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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. COAEP KAHUE OHEHOYHbBIX CPEACTB TEKYHWEIT'O KOHTPOJIA
4.1. TUITIOBBIE TECTOBBIE 3AJAHUSI.
TecTpl comepxaT HaOOp BOIPOCOB, B TIOJTHOM 00BEME OXBATHIBAIOIINE M3YYEHHBIH TEOPETHYECKUH MaTepual 10 YKa3aHHON Teme. BEImoiaHeHne TecToB
MO3BOJISICT ONPEACNIUTh PEe3yNbTaT OCBOCHHS KOMIIECTCHIIMM MO JUCIUIUIMHE B paMKaX paccMaTpUBAEMON TEMBI, OICHMBAEMBIN C MOMOIIBI0 COOTBETCTBYIOIIUX
WHANKATOPOB JOCTIDKEHUS KOMIeTeHIui. VHANBUIyambHBI TECTOBBIM CeaHC ais KaXZOoro oOydaromerocss (opMHUpPYeTCs IO CIEMUAIBHOMY alTOPUTMY,

o0ecrnednBaroeMy 3aJaHHyI0 TEMaTHIECKYIO0 CTPYKTYPY Y POTIOPIIMOHAIIEHOE HATMYUE BOIIPOCOB PA3HOTO THUTIA U CIIOKHOCTH.
Ilpu chopmuposanuu mecmos Heod6X00UMO UCHOIL306aAMb 3A0AHUA CTIEOYIOUWUX MUNOE.
Tun 3aganus 1. 3aganust 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBUSL.
Tun 3aganus 2. 3agaHusl 3aKPHITOrO TUIIA HA YCTAHOBJICHHE MOCIIEI0BATENbHOCTH.
Tun 3aganus 3. 3ananus KOMOMHHPOBAHHOTO THIIA, TIPEATIONAraoIlre BEIOOp OHOTO MPAaBUIIBHOTO OTBETA U3 TPEATIOKCHHBIX
Tun 3aganus 4. 3ananus KOMOMHHPOBAHHOTO THIIA, TIPEATIOJIAratoIIre BEIOOP HECKOIBKUX OTBETOB U3 MPEI0KEHHBIX
Tun 3aganus 5. 3agaHus OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

Tema Kon n Nupukaropsi TecT mo Teme
¢opmyauposka AOCTHKEHU S
KOMIIeTeHIIMH KOMIIeTEeHIINH
Tema 1.1 ITIK- 5 Cnocoben HUIIK-5.1 3aganme 1.1
ITpomecc OCYIIECTBIIATD 3natb: Mertonnsl | Kakue yTBepkIeHUS KOPPEKTHO OTPAXKAIOT CYIIHOCTh IIPOIIecca aHAIN3a TaHHbBIX?
aHanm3a MIPOCKTUPOBAHUE H cpescTBa
JAHHBIX. CTPYKTYp JAHHBIX | IPOEKTHpOBaHHs | BAPHAHTHI OTBETa (BbIOEpHTE BCE BEPHBIC):
63 JAHHBIX KOMITBIOTEPHOTO 1. AHanmu3 JaHHBIX HAIIPABJICH HA W3BJICUEHUE 3HAHUN U 3aKOHOMEPHOCTEH M3 JTaHHBIX
HPOTPAMMHOT0 2. AHanu3 TaHHBIX 3aKJIFOYACTCS TOJIBKO B XPaHCHUH JaHHBIX B 0a3ax JTaHHBIX
[1K-6 CrocooeHn 06ECIICICHIS 3. AHanu3 JaHHBIX BKIIFOYAET ATArbl cO0pa, OYMCTKH, 00paOOTKH U MHTEPIPETAIIMH JaHHBIX
IPUMEHSTH 4. AHanu3 TaHHBIX HE pe/noaracT GOPMyITHPOBKY 1IEJIH HCCIICIOBAHUS }
METOIEL UIK-6.1 5. AHanmu3 JaHHBIX UCIIOJIB3YETCS JUTSl MMOACPKKH IPUHATHUS YIIPABICHISCKUX U MPUKIIATHBIX PEIICHUH
cpercTBa zHaTL. CMGTOIH:I Orser: 1.3, 5
pencTBa > Js
NPOCKTUPOBAHHUA | POCKTHPOBAHHS
KOMIIBIOTEPHOT'O 6a3 JTaHHBIX Ilosicuenue:
IIPOrPaMMHOTO 1 — BepHO, OCHOBHO LIEJIbIO aHATN3a IAHHBIX SIBJICTCS TIOTYYCHUE 3HAHUH U BEIBOJIOB.
R 3 — BepHO, aHaJIM3 JaHHBIX MPEACTABISCT COO0M MHOTO3TAITHBIN IPOIIECC.
5 — BepHO, pe3yabTaThl aHATN3a UCIIOJIB3YIOTCS ISl IPUHSITHS PEIICHUI.
3apanue 1.2
Kakue yTBep»)1eHUs KOPPEKTHO XapaKTEPU3YIOT YPOBHU HH(POPMAIINH U CTAHJAPTHI aHAIHN3a JAaHHBIX?




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTH KEHHU S
KOMIIeTeHIINH

TecT mo Teme

BapuanTsl oTBeTa (BEIOEpHUTE BCE BEPHBIC):

1. JlaHHbIC IPEACTABISIIOT CO00# HeoOpaboTaHHbIe (DaKTH M HAOIIOICHIUS

2. Undopmarus popMupyercs B pe3yibTaTe HHTEPIPETAINH JAHHBIX B KOHTEKCTE

3. 3HaHMA HAXOIATCS HA HU)KHEM YPOBHE MH(POPMAIIMOHHOW MTUPAMHUIBI

4. CtaHmapThl aHaIK3a JaHHBIX 00ECIEYMBAIOT BOCIIPOU3BOANMOCTD M €JMHBIN MOJX0/ K aHATTH3Y
5. CRISP-DM sBnsieTcst mprMepoM CTaHIapTa MpoIiecca aHaan3a JaHHBIX

OrBer: 1,2,4,5

ITosicHenue:

1 — BepHO, TaHHBIC HE HECYT CMBICIIA 03 00Pa0OTKH.

2 — BepHO, HH(pOPMALIHST — 3TO OCMBICIICHHEIE JTaHHBIE.

4 — BepHO, CTaHAAPTHI PETIIAMEHTUPYIOT MPOIIECC aHATN3A.

5 — BepHo, CRISP-DM — o0mienpuHsAThIH CTaHIapT )KU3HEHHOTO [UKJIa aHaIM3a JaHHbBIX.

3aganmue 1.3
Pacnonoxxure 3Tansl aHAIM3a JAHHBIX B JIOTHYECKH KOPPEKTHOM MOCIIEI0BATEIHFHOCTH.

OTamns:

1. MogenupoBanue

2. [lonnmanue 3aayu (1enei aHaam3a)

3. IloaroroBka JaHHBIX

4. IloHnMaHK€ U IEPBUYHBINA aHAIHU3 JAHHBIX
5. OneHka pe3ynbTaToB

6. BuenpeHue pe3ynpTaToB

Ortsert: 243156

IloscHenue:
CHavana GpopMyIUpyeTcs 1eNb aHAIN3a, 3aTEM H3Y4YaroTCs JJAHHbBIE, IIOCIIC YeT0 OHU MOJITOTABIHBAFOTCS.
Jlanee cTposITCS MOJIENH, OIICHUBAETCSI MX KA9€CTBO U TOIBKO IMOCIIE ATOTO PE3YIbTATHl BHEIPSIFOTCSI.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTH KEHHU S
KOMIIeTeHIINH

TecT mo Teme

Sapanmue 1.4
Pacnonoxxute ypoBHU HHPOPMAIMOHHOHN MHUPaMUIBI OT 0230BOTO K HAUOOJIEE BEICOKOMY.

YPpOBHM MUPAMUJIBI:
1. 3nanus

2. JlaHHBIE

3. MyapocTh

4. Nadopmarnust

OrtBeT: 2413

Ilosicuenue:
JlaHHBIE SBIAIOTCS OCHOBOW, U3 HUX (hopMuUpyeTcst nHGOPMAITUs, 3aTeM — 3HAHUSI, & BBICITHH YPOBEHb
— MYZPOCTH KaK CITIOCOOHOCTH MMPUHUMATH OOOCHOBAHHEIE PEIICHUSI.

3aganme 1.5
YCcTaHOBUTE COOTBETCTBUE MEXKAY YPOBHEM HHPOPMAIIMOHHON THUPAMUJIBI M €T0 OIMCAHUEM.

Crucok 1:

1. JlanHsle

2. Nadopmarnust
3. 3Hanus

4. Mynpoctb

Crncoxk 2:

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

C. BbIsiBIIeHHBIE 3aKOHOMEPHOCTH B 00001IIeHIS

D. JlanHble, MUHTEPIIPETUPOBAHHBIE B ONPEACIEHHOM KOHTEKCTE

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

3aganmue 1.6




Tema Kon n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIINH

YcTaHOBUTE COOTBETCTBHE MCXKAY CTaHAAapPTOM U €ro XapaKTepHCTHKOﬁ.

Cnucok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crucoxk 2:

A. CtannapT, OpUCHTHPOBAHHBIM Ha 3TaIbl BHIOOPKH, MOJICITMPOBAHHS U OLICHKU
B. Ipornecc u3BneueHus 3HaHWH 13 06a3 TaHHBIX

C. YHuBepcanbHas MOJIeNb KU3HEHHOTO IIUKJIa aHAJIN3a JaHHbBIX

OtseT: 1C, 2B, 3A

3ananme 1.7
KaxoBa ocHOBHas LieJIb aHaIM3a JAHHBIX?

Bapuants! oTBeTa:

1. Xpanenue 6onbiux 00bEMOB HHPOPMAIIH

2. VI3BneveHue 3HAaHUH U MOAAEPKKA IPUHATHUS peLICHUI
3. Co3nanue nHGOPMAITMOHHBIX CHCTEM

4. 3aMeHa SKCIIEPTHBIX OIIEHOK 0e3 IPOBEPKU

OrtBer: 2
IToscHenue:
AHanu3 TaHHBIX HAIIPABIICH HA MOJTyYeHUE 3HAHUN U 00OCHOBAHHE PEIICHMIA, a He HAa XpaHESHUE WITN

pa3paboTKy CHCTEM.

3aganme 1.8
Kakoii ctanmapt Hanbosiee MUPOKO MCIIONB3YETCS IS OMUCAHUS KU3HEHHOTO IMKJIA aHAIIN3a JaHHBIX ?

BapI/IaHTLI OTBECTA:




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTH KEHHU S
KOMIIeTeHIINH

TecT mo Teme

1. UML
2.SQL

3. CRISP-DM
4. HTTP

OrtBeT: 3

Ilosicuenue:
CRISP-DM — o01menpuHAThINA CTaHIAPT, ONMMCHIBAIONINI 3TAIbl aHAJIM3a JAHHBIX OT IOCTAHOBKH 3a/1a4M
JI0 BHEJIPCHUSI.

3ananue 1.9
Kak naszpiBaeTcst ypoBeHb HHPOPMAIIMOHHON TUPAMU/IBI, HA KOTOPOM JIaHHBIE TPUOOPETAIOT CMBICT B
KOHTEKCTE?

Ortset: Undopmanus

Ilosicuenue:
Nudopmanus popmupyercst B pe3yibTaTe HHTEPIPETAIUH JaHHBIX U J100aBICHUS KOHTEKCTA.

Saganue 1.10
Kak Ha3pIBaeTCsi CTaHAAPT MPOIIECCa aHAIN3a JIaHHBIX, BKIIFOYAIOIIHIA 3Talbl IOHUMAHUS 33]1a4H,
MOHUMAaHUS JTAHHBIX, TIOJATOTOBKH JAHHBIX, MOJICTUPOBAHUS, OIICHKU ¥ BHEAPCHU?

Otser: CRISP-DM
IloscHenue:

CRISP-DM onucheIBaeT MOJHBIN )KU3HEHHBIH [TUKJI aHAIM3a JAHHBIX U IIHPOKO PUMEHSIETCS B
aKaJIEMUYECKON U IPUKIIAIHOM NPAKTHKE.

Tem

[IpenodpadoT

Ka 1

noAroTOBKa

a2.l

TIK- 5 Criocoben
OCYIIECTBIIST
MPOCKTUPOBAHHUE

HUIIK-5.1
3HATD:

3aganmne 2.1
Kakue yTBepk1eHHS KOPPEKTHO ONUCHIBAIOT CTPYKTYPBI JaHHBIX Series u DataFrame 6ubianorexku
Pandas?




Tema Kon n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIMH
JAHHBIX. CTPYKTYp JaHHBIX | MeToabl u | BapuanTsl oTBeTa (BrIOEpUTE BCE BEPHBIC):
OO6paboTka 0a3 TaHHBIX cpezcTBa 1. Series npeacTaBusieT co00i OAHOMEPHYIO CTPYKTYPY HaHHBIX C HHICKCAMHU
JIAHHBIX C IPOEKTHPOBAHUS 2. DataFrame siBisieTcs IByMEpHO#N TaOIHMIHON CTPYKTYPOH JaHHBIX
TTOMOIIBIO I1K-6 Criocoben KOMIIBIOTepHOro | 3- Sries MOXKET COZepKaTh JaHHbIC PA3HBIX THIIOB B OTHOM 00bEKTE
naxera Pandas | TPUMEHATh TPOrPaMMHOTO 4. Dat_aFrame COCTOMT M3 Habopa 0OBEKTOB TUNA Series
METOIBI U SO — 5. Series He noAEPKUBAET PAOOTY C HHIEKCAMH
cpeaciBa HUIIK-5.2 Otser: 1,2, 4
NPOEKTUPOBAHUS
Ymers:
KOMIIBIOTEPHOTO [MosicHeHue:
[IPOrPaMMHOI'0 ITpumenarTs 1 — BepHo, Series — OJJHOMEPHBIIl MACCHB C HHACKCAMH.
o0ecIieueHus METO/IbI u | 2— BepHo, DataFrame npezacraBisieT co00it Ta0yunIty (CTPOKH M CTOJIOLIBI).
cpeacTsa 4 — BepHo, KaxapIA cTo10en DataFrame saBnserca o0bexToM Series.
MIPOEKTHUPOBAHUS
KOMIIBIOTEpHOro | aAaHue 2.2
MPOrPAMMHOTO Kakue meronsl Pandas ncrone3yroTes A npeBapuTeIbHOIO aHaIN3a CTPYKTYPBI JaHHBIX U
oOecriedyeHus, BH3ya/H3aLHAn?
CTPYRIYP BapuanTs! oTBeTa (BbIOEpHTE BCE BEPHBIE):
JAHHBIX, 6a3 1. head()
JaHHbIX, 2. |nf0()
MPOTPaMMHBIX 3. describe()
nHTepdeiicoB 4. plot()
UIK-6.1 5. merge()
3nars: OtBeT: 1,2,3,4
MeToapl u
cpeacrTsa ITosicHenue:
npoekTupoBanHus | 1 — BBIBOJ MEPBBIX CTPOK HAOOPA JTAHHBIX.

0a3 JaHHBIX

HUIIK-6.2
YMerh:

2 — otoOpaxxkaeT HHPOPMALUIO O TUIIAX JAHHBIX U MPOIYCKaX.
3 — paccumThIBaeT ONKUCATENbHBIE CTATUCTHKH.
4 — ncnonp3yeTcs U BU3yalln3allii TaHHBIX.




Tema Kon n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMIMEeTEeHIHH

[IpumenaTs 3ananue 2.3
METO/TBI u | Pacmonoxkure atarel paboThl ¢ TaHHBIMU B Pandas B Torudecku KOPPEKTHOM MOCIEI0BATEILHOCTH.
cpencTBa
MIPOCKTUPOBAHUS | DTAITBI:
KOMITBIOTEpHOTO | 1. BU3yasibHBINM aHANHM3 NaHHBIX
IPOrpaMMHOTO 2. 3arpy3ka ganHbix B DataFrame
obecrieueHus, 3. Anamms ctpykrypsl qaHsabix (info(), head())
CTPYKTYp 4. OuncTka 1 MpeoOpa3oBaHKUE JaHHBIX
JIAaHHBIX, 0as3
JTAaHHBIX, OtBet: 2341
MPOrPaMMHBIX
HUHTEpJEHCcoB [osicuenue:

CHauana gaHHbIE 3arpy’KaloTcs, 3aTEM U3y4aeTcsl UX CTPYKTYPa, II0CIIe Yero BBIIIOIHICTCS OUUCTKA, U
TOJIBKO 3aTeM MPOBOJUTCS BU3YyaJIbHBIN aHANN3.

3aganmue 2.4
Ynopsigounte AeicTBYS IPU IEPBUYHOM aHAIIM3€ HOBOT'O Habopa JaHHbIX B Pandas.

JencTBus:

1. I[loctpoenue rpaduxon

2. [IpocMOTp MEpBBIX CTPOK AAHHBIX

3. INonydenre HHPOPMAITUH O THITAX JAHHBIX W MPOITyCKax
4. PacuéT onucaTenbHbIX CTATHCTUK

Ortsert: 2341
IloscHenue:

CHauana u3y4aercs: coiepxuMoe TabJIuLibl, 3aTeM €€ CTPYKTYypa, Jajiee YUCIOBbIE XapaKTePUCTUKH, U
TOJIBKO II0CJIE€ ATOT0 — BU3YaJIN3aLMsL.

3aganme 2.5
YcraHOBUTE COOTBETCTBUE MEX Ay MeToioM Pandas u ero Ha3HaAYeHHEM.




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTH KEHHU S
KOMIIeTeHIINH

TecT mo Teme

Crucok 1:
1. head()

2. info()

3. describe()
4. plot()

Cnucok 2:

A. Buzyanuzanust TaHHBIX

B. BeiBojx o0mieii napopmariiiu o crpykrype DataFrame
C. OToOpaxeHwne MepBhIX CTPOK TaOIHUITBI

D. Pacu€r onucaTenbHbIX CTaTUCTUK

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

3ananmue 2.6
YcTaHOBUTE COOTBETCTBUE MEXKAY CTPYKTYPOH JaHHBIX Pandas u €€ XxapakTepHuCTHKOM!.

Crucox 1:
1. Series
2. DataFrame

Crucox 2:
A. JIBymepHas Tabiu4uHas CTPYKTYpa JaHHBIX
B. OnHomepHBIN MacCUB ¢ UHACKCAMU

Orsert: 1B, 2A
3ananue 2.7
Kakoii MmeTo Pandas mo3BosisieT moay4uth HHGOPMAIMIO O THITAX JaHHBIX CTOJIOIIOB U KOJNYECTBE

MIPOITyCKOB?

BapuanTs! orBeTa:
1. head()




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTH KEHHU S
KOMIIeTeHIINH

TecT mo Teme

2. describe()
3. info()
4. plot()

OrtBer: 3

IloscHenue:
Merton info() BEIBOAUT THITBI JaHHBIX, KOTMYECTBO HEHYJIEBBIX 3HAUYCHUH 1 00BEM TTaMSTH.

3aganmue 2.8
Kakoit meTon Pandas ucrnionb3yeTcs aiist mocTpoeHust pagkoB Ha ocHOBe AaHHBIX DataFrame?

Bapuantsl oTBeTa:
1. visualize()
2. draw()

3. plot()
4. show()

Ortser: 3

ITosicHeHue:
Merton plot() mpemocTaBisieT BCTpOSHHBIC Cpe/ICTBA BU3yalin3auy Ha ocHoBe Matplotlib.

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

OrtBert: DataFrame

Ilosicuenue:
DataFrame npenHa3HadeH 11 XpaHEeHUs U 00paOOTKU TaOJIMYHBIX TAaHHBIX C WHACKCAMH U CTOJIOIAMH.

Saganue 2.10
Kaxoii MmeToy; Pandas ucrionb3yeTcst st BRIMUCICHUS OCHOBHBIX OIUCATENBHBIX CTATUCTHK YUCIOBBIX




Tema Kon n HNuaukaropsl TecT mo Teme

¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMIMEeTEeHIHH

CTOJIOLOB?
Otser: describe()
IlosicHenue:

Merton describe() paccunuThIBaeT cpeHee, MeIMaHy, CTAHJAPTHOE OTKIIOHEHHE U IPYTHE CTATHCTUIECKIE
MIOKa3aTEeH.

Kpumepuu OUCHUBAHUA MeCm0o6020 3a0anus:

Ouenka Kputepun ouennBanus
OTJINYHO ot 90 1o 100 % npaBuUIIbHO BHIIOJIHEHHBIX 331aHUH
XOpo1io ot 70 10 89 % npaBUIIbHO BBIITOJHEHHBIX 3aJaHUH
YA0BJIETBOPUTEIBHO ot 50 10 69 % mpaBUIIEHO BRIIOJTHEHHBIX 33 JaHUH

HCYAOBJICTBOPUTECJIBHO

menee 50 % npaBUITLHO BBHITOJIHEHHBIX 3aIaHHI




4.2 TUIIOBBIE IPAKTUYECKHUE 3AJAHUSA

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

PCIICHUHN NPOU3BOJACTBCHHBIX 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
KOMIIeTeHIM U AOCTHKEHUS
KOMIIeTeHIIN U
Y:[2,3,5,7]
b
print(df.corr())
Tema 2.1 [1K- 5 Criocoben HIIK-5.1 3uaTs: 3aganme 5.1
[MpenobpaboTka u OCYILIECTBIATD M [MocTpoiite THCTOrpaMMy M TUHEHHBIN rpaduK AT 3aJaHHBIX JTaHHBIX.
MOJITOTOBKA TaHHBIX. | MPOEKTHUPOBAHHUE CTPYKTYP CTOMBL M CpecTBa JlaH CITHCOK:
06 MIPOEKTHPOBAHUS
paboTKa JAHHBIX C | JAHHBIX 0a3 JaHHBIX e values = [10, 20, 30, 40, 50]
KOMITBIOTEPHOT'O T
MOMOILBIO MaKeTa 3amadn:
Pandas I1K-6 CriocobeHn IIPOrpaMMHOr0 : 5
T — 1. Cozpaiite DataFrame.

HpI/IMCHFITI) MCTOABI N
cpezacTBa
HpOGKTI/IpOBaHI/Iﬂ
KOMITBFOTEPHOTO
[IPOrPaMMHOI0
obecnieyeHus

HUIIK-5.2 YMeTh:

[MpumensaTs Mertomsl W
CpeACTBa MPOCKTUPOBAHHS
KOMIIBIOTEPHOTO
IIPOrPaAMMHOI0
oOecrieyeHusi,  CTPYKTYp
JTaHHBIX, 0a3 JaHHBIX,
MPOrpaMMHBIX
uHTEpQEHcoB

HIIK-6.1 3uathb:

Metoasl W cpencTaa
MIPOEKTHUPOBAHUS 6a3
JAHHBIX

2. TloctpoiiTe rucTorpaMmy | JIMHEHHBIN rpaduk crondia 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()

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

3ananmue 5.2
[ToctpoiiTe KPYroByIO ¥ TOUECYHYIO JUATPAMMBL.
JlaHpl crivcku:

e categories =['A'", 'B', 'C']




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

HUIIK-6.2 YMeTh:

[MpuMeHSITH  METOABI |
CPEICTBA NMPOCKTUPOBAHUS
KOMITBIOTEPHOI'O
MIPOrPaMMHOTO
obecreueHus,
JaHHBIX, 0a3
MPOTPAMMHBIX
HHTEpQEHcoB

CTPYKTYP
JIaHHBIX,

e counts =10, 20, 30]
3agaun:
1. Cospaiire DataFrame.
2. TloctpoliTe KPyroBYyIO ¥ TOUECUHYIO JUATPAMMBI,

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

df = pd.DataFrame({
‘category": ['A', 'B', 'C'],
‘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
BreimonuuTte onmucaTeabHBIN CTATUCTHYSCKUM aHATIN3 JAHHBIX.
JlaHbI CIIMCKH:
e A=][5,10,15]
e B=]36,09]
3amaun:
1. Cospnaiire DataFrame.
2. BEHINOIHUTE ONMUCATEIbHBIA CTATHCTUYECKUH aHAIH3.

OtBeT:
import pandas as pd

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




Tema Kon u popmynupoBka HNuauxkaropsl 3ananus K NPaAKTHYECKOMY 3aHSATHIO

KOMIIETCHIIUHU JAOCTHUKCHUSA
KOMIIETECHIINH
by
print(df.describe())
3amanme 6.2

BrrmonauTe rpadrdeckuii aHanu3 IByX YHCIOBBIX MPU3HAKOB.
JlaHbI criucKu:

o x=[1,2,34]

o y=1[4,3,21]
3amauu:

1. Co3znaiire DataFrame.

2. TloctpoliTe nuarpamMmy paccesHus I 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 npoITyCcKU W BBITIOJHUTE CTATUCTUYCCKHUN aHATU3.
Jan crimcok:
e values =[10, None, 30, 40]
3agaun:
1. Cosnaiite DataFrame.
2. YpamuTe MpoIycKH.

3. BLIBGI[I/ITG OIMUCATCIIbHYIO CTATUCTHUKY.




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

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 pacnpeae/ieHUs] OUUINEHHBIX TaHHBIX.
JlaH crmcok:
e values = [10, 20, 30, 40]
3amauu:
1. TlocrpoiiTe rUCTOrpaMMy pacIpeneIeHHs

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()

3aganmue 8.1

ChopmupyiiTe UTOrOBYIO TAOJIUILY CO CPEIHUMHU 3HAUCHUSAMHU 10 TPYIIIaM.

JlaHbl crivcku:
e groups =['A','A','B', ‘B
e values =[10, 20, 30, 40]
3agaun:
1. Cospnaiite DataFrame.




Tema

Kon n popmyanposka
KOMIIeTeHIMH

HNuaukaTopsl
HOCTHKEHUSA
KOMIICTeHIIHHU

3aganus K NpaKTHYECKOMY 3aHSITHIO

2. CrpynnupyiiTe JaHHBIE TI0 roup U BBIYHCIHUTE CpEeIHEE 3HAUCHHUE
value.

OtBer:
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)

3ananue 8.2
Buszyanusupyiite UTOroBbIE€ PE3yIbTAThl AHAIIN3A.
e JlaHBI CIIMCKWU:
group: ['A', 'B1,
e value: [15, 35]
3anmayva:
1. TlocrpoiiTe cTOMOUYATYIO qUArpaMMy CpEIHHUX 3HAYCHUI 110
rpymnmam.

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

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

by

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




Kpumepuu OUeHUBAHRUA NPAKMUYECKUX 3auamuii:

Onenka Kpurepum onieHuBaHus

OTJIHYHO BrictaBusiercsi, eciu  0oOydalolIMiACS yMeEeT YBSI3bIBaTh TEOPUIO C
MPaKTUKOH (pemaeT 3amadd, (QOpMyIUpPYeT BBIBOIBL, YMEET IMOSICHUTDH
MOJIydECHHBIE PE3YJIbTAaThl), BIaJeeT NOHATHHHBIM allaparoM, HOJHO U
riIyOOKO OBNIaZiesl MaTepHajoM II0 33JaHHON TeMe, 0OOCHOBBIBAET CBOM
CYKJECHH U 1aET NPaBUIbHBIE OTBETHI HA BOIIPOCHI MPEMO1aBaTENs

X0pPOILIO BrictaBusiercsi, eciu  oOydalolIMACS yMEET YBS3bIBATH TEOPUIO C
MPAaKTUKOH (pemaer 3axa4u U (GOPMYJIMPYET BBIBOABI, YMEET MOSCHUTH
MOJTy4YeHHBIE Pe3yJbTaThl), BIaJeeT MOHATUHHBIM ammapaTroM, MOIHO U
riyOOKO OBJIafie]l MaTepUaioM IO 33aJaHHOM TeMe, HO COJep:KaHue
OTBETOB HMEIOT HEKOTOpble HETOYHOCTH U TpeOylIoT YTOUHEHHS U
KOMMEHTApUs CO CTOPOHBI TPENOAABATENS

YA0BJE€TBOPUTEJIBHO BI)ICTaBHSIeTCSI, CCJIN o6yqafo1u1/1171cs1 3HACT U IIOHMUMACT MaTepual II0
33IlaHHOI>i TEMC, HO MH3JIOXKCHHC HCIIOJIHOC, HCIOCICA0BATCIBHOC,
AOITYCKArOTCA HETOYHOCTU B ONPECACICHUN HOHHTHﬁ, CTYACHT HE MOXCET
000CHOBATEL CBOM OTBETHI Ha YTOUHAIOINE BOIMIPOCHI IMPEIIOJaBaTeIsd

Hey/10BJeTBOPUTEIBLHO BeicTaBmsiercs, eciau oOydaromuiicss 10MycKaeT OMMOKHM B ONpeaeIeHUH
MOHATHH, NCKAXXAIOLINE UX CMBICI, 0ECIIOPSIIOYHO U HEYBEPEHHO U3JIaraet
MaTtepuan. Jlemaer omumOKM B OTBETaX Ha YTOUHSIOIIME BOIPOCHI
npenojasares

4.3. TUITIOBBIE 3ATAHUA J1JIA KOHTPOJIBHBIX PABOT

KOHTpOHBHBIe pa6OTBI coacpiKaT HECKOJIBKO IMPAKTHYCCKUX 3a)1aH1/1171 M0 MHAMBUAYAJIbHBIM BapuaHTaM, B ITOJTHOM 00BemMe OXBAaThIBAOIIUX I/I3Y‘ICHHBII71
Marepuaia 1o YKa3aHHOﬁ Teme. BrlmoaHeHue KOHTPOJIBHBIX pa60T IMMO3BOJISICT OIIPCACIIUTD PE3YJIbTAT OCBOCHUS KOMHGTGHHI/Iﬁ o AUCHUINIMHE B pPaMKax
paCCManHBaeMOﬁ TCMBI, OLIGHI/IBaCMBIﬁ C MOMOIIIBKO COOTBETCTBYIOIIUX MHAUKATOPOB JOCTHIKCHUSA KOMHCTGHHHﬁ.



Tema Kon n NuaukaTopbl J0CTHKEHUS TunoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIeTEHIINH

Tema 1.1 IIK- 5 Cnocoben | UIIK-5.1 3unars: Meronsl u | 3aganme 1.1

IIponecc OCYLIECTBIISITH cpeacTBa npoektupoBanus | Kakue yrBepkaeHuss KOPPEKTHO OTPAXKArOT CyLIHOCTh IIPOLIECCA aHAIN3a JaHHBIX?

aHaam3a MPOCKTUPOBAHKUE | KOMIIBIOTEPHOTO IMPOTPAMMHOTO

JAHHBIX. CTPYKTYp obeceueHus Bapuants! oTBeTa (BbIOEpUTE BCE BEPHBIC):
JAHHBIX 623 1. AHanu3 NaHHBIX HATIPaBJICH HA U3BJICUCHUE 3HAHUM U 3aKOHOMEPHOCTEH U3 TaHHBIX
NAHHEIX UIIK-5.2 VYmerb: Ilpumenars | 2. AHamu3 TaHHBIX 3aKJIIOYACTCS TOJBKO B XpaHEHHHU JTAHHBIX B 0a3ax JTaHHBIX

METO/IbI u cpeactBa | 3. AHanM3 JaHHBIX BKIIOYAET 3Tambl cOOpa, OUYMCTKH, 00paOOTKU M MHTEPIPETALMH AaHHBIX

[TK-6 Crioco6eH | MPOEKTUPOBAHKS 4. AHaju3 IaHHBIX HE MPEoaraecT GOPMYITHPOBKH IIEJIH HUCCIICI0BAHUS

[IPUMEHSATH
METOJBI U
cpezicTBa
HpOGKTI/IpOBaHI/I
o
KOMHI)IOTepHOF
0
IIPOrPaMMHOI0
obecreyeHus

KOMITBIOTEPHOTO [IPOrPaMMHOI0
o0ecrieyeHusi, CTpyKTyp IaHHBIX,

0a3  [maHHBIX, MPOTPAMMHBIX
uHTephericon
HIIK-6.1 3nHatb: MeTOonos u

CpelCTBa MPOCKTUPOBaHUS 0a3
JaHHBIX

HIIK-6.2 Ywmern: IlpumMeHnsTs
METO/IbI u cpeacTa
MPOEKTHPOBAHUS

KOMITBIOTEPHOTO [TPOrPaMMHOTO
obecrieueHusi, CTPYKTyp JTaHHBIX,
0a3  JaHHBIX, MPOrPaMMHBIX
uHTepdericon

5. Ananu3 JAaHHBIX UCIIOJB3YCTCA O NOAACPKKU NPUHATUA YIIPABICHYCCKUX U IPUKJIAAHBIX
pereHuit

OtBer: 1, 3,5

Ilosicaenue:

1 — BepHO, OCHOBHOfI ICJIBKO aHaJIn3a JaHHBIX SIBJISACTCA HOHy‘ICHI/IC 3HaHI/II71 1 BBIBOIOB.
3 — BepHO, aHaN3 JaHHBIX MPEACTABISAET COO0I MHOTOATAITHBIN MTPOIIECC.

5 — BepHO, pe3yNbTaThl aHAN3a UCTIONB3YIOTCS TSI IPUHSATHS PEIICHUH.

3aganme 1.2
Kakwue yTBepxIeHNsT KOPPEKTHO XapaKTePU3yIOT YPOBHU HH(POPMAIIMK U CTaHAAPThI aHAIIN3a
JaHHBIX?

Bapuants! oTBeTa (BbIOEpHTE BCE BEPHEIE):

1. JlaHHBIE IPEACTaBISIOT CO00H HeoOpaboTaHHbIe (GaKTHl U HAOIOICHHS

2. Nudopmanust popMHupyeTcs B pe3ysibTaTe HHTEPIIPETALINN IaHHBIX B KOHTEKCTE

3. 3HaHMA HaXOJATCA Ha HIJKHEM YPOBHE MH()OPMAIIMOHHOW MUPaMHIbI

4. CraniapTsl aHaM3a JAHHBIX 00ECTICUYMBAIOT BOCIIPOM3BOIMMOCTD M €JIMHBIA TIOAX0]] K
aHAIN3Y

5. CRISP-DM sBnsiercs npuMepoM CTaHAapTa NpoLecca aHaIu3a JaHHBIX

Otget: 1,2,4,5




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

[losicaenue:

1 — BepHO, TaHHBIC HE HECYT CMBICIIA 0€3 00pabOTKY.

2 — BepHO, HH(OPMAILIUSI — 3TO OCMBICIICHHbIE JaHHBIC.

4 — BepHO, CTAaHIAPTHI PETIIAMCHTUPYIOT MPOIIECC aHATU3A.

5 — BepHo, CRISP-DM — o0uienpuHsATHINA CTaHIAPT )KU3HEHHOTO [UKJIA aHAIN3a TaHHBIX.

3aganme 1.3
PacmonoxuTe 3Tanpl aHaIM3a TaHHBIX B IOTHYECKU KOPPEKTHOM MOCIICIOBATEIHLHOCTH.

Oransl:

1. MoaenupoBaHue

2. Ilonnmanue 3anayu (1enei aHamn3a)

3. [loaroToBKa AAHHBIX

4. IloHnMaHME U IEPBUYHBINA aHAIU3 JAHHBIX
5. OneHka pe3ynbTaToB

6. Buenpenue pe3ynbTaToB

OrtBert: 243156

Ilosicaenue:

CHayvasia opMyJIUpYyeTCs 1eNb aHAIN3a, 3aTEM H3Y4YaroTCs JIJaHHbIE, TOCIIC Yer0 OHU
MOATOTaBINBAIOTCSA. Jlamee CTpOsATCS MOIETH, OLICHUBAETCS UX KaYECTBO M TOJIBKO ITOCIIE 3TOTO
pe3yIbTaThl BHEAPSIOTCS.

3ananue 1.4
Pacrnionoxure ypoBHU HH(POPMAIIMOHHON MUpaMHIIBI OT 0a30BOT0 K HAMOO0JIee BEICOKOMY.

YpOBHU IUpPaMHUJIBIL:
1. 3nanus

2. lanubie

3. Myapocts

4. Uadopmarus




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

OrtBerT: 2413

Ilosscuenue:
JlaHHBIE SBISIOTCS OCHOBOM, U3 HUX (hopMUpyeTCst HHOpMAITUs, 3aTeM — 3HAHUS, & BBICIITHI
YPOBEHb — MYAPOCTh KaK CITIOCOOHOCTh MPUHUMATH 000CHOBAHHBIE PEIICHUS.

3aganmue 1.5
yCTaHOBI/ITC COOTBCTCTBHUC Menczxy ypOBHeM HH(bOpMElHPIOHHOﬁ HI/IpaMI/IILI)I " €Iro OIIMCAHUCM.

Coucok 1:

1. Janusie

2. Nadopmanus
3. 3HaHusA

4. Mynpoctb

Crnncoxk 2:

A. OcMBbICIEHHBIE BBIBOJBI U PEKOMEHIALNH JUIS IPUHSTHS PELICHUH
B. HeobOpaboTraHnble (akThl 1 3HAYCHUS

C. BrbIsiBJIeHHBIE 3aKOHOMEPHOCTH 1 0000IIIEHHSI

D. [lanHbIe, HHTEPIPETUPOBAHHBIE B ONPEEIIEHHOM KOHTEKCTE

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

3aganmue 1.6
YcTaHoBUTE COOTBETCTBHE MEXKIY CTAHIAPTOM U €r0 XapaKTePUCTHUKOM.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crucok 2:
A. CtanmapT, OpUEHTHPOBAHHBIN Ha 3TAITbl BRIOOPKHU, MOJICTUPOBAHYSI U OIICHKH




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

B. IIpornecc u3BneueHus 3HaHUH 13 0a3 JaHHBIX
C. YHuBepcaigpHas MOJICTb >KU3HEHHOTO IUKJIa aHau3a JaHHBIX

Ortser: 1C, 2B, 3A

3aganmue 1.7
KakoBa ocHOBHa 11eb aHaIM3a JAaHHBIX?

BapuanTsl oTBeTa:

1. Xpanenune 60mpmmx 006EMOB HHGOPMAITIH

2. V3Bnevenne 3HaHUH U MOJAEPKKA IPUHATHS peIIeHui
3. Co3nganue HHGOPMAIIMOHHBIX CUCTEM

4. 3amMeHa SKCIEPTHBIX OLIEHOK 0e3 MPOBEPKHU

OtBeT: 2

[Toscaenue:
AHaju3 TaHHBIX HAIIPABJICH Ha MOJIyYCHUE 3HAHMI U 00OCHOBAHUE PEIICHUH, a HE Ha
XpaHeHHUE WK Pa3pabOTKy CUCTEM.

3aganme 1.8
Kaxoit cranmapT Hanbosiee MMpoKO UCTIONB3YETCS IS OITUCAHUS )KU3HEHHOTO ITUKJIa aHaIn3a
HNaHHBIX?

BapuanTsl oTBeTa:
1. UML

2.SQL

3. CRISP-DM

4. HTTP

OtBeT: 3

Iloscuenue:




Tema Kon n NuaukaTopbl J0CTHKEHUS TunoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIETeHIIHH

CRISP-DM — o0mienpuHATHINA CTaHIAPT, OMUCHIBAIOIIUI STallbl aHATN3a JJAHHBIX OT
MIOCTAaHOBKH 33JIa4M JI0 BHEAPCHUS.
3ananme 1.9
Kak Ha3pIiBaeTCs ypoBeHb HHPOPMAIIMOHHOW MUPAMHJIbI, HA KOTOPOM JIaHHBIC IPUOOPETAIOT
CMBIC]I B KOHTEKCTE?
OtBet: Mudopmarys
[losicuenue:
Hudopmarust popMUpyeTCs B pe3yiibTaTe HHTEPIPETAIIMH JaHHBIX U J00aBICHUS KOHTEKCTA.
3apanue 1.10
Kak Ha3pIBaeTCs cTaHAApT MpoIiecca aHaan3a NaHHBIX, BKITFOYAIOIIHA ATalbl TOHUMAaHUS
3aJla4M, TOHUMAaHUS TaHHBIX, TTOJITOTOBKYU JIAHHBIX, MOJICIUPOBAHHMSI, OLICHKH U BHEAPCHUS?
Orteet: CRISP-DM
[Tosicuenue:
CRISP-DM ornuceiBaeT NOMHBIN )KU3HEHHBIN IIUKJT aHAIHM3a JAHHBIX U IIMPOKO PUMEHSIETCS B
aKaJIEMMUYECKON U NIPUKIIATHON IPAKTHUKE.

Tema 2.1 IIK- 5 Cnocoben | UIIK-5.1 3uare: Meronsl u | 3agmanue 2.1

[IpenoOpad | ocyliecTBIsITH cpencTBa npoexTupoBanus | Kakue yTBepikIeHHss KOPPEKTHO ONUCBHIBAIOT CTPYKTYpPhI IaHHbIX Series u DataFrame

OTKa U MPOEKTUPOBAHUE | KOMIIBIOTEPHOI'O IPOrpaMMHOIO Oubmuoreku Pandas?

MOJITOTOBKA | CTPYKTYD obecrieucHUs

JAHHBIX. JAHHBIX 6a3 Bapna}HTH OTBETa (Bbl6epmei BCE BEpPHEIC):

O6paGotka | mammbIx HIIK-5.2 VYmern: Ilpumensats | 1. Series npeacrasisier cO00it OAHOMEPHYIO CTPYKTYpPY JAAHHBIX C HHACKCAMU

JAHHBIX © METOJIbI u cpeactsa | 2. DataFrame siBisieTcs AByMepHOM TaOJIM4HON CTPYKTYPOI aHHBIX

OMOILBIO [IK-6 Crioco0eH | MpPOEeKTUPOBAHUSA 3. Series MOXeET COJIEP)KaTh JAHHBIC Pa3HBIX THUIIOB B OJTHOM OOBEKTE

ITOMOIIE )

HaKeTI: IPYMEHSTD KOMITbIOTEpHOro Tporpammuoro | 4. DataFrame cocronr us3 Ha0opa 0OBEeKTOB THIIA Series
5. Series He moAAEPKUBAET PAOOTY C UHIEKCAMHU

Pandas METOJIBI U obecreueHusi, CTPYKTYp IaHHbIX, p paboty

CpeacTea OrtgeT: 1,2, 4




Tema Kon n NuaukaTopbl J0CTHKEHUS TunoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIeTeHIIMH

MPOCKTUPOBaHU | 0a3  NaHHBIX,  MPOrPAMMHBIX

s uHTepdericon Iosicuenue:

KOMIBIOTCPHOT | YITK-6.1 3marn: Meronbt u ; : izgﬁg, Eif?r&?n??ﬁig:;ﬁgfggggﬁc ;%iiﬁ_lc}? I\(/[gllpOKI/I 1 CTOJIOIIBI)
, .

0 CPEICTBA MPOCKTHPOBAHMsS 0a3 | 4 BEpHO, KaXkablii cronben DataFrame siBisiercst o0bexTOM Series.

IIPOrPaMMHOI0 | JaHHBIX

obecrieyeHus 3ananue 2.2

HUIIK-6.2 VYwmerb: IIpumeHnsts
METO/IBI u cpeacTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO [TPOrPaMMHOTO
o0ecrieyeHusi, CTpyKTyp IaHHBIX,
0a3  gJaHHBIX, NPOrPAMMHBIX
uHTepdericon

Kakune meronst Pandas ucmons3yrotes sl peBapuTeIbHOTO aHAIN3a CTPYKTYPHI TaHHBIX U
BU3yaJIn3anuu?

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

2. info()

3. describe()

4. plot()

5. merge()

OtBer: 1,2,3,4

Iosicuenne:

1 — BBIBOJ MEPBBIX CTPOK HAOOpa JaHHBIX.

2 — oToOpakaeT HHPOPMAIHIO O TUTIaX JAHHBIX M MPOIYCKaX.
3 — paccuuTHIBAET OMUCATENILHBIE CTATUCTHKH.

4 — ycnonb3yeTcs Ui BU3yaln3alui JaHHbIX.

3aganmne 2.3
Pacrnionosxute 3Tansl paboThl ¢ JaHHEIME B Pandas B oruyecku KOppeKTHOM
[IOCJIEOBATEILHOCTH.

Dramnsbl:

1. BuzyanbHblil aHANN3 JaHHBIX

2. 3arpy3ka maHHbIx B DataFrame

3. Anaimms ctpykrypsl qansbix (info(), head())




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

4. OuncTka 1 IpeoOdpazoBaHue TaHHBIX
Ortger: 2341

Ilosicuenue:
CHauana JaHHbIE 3arPyKaKTCs, 3aTEM U3YYaeTCsl X CTPYKTYPA, ITOCIE YEro BBIIOIHAETCS
OUYMCTKA, U TOJIBKO 3aTEM MPOBOJUTCSA BU3YaJbHBIN aHAIU3.

3aganue 2.4
YmopsnounTe NeicTBUS MU NIEPBUYHOM aHAIIM3€ HOBOTO Habopa gaHHbIX B Pandas.

JlenicTBus:

1. [loctpoenue rpadukos

2. IIpocMOTp NEPBBIX CTPOK JAHHBIX

3. [Tonyuenune nHGOPMAIMHK O THMAX JAHHBIX U TPOITYyCKax
4. Pacuét onucaTenbHBIX CTATUCTUK

OrtBerT: 2341

Iloscuenue:
CHauana u3ydaercs COACPKUMOE TaOJIHIIbI, 3aTeM €€ CTPYKTYypa, Jajiee YUCIOBhIC
XapaKTEPUCTUKH, U TOJIBKO MOCJI€ TOTO — BU3YAIH3AITHSI.

3aganmue 2.5
YcraHoBUTE COOTBETCTBUE MEXKIY MeToI0M Pandas 1 ero Ha3HAYCHUEM.

Crucok 1.
1. head()

2. info()

3. describe()
4. plot()

Chucok 2:




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

A. Buzyanuzanus 1aHHBIX

B. BeiBon o6rieti uapopmarmu o ctpykrype DataFrame
C. OrobpakeHne IEPBBIX CTPOK TAOIUIIBI

D. Pacuér onucarenbHbIX CTATHCTHK

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

3ananue 2.6
YcTaHoBHTE COOTBETCTBUE MEXKY CTPYKTYpOoi naHHBIX Pandas n e€ xapakTepuCcTHKOH.

Crucok 1:
1. Series
2. DataFrame

Crucok 2:
A. JIBymepHas TabnudHas CTPYKTypa JaHHBIX
B. OngHOoMEpHBIN MacCUB ¢ MHAEKCAMU

OrtgeT: 1B, 2A

3aganme 2.7
Kakoti meToz Pandas mo3BosisieT noay4uTh HHGOPMAIMIO O THITAX JTaHHBIX CTOJIOIIOB U
KOJINYECTBE MPOMYCKOB?

BapuanTs! oTBeTa:!
1. head()

2. describe()

3. info()

4. plot()

OtBeT: 3

Iloscuenue:




Tema

Kon n
¢opmyauposka
KOMIIEeTeHIIM U

HNHAuKATOPHI TOCTHKEHUS
KOMIIETEHI[MH

TunoBoi BAPHAHT KOHTPOJILHOM PadoThI

Merton info() BEIBOAUT TUTIBI IaHHBIX, KOJTHMYECTBO HEHYJIEBBIX 3HAYCHUN B 00BEM TaMSITH.

3aganue 2.8
Kaxoi#t metog Pandas ncrone3yetcs uist mOCTpoeHUs TpaIKOB Ha OCHOBE JTAHHBIX
DataFrame?

BapuanTe! oTBeTa:
1. visualize()

2. draw()

3. plot()

4. show()

OtBeT: 3

IosicueHue:
Mertog plot() mpemocTaBiseT BCTpOSHHBIE CPelICTBA BU3yanu3aliu Ha ocHoBe Matplotlib.

3ananme 2.9
Kak Ha3piBaeTcs AByMepHas TablIM4HAasK CTPYKTypa JaHHbIX OubmaroTekn Pandas?

Ortsert: DataFrame

Iloscuenue:

DataFrame npeana3HaueH i1 XpaHEeHUs U 00paOOTKY TaOJIMYHBIX TaHHBIX C MHACKCAMH U
CTOJIOLIAMH.

3aganmne 2.10

KaKOﬁ METO[, Pandas I/ICHOJ'Il)SyeTCSI JJI1 BBIMUCJICHUA OCHOBHBIX OITMCATCIIBHBIX CTATUCTUK
YUCIIOBBIX CTOIOIOB?

Ortgert: describe()

Iloscuenue:




Tema

Kon n NuaukaTopbl J0CTHKEHUS TunoBoi BAPHAHT KOHTPOJILHOM PadoThI
¢opmyauposka KOMIIeTEHIIU U
KOMIIeTeHIIMH

Merton describe() paccuuThIBaeT cpeiHee, MEIUaHy, CTaHAAPTHOE OTKIIOHCHUE U IPYTHC
CTAaTHCTHYECKHE TIOKA3ATEITH.

Kpumepuu oyenusanus KOHmMpPOIbHOU padomul:

Onenka Kpurepun onennBanns

OTJIMYHO BrictaBusiercsi, eciu  oOydalomIMACS yMEET YBS3bIBATH TEOPUIO C

MPaKTUKOW (pemiaer 3amadd, (HOPMYIHUPYET BBIBOABI, YMEET MOSCHUTH
MOJTydYeHHBIE Pe3yNbTaThl), BIaJeeT MOHATHUHHBIM aImapaTroM, IOJHO U
IyOOKO OBJIaJIeNl MaTePUAIOM IO 33JJaHHOW TeMe, OOOCHOBBIBAET CBOU
CYXIECHUS U NaéT

NpaBUJIbHBIE OTBETHI HA BOIPOCHI MPEMOAABATENS

X0po1o

BrictaBusiercsi, eciu  oOydaromIMACS yMEET YBS3bIBATH TEOPUIO C
MPaKTUKOH (pemaer 3ama4u U GOPMYJIHPYET BHIBOABI, yMEET MOSICHUTH
MOJTyYECHHBIE PE3YJIbTAaThl), BIaZeeT HMOHATHUHHBIM allapaTroM, HOJHO H
ryOOKO OBJIafET MaTepualoM IO 3aJaHHOW TeMe, HO COJep)KaHhe
OTBETOB HMEIOT HEKOTOpble HETOYHOCTH U TpeOyIT YTOYHEHHS U
KOMMEHTApUs CO CTOPOHBI TPENIOAaBATEINSL.

YA0OBJIE€TBOPUTEIBHO BLICTaBJ'ISIeTCSI, €CJIn oGy%mumﬁca 3HAaCT U IOHUMACT MAaTepuaJl IO

3aJaHHOM  TeMe, HO H3I0KEHHE HEIOJIHOE, HEIOCIeI0BaATENLHOE,
IIOHYCKaIOTCH HCTOYHOCTHU B OHpeI[eJ'IeHI/II/I HOHSITI/II\/'I, CTyILeHT HC MOXET
000CHOBATh CBOM OTBETHI HA YTOUHSIOIUE BOMPOCH MPEOIaBaTes

HEYAOBJECTBOPUTECJIBbHO BLICTaBJ'ISIeTCSI, €CJIN O6y‘laIOH.IHﬁCH A0IyCKacT OIIMOKU B OIpeACICHUN

MOHSTHIA, NCKaXKAIOLIHe UX CMBICIT, 0ECTIOPSIIOYHO U HEYBEPEHHO H3JIaraet
Matepuan. Jlemaer ommOKH B OTBeTaX Ha YTOUYHSIOIIME BOIPOCHI
TIperoaaBaTesst




4.4. TANIOBBIE 3ATAHMSI 1)1 CAMOCTOSITEJIBHOM PABOThI

CamocTtosTenpHas paboTa BKIIOYAET B ce0sl MpOopabdOTKy TEOPETUIECKOr0 MaTepraia, H3y4eHHe PEKOMEHIyeMOH JINTEePaTyphl, BHITIOJHEHHE MPAKTHUKO-
OPUCHTHPOBAHHBIX 3aJaHui (3aNOJHEHHE TAOJUI], MPOBEJACHUE CPABHUTEIBHOTO aHAIN3a, COCTABICHUE CXEM M Jp.), PCIICHUE MPAKTUYCCKHUX 3ajad, CO3JIaHUC
Mpe3eHTanri, HarMcaHue pedepaToB, MOI00PKAa HOPMATUBHOTO ¥ MHOTO MaTepralia U BBIITOJIHEHUE IPYTHUX 3aIaHUH.

Tema Kon u NHaMKaTOPBI J0CTHKEHUS Tumnosoe 3a1aHue AJI CAMOCTOATEILHON padoThI
¢popmyanpoBka KOMIIETeHIINH
KOMIIeTeHLMH
Tema 1.1 [IK- 5 Crioco6en HUIIK-5.1 3uarb: Metonsl u cpeacta | CamocTosTensHO H3yunTe TeMy «CTaHIapThl B 001aCTH aHaTM3a JaHHBIX) U
IIpouecc OCYIIECTBIIATH IPOEKTUPOBAHHS KOMIIBFOTEPHOTO | MOJATOTOBBTE KPATKUM JOKJIAJ [0 H3y4EHHOMY MaTepHairy
aHAJIN3a IIPOEKTUPOBaHUE IPOTrPaMMHOI0 00eCIICUEeHHS Yro ciesyer 0TpasuTh:
JAHHBIX. CTPYKTYp JaHHBIX
6a3 TAHHBIX HMIIK-5.2 Ymers: lIpuMeHsITs METOMBI M | B pedpepaTe Ha TeMY MOKHO PACCMOTPETH PAa3IMUHbIE ACHEKTHI, CBA3AHHbIE C
cpencTsa IIPOEKTUPOBAHMS | CTaHAApPTHU3ALUCH B 3TON O0JIACTH.
[1K-6 CiocobeH KOMITBIOTEPHOTO nporpammHuoro | TexHuueckue cTaHaapTsl i cOopa, XpaHeHHs, 00pabOTKH U aHaIM3a OOJIBIINX
IPUMEHSITH o0ecrieueHns, CTPYKTyp JaHHBIX, 0a3 | JaHHbIX. OHM yCTaHABIMBAIOT 061111/1e MPUHLMIIBI U TIpaBuiIa Ui pa3paboTKu U
METOZEL B JAHHBIX, IPOrPAMMHBIX HHTEP(hEHCOB BHE/IPCHUS] TEXHHYECKHUX PEIICHUH B Pa3IMYHbIX chepax.

MesxayHapoJHbIe U OTPAaciieBbIe CTaHAaPTHI KAYeCcTBa JAaHHBIX. DTO CUCTEMBI
cpeAcTsa HIIK-6.1 3natb: MeToapl ¥ CpeACTBA | TpeGOBaHMUI M METOMOJIOTHM, CO3JaHHbIE TIPU3HAHHBIMA OPraHU3ALUAMH IS
NMIPOCKTUPOBAHUS | MPOCKTHPOBAHUS 0a3 TaHHBIX obecrieueHns €IMHOTO MOIX0/Ia K OI[CHKE M YJTyUIICHHIO JTaHHBIX.
CMTIOTENION | 1.2 Ve pues werows | 290 8 00T oo oo, iy,
IpOrpaMMHOI0 cpencTBa POEKTUPOBAHUS yHap PMEL P 24 g
T — KOMITBIOTEPHOTO HPOFPAMMHOTO MH(pOPMaLUH, YIIPaBIeHNE PUCKAMH, OLICHKY YS3BUMOCTEH U METObI 00ECIICUeHHS

KOH(QHICHIIMAILHOCTH, IIEIOCTHOCTH M JOCTYITHOCTH JaHHBIX

obecriedeHusi, CTPYKTYp JaHHBIX, 0a3
JAHHBIX, IPOTPAMMHBIX HHTEP(EHCOB
Tema 2.1 I1K- 5 Criocoben HUIIK-5.1 3Hatb: Metonasl u cpeactBa | CaMOCTOATENIbHO H3yUnuTe TeMy «OCHOBHBIE CTATUCTHYECKUE METOIbI OMOIMOTEKH
[Ipenobpabo | ocymiecTBIsATH NPOCKTHPOBAHUS xommbioTepHoro | Pandas.» v moaroroBpTe KpaTkuii J0KIa1 10 H3yYEHHOMY MaTepuaiy
TKa U MIPOEKTHUPOBAHHUE IPOTrPaMMHOT0 00ecIeUeHHS
MOATOTOBKA | CTPYKTYP JaHHBIX Yro cnenyer 0TpasuTh:
JAHEEIX, 643 TAHHDIX HIIK-5.2 YMeth: [IpuMeHSITH METONBI )
O6patotka CpencTBa NPOEKTUPOBAHHS | MOKHO pacCMOTPETh METO/IBI pacy€Ta ONUcaTeNbHBIX CTATUCTUK, TPUMEPHI KOJa U
JAHHBIX © I1K-6 Ciocoben KOMITBIOTEPHOTO MPOrpaMMHOTO | METObI BU3yaln3aliy pe3yJIbTaTOB CTATUCTHYECKOTO aHAIN3a JaHHbIX. Taxke

MPpUMCHATH

MOXXHO U3YYHUTH PECYPCHI, KOTOPBIC ITOMOT'alOT U3YYUTh 3TU TEMBIL.




Tema Kon u NHaMKaTOPBI J0CTHKEHUS Tumnosoe 3a1anue A1 CAMOCTOATEILHONH padoThI
¢opmyauposka KOMIIeTEeHIIUH
KOMIMeEeTEeHIH U
MTOMOIIIBIO METOBI U obecrievyeHusi, CTPYKTyp MHaHHBIX, 0a3
makera CpeicTBa JTAHHBIX, TPOrPaMMHBIX HHTEP(DEHcoB MeTtombt
Pandas Merton describe() — reHepupyeT CBOJKY ONMUCATENLHBIX CTATUCTHK JIJIS BCEX
NPOEKTUPOBAHUA | p1K-6.13 )
-1 SHAThb: YHCIIOBBIX KOJIOHOK B DataFrame. BxirouaeT KoqnuecTBo, CpeaHee, CTaHAapTHOE
KOMHLIOTepHOFO OTKJIOHCHUC, MUHUMYM, MAKCUMYM U 3HAYCHUA KBapTHHCﬁ.
HDOIDAMMHEOLO MeTo/Ip1 ¥ CpenicTBa MPOSKTHUPOBaHHS 0a3 ; .
porp P— MeTtoapl mean() 1 median() — BBIYUCIISAIOT CPEAHEE 3HAYCHUE YUCIOBON KOJOHKH
oOecrieueHus 1 Menuany (cpeaHee 3HaueHHE Habopa JaHHBIX, OTCOPTHPOBAHHOTO B MOPSIKE

HUIIK-6.2 YMeTh:

[lpumeHsTh  MeTOOBI M CpeAcTBa
MPOCKTHPOBAHUSI KOMITBIOTEPHOT'O
IPOrPaMMHOTO OOECIICUeHHs, CTPYKTYp
JaHHBIX, 0a3 JaHHBIX, NPOrPaAMMHBIX
uHTepdericon

BO3pacTaHus).

Mertoapt min() 1 max() — HaxXoJAT MUHIUMalIbHOE U MAKCUMAaJIbHOE 3HAYCHUS B
KOJIOHKE.

Mertox count() — IOICYUTHIBACT YHUKAJIbHBIC 3HAYCHHUS B KATETOPHAITBEHON
KOJIOHKE.

Oynkust quantile() — BBIYUCIIAET KBAHTUIIN (3HAYECHUSI, COOTBETCTBYIOIIUE P-OMY
MIPOILIEHTY).

[puMepbI Koa TS pealn3aniy CTATACTHYECKHX METOIOB ¢ oMoIpio Pandas,
HanpuMep:

Brlunciienue cpeiHero 3HadyeH st KOJIOHKHU Score — SCOore_mean =
df'score’].mean().

Briuncienre Mequanbl KOJOHKH SCOre — score_median = df['score’].median().
IMorck MEHAMAIBEHEIX U MaKCHMAIIbHEIX 3HaueHui — score_min = df'score].min()
u score_max = df['score].max().

Buszyanuzauus

BerpoenHbie GyHKIMY 1151 cO37aHus rpaduKoB — MeTOoJ plot, KOTOPHKIi SBIISETCS
o0omnoukoii Bokpyr 6ubnmnorexku matplotlib. [TozBonsier co3naBars Buzyanusanuu
Hanpsmyto u3 DataFrame i Series 6e3 He0OX0AMMOCTH U3BIIEKATh JaHHBIC U
HacTpauBaTh rpadUKu ¢ HYJS.

Tuns! TpadIKOB — JTUHEWHBIN, CTOIOYATHIHN, THCTOTpaMMa, JUarpaMMa paccesHus,
Ak ¢ ycamu (box).




Tema Koa n HNHaukaTopsl JOCTHKECHUSA
¢opmyauposka KOMIIeTEeHIIUH
KOMIIeTeHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI

Hacrpoiiku BHemHero Bra rpadpukos — Pandas mo3BoiseT HacTpanBaTh BHELIHUI
BUJ rpaKOB Yepe3 mapameTpsl MeToaa plot.

[Ipumeps! rpaduIKoB U TUarpaMM, MMOCTPOSHHBIX ¢ TOMOIIBI0 OnbInoTeku Pandas
JUTSL BU3yaIM3alliy pe3yIbTaTOB CTATUCTUYECKOTO aHAN3a JaHHBIX:

Pecypcsl

Jiis M3ydeHus CTaTUCTUYECKUX METOI0B ¢ moMolpto Pandas MokHO
UCIIOJIb30BaTh:

Jokymenrtanmto Pandas — oHa conepxut uHpopManmo o MeToaax u GyHKIUIX
OnbIMoOTEKN.

Crienaau3upoBaHHbIC KHUTH U OHJIAHH-KYpPCBHl — OHM MOT'YT IIPEI0OCTaBUTh
Oosble HHPOPMAIMH O KOHTEKCTE U pUMeHeHnH GpyHKImid Pandas.

Cratbu — Hanpumep, «OnucarenbHas ctatuctuka Pandas: PykoBoacTBo st
HaYMHAIOMMX» Ha caiite LabEX, rie mpuBeeHsp momaroBple HHCTPYKIIAN IO
pacuéry CTaTUCTHK.

Kpumepuu oyenusanus camocmoamenpHoi pabomupl:

Onenka Kputepun ouennBanns
OTJINYHO BBICTABIISIETCS €CII paboTa HOCUT HAY4YHO-HCCIIEA0BATEIILCKUI XapaKTep,
MPOAHAIN3NPOBAH M CHENAH CpPaBHUTEIbHBIA aHAIM3 HECKOJIBKHMX
JIMTEPATYPHBIX HCTOUHUKOB, TPUBEIEHBI TPUMEPHI
X0po1Io BBICTABJISICTCS. €CJIM TPOAHAIIM3UPOBAH U CIIE€JIAH CPABHUTEIbHBIN aHAIN3
HECKOJIbKMX JIMTEPATYPHBIX HCTOYHHUKOB, IPUBEJEHBI IPUMEPHI
YAOBJIETBOPUTEILHO BBICTABIIIETCSl €CJIM  IPOBEJEH CPAaBHUTENBHBIM aHalIM3 Hay4dHO-

METOJINYECKOH JINTEPATYPhl, IPUBEAEHBI IPUMEPHI

HCYAOBJIECTBOPUTECJIBHO

BBICTABIISIETCSl €clii paboTa Tponuia MPOBEpKY HA aHTUILIArMar |
COOTBETCTBYET TpeOOBaHMIM 0(hOpPMIICHHUS

4.5. AHANBUAY AJIBHBIE 3ATIAHUA VIS KYPCOBBIX PABOT
KypcoBbie paGoThl He MpeaycMOTPEHbI




KypcoBast pabota mo3BOJISCT BBISBUTH CTCIICHb BaJICHUS 0a30BBIMH 3HAHUSMHU, YMEHUSIMH U HAaBBIKAMH, HEOOXOIUMBIMU JIJIsi OOYUYCHHS, U ONPEICIUTh
YPOBCHbB BJIAJICHUSI HOBBIM MaTEPHAIIOM.
[IpumepHBIe MHANBHTyaTbHBIE 33aHUS (TEMBI) UIT KYPCOBBIX padoT:

Kpumepuu oyenusanus Kypcosoit pabomaoi:

Onenka Kpurepum onneHuBaHus

OTJIMYHO ConepxaHue KypcoBOH paOOThl IHOJHOCTBIO COOTBETCTBYET 3aJaHMIO,
coJieprKallleMycsl B METOJUYECKUX YKa3aHMAX, U Iulany. IIpencraBieHsl
pe3yabTaThl CTPYKTYPHUPOBAHHOTO M JIOTMYECKU IIOCJICAOBATEIBHOIO
0030pa JMTEPAaTYPHBIX W HHBIX HCTOYHHKOB IO TEME HCCICIOBAHUSL.
CTtpykTypa KypcoBOW pabOThI JIOTMMECKHM W METOAMYECCKH BBLACPIKaHA.
BepHno omnpenienensl uCX0AHbIE TaHHBIE U1 pacueToB. Bee anamuTrueckue
pacueTbl  BBINOJIHEHBI BEPHO, KOPPEKTHO IPUMEHEHBl  METOBI
SKOHOMMYECKOI'0 aHajIM3a, HE HapylleHa METOJHUKa aHalu3a IpeaMmera
ucciefoBanus. Bce  BBIBOABI M TPEANIOKCHUS  YOCIHTEIBHO
aprymeHTupoBaHbl. [lpu 3ammre KypcoBoil pabOTHI 0Oydarouiuiics
NPaBWIbHO M YBEPEHHO OTBEYAeT Ha BONPOCHI IPErojaaBaTes,
JEMOHCTPUPYET INIyOOKO€ 3HAHUE TEOPETUUECKOT0 MaTepuaa, Cioco0eH
apryMEHTHPOBAaTh COOCTBEHHbIE YTBEPKACHHUS M BBIBOJIBI

XOPOIIO0 ConepkaHre KypcoBOW paOOTHI TMOJIHOCTHIO COOTBETCTBYET 3aJ[aHUIO,
CoJIeprKaIieMycsl B METOJIMYECKUX YKa3aHWsX, U Iutany. [IpeiacraBieHs
pe3yJIbTaThl CTPYKTYPUPOBAHHOIO U JIOTMYECKH IOCIIEIOBATEIBLHOIO
0030pa JIMTEPATYPHBIX MW HHBIX HCTOYHHUKOB IO TEME HCCIICOBAHUSI.
CrpykTypa KypcoBOW pabOThl JIOTHYECKH W METOJIMYECKH BbIJIEp)KaHa.
BepHo ompezeneHbl UCXOJHBIC JaHHBIC JUIs pacueToB. B pacyerax
JIOTMYCKAIOTCSl HE3HAYHUTENIbHBIE (HEe MCKAKAIOIINE O0IIEro UTOTa OIICHKH )
MOTPEIIHOCTH/OMMOKH.  BOJIBIIMHCTBO ~ BBIBOJIOB W MPEJJIOKCHUI
apryMEHTUPOBAHO, KOPPEKTHO MPUMEHEHBI METOJbl 3KOHOMHYECKOTO
aHanM3a, HE HapylleHa METOJMKA aHalli3a MpeaMeTa HCCIIe[OBaHusl.
OdopmieHne KypcoBoil paOOTBl M IONYYCHHBIC Pe3yJIbTaThl B IEIIOM
OTBEUAIOT TPEOOBAHUAM, H3JIOKECHHBIM B METOJAMUYCCKUX YKa3aHHSX.
Wmerorcss  ofHA-7IBE HECYNICCTBCHHBIC OIIMOKA B  HCIIOJb30BaHUHU
TEPMHUHOB, B IOCTPOCHHBIX JHarpaMMax U cxeMax, B 0(popMIICHUH TaOJIHII.
HannuecTByeT HE3HAYMTENHHOE KOJUYECTBO TPAMMATHYECKUX W/HIU
CTHIHCTHYECKHUX OMmuOoK. [Ipu 3ammre KypcoBoit paboThl 00yUYaAIOIIIHACS
MPaBUJILHO ¥ YBEPEHHO OTBEYaeT Ha OOJIBIIMHCTBO  BOIIPOCOB




mperojaBareis, JASMOHCTPUPYET XOpoIlee 3HAHHE TEOPETUUYCCKOTO
MaTepuana, HO HE BCEr/la CIOCOOCH apryMEeHTHPOBAaTh COOCTBEHHBIE
YTBEpXKACHUA W BBIBOABI. llpm HaBOAAIIMX BOIMpOCax MpernoIaBaTels
WCIIPABIISICT ONIMOKU B OTBETE

YI0BJIE€TBOPUTEIHHO

CognepikaHue KypcoBOM pabOThI HOJHOCTBIO COOTBETCTBYET 3aaHHIO,
coliepXKaleMycsi B METOIMYECKHX YKa3aHWIX, W IUIaHy. PesymbraTs
0030pa IUTepaTypHBIX M UHBIX HCTOYHHKOB ITPEACTABICHB HEAOCTATOUHO
MOJIHO, HEJOCTATOYHO JIOTUYHO W MOCIeoBaTeNbHo. BepHo onpeaeneHs
UCXOIHBIC JaHHBIE JUIA PAacdyeTOB, HO HMEIOTCS TIpyOble OIMOKH B
pacderax. ApryMeHTalMs BBIBOAOB U MPEIJIOKEHHH ciadas WIH
OTCYTCTBYCT. DKOHOMHUYECKHE BbIBO/IbI HOCAT KOHCTaTI/IpyIOHII/Iﬁ
(ommcarenpHBIN)  xapaktep. VMEOTCS  OJHO-IBA  CYIIECCTBEHHBIX
OTKIIOHEHHH OT TpeOoBaHWH B oOdopMIeHHH KypcOBOi pabOTEHI.
[TosryueHHBIE pe3yNbTaThI B IIEJIOM OTBEUAIOT TPEOOBAHUSM, U3JI0KEHHBIM
B MCTOANYCCKUX YKa3aHUAX. Nmerotcs OAHa-ABC CyHIECTBCHHBIX OHII/I6KI/I
B HCIOJB30BAHUM TEPMUHOB, B TIOCTPOCHHBIX JAMAarpaMMax M CXeMax.
MHOro rpaMMaTHYeCKUX W/WIN CTWINCTHYECKHX ommOoK. [Ipm 3ammure
KypCOBOH pabOTHI 00yYatOLIHiAcs JOMYCKaeT rpyObie OIIMOKH TP OTBETaX
Ha BONPOCHI  TPENOJaBaTeNs, JAEMOHCTpPUpYeT ciaboe  3HaHHe
TEOPETHYECKOT0 MaTepuasia, B OOJBIIMHCTBE CiIydyaeB HE CIIOCOOCH
YBEPEHHO apryMEHTHPOBATH COOCTBEHHBIC YTBEPKICHUS ¥ BBIBOJIBI

HCYAOBJICTBOPUTECJIBHO

ConepxxaHnne  KypcoBOH  pabOThI HE  COOTBETCTBYET  3aJlaHHIO,
coliepXKalieMycsi B METOJMYECKUX YKa3zaHMsAX, M IUiaHy. HesepHo
OIIpe/ieNIeHbl NCXOHBIE JaHHBIE ISl PAacueTOB, HEBEPHO W HE KOPPEKTHO
MPUMEHEHBI METO/bI SKOHOMHYECKOTO aHaIn3a. DKOHOMUYECKHE BBIBOJIBI
cozlepXKaT HEBEPHYI0 IKOHOMHYECKYIO OLEHKy. Mmerorcs Goiee aBYX
CYILECTBEHHBIX OTKJIIOHEHHH OT TpeOoBaHMH B O(QOPMIICHHH KypCOBON
paboThl. Bosbioe KOIMYecTBO CyIIECTBEHHBIX OMIMOOK MO CYTH paboThl,
MHOT'O TPaMMaTHUYECKHX M CTHIUCTUYECKUX OMMUOOK u Jp. [lonmyueHHbIe
pe3ysabTaThl HE OTBEYAIOT TPEOOBAHMUSIM, M3JIOKEHHBIM B METOANYECKHUX
ykazanusax. llpm  3amuTe  KypcoBodW — pabOTBI  OOyYaromImiics
JIEMOHCTPHPYET c1aboe TOHMMaHKUE MPOTPAMMHOI0 MaTepuana, CTyJIeHT
HE MOXKET 3alllUTUTh CBOM PEIlEHHs, IOIMyCKaeT rpyOble (hakTHuecKue
oKOKY NPU OTBETAaX Ha IMOCTABJICHHBIC BOIIPOCH! WIIM BOBCE HE OTBEYAET
Ha HuX. KypcoBas paboTa He TIpeJCTaBlieHa IPEIOJIABATENIO.
OOyuaromuiicst He sIBUJICS Ha 3alIUTy KYpCOBOH paboThI




5. MATEPHUAJIBI IJIS1 ONEHKHU PE3YJIbTATOB IPOMEXYTOUYHOM ATTECTALIUU

IIpomexyTouHas aTTecTarys MPOBOANUTCS B popMe 3aueTa/3adera ¢ OIeHKOW/9K3aMeHa.
5.1. Bonpockl Kk 3a4ery:

. Onuimmre npouecc aHaau3a JaHHBIX 1 OCHOBHBIE 3Tallbl, KOTOPBIE OH BKJIOYAET.

. [JoueMy aHanu3 TaHHBIX pacCMaTPUBAETCA KaK HHCTPYMEHT MOJIEPKKU MPUHATHS PEIICHNH, a HE KaK CaMOCTOATENbHAs LENb?
. Packpoiitre cmbIct nHGOPMAITMOHHONW MTUPAMUIBI M OXapaKTepU3yHTe KaKIBIH €€ ypOBEHbD.

. HO‘IGMY IepexXoa OT JaHHBIX K 3HAHUAM HEBO3MOKCH 0e3 KOHTEKCTa U I/IHTepHpeTaL[I/II/I?

. KakoBa ponb cTaHmapToB B Ipoliecce aHaju3a JaHHBIX U UX 3HaU€HHUE [l TPaKTHKH.

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

. CpaBHHTE CTPYKTYpBI JaHHBIX Series u DataFrame.

. [louemy DataFrame cunraercst 6a30BOM CTPYKTYpOU JaHHBIX MPHU aHaTN3e JaHHBIX B Pandas?
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. Kaxue 3amaun pematorcst Ha sTare 06pabOTKH U MOATOTOBKH NaHHBIX B Pandas?

10. [Nouemy stam npeaodpabOTKKU JAHHBIX CUATACTCS] OAHUM U3 CaMbIX BAXKHBIX B aHAJIN3E TAHHBIX?

11. Kak npeaBapuTeNbHBIN aHATH3 CTPYKTYPhI JAHHBIX IIOMOTAaeT BEIOPAaTh JAIBHEHIIYIO CTpaTeTuio 00padOTKY JaHHBIX?

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

13. 3auem ucnonb3yercs BU3yalnn3alusl JaHHBIX Ha 3Talle aHaJIM3a U MOArOTOBKU JaHHBIX?

14. Kakue npenmyIiecTsa 1aéT HCIOIb30BaHNE BCTPOCHHBIX CPEICTB BU3yainu3auuu Pandas?

15. Berpoennsie cpenctBa Pandas ynpomaroT u yCKOpSIIOT BU3yaIH3aInIo JaHHBIX, TaK KaK HE TPEOYIOT OT/AEIBHON HACTPOMKH U HAIIPSIMYIO paboTaroT ¢
obwrexTamu DataFrame u Series.

K] umepuu ouenusanus sauema c 01{8HK012/3K3(1.M€H(1.’

Onenka Kputepun onennBanus

3auteno | OOywarommuiics [ODKEH: yMETb CTPOUTb OTBET B COOTBETCTBHHM CO CTPYKTYPOH
M3JIaraeMoro BOIIPOCA; MPOJAEMOHCTPUPOBATh NMPOYHOE, JOCTATOYHO IIOJHOE YCBOEHHE
3HAaHMH  TPOTPAaMMHOTO  MaTepuana; MpPOJEeMOHCTPUPOBAaThH 3HAHHME  OCHOBHBIX
TEOPETUYECKUX MOHATHI; MPaBUILHO (OPMYIMPOBATh ONpPEAENICHHS; MOCIEA0BATEIbHO,
TPaMOTHO H  JIOTHYECKH  CTPOWHO  WBJIOKUTh  TEOPETHUECKWH  MaTepual;
MPOJIEMOHCTPUPOBATH YMEHHSI CAMOCTOSITEIIBHOW Pa0OThI C JINTEPATYpOil; yMETh cleNaTh
JIOCTaTOYHO 00OCHOBAHHbIE BBIBOABI 10 M3JIaraeMOMY MaTepHaly.

HeE O6yqaromm710ﬁ ACMOHCTPUPYCT: HC3HAHUC 3HAYNUTCIILHOM YacTH IporpaMMHOIO
3a4YTECHO mMarepualia; HE BJIaJJCHUC TIOHATHUHHBIM arnrapaToM IUCHUININHBI; CYHICCTBECHHBIC OLINOKHU
IIprU HM3JI0OKCHHUU y‘IC6HOI‘O marcepuajia, HCYMCHHE CTPOUTH OTBET B COOTBETCTBHU CO




CTPYKTYpOW H3JIaraeMoro BOIPOCA; HEYMEHHE JeNaTh BBIBOABI 110 H3JIaraeMOMY
Marepuaiy.

Kpumepuu OUCHUBAHUA 3a4uema C 01{6’HK012/3K3(1M8H(1.‘

Onenka Kputepun onennBanns

OTJIHYHO BricTaBnsercs, eciau 00y4aromuMcs MPaBUIIBHO W MOTHOCTHIO PACKPHITO
coJicpyKaHHEe MaTepuaia B Mpejaeiax HpOorpaMMbl, YETKO M IIPABHIBHO
JaHbl OIpPENEICHUS W PACKPBITO COJIEpKAHUE MOHSTUM, TOYHO
WCIIOJIb30BAaHbl HAy4YyHbIE W TEXHUYECKHME TEPMHHBI, B  OTBETE
WCTIOJIb30BaHbl paHee MPUOOPETEHHBIC TEOPETUYCCKUE 3HAHHMS, CACTaHbI
HEOOXOIMMBIE BBIBOIBI U O000IIEHHS

X0pOoIIo BricTaBnsercs, eciu o0ydyaronMMCS PacKPhITO OCHOBHOE COJEPIKaHUE
MaTepuaia B MpeleNiaX MPOrpaMMbl, JaHbl OMPEACICHUS M PACKPBITO
coJiep>kKaHue TMOHATHI, B OTBETE HCIOJL30BaHbI paHee MPUOOPETEHHBIC
TEOPETUYECKHUE 3HAHMS, CICJIaHbI HEOOXOIUMBIC BBIBOJBI M OOOOIICHHUS,
HO TPHUCYTCTBYIOT HE3HAYUTEIbHBIC HAPYIICHHUS B IOCJICIOBATEILHOCTH
W3JI0)KCHUS, UMCIOTCS OJTHA-JIBE HETOYHOCTH B COZICP)KAHHH OTBETA

Y/I0BJIETBOPUTEIBHO BrictaBnsercs, ecnu oOyyaromumces coiepaHue y4eOHOro marepuania
W3JI0KEHO (parMeHTapHO, HE BCerja IO0CIeOBaTeNbHO, HE JaHBI
OTIpeNeNICHHs, HE PACKPBITO COJEPKAHUE MOHATHH, WM OHH H3JI0KEHBI C
omKOKaMH, JIOMYCKAIOTCS OMIMOKM W HETOYHOCTH B HCIIOJIb30BAaHUU
HAYYHOM TEPMHUHOJOTHH, OTCYTCTBYIOT BBIBOJBI W OOOOINEHHS U3
MPebAYIIEro MaTeprala, WM BO3MOKHBI OIMIMOKH B MX U3JI0KECHUH

HEY/0OBJIETBOPUTETLHO BricTaBnsercs, eciin oOydaromMcs OCHOBHOE COJIEp)KaHHe Y4eOHOTo
MaTepuaia HE PacKpbhITO, HE JAOTCA OTBETHI HA OCHOBHBIC BOIPOCHI,
JIOMTYCKAIOTCsl  IpyOble  OMIMOKM B ONPEICIICHUM  ITOHATHH, B
KCIOJIb30BAaHUHM TEPMHHOJIOTHH, OTCYTCTBYIOT BBIBOJIBI U 00OOIICHHUS

6. MATEPUAJIBI JIJISI IMATHOCTUYECKOM PABOTBI
3amaHus s THArHOCTHYECKOW paOOThl TOJIKHBI 00€CIEYMBATh OLCHKY TOJIHOCTHIO MJIM YaCTHYHO COPMHUPOBAHHBIX KommeTeHIui. Kaxmoe 3aganue
JIOJDKHO OBITH MPHBSI3aHO K TOMY HITU HHOMY UHIUKATOPY CHOPMHUPOBAHHOCTH KOMIIETCHIINH.
Ilpu cpopmuposanuu 3ad0anuii 0na ouaznocmuueckol padomul HeOHOXO0UMO UCHOIL306ANb MECMO8ble 3A0AHUA C/1e0VIOUUX MUNOE.
Tun 3a1aHuA 1. 3aZIaHI/I$[ 3aKPBITOI0 THIla Ha YCTAHOBJICHUE COOTBETCTBUS.
Tun 3aganus 2. 3aaHus 3aKPHITOrO THITA HA YCTAHOBJICHUE TIOC/ICI0BATEILHOCTH.
Tun 3aganus 3. 3aganuss KOMOMHUPOBAHHOTO THUIIA, IPEAIOJIATAIOININE BIOOP OAHOTO MPaBUIHLHOIO OTBETA U3 MPEITI0KEHHBIX
Tun 3aganus 4. 3aganns KOMOMHUPOBAHHOTO THUIIA, TPEAITOJIATAIONINE BHIOOP HECKOIBKIX OTBETOB M3 MPEATIOKEHHBIX



Tun 3aJaHuA 5. 3aﬂaHI/IH OTKPBITOI'O TUIIA C Pa3BEPHYTHIM OTBCTOM.

Bce TunbI 3a1aHui J0KHBI OBITH MPEACTABJEHBI HE MEHee OJHOT0 pa3a

Ne Tema Kon HNuaukarop Tun 3aganue Yposenn
n/n 3aHATHS KOMIIeTEHIINH 3aJaHuA OCBOEHUS
KOMIIETEeHIUH
Bapwuanr 1 Bapuanrt 2
1 Tema 1.1 [IK- 5 Cnoco6en | MIIK-5.1 3HaTth: 1,2,3,45 | 3aganme 1 3aganme 1 BazoBbiii (1-3
ITporecc OCYILIECTBIIATH Kakwue yTBepkIeHHS KOPPEKTHO Kakue yTBepxaeHns KOPPEKTHO MHHYTHI)
AHAITH3a I[POEKTUPOBAHHE Metomer  u - cpencTsa OTPaXKaroT CYIHOCTH IPOIecca XapaKTEPU3YIOT YPOBHHU HH(POPMAIIUK
JAHHBIX. CTPYKTYp JAHHbIX MPOCKTUPOBAHNA aHaJn3a JaHHBIX? Y CTaHAApThI aHAJIN3A TAHHBIX ?
KOMITBIOTEPHOTO
0a3 TaHHBIX
MPOTrPaMMHOTO BapuanTe! oTBeTa (BhIOCpPUTE BCE Bapuants! oTBeTa (BbIOSpHTE BCE

I1K-6 Criocoben
PUMEHSITh
METObBI 1
CpeacTBa
HpOGKTI/IpOBaHI/I
o
KOMITHIOTEPHOTO
IPOTPaAMMHOTO
oOecrieyeHus

oOecrieueHust
HUIIK-5.2 YMeTh:

IIpumensaTe MeTOabl U
cpencTBa
MIPOEKTUPOBAHUSA
KOMITBIOTEPHOTO
MIPOrpaMMHOI0
o0ecrneveHus, CTPyKTyp
JIaHHBIX, 0a3 JaHHBIX,
MIPOrPaMMHBIX
uHTepdericon

HUIIK-6.1 3uarthn:

Metonel u  cpencTBa
NPOCKTHPOBaHUs  0a3
JTAHHBIX

HIIK-6.2 YMeTh:

[IpuMeHsITH METOIBI U
cpencTBa

BEpHEIE):

1. AHanu3 JaHHBIX HAIIpaBJICH HA
W3BJICUCHUE 3HAHUM U
3aKOHOMEPHOCTEN U3 JaHHBIX

2. AHany3 NaHHBIX 3aKIH0YACTCs
TOJIKO B XpaHEHUH JaHHBIX B
0a3ax JaHHBIX

3. AHann3 JaHHBIX BKIIFOYAET
aTansl cOopa, OYNCTKH, 00pabOTKH
Y UHTEPIPETANN JaHHBIX

4. Ananu3 gJaHHbIX HE
npenamnonaraet GopMyITUPOBKA
LIEJTH UCCIIEJIOBAHUS

5. AHanmu3 JaHHBIX UCIIOJIB3YETCS
JUTSL TIOJICPIKKY TIPUHSTUS
YIPABICHYECKUX U TIPUKIATHBIX
peleHuit

Orer: 1, 3,5
ITosicHeHME:!

1 — BepHO, OCHOBHOM LIEJIBIO
aHaJM3a JaHHBIX SBISETCS

BEpHbIE):

1. lanHbBIe IpENCTABISIIOT OO0
HeoOpaboTaHHbIE (DAKTHI U
HaOroIeHMS

2. Undopmarus popmupyercs B
pe3ysibTaTe HHTEPIPETALMN TaHHBIX B
KOHTEKCTE

3. 3HaHus HaXOOATCS Ha HIKHEM
ypoBHE UH()OPMALIMOHHON TTHPAMHIBI
4. CrangapThl aHAJIM3a TAHHBIX
00ecreyrBaloT BOCIPOU3BOAUMOCTD H
€/IMHBIA OAXO0/ K aHATU3Y

5. CRISP-DM sBnsercs npuMepomM
CTaHJapTa Mmpoliecca aHau3a JaHHbBIX

OtBet: 1,2,4,5

ITosicHeHue:

1 — BepHO, JaHHbBIC HE HECYT CMbICIIA
0e3 00paboTKH.

2 — BepHO, HHPOPMAITUS — 3TO
OCMBICIICHHBIC JTAaHHBIE.

4 — BepHO, CTaHJAPTHI




NPOCKTHPOBAHHUS
KOMITBIOTEPHOTO
HPOrPaMMHOTO
o0ecrieyeHus, CTPYKTyp
JaHHBIX, 0a3 JaHHbBIX,
HpOrpaMMHBIX
nHTepdeiicoB

MOJTyYCHUE 3HAHUN U BHIBOJIOB.
3 — BepHO, aHAJIN3 TaHHBIX
MIPEACTABISICT COOOM
MHOTOATAITHBIN MTPOIIECC.

5 — BepHO, pe3ysIbTaThl aHAIH3a
HCTIONB3YIOTCS JUTST IPUHSITHS
pelIeHUH.

3amanme 2

Pacmonoskute 3Tansl aHaan3a
TAHHBIX B JJOTHUECKH KOPPEKTHOM
MOCJIEAOBATEILHOCTH.

Oransl:

1. MogenupoBanue

2. [Tonumanue 3aaauu (Lesiei
aHajam3a)

3. IloaroroBka JaHHBIX

4. [loHnMaHye ¥ TePBUYHBIHI
aHaJIN3 JaHHbBIX

5. OueHka pe3ysbTaToB

6. BHenpeHue pe3ynpTaToB

OrtBert: 243156

ITosicHenue:

CHayaina GpopMyJIUpyeTCs 1eIb
aHaJIM3a, 3aTeM H3y4aroTCs
JAaHHBIE, TTOCJIC YETO OHU
nmojaroTasiauBatoTcs. [lanee
CTPOSITCSI MOJIEIIH, OIICHUBAETCS UX
KaueCTBO U TOJIBKO ITOCIIE 3TOTO
PE3YIbTAThI BHEAPAKOTCA.

perIaMeHTUPYIOT MPOIIECC aHAIH3A.
5 — Bepuo, CRISP-DM —
OOIICHIPUHATHINA CTAHAAPT KU3HEHHOTO
LMKJIa aHaIN3a JaHHBIX.

3aganmne 2

Pacnonoxure ypoBHI
UHGOPMAIMOHHON MUPAMUIBI OT
0a30BOro K HauboJIee BLICOKOMY.

YPpOBHU NUpPAMHUJIBIL:
1. 3nanus

2. Jlanusie

3. MyapocTb

4. Undopmanus

OrtBeT: 2413

ITosicHeHue:

JlaHHBIE SBJISIOTCSI OCHOBOM, U3 HUX
(dhopmupyetcst uHGOpMAITHUS, 3aTEM —
3HAHWS, @ BBICIINIA yPOBEHb —
MYJPOCTh KaK CIIOCOOHOCTh
NPUHUMATh OOOCHOBaHHBIEC PELICHUSI.

3aganme 3
Y CTaHOBUTE COOTBETCTBUE MEXKIY
CTaHJAPTOM H €0 XapaKTePUCTUKOM.

Crmcok 1:

1. CRISP-DM
2. KDD

3. SEMMA

Crucok 2:
A. CtanmapT, OpUEHTHPOBAHHBIN Ha
3TaIlbl BEIOOPKH, MOJCTUPOBAHUS U




3apanue 3

YCTaHOBUTE COOTBETCTBUE MEKIY
ypOBHEM MH()OPMAITMOHHOM
[IUPAMHU/IBI K €T0 OIHUCAHHEM.

Cnucok 1:

1. Jlanusie

2. Nadopmanms
3. 3HaHusA

4. MynpocTh

Cnucok 2:

A. OcMEBICIIEHHBIE BBIBOIBI U
PEKOMEHIAIUH JUTSI IPHHSATHS
peuieHuit

B. Heobpaboranusie (hakThl 1
3HAYCHUS

C. BolsBlIEHHBIE 32aKOHOMEPHOCTH
# 00001IeHNS

D. lanHble, MHTEPIIPETUPOBAHHBIE
B OTIpeAeIEHHOM KOHTEKCTe

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

3ananue 4
KakoBa ocHOBHAas 1Ieb aHAINU3a
JIaHHBIX?

Bapuants! oTBeTa:

1. Xpanenue 0oabmux 00bEMOB
nHpOpMaLUH

2. V3Bneyenne 3HaHUH U
MOJAEPKKA IPUHATHUS pEIICHUN

OIICHKH
B. IIpouecc u3BnedyeHus: 3HaHUH U3
0a3 JaHHBIX

C. YHuBepcaipHasi MOJIETh
JKU3HEHHOTO IUKJIa aHAIM3a TAHHBIX

Ortser: 1C, 2B, 3A

3apanmne 4

Kakoti ctaamapt Hanboee mupoko
UCTIONB3YETCs TSl ONMCAHUS
JKU3HCHHOI'O IUKJIa aHaJIu3a I[aHHBIX?

Bapuantel oTBeTa:
1. UML

2.SQL

3. CRISP-DM

4. HTTP

OtBeT: 3

IosicueHne:

CRISP-DM — o0uienpuHSTHIH
CTaH/IapT, ONUCHIBAIOIINI ATATIBI
aHaJM3a JAaHHBIX OT TIOCTAHOBKH
3aJ]auu JI0 BHEIPECHUSI.

3aganue S

Kak Ha3pIBaeTcs cTanAapT mpouecca
aHaNM3a JaHHBIX, BKIIOYAIOIINH 3TaIlbI
MMOHMMAaHUA 33a4u, TOHUMaHUsA
JTAHHBIX, TTOJITOTOBKH JTaHHBIX,
MOJIETTUPOBAHMUS, OIICHKH U
BHEJpEHUs?

Ortset: CRISP-DM




3. Co3nanune nHPOPMAMOHHBIX
cucTeM

4. 3aMeHa DKCIIEPTHBIX OIICHOK 0e3
MIPOBEPKU

Ortser: 2

ITosicHeHue:

AHanu3 JaHHBIX HAIIPABIICH HA
MoJTydeHNe 3HAaHUK U 00OCHOBaHME
peuIeHu, a He Ha XpaHEHUE WIN
pa3paboOTKy CUCTEM.

3ananmue 5

Kaxk Ha3bIBaeTCa ypoBEHb
WHPOPMAIMOHHON TUPAMUJIBI, HA
KOTOPOM JIaHHBIE MPUOOPETAIOT
CMBICJI B KOHTEKCTE?

Ortser: Uadopmanus

[osicuenue:

WNudopmarus popmupyercs B
pe3yJbTaTe HHTEPIPETALUH
JaHHBIX U 100aBJIEHUS KOHTEKCTA.

[losicaenue:

CRISP-DM omnuceIBaeT mOMHBII
JKM3HCHHBIN ITUKJT aHAJIN3a JAHHBIX 1
HIUPOKO MPUMEHSIETCS B
aKaJEMHUYECKON U NPUKIaTHON
MpaKTHKE.

Tema 2.1
[Ipenobpadot
Kan
OJITOTOBKa
JTaHHBIX.
Oo6paboTka
JTAHHBIX C
MOMOIIBIO

ITIK- 5 Cnocoben
OCYIIECTBIIATh
MIPOEKTHPOBAHUE
CTPYKTYP JaHHBIX
0a3 Ja”HHBIX

HUIIK-5.1 3uartn:

Meronel u  cpexacrTBa
MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MPOrpPaMMHOTO
obecrieueHus

HUIIK-5.2 YMeTh:

Bce

3amanue 6

Kakue yTBepKACHUS KOPPEKTHO
OIMHCHIBAIOT CTPYKTYPHI TaHHBIX
Series u DataFrame Ou0Onnorexu
Pandas?

BapuanTs! oTBera (BbiOepuTE BCe
BEpHBIE):
1. Series npencraBisieT coboit

3ananmne 6

Kaxwne metonbsr Pandas ncmons3yroTcs
JUIS IPEJIBAPUTENILHOTO aHAJIN3a
CTPYKTYpPHI JAHHBIX U BU3yaIH3alUuu?

Bapuants! oTBeTa (BbiOepuTe BCe
BEPHBIE):

1. head()

2. info()

TloBBIIEHHDI
if (3-5 MuUHYT)




ITaKECTa
Pandas

I1K-6 CriocobeH
PUMEHSTh
METOJbI U
CpeacTBa
IIPOEKTUPOBAHU
s
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecreucHus

[TpumenaTs MeToAbl u
cpeacTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
HPOrPaMMHOTO
obecrieveHus, CTPYKTyp
JaHHBIX, 0a3 JaHHBIX,
MPOTrPaMMHBIX
uHTepdericon

HUIIK-6.1 3naTh:

Mertogsl W cpenctBa
NpOCKTHpOBaHUsT  0a3
JTAHHBIX

HUIIK-6.2 YMeTh:

IIpumensaTe MeTOabl U
cpencTBa
MIPOEKTUPOBAHUS
KOMITBIOTEPHOTO
MIPOrpaMMHOI0
o0ecrieyeHus, CTPYKTyp
JIaHHBIX, 0a3 JaHHBIX,
MIPOrPaMMHBIX
nHTepdericon

OJTHOMEPHYIO CTPYKTYPY JaHHBIX C
WHJIEKCAMH

2. DataFrame siBisiercst AByMepHO#t
TaOJIMYHON CTPYKTYPOI JaHHBIX

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

4. DataFrame cocTout 13 Habopa
00BEKTOB TUMA Series

5. Series He moxAepKUBAaET padOTy
C MHAEKCaMHU

OtgeT: 1,2, 4

ITosicHenue:

1 — BepHo, Series — OJHOMEPHBIi
MACCHB C HHJICKCAMHU.

2 — BepHO, DataFrame
npeacTaBisieT coboit Tabiuiry
(CTpOKH | CTOJIOLIB).

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

3apanue 7

PacnonoxuTe sTarnsl paboThl ¢
maHHeIMY B Pandas B jtormuecku
KOPPEKTHOM MMOCIIE0BATEIIbHOCTH.

Oransl:

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

4. Ouncrtka u mpeodbpazoBaHue
JTAHHBIX

3. describe()
4. plot()
5. merge()

OtseT: 1,2,3,4

[TosicHeHue:

1 — BBIBOJ MEPBBIX CTPOK Habopa
JTAHHBIX.

2 — orobpakaeT HHPpOPMAIIHIO O
TUMAaX JAaHHBIX U MIPOITYyCKax.

3 — paccuuThIBaET ONMUCATEIbHBIC
CTaTHCTHKH.

4 — ycnonp3yeTcs I BU3yaIn3alum
JaHHBIX.

3ananme 7

Ynopsipouute AeUCTBUS IPU
MEPBUYHOM aHAJU3e HOBOTO HaOOpa
nmaHHbIX B Pandas.

JlewicTBus:

1. ITocTpoenue rpadukoB

2. IIpocMOTp NEPBBIX CTPOK JAHHBIX
3. [lonmyuenue nHMOPMAIIUH O THITAX
JTAHHBIX U MPOITyCKax

4. Pacuér onucaTenbHbIX CTATUCTUK

OrtBerT: 2341

[Tosicuenue:

CHauaja u3yJaeTcs COAepKUMOe
TaOIHITBI, 3aTeM €€ CTPYKTYpa, Jajiee
YHUCIIOBBIE XapaKTEPUCTUKU, U TOIBKO
MIOCJIE 3TOT0 — BU3YaIH3alUs.

3aganne 8




OrtBert: 2341

ITosicHeHue:

CHayasna 1aHHBIE 3arpy’KaroTcs,
3aTE€M U3y4aeTcs UX CTPYKTYpa,
IIOCJIE YE€T0 BBIMOIHAETCS OYNCTKA,
Y TOJIBKO 3aT€M IIPOBOJIUTCS
BHU3YyaJIbHBIN aHAIIN3.

3apanue 8

YcTaHOBUTE COOTBETCTBUE MEXKIY
metonoM Pandas u ero
Ha3HAYEHHUEM.

Crmcok 1.
1. head()

2. info()

3. describe()
4. plot()

Cnucok 2:

A. Buzyanuzauus TaHHBIX

B. BeiBox o0mieii nHGopManmu o
crpykrype DataFrame

C. OroOpaxxeHue nepBbIX CTPOK
TaOJIULIBI

D. Pacuét onmcaTenbHBIX
CTaTUCTHK

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

3aganue 9
Kaxkoit meTon Pandas mmo3Bosisier
MOJYYUTh HHHOPMAIIHIO O THITAX

Y CTaHOBUTE COOTBETCTBUE MEXKIY
CTpyKTypoii nanHbIX Pandas u eé
XapaKTEePUCTUKOM.

Crhucok 1:
1. Series
2. DataFrame

Crmcok 2:

A. JIBymepHas TabnudHasi CTPYKTypa
JTAaHHBIX

B. OnHomepHBIH MacCUB ¢ HHACKCAMU

OrtgeT: 1B, 2A

3ananue 9

Kaxoit metog Pandas ucrionssyetcst
JUTSL IOCTPOEHUS rpa) kOB HA OCHOBE
nmanaeix DataFrame?

BapuanTs! oTBeTa:!
1. visualize()

2. draw()

3. plot()

4. show()

OtBeT: 3

ITosicHeHue:

Meron plot() mpenocrasinsier
BCTPOCHHBIE CPEJICTBA BU3YaITU3AINN
Ha ocHoBe Matplotlib.

3aganue 10
Kaxoit meTon Pandas ucmons3yercs
JUTSI BEIYHCIICHVSI OCHOBHBIX




JAHHBIX CTOJIOLOB U KOJHMYECTBE
MIPOITyCKOB?

BapI/IaHTLI OTBETA.
1. head()

2. describe()

3. info()

4. plot()

OrtBeT: 3

Ilosicuenue:

Merton info() BEIBOIUT THIIBI
JTAHHBIX, KOJIMYECTBO HEHYJICBBIX
3HAYEeHUN U 00BEM ITaMSITH.

3apanue 10

Kaxk naspiBaetcs qBymMepHas
TaOIIMYHAS CTPYKTYpa NaHHBIX
6ubmmorexu Pandas?

OrtBert: DataFrame

ITosicHeHue:

DataFrame npenHa3Hauex st
XpaHeHUs 1 00pabOTKH TaOIMIHBIX
JAHHBIX C MHJIEKCAMHU U

CTOJIOIIaMH.

OIKUCATENbHBIX CTATUCTUK YHUCIOBBIX
CTOJIOLOB?

Otgert: describe()

[TosicHeHue:

Merton describe() paccauTeIBacT
cpenHee, MeJraHy, CTaHAapTHOE
OTKJIOHEHHE U IPYTHE CTATHCTUIECKHE
MTOKA3aTEIH.

Kpumepuu oyenueanua ouaznocmuueckou paoomol:

Ouenka Kpurepun onenuBanuns
OTJIUYHO ot 90 1o 100 % mpaBUIBLHO BBHIMTOJTHEHHBIX 3a/IaHUN
XOpo1Io ot 70 10 89 % npaBUILHO BBINOJHEHHBIX 3aJaHUI
YI0BJIETBOPUTEILHO ot 50 10 69 % npaBUILHO BHITIOJHEHHBIX 3aJaHUI

HEY10BJICTBOPHUTEJIbHO

MeHee 50 % npaBUIIbHO BBITOJTHEHHBIX 33JJaHUN







