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1. CTPYKTYPA JUCIHHUIUIIHA TA PO3ITIOALJ I'OJAUH 3A TEMAMMU
(TEMATHYHHII ILTAH)

OcsiTHst nporpama «Indopmaniiini TexHOJI0TIT Ta Oi3HEC-aHATITHKI»
JIns BUBUEHHS AUCUMIUIIHY BLABOAUTHCS 225 rona. / 7.5 xpeautiBEKTC (iekuii — 36
rojl., 1a00paTopHUX 3aHATh — 54 TOA., caMOCTIHHOT podoTH — 135 roa.), mACYMKOBHA
KOHTPOJIb — €K3aMEH

Ha3ssa Tremu KinbKicTh TOANH ®Dopma
Yevoeo 3 HUX: KOHTPOJII0
eooun/ | je- nabopa- camoc-
kpe- yii MOpHi miiina
ounmie sauamms | poooma
/MK cmyoenmis
TgMa 1. Mozf[en}QBaHH;{ JAHUX Y 48 3 14 2% T, 113, IT,
O13HEeC-aHaATITHI Ip
Tema 2. YnpapniHHs JaHUMU B R T, I3, I1,
44 6 14 24 TTp. MK
TgMa 3. OHHCOBa Ta IHAYKTUBHA 16 g 3 30 T, 1113,
O13HEC-aHATIITHKA ITITp
Tema 4. Bizyanizaiist 1aHux ta T, 1113,
7 : 39 6 8 25
pe3ysbTariB O13HEC-aHANI3Y I'LITp
Tewma 5. [Ipornoctuuna Oi3HeC- T, 1113,
aHaJIiTUKA 36 6 10 20 ITp, I1, MK
Tqu 6. Po3mmpena Gi3Hec- 12 5 0 10 T, Ip
aHaJIITUKA
Pazom 225/7.5 | 36 54 135 X

ITiICyMKOBHi1 KOHTPOJIb — EK3aMEH

Hpumirka: T — TectyBanns; 1/{3 — BUkoHaHHA 1HOMBIAYaTbHUX JOMAINHIX 3aBaaHb; I1 — nepesipka

iHauBlAyanpHux 3aBaanb; Lp. — opesenTalis inusigyanpaoro 3asaanns; MK — Moy ipHHI KOHTPOJIB.




2. TEMATHUKA TA 3MICT JIEKIITHHUX, MPAKTUUYHHNX
(CEMIHAPCBKHUX) 3AHATH 1 CAMOCTIIHOI POBOTUCTY/JIEHTIB

PesyabTaTn HaB9aabHA ASVIbHICTD PoGo-
HaBYaHHA i 1ac
3100y~
Bava,
rojg
1 2 3
3uaru: Tema 1. Moae/soBaHHs JaHUX y Oi3HEC-aHATITHII.
3acobu
NpCACTaBJICHHA Jekuis 1. OcHoBHi nmoHsaTTs 0i3Hec-aHAJITHKH. MoBa R. 2
AaHUX 'y Inan nekuii
cepenosuui R. 1. AHaniTiuHi gani. Bunu aHamiTuky.
2. AxTtyanbHi Gi3HeC-3a1a41 aHAIITHKY TAHUX.
BwmiTn: 3. 3naitomcTBo 3 R. JlocTyn 1o iHCTANSALIT IPOrPaMHOTO CEPEIOBUINA.
npamroBaTH 3 4. PenaryBaHHs Ta BUKOHAHHS KOAY.
iHTepdericom 5. TlpuHLMITK TAKETHOI OpraHi3amii 00YUCIeHb
RStudiora
OCHOBHUMHIIAKET Jlekuis 2. I'padiunnii intepdeiic GUI nns R. RStudio. 2
amu R. Inan nexkuii
1. PoboTa 3 KOHCOILTIO.
2. Tepminan RStudio. PenaryBanHs Ta BUKOHaHHS KOy B TEPMIHAII.
3. ABTOMaTU4YHE CTBOPEHHS (QYHKIIH.
4. KomenryBanHs kony. IcTopist komaHz.
5. Pobouiii mpoctip Workspace.
Jlekuist 3. O6'exTHO-OpieHTOBAaHe NporpamyBaHHs B R. [lakeTn 2
gWidgets2 ta Shiny.
Inan nexkuii
1. Po3poOka rpadiunoro intepdeiicy nus ckpuntisR.
2. BcraHOBIIeHHs MakeTiB cimeticTBa gWidgets2.
3. BizyanpHi 00’ ekt gWidgets2ta 3acobu kepyBaHHS HUMH.
4. CTBOpEHHS IHTEpaKTUBHHUX BeO-101aTKIB MOBOO R.
5. InTepdeiic kopucTyBada Ta BIIKETH.
6. BuxopucranHs peakTUBHHUX BUpasi Shiny.
2

Jlexuis 4. IMnopr, ekcnopT, BBe1eHHSI TA BUBEAEeHHsI 1aHUX B R,
Inan nexkuii

1. IMmopT aHAMITHYHUX TAaHUX 3 TeKCTOBOTO aiiny, daitny Excel,

XML-paiiny.

2. JlobyBanHs 013HEC-TaHUX 13 BEO-CTOPIHOK.

3. IMIopT JaHMX 13 CHCTEM yIpaBiHHS Oa3aMu JaHHX.

4. BBeneHHs JaHUX 3 KJIABlaTypH.

5. BuBeneHHs aHUX Ta €KCIIOPT Pe3yJIbTAaTIB aHAII3Y.

CnHcok peKoMeHA0BAHMX JKepe.t:
Ocnoenuit: 1-5.
Jlooamxosuii: 8-10, 12-17, 19-22, 24, 26-29.
Iumepnem-pecypcu: 30-38.

'+20% iHTEpaKTHBHEX METO/IiB HABYAHHS BHIIICHO KYPCUBOM
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JlaGopaTopHe 3ansiTTs 1
Po6ora B Rstudio

MeTta: 03HaAHOMUTHUCS 3 OCHOBAMU POOOTH Y Bi3yaJIbHOMY CEepeIOBHILI
RStudio.

3aBpanus: Bcmanosumu  ocmanni  eéepcii npoepam R i RStudio.
Busecmu  cnucok  nakemis, 6CmMAHOBNEHUX 3Q  3AMOGUYBAHHIM.
llepesipumu, sxi Oaui HaA6HI Y yux naxemax Oasi Mecmosux yieil.
Busecmu  Ookymemmayito  3a  usHQueHuUMu  OamMAacemamy.
IIpoananizyeamu pobomy 3 obaracmio «Environmenty. 3asanmadicumu
naxkemu y poboue cepeoosuuge. llposecmu mecmosi po3paxyHku 6
mepminani: oooasanns, GiOHIMAanHs, MHOdCenHs 1 Oinenus. Cmeopumu
R Script i R Notebook. Ilpoananizyeamubase naxem.

JlaGopaTopHi 3ansarTa 2-3
CrtBopeHnns rpadgiunoro intepgeiicy kopucrysaua B R

Merta: o3HaiiomMuTHCA 13 TNpHHOUNAMH 1OOyIOBH  rpadidHOro
inTepgeticy mnporpam B Rs3a gomomoror ciMeiicTBa MaKeTiB
gWidgets2.

3aBpannsn:  Cmeopumu  6isyansui  enemenmu  gwindow ma
ghasicdialog. /locrioumu enacmueocmi 6izyanvHux enemeHmio: KHONKU
ghutton, mimxu glabel, mexcmoeozo nons gedit, anemepuamuero2o
chucky gradio, eunaoarouoeo cnucky gcombobox, mHONCUHNHO2O
subopy gcheckboxgroup, xanrenoaps gcalendar, eixna eubopy nanxu
aoo ¢aiinagfile. I[lobyoysamu ¢hynxyii-peaxyii na Oir i3 sizyansHumu
esieMenmam.

JlaGopaTopHi 3ansarTa 4-5
OcHoBHi niaxoau 10 po3po0ku Bed-nporpam y cepenosumi R

Meta: CTBOpPEHHsI IHTEpaKTUBHHX BeO-mOmaTKiB y cepemoBumi R3
BUKOPHUCTAaHHSM makeTy Shiny.

3aspanus: Cmeopumu noeuii npoexm 6 Shiny. Illooyoyeamu npocmiiii
inmepgheiic kopucmysaua. JloOamuocnoeni eioxcemu i3 0Oibaiomexu
Shiny. Busznavumu peaxyii Ha oii KOpUcmyeaud.
Buxopucmamuckpunmu R i ¢paitiu  oanux ona pooomu 'y 6e6-
cepeoosuwyi. Cmeopumu ma Oocrioumu peaxmusHi eupasu 6 Shiny.
Busuumu memoou nowtupenns cmeopenux 6e6-000amxie.

JlaGopaTopHe 3aHsTTA 6

IMnopT AaHUX Ta eKCMOPT Pe3yJIbTATIB AHAJIZY
Meta: BUBYEHHS METOJIB IMIIOPTY JaHHUX A0 CHCTeMH RTa ekcroprty
pe3ysbTaTiB aHami3y i3 cepenopuima Rpo iHmMUX cuctemM oOpoOkH
iH(popMari.
3aBpanus: 30ilichumu  imMnopm Oanux i3 mMeKcmoeoeo painy 3
PO30INbHUKAMU 3 BUKOPUCHAHHAM KOMAHOU
read.table(),read.csv(),read.csv2(),read.delim(), read.delim2().
Hanawmysamu napamempu imnopmy. Buxopucmamu pizni  munu
po30inenukie 'y ¢haiini  imnopmy. 30ilicnumu  imnopm Oauux i3
cepeoosuwya Lxcelz suxopucmannsm nakemie RODBC, xlsx, ...
3oiticnumu imnopm 3 XML-¢paiiny. lpoananizyeamu eracmueocmi
¢yuxyiii readLines(),grep(), gsub() onsa eed-ckpeniney. Busuumu
mooxcnueocmi imnopmy ¢paiinie iz SPSS, SAS, Stata, netCDF,
HDF35. Jlocrioumu mooicnueocmi cucmemu Rnpu imnopmi oanux i3
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CVE]] MicrosoftSQLServer, MicrosoftAccess, MySQL, Oracle,
PostgreSQL,

DB2, Sybase, Teradata, SQOLite mowo.

3oiticnumu  exchopm Oanux 3a O00NOMo2010 yukyiii write. table(),
write.csv(), write.csv2().Buxonamu excnopm Oanux 6 Excels
suxopucmanusam Qynxyii xisReadWrite.

JlaGopaTopHe 3ansiTTs1 7
BBenenns ta BuBeaeHHs inpopmaunii B R

Meta: 03HaHOMUTHCS 13 METOJJAMH 1HTEPAKTUBHOT'O BBEACHHS JaHUX B
cucreMi Rta QyHKLIsSIMU BUBEICHHS PE3YJIBTATIB Y KOHCOJII.
3aBpanus: 3oilicnumuinmepakmuene 66e0eHHs OQHUX 3 Kiasiamypu,
suxopucmosyiouu gynxyito readline(). 3acmocysamu pyuxyiio scan()
Onsl IHMepaKmueHo2066e0eHna0anux. Buxopucmamu yunxyito edit()
ons pobomu y mexcmogomy peoakmopi R.Cmeopumuma0diuyiooanux y
mexcmosomy peoaxmopi. I[lposecmu peoacyeanusi 66e0eHuUx OAHUX.
3acmocysamu komanoy fix(mydata). Buxopucmamu ¢hynxyii sink() ma
cat() ons 3anucy pesyrvmamie aumanizy y ¢haiin.3acmocysamu Ons
BUBCOCHHAOAHUX HA eKPAHKOHCONIYHKYiiprint() ma cat(), oocrioumu
PIBHUYIO 6 IX BUKOPUCTNIAHHI.

CamocrTiiiHa po0oTa: onpaifoBaHHs MaTepiany JEKLIH, MiAroToBKa
o0 1a0opaTOpHUX 3aHATH 3 TeMu«MopemoBaHHS aHUX y Oi3Hec-
AQHAJTI TULI», O3HAMOMJICHHSI 3 OCHOBHOIO Ta JIOIAaTKOBOIO JITEPATYPOIO,
IHTepHeT-pecypcamMy, BUKOHAaHHS IHAMBIAyaJbHUX  3aBOAHb 3
BUKOPHUCTAHHSIM KOMIT FOTEpa.
Inousioyanvna poboma
Po3pobutu mabnon Beb-momatky 3a momomororw makery Shiny. B
po3pobyieHOMy MONaTKy mepeadadyuTH MPOUEAypPH BBENACHHS AaHHUX 3
knaBiatypu (Textlnput, Numericlnput, Datelnput), 3aBaHTaskeHHs
daliny 3 MOYATKOBMMH NAHUMH 3a JOTIOMOTOK) JiaJIOrOBOTO BiKHA
FileInput, ynpaBmiHHS AaHUMH 3  BHUKOPHUCTaHHSM  CITHCKIB
SingleCheckbox, CheckboxGroup, RadioButtons, SelectBox, inmmmx
eneMenTiB BBeneHHs nanux (DateRange, Slider, SliderRange).
Buxopucratin po3pobieHuil madnoH A BHUKOHAHHS JaOOpaTOpHUX
pobit 3a Temoro «MonenoBaHHA JaHUX y O13HEC-aHaAJI THLIY

CnuCcOK peKOMeH10BAHHX /IKePeJt:
Jooamrxosuii: 12, 29.
Inmepnem-pecypcu: 30-32, 37-38.

26

3naTu:
OCHOBHI THUITH
JaHUX Ta
METOANYTIPABJIIH
HSl TaHUMU B
cepenopuii R.

BmiTn:
BUKOPHUCTOBYBAaTH
aNrOpUTMHU
yTIpaBIIiHHS
IaHUMH B R.

Tema 2. YnpasaiHHsigaHuMH B R.

Jlexuis S. Tunu nanux. Bekropu, cnucku, MaTpui, Ta0ui.
Po6ota 3DataFrame. Ynpasiainasa 1anuvu B R.
IInan nexuii
1. Tunn 06’ ekTiB Oi3HEC-aHAI3Y: BEKTOPH, MaTPHILl, MACUBU AAHUX,
Tabmuni JaHux, GaKTopH, CIIUCKH.
2.Pobora 3 DataFrame
3. IleperBopenns nanux (Reshape, Split, Combine).
4.Pobora 13 mponymeHuMH JaHUMU. [lepeTBOpeHHs THIIiB.
5. Coprysanns nanux. O0’eqnanHst HabopiB naHux. [lomaia MHOXKUHH
JaHUX Ha CKJIAJOBI.

Jlexuist 6. OcHoBHIi ¢yHkuii B R. dyHkuii kopucryBaua.
ILnan nekuii
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1. BOynoBani ¢pynkuii B R.

2. ApupmeTrnuHi Ta joOriuHI QYHKINI.

3. Uncnosi 1 TEKCTOBI yHKI].

4. ®yHk1ii 1151 poOOTH 13 CHUMBOJIBHUMHU JaHUMHU
5. @ynkuii s pobotu 3 00’ ekTamMu

Jlexuis 7. IlporpamyBaHHs npoueayp oopodku 1aHux B R.
IInan nexuii
1. YmoBHi onepatopu. @yHkuii if 1 switch
2. Yopasninus norokamu B R. [{ukim 3 Bukopucranusm for, while i
repeat
3. @yHKLI{ KOpHCTyBaya. APryMEeHTH Ta Pe3yJbTaTH QyHKIH.
4. CimeiictBo apply pyHKIIH

CnHcox peKoMeHI0BAHMX JKepe.t:
Ocnoenuit: 1-5.
Jlooamxosuii: 8-10, 12-17, 19-22, 24, 26-29.
Inmepnem-pecypcu: 30-38.

JlaGopaTopHi 3ansarTa 8-9
Tunu ganux B R

Merta: HaOyTH NpPaKTHYHUX HABUYOK BUKOPUCTAHHS PI3HUX THIIIB
naHux B R.

3aspanus:Busnauumu Qynxyii  oconowienns pisHux munie OaHUX:
mexcmosi  —is.character();uucnosi — is.numeric();, yinovuciosi —
is.integer();noeiuni — is.logical(); xomnnexcni uwucia — is.complex().
3acmocysamu  Qyukyito  typeof() Ons  eusnavenws muny OAHUX.
Buxonamu npaxmuuni 3a60aHHA i3 3ACMOCYSAHHAM PI3HOMAHIMHUX
CMPYKMYp OQHUX: CKAIAPI6, 6eKMOpis, Mampuys, MAcueie OAHUX,
mabauys OAHUX, CHUCKIB.

JladopaTopue 3ausTTa 10

Ynpasainasa nanumMusR
MeTa: 3aCBOITH OCHOBHI IPOLEAYPH yIIPABIIHHSA JaHUMU B R.
3aspanus:llposecmu ananiz cmpykmypu oamacemy. Ilepegipumu
Haseuicms cneyianvHux 3Havenv oauux: NA (NotAvailable)) NaN
(NotarithmeticNumber), Inf  (Infinity), NULL. Buxonamu
nepekooyeanns Oanux. — 30IlICHUMU COPMYBAHHS 3Q GU3HAYEHUMU
noasmu Haoopy oanux. Bioginempysamu Oaui 3a 8U3HAUEHOK YMOBOI.
IIposecmu 06 ’eOnanns eexmopissa oonomoe2orw Gyuxyii  cbind().
3oiticnumu  po3oumms  Cmpykmypu  OaHux — HA  YACMUHU 3
suxopucmanuam Qgyuxyii split().

JladopaTopHe 3ausTTs 11

Boynosani ¢pynkuii B R
Merta: HaOyTH NPaKTUYHUX HABUYOK BHUKOPUCTAHHS BOYAZOBaHUX
¢byHkuiii B cucremi R.
3aBpanus: Pospaxysamu 3uauenns 6upasy 3 GUKOPUCMIAHHAM
apughmemuynux Qyuxyiii ma onepamopie. Buxopucmamu 10214Hi
onepamopu 0Jisk CMEopenHs. CKAaonux cmpykmyp 6 R. Ilepemeopenns
CUMBONI8 ma mexcmy 3a O00noMo20t0 (Qyukyiii Ons pobomu i3
cumeononumu  oanumu. Ilpoeecmu  ananiz  cmpykmyp 6 K
BUKOPUCMOBYI0YU (PYHKYTT 0151 podomu 3 00 ekmamil.




JlaGopaTopHi 3ansaTra 12-13

OcHoBu nporpamyBanus B R
Mera: O3HANOMUTHCS 3 MPUHLUIIAMU IporpaMyBaHHs
O0YHCIIOBAIBHUX NPOLENyp At poOdoTH 3 naHumH B R.
3aBpanus: Bueuumu aieopumm cmeopenns eiacHux Qyuxyiii 6 R,
npasuna 3anucie apeymenmis ma snavens ynxyiii. Cmeopumu 61acHi
Qyuxyii kopucmyeaua. Habymu npakmuunux HAGUYOK GUKOPUCIANHSL

PI3HUX CIMPYKMYP YRPAGIIHHS OQHUMU: YMOGHI KOHCMPYKYIT — pyHKyii

if0), if-else(), switch(); yuxau — for, while, repeat; cimeiicmeo

applygynryitt — apply(), lapply(), sapply(), rapply(), tapply(),
replicate(), by(), outer().

JladopaTopHe 3ausTTa 14
MopayabHui KOHTPOJIb 1 «YnipaBJ/iiHHS JaHUMH B Oi3Hec-
aHAJTITHL»

Mera: mnepeBipUTH piBEHb 3HAHb, OTPHUMAHUX CTYACHTAMH IIPH
BUBUYEHHS TeMH «Y IPABJIIHHS TaHUMHU B R».

3aBpanus: Bcmanosumu nompibni nakemu 01 00poOKU  OAHUX.
Sasaumancumu  nabip oanux. Ilpoecemu ananiz oamacemy. Buee
yeecy oamacemma 6xkazami tioeo wacmunu ua expan.Cpopmyeamu
OONOMIdICHUTL Oamacem, SIKUH MICmMumes neeni Noasi NOYAmMKO6020
Haoopy oauux. Ynopsaoxkysamu oamacem 3a 6U3HAYEHUM Kpumepiem i
suGecmu Ha ekpan Ynopsiokoeawuii Haoip. Ilposecmu ginempayiio
danux oamacemy 3a Ne6HOI0 YMO60W. [Lxcnopmysamu oamacem y
mexcmosuii aiin ma ¢aiin Fxcel.

CamocrTiiiHa po0oTa: onpaifoBaHHS MaTepiany JEKLiH, MiAroToBKa
0o JabopaTOpHUX 3aHATh 3 TEMHUKYTpPABIIHHA MJaHUMU B Ry,
O3HAMOMIIEHHSI 3 OCHOBHOIO Ta JOAATKOBOK JITEPATypPOO, 1HTEPHET-
pecypcamy, BUKOHAHHS 1HAWMBIAYaJbHUX 3aBAaHb 3 BHKOPHCTAHHSIM
KOMIT F0Tepa, MiATOTOBKA 0 MOAYJIBHOT'O KOHTPOJIIO.
Inousioyanvna poooma
Po3pobutu mabnon Beb-momatky 3a momomoror makery Shiny. B
po3po0iieHOMy AOAaTKY mnependadyuTH MPOLEAYPU BBENEHHS MaHUX
Ta3aco0iB BHUBEACHHS PE3YJbTATIB aHANI3y y BUIJISAAI TEKCTOBOI Ta
rpadiunoi iHpopmamii, 3acodu KepyBaHHA MiISIMH B TIPOEKTI 32
IIOTIOMOI'OK) KOMaHIHUX KHOMOK ActionButton.
Buxopucratin po3pobieHuil madnoH A BHUKOHAHHS JaOOpPaTOPHUX
poObiT 3a TeMOr0 «YTpaBIiHHS JaHUMHU B R»

CHnuCcOK peKOMeHI0BAHHX /IXKepeJt:
Jlooamrosuii: 12, 29.
Inmepnem-pecypcu: 30-32, 37-38.
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3uaru:
OCHOBHI MeTOIU
OMUCOBOI Ta
1HIYKTUBHOI
AHAJII TUKA

BmiTu:
BUKOPHCTOBYBAaTH

Tema 3. Onucosa Ta iHAYKTHBHA Oi3HEC-AHAIITHKA

Jlexuis 8. OnucoBa anajiTuka nanux B R
IInan nexuii
1. Onucosa cTaTuCTHKA JaHUX O13HEC-TIPOLIECIB.
2. OuiHka BUOIPKOBUX ITapaMeTpIB.
3. Haiibinpin nommpeHi MOMHUIIKY IPY BUKOHAHHI CTATHCTUYHOTO
aHai3zy.




byskmi R gist
OMHCY CTPYKTYPHU
Habopy HaHMX,
3MIHCHIOBATH
NIepEBIPKY
CTaTUCTHYHHUX
rinoTes3 B
cepenopuii R.

4. Tabmuiy yactoT Ta cnpsibkeHocTi. Kopesii.

5. TlepeBipka CTaTUCTUYHOI 3HAUYIIOCTI Kopessauii. Bizyam3aris
KOPEJISALi H.

Jlexuist 9. Moae/iioBaHHSI 3aKO0HIB PO3MOAITY BUNIAAKOBHX JAHUX

IInan nexuii

1. 3akoHHM pO3MOTY BHITAAKOBHUX aHUX: O1HOMIAJIbHUM,
PIBHOMIpHHH, €KCIIOHEHTHUH, HOPMAJIbHUH PO3IMOLI, PO3IOLT
Ilyacona.
2. Tligroska po3moaiis.
3. AHani3 BUKH[IB O13HEC-IaHUX.
4. 3anoBHEHHs MPOMYLIEHUX 3HAYEHb y TAOIHISX TaHUX.

5. BigHOBIIOBaHICTb PE3YJBTATIB CIIOCTEPEIKEHD 3 BAKOPUCTAHHIM
reHepaTopa BUIQAKOBHX YHCEIT.

Jlekniil0-11. InnyxkTuBHa ananituka B R
IInan nexuii

1. OcHoBHl KpokH oOyI0BY Ta BepudiKaLii MOAEEH.
2. CrarucTuyHa repeBipKa rirnores.
3. Kmacuuni meronu i kputepii cratuctuku. Tect [lamipo-VYinka.
Panrosi kpurepii YinkiHcoHa-MaHHa- YiTHi.
4. Tectu CThrOfeHTa AJIS 3QJIEXKHHX 1 HE3AIEKHUX BUOIPOK JAHHX.
5. HemapameTpuuHi T€CTH MiXKTPYMOBHUX P13HHULb.
6. Panmowmisaris, OycTper Ta OLiHKA CTATUCTHYHOI MOTYKHOCTI
BUOIPKH.
7. Ominka xopensmii. Tect xi-kBaapat (ITipcoHa).
8. Tect Konmmoroposa-CmipHoBa.
9. Kpurepiit @imepa. Tounnii Tect Pimepa.
10.Kpurepii Mak-Hemapa ta Koxpana-Manremst-XeH3ens.

CnHcox peKoMeHA0BAHMX JKepe.t:
Ocnosenuii:1-3, 5.
Jlooamxosuii: 10, 12,19, 21, 27-29.
Iumepnem-pecypcu.: 30-32, 36-38.

JladopaTopHe 3ausTTa 15
Onucosa 6izHec-aHaniTuKa 1aHUX y R

Mera: OTpUMaHHS KUIbKICHUX Ta SIKICHHX XapPaKTEPUCTHUK NAHUX IS
MPOBEJICHHS OMUCOBOI O13HEC-aHAII TUKH.

3aBpannsa: Cmeopumu HOBY 3MIHHY 3 YUCIOBUMU MA CUMEOTLHUMU
enemenmamu. OOuucniumu cymy eneMeHmi6, CepeoHe 3HAYEHHS,
mediany. Busnauumu 0062CUHY 3MIHHOL, CMAHOApmMHE BIOXUNEHHS,
OKpYy2numu Cmanoapmue 8iOXuieHHs 00 ne6HOI KilbKOCMI 3HAKIG NiCs
KoMuU. Busnauumu maxcumanvre, MIiHIMAIbHE MA CEPEOHE 3HAYEHHS
naoopy oanux. Qouuciumu keanmuni, keapmuni, IORma cmanoapmmy
noxuOKy Ha OCHO6I Haseoenux oawnux. Pospaxysamu crxoutenicmo
OGHUX GI3YANLHO MA 30 OONOMO20I0 MEMPUK ONUCOBOT AHATNTMUK.

JladopaTopHe 3ausTTa 16
MopenoBaHHA 3aKOHIB PO3NOALTY BUNIAAKOBHX AaHUX Y R
Meta: BUBYEHHsSI OCHOBHHX 3aKOHIB PO3IOIINY BHIAIKOBHX YHCEI,
SIKI Hal4acTiIIe BUKOPUCTOBYIOTBCS JJIs1 MOAEFOBAHHS TAaHHX.
3aBpanus:  Busnauumu  3ak0H  po3nOOINY HA  OCHOBI  OGHUX.
Hobyoysamu  Oinomiansuuii  3aKOH — pO3NOOITY 13 3A0AHUMU
napamempamu. 32enepysamu HaOIp 6UNAOKOBUX YUCel, POZNOOINEHUX
30 PIBHOMIDHUM, HOPMANbHUM, €KCROHEHYIATbHUM 30KOHOM, 30KOHOM
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Ilyaccona. Busuwauumu  iMOGIpHiCmM®  NOMPANISIHHA — BUNAOKOBOL
senuuunu y eusnavenuil inmepean. Cmeopumu ma oocnioumu 2paghixu
Qynxyii ma wineHOCMI pO3NOOINTY 34 BKA3AHUM 3AKOHOM.
JlaGopaTopHi 3ansaTTa 17-18

IlepeBipka craTucTuuHuX rimore3 y R
MeTta: 3aCBOEHHSI OCHOBHHX METO/IIB iIHAYKTUBHOI aHAJI THKH.
3aspanus: [lob6yoyeamu cpaghix winenocmi po3nooiny 6unaokoeoi
BeNUYURY | GUBHAYUMU BI3YANBHO CXONCICMG 13 HOPMANBHUM 30KOHOM
posnodiny. llepegipumu cinome3y npo HOPMANLHUI 3AKOH PO3NOOINY 3
suxopucmanuam  kpumepito  Ilipcona (xi-keaopam). Ilepesipumu
einomesy MNpoO HOPMATLHUIL 3QKOH PO3NOOINTY 3 GUKOPUCHIAHHSM
kpumepito Llanipo-Yinka. Busnauumu ¢ 3uauyuum sioxunenus 6io
nopmamusgy, 3acmocyeasuiu einomeszy Cmviooenma npo pienicmo
MAMEMAMUYHO20 CHOOIBAHHSL HOPMAIbHO PO3NOOLNEHOI 6UNAOKOBOT
genuuUHY  300aHOMY  3HAWeHHI0.  Busnauumu  cniecmaenicnmo
napavempie 060X GUOIPOK 30 OONOMO20I0 NepeGipKu 2inomesu npo
pignicms MamemMamuyHux cnooieans 060X 6UOIPOK 3a Kpumepiem
Cmuorooenma. Ilepesipumu 0na 0sox nadopie oamux inomesy npo
pienicms Oucnepciii 3 euxopucmanusm kpumepiro Oiuepa. Ilposecmu
KOpenayilinuil ananiz 3a 6KA3AHUM Noiem OJisi 080X HAOOPIE OAHUX.
3pobumu  6UCHOBOK HNPO  83AEMO36 A30K MIJIC HUMU HA  OCHOGI
BI3YANIbHO20 AHANIZ).

CamocrTiiiHa po0oTa:OmpaIfoBaHHs MaTepiany JIKIiH, MATOTOBKa 0
nadopatopHuX 3aHATh 3 Temu«OmnHcoBa Ta I1HAYKTUBHA Oi3HEC-
aHAJII THKA», O3HAHOMIICHHSI 3 OCHOBHOIO Ta JOJAATKOBOKO JIITEPATYPOIO,
IHTepHeT-pecypcaMy, BUKOHAHHS  IHOWBIAyaJIbHUX  3aBAaHb 3
BUKOPHUCTAHHSIM KOMIT FOTEpa.
Inousioyanvna poboma
Po3pobuty mabnoH MpOEKTy MJisi BUSHAYEHHS OCHOBHUX KiJIBKICHUX
XapakTepUCTUK HabOpy [aHWX, BBEOEHHX 3 KiaBlatypu ado
OTPUMAHUX 13 3O0BHIMIHIX Kepen. Jias po3pobku  mabnony
Bukopuctatu makern Shinyra gWidgets2 IlepenGaunti oOuncieHHs
MIHIMAJIPHOTO, MAaKCHMaJIbHOTO Ta CEPeIHbOr0 3HA4YeHHs Habopy
JaHUX, BU3HAYCHHSI HAWOLIBII 1IMOBIPHOTO 3aKOHY PO3MOALITY 3HAYEHb
BUOIpKH, TIEPEBIPKY OCHOBHUX TINOTE3 IIOAO MAaTeMaTHYHUX
CTOJIIBaHb Ta TUCTIEPCIH.

CnuCcOK peKOMeH10BAHMX /IUKepeJt:
Jlooamrxosuii: 12, 29.
Inmepnem-pecypcu: 30-32, 37, 38.

30

3naru:
METOAU
Bizyaji3arii
JIaHUX, 3ac00Hn
pobotu 3
rpadpiuHIMU
nakeramu R

BmiTu:
BUKOPHCTOBYBATH
makeTu . Base,
Grid, Lattice,
ggplot2 ns
MPOBEICHHS

Tema 4. Bisyanizanisi 17aHux Ta pe3yabTariB Oi3HecC-
aHaJI3y

Jlexuii 12-13. Po3BigyBanbHa aHajiTuka 1aHux y R
Ilnan nexuii

1. CrBopenns rpadiku B R.
2. Pobora 3 miarpamaMu oKa3HHKIB Ol3HEC-TIPOLIECY.
3. Tlpocti meromum Bizyam3amii Oi3HeC-TaHWX. TOYKOBI Jlarpamu,
CTOBITYMKOBI JlarpaMu, KPyroBi Ta CEKTOpPHI JiarpaMmu, CIiHOTPaMH,
ricTorpaMmu, AiarpaMy po3MaxiB, AlarpaMy sAEpHOI OLIHKM (PyHKINI
IIIJIBHOCTI, CKPHUIIKOBI AiarpaMu.
4. T'padiunl mapameTpu Bizyami3amii JaHUX: PO3TAIIYBAHHS Iiarpam
Ha CTOpIHLI, CHCTEeMH KOOPAMHAT, KOJIp Ta IPO3OPICTh,
HAJAIITYBaHHA BigoOpaxeHHs rpadika, JIereHaa, 3arojoBKH rpadika
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mporieyp
PO3BiIyBAJIBHOI
OizHec-
AHAJITUKHU.

Ta OCel, po3MiTKa OCeH, MmiaAnicH Ta aHoTalli, paceTn, rpadivHi TeMH.

Jlexuisi 14. Po3mupeni pecypcu Bisyasaizanii nanux y R
IInan nexuii

1. Posmmupena rpadika ans npocyHyToi 6i3Hec-aHamiTUKe. YoTupu
rpadiuni cucremu R: Base, Grid, Lattice, ggplot2.
2. Tlaker lattice. YMoBHI 3MiHHI. @yHKOii 1151 3MiHE OPMATy TaHUX.
3. Tlaket ggplot2. IntepakTuBHa rpadika. Bzaemonis 3 miarpamamu:
1meHTH (I KLl TOYOK.
4. CTBOpeHHs 1HTEpaKTUBHOI rpadiky 3a JOMOMOror nakera iplots.

[Taket rggobi.
5. Hiarpamu po3ciroBaHHs, OynbOaInkoBi miarpaMu, JiHIHHI rpadiky,
KOpeJIorpaMHy, MoO3aiuHi  miarpamu, — aglarpamu  KiiBnenpa.

Kareropusosani rpagiku.

CnHcox peKoMeHI0BAHMX JKepe.t:
Ocnoenuit: 1-3.
JHooamrkosuii: 6,9, 10, 12, 14, 17, 19, 21, 23, 26-29.
Inmepnem-pecypcu: 30-32, 36-38.

JladopaTopni 3ansarTsi 19-20
Ba3zosi rpagiuni npoueaypu B R

Mera: OTpUMaHHS NPAKTHYHUX HABHKIB POOOTH 3 Bizyai3aTopamu
CTaHIAPTHOTO MaKery base.

3aBpanus: Biomeopumu 6 cucmemi R epaghik, 306padicenuii na
pucynxy. /o epaghixa oooamu 30201060k ma 3asHaveni nionucu 3a
ocsamu Koopounam. Jlooamu 00 epaghika 20pu30HmMAnsHy NiHi0, 4o
8i000padicye  cepeodHe  3uauenHs napamempy. 3a0amu  3a201060K
epaghixy. Buxopucmosywuu R xomanou o0ns 6azoeoi sizyanizayii,
giomeopims  cpacghixboxplot,  axuii  docmynuuit 6 0Oazoeiii R
incmanayii. Buxopucmogyrouu xomanoy par, po3oinumu epaghix Ha 0ea
sikna. Cmeopumu 6ekmop i3 3a0anux yuciosux suavens. [looyoyeamu
eicmogpamy 1 cmoenyuxogy oiazpamy ma HpPOAHANIZYeamu  ix
BIOMIHHICMb. 34 OONOMOCOIOKOMAHOU — YHOYmM3eenepyeamu  06i
HOCAI006HOCMT  BUNAOKOBUX YlceN, PO3NOOIEHUX 30 HOPMATbHUM
3akoHoMm 1 nopisHamu ompumani  2icmozpamu. [ 3a0an020
oamacemy 300pazumu oani Ha 2D moukoeomy epaghixy i nposecmu
AHANT3 OMPUMAHUX PE3VIbMAINIE.

JlaGopartopni 3anaTTsa Ne21-22
Po3Bunyra rpagika B R
MeTta: HaOyTTsI IPAKTHYHUX HABHYOK POOOTH 3 PO3BUHYTHUMH
3acobamu po3BiayBabHOI aHAITHKH B R.

3aBpaHHs: incmaniosamu  300aHuil  nAKEM mMAa  3A6AHMANCUMIU
oamacem, wo € iioco yacmunor. Ilobyoysamu npocmi cmMmosnyuKosi
BEPMUKAIBHY —MA  20PUOHMANbHY — Oidepamu  4acmomu — 3MiHU
napavempy oamacemy 3 euxopucmanusm yuxyiii plot abo barplot.
Jlooamu 3aconosku epagixie ma oceii koopounam. I[lodyoyeamu
CMOBNYUKOGI  diaepamu 3 GePMUKANbHUM MA  2OPUSOHMATLHUM
posnoodinom Ha niocpynu. /s nodyooeu diaepamu 3 20pU30HMATLHUM
po36ummsmM HA RNIOZPYNU  GUKOPUCMAMU  OOOGMKOSUN  QP2YyMeHm
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@yuxyii barplot: beside=TRUE. Ilo6ydysamu 3a 00nomo2o1o komManou
spine() i3 naxemy vcd()cninoepamu — ocobausuil  apiaHm
CMOBNYUKOBUX 0lazpam, y AKUX GUCOMA KONACHO2O0 Pe3YIbmylou020
cmoenysi Oopisnioe 1, a sucomu 020 CKIAO0BUX GIO0OPANCAIOND
nponopyii. Peanizysamu 6 R npuxnao, sikuii 3a0ano ckpunmom. /s
300an020 Ooamacemynobyoyeamu 600CKOHWIEHI Oiazpamu  po3MAaxie
(boxplot), nopieusewu 3a wumu pisHi napamempu OOHO20 HAOOPY
Ooanux. Ilpu nobyooei euxopucmamu 000amKo6i napamempu
notch=TRUE, varwidth=TRUE, sxi 0o36ons0me 300pazumu wiupumny
gicyp, nponopyiiiny obcszy eubipok. 3aghapoyiime gicypu na epagixy
00BITbHUM KOTbOPOM.

Jlns oamacemynobysamu uge 0OHy Mooupikayir diaepam — CKpUnkoei
Oiaepamusza oonomozoro Qyuxkyii vioplot() i3 naxemy 3 makow
Ha36010 vioplot.

CamocrTiiiHa po0oTa:OmpaIfoBaHHs MaTepiany JIeKIiH, MATOTOBKA 0 25
nadopaTopHUX 3aHATh 3 TeMHu«Bisyamizamis AaHMX Ta Pe3yJbTaTiB
Oi3Hec-aHANM3y», O3HAHOMJIEHHS 3 OCHOBHOK Ta JIOJATKOBOKO
JTEpaTypor0, 1HTEPHET-pecypcaMu, BHUKOHAHHS 1HAWBIAYAJIbHUX
3aBIaHb 3 BAKOPUCTAHHSIM KOMIT I0TEpa.
Inousioyanvna poboma:
Po3pobutu mabnoH MpoekTy Juisi BUBEAEHHS rpadiqHUX pe3ysbTaTiB
Oi3nec-anamizy. IlepenbaunTn KepyBaHHs MapamerpamMu Bi3yaji3amii
(3arosioBok rpadika, 3arojIOBKM OCEH, THII JiHii, TOYKOBUX CHMBOJIB,
KOJip, TOBIIMHA TOLIO) 3a JOMOMOIOK BI3yaJlbHUX €JIEMEHTIB
KepyBaHHs 3 makeTy ShinyTta ciMmelicTa maketiB gWidgets2.
Cnucoxk peKOMEeHI0BAHMX JKepet:
Jlooamrxosuii: 12, 29.
Inmepnem-pecypcu: 30-32, 37-38.
3uarn: Tema S. IIporanocTuyna Oi3HEC-aHATITHKA
TPUHIAITN
perpeciﬁHoro Jlexuis 15. Jlinifinuii perpeciiinuii anauis y cepenosuiti R. 2
aHa3y, METOIU Ilnan Jexuii
CTBOPEHH:A 1. Perpeciitnuii Oi3HeC-aHaMm3.
NPOTHO3IB y 2. Moneniperpecii pu pi3HUX BUAax QyHKLI{ BTpaT.
cepenosuiyi R. | 3. MHK-perpecis: mpocTa JiHifiHa, o HOMianbHa,
MHO>KWHHAJT HITHaperpecis.
Bwmitn: 4. JliarHocThka Ta BiaOipperpeciiiHux Moaemne.
3aCTOCOBYBATH | 5. MyJIbTUKOJIHEAPHICTB.
JHIHHUH,
HeJliHifiHui Ta Jlexuis 16. JlorictuyHa perpecis y cepenosumi R. 2
MHOKUHHU T ILaan Jexmii
KOpeJIsiLifiHO- 1. Y3zarampHesi niHiial Moneni. @yHkuis glm().
perpeciitHuit 2. JloricruuHa perpecis B R.
aHamis3 st 3. TlyacoHiBcbka perpecis. Momei 3riaaKyBaHHs.
no0ynoBH 4. Y3zarampHeH! MOneJi perpecii.
SIKICHHX 5. Mopneni npobiT-Ta JoriT-perpecii.
MporHo3is B R.
2

Jlexuisi 17. Heniniiinuii perpeciiinuii anajiiz y R.
IInan nexuii
1. HecraHgapTHiCIIOCTEPEKEHHS 32 PEATbHIMU JAHUMH: BUKUIH,
TOUYKH BUCOKOI HANPY>KEHOCT], BIUIUBOBI CIIOCTEPEKEHHSI.

2. CnocoOnKOpUTyBaHHAHECTAHAAPTHUX CIIOCTEPEIKEHb!

BUAAJICHHACIIOCTEPEKEHD, IEPETBOPEHHSA3MIHHUX,
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I0AaBaHHAA0OBUIAIEHHA3MI HHIX.
3. BubipontumansHoiperpeciitHoiMoneni 6i3Hec-TaHuX.
4. Tlopieusnus Mozeneit. Kpurepii BuOopy moaenei onTuMaabHOL
cknagaocTi. Kpoc-Baninamisi. BigHOCHA BaKJTHBICTb.
5. IlporunosyBanHsinanux B R. IlopiBHSIHHA €EKTUBHOCTI Pi3HUX
MoJieNieli IPH MPOTHO3yBaHHI.

CnHcok peKkoMeHI0BAHMX JKepe.t:
Ocnoenuii:1-3. 5.
Jlooamrkosuii: 8, 12, 14, 15, 19, 21, 26-29
Inmepnem-pecypcu.: 30-32, 36-38.

JladopaTopHe 3ansaTTs 23
JliniiiHuii perpeciiinuii ananis y cepegosumi R

Meta: HaOyTTs NPAKTUYHUX HABHYOK MOJENIOBAHHS Ha OCHOBI
JHOTOpEerpeciitHoro aHanizy B cepenouimi R.

3aspanus: [looyoysamu niniiiny ma noainomiansuy peepeciiini mooei
ma eueecmu noeHy iHopmayiro npo yi mooeni.llobyoyeamu 6 oouiii
cucmemi KOOPOUHAMMHONCUHY MOYKOBUX OAHUX 07151 080X NAPpAMEMPI8
i3 3a0ano20 oOamacemy;npsamy, wo 6ionosioae niHiiHIN MOOeli,
po3paxoeaniii 3a donomozor  Gyukyii Im();kpusy, wo eionogioac
noMHOMIQNbHI  MOOeNi, pOo3Paxo8aHiil  3a  O0ONOMO20K0  (DYHKYIT
Im().llob6yoysamu niniiiny ma keaopamuyny mooens 075l HACHYNHUX
oanux. Busecmu inghopmayiro npo moodens 3 uxopucmanusm Qyuryii
peepeciiinoco aunanizy: summary(), coefficients(), confint(), fitted(),
residuals(), anova(), veov(), AIC(), plot(), predict()

THlobyoysamu 6 00Hiil cucmemi KOOPOUHAMMHONCUHY MOYKOBUX OAHUX
i3 mabauyi nNOYamKosux OAQHux;,2) npsmy, wo 6ionosioae NiHiliHil
Mooeni, pospaxoeaniil 3a oonomoeorw @yukyii Im(); napabdony, o
8I0N0GIOaE  KBAOPAMUYHIl MOOeNi, pO3PAXO6AHTH 30 OONOMO20I0

Gynxyii Im().

JladopaTopHe 3ansTTs 24

Jlorictuuna perpecisi B R
Mera: aHaii3 perpeciiiHUX MOZAENel 3 KaTeropiaJbHUMH 3HAYCHHSIMU
MOKa3HHKA.
3aBpanus: Bumipsamu fiMoeipHicme 0BIHKOB020 GI02YKY SK 3HAYEHHS
NOKA3HUKA HA  OCHOGI MAMEMAMUYHO20 PISHANHS, WO 36 A3YC
xamezopiansHi  3uauenns  (True/Falseabo  0/1)3i  3minnumu
npeouxmopa. Buxopucmamu ¢ynryito glm(formula, data, family) ona
BU3HAYEHHs — napamempie  aolicmuynoi  peepecii.  J{ocaioumu
60y006anuili HAOIp Oanux «micarsy, WO ONUCYE pPi3HI MoOeni
aemomo0inie 3 pizHUMU XAPAKMEPUCIIUKAMU O8USYHA. Y HAOOPI Oanux
«mtcarsy inmepnpemyeamu pexjcum nepeoavi (aemomamuynuii abo
PYUHULL), Wo onucyemscs cmoshyem am, 06ilikoeum snavenusm (0 abo
1). Cmeopumu mooens no2icmuunoi peepecii Migic cmosnysmu «amy i
mpwvoma inuwiumu cmoenysivmu - hp, wt i cyl.
3oiticnumu  epagpiune  6i00OpadCeHH  pe3yIbMAmie  102ICMUYHOT
pezpecii.

JladopaTopHe 3ansaTTH 25

MHo:xuHHa JiHiliHa perpecist B R.

Meta: noOynoBa Ta AOCHIIKEHHS MapaMeTpiB MHOXKHHHOI JIiHIHHOI
perpecii B R.
3aspanus: Cmeopumu pezpecitiny mMooens Onisi OeKiIbKOX (Pakmopis 3
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suxopucmanuam Qyuxyii Im() e R. Buxopucmaiime cunmakcuc
Gynxyiii Im() ona eunaoxy mmoowcunnoi peepecii: Im(y~x1+x2+x3...,
data). J{na oamacemycarnopieusimu pisHi mooeni aemomooinei 3
mMOuKY 30py Npodiey HA 2aOH (Milb HA 2ANOH, MPE), pobouo2o 06 €My
yuninopa (disp), xincoxux cun (hp), eaeu asmomo6ins (wt) ma iHuiux
napamempis. Bcmanosumu 36’5130k Midc mpg 6 AKOCMi 3MIHHOI
sioeyky,disp,hp mawt 6 saxocmi 3minnux-npeouxmopis. Cmeopumiu
MOOens  GIOHOULeHb MINC 3MIHHUMU | ompumamu Koeghiyicumu
MHOJICUHHOI pezpecilinoi modeni. 3acmocyeamu OmpumMane piGHAHHS
MHOJCUHHOI pezpecii 051 NPOCHO3Y6AHHSL HOBUX 3HAYEHb NpOOicy
aemomoOii.

JladopaTopHe 3ansaTTH 26

IIpornocTuuna ananiruka B R.
Merta: HaOyTTs1 6a30BUX HABHUYOK NMOOYAOBH MPOTHO3iB B cucteMi RHa
OCHOBI JIIHIITHOTO Ta HEJIIHIHHOTO perpeciiHOro aHami3y.
3aspanus:O6pamu ooun i3 oamacemie, npeocmasnenux Hda 6eo-
pecypci  https://vincentarelbundock.github.io/Rdatasets/datasets.html.
Jlamacem nosunen micmumu ne menuie 4 YUCeTbHUX XAPAKMEPUCHIUK
(n_numeric=4).Obpamu 06a 006ineHi napamempu oamacenty.
Jlns obpanux napamempie noOyOyeamu: AiHiliHY MOOeNb;00HY 3
HeNTHIliHUX MoOeneil; nobyoysamu 6 OOHiil cucmemi KOOPOUHAM MOYKY
HoOYamMKoBUX OQHUX, JNIHINIHY mMa HeniHiliny mooeni. Bci mpu epagpixa
300pasumu  PiBHUMU  KOTbOPAMU.300pazumu  63A€M036 I30K  MidiC
osoma  OOBIIBHO — OOpamumu  napamempamu  oamacemy 3
suxopucmanuam  Qyuxyii  scatterplot()./locnioumu  eci  mocnusi
O0BOBUMIDHI KOPeAAYii MidC YuCeNbHUMU nApamMempamu oamacemy 3
BUKOPUCIAHHAM (DYHKYTT COF(). 3pobumu inmepnpemayilo Ompumanux
pe3yiemamie KOpenayiitno2o ananisy.306pazumiu diaspamu
PO3CII08AHHSL OISl 6CIX YUCENbHUX NAPAMEMPIE 3a 00NOMO2010 (PyHKYIT
scatterplotMatrix().
Hlobyoysamu MHOMCUHHY pecpeciiiHy MOO0enb 3a OONOMO2010 (PYyHKYIT
Im(), wo 36’s13y€ OOHY 3aN€HCHY 3 MPLOMA HE3ANEHCHUMU YUCETTOHUMU
SMIHHUMU. 3anUcamu OMmpuMAane pieHsANHs.
Ompumamu cmamucmuyni xapakmepucmuxy — mMooeli 3
suxopucmanusam  Qyuxyii  summary().  Jlamu  inmepnpemayiio
OMPUMAHUM PE3YTLMAMAM.
Buxopucmamu  ¢hynxyito  confint() 0Ona  eusnauenns  O06ipuux
inmepeanie Mooeni MHOMCUHHOI pezpecil.
Illposecmu  epagiunuii  ananiz mooeneil JiHiliHOL, ~HeNIHINHOI ma
MHOJICUHHOI peepeciil 3 SUKOPUCMAHHAM Oiacpam, NoGYOO8aHuUX 3
oonomozor  pyukyii  par(mfrow=c(2,2)). Jamu inmepnpemayiio
Pe3yIbmamam aHanizy ooo aoekeamHocmi MooeJell.

JladopaTopHe 3ansTTs 27
MopayabHuii KOHTPOJIb 2 «OnucoBa, iIHAYKTHBHA, PO3BiAyBaJIbHA
TAa NPOrHOCTHYHA AHAJITHKA AaHHUX Y cepegoBuii Ry».

Meta: mnepeBipuTH piBE€Hb 3HAaHb, OTPHUMAHUX CTYACHTAMH IPH
BUBYeHHs TeM «OmucoBa Ta 1HAYKTHBHA Ol3HEC-aHANITUKAY,
«Bisyamizanis maHux Ta pe3ynbTaTiB Oi3HEC-aHAM3y», «[IporHocTuyna
O13Hec-aHAII THKAY.

3asaaunsn: YV ¢aiini COVID-19 (Ukraine).xlsx micmumucs ingpopmayis
npo  nepebic  kopouasipycnoi  xeopoou 6 Vkpaini.Ha ocnosi
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HOUYAMKOBUX OAHUX CIEOPUMU MPU Oamacemu.

o saeanvuuii oamacem COVID19 3 yciva oanumu mabauyi;

o oamacem COVIDI19 April 3 oanumu 3a keimens 2020 poky;

o oamacem COVIDI19 May 3 oanumu 3a mpasens 2020 poky.
lodyoyeamu  cmosnuuko6i  Oiaepamu  oanux nonie  Newcases,
Newdeaths, Newrecovered 0151 KOJICHO20 CMBOPeH020 Oamacenty.
llepesipumu 2inomesy npo pienicme Ouchepciil KilbKOCHI UOOeHHUX
00yJHcans 6I0 X60pobu, AKI cnocmepieanucst )y KeimuHi ma mpaeri
(pisens 3uauywocmi 0,01).

Ha ocnosi oamacemy COVIDI19:

Busnauumu  makcumaneni - 3HQuUeHHs  KITbKOCMI  HOBUX — GUNAOKIE
3apPAXCEHHA, KITbKOCI HOBUX CMePmeill Ma HOBOI KITbKOCHI MUX, WO
ooyxcanu 8i0 X60pobu, a makodxic oamu, 6 SKUX oocseanucst yi
MAKCUMAIbHT 3HAYEHHA.

llepesipumu 2inome3sy npo HOpMANLHUII PO3NOOIN KITbKOCHI HOBUX
sunaokie sapaicenns 3a kpumepiem [llanipo-Yinka 3 pienem
suayyugocmi 0.05. 3podumu 6UCHOBOK.

Ilepesipumu 2inome3sy npo HOpMANLHUI PO3NOOIN KiNTbKOCHI HOBUX
cmepmeii 6i0 xeopobu 3a kpumepiem Ilipcona 3 pienem 3Hauyujocmi
0.05. 3pobumu 6ucHoBoK.

Hlobyoysamu 6 0OHiil cucmemi KOOPOUHAM MOYKOGUIl 2paghiK
KIJIbKOCMI HOBUX 6UNAOKI6 ITHQIKY6anHsi ma JNiHil0, wo e6ionosioae
HOPMAIHOMY PO3HOOITY 3 MUMU JHC RAPAMEMPAMU MAMEMAMUYHOL0
CHOOIBANHS MA CEPEOHbOKBAOPAMUYHOL0 GIOXUIEHHSL.

Jocnioumu  acumempito  po3nooiny HOGUX BUNAOKIG 3APANCEHHS.
Hanucamu xopomxuii 8UCHOBOK 14000 pe3y1vmamis OOCaiONHCEHHS.

3 pienem 3unauywjocmi 0.05 nepesipumu 2inomesy npo me, wo
MamemamuyHe CHnoOi8AHHS KINbKOCHI HOBUX BUNAOKIG 3aPAdNCeHHs
cmanogums 3000 ocié na 000y.

THlobyoysamu mooens RiHilIHOT pecpecil 3aneHCHOCHI KiTbKOCHI HOBUX
cMepmedi 60  KiIbKOCHI  HOBUX  YPAJICEHUX. 3anucamu  pieHsAHHS
JIHTIHOT peepecii ma nobdyodyeamu 6 OOHiil cucmemi KOOPOUHAM
MOYKo8UIl 2paghix NOYAMKOBUX OAHUX MA 3HAUOEHY JiHiI0 pezpecil.

Hobyoysamu mampuyio Oiaepam pO3CIIO8AHHSL 3HAYEHb 3QNEHCHOT

sminnoi Totaldeaths 6i0 inuwux 3minnux oamacemy. Busnavumu 3mini,
AKi Ha Bauty OymKy, Maioms HQiiOiou micHuil KOpeasyiiiHuii 36 S130K.
IIposecmu Oiacnocmuxy niniiiHol pecpeciiinoi modeni. Ilobyoyeamu
cucmemy OIGCHOCMUYHUX OIQepaM  3an1eHCHOCMI  KITbKOCMI  HOBUX
cMepmedi 6i0 KiTbKOCMI HOBUX YPAJCEeHUX. 3pobumu GUCHOBOK HPO
oompumanns ymoe MHK-pezpecii.

CamocrTiiiHa po0oTa:OmpaIroBaHHs MaTepianty JIEKIiH, MATOTOBKa 0
naboparopaux 3aHATh 3 Temu«lIporHocrrmuHa Oi3HEC-aHAITHKAY,
O3HAMOMIIEHHSI 3 OCHOBHOIO Ta JOAATKOBOK JITEPATypPO, 1HTEPHET-
pecypcamy, BUKOHAHHS 1HAMBINYaJbHUX 3aBHaHb 3 BHKOPHCTAHHSIM
KOMIT F0Tepa, MiATOTOBKA 0 MOAYJIBHOT'O KOHTPOJIIO.

Inousioyanvna poboma

Ha ocnoBi makery ShinyTa cimeiicTa nmaketiB gWidgets2 po3pobutu
malJIOH TPOEKTY [IJIsl CTBOPEHHsS anpokcuManii JHIAHUMH Ta
HEJIIHIHTHIMH MOJIEJISIMU 1 OTPUMAaHHS IPOTHO3HHUX 3HAUYEHb TIOKA3HHUKA
3a 3alaHUMH 3HaueHHsMH (akTopiB 3 Habopy nanux. IlepenbauuTu
BUBEICHHS KOe(ili€HTIB MPOTHO3HOI MOAENI Ta CTBOPEHHS rpadivHoi
IeMOHCTpalli Mpouecy anpoKcUMaLii y BUISAI MOYaTKOBOI MHOKUHH
TOUOK 13 331aHOr0 HAbOpy NaHMX Ta 3HANIEHOI JiHIi perpecii.
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CnuCcOK peKOMeH10BAHHX /IKepeJt:
Jlooamrxosuii: 12, 29.
Iumepnem-oxcepena: 30-32, 37-38.

3naTu:
3acobu
PO3B’sI3yBaHHs
OCHOBHHX 3a/1a4
1HTEJIeKTyaJIbHO-
ro aHaJi3y AaHUX
y cepenosuii R.

Tema 6. Po3mupena Oi3Hec-aHATITHKA

Jlexuisi 18. OcHoBHi 3anaui DataMining B R
IInan nexuii
1. 3agaui DataMining B R. biHapHi MaTpuri Ta acomiaTuBHI paBUiIa.
[TomyKIOrIYHUX3aKOHOMI PHOCTEH Y TaHUX.
2. Knacrepuuiiananis. bibmorekaNbClust.
3. CnocobuckanysannsidizHec-nanux. CSS-cenexropu.
4. WebscrapingznakeTomrvest.
PhantomJSi36epeskeHHsIBMICTY ANHAMIYHUXBEO-CTOPIHOK.
5. 36ipiadopmauii 3a ronomororo APL

CnHcok peKkoMeHI0BaAHHX JKepe.t:
Ocnoenuii:1-3.
Jooamrkosuii: 6,26, 25-8, 11, 13, 15, 16, 18-22.
Inmepnem-pecypcu: 25, 26.

CamocrTiiiHa poGoTa:onpaifoBaHHs MaTepialy JIEKLii, MiArOTOBKa 110
€K3aMeHy 3a NUTaHHAMH 3 Temu«Po3mupeHa Oi3HEC-aHANITHKAY,
O3HAMOMIJIEHHSI 3 OCHOBHOIO Ta JOAATKOBOK JHTEPATYpPOO, 1HTEPHET-
pecypcamy, BUKOHAHHS 1HAMBIAYaJbHUX 3aBHaHb 3 BHKOPHCTAHHSIM
KOMIT FOTepa.
Inousioyanvna poboma
[MinroryBaT mpe3eHTali0 AOMOoBiAl oOcsiroM He MeHme 10 cmahmais i
TPUBATICTIO HE Ounblne 10 XBUIMH 32 ONHIEKD 13 TE€M PO3IIHPEHO]
AHAJITHKYU JAHUX
e Posmmpena aHaniTHYHA TEOPisk Ta METOIM: KJIACTEPU3aLIis
e Posmmpena aHajdiTUYHA TEOPisSs Ta METOAM: AacOLlaliaTHUBHI
npaBuiIa
e Posmmpena aHaniTHYHA TEOPis Ta METOIM: perpecis
e Pozmmpena aHamiTHYHA TEOPis Ta METOAM: KJacHpiKamis
e Posmmpena aHamTH4YHAa TEOpis Ta METOOU: AHAJNI3 YAaCOBHX
psiniB
e Pozmmpena aHaNITHYHA TEOPis Ta METOAM: aHAJI3 TEKCTY
e Posmmpeni aHamiTU4HI ~ TEXHOJOT{ Ta  1HCTPYMEHTH:
MapReduce Ta Hadoop
e Posmmpeni aHaNMITUYHI TEXHOJOTI Ta IHCTPYMEHTH: aHAJIITHKA
6a3 maHux
CHnuCcOK peKOMeH10BAHMX /IZKepeJt:
Ocnoenuii:$.
Jlooamrosuii: 7,10, 16 |18, 25.
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