:
o x=][1,2,34]
e y=1[4,321]
3agayu:
1. Cospnaiite DataFrame.
2. TlocrtpoliTe nuarpamMmy paccesHus s X U Y.

OTBeT:
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()

3ananme 7.1
Y nanuTe npoITyCKU W BBITIOJHUTE CTATUCTUYCCKHUN aHATU3.
JlaH crmcok:
e values =[10, None, 30, 40]
3agaum:
1. Coszpnaitte DataFrame.
2. Ypanute npoIrycKH.
3. BriBeauTe onucaTeNbHYIO CTATUCTHKY.

OtBeT:
import pandas as pd
import numpy as np

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




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

print(df.describe())

3ananmue 7.2
ITocTpotiTe rpaduk pacmpenaeneHns OUUIIEHHBIX JaHHBIX.
Jan criucok:
e values =[10, 20, 30, 40]
3amauu:
1. TloctpoiiTe rucTOrpamMMy pacipeaeicHus

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

df = pd.DataFrame({'value": [10, 20, 30, 40]})
dff'value’].plot(kind="hist")
plt.show()

3ananme 8.1
CdopmupyiiTe UTOTOBYIO TaOJIHILy CO CPEHUMHU 3HAYCHUSMHU T10 TPYIIIaM.
JlaHbl criucku:
e groups =['A','A','B', 'B]
e values =[10, 20, 30, 40]
3agaum:
1. Coszpaitte DataFrame.
2. Crpynnupyite JaHHBIC [0 roup ¥ BEIYUCIUTE CPEIHEE 3HAUCHUE
value.

OtBer:
import pandas as pd

df = pd.DataFrame({
‘group”: ['A', 'A’, 'B', 'BT,




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

‘value': [10, 20, 30, 40]
b

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

3ananue 8.2
Buszyanusupyiite UTOrOBbIE PE3YJIbTATHI AHAIIN3A.
o JlaHBI CIIMCKHU:
group: ['A', 'B,
e value: [15, 35]
3anauva:
1. TlocrpoiiTe cTOMOUYATYIO qUArpaMMy CpEIHHUX 3HAYCHUH 110
rpymnmnam.

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

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

b

df.set_index('group’).plot(kind="bar")
plt.show()




Kpumepuu OUCHUBAHUA NPAKMUYECKUX 3anAmu:

Onenka

Kputepun onennBanus

OTJINYHO

BricTaBnsieTcsi, €cnM  OOYYarOINUMCS YMEET YBS3BIBATH TEOPHIO C
MpaKkTUKOW (pemiaer 3amaun, (HOPMyIHUPYeT BBIBOABI, YMEET MOSCHUTH
MOJTydYeHHBIE Pe3yJbTaThl), BIa/JeeT MOHATUHHBIM aImapaTroM, MOJHO U
ry0OKO OBIaZeNl MaTepHajoM IO 33aJaHHOW TeMe, 0OOCHOBHIBAET CBOM
CYXXJIeHHS U JaET MpaBUIbHBIE OTBETHI HA BOIIPOCH! MPETOAaBaATENsI

XOPOIIO

BricTaBmsiercss, ecnmu OOy4aromMiCS yMEET YBSI3bIBATh TEOPHIO C
MPAKTUKON (pemraer 3amauil U (GOPMYyITUPYET BBIBOJIBI, YMEET MOSCHUTH
MOJy4YeHHBIE PE3yNbTaThl), BIaJceT MOHATHHHBIM amlmapaTroM, MOJHO H
rIyOOKO OBIAfeN MaTephajioM MO 33JaHHOM TeMme, HO cojaep)KaHue
OTBETOB HMEIOT HEKOTOphIEé HETOYHOCTH W TPeOyIT YTOYHEHHS U
KOMMEHTApHsI CO CTOPOHBI MPEToiaBaTes

YA0BJIE€TBOPUTECIBbHO

BeicTaBnsiercs, ecnu 0OydarOIUiCS 3HACT W TOHMMAET MaTepuas Io
3aJaHHOM TEME€, HO M3JI0KEHHE HEIOIHOE, HEMOCIeq0BaTeNbHOE,
JIOITyCKAIOTCSl HETOYHOCTH B ONPE/ICIICHUN TOHSITHH, CTYJICHT HE MOXET
O6OCHOBaTI) CBOHM OTBCTHI HA yTO‘-IHSIIOHH/Ie BOHpOCI)I HpeHOILaBaTCHSI

HECYAOBJICTBOPUTECJIBHO

BrictaBnsiercs, ecnu 00y4aroIuiics JONYCKAeT OMMOKH B ONpEIeICHUH
MTOHATHHN, NCKAXKAIOIINE UX CMBICT, OECIIOPSI0YHO 1 HEYBEPEHHO U3JIaraeT
MaTtepuan. Jlemaer OmMOKM B OTBETaxX Ha YTOYHSIOIIHWE BOIPOCHI
IIPEno1aBaTess




4.3. TUITIOBBIE 3ATAHUA J1JIA KOHTPOJIBHBIX PABOT

KOHTpOJ’ILHLIC pa6OTI>I coacpKaT HECKOJIBKO IMPAKTHYCCKHUX 3aJlaHui 110 HHAUBUAYAJIbHBIM BapyuaHTaM, B IIOJTHOM odbeMe OXBaThIBAIOIINX H3y‘~ICHHLIfI
Marepuaia 1o yKa3aHHOI>i TeMe. BrinonHeHue KOHTPOJIbHBIX pa60T IMMO3BOJISICT OIIPCACIIUTL PE3YJIbTAT OCBOCHUA KOMICTCHIMN MO JUCIUIUIMHE B paMKax

paccMaTpuBaeMoOi TEMBI, OIIEHHBAEMBbIH C TOMOIIIBI0 COOTBETCTBYIONTNX WHANKATOPOB JTOCTIKEHUS KOMITETEHITAH.

Tema Kon u NHaukaTopsbl J0CTHKEHUSA Tunopoii BApMAHT KOHTPOJIbHOH PadoThI
(opmynanposka KOMIIETeHIIMH
KOMIIETeHIIMH
Tewma 1.1 [IK- 5 Cnocoben | UIIK-5.1 3narb: Meroasl u | 3aganue 1.1
Iporecc OCYILECTBIATH cpencTaa npoektupoBanus | Kakue yTBep:kieHHs KOPPEKTHO OTPAKAIOT CYHIHOCT NPOLIECCA aHATIN3A JAHHBIX?
aHanm3a NPOEKTUPOBAHHE | KOMIIBIOTEPHOTO  TPOTPAMMHOTO
JIAHHBIX. CTPYKTYp obecreueHns BapuaHTel oTBeTa (BBIOEPUTE BCE BEPHBIE):
JAHHBIX 623 1. AHanmu3 JaHHBIX HAIIPABJICH HA U3BJICUYECHUE 3HAHUNA U 3aKOHOMEPHOCTEN U3 JaHHBIX
AHHBIX HUIIK-5.2 ¥Ymers: IlpuMeHATs | 2. AHaau3 JaHHBIX 3aKJIFOYAETCS TOJIBKO B XPAHCHUH JaHHBIX B 0a3ax JaHHBIX
METOJBI u cpenctBa | 3. AHaIU3 JaHHBIX BKJIIOYAET 3TAIbl cOOpa, OUMCTKH, 0OPaOOTKH U HHTEPIIPETALH

ITK-6 Criocoben

IPOEKTHPOBAHUSI KOMIIBIOTEPHOTO

JTAHHBIX

TPUMEHSATH NPOrPaMMHOTO obecrieuenns, | 4. AHAIN3 JaHHBIX He Penonaraet GOPMyITHPOBKH LE/TH HCCIICTOBAHHS

METOJBL H CTPYKTYp JaHHBIX, 633 JAHHBIX, | O+ AHATH3 IAHHBIX HCTION3YCTCS JUIs OZICPIKKH NPUHATHS YIPABICHUCCKUX H
cpencTBa IPOrpaMMHBIX HHTEP(EicoB TIPUKJTA/THBIX PCIICHIH

TIPOCKTHPOBAHH HUITIK-6.1 3uare: Meroger wu | OtBet: 1, 3,5

A CpelCTBA TMPOCKTHPOBaHUA  0a3

KOMIBIOTCPHOT | i3 pppix [osicHenue:

Y 1 — BepHO, OCHOBHOI LENIbIO aHAJIN3A JIAHHBIX SBIISETCS MOJTyYeHUE 3HAHUI U BHIBOJIOB.
nporpammuoro | MIK-6.2  Ymerb:  Ilpumensate | 3 BEPHO, aHAJIM3 JAHHBIX IIPEICTABIAET COOOH MHOIO3TAIIHBIA IIPOLECC.
obecrieyeHus METOABL 1 CPEACTBA | 5 __ pepho, pe3ynbTaThl aHAIN3a HCTIONB3YIOTCS Ul IIPHHATHS PELICHUIA.

MIPOEKTUPOBAHUS KOMITBIOTEPHOTO
POrpaMMHOT0 obecrieueHus,
CTPYKTYp [HaHHBIX, 0a3 JaHHBIX,
MPOrpaMMHBIX HHTEP(PEicoB

3aganmue 1.2
Kakue yTBepk)eHUS KOPPEKTHO XapaKTEPU3YIOT YPOBHU HH(POPMAIINH U CTAHJAPTHI
aHaJIN3a JAaHHBIX?

BapuanTsl oTBeTa (BbIOEpHUTE BCE BEPHBIE):

1. laHHBIE MpeacTaBiIsIoT co00H HeoOpaboTaHHbIe (HaKThl U HAOIIOJEHUS

2. Nadopmarust hopmupyercst B pe3ysibTaTe HHTEPIIPETAIMN JaHHBIX B KOHTEKCTE
3. 3HaHMs HaXOJATCA HA HUXKHEM YPOBHE HH()OPMAaIlMOHHOW UPaMUIbI




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

4. CtaHmapThl aHAIKM3a JaHHBIX 00ECTIEYMBAIOT BOCIIPOU3BOANMOCTD M €AMHBIN TTOIXO0/
K aHaJIn3y
5. CRISP-DM siBnseTcst IpUMEPOM CTaHIapTa Ipoliecca aHaan3a JaHHBIX

OtBeT: 1,2,4,5

[TosicueHue:

1 — BepHO, TaHHBIC HE HECYT CMBICIIA 03 00PadOTKH.

2 — BepHO, HHPOPMAIIU — 3TO OCMBICIICHHEIEC JaHHBIE.

4 — BepHO, CTaHAAPTHI PETIIAMEHTUPYIOT MPOIIECC aHATN3A.

5 — BepHo, CRISP-DM — o0mienpuHATHIN CTaHIApT )KU3HEHHOTO LIUKJIa aHaIM3a
JTAaHHBIX.

3aganmue 1.3
Pacnonoxxute 3Tansl aHAIM3a JAHHBIX B JIOTHYECKH KOPPEKTHOM MOCIIEeI0BATEIHFHOCTH.

Oransl:

1. MogenupoBanue

2. [lonumanue 3amaqu (1enei aHaim3a)

3. IloaroroBka JaHHBIX

4. [lonnMaHye ¥ IEPBUYHBIN aHAIN3 TaHHBIX
5. OneHka pe3ynbTaToB

6. BHenpeHue pe3ynpTaToB

Ortsert: 243156

Ilosicuenue:

CHayvasia popMyJIHUPYETCs Le/Ib aHAJIN3a, 3aTEM M3Y4ar0TCs JaHHbIE, ITOCIIE Yero OHU
MMOATOTaBIMBAIOTCA. Jlajiee CTPOSTCS MOAEIH, OIICHUBACTCS KX Ka4ECTBO M TOJIHKO
MOCJIE 3TOTO PE3yAbTAThl BHEIPSIOTCS.

Saganmue 1.4
Pacrnionoxxute ypoBHU HHPOPMAIIMOHHON MHPaMUIBI OT 0a30BOTO K Haubosee




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

BBICOKOMY.

YPpOBHU MUPAMUJIBI:
1. 3nanus

2. JlanHbie

3. MyapocTh

4. Nadopmanms

OrtBer: 2413

Ilosicuenue:
JlaHHBIE SBIISIOTCSI OCHOBOM, U3 HUX (opMupyeTcss HHQOpMaIHs, 3aTeM — 3HaAHUS, a
BBICIIAN YPOBEHb — MYJPOCTh KaK CIIOCOOHOCTh IPUHUMATh 000CHOBAaHHBIC PELICHHSL.

3ananmue 1.5
YcTaHOBUTE COOTBETCTBUE MEXKAY YPOBHEM UH(POPMAIIMOHHON MTHUPAMUIBI U €r0
OIUCAHUEM.

Crucok 1:

1. Jlanusie

2. Nadopmarnust
3. 3Hanus

4. Mynpoctb

Crncoxk 2:

A. OcMBbICIIEHHBIE BBIBOJBI M PEKOMEHIAINH JUTS IPUHATHS PEIICHUI
B. HeobpaOoranusle hakThl 1 3HAYECHUS

C. BbIsiBIIeHHBIE 3aKOHOMEPHOCTH B 00001IIeHIS

D. JlanHble, MHTEPIIPETUPOBAHHBIE B ONPEACIEHHOM KOHTEKCTE

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




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

3apanmue 1.6
YCcTaHOBUTE COOTBETCTBUE MEKIY CTAHIAPTOM U €r0 XapaKTEPUCTHKOM,

Cnucok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crucok 2:

A. CrannmapT, OpUEeHTHPOBAHHBINA HA 3TAIBI BEIOOPKH, MOJISTHPOBAHHS U OLIEHKU
B. Iporecc u3BineueHus 3HaHUH U3 0a3 JaHHBIX

C. YHuBepcaiapHasi MOJIEIh )KU3HEHHOTO IIMKJIA aHATN3a JaHHBIX

OtseT: 1C, 2B, 3A

3aganme 1.7
KakoBa ocHOBHAas LIe)Ib aHAIM3a TaHHBIX?

Bapuants! oTBeTa:

1. Xpanenue 6onbnInx 00bEMOB HHPOPMAITHH

2. V3Bneyenne 3HaHUH U MOJEPHKKA PUHATHS pEIIeHUH
3. Co3nanue nHGOPMAITUOHHBIX CHCTEM

4. 3aMeHa SKCIEPTHBIX OLIEHOK 0€3 IPOBEPKU

Ortser: 2

Ioscuenue:
AHanu3 TaHHBIX HAIIPaBIIEH HA MOJlydYeHNe 3HAaHUK U 00OCHOBAaHHE PEIICHH, a HEe Ha
XpaHeHHUe Wi pa3paboTKy CUCTEM.

3ananue 1.8
Kakoii ctanmapt Hanbosiee mMUPOKO MCTIONB3YETCs ISl ONUCAHUS KU3HEHHOTO ITHKIIA
aHaJIM3a JaHHBIX?




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

Bapuants! oTBeTa:
1. UML

2. SQL

3. CRISP-DM

4. HTTP

OrtBer: 3

Ilosicaenue:
CRISP-DM — o01menpuHAThINA CTaHIAPT, OMUCHIBAIONIUI 3Talbl aHAIN3a JaHHBIX OT
[TOCTAHOBKH 3aJ[a4H JI0 BHEIPCHHUSI.

3apanmue 1.9
Kak Ha3piBaeTcst ypoBeHb HH(G)OPMAIIMOHHONW TUPAMHU/IBI, HA KOTOPOM JIaHHEIE
MIPHOOPETAIOT CMBICI B KOHTEKCTE?

Ortser: Unudopmarnus

[losicuenue:
HNudopmanus popmupyercst B pe3yiibTaTe HHTEPIPETAIUH JaHHBIX U J00aBICHUS
KOHTEKCTA.

3aganue 1.10

Kak naspiBaeTcst cTaHAapT Mpoliecca aHajau3a JaHHBIX, BKIIIOYAIOINH 3Tabl TOHUMaHHS
3aJ1a4uM, TOHUMaHUS TaHHBIX, TOJATOTOBKH JaHHBIX, MOJECIHUPOBAaHMsI, OLIEHKH U
BHEJpEHUs?

Ortser: CRISP-DM
Iloscuenue:

CRISP-DM ornuceiBaeT NOIHBIN )KU3HEHHBIN IIUKJI aHAIM3a JAHHBIX U HIHPOKO
MIPUMEHSETCS B aKaIeMUUECKOU U MPUKIATHON NpaKTUKE.




Tema Kon n NHaMKaTOPBI J0CTHKEHUS TunoBoii BApHAHT KOHTPOJILHOH paGoThI
¢opmyauposka KOMIIeTEeHIIUN
KOMIIeTeHIIMH
Tema 2.1 [IK- 5 Cnocoben | UIIK-5.1 3mars: Mertoasl u | 3aganume 2.1
ITpeno6pab | ocymecTBiIATh CpelcTBa npoexTupoBanus | Kakue yTBepikIeHus KOPPEKTHO ONMUCBIBAIOT CTPYKTYpPhI JaHHbIX Series u DataFrame
OTKa U IIPOCKTHPOBAHHE | KOMIBIOTEPHOro  mporpammuoro | Onbmmorexn Pandas?
MOJTOTOBKA | CTPYKTYp obecrieyeHust
JAHHBIX. JAHHBIX 623 BaquHTLI oTBeTa (BbIOEpHTE BCE BEPHBIC):
OGpaGoTka | nammbIx HIIK-5.2 VYmern: Ilpumensars | 1. Series mpeacraBisier coboi OZHOMEPHYIO CTPYKTYPY A2HHBIX C HEJIEKCAMH
TAHHBIX © METO/IbI u cpencTra | 2. DatgFrame SIBIISICTCS. ABYMEPHOM TaOJUYHON CTPYKTYPOH TaHHBIX
OMOLIIBO [1K-6 CriocoOeH | IMPOEKTHPOBaHHs KOMIBIOTEPHOIO | 3. Series MOKET COJEPKaTh JAHHBIE PA3HbIX THIIOB B O/IHOM 00BeKTE
HaKeTa TPUMEHATD TIPOrpaMMHOT0 obecneuenust, | 4- Dat_aFrame COCTOMT U3 Habopa 00BEKTOB TUIA Series
Pandas METOTEI CTPYKTYp HaHHBIX, 0a3 NAHHBIX, 5. Series He moanepxKUBaeT paboTy C HHIAEKCAMHU
cpencTBa NpOrpaMMHBIX HHTEpdeHcoB Otser: 1.2, 4
[pOCKTUPOBaHN | UIIK-6.1 3uatrb: Mertogsl u
i cpenctBa  mpoekTupoBanusi  6a3 | IloscHenue:
KOMIIBIOTEPHOT | JAaHHBIX 1 — BepHo, Series — 0JJHOMEPHBIf MacCHB © MHIeKCaMHL.
o WIK-62 Vwers: Tpuensrs 2 — BepHO, DataFr;ime MIpeICTaBIsIeT CO00 TabIuUILy (CTPOKH U (.DTOJ'I6]_II>I).
: : 4 — BepHo, KaxabIi cTonben DataFrame siBnsercst o0bexToM Series.
mporpaMMHOIO METOIbI " cpeacTBa
obecrieyeHus MPOEKTHPOBAHUSI KOMIIBIOTEPHOTO

MIPOrpaMMHOT0 obecrieveHus,
CTPYKTYp [JaHHBIX, 0a3 JaHHBIX,
MPOrpaMMHBIX HHTEP(]EcoB

3ananmue 2.2
Kakwue meronsl Pandas ncrnonb3yroTes AJ1s PeIBapUTEILHOTO aHAIN3a CTPYKTYPhI
JIAHHBIX U BU3yaIu3anuu?

BapuanTs! oTBeTa (BEIOEpHUTE BCE BEPHEIE):
1. head()

2. info()

3. describe()

4. plot()
5. merge()

OrBer: 1,2,3,4

Ilosicuenue:
1 — BBIBOJ] MEPBBIX CTPOK HAOOpa JAHHBIX.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

2 — otoOpakaeT HHPOPMAIUIO O TUIAX AAHHBIX U MPOIYCKaX.
3 — paccumThIBaeT ONMMcaTeNbHBIE CTATUCTHKH.
4 — ucnonp3yercs Ul BU3yaau3aluy JaHHbIX.

3aganue 2.3
Pacmonmosxute atansl paboThl ¢ JanHbIME B Pandas B mormueckn KOppeKTHOH
MIOCJIEI0BATEIIEHOCTH.

OTarmsl:

1. BuzyasbHblil aHANU3 JAHHBIX

2. 3arpy3ka pannbeix B DataFrame

3. Ananus crpykrypsl qaHsbeix (info(), head())
4. Ounctka u mpeodpazoBaHHUe JAHHBIX

Ortsert: 2341

IloscHeHue:
CHauasa TaHHBIE 3arPy>Kar0TCsl, 3aTEM U3Y9aETCS UX CTPYKTYpa, OCIIe YeT0
BEITIOJTHSACTCS OYMCTKA, U TOJILKO 3aT€M IMPOBOIUTCS BU3YaJbHBIN aHAN3.

Sapanmue 2.4
Ynopsaao4uuTe ACHCTBUS IIPU IEPBUYHOM aHAJIM3€ HOBOI'O Habopa fAaHHbIX B Pandas.

JlencTBus:

1. ITocTpoenue rpadukos

2. IIpocMOTp NEPBBIX CTPOK TaHHBIX

3. Ilomydenne nHPOPMALIMH O THUIIAX JAHHBIX U MPOITyCKax
4. Pacu€r onmcarenbHBIX CTATHCTUK

OrtBet: 2341

Ilosicuenue:
CHayasa u3y4aeTcsi COICpP’)KUMOe TabIUIBI, 3aTeM € CTPYKTYpa, JIajiee YUCIOBbIC




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

XapPaKTCPUCTUKU, U TOJIBKO MMOCJIC 3TOI'0 — BU3YyaJIU3allusl.

3ananue 2.5
YcTaHOBHTE COOTBETCTBHE MEXY MeTosoM Pandas 1 ero Ha3HaYeHUEM.

Coucok 1.
1. head()

2. info()

3. describe()
4. plot()

Crucoxk 2:

A. Busyanuzanuus TaHHBIX

B. BeiBox o0mieit napopmarim o ctpykrype DataFrame
C. OroOpaxeHune mepBbIX CTPOK TaOIHIIBI

D. Pacuér onucarenbHbIX CTATUCTUK

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

3ananue 2.6
YcTaHOBHTE COOTBETCTBHE MEK/Y CTPYKTYPOH NaHHBIX Pandas u e€ XxapakTepucTHKON.

Coucox 1:
1. Series
2. DataFrame

Crucok 2:
A. JIBymepHas Ta0iau4uHas CTPYKTypa AaHHBIX

B. OnHOMEpHBI MAaCCHB C MHACKCAMU

Orsert: 1B, 2A




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

I/IH}]I/IKaTopr JAOCTHKCHHUHA
KOMIICTCHIIUHU

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

3ananue 2.7
Kakoit meton Pandas mo3BomnsieT noay4nTsh HHGOPMALIMIO O THIIAX AaHHBIX CTOJIOIOB U
KOJIMYECTBE MPOITYCKOB?

BapI/IaHTLI OTBETA.
1. head()

2. describe()

3. info()

4. plot()

OrtBer: 3

IloscHenue:
Merton info() BRIBOAWUT THITHI TAHHBIX, KOJHMYECTBO HEHYJIEBBIX 3HAYCHUH U 00BEM
aMSTH.

3ananue 2.8
Kakoit meTon Pandas ucrionbp3yeTcs JJist OCTpOEHUsI TpaiKOB Ha OCHOBE JaHHBIX
DataFrame?

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

3. plot()
4. show()

OrtBeT: 3
Ilosicuenue:
Mertog plot() mpeagocTaBisieT BCTpOSHHBIE CPEICTBA BU3yaTU3aIllii Ha OCHOBE

Matplotlib.

3aganmue 2.9




Tema Kon n

¢opmyauposka KOMIIeTEeHIIUN
KOMIIEeTeHIIM U

NHaMKaTOPBI J0CTHKEHUS TunoBoii BApHAHT KOHTPOJILHOH paGoThI

Kak Ha3piBaeTcst IByMepHas TabinnyHas CTPYKTypa AaHHbIX OuOnuoTeku Pandas?
Ortset: DataFrame

ITosicHeHue:
DataFrame mpennazHaveH s XpaHeHHUS U 00pa0OTKH TaOJIUYHBIX JaHHBIX C
HWHAEKCAMH U CTOJIOLIaMHU.

Saganmue 2.10
Kakoit Mmetos Pandas ucriosnb3yeTcs 711 BBIYUCICHUS] OCHOBHBIX ONUCATETBHBIX
CTATUCTUK YUCIIOBBIX CTOJIOLIOB?

Otser: describe()
ITosicHenue:

Merton describe() paccuuTbiBaeT cpenHee, MeIMaHy, CTAaHAAPTHOE OTKJIOHEHHE U JPYyTHUe
CTaTUCTUYECKUE MTOKA3aTEeIH.

Kpumepuu oyenusanus KOHmMpoOabHOU padomol:

OneHnka

Kpurtepun oueHnBanus

OTJIUYIHO

BrictaBnisiercs, ecin 00y4daronuiicst yMeeT YBSI3bIBaTh TEOPHUIO C MPAKTUKOM (pemaet 3a1auu, GopMyIHUpyeT BEIBOABI, YMEET MOSICHUTD
MOJly4YeHHbIE PEe3yJIbTaThbl), BiIaJEeT MOHATHMHBIM ammapaTroM, IOJHO M INIyOOKO OBJaAed MaTepuajoM IO 3a/JaHHOW TeMme,
00OCHOBBIBAET CBOM CYKACHUS U 1aET

[IpaBHJIBHBIE OTBETHI HAa BONPOCHI PENOAaBaTes

X0poI1o

BrictaBnsiercs, ecim oOydaromuics yMeeT YBSI3bIBaTh TEOPUIO C MPAKTUKOW (pemraer 3ajadvl u (OpMYyITHPYeT BHIBOJBI, yMEeT
MIOSICHUTD TIOJTyYEHHBIE Pe3yJIbTaThl), BIIaIeeT MOHATHIHBIM alnapaToM, MOJHO U TITyOOKO OBIIAAEN MaTepHalioOM 10 3aJaHHON TeMe,
HO COJepKaHHE OTBETOB UMEIOT HEKOTOPBIE HETOYHOCTH M TPEOYIOT YTOUHEHHS M KOMMEHTAapHs CO CTOPOHBI IPENOoAaBaTesl.

YA0BJIE€TBOPUTEIBHO

BBICTaBJ'IHeTCH, €CJIn o6yqa}0mm710$[ 3HACT U IOHUMACT MaTCpUuall 1o 3aZ[aHHOﬁ TEME, HO U3JIOKCHUEC HCIIOJIHOC, HCITOCJICA0BATCIIBHOC,
OOIYCKAarTCAd HETOYHOCTU B OIIPECACICHUN HOH?ITPIﬁ, CTYACHT HC MOXCT 000CHOBAaThL CBOM OTBETHI Ha YTOYHAOIINE BOIIPOCHI
npenogaBaTeiisd

Hey/I0BJIETBOPUTEJIBLHO

BricTaBnsiercs, eciau oOydaromiuiicst JOIMycKaeT OIMMUOKH B ONPEACICHHH TOHATHH, MCKAXAIONIMEe WX CMBICH, OeCHopsaoYyHO U
HEyBEpEeHHO u3jaraeT Marepuai. JlemaeT ommOKy B OTBETaX Ha YTOYHSIOIIME BOIPOCHI MPENoJaBaTes




4.4. TAMIOBBIE 3ATAHMSI 1)1 CAMOCTOSITEJIBHOM PABOThI

CamocTtosTenpHas paboTa BKIIOYAET B ce0sl MpOopabdOTKy TEOPETUIECKOr0 MaTepraia, H3y4eHHe PEKOMEHIYyeMOU JINTepaTyphl, BEIIIOTHEHHE MPAKTHKO-
OPUCHTHPOBAHHBIX 3aJaHuil (3amOJHEHHME TAOJUIl, MPOBEACHUE CPABHUTEIIBHOTO aHAIN3a, COCTABJIICHUE CXEM W JIp.), PEIICHUE MPAKTUYCCKHX 333y, CO3JaHHe

Mpe3eHTanni, HarMcaHue pedepaToB, MOJ00PKAa HOPMATHBHOTO ¥ MHOTO MaTepHalia ¥ BBHITTOJHEHNE JPYTHX 3a1aHui.

Tema Koa u Nuaukaropsl TunoBoe 3aganue 1JIs CAMOCTOATEILHOI padoThI
dpopmyauposka JMOCTHKEHHSA
KOMIIeTEeHIIH A KOMIETEeHIIN A
Tema 1.1 [IK- 5 Cnocoben HIIK-5.1 CamocrosiTensHO u3yunte TeMy «CTaHaapTel B 00IacTH aHalN3a JAHHBIX» U MTOJITOTOBBTE KPATKHUM
[Tpouecc OCYILIECTBIIATh 3HaTh: JOKIIaJ 110 U3YYCHHOMY MaTepHaIy
aHanm3a MIPOEKTUPOBaHUE Mertonel u | UTo cienyer oTpasuth:
JIAHHBIX. CTPYKTYp NaHHBIX | Cpe/CTBa
6a3 NAHHEX MPOEKTHPOBAH B pedepare Ha TeMy MOXKHO pacCMOTPETh pa3IHUYHbIC ACTICKTHI, CBA3aHHBIC C CTAHAAPTU3AIHEH B 3TOU
st obnacru.
IIK-6 Criocoben KOMITBIOTEHOT TexHUYecKHe CTaHIAPTHI Tt cOOpa, XpaHeHMsl, 00pabOTKHU U aHaIKM3a OONBINNX MaHHBIX. OHU §
IPUMEHSTD o YCTaHABJIMBAIOT OOIIKE MPUHIIMITBI M ITPAaBIJIA IS pa3pab0TKU ¥ BHEAPEHUS TEXHUUSCKUX PEIICHUH B
METOIbI 1 TIPOrPaMMHOTO K,[aZinHHX cthepax. 3 6 y
JIyHapOJHbIC ¥ OTPACJICBBIC CTAHAAPTHI KAYeCTBA JaHHBIX. DTO CUCTEMbI TPEOOBAHMI U
CpeacTea obecrieyeHHs METOIOJIOT Ui, CO3aHHbIE IPU3HAHHLIMHU OPTraHU3ALMAMH Ul 0OECTIEYEH s €MHOIO MOAX0/1a K OLIEHKE
HPOCKTUPOBaHUA UMK-5.2 U YIIy4IICHUIO TAaHHBIX.
KOMIIBIOTEPHOTO |y, CrannmapTsl B 00sacTu HHGOPMAIMOHHOW Oe3omacHocTH. HanpumMep, MexXayHapoaHbIe U HaLHOHAITbHEIE
IPOrpaMMHOTO Mpuserss HOPMBbI, PETJIAMEHTUPYIOIINE 3alUTy HH()OPMAIINH, YIIPABJICHUE PUCKAMH, OLICHKY YA3BUMOCTEH U
obecImeqeHus METOIbI 00ecnieueH s KOHOUACHIUATBHOCTH, IEJIOCTHOCTH U JOCTYITHOCTH JIaHHBIX
METO/IBI u
cpezcTBa
MPOCKTHPOBaH
usi
KOMITBIOTEPHOT
0
MIPOrPaMMHOIO
obecrieueHus,
CTPYKTYP
IaHHBIX, 0a3
JIAHHBIX,




Tema

Koa n
¢opmyauposka
KOMIMeEeTEeHIH U

HNuaukaropsl
JOCTHKEHHU S
KOMIIeTeHIINH

Tunosoe 3a1anue 11 CAMOCTOATEIbHOI padoThI

MPOTrPaMMHBIX
nHTepdeiicoB

MIIK-6.1

3Hars: Meton
bl M CpEICTBA
MPOEKTUPOBaH
ns 0a3 JaHHBIX

HIIK-6.2
YmMmern:
IIpumeHsTh
METOMBI u
cpescTBa
MIPOEKTUPOBAH
ust
KOMITBIOTEPHOT
o
MPOrPaMMHOTO
obecreyeHus,
CTPYKTYP
JIaHHBIX,  0a3
JTAaHHBIX,
MPOrPaMMHBIX
nHTep(delcos

Tema 2.1
[Ipenodpado
TKa
MOJITOTOBKA
JIAHHBIX.
O06paboTka
JIAHHBIX C

IIK- 5 Crocoben
OCYIIECTBIIATh
MPOCKTUPOBAHUE
CTPYKTYP JaHHBIX
0a3 JaHHBIX

UIIK-5.1
3HaTh:
MeTtoabl u
cpeacTBa
MIPOEKTUPOBAH
us
KOMITbIOTEPHOT

CamocTrosiTensHO u3yunte TeMy «OCHOBHBIE CTaTHCTUUECKUE MeTOIbI Onbroreku Pandas.» n

IOATOTOBBTEC KpaTKI/Iﬁ JAOKJIaJ 1O U3YyYCHHOMY MaTCpraly

Yro cnenyeT OTpa3uTh:




Tema Kon u HNuaukaTopsl Tumnosoe 3aganue 11 CAMOCTOATEIbHON PadOTHI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIUH KOMIeTeHIIHH
HIOMOIIBIO [1K-6 CriocobeH 0 MO>KHO paccMOTpPETh METOBI PacuéTa OMUCATEIBHBIX CTATHCTHK, TPUMEPHI KOJIa M METOIBI
makeTa IPUMEHSITH IPOrpPaMMHOIO | BU3YalU3alMy PE3yIbTaTOB CTATUCTHYECKOrO aHAIN3a JaHHBIX. Takke MOKHO M3yUYUTh PECYPCHI,
KOTOPBIC TOMOTAIOT M3yYHTh 3TH TEMBI.
Pandas METOIBI U obecrieueHus OTOPBIC IIOMOTAIOT U3y TU TC
cpencTaa UIK-5.2 MeTos!
NPOCKTUPOBAHUA | YVmeTh: Merton describe() — renepupyet CBOJKY ONUCATEIbHBIX CTATHCTHUK JJIsl BCEX YHCIIOBBIX KOJIIOHOK B
KOMITBIOTEPHOTO | IIpuMeHSTH DataFrame. Bximodaet Koau4ecTBo, CpeiHee, CTaHAapTHOE OTKJIOHEHUE, MUHIMYM, MaKCHMYM H
MIPOTPaMMHOTO METOIBI W | 3Ha4EHUs KBapTHICH.
oGeceueHus cpescTBa Mertoabl mean() u median() — BBIYHCISIOT CpeAHEE 3HAYCHNE YUCIIOBOM KOJIOHKH U MeJIany (cpenHee
npoexTnposan | 3HAYCHHC H-a60pa JaHHBIX, OTCOPTUPOBAHHOTO B MOPSIIKE BO3PACTAHHMS).
st Mertoapt min() 1 max() — HaXOIAT MUHUMAaJIbHOE U MAaKCHMAJIbHOE 3HAYCHHUS B KOJIOHKE.
Mertona count() — MOACUNTHIBACT YHUKAIbHBIC 3HAYCHHUS B KATETOPUAIBHON KOJIOHKE.
KOMITBIOTEPHOT A 0 . A M p
o Oynknus quantile() — BBIYMCISCT KBAHTUIN (3HAYCHHS, COOTBETCTBYIOIIME P-OMY IIPOIICHTY ).
POTrPaMMHOTO .
5 [Ipumepst Koa A1l peau3aluy CTaTUCTHYECKIX METOJIOB ¢ MOMoIIbio Pandas, Hampumep:
OOCCICHCHI, | Byyycienne cpeHero 3HaueHus KOJIOHKH score — Score_mean = df['score’].mean().
CTPYKTYp Brrunciienre Mequanbl KOJIOHKH SCOre — score_median = dff'score’].median().
JaHHBIX,  0a3 | [Jopck MHHMMAIBHBIX K MAKCHMAIBHBIX 3HadeHH — Score_min = df['score’].min() u score_max =
JaHHBIX, dff'score’].max().
HpOrpaMMHBIX
nHTephericon Busyanusanus
WIK-6.1 Berpoennsie GyHKIUM IS co3anus rpa@ukoB — MeTos plot, KOTOpHIi sBiIseTcst 000JI0YKON BOKPYT
3uats: 6ubsimorexu matplotlib. [To3Bossier coznaBate BU3yanu3anuu Hanpsamyto u3 DataFrame nnu Series 6e3
MeTosbi 41 | HEOOXOIMMOCTH H3BJICKATh JAHHBIC H HACTPANBATH TPaQUKH C HYIIS.
cpecTa Tumnbl rpad kOB — TMHEHHBIH, CTONIOYATHIN, THCTOIpAMMAa, THarpaMMa paccesHus, Sk ¢ ycamu (box).
IpOEKTHPORAH Hacrpoiiku BHenHero Buzaa rpagpukoB — Pandas mo3BossieT HacTpauBaTh BHEIIHUN BUI TpadUKOB uepes

ns 0a3 JaHHBIX

HUIIK-6.2
YMerTh:

napameTpsl Metoza plot.

[Mpumepst rpadMKOB U TUarpaMm, MOCTPOCHHBIX ¢ TIOMOIIBIO OnbmnoTekn Pandas i Bu3yanuzamnmu
pe3yJIbTaTOB CTATUCTUYECKOTO aHAJIN3a JAHHBIX:
Pecypcsl




Tema Kon u HNuaukaTopsl Tumnosoe 3aganue 11 CAMOCTOATEIbHON PadOTHI
¢opmyauposka JOCTUKEHU S
KOMIMeEeTEeHIH U KOMIEeTeHIH U
IIpumensTH 1 n3ydeHust CTaTUCTHYECKUX METOJIOB C ITOMOIIBbI0 Pandas MOXHO MCTIONB30BAaTH:
METO/IbI u | HoxymenTanuto Pandas — oHa cogep:kut nHpOpManuio o MeTonax U GyHKIHUAX OMOIHOTEKH.
CpeJcTBa CrnienManu3upoBaHHbIE KHUTH M OHJIAHH-KYPCHl — OHU MOTYT MPEAOCTaBUTH 00JIbIle HHPOPMALIUHU O
MPOEKTUPOBAaH | KOHTEKCTE W MpuMeHeHun QpyHkuit Pandas.

us Crateu — Hamnpumep, «OnucarenbHas ctatuctuka Pandas: PykoBoaCTBO 1 HAYMHAIOIINX)» HA CaliTe
kommbtotepHor | LabEX, rae nmpuBeieHbI MOMIAr0OBbIE HHCTPYKIUH MO PACUETy CTaTUCTHK.

0
MPOTrPaMMHOTO
obecreueHusl,
CTPYKTYp
IaHHBIX, 0a3
JIQHHBIX,
IPOrPaMMHBIX
uHTephericon

Kpumepuu oyenusanus camocmoamenbHoil pabomul:

Onenka Kputepun ouennBanus
OTJIMYHO BBICTABIIETCS €CIM PadoTa HOCUT HayYHO-MCCIENOBAaTENbCKUI XapaKTep, NMPOaHaJIM3HPOBAaH U CIEJaH CPaBHUTEJILHBIA aHAU3
HECKOJIbKHUX JIMTEPATyPHBIX HCTOUHUKOB, IPUBEIECHBI IPHUMEPHI
X0pO1LIO BBICTABIIIETCS €CJIM MPOAHAIU3WPOBAH M CAENaH CPABHUTENBHBIN aHaIM3 HECKOJNBKHX JIMTEPAaTypHBIX HMCTOYHHMKOB, MPUBEICHBI
MIPUMEPHI
YIO0BJIETBOPHTEJIBLHO BBICTABJISIETCS €CIIM MPOBEJICH CPAaBHUTEIBHBIN aHAJIN3 HAYYHO-METOANYECKON JTUTEPATyphl, IPUBEAEHBI TPUMEPHI
HEY/I0BJIETBOPUTEJIBLHO BBICTABIIETCSI €CJIM paboTa NpoIUIa IPOBEPKY HA AHTHUILIATHAT M COOTBETCTBYET TpeOOBaHUAM 0(OPMIICHHS

4.5. UTHANBU Y AJIBHBIE 3AJIAHUSA JJISA KYPCOBBIX PABOT
KypcoBbie paGoThl He MpexycMOTPEHbI




Kpumepuu oyenusanus Kypcoeoil pabomoi:

OneHka

Kputepuu oneHnBaHus

OTJINYHO

Coneprkanre KypcoBoil pabOTHI TOTHOCTHIO COOTBETCTBYET 3aJaHHIO, COACPIKAIEMYCS B METOJIMYECKHX yKa3aHWIX, W IUIaHy.
[IpencraBieHsl pe3yabTaThl CTPYKTYPUPOBAHHOTO U JIOTHYECKH TIOCIIEIOBATEIILHOIO 0030pa JINTEPATYPHBIX U MHBIX UCTOYHHUKOB TIO
TeMe ucciienoBanus. CTpyKTypa KypcoBOi paOOThI JIOTHYECKU M METOIMYESCKH BhIIEpKaHa. BEpHO OIpe/ie/ieHbl UCXOHBIC TIaHHBIC
JUTSL pacdeToB. Bce aHaTMTHYECKHE pacdeThl BHITIOJHEHBI BEPHO, KOPPEKTHO MPUMEHEHBI METOIBI SKOHOMHUYECKOTO aHaIn3a, He
HapyIlIeHa MEeTOIMKa aHaJIM3a TpeMeTa HcciIeToBaHms. Bee BBIBOBI M ITPpeIoKEeHNS YOS IUTeTbHO apryMeHTHpOBaHkI. [Ipn 3amuTe
KYpCOBO# paboThl 00yUarOIIHIACs MPABIILHO U YBEPEHHO OTBEYAET HA BOIPOCHI MPETOIaBaTes, IEMOHCTPUPYET TIIyOOKOe 3HAHUE
TEOPETHUYECKOTO MaTepHasa, CocOOCH apryMEHTHPOBATh COOCTBEHHBIC YTBEP)KICHHSI U BBHIBOIBI

XOpo1Io

Coneprkanue KypcoBOW pabOTBHI MOJHOCTHIO COOTBETCTBYET 33/IaHHIO, COAEPIKAIIEMYCS B METOIMYECKHX yKa3aHUSX, U IUIaHy.
[IpencraBieHsl pe3yabTaThl CTPYKTYPHUPOBAHHOTO M JIOTHYECKH MTOCIIEI0BATEIILHOTO 0030pa JIMTEPATYPHBIX U MHBIX UCTOYHUKOB TIO
Teme ucciegoBanus. CTpyKTypa KypcoBOd paboThl IOTHYECKH M METOIMUECKH BbIIepKaHa. BepHo orpesienieHbl HCXOIHbIE TaHHbBIC
JUTSE pacdyeToB. B pacueTrax MOMyCKalOTCs HE3HAYUTENbHBbIC (HE HMCKAXKAIOIIME OOIIer0 WTOTra OIEHKH) IMOTPEITHOCTH/OINOKH.
BONBIIMHCTBO BBIBOJOB M TIPEUIOKECHUH apryMEHTHPOBAHO, KOPPEKTHO MPHMEHEHBI METOIbl AKOHOMHYECKOTO aHajiHu3a, He
HapyllleHa METOJMKa aHanu3a npeaMera uccienoBaHus. OdopmiieHne KypcoBoi paOOThl M MOTYyYCHHBIE PE3YJIbTAThl B LIEJIOM
OTBEYAIOT TPEOOBAHMSAM, H3JIOKEHHBIM B METOAMYECKHX YKa3aHUAX. VIMEIOTCS oOfHa-IBE HECYNIECTBEHHBIC OIIMOKH B
UCTIONIb30BAaHWU TEPMHHOB, B IOCTPOCHHBIX IHarpaMMmax W cxemax, B odopmieHnu Tabmum. HammuecTByeT He3HaYHMTEIbHOE
KOJIMYECTBO TPAMMATHYECKUX HW/WIIM CTHIMCTHYECKUX omuOoK. [Ipu 3ammre KypcoBod paboThl OOYyYaloLIWiics NMPaBHILHO U
YBEPEHHO OTBEYaeT Ha OOJBIIMHCTBO BOIPOCOB MPENOaBaTeNs, AEMOHCTPUPYET XOPOIlee 3HaHUE TEOPETHUECKOro MaTepuaa, Ho
HE BCerjga CIoCOOCH apryMEHTHPOBAaTh COOCTBEHHBIE YTBEPXKICHHS W BBIBOABL. [IpM HaBOIAIIMX BOINpOCaxX IPENoaaBaTes
WCTIPaBJISET ONIMOKH B OTBETE

YI0BJIETBOPUTEIHHO

Conepxanre KypcoBOil pa0OThI MOJTHOCTBIO COOTBETCTBYET 3aJaHMIO, COJCPIKAIIEMYCsi B METOJMYECKUX YKAa3aHMSX, U TUIAHY.
Pesynbprartel 0030pa JMTEpaTYpHBIX M WHBIX HMCTOYHHKOB IPEACTABICHBI HEJOCTATOYHO IMOJHO, HEAOCTATOYHO JIOTMYHO W
rocse0BaTesbHO. BepHo onpeaeneHbl HCXOIHbIE JaHHBIE AJIsl pAcUeTOB, HO UMEIOTCS IpyOble OIMOKHU B pacyeTax. ApryMeHTauus
BBIBOJIOB U MPEJUIOKEHHH cllabasi MM OTCYTCTBYET. DKOHOMUYECKHE BBIBOJIbI HOCST KOHCTATHPYIOIHIA (ONMCATENbHBIIN) XapakTep.
WmeroTest 0/1HO-/IBa CYIIECTBEHHBIX OTKJIOHEHHH OT TpeOoBaHMi B odopmiieHuHM KypcoBod paboThl. [lomyueHHbIe pe3ynbTaThl B
LIEJIOM OTBEYAIOT TPEOOBaHMSM, H3JI0KEHHBIM B METOJMYECKMX YyKa3aHMsX. VIMEIOTCS OJHa-JBE€ CYILIECTBEHHBIX OLIMOKH B
WCTIOJIb30BaHUH TEPMHUHOB, B TIOCTPOCHHBIX AMarpaMMax u cxemax. MHOTO rpaMMaTHYeCKUX W/HITH CTHIIMCTHYECKUX OIuOoK. [Tpu
3aINUTe KypPCcOBON pabOTHI OOYUJAOIIHMIACS MOMYCKAaeT TpyOble OMMUOKN TPH OTBETaX Ha BOMPOCHI MPETIOAaBaTENs, TEMOHCTPUPYET
ciaboe 3HaHWE TEOPETHYECKOr0 Marepuala, B OOJBIIMHCTBE CIy4aeB HE CIIOCOOCH YBEPEHHO apryMEHTHPOBAaTh COOCTBEHHBIE
YTBEPKIECHUS U BBIBOJBI

HCYAOBJIECTBOPUTECJIBHO

Conepxanre KypcoBOil pabOThI HE COOTBETCTBYET 3aJJaHHIO, COJIEpIKAIIEMYyCs B METOJIMYECKUX YKa3aHHSX, W Iany. HeepHO
ONpEJEeeHbl UCXOJHbIE JaHHbIE JUISI PAacuyeTOB, HEBEPHO W HE KOPPEKTHO IPUMEHEHbI METObl HPKOHOMMYECKOI'O aHaju3a.
DKOHOMHUYECKHE BBIBOJIBI COJIEPKAT HEBEPHYIO SKOHOMHUYECKYIO OLEHKY. MMeroTcst Gosiee AByX CyLIECTBEHHBIX OTKIOHEHHH OT
TpeboBanuii B odopmiieHHMH KypcoBOW paboThL. Bolbllloe KOMMYECTBO CYIIECTBEHHBIX OMIMOOK TIO CYTH padOThl, MHOTO
IrpaMMaTHYECKUX M CTHJINCTHYECKHMX omuOoK W ap. IlosyueHHble pe3ynbTaThl HE OTBEUYAIOT TPEOOBAHMSAM, H3JIOKEHHBIM B




METOAMYECKHUX yKazaHWsX. [Ipu 3amure KypcoBoil paboThl 00ydarolmuiics JeMOHCTPUPYET ci1a0oe MOHUMAaHHE MPOTrPaMMHOTO
Marepuaa, CTyJeHT He MOXKET 3alUTUTh CBOH PEIICHHUS, JJOMyCKaeT rpyoble (haKTHIeCKUe OMIMOKH IPH OTBETAaX Ha MOCTABJICHHbIC
BOIIPOCHI MJTH BOBCE HE OTBevaeT Ha HuX. Kypcoas pabora He npezcTaBiena npernoaaBarento. O0yJaiomuiics He SBUIICS Ha 3alIUTY
KypcoBO# paboTHI

5. MATEPUAJIBI JIJIS ONEHKU PE3YJIbTATOB IPOMEXYTOYHOM ATTECTAIIAA

[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 aHanM3 TaHHBIX pacCMaTPUBAETCA KaK HHCTPYMEHT MOJIEPKKU MPUHATHS PEIIeHUH, a He KaK CaMOCTOATENbHAs 1eNb?
. Packpoiite cMbIcT nHGOPMAITMOHHONW MTUPAMUIBI M 0XapaKTEPU3YHTE KOKIBIH €€ ypOBEHbD.

. [loyemy mepexoa OT JaHHBIX K 3HAHUSIM HEBO3MOKEH 0€3 KOHTEKCTa M HHTEPIIPETALIIN?

. KakoBa ponb cTaHmapToB B mpoliecce aHajlu3a JaHHBIX U UX 3HaUYEHHUE [l TPaKTHKH.

. Onummre ocHoBHBIE 3Tabl cTanaapra CRISP-DM u nx Ha3HaueHue.

. CpaBHHTE CTPYKTYpHI JaHHBIX Series u DataFrame.

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

© 00 ~NOoO Ol b WN -

. Kakue 3aaun pemarorcst Ha atanie 00pabOTKH M MTOArOTOBKH JaHHBEIX B Pandas?

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

11. Kak npeaBapuTeIbHBIN aHATN3 CTPYKTYPHI JAHHBIX TIOMOTAeT BHIOPATH JaJbHEHIITYIO CTPATEeruio 00padOTKH JaHHbIX ?

12. Onumure pons metooB info(), head() u describe() npu nepuunomM ananuze 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 yCKOpSIFOT BU3yaTH3aInIO JJaHHBIX, TaK KaK HE TPEOYIOT OT/AEIBHON HACTPOMKH U HAMIPSIMYIO paboTaroT ¢
obwvexTamu DataFrame u Series.




K] umepuu ouenusanun 3auema ¢ 01{6’HK012/3K3(1M8H(1.‘

OneHka

Kpurepum onneHuBaHus

3auyreHo | OOydJaromuiics MOHKEH: YMETh CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYpOH H3JaraeMoro BOMPOCA; MPOJAEMOHCTPHPOBATH IPOYHOE,

AOCTAaTOYHO MMOJTHOC YCBOCHUEC 3HAHUM porpaMMHOT0 MaTcpuaja, MpoACMOHCTPUPOBATE 3HAHUC OCHOBHBIX TCOPETUICCKUX HOHSITPII;'I; IMpaBUJILHO
q)OpMyJ'II/IPOBaTI) OmnpeacjaCcHud; MOCICA0BATCIILHO, I'PAMOTHO U JIOTHUYCCKHA CTpOfIHO H3JI0KUTH TCOpeTI/I‘IeCKI/Iﬁ Marepuali; IpoaACMOHCTPUPOBATH
YMEHUA CaMOCTOSTEIbHON pa6OTLI C JIHTCpElTypOﬁ; YMETH CACJIATh JOCTATOYHO 000CHOBaHHEIE BBIBOJBI 110 U3JJara€CMoMy MaTcpually.

HE OOyuaromuiicst AEMOHCTPUPYET: HE3HAHNE 3HAYUTENIFHOM YaCTH IPOrPaMMHOI0 MaTepralla; He BIaZeHUe IOHITHIHHBIM allapaToM JUCIUILUINHBI;
3aYTEHO0 | CYLIECTBEHHBIC OIIMOKH MPH U3N0KEHUH yueOHOr0 MaTeprana; HEyMEeHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH M3J1araeMoro BOIpoca,

HCYMCHUC ACJIATh BBIBOJAKI 110 U3J1araCMoOMy MaTCpually.

Kpumepuu OUCHUBAHUA 3auema C 01{8HK012/3K3(1M8H(1.’

Onenka

Kputepun ouennBanus

OTJIHYIHO

BericTaBnsercs, eciu 00y4aroIuMCs IIPaBUIIBHO U IMOJIHOCTBIO PACKPHITO COJIEPIKaHUe MaTepraa B Ipeesax mporpaMMbl, 4ETKO
Y TIPaBWIILHO JTaHBI OMPEICTICHUS U PACKPBITO COJCPIKAHHME MOHITHH, TOYHO UCTIOE30BaHbI HAYYHBIC U TEXHHYESCKHE TCPMUHBI,
B OTBETE UCIOJIh30BaHbI paHee MPUOOPETEHHBIC TEOPETUUCCKIE 3HAHMUS, ClICTIaHbl HEOOXOIUMbBIC BBIBOIBI U 0000IIECHUS

X0po1o

BricTaBnsercs, eciu 00ydaronmmMces pacKpbITO OCHOBHOE COJIepKaHHe MaTepHralia B Mpejienax MporpaMMel, JaHbl ONpeaeIeHHs
U PACKPBITO COJCp)KaHUE IOHATHI, B OTBETE HCIIOJIB30BaHbl paHee MPUOOPETEHHbIE TEOPETUYECKUE 3HAHMS, CHENaHbI
HEOO0XOIUMbIE BBIBOJBI M 00OOIIEHHS, HO MPUCYTCTBYIOT HE3HAYMTENbHBIE HAPYIICHHUS B MOCIECIOBATEIHFHOCTH W3JI0XKEHUS,
HMMEIOTCS OJTHA-JIBE€ HETOYHOCTH B COJIEP’KAaHUH OTBETA

YI0BJIETBOPUTEIHHO

BeicTaBisiercst, eciii 00y4JaromiMes coliepykaHre yaeOHOro MaTepraa 3JI0)KeHO pparMeHTapHo, He BCET/ia MOCIIeA0BaTelIbHO,
HE JaHbl OMNpEJENICHNs, HE PACKPBITO COJACPKAHHWE MOHATHH, WM OHU M3JIOXKEHBI C OIMUOKAMH, JOMYCKAIOTCS ONIMOKH U
HETOYHOCTH B MCIOJb30BAHUH HAYYHOW TEPMHHOJIOTHH, OTCYTCTBYIOT BBIBOJIbI 1 0OOOIICHUS U3 MPEbIAYIIEr0 MaTepuaa, Win
BO3MOXHBI OIIH/I6KI/I B UX U3JI0KCHUHN

HECYAOBJICTBOPUTEC/IBHO

BricTaBisieTcs, eciii 00y4aronMMcest OCHOBHOE COJIEpyKaHne yueOHOTo MaTepraa He paCKphITO, He TAl0TCSI OTBETHI HA OCHOBHEIE
BOIPOCHI, TOMYCKAOTCS TPyObIe OMIMOKH B ONPEIEICHUH MOHSTHI, B HCIOIb30BAHUH TEPMHHOJIOTHH, OTCYTCTBYIOT BBIBOJIBI U
000011eHHS




6. MATEPHUAJIBI 1J151 JTMATHOCTUUYECKOM PABOTBI
3amaHus Ui THATHOCTHYECKOW pabOTHI TOIDKHBI 00€CIednBaTh ONEHKY MOJHOCTHIO WM YaCTHYHO C(OPMHUPOBAHHBIX KommeTeHIwi. Kaxmoe 3amanne
JOIHKHO OBITH MPHBSI3aHO K TOMY MITH HHOMY UHAWKATOPY C(POPMUPOBAHHOCTH KOMIIETSHIINH.
Ilpu chopmuposanuu 3ad0anuii Ona ouaznocmuueckoll padomul HeOHOXO0UMO UCHOIL306ANL MECMOBble 3A0AHUS C/1e0VIOUUX MUNOE.
Twun 3amanus 1. 3aganns 3aKphITOTO THITA HA YCTAHOBJICHNE COOTBETCTBUS.
Tun 3amanus 2. 3aganns 3aKpHITOTO THITA HA YCTAHOBJICHHE TIOCIIEIOBATEIFHOCTH.
Tun 3aganus 3. 3ananus KOMOMHHPOBAHHOTO THIIA, TIPEAIOJIAraroline BEIOOp OAHOTO MPAaBUIBHOTO OTBETA U3 MPEATIOKCHHBIX
Tun 3aganus 4. 3ananus KOMOMHHPOBAHHOTO TUIIA, TIPEATIOJIArarollre BEIOOp HECKOIBKUX OTBETOB U3 MPEJI0KEHHBIX
Tun 3aganus 5. 3agaHus OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.
Bce TunbI 3a1aHMii 10/EKHBI OBITH NPEICTABJIEHBI HEe MeHee 0JHOI0 pa3a.



Ne Tema Kon HNuauxarop Tun 3aganue Yposenn
n/n 3aHATHS KOMIIETeHIIMH 3aaHHsI OCBOEHHS
KOMIeTeHIIUH
Bapwuanr 1 Bapuant 2
1 Tema 1.1 IIK- 5 Cniocoben | IIIK-5.1 3uarh: 1,2,3,45 3aganue 1 3aganue 1 Ba3zosbrii (1-3
ITpouecc OCYIIECTBIIATH Kakue yTBepKICHUSI KOPPEKTHO Kakue yTBep)KIeHUsI KOPPEKTHO MUHYTbI)
AHAITH3a IPOEKTHPOBAHHE Metonpr 1 cpenicsa OTPaXKaroT CYI[HOCTh MPOIEcca XapaKTEPU3YIOT YPOBHU
JAHHBIX. CTpyKTyp maHubx | TPOCKTHPOBAHIA aHa/In3a JaHHBIX? MH(POPMALUK ¥ CTAaHJAPTHI aHAIN3a
643 TaHHBIX KOMIIBIOTEPHOTO HNaHHBIX?
POrPaMMHOTO BapuanTsl oTBeTa (BeIOEpHUTE BCE
[TK-6 Criocoben | obecrieyeHus BEpHEBIE): Bapuantsl oTBeTa (BhIOEpHUTE BCE

IPUMEHSATh
METOBI U
cpeacTBa
HpOeKTI/IpOBaHI/I
o
KOMITHIOTEPHOTO
[IPOrPaMMHOI0
obecnieyeHus

HUIIK-5.2 YMeTh:

[IpumeHsATs MeTOnbI
u cpencTBa
MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MPOrPaMMHOIO
obecrieueHus,
CTPYKTYp  JIaHHBIX,
6a3 JIAHHBIX,
MIPOTPaMMHBIX
nHTephericon

HUIIK-6.1 3uarthn:

Meroabsl U cpencTBa
MPOEKTUPOBaHUs 0a3
JaHHBIX

HIIK-6.2 YMeTh:

[IpuMeHSITh METOIBI
u cpencTBa
MPOCKTHPOBAHHUS
KOMITBIOTEPHOTO

1. AHanu3 JaHHBIX HAIIpaBJICH HA
WU3BJICUEHHE 3HAHUN U
3aKOHOMEPHOCTEN U3 JaHHBIX

2. AHany3 NaHHBIX 3aKIH0YACTCs
TOJIbKO B XpPAHEHUU JIaHHBIX B
0a3ax JaHHBIX

3. AHanu3 JaHHBIX BKIIFOYAET
aTamnsl cOopa, OYNCTKH, 00pabOTKH
Y UHTEPIPETALNN JaHHBIX

4. Ananu3 gJaHHbIX HE
npenamnonaraer GopMyITUPOBKU
[IeTTU UCCIICTOBAHUS

5. AHanmu3 JaHHBIX UCIIOJIB3YETCS
JUTSl HOAACPKKY MPUHATHUS
YIPABJICHYECKUX U PUKIATHBIX
pelieHui

Orser: 1, 3,5

[TosicHeHue:

1 — BepHO, OCHOBHOH LIEJIBIO
aHaJM3a JaHHBIX SBISETCS
MOJTy4YEeHUE 3HAHUI U BBIBOJIOB.
3 — BepHO, aHAJIN3 AAHHBIX
MpeacTaBisieT coboit

BEpHBIE):

1. JlaHHBIE IPEACTABIAIOT COO0H
HeoOpaboTaHHBIE (PAKTHI U
HaOJroneHUS

2. Undopmarus popmupyercs B
pe3yibTaTe HHTEPIPETALUH JaHHBIX
B KOHTEKCTE

3. 3HaHUS HAXOJATCSl HA HIDKHEM
ypoBHE HH()OPMAIIMOHHOH
MUPaAMHUJTBI

4. CtaHgapThl aHAJIA3a TAHHBIX
00ecrneyrBaoT BOCIPOU3BOANMOCTh
Y €JIMHBIN MOJX0/l K aHAIU3Y

5. CRISP-DM sBnsercs npuMepomM
CTaHJapTa Ipolecca aHaIn3a
JTAaHHBIX

OtBet: 1,2,4,5

ITosicHeHue:

1 — BepHO, JaHHbBIC HE HECYT
cMbIcia 6e3 00paboTKH.

2 — BepHO, HHPOPMAITUS — 3TO
OCMBICIICHHBIC JTAaHHBIE.

4 — BepHO, CTaHJAPTHI




IPOTPaMMHOTO
obecrieueHus,
CTPYKTYp  JIQHHBIX,
0a3 JAHHBIX,
MPOTPAMMHBIX
nHTepdeiicoB

MHOTOATAITHBIN MTPOLECC.

5 — BepHO, pe3ysIbTaThl aHAIH3a
HCHONB3YIOTCS ISl IPUHSITUS
peLeHui.

3amanme 2

PacnonosxuTe sTarsl aHammn3a
TAHHBIX B JJOTHUECKU KOPPEKTHOMN
MOCJIEA0BATEILHOCTH.

Oransl:

1. MogenupoBanue

2. [Tonumanue 3aaauu (ueiei
aHajam3a)

3. IloaroroBka JaHHBIX

4. [ToHumMaHue U IEpBUYHBIN
aHaJn3 TaHHBIX

5. OueHka pe3ysbTaToB

6. BHenpenue pe3ynbTaToB

OrtBert: 243156

Ilosicuenue:

CHavana GpopMyupyeTcs 1elb
aHanIu3a, 3aTeM U3Y4aroTCs
JIaHHBIC, ITOCJIE YeTr0 OHU
noarotasiauBatoTcs. [lanee
CTPOATCS MOJEIHU, OLICHUBACTCS UX
Ka4eCTBO U TOJIBKO IIOCJIE 3TOT0
PE3YIbTATBI BHECAPAKOTCA.

PerIaMeHTHPYIOT MPOLecC aHaIN3a.
5 — Bepuo, CRISP-DM —
OOIIETIPUHATHIA CTaHIAPT
JKU3HEHHOTO ITUKJIa aHAIN3a JaHHBIX.

3aganue 2

Pacnionoxure ypoBHH
UH()OPMAMOHHON THPAMUIIBI OT
0a30Boro Kk HanboJEee BHICOKOMY.

YpOBHU NUpPAMHUJIBIL:
1. 3HaHus

2. Jlanusie

3. MyapocTs

4. Nadopmanus

Ortsert: 2413

[Tosicuenue:

JlaHHBIE SBJISIOTCSI OCHOBOM, U3 HUX
(dhopmupyetcst uHGOpMAIS, 3aTeM
— 3HAHMs, a BBICIINHA yPOBEHb —
MYJPOCTh KaK CIIOCOOHOCTh
MIPUHAMATH 000CHOBaHHBIE
peLeHHS.




3ananmue 3

YCTaHOBUTE COOTBETCTBUE MEKIY
ypoBHEM HH(POPMAITHOHHOH
MMPAMHUJIBI U €70 OMTUCAHUEM.

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

3aganme 3
YcTaHOBHUTE COOTBETCTBUE MEXKTY
CTaHJaPTOM M €r0 XapaKTEePUCTHKOM.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crucok 2:

A. CtanpnapT, OpUeHTHPOBAHHBIN Ha
3Tarbl BBIOOPKH, MOJCTUPOBAHUS U
OLIEHKH

B. IIpouecc u3BnedyeHus: 3HaHUH U3
0a3 TaHHBIX

C. YHuBepcaibHast MOJIETb
’KM3HEHHOI'O I[MKJIa aHAJIM3a JTaHHBIX

Otsert: 1C, 2B, 3A

3aganue 4

Kaxoti ctanmapt Hanbosee mupoko
HCIIOJIb3YETCS ISl OTIMCAHUS
JKU3HEHHOTO LIMKJIA aHAIU3a
JAHHBIX?

BapI/IaHTBI OTBETAa:




4. 3aMeHa SKCIEPTHBIX OIIEHOK 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: Undopmanus

ITosicHeHue:

Wudopmanus popmupyercs B
pe3yJsibTaTe HHTEpIpeTain
JaHHBIX U J00aBIICHNS] KOHTEKCTA.

1. UML
2.SQL

3. CRISP-DM
4. HTTP

Ortser: 3

[losicaenue:

CRISP-DM — ob6menpuHATHINH
CTaHJAPT, ONUCHIBAIOIINH JTAIbI
aHaJIn3a JAHHBIX OT IIOCTAHOBKHU
3aJlauM JI0 BHEAPEHUS.

3aganue 5

Kax nHaspIBaeTcs crangapt mporecca
aHaJn3a JaHHBIX, BKIIOYAIOIIMI
JTanbl NOHUMAaHUS 3a1a4H,
IMOHMMAHUS JAHHEBIX, IIOJTOTOBKA
JTAHHBIX, MOJICJIMPOBAHHUS, OLIEHKA U
BHEJIpeHUs?

Ortset: CRISP-DM

Ilosicaenue:

CRISP-DM omuceIBaeT mOIHBII
JKU3HEHHBIN ITMKJI aHAJIN3a JAHHBIX U
MTUPOKO TIPUMEHSIETCS B
aKaJIEMUYECKON U NpUKIaTHON
MIPaKTHUKeE.

Tema 2.1
[IpenoopadoT

TIK- 5 Criocoben
OCYUIECTBIATh

HUIIK-5.1 3uarth:

Bce

3aganue 6
Kakue yTBepx1eHUS KOPPEKTHO

3aganmne 6
Kaxue metonsr Pandas

IloBLIIIEHHBI
i (3-5 MuHYyT)




Kau
MOATOTOBKA
JTAaHHBIX.
O6paboTka
JIAHHBIX C
MOMOIIBIO
nakeTa
Pandas

MPOCKTHPOBAHHE
CTPYKTYP JaHHBIX
0a3 TaHHBIX

I1IK-6 Crioco0en
HpI/IMeHﬂTI)
METObI 1
cpezcTBa
HpOGKTI/IpOBaHI/I
A
KOMITHIOTEPHOTO
[IPOrPaMMHOI0
obecnieyeHus

Metonsl u cpencrtsa
MPOEKTUPOBAHUS
KOMIIBIOTEPHOTO
MIPOTrPaMMHOTO
obecreueHus

HIIK-5.2 YMeTh:

IIpumensaTs MeTonbl
u CpencTBa
MIPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MIPOrpaMMHOI0
obecneyeHus,
CTPYKTYp  JaHHBIX,
0a3 JAHHBIX,
MIPOrPaMMHBIX
uHTepdericon

HUIIK-6.1 3uarthn:

Meroabsl U cpencTBa
NPOCKTHPOBaHUS 0a3
JIAHHBIX

HIIK-6.2 YMeTh:

[IpumeHATs MeTOabI
u cpelncTBa
MIPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecrieueHus,
CTPYKTYp  JIaHHBIX,
0a3 JIAHHBIX,
MPOrPaMMHBIX
nHTep(helcos

OIHCHIBAIOT CTPYKTYPHI TAHHBIX
Series u DataFrame 0u0anorexu
Pandas?

BapuanTs! oTBeta (BbIOEpUTE BCe
BEpHBIC):

1. Series mpeacTaBiIsgeT COOOH
OJTHOMEPHYIO CTPYKTYPY JaHHBIX C
HUHJIEKCAaMH

2. DataFrame siBisieTcst AByMEpHO#I
TaOJMYHON CTPYKTYPO# JaHHBIX

3. Series MOXeT cofiep:KaTh JaHHbIC
Pa3HBIX THIIOB B OHOM O0BEKTE

4. DataFrame cocrout u3 Habopa
00BEKTOB THMA Series

5. Series He moAepKUBAET PadOTY
C MHAEKCaMHU

OtgeT: 1,2, 4

ITosicHeHue:

1 — BepHo, Series — OJJHOMEPHBIit
MACCHB C HHJICKCAMHU.

2 — BepHo, DataFrame
npeacTasisieT coboit Tabuiry
(cTpoku u CTONOIIE).

4 — BepHO, KaXIbIiA CTOIOCIT
DataFrame siBisieTcst 00 beKTOM
Series.

3apanue 7

Pacrmonosxute 3tamnsl paboThI ¢
na"HHbIMH B Pandas B jioruuecku
KOPPEKTHOM MOCJIEI0BATEIbHOCTH.

WCTIONIB3YIOTCS JUIS
MPeIBaPUTEIHLHOIO aHAJIN3a
CTPYKTYPHI JaHHBIX U
BHU3yalU3aIiu?

BapwuanTh! oTBeTa (BBIOCPUTE BCE
BEpHBIC):

1. head()

2. info()

3. describe()

4. plot()

5. merge()

OtgeT: 1,2, 3,4

[TosicHeHue:

1 — BBIBOJ MEPBBIX CTPOK HAOOpa
JaHHBIX.

2 — orobOpakaeT UH(POPMALIHIO O
TUMAxX JAHHBIX U MPOMyCKaXx.

3 — paccuuThIBaET ONUCATEIbHBIC
CTaTUCTHKHU.

4 — UCToNB3yeTes st
BU3YyaH3alliy TaHHBIX.

3amanme 7
Ynopsanouute AeHCTBUS IPU
MEPBUYHOM aHAIM3€ HOBOTO Habopa




OTamsl:

1. BuzyanbHbli aHAIH3 JAHHBIX
2. 3arpy3ka nanHbix B DataFrame
3. AHanu3 CTPYKTyphl JaHHBIX
(info(), head())

4. OuncTka u mpeoOpa3oBaHue
TAHHBIX

OrtBet: 2341

[TosicHenue:

CHayarna 1aHHBIE 3arpy’KaroTcs,
3aTE€M M3y4aeTCs UX CTPYKTYpa,
TIOCJI€ YE€ro BBIMOIHIETCS OYHCTKa,
Y TOJIBKO 3aTe€M IIPOBOJIUTCS
BHU3YyaJIbHBIN aHAIIN3.

3apanue 8

YcTaHOBUTE COOTBETCTBUE MEKIY
meronoM Pandas u ero
Ha3zHaYEHHUEM.

Coucok 1:
1. head()

2. info()

3. describe()
4. plot()

Crucok 2:

A. Buzyanuzauust TaHHBIX

B. BeiBoj1 001i1eii nHGpOpMaIuu 0
ctpykrype DataFrame

C. OroOpaxeHue nepBbIX CTPOK
TaOIULIBI

D. Pacuér onmcarenbHBIX
CTATHCTHK

nmanueix B Pandas.

JlericTBus:

1. ITocTpoenue rpadukoB

2. [IpocMOTp MEPBBIX CTPOK NAHHBIX
3. [lomyuyenne nHMOPMAITUH O THITAX
JTAHHBIX | MPOITyCKax

4. Pacuét onucaTenbHBIX CTATUCTUK

OrtBeT: 2341

[Tosacuenue:

CHayala u3y4aeTcsi COACPKUMOe
Ta0JIUIIBI, 3aTeM €€ CTPYKTYpa, Jajiee
YKCIIOBBIC XapPaKTCPUCTHKH, U
TOJIBKO TIOCJIE STOTO —
BH3YaIIA3aIIHS.

3aganue 8

YcTaHOBUTE COOTBETCTBUE MEKY
CTpyKTypoii nanabpix Pandas u e€
XapaKTEePUCTUKOM.

Crucok 1:
1. Series
2. DataFrame

Crnucoxk 2:

A. JIsymepHast TaOIHM9HAS CTPYKTYpa
JTAHHBIX

B. OnHOMEpHBIN MaccuB ¢
MHJAEKCaMH

Ortsert: 1B, 2A




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

3apanue 9

Kaxoii meTon Pandas no3BoisieT
MOJIyYUTh HH(POPMAIIHIO O THIIAX
JIaHHBIX CTOJIOIIOB M KOJIUYECTBE
MPOIMMYCKOB?

BapuanTts! orBera:
1. head()

2. describe()

3. info()

4. plot()

OrtBer: 3

[osicuenue:

Mertoz info() BEIBOAHUT THITBI
JIAHHBIX, KOJINYECTBO HEHYJIEBBIX
3HAYCHUH U 00BEM TTAMSATH.

3amanue 10

Kak Ha3bIBaeTCs AByMepHast
TabJIMYHAst CTPYKTYpa TaHHBIX
oubmmnorexku Pandas?

Ortsert: DataFrame

Ilosicuenue:

DataFrame npennazHaveH ais
XpaHEeHHS 1 00pabOTKN TaOIUIHBIX
JAHHBIX C UHJEKCAMU U

3ananue 9

Kakoti meto Pandas ucnonbs3yercs
JUTsI TIOCTPOCHUS TpaduKOB Ha
ocHoBe manHbeIX DataFrame?

BapuaHnTs! oTBeTa:!
1. visualize()

2. draw()

3. plot()

4. show()

OtBeT: 3

Ilosicaenue:

Mertogn plot() npexocrasser
BCTPOEHHBIC CPEJICTBA BU3YaIH3alHH
Ha ocHoBe Matplotlib.

3aganue 10

Kakoti metog Pandas ucrionbs3yercs
JUTSI BBIYMCIICHHSI OCHOBHBIX
ONKCATEIBHBIX CTATUCTUK YHCIOBBIX
CTONOIIOB?

OtgerT: describe()




cTONIOLaMHU. [Mosicuenwue:

Merton describe() paccuuThiBaeT
cpenHee, MeIMaHy, CTaHIapTHOE
OTKJIOHEHHE U PyTHE
CTaTUCTHYECKHE TIOKA3ATEITH.

Kpumepuu oyenueanusa ouaznocmuueckoi paoomol:

Ouenka Kpurepun oueHnBanus
OTJIMYHO oT 90 10 100 % npaBUILHO BHIIOJHEHHBIX 3a/1aHUMN
XOPOIIO ot 70 10 89 % npaBUIIbHO BBINOJHEHHBIX 3aJaHUI
YAOBJIETBOPHUTEIbHO oT 50 10 69 % npaBUIBLHO BHINOJHEHHBIX 3aJaHUN
Hey/10BJIETBOPUTEJLHO | MeHee 50 % npaBUIbHO BBIIIOJHEHHBIX 3aJaHUN




