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Mema po6omu. Ananiz icnyiouo2o npoepamno2o 3ab6esneyents 0 GUKOHAHHS CIAMUCMUYHO20 AHANI3Y O NO-
0anbU020 BUKOPUCMANHSL Y PAMKAX 8UOOPY HEOOXIOHO20 NPOSPAMHO20 3ACO0Y 0I5l NPOBEOeHHS. 0OPOOKU OAHUX.

Memoou docnioncennsn. /[ns npogedenns 02nsdy npocpamuo2o sabesneuenus Oyi0 npoeedeHo anauiz HaAyKosUx
cmametl ma GIOKpUMuUX 0xcepei w000 NPOPAMHO20 3a0e3nedeHHs CMAMUCTUYHO20 AHATLI3Y.

Ompumani pezynomamu. Bubip 6i0nogiono2o cmamucmuyHo20 npoepamHo20 3a6e3nedents € KIoYosum piulen-
HAM Y chepi ananizy OaHux, 3 YUCTEHHUMU ONYIAMU, SKI 3Ad0080AbHAIOMb PISHOMAHIMHKI nompebu. Y yitl cmammi mic-
MUmMbCs BUYEPNHULL 027150 N 'AMU NPOBIOHUX CIMAMUCIMUYHUX npoepamtux 3acobig: IBM SPSS Statistics, RStudio, Stata,
Minitab i Python. ¥V yiii pobomi eusgneHo Kiou08i 6i00MOCMI NPO MONCAUBOCTI, DYHKYIL MaA NPUOAMHICING KONCHO2O
iHcmpymenmy OJis Pi3HUX AHATIMUYHUX 3A80AHb.

Leti 0enad pobums 8UCHOBOK, WO BUOIP CIMAMUCTIUYHO20 NPOSPAMHO20 3aDe3neyeHHs NOBUHEH Y32004CY8AMUCS 3
KOHKPEMHUMU UMO2AMU NPOEKMY, CKIAOHICMIO OaHUX i 00c8i0om Kopucmysayd. /[ociionuky ma auanimuku nOGUHHI
epaxosyeamu c60i aHanimuyHi yini ma nepesacu npu uOOPi HAubibuL NiOX00aw020 iHcmpymenmy. Kpim moeo, ons
NPUUHAMMS 0OIPYHMOBAHUX DileHb Y Yitl OUHAMIYHIL chepi 8adciueo Oymu 6 Kypci HO8UX MeHOeHYill 8 AHANI3 OAHUX |
MAUUHHOMY HAGYAHHI.

Haykoea nosusna. Ilposedenuli ananiz 8UA8UE MOMCIUBOCIT MA 3ACMOCYBAHHS HAUOLIbUW NONYIAPHO20 NPO2pa-
MHO20 3a6e3neuents 0l GUPIUEeHHs 3a0ay CIMamUCmMu4Ho20 ananizy. Poboma nadae suuepnuuil 02na0 Cy4acHux meH-
OeHyiti ma iHHO8AYill y 2ay3i NPOZPAMHO20 3a0e3nedenHs Ol CHAMUCIMUYHO20 AHANI3Y, NPONOHYIOYU YUMAYAM 2Iuo-
we pO3yMIHHA HAABHUX IHCMPYMEHMIS.

Ilpakmuuna yinnicms. [Ipogedenuii ananiz 0o3601ums obpamu npozpamue 3abesnedents 0N GUPIUIEHHS KOHK-
pemnoi 3a0ayi cmamucmuyHo20 ananizy Ha OCHOGI 1020 XApaKmepucmuKx ma HassHux eumoe. Lls poboma donomazac
BUBHAYUMU NPAKMUYHI Nepesasit NPOSPAMHO20 3a0e3neyents O CIMAMUCIUYHO20 AHANI3Y | CHPUSIE 8NPOBAOICEHHIO
yux incmpymenmis y pisnux cpepax OisnbHoCmi, 3abe3neuyrouu NoKpawenHs npoyecie anaizy ma nPULHAMms piuiets.

Kntouosi cnosa: cmamucmuunuii ananis, npozpamue 3ade3neuenns, 00pooKa 0aHUX, 021140 RPOZPAMHUX 3ACO-
oie, IBM SPSS Statistics, RStudio, Stata, Minitab, Python.

I. BCTYII a TaKoX JOTOMarae 3aro0iraTy aBapiiHUM CHUTYyalisM Ta

. . MOKpAIIyBaTH SIKICTh €JIEKTPOCHEPTTi.
Y cydacHOMYy CBITI €IE€KTPOTEXHiKa Ta €JIEeKTpOcHe-

preTHKa BifirpaloTh (yHIaMeHTAIbHY pob y 3a0e3me- 3aBISKM CTATHCTHYHOMY aHAIi3y, MU MOXEMO BH-
YeHHI JKHTTEBO BaXJMBUX (YHKWiM cycminpera. Bix — 3HAUHTH Ta KEpyBaTh (bakTopamu, o BILTHBAIOTH HA by-
eNeKTpUYHOI eHeprii 3amexarh Oarato acmextis Hamroi —~ HKIUOHYBaHHST CHCTCM, BKIIOHAIOHH POSIOAUT HaBaHTa-
TNOBCAK/ICHHOI JIiAIbHOCTI — BiJl OCBiT/IEHHA Ta o6irpipy — KCHHA, CTIMKICTH JI0 BIIMOB, a TaKOX MIIBUIICHHA Ha-
Z0 BUPOOHHMIITBA T4 TEXHONOTIYHUX mpoleciB. B ymopax  AMHOCTI KOMIIOHCHTIB. e mizxiz HO3BOIIE 3AMCHIOBA~
NocTiifHO 3pocTaroumMx TOTpeG B eHepropecypcax Tta  TH OOIpYHTOBaHi PILICHHS 1010 MOAEPHIZALLT Ta Mi/BH-
CTPIMKHX TEXHOJOTIUHMX 3MiH, 3abe3nedyenns Hamgilinoc-  ICHHA IPOLYKTUBHOCTI CHCTEM CICKTPONIOCTAYaHHA.

Ti, CPCKTUBHOCTI Ta OC3MEKN CUCTEM EICKTPOIOCTAYaHHs CTaTHCTUYHUN aHali3 TaKOX BHKOPHCTOBYETHCS
CTa€ KIIOYOBUM 3aBIAHHSIM. JJIs Tepea0adeHHs MOXUIMBHMX aBapiii Ta BU3HAYEHHS

CaMe TyT CTATHCTHYHHIi aHAli3 BXOAUTb y TPy SK PH3HKIB y poboTi CHCTEM €JEKTPOTIOCTAYAHHS. Le momo-
MOTYKHUH iHCTPYMEHT, 10 JO3BOJISAE OIL[HUTH, aHamizy- Marae olcparopaMm Ta IHXCHCpaM Oy BHICPCIDKYBaJIb-
BATH Ta ONTHMi3yBaTH pi3HOMAHiTHi acrekTH poGorn  HAMH Y 3ano0iranHi IpoOJIeM Ta NOKpAILeHHI HaliitHOCT
ENEKTPOTEXHIYHUX CHCTEM Ta KommoHeHtiB. Crarncrua- — MEPEK.

HUH aHaji3, Mo 0a3yeThcsl HA OOpOOI BEIMKHX OOCHATIB Cnyryroun sSK MICT MDK TEOpIEI0 Ta MPAKTHUKOIO,
JaHUX, HaJa€ HaM LiHHI i{HCAWTH NMpPO NPOAYKTHBHICTh, CTAaTUCTHYHHUI aHANTi3 € HEBIA'€MHOI YaCTHHOI CYYacHOi
HaJiiHICTh Ta €)EKTUBHICTD CHCTEM EJICKTPOIIOCTAYaHHs,  CJICKTPOTEXHIKM Ta ENEKTPOCHEpreTukd. BiH mo3BoIsie
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HaM MPOHHUKHYTHU B MIMOWHY JaHUX, BUSBUTH 3aKOHOMIp-
HOCTI Ta TPEHIW, HA OCHOBI SIKUX MOXXHa PO3POOISITH
e(eKTUBHINI cTpaTerii yHnpaBlliHHS €HepropecypcaMmu Ta
3a0e3neueHHs Ha{lifHOCTI CUCTEM eJIEKTPOIIOCTauyaHHsI.

II. AHAJII3 OCTAHHIX JOCJIAKEHb

M. Mbonrodr y cBoiii poboti [1] po3risgae BUKO-
PHUCTaHHS METOJIB CTATUCTHYHOTO aHANI3y NAHUX BHUIIPO-
OyBaHb Ha TEPMiH CIIY)KOM EJIEKTPOHHHX KOMIIOHCHTIB.
JleTanbHO PO3MIITHYTO METOAN aHAi3y 3 BUKOPUCTAHHIM
MIPUITYIIEHb PO MOCTIHHUI PiBEHh PU3UKY (E€KCIIOHEHIIi-
anpHU po3mofin), posmoxinmy BeiiOymia Ta 3mimaHux
po3noxinis BeiiOyaa. OOroBoproOThCS METOIM, AKI BH-
KOPHCTOBYIOThCSl ISl aHaNi3y JOaHuX BeiiOymia, koim
caMi JaHI HEOJHOPIZAHI Yepe3 SK BUJAIEHHS TECTOBUX
3pasKiB I/l Yac TECTyBaHHS, TaK i Yepe3 HEeNpOIOBKEHHS
HaIIIy 32 TECTOBAHMMHU KOMIIOHEHTaMH. 3pEIlTol0, yBa-
Iy HIpUIUIEHO eeKTy IBOX abo Oijblie MeXaHi3MiB Bil-
MOBH, SKi MOXYTb CTBOPIOBaTH S-MoJiOHI Bi3epyHKH,
KOJIM JTaHI HAHOCATHCS Ha MUTIMEeTpoBHH manip Beiibyia.

ABTOopHu [2] po3risiaroTh OKpeMi CTaTHCTHYHI Me-
TOJH, IO JI03BOJISIIOTH €(DEKTHBHO OILIIHUTH BIUIMB 00pa-
HUX (aKTopiB Ha ePEeKTUBHICTH Npolecy MoHTaxy RF-
cucteM. Po3risig mpoBeneHO Ha TPHUKIAAI JOCIiIKEHb
BIUIUBY PO3MIipy IyCTOT, III0 BUHHKAIOTh y 30HI HalKu
BU-cunoBux TpaH3HCTOPIB, Ha 3HAYEHHS BUOPAHHUX €JIeK-
TPUYHUX IIAPaMETPIB IIMX HPHUCTPOIB y PO3IIIHYTOMY
eJIeKTpOHHOMY Moayii. bymo ommcano BuOpaHi iHCTpY-
MEHTH SKOCTi Ta MPOBEICHO ITONATKOBI aHAI3X 3a JIOTMO-
MOTOF0 METOJIOJIOT1] IIeCTH CUI'M Ta mporpamu Minitab.

1. META JOCIIIKEHHSA

MerTor 1BOTO IOCHTIPKEHHS € aHali3 iCHYyKYoro
NPOTPaMHOTO 3a0e3MeueHHs Ul BUKOHAHHS CTATHCTHY-
HOTO aHali3y, SKe MoXe OyTH BUKOPUCTAHO /Il pi3HOMa-
HITHUX 3aBJaHb, 1[0 CTOCYIOTHCS OI[IHKH HaIIHHOCTI
KOMITOHEHTIB CHCTEM, ITPOTHO3YBaHHS MOJIill Ta BiIMOB, a
TaKOX JIIarHOCTHKU cTaHy oOmanHauHsA. Cepen Iux 3a-
BJJaHb B&KJIMBO BU3HAYMTH Ta CUCTEMAaTHU3yBAaTH MOXIIH-
BOCTi JOCTYITHOTO IPOTPaMHOTO 3a0e3ledeHHs, o0 3a-
Oe3NeUYnTH Halle)KHE BUPIMICHHS MUTaHb, IOB'I3aHUX i3
HAAIMHICTIO, Tepe0adeHHsAM MOMIii Ta BISIBICHHSIM IPO-
6nmem y ¢yHkmionyBanHi cuctemu. Kpim Toro, me moci-
IDKeHHsI CIIPSIMOBaHE Ha BH3HAYCHHS HAsBHHX 1HCTpyMe-
HTIB Ta METOJIB, SIKI MOXKYTb OYTH KOPUCHUMHU JIJIsl 1HXKe-
HEpiB, TOCIIAHUKIB Ta (GaxiBIiB, IO MPAIOIOTH Y Taly3i
TEXHIYHOI JIIarHOCTHKU Ta YIPaBIiHHS HaJIWHICTIO CHC-
TEM.

IV. IPOTPAMHE 3ABE3IIEYEHHS JJIA
CTATUCTHYHOTI O AHAJII3Y

CraTuCTHYHUIA aHaJi3 BiAirpa€ BaXIWBY pOJb B
SNIEKTPOTEXHILi Ta EIEKTPOCHEPIeTHUIli, JTONOMaraloyu B
PO3yMiHHI Ta onTHMi3amii pi3HUX ACTIEKTIB €JIEKTPUIHUX
MIPUCTPOIB Ta KOMIIOHEHTIB. BiH 103BOIIsIE 3miiCHIOBATH
00'eKTHBHHI aHAaJi3 Ta OWIHKY HAIIIHOCTi, TPUBAIOCTI
CITy>KOM Ta BiZIMOBOCTIMKOCTI €TEKTPOTEXHIYHUX CHCTEM.
Iokmagarouncss Ha CTATHCTHYHI METOIH, 1HKCHEPH MO-
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JKYTb MPOBOJHUTH IOCIHI/UKEHHS Ta EKCIIEPUMEHTH, LI00
BHU3HAYHUTH (HAKTOPH, SIKi BIUIMBAIOTh HA (PYHKIIOHYBaHHS
CJIEKTPOTEXHIYHUX CUCTEM.

Tak, HanpuKIaa, CTAaTUCTUYHNI aHajl3 MOXKE BHUKO-
PHCTOBYBATHCh Y Takux odsactsix (puc. 1):

OuiHka HaginHocTi
Ta AoBrosi4HocTi
KOMMOHEHTIE Ta

cUcTem

DocnigxeHHn
AHanis cnoxuBaHHA

napameTpie

. enekTpoeHeprii
Mepexi
3acTocyBaHHS
CTaTUCTUYHOro
aHanisy

MNporHosyBaHHA

AHaniz pu3mMKiB Ta
nogin Ta

Besnexun .
BigMOB

OiarHocTHka Ta

oBcnyroByBaHHA

Pucynoxk 1. 3acrocyBaHHsI CTaTHCTHYHOTO aHAJI3Y

1. Oninka HaaiAHOCTI Ta JOBrOBIYHOCTI KOMIIOHEH-
TiB Ta cucteM [3]. CTaTUCTUYHUI aHANI3 MOXKe OyTH BHU-
KOPHUCTaHWU JUIA OI[IHKM HaJIIAHOCTI Ta JOBrOBIYHOCTI
CJICKTPUYHUX KOMIIOHCHTIB, TaKHX SK JPOTH, 130JIAILis,
HATIBIPOBITHUKY, peie Ta iHmi. [le mo3Boise BU3HAUUTH
HMOBIpPHICT BiZIMOBH Ta IIPOTHO3YBATH TEPMIH CITy>KOH.

2. Anani3 crioxuBaHHs enekTpoeHeprii [4]. Craruc-
TUYHUN aHaJi3 MOXE JOIMOMOITH B aHaTi3l Ta IPOTHO3Y-
BaHHI CHOXWBAaHHS EJICKTPOCHEPTil y Mepexax pi3HUX
MaciTa0iB — Bifl JOMAIIHIX MEPEexk J0 MPOMHCIOBUX ITiJI-
npueMcTB. [le MOke TOTTOMOTTH y IUIaHYBaHHI CHEPTeTH-
YHHX pecypciB Ta eeKTUBHOI iX yTHITi3aIii.

3. [Iporuo3yBanHs nofii ta BinmoB [5]. Cratuctrd-
HI METOJU JO3BOJISIFOTH CTBOPIOBATH MOJEII ISl IPOTHO-
3yBaHHS MOXJIMBHX TOJii, TAKUX SK HAaBAaHTAXXCHHS B
Mepexi, KOPOTKi 3aMHKaHHSA a00 BiIMOBH OOJIaJHAHHS.
Ile momomarae omepaTopaM €HEProCHCTEM OLIbII cdeK-
THUBHO TUIAHYBAaTH TEXHIYHE OOCITyTOBYBaHHS Ta pearyBa-
TH Ha NPOOIEMH.

4. JliarHoctuka Ta odciyroByBanHs [6]. CtaTucTiy-
HUI aHaJli3 MOXE JOMOMOITH y PO3pOOIl METOMIB Aiar-
HOCTHKM CTaHy OOJlaJHaHHS Ha OCHOBI aHai3y AaHUX
npo Horo pobory. Lle crpusie GurbII edekTHBHOMY 00-
CIIyTOBYBaHHIO, PEMOHTY Ta 3aMiHi JieTasei.

5. Amaimiz pusukiB Ta Oesrneku [7]. CratucTHYHHM
aHaJi3 Moke OyTH BUKOPHUCTAHWH JUISi OLIHKH PH3HKIB,
MOB'SI3aHUX 3 PI3HUMHU AaCHEKTaMH EJIEKTPOTEXHIKH Ta
enektpoeHepreTuku. Lle n03BoJsie po3polbnsTH 3axoau
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Juis 3a0e3nieyeHHs Oe3MeKy MpaliBHUKIB, 00JIaJiHAHHS Ta
HaBKOJIMIIHBOIO CEPEIOBHIIIA.

6. locmimkeHas nmapametpiB mepexi [8]. CtaTuctu-
YHI METOOM MOXXYTh JOMOMOTTH B aHANi3l MapaMeTpiB
eNIEKTPOCHEPTreTHYHNX MEPEX, TAKHX SK BTpaTH CHeprii,
Harpyra, CTpyMH, peakTHBHa IOTYXXHicTh Ta iHmi. [le
JloriomMarae B ONnTUMizalii poOoTH Mepexi Ta MiABUIIEHHS
e(eKTUBHOCTI.

OmHMMHE 3 OCHOBHHX HPOTPAMHUX 3aCO0IB UIS BH-
PpIIIeHHS 3a/1a4 CTATUCTHYHOTO aHaji3y € HacTymHi: IBM

SPSS Statistics, RStudio, Stata, Minitab, [9] Ta Python.
KoskeH 3 1uX iHCTPYMEHTIB BOJIOIIE€ CBOIMH YHIKAIbHUMH
nepeBaraMu Ta MOXKJIMBOCTSIMH, SIKi POOJIATB 1X HOMyJsip-
HUMHU B PI3HUX Tally3sX Ta cepell Pi3HHX KOPHCTYBadiB.
Jani OyayTh pO3IJISTHYTI MOXIIMBOCTI Ta BUKOPUCTAHHS
HaBEJICHNX TPOrpaMHUX 3ac00iB.

VY Ttabn. 1 HaBeJeHO 3aralbHy XapaKTEpPUCTHUKY 3a-
3HAYEHHX MMPOrPAMHHX ITPOIYKTIB.

Tadanus 1. 3aranpHi XapakTepHCTHKA MPOTPaMHUX 3aC00IB /ISl CTATHCTUYHOTO aHAJI3y

OCHOBHI Xapak- o ) o b
TepHCTHKH IBM SPSS Statistics RStudio Stata Minitab Python
IlogaTtkoBuit
BHITYCK IIpOTpa- 1968 1992 1985 1972 1991
MH
Bapbapa ©.
Hopwman X. Hi, Paitan, Tomac .
- ] I'Bigo Ban
Po3poOHuk(un) Jeitn X. benr, K. Jxo3ed Annep Binbsam Ty A. Pasu moo- Poccym
Xapgmnai Xam qmuid ta bpasa
JI. JIxxolinep
Moga nporpamy-
POTPany Java C, Fortran, R C C, Java, C++ Python
BaHHS
GNU 3 BiIbHUM BeskorroBHa,
Jlinensis IIponpietapHa BIIKDHTHM [ponpierapra | IIponpieTapna BIZIKPHTHIi
BHUXI1JHHM KOJOM KOJ,
. AHaniTHKa 1aHUX, CTaTUCTUYHHN
r CTaTUCTHYHHI o . .
OJIOBHE IIpH- R . CTaTUCTUYHHNHA aHams, CTaTUCTUYHUU HayKa mpo
aHaJi3, YNCeIbHUM . N . .
3HAYCHH R aHaJI13, MAallIMHHE YUCeJIbHUMN aHaJl3 JaH1
anams HaBYaHHI aHaJi3

IBM SPSS Statistics. IBM SPSS Statistics — e mo-
MYJSIPHAN CTaTUCTHYHMN aHATI30BUH IAKeT, SIKUH BHKO-
pHUCTOBY€EThCS sl OOpPOOKM Ta aHalli3y AaHMX B Pi3HUX
rajy3sx, BKJIIOUal0uu HayKy, Oi3HeC, MEAMIMHY Ta collia-
TpHI HaykH. [Iporpama 103BoJIsie KOPUCTYyBadaM BHKOHY-
BaTH PI3HOMAHITHI CTaTUCTHYHI OOYUCIICHHA, Bi3yali3y-
BaTH JaHI Ta CTBOPIOBATH 3BITH.

Cepen MmoxumBocteir SPSS Statistics po3poOHHKH
BHIUISAIOTH HacTymHi [10]:

1. Pozmmpena CTaTHCTHKA! onHO(aKTOp-
He/0aratoakTopHe MOICITIOBAHHS ISl OTPUMAHHS OLIBII
TOYHMX BUCHOBKIB ITPY aHAIIi31 CKIIQJIHMX B3a€MO3B’SI3KIB.

2. Perpecis: NporHO3yBaHHS KaTErOPUYHHUX pe-
3yJNbTATiB Ta 3aCTOCOBYBAaHHS IHPOLEAYPH HETIHIHHOT
perpecii.

3. HacrporoBaHi Tabnuui: Jierka opraisaiisi BeJu-
KOI KUJIBKOCTI JTaHUX.

4. TouHi TecTu: OUIBII TOYHI BUCHOBKHU MPHU MaJnX
BUOIpKax.

5. TexHika TOBTOPHOI BUOIPKHU: OIIIHKA PO3IIOALTY
BHOIPKH OIiHIOBaYa IUIIXOM ITOBTOPHOI BHOIpKH i3 3aMmi-
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HOIO BUX1IHOT BUOIPKH.

6. BijcyTHi 3HaYCHHS: BUSBJICHHS IIa0JIOHIB BiJICY-
THIX JAaHWX, OI[IHKA MiJCYMKOBOi CTATUCTHKH Ta 3allOB-
HEHHSI BiJICYTHIX 3HAYCHb.

7. TligroroBKa AAHUX: ONTHMI3allis MMIAMOTOBKHU Ja-
HUX, 100 MPUIIBUIIIUTH MiArOTOBKY 10 aHaIi3y Ta Io-
JIIMIIUTHA TOYHICTh BACHOBKIB.

8. Kareropii: mporao3yBaHHs pe3yiIbTaTiB Ta BHUSB-
JICHHS 3B’ S13KiB, BHKOPHUCTOBYIOUH KaTeTropialbHi aHi.

9. TlporHo3yBaHHS: CTBOPEHHS 4aCOBUX PSIIIB MPO-
THO3IB.

10. [IepeBa pilieHb: BUKOPHUCTaHHS Kiacudikarii Ta
JIepeB pilieHb, MI00 MOJNETIINTH BU3HAYEHHS TPYI Ta
3B’AI3KiB Ta NepeI0aYNTH PE3YIbTATH.

11. KoMrutekcHi BUOIpKH: aHaNi3 CTATUCTHIHHUX Ja-
HUX Ta iHTEpIpeTalis pe3yIbTaTiB ONMUTYBAHHS CKIATHUX
BHOIPOK.

12. Helipomepesxi: BUSBICHHS CKJIAIHUX 3B’S3KIiB Ta
BIIOCKOHAJICHHSI IPOTHO3HUX MOJETEH.

IBM SPSS Statistics HaifuacTillie BAKOPHUCTOBYETHCS
B MPEIMETHUX OOJIACTSX, MOB'A3aHUX 3 COILIAJbHUMHU Ha-
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YKaMH, eKOHOMIKOK Ta MapKeTHHIOM. MOro oCHOBHMIA
(OKyC JISKUTH Ha COLIaJIbHUX HayKax Ta aHali3l JaHHUX Y
cdepax, mos's3aHuX 31 300poM i 0OpobOkoro iHpopmarii
TIPO JIFOJICHKY TOBENIIHKY Ta CYCIIbHI SIBHIIA.

Density

Survival Time (Failtine)

L —

T U tateties Proceiar o mady ] Unicededn ([ClaaneB - 1on W sz

Pucynoxk 2. IBM SPSS Statistics [10]

RStudio. RStudio — me iHTerpoBaHe cepeaoBHIIEC
po3pobku (IDE) ms MmoBu mporpamyBanHs R, sika mmpo-
KO BHMKOPHCTOBYETBHCSI JUISi CTAaTHUCTHYHOTO aHaNi3y Ta
00pobku manux [11].

Cepen moxmBocteit RStudio MoxHa BHIIIMTH Ha-
CTYIIHI:

1. Turepdeiic s Hanucanus koxy: RStudio Hanmae
3pydYHHi iHTEepdehc L1 po3poOku, 30epexeHHs Ta BUKO-
HaHHS CKpHUNTiB Ha MOBI R. CKpUNTH J03BOJISIOTH CTBO-
PIOBaTH TOCIOBHICTh KOMaH[ JJIsi 0OpOOKH Ta aHai3y
aHuX.

2. PoboTta 3 nmaHWMH: CepelOBHUINE Ia€ MOXKIIHU-
BicTh 0OpOOIIOBATH Ta IMIOPTYBATH JaHi 3 Pi3HUX IKe-
pe, TakuX, SK BKIIOYAI0YN TEKCTOBI (aiiim, 0a3n naHuX,
Excel, CSV Ta inmmi.

3. Bisyamizamis: Taki 0ibmioreku, sk ggplot2, Ha-
JAIOTh IHCTPYMEHTH UTs TOOyIOBH JiarpaM Ta rpadikis,
10 JO3BOJIUTH IMOKPAIINTH NPEACTABICHHS JaHUX.

4. CratuctvyHuil aHami3: O0i0OmioTe4Hi po3um-
PEHHS CepeIoBUIIA JAaI0Th 3MOTY MPALIOBATH i3 3a/1a4aMH
CTaTHCTUYHOTO aHaJi3y, BKIOYAIOUN JICCKPUIITHBHY CTa-
TUCTHKY, t-T€CTH, aHaNi3 AucCIepcii, KOpeJsmilo, perpe-
cito, KITacTepHui aHayi3 1 6araTo iHIINX.

5. IigroroBka manux: Taki 0ibmioTeku, sk dplyr
Ta tidyr, JO3BOJSIOTH MIATOTYBAaTU AaHi U MOJaIbHOTO
aHaNi3y, HA/JAIOYM IHCTpyMEHTH I (imbTparii, copry-
BaHHS, TPYITyBaHH:, 00'€JHAHHS Ta IEPETBOPEHHS JTaHUX.

6. Mopeni nanmx: RStudio Hamae iHCTpyMEHTH
JU1st pOOOTH 3 MOJETISIMH TAaHUX, BUKOHYBaHHS POTHO3Y-
BaHHs Ta Kiacu(ikallii, OI[iHKH piBeHb HAaIIHHOCTI MoJe-
Jiel 1 onTuMi3arliii ix mapamerpiB.

7. 3Bitu: BukopuctoBytoun R Markdown moxxHa
CTBOPIOBATH 3BIiTH Ta Tpe3eHTarii, BOym1oByBaTH Ko R,
pe3ysbTaTi aHami3y Ta rpadiky Oe3nocepeqHbO B JIOKY-
mentd Word, PDF, HTML.

8. CmimpHa poOora Ta 00MiH manmMmu: RStudio
Server i RStudio Connect n03BONSIOTH TPALIOBATH HaT
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MPOEKTAMHU Y KOMaH/Ii, 0OMIHIOIOYHCH JaHUMH Ta KOJOM.

R i RStudio € yHiBepcambHUMH IHCTpYMEHTaMH
JUTSL CTATUCTHYHOTO aHAi3y Ta 0OpOOKH MaHWX i MOXYTh
OyTH BUKOpPHCTaHI B PI3HUX MPEIMETHHUX OONACTSX, IC
CTaTHCTHKA Ta aHAN3 JaHUX € BAXKJIHMBOI YAaCTHHOIO
JOCHIDKEHD.

Pucynoxk 3. RStudio [12]
Stata. Stata - 11e MOTy)XHE CTaTUCTHYHE IIPOTPaMHe
Sa6e3nequH>1, AKC BUKOPUCTOBYETHCA Jid MPOBCIACHHS

CTaTUCTUYHOTO aHaJli3y Ta AOCIKEHb JIAaHWX B PI3HUX
raiy3sx Hayku, Oi3Hecy Ta rpomajicbkoro cexropa [13].

MosknuBocTi Stata BKIIFOYarOTh:

1. Pobora 3 manmMu: Stata migTpUMyeE iIMOOPT Ja-
HUX 3 PI3HUX J[DKEpesl, BKIIOYAIOYH TEKCTOBi (aiiimu,
Excel, 6asu mamux SQL, SAS, SPSS i Garato iHImmx
thopmartis.

2. Bizyamizauisa: Stata Hamae 3acobu 1S Bi3yauti-
3amii JaHuX depe3 rpadiku, ricrorpaMu, qiarpaMu posci-
IOBaHHS Ta iHIIII METOH Bi3zyai3allii.

3. JlecKkpuNTHUBHA CTaTUCTUKA: HaJaHi  IHCTpPY-
MEHTH JJsi OOYMCIEHHS JECKPUNTUBHHUX CTaTHUCTHK,
TaKUX SK CEpeIHE 3HAYCHHs, MeJiaHa, CTaHIapTHe
BiJIXWJICHHS, MOJIa, KBAPTHUIIi Ta 1HIIII.

4. IudepenmiiiHa craTUCTHKa: NporpamHe 3a0e3-
MIEYCHHS1 HaJla€ MOXKJIMBICTh MPOBEJCHHS t-TECTIB, aHAai-
3y Aucnepcii, perpeciiiHoro aHajui3y, JIOTICTUYHOI perpe-
cii, aHaJi3y BIDKMBAHHSI, aHANi3y YaCOBHX PsIiB Ta Oarato
iHmmx. Takok MO>KHa BHKOHYBaTH orieparii i o0umnc-
JICHHS! IOBIPYMX IHTEPBAJIIB Ta P-3HAYEHb.

5. Mopeni nanmx: Stata Hajgae iHCTpyMEHTapii
JUTsL TI0OY/I0BH Ta pOOOTH 31 CTATHCTHYHHMH MOJICTISIMH,
BKIIIOYAIOYM JIIHIAHI Ta HEMiHIAHI perpeciiiHi Momeni,
JMCKPUMIHAHTHUH aHaIi3, aHaTi3 JaHUX MaHEIbHOTO TH-
Iy, & TaKOX POOUTH 0OYHCIIEHHS e(eKTiB 3a I0IMOMOTOI0
IHCTPYMEHTIB Ui OOpOOKH NaHUX 3 MaHCIbHUMH JaHH-
MH.

6. Iutepdeiic mis poOOTH 31 CKPUOTAMHU: € MOXK-
J'll/IBiCTI) BUKOPUCTAHHSA KOMaH/ Ta CKpI/lHTiB 1A aBTOMa-
TH3allii aHaIi3y Ta CTBOPEHHS 3BITIB.

7. CuinmpHa poboTa Ta 0OMiH maHmMuU: Stata mif-
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TPUMYE CIJIbHY poOOTY 3 IHIIUMH KOPUCTYyBayamu, JO-
3BOJISIFOYM OOMIHIOBATHCS CKPUIITAMH, TAHHUMH 1 PE3yJib-
TaTaMH aHaji3y.

Stata BioMHii CBO€IO MOTYKHICTIO Ta POLUIUPECHUMHI
MOJKJIMBOCTSIMH JUISI CTATHCTUYHOTO aHANi3y Ta 0OpOOKH
JIAHUX, 0 POOUTH HOTO KOPUCHUM IHCTPYMEHTOM JUIsi
JOCII/DKEHHST Ta aHali3y JaHMX y 0OaraTboxX HayKOBHX
raiyssx i cgepax AisiIbHOCTI.
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Pucynok 4. Stata [13]

Minitab. Minitab € makeTom nporpam 00poOKu cra-
TUCTUYHMX JaHuX [14]. Cepen HOro MOXJIMBOCTEH MOXK-
Ha BUUIATH HACTYIIHI:

1. 36ip i immopT manux: Minitab m03BOJIsIE TETKO
IMIIOPTYBaTH AaHi 3 pi3HUX JuKeped, Takux sk Excel, 6a3n
nanux SQL, texctoBi (aitnu 1 1.

2. Bizyamizauis: Minitab Hagae iHCTpyMEHTH JUIst
Bi3yauizamii JaHuX.

3. CrarucTuyHUWii aHaji3: mporpaMmHe 3a0esre-
YeHHsI J03BOJISIE BUPIIIYBaTH 33/1a4i CTaTUCTHYHOTO aHa-
73y, BKJIIOYAIOYM JICCKPHUIITHBHY CTaTUCTHUKY (CepenHe
3HAYCHHS, MeEJliaHa, CTaHJapTHE BiIXWJICHHSA Ta iH.), t-
TECTH, aHaJi3 JucIepcii, perpeciiHuii aHaiis, aHai3 BU-
JKUBaHHSA, OaifeciBCHKUI aHai3, aHami3 edeKTy Bij BHIIa-
JTKOBHX (pakTOpPiB Ta Oararo iHIIHX.

4. Mogaeni nanux: Minitab 1o3Bosisie CTBOpIOBaTH
Ta OILIIHIOBAaTH CTATHCTHYHI MOJIEJI, BKIIOYAOUH JHIHHY
Ta HENHIMHY perpecito, JOTICTHYHY perpecitoo, aHaii3
YacoBHX PSAJIB 1 6araro iHIIMX.

5. IlnaHyBaHHS €KCIIEPUMEHTIB: HasBHUW iH-
CTpyMeHTapiil Ui IUTaHYBaHHS, IPOBEACHHS, a TaKOX
OIITHMI3alil POoLIeCy MPOBEICHHS EKCIIEPUMEHTIB.

6. Apromarmzaris 3aBmaHb: Minitab minTpumye
ABTOMATH3A1ll0 PYTHHHHUX 3aBJaHb 32 J[OIIOMOTOI) MOBHU
nporpamyBanHsi Minitab.

Minitab HaifgacTime 3aCTOCOBYETBCS B Taly3sX, JC
BAXIIUBY POJIb BiJirpa€ KOHTPOIB SKOCTI Ta IPOIECIB
BupoOHUUTBA. lle mporpaMue 3abe3lnedeHHs JorIoMarae
MIITPUEMCTBAM Ta OPTaHi3allisiM JOCATAaTH BUCOKOI SKOC-
Ti MPOAYKMii, BAOCKOHATIOBATA BHPOOHWUI IPOLIECH Ta
3MEHIIYBaTH PU3WKHU JedekTiB. HaykoBui, iHkeHepu Ta
(axiBii 3 SIKOCTI BUKOPHUCTOBYIOTh Minitab aisi cratuc-
THYHOTO aHAJI3y JaHUX Ta PO3POOKH e)EKTHBHHX CTpa-
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Terid ynpasiiHHs sKicTio [15].
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Pucynoxk 5. Minitab [14]

Python. Python — me MoBa mporpaMmyBaHHA, fKa
OTpHMaja IIUPOKY IMOIMYJIAPHICTE B 00JACTI CTaTUCTHY-
HOTO aHalli3y i 0OpOOKH JAaHUX 3aBJSIKM CBOiM THYYKOCTI
Ta TOTY)XHMM O0i0iioTekam [yl HAayKOBUX OOYHMCIICHB
[16].

Bibmiotexu Python HamaroTh HACTYITHI MOKITUBOCTI:

1. OO6poOka Ta aHani3 qaHMWX: Taki 0iOIIOTEKH, K
NumPy, pandas, SciPy n103Bonst0Th BUKOHYBATH OTepariii
3 TAaHWMHU, CTATUCTUYHI OOYHCIICHHS; MPAIIOBATH 3 MACH-
BaMH Ta TAOJIULSIMH.

2. Bisyamizauis: icHye BenMKa KUIbKICTB 0i0itio-
TEK JUIA Bi3yai3ailii JaHux. 30kpema, Taki 0i0aioTeku, sk
Matplotlib, Seaborn ta Plotly mo3Boisttots Jierko mpen-
CTaBJISITH JIaHi y BUMIISAL rpadikiB Ta Jiarpam.

3. Craructnunmii ananmiz: Python mae yucnenni
010TIOTEKH /I CTATUCTHYHOTO aHAIli3y, BKIHOYAIOYH
StatsModels (m1s1 BUKOHAHHS CTaTUCTHYHOTO MOJICITIO-
BaHH#), scikit-learn (111 MalIMHHOTO HABYaHHS Ta CTATH-
cT4yHOrO Kiacudikamii), SciPy (s craTHCTHYHHX Tec-
TiB Ta onepauiii) i 6araTo iHIIKX.

4. ManvHHEe HaBYaHHS: JJI BUKOHAHHS 3aBIAHb
CTaTUCTUYHOTO aHaiizy, y Python € MOXIUBICTh BUKOpH-
cTaHHs OIOMIOTEK MAINIMHHOTO HaBYaHHA TaKuX, SK
TensorFlow, Keras, PyTorch, i scikit-learn.

5. IuTerparis 3 iHIIAM MPOrpaMHUM 3a0e3IeUeH-
Hsim: Python mMoske OyTH iHTErpOBaHMiA 3 IHIIUMUA MOBaMHU
NpOrpaMyBaHHs, TAKMMH SIK R, 1110 pO3LIMPIOE MOXKITHBO-
CTi aHaMi3y AaHuX. TakoX € MOXJIUBICTh B3a€EMOJII 3 iH-
MIMMH IIporpaMaMu Ta 0i0yioTekamMu 3a JO0IOMOTOI0 Pi3-
HUX iHTepQeiciB.

6. CninpHoTa Ta miarpumka: Python mae Benuky
Ta aKTHBHY CIJIBHOTY KOPHCTYBaudiB Ta PO3pPOOHHKIB,
TOX € MOXKIIUBICTh 3HAUTH BEJIUKY KiIbKICTh HEOOX1THOT
JIOKYMEHTAIT1.

Python, sax i RStudio, € yHiBepcansHuUM iHCTpyMe-
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HTOM JUUIsl BUpIIIEHHS 3aJad CTaTUCTUYHOTO aHaji3y.
Python Bosozie 6aratbMa 0ibiOTEKaMu Ta IHCTPYMEHTA-
MH JUIS CTaTUCTUYHOTO aHalizy, TakuMu sSK NumPy,
pandas, SciPy, scikit-learn, StatsModels Ta iHuIi, M0 po-
OUTH HOTO MOTY>KHUM IHCTPYMEHTOM JJIsl pOOOTH 3 IaHH-
MU y Pi3HHX TaTy3sX HAYKH Ta MPOMHUCIOBOCTI.

s:w -

Pucynoxk 5. PyCharm, IDE ms Python [17]

3a pe3yjabTaTaMu MOPOBCACHOTO OIIdAy MOKHa

CKJIACTH JIeTaJIbHYy NOPIBHSUIbHY Ta0uIo (Tab. 2).

MosxHa 100auuTH, MO PO3MISTHYTE IPOrpaMHE 3a-
Oe3rneueHHs Ma€e BETUKUI (QYHKIIOHAT Ta JO3BOJISIE edek-
TUBHO BHPINIYBaTH 3a/1a4i CTATUCTHYHOTO aHami3y. Kox-
Ha 3 PO3TJIIHYTHUX MPOTPaM € JOBOJI MOTYKHHM iHCTpY-
MEHTOM.

[MincymoBytoun, BUOIp CTATUCTUYHOTO IMPOTPAMHO-
ro 3a0e3NeYeHHs TOBHHEH IPYHTYBAaTHUCS HA KOHKPETHUX
BHMOTaX MPOEKTY, CKIAAHOCTI JaHWUX 1 TOCBili KOPUCTY-
Baga. IBM SPSS Statistics € HaniitHuM BHOOPOM IS KO-
pHUCTYBadiB, IKUM IMOTPiOEH MPOCTUH Ta APYXKHIA iHTEp-
(etic. IBM SPSS Statistics 00CIyroBye CIijibHOTY coIllia-
JbHUX HayK Ta €KOHOMIKH, TOAi Sk Minitab BHKOpHUCTO-
BY€ETbCSI Y KOHTPOJI SIKOCTI T2 BAPOOHUIITBI.

RStudio, Python Tta Stata € yniBepcampHUMH iH-
CTPYMEHTaMHU y MUTAHHS BUPIIICHHS 3a1a4 CTATUCTUYHO-
ro aHainizy. RStudio He Mae cobi piBHUX y CBOI# THy4KOC-
Ti Ta aHATITHYHUX MOXJIMBOCTSIX, 1110 pOOHTH HOTO MoIy-
JISIPHUM 1HCTPYMEHTOM i1 CTATHUCTUKIB 1 JOCIHITHHKIB
JaHuX. YHiBepcanbHicTh Python, fioro npupoaa 3 Biakpu-
THUM KOJIOM 1 HaiiHI 0i0I0TeKH POOJIATH HOTr0 UyJI0BUM
BHOOPOM JJIS THX, XTO XO4Y€ IHTEIPYBaTH aHAJI3 JaHMX i3
MPOTpaMyBaHHSIM | MAITUHHAM HABYaHHSM.

Tadamus 2. 3aranpHi XapakTepHCTHKa MPOTrPaMHUX 3aC00iB ISl CTATHCTUYHOTO aHAJI3Y

Xapakrepuctuka | IBM SPSS Statistics RStudio Stata Minitab Python
ECKPHUITUBHA
Jleckp + + + + +
CTaTHCTHKA
Indepenuiiina
dep + + + + +
CTaTHCTHKA
Po6Gora 3 moze-
+ + + + +
JSIMU JIaHUX
Bizyanizauis + + + + +
CTBOpEHHSI 3Bi-
: + + + + +
TiB
Pob6orta 3i ckpu-
- + + + +
NITaMHU
Buxopucranss
HellpoMepex
pomep n + ; - +
MAaIIMHHOTO Ha-
BYAHHS
ABToMarusaris
+ - + + +
3aBJaHb
IaTerparis 3
IHIIIUMU TIPO- + + + + +
rpamMamu
CninsHa pobota + + + + +

V.BUCHOBOK

3aBnaHHs BUOOPY MPOTPAaMHOrO 3a0e3NeueHHs JUIs

MPOBEJCHHS CTATHCTHYHOTO aHATI3y € HAJ3BHYAMHO BaX-
JIMBUM JUISl TOCJIJIHMKIB, aJKe MOKE€ HEeaOMsIK BIUIMBATH
Ha pe3yJIbTaTHUBHICTH Ta BapTiCTh Mporecy. Y AaHiil po-
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60Ti OyJIO NMPOBENEHO OMJISA MOXKIMBOCTEH IOIYJIIPHUX
nporpam it pobotu 3i cratuctukor: IBM  SPSS
Statistics, RStudio, Stata, Minitab, Ta Python. Yci po3-
TJIIHYTiI IHCTPYMEHTH MAlOTh CBOi MEPEBard Ta MOXYTh
OyTH 00paHi B 3aJI€KHOCTI BiJl BUMOT JJOCJITHUKA.

Tak, IBM SPSS Statistics Ta Stata MaroTh IpyKHii
KOpHCTYBalbkuii iHTEp(deiic Ta TOCUTh MOTYXHI MOXJIH-
BOCTI BHUPIIICHHS 3a/1a4 CTATUCTHKH. Minitab Oyzae uymo-
BUM BHOOPOM JJIsl KOHTPOJIIIO SIKOCTI Ta IJIAHYBAHHS €KC-
TIEPUMEHTIB.

RStudio Ta Python BapianTm 3 BIAKpPUTHM KOIOM,
taki sk RStudio Ta Python, mpomoHyloOTh €KOHOMIUHO
e(eKTUBHI, THYYK] Ta HACTPOIOBAHI PillICHHS.

3apa3 icHyIO0Th 0314 iHCTPYMEHTIB Ul CTaTHUCTH-
YHOTO aHaji3y, i BHOip mporpamMHOro 3abe3redeHHs 3a-
JISKUATH BiJi KOHKPETHUX TOTPed MOCTiKeHHS 4 Oi3He-
cy. BaxnmBo Bim3HAaYWTH, IO KOPUCTYBadi MArOTh JO-
CTyN JO IIUPOKOTO CHEKTPY IHCTPYMEHTIB, SIKI MOXYTb
HOJICTIIUTH IXHIO POOOTY 1 JONOMOITH JOCSTTH Pe3yJib-
taTiB. He3zanexxHo Bim oOpaHOro mporpamMHOro 3abesrie-
YEeHHS, CTATUCTHYHUI aHaJi3 3aJIMIIAETHCS HEBIJ'€MHOIO
CKJIaJIOBOIO YCHIITHOTO HAYKOBOTO JOCIIJXKEHHS Ta MpH-
WHSTTS pileHs y Oi3Hec.
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Purpose. Analysis of existing software to perform statistical analysis for further use as part of the selection of the

necessary software for data processing.

Methodology. To conduct a software review, an analysis of scientific articles and open sources on statistical

analysis software was conducted.
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Findings. Choosing the right statistical software is a key decision in the field of data analysis, with numerous op-
tions to meet a variety of needs. This article provides a comprehensive overview of five leading statistical software
tools: IBM SPSS Statistics, RStudio, Stata, Minitab, and Python. This paper reveals key insights into the capabilities,
functions, and suitability of each tool for various analytical tasks.

This review concludes that the choice of statistical software should be consistent with specific project require-
ments, data complexity, and user experience. Researchers and analysts should consider their analytical goals and pref-
erences when choosing the most appropriate tool. In addition, to make informed decisions in this dynamic field, it is
important to stay abreast of new trends in data analysis and machine learning.

Originality. The conducted analysis revealed the possibilities and application of the most popular software for
solving problems of statistical analysis. The work provides a comprehensive overview of current trends and innovations
in the field of software for statistical analysis, offering readers a deeper understanding of existing tools.

Practical value. The conducted analysis will allow to choose software for solving a specific task of statistical
analysis based on its characteristics and existing requirements. This work helps to identify the practical benefits of sta-
tistical analysis software and promotes the implementation of these tools in various fields of activity, providing im-
provements in analysis and decision-making processes.

Keywords: statistical analysis, sofiware, data processing, sofiware review, IBM SPSS Statistics, RStudio, Stata,
Minitab, Python
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