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IHocTanoBka npobaemn

He3aMiHHMM 1HCTPYMEHTOM CYYaCHUX JOCIIJIHUKIB € MPOTPaMU JUIsl HAYKOBHX PO3PAaXYHKIB. PO3BHTOK OOYHCIIOBAIEHUX
METOJIIB 3pOOHMB MOXKIMBHM pPO3B’SI3aHHS PI3HOMAHITHHX IO CKJIATHOCTI HAYKOBHX 3aBIaHb 3a JIOIIOMOTOH OOYHCITIOBAJIBHOT
texHiku. [Iporpamue 3abe3neucnns (I13) po3poOnseTbes OaraTbMa OpraHi3ailisMH, K HEBEJIUKHMHU KOMIIAHISIMU, TaK i BETUKUMHU
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KOPIIOpAaLisSIMH CBITOBOT'O PiBHS. BHITyCKalOThCs Crieliani3oBani NporpamMu Iyisi CAMUX PI3HUX AMCLMIUIIH - MAaTEMaTHKH, aCTPOHOMIT,
ximii, (i3uku, Gioyorii, JIHTBICTUKH, 1HXKEHepil, po3poOKH MITYYHOro iHTenekTy Tomo. I13 HeoOXigHe sSK NpU elleMEHTapHOMY
BiATBOpeHHIO TpadikiB, Tak i mpu oOpoOIi BenMKUX MacuBiB iH(popMallii, 3i0paHol HaykoBUMHU npuiagamu. binbiie 90% ydeHux
BUKOPUCTOBYIOTh y CBOIH NMPAKTHII MPOrpaMH AJisi HAYKOBUX PO3paxyHKiB. 50% po3poOisiioTh BiacHi mporpamu, a Maibxke 70%
BBKAIOTh, 1[0 CYYacHI HAyKOBI JOCIIHKEHHS HEMOKIIHBI 0e3 3aCTOCYBaHHS KOMITHOTEPHOT TexHikd 1 HaykoBoro I13 [12]. SkicHa i
cTabiibHA TIpoTrpama I TOYHHUX PO3PaxyHKIB — II€ 3alOpyKa YHUCTOTH HAYKOBOTO JOCIHIHKEHHS 1 HAAIHHOCTI OTPUMAHHMX JaHUX.
€rHa TTOMIIKA B KOAI MPOTpaMy YHEMOXKIIMBIIIOE YBECHh JOCTIAHUIIBKUI MPOEKT. SIKII0 JaHi OTPHMaHi 3a JOIIOMOTOI0 MPOTPaMH,
Pe3yNIbTaTH K01 HEBIATBOPHI, TO 1 Pe3yJIBTaTH JOCIiKeHHS OymyTh HenocToBipHUMH [12]. OO6poOKa BETUKHUX MACHBIB CTATUCTUYIHOT
iHpopMmartii, HeoOXimHOI A aHaNi3y AiSUTBHOCTI, IUTAHYBAaHHS BHUPOOHUIITBA MiANPHEMCTBA, MiIBUIIECHHS NPUOYTKOBOCTI ramysi
TOCIOAAPCTBA, JepXKaBH Mo)ke OyTH BHKOHAHA JIMIIE 3 BHUKOPHUCTAHHSIM Cy4YacHHX 3aco0iB iH(OpMamiiHUX TEXHOJIOTIH.
BuxopuctanHs AOCTOBIpHOI 1 HAyKOBO-OOTPYHTOBaHO! iH(oOpMaIlii NpUBOANTH OO 3MEHIICHHS BHUTPAT, MiABHINEHHS SKOCTI Ta
e(eKTHBHOCTI BHPOOHHMITBA. Y 3B'A3KYy i3 3POCTaHHAM IOTPEOHM CTATUCTHYHOTO aHANI3y MaHWX MPAKTHYHO B YCiX cdepax
TiSUTBHICTB, @ 0COOMUBO B HAYKOBiH, puHOK I13 s cratmcTHaHOi 00pOOKHM JaHWX HECTPUMHO PO3BUBAETHCS. Y CTATTi PO3TITHYTO
OCHOBHI NIPHUCYTHI Ha PUHKY IPOTPaMHi ITAKETH I CTATUCTHYHOI OOpOOKH JaHUX.

Mera crarTi
MeTor0 CTaTTi € OIS/l CTATUCTUYHUX HMPOrPAMHUX HPOAYKTIB MO0 iX (yHKIIOHATEHIX MOMKIJIMBOCTEH, sl BAKOPUCTAHHS
B HAyKOBO-JOCIiTHUIBKIH MisSUTEHOCTI MATPHEMCTB Ta YIO0OBOMY IPOIIECi.

AHaJII3 Cy4aCHOI0 CTaHy HA PUHKY CTATHCTHYHHUX NaKeTiB

AHai3 TaHuX € HEeBi'€MHOI0 YaCTHHOIO TPOIIeCy MOCIIIKEHHS CHCTeM Oyab-sakoro tuiry [1-9]. Ha temep puHOK makeTiB
IIporpaM Uil CTaTUCTUYHOI 0OPOOKH JaHMX IIPOIIOHYE BEIHKY KiIbKicTh pizHoMaHiTHHX I13 [1-11, 17, 19, 20]. Y npomy nepemniky
npencrapieHi pisHomaniTHi [13 Bix 3aco6iB EXCEL [16] mo makety STATISTICA [8, 17].

Buxoasum 3 mocTaBlIeHOTO Kpyra 3aBJaHb HAyKOBO-IOCITITHHIBKOI AisJIBHOCTI, KOPUCTYBa4eBi KOXKHOTO pa3y HEOOXiTHO
oOupaTu onTUMaIbHE 1 BiAmoBiaHE s HhoTO [13 - cTarncTHyHMiA makeT. SIK MpaBmiIo, ONTUMAIFHIM € BapiaHT, [0 KOMOiHY€E B c001
BHCOKHUH piBeHb MPOAYKTHUBHOCTI [13, mOTpiOHI (yHKIIOHATBEHI MOXKIIMBOCTI 1 TIOMIpHY IiHY.

ITpun BuOOpi BaXJIMBO 3BEPHYTH yBary Ha HACTYIHI XapaKTEPHCTHKH: BIiAMOBIAHICTH KOMII FOTEPHOTO YyCTaTKyBaHHS
KOpHCTyBa4a crucTeMHUM BHMoram I13; BiamoBignicts MoxiuBocted I13 1o mapamerpiB mocraBieHHX 3aBlaHb; 00’€M JaHHUX IS
CTaTHCTUYHOTO aHali3y; kBami(ikalis (piBeHb 3HaHb) KOPUCTYBada B 00JIaCTi CTAaTUCTHKH.

CTaTUCTUYHUNA TMakeT ITOBMHEH BIiANOBIAATH IEBHUM BHMOTaM: MOIYJBbHICTb, MOXKIJIMBICTh AaCHUCTYBaHHS IIpH BHOODI
croco0y OOpOOKM JaHWX; BUKOPHCTAHHS INPOCTOI MPOOJEMHO-OPI€EHTOBAaHOI MOBM Ul (DOPMYIIOBaHHS 3aBIAHHS KOPHCTYBaya;
aBTOMaTHYHa OpTaHi3alis Ipolecy 0OpoOKH JaHUX Ta 3B'S3KIB 3 MOAYJSIMU ITaKeTa; BEICHHsI OaHKY JaHUX KOPHCTyBaya i CKJIJaHHS
3BITY IIPO PE3yNbTaTH 3pO0JIEHOI0 aHaji3y; JiaJlorTOBUH PEKUM POOOTH KOPHCTYBaYa 3 IIAaKETOM; CyMICHICTh 3 IHIIUM NPOrpaMaMH.

Kpim Toro, s BUKopucTaHHs KoxkHoro I[I3 HasBHa iH(opMalliiiHa CHCTEMa MOBHHHA 3aJOBUIBHSATH BIAMOBIIHUM
cucreMHuM BuMoraMm. CuctemHi Bumoru (System Requirements) — 1ie MiHIManbHi CHCTEMHI BMMOTI'M IIO IIOKa3yloTh, sKa
KOH(Iryparisi CHCTEMH LIIKOBUTO HEOOXi/Ha JUIs 3aIlyCKy MpOrpaMHOro 3abe3nedeHHs abo peKOMEHI0BaHi CHCTEMHI BUMOTH, IO
TIOKa3yIoTh, sIKa KOH(Irypalis cUCTeMH 31aTHa 3a0e3NeYnTH MakcuMalbHO KoMgopTHi ymoBu pobotu 13 [40, 49]. 1li Bumorn
MOXYTb OIHMCYBaTH, SIK anaparHe 3abesneueHHs (hardware), Tak i mporpamHe 3abesnedyeHHs (software - HeoOXximHi apaiiBepw,
ormepaiiiiHa cucteMa tomno). Hampukian, oCHOBHI CHCTEMHI BUMOTH MOXKYTh OyTH TaKMMH: 4acToTa poOoTtH mporecopa - 1,5 I'T;
omepariiiiHa cucrema - Windows 8, 8.1 (32- ta 64-po3psana Bepcist) abo Windows 10 (32- Ta 64-po3psiiHa Bepcis); po3mip
orneparuBHOI mam'sti - 1 I'BaiiT; po3Mmip BinbHOTrO MmpocTopy Ha >kopcTkomy nucky - 4,5 I'baiit; HasBHICTH Opay3epa - Internet
Explorer 8, 9, 10, 11 abo Firefox (ESR); po3ainbHa 3marHicTh ekpana - 1024x768 mikceniB; HeoOxigHa Bineo kapra - ATI Radeon
9400/128 M6aiit (abo amapaTHe MPUCKOPEHHS BiIe0 AONATKOBO); HeoOxiqHa DirectX-cymicHa aymiokapra.

JlocBia BUKOPUCTAHHSI KOMIT FOTEPHOT TEXHIKHM Ta MPOIPaMHOTO 3a0e3MeueHHs MiATBEPPKY€e ToH (akT, 110 MPaKTHYHO ISt
KO)KHOI HayKOBO-JIOCITHMLIBKOT 3a/1adi € MOXJIMBICTH OOpaTH ONTHUMaJbHUI BapiaHT komOiHauii hardware-software. MosxinBo
BUKOpUCTOBYBatu pi3He II3 Ta pi3Hi Bepcii Toro camoro I3 3 pi3HMMH CHCTEMHI BMMOraMH Ha PI3HOMAaHITHUX amnapaTHUX
iardopmax. KpiM Toro, sik po3Butok software, Tak i po3Burok hardware ine B3aeMornoB’si3aHo 1 HeBOUHHO [48]. OTxe, He MOBHHHA
BHHHUKATH IpobiieMa o0pary IjIs CBOIX HOCIIHKEHb IIEBHY CHCTEMY 3aCO01B.

Jlnst mocsrHeHHsI pe3yAbTaTUBHOCTI [13 MOBHHHI TaKO)K MaTW MOMKJIMBICTh BHECEHHS JOMOBHEHb, MaTH BUCOKHH piBEHb
cerMeHTailii, Habip MPOIIOHOBaHUX METOIMK aHaJI3y 1 cepBiCHUX (YHKIIN, MaTH PO3BUHEHI 3aCO0M HANAIITYBaHb, 3py4Hi (QyHKIIT
IMIOPTY JaHWX, a TAKOXK HAJAIITYBaHHS Ha raiy3eBy crenudiky [8].

JocaixKeHHs XapaKTepUCTHK MPOrPaMHUX 3ac00iB 11 MATeMAaTHYHOI i CTATUCTUYHOI 00POOKH JaHUX

PHHOK CTaTHCTHYHUX MaKeTiB JOCUTH BEMKUH 1 gocsArae AeKiTbkox tucsd [1, 2, 14]. 1o ¢pyHKIIiOHATEHOCTI IporpamMu s
CTaTUCTUYHOTO aHANI3y MOXHA PO3IUTUTH Ha 3 OCHOBHHUX TPYIH: YHIBEpPCAJbHI MaKeTH, ad0 MaKeTH 3arajbHOTO NMPH3HAYCHHS;
mpodeciiiHi makeTH; crerianizoBani maketn. Hampukman, mpodeciitni maketn - SAS, BMDP; yniBepcanbhi maketn - STADIA,
STATGRAPHICS, SPSS, STATISTICA; crieniamizoBani - BIOSTAT, MESOSAUR, DATASCOPE [8,14].

CraTHCTHYHI IPOTPaMU BiTHOCATHCS 10 HaykoMicTkoro 13, miHa iX 4acTo HEZOCTYITHA iHOWBIAyaJIbHOMY KOPHCTYBA4EBi.
[IpodeciitHi makeTH MarOTh BEIWKY KUTBKICTP METOMIB aHali3y, TMOMYISIPHI MakeTH - KiIbKICTh (YHKIIH, JOCTAaTHIO IS
VHiBepcalbHOTO 3acTocyBaHHsS. Criemiami3oBaHi IMakeTH OpPI€HTOBaHI HAa KOHKPETHY BY3bKYy OONIACTh aHANi3y MaHUX. TBOpI
MPOTPaAMHHX CTATUCTHYHHX IMAKETIB 3asBISIOTH, IO IX MPOAYKT MEpeBEpIIye aHAIOTH. BinCyTHICTS y OLIBIIOCTI JOCTIiAHUKIB Yacy
JUTSL OCBOEHHS ACKITBKOX MPOTpamM, poOUTh HempocTuM Bubip HeooOxigHoro I13 [4].

[HdopmariiiHi cucTteMn akTHBHO BHKOPHCTOBYIOTH JaHI pi3HOTO THIy. ICHye Oararo KilaCHYHMX METOMIB aHai3y, SKi
0a3yI0ThCsl HA MaTeMaTHYHOMY arapari (MaTeMaTH4Ha CTaTUCTUKA, MAaTeMaTHYHE IIPOrpaMyBaHHs, JiHilHa anredpa TOIO0) Ta IyI0BO
ce0e 3apeKOMEH/IyBaJIN TIPOTSAToM cBoro icHyBaHHA [19]. CyuacHi nporpaMHi 3ac00M YMOXXJIMBIIOIOTh IIPOBE/ICHHS ITOBHOIL[IHHOTO
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MaTeMaTU4yHOTO Ta CTATUCTHYHOTO aHaii3y aaHux. Ha punky 13 icHye BeiMKka KiNbKICTh OAATKIB, SIKi MPOMOHYIOThH JOIIOMOLY Y
PO3B’sI3aHHI 3a[a4 aHali3y AaHHX SK Yy MaKeTHOMY PEXuMi, Tak 1 y BUIIAAl 0i0mioTek (yHKIIH, sSIKi MO)KHA BUKOPHUCTOBYBAaTH B
IHIIUX MPOTPaMHHX MPOIYKTaX.

Binemricts maketiB - Taki, ssk RATS, SAS, STATA, TSP, SPSS, SORITEC, SYSTAT, Oynu Hamucani g0 80-X pOKiB i
OPIEHTYBAJIMCS Ha TEXHOJOriI0 poboTH 3 BequkuMmu EOM [14]. ®aktnyro BoHH Oyiau Habopom mporenyp Ha moBi FORTRAN.
Barato 3 nmmx maketiB i Aoci BkiodaroTh yacTuaH, Hamrcani Ha FORTRAN. Ilpu nmepeHeceHHi Ha MEpCOHANbHI KOMI'IOTEPH IO
Habopy Mporenyp AoaaBanacs HaaOyI0Ba y BUITIAAI KOMaHIHOT MOBH JUTSI YIPABITiHHS BHKJIMKOM IPoLeAyp (¢ TOCUTh IPUMITHBHOT
CHCTEMHU MEHIO, 32 SIKOI0 CTOiTh KOMaH/IHAa MOBa). B cmily 1bOro BOHM NMOCTYMArOTHCS IAaKeTaM, CIeLialbHO HanmucaHuMm aist PC
(manmpuxnaa, GAUSS, Microfit, MicroTSP, EViews), 3a Takumu napameTpamH, K IMIBUAKOIS, JH3aiH, iHTEp(hEiC 3 KOpUCTyBadeM,
edexTuBHICTH BUKoprucTaas PC.

[Maxetn, mpumsHadeni mns PC, Hammcani, sk mpaBmio, Ha MoBi C, fKa JO3BONSE 3alMporpaMmyBaTd THYUKIMIHAN 1
edexTHBHIMMN iHTepdeiic 3 kopuctyBadeM. llpore makern, cmouarky Hammcani Ha FORTRAN, raki, sk TSP, STATA, SPSS,
SYSTAT cTBOproBamucs i pO3BHBAIMCS BIPOAOBXK 0araThb0X pOKiB BEIMKHMH KOJEKTHBAMHU PO3POOHHKIB Ta BKIIOYAIOTH BEITUUC3HY
KUTBKiCTh HaWpi3HOMaHITHImMX MeromiB [14]. Takoxx o6pane II3 MOBHHHO IO3BONIATH JIETKO OTPUMYBaTH HEOOXimHI Tpadiku

(HampukIaz, Bigpasy 3 MEHIO IIOCTPErpeciifHOTO aHajily) i MaTé iHTepaKTHBHI MOXJIMBOCTI rpadidHoro iHtepdeicy (rpadianumit
Kypcop, rpadiqHAN pegaKTop TOIIO).

OxapakTepu3yeMo HAUIOMYIApHIII Ta ()yHKIIOHAIHFHO MOBHI MTPOTPaMHi MPOIYKTH 3 HAIBHUMH 3aC00aMU  CTaTHCTUIHOTO
aHaIizy JaHWX.

BMDP - BioMeDical Package (Statistical Software, Inc.) [21]. BMDP - me craructnyanii OiOMEeTUYHWI TakeT i
6i0mioTeka i3 OINBIN HiXK COpOKa CTaTUCTHYHHX mporenyp, BMDP Bnepme Oyma peamizoBana B Fortran mms IBM 7090 [8, 21].
BMDP € npyroro itepauniero Buximaux BIMED mporpam. Bona Oyma pospobmena B UCLA meamuynnx Hayk. 3abesmedye Taki
(GyHKIIT: CTyneHeBa perpecis, Bci MOXIIHUBI MiIMHOXHHH perpecii, mojiHOMiallbHA perpecis, CTyNeHeBa JIOTICTHYHA perpecis,
JUCTICPCIHHUI Ta KoBapiallitHUIA aHaJIi3.

EViews - Econometric Views (Quantitative Micro Software / IHS Markit Ltd.) [23]. CtatucTUUHMI MTAKeT Ui aHAJI3y
eKOHOMETPHYHHMX JaHUX YacoBHX pAAIB, aHaJi3y 1 MOJENIOBaHHS JaHHUX, MOOYyHOBH perpeciiinnx Mozpened. EViews -
HaWMOTYXHIIMI MakeT Uil TOoOy/I0BH €KOHOMETpHYHMX Mogpeneil. EViews Moxke OyTH yCIIIIHO BUKOPHCTAHWH JUIS BUPIIICHHS
HaCTYITHMX 3aBJaHb: aHaji3 HaykoBoi iH¢opmauii; ¢QiHaHCOBHMI aHami3; MaKpOEKOHOMIYHE IIPOTHO3YBAaHHS, MOJICIIOBAHHS
€KOHOMIYHHX IIPOIECiB; IMPOTHO3YBaHHS CTaHiB pUHKIB Tomlo. Illmpoki moximBocti maker EViews Hamae ans aHammisy TaHuX
yacoBux psamiB. @ynkuii nporo I13: mpocra miHiliHa perpecisi, OGaratodakTopHa perpecis, HENiHIHHA perpecis, CUMYJIBTaTHBHI
Mmozeni, ARIMA-Mozeni. 3aBasiku CTpYHKIH 1 JioriuHii ineonorii nodynosu Wmdows- nnrepdeiica nmaker EViews nyxe npoctuii B
3aCBO€HHI, MICTHTh po3BUHEHY Hinkasky (help), mo €, o cyTi, TOBITHUKOM IO EKOHOMETPHYHUM METOJIaM.

GenStat (VSN International Ltd. - VSNi) [46]. IIporpama cTaTHCTUYHOT OOPOOKH NMAHWX 3 IMIUPOKHUMH MOXKIUBOCTIMH
rpadiyHOrO NpeACTaBIEHHs PEe3ybTaTiB Ta MPOrpaMyBaHHS. 1l OCOGNHMBICTIO € HasBHICTH BXe TOTOBOTO Habopy GyHKIi s
aHaJi3y pe3yibTaTiB O0i0JOTiYHMX, (apMaKoJOTriYHUX 1 CUIbCHKOTOCIOAAPCHKHUX EKCHEPHMEHTIB, BKJIIOYAIOUM mMmicroarray aHalis.
GenStat € yceGIYHOI0 CHCTEMOIO CTaTHCTHKH, IO MPOIOHYE MPOCTY CHCTEMY Ul HEAOCBIIYEHOrO KOPHCTyBada dyepes iHTepdeic
MeH0o Windows, THyYKy cHCTeMy JAJsl JOCBIIYEHIIIOro KOPHUCTYyBada 4yepe3 MOTYKHHH iHTepdeic 3 BUKOPHUCTAHHSIM KOMaHIHOL
MoBH. [TepeBaroro GenStat € BeJTMKHIA Jiana30H JOCTYITHUX CTATUCTUIHUX METOJIIB.

GraphPad Prism (GraphPad Software, Inc.) [24]. CrerianizoBana nporpaMa Jyisi CTATUCTHYHOTO aHaTi3y Oi0JOTiYHUX
naHux (6iocrarucTrka, modyaoBa KpuBux i rpagikiB). GraphPad Prism Mo)xe BUKOPHCTOBYBATUCS TakOX JUisi KOHBepCii QailiiiB Mixk
pizaumu ¢popmaramu. GraphPad Prism moeanye B co0i ¢yHkuii noOymoBu HaykoBuX rpadikiB, KpUBHUX B HeENiHIWHIN perpecii,
OTPUMAaHHS 3PO3yMIUTHX CTAaTUCTHYHHUX PE3YJBTATIB 1 OpraHizaiito maHux. Po3pobieHa [yis 0i0JOriB, COIONONIB 1 (i3UKIB, TAKOXK
IIMPOKO BHKOPHCTOBYETHCS CTyIEHTaMH 1 acmipantamu. HemiHiliHa perpecis € BaXJIMBUM IHCTPYMEHTOM IIPH aHalli3i JaHUX, alie
4acTo po0OTa 3 HEetO € BaXK4Oolo, Hixk Mae Oytu. Y GraphPad Prism noGynoBa kprBoi cripoiieHa 10 MaKCUMYMY: IIPOCTO OOUPAETHCSI 3
BEJIMKOTO CIIMCKY YacTO BUKOPUCTOBYBAaHHMX PIBHSHB 1 Iporpama 3pOOWThH yce€ iHIlE aBTOMAaTu4HO - c(OpMye KpUBY, BHUBelE
pe3yibTaTd y BUDIAAI TaOIMIN, HaMatoe KpuBY Ha rpadilli Ta IHTEpPHONIOBaTHME HEBigomi 3HaueHHs. CHUCTeMa IO3BOJIMTH 3
JIETKICTIO TPOBECTH OCHOBHI CTaTUCTUYHI TECTH, IIMPOKO BUKOPUCTOBYBaHI B JIaDOPATOPHMX 1 KINIHIYHUX JOCHIPKEHHSX: t- TECT,
HemapaMeTPHUYHI MOPIBHAHHS, OXHO- 1 ABOCTOPOHHIM AUCHICpCIiHMIA aHai3, aHaIi3 TAOIHUIlb 3B'S3aHOCTI 1 BIDKHBAHHA. YCi YaCTHHU
IIPOEKTY, 1[0 TIPOBOIUTECS B IPOrpaMi, IOB'A3aHi, 0 JO3BOJISE OAHOTO Pa3y BUIIPABUTH NOMWJIKY B JaHUX 1 aBTOMAaTH4YHO OTPHMATH
OHOBJICHI pe3yabTaTH.

Maple (Waterloo Maple, Inc.) [27]. KomepiiiiHa cuctema koMm'toTepHoi anreopu. Mictute nmoHan 5000 ¢yHKmind mmst
OUTBIIOCT] PO3ILTIB CydacHOI MaTeMaTHKH, MOJICIIOBAHHS Ta iHTEPaKTHBHOI Bi3yamisamii, mATpUMy€e MOBY IporpaMmyBaHHA Maple,
JIO3BOJIIE KOMOIHYBaTH alTOPUTMH, pe3ylbTaTh OOYMCIICHHS, MaTeMaTH4YHi (OpMynH, TEKCT, Tpadiky, AiarpaMu Ta aHIMAIIo 3i
3BYKOM B €JIEKTPOHHOMY IOKyMEHTi. MOXXJIMBOCTI makeTa: CHMBOJIBHI OOYMCIIEHHS 1 YMCENbHI METOAW; MaTeMaTH4Hi (yHKIii Ta
METOAW; PO3B'S3yBaHHA piBHSAHB, AW(EpeHIliaNbHI pPIBHSIHHS, JiHIMHA anreOpa; ONTHMI3amlis; IIPOrpaMyBaHHSI, omepamii 3
PO3MIPHOCTSIMH Ta OTUHHISIMH BHUMIPIOBaHHS BEIIMYMH; PEJAKTOp MaTeMaTWYHHX (GopMydr; Bisyamisamis, rpadikd, iHTepaKTHBHI
MEHIO Ta aCHCTEHTH; MAaOIOHU-TIPUKIAAN U CTAHAAPTHUX MPOOJIEM; eIIEMEHTH T po3poOKH rpadidHux iHTEepdeiciB; ToCTyn 10
MapleCloud-cxoBumia s 00MiHY JOKyMEHTaMH MK KOPHCTyBa4aMH Ta Kojeramu; moHaz 30 mamiTp BiICOPTOBAHUX [T CTBOPECHHS
Ta pefaryBaHHS MaTeMaTWYHHAX BHPa3iB; PO3IMi3HABAaHHS PYKOMHCHUX (HOPMYIT; IHCTpyMEHTapii A (iHAHCOBOTO MOJEITIOBAHHS;
CTaTUCTUYHE MOICTIOBAHHS, (Di3MYHI MOIEINi; BUCOKONPOAYKTHBHI OOYMCIICHHS; aBTOMaTHYHE PO3MapalelfoBaHHS;, 0araTOHUTEBE
HporpamMyBaHHs; oOumciaenns B Ipin-mepexax; miarpumka CUDA; inTepdeiic mia Matlab; excropt B iHIII MOBH HpOrpaMyBaHHS;
CHCTEMHU JIOCTYITy 10 0a3 HaHuX; iHTepdeiic 10 matemaTiyHOi O6i0miorekn NAG.

MathCAD (Parametric Technology Corp.) [28, 33]. TloTy)kHUET TakeT UII MAaTEMaTHIHHUX PO3PaXyHKIB, pO3B’s3aHHA
piBHSIHB, MOOYHOBM TpadikiB TOImO. € CHCTEMOIO KOMITIOTEPHOI anredpu 3 Kjacy CHCTEM aBTOMATH30BaHOTO MPOEKTYBaHH,
OpI€EHTOBaHA Ha IiJITOTOBKY IHTEPAKTUBHUX JOKYMEHTIB 3 OOUMCIICHHIMH 1 Bi3yaJIbHUM CYIIPOBOKEHHSIM, BiIPI3HAETHCS JIETKICTIO
BUKOPUCTAHHSI 1 3aCTOCYBaHHS JJIsI KOJEKTUBHOI poOoTn. Mae mpoctuii i iHTyiTMBHMH iHTepdeiic kopucTyBaua. [ BBeneHHS
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(dbopMyI 1 JaHMX MOXKHAa BUKOPHUCTOBYBATH SIK KJIaBiaTypy, Tak 1 CriellialibHI MaHemi iHCTpyMeHTiB. PoOoTa 31ilicHIOEThCS B MexKax
pobouoro apkyia, Ha sSKOMY pIBHSHHS 1 BUpa3u BiloOpaxkaroThesi rpadiuHO, Ha MPOTHBAry TEKCTOBOMY 3allUCy B MOBax
nporpamyBanHs. [Ipu cTBOpeHHI JOKyMeHTIB-TIporpam BukopucToByeThest mpuHunn WY SIWYG (What You See Is What You Get —
«uo Oaunml, Te W oTpumyern»). He3pakaroun Ha Te, IO ISl Iporpama OpPIEHTOBAHA Ha KOPHCTYBadiB-HENPOTPAMICTIB, TAKOX
BUKOPHCTOBYETHCS B CKIQAHIIINX MIPOEKTax, 00 Bi3yali3yBaTu pe3yJabTaTH MaTeMaTHYHOTO MOAENIOBAHHS, IIUITXOM BUKOPHCTAHHA
HAHOLIBII MOIIMPEHUX OOYHMCICHb 1 TPAamUIHUX MOB mporpamyBaHHs. Mathcad 3pydHO BHKOPHCTOBYBAaTH ISl HaBYAHHS,
oOuucIieHs 1 imKeHepHUX po3paxyHKiB. Bimkpura apxitekTypa y moemHanHi 3 miarpuMioro TexHonorii NET i XML 1o3BomnsioTh
nmerko iHTerpyBarn Mathcad mpaktuano B Oymp-ski IT-cTpykTypm Ta iH)KEHEpHI 3acTOCyBaHHS. € MOXKIHUBICTH CTBOPEHHS
eJIeKTPOHHUX KHHT (e-Book).

Mathematica (Wolfram Research, Inc) — BuueprHa cucTeMa KOMITIOTEPHOI anreOpH Uil YHCENbHUX, CHMBOIBHUX Ta
rpadiganx o0umcieHp 1 Bidyamizamii [47]. BukoHye HaWpi3HOMaHITHIIN MaTeMaTH4HI omeparlii Ta IepeTBOPEHHs anreOpaigHmx
BHpa3iB 3aJaHUX B YHCENbHIA Ta CHMBOJBHIA Qopmax (3MiHHI, (yHKHii, momiHoMHu, Marpumi Ttomo). Mathematica — e
IHTepaKTUBHAN OOYMCITIOBANBHUNA Ta TpadidyHWil iHCTPYMEHT i3 BOYIOBAaHOIO MOBOIO IPOTPaMyBaHHS IS IIBHIKAX Ta TOYHHUX
po3B’s3KiB. [H(OpManito MOKHA TIOABATH SK Y 3BUYAHOMY MaTeMaTHYHOMY BHUIJISAL, TaK i y BUDIAAI (YHKIIH 3 BUKOPHCTaHHIM
BOYZIOBaHOI MOBH IpOTrpaMyBaHHs. EIEKTpOHHHMI TOKYMEHT Ii€l KOMII FOTEPHOI CHCTEMH, SIKUH Ha3uBaeThcs notebooks (3amucHUK),
JOTIOMarae KOPHCTYBaueBi CTBOPIOBATH TEKCTH, 3MIMCHIOBATH OOUHCIIeHHs, OymyBaT Tpadiky Ta aHIMAIlIO AJIS TEXHIYHOTO 3BiTY UH
mpe3eHTalii poboTu. IcHye TakoX MOXIIHBICTH ITiIKIFOUSHHS JOAAaTKOBUX IMAaKETIiB 3a JIOMOMOroro TexHomorii Add-ons.

MOXIHBOCTI aHANITHYHUX NepeTBOpeHh y Mathematica: po3B'si3aHHS CHCTEM IOJIHOMIANIBHUX 1 TPUTOHOMETPUIHUX
PIBHSIHB 1 HEPIBHOCTEH, a TaKOX TPAHCICHACHTHUX PIBHSAHb, IO 3BOAATHCS IO HUX; PO3B'SI3aHHS PEKYPEHTHUX PIBHSAHb; CIIPOLICHHS
BHpa3iB; 3HAXOMKCHHSA TPaHWIIh, IHTETPYBAaHHS 1 MU(epeHIlifoBaHHA (DYHKIIN; 3HAXOKEHHS CKIHUCHHUX 1 HECKIHUCHHHX CyM i
TIOOYTKIB; pO3B's3aHHS AU(EpeHIliabHIX PIBHAHD i PIBHAHP B YaCTKOBHX MOXiTHHX; mepeTBopeHHs Dyp'e i Jlammaca, a Takox Z-
NepeTBOpeHHs; neperBopeHHs ¢yHKil y psn Tednopa, omepamii 3 psgamm Teinopa: nomaBaHHS, MHOKEHHS, KOMIIO3HIIIA,
OTpHMaHHS 3BOPOTHOI (PYHKIIIT Ta iHIIi. MOXIHBOCTI YHCENEHUX po3paxyHKiB Mathematica: o0urcieHHs 3Ha4eHb (QYHKIIN, y TOMY
YHCII CHELiaIbHUX, 3 JOBUIBHOIO TOYHICTIO; PIIICHHS CHCTEM DIBHSHbB; 3HAXO/KEHHS MEX; IHTErpyBaHHS 1 JudepeHIifoBaHHS;
3HAXO/DKEHHsI CyM 1 TOOYyTKiB; pimieHHs Au(epeHIiaNbHIX PIBHSIHb 1 PIBHSAHD B YACTUHHUX MOXIJHUX; MOJIHOMIiabHA IHTEPIOJISIIISL
(yHKLIT BiJ TOBIIBHOTO YMCIIa ApTYMEHTIB 3 HA0OpY BiJJOMHX 3HaUeHb; nepeTBopeHHst Oyp'e i Jlamnaca, Z-nepeTBOpeHHs. 3aBiIaHHA
y Teopii YMcen: BHU3HAYEHHs HPOCTOrO YHCIIa 3a HOro MOPSJKOBOM HOMEPOM, BH3HAUEHHS KUIBKOCTI MPOCTHX YHCEN, IO HE
NepeOLIbIIYIOTE JaHe; MUCKpeTHe NepeTBopeHHs Dyp'e; po3KiajaHHS yucia Ha NpocTi MHOXHHMKH, 3HaxomkeHHss HC/ i HCK.
JliniitHa anreOpa y Mathematica: omeparii 3 MaTpHISIMU: TOJaBaHHS, MHOXXCHHSI, 3HAXOIXKCHHS 3BOPOTHOI MATpPHIli, MHOXXCHHS Ha
BEKTOp, OOYMCIICHHS EKCIIOHCHTH, OTPMMAaHHS BH3HAUHMKA; IOIIYK BJIAaCHMX 3HAa4eHb 1 BIacCHUX BeKTOpiB. I'padika i 3ByK y
Mathematica: moGynosa rpadikiB QyHKIiH, B TOMy YHCIi MapaMETPUYHUX KPUBHX 1 MOBEPXOHB; MOOY/0BAa T€OMETPHYHUX (iryp:
JlaMaHMX, KUI, IPSIMOKYTHHKIB TOIIO; BIITBOPEHHS 3BYKY, I'padik SIKOTO 3aIa€ThCsl aHANITHYHOIO (QYHKIi€ ado HaAOOpPOM TOYOK;
iMITOPT 1 excropt rpadiku B 6ararbox pacTpoBHX 1 BEKTOPHHUX (opmaTax, a TAaKoXK 3BYKy; MoOyJ0Ba i MaHIMy/IroBaHHs rpadamu.

MATLAB (MathWorks, Inc.) — koM’ roTepHa 000JIOHKA JJIsl IHTEPAKTHBHUX Ta KOMaHIHUX OOUMCIICHb 1 Bizyamizamii [41].
MicTuTh MakeT MPUKJIAJAHUX MPOTpaM Jyis YHCIOBOTO aHaji3y, a TaKoXX MOBA MPOTrpaMyBaHHs, 10 BUKOPUCTOBYETHCS B AaHOMY
naketi. O0’eHy€ B cOOl YHCENPHUI aHai3, oneparii 3 MaTpUISIMH, CUTHAJIBHI ITPOLIECH Ta rpadiky B 3py4HOMY AJISl BAKOPHCTAHHS
CepeNoBuIL, A€ 3aJadi Ta PO3B’SI3KH ITOJAI0ThCSI Y MareMaTHYHOMY 3aIricy 0e3 BUKOPUCTAHHS TPaIuliiHOIO MporpaMyBaHHS. €
3pY4YHUM 3ac0o00M Juisi PoOOTH 3 MaTeMaTMYHHMH MaTpPHULSMH, MaJlOBaHHSAM (yHKLiH, poOOTH 3 aJropuTMaMmu, CTBOPEHHSIM
pobounx obosoHOK (user interfaces) 3 mporpamMamy B iHIIMX MOBax nporpamyBanHs. CreniaizyeTbcsi Ha YNCEIbHOMY OOYHCIICHHI,
CreliajibHi IHCTpYMEHTaJIbHI 3200 MpAIoI0Th 3 MPOrpaMHUM 3abe3nedeHHsM Maple, 1o poOHUTh HOro MOBHOLIHHOI CHCTEMOIO
JUId po6oTH 3 anreOporo.

MATLAB Hajiae xopucTyBaueBl BEJIMKY KUIBKICTh (PyHKILIN Uil aHami3y JaHWX, sKi IIOKPUBAIOTH Maibke BCi 00JacTi
MaTeMaTuKH, 30KpeMa: MaTpHili Ta JiHiiiHa anreOpa — anreOpa MaTpHllb, JIiHIHHI DPIBHSHHS, BJAacHI 3HAYEHHS 1 BEKTODH,
CHHTYJSIPHOCTI, (pakTopu3allisi MaTpHIlb TOLIO; MHOTOUJICHH Ta IHTEPIIOJISALIsS — KOPEHI MHOTOWICHIB, onepaliii HaJ| MHOTO4JIeHaMU
Ta iX AudepeHIioBaHHs, IHTEPIIOAIS Ta SKCTPAMOJsIlis KPUBHX; MareMaTHYHA CTAaTUCTHKA Ta aHali3 JaHUX — CTATHCTHYHI
¢byHkuii, craructuuHa perpecis, udposa ¢inerpanis, mBHAKe TneperBopeHHs Dyp’e; oOpobka maHMX — HaAOIp CHeLiaIbHUX
GbyHKIIH, BKIIOYalOYM MoOyHoBY rpadikiB, ONTHUMI3alilo, MOIIYK HYIIB, YMCENbHE IHTerpyBaHHS; AudepeHIiiHl pIBHAHHSI —
BupimeHsst audepeHuidaux 1 audepeHiiHo-aredpaidHux piBHIHD, IUGEPEHINHHUX PIBHIHD 13 3ali3HIOBAHHAM, PIBHSIHb 3
00OMEeXEHHSIMH, PIBHSHb B YAaCTKOBUX IMOXITHUX Ta 1HIIE; PO3PIIKEHI MATPHIll — cleniaabHui Kinac qaHux nakety MATLAB, mo
BUKOPUCTOBY€EThCS y CIELIaIi30BaHUX JI0AATKAX; LiOYKCeNnbHa apuMeTHKa — BHUKOHAHHS OIepalliil [[iJI04MCcesbHOT apu(h)METHKH B
cepenoBumi MATLAB. Ile mpodecioHanpHII makeT po3B’sA3yBaHHS MaTeMaTHYHUX 3a/ad Pi3HOI CKIAJHOCTi, MOJCIIOBAHHS,
pitIeHHs piBHSAHB, M0Oya0Ba TpadikiB TOIMIO.

MedCalc (MedCalc Software's) [29]. HeBenuka nporpaMa sl CTAaTUCTHYHOTO aHAJi3y JaHUX. BKiouae TimpKu QyHKIIII,
sIKi HaOLTRII 3aTpeOyBaHi MpH OOpaxyHKy OiOMOTIYHMX 1 MEIUYHUX EKCICPHUMEHTIB, 3aBAIKH YOMY Mae€ JyKe Malldil po3Mmip.
PeanizoBani moxximBocTi aHamizy ROC-kpuBux (Receiver Operating Characteristic curve).

MESOSAUR — ME303ABP (CII «Cmam-/{uanoz») [13]. IIporpama ME303ABP mnpusHadeHa mis aHamily 4acoBHX
psaxiB. Y ¢opmi gacoBUX pPsAiB MOXKYTh BHUCTYIATH PI3HOMAHITHI JaHi 3 €KOHOMIKH, Jemorpadii, TeXHIKH, METUIMHU TOIIO. Y
cucreMi ME3O3ABP peanizoBani (yHKmii: migoBa rpadika; mapaMeTpU4Hi TeCTH (OMHCOBA CTATHUCTHKA); HEMapaMEeTPHYHI TECTH
(xi-xBazgpar, OiHOMiaJNBEHUIM, 3HAKIB, cepilf, kopemamis Kennemra, kopemsmis CmipMmaHa); perpeciiiHnii aHami3 (mpocrta perpecis,
MHOXWHHA perpecis, MOKPOKOBa perpecis, pobacrta perpecis, HeNiHiIiHA perpecis); aHalli3 YacOBUX psAmiB (3INIaIKyBaHHS,
¢binpTpallis, aBTOKOPEISAIis, KPOCKOPEINSAIis, CHEKTpalbHUH, KpOoCCHeKTpanbHui, Momenb bokca-/Ixenkunca (ARIMA) 3
excrepTHoro miaTpuMKoro). Cucrema ME30O3ABP po3pobnena mis nepconansaux kommr'iotepie IBM PC/XT/AT i npusnauena st
aHaJli3y YacOBHX PsIiB TOMIpHOI (IO MEKUTBKOX THCAY CIIOCTEpEe)KEHBb) MOBXKHHH. BoHa opieHTOBaHa Ha (paxiBIsI cepemHBOL
KBalTi(iKkarii, o Mae JOCTAaTHE YSABICHHS MPO METOMU aHawi3y wacoBux psmiB. CyTreBoro BimMmiHHICTIO cucteMun ME30O3ABP Big
OUTBIIICTH IHITUX CHCTEM € Te, IO B Hill KOXXHOMY 3HAUYCHHIO YaCOBOTO PSIY aBTOMAaTHYHO 3iCTABISIETHCS BiIIOBITHII MOMEHT Yacy,
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110 BPaXOBYETHCSI IIPH 3[1HCHEHH] Oy/b-SIKHX OIepalliil HaJl 4aCOBUMH psiJiaMu, noOynoBi rpadikis, modynosi Mmoaeneii tomo. [Taker
ME303ABP mae mepeBaramu 1o BBEACHHIO Ta 30epiraHHio iH(opmaiii: cBiii craHmaprt Qaiimis, BBeneHHs iHpopMarii, ske
3IIMCHIOETBCS Yepe3 BOYIOBaHUN PENAKTOp JaHUX THITY «EJIEKTPOHHOI TaOHII»; Hala€e MOXKIUBICTh 30epEeKEHHs B CTaHIAPTHUX
¢aiinax Oyap-sKUX TaHUX, OTPUMAHKX B X0l aHaJIi3y; OMYCKa€E eKCIOPT Ta iMITOPT iH(popMallii 3 TekcToBHX (aitis.

I'paHnyHa JOBKMHA OIHOTO aHAJI30BAHOIO YacOBOTO PAMY AOPIBHIOE 16 THC. 3HA4YeHb, OMHAK MOMKIIMBOCTI aHAJI3y TaKOro
psany OyayThb Iyke OOMEXKeHiI 1 ToOMy HaHOuIbIl edeKTHBHO TMpalfoBaTH 3 psAaaMu 10 2-3 THC. 3HadeHb. OJHOYACHO MOXKHA
aHaizyBaTH 10 256 pi3HUX 3MIHHHX, IPOTE IX CyMapHa KiJbKiCTh 3HA4€Hb HE MTOBHHHA mepeBunryBatu 60 Tuc. uncen. IIpu nupomy
MOYKHAa KOPHUCTYBATUCS a00 peaslbHUMH YaCOBHMH IIKaNIaMHU (KPOK 3a 9acoM - TIOYMHAIOYH Bix 1 XB. 10 Oymb-sSKOTO HIJIOTO YHCIA
pokiB), ab0 X YMOBHOIO 4acoBOi MIKaJow0. PemaryBanHs JaHUX 3MIACHIOETHCA 3a JIOTIOMOTOI0 BOYIOBaHOTO TaOIMYHOTO PEdaKTopa
a60 X y rpadigHOMY peXuMi, a IX MepeTBOPEHHS - 32 JOIIOMOTOI0 JOAATKOBOTO MEHIO MEPETBOPEHD CIIEIialIbHOTO XapakTepy. Kpim
TOTO, € MOXIIUBICTh O€3MI0CEPEAHb0 BKa3aTH IONEPEIHE IEPETBOPCHHS JaHUX, SIKe Jajli BpaxoBYEThCs B Iporeci aHamizy. [Ipu Beix
apu(METHIHIX OIEepaIlisaX Hal PAJaMH BPaXOBYETHCS CYMICHICTh YaCOBHX IITKAIL.

MicroTSP - Time Series Processor (TSP International, Inc.) [44]. ®yHKUiii makeTy: IpocTa perpecisi, perpecis 9acoBUX
pAAiB, MPOTHO3YBAHHS, aBTOPETPECHBHI MOJIENI Ta MOJIENi KOB3HOTO CEPEIHBOTO0, OMHOYACH] (CHMYJIBTATHBHI) Ta iMiTamiiHi MOJeri,
BHUKOPHUCTAHHS €NEKTPOHHUX TaONHIb y moeaqHaHHi 3 MicToTSP, noricTnyni Ta WMOBIpHICHI MOZIETI.

Minitab (Minitab, Inc) [30]. ®yHkuiii makery: ympaBIiHHS JaHUMH i ¢aiinamMu;, eJIeKTpOHHI TaOMWIl A TOJIMIICHHS
aHaJi3y MaHWX; PEerpeciiiHuiA aHaIi3 - MPOCTa PErpecis, perpecis YacOBUX PsiB; MOTYXKHICTB i po3Mip BHOIPKH; TAOMHUII 1 Tiarpamu;
OaraToBHMipHHI aHAII3, a came - (aKTOPHUH aHaJi3, KIIACTSPHUI aHai3, aHaTi3 BIAMOBIAHOCTEH TOIIO; HETTApaMeTPHYHIHA aHaITi3 -
PI3HOMaHITHI TECTH, BKIIOYAIOYM BOKAIBHHH TECT, KpHUTepiil cepidd, Tect PpuamaHa TOLIO; YaCOBHHA psAx 1 NMPOTHO3YyBaHHS -
IHCTPYMEHT, SIKHil JoroMarae BUSIBUTH TEHJICHIII B JaHHUX, a TAKOXX MPOTHO3yBaHHS MalOyTHIX 3HAUCHb, AiarpaMH YacOBUX PSIIB,
eKCIIOHCHIIAIbHE 3IVIAJDKYBaHHS, aHANI3 TEHACHLIH; CTaTUCTUYHE YIPaBIiHHSA NpPOLECaMH; CHCTEMHHH aHali3 BUMIpIB;
TUCTICPCIHHUI aHai3 - BA3HAYCHHS BIAMIHHOCTEH MiK TOUKaMU JTaHHX.

MS Excel (MicroSoft Corp.). Haiibinpm nommpennii nogarok 3 nakery odicHux nporpam MS Office [16]. ITpuunanm -
HasIBHICTh POCIMCEKOMOBHOI Bepcii Ta TicHa iHTerpauniero 3 MS Word i PowerPoint. IIpote, MS Excel - e enexrponna Tabmuus 3
JIOCUTH TIOTYXHUMH MaTeMaTHYHHUMH MOXJIIMBOCTSAMH, J€ JEdKi CTaTHCTH4HI (YHKLIi € NpOCTO MONAaTKOBUMH BOYZOBaHUMH
¢dopmymnamu. PozpaxyHku 3poOneHi mpu ii 101oMo31 He BH3HAIOTHCS aBTOPUTETHUMH HAayKOBHMH KypHaimaMmu. Takox y MS Excel
HEMOJJINBO NOOy/yBaTH SIKICHI HaykoBi rpadiku. besymoBHo, MS Excel nobpe miaxomuTs Juis HaKONMYEHHS TaHUX, TPOMIXKHOTO
NIEPETBOPEHHS, IONEPEHIX CTaTUCTHYHUX OOYMCIIEHb, JJIsl MOOYHOBH AESKHUX BUAIB aiarpaM. [Ipore ocTaTrouHMid CTaTHCTHYHUI
aHaJi3 HeoOXiJHO POOHTH B IIpOrpamax, siKi CreliajIbHO CTBOPEHi it KX nieil. [cHytoTh Makpocu-nonoBaeHHs 11 MS Excel, mo
BKJIIOYAIOTh JIOAATKOBI CTaTHCTHYHI (yHKIII, SKi B OCHOBHUX BHII3JKaX € JIOCTATHIMH IS 3BHYAHHOTO 3acTocyBaHHS. [IpoOHy
BEpPCII0 MaKpOCIB MOXHA Y3TH Ha CaiTi BAPOOHHUKA.

NCSS (NCSS Software) [31]. Craructnunuil aHami3 Ta nmoOynosa rpadikiB 3a Oyab-sKuMH AaHUMHU. Po3paxoBaHuii Ha
HenpogecioHaliB B o0yacTi crarucTU4HOI 00poOku. [HTepdeiic cucremn OaraTroBiKOHHUH. Yci Aii KOpUCTyBada CyNpOBOUKYIOTHCS
mifgkaskamu. J{o3Bossie 3MiMCHIOBATH CTATHCTHYHHUIA aHAi3 BBEICHHX JaHUX, JaBaTh rpadiuyHy IHTEPIpPETAIlil0 OTPUMAHUX
pe3yabTariB B 300payKeHHX Pi3HMX BUMIpIiB, IMIIOPTYBATH Ta €KCIIOPTYBATH JIaHi B HAHOLIBII MOMMpPEeHNX Gopmarax.

OriginPro (OriginLab Corp.) [32]. [loTyxHui TakeT IS aHANI3y PE3yJIbTaTiB CTATHCTHYHUX 1 HAYKOBUX JOCIIKCHb Ta
BUMIpIOBaHb, HaJla€ 3aco0M TporpamyBaHHsS Ta MoOyaoBHM rpadikis, miarpam, Tadbnuib. Briarouae momyni Peak Fitting Module i
Dialog Builder. ITintpumka Microsoft COM, AcvtiveX i mianporpam Ha C. Ilaker mporpam Juisi 4MCENIBHOTO aHaji3y AaHHX i
HAyKOBOI Tpadiky, MPaIOYuii Ha KOMIT'FOTEpl MiJ ympaBiiHHSAM omepaiiinol cucremMu Microsoft Windows. J[ns BUkOHaHHS
orepalii MOXXHa BHMKOPHUCTAaTH IHCTpyMeHT rpadiuHoro iHtepdeiicy kopucTyBaua (IiaJlors/MeHI0) ab0 BHUKJIMKATH 3aco0M B
nporpamax. ¥ Origin BkIro4eHui BracHui kommninsitop C/C++ 3 mATPUMKOIO 1 ONITHMI3aIi€l0 BEKTOPHUX 1 MATPHYHUX OOUHCIICHb.
Origin cTBOopeHa /1s MOOYA0BH JBOBUMIPHOT 1 TPHBUMIPHOI HayKOBOT rpadikH, sika CTBOPIOETHCS 33 JOTIOMOTO0 TOTOBUX IIA0JIOHIB,
JMOCTYIHUX IS pelaryBaHHS KOPUCTyBadeM. Takoyk MOXIIHMBO CTBOPIOBATH HOBI BiacHi madionu. Ilicias CTBOpEHHsS 300paKeHHS
BOHO MOXKe OyTH BijpeJaroBaHe 3a JIONOMOTOK MEHIO 1 jianoriB. MoXKHa eKCIOpTyBaTH OTpuUMaHi rpadiku 1 Tabmuii B psin
¢dopmaris, Takux sk PDF, EPS, WMF, TIFF, JPEG, GIF. 3a monomoroio Origin MO)KHa MPOBOIUTH YHCEIbHHN aHAII3 MaHHX,
BKJIIOUAIOYH Pi3HI CTATUCTUYHI Orepaiiii, 00poOKy CUTHAJIIB TOIIO.

RATS — Regression Analysis of Time Series (Estima, Inc.) [22]. [Iporpama 1yiss €KOHOMETPUYHOTO aHAJI3y YaCOBUX PSIiB,
[IMPOKO BUKOPHCTOBYETHCS B y40OBHX MiIAX. DyHKINI: MeTOx HaWMEHIINX KBaapariB, WMOBIPHOCTI Ta JIOTICTHYHI MOAENI,
JIBOKPOKOBHUI METOJ HAMMEHIIINX KBaIpaTiB, 3BAXKCHUI METOJ] HaWMEHIINX KBaAparTiB, IHCTPyMEHTAbHI 3MiHHI, KpuTepiii Koupena-
Opkarra, moJiHOMiaabHi po3noiieHi Jaru [22,42].

S-PLUS (AT & T Bell Labs, TIBCO Software, Inc.) — iHTepakTHBHE IIPOTPaMHE CEPEIOBHUINE I aHaAmi3y gaHux [34]. S-
PLUS wmicTuTts 00’€KTHO-OpI€EHTOBaHY MOBY IIPOTpaMyBaHHs, YHI(QIKOBaHY MapagurMy IS OCTIDKEHHS CTATUCTHYHHUX MOJAETeH Ta
THCS4i BOYIOBaHMX CTaTHCTUYHUX 1 rpadiuamx ¢yHKIiH. [HTepmperarop MoBM npu3HaueHwWH 11 BOymoByBaHHA B iHmIe [13, ame
MOYKe BUKOPHUCTOBYBATHCS K OKpeMuii iHTepmperatop. S-PLUS - 11e xomepiiifanii pi3HOBH MOBH NPOTpaMyBaHHS S, SIKy peaizye
xommaniss TIBCO Software Inc. [43]. OcaoBoro ocobmmBicTio S-PLUS € 00’€xkTHO-Opi€HTOBaHHMU MigXiJ B HPOTpaMyBaHHI Ta
agamitinadi anmroputmu. Kammanis TIBCO Software Inc. akTHBHO BHKOPHUCTOBYE S Ta € mocTadadbHUKOM [I3, mo moB’s3ye
(middleware). Ile xommuiekc TexHomorigHoro II3 mns 3abe3medeHHS B3aeMOAii MK pI3HHMH 3aCTOCYBaHHSMH, CHCTEMaMH,
xoMmmoHeHTamMH. S-PLUS mae kopucTyBanbkuil iHTEpQeic 3 CHCTEMOI0 MEHIO, IO J03BOJSE 3MIHCHIOBATH MOCTIIOBHICTH Hi y
niamosi 3 mporpamoro. S-PLUS miaTpumye: kiacu (00'eKTr), MeXaHi3M ycHaaKyBaHHS, BOyIOBaHI (YHKIIII Ta METOAHW; OIeparii Ta
¢byHKIIi T poOOTH 31 CKAISIPHUMH BENWYMHAMH, BEKTOpAaMH 1 MacHBaMH, CTPYKTYPHY MOBY, IIO BKJIIOYa€ OMEpPaTOpH IIHKITY;
JIOTiYHI ONepaTopH; iHTENEKTyalbHi ONepaTopH il pOOOTH 3 00'ekTaMi; 00'€KT CHHICOK, IO JO3BOJISIE CTBOPIOBATH CTPYKTYPOBaHI
MACHBH PI3HOPITHUX 00'€KTiB; (DYHKIIIIO MiICTAHOBKY M MUKITY; QYHKIIT aHami3y sMiHHIX. S-PLUS mo3Bossie cTBOpIOBaTH BiacHi
mporenypu oOpoOKH JaHWX Ta KopuryBaTtu Oymb-saKy 3 1650 HasBHuUX QYHKIIH, miaTpuMye iHTepdeiic 3 mporpamamu Ha MoBax C i
FORTRAN.
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S 3 camoro mouarky OyB CHIpSMOBaHHMI Ha IpPOrpaMyBaHHs 3 J@HHUMH — L€ OIKC MPEACTABICHHS JAHUX Y KOMII'OTEpi,
YHCEJIbHE MPEACTABICHHS, CTAaTUCTHYHA MOJENb, a00 iHma iH(opMarllis, Haa SKOK Tpeda POOUTH AEAKI MaHIMy/sMil. S 3aiMae
NPOMDKHE TMOJOKESHHSI MK HaKeTaMH, sIKi aKIEeHTYIOTh yBary Ha CTaHJapTHHX OINepallisx, i HayKoBO-IOCTIIHHUMH NPOEKTaMH B
o0acTi Au3aliHy MOB, SIKi PO3MOYMHAIOTHCS 3 aOCTPAKTHIIIOI METH. S pO3pO0JIEHO, 00 BUKOPUCTOBYBATHCS HA MPAKTHUIN, ajie 3
AKI[CHTOM Ha KOPUCTYBAYiB, SIKi XOTLJIM O YTUIATH B HUTTS HOBI imei B po3pooi 113 [34, 43].

SAS (SAS Institute, Inc.) — iHTepaKTUBHE Ta KOMaHJHE MPOTPAMHE CEPEIOBHIIE, [0 YTBOPEHE 3 MOMYIIB IS aHATI3Y
JAHWX, CTATHCTHKU Ta HamumcaHHA 3BiTiB [35]. SAS Takox 3abesneuye minkmodeHHs 1m0 6a3 manux ORACLE Tta INGRES,
3a0e3meyye aHaji3 YacOBHX PsIiB Ta MPOTHO3YBAaHHS, BiATBOPIOE KOJIBOPOBI rpadikm, 3abes3medye MaTpHYHE NPOrpaMyBaHHS Ta
PO3BHHEHY CTAaTHCTHKY, BUKOHY€ €KCIIEPTHY MiATPUMKY. JommoMorke Ipy TOCHTIHKEHH] TUCTIEPCITHOTO aHaNi3y Ta TAKUX pPerpecii sk
niniitaa, Heminiitna, RSQUARE-perpecis, cryneHesa.

SPSS - Statistical Package for the Social Sciences, PASW Statistics -Predictive Analytics SoftWare (SPSS: An IBM
Company, Inc.) [25, 26]. [loryxHnii, ane # TOPOTHI CTATUCTHIHHN MakeT oOpoOku manmx. OauH i3 JimepiB pHHKY B 00nacTi
KOMEPUiHHUX CTaTHCTUYHUX MPOAYKTIB, MPU3HAYCHUX AJIS MPOBEICHHS NMPUKIAJAHUX JOCHTIHKEHb B COIialbHUX Haykax. HaitGimbmn
BioMHI 1 HaWCTapiMid MakeT CTATHCTHYHOI OOpOOKM maHuX. MOIyNbHWH, TOBHICTIO IHTETPOBaHWM, Mae yci HEoOXigHi
MOYKJIMBOCTi IPOTPaMHOTO KOMIUIEKCY, OXOILTIOE BCi €Taly aHANITHYHOTO TIPOIECY: IUIaHyBaHHSA, 30ip JaHWX, AOCTYI IO MaHWX i
KepyBaHHS JaHWMH, aHaJIi3, CTBOPEHHS 3BIiTiB Ta MOIIUPEHHS Pe3yNbTaTiB. Mae 3pyuHuii iHTepdeiic. MicTUTh TOCUTH MOBHHUN Habip
cTatucTHIHEX (ycbhoro monay 60) Ta rpadidHAX MPOIEmyp, a TAaKOXK IPOIeAyp IUIA CTBOPEHHS 3BiTiB. Mae BOymoBaHUit 3aci0, mo
BUKOHYE IHTEJEKTyaJbHY (DYHKIIIO, HAaNpHKIaJ, TOSCHIOE KOPHUCTYBaueBi, SKy CTaTUCTUKY Kpalle 3acTOCYBaTH B KOXHOMY
KOHKPETHOMY BHITaKy. MOXIIMBOCTi: BBEICHHS 1 30epiraHHs JaHUX; MOXIIUBICTh BUKOPUCTAHHS 3MIHHUX Pi3HUX THITIB; YaCTOTHICTh
O3HaK, Tabmuri, rpadiku, TabmWI 3B'SA3aHOCTI, AiarpaMu; MEpPBHHHA OMKCOBAa CTATHCTHKA; MApKETHHTOBI NOCIHIIKCHHS, aHAali3
JMAHUX MapKeTHHTOBHX IOCIHiIKeHb. SPSS Mae sKicHI mporHOCTHYHI MoAeni 1 pi3HI MeTomu aHamily. Bikirouae mmpokuit Habip
(GYHKIIN IS TPOCTOTO YIPABIIHHS 1 aHaJi3y BeNUKUX 00'eMiB maHuX. [Iporpama Mo)ke aHami3yBaTd yci HaJaHi JaHi i CTBOPIOBATH
rpadiku Ta miarpaMu IS iX IpeACTaBIeHHS B 3pyYHOMY BUINISAL. YCi aHaNi30BaHi JlaHi 1 pe3ysibTaTH IPEeICTaBIAIOTECS B OKPEMHUX
nmiasoroBux BikHax. Pemaktop mammx - me me oxHa BinMinHa ¢yskmis IBM SPSS  Statistics Base. Pemakrop Bkimodae
OaratodyHKIIOHANIbHE MEHIO Ul pelaryBaHHs (aiiiiB, aHaNi3y PH3MKIB, imeHTH(iKamii KIi€HTa, aHali3y BUTpar i MpuOYyTKy, a
TaKOXX aHaJi3 TPEHIIB JUIA Kpamloro IJIaHyBaHHS cTparerii opraizamii i MaiiOyTHix BHpoOHMUnX mponeciB. IBM SPSS Statistics
Base Takox 37aTHUI BUSBISATH INaxpaiicbki paHi, mo0 MiHiMi3yBatd pus3ukd. [Iporpama 103BOJslEe TNpOaHANI3yBaTH, SKi
XapaKTepUCTUKN KII€HTH 3B'SI3y€ 3 TOProBOIO Mapkoro. JlaHi pe3ynbrariB, sSKi BHUKOPHCTOBYIOTBCS B I[bOMY IHCTPYMEHTI,
BiZJOOpakaroThCsI pa3oM 3 rpadikamy i giarpaMamH, siKi MOXKHa CKOITIIOBATH 1 BCTABUTH B iHILI IIPOTPaMH, a TAKOXK €KCIIOPTYBaTH B
PDF a6o DOC ¢opmarn, po3apykysBatu abo 30epertd Juis MOAANBLIOTO BUKOpUCTAaHHS. IlakeT BiIpi3HAETHCS THYYKICTIO Ta
MOTY)XKHICTIO, MOXE 3aCTOCOBYBaTHCS JUISl YCIX BHAIB CTaTHCTHMYHHX po3paxyHKiB. Cepex OCHOBHHX (yHKIIH IIbOro MakeTy -
MOXKJIMBICTh BUKOPHCTaHHS MIMPOKOTO HaOOpYy MaTeMaTHYHHX METOAIB CTAaTUCTUYHOI 0OpOoOKM JaHMX, GOpMyBaHHS Pi3HUX THIIIB
3BITIB, MATPUMKA POOOTH 3 OLIBIIICTIO (POPMATIB AAHKMX, y TOMY YHCII MiATOTOBJIEHUX B €IEKTPOHHUX TAOIMLISX.

STADIA (nayuno-npouszeoocmeennoe mosapuuiecmeo "Hngopmamuka u xomnviomepwur'’) [15]. STADIA - ue
BUYEPITHUI HaOlp HaliCydacHIMMX 1 e()eKTUBHILIMX METO/IB aHaizy. Hajae moBHMI KOMIUIEKT Jiy10BOT 1 HaykoBOi rpadiku: GyHKIIiT,
3aJIeKHOCTI, PO3MONALUIM, JdiarpaMu pO3CISHHs, OararoBUMIpHI JiarpaMu, KapTH, IOBEpXHi, OOepTaHHs, CIUIAiiHW, NPOTHO3M,
ricrorpamMy, CTOBITYMKOBI, BEXi 1 KPYroBi Jiarpamu, IEHIPOTPaMMBI, yCTAaHOBKA PO3MIpiB, HAIMCIB MO OCSX 1 MiJ MaJIOHKOM,
rpadiuyHuil apXiB, Pi3HOMaHITHI MEPETBOPEHHS i OOUMCIICHHS, IMIOPT/EKCIIOPT AAHUX 1 pe3y/bTaTiB B CTAHJAPTHUN MIXHAPOJHUN
¢dopmar (ASCII i DBF); po3BuHeHa ekpaHHa JOIIOMOTa, 3p03yMijia iHTepIpeTallis pe3y/ibTariB, BeNUKui cepsic, 1o 64 000 gucen B
Mmarpuii Janux. Q@yHKuil: ainoBa rpadika; mapamerpuuHi Tectn (kpurtepil CrbiogeHTta, @imepa, ricrorpamu, pO3MOALIH,
Y3TOKEHHSI 4acTOT, OCHIJOBHHUI aHalli3); HemapaMeTpuyHi TecTu (Xi-KBajpar, 3HakiB, Binkokcona, Konmoroposa-CmipHoBa, Ban-
nep-Bapnena, Knorua, Anacpi-bpemni, xopemsinist Kennenna, kopensuniss CripMana); kaTeropialibHUi aHaniz (KpocTalyusiis, Xi-
KBa/IpaT OI[iHKa, KOe(]ILIEHTH Y3rO/PKeHHs); MUCIepCiiHui aHami3 (0nHO-, ABO-, OaraToakTopHUil, KoBapialliiHuii); perpeciiHuit
aHaji3 (mpocTa perpecisi, MHOXKHHHA perpecis, OKPOKOBa perpecis, HelliHiiHa perpecis); aHaii3 4aCoBHX PAIB (3IVIaJOKyBaHHS,
¢binpTpanisi, aBTOKOPEJSILis, KPOCKOPENSIis, CIEKTpalbHUN, Kpoc -crekTpanbHuil, ARIMA-mozeni); 0aratoBUMIpHI MeETOIU
JUCKPUMIHAHTHUN aHalli3, KJIACTEPHUI aHaii3, (akTopHui aHami3). Mae pO3BHHEHY CHUCTEMY KOHTEKCTHOI €KpaHHOI JOIIOMOTH.
Bxuttouae yci HeoOXiqHi cratictiyHi (GyHKil. 30BHILIHIN iHTepdelic GpakTHuHO He 3MiHIOEThCS 3 1996 poky. 'padiku i miarpamu,
moOymoBani 3a goromoror STADIA, BUIIISIIaI0OTh B CyYacHUX Mpe3eHTallisnX apxaiuno. KomipHa raMMa nporpaMu (4epBoHuUi mpudt
Ha 3CJICHOMY) IyX€ CTOMJIIE B po0o0Ti. J[0 MO3UTHUBHHMX SIKOCTEH MPOrpaMd MOXKHA BIJHECTH POCIHCHKOMOBHHUE iHTepdeic i
HaSBHICTH BEJIHMKOI KUTBKOCTI KHHUT OIUCY poOOTH.

Stata (Stata Corp.) [36]. IloTyxHuii maxket a1 0OpoOKH CTaTHCTUYHUX i Tpadiunux ganux. [Taker Stata mo3uItioHyeThCs
IHCTPYMEHTOM aHaJi3y, 0 MPH3HaYeHUH A (axiBIiB, SIKi 3aMAaOTHCSI HAYKOBUMH JOCITIHKEHHIMHE. 3aBISKH THYYKIH MOAYIBHIH
CTPYKTYypi TTaKeT MOXKIIFIBO 3aCTOCOBYBATH ISl aHAI3Y JAHUX 13 Pi3HUX 00JacTell 3HaHb: CyCITIbHI HayKu (€KOHOMiKa, MOJITOJOTs),
MenuiHa (0i0CTaTHCTHKA, eIriIeMionoris) Tomo. Stata Hajgae KOPUCTyBa4aM HACTYIHI MOKIIMBOCTI CTATHCTHYHOTO aHANI3y JaHWX:
OUHAMI9HI (QaKTOpHI Momewi, NiHiiiHI, y3arajgpHEHi JiHiIiHI MoAeni i HemiHidHI Momeni, OaraTopiBHEBi 3MimIaHi MoneNi, MOAEei
BUOYTTs; y3arampHeHi ominku piBHAHE (GEE); HemapaMeTpu4Hi MeTOOW, METOOM TOBTOPHUX BHOIPOK 1 CTaTHCTUYHOTO
eKCTIePIMEHTY; TIepeBipka TimoTe3 i poboTa 3 OMIHEHMMH MOJACTSIMH; MakcuMizamis (yHKOid NpaBIomMoOmiOHOCTI, 3aaHUX
KOPHCTYBa4eM; MaTPUIHI KOMaH/IH.

Statistica (StatSoft, Inc.) — noOpe 30amaHCOBaHE 3a CITiBBIIHOMICHHAM «IIOTYXHICTB/3py4HicTe» 13 [38]. Mae mmpokuit
CHeKTp (PYHKIIOHATBHUX AITOPHTMIB 1 pO3BHHEHY rpadiky, a TakoX BIIIOBiAHI 3acO0M I penaryBaHHA rpadidHUX MarepiaiiB.
Mictuts 6inmpire 250 crarucTryHnx QyHKIINA. KopucTyBad Mae 3HaTH CTaTUCTUYHY TEPMIHOIOTIIO, a 00 €MHA JOBiJKOBa CHCTEMa
Ja€ 3MOTY JOCHTh IIOBHO O3HaWOMIIIOBAaTHCS 3 QJITOPUTMaMH, IO BHKOPHCTOBYIOThCS. Illmpoko posmoBcromxeHa. IcHye
POCIICEKOMOBHHH CalT MIATPUMKH MPOTPAMH 3 PI3HOTO POAY JOIMOMDKHMMH Ta HAaBYAJHLHUMHU MaTepiamamu. BOymoani QyHKII
o0'emHaHi CreliaNi30BaHUMH CTaTUCTHYHIMH MOXYJISIMH: OCHOBHI CTAaTHUCTHKMA 1 TaOMNWIi, HemapamMeTphudHa CTaTHCTHKA,
TUCTICPCIHHUI aHaji3, MHOKHHHA perpecis, HeNliHiifHe OI[iHIOBaHHS, aHalli3 YacOBUX PsJIB i MPOTHO3YBaHH:, KIACTEPHHUNA aHAII3,
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(daxropHuii aHami3, (YHKUIOHAJIBHUI aHami3, JUCKPHUMIHAHTA, aHANI3 TPUBAIOCTI JKUTTS, KAHOHIYHA KOpENsLis, OaraToBUMipHi
IIKaJIM, MOJENIOBaHHS CTPYKTYPHUMHM DIBHSHHSIMH Tollo. HeckiajHuii B 3acCBOEHHI, IAKeT MOXKHA PEKOMEHAYBAaTH JUIs
CTaTHUCTUYHMX JIOCHI/DKeHHST Oynb-sikoi ckmamuicte [1, 4, 9, 12]. STATISTICA wmae cyTTeBi mnepeBarn  mepej IHIIMMH
CTAaTUCTHYHMMHU MAaKeTaMu: 3a gomomororo peamizoBanux B cucremi STATISTICA mor mporpamysanus (SCL, STATISTICA
BASIC), 3a0e3neueHux crelialbHUMK 3ac00aMu MIATPUMKH, JIETKO CTBOPIOIOTHCS 3aKiHYEHI PIIICHHS, [0 BOYIOBYIOTHCSA B Pi3HI
iHIII 3acTOoCcyBaHHSA ab0 OOUYHMCIIOBANbHI cepemoBuima. IlakeT mepekianeHO POCIHCHKOI0 MOBOIO i MO)KHA HpUAOATH JTIIEH3iHHY,
pycudikoBaHy Bepcilo, BHIaHa BelMKa KUIbKiCTh KHHUT 3 jaetanbHuM omnucoM cucteMu STATISTICA; moxiuBe posimpeHHs
KopHUCTyBadeM 0i0mioTekn (YHKIIN, 0 JO3BOJIATH BUPINIYBaTH OUIBINICTH 3aBIaHb IO TEOpii BipOTiTHOCTI; peaizoBaHO OOMiH
nmaanmu Mk STATISTICA 1 Windows mogatkamu; MakeT Ma€e CEHC BUKOPUCTATH MPH PillleHH] JOCUTH TPYIOMICTKUX, MaTeMaTHIHO
CKJIIaMHUX 1 TPOMI3AKMX B peani3amii MeToiB 0araToBUMipHOTO aHalizy; Oyap-ska rpadidna i TekcToBa iHpopmaris B STATISTICA
Moxke OyTu BuBezeHa y daiin popmary RTF, skuit BinkpuBaeTbes i penaryerbes B Microsoft Office Word [1, 5, 14].

StatGraphics - Statistical Graphics System (Manugistics, Inc.) [37]. [loBHHIA yHiBEepCaTbHUN CTATUCTHYHUHA MaKeT IS
niayoroBoro aHami3y (interactive analysis) CTaTHCTHYHHX AaHUX 3 IIMPOKHIMH MOXJIHBOCTAMHE Biszyamizamii. @ynkmii [13: mpocra
perpecis, anami3 YacoBuUX psfmiB, OararodakTopHa IiHIfHA Ta HeMiHIIHA perpecis, aproperpeciiiHi momem. [lepeBarm
STATGRAPHICS: moegraHHs HayKOBUX METOIIB OOPOOKHM PIZHOTHUITHHUX JAHWUX 3 MOXKJIMBICTIO CTBOPEHHS Cy4acHOI BUCOKOSKICHOT
IHTepaKTHBHOI Tpadiky; IMUPOKI MOKIUBOCTI B3a€EMOJII] 3 iIHIIUMHU IIPOTPaMHUMH IIPOAYKTaMH (€IEKTPOHHUMH TaONHIIMH, Oa3aMu
JAHWX); BHUCOKOSKICHA JBOBHMIpHA i TpuBHMipHA rpadika, iHTerpoBana rpadika, B gKiil yci exeMeHTH rpadidHUX HpeACTaBICHb
pe3yNbTaTiB aHaANi3y MOXYTh OyTh TeperBopeHi. [licis 3aBepIIeHHS MPOIEAYPH CTATHCTUYHOTO aHANI3y HaHWX MOXKHA 00paTh
rpadivyHi BiqoOpakeHHs pe3ybTaTiB, peleBaHTHI BUKOPHUCTOBYBaHINA POIEAYpi aHAITI3Y.

SYSTAT (Systat Software, Inc.) [39]. IIporpama mis cratuctuaHoi 0O6poOku. DyHKMIi: mimoBa rpadika; mapaMeTpudHi
tectu (kpurepii CteionenTta, dimepa, ricrorpama); HelmapaMeTpH4HI TECTH (Xi-KBaJpart, 3HaKiB, cepiif, Binkokcona, Kommoroposa-
CwmipHoBa, xopemsmis CripmaHa); KaTeropiaJibHUH aHami3 (KpocTaOyismis, Xi-KBagpaT OLiHKAa, KOE(II[IEHTH Yy3TOMKEHHS);
TUCTIepCiiHUI aHami3 (0JHO-, ABO-, OaraTroakTOpHUIA); perpeciiiHuii aHami3 (mpocTa perpecis, MHOXHHHA pPErpecis, MOKPOKOBa
perpecisi, HeliHiIMHA perpecis); aHalli3 4acOBUX PsAAIB (3IMIa/DKyBaHHs, (QUIBTpAIlisl, aBTOKOPEJSILis, KPOCKOPEIALs, CIIEKTPaIbHUM,
ARIMA-Mogzeni); 6aratoBUMipHI METOIM (KOpeIsisl (KoBapiallis), KIacCTepHUH aHali3, GakTOPHUH aHai3); MoOy10Ba TEOPETHIHNX
MozeJel Ul eMITpIYHNX OTPUMAHUX JIaHWX, BiOOpa)KEHHS PE3yNbTaTiB y BUIVINI TPUBHMIPDHHX MOBEPXOHb UM JIBOBUMIPHHX
KpUBUX; DIHOOKHI aHami3 i 00poOka mudpoBUX 300pakeHb.

Unistat Statistical Package (Unistat Statistics Software ) [45]. Ilporpama aist aHallizy CTaTUCTUYHHX JIQHUX Ta PE3yJbTaTiB
HayKOBHX eKCIepUMeHTiB. OKpeMHil CTaTUCTUYHO-aHAIITHYHHN IaKkeT 3 TOBHMM HabopoM OyHKIIH. BinpisHseTbcs dymnoBoro
inTerpoBanicTio 3 Excel, BOyIOBYy€TECS B SIKOCTI IUIATiHY.

SBPUCTA (000 «llenmp Cmamucmuueckux Hccnedosanuiiy) [18]. @yHkuii: minoBa rpadika; napamMeTpudHi TeCTH
(onmcoBa craTHCTHKa, TicTorpama); HemapaMeTpH4HI TecTH (Xi-kBajapar, 3HakiB, KommoropoBa-CMipHOBa); perpeciiiHuii aHaii3
(mpocTa perpecis, MHOXKMHHA perpecis); aHali3 4acoBHX pAIiB (3MIaUKyBaHHS, (QUIBTpaIlis, aBTOKOPENALIs, KPOCKOPEISLIis,
CIEKTPaJIbHUM, KPOC-CHEKTPaJIbHUI, MOENI IHTepBeHLl, (a3oBuii npocTip, rapmoniuni Mozxeni, ARIMA-mopneni); GararoBumipHi
meroau (pakropruii ananis. Ilepia Bepcist cuctemu DBPUCTA peanizysanu moBoro POPTPAH s EOM BOCM-6.

BucHoBku

JlaHuit Marepias JOLIJIBHO CHPUIMATH K «YacOBHH 3pi3» Ha TEHEpIllHIA cTaH, TOMY 10 iHpopMaLiiiHi TexHOJOrl Ta iX
cknanoBi yactunu (hardware, software) po3BHBalOTbCSI HEBIIMHHO Ta CTPIMKO, SIK, HAIPUKJIAJ], NOABIHHUMHU KPOKaMH PO3BHUBAETHCS
amaparHe 3abe3nedcHHs [13]. Bucoka BapTICTh CTaTHCTUYHUX MPOrPaM HE J03BOMSE X MiHATH. TOMy Mae CeHC O3HAHOMUTHCS 3
JEMO-BepcCisiMu, po3iOpartucss 3 poOOTOK 1 BXKE TOTIM pPOOUTH OCTATOYHWUN BHUCHOBOK. JSIKIIO TOTPIOHWHA MOTYXXHUH,
3araJlbHOBH3HAHUHN MAKeT 3 MPOCTHM 1 3PO3yMUTHM HaBITh JJIs TOYATKIBIIB iHTepdeiicoMm, To Kpamie ckopuctartucs SPSS. s
NOYaTKIiBLIB 1 mpodecioHaliB, SKUM NOTPiOHA MijKa3Ka i pO3BHHEHA JTOKYMEHTAIlisl POCIHICHKOI0 MOBOIO, MOXKHA PEKOMEH/IyBaTH
STATISTICA. Ile noryxue II3 3 npodeciiinumu moxumBoctsiMu. [lepeBarn Bukopucranus mnakery STATISTICA: kpamre
npezacrasienns 3D rpadikis Ta imoctpaniii; mane 13 € ceprudikoBaHuM Ta HaZIHHAM 3ac000M OOPOOKHM CTAaTHCTHYHHX JaHUX;
JI03BOJISIE BUKOPHCTOBYBATH Cy4YacHI Ta HaJiiHI MeToou TNOKiazeHi B po3pooky I13. Jlns HeBUOArIMBHX KOPHCTYBadiB, SKi
O0OMEXKYIOTBCS Y CBOIX JIOCTIDKEHHSX CTAaHIAPTHAUMH CTaTUCTUYHHMHU METOAaMH MOXKHa pekomeHayBaru Excel. J{ns o3HaliomiieHHs
13 CTaTHCTHYHOIO OOPOOKOIO JaHWX y Y4OOBOMY MPOIECi MOYKHA PEKOMEHIYyBaTH O3HAMOMJICHHS 13 OUIBIICTIO po3nIsHyTux I13:
yHiBepcasibHi - Minitab, MatLab, STATISTICA, STATA, S-PLUS, STATGRAPHICS, Stadia, SYSTAT, SPSS, Excel; npodeciiini -
BMDP, SAS; cnemiamizoBani - DATASCOPE, BioStat, MESOSAUR. ¥V 4KoCTi TepCHNEeKTHBHHUX AOCTiIKEHbh — OTPHMAaHHS
IHTETPaJIBHOTO KPHUTEPist EEKTUBHOCTI i BHOOPY ONTHUMAIBHOTO MPOTPAMHOTO 3a0e3MedeHHs B 3aI€KHOCTI BiJf 0COOMMBOCTEH 1
rmapaMeTpiB KOHKPETHOTO HayKOBO JOCIIiIKEHHS.
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