


KoMnuieKT olleHOYHBIX MATEPHAJIOB 10 AUCHHUILINHE
«AHAJIU3 JaHHBIX CPEACTBAMH A3bIKA MPOrpaMMupoBanus Ry

3agaHus 3aKpPbBITOr0 THIIA

3agaHus 3aKPBITOr0 THIIA HA BHIOOP NMPABUJIBHOIO OTBETA

1. Buibepume ooun npasunvrwiti omeem:

[Tpu ananuze 3¢(HeKTUBHOCTH JIBYX COIMANBHBIX Iporpamm (A u B) o ypoBHIo
JIOXO/IOB HACEJIEHUS CCIIeI0BaTeNb MPOBEN JIByXBbIOOpOUHbIH t-TecT. Kakum oOpazom
MOXXET ObITh CPOpMYJIUpOBaHA HYJIEBas TUIIOTE3a?

A)  cpeanue noxojsl B rpynmnax A u B paBHbI

b)  cpennue noxonsl B rpynnax A u B He paBHbI

B)  nmoxomsl B rpyrme A pacrpeaesieHbl HOpMalbHO

I') nucnepcuum goxonos B rpymmnax A u B paBHbI

[TpaBuibHBIN OTBET: A

Komnerenunu (naaukaropsl): I[TK-6 (ITK-6.3)

2. Buvibepume ooun npasunvnwviti omseem:

[Ipu aHanu3e qaHHBIX O KJIMEHTaX OaHKa (BO3pacT, JOXOM, KpeIUTHAs UCTOPHS)
HEOOXOAMMO MpeCKa3aTh, BEPHET JU KIMEHT KpeauT. Kakoil anropuTM MammHHOTO
oOyuenus B R ciemyer BpIOpatrh AJis pelieHus 3Toi 3aaaun?

A)  nepeBo pemieHuit (rpart())

b)  wmerox k-cpennux (kmeans())

B)  nunelinas perpeccus (Im())

[') ananu3 mIaBHBIX KOMIOHEHT (prcomp())

[IpaBunbHBIN OTBET: A

Komnerennuu (naaukaropsl): [1K-6 (ITK-6.3)

3. Buvibepume ooun npasunbHwiti omeem:

Kakoit tun rpaduka B R (maker ggplot2) nydymie Bcero momowaeT s
BU3YaJIM3allud pacipe/iesIeHUsl JOXO0A0B HACENICHUS 10 PErHoHaM C pa3zelieHUeM Ha
TOPOJICKOE U CEIIbCKOE HaceIeHue?

A) rucrorpamma (geom histogram())

b)  samuk c ycamu (geom_ boxplot())

B)  Toueunas quarpamma (geom_point())

[')  nuneiinsii rpaduk (geom_line())

[IpaBribHBIN OTBET: b

Komnerenuuu (naaukaropsl): [K-6 (ITK-6.3)

4. Buvibepume ooun npasunvbHwuiti omeem:
Kakoit makeT B R ucnomnp3yercs A1 aBTOMaTU3aIMK MPOIECca aHAIN3a JaHHBIX

¥ MaIIMHHOTO 00yUYeHUSs, BKJIFOUasl BU3YIM3AIMIO U MTPeT0OpaboTKy TaHHBIX ?
A) dplyr



b)  ggplot2

B) Rattle

I') caret

IIpaBunbHBIN OTBET: B

Komnerenuuu (naaukaropsl): I[K-6 (ITK-6.3)

5. Buvibepume ooun npasunvHwiti omeem:

Kakas komanza B R ucnonb3yercs Ay UMIOpPTa JaHHBIX O J0XOJIaX HaceIeHUs
3 CSV-daiina namd 1mOCHEAyIONMIET0  aHaln3a  COLMATbHO-2KOHOMUYECKUX
NoKa3aTesneun?

A)  read.csv("data.csv")

b) install.packages("readr")

B)  library(dplyr)

') summary(data)

[TpaBuibHBIN OTBET: A

Kommnerenmuu (unaukaropsl): [1IK-6 (ITK-6.3)

6. Buvibepume 6ce npasunvhvie omeemol:

Kakue ¢ynkiuum u3 ggplot2 ucnons3yrorces i1 aHHOTUPOBaHUS TpadukoB?
A) geom_text()

b) labs()

B) theme minimal()

I')  annotate()

IIpaBunbnbiil oTBET: A, b, I'

Komnerennuu (naaukaropsl): [1K-6 (ITK-6.3)

7. Buibepume 6ce npasunvhvie omeemoi:

Kakue anemMeHTsl MOXXKHO 100aBUTH B Shiny-MpHIIOKEHHUE I B3aUMOJICHCTBUS
C TIoJIb30BaTeIeM?

A)  cnaiinep (sliderInput())

b)  Bemanaromnmii cimcok (selectlnput())

B)  knomnka geiictBus (actionButton())

I')  rucrorpamma (geom histogram())

[IpaBuibHbIM 0TBET: A, b, B

Komnerennuu (uaaukaropsl): [K-6 (ITK-6.3)

8. Bvibepume 6ce npasunvhbie omeemsyi:

Kakue naketsl R npenHa3HaueHsl 1151 paOOThI ¢ HEHPOHHBIMU CETAMU?
A) nnet

b)  neuralnet

B) dplyr

I') keras

[IpaBunbHblil oTBET: A, B, I'
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)
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9. Buvibepume 6ce npasunvuvie omeemol:
Kakue kputepuu UCrosb3yrOTCs JUIsl IPOBEPKH HOPMAJIbHOCTH pacipeaeieHus

JTAHHBIX ?

)  tect lanmupo-Yunka (shapiro.test())

E)  Tect Crrromenra (t.test())

K)  tect Kommoroposa-Cmuphaosa (ks.test())

3)  KpuUTepuil XHU-KBaapar
[TpaBunbHbIil oTBET: A, B

Komnerenuuu (uaaukaropsl): I1IK-6 (ITK-6.3)

10.  Buvibepume 6ce npasuibHvie omeemui:
Kakue uactpyMeHnTsl B R 103BOJISIOT co31aBaTh AAOOpabI?

A)  shiny

b)  shinydashboard
B)  ggplot2

) plotly

[IpaBuibHBIM OTBET: A, b

Komnerennuu (uaaukaropsn): T1IK-6 (ITK-6.3)

3aI[aHI/Iﬂ 3aKPbITOI'0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA

1. Yemanosume coomeemcmeue meocoy munamu epagukoé 6 R u ux
HazHayenuem. Kadxxcoomy snemenmy neoco cmoabya coomeemcmayem monabKo 0OUH

a/leMeHm npago2o cmonoya.
1) rucrorpamma (geom_histogram())

2) sk ¢ ycamu (geom boxplot())
3) Toueunas nuarpamma (geom_point())

4) nuuennbli rpaduk (geom line())

A) oToOpaxeHue CTPYKTYPbI
pacnpeneneHus

b) Bu3yanuzanus pacnpeneneHus
JTAHHBIX

B) cpaBHEHHE CpeTHUX 3HAYCHUT MEXKTY
rpymnmnamMu

') oToOpaxeHre U3MEHEHHSI TAaHHBIX BO
BpEMEHU

J1) oToOpakeHne B3aMMOCBSI3U MEKIY
JBYMsI IEPEMCHHBIMU

[IpaBunbnsiil otBeT: 1-b, 2-B, 3—/1, 4T’
Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

2. Yemanosume

coomeemcemeue Meofcdy munamu

cmamucmud4ecKux

mecmoe U uUxX npumeHeHuem. Kaofcdwwy dJlleMenmy j1€6020 Cm0jl61/;a coomeememeyem

MONIbKO OOUH d]leMEeHM npaeoco CmOJl61/[Cl.

1) onHOBBIOOPOYHBIIL t-TeCT  A) CpaBHEHHUE CPEAHUX 3HAYEHUH IBYX HE3aBUCHMBIX

rpyInn



2) nByXBBIOOpOUHBIH t-TecT bB) mpoBepka CBSI3M  MEXIy  KaTeropualibHbIMU

MEPEMEHHBIMU

3) ANOVA B) cpaBHenune cpemHero 3HayeHUs BBIOOPKH €
W3BECTHBIM 3HAaYEHHEM

4) Xu-kBaapar TecT I') cpaBHEHUE CpeTHUX 3HAUYCHUN TpeX U Oosee rpymn

J1) mpoBepka HaIM4Hs TCHICHIIMHA B BEIOOPKE
[IpaBunbHbIl oTBET: 1-B, 2—A, 3—1, 4-b
Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

3. Yemanosume coomeemcmeue medncoy memooamu anaiu3a OAHHbIX U UX
npumenenuem. Kasxcoomy anemenmy 1eeo2o cmonbya coomeemcmeyem moibko 0OUH
a/leMeHm npago2o cmoabya.

1) nepeBo perieHuit A) xnaccudukalss  JaHHBIX C  HMCHOJIb30BaHUEM
aHcaMOJIsI IepEBHEB

2) MeTon ciaydaiHOTO Jieca b) kimaccudukanus ¢ HCIONB30BAaHUEM CITyYaiHOTO
pazzieNieHus TPy

3) meTon omopHBIX B) knmaccudukanus NaHHBIX HAa OCHOBE MHOXKECTBA
BEKTOPOB YCIIOBHI
4) xnactepuzanus I') pasnenenrie AaHHBIX HA TpyNNbl HAa OCHOBE
MeTonoM k-cpemHux CXOXKECTHU
JI) knaccuukanmsi JTaHHBIX C  HCIOJIb30BaHUEM
TUINEPILIOCKOCTEN

[IpaBunensiil otBeT: 1-B, 2—A, 31, 4-T°
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

4. Yemanosume coomeemcmeue medcoy nakemamu R u ux naznauenuem.
Kaoswcoomy anemenmy nesoco cmonbya coomeemcmeyem mMONbKO OOUH DlleMeHm
npaso2o cmondya.

1) shiny A) co3naHne MHTEPAKTUBHBIX TPpaUKOB

2) plotly b) coznanme nHTEpaKTUBHBIX TAOJHIT

3) leaflet B) coznanue nepeBbeB penieHui

4) DT I') Bu3yanu3anus JaHHBIX HA HHTEPAKTUBHBIX KapTax

J1) co3nanne MHTEPAKTUBHBIX BEO-MIPUIIOKEHUI
ITpaBunbnsiil otBeT: 1-/1, 2—-A, 31, 4-b
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

5. Yemarnosume coomsememeaue medxncoy munamu pecpecCcuoHHbix mooerell
U ux ucnonvsosaruem. Kascoomy snemenmy i1e602o0 Cmoioya COomeemcmayem moibKo
00UH 3lleMeHm npaso2o cmooya.

1) nuneiinas perpeccus A) IpOTHO3UPOBAaHKE YPOBHA OEIHOCTH HA OCHOBE
BBII, nadnsaiyun 1 MHBECTHITNI

2) TOTUCTHYECKas b) onpenenenne BeposiTHOCTH  0€3pabOTHIIBI IS

perpeccus OTJEJILHOTO JJOMOXO3SMCTBA



3) MHOXKEeCTBEHHAas! B) ananu3 BnusHMS BpEMEHHU HA POCT HACEJICHUS
perpeccus
4) nenuuelinas perpeccust 1) mogenupoBanue 3aBucumoctu BBII or kBaapara
WHBECTUIINHN
J1) pazzeneHue HacelaeHusl Ha TOPOJCKOE U CEJIbCKOE
[IpaBunbHbI oTBET: 1-B, 2-b, 3—A, 4-T°
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

6. Yemanosume coomeemcmeue medxcoy nakemamu R u ux ¢ynkyusmu.
Kaowcoomy anemenmy nesoco cmonbya coomeemcmeyem mMONbKO OOUH DleMeHm
npasoeo cmonoya.

1) Rattle A) aBromaTtuzanusi  IpeaoOpadOTKM  JaHHBIX |
oOydeHus1 MojIeIIeH
2) caret b) cozmanme  WHTEpaKTHBHBIX  MamOOPAOB  JUIS
BHU3YyaJN3alNA JJAHHBIX
3) dplyr B) ynpoménnsiii  rpaduuecknii  uHTepdeiic s
aHaJIM3a JaHHBIX
4) shiny I') nocTpoeHne NporHo3HbIX MOAEIIEH
J) bunpTpanus, TpyNnmupoBKa H TpaHchopmarms
JTAHHBIX
[TpaBunensiil otBeT: 1-B, 2—A, 3—]1, 4-b
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

7. Yemanoeume coomeemcmeue Meofcdy anemernmamuu nakema Shlﬂy u ux
HA3HA4Y€eHUuem. KCZD!C@OM_)/ JdjllemMennty ji1esoco Cm0JZ61/;Cl coomeemcemeyem noJlbKo 00UH
ANeEMERM npasoco cm0ﬂ6qa.

1) fluidPage() A) co3gaHne MHTEPAKTUBHOTO Claiepa st BhIOOpa
Mana3zoHa JaHHBIX

2) renderPlot() b) otobpakenue JTUHAMHUYECKH 0OHOBJISIEMOTO
rpaduka

3) sliderInput() B) peakTuBHOE BBHIYMCIIEHUE IAaHHBIX HA OCHOBE BBOJA
MOJIB30BATEIIS

4) reactive() I') onpenenenue  CTPYKTyphl  MOJIb30BATEIBHCKOTO
uHrTepdeiica

J1) co3ianue BhINAJAoNIEro Crmucka
IIpaBunensiii otBet: 1-T, 2-b, 3—A, 4-B
Komnerennuu (naaukaropsl): [1K-6 (ITK-6.3)

8. Yemanosume coomeemcemaue medxncoy ¢ynxyuamu R u ux npumereHuem.
Kaoswcoomy onemenmy nesoco cmonbya coomeemcmeyem mMONbKO OOUH DlleMeHm
npaso2o cmondya.

1) summary() A) cranaapTu3alus JaHHBIX Mepe KiacTepusaluen
2) table() b) pacuér xoppemsuuun mexay BBII u yposaem
00pa3zoBaHuUs



3) cor()

4) scale()

B) cBogHas cratMcTMKa MO JaHHBIM O JI0XOJax
HaceJeHus

I') co3nanue TaOmULBl pacnpenesieHuss PEruoHOB IO
KJIMMAaTUYECKUM 30HaM

J1) mIpOrHO3UpOBaHUE YpPOBHS OEAHOCTH Ha OCHOBE
BBII, nadasuun v HHBECTHITHI

[TpaBunbHbI oTBET: 1-B, 2-T, 3—-b, 4-A
Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

9. Yemanoeume coomeemcmeue Meofcdy mepmuHamu u ux onpedeﬂeﬂu;mu.
KCL?)‘COOM_)/ djllemenmy Jeeoco Cm0fl61/;a coomeemcemeyent moJlbKo 00UH DJIeMeHm

npagozo cmonoya.
1) p-3HaueHue

2) 1OBEpUTEIIbHBIN
MHTEpBAI

3) MOIIHOCTh TE€CTa
4) rOoMOT€HHOCTh
THACIIEPCUI

A) BEpOATHOCTb  OTBEPrHYTH  JIOXKHYIO  HYJIEBYIO
TUIOTE3Y

b) nuama3on, B KOTOpOM € 3aJaHHON BEPOATHOCTHIO
HaXOJUTCS UCTUHHBIN apameTp

B) ycnoBue nis mpoBeaenuss ANOVA

I') mons mucniepcuu, 0ObICHSIEMAsT MOJIEITBIO

J1) BEpOSTHOCTH TIOJSyYUTh HAOIIOJa€MbIE TAHHBIE TIPH
BEPHOM HYJIEBOW THIIOTE3E

[TpaBunbnsiii otBeT: 1-]1, 2-b, 3—-A, 4-B
Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

10.  Ycemanoeume coomeemcmaue mexicoy memooamu 00pabomku nponycKos
u ux onucanuem. Kasxcoomy snemenmy 1ego2o cmonbya coomsemcmayem moabko 0OUH

9/leMeHm npago2o cmonodya.
1) ynanenue ctpok ¢ NA

2)3ameHa NA cpeaHum
3HAYCHUEM

3) UCIOIB30BaHUE
aJITOPUTMOB, YCTOMYUBBIX
K TIPOITyCKam

4) MHO>XECTBEHHOE

UMITy THPOBaHNE

A) BOCCTaHOBJIEHUE JTaHHBIX C YYETOM B3aUMOCBA3EHN
MEKly IEPEMEHHBIMU

b) mogxon, npuMmeHsieMblii B METOAaX  BpOJE
CIIy4alHOro Jjieca

B) puck morepu mHpopManuu npu OOJBIIOM YHKCIE
IIPOIyCKOB

I') coxpanenune oOmero oObéMa  AaHHBIX, HO
BO3MOXKHOE MCKKEHUE pacpe/IeICHIS

JI) moTepss HEKOTOPBIX 3HAYCHHWH, CYIIECTBEHHO
OTJIMYHBIX OT CPEIHETO

IIpaBunbnsiii otBeT: 1-B, 2-T, 3-b, 4-A
Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

3agaHusi  3aKpbLITOT0O THOA  HAa  YCTAHOBJIEHHE  TNPaBUJIbHOM

nocJaeaA0BaTCJIbHOCTH



1. Yemanoseume npasunvhyio nocniedosamenbHocms uia2o8 0Jisk ROCMpOeHUs
JUHeliHouU peepeccuu 8 R. 3anuwume npasuibHylo nocie0osamensHocms OyKe ciesa
Hanpaeo:

A)  mpoBepKa 3HAYMMOCTHU MOJENIU C MOMOIIBI0 QyHKIUU summary()

b)  3arpy3ska maHHbIX ¢ oMokl GyHKINH read.csv()

B)  Bu3yanmzamus pe3yasraTtoB ¢ MoMouIbio ¢pyHKiuu plot()

[') mpoBepka AaHHBIX HAa MYJIBTHKOJUIMHEAPHOCTh C MOMOIIBIO (PYHKIIMU
cor()

JI)  mocTpoeHue MojeNu JIMHEHHOW perpeccuu ¢ moMoIbio GyHKImu Im()

ITpaBunensiii otBeT: b, I, /I, A, B

Komnerennuu (naaukaropsl): [1K-6 (ITK-6.3)

2. Yemanosume npasunvuyio nocieoosamenbHOCmb Wa208 01 CO30aHUS.
oawbopoa 6 shiny. 3anuwume npaABUILHYIO NOCIE008aAMENbHOCb 0OVKE Cllesd
Hanpaeo:

A)  HammcaHue CepBEpHOM JIOTHKHU: server <- function(input, output) {...}

b)  3amyck mpunoxkenus: runApp()

B)  cosmanue Ul: fluidPage(...)

I') o6benunenue Ul u cepBepa: shinyApp(ui, server)

ITpaBunbhbiii oTBeT: B, A, I, b

Komnerenuuu (naaukaropsl): I[K-6 (ITK-6.3)

3. Yemanosume npasunvnyio nociedogamenbHoCmy uazo8 071 NPoeodeHUs
ANOVA. 3anuwume npasuivHyo nociedo8amenbHoChb OYKE Clle8d Hanpaso:

A)  mOpoBepka rOMOT€HHOCTHU aucnepcuil: bartlett.test()

b)  mocrt-xok ananus: TukeyHSD()

B)  mocrtpoenne monenu: aov(Result ~ Group, data)

[') mnpoBepka HOpMaLHOCTHU pacnpenesnenus: shapiro.test()

[IpaBunbnbliii otBeT: I, A, B, b

Komnerennuu (maaukatopsl): I1K-6 (ITK-6.3)

4. Yemanosume npasunvhyro nociedosamenvbHocms wiaco8 0Jisk cO30aHUs
ouazpammul paccesinus 6 ggplot2. 3anuwume npasuibHy0 NOC1E008aMENLHOCTb OVKE
cllesa Hanpaeo.

A)  3arpy3ska maHsbIX: data <- read.csv("data.csv")

b)  mobGamnenwue cios Todek: + geom point()

B)  nmo6Gamnenwue 3aronoBka: + ggtitle("3aBucuMOCTh pacxomoB ot goxoaa')

I')  cosmanme rpaduka: ggplot(data, aes(x = Income, y = Spending))

[IpaBunbHbIl oTBET: A, I, b, B

Komnerenuuu (naaukatopsl): I[K-6 (ITK-6.3)

5. Yemanosume nopsoox Oeticmsutl 01 aHanu3a pacnpeoeieHus 00X0008
HaceleHus. 3anuwume npasuIbHYy0 NOC1e008AMeNbHOCHb OVKE Clled Hanpaso:
A)  moCTpoeHHe rucTorpammel ¢ geom histogram()
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b)  mpoBepka maHHBIX HA IPOMYCKU ¢ 1S.na()
B)  ouuncTka maHHBIX OT MPOIYCKOB C na.omit()
')  Busyammzarus pe3yasratoB ¢ ggplot()
[TpaBunbHbIl OoTBET: b, B, I, A

Komnerenuuu (naaukaropsl): I[K-6 (ITK-6.3)

6. Yemanosume nopsadok nocmpoenusi Mooenu MHONCECMEEHHOU pecpeccuul
0111 npoznozuposanus BBII. 3anuwume npasunvnylo nocinedogamenbHocms 0YKe
cllesa Hanpaeo:

A)  TpoBepKa KOppESIUU MEXAY MEPEMEHHBIMU C cOor()

b)  nocrpoenue monenu ¢ Im(GDP ~ Investment + Education)

B)  anamu3 3HaunmocTH ko3¢ duirieHToB yepe3 summary()

I')  Busyanmzanus octaTkoB ¢ plot(model)

IIpaBunbHbiil oTBET: A, b, B, I’

Kommnerenmuu (uaaukaropsl): [1IK-6 (ITK-6.3)

7. Pacnonooxcume 6 npasunvroti nociedosamenvHocmu 3mansi pabomsl ¢
Rattle ona  anmanuza  Oanmelx 0  OeOHocmu.  3anuwume  NPAGUTLHYIO
nociedo8amenbHOCmMy OYK8 cileéd Hanpaeso:

A)  3amyck KJacTepu3aluu MeTonoM k-cpemnHux

b)  3arpyska mannwix B uTepdetic Rattle

B)  wHTepmpeTanus pe3yabTaToB KiIacTepU3aluu

[')  BBIOOp LIENEBOM IEpEMEHHON (YPOBEHb OETHOCTH)

[IpaBunensiii otBET: b, I, A, B

Komnerenuuu (naaukaropsl): [K-6 (ITK-6.3)

8. Yemanosume nocnedosamenvHocms nocmpoeHus oepeéa peuieHuti 0
NPOCHO3a OAHKPOMCMEa KOMNAHULL. 3anuwume NpaGUIbHYI0 NOC1e008amelbHOCb
OVK6 cliesa Hanpaso:

A)  Busyanm3anms jaepeBa uepes rpart.plot()

b)  mocrpoenue monenu ¢ rpart(Bankruptcy ~ .)

B)  olieHka TOYHOCTH Ha TECTOBBIX JAHHBIX

[') pa3neneHue maHHBIX Ha OOYYAIOUIYIO U TECTOBYIO BHIOOPKH

[IpaBuinbnsiii otBeT: I, b, A, B

Komnerennuu (uaaukaropsl): [IK-6 (ITK-6.3)

9. Pacnonosxcume 6 mpasunvHoll  nOC1e008aMeENbHOCMU — IMANbl
Kaaccuukayuu pecuoHo8 no YPOo8HIO pa3eumusi ¢ NOMOwbio k-cpeonux. 3anuwume
NPABUNLHYI0 NOCTE008aMeNbHOCMb OVKE Clle6d Hanpaso:

A) mocrtpoenue moaenu kmeans(data, centers=3)

b)  wopmanu3zanus gaHHBIX ¢ scale()

B)  Busyammuszanms knacrepos c fviz_cluster()

I')  BBIOOpP ONTHMAaIBLHOTO YKCIA KJIacTepoB yepes fviz nbcelust()

[IpaBunbnbiii oTBET: b, I, A, B



Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

10.  Ycmanosume nocnedosamenbHocms 00pabomku nponyueHHbIX 3HA4eHUll

8 OaHHbIX 0 00X00ax. 3anuwume NPABUILHYIO NOCIE008AMENbHOCb OVK8 Cllesd
Hanpaeo:

A)  BBISBICHHE MPOITyCKOB uepes sum(is.na(data))

b)  3aMeHa mpoImyckoB MEAMaHHBIM 3HAYE€HHEM ¢ mutate()
B)  Busyanmm3zanms npoiryckoB uepes vis miss()

[') coxpaHeHHe OYMILEHHBIX JAHHBIX B HOBBIN (haiii
ITpaBunbnsiil oTBET: A, B, b, I’

Komnerennuu (uaaukaropsl): 11K-6 (ITK-6.3)

3aaHusA OTKPBHITOIO THIIA

3aIlaHHﬂ OTKPLITOI0 THUIIA HA JOIIOJHCHHE

1. Hanuwume nponywennoe cioeo:
Hns 3arpy3ku  ganHbix w3 CSV-aitna B R wumcnomesyercs QyHKIMsS
("data.csv").

[IpaBunbHBIM OTBET: read.csv
Komnerenmuu (uanukaropsn): [1K-6 (ITK-6.3)

2. Hanuwume nponywennoe cnoso:
YToObl MOCTPOUTH SIIMK C ycaMu JJid CPAaBHEHMsSI YPOBHs 0e3pa0doTHLbI B

peruoHax, B ggplot2 ncnonb3yercst PyHKIMUSA 0.

TCCT

[TpaBuibHBIN OTBET: geom boxplot
Komnerennuu (naaukatopsl): [K-6 (ITK-6.3)

3. Hanuwume nponywennoe cnoso:
JIns npoBEpKU HOPMAJIBHOCTH PACIIPEEIIEHUS JAHHBIX O JOXOaX IPUMEHSAETCS

[TpaBuibHBIN O0TBET: shapiro.test

Komnerennuu (maaukatopsl): I[1K-6 (ITK-6.3)

4. Hanuwume nponywennoe cnogo:
@yHKIMA I TIOCTPOCHUS JTUHEWHON perpeccuu, nporuosupyromei BBII na

OCHOBE WHBECTHIIHMH, — (GDP ~ Investments, data).

Otsert: Im
Komnerennuu (naaukaropsl): [K-6 (ITK-6.3)

5. Hanuwume nponywennoe cnogo:
[Taker npeaocTaBisieT rpadguueckuil UHTEpQEiic s aBTOMaTU3alNH

aHaJii3a JaHHbIX B R.

[IpaBuibHBIN OoTBET: Rattle
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Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

6. Hanuwume nponywennoe cnoso:

Jlyist pazneneHuss peTHOHOB Ha TPYMIBI IO YPOBHIO YKOHOMUYECKOTO Pa3BUTHS
UCIIOJIb3YETCA METOJ 0.

[IpaBunbHeIil oTBeT: kmeans

Komnerennuu (naaukatopsl): I[K-6 (ITK-6.3)

7. Hanuwume nponywennoe cnogo:

[TakeT MO3BOJISIET CO3/1aTh BEO-NIPWIIOKEHHE MJI1 BU3yaJd3alluu
nuHamuku BBII.

[IpaBunbHbIi oTBET: shiny

Komnerennuu (uaaukatopsl): I[K-6 (ITK-6.3)

8. Hanuwume nponywennoe cnogo:

OyHKIMSA () B dplyr ucnons3yercs 11t QuiIbTpaIuu CTPOK ¢ ypOBHEM
o6ennoctu BeIe 10%.

[IpaBunwHbIi OoTBET: filter

Komnerenmuu (uanukaropsl): [1K-6 (ITK-6.3)

9. Hanuwume nponywennoe cnoso:

JIst cpaBHEHMSI CPEAHUX JIOXOJIOB B TPEX CEKTOPAaX SKOHOMHUKH HCIOJIb3YETCs
byHKITUS 0.

[IpaBuibHBIN OTBET: A0V

Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

10.  Hanuwume nponyujeHHoe Cl080:

UtoObl BBIYUCIUTH Koppemsanuio Mmexay BBII u ypoBHem oOpa3zoBanus,
pUMeEHsIeTCs PyHKIIHS 0.

[IpaBUIBHBIN OTBET: COT

Komnerennuu (maaukaropsl): I[1K-6 (ITK-6.3)

3a1aHKsi OTKPBITOr0 THIIA C KPATKHUM CBOOOJIHBIM OTBETOM

1. Jlaume omeem na 6onpoc:

Kakas ¢ynkuusa B R ucnonb3yercs i yTeHHs TaHHBIX U3 (aiiina B ¢popmare
JSON, coaeprkaiero noka3areiar 3KOHOMHYECKOTO Pa3BUTHS PETMOHOB?

[TpaBunbHeIit otBeT: fromJSON()

Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

2. Jlauime omeem na 6onpoc:

Kakoit tTum rpaduka B ggplot2 mydine BCero MOAXOAUT MJsi OTOOpaKeHUs
pacnpeziesieHusl HaCeJIeHHUs TI0 BO3PACTHBIM TPYIIIIaM B Pa3HbIX cTpaHax?

[IpaBunbHBIN OTBET: TUcTOrpamma / geom histogram()
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Komnerennuu (naaukatopsl): I[1K-6 (ITK-6.3)

3. laume omeem na eonpoc:

Kakolt tect mcnonb3yercs sl CpaBHEHHUS MEIWAHHBIX 3HAYEHUUM JOXOJI0B B
JIByX HE3aBUCHUMBIX TPYyIIIax, €CIU JaHHbIE HE PacipeiesieHbl HOPMAJIbHO?

[IpaBusbHBIN OTBET: TECT MaHHaA-YUTHU

Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

4. Jlauime omeem Ha 6onpoc:

Kakas ¢ynkuus B R npumMensiercs 11 moCTpOESHHUS JIOTHCTHUECKON perpeccuu,
MPOTHO3UPYIOIIEH BEPOSTHOCTh IKOHOMUYECKOTO Kpr3uca?

[IpaBunbHbIi oTBET: glm()

Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

5. Jlauime omeem Ha 6onpoc:

Kakoii anropuT™M HCHOJIB3yeTCS IS BBISBICHWS AHOMalWid B JIAHHBIX O
(MHAHCOBBIX TPAH3AKITUAX ?

[IpaBunbHBIN OTBET: M30IMPOBaHHEIH Jiec / [solation Forest

Komnerenmuu (uanukaropsl): T1K-6 (ITK-6.3)

6. Jlaume omeem na 6onpoc:

Kakas ¢pynknus B dplyr mo3Bossier 100aBiIsTh HOBbIE IEPEMEHHBIE HA OCHOBE
CYLLECTBYIOLIMX CTONIOLOB (Hanpumep, paccunthiBarh BBII Ha nyury HaceneHus)?

[IpaBunbHBI 0TBET: mutate()

Komnerennuu (naaukaropsl): [K-6 (ITK-6.3)

7. Jlauime omeem Ha eonpoc:

Kakoit maker R wucnonb3yercss s CO3MaHUS HMHTEPAKTHBHBIX  KapT,
0TOOpaXKaroluX YPOBEeHb 0€3pabOTHUIIBI 110 peruoHaM?

[TpaBunbHBIM oTBET: leaflet

Komnerennuu (naaukaropsl): I[1K-6 (ITK-6.3)

8. [aiime omeem na 6onpoc:

Kakast ¢pynkuus B R mpumensiercst st mporHO3upOBaHus OyAyluX 3HAYCHHUN
BBII Ha 0CHOBE UCTOPUYECKUX JAHHBIX ?

[TpaBunbHEI oTBET: arimal()

Komnerennuu (naaukaropsl): [K-6 (ITK-6.3)

9. Haume omseem na 6onpoc:

Kakoii meTton ucnosnb3yercs A BU3yalW3allMd HEJIMHEWHBIX 3aBUCUMOCTEHN
MEXy SKOHOMUYECKUMU TTOKa3aTeasiMu?

[IpaBubHBIN OTBET: TpaduK paccesiHus ¢ JUHUEH TpeHaa / geom smooth()

Komnerennuu (uaaukaropsl): I[K-6 (ITK-6.3)
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10.  aiume omeem na sonpoc:

Kakoit maker R mo3BonisieT aHanW3uWpoOBaTh TEKCTOBBIE JaHHBIE (HampuMmep,
OT3BIBBI O TOCYIAPCTBEHHBIX MPOrpaMMax)?

[IpaBunwHbIil oTBeT: tm / Text Mining Package

Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

3agaHus OTKPHITOIO THIIA ¢ PA3BEPHYTHIM 0TBETOM

1. lIpouyumaiime mexcm 3a0anus. Ilpooymaiime 102uKy u NOIHONY omeema.
3anuwume pazsepHymwiii U 060CHOBAHHBIL OMBENI.

OnummTe npoiecc 3arpy3ku JaHHBIX O npojaxkax komnanuu u3z CSV-¢aiina B
R. Kak BBI mpoBepuTE CTPYKTYPY 3arpy’KEHHBIX JTaHHBIX M KaKUE IIard MpeaIpuMeTe
JUTSI TIOATOTOBKY JTAHHBIX K aHanu3y? [IpuBenuTe mpumep Koa.

Bpewms BoinonHenus — 15 MuHyT

Oxunaemblil pe3yJbTar:

Jlist 3arpy3ku nansbix u3 CSV-gdaitna B R ucnonsiyercs dynkius read.csv().

sales data <- read.csv("sales.csv")

YtoOBl IPOBEPUTH CTPYKTYPY JNAHHBIX, MPUMEHsSETCS (QyHKIMS str(), KoTopas
MOKAa3bIBAET TUIIbI IEPEMEHHBIX U MEPBbIC 3HAYCHHUS:

str(sales_data)

J1J1st MOATOTOBKY TAaHHBIX K aHAIN3Y HEOOXOIMMO:

[TpoBeputh HAJTMYHe TIPOITYIIICHHBIX 3HAYCHUU C TIOMOIIIBIO
summary(sales data) wim  is.na(sales data). Ilpomycku MOXHO  yHaJlUTh
(na.omit(sales_data)) wiau 3aroaHUTE CPEAHUMU 3HAUCHUSIMU.

[IpeoOpazoBaTh KareropuaibHblE MEPEMEHHbIE B (DAKTOpBI, eciau Tpedyercs,
HaIpumep:

sales data$category <- as.factor(sales data$category)

Kpurepuu onieHnBaHus:

paBUJILHOE UCTIONB30BaHNE (DYHKIIUU JUTSI 3aTPy3KH JIaHHBIX;

UCIOJIb30BaHKE (PYHKIIMH JIJIsi TPOBEPKHU CTPYKTYPHI IaHHBIX;

YIOMHUHAHKE MPOBEPKHU MPOIYIICHHBIX 3HAYCHHUI;

yIOMHUHAHKE NMPeoOpa30BaHUs TUIIOB JAHHBIX.

Komnerennuu (naaukatopsl): I1K-6 (ITK-6.3)

2. IIpouumaiime mexcm 3adanus. [Ipooymatime n102uKy u noiHony omeema.
3anuwume pazeepHymulii U 0O0CHOBAHHbLI OMEEN.

Hamumure xom nmms mocTpoeHwsi rpaduka ¢ IOMOINBIO makeTa ggplot2,
oroOpaxatomuii nuHamMuky BBII 3a mocnemnue 10 met myis msté cTpaH (MMeeTcs
HaOop nmaHHBIX data, B KOTOpoM coaepxarcsi 3 mepemMeHHbIX: Year — rog, GDP —
3nauenue BBII, Country — crpana). OObsacHUTE, OYEeMYy BBl BbIOpaIM 3TOT THII
BU3YaJU3AIIUH.

Bpems BeimonHenus: — 20 MUHYT

Oxunaemblil pe3ysbTar:

ggplot(data, aes(x=Year, y=GDP, color=Country)) +
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geom_line() +
labs(title="/Ilnnamuxa BBII o ctpanam")
Kpurepuu onenusanus:
HaJIM4YMe KO/a MOCTPOEHUE rpaduka;
Hajan4rMe 000CHOBaHM BbIOOpA THIA rpaduKa: TUHEHHbBIN rpaduK MoKa3bIBaeT
TPEHJIbI U CPAaBHEHHE MEXKIY CTPAHAMHU.
Komnerennuu (naaukaropsl): I[K-6 (ITK-6.3)

3. lIpouyumaiime mexcm 3adanus. Ilpooymaiime 102uKy u NOTHONY Omeema.
3anuwume pazsepHymwiii 4 060CHOBAHHBIL OMBEN.

Ha pucynke npencraBieH pe3yiabTaT MNpPOBEICHHS t-TecTa i MPOBEPKHU
TUIIOTE3bl O Pa3HUIE MEXIY CpPEIHMMM 3HAUCHHSIMU BBIITyCKa JETaJied JByMs
MairHamu. Kakue BBIBOJIbI MOXKHO CJI€JIaTh O Pa3HUIIE MEXKAY CPEAHUMU 3HAYCHUSIMU

BBIITYCKa I[CTaHeﬁ ABYM: MaIInHaMu?

data: machinel and machinez
Tt = 2.4396, df = 18, p-wvalue = 0.02528

alternative hypothesis: true difference in means is not egual to 0
95 percent confidence interwal:

0.4164695 5. 5835305

sample estimates:

mean of x mean of v

23 20

Bpewms BoinonHenust — 15 MUHYT

Oxunaemsblil pe3ysbTar:

JI71s1 IPOBEPKYU TUITOTE3BI UCIIOIB30BAJICS IBY CTOPOHHUM t-TECT

3HaueHHE t 1 HU3KOE 3HAYCHHE P YKa3bIBAIOT HA TO, YTO MOXHO OTBEPTHYTh
HYJIEBYIO TUIOTE3y. MalnHa 2 3Ha4YuTeabHO ObicTpee, ueM MammmHa 1

Cpennee 3HaueHue BbIMycka jeraineid Mammnon 1 — 23, Mammunoi 2 — 20

Kpurepun onennBanus:

YKa3aH THUII HCTIOJIb3YEMOIO TECTA;

yKa3aHo, YTO MOKHO OTBEPTHYTh HYJIEBYIO TMIIOTE€3Y U 0OOCHOBAHO MOYEMY;

yKa3aHbl CpeIHAE 3HAYEHHUS BBITyCKa JeTajel 111 000X MaIIHH.

Komnerenmuu (uanukaropsl): [1K-6 (ITK-6.3)

4. IIpouumaiime mexcm 3a0anus. Ilpooymaiime 102uKy u NOIHONY omeema.
3anuwume pazeeprymsiii U 000CHOBAHHBIL OMBEM.

s HabGopa naHHBIX employees (ComepkuT 2 TepeMeHHble: employee —
COTPYIHHUK U InCOme — JJOXOJl COTPYAHHKA) OCTPOMTE TUCTOTPaAMMY paclpeeIeHuUs
JIOXO/IOB COTPYIHMKOB KOMIAHHMM M ONUIINTE, YTO OHA TMoOKa3biBaeT. Kak BHI
UHTEPIIPETUPYyETEe CKOIIEHHOCTh pacnpenenenus? [Ipuseanre npumep Koaa.

Bpewms Beimonnenus — 20 MUHYT

OxuaeMblid pe3yJbTar:

JU1s TOCTPOEHUS TUCTOTPAMMBI HCTIONB3yeTcst hyHKIwms hist():

hist(employees$income, main="Pacnpenenenne moxomos", xlab="/loxox",
ylab="Yactora")
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['mcrorpaMMa MOKa3bIBa€T YAaCTOTYy BCTPEYAEMOCTH PA3JIMUHBIX YPOBHEH
noxonoB. Ecmu oHa ckomeHa BHpaBo (AJIMHHBIA XBOCT CIpaBa), OOJBITHHCTBO
COTPYIHUKOB HMEIOT JO0XOJ HIXKe cpeaHero. Ecimu ckomieHa BIeBO — HaoOOpPOT,
OOJBIIMHCTBO JIOXOZOB BBIIIE CPEITHETO.

Kpurepuu onenusanus:

MpaBUIILHOE MCTIOIb30BaHNUe (DYHKIIMH JIJISI TOCTPOCHUS TUCTOTPAMMBI,

OTNMCAaHKE TOTO, YTO MOKA3bIBAET TUCTOTPAMMA;

MHTEpIpPETALMs CKOIIEHHOCTH.

Komnerennuu (naaukatopsl): [K-6 (ITK-6.3)

5. lIpoyumaiime mexcm 3a0anus. Ilpooymaiime 102uKy u NOIHONY Omeema.
3anuwume pazeeprymowiii 4 060CHOBAHHBIL OMBENI.

Brl nmpoBenu ompoc ynoBIETBOPEHHOCTH KJIMEHTOB JO M IOCJE€ BHEAPCHUS
HOBOM CUCTEMBI 00CTyKMBaHUs. Kak BbI MPOBEPUTE, €CTh JIU CTATUCTUYECCKU 3HAUUMAS
pa3HUIla B YPOBHE yIOBIETBOPEHHOCTH? OMNUIIUTE IIard ¥ MPUBEIUTE MPUMEP Koaa
11 t-trecta B R.

Bpewms BoinonHenus — 20 MUHYT

OxuaeMblid pe3yNbTar:

JIJisi IpOBEpKU pa3HUIIBI MCTONB3YeTCs MapHbIi t-tecT (paired t-test), ecnu
M3MEpPEHUS CBsI3aHbI (Te€ ke KIMEHTHI 10 u nocnue). [llaru:

Hynesas runoresa (Ho): cpennre ypoBHH yIOBJIETBOPEHHOCTH PaBHBI.

AnpsrepHatuBHas runores3a (Hi): cpennue paznuyarorcs.

BeimonHuTs t-TeCT:

t.test(before, after, paired=TRUE)

Ecnu p-3nauenue < 0.05, Ho oTBepraercs — paznuna 3Haunma.

Kpurepun onennBanus:

BBIOOP MPAaBWIBHOTO TecTa (MapHbIi t-TeCT);

dbopMyITUpOBKa THIIOTE3;

IpuMep KoJa.

Komnerennuu (maaukaropsl): IK-6 (ITK-6.3)

6. Ipouumaiime mexcm 3adanus. Ilpooymaiime 102uKy u nOIHOMY Omeema.
3anuwume pazeeprymsiii U 060CHOBAHHBIL OMBEM.

OObscHUTE, KaK BbI ObI MPOBEIN OAHOBBIOOPOYHYIO IMPOBEPKY THUIOTE3BI O
CpelHEM 3Ha4eHHMM B R Ha mpumepe CcolMalIbHO-dKOHOMHUYECKOTO IOKa3aTess —
CPEIHEro J0X0/1a HAaCeNIeHUs. YKaXHUTE QYHKIIUN U UHTEPIPETAINIO PE3YJIbTaTOB.

Bpewms Beimonaenust — 20 MUHYT

OxuniaeMblii pe3ynbrar:

J171st OMHOBBIOOPOYHOM MPOBEPKHU TUIIOTE3HI O CPETHEM 3HAYEHUH MCTIONB3YETCS
bynkuus t.test(). [Ipennonoxum, y Hac ecTb BEKTOp incomes C JAHHBIMU O J0XO0/1axX, U
MBI MPOBEPsiEM, paBHO Jiu cpeaHee 3Hadenue S0000. Hlaru:

CdopmynupoBaTh THIOTE3bL:

Ho: cpennnit noxon = 50000.

Hi: cpennnit noxon # 50000.
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BbInonaHuTh TECT:

result <- t.test(incomes, mu = 50000)

HuTepnpeTupoBarh pe3yinbTaThl:

Ecim p-3nauenue (u3 BeiBojaa result$p.value) mensire 0.05, Ho orBepraercs, To
€CTh CPEIHUNA JOXOJ CTATUCTUYECKH 3HAUnMMO oTirdaercs ot 50000.

Ecnu p-3nauenue > 0.05, HeT ocHoBaHMil oTBeprarb Ho.

OTa mpoBepkKa IMOMOTaeT MOHSTh, COOTBETCTBYET JHM HAOIIOAAEMbIN 0XOJ
0KUAEMOMY YPOBHIO, UTO BayKHO JUIsI COMAIbHO-D)KOHOMUYECKOTO TUIAHUPOBAHHUS.

Kpurepun ouennBanus:

ynoMuHaHue QpyHKIuu t.test();

onucanre GOpMYyITHUPOBKH THIIOTES;

O0OBSICHEHHE WHTEPIIPETAIINH P-3HAYCHHUS.

Komnerennuu (uaaukatopsl): [K-6 (ITK-6.3)
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JIucT u3MeHeHUM U JONMOJTHEHUH

/11

Bunsl nomonHeHuit u
H3MEHEHHUH

Jlata 1 HOMep IpOTOKOIa
3acemanus Kadenps
(xacenp), Ha KOTOpOM OBLIH
paccMOTpPEHBI U 0JT0OPEHBI
NU3MCHCHUSA U JOITIOJIHCHUA

IMonnuce
(¢ pacmmdpoBKoif)
3aBeAyromero kaheapou
(3aBenyromux Kadeapamu)
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