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MEPEJJMOBA

BxomkeHnHs B 0i13HEC 1 HOTO PO3BUTOK 31HCHIOETHCS B TICBHOMY
MICUXOJIOTIYHOMY Ta COIIOKYJbTYpHOMY cepefoBuili. Ha edextus-
HICTh O13HECY BIUIUBAE Psii YMHHUKIB. OCOOIMBOT aKTyaqIbHOCTI HaOYy-
BalOTh YMIHHS TPaMOTHO ONPallbOBYBATH i aHaJ13yBaTH JIaHi IICUX0JIO-
TYHUX JTOCIIKEHb.

[cuxoror, sikuii BOJIOi€ BCEOTYUHUMHU 3HAHHSIMU MPO TICUXOJIOT Y-
HY peaJIbHICTh, MA€ MIUPOKI MOKIUBOCTI €(PEKTUBHO BIUIMBATH HA HEI.
3100yTH Taki 3HaHHS 32 JJOIMTOMOI'OK0 METOJI0JIOT1i Ta METO/IIB JIUIIIE T'y-
MaHITapHHUX HayK HeMOKJIUBO. [1{06 oTpumaT 00’ €KTUBHY ii KapTHHY,
noTpiOHE BMiHHS 3aCTOCOBYBAaTH M METOAM aHAJI3y JaHUX. Y MCUXO-
JOT1l METOJIM aHaji3y JaHUX JIONOMAararTh 3pOOUTH MPOIEC JOCHI-
JOKEHHS SIBUIL OUIBII YITKUM, CTPYKTYPOBAaHHUM 1 palliOHAJIbHUM. 3a-
CBOIBIIIM OCHOBHI TOJIOKEHHS ¥ MeTOJU, (haxiBellb 3 MCUXOJIOTii Oyie
CIIPOMO>KHUM OOpOOJISITH JIaHi, SIKi OTpUMaH1 B pe3yJIbTaTl MPOBEICHHS
PI3HUX MICUXOJIOTIYHUX E€KCIIEPUMEHTIB, aHKETYBaHHs, BCTAHOBIIIOBATU
B3a€MO3B’A3KM MK PI3HUMHU YMHHUKAMH, aHAJI13yBaTU OTPUMAaHI1 JaHi,
IPOTHO3YBATH.

Hapuanpuuii mociOHUK «MeToau aHami3y MaHUX y MCHUXOJIO0T1d-
HUX JTOCIIDKCHHSIX» CIPHUATHME OBOJIOAIHHIO HABUYKAMH aHATI3y Ja-
HUX PE3YJIbTATIB MCUXOJOTTYHUX JOCITIIKECHb.

[TociOHMK cCKIagaeThbes 3 8 TeM, K1 MICTSTh JIeTaIbHUN TEOPETHY-
HUH ONMKMC OCHOBHUX IUTaHb BUKOPHCTAHHS METOJIB aHATI3y JaHUX y
MICUXOJIOT11 3 TOTP1IOHMMU BU3HAUYCHHIMU Ta popmynamu. [IpuknagHuit
aCIeKT BUKOPUCTAHHS METOJIB aHaJ13y B IMCUXOJOTTYHUX JTOCIIIKEH-
HSX B1AOOPaXyrOTh NPUKIAIU PO3B’SI3Ky TUIIOBUX 3adad. i 3akpin-
JICHHSI OTPYMAaHUX 3HaHb 1 HABUYOK Y HABYAJIbBHOMY MOCIOHUKY MPOIIO-
HYETHCS MIEPEITIK MUTaHb 1 3aBJaHb, @ TAKOK TECTH JJI1 CAMOKOHTPOJTIO.
Hagpenenuii y KiHIIl NOCIOHMKA TI0Capiid JOMOMOXKE JETAJIbHIIIE pO3i-
OpaTHCh Y MAaTEMAaTUYHUX 1 CTATUCTUYHUX TEPMIHAX.

Hapyanpuuii mociOHUK «MeToau aHamizy JaHUX y TCUXOJOTid-
HUX JIOCTIHKEHHSX» MPU3HAYEHUN )18 37100yBay1B BUIIOI OCBITH IICUXO-
JOTIYHUX CHIeMiaIbHOCTEN yCiX (hOpM HABYAHHS, CITyXadiB MICIISUILIOM-
HOI OCBITH, KypCiB MEpeIirOTOBKH, MPAIiBHUKIB IMiANMPUEMHHUIIBKUX
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CTPYKTYp, LIUPOKOTO Koja (PaxiBIiB 3 MCUXOJOTTYHUX TOCTIKEHD 1
JUIA CAMOCTIMHOTO BUBYEHHS TUCIIATUIIHHA.

VYcmiliHe OBOJIOIIHHS MaTepiajaMy HaBYAJIbHOTO MOCIOHUKA CIIPU-
SATUME PO3BUTKY aHATITUYHOTO MUCJICHHS Ta J03BOJUTh BUKOPUCTOBY-
BaTU METOJM aHaJI3y JaHUX IiJ Yac NPUUHATTS €(EeKTUBHUX Mpode-
CIHMX PIIICHb.



TEMA 1
OCHOBHI MTOHATTH,
SIKI BAKOPUCTOBYIOTbH
M1 YAC AHAJII3Y JAHUX
Y IICUXOJIOTTYHUX JOCJIIIKEHHIX

1.1. TloHsaTTs aHamizy AaHUX Y MCUXOJOTTYHHUX
TTIOCIIHKEHHAX.
1.2. Metoau aHani3zy JaHUX.

1.3. BumiproBaHHs Ta IIKajdd B MCUXOJOTTYHHX
JTOCHIKEHHAX.

1.1. IToHATTS aHAJI3Y JAHUX
y NCUXOJIOTTYHUX JOCTIIKEHHAX

VY TICUXONOTTYHUX JTOCHTIDKEHHSIX MIHPOKO BHUKOPUCTOBYIOTHCS
SKICHUH 1 KUTbKICHUM aHami3u. KibKiICHUN aHalli3 HacaMIiepe1 3acTo-
COBYETHCS JJIsI ONUCY JAHUX 1 BU3HAYEHHS 3HAUYILOCTI PE3yJIbTaTIB.

KinbkicHuii aHami3 — 116 CyKyMnHICTh METO/IIB OMHCY Ta Mpo-
HeAyp NEPETBOPEHHS TAHUX JAOCTIHKEHHS 32 JOTIOMOTOI0 MaTeMaTH4-
HUX 1 CTATUCTUYHUX THCTPYMEHTIB.

KutbkicHI METOIM THTEPIIPETALli] Ta aHATI3Y JAHUX MICTSITh Yy COOI:

— Jucnepciinuil ananiz, O BU3HAYAE 3MIHY AucHepcii (po3cisH-
HsI) 3QJICKHO B1JT 3MiHHO CITIBB1THOIIIEHHS 31 3MiHaMU HE3aJI€KHO1 3M1H-
HO1, BU3HAYA€ 3MIiHHY, SIKa BUKJIMKAE 3MIiHU 3aiiexHOi 3MinHO1 (f-kpu-
Tepiit Oimepa, kputepit CTbroEHTA);

— KOpenAYiuHULL anani3, SKAi BCTAHOBIIIOE B3a€MO3B’SI30K 1 Ha-
MPaBJICHICTh 3MIH 3aJI€)KHOI 3MIHHOT Ta HE3aJIEKHO1 3MIHHOT;

— hakmopHuti ananiz, WO NPU3HAYCHUH JIJIs1 BUBHAUCHHS BILIUBY
daxkTopa (HAOOpPY KOpEIHLOBAHUX HE3AJIC)KHUX 3MIHHUX) Ha 3aJIeKHY
3MiHHY. DaKkTOp MOKHA C(POpPMYyBaTH 3a JOIMOMOTOIO JIIHIHHOIO PIB-
HSIHHS perpecii;



— pezpecitiHuti aHani3 J03BOJISE TOB’SI3aTU KUIbKA 3aJICKHHUX
3MIHHUX 3 OJHUM (PaKTOpPOM, SIKMH BiIOOpaka€ BIUIMB HE3AJIEHKHUX
3MIHHHUX Ha 00’ €KT;

— KlacmepHuil aHaniz, SIKAA TPyHTYETHCS HAa «CXO0KOCTD) 3MIHHUX
(XapaKTepUCTUK), IKUMH BOJIOJIIOTh PI3HI CyO’€KTH, ISl BU3HAYEHHS
B3a€EMO3B’SI3KY Ta CTYIEHS MOJIOHOCTI iXHIX MOBEIIHKOBHUX PEAKIIH, 1
00’€IHY€ PI3HUX «CXOXKHX» CyO0’ €KTIB (IOCHIKYBAaHHUX) B OJIMH KJac
(Tpy1y, KJIacTep TOILIO) BIIMOBIAHO A0 NEBHUX CTATUCTUYHUX KPUTEPIIB.

SxicHUM aHaNI3 y NCUXOJOTTYHUX JOCIII)KEHHSIX BUKOPUCTOBY-
€THCA JJIsI ONKCY Ta XapaKTEPUCTUKH 3B’SA3KIB MK JOCIIIKYBAaHUMU
SIBUIIIAMH.

AxicHui aHaJTI3 pe3yJbTATIB — 116 MHOXKHHA MPOLEYP 1 METO-
JIB OIUCY JAHUX JOCIIKEHHS, 1110 IPYHTYIOTHCSI HA TEOPETUYHUX BUC-
HOBKAX 1 y3araJbHEHHSX, 0COOMCTOMY JIOCBI1/I1, IHTYIllIi Ta METOIAX JIO-
T'1YHOTO MUCJICHHS.

Tunamu sSIKICHOTO JOCIHIKEHHSI Pe3yJIbTaTIB y MCUXOJIOTTYHUX
JOCIIIIKCHHSIX €:

— cucmemamu3zayisi ma oughepenyiayisi 00CIiOHUULKO2O Mame-
piany 3a TUIIAMU, BUIaMU Ta BaplaHTaMu, PO3poOKa CXEM 1 CTPYKTYD;

— NCUXO0N02IUHA Ka3yicmuKa — CACTEMATUYHUN OMUC TUIIOBUX Ta
0COOJIUBUX BUMAJKIB.

[nTepnperaiiist (TJiyMadyeHHs1, TOSICHEHHST) PEe3yJIbTaTIB 3/I1MCHIO-
€THCS Ha OCHOBI TEOPETUYHUX MOJICNIEH 1 CUCTeMaTH3allll Pe3yJIbTaTIB
SAKICHOTO Ta KUIbKICHOTO aHaII3y JIOCIIHUIIBKOTO MaTepiay.

1.2. Meroau aHaJi3y JaHUX

Metoau anaJstizy JaHUX — 1€ MaTeMaTU4HI (OPMYIIH, TPUHOMHU,
KUIBKICHI pO3paxyHKH, SIK1 I03BOJISIFOTh CUCTEMATU3yBaTU OTPUMAaHI B
XO/1 JOCIJIPKEHHS 1aH1, BUSBUTH HassBHI 3aKOHOMIPHOCTI.

[lepBrHHI METOAM TO3BOJISIOTh BCTAHOBUTH TTOKa3HUKH, SIK1 B1100-
pakaroTh Oe3mocepeHl pe3yabTaTH JOCIIIKEHb.

3 IXHBOIO TOMTOMOTOI0 TICUXOJIOT MOe C(hOpPMYBaTH CBOE MEpIIe
ySIBJIGHHSI TIPO 00’ €KT: PO MOT0 XapaKTEPUCTUKHU, PO HASIBHI 3aKOHO-
MIPHOCTI TOIIIO.



[lepBuHHI MeTOM:

Cepeone apugpmemuune. 1le onHe 3 HAUTIPOCTIIUX apUPMETHY-
HUX Jid. {71 oTpuMaHHS [IbOTO KIJIbKICHOTO TTOKa3HUKA JIOCI1THUKOBI
JIOCTAaTHBO CKJIACTH BC1 BUSIBJICHI YMCJIOBI 3HAYEHHS W MOJUINTH OTPU-
MaHy CyMy Ha KIJIbKICTb IIUX 3HAYECHb.

Meoiana. 1lin MeaiaHOO PO3YMIETHCS YMCIIOBA BEJIMYMHA, SIKa
3aiiMae 1EeHTpaIbHE MOJOKEHHS B MTOCIIA0OBHOMY psAly AaHuX. [Hakie
Ka)Ky4H, 3 YChbOI'O MaCHBY YHCEII ITOJIOBUHA BUSBIISIETHCS MCHIIIC Me/Tia-
HH, a IOJIOBHHA — OuIple. BiamoBigHO, BUILE i HY)KYE MEIIaHU Kilb-
KICTh 3HaYCHb OJTHAKOBA.

Mooa. et meTox nependadae BUAICHHS YUCIa, SKE YaCTIIIe 3a
IHIIUX TPUCYTHE Y BUOIPIII — cCaMe «MOJHE» YUCIIO.

Hanpuxa, SKio OU1bII1CTh BUPOOOBYBAHUX IEMOHCTPYIOTH i1
Jac eKCIIEPUMEHTY OJHY 1 Ty caMy Peakilito Ha Oyib-sSKHi TOJIpa3HUK,
TO KUIbKICHHM MMOKA3HHUK 3a IIE€I0 PEaKIli€ro Oy/ie CTABUTHUCS IO MOJIM.

Jucnepcia — e Mipa MiHJIMBOCTI, SIKa J103BOJISIE CYJIUTH MPO CTY-
IHB Bapiarii 03HaKH.

BTtopuHH1 MeTOau CHpsIMOBaHI Ha OUIBIIT TJIUOOKE BUBUCHHS
MTUTaHHS.

BoHu nonomararoTh BUSBIISTUA MPUXOBaHI 3aKOHOMIPHOCTI, BCTa-
HOBIIFOBaTH B3a€MO3B’ SI3KHU.

BTopuHHI MeTOU: KOpESALIMHUN aHami3, perpeciiHuil aHamis,
(dbakTOpHUM aHaII3 Ta 1H.

Kopenayiunuu ananiz — n1e KOMIJICKC OPOLEAYP CTATUCTUYHOTO
JOCII1I)KEHHS B3a€MO3AJICKHOCTI 3MIHHUX, IO NTepe0yBatOTh y KOPEs-
IIIMHUX BIJHOIICHHSIX: BOJHOYAC TEepeBaka€ HEJIHIMHA TXHS 3aJIeXK-
HICTb, TOOTO 3HAYEHHIO Oy Ab-5KOI OKPEMO B34TOI 3MIHHOT MOKE BIJIIO-
BIJIaTH JIesKa KUIbKICTh 3HAY€Hb 3MIHHOI 1HIIOTO POy, IO BIIXUJIS-
I0ThCS B1J] CEPEHBOIO B NIEBHUM OIK.

Kopensamiiinuii aHami3 € OJJHUM 13 JOMOMDKHHX METOJIIB PO3B’S-
3aHHSI TEOPETUYHUX MPOOJIEM NICUXOIIArHOCTUKH 1 MICTUTh y c001 Ha-
Oip CTaTUCTUYHUX MPOUETYP, Kl ITUPOKO BUKOPUCTOBYIOTHCS ISl PO3-
POOKH TECTIB Ta IHIIMX ICUXOIarHOCTUYHUX METOJUK, BU3HAUYCHHSI
iXHBOI HAJIMHOCTI Ta BaJIITHOCTI.
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VY npukiagHuX TMCUXOJIOTIYHUX JOCIIKEHHAX KOpesiiiHuii
aHaj13 € OCHOBHUM METOJIOM CTaTUCTUYHOI OOPOOKU KIJIBKICHOTO M-
MIPUYHOTO MaTepiaiy.

Pecpecitinuni ananiz y IcuxoJiorii — 1e MeTo aHajizy, Ikl 103-
BOJISIE TOCIIIUTH, Y 3QJICKUTh CEPEIHE 3HAUCHHS TIEBHOI 3MIHHOI BiJI
Bapiallii 111101 3MIHHO1T a00 AEKIIBKOX 3MIHHUX (Y IIbOMY BUIIQJIKy BH-
KOPUCTOBYETHCS MHOKUHHUM perpeciiHuii aHai3).

[lonsitTa perpeciitnoro ananizy BBiB ®. ["anbTomn, kUil BCTaHO-
BUB TIEBHY KOPEJIAIII0 MK 3pOCTOM OaThKIB Ta IXHIX JOPOCIUX JITEH.
HaykoBelb MOMITHB, 110 HU3bKOPOCI1 OaThKU MarOTh JICI0 BUIIMX JIi-
TeH, a BUCOK1 OaThbKHM — HIDKYMX JIiTei. BiH Ha3BaB 1110 3aKOHOMIPHICTh
perpeciero.

Perpeciiinnii aHaai3 BUKOPUCTOBYETHCS MEPEBAXKHO B EMITIPHY-
HUX TICUXOJIOTTYHUX JTOCTIIPKEHHSX JUIsl PO3POOKH MCUXOJIOTTYHUX TeC-
TIB JIJI1 BUPIIICHHS 3aBJaHb, IIOB’SI3aHUX 3 OIIIHKOIO TIEBHOTO BILIMBY
(HampuKiaa, BIUIUB IHTEJNEKTYaIbHUX 3A10HOCTEN HA aKaIeMIYHYy yCITIII-
HICTh, MOTHMBAIIIIO TTOBEIIHKH TOIIIO).

DaxmopHuil aHaniz — 1e MeTo ] 0araToBUMIPHOT MaTeMaTUYHOI
CTaTUCTHKH, IKM BUKOPHUCTOBYETHCS B IIPOIIEC] JOCIIIKEHHS CTaTHC-
TUYHO 3HAYYIIUX XapaKTEPUCTHUK 1 JO3BOJISIE€ BUSABUTH KUIbKAa YHHHU-
KiB, sIK1 HE BUJIHO I11]1 4ac O€3MocepeIHbOr0 croctepexxeHHs. dakTop-
HUW aHalli3 HE TUIBKM BCTAHOBJIIOE B3a€EMO3B’S3KU MK JOCIIIKYBa-
HUMHU 3MIHHMMH, 1110 TIepeOyBaloTh y CTaH1 TpaHcdopmallii, a i BU3Ha-
4ae CTYIHB 1IOT0 3B’ 3Ky Ta BUSIBJISIE OCHOBHI YUNMHHUKH, SIK1 JIE)KATh B
OCHOBI IIUX TpaHCc(popMaIliil.

dakTopHUM aHaI3 0COOIMBO €(PEKTUBHUN HA PaHHIX CTAIsX J10-
CHIKEHHSI, KOJIM MOTPIOHO BUSBUTHU MOMNEPEAHI 3aKOHOMIPHOCTI B J0-
CJIIKyBaHi¥ ramysi. Lle 1ae 3Mory yTOUYHUTH MOJAJbII1 €KCIIEPUMEHTH
MOPIBHSHO 3 €KCIIEPUMEHTAaMHU, 3aCHOBAaHUMH Ha BUMAJIKOBO 200 JIOBLIb-
HO 00paHUX 3MIHHUX.

3arajoM MaTeMaTH4HI METOIU MOXKYTh OyTH JOCUTH €()EKTUB-
HUMH Ta KOPUCHUMU B OpraHizaii i MpoBeIeHH] IICUXOJOTTYHUX JI0C-
J1JKeHB, MPOTE BapTO IaM’ ITaTH, 1110 MAaTeMaTUYHUNA METO/I, sIK 1 Oy/1b-
KWW 1HIIHWI, Mae CBOIO cepy NMPUKIAJAHHSA Ta MEBHI JTOCTIAHUIBKI
MOKJIMBOCTI. 3aCTOCYBaHHS METOAY 3YMOBJICHE NMPUPOAOI0 IIpeaAMETa
JOCHIKEHHSI Ta 3aBJaHHSIMU I13HABAIBLHUX 1A JIOCT1THUKA.
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1.3. BumiproBaHHsI Ta HIKAJIH
B MCUXOJIOTIYHUX AOCTiZKeHHAX

VY ¢Boii1 poOOTI MCHUXOJIOTH YaCTO CTUKAIOTHCA 3 MPOOJIEMOIO BU-
MIPIOBaHHS TICUXOJIOTIYHUX XapaKTepUCTUK JIIOACH, SK-OT KpeaTHUB-
HICTb, HEPBOBICTb, IMITYJILCUBHICTh Ta OCOOJIUBOCTI HEPBOBOI CUCTEMHU.
JIs 1bOTO TICHXOJIIarHOCTHKA PO3PpO0JIsi€ CreliaibHI BUMIPIOBAJIbHI
npoleaypH, 30kpeMa Tectu. KpiMm Toro, ncuxosioris HupoKo BUKOPHUC-
TOBY€E €KCIIEPUMEHTAIbHI METOAM Ta MOJIEII JIJIsl BUBUCHHS MICUXIYHUX
SBUI y KOTHITUBHIN Ta ocobucTicHii cdepi. Lle moxyTh OyTn Moaei
KOTHITUBHUX MPOIIECIB (COPUIHATTSA, HaM’ ST, MUCJICHHs) a00 Takux
cnennIYHUX SIBUII, SIK MOTHUBAIlis, IIHHICHI Opl€HTaIlll Ta 0COOHC-
TiCTh. BakiMBO, 110 T Yac €KCIEPUMEHTY XapaKTePUCTHKH JTOCIII-
JHDKYBAHOTO MOXYTh OYTH KIIbKICHO BUMipsiHi. KiJIbKICHI aHi, OTpH-
MaHI B pe3yJIbTaTi PETEeIbHO CIUIAHOBAHUX €KCIIEPUMEHTIB 13 3aCTOCY-
BaHHIM CICIliaJbHUX MPOIEAYp BHUMIPIOBAHHS, BHKOPHUCTOBYIOTHCS
JUTSI MATEMATHYHOI Ta CTATUCTUYHOT 0OPOOKH.

BumiproBaHHST BHU3HAYAETHCS SIK TMPHUCBOEHHS YHCIOBOTO 3HA-
YyeHHsI 00’ ekTy a00 noAii. BoHO 31CHIOETHCS 32 IEBHUMU IIPaBUJIAMHU.
i mpaBwIia MOBUHHI BCTAHOBJIIOBATHU BIJIMOBIIHICTh M1 JIEIKUMHU BJia-
CTUBOCTSMHM JOCIIIKYBAHOTO 00’ €KTa, 3 OJTHOTO OOKY, i HAOOPOM UMC-
JIOBUX 3HAY€Hb — 3 1HIIIOTO.

3arajaoM eumiproeanna — 1€ TPOUEAYypa, 32 JOIMOMOTOK SIKOI
Cy0’€KT, 1110 TOCIIJIKYETHCS, MOPIBHIOETHCS 3 TIEBHUM €TaJIOHOM 1 BU-
pa)XaeThCA YUCETBHO B MEBHIM 1IKasi abo macmTaoi.

Po3pi3HsAI0Th JEeKiIbKa TUIIB KA. THII IKaau BUZHAYAE TPYIY
METO/IIB, SIKI BAKOPUCTOBYIOTH JJIs OOPOOKH BUMIPIOBAHHS JaHUX. JLJist
BUBYEHHSI PI3HUX OCOOJMBOCTEN COIIAIbHO-TICUXOJIOTIYHUX SIBUII Y
MICUXO0JIOT1] BUKOPUCTOBYIOTh PI13HI IIKAJIH.

BuniisieTbest 4OTUPH MIKAJIW BUMIPIOBAHHS:

1) mkana HoMiHaJIbHA (HOMIHATUBHA, HAUMEHYBaHb, KJIacu(pika-
11iHA);

2) miKana nopsaKy (paHrosa, OpAuHApHA);

3) mikasia iHTepBaliB (PIBHUX IHTEPBAJIiB);

4) 1mkana BiJHOIICHB (MPOTOPIliHHA).
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Psin axiBIiB BUPI3HAIOTH MIKaTy a0COTIOTHUX 3HAYEHD 1 IIKATY
PI3HULIb.

Buninsitote mpu ocHosrux ampudymu 6UMIpIo8anbHUX WKAJl, Ha-
SIBHICTh 200 BIJICYTHICTh SIKHX BU3HAYa€ HAJICKHICTD IIKAJIU JIO IEBHOT
KaTeropii:

» BIOPSIKOBAHICTh JAHUX O3HAYAE, 110 OJIMH IMyHKT IIKaJIH O11b-
Ui, MEHIINI a00 JOPIBHIOE 1HIIOMY ITYHKTY;

» 1HTEpBaJbHICTh NMyHKTIB IIKaJKd O3HA4Ya€, M0 1HTEPBAI MIXK
Oy1b-SIKOIO TTapOI0 YMCEN OLIBIINM, MEHIIIUN a00 JOPIBHIOE 1IHTEPBATY
MDXK 1HIIIOIO MTApOI0 YHCET;

» HyJbOBa TOYKA O3HAYaE, M0 HAOIp YKMCEN Ma€ MO3HAYKY BiJl-
JIKY, SKa MMO3HAYAETHCS HYJIEM 1 BIATOBIA€ TTOBHIM BIICYTHOCTI BJlac-
THUBOCTI.

Kpim Toro, BUAUISIOTH TaKl epynu WKa.

— HEMETPUYHI, Yy SKUX BIICYTHI OJAMHUIIl BUMIpIOBaHb (HOMIHA-
JbHA ¥ OPSIKOBA IITKAJIN);

— METpUYHI (1lIKaja IHTEepBaiB, KAl BIJHOCHH).

HIkana nominanvna. 1llkana HoMiHAIbHA (CUHOHIMU: WKaAlA
HAUMeHy8aHb, HOMIHAMUGEHA WKAAA) CTBOPIOETHCSA, MPUCBOIOKOYU
00’ €KTY «IM’5D».

VY pe3ynbTaTi aHami3y 00’ €KTH Kiacu(PikyrOThCs 3a Tpynamu (Kia-
caMH), Kl MOXYTh OyTH MO3HA4Y€HI HOMEpaMu, Ha3BaMH, IMEHaMU
Tomto. [lo3HaueHHs KJIacy HE BUMIPIOETHCS KIJIbKICHO, BOHO JIUIIE 103~
BOJISIE BIAPI3HUTHU OJMH OO’ €KT BIJI IHIIIOTO I10JI0 BUMIPIOBAHOI BJIac-
THUBOCTI.

[le # cTaHOBUTH CYTHICTh HOMIHAJIbHOT KA. € HAUMPOCTIIIO0
BUMIPIOBAJILHOIO IIKAJI010, X04a ()aKTUYHO BOHA HE aCOLIIOETHCA 3 BU-
MIPIOBAHHSAM 1 HE MOB’sI3aHa 3 MOHATTSIM «BEJIUYMHA». BoHa BUKOpHC-
TOBY€THCS, TUIBKU 1100 BIIPI3HUTH OAUH 00 €KT Bif 1HIIOro. TyT Bij-
CYTHI1 BC1 OCHOBHI aTpuOyTH BUMIPIOBAJIbHUX IIKAJI, & CAM€ YIIOPSIKO-
BaHICTh, IHTEpPBaJIbHI, HYJIbOBA TOYKA.

BumiproBaHHsI 3aKIIIOYa€ThCS B TOMY, IO ITCJIS BUBYCHHS
00’€KTa BU3HAYAIOTh HAJICKHICTh PE3YJbTATy JI0 IEBHOTO CTaHY (SIKOC-
Ti) ¥ 3aIIMCYIOTH II€ 3a JIOIIOMOr0I0 CUMBOJIY (HaOOpOM CHMBOJIIB, Ha-
3BOIO, CJIOBOM, YHCJIOM), 1110 TIO3HAYA€ 1IEH CTaH.
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Hes3Bakaroun Ha TEHCHIIIIO IEPEOIIHIOBATH CUITY IIKaJ, ICUXO-
JIOTH YaCTO BUKOPUCTOBYIOTh HOMIHAJIBHI IITKAJIM B CBOIX JOCIIIKCH-
HsAX. BUMiproBasibH1 OpoLieAypU B OLIHIII OCOOMCTOCTI YaCTO MPU3BO-
ISTh 10 CTBOPEHHS TUIOJIOTIH, SIKI BIIHOCATh KOHKPETHI OCOOMCTOCTI
10 nieBHUX TUMiB. [Ipukiaau 1iei TUIIONOT1I OXOITIOIOThH TaKl TEMIIepa-
MEHTH: XOJIEpUK, CAaHT'BIHIK, MEJIAaHXOJIIK 1 (hjIerMaTHK.

Haiinpocrimna HoMiHaJdbHA IIKaia BioMa sIK JUXOTOMIYHA IIIKa-
na. I1ig yac BUMiprOBaHHS 33 TUXOTOMIYHOIO IIKAJIOI0 03HAKU MOXKYTh
KOJIyBaTHUCS ABOMA JiiTepamu abo dnciamu, Hanpukiaag 011, 2 1 6, mi-
Tepamu A 1 B a6o Oyap-skuMu 1BOMa pi3HUMU JiiTepaMu. O3HaKH, BU-
MIpsIHI 32 JUXOTOMIYHOIO IIKAJOI, HA3UBAIOTHCS albTEPHATUBHUMU
O3HaKaMHU.

Bapto po3ymity, 1110 1mo3HaueHHs KJIaciB — 1€ TUTLKH CHMBOJIH, Ha-
BITb SIKIIO JIJIS IbOT'O BUKOPUCTAaH1 HOMEPH. 3 IIMMU HOMEPaMU HE MOKHa
3MIACHIOBATH Omepaiii sk 13 ynuciaamu. st mpukiagy, sSKio B OJHOTO
CIIOpPTCMEHA Ha CIIMHI HOMEp 1, a B 1HIIIOrO — 2, TO HISIKMX 1HIIUX BHC-
HOBKIB, KpIM TOTO, III0 1I€ Pi3HI YYaCHUKHU 3MaraHb, pOOUTH HE MOXKHA!
HaNPUKJIAJ], HE MOYKHA BIIMITUTH, 0 «JIPYTUH Y JBA a3y KPaIui».

baiinyxe, B saxoMy nopsaky OyAyTh po3TalioBaHl Kiacuika-
iiiH1 Ha3BU. Te, 110 HOMEP OJHOTO Kjacy OUIbIINN ab0 MEHIIUH, Hi-
YOro HE CBIYUTH IPO BJIACTHUBOCTI 00’€KTIB, 32 BUHATKOM TOTO, IO
BOHU PI3HI.

3a manuMH, 3aiKCOBaHUMH Y HOMIHAIBHIN IIKaI, MOXKHA 31HC-
HIOBATH JIMIIIE OTIEPAaIi0 MEPEBIPKH iXHBOT TOTOKHOCTI 00 BIIMIHHOCTI.

[Tpukiiagm HOMiHAJIBHOI IIKAIX B IICUXOJIOTIi: CTaTh, HAIlIOHAJb-
HICTh, OCBITA, TUM TEMIIEPAMEHTY, THUIT OCOOMCTOCTI TOIIIO.

IHIkana nopsaoky. lkana nopsiKy BAKOPUCTOBYETHCS TOI1, KOJIU
€ MOJKJIUBICTb BCTAHOBUTH TMOPSJIOK MCUXOJOTTYHUX 00’ €KTIB BiAIO-
BIJTHO IO TSDKKOCTI iXHBOTO XapaKTepy.

VY NopsAIKOBIN IIKaJl MPUCYTHS BOOPSIAKOBAHICTD, i€ BIJCYTHI
aTpuOyTH THTEPBAIBHOCTI Ta HYJIbOBOI TOUKH.

[{s mkama Moke OyTH BHKOpPHCTaHA IS JIHIHHOTO BIIOPSIKY-
BaHHSI 00’€KTIB Ha MEBHUX OCAX O3HAK (BIJHOIIECHHS «OiibIIe» ado
«MeHme»). TuM caMuM € MOXIJIMBICTh BUBUUTH <JIHINAHY» BUpaxe-
HICTh BJIACTUBOCTI TOJI, SIK IIKaJ0I0 HaWMEHYBaHb BUKOPUCTOBYETHCS
«KaTeropiajbHa» BIACTUBICTh: BIACTUBICTh € — BIIACTUBOCTI HEMAE.

14



KoHcTpytoBaHHS MK MOPSAAKY — OUIBIN CKIIaJHA MPOIEAypa,
HDDK CTBOPEHHS IMEHHOI IKayii. BoHa n03Bossie 3a)ikCOBYBAaTU paHT
(po3TamryBaHHs) KOXXHOT'O 3HAYEHHS 3MIHHOI BIIHOCHO IHIIIMX 3Ha-
yeHb. OIUHUIICIO BUMIPIOBAHHS € BIJICTaHb B OJIMH KJjlac, paHr abo Oat.
BonHouac BijcTanb MK paHramu (0anamMu) MOXKe OyTH pi3HOIO (BOHA
HaM HEBIJOMa).

VY nopsAnkoBii mkaiai Mae OyTH HE MEHIIE TPhOX I'pajaariil (kia-
ciB). Yum OLIbIIIE YMCIIO Tpadalliid, Ha K1 MOAIISE€TCS CYKYITHICTD, 10
JTOCHIKYEThCSA, TUM OUIBIIT MOXJIUBOCTI JJIsI CTATUCTUYHOI OOPOOKH
JAHUX 1 MEPEBIPKU CTATUCTUYHMX TinoTe3. IlopsakoBl 3MiHHI MOKHA
KOJyBaTu OyJb-SKUMHU LUpaMu, 3arajioM 1100 30epiraBcsi MOPSIOK,
TOOTO KOXHa HACTyMHAa K¢ pa MoBUHHA OyTH OUIbII0K0 (200 MEHIIIOIO)
MONEPEAHBOL.

XapaKkTepHOIO OCOOIMBICTIO TOPSAKOBUX IIIKAJ € T€, 10 BiAHO-
HICHHS MOPSAKY HIYOTO HE CBIAYMTH MPO JUCTAHIII MDK KJacamu.
ToMmy mopsIKOBI €KCIIEpUMEHTANIbHI JIaH1, HAaBITh SKIIIO BOHH 300pa-
KeH1 IudpaMu, He MOYKHA PO3TIIAIATH K YUCia. 3 YUCIOBUMHU 3HAUCH-
HSIMU TIOPSJIKOBOI IITKAJIM HE PEKOMEHTyE€ThCSI BAKOHYBATH apuMeTny-
HI omepallli: J0JaBaTH, BiAHIMATH, MHOKHUTH, JUIMTH, OOYHCIIOBATH
cepeaHe 3HaueHHs. [IpoTe AKIo BUHUKIIA Taka oTpeda, TO pe3yIbTaTH
X OOYUCIIEHb MOTPIOHO THTEPIPETYBATH 3 OOEPEKHICTIO, TOMY IO B
I1H IIKaJl HEMAa€ «ETAIOHHO» OJWHUII BUMIPY, sIKa €JMHA Ha BCIX Ji-
JSTHKaX ITKaJIH.

[TopsiakoBa miKaiza JOCHUTh YaCTO BHKOPHCTOBYETHCS B TICHXO-
joriyHux pociikeHHsx. Illle cam 3acHOBHMK Teopii BUMIpHOBaHHS
C. CtiBeHC BBaXKaB, 110 O1IBIIICTh IICUXOJIOTTYHUX BUMIPIOBAaHb BiATIO-
BI/Ia€ IIKaJiaM MOPSIKY.

IlIkana inmepeanie. lnTepBanpHa MIKala — 1€ MEPIIA METPUYHA
mikana. Kpaie mounHat 3 1i€i mKajau Ta CBIAYUTH PO BUMIPIOBAHHS
y BY’KYOMY CEHCI.

VY wiif mkan npucyTHI aTpuOyTH BIOPSAKOBAHOCTI i IHTEPBAJIb-
HOCTI, IPOTE HYJbOBA TOYKA JIOBUIbHA, BOHA HE BKa3y€ Ha BIJICYTHICTb
BUPAXKEHOCTI BJIACTUBOCTI, 11€ IIPOCTO TOYKA BIJIJIIKY.

[HTEepBaIbHI IIKAJIKM MOXHA BUKOPHUCTOBYBATH JJIS MOPIBHSIHHS
JIBOX 00’ €KTIB 1 BU3HAUCHHS BEJIMUMHM iXHIX BiAMiHHOCTEH. Lle cocid
3’CyBaTH, HACKUIbKU O1J1bIlIe a00 MEHIIIE BIACTUBICTh BUPAXKEHA B O/I-
HOMY 00’€KT1, HIK B 1HIIIOMY.
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VY it mkani TUIbKY IHTEPBaIN BII0OpakatoTh 3HAUEHHSI CIIPaBIK-
HIX YKCeNl 1 JINIIE HaJl IHTepBaJlaMH BapTO BUKOHYBaTH apu(METHYHI
onepartii. SAko 3a0yTu Opo 1e, TO € PUUK OTPUMATH OE3TITy31i pe-
3yapTaTu. Hampukian, He MOKHa HaroJIonryBaTH, IO TeMIeparypa
BOJIY 3pOciia y JBa pasd Mij yac HarpiBaHHs Bix 9 o 18 rpamyciB 3a
mkajoro [{enncist, OCKUIBKY AJISI TOTO, XTO 3BUK KOPHUCTYBATHCS IIIKa-
noro dapenreiita, 11e Oyae JOCUTh IUBHO, OCKIJIBKHU B IiH MIKaJIl TEM-
nepaTypa BOIU B TOMY CaMOMY €KCIIEPHMMEHTI 3MIiHUThCA Bia 37 10
42 rpagycis.

3 iHTepBAJILHUMH IIKAJIAMU IS aHATI3Y JaHUX MOKHA BUKOPHC-
TOBYBaTHU Maii>ke Oylib-SIKy MapaMeTpUUHy CTaTUCTUKY. JlJisi xapakTe-
PUCTUKH LIEHTPAJIHOI TEHEHIIIT, KpIM MEJIIaH! i MOJH, MOXHa po3pa-
XOBYBATH CepeiHe apuPMeTUydHe, a JAJisl OI[IHKHU Bapiallli — IUCIEPCIo,
CTaHJapTHE BiAXWICHHA. Mo)kHA BU3HAYATH KOE(IIIEHTH aCUMETPIi Ta
EKCIIeCy U 1HIII MapamMeTpy PO3MOJILTy.

VY NCUXONOTIYHUX AOCIIKEHHSIX 10 1HTEPBAJbHUX IIKaJI HaJle-
’aThb TaK 3BaHl KBa3liHTEPBaJIbHI (IUTY4YHO CTBOpEH1) mikanu. Lle mkana
1Q, ctenn, T-0anu, creHaltHM 1 Oy Ab-5K1 1HILI CTaHAAPTHU30BaH1 OL[IHKH
B METOJIUKAX.

IIkana sionowens. Y 11iii mKaii 00’ €KTU KIaCU(PIKYIOTHCS MPO-
MOPIIIAHO CTYIIEHS BHUPAKEHOCTI J1arHOCTOBAHOI BJIACTHUBOCTI. 3Ha-
YeHHS B IIIKaJl BIJHOIICHb € «IOBHONPABHUMKY» YHCIIAMH, 3 HUMH
MO>KHA 31MCHIOBATH Oyb-sKi apruMeTUUHI orepallii Ta BUKOPUCTO-
BYBaTH PI3HOMaHITHI CTATUCTUYHI METOU. TyT MPUCYTH1 BC1 aTpuOyTH
BUMIPIOBAJIbHUX IIKaJ: YIOPSJIKOBAHICTh, 1HTEPBAIbHICTh, HYJIhOBA
TOYKA.

OcoOUBICT 1I€T IIKAIHU MOJIATa€e B HASBHOCTI aOCOIIOTHOTO (ic-
TUHHOT0) HyJs. Y IIKaji BIJIHOCUH MOKHa CTBEP/XKYBAaTH, B CKUIbKU
pa3iB BJIACTUBICTH OJTHOTO 00’ €KTa MepeBepIITy€e TaKy caMy BJIACTUBICTh
y 1HIIOTO.

[Ipuknaau miKan BiAHOWICHB: JUCTAHIIiS, Bara, 3piCT, 4ac, TeMIIe-
parypa 3a KenabBiHOM; y MNCHXOJOTIi — IIKaJIW MOPOriB aOCOJIOTHOI
YyTJIMBOCTI, Yac peaKiiii, KUTbKICTh 00’ €KTIB 200 Cy0’€KTIB.
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IlepeJsik mATaAHb 1JIs CAMOKOHTPOJIIO

1. Illo BuBYae gucummurina «MeToau aHamI3y JaHUX Y
| ; IICUXOJIOTIYHUX JOCHIIHKEHHIX)?
o 2. OnUIIiTh MpeaMET JUCIHUILTIH.

3. Ha3BiTs, ki METOIM BUKOPUCTOBYIOThH JIJIsl aHATI3Yy JaHUX.
4., SIK1 ICHYIOTh THIH JAHUX Y IICUXOJOTIYHHUX JTOCIIKCHHSX ?
5. SIki1 0cOOJIMBOCTI BUKOPUCTAHHS METO/I1B aHAII3Y JAHUX Y TICH-
XO0JIOT1i?
6. Ha3BiTh mikanu BUMIpIOBaHHS B TICUXOJIOTI.

TecTu 119 CAMOKOHTPOJIIO

1. YumMm ... THI IIKAJIM, TUM OlIbIe iHGopMamii MokHA oep-
’KaTH MPO BJIACTUBOCTI 00’€KTAa BUMIPIOBAHHS

a) HIDKYMH;

0) TOCKOHAIIINHT;

B) BUIIIUH;

T') AKICHIIINMN.

Bignosins: 1) a, 0; 2) a; 3) 0; 4) —.

2. lllkanu HaliMeHYBaHb I MOPAJKY €:
a) PO3paxXyHKOBUMH IIIKAJIAMU;

0) YMCIOBUMU IIKAJIaAMHU;

B) KIJIbKICHUMHU IITKAJIAMU;

I') SIKICHUMH IIKaJIaMH.

Bingmosins: 1) a, 6; 2) a; 3) 6; 4) —.

3. llIkayu iHTepBaJIiB i BIIHOLIEHbD €:
a) METPUYHHUMHU IIKAJaMU;

0) KaTeropiaJbHUMH IIKaJIaMU;

B) AKICHUMU IIIKAJIaMH;

') aTpUOyTUBHUMM IIKAJIaMHU.

Bianosias: 1) a, 6; 2) a; 3) 6; 4) —.
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4. YuM ckyIaaHilIui piBeHb ICUXiKU, THM ... HOT0 MOYKHA BH-

MipsiTH:

a) MEHII TOYHO;

0) OUIBIII TOYHO;

B) TOYHO;

') HETOYHO.

Bianosigs: 1) a, 6; 2) a; 3) 6; 4) —.

5. BiamoBiaHO 10 THIiB MIKAJ BAKOPUCTOBYIOTD ... MipH I€H-

TPaJIbLHOI TEHAEHil:

a) HAMIPOCTIIIi;

0) Oyab-sKI;

B) OJHAKOBI;

I) pi3HL.

BignoBigs: 1) a, 6; 2) a; 3) 6; 4) —.

6. /liis mkaJ meBHOTO0 PiBHA MOKHA BUKOPHCTOBYBATH CTa-

TUCTHUYHI MIPH IIKAJ ... PIBHIB, aJi¢ HE HABIAKMH
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a) CyCIaHIX;

0) yCixX MOMepeHiX;

B) YCIX HACTYIHUX,

) OyJb-SIKUX.

Bignosins: 1) a, 0; 2) a; 3) 0; 4) —.

7. lllkajia HAMMEHYBaHb — 1€ IKAJIa, AKa KIacuikye:
a) 3a KUJIbKICHOIO 03HAKOIO;

0) 3a Ha3BOI1O;

B) 3a BEJIMYMHOIO;

T) 3a MOPSJIKOM.

Bianosigs: 1) a, 6; 2) a; 3) 6; 4) —.



8. SIKII0 BUKOPHUCTOBYETHCH LIKAJAa HAMEHYBaHb, TO KJIa-
caM 00’€KTIB VISl iIXHbOI'0 NMO3HAYEHHS MOKHA NPUINMCYBATH:

a) Oyb-sK1 CUMBOJIM: CJIOBECHI ITO3HAYKH, YKCJIa, OYKBH YM 1HIIII
3HAKU,;

0) TUIBKH YHCIIA;

B) TUIbKU OYKBU;

I') TUIbKH CJIOBECHI IMO3HAYKH.

Bignosine: 1) a, 0; 2) a; 3) 6; 4) —

9. Y nopsaakoBii mIKaJi KJIacaM MOKHA IPUIIACYBaTH:
a) TOYKY a0COJIFOTHOTO HYJIS,

0) nucnepcio;

B) cepeiHi apudMETHYH1 3HAYCHHS,

I') CJIOBECH1 a00 YHCIIOB1 ITO3HAYCHHS.

Bianosias: 1) a, 6; 2) a; 3) 6; 4) —.

10. Sk10 KiBKICTH PAHTIB PiBHA KIJIBKOCTI BIOPSIAKOBAHNX
00’€KTIB, TO TaKe PAHKYBAHHS HA3UBAECTHCS:

a) paHTOBUM,;

0) MPUMYCOBUM PaHTyBaHHSIM,

B) AKICHUM;

I') KUTBKICHUM.

Bianosigs: 1) a, 6; 2) a; 3) 6; 4) —.
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TEMA 2
BUBIPKOBUII METO/I Y ICUXOJIOTTYHUX
TOCJUIKEHHSX

2.1. IToHATTS BUOIPKOBOTO METOTY.
\6 2.2. Buau Bubipku Ta criocoou Bi100py.
2.3. O6unciieHHsT MOXMOOK BHOIPKM Ta BU3HAYCHHS
NOTPiOHOTO 0OCATY BUOIPKH.

- Ll

-ﬂ‘.

2.1. IlonsaATTA BUOIPKOBOI0 METOAY

J1OoCI THUK-TEOPETUK, PO3MIPKOBYIOUHN MPO MEBHI 3aKOHOMIPHOCTI
NCUXIKU Ta MOBEAIHKHU 3a3BUYail MIpKy€ HE MPO KOHKPETHUM 00’ €KT
CBOT'O JIOCJIIJ[KEHHSI, @ MA€ Ha yBa3l HacaMIlepel IKyCbh MHOXKUHY 00’ €K-
TiB. Hanpukiias, 1ociipKyoun naM’ aTh JIFOJJUHA, MAaEMO Ha yBa3l HE KO-
roch KOHKPETHO, a JIF0JIMHY B3araji, YCIX JIFOAeH, Kl )KUBYTh Ha 3eMJIi.

O4eBUIHO, B IILOMY MPUKIAAl UAETHCS PO MHOXKUHY 00’ €KTIB,
AKa J0 TOTO K HEMAE YITKO BUBHAYEHUX MEXK. TaKy MHOXHHY 00’ €KTIB
y aHajli31 JaHUX MPUNHATO HA3UBATU 2€HEPANbHOI0 CYKYRHICmIO a00
nonyssmiero (N). 3a3Budail MOKEMO KOHKPETHU3YBaTH Hallll ySBJICHHS
PO JAOCHIIKYBaHy T€HEepaibHy CYKYITHICTb, 3pOOUTH ii OLIbII KOMITAKT-
Horo. Hampukiazn, cBiuuMo HE TpO mam’sITh JIOJWHW B3araii, a mpo
nam’ATh SIKOICh OUTBII BY3bKOT IPYITH JIFOJIEH — PO MaM’Th JUTUHU T1EB-
HOTO BIKY a00 JIIOJCH, SIKI CTpakAat0Th aMHE31€10. AJle HaBITh Y [IbOMY
pasi reHepaibHa CyKyITHICTh BUSBUTBCS JOCUTh PO3MHUTOIO CYKYITHICTIO,
110 OXOILTIOE 3HAYHY KUTBKICTh 00’ €KTIB, HAJ[ IOBEIIHKOIO SIKUX, BIIACHE,
1 pO3MIPKOBY€ TEOPETHK, HAMAralOUMCh 3pO3yMITH 3aKOHU MOBEIIHKH
IIUX TEOPETUYHUX 00’ €KTIB, TIEPeI0OAYUTH IO MOBEIHKY.

[TpoBoasiun ekcriepuMeHTaIbHE OCTIIKEHHS, T0CI1THUK-CKCIIe-
PUMEHTATOp MparHe MEepeBIpUTH TEepeadayeHHs TOCIITHUKA-Teope-
Thka. BogHOYac BiH HE MOXXE MTPOBECTH JOCTIHKEHHS BiIpa3y 3 yciMa
00’€eKTamu, K1 CTAaHOBJISAThH YCIO T€HEPAIbHY CYKYIHICTh. AJ[KE TeHe-
pajibHa CYKYMHICTh HAJITO BEJIMKA, /IO TOTO K il MEXI1 3a3BUYail HEBU-
3HadeHl. Tak, ijest 00’iXaTu BeCh CBIT, JOCHIIKYIOUH MaM’STh YCiX
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JIOJIEH, SIK1 CTPaXKJIal0Th IEBHUMU (opMaMu aMHE31i, EKCIIEpUMEHTa-
TOPY HaBpsA 4K OyJie IMIKaBOIO i 3aXOIUTI0I0Y00. HaBiTh sKIo oMy i
BJIACThCA 11€ 3pOOUTH, Uepe3 SIKUUCh 4Yac, Ha »Kallb, 3 SIBIATHCS HOBI
JIIOJIH, SIK1 CTPAXKJIal0Th TIEK CAMOIO HEYTOR0, 1 32 TAKOTO MIJIXOAY J10-
BEJICTHCS 3HOBY MEPEBIPATH MPUITYIIIEHHS TEOPETUKA.

[Ilo * CBITYKTH MPO CUTYAIli}0, KOJH TEOPETUK MIPKYE PO JIFO-
nuHy B3araii. Ha macTs, y nboMy HeMae *)OJHOi moTpedu. Sk BapTo
HaroJIOIIyBaTH B TAKOMY pa3i, 100 J1i3HATUCS CyN HA CMakK, HE 000B’ 43~
KOBO 3’iJaTH BCIO KacTpyto. JJoCuTh OJHI€T JIOKKHU. AJle TONEepPeaHbBO
cyn noTpioHo 106pe po3mimaru. CaMme TOMY JOCHTIAHUK-EKCIIEPUMEH-
TaTOP Ma€ CIpaBy HE 3 YCI€I0 reHEePaIbHOIO CYKYITHICTIO, a JIUIIIE 3 He-
BEJIMKOIO i1 YaCTUHOIO, TaK 3BAHOI0 8UOIPKOBOI0 CYKYnHIcHI0 a00 BU-
01pKo1O.

Bub6ipka (n) — e oOMexeHa 3a KiJIbKICTIO IpyIia OJHHHUI (J0C-
JTKYyBaHUX, PECIIOH/IEHTIB), CIIELIAJIbHO Bi1iOpaHa 13 3arajibHOI CYKYy-
MHOCTI JIJ1s IOCJIJIPKEHHS ii BJIaCTUBOCTEM.

2.2. Buau BuOipku Ta cnnocodu Bigdopy

BubipkoBa CyKyNHICTh MOBUHHA OyTH MaKCUMAaJbHO MOAIOHOIO
JI0 camoi TeHepalibHOi CyKymHOCTi. Ll XapakTepuctuka BimoOpaka-
€THCS B MIOHATTI PENPE3EHTATUBHOCTI.

Penpe3eHTaTuBHICTL BHOIPKH — 1€ BJIACTUBICTh BUOIPKH pe-
MPE3EHTYBATH JTOCTIKYBaH]1 SIBUILA 3 TIOTJISIAY iXHbOI MIHJIMBOCTI B T€-
HEpalbHIN CYKYITHOCTI.

Hageznemo qBa MeToau 3a0€3MeUeHHs perpe3eHTaTUBHOCTI BUOIPKH.

[lepiumii MmeTos nojsrae y ¢opMyBaHHI MPOCTOI BUMAJAKOBOI BU-
Oipku (pannomizaiis). Bin nependavae, 1o BubOipka CKiIagaTUMEThCS 3
€JIEMEHTIB, fIK1 BIAIOpaHl 3 TE€HEPAIbHOI CYKYIHOCTI TaK, 10 KOKEH
€JIEMEHT I'€HEPAIbHOI CYKYITHOCTI Ma€ PiBHI MIAaHCU (MMOBIPHICTH) TO-
TpanuTH 110 BuOipku. OTpruMaHa BUOIpKa HA3UBAETHCA MTPOCTOIO BUIMAI-
KOBOIO BUO1PKOIO.

Hpyruii cniocid — popmyBaHHS CTPAaTU(PIKOBAHOI BUIIAJIKOBOI BU-
Oipku. JIJis IbOTO €JIE€MEHTH T€HEePAIbHOI CYKYITHOCTI TOTP1OHO PO3/1i-
JIUTH Ha CTpaTH (TPYIH) 3a IEBHUMH O3HAKAMH.
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CrpatudikoBana BuOipka BUKOPUCTOBYETHCS, KOJM BUOIpKa MO-
BUHHA OXOIUIIOBATH PECIIOH/ICHTIB 3 IEBHUMU XapaKTEepUCTUKaMU (Ha-
MpHUKIIaja, CTaTh, BIK, piIB€Hb OCBITH). BUOIpKHU € 3aneorcHi abo nezanedrc-
Hi. SIK1110 MO’KHA BCTAHOBUTH TOMOMOP(HY napy (TOOTO KOJIH OJJHOMY
BUIIAJIKY 3 BUOIPKH X BIMOBIIA€ OJMH 1 TUTHKM OJIMH BUIIAIOK 13 BUOIPKH
Y 1 HaBmaku) JyUisi KO)KHOTO BUIIAJIKy B JIBOX BHUOIpKax, Taki BUOIPKU
HA3UBAIOThCA 3a1exncHumu (TI0OB’ AI3aHUMU, TapHUMH). [TpHrKITau 3amex-
HUX BUOIPOK: Mapu OJIM3HIOKIB, YOJIOBIKH Ta iX APYKUHH, TpyTa A0CHTI-
JOUKYBaHUX IO MPOBENICHHS TMCHUXOJOTIYHOTO E€KCIEPUMEHTY W MiCis
TOIIIO.

Bubipku Ha3UBaIOTHCS He3anexdcHumu (HENOB’ I3HUMU), SKIIO
mpolieaypa JOCHIIIKeHHS i OTpUMaH1 pe3yJIbTaTH BUMIPIOBAHHS JEAKO1
BJIACTMBOCTI B PECTHOHCHTIB OJIHI€] BUOIPKU HE BIUIMBAIOTh HA 0COO-
JUBOCT1 MPOTIKaHHS IILOTO CAaMOT0 JOCIIKCHHS W Pe3yJbTaTH BUMIi-
PIOBaHHA 111€1 camM0i BJIACTUBOCTI B PECIIOH/ICHTIB 1HIIIO1 BUOIPKHU.

BinnosiaHo, 3ayi€kH1 BUOIPKHU 3aBKIU MalOTh OJTHAKOBHUI 0OCST
TOCTIHKYBaHHUX, a 00CAT HEe3aJeKHUX MOXKE BIJIPI3HATUCS.

3a o0caroM BHOIPKU AUIATH HA Maii U eeauxi. J1o manux BigHO-
CSITh BUOIPKH, B AKUX yucio eneMeHTiB n < 30. [lonarrs Benukoi BUOIp-
KM HE BU3HAUYCHO, aJI¢ 6€/IUKOI0 BBAXKAETHCS BUOIPKA, B SIK1H YHUCIIO eJie-
MeHTIB > 200 1 cepeons BubOipka 3agoBosibHsAE€ yMOB1 30 < n < 200. Leit
NOJIUT € yMOBHUM. Masii BUOIpKA BUKOPUCTOBYIOThH IiJ] 4aC CTATHCTHY-
HOTO KOHTPOJIIO BIJIOMHUX BJIACTUBOCTEH YK€ BUBUCHHUX CYKYITHOCTEH.
Benuki BUOIpKH BUKOPUCTOBYIOTH /ISl YyCTAHOBKU HEB1JJOMUX BIIACTH-
BOCTEH 1 MapaMeTpiB CYKYIHOCTI.

Bubipka enieMeHTIB /1J1s1 BUOIPKOBOT'O CIIOCTEPEIKEHHS MOKE 31iiC-
HIOBATHCS CIIOCOOOM 108MOPHO20 Ul Oe3n08MmopHOo20o BIIOOPY.

Iloemopnum BiTOOPOM HA3UBAIOTh TaKUM B1AOIp, y pasi SIKOTO
KOKHa 00CTeKyBaHa OJIMHUILIS 3HOBY TOBEPTAETHCS 10 T€HEPaAILHOI Cy-
KYIHOCTI, MIPOJAOBXKY€E OpaTH y4acTh y MOJAJBIIOMY Bi0Opi ¥ MOXKe
HNOTPANUTH OBTOPHO y BUOIPKY ISl OOCTEKEHHS.

be3noemopnum Ha3zuBaeThCsA TakKui BIOIp, MiJ] Yac SKOTO OJUH
pa3 omucaHi OJIMHUII CLIOCTEPEKEHHS B MOJAJIBIIOMY BIJ0Op1 y4acTi
He OepyTbh. be3noBTopHuUil BiAOIp 3a3BUUall Ja€ OUIbII TOYHI PE3YJib-
TaTH, HIXXK TOBTOPHUH.
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2.3. O0unciaeHHss MOXUOOK BUOIPKM Ta BUZHAYECHHS
MOTPiIOHOI0 00cATY BUOIPKHU

Oco061uBICTIO BUOIPKOBO1 CYKYITHOCTI € OIIHKU BIJIIOBIAHUX Ta-
paMeTpiB reHepalibHOI CyKynmHocTi. O1HaK BUOIpKA HE € TOYHO pernpe-
3€HTAaTUBHOIO JUIsl T€HEPAIbHOI CYKYTHOCTI, TOMY OLIHKH HE BIAMOBI-
JAI0Th CAMUM TapaMeTpaM.

Pi3HMIIS MI)K HUMU Ha3UBA€ETHCS HOXUOKOIO penpe3eHmamue-
Hocmi. 111 moxuOka Moxke OyTH SIK CUCTEMAaTUYHOIO, TaK 1 BHUIIAJ-
KOBOIO.

Cucmemamuyni TIOMUJIKM BUHUKAIOTh, KOJM MiJl 4ac (opmy-
BaHHS BUOIPKOBOI CYKYIHOCT1 HE JOTPUMYIOThCS IPUHLIUITY BUIAKO-
BOCTI BIIOOpY, KW 3a0e3Medye piBHI MOXKJIUBOCTI JIsl BC1X €JIEMEHTIB
reHEepaJIbHO1 CYKYITHOCTI TOTPANUTH J0 BUOIpKkH. CUCTEMATUYHI TOMMUJI-
KU JIJI BCIX €JIEMEHTIB I'eHepabHO1 CYKYIMHOCTI HA3UBAIOTHCS NOMUI-
Kamu 3MiuyeHHs, OCKITbKA BOHU € OJTHOCTIPSIMOBAHUMH.

Ha Bigminy Bij HUX IIOMHJIKH, SIKI HEMHHYYe BUHUKAIOTH HABIThH
32 YMOBH JOTPUMAaHHSI TIPUHIIMITY BHIAJIKOBOTO BIIOOPY Ta € HE3MIIIle-
HUMU, HA3UBAIOTHCS 6UNAOKOGUMU TIOMIIIKAMU 1 HE 3MIIIYIOTh OILIHKH.

Po3mip BUIIaIKOBOT MOMMJIKM BHOIPKM BHU3HAYAETHCS 3T1AHO 13
IPAaHUYHUMU TEOPEMAMU UMOBIPHOCTEN. PO3PI3HSIOTH cepedrio Ta epa-
HUYHY TIOXUOKHU BUOIPKHU.

[lix cepeonvoro (cmanoapmnoio) nomunkow BUOIPKH PO3YMi-
I0Th TaKE PO3XOKEHHS MiXK BUOIPKOBOIO Ta F€HEPaIbHOIO CYKYIIHI-
CTIO, IKE HE TIEPEBHUIIYE PO3MIP CEPEAHBOTO KBAAPATUUYHOTO BIJIXH-
JeHHs. MakcuMallbHO MOKJIUBE PO3XOJKEHHSI MK BHOIPKOBOIO Ta
Tr€HEPAJIbHOIO CYKYIHICTIO Ha3UBAIOTh ZPAHUYHOI0 NOMUIKON) BU-
O1pkH, TOOTO 1€ MAKCUMYM MOMMJIKM B pa3i 3aJaHOi UMOBIPHOCTI 1i
MOSIBH.

[cHyt0Th 1B1 popMysu cepeHbOT MOMIIIKK BUOiIpkU. OHa 3 HUX
BUKOPHUCTOBYETBCS TMiJ Yac BHUMIPIOBaHHS CEPEIHLOTO 3HAYCHHS
O3HaKH, IpyTa — KOJU BUOIPKOBO BUMIPIOETHCS YACTKA O3HAKH.
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[ToMuiika BUOIPKU O0UUCTIOETHCA 3a (hOpMyIaMU

[ToBTOpHA BUOIpKa besnoBTopHa BuOipka

2 2
Jliis cepegHboi: [, = \/% (2.1) U, = ! Or-](l—:l) . (2.2)

Jlns gactku: Hp = \/? (2.3) My = \/%(1—%), (2.4)

ne M — cepeqiHs MOMUJIKAa BUOIPKHU;
o’ — macrepcis;
N — YUCJI0 OJIUHUIL BUOIPKOBOI CYKYITHOCTI;
N — 4yKc0 OJIMHULIL T€HEPATIbHOI CYKYITHOCTI;
W — yacTka olMHUII 3 OJHAKOBOIO O3HAKOIO B 3arajibHii YMCEIbHOCTI
OJIMHUIIb BUOIPKH.
['pannyHa MOMUIIKA BUOIPKUA OOUUCTIOETHCA 3a (DOPMYJIOIO:
A=tu, (2.5)
ne t — koediieHT KPpaTHOCTI TOMUJIKY;
{4 — cepeaHs TOMUJIKa BUOIPKH.
3naueHHs t 3a iimoBipHicTIO: 0,683 nopiBHIOE 1;
0,954 nopiBHIO€E 2;
0,997 nopiBHOE 3;
0,999 nopiBHtoe 4.
Buie3aznaueni Gopmysid rpaHUYHUX TOMUJIOK BHUOIPKH TICIS
BIJINOBIIHUX MEPETBOPEHb MOKHA BUKOPUCTATH JJI1 OOUUCIICHHS MOT-
piOHOT uKcenpHOCTI BUOIPKH (7).

dopMynu A1 00UUCIeHHS! BUOIPKOBOT CYKYITHOCTI:

[ToBTOpHA BUOIpKa besnosropHa Bubipka
2_2 2_2
Jlns cepequapoi N = t; (2.6) n= AZT\I(itI\ZlaZ' (2.7)
tAW (100-W) t*W (100-W)N
s dacriar - RE @8) "= envewaoo-w)y @9
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IIpukaaau po3B’A3Ky THIIOBUX 3224

1. Cepen crynenrcTBa 3akiany Buioi ocBitu 30 %
\/3// / ctyaeHTiB 1 70 % cryneHTok. OMiHUTHA WUMOBIPHICTH OTPH-

& g MaHH HGpCHpCSCHTaTI/IBHOI BI/I6lpKI/I 1o CKIaAa€ThCA
3 JIAIIE 31 CTYI[GHTlB

Po3zé’azanna:

JIMOBipHiCTh BHOpATH HEpIIOro CTyIEHTa cTaHoBUTH 0,3, Ipy-
roro — 0,3 - 0,3 = 0,09, tpetsoro — 0,09 - 0,3 = 0,027 1 Tak 70 KIHIIS.
MMoBipHicTh oTpuMaTu BUGipKy 06csroM 10 3 OJHHX CTYHCHTIB CTa-
HoBHTh 0,310 =0,095<0,15=0,00001 1 € B>xe moBoJ1 MaJIor0. BoaHo-
qac 1151 UMOBIPHICTh MIBUIKO 3MEHIIIYETHCA 31 301IBIIIEHHSM 00CSTY BU-
OipKwu.

2. 'enepanbHa CyKyIHICTb CKJIAIA€THCS 3 YOTUPHOX 0C10 PI3HOTO
3pOCTY.

Tabmuis 2.1 — IToka3HUKH 3pOCTY AOCIIIKYBaHUX

Howmep ocobu 1 5 3 4
B CIICKY
3p1°TC‘;4°°6“’ 172 176 180 180

BuzHaunTtu cepeiHiil 3piCT 1 CTAaHAAPTHE BIAXWICHHS 3pOCTY J0-
CHIKyBaHUX.

Po3zé’azanna:

[Tpumyctumo, 1o Jj1sl OLIHKY CEPEIHHOT0 3HAYCHHS 3POCTY II€]
CYKYITHOCT1 POPMYIOTh BUTIAJIKOBY BUOIPKY 00CSTOM 2 1 BU3HAYAKOTh ii
cepesiHe 3HaueHHsA. CripoOyeMO OIIHUTH PiBEHBb MOTEHIIIMHOT HOMUJIKA
TAKOT'O JOCIIKEHHS.

J{nst iporo moOyayeMo JBOBUMIPHHI PO3MO/ILT BUOIPKOBOTO Ce-
penuboro. Criouatky chopMy€eMO BCi IPOCTi BUIAAKOBI BUOIPKH 00Cs-
rom 21 1 BUBHAYMMO CEpeIHE 3HAUYCHHS 3POCTY B KOXKHIM 3 HHUX.
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Tabnuus 2.2 — JIBOBUMIpHUHN PO3IMOILIT
BUOIPKOBOT'O CEPEAHBOI0 3HAUYCHHS 3POCTY

Howmepu B crinicky 3?;§;%§i;?2;fy BubipkoBe cepenne, cm
1,1 172; 172 172
1;2 172; 174 173
1,3 172; 180 176
1; 4 172; 180 176
2;1 174; 172 173
2; 2 174; 174 174
2;3 174; 180 177
2; 4 174; 180 177
3;1 180; 172 176
3;2 180; 174 177
3;3 180; 180 180
3; 4 180; 180 180
4;1 180; 172 176
4; 2 180; 174 177
4;3 180; 180 180
4; 4 180; 180 180

3HAWIIOBIIM YacCTOTH OTPUMAHMX BUOIPKOBUX CEPEIHIX, YTBO-
PUMO JIBOBUMIPHUH PO3MOLI BUOIPKOBOT'O CEPETHBOTO.

Tabmuis 2.3 — JIBOBUMIpHUN PO3IOALT BUOIPKOBOTO CEPETHBOTO

BubipkoBe cepenne Yacrorta
172 1
173
174
176
177
180

AL IDN

CepenHe 3HaYCHHS IIOTO PO3MOALTY:

_172-1+4+173-2+174-1+176-4+ 177 -4+ 1804
x =
16

= 176,5.

CepenHe 3HaUYCHHS BUX1HOT T€HEPATbHOI CYKYITHOCTI:

_ 1724176 + 180 + 180
x 4

= 176,5.
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OTxe, cepeqHeE 3HAYCHHSI PO3MOJLUTY BUOIPKOBOTO CEPEAHBOTO
30Ira€ThCs 13 CEPEeIHIM 3HAYCHHSIM TeHEepaIbHOI CYKYMHOCTI. BogHouac
CepeJIHE 3HAUYCHHS KOJIHOT 3 BUOIPOK HE 301raeTbcs 3 reHEPAIbHUM Ce-
penniM. OTxe, Oyb-akuii paxiBelb, SIKU IparHyB O OLIIHUTHU CEepe/I-
Hil 3pICT T€HEPATIbHOIT CYKYITHOCTI 3a BUOIPKOIO 3 JIBOX 0C10, HE MaB Ou
YKOJHUX IIIaHCIB OTPUMATH TOYHE 3HAYEHHS T€HEPATILHOTO CEPEAHBOTO.

Koxna BuOIpKa MPOIyKye TMOMMIIKY IJIsi TOTO, 100 BpaxyBaTu
PIBEHB ITUX IIOMUJIOK, PUPOTHO BU3HAYUTH CTAHIAPTHE BIIXMIICHHS PO3-
MOJILTY BUOIPKOBOTO CEPEHBOT0, IHAKIIIE KAKY4H, CTAHAAPTHY IIOMUJIKY.
Onyckarour 00YUCIICHHSI, 0/Ipa3y HaBeAeMO ii 3HaueHHs: 6X < 2,52.

BoaHodac craHgapTHE BIAXWUJIEHHS TE€HEPATbHOI CYKYMHOCTI:
o~ 3,57.

Uu MOKHA 3HANTHU AKUUCH 3MICTOBHUM 3B’ SI30K MK 3HAUCHHSIMHU
oX ta o? BusgBnaerbcs, moxkHa: 3,57 = 2,52 \2, ne 2 — obcsr BUOIPKH.

OTxe, HaBeJIeH1 3aKOHOMIPHOCTI HEBUIIAIKOBI.

IlepeJik nUTaHb i 3aBIaHb J1JI51 CAMOKOHTPOJIIO

1. SIxi iCHYIOTh TIepeBaru Ta HEIOJIKU BUOIPKOBOIO
MeToay?
2. SIka BIIMIHHICTh MIJK T€HEPAIbHOIO CYKYITHICTIO Ta

BUOIPKOBOIO?

3. Ha3Bith Buau hopmyBaHHS BUOIPKH.

4. OnuniiTh aAroOpyuT™M pO3paxyHKy MiHIMAIBLHOTO 0OCSTY BUOIPKH.

5. [IpoBOAMMO COLIIOJIOTTYHE ONUTYBaHHs KUsiH. OOupaeMo BUMaI-
KOBHUX MEPEX0KUX Ha XPeIIATUKY Ii]1 yac 001IHbOI repepBU. Yu MOXK-
Ha BBaXXATH 1110 BUOIPKY MTPOCTOIO BUNIAAKOBOIO? UM 11€ penpe3eHTaTuB-
Ha BuOipka? [1osICHITH CBOIO BIJIMOBIb.

6. {51 TecTyBaHHS HOBOT'O METOAY JIIKyBaHHSI BUTIAJIKOBO B1JI0M-
paroTh 25 MaIl€HTIB 13 3arajbHOl MOMYJIALIT JOOPOBOJBIIIB, 5K SBJIS-
I0Th CO00I0 yCiX MOTEHIIWHUX maIlieHTiB. Ile mpocra BUMmaaKkoBa BH-
0ipka? Yu MOXxHa BBaXKaTH i1 penpe3eHTaTuBHOI0? OOIPYHTYHTE CBOIO
BIJITTOB1/1b.
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7. YacTka )KIHOK cepes] YUUTENIB CepeIHIX MK MICTa CTAHOBUTH
80 %. Marouwu 110 iH(pOpMalito, Ik O1 BU BiiOpanu penpe3eHTaTUBHY
BUOIpKY 13 50 0Ci0 3 1i€i CyKyMHOCTI?

8. Po3risiHeMo 1Bl reHepaibHl CYKYMHOCTi: OJHY 3 YOTHPbOX
oci0, 111y — 3 TpboX. [Ipunyctumo, 1Q-iHaeKCcH 0C10 Yy IUX CYKYITHOC-
Tax Taki: 113, 120, 121, 124 y nepumiii Ta 100, 104, 129 y npyriii. Po3-
msiHbTe (2, 1) — BUMIpHUI BUOIPKOBUM pO3MOALT PI3HUII CEPETHIX.

TecTH 119 CAMOKOHTPOJIIO

1. IlonsaTTH, fiIKe BimoOpaxkae piBeHb BiANOBIIHOCTI CTPYK-
TypPH BHOIPKHU CTPYKTYPi reHepaibHOI CYKYIIHOCTI, — Ie:

a) aJleKBaTHICTD;

0) peJIeBaHTHICTb;

B) 3HAUYUMICTD;

') peIpe3eHTATUBHICTb.
Bignosine: 1) a, 0; 2) a; 3) 0; 4) —.

2. lloka3HuK, AKUU ALIMTH YIOPSAAKOBAHUU Psi/i JAHUX HA IBI
MPOMNOPLilHi 32 KUIBKICTIO 3HAYEeHb YACTUHU, HA3UBAECTHCH:

a) CTaHJAAPTHUM BIIXUJICHHSIM;

0) MOJI010;

B) JIMCIIEPCIETO;

') MEJI1aHOIO.

Bignosine: 1) a, 0; 2) a; 3) 6; 4) —

3. CtaTucTHKA BUCHOBKY CIIPSIMOBAHA HA:

a) BUBHAYEHHS B3a€MO3B’S3KiB MK JJOCTI)KYBaHUMU SIBUIIIAMU B
reHepayibHIN CyKYITHOCTI;

0) mouryk 3B’sI3KIB Y JOCIIJI)KYBaHiil CYyKyITHOCTI,

B) OIIYK ()OPMU 1 HATIPSIMKY 3B’SI3KY Y T€HEPaIbHIN CYKYITHOCTI;

I') PO3KPUTTS BIACTUBOCTEN M'€HEPAIbHOI CYKYITHOCTI HA OCHOBI
BUOIPKOBHUX JIaHUX.

Bignosine: 1) a, 0; 2) a; 3) 0; 4) —.
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4. Iloka3Huk, IKMH y PAXi JaHUX 3YCTPIiYA€ThCA HaM4ac-
Tilne, — 1e:

a) CTaHJapTHE BIAXUIICHHS,

0) Mopa;

B) IHCTIEPCIs;

') MeJIiaHa.

Bignosins: 1) a, 0; 2) a; 3) 0; 4) —.

5. Iloka3HUK, AIKUHA HAJIEKUTH 10 XAPAKTEPUCTUKH HEHTPAJIb-
HOI TeHAEeHIIil, — 1e:

a) CTaHJIapTHE BIJIXUJICHHS,

0) po3Max Bapiaiiii;

B) IMCTIEPCIs;

) cepenHe apupMeTHIHE.

Bignosine: 1) a, 0; 2) a; 3) 6; 4) —

6. Po31ijioM ONIMCOBOI CTATUCTHUKH €:
a) epeBipKa CTATUCTUYHUX TIMOTE3,;
0) cTaTUCTHUKA BUIAJIKOBOI BUOIPKH;

B) CTaTUCTHKA BUCHOBKY;

I') CTATUCTUYHE OI[IHFOBAHHS.
Bignosine: 1) a, 0; 2) a; 3) 0; 4) —

7. Penipe3eHTATUBHICTH BUOIpKH — 11€:

a) TMIOHATTS, SIKE B1I0Opakae piBEHb BIAMOBIIHOCTI 00CITY BUOIp-
KM 00CATY TeHepabHOI CYKYITHOCTI;

0) MOHATTS, SIKE BIIOOpakae piBEHb BIAMOBIAHOCTI METOY J10C-
JJKEHHS BUOIPKU METOTY JOCIIPKEHHS TreHepaabHO1 CYKYITHOCTI;

B) MOHSTTS, IKE Bi0Opakae piBeHb BIANOBIAHOCTI CTPYKTYpPH BU-
OIpKH CTPYKTYpi Fr€HEPAIIBHO1 CYKYITHOCTI,;

I') TOHATTS, SIKE€ BiOOpakae piBE€Hb BIAMOBITHOCTI pe3yJIbTATiB
JOCJII)KEHHS] BUOIPKU pe3yIbTaTaM JOCIIKEHHS TeHEPAJIbHOI CYKYTI-

HOCTI.
Bignosine: 1) a, 0; 2) a; 3) 0; 4) —
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8. Uum OliibIIa BUOIPKOBA CYKYIIHICTh, THM BHLIOK0 Oyje:
a) MPOrHOCTHUYHA 3HAYUMICTh HAYKOBUX PE3yJIbTATIB;

0) cTaTUCTUYHA 3HAYUMICTh HAYKOBUX PE3YJIbTATIB;

B) HAYKOBA 3HAYUMICTb PE3YJIbTATIB;

') TOYHICTh HAYKOBUX PE3YJIbTATIB.

Bignosine: 1) a, 0; 2) a; 3) 0; 4) —.



TEMA 3
METOJU OITUCOBOI CTATUCTUKH
B IICUXOJIOI'TYHHUX JOCJIITXKEHHAX

3.1. Mipu neHTpaibHOi TeHICHII].
3.2. Mipu MIHJIUBOCTI JaHUX.
3.3. Mipu MOJI0KEHHS.

- =

.ﬂ‘.

3.1. Mip¥ HeHTpaJbHOI TeHAeHIil

Metoan o6poOKU KUTbKICHUX JAaHUX MOJIISAIOTH HA NEepeuHHi Ta
BMOPUHHL.

MeTor NepBUHHOI CTATUCTUYHOT 0OPOOKH € BIOPSIKYBAaHHS 1H-
dbopmariii npo npeaMeT Ta 00’€XT aociaiakeHHs. BoaHodac jgaHi rpy-
MyIOTHCS 33 TIEBHUMH KPUTEPISIMH, K1 3aHOCATHCS B 3BEJICHI TaOJIHIII.
O6pobisiena 1HopMallisl Jae 3MOTy OTPUMATH YSBY IIPO XapakTep
yChOro HA0OPY AAHUX: iX OJHOPIJHICTh YU HEOJHOPIIHICTh, KOMITAKT-
HICTh YU PO3KUJAHICTh, YITKICTh YA PO3MUTICTH TOmIO. Taka iHpopma-
11 BIIOOpaXKy€EThCA Y Bi3yallbHOMY MIPEACTaBICHHI JaHUX 1 HaIa€ 1H-
dhopMailito o0 iX po3noAily.

OcHosHuMU Memodamu nepeuHHOI CmamucmuyHoi 00pooOKU € BU3-
HAuYCHHS IMOKA3HMKIB IEHTPAIbHOI TEHICHIIT, MIHIUBOCTI (PO3KHUIY)
JTAHUX 1 KBAaHTHJI1 PO3IOJILTY.

IlepBuHHa cTaTUCTUYHA 0OPOOKA TAHUX JO3BOJISIE OXapAKTEPU3Y-
BAaTHU CYKYITHICTh Y CTUCIIOMY BUTJISA/II Ta BUSHAYUTHU:

1) HalOUIBII XapaKTepHE 3HAYCHHS JIJIs1 BUOIPKH;

2) BaplaTUBHICTh JaHUX.

JIJ1s BU3HAYEHHSI HAOLTBII XapaKTEPHOTO 3HAYEHHS JUIsl BUOIPKH,
BU3HAYAIOTh MIpH LICHTPAILHOT TEHACHITI1, /111 BA3HAYEHHS BapiaTUBHOCTI
JAHUX — PO3PAXOBYIOTh MOKA3HUKU MIHJIUBOCTI (200 PO3KHUTY).

YucaoBl MOKa3HUKW TUITOBUX XapaKTEPUCTUK EMITIPUIHUX TAHUX
HA3UBAIOTHCS MiIpamu yeHmpaavbHoi menoenyii. TakumMu TMOKa3HU-
KaMU MOXYTb OYTH, HAIIPUKIaJ, CEPEHINA PIBEHb 1HTEJIEKTY CTYJECHTA
yHiBepcuTeTy. Jlo Takux MOKa3HUKIB-MIp HaJjeXaTh: cepeHe apudme-
TUYHE, MeJlaHa Ta MOJA.
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Mopaa (Mo) — 11e 3HaueHHs, 1110 3yCTPIYA€ThCS HaJacCTIIle Y BU-
Oip11i, TOOTO YUCIHO, SIKE Ma€ HAUOLIBITY YacTOTY. SIKIIO BC1 3HAYEHHS
B IpyMi MalOTh OJTHAKOBY YacTOTY, MOJIa HE mependavaeThes. SIKIIo 1Ba
CYC1/IH1 3HAYEHHS 3 OJTHAKOBOIO YaCTOTOIO 1 3yCTPI4arOThCA YaCTIIIe 3a
1HIIII 3HAYEHHS, TO HAWYACTIIIMM 3HAYEHHSM BBAXKAETHCS CEPEIHE 3
IIUX JIBOX 3HA4YeHb. SIKIIO OJIHAKOBY YaCTOTy MAalOTh JIBA HECYMIDKHI
3HAYEHHS, TO CYKYIHICTh € 61MOIaILHOIO.

Cepenne apudmernune X — [ie YaCTKA CyMH 3Ha4Y€Hb CYKYIIHOCTI
(X) na ix kubKicTh (N):

v o— X
X== (3.1)

Menaiana (Me) — 1ie moka3HUK, SKUH MICTUTHCS ITOCEPEINHI BIIO-
pSAAKOBaHMX JaHUX. Meniana Mo)ke He 30iraTics 3 KOHKPETHUM MOKa3-
HUKOM. 30Ir BIIOYBA€ThCA JUIsl HEMAPHOI KUIBKOCTI 3HAYEHb (B1AMOBI-
neit), a po30DKHICTB — JJIs1 MAPHOT KITBKOCTI. Y 1IbOMY BHUMIAAKY Meia-
Ha OOYHMCIIIOBATUMETHCS SIK CepeHE apu(PMETUYHE JBOX LIEHTPAIbHUX
3HaueHb. BojgHOUaC CyKymHICTH Ma€e OyTH BIIOPSIKOBAHOIO.

Mipu 1leHTpaabHOI TEHACHIIII MalOTh CBO1 OCOOJIMUBOCTI:

» MOJy BHOIPKH MOKHA BU3HAYUTH «HA OKOY». J[JIs1 BENUKHX Cy-
KyITHOCTEH MOJIa € XapaKTEPUCTUKOIO LEHTPY PO3MOALTY;

» MepiaHa nepeOyBae B MPOMIKHOMY TIOJIOKEHHI MiXkK CepeTHIM
apu()METHYHUM Ta MOJIOIO. i 0COBIMBO JIE€rko BU3HAYUTHU B PAHKOBA-
HUX JTAaHUX;

» Ul BU3HAYEHHS CEPEIHBOTO apu(PMETUUYHOTO BUKOPHUCTOBY-
I0Th BC1 3HAU€HHSI BUOIPKH, BOAHOYAC yCl BOHM MAlOTh BIUIMB Ha 3Ha-
YEHHS II€T MipH.

Bu3HaueHHS TakuX XapakTEPUCTHUK IIEHTPATbHOT TEHICHIIIT 3/11C-
HIOIOTbH 1 TSI JOCIIDKEHHS PO3MOAUTY JIaHUX. 32 HOPMaJIBHOTO PO3TIO-
Iy BOHM MatOTh OyTH OJTHAKOBUMH 200 JOCUTH OJIU3bKUMHU.

3.2. Mipu MIHJIMBOCTI JaHUX

Mipu minaueocmi 0anux — 1€ CTATUCTUYHI TOKa3HUKH, 5Kl 103~
BOJISIFOTh BUBHAYUTHU CTYI1Hb OJHOP1AHOCTI OTPUMAHOTO HA0OPY JTaHUX
1 1OT0 KOMITAaKTHICTb.
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HaitnommupeHinmyuMu moKa3HUKaMu MIHJIMBOCTI JaHUX Y MCHUXO-
JOTIYHUX TOCHIIKEHHSIX € €KCIEC, TUCIIEPCIs Ta CepeIHbOKBAAPATHY-
HE BIIXWJICHHS.

Po3max (R) — me iHTepBaa MiX MakKCUMaJbHUM 1 MiHIMaJIbHUM
3HAYCHHSIMHU O3HAKH.

Po3max (R) — me inTepBan Mixk HalOLIBIIMM 1 HAMMEHIIUM 3Ha-
YECHHSIMHU O3Haku. Po3Max BH3HAYAETHCA 3a KpaWHIMHA 3HAYCHHSIMH
O3HaKH:

R = Ximax — Xmin (32)

Jucnepcia (02) — ne cepenne apuMeTUUHE KBAAPATIB BiIXu-
JIEHb BiJl CEPEIHHOTO apU(PMETUYHOTO 1HIUBITYyaIbHUX 3HAUEHb O3HAKH.

Jucniepcia Mae po3MIpHICTb, IO JOPIBHIOE KBaJpaTy O3HAKH, 1
OOYHUCITIOETHCS 3aJIEAKHO B1J] TOTO, UM JIaH1 3TPYNOBaHI (3BaXKEHa) YU Hi
(mpocra):

IIpocra 3Bak€Ha
) (X - X)? 2_Z(x—>‘<)2f
ol = Z# (3.3) D Y (3.4)

CranaapTHe (cepeIHbOKBaApaTH4HEe) BixxuiaenHs (o) — e ce-
peHE BIAXWICHHS KOKHOIO 3HAUEHHS O3HAKHU B1Jl CEPEIHBOTO apud-
METUYHOT0. Mae Taky camy po3MipHICTb, 1110 i caMa O3HaKa.

1106 3HaiiTH HOTo, MOTPIOHO OOYUCIUTU KOPIHb KBAJAPATHUH 3 TH-
criepcii. Floro oaTHe 3HaYeHHs NpUIMAeTHCS 3a Mipy MiHJIMBOCTI, SIKa
HA3MBAETHCS CEPETHBOKBAPATUYHUM 200 CTAaHAAPTHUM BIIXUJICHHSIM:

o =Vo?2. (3.5)

KoedimienT Bapiamii (v) — BiJicCOTKOBE BiJHOIICHHS CTaHIApPT-
HOT'O BIJIXWJICHHS 10 CEPEIHhOT apU(METUYHOT BEIMUMHU O3HAKHU:

= 9100 (3.6)

X

3aCTOCOBY€THCS J1s1 TOPIBHSHHS MIHJIMBOCTI PO3MOJIIIB O3HAK,
110 MaIOTh PI13HY PO3MIPHICTh. 3a CBOEIO CYTHICTIO KOe(iIlieHT Bapialii
MPU3BOJIUTH IO OJHAKOBOTO MacHITa0y BEIMYMHY CTaHAAPTHOTO Bi-
XWJICHHS.
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KoedimieHnTt Bapiaiiii 703BOJIsI€ TOPIBHIOBATA MIHJIMBICTh O3HAK,
AK1 PEJICTABIJICH] B PI3HUX IIKAJIaX, a TAKOX OLIHUTH OJHOPIIHICTh BU-
Oipku. OpicHmosHuMU Kpumepisamu OYiHKU 6apiamueHocmi 3a Koei-
UIEHMOM MOYXKHA BBAXKATH:
" HU3BKUM piBeHb — 10 10 %;
= cepenniit piBeas — 10-20 %,
" BUCOKHUH piBeHb — BuIIEe 20 %.
Acumetpia (A) xapaktepu3ye CTyIIHb aCUMETPil PO3MOALTY
110J10 MOT'0 CEPEIHBOTO 3HAYCHHS:

X—Me
o

X—-Mo

A= (3.7) abo0 A= (3.8)

[To3utrBHA acUMETPist BKa3y€e HA Te, 10 BEPXHs YaCTHUHA PO3IIO-
1Ty 3MilIeHa B OIK HEraTHBHOTO 3HAYCHHS, a HETaTUBHA aCHUMETPIs
BKa3ye Ha Te, 1110 BOHA 3MillIeHa B 01K MO3UTUBHOI'O 3HAYCHHS.

Axwo A| < 0,25 acumempis crabka, 6 pasi 0,25 < |A] < 0,5 —
cepeons, 6 pasi |A| > 0.5 — curvna.

Excuec (E) xapakTepusye BUIYKIICTh a00 3rIaKEHICTh PO3IO-
Iy BUOIPKU MOPIBHAHO 3 HOPMAJIbHUM PO3MOILIIOM:

m
E = a—: -3, (3.9)
=\ 4
Gl " .
Aemy = I" =~ — LCHTpallbH1A MOMEHT 4-ro nopsaKy, i — MUPUHA
1HTEpBaly.

E > 0 ona cocmposepuiunnoco posnodiny, E < 0 ons niockosep-
wWuHHO20 po3nodiny i E = 0 ona nopmanvrno2o po3nooiny.

3.3. Mipu moJio:xeHHsA

VY ncuxosorii 10CUTh MUPOKO BUKOPUCTOBYIOTh TaKy Mipy nono-
MHCEHH A, IK KBAHTWIb PO3MOILTY.

KBaHTIIb — 11€ 3HAUCHHS BUMIPSHOI 03HAKU HA YHUCIIOBIM OC1, SKE
JUIUTH YCIO CYKYITHICTh PAHKOBAHUX MOKA3HUKIB 3 BIZIOMUM CIT1BB1IHO-
HICHHSIM 1XHBOT YACEIBHOCTI Ha AB1 rpynu. Jl0 KBAaHTHWJIIB HAJICKUTh Me-
niaHa, ToOTO O3HaKa, siKa MOAUISAE TOCTIIKYBaHy CYKYITHICTb Ha J[B1 PIBHI
rpynu. Tako)k 4acTO BUKOPUCTOBYIOTH MPOIIEHTHUIII Ta KBAPTHIIL.
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IIpouenTuii — 3HaueHHs o3Haku (Py ... Pgg), sIKI MOAUISIOTH yTIO-
psAKOBaHy (3a 3pOCTaHHSAM) MHOXKUHY JaHuX Ha 100, piBHUX 3a YUCEINb-
HICTIO YacTUH. Bu3HaueHHs 3Ha4eHHS KOHKPETHOTO MPOIEHTHIISI 110110~
HO J10 BU3Ha4YeHHs Meaiann. Hampuknan, mo6 Bu3nauntu 10-i mporieH-
Tk P10, yci 3HaYeHHS 03HAKU CIIOYATKY BIOPSIKOBYIOTH Y IMOPSIKY
3poctanHda. I[lotim migpaxoByroTh 10 % BuUNpoOOBYBaHHMX 3 Hau-
MEHIIIO0 BUPa3HICTIO 03HaKkW. P10 BifmoBigae 3HAaYEHHIO XapaKTepHC-
TUKH, sika Biiokpemttoe 10 % cy6’exrta Bia iHmmx 90 %.

KBapTuJi — 1ie Tpu 3HaueHHs o3Haku (P,s, Pgg, P7s), SKi qi1sTh
BIIOPSIJIKOBAHUH (32 3pocTaHHsAM) HaOIp naHuX Ha 4 piBHI yacTuHU. [1ep-
I KBapTHIIh JOPIBHIOE IBAAIATH IT’ITOMY MPOLCHTHIIO, 2-i1 — Bij-
noBizae 50-my MpoueHTHTIO a00 IIEHTPY, a 3-i KBapTUJIb JOPIBHIOE CiM-
JECAT I’ ATOMY MPOLEHTHIIO. [TporieHTHIl Ta KBapTHil BUKOPUCTOBY-
I0Th JJIS BUSABJICHHS MIATPYN Ta OKPEMUX CYyO’ €KTIB, SIK1 € HAWOLIBIIT
TUMOBUMH 200 HETUTIOBUMM JIJIA 1L1€1 CYKYITHOCTI, a00 /ISl BUBHAYEHHSI
YaCTOTH BMHUKHEHHSI MIEBHOTO 3HAa4YeHHA (200 iHTepBally) BUMIpIOBa-
HOI O3HaKMU.

Ipukaaau po3B’sI3Ky THIIOBUX 3224

\ - 1.V pocniipkeHHI ABOX PI3HUX BUOIPOK OTPHUMAHO

@% /A } pEe3yIbTaTH:
==\

Ta6muis 3.1 — Bubipka Ne 1

Tun Xonepuk | CanrBinik | daermatuk | MenaHxoJik )
TEMIIEPAMEHTY
fi 16 17 13 14 60
Di 0,27 0,28 0,22 0,23 1,00
Tabmuns 3.2 — Bubipka No 2
Tun . .
Xonepuk | CanrBinik | ®duermatuk | Memanxoisik | X
TEMIIEPAMEHTY
fi 10 22 ) 3 40
Di 0,25 0,55 0,12 0,08 1,00
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Posé’sazanns:

VY 1-# BuOipiii He MOXHA CBITUYUTH PO ICHYBaHHS MEBHOI TCH IE-
HIII1 TPECTABICHOCTI OyAb-SIKOTO TUIy TEMIIEPAMEHTY B TPYIIi JOCITi-
JDKYBaHUX, BOHU TPAIUISIOTHCS MIPUOIM3HO OJTHAKOBO. X04a SAKIIo (Ho-
PMaJbHO BUILISATA MOAY, TO CAHTBIHIYHUMN TUIT TEMIIEPAMEHTY € MO/Jla-
JBHUM (YacToTa I[bOr0 TUIY B 11 BUOIPII HANO1IbIIA).

VY 2-ii BUOIpIl MOJOIO TEXK € CAHTBIHIYHUI THUIl TEMIIEPAMEHTY
(BIH TakoX Ma€ HaWOUIbIITY YAaCTOTYy y BapialliiHOMY psy), IPOTE LIS
4acToTa MEPEBUIINYE HaWOMMXKYy (3a BEJIMYMHOIO) Maibke BABIYl, B
IIbOMY BHIIQJIKy B)KE€ MOKHA 3a3Ha4yaTH MMPO BHABJICHHS OCHOBHOI TEH-
JIHIIIT PEICTABIICHOCT] TUITIB TEMIIEPAMEHTY B 111l BUOIpIII.

2. JIna BuGipku Bu3Hauutu moay: 1,1, 1,3,5,7,7, 8.
Po3zs’sa3anns:

Mo = 1, 60 1 HaltyacTiie MOBTOPIOETHCS, TOOTO Ma€ HANOUIBIITY
Y4acToTy.

[Ipumyctumo, 110 B mii BUOIPIll OJUH JOCTIKYBAaHUM OYB 3aMi-
HEHHH 1HIIUM. 3Ha4YeHHs ctanu takumu: 1, 1,3,5,7,7, 7, 8.

Mo =7, 60 7 HaliyacTilie NOBTOPIOETHCSA a00 Ma€ HAOUIbIITY Ya-
CTOTY.

3. Hns Bubipku 1, 1, 3, 5, 7 BUBHAUUTU MEiaHy.
Po3zé’azanna:
Me = 3, OCKUIbKH 3 MICTUTHLCS TIOCEPENH1 BIOPSAIKOBAHOTO (paH-
YKOBAHOTI'0) PSTY PO3IOILTY.

4, Bukiagad 3a JOIIOMOTOIO TE€CTY JOCSITHCHb BU3HAUWB PIBCHD
3HaHb 3/100yBayiB BUIIO1 OCBITH 3a CHEIIAIbHOIO OAIBHOIO IIKAJIOH. 3a

pe3yabTaTaMy TECTYBaHHs, OTPUMAaHO TaKUM BapialliiHUM psI.

Tabmuus 3.3 — Po3noaut 3100yBaviB BUIOI OCBITH 3a KUTBKICTIO OaJTiB

Kinekicts OamiB o|1|2 3|4 |5 |6 |78
KinbkicTh 3100yBaviB BUIIIOL
OCBITH

1510 3 | 0| 0| O |4 |12 5

Busnauutu X, Mo, Me.
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Posé’azanna:
0-15+1-10+2-3+3-0+4-0+5-0+6-4+7-12+8-5 164
15+10+3+0+0+0+4+12+5 49
Mo = 0; Me = 3,5.
Otxe, cepenHiii 0an, oTpuMaHWKM 3700yBadyaMH BHIIOi OCBITH,
ctanoBuTh 3,35. Haituacrime 3m00yBaui orpumyBanu 0 6aitiB, BOJIHO-
4ac MOJIOBMHA CTYJICHTIB OTpUMasia MeHIie 3,5 Oaia, iH11a — OuIbIIe.

X =

= 3,35;

5. Po3paxyBaTtu MOKa3HUKH OMHUCOBOI CTaTUCTHUKH TPUBOXKHOCTI
TOCTIKyBaHHX.

Ta6muis 3.4 — [loka3HUKH TPUBOKHOCTI JOCIIIKYBAHUX

Ne 3/m [Toxa3HUK TPUBOKHOCTI
1 7
2 9
3 2
4 4
5 5
6 6
7 7
8 6
9 2

10 5

Po3sé’azanna:
Po3paxyemo MOKa3HMKH OMHCOBOI CTAaTUCTHUKH 3a JOTIOMOTOIO
[Takety ananizy Microsoft Excel.

Tabnuis 3.5 — Pe3yabTaTi OMUCOBOT CTATUCTUKHU

[Toka3HUK TPUBOXKHOCTI

1 2
CepenHe 3HAUCHHS 53
CranmapTHa moxubka 0,7
Meniana 5,5
Mona 7
CranpapTHe BIIXUICHHS 2,213594
JHucniepcis BUOIpKU 4.9
Excrec -0,2973
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[TponoBxenHs Tabuil 3.5

1 2
Acumertpis —0,16595
Jiama3on 7
MiHiMaIbHUH 2
MakcumanbHul 9
Cyma 53
KinbkicThb 10
Haii6inpe (1) 9
Haiimenmra (1) 2
Josipuwuii pisens (95,0 %) 1,58351

OTxe, cepeHii MOKa3HUK TPUBOXKHOCTI CTaHOBUB 5,3 Oasa. Haii-
YacCTIIIE CIIOCTepirajiach TPUBOXKHICTH y 7 6aiiB. [lomoBUHA TOCTIIKY-
BaHUX MaJia MOKa3HUK TPHBOKHOCTI MEHINE 5,5, MOJIOBHHA — OLIbIIIE.
CrangapTHa noxubOka ctanoBuTh 0,7, cTaHmapTHe BiaxwieHHs — 2,21.
IToka3HUK TPUBOMXKHOCTI KOXKHOTO JOCIIIPKYBAaHOTO BIIXUJISETHCS Bif
cepenHbOro 3HaueHH Ha 4,9 6ana. CriocTepiraeTbes ciadka acCuMEeTpist
JTAHUX Ta IIOCKOBEPITUHHUIN PO3ITOILI.

IepeJik nuTaHb i 3aBIaHb JJI51 CAMOKOHTPOJIIO

1. CxazioBi Mipu LEHTPAIbHOT TeHEHIII1. [ToHATTS
? MOJI{, CEPEIHHOTO apu(PMETHUUHOTO 3HAUYCHHS, ME/I1aHH.
Tf 2. TlonsarTs kBaHTWIA po3mojainy. [Ipomentmm Ta
N | KBapTHIII.

3. CxiianoBi Mipu MiHIHBOCTI. [IoHATTS po3maxy, qucnepcii, CTaH-
napTHOro BimxwieHHS. Jlucmepcis Ta i1 BmacTuBOCTI. ITOHSATTS cTaH-
JapTU3aIli.

4. Tlig yac BU3HAYEHHS CTYIEHSI BUPA3HOCTI MEBHOI MCUXIYHOI
BJIACTHMBOCTI B €KCIIEPUMEHTAJIbHIN 1 KOHTPOJIbHIN rpynax 6aiau po3mno-
TTUWIKCS TaK: eKCIepuMeHTaabHa rpyna — 16, 18, 17, 13, 15, 16, 17,
17, 22, 21, 18, 13, 12, 13, 17, 20, 20; xoutposnpHa — 27, 9, 12, 13, 26,
23,14, 15, 22, 21, 16, 16, 18, 17, 10, 11, 16.

JlaTu MOpIBHSIBHY XapaKTEPUCTUKY CTYIICHS BUPA3HOCTI TaKoi
BJIACTUBOCTI B IIUX Ipymnax.
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5. Po3paxyBaTu mOKa3HUKH OMHCOBOI CTATUCTUKH TPUBOXKHOCTI
JTOCTIKyBaHHX.

Ta6muis 3.6 — [loka3HUKHM TPUBOKHOCTI JOCIIIKYBaHUX

Ne 3/m [Toxa3HUK TPUBOKHOCTI
1 9
2 5
3 3
4 4
5 7
6 4
7 8
8 9
9 2

10 5

TecTH 119 CAMOKOHTPOJIIO

1. Ha miacTraBi cmiBBiIHOIIEHHS MK 3HAYEHHSIMM Xapakre-
PUCTHK LEHTPY PO3NOALTY (CepeaHbOI, MOAU TA MEAIaHM) MOKHA
BUMIpPATH:

a) aCUMETPI0 PO3NOALIY;

0) eKciiec po3MoIiIy.

Binmosine: 1) a, 6; 2) a; 3) 6; 4) —.

2. KoegiuienT acumerpii po3noaixy odJiacreit Y KpaiHu 3a 4acT-
KOK) YKPAaIHOMOBHOI'0 HaceJieHHs cTaHOBUTH (,7. Lle o3Ha4ae, mo:

a) perioHaJIbHUI pO3MoALT Y KpaiHH 3a YACTKOIO YKPaiHOMOBHOTO
HACEJICHHS 3MIIEHU TTPaBOpyY;

0) perioHaJIBLHUN pO3MOILT YKpaiHH 3a YACTKOIO YKPaiHOMOBHOTO
HaceJICHHS 3MIIIEHUM JIIBOPYY;

B) YacTKa YKpaiHOMOBHOI'O HACEJCHHS € BUCOKOIO B OLIBIIOCTI
PETI0HIB 1 HU3BKOIO B JICSIKUX PETI0HAX;

') HU3bKa YaCTKa YKPailHOMOBHOI'O HACEJICHHS B OUTBIIIOCTI perio-
HIB 1 BUCOKA — JIUIIIE B JICIKUX PETI0HAX;

Binmnosins: 1) a, B; 2) 6, B;3) a, 1;4) O, T.
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3. IuTepBanbHi BapianiiHi psiau 300paxy0Th 32 10IIOMOI 010

rpagikis:

40

a) TOJIITOH;

0) ricrorpama;

B) KyMyJIATa;

T) OoriBa.

BignoBins: 1) a; 2) 6; 3) B; 4) T.

4. I1ix 4yac mI0CKOBEPUIMHHOTO PO3MOALTY KOoe(ilieHT eKcuecy:
a) Ex=0;

0) Ex<0;

B) Ex> 0.

Bignosins: 1) a, 6; 2) 0; 3) B; 4) 0, B.

5. 3HavyeHHsI MediaHM 30iraeTbes i3 3HAYEHHAM CePeaHbOI:
a) y CHAMETPUYHOMY PO3TOJILIL;

0) B aCUMETPUYHOMY PO3IOILITI;

B) 3MiHYy MeJiaHu Tiepea0auuTi HEMOKIIUBO.

Bignosine: 1) a; 2) 0; 3) B; 4) —.

6. KoediuieHT acumeTpii po3paxoByeThes 3a Gopmy.i010:

a) A=X_MO;
o
-1

6) V =2-100%

Bignosine: 1) a, 0; 2) a; 3) 6; 4) —

7. CniBBigHomeHHs X < Me < Mo npuTamMaHHe po3moaijiam:
a) CHAMETPUYHUM;

0) 3 MPaBOCTOPOHHBOIO ACUMETPIEIO;

B) 3 JIIBOCTOPOHHBOIO AaCUMETPIEIO;

) 3 JIBOMA 1 O1/IbIII€ BEPITUHAMH.
BinnoBiae: 1) a; 2) 6; 3) B; 4) T



8. Cepenne kBagpaTU4He TA CEPEAHE JIiHIITHE BiIXUJICHHS i1eH-
THYHI 32 3MiCTOM:

a) TakK;

0) Hi.

CepenHe KBaJpaTUUHE Ta CEPEIHE JiHIMHE BIAXUIICHHS OJTHAKOB1
3a a0COJIIOTHOIO BEJTMYHHOIO:

B) Tak; I') Hi.

Bignosine: 1) a, B; 2) a,1;3) 0,B; 4) 0, T.

9. Ha migcraBi CHiBBIAHOIIEHHS MiXK 3HAYEHHSIMH XapaKTe-
PUCTHK LHEHTPY PO3Noaily (CepeaiHbOl, MOAU Ta MeJiaHM) MOKHA
BUMIpPATH:

a) aCUMETPII0 PO3NOALIY;

0) eKcIIeC po3Moaily.

Bianosiae: 1)a, 6; 2) a; 3) 6; 4) —.

41



TEMA 4
METOAU AHAJII3Y B3AEMO3B’A3KY
B IICUXOJIOI'TYHHUX JOCJIITXKXEHHAX

4.1. TToHsaTTd B3a€MO3B’SI3KIB MK SIBUIIIAMH Ta
mpoIecaMu ICUxosorii. Buau B3aeMo3B’ 13KiB.

4.2. OCHOBH KOPEJIALIIIHOTO aHai3y.

4.3. OCHOBHU perpeciiiHoOTo aHaizy.

4.4. Mogpeni 3B 13Ky B MOPSIJIKOBUX BUMIpIOBaHHAX. PaHroBi Ko-
pesiii.

4.5. OmiHka TICHOTH B3aEMO3B’ 13Ky MK HOMIHATbHUMH JTAHUMH.

4.1. IloHATTH B3a€MO3B’A3KIB MiK ABUIIAMMU
Ta MpouecaMu ncuxoJiorii. Buau B3aemo3B’s13KiB

BaxxiuBuM e1eMEeHTOM MaTEeMaTUKO-CTATUCTUYHHUX JTOCTIKEHb
y MICUXOJIOTIi € BUSIBJICHHS CIIELM(IYHOTO 3B’ SI3Ky MK PI3HUMH 3MIH-
HUMH, O3HAKaMHu, YMHHUKaMu Touo. Ll cmemnudivHicTh mossrae B
TOMY, 110 3aJICKHICTh MK 3MIHHUMH HEMOJKJIMBO ONMMCATH (hYHKIIIO-
HaJIbHO, TOOTO 3a JOMOMOTOI0 OJJHO3HAYHO BU3HAYEHOI PyHKIII1. 3B s-
30K IIUX O3HAK BUSIBJISETHCS MPUHITUIIOBO MO-THIIOMY: BiJl TOTO, SKOTO
3Ha4YEHHs HaOy/Ie 0/THa BEJIMUMHA, 3AJIE)KUTH IMOBIPHA XapaKTEPUCTUKA
iHI0i. OTXe, He3BaKAKOUYU HA Te, 1[0 HEMOKJIMBO TOYHO BKAa3aTH 3Ha-
YEHHsI 3aJI€KHOI O3HAKH, BCE XK TaKW BiJIoMa Jeska iH(opmarliis mpo
MOXJIMBE PO3TAlllyBaHHS ii 3HAYEHb, IEBHOTO WMOBIPHOTO 1HTEpBAIY,
CEepEeHbOr0 3HAUYCHHS, MIPU MIHJIUBOCTI TOIIO. Taki 3B’ SI3KU M1K KiJIb-
KICHUMH U TTOPSIKOBUMH IMOKAa3HUKAMU Ha3UBAIOTh KOPEIISITIEI0, a MIXK
HOMIHQJIbHUMH TTOKa3HUKAMH — aCOIIIaIlI€lo.

VY¢i B3aeMO03B’ SI3KM SIBUIII 1 MPOLECIB CYCIUIBHOTO KUTTSI OIS~
I0Th Ha JIBA BUJIU: YHKYIOHANbHI (NOBHT) Ta cmoxacmuyti (He@hyHKyio-
HAbHI).

DyukyionanbHuil — 11¢ TaKUi 3B’S130K, Y pasi SIKOr0 KOXXHOMY
KOHKPETHOMY TTOKa3HUKY O3HAaKM YMHHWKA X BIAMOBIJAIOTH IEBHI
O3HAKHU pEe3yJIbTaTy Y.
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@DyHKI10HABHI 3B’ SI3KM MOXKYTh OYyTH BUpaXXeH1 anreOpaiduHo 3a
JIOTIOMOTOI0 BHpa3y, KWW BCTAHOBJIIOE aTpUOyTH YMHHUKA U pe3yJib-
Tary, TOOTO MOBHY BIAMOBIHICTh MK MPUYMHOIO Ta HACIIIKOM.

CmoxacmuuHuit — e 3B’ S130K, /I IEBHOMY MMOKAa3HUKY O3HAKHU X
BIJINOBIIAIOTH K1IbKa 3HAYEHb O3HAKHU pe3yibTaTy Y (PpyHKII€IO HE BU-
paXkaeThbes).

[1i1BUIOM CTOXaCTUYHOTO 3B’ SI3KY € KOpeayiiHU.

4.2. OCHOBH KOPeJSIiiiHOr0 aHAJIi3Y

AHaJli3 B3a€MO3B’SI3KiB MK JJOCJIIIPKYBaHUMHU O3HaKaMU — OCHOB-
HUW BUJ 3aBJaHb, 0 3yCTPIYAETHCS MPAKTUYHO B OYIb-IKOMY €MIIi-
PUYHOMY JOCHTiKeHHI. BusHaueHHs B3a€MO3B’SI3KIB M1 JOCIIIKYBa-
HUMH 3MIHHMMH I[1IKaBUTh JOCIIJHUKA HE caMe 110 co0i, a K Bij1o0pa-
’KEHHSI BIJIMOBIHUX MTPUYMHHO-HACTIIKOBUX BITHOCHH.

I1ig yac BUBUEHHS KOpEJSIIi HaMararoThCsl BCTAHOBUTH, YU ic-
HY€ SIKAWACH 3B 130K MK JIBOMa MOKa3HUKaMU B OJ[HIN BUOIPIN (HAIPUK-
Ja1, MK 3pOCTOM 1 Baroto JiTeil abo Mixk piBHEM [Q 1 MIKIIBHOIO yCIIIIII-
HICTIO0) 200 M1k JBOMa Pi3HUMHU BUOIpKaMu (HAIPUKJIIAJ, Y pasl MopiB-
HSIHHS ap OJIM3HIOKIB), 1 AKIIO LIeH 3B’ 30K ICHYE, TO YU CYITPOBOJIKY-
€TbCS 30UIBIIICHHS OJIHOTO MOKa3HHUKA 3POCTaHHAM (ITO3UTUBHA KOpE-
Jsi1ist) a00 3MEHIICHHSAM (HeraTUBHA KOPEJIALlisl) 1HIIOTO.

[Hakme kaXyuu, KOpEIsUIMHUN aHali3 JI0rnoMarae BCTaHOBUTH,
Y1 MOHA MPOTHO3yBaTH MOKJIMBI 3HAYEHHS OJHOTO MOKa3HMUKA, 3HA-
I0YM BEJIMYMHY IHILIOTO.

Kopenauyin (Bif aHril. cniesionouienis, 6i0no6ioHicms) — B3ae-
MO3B’ 30K MK IMOKa3HUKaMU, IO TMOJIATae B 3MiHI CEPEIHBOTO 3Ha-
YEHHS OJIHI€T 3 HUX 3aJI€KHO B1Jl 3MIHU 1HIIOI.

Kopensuiiinuii anami3 0XoIuTioE:

* rpadivyHe IpeICTaBICHHS 3aJICKHOCTI;
¢ oOumucieHHs KoedilieHTa KOPEIIAIIii;

% TMEepEeBiPKYy CTATUCTUYHOI 3HAUYIIIOCTI 3B SI3KY.

Sk MOKa3HUK TICHOTH B3a€MO3B’SI3KYy MK JTOCIIIKYBaHUMU TIO-

Ka3HUKaMHM, BUKOPHUCTOBYEThCS kKoegiyicum kopensyii (I).
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Koegiuienm xopenayii — yucnoBa XapaKTEpUCTHKA CHIIM U Ha-
npsiMy MMOBIPHOTO 3B’SI3KY JBOX 3MIHHHUX, IO NMpUHAMae 3HAYCHHS B
marma3oui Big —1 mo +1.

Kopensiiiini B3aeM03B’sI3KM BIAPI3HSIOTHCS 32 CHIIOK, (hOPMOIO
Ta HAIPSIMOM.

KputepieM TiCHOTH B3a€MO3B’SI3Ky € aOCOIOTHE 3HAUCHHS KOe-
¢imienTa kopesnsiii. Cuiia boro 3B’sI3Ky € MPSIMUM MTOKa3HUKOM TOTO,
110 SIKO1 MIpU CHIJIbHA Baplalis JOCHII)KYBaHUX 3MIHHUX BUSBIISIETHCS
CUHXPOHI30BaHOK. Cuily 3B 3Ky MOXHa OIL[IHUTH 3a JIOMOMOTIOIO
mkanu Yegoka.

Ta6nuus 4.1 — Cuna 3B’43Ky 3a mkajiorw Yemoka

XapaKkTepucTUKa CUIIH 3B’ SI3KY Mipa cunu 3B’ 13Ky
documb ciabka 0,00<Ir1<0,10
cradka 0,10<Irl<0,30
nOMIpHA 0,30 <Irl <0,50
cepeons 0,50 <Irl £0,70
CUNIbHA 0,70 <1rl <£0,90
0ocumb CUIbHA 0,90 <1l <1,00

HaouHe ysBiIeHHS Mpo xapakTep 3B’S3Ky Ja€ aiarpama po3ciro-
BaHHS — I'padik, OCl IKOTO BIAMOBIIAIOTh 3HAYEHHSAM JIBOX 3MIHHUX, &
KOKEH JIOCIII)KYBaHUN € TOYKOIO.

Kopensiiii MoXyTh MaTu JB1 QOPMU: npAMONIHIUHY TA KPUBOJLI-
HiUHY (0bepHeHY).

VY pasi npamoniniiinozo 36’53y OJHAKOBI 3MIHU (PAKTOPHUX 03-
HaK BIJIMOBIJAI0Th OJHAKOBUM 3MiHAM PE3yJIbTATUBHUX O3HAK.

Horo MokHa TOYHO 260 HAGIMKEHO 306pa3UTH PiBHAHHIM 6 /Tb-
AKOT IPSIMOT JIH1.

VY pasi kpugoniniiitnozo (0obepnenoco) 38°3Ky piBHI 3MiHU (ak-
TOPHUX O3HAK BIAMOBIJAIOTH HEPIBHIN 3MiHI pPE3yJbTaTUBHUX, TOOTO
O3HAKHU PE3yJbTaTy 3MIHIOETHCS B MPOTHIIC)KHOMY HaIpsiMi BITHOCHO
3MIHHM 3HAY€HHS (PaKTOPHOI.

KpuBoniH1iH1 3B’ SI3KH MOXKYTh OyTH BUPAXKEH1 PIBHSIHHSIM Oy /Ib-
SKO1 KpUBOI JIiHII: Tapadou, rinepooiv, CTeneHeBo1 (PyHKIIII.

KpurepieM Hanpsamy 3B’s3Ky € 3HaK Koe(]illieHTa KOpesIli.
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OTxe, 3aBJaHHSIM KOPEJISLIHHOTO aHaNi3y € BCTAHOBJICHHS HAIIPSIMY
(MO3UTUBHUIM 4K HETaTWBHMIA) 1 QopMmH (JIiHINHA YW HEJiHIMHA) B3ae-
MO3B’SI3Ky MIXK MTOKa3HUKaMH, BUMIPIOBaHHS iXHbO1 TICHOTHU Ta TIEPEBIPKa
PIBHS CTATUCTUYHOI 3HAYYIIIOCTI OTPUMAHOTO KOe(III€EHTa KOPEJISILIIL.

Hapas3i po3po0eHo psi pi3HUx KoedilieHTiB kKopesiii. Haituac-
TIIIE BUKOPUCTOBYIOTh KoedimieHT kopensuii [lipcona, CnipMmena Ta
r-Kengamna. 3a3Buuaii KOMIT FOTEPHI CTATUCTUYHI IPOrpamMu MPOIOHY-
I0Th 111 TPY KOEdIIIEHTH SK OCHOBHI B MeHIO «Kopernsiitisy Ta HaxaroTh
METO/U ISl HOPIBHSIHHS TPYM 3 METOI0 BUPIMICHHS 1HIIHUX JOCITHUIb-
KHUX 3aBJaHb.

Bubip meToay po3paxyHKy KOe(IIIEHTIB KOPEIAILiil 3a1eKUTh Ha-
camImepe/]1 BiI:

v’ THITy IIKaJI¥ BUMIPIOBAHHS 3MiHHOI;

v’ BHY HOPMAJILHOCTI PO3IOALIY JaHUX.

Bu3HaueHHs B3a€MO3B’SI3KIB MK JIOCHIKYBaHUMH O3HaKaMH,
K1 TPUHMAaIOTh BUIIQJIKOBI 3HAUCHHS, TOYNHAETHCS 3 OI[IHKY 1XHbOI JIi-
HIAHOCTI.

JI;1s1 BUBUEHHSI JIIHIMHOTO B3a€MO3B’ 13Ky 3MIHHUX, BUMIPSHUX Y
KUIBKICHUX TIKaJIaxX (1IHTepBajdbHIM a00 BiAHOIIEHB), 3aCTOCOBYETHCS
KOEPIIEHT KOPENALIT 73y, [lipcona. Konu AneThCs Mpo KOpesiio Ta
HE YTOUYHIOIOTH JIeTalll, MA€ThCS HAa YBa3i came Iei MeTOo.

Koedirient kopessii 7y, I[lipcona ¢ikcye HasBHICTD JHILIE JIi-
HIAHOTO B3a€MO3B’ 13Ky M1 JOCIIKYBAaHUMH JTaHUMU U Bapiloe B Me-
ax B —1 10 +1. 3HaK BKazye Ha HAMPSIM B3a€EMO3B’ 13Ky, a a0COJIFOTHE
3HAYEHHsA KoedillleHTa — Ha cuily 3B’si3Ky. KoedilieHT kopessiii
[lipcoHa € mapaMeTpUYHUM METOJIOM 1 MOT0 KOPEKTHE 3aCTOCYBAHHS
MOXJIMBE JIMIIIE, SKIO PO3MOJUICHHS JaHUX JBOX 3MIHHUX HE BIIpi3-
HSETHCS BiJl HOPMAJIBHOTO BUTY.

3Ha4yeHHs Koe(ilieHTa KOPEALii 7y, Ilipcona BU3HAYA€THCA 32

dbopmy010:

N XY-XY _ nY XY-Y X}y
XY 7 oxoy  JIXP-2XZX)nMEYP-3YXY)

(4.1)

ne X, Y — 3HaueHHS 3MIHHUX;
XY - CepeH1 3HAYCHHSI 3MIHHHUX;
Oy, Oy — CTaHJApPTHE BIIXUJICHHS 3MIHHUX;
n — o0cAr BUOIPKHU AOCIIIKYBaHUX.
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[TokasHUKOM po3Mipy eheKTy B3aEMO3B’SI3KY MIXK JIOCITIKYBAaHUMHU
MOKa3HUKAMH, KpIM O€3M0CepeTHhO CaMOTo EMITIPUYHOTO 3HAYCHHS KOe-
(birtienTa 73y, MOXKE BUCTYIIATH 1 KOSDILIEHT JAETEPMIHALIT r? = R, T0OTO
KoeiIieHT Kopessii B kBaapaTi. Bin 3mintoeTses Bin 0 1o 1 (abo Big 0
10 100 %) 1 moka3ye sIKOr0 MipOIO MIHJIMBICTH OJTHIET 3MIHHOI 00yMOBJICHA
(IeTepMiHOBaHA) BILIMBOM IHINOI 3MIHHOI. Ha mifcTaBi MOKasHUKA Ty,
JIx. KoeH BuAIIMB Taki rpajarlii BETMIUHA po3MIpy eheKTy:

» 0,00 <r2<0,01 —HecyTTEBUL;

» 0,01 <r2<0,09 — manuii;

» 0,09 <r2<0,25 - cepennii;

» 0,25 <r2<1,00 — BeIHKHI.

4.3. OCHOBH perpeciiiHOro aHasizy

PerpeciitHuii anHani3 TpyHTY€TbCS Ha TPUMYIICHHI, IO B3ae-
MO3B 30K MDK IOKa3HUKaMH JOCITI/DKCHHS YMHHHMKA (O3HAaKa, sKa
BIJIMBA€E Ha 1HIITY O3HAKY) Ta O3HAKaMU Pe3yibTaTy (O3HaKa, sika 3Mi-
HIOETBCS B PE3YJIbTATI BIUIMBY YUNHHHKA) MOKE OYTH BUpaKECHUH (PyHK-
iero Y = f(X), sika Ha3UBa€THCS PIBHSIHHIM perpecii.

Pienanns pecpecii — piBHSHHS, SIK€ BUPA)KA€ B3a€EMO3B’ 130K MIXK
JaHUMU, 10 JOCHIDKYIOThCS. [HaKIIe KaXydd, eKOHOMIKO-CXeMaTHy-
Ha MOJEJIb 3aJI€KHOCTI pe3yJIbTATUBHUX O3HAK B1Jl (DAKTOPHUX O3HAK.

I'padix piBHAHHS perpecii — ue JiHis peepecii, MO BIIOOpaAXKYeE
KOpeJsiiay 3anexHicTb. Ha rpadiky mo ropuzonTansHiid oci (OX)
BIJIKJIQIAIOTHCA 3HAYeHHS (DaKTOPHMX O3HAK, a HAa BEPTUKAIBbHIN OCi
(OY) — noka3HHUK O3HAKH pE3yIbTaTy.

3TiIHO 3 aHATITUYHUMU PIBHSHHAMU 15 3QJI€XKHICTh MOXKE OyTH
JTIHIAHOK a00 HEJHINHOIO.

HaiinommpeHimyrMu piBHSIHHSIME pErpecii € Taki:

Yy = a + bx — niHiiiHe;

y = ab”* — noKa3HHUKOBE;

y = ax? — crenenese;

y = a + bx + c¢x? — napaboiuHe;

y=a-+ i rinepOoivHe,

7ie Y — TEOpEeTUYH1 JJaH1 O3HAKHU PE3YJIbTaTy;
a, b 1 ¢ — xoedimieHTH perpecii (mapamMeTpu piBHIHHS perpecii).
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[lepuiuM etamom perpeciiiHoro aHaii3y miJ 9ac OOTpyHTYBaHHS
MOJIEJI1 € BUPIIIEHHS JBOX 3aBJaHb. BUOIp (PAKTOPHUX 1 pe3ysIbTaTUB-
HUX 3MIHHHUX Ta BUOIp TUITY PIBHSHHS perpecii.

[IpaBuibHUM OiA01p O3HAKK W TUIY PIBHSAHHS pErpecii BUMarae
TEOPETUYHOTO aHaji3y 3B’s3Ky. g mepeBipku MpaBUIbHOCTI BUOOPY
TUITY PIBHSHHS PErpecii 4acTo BUKOPUCTOBYIOTH rpadiyHe mpejcTaB-
neHHs 3B’ sa3Ky. [lin yac moOynoBu 1boro rpadika Ha TOPU3OHTAIBHIN
0C1 BIJIKJIAAI0ThCSI MMOKA3HUKH (DaKTOPHOTO YMHHUKA X,  HA BEPTUKAIb-
Hill OC1 — 3HaYCHHs Pe3yJbTaTUBHOTO YMHHMKA Y. Ha rpadiky xoxHiN
OJIMHUIII CYKYITHOCTI BiJIIIOBiIa€ OKpeMa To4ka. 3a opMor0 TOUOK Ha
KOPEJAIHHOMY MOJI1 pOOISTH, BUCHOBKH MPO THI PIBHIHHSA perpecii. Y
pa3i BEJIMKOro 00CATY CYKYIMHOCTI Ha rpadik BapTO HAHOCUTHU CEPETHIO
IPyNOBY BEJIMUMHY aHAJTITUYHOTO TpyMyBaHHs. JIiHisl TPyHOBUX cepe/l-
HIX Ha3MBAETHCS EMITIPUYHOIO JIiHI€ perpecii. s Toro mob Bu3Ha-
YUTH THUI PIBHSHHS pErpecii, BUKOPUCTOBYIOTh METOJIU MOIIYKY (PYHK-
id. Y npoMy pasi po3paxoBYIOTh Pi3HI THUIM PiBHSHBb perpecii, il Ha
OCHOB1 CTAaTUCTUYHUX T4 MAaTEMAaTHYHHUX KPUTEPIiB OOMPAEThCSA HaM-
Kpaiie 3 HuX. Ha eTani otiHroBaHH# JiHIT perpecii napaMmeTpu oOpaHux
PIBHSHB BU3HAYAIOTh 3 BUKOPHUCTAHHIM METOIy HAMMEHIITUX KBapaTiB
3a IOMOMOI'010 OOYAOBH Ta PO3B’SI3aHHSI CUCTEMHU HOPMAJIbHUX PiB-
HsHb. JIIHIIHA (QyHKIIS BIMOBIIA€ TaKiii CUCTEMI1 PIBHSIHbD:

na+be=Zy |
a) x+bY = xy

Oco0HMBOi yBaru 3aciiyroBy€e iHTepIIpeTallis mapameTpiB a ta by
piBHsHHI JiHIAHOT perpecii. [lapamerp b mokasye 3MiHY cepeaHBOTO
3HAYEHHS 03HAKU Y BJIACHOMY BUMIpI M1 Yac 30UIbIIEHHS (DAKTOPHOT Ha
OJIMHUIIIO BIacHOrO BUMIipy. [lapameTp a — 1ie TeopeTruHe 3Ha4eHHA Y
y pasi X = 0.
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4.4. MopeJi 3B’13Ky B IOPAJAKOBHX BUMIPIOBAHHSIX.
PaHrosi kopeJasuii

VY ncuxosiorii 4acTo BUHUKAE MOTpeda MpoaHali3yBaTH 3B’ 30K
M1DK 3MIHHUMH, 5IK1 HEMOYKJIMBO BUMIPSITH B IHTEPBAJIbHIN KA1, IPOTE
MO>KHa BITOPSAKYBAaTH Ta MPOPAHKYBATH 3a CTYINEHEM IOCITaOICHHS
a00 TOCHUJICHHS TIPOSIBY O3HAKHW. JJIsT TOro 100 BU3HAYUTH HILIBHICTH
3B’SI3Ky M1 JAaHUMH, BUMIPSHUMH B MOPSIKOBHX IITKaIaX, 3aCTOCOBY-
I0Th METOJIU PaHTOBO1 KopeJsiii. Jlo Hux Hanexarb: koedimientu Crip-
MeHa Ta KeHnmana (BUKOPUCTOBYIOTH JUIsl BUSHAYCHHS TICHOTH B3ae-
MO3B’SI3Ky M1 BEJIMYMHAMM) 1 KOe(PIlI€EHT KOHKOpAALii (BCTAHOBJIIOE
B3a€EMO3B’SI30K MK JIEKIbKOMa 03HaKamu). Bukopuctanus koediilieH-
Ta JiHIHHOI Kopensamii [lipcona y pasi, KoM Mpo 3aKOH PO3MOILTY
TUIT BUMIPIOBAJIBHOI IIKAJIM HAJ1MHOI 1H(OopMalii HeMae, MOXe MpU3-
BECTH JI0 BUHUKHEHHSI 3HAYHUX TTOMUJIOK.

Metoau paHToBOi KOpesllii MOKYTh OyYTH BUKOPHCTAHI ISl BU-
3HAQYEHHS TICHOTH 3B’SI3KY HE TUIBKU MK KUJIbKICHUMH 3MIHHUMH, a 1
MDK SIKICHUIMH O3HaKaMHM 3a YMOBH, III0 IXHE 3HAUCHHS MOKHA YIIOPSI/I-
KyBaTH Ta mpopamxysaTu. LI MeToan Takox MOXyTb OyTH BUKOPHC-
TaHi CTOCOBHO O3HAaK, BUMIPSIHUX B IHTEPBAJIbHHX IKAJIaX, IPOTE TXHS
€()EeKTUBHICTH Y IIbOMY pa3i OyJie HUKUOIO.

HermapaMeTprnyHUM aHAJI0TOM KJIACHYHOTO KOediIeHTa KOopes-
uii ITipcona € xoegiyicnm kopensayii panzie Cnipmena. oro oco6nu-
BICTIO € T€, IO i Yac pO3paxyHKy BpaxOBYIOThCS paHTH, a HE CepeTHE
aprupMeTHUUHE Ta qucrepcis 3MIHHUX. EMmipuyHe 3HaueHHs KoedillieH-
Ta paHroBoi kopelsiii CripMeHa BU3HAYAETHCS 32 POPMYJIOLO:

=1 - SZ4 (4.2)
S n-(n2-1)’ '
ne d — pi3HUILS PaHTiB;
n — o0cAr BUOIPKH TOCTIKYBaHUX 200 KUTBKICTh O3HAK.

JI71s1 paHTiB adbTepHATUBOIO Kopesiii 3a CIipMEHOM € KOpeJis-

g 7-Kenmana.
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Koediuient konkopauii Kengana BUKOPUCTOBYIOTh, KOJIM CYKY-
MTHICTh 00’ €KTIB XapaKTEPHU3YEThCS KIJIbKOMA MTOC1TOBHOCTSIMU PAHTIB
1 MOTp10OHO BCTAHOBUTU B3a€EMO3B’SI30K MIXK IMOCIIAOBHOCTSAMM. Taki
3aBJaHHS BUHUKAIOTh, HAIIPUKJIAJ, IiJl YaCc aHali3y €KCHEepPTHUX OIli-
HOK: KUIbKa €KCIEPTIB PAHXKYIOTh TUX CaMHX JOCIIJKYBaHUX OCi0 3a
MIEBHOIO SIKICTIO, a ICUXO0JIOTY BAPTO BUBHAYUTH CTYIIHb Y3TOJKEHOCTI
JYMOK TPYIIA €KCIIEPTIB.

3rinHo 3 kopensuiero Kenmana HampsiM 3B°SI3Ky MOKHA BH3Ha-
YUTH, MOPIBHIOIOUM MIITOCTIIHUX MomapHo. 30iraHHs 3MiHU 3a X 3a
HAIPaBJICHICTIO 31 3MIHOIO 3a ¥ BiJI0OpaKy€ MO3UTUBHUM 3B’ SI30K, He-
301raHHsl — HETaTUBHUM 3B SI30K.

Emmipruune 3HaueHHs KoedilieHTa paHroBoi kopensiii T KeH-
Jaja BU3HAYAETHCA 3a (DOPMYJIOIO:

p—
T = n(Tf)/Z (4.3)
ne P — KiabKicTh 30iriB (ITOT0/KEH] TTapu);
Q — KUIBKICTb 1HBEPCiH (HEMOTOIKEH1 Mapu);
N — 00cAr BUOIPKH TOCIIIKYBaHUX 200 KUTbKICTh O3HAK.

[TokazHukoM po3Mipy eeKTy BUCTYIIA€ OE3MOCEPETHBO CAME EM-
nipuyHe 3HaueHHs koedirienTa t-Kengana. ¥V pasi iHTepnpeTaltii not-
pIOHO OpIEHTYBAaTUCS HA METOAWYHI PEKOMEHallli, 3amporOHOBaHI
JxxetikoboMm Koernowm.

Tabmuus 4.2 — 3nadeHns koedimienta Kenmanna
3a JIxeitkoooM Koenom

PiBens po3mipy edexty Bennuuna xoedimienrta
HecyrtreBuii 0,00<|7]<0,10
Masmii 0,10<]7|<0,30
CepenHiii 0,30<|t|<0,50
Benukui 0,50<|7]<1,00
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4.5. OuniHka TICHOTH B3a€EMO3B’I3KY
MiK HOMIiHAJLHUMHU JaHUMHU

JlocUTh 4acTO B IICUXOJIOTI 1] YaC BUKOHAHHS PI3HUX BHUJIIB J10C-
JiKeHb (PIKCYIOTh M aHAI3yIOTh O3HAKH, 1110 HE MaloTh Oe3nocepe/i-
HBO1 KIJTbKICHOT MipH. Taki f1aHi mpeAcTaBiIeHl B HOMiHAIbHINA (HOMIHA-
TUBHIM, HaliIMEHYBaHb) BUMIPIOBAJIbHIN IIKadl. Y Mexax M€l IMKaau
00’ €eKTH KITacu(IKYIOTh, a KJIACH 37I¢01IBIIO0 IMT03HAYal0Th HOMEPaMH,
SIK1 HIYOTO HE CBIIYATh MPO BJIACTUBOCTI 00’€KTa, KpiM TOTO, IO BiH
HAJICKUTH J0 MEBHOI TPyIIH.

VY takomy BUNAAKY JJIsl aHAITI3y KUTBKICHOT 3aJIE5KHOCTI MiXK 3MI1H-
HUMHM BUKOPUCTOBYIOTH KOE(IIIEHTH, PO3POOJIEHI HAa OCHOBI TECTY
v>-Ilipcona. 3nauenns 0 BiAmoBinac MOBHIM He3alEKHOCTI 3MiHHUX, a
1 — iXHIM MaKCUMAaJIbHIN 3aJI€KHOCTI. Y ITUX KoedilieHTax 3HaK HE 1H-
TEepIpeTy€eThcs. BiH HE BKa3ye Ha HAMpPsIM 3aJICKHOCTI, TOMY IO 3aJie-
KUTh B1Jl KOJIyBaHb (ITIO3HAYEHB) Ipajalliii 3Ha4eHb O3HAK.

Koegiyienm xonmuneenyii Kapna IlipcoHa ¢ 103BoJiss€ BHU3HA-
YUTHU acOIllallil0 MK SKICHUMHU XapaKTepUCTUKaMu 00’ €kTiB. Bukopu-
CTOBYETBCS JIJISl TIOLIYKY 3aJIEKHOCTI MIK 3MIHHUMHU, 110 BUMIpPSIHI B
JTUXOTOMIYHIM (MOKE€ MaTH TIJIbKHU JBa 3HAYEHHS ) HOMIHAJIBbHIN KA.
3HayeHHs 11,00 KoedillieHTa Bapitoe B Mexax Bij —1 1o +1.

€ JexkuibKa CIOCO0IB PO3paxyHKy KoedillleHTa KOHTHUHIEHIII1
[Tipcona ¢. HaliO1nbp1 mpocTuii iCHy€ 3a TaOJIUIIEIO 3B’ SI3aHOCTI O3HAK.

Tabonuis 4.3 — Tabaung 38’ 13aHOCTI

a b at+b
c d c+d
atc b+d atb+c+d

VY Takomy pasi po3paxyHKOBE 3HaUCHHS Koe]illieHTa KOHTUHT€H-
1111 00YHCITIOETHCS 3a (POPMYIIOLO:

. ad—bc
P = T crd)-@ro) (brd)

(4.4)
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KoediiieHT KOHTUHTEHIIIT HE Ma€ CBO€ET TAOMHIll 3 KPUTUUHUMU
3HaYeHHAMHU. CTaTUCTUYHA 3HAYYIICTh B3a€EMO3B 3Ky OIIHIOETHCS 3a
JOTIOMOr o010 Kputepito y2-IlipcoHa.

X* = @%-n, (4.5)

JIe (p — eMITIpUYHE 3HaYeHHS Koe(DillleHTa KOHTUHT CHIII1;
n — o0csr BUOIPKHU JOCHTIIKYBaHHUX.

JIist npuMHATTS PilIEHHS PO PIBEHb CTATUCTUYHOI 3HAYYILOCTI
noTpiOHO eMITipuyHe (po3paxyHKOBE) 3HAUeHHs KpHuTepito x%-Ilipcona
NOPIBHATH 3 TaOJWYHMM (KPUTHUYHMM) 3HAYCHHSIM. KpuTHdHe 3Ha-
YEHHSI BU3HAYAETHCS 3aJIEKHO BIJl YKClIa CTYIEHIB CBOOOAM Ta 3ajaa-
HOTO O-PI1BHSI.

SKmo x? eMIl. > x? KpUT., TO 3aJIeKHICTh Mi’k 03HAKAMH CTAaTHC-
TUYHO 3HAYyIa, TOOTO O3HAKU 3MIHIOIOTHCS y3TOJIPKEHO.

SIxuo x? emr. < x? KpUT., TO CTATUCTUYHO 3HAYYLIO] 3aJI€/KHOCTI
MDK O3HaKaMU HEMaAE.

JI1st motyKy 3a7eKHOCTI MK 3MIHHMMH, 1110 BUMIPSIHI B HOMI-
HaJIbHIM JTMXOTOMIYHIM IIKaJjl, TaKOXX BUKOPUCTOBYEThCS KOEMIIIEHT
acomianii FOna Q. Moxe HaOyBatu 3HaueHb B iHTepBaii Big —1 g0 +1.
BusnauaeTbes 3a opmyIioro:

Q:

ne a, b, ¢, d — maui, 1110 BU3HAYAIOTHCS 3riTHO 3 TaOJIHIEIO 3B’ A3aHOCTI
O3HaK po3MipoMm 2 X 2.

HesBaxkatouu, 110 koedirieHT acoriarii KOmna ta koedirieHT KOH-
tuHreHmii [lipcona BUKOPUCTOBYIOTH JJIsI BUPIIICHHS OJHAKOBHX 3a-
BJIaHb, KOXKEH 13 HUX Ma€ CBOi 3akoHOMipHOCTI. KoedimieHT KOHTHHTE-
HIIIi BUMIpPIO€ IBOOIYHY 3aJICKHICTh, a KoedirieHT acomiarii FOna — of-
HOO1YHY. SIK HACIIIOK, KOe(ILIEHT acowiaii 3aBx a1 OUTbIINN Koedi-
I[IEHTa KOHTUHIEHIII 3a YMOBH, 1110 BOHM PO3paxoOBaHi 3a OJHUMH U
TUMHU caMuMu AaHuMH. KoedilieHT KOHTUHTEHIIIT 1a€ OUIbIIT 00epexk-
HY OLIIHKY CTYHEHS TICHOTH 3aJIEKHOCTI.

JI71s1 OLIHKM 3aJIKHOCTI B CUTYaIIisX, KOJIU KOYKHA 3MiHHA TIpe/-
CTaBJIEHA B HOMIHAJILHIN IIIKAJI1 Ta Xo4ya O OJHA 3 HUX Ma€ OUIBII HIK
JIB1 Tpajialliii, 3aCTOCOBYIOThCSI KOS(DIIIEHTH B3a€EMHOI 3B’ I3aHOCT1 03-
Hak Ilipcona C, Uynposa K ta Kpamepa V.

ad—bc

ad+bc’ (4.6)
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i kxpuTepii IpyHTYIOTHCS Ha O€3MOCEPETHROMY PO3PAXYHKY KPH-
tepito x2-Ilipcona. IToTpibHO 3ayBaXkuTH, IO i3 30iNBIIEHHAM 3Ha-
YeHHs Y% cHJIa 3aJ1eXKHOCTI Koe]illieHTiB B3a€MHOI T10B SI3aHOCTI 3pOC-
Tae. PospaxyHkosa Gpopmyia x2-ITipcona Mae Takuii BUTJIA:

(feMr[._fTeo .)2
X=X *

) (4.7)
fTeop.
e k — KUIbKICTh KJIACOBUX IHTEpBaMIB (Tpajailiil) JAOCTIIXKYBaHOI
O3HAKH;

feun. » freop. — EMIIPUYHI Ta TEOPETHYHI (OYiKyBaHI) YaCTOTH, IO Bij-

MOBIJIAF0Th BUBHAYEHHUM I'pajiallisiM 3MIiHHOI.
JI71s1 po3paxyHKy T€OPETUYHOI (OUIKYBAaHO1) YaCTOTH JJIsl KOXKHOI
KOMIpPKH Ta0JIUIll NOTPIOHO 3HATH, 1IO:

fij = fl—nf] (4.8)
ae f; — cyma 9acToT y BCix KOMipKax I-psjika;
f; — cyma "acToT y BCiX KOMIpKax J-CTOBITYMKA,
n — CyMa 4acToT y BC1i TaOIMIll OB’ A3aHOCTI O3HAK.
3nauenHst koedimieHTiB Ilipcona C, Yynposa K Ta Kpamepa V
Moxe OyTu B Mexkax Big 0 1o +1, ajge KokKeH KpuTepiid Mae CBOi 0c00-
JUBOCTI.
Koedimientn B3aemuoi nop’s3anocti Ilipcona C, Uynpora K Ta
Kpamepa V BuzHauaeTbes 3a hopmynamu:

C = / (4.9)
K= \/n,/(k 1)-(m— 1)’ (4.10)

% /m (4.11)

ne 2 — emmipuuHe 3Ha4eHHs Kputepiro y2-Ilipcona (y Bcix popMynax);
n — o0csr BUOIPKU JA0CHIIKYBaHUX (Y BCIX (popMyiax);
k, m — KUIBKICTB PSAJKIB 1 CTOBIYHMKIB Y TaOJIHII 3B’ A3aHOCTI O3HAK
(popmyna Yymnpona K);
C — HaliMeHIIIa KUJIbKICTh Tpajarliii 13 7BoX 3MiHHUX ((opmyna Kpa-
mepa V).
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OOMEXeHHS Y BUKOPUCTAaHHI WX KOC(IIIEHTIB BIAMOBIIAIOTH 00-
MeKEeHHSIM Kputepito y2-IlipcoHa, a came: oOcsr BUOIPKU HOBUHEH OYTH
n > 30, He OutbIIe 20 % TeopeTUUHUX (OUIKYBaHHUX) YAaCTOT MOXKYTh OyTH
MeHI 5. BonHouac He TOBUHHO OyTH TEOPETUYHUX YacTOT, MEHIIUX 1.

Tabmu1rh 13 KPpUTHYHUMH 3HAYCHHSIMH 71 KOS(IIIEHTIB ITOB 32~
HOCTI HeMae. ToMy JJIsl IPUUHSATTS CTATUCTUYHOIO PIIICHHS MOTP1OHO:

» BUOpaTU PiBEHb 3HAUYLIOCTI Ta CPOPMYIIIOBATH HYJIBOBY M
aNbTECPHATUBHY T1OTE3H;

> 0OUMCIIUTH eMIIpUYHE 3HAUYEHHS KpHuTepiro y2-Ilipcona;

» pPO3paxyBaTH 3HAYEHHS KoedillieHTa B3aEMHOI ITOB’SI3aHOCTI;

> NOPIBHATH eMITIPHYHE 3HAYCHHS KPUTEPIIO Y% 3 KpUTHUYHNM 3HA-
YEHHSIM JUTS BITOBIIHOTO 4Kcia crymneniB cBodomu. df = (K —1)-(m 1),
ne k, m — KIJIbKICTh PSAKIB 1 CTOBITYMKIB TAOIHIIl ITOB’ I3aHOCTI O3HAK.

> SAKIO y2 eMI. > y2 KpuT., TO 3aJISKHICTh Mi’K O3HAKAMH CTa-
TUCTUYHO 3HAuyIlla, TOOTO O3HAKU 3MIHIOIOTHCS Y3TOJXKEHO. SKIIo
x? emr1. < y? Kput., T0 GOPMYITIOETHCS BUCHOBOK IIPO BiJICYyTHICTh CTa-
TUCTUYHO 3HAUYIIO1 3aJI€AKHOCTI.

Ipuxaaau po3B’si3Ky THIIOBHMX 32124

\ I 1. 3a pe3ynpTraramMu TECTYBaHHS JOCIII)KYBAHUX, BU-

57 . .
o/é £\ 3HAYUTH B32€MO3B 30K MK [IOKA3HUKOM TPHBOXKHOCTI Ta
¢§ ?ﬁ

=\

KUTBKICTIO MIPABUJIBHUX BiMIOBIICH.

Ta6muns 4.4 — Po3moin npaBuIbHUX BiATIOBIICH
3a TOKa3HUKOM TPHUBOXKHOCTI

Ne 3/m [Toxa3HUK TPUBOKHOCTI KinbkicTh mpaBUIbHUX BIAMOBIACH
1. 2,8 8,0
2. 1,9 13,0
3. 2,9 5,0
4. 2,0 16,0
S. 3,0 11,0
6. 3,1 6,0
7. 2,8 9,0
8. 1,6 18,0
9. 3,2 5,0
10. 3,3 2,0
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Posé’sazanns:
3a monomoroto porpamu PSPP po3paxyeMo koedilieHT Kopens-
uii ITipcona.

&2 Bueig — PSPPIRE MNepernag smeegednx gadux - UMRELEASED TEST SOFTWARE! MOT FOR PRODUCTION USE,

Dain  3MmiHv  Bikda J[Josigka
b CORRELATIONS CORRELATIONS

CORRELATION
/VARIABLES = TpueBOoXHICTE Bignoeigi
SPRINT = TWOTAIL 5IG.

Kopenawjii

T OHB O HICTE Bigrosiq’
T B OMKHICTE Kopeasyis Mpoosa 1,00 -,92
SHay. (Geotiyna) 000
N 10 10
Bigrosigs Kopeasuyiag Mipocosa -9z 1,00

IHaY. (Geobiuna) ,000
N 10 10

Pucynok 4.1 — Pe3ynbTaTil po3paxyHky KoediiieHTta kopessiii B PSPP

OTxe, MK TTOKa3HUKOM TPUBOXKHOCTI M KUIBKICTIO MPAaBUIBHUX
BIJINOB1/IeH ICHY€E TiCHUN 0OepHeHul 3B’ sa30K. Ha 92 % kiabKicTh mpa-
BWJIBHUX BIJIMOBIJEH 3aI€KUTh BiJ PiBHS TPHUBOXKHOCTI.

Pe3ynbrati perpeciiiHoro aHaiidy BU3HA4YaTh CTYMIHb BILUIUBY
MOKa3HMKA TPUBOXKHOCTI Ha KIJIbKICTh MPAaBUIILHUX BIMOBIACH.

&2 Bueig — PSPPIRE Mepernan emeegennx gannx - UNRELEASED TEST SOFTWARE! NOT FOR PRODUCTION USE.
©aiin  3mien  Bikwa [osigka

SAVE SAVE
) REGRESSION SAVE OUTFILE="C:\Users\1111\Downloads\PS.sav".

REGRESSION

REGRESSION
[VARIABLES= TpueoxHpCTE
/DEPENDENT = Bignosigi
/METHOD=ENTER
JSTATISTICS=COEFF CI R ANOVA BCOV.

Peztome mogeni (Bignoeiai)
R | R2 | CwopwrosaHe R? | CT. moxwbia ouiHki
02 | 84 82 2,19

ANOVA (Bignoeiai)

| CyMa kB34paTie | df | CepeaHe 33 KBagpaTamit F FHEY.
Perpecia 201,71 | 1 201,71 | 42,03 ,000
ZaNHIUIKH 38,39 | 8 4,80
Jaranom 240,10 a
KoedpiuienTu (Bignoeiai)
Hecranfapriaosadi koegiyichTit | CrangapTHIosaHi KoegiyfcHTi 95%-1i gogipyni iHTepsan 47 B
g CTEH. moxHOKS il t FHay, |  HIpKHA Maxa BepxHA MEXa
(Crana) | 30,27 3,31 00| 9,15 | 000 22,65 37,90
TPUBOKHB T | -7,89 1,22 -,92 | -6,48 000 -10,69 -5,08
Kopenauii koediujiexTie (Bianoeiai)
Magens | TpHBOKHDCTE
| Kosapiauii |

PucyHnok 4.2 — Pe3ynbTaT perpeciitnoro ananizy B PSPP
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OTtpumanu niHiliHe piBHsHHS perpecii: Y = 30,27 —7,89x.
ToOTO B pasi 3pocTaHHs MOKa3HUKA TPUBOXKHOCTI HA OJUHUIIIO
KUTBKICTh MTPAaBUIILHUX BIAMOBIICH 3MEHIITY€E€THCS MMPUOIM3HO Ha 8.

2. PosrasiHemMo 1B1 AMXOTOMIYHI O3HAKu: cTaTh (1 — YOJOBIK,
0 — kinka) 1 maminug (1 — manute, 0 — He manuTe). [Ipunycrumo, 1s
MEPEBIPKH 3B’ SI3Ky MIXK CTATTIO 1 ajiHHAM gociimxeHo 100 ociO.

Tabnuusg 4.5 — HoTupuKIIITUHHA TaOJIULIS CIIPSPKEHOCTI
MIJK O3HAKaMHU «CTaThy» | «ITaTIHHS

CXUIIBHICTD 10 Cratb
. ; ; Pazom
HaJI1HHA Yo10BI1K Kinka
ITaaute 42 18 60
He nmanutse 13 27 40
Pasom 55 45 100

Ywm B3a€MOIIOB’ s13aHi1 TOCITIKYBaHI O3HAKU «CTaThy | «ITaTiIHHS» ?
Po3zs’sazanns:

O6unciumo koedimieHTH acomiarii KOna Ta KOHTUHTEHITi:
ad-bc _ 42:27-18-13 _ 900 _ . o
ad+bc ~ 42-27+18-13 1368 ’

Q=

ad — bc _ 42 - 27 — 18 - 13 _ 3 43603
J@+b)(c + da+ b +d J@2 + 18)(13 + 27)(42 + 13)(18 + 27) V66

Sk 6aunmo, 111 KoedilieHTH BIAMIHHI B HYJISI i BOJHOYAC CYyT-
T€BO PI3HATHCS. 3BaKAaIOUM HAa OJHOOIYHICTHh KoedimienTa FOmna 1 n1Bo-
O14HICTh KO€(IliEHTA KOHTUHTEHIII1, TOXOJANUMO BUCHOBKY, IO 3QJI€XK-
HICTh MIXK O3HAKAMHU «CTaTh» | «IaJiHHI) ICHYE, TPHYOMY BOHA IIBHU-
e ogHoO1YHa, HiK O0aratoOidyHa, TOOTO cepell YOJIOBIKIB OUIBIIICTD
NajJuTh, a cepell )KIHOK TaKoi SBHOI IepeBary J0 HEeMajiHHS, K Yy YO0-
JIOBIKIB JIO MAJIIHHS, HE CIIOCTEPITa€ETHCS.

3.V nmocaypKeHHSX, SKI MOJACIIOIOTH IISUILHICTH aBlaJHCIET-
4epiB, TpyIa J0CTIHKYBaHUX 37100yBaviB BUIIOI OCBITH (h13UYHOTO (ha-
KYJBTETY JIEPKABHOTO YHIBEPCUTETY MPOXOAMUIIa IPAKTUKY TEepe]] Mo-
4aTKOM poOOTH Ha TpeHaxkepi. JlocmiKyBaHl MaJlk pO3B’I3aTH 3aj1aul
BUOOPY ONTUMAJIBLHOIO TUITY 3JITHO-TIOCAI0YHOT CMYTH JJIS 3a1aHOTO
TUITY JIiTaKa.
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Tao6aus 4.6 — [Toka3sHUKH KIJIBKOCTI TOMHUJIOK,

3pOo0JIEHUX M1]1 Yac TPEHYBAILHOI Cecli,

1 piBHS BepOaJbHOTO 1HTEJIEKTY CTYACHTIB-(13UKIB

Kox imeH1 KinpkicTb Hoxasiuic
Ne 3/m BEpOaILHOTO
CIIOCTCPECIKYBAHOTO TTOMHJIOK IHTEJICKTY
1. A T. 29 131
2. A 1L o4 132
3. I 4. 13 121
. AL 8 127
5. A. C. 14 136
6. €. K. 26 124
7. A K 9 134
8. I B. 20 130
9. Al 2 132
10. B. ®. 17 136
Cyma 192 1309
Cepense 19,2 130,9

Yu noB’s3aHa KUTBKICTh TOMHUJIOK, 3pOOJICHUX JTOCIIIKYBaHUMH
M1]] Yac TPEHYBAJIbHOI CECli, 3 TOKa3HUKOM BEpOAIbHOTO IHTEJIEKTY, 00-

YHCIICHUM 3a MeToaukoro JI. Bekciepa?

Po3e’a3anua.

ChopMyt0€eMO OCHOBHY i aJIbTEPHATUBHY T1MOTE3H.

HO: xopensiiss Mixk KUIBKICTIO TOMUJIOK 1 PIBHEM BepOaIbHOTO
IHTEJIEKTY HE BIAPI3HAETHCS B HYJIS;
H1: xopendiiss Mk KUIBKICTIO TOMUJIOK 1 PIBHEM BepOaIbHOTO

1HTEJIEKTY BIIPI3HAETHCS CTATUCTUYHO 3HAUYIIE Bl HYJIS.

[IpopanxyeMo 00u1Ba TOKa3HUKA B1Jl HATMEHIIIOTO 10 HAWOIb-
I0T0, MIJIPaXy€e€MO Pi3HHUIIl MK paHTaMH Ta MiAHECEMO X 10 KBajpary.

JlaHi 3aHEeCceMO B TaOJIMITIO.
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Tabnuus 4.7 — Po3paxyHOK JiJisi paHrOBOro KoeilieHTa Kopesiii
Crnipmena mij] 4ac MOPIBHSHHS MOKa3HUKIB KIJIBKOCTI
MOMUJIOK 1 BepOaIBLHOIO 1HTEIEKTY 3/100yBayiB-(P13UKIB

. IToxa3Huk P13uuns
. KinbkicTp , 2
Kon imeH1 BepOaIBLHOTO paHTiB d
IIOMHJIOK .
Ne 3/m | cmocrepexy- IHTENeKTy d
BaHOTO 3Ha- 3Ha-
Panr Panr
YEHHS YEeHHS
1. A.T. 29 9 131 4 5 25
2. A.TI. 54 10 132 55 4,5 20,25
3. I. 4. 13 4 121 1 3 9
4, A.1l. 8 2 127 3 -1 1
5. A.C. 14 5 136 9 16
6. €. K. 26 8 124 2 6 36
7. A. K. 9 3 134 7 16
8. JI. B. 20 7 136 9 -2 4
9. A. L 2 1 132 55 -4.5 20,25
10. B. @. 17 6 136 9 -3 9
Pazom 55 55 0 156

OCKUIbKY JIesIK1 TOKA3HUKH BepOaTbHOTO IHTEJIEKTY MatOTh OJTHA-
KOB1 PaHTH, PO3pPaxyeMO MOMPABKY:
b>—b 23-2 33-3

T = = =2,5
b 12 12 1z

EMmipuune 3HaueHHA KOe(DiI[IEHTa pAHTOBOI KOPEJISIIIi:

YdZ+ T, + T, 156,5+ 0+ 2,5
: =1-6- = 0,036.
n-(n?-1) 10- (102 — 1)

rSeMn —1-6

BuznaunMo KpuTHYHI 3Ha4eHHS KoedirfienTa i 3aaaHoro n = 10:

20 = 0,64; 20 = 0,79.

- 0,05_. . :
Ockinbku || = 17 rinote3a HO mpuiiMaetbes. Kopemsiiis
MDK MOKa3HUKAMHU KIJIBKOCTI IIOMHJIOK 1 pIBHEM BEpOaTbHOTO 1HTEJIEK-

Ty HE BIJIPI3HAETHCA Bl HYJIS.
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IlepeJsik nuTaHBb i 3aBaHb J1JIs1 CAMOKOHTPOJIIO

1. Buau B3a€MO3B’SI3KIB MK JOCTIKYBAaHUMU SIBH-
IIaMHU.

2. CyTHICTh CTOXaCTHYHOT 3aJI€KHOCTI.

3. CyTHICTb KOPENALIITHOT 3aJI€KHOCTI.
4. Mopnenb aHaJIITUHYHOTO TPYITyBaHHS.
5. TeopeTuuHe oOTpyHTYBaHHS MOJECIII.
6. IlonsTTs perpecii.
7
8

Orinka JiiHii perpecii.
BumiproBaHHS HIIJILHOCTI 3B’ SI3KY.
9. JlocnmikeHHsT 1CTOTHOCTI 3B’S3KY B TICHXOJIOTIYHHMX JIOCHI-
JOKEHHSX.
10. ITousrts kputepito Dimepa.
11. JocmimKyeTbCa YUTAlbKA ayJUTOPIs JESKOTO KypHaly 3a
TEHJICPHOI0 03HAKOI0. Y pe3yibrari onutyBaHHsa 100 oci® oTpuMaiu
TaKl JaHi:

Tabnuus 4.8 — HoTupUKIIITUHHA TAOJUIIS CIIPSPKEHOCTI
MIXK O3HAKAMHM «CTaTh» | «IUTaY KypPHATY»

CraBieHHs Cratb
; ; Pazom
JI0 )KypHAITy Yonosik JKinka
Yuray 12 25 37
Heuurau 31 32 63
Pazom 43 57 100

Uu B3aeMONoOB’A3aH1 CTATUCTUYHO JAOCTIIKYBaH1 O3HAKHU «CTaTh)»
| «auTad KypHaIy»? 3po0iTh BUCHOBOK, pO3paxyBaBIIi Koe]imieHTH
acormarii FOna Ta KOHTHUHT€HI].

12. 'V nocaimkeHH1, MpUCBIYEHOMY MTPoOJIeMI IIHHICHOT ITepeopi-
€HTAIlll1, 0yJIO BU3HAUCHO 1€papXit0 TEPMiHATBLHUX I[IHHOCTEHN y OaThKIB
Ta IXHIX JOpOCIUX AiTell 3a MeToaukoro M. Pokiva. ¥V Tabnuili HaBe-
JIEHO paH>XyBaHHS KIHIIEBUX 3HAYEHb, OTPUMAHUX Y PE3yJIbTaTI OIUTY-
BaHHS Mapy MaTH — JI04Ka (Matu — 66 pokiB, T04Ka — 42 POKH).
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Tabnuus 4.9 — Panru TepMiHaIbHUX IHHOCTEN

3a cnuckoM M. Poknua B iHAMBIAyaJbHUX 1€papXisiX MaTepl Ta TOUKH

Psan uinHOCTEH B 1€papxii

Ne 3/m TepminanbH1 HIHHOCTI :
matepi JOYKH

1. AKTUBHE JIISJIBHE KUTTSA 15 15
2. XKutteBa MyapicTh 1 3
3. 31M0poB’s 7 14
4, [{ixaBa po6oTa 8 12
5. Kpaca npupoau it MUCTEITBO 16 17
6. JIro6oB 11 10
1. MartepianibHO 3a0€31eUeHe KUTTS 12 13
8. CycninapHe BU3HaHHS 17 3)
9. [Ti3HanHs 5 1
10. [IpoayKTHUBHE XKHUTTS 2 2
11. PozBuTok 6 8
12. Po3Baru 18 18
13. Cobona 4 6
14. [[{aciuBe moApPyX HE KUTTA 13 4
15. [lacTs 1HIITHX 14 16
16. TBopuicTh 10 9
17. YneBHEHICTh y c00i 3 7

Pazom 171 171

Uu noB’s13aH1 111 iepapxii miHHOCTeH? 1100 BiAMOBiCcTH Ha 1€ 3a-

MUATAaHHS, CKOPUCTAUTECS paHTOBOIO Kopelsiiiero CripmeHa.

TecTu 1191 CAMOKOHTPOJIIO

1. KopeasiniiHUM HA3UBAETHCA:

a) IOBHUH 3B’ 530K MK JBOMa a00 OLIbIIIE O3HAKAMU,

0) MOBHUI B3a€EMO3B’SI30K MK JJAHUMH, 110 TOCIIIKYIOTHCS;

B) HEMOBHUM 3B’SI30K MK O3HAKaMH, BCTAHOBJIICHUW Ha OCHOBI
OJIHOTO CITOCTEPEKCHHS;

I') HEITIOBHUH 3B’ 30K MK O3HAKaMU, SIKWM BUHHUKAE TI1]T Yac CIo-
CTEpPEKEHHS 3HAYHOI KIJIbKOCT1 JaHUX.

Bignosinp: 1) a; 2) 6; 3) B; 4) 1.
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2. 3a MeKi NPABUJIBLHOTO BUSHAYCHHSA MOHATTS «KOPeJsiishD
BUXOJAUTD:

a) 3aJICXKHICTh MK BUITAIKOBUMH BEJIMIMHAMH, 10 HE Ma€ (yHK-
IOHAJIBHOTO XapakTepy;

0) cepeiHe 3HaUCHHS OJTHIET 03HAKH, 1110 3MIHIOETHCS 3aJICIKHO BiJT
3HAYCHHS 1HIIIOI O3HAKHU,

B) BU3HAYEHHA (POpMU 3B’ SI3KY;

I') HETIOBHA 3aJIEKHICTh MK XapaKTEPUCTUKAMM.
BianoBins: 1) a; 2) 6; 3) B; 4) T.

3. Perpecis — ne:

a) MaTeMAaTUYHE OYiKyBaHHS 3HAYCHHS 3MIHHO1, CIPUYMHEHE 3Mi-
HOIO BHUITQIKOBOI 3MIHHOI;

0) TiICHOTa 3B’SI3KY;

B) PI3HOBH/I IMIPOIOPIIIMHOT 3aJI€)KHOCTI TBOX 3MIHHUX;

I) JIiHIS, BUJ 3aJI€KHOCTI CEpETHbOT0 3HAUYCHHSI O3HAKU Pe3yJib-
TaTy BiJl (PaKTOPHOI.

BianoBins: 1) a; 2) 6; 3) B; 4) T.

4. CToxacTH4YHUII 3B’A30K — LI€:

a) (hopMa KOpeJsIIMHOTO 3B’ SI3KY;

0) BUJ KOpEJISLIiT;

B) B3a€MO3B’SI30K MK JOCTIKYBaHUMHU BUIIQJIKOBUMH BEIINYH-
HaMH, B pa3i SIKOT0 3MiHa OJIHIET 3 HUX BUKJIUKAE 3MiHY 3aKOHY PO3II0-
Ty THIIUX;

I') TUI 3B’ A3KY MK BUIIQJIKOBUMU BEJTUYHUHAMMU.

BinnoBiae: 1) a; 2) 6; 3) B; 4) .

5. ITonsaTTa «dopmMa KOPeJAHiHHOTO 3B’ A3KY» — 1I€:

a) aHAJITUYHE PIBHAHHS 3B’ A3KY;

0) TUI aHATITUYHOI (POPMYJIIH, SIKA BiIOOpaXKy€e 3AJICKHICTh MK
JOCJII)KYBAaHUMU O3HAKaAMU;

B) BUJI JOCJIJPKEHHS B3a€MO3aJIC)KHOCTEH MK O3HAKaAMU,

') KyTOBUHM KOE(DIIIEHT y MPSIMOJIIHITHOMY PIBHSIHHI 3B’ 3KY.

Bignosine: 1) a; 2) 6; 3) B; 4) .
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6. 3a Mexi BU3HAYCHHS 3aBJaHb KOPEJISIUIHOT0 aHAJII3Y BU-
XOJHUTh:

a) OlliHKa mapaMeTpiB (cepeaHe, NUCIepcis, KoepIiieHT Kopes-
11i) JUIs1 HOPMAJIBHO PO3MOALIEHUX CYKYITHOCTEH;

0) BU3HAYEHHS 1HIUB1yaJIbHOTO CIUILHOTO BIUIMBY YMHHUKIB Ha
O3HaKy pe3yJIbTarTy;

B) BUSBJICHHS B3a€MO3aJIC)KHOI CTPYKTYpH O3HAK;

I') IepeBipKa 3HAYYIIOCTI OIL[IHEHUX MTapaMeTpiB.

Bianosias: 1) a; 2) 6; 3) B; 4) 1.

7. «MyJbTHKOJJIHEAPHICTHY — 11e:

a) KopeJrsiii M’k YNHHUKAMHU, K1 He OYJIM TEOPETHYHO JOBECHI,;

0) KOpEeJISIIsS MiXK JOCTIHKYBAaHUMHU O3HAKAMH,

B) KOPEJIALis M’k YUHHUKAMH;

T') IIOE€THAHHS IEKUIBKOX PSJIIB PO3MOALTY U1 TOOYI0BH KOPEIIs-
LIMHOT MOJEI.

Bianosigs: 1) a; 2) 6; 3) B; 4) 1.

8. 3a Mexi BU3HAUYECHHS NepeBar KOpeJasuiiHO-perpeciiHoro
METOAY Nepea MeTOI0M CTATUCTHYHUX YTPYNIYBAHb BUXOAUTh:

a) MOXKJIUBICTh JIOCIIIKEHHS B3a€MO3B’S3KIB MDK JEKIJIbKOMa
O3HaKaMHu OJIHOYACHO;

0) palioHaJbHE Ta HAaOYHE MPEJCTABICHHS HU(PPOBUX XapaKTe-
PUCTHK JTOCTIJKYBAHOTO SIBUIIIA,;

B) OTpUMaHHS IMOKa3HHUKA TICHOTHU 3B 53Ky Ta OI[IHKA MapameTpiB
reHepaIbHOI CYKYITHOCT1 Ha OCHOB1 BUOIPKOBUX JJaHUX;

I') eJIIMIHYBaHHS BUIIAJIKOBOI Bapiallii TOCII)KYBaHUX O3HAK.

Bignosine: 1) a; 2) 6; 3) B; 4) 1.

9. Kopeusiuisi, B pa3i sIKOI 03HaAKa PO3IJISAA€THCH K pPe3yJib-
TAaT il ABOX i OlIbIIle YMHHUKIB, HA3UBA€ThCH
a) KpUBOJIIHIAHOIO;
0) NPSIMOJTIHIMHOIO;
B) MHOKHHHOIO;
I') IPOCTOIO.
Binnosine: 1) a; 2) 6; 3) B; 4) T.
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10. Kopensiniiinuii 3B’5130K, y pa3i AKOro 3HaYeHHS pe3yJib-
TATHBHOI OIIHKU 3MIHIOETHCS B NPOTHJIEKHOMY HANPAMI 100
(paKTOpPHOI, HA3UBAETHCSA:

a) OOCpHEHUM;

0) KpUBOJIIHINHUM;

B) MPSIMHUIA;

T') NPSAMOJIIHITHUH.

Bignosine: 1) a; 2) 6; 3) B; 4) T.
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TEMA 5
JUCHEPCIMHUN AHAJII3
Y ICUXOJOTTYHUX JOCJILIKEHHAX

\‘ 5.1. OcHOBHI MOHATTS AUCIEPCIHHOTO aHAI3Yy.
5.2. OgHoaKTOpHUN TUCTIEPCIMHUI aHaTI3.
5.3. JIBodakTopHUIA TUCTIEPCIMHUI aHaTi3.

-

.ﬂ‘-.-

5.1. OCHOBHI MOHATTS AMCHEPCIMHOT0 aHAJII3Y

Hucnepciiinuii ananiz, abo ANOVA (aOpesiaTypa aHTIiHCHKOTO
Bupa3sy Analysis of Variance), € oqaHuM i3 HAHOUTBII IMTUPOKO BUKOPHC-
TOBYBAaHHX METOJ[iB CTATHCTHYHOTO aHAJIi3y B IcuxoJorii. Foro momy-
JSPHICTH 00OYMOBJICHA MPUHANMHI JBOMA MPUYUHAMH:

1. ANOVA, noxai6Ho t-kputepiem CTblOAEHTA, I03BOJISE OIlli-
HUTHU BIIMIHHOCTI MI>K BUOIPKOBUMU CEPEJIHIMU, IPOTE, HA BIIMIHY BIT
t-kpuTepito, B HhbOMy HeMae OOMEXKEHb Ha KUIbKICTh MOPIBHIOBAHUX
CEpEIHIX.

2. ANOVA 103Bojsi€e TCUXOJIOTY MaTH CIpaBy 3 JBOMa ado
O1TBINT HE3aNCKHUMH 3MIHHUMH (03HaKaMH, YUHHUKAMH) OJTHOYACHO,
OLIIHIOIOYM €(EKT SIK KOKHOI 3 HUX OKPEMO.

CyTHICTh IMCHEPCIHOTO aHali3y MOJsArae B po3KiajaHHi (aHa-
J131) quctiepcii Ha CKJIa0BI KOMIIOHEHTH, MTOPIBHIOIOYH, SIK1 OJTHA 3 O]I-
HOIO 32 JIONOMOT010 F-KpuTepito, MOXHa OLIHUTHU 1XHI BHECOK y 3arajb-
HY Bapialliio JJaHuX. 3aBASKH TOMY, IO JUCTIICPCIHHUN aHaAI3 € METO-
JIOM OIIIHKH PI3HUX €KCIIEPUMEHTAILHUX B3a€MO/I1M, BIH BUMarae ria-
HYBAaHHSI EMIIIPUYHOTO JTOCIIIKEHHS.

3a3Buyai B €KCIIEPUMEHTI JIOCIITHUKA IIKABJISITH ACSAKI TPUUUHU
a00 YMHHUKH, SIK1 BIUTMBAIOTH HA CIIOCTEPEKYBaHy 03HaKy. BoHu Ha3u-
BAIOTHCSI KOHMPOJbOBAHUMU YUHHUKAMY HA BIIMIHY BIJ] THIIUX AiH, SKi
TEX BIUIMBAIOTh Ha CIIOCTEPEIKYBaHy O3HAKY, ajl€ HE KOHTPOJIOIOTHCSI.
KOHTposIbOBaHICTh YMHHUKA 3aKJIIOYAETHCA Y BUOOPI TIEBHOI rpajaarlii
Horo 3MmiHu JocaigHUKOM. Ko KOHTpOJIbOBAaHUX YMHHHKIB J[Ba a00
O1JIbIlIe, BUKOPUCTOBYIOTH OaratropakTopHuil qucrepciiHuil anamiz. Y
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JOCIIIKEHH1 TOAATKOBUMHU JTOCIIIJIPKYBAaHUMU YAHHUKAMU MOKYTh Oy TH:
CTaTh, podeciiiHmii TOCBI, pIBEHb OCBITH Ta iH. Y pa3i HasBHOCTI OLIBII
HDK OJTHOTO YMHHMKA 3’ IBJISIETHCS MOKINBICTH OIIIHUTH BILJIMB Ha 3JICK-
HY 3MIHHY MIK(paKTOpHOI B3aeMOo/I1i. OTxe, TUCTIepCIiHUI aHali3 J03BO-
JIsi€ BCTAaHOBUTH (haKT BIUIMBY YMHHUKA Ha 03HAKY 200, SKIIO KOHTPOJIbO-
BaHUX YMHHUKIB JCKIJIbKa, BUSBUTH M OIIHUTHU iX B3aEMOJIIIO.

5.2. OnnodakTopHuii (ucnepciiiHuii aHai3

OCHOBHOIO METOI0 OAHO(AKTOPHOTO aHATI3y 3a3BHUYAl € OIlIHKA
BEJIMYMHU BIUIUBY MEBHOTO (hakTopa Ha JOCHIKYBaHY peakiiro. [H-
100 METOIO € MOPIBHSAHHS KUIBKOX (PAaKTOPIB MK 00010, 11100 BU3HA-
YUTH BiJIMIHHOCTI B IXHROMY BIUJIMBI Ha BIJMIOBib, sIKI 4aCTO Ha3WBa-
10Th (DaKTOpHUMU KOHTpacTtamu. [lonepeaHiM eTanom € repeBipka Hy-
JHOBOI TIMOTE3W MPO BIJACYTHICTh BIUIMBY JOCIIIKYBaHOTO (hakTopa.
ToOTo rinore3a noJisirae B TOMy, 1110 3MIHM 3HAYE€HHSI O3HAKU B TIOPIB-
HIOBaHUX BHOIPKax € BUIAJIKOBUMH M 110 BC1 JaH1 HaJIEXKaTh J0 OJTHIET
reHepabHOI CYKYITHOCTI.

SKI110 HyJTbOBA TIMOTE3a BIIXWISETHCS, HACTYITHUM KPOKOM € KiJTb-
KiCHa OIliHKa BIUIMBY JOCIIIKyBaHOTro (hakTopa Ta moOy10Ba iHTEepBa-
JiB JOBIpHU ISl OJEpKAHUX XapaKTEPUCTUK. SIKIO HyJbOBa TiloTe3a
HE BIIXWISETHCS, TO 3a3BUYall MPUUMAETHCS HYJIhOBA TiloTe3a il po-
OUTHCSI BUCHOBOK MPO HEBIUIMBOBICTh. SIKIIO € MiJICTaBU BBAXKaTH, 110
Takuil ehekT Mae OyTH (HAPUKJIIAJ, BIH MOKE BUIUIMBATH 3 TEOPETUY-
HUX YABJICHb MPO MPEAMET AOCTIIHKEHHS), BapTO TMEPEBIPUTH 1HIII
dakTopH, K1 MOXKYTh oro MackyBatu. B onHodakTopHOMYy aucriep-
CIiHOMY aHa131 BUX1HA 1HQOpMaIlis TOAAETHCS K TAOIHIA, 1€ K1JTb-
KICTh CTOBMYMKIB BIJIMOBIJIA€ KUIBKOCTI (PAKTOPHUX PIBHIB, & KUIBKICTh
3HAYEHb Y KO)KHOMY CTOBITYMKY — KIJIBKOCTI CIIOCTEPEKEHb B1AMOBIJI-
HOMY (pakTOpHOMY piBHIO. Pi3H1 (pakTOpHI piBHI MOXKYTh MaTH P13HUIM
00CST CIIOCTEPEKEHb. Y TAKOMY pa3l Pe3yJbTaTH CIIOCTEPEKEHb Ha
PI3HUX PIBHAX BBAXXAIOTh BUOIPKOIO 3 HOPMAJIBHO PO3MOILJICHOI TeHE-
pajbHOI CYKYMHOCTI, CEPeAHE ¥ TUcHepcis K01 OJTHAKOBI Ta HE 3aJe-
aTb BijJ piBHA. MeTor0 aHai3y € mepeBipKa HyJIbOBOI TIIOTE3H MPO
T€, 110 CEPEH1 3HAUCHHSI PO3TJISIHYTUX CYKYITHOCTEH € pIBHUMU.
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OCHOBHOIO METOIO AUCHEPCIHHOIO aHATI3y € BUABJICHHS BIUIMBY
OKpEMHX YMHHUKIB, K1 3yMOBJIIOIOTH Bapialliro 03Haku. B ocHOBI nuc-
MEPCIMHOTO aHalli3y JISKUTh 3aKOH PO3KJIaJIaHHs 3arajibHO1 AUCIepCli
Ha CKJIQJOBI, 3TITHO 3 SKUM 3arajbHa JUCIEPCId PEe3yJIbTaTUBHOI
O3HAKH CKJIAJIA€THCA 3 MIKIPYIIOBOI JUCIIEPCIi Ta CEPeIHbOI TUCTepCii
3 TPyNOBUX (3JIMIIIKOBOI):

o'=0"+0°, (5.1)
e
3azanbHa oucnepcia — XapakTepu3ye Bapiallilo 3Hau€Hb O3HAKU

Ys HABKOJIO 3arajibHO1 CepeaHbOT Y :

Sy, - 9)2
N (5.2)

n

cepeons 3 2pynoeux oucnepciil — y3arajabHIO€ BHYTPIIIHBO IPY-
NOBY Bapialio:
2.0 1
1

T )

Mixcepynoga oucnepcia — XxapakTepu3ye Bapialliro rpyrnoBUX ce-
PENHIX Y; HABKOJIO 3araJIbHOI CEPENHBOI:

ST,V 1,
6 = g, . (5.4)

BigHomeHHs MIXKIPYHOBOi JUCHEPCIi 10 AUCIIEPCli 3araabHOI BU-
3HAYa€ MIUIbHICTh KOPEJSIIHHOTO 3B’ A3Ky Ta Ha3UBAEThCA KoeiyicH-
mom oemepmiHayii.

Horo nmo3HayaroTs 6yKkBoIO R it 06UHCITIOITH 32 GOPMYIIOL0:

52

2
o

R’ (5.5)
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Kopenayiiine 6ionowennss BU3HAYAE NIIJIBHICTD B3aEMO3B’SI3KY
MDK (PaKTOpPHOIO (TPyyBaJIbHOIO) O3HAKOIO Ta PE3yJIbTATUBHOIO 1 Bij-
COTOK MDKIPYmHoBOi aucrepcii y 3araiabHii. [loka3HHWK MO3HAa4arOTh
IPEIBKOIO JITepOoro /] — (TeTa).

Busnavaerncs:

n=|= (5.6)

1€ 52 — MDKTPYIIOBa JIUCIIEPCis;
o® _ 3aranbHa JAUCTIEPCIs.

Kopensiiitne BigHOIIeHHs Bapioe B Mexax Big 0 go 1. ko
n =0, mikrpynoBa aucnepcis gopiBHioBatume 0. Lle OyBae B pasi 00-
HaKoeocmi BCIX TPYIOBUX CEPEIHIX 1 8i0CYmMHOCMI KOPEIALINHOIL 3aJIexk-
HOCTI M1’ O3HaKaMmHu.

Sxio 7 = 1, 3arajibHa qucnepcis AOPIBHIOE MIKIPYIIOBIii, a rpy-
MoBa CEPe/IHS — HYJI0. Y IIbOMY pa3i KOHKPETHOMY MOKa3HUKY 3Ha-
YyeHHs ()aKTOPHOI O3HAKU BIJMIOBIIATUME OJHE 3HAYCHHS PE3yJIbTaTUB-
HOI O3HAKH, TOOTO Ma€ MICIE YYHKYIOHATbHUL 38 SA30K.

Inoexc kopenauyii 0OUUCIIOETHCS CIIBBIIHOIICHHSM BHYTpILI-
HBOTPYIIOBOI AUCTIEpCii 0 3araibHOi. Bu3HavyaeThes 3a GopmMyIioro:

2

R=[1-Z (5.7)

’
o2

Jie 02 — BHYTpIIIHBEOIPYIIOBA JAUCIIEPCis,
02 — 3arajpHa JAUCIIEPCis.
YUum Oimmkde 1HASKC A0 1, THM B3a€EMO3B’ 30K MK ITOKa3HUKAMHU
OUTBII I{IJILHUIA.
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5.3. IBoakTOpHUIi JUCTIEPCIiHHMIA aHAJI3

JInst BIATIOB1AHOT HOPMAJIBHO PO3MOIIICHOI BUOIPKU BUKOPHUCTO-
BY€ThCS JIBOAKTOPHUI AucNepCciiHui aHami3. JlaHl mpejcTaBiieHl B
TaOJIuIIl, 1€ CTOBITYMKHU MPEJCTABISAIOTH JIaHi, sIKi BIAMOBIAIOTh IEB-
HOMY PIBHIO NIEPIIOr0 YMHHUKA, a PSJKU — JaHl1, sSIKi BIIMOBIIaIOTh PiB-
HIO APYTOro.

[lin yac nBO(aKTOpPHOrO AMCHEPCIHHOIO aHa3y BUKOPHUCTOBY-
I0Th MOJIETIb, 3a KO0 3HAYEHHS BIATYKY € CYMOIO BHECKIB OKPEMO KOXK-
HOTO 13 YMHHUKIB b; 1 tj, a TAKOXK HE3AIEKHOT B1JI YUHHUKIB BUIIAAKOBOI

KOMIIOHCHTHU gij:
Xij = bi+ + tj + Eij' (58)

Y pasi KoM BUIIaJIKOBA KOMIIOHEHTA &;j MANOPSAKOBY€THCS HOP-
MaJIbHOMY PO3MOJIiTy 3 HYJIBOBUM CEPEAHIM i PIBHUMHU IS BCIX |, |
JUCHEPCisiMU, 0% 3aCTOCOBYIOTH ABO(AKTOPHHI TUCIIEPCIHHMI aHaTi3
(mucnepciiiHUM aHaIi3 3a ABOMA O3HAKaMU).

HynboBa rinore3a MoOXe MoJsraTd B pIBHOCTI €(PEKTIB CTOBIYHU-
KiB MK c00010 Hy: 71 = T, = +-- = 7, = 0 a00 piBHOCTI €(EKTIB PsJI-
KiB M1 coboro H,: f; = f = -- = [, = 0, ToOTO B nepiioMy BUTIA/I-
Ky TIPUITYCKAIOTh BIJICYTHICTh BIUIMBY YUAHHUKA A, a y IPyroMy — YHH-
HuKa B. fIk 1 y Bunagky ogHo(akTOpHOTO AUCIEPCIMHOTO aHAI3y, B
IOMY pa3l po3paxoBYIOTh ABI OI[IHKU AUCHIEPCIi.

Jl71s1 mepeBipKU cripaBeITMBOCTI rinote3n Hy moTpiObHO po3paxy-
BaTH BIJIHOILIICHHS JUCIIEPCIil:

F=2 (5.9)

HynboBy rinore3y npuiMaroTh y pas3i piBHs 3HAYYyIIOCTI O, SKIIO
F < F;_,, e a-kBauTuiab F-po3noainy 3 BIAMOBIAHUMHU KUTBKOCTAMU
CTYNEHIB BUILHOCTI.

Skio npumyiieHHs, NOTpiOH1 AJIS IBO(AKTOPHOTO IUCTIEPCiii-
HOTO aHalli3y, HE MOXKYTh OyTH BUKOHAaH1, BUKOPUCTOBYETHCS HEmapa-
MeTpuaHui panroBuii Tect @piqmana (Friedman, Kendall and Smith).
[leil xkpuTepii HE 3aJEKUTH BiA TUNY po3noAuty. IlepegdavaeThcs
JUIIe, 110 PO3MOAUT BEJIUUUH &; j € OJIHAaKOBUM 1 HEIEPEPBHUM, a caMi

BOHM HE3AJIEKHI O/THA Bl OJHOI.
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IIpukaaau po3B’sI3Ky THIIOBHX 3224

— 1. 3akmag BUIIOI OCBITH IIPOBOAWB JIOCIIKCHHS
\%// &~ OO KIIBKOCTI Xyz[oxcho'i.mTepaTypH, AKY YMTAIOTD /IBI
& g& akaJeMiuHl rpynu (ryMaditapHa W TexHiyHa). KoxkHa

==\ rpyna cknaganacs 3 15 37100yBauiB, sfKi HaBYAIOTHCS B
3BO. YUuranss piTepaTypu OLIHIOBAJIOCS 32 3aTaJIbHOIO KIJTBKICTIO MTPO-
YUTAHUX CTOPIHOK 32 OCTaHHIN pik. JlaHl ONKUTYBaHHS MPEJCTABIICHI B
TaOJIMII HIKYE B IOPSAKY 3pPOCTaHHS. 3a JOMOMOIOI0 1HAUBIIyaIbHUX
aOCOJIIOTHUX BIJIXWJICHb BiJlI CEPEAHBOTO 3HaueHHA X = 115 Bu3Ha-
YUMO JUCIIEPCIIO Ta CTaHAAPTHE BIIXWICHHS JIJIs1 000X TPYIIL.

Tabmuis 5.1 — KinabKicTh IpyKOBaHUX CTOPIHOK XYyA0KHBOI JTITepaTypH,
MIPOYMTAHOI 3100yBaYaMy 3aKJIa 1iB BUIIOI OCBITH

ITo3uitis KinpkicTh ApyKOBaHUX CTOPIHOK JIITEpaATypH,
B yHOPSIKOBAaHOMY | IIPOYMTAHOI 32 OCTaHHIH PiK cepen 3100yBaviB rpynu
CIIUCKY ['ymanitapHoi TexHiuHO1
1 99 64
2 102 65
3 103 67
4 106 68
5 108 70
6 112 90
7 115 105
8 115 115
9 117 115
10 120 135
11 121 150
12 122 165
13 126 167
14 128 172
15 131 177
Pazom 1725 1725

Pozsé’azannua:
OO0uucaIUMO KBaApaTH a0COTIOTHUX BIAXWICHD Ta 1XHI CYyMH IS
KOYKHOI TpyIH 1 3aBEIEMO 1X Y TaOJIHIIIO.
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Tabmuis 5.2 — KinbKIiCTh apKylIiB XyA0KHbBOI JITEpaTypH,
MPOYMTAHOI CTYJIEHTOM 3a PiK

AOGCOMIOTHI BIIXWJICHHS Ta KBaJapaTH aOCOJIOTHUX BIJIXUJICHb
BiJl yCEpEIHEHOTO 3HAYCHHS /ISl CTYACHTIB IPYIl CIIPSIMOBAHOCTI

['ymanitapHoi TexHiuHOT
5 KBanpar
3Ha4YCHHS l;ﬂi(;;fggj a6poanH0ro 3HaueHHs | AOCOJIIOTHE . 6&;?23;()
(x2) — BIIXWJICHH 69) BIIXUJICHHS | .
|x,- — X| ‘x,- B ;‘2 BIIXMJIEHHS

99 16 256 64 51 2601
102 13 169 65 50 2 500
103 12 144 67 48 2 304
106 9 81 68 47 2 209
108 7 49 70 45 2 025
112 3 9 90 25 625
115 0 0 105 10 100
115 0 0 115 0 0
117 2 4 115 0 0
120 5 25 135 20 400
121 6 36 150 35 1225
122 7 49 165 50 2 500
126 11 121 167 52 2704
128 13 169 172 57 3249
131 16 256 177 62 3 844

Pazom 1 368 Pazom 26 286

3a OTpMMaHUMH JAHUMH OOYHCIIOEMO IUCHEpcii (K cepeaHe
3HAYEHHS KBaJpaTiB aOCOIIOTHUX BIIXUJICHB) 1 CTAHAAPTHI BIIXUJICHHS
(SIK KOpiHb, KBAJIpaTHUM 3 AUCTEPCii):

sz, — 1368 —-912: S :@ =1752,4;
15 15

GryM = 1/91,2 z 9,55, Gl“yM = 1/1752,4 ~ 41,86
3 OTO MPUKIAAY BUIHO, 110 JUCIEPCII0 Ta CTaHAAPTHI BiAXH-

JICHHSI JOIIIJILHO BU3HAYATH, 3aMUCYIOYH pe3yJIbTaTH MPOMIKHUX 00-
YUCJIEHb Y TAaOJIHIII.
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IlepeJsik nuTaHBb i 3aBaHb J1JIs1 CAMOKOHTPOJIIO

~

:
® |

1. IToHATTS AUCIIEpCITHOTO aHATI3Y.
2. CyTHICTh TUCTIEPCIHOTO aHai3y.
3. Buam nucnepciid.
4, MaTeMaTu4H1 BIaCTUBOCTI JUCTIEPCIi.

5. IloHsATTS 3araapHOI AUCTIEPCIi.

6. [ToHsaTTS TPynOBOI AKCIEPCIi.

/. TToHATTS cepeAHbOI AUCTIEPCii 3 TPYIOBHX.

8. IIpaBmiio mogaBaHHS TUCTIEPCIi.

9. OnHodakTopHUI AUCTIEPCIHHUM aHATI3 y TICUXOJIOT1].

10. bararodakTopHuii AUCHEpCIiHUN aHal13 Y MCUXOJIOTTII.

11. 3a qomoMorow AUCHEPCIHHOrO 0HOMAKTOPHOIO aHallI3y Ha
1 % piBHS 3HAYYIIOCTI 3pOOUTH BUCHOBKHM 11010 BILJIUBY PIBHS BIJINO-
BIIAJIbHOCTI Ha MOKA3HUKH YCHIITHOCTI BUKOHAHHS 3aB/JaHb YUHSIMH.

Tabnuusg 5.3 — Po3mo/ii1 moka3HUKIB yCIIIIHOCTI
BUKOHAHHS 3aBJIaHHS 3a PIBHEM BIJMIOB1AaIbHOCTI

BianosiganbHICTE [Toka3HUKY yCHIITHOCTI BUKOHAHHS 3aB/IaHb
Hwu3pka 3 1 2 3 3
Cepenns 4 5 3 5 4
Bucoka 6 4 5 6 5

12.3po6utu BUCHOBKHM Ha 5 % piBHI 3HAYYIIOCTI I[0JI0 BIUIUBY

daxTopiB A 1 B Ha 3HaueHHs 16 00’ €KTIB TOCIIIKSHHS.

Tab6muis 5.4 — Po3noaiin 00’ €KTIB TOCTIKEHHS

3a (hakTOpamMu BIUTUBY

®dakTop B daktop A (piBeHB)

(piBeHb) A1l (BuCOKHIA) A2 (Hu3bKHi)
B1 (Hu3bkuit) 8,5,4,6 4.4 5, 3
B2 (Bucokwuit) 54,5,3 57,7,6
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TecTH 111 CAMOKOHTPOJIIO

1. 3MicT NPUYUHHO-HACIIKOBOI0 XapaKTepy 3B’ A3KY 3aKJII0-
Ya€ThCS B TOMY, 1110 32 IEBHUX YMOB:

a) KopeJssiiiiHe BiJHOIIEHHS Ha0mmkaeThes 10 0;

0) omHi sBuIIa ((pakTOpH1) COPUIUHSAIOTH 1HII (pe3yIbTaTUBHI);

B) OJIHOMY 3Hau€HHIO (haKTopa BIJINOBiJA€ OAHE 3HAYEHHS pe-
3yJIbTaTy;

I') OJiHI siBUIIA (pe3yJIbTaTUBHI) CIPUYUHSAIOTH Bapiallilo 1HIINUX
aBulll ((haKTOPHUX).

Bianosias: 1) a; 2) 6; 3) B; 4) 1.

2. 3a cTOXaCTUYHOIO 3B’SA3KY KO:KHOMY 3Ha4YeHHIO (pakTop-
HOI 03HAKM BiJNOBiga¢E:

a) OJIHE 3HAYCHHS O3HAKU PE3yJbTary;

0) MHOXXHMHA 3HaY€Hb O3HAKU PE3YJIbTaTY.

B) CEpeJHE 3HAUEHHSI O3HAKHU PE3YJIbTaTy;

I') MOJAJbHE 3HAYCHHS PE3YJbTaTY.

Bignosinb: 1) a; 2) 6; 3) B; 4) 1.

3. OYHKUiOHAJBLHUMH €.

a) IUIOIIA KpyTa Bij pajaiyca;

0) cyma amopTu3allli BiJi HOpMU aMOPTHU3AI[IHHUX BiJIpaXyBaHb;
B) BapTICTh KBAPTUPH Bl TUITY OYJIUHKY.

Bignosine: 1) a, 6; 2) a, B; 3) 0, B; 4) a, 0, B.

4. Kopeasinisi — e miaBu/ 3B’ A3KY:

a) (yHKIIIOHAJIBHOTO;

0) CTOXaCTUYHOTO.
CorlaabHO-€KOHOMIYHUM SBUIIAM BIH:
B) MPUTAMAHHUM;

I') HENPUTAMAHHUM.

Binmosins: 1) a, B; 2) 06, B; 3) a, 1;4) O, T.
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5. 3a JiHiliHOT0 3B’A3KY OIHAKOBUM 3MiHAM (DAKTOPHOI 03HAKH

BiAMOBIIa€ 3MiHA Pe3yJIbTATUBHOI O3HAKMU:

a) piBHOMIpHa;
0) pi3Ha.
3a 00epHEHOr0 3B’ A3KY B pa3i 3011bIIeHHS ()aKTOPHOI O3HAKH pe-

3yJIbTaTUBHA O3HAKA:

12

B) 3MCHIIIYETHCS,
r) 30LIBLIYETHCS.
Bigmosige: 1) a, B; 2) 6, B; 3) a, 1; 4) O; T.

6. LIlUIbHICTH 3B’A3KY B AHAJITHYHHUX IPYNYBAHHSX OHIHIOIOTH:
a) KOeQIIIEHTOM CIPSIKEHOCTI,;

0) KoedilllEHTOM JeTepMIHaIlli;

B) KOpEJALIHHUM BiTHOIICHHSIM;

r) Koe(diieHTOM KOHTHUHTEHIII].

BinnoBine: 1) a; 2) 6; 3) B; 4) 1.

7. N 3MIHIOETBCS:

a) Big O mo 1;

0) Big—1 o 1.

Skmo n%= 0, To 3B’A30K:

B) BIJCYTHIN;

r) (YHKIIOHAIHHUM.

Bignosine: 1) a, B; 2) a, 1; 3) 0, B; 4) O, T.

8. KopessiniliHe Bi/IHOIIEHHS € YACTKOIO:
a) MDKTPYNOBOI AUCHEPCIi B 3aIUIIKOBIH;
0) MIKTpYNoBOi AUCIIEPCii B 3arayibHIN;

B) 3QJIMIIIKOBOI IUCTIEPCIi B 3aralibHii.
BinmoBine: 1) a, B; 2) a; 3) 0, B; 4) 0.



TEMA 6
OAKTOPHHUU I KJIACTEPHUU AHAJII3HU
B ICUXOJIOTTYHUX JOCJIIIKEHHSAX

\

-

6.1. ®akTopHuUit aHai3.
6.2. Kimactepuuii anamis.

.ﬂ‘-

6.1. ®akTopHmil aHAII3

dakTopHUH aHaNi3 SIBJIsE€ COOOK0 CYKYMHICTh METO/IB, MOKJINKA-
HUX BHU3HAYUTH, HACKUIBKHU MOB’S13aH1 (KOPENIOIOTH) 3MIHHI MOXYTh
OyTHU 3rpynoBaHi Tak, 00 KOXHY I'pyIly MOKHA OYyJIO pO3TJsiaTH sK
OJIHY CKJIaJ0BY 3MiHHY a00 (akTop, a HE AK PsAJ OKPEeMHUX 3MiHHUX.
Haii0inb1 momypene 3acTocyBaHHs (PAaKTOPHOTO aHaJi3y B TICUXOJIOT11
MOSICHIOETHCS MOMJIMBICTIO 00’ €/THATH CYKYITHICTh ITYHKTIB OIMUTYBAJIb-
HUKA, 110 OI[IHIOIOTh KOHKPETHY XapaKTepPUCTHUKY, TaK, II00 OTpUMaTu
3arajJbHAN 1HAUKATOP I1€1 XapaKTEPUCTUKH.

OcHnosnumu 3a60aHHAMU PAKMOPHO20 AHANI3ZY €.

1. Jocmiautu CTPYKTYpPY B3a€EMO3B’S3KY JOCIIKYBAaHUX 3MiH-
HUX. Y 1IbOMY pa3i KOKHa rpyna 3MIHHUX BU3HAYA€ThCs (HaKTOPOM,
BIZIITOBIIHO 0 SIKOTO 11l IaH1 € MaKCUMAaJIbHO HaBAHTAKEHUMU.

2. Inmentudikaris JaTeHTHUX (MPUXOBaHMWX) (AKTOPIB 3MIHHUX
SIK YMHHUKIB B3a€MO3B’SI3Ky BUX1THUX JIaHHX.

3. OOuuncneHHs 3Ha4eHb (PakTopiB. BogHovyac KUIbKICTh PakTo-
P1B 3HAYHO MEHIIIA BiJl KIJILKOCTI BUX1JHUX 3MIHHHUX.

PekomenoBaHNN MiHIMalbHUM 0OCAT BUOIpKH, SIKY MOKHA BU-
KOPUCTOBYBATH JJIsl MPOBEJICHHS (PAKTOPHOTO aHAII3y, O-PI3HOMY BU-
3HAYA€THCS PI3HUMU aBTOPaMHU, ajie 3araJIbHONPUUHSTO, 1110 BiH TTOBU-
HEH OyTH O1JIbllIe KUIbKOCT1 3MIHHUX.

Y nicuxonorii BAKOPUCTOBYIOTh P13HI METOIM (PaKTOPHOTO aHAITI3Y.

MeTtoa pakTOpHOTO aHAJI3Y — 1I€ CIOCOOU BU3HAYEHHS (PaKkTop-
HOTO CKJIaJly 3a BIJJOMO1 KUIbKOCT1 YUHHHKIB. J[0 HUX HaJIekKaTh: METOJ
OCHOBHUX YMHHHKIB, METOJI OCHOBHUX KOMIIOHEHT, METO]l MaKCUMaJIb-
HOT IPaBIONOAI0HOCTI, (haKTOPHUI aHaJl13 00pa3iB, METO] HAMEHIITNX
KBaJIpaTiB.
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AHani3 0CHOBHUX KOMNOHeHMm BU3HAYA€ CIUIBHICTH KOXHOI
3MIHHO1 Yepe3 CyMyBaHHs KBaJIpaTiB TPUALISTH IIE€CTH HABAaHTaKEHb 32
OCHOBHMMU KOMITOHEHTaMHU.

Daxkmopnuil ananiz 00paszie 3aCTOCOBYETHCS 1O MaTpulll Koedi-
I[IEHTIB KOPEJISAIli, Y sIKii Ha OCHOBHINM JiaroHasi 3aMiCTh OJMHUIIb
pO3TaIllOBaH1 CITiIbHI OLIIHKK. BogHOYAC CITiIbHI 3MIHHMX BU3HAYaOTh
MONEPEIHBO SIK KBaIpaT KOe(DiIleHTa MHOXKUHHOI KOPEsALii. Y 1bOMY
pa3i olliHKa Haja€ OUIbIIl TOYHI PE3YJbTATH, HIXK MPU METO]11 OCHOBHUX
KOMIIOHEHT. AJie€ BOJHOYAC 3HAYCHHS CHUIBHOCTEHW MOKE HEHOOILIi-
HIOBATHUCSA, 1110 31 CBOr0 OOKY MPUBOJUTH JO CIHOTBOPEHBH (PaAKTOPHOI
CTPYKTYpH.

Memoo ocrhosnux oceit ae 3MOTy OOYUCIUTH CIIUTBHOCTI 3a Me-
TOJIOM OCHOBHUX KOMIIOHEHT CIIOYATKY, 110 Ha/1a€ O1JIbIII TOYHI PE3YJib-
taTu. Jlam akTopHi HaBaHTaXXEHHSA Ta BJIACHI 3HaYCHHS O0OYHUCITIOIOThH
BIJIMOBIIHO J0 MONEPEeAHIX 3HaueHb crhiabHOCTed. KiHlleBe pileHHs
OTPUMYIOTh 32 pe3yJibTaTaMHU MIHIMAJIbHUX BIJIMIHHOCTEH MiX CI1Ib-
HUMH O3HAKaAMH.

Memoo ne3zsarcenux HallmMeHWUX Keaopamie Cipysic MiHIMI3a-
11 KBaJApaTiB 3aJIUIIKIB BUXIIHOI Ta PEMPOAYKOBAaHOI MaTpulli Koedi-
I€HTIB Kopesaiii. CroyaTtKy OLIHIOIOTH CIIUIBHOCTI Yepe3 KBaIpaT Ko-
ediieHTa MHOKMHHOI KOPEJIALlli, HOTIM BU3HAYAETHCS (PaKTOPHA CTPYK-
Typa i OHOBJIIOIOTHCS KOE(PIIEHTH KOPETISALIIi.

Y3azanvnenuit memoo naiimenuwiux keadpamie nepeadayvac Bpe-
JICHHSI CIEIlalbHUX BaroBUX KOEQIIIEHTIB ISl KOKHOI 3MIHHOI OK-
peMo. 3a MM METOJOM BIUIMB Ha ()aKTOPHY CTPYKTYPY 3aJICKUTh Bl
BEJIMYMHU CIUIBHOI 3MIHHOI.

Memoo makcumanvHoi npagoonodioHocmi HATPABICHUN Ha
3MEHIIICHHS PI3HUII KOPEIISIiA MK TaHuMH. [{eit MeTos 103BoIsE€ CcTa-
TUCTUYHO OIIHUTH TMOKAa3HUK MOBHOTH (haKTOpH3aIlii, TOOTO «IKICTh
T ATOHKI).

Daxkmopnuii ananiz € NOKPOKOBOIO MPOLIEAYPOIO, M Yac SKOi
Ha KOJKHOMY €Tari JOCIIIIHUKOM MPUUMAIOThCS PIIIEHHS PO HACTYII-
HE MEePETBOPEHHSIX MOKa3HUKIB. OCHOBHOIO METOIO BOJHOYAC 3aJIMIIIA-
€THCSI MOKJIMBICTh OTPUMATH 3MICTOBHY IHTEPIIPETALIIIO KIHIIEBUX Pe-
3yJIbTATIB.
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dakTOpHMI aHaJII3 3I1MCHIOETHCS 32 TAKUMH €TallaMu.

1. O6panHs BUX1IHOI 1H(pOpMAITii.

2. Ilonepenne q0CiIKEHHS TPOOIEMHU KITBKOCTI YUHHUKIB.

3. Pozknaganus Matpuili KoediieHTIB KOPEAIIii.

4. Ob6epTaHHs YNHHUKIB Ta IXHE MOTMEPETHE TIIYMAUYCHHS.

5. BuzHaueHHs SKOCTiI PaKTOPHOTO CKIIAy.

6. Po3paxyHOK OI[iHOK (PaKTOpPiB 1 KOEPIIIEHTIB.

3aJIe)KHO BiJl CBOIX LUICH MOCTITHUK BHU3HAYa€, CKUIbKK pasiB
MOBTOPUTH TaKy IOCIIIOBHICTh €TamiB, Kl €Tanu MPOMYCTUTH Ta
HACKUTBKH TITMOOKO MOTPIOHO OMPAIFOBATH KOKEH 3 HUX.

6.2. Kitactepuui anasis

barato mocnikeHb MarOTh HA MET1 OpraHizyBaTH OTpUMaHI1 JaHi
B MEBHY CTpyKTypy. Hampukinazn, y 610JI0T1i 4acTO CTaBJISITh 3a METY
PO3IUIATH TOMYJIAIIl TBApUH HA BUAW W MIABUIN; B TICHXOJIOTIT — KJja-
cu((iKyBaTH TUIM IOBEIHKH; B OCBITI — OCBITHI L1I1. KinacTepuuii ana-
J113 MOK€E JOTIOMOTTH B IIbOMY.

Knacmepnuit ananiz € meroqoM 0araTOMIpHOTO JIOCTIIKEHHS
nanux. Bin mepenbauae 301p JaHuUX, sIKi MICTATH iH(QOpMAaIliro Mpo J10-
CIIKyBaH1 OJWHUII Ta 3BEACHHS iX 10 OJTHOPITHHUX, CXOKHX MIXK CO-
0010 KJIaciB, TPy, KJIacTepiB. 3a3BUYail BOJHOYAC JOCITIJHUK HE BOJIO-
JIl€ BUX1THUMH JAaHUMU Hi PO BIAMIHHOCTI KJIaCiB, H1 PO iXH1M CKiaj.
Hocnigauk mae nuiie iH(GOpMAIIo MPO XapAKTEPUCTUKH YU O3HAKU
00’€KTiB, HA OCHOBI SIKUX POOWUTH BUCHOBOK MPO CXOXKICTh YU BiJAMIiH-
HICTb 00’€KTIB AOCIIJIKEHHS. Y JIITEpaTypl MOKHA 3yCTPITU MOHSTTA,
TOTOKHI KJIACTEPHOMY aHAI3y: MAKCOHOMIYHUL AHANL3, a8MOMamuy-
Ha Knacugikayis, ananiz oopasis.

Bapiantamu KkiacTepHOro aHamizy € 0e3iy 0O0YMCIIOBaIbHUX
pOLIeAYP, K1 BUKOPUCTOBYIOTH Mij yac Kiacudikaiii 10CaiHKyBaHUX
00’ekTiB. Taka kimacudikailis nepeadoavyae rpynyBaHHs iX y KjiacH, BOA-
HOYaC 00’ €KTU B KOKHOMY KJIaC1 MalOTh OYTH OUIBII CXOXKHUMH MiXK CO-
0010, HDK IHIIMX KiacTepiB. ToOTO kracmepnuii ananiz — 1e npoiie-
nypa 00’ eaHaHHS JOCIKYBaHUX 00’ €KTIB B OJTHOPIIHI KJIacHu 3a JI0-
MOMOTOI0 TOMAPHOI0 MOPIBHSAHHA iX 3a MOMNEPEAHbO BU3HAYCHUMU
KPUTEPIIMH.
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Emanu knacmeprnoeo ananisy:

[IpoBeneHHs TOCTIIKESHHS.

[TigroToBKa MOKa3HUKIB /ISl POBEICHHS KJIACTEPHOTO aHAJII3Y.
Bubip MeTo/11B KJ1aCTepHOTO aHai3y.

Bubip 1 po3paxyHOK BiJICTaHE MK 00’ €KTaMH.

Bubip crpareriii kiactepuzarii.

dopMyBaHHS KJIaCTEPIB 32 00OPAHOIO CTPATETIEIO.

[lepeBipka i1 IHTEpHIpETAIlisl pE3y/IbTATIB KJIIACTEPHOTO aHAITI3Y.

[CHYIOTh TpU OCHOBH1 METOJI KJIACTEPHOT'O aHAIIIZY: JEPEBOMO/I10-
Ha Kiactepu3ailis, K-cepenHi Ta kinactepu3allis 3 JBOMa BXOJIaMHU.

Memoou depesonodionoi kniacmepuzayii 103BOJSIOTh OyayBaTH
lepapXiyHi JepeBa KJIacTepiB.

Memoo knacmepusayii K-cepeonix BUKOPUCTOBYETHCS, KOJIH JI0-
CJIIIHUK YK€ Ma€ MEBHY allpiOpHy TiNOTe3y MpO KUIbKICTh KJIACTEPIB.
VY npoMy MeToal TOCTIAHUK anpiopi BU3HAYA€E KUIbKICTh KJIAcTepiB, a
JITOPUTM KJIaCTEpHU3allii I03BOJIsIE 3pOOUTH TakK, 1100 11l KJIaCTEPH MaK-
CUMAaJIHHO BIPI3HSUIHCS MiK co0010. [lepeBaroro MeTo 1y € MOKJIUBICTh
NEPEBIPUTU CTATUCTUYHY 3HAUYYIIICTh BIAMIHHOCTEH MiXX OOpaHUMH
KJIaCTEpaMHU.

Memoo 0606x0006020 06 c¢onanns (tWo-way joining) BUKOpHCTO-
BYETHCA, KOJIM IOTPIOHO KJIaCTEpU3yBaTU 00’ €KTH (3MIHHI) Ta CIIOCTE-
PEKEHHS OJHOYACHO.

B. 1O. Kpuior ta T. B. OcTpsikoBa peKOMEHIyI0Th KiJIbKa CTpa-
Terid KiacTepu3allii, ki MOXHa JOCUTbh JIErKO peaiizyBaTH BpPYUHY.
[{ikaBO TaKO 3a3HAYMTH, 1110 111 CTpaTerii 0a3yrThCA Ha CTaAIsAX TICHU-
X14HOTO po3BUTKY, BuAUIeHUX JI. C. Burorchkum. lle Taki eramnu:

" acoIlaTMBHI KOMILICKCH;

" JJAHIIOTOBMU KOMILJICKC;

" aCOIIaTHBHO-JIAHIIIOTOB1 KOMILJIEKCH;

"  KOMIUIEKCU-301pKHU;

" TOIIO.

JlJisi CTBOpPEHHS acouiamueHo2o Kaacmepa OUH €JIEMEHT o0u-
paeTbes sk saapo. [ToTiM BUOMpPArOTHCS BCl €IEMEHTH, HaOMK4l 3a
BIJICTAHHIO J10 sijipa. Snep Oy/ie CTIIbKHU, CKIIBKY €JIEMEHTIB Y MaTPHIIi.
J11st BOOpY IIEBHOTO €JIEMEHTA SIK s7Ipa MOTP1OHO BPaXOBYBATH XapaKkTep
poOJeMu, IKy HaMaraeTbCsl BUPIIIUTH JOCIITHUK, 1 BITACTUBOCTI MaT-
pHIIl BiJICTaHEH.
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Cknaouni acouiamueni Kaacmepu BiAPI3HAIOTHCA Bl MPOCTHX
THM, 110 MalOTh OaraToeneMeHTHe sSApo. [ mody 0By Takoro Kiac-
Tepa BUOMPAETHCS CKIIQHE Ao (3a3BUYall 11€ KIJIbKA €JIEMEHTIB, PO3-
TaIlOBaHUX OJM3bKO OJIMH JI0 OJJHOTO), a OTIM JJIs1 KOKHOTO €JIeMEHTa
BUOUpaeThes Horo Habmkuuit cycia. [lotiMm BUOUpaeThcs neBHA Mi-
HIMaJIbHa BIJICTaHb, 1 B KJIaCTEP1 3aJTUIIAIOTHCS TIIBKU €JIEMEHTH 3 I1€10
MIHIMaJIbHOIO BIICTAHHIO BiJI sI/Ipa.

J171s1 TOOYI0BU JIAHUI0206020 Kaacmepa 3 MaTpylll BUOUPAETHCS
omuH eiaemeHT (Ne 1), MIykaeThcs HACTYIMHHHM HAHOMMKUMN €IIEMEHT
(Ne 2) i Tak moBTOprOETHCA. 1100y 10Ba JIAHIIIONOBOTO KJlacTepa 3aBep-
IIY€ThCS, KO BCl HAUOIMAKY1 €JIEMEHTH BUITYUEHI.

[ToOynoBa acoIiaTUBHUX 1 JIAHIIOTOBUX KJIACTEPIB MA€ Pi3HI L1,
MeTtoro acoiiaTUBHOI KiacTepu3allii € 3HaJCHHS €JIEMEHTY, HalOInK-
4oro JI0 si/ipa, TOAl K METOO JIAHIFOTOBOI KJlacTepur3allii € 3HaleHHSI
MOCJIIZIOBHOTO 3B’SI3Ky MK MOYAaTKOBUM €JIEMEHTOM 1 BCiMa 1HIIIMMHU
MaTPUIHUMU €JIEMEHTaMH.

Hamnpukiaa, BAKOPUCTAaHHS JIAHITIOTOBUX KJIACTEPIB € JOCII1IKEH-
HSM LUPKYJISIIT YyTOK y MIPUBATHUX KOMIIaHIsAX. /(s 1iboro notpioHO
CTBOPHUTH MATPUIIIO, /1€ KUTbKICTb IIOJICHHUX KOHTAKTIB M1k MpalliBHU-
KaMu B opraHizaiii € Miporo 01u3bkocTi. [1oTiM 7151 KOKHOTO TpalliB-
HUKa MOXHa CTBOPWUTH JIAHIIFOTOBI KJIACTEpH, 00 BU3HAYUTH Hak-
OLIBIII IMOBIPHUH CIOCIO MOIMIMPEHHS Yy TOK.

OpHak 111KaBO pO3pOOJISTH CTpaTerii, SIK1 TOEIHYIOTh CHUJIbHI CTO-
POHHU SIK acOIIaTUBHMX, TaK 1 JIAHIIOTOBUX KJactepiB. Lle acouiamueno-
nanurozosuit xnacrep. 11{o0 fioro moOymyBaTH, CII04aTKy BUKOPHUCTOBY-
I0Th CTPATETit0 CTBOPEHHS aCOIIATUBHOTO KJIacTepa, a MOTiM — JIAHIIFOTO-
BOT'O KJIacTepa.

Ipukaaau po3B’sA3Ky THIIOBHX 3224

— 1. BcTaHOBUTH, YW MOYKHA BUIIJIUTH TPUBOTY M Jie-
\%% MPECito, OZIEpiKYBaHi 3a pesysbTaTaMu CaMO3BITYy, B OK-
& % peMi unHHHKHA. [IpoTecToBaHO TOCTIKYBaHUX TPhOMa KO-
==\ pPOTKMMH NUTaHHAMHU mox0 TpuBoru (Anxiety, Al — A3) i
TphoMa — 11010 aemnpecii (Depression, DI — D3):
A1l 4 BimuyBaro TpUBOrY;
A2 Sl craro HanpyKEeHUM;
A3 S crioKIHHUHA;
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D1 i npurniuenuit,

D2 S BimuyBaro cebe MapHUM;

D3 4 macnuBui.

Biamosial Ha KOXKHE 3 [IUX ITUTAHBb JAOTHCS 3a S5-0aJILHOIO IIIKa-
J0to0, e 1 o3Hayae «HIKOIW», 2 — «IHOA», 3 — «4acTo», 4 — «3HAUHY
YACTUHY 4Yacy» 1 5 — «3aBXKIN».

Tabmuus 6.1 — Pe3ynbpTaTu TeCTyBaHHS TOCIIIKYBaHUX

D1
Coocre- Al A2 A3 C |lIlonaBnenuit D2 D3
TpuBox- |Hampyxe- o . . . | Hacou-
pEeXKEHHS . . nokiiuuii | (npurhide- | Mapuuii .
HUI HUI . BUIA
HU1)

1 2 1 3 1 2 5

2 1 2 3 4 3 3

3 3 3 4 2 1 4

4 4 4 3 3 2 3

5 5 5 2 3 4 4

6 4 5 2 4 3 1

7 4 3 2 5 4 1

8 3 3 4 4 4 3

9 3 5 3 3 4 1

Po3zs’sazanna:

Ilepiium KpokoM mij 4Yac 31MCHEHHsI ()aKTOPHOTO aHali3y €
CTBOPEHHS KOPEJSALIAHOI MAaTPUIIl, B SIKI MICTAThCA KOE(PIIEHTH KO-
persiii BCiX 3MIHHUX OJIMH 3 OJTHUM.

Ta6nuusa 6.2 — KopensiiitHa MaTpuiis

Al A2 A3 D1 D2 D3
TpuBox- | Hampyxe- | Cnokiii- | [logaBnennii | Map- | Illac-
HUM HUU HUMN (IlpurHiyenuit)| HUW | TUBHIM
Al Tpusox- 1
HU
A2 Hanpy- 1, 73510625 1
KEHUI
A3 Cnokiitanii|-0,5026155|-0,399252103 1
D1 Iloxas-
JICHUH 0,22115385| 0,300267706 |—0,36957025 1
(mpurHiueHwMIA)
D2 Mapnuit |0,27907815| 0,392567942 |-0,42905817| 0,651182357 1
D3 Ilacnuuii |-0,2496346|-0,539894472 | 0,40777823 | —0,741102694 |-0,52831 1
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HaiiOinbii 3a aOCOMIOTHUM 3HAYEHHSAM KOE(IIEHTH KOPEISIii
nopiBHIOIOTE 0,74 (kopensuia Mix « TpuBoxHuiD» 1 «HanpyxeHuin») 1
—0,74 (xopensiis mix «IIpurniuenuit» 1 «lllacouBuii»). HactymnHa 3a
aOCOJIIOTHUM 3HA4YEeHHAM Kopesiis MK «lIpurnivenuin» 1 «Jlapem-
Hu» fgopiBHIoe 0,65. Haiimenmuii 3a aOCOMIOTHUM 3HAYEHHSIM Koe(i-
1ieHT Kopensiii Mixk « TpuBoxuuit» 1 «lIpurniuenui» nopisuroe 0,22.

Benuunna ciinbHOT AMCHEpCii 11 ABOX 3MIHHHX € KBaapaT Koe-
(dimieHTa KOpessiii ux 3MiHHMX. Tak, BeJIMYMHa CIIUIBHOI JUCIIEPCii,
10 MOSICHIOETHCSI TUM 3arajibHUM, 110 IPUCYTHIN 1 Y BIAYYTTI TPUBOX-
HOCTI, 1 y BIJUYTTI HaNpyXe€HOCTI, AopiBHIOE 0,742, aO0 HaOIMKEHO
0,55, Toxl AK BeIMYMHA 3arajibHOI JUCTIEPCIi MK TPUBOXKHICTIO 1 MPHU-
rHiYeHicTio gopiBHIOE 0,222, a60 6u3bko 0,05. [HakiIe kaxy4du, BeJIu-
YUHa CIUJIBHOI JUCTIEPCli MK TPUBOXKHICTIO Ta HAINpyskeHicTio B 11 pa-
31B O1JIbIlIa BEJIMYMHHU CHUIBHOI JUCTIEPCIi MK TPUBOXKHICTIO M MPUTHI-
YeHICTI0. MakcuManbHe 3HAaYEHHSI BEJTUYMHU CHIBHOI JUCTIEPCii 0OTHO
1,00 (£ 1,002 = 1,00), a mirimansae — 0,00 (0,002 = 0,00).

S0 mMoaUBUTHCS HA 3HAYCHHS KOS(IIIEHTIB KOPEISIli, MOKHA
moOaYnTH, 110 € AesKa TEHEHIIIs, IKa BUSBISETHCS B TOMY, 1110 ITYHKTH
ONUTYBAJIbHUKA, OB’ sI3aH1 3 TPUBOI'OI0, OUIBII TICHO MOB’S3aHI MIX
co0010, HIK 3 JaHUMH, MOB’I3aHUMHU 3 JICTIPECIEI0, & OCTaHHI 31 CBOTO
OOKYy CHJIBbHIIIIE KOPEIIOTh MK COOO0, HIXK 3 MYHKTaMH, OB’ s3a-
HUMH 3 TpuBOror. OTxe, MOKHA MPHUITYCTUTH ICHYBaHHS JIBOX OKpe-
MUX TPYII JiJIs yHKTIB, TIOB’I3aHUX 3 TPUBOTOIO U Jenpeciero. Hampu-
KJ1aJ], KOEIIIEHT KOPEJSIIT Mk BITUYTTAM HECTIOKOIO Ta HaIpyKeHIC-
TI0 fopiBHIOE 0,74, TO/1 K KOE(ILIEHT KOPEALll MK BIAUYTTSAM He-
CIIOKOIO Ta MPUTHIYEHICTIO TOPiBHIOE Bchoro utie 0,22. [Ipote 11e € He
30BCIM 3pO3YMIUIMM, OCKUIBKH aOCOJIFOTHE 3HAUYCHHS KoediIlieHTa KO-
pensii Mmix « Hanpyxxenuin» 1 «lllacauBuity, 1o BXoASTh 10 TPYIU Je-
MPECUBHUX NMYHKTIB, BUllle (—0,54), Hixk a0COMIOTHE 3HAYEHHS KOe11Ii-
eHTa Kopesaii Mix «Hampyxenuit» 1 «Crokiitauiny (—0,40).

JIst moCTiKEHHS BUKOPUCTAEMO METO] OCHOBHUX KOMITOHEHT.

Y Meroal OCHOBHMX KOMIIOHEHT BEJIMUMHA JIUCTIEPCIi JOPIBHIOE
YUCITY 3MIHHUX, OCKIJTBKU TUCTIEPCISl YU CIILIBLHICTh KOKHOI 3MIHHOT PUH-
Maetbes piBHOtO 1,00. OTxe, B pa3i 1ecTy 3MIHHUX CyMmapHa (3arajibHa)
mucnepceis aopisHioe 6,00. Urcao ocBiueHuX, a00 BUI0OYTHX, KOMITOHEHT
MaTeMaTUYIHO 3aBKIH IOPIBHIOE YUCITY 3MIHHHUX, 1110 O€PYTh y4acTh B aHa-
mi3i. Tak, y pasi ecTy 3MiHHUX Oy/1e BUTSTHYTO IIICTh YAHHUKIB.
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[I[o6 oOumcIuTH YacTKy 3arajbHOi JUCIIEPCii, 110 MOSICHIOETHCS
KOKHUM YMHHHKOM, Tpeba MiJICyMyBaTH KBaJipaTH HaBaHTAKEHb. Y pe-
3yJbTaTi OTPUMYEMO 3HAUCHHS YMHHUKA, SIKE JIJIMMO Ha YKUCJIO 3MIHHHUX.

3a pe3ynbTaraMu (HaKTOPHOTO aHaji3y 3 BUKOPHCTAHHSIM IIPOr-
pamu PSPP maeMo Tabnuin mecTd OCHOBHMX KOMIIOHEHT JJIsI HAOOpy

JTAHUX 13 IECTU 3MIHHUX Ta OOYMCIICHUX KBaJpaTiB HABAHTaKEHb.

Tabnuusa 6.3 — Tabaungd OCHOBHUX KOMIIOHEHT

1 2 3 4 5 6
A1l TpuBoxHUN 0,66 0,67 0,03 0,11 0,29 | 0,14
A2 Hamnpyxenuii 0,76 0,46 0,37 0,02 -0,20 0,18
A3 CrokiiiHui -0,69 | 4,20 0,64 0,25 0,10 | 0,05
D1 IMonxaBneHuii 0,76 | 0,53 0,05 | 0,04 0,35 0,14
D2 Mapuwii 0,75 | -0,34 | -0,15 052 | -0,17 | -0,06
D3 IllacnuBuii 0,80 0,34 | 0,27 0,35 0,14 0,17

3a pe3yabTaraMu pPO3paxyHKIB, YCi IIICTh 3MIHHUX HAWCUIJIBHIIIIE
KOPEJOIOTh 3 TEPIINM YNHHUKOM, 32 BUHATKOM BITUyTTS TPUBOTH, SIKE
TPOXH CUJIBHIIIIE KOPEJIOE 3 IPYTUM YHHHUKOM.

Tabmuns 6.4 — YacTka 3arajibHO1 AUCIIepCii

1 2 3 4 5 6 | CoinpHOCTI
A1 TpuBoxHUI 0,430,450,00|0,01 0,08 0,02 1,00
A2 Hanpyxenui 0,58 0,21 0,14 | 0,00 | 0,04 | 0,03 1,00
A3 CriokiiHui 0,48 10,04 /10,41 | 0,06 | 0,01 | 0,00 1,00
D1 IMoxaBnenuii 0,57 (0,28 0,00 |0,000,12 0,02 1,00
D2 Mapuwuii 0,56 | 0,11 0,02 | 0,27 | 0,03 | 0,00 1,00
D3 IacnuBuii 0,64 0,12 0,07 | 0,02 | 0,02 | 0,03 1,00
BuacHi 3HaYeHHHA 3,26 11,210,64 0,47 0,31 |0,11 6,00
Jons nosicnenoi oucnepcii | 0,54 | 0,20 | 0,11 | 0,08 | 0,05 | 0,02

Tabnuus BioOpaxkye pe3ybTart, 3a IKUM Iepilla OCHOBHA KOM-
MOHEHTa (YMHHUK) TOsACHIOE 54 % 3arajabHOi AucHepclii MecTH 3MiH-
HUX, Ipyruil YnHHUK — 11e 20 % 3aranbHoi qucrepcii Tomo.
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BitacH1 3Ha4eHHSI TOJIOBHUX KOMITOHEHT B1J100pa3uMo rpadiyHo:

Mpadik BNnacHMUX 3Ha4eHb

O

BnacHe 3Ha4eHHs
@]

KinbKIiCTE KOMMOHEHT

Pucynok 6.1 — I'padik BIacHUX 3HAYCHD
JUTSI TIIECTH OCHOBHUX KOMITOHEHT

BukopucToByr0Ur METO/] BapiMakc, po3paxyeMo 0O0epTaHHS IBOX
BUJIUICHUX OCHOBHUX KOMITOHEHT:

Tabauus 6.5 — Ilepiri 1B1 OCHOBHI KOMIOHEHTH
nicist 00epTaHHS 32 METOJIOM BapIMaKC

1 2
A1l TpuBoxHUU 0,05 0,94
A2 Hamnpy>xenuit 0,27 0,85
A3 CrioxkiiHuit -0,39 -0,60
D1 IMonxaBneHuii 0,92 0,10
D2 Mapnuii 0,79 0,24
D3 IllacouBuii -0,83 -0,27

[leprmmit 3 dakTopiB micis oOepTaHHS BapiMakC MOXHa 1HTEpPII-
peTyBaTu SIK YMHHUK JeNpecii, OCKUIbKU BC1 TPU BIJMOBIIHUX MYHKTU
MaroTh 3 [ILOTO YHHHUKA HaBaHTakeHHs + 0,79 1 BuIlle, TOA1 SK YC1 TpH
MATAaHHS, SIKI CTOCYIOThCS TPUBOKHOCTI, MalOTh HaBaHTaxXeHHs £ 0,39
1 HoK4e. Jpyruii daktop micias ooepTaHHs BapiMakc MOXHa IHTEpIpe-
TYBaTH SIK YUHHUK TPUBOXKHOCT1, OCKUIBKM IYHKTH, BIJAMOBIIHI TPH-
BO31, MAlOTh 3 I[LOTO YNHHUKA HAaBAaHTAKCHHS.
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YacTka 3arajibHOi IHUCHEPCii, sIKa MOSACHIOETHCS KOKHUM 3 JIBOX
BUJIUICHUX (PAKTOPiB, MICIs 0OEpTaHHS 32 METOJOM BapiMakc TOPiB-
HIOE iXHIM BJJACHUM 3HAUYEHHSAM a00 CyMi KBaJipaTiB (DaKTOPHUX HaBaH-
TaXEHb JIJI1 KOKHOTO (pakTopa, Mo iJIEHIM Ha YUCII0 3MIHHUX.

Tabnuusg 6.6 — YacTku 3arajibHO1 AUCIIEepCil,
110 MOSICHIOETHCA MEPIIMMH IBOMAa KOMIIOHEHTaMHU
nicist 00epTaHHs 32 METOJIOM BapiMaKC

1 2
A1l TpuBoxHUM 0,00 0,88
A2 Hamnpyxenuii 0,07 0,72
A3 Crioxkiiiauit 0,15 0,36
D1 INoxasnenuit 0,84 0,01
D2 Mapuwii 0,62 0,06
D3 IllacnuBuii 0,69 0,07
BiacHi 3HaueHHsA 2,37 2,10
YacTtka nmosicHeHo1 ucrepcii 0,40 0,35

YacTka 3arajibHOI AMCIEPCIi, M0 MOSCHIOETHCS MepIuM (haKTo-
poMm, popiBHoe 0,40, npyrum daxkropom — 0,35. 11 yacTku aucnepcii
BIJIPI3HSIOTHCS B1JI BIAMIOBIIHUX BEJIWYWH JIJIs IOYATKOBUX, 110 HE IMij-
naBajiics oO0epTaHHIO, OCHOBHHUX KOMIIOHEHT, OCKUIbKH B Pe3yJbTaTi
0o0epTaHHs 3MIHWINCS HABAHTAXKEHHS 3MIHHUX Ha 111 (PaKTOPH.

2. IlpoBectu JOCHTiIKEHHS TMTO3UTUBHOTO CTAaBJICHHS 3100yBayiB
BUIIIO1 OCBITH IICUXOJIOTIYHOTO PaKyJbTETY A0 37100yBayiB 3 IHIIUX (a-
KYJBTETIB 1 10 oOpaHux npodeciii, 00’eaHaTu 3100yBayviB y rpynu 3i
CXOXMMH TOIJISIAAMU. 3 LI€I0 METOK PO3NOAUICHO (DAKyIbTETH Ta
MOXKJIMBI CTIEITiali3allii AT BUITYCKHUKIB-TICUXOJIOT1B. 3700yBayaM 3a-
MPONIOHOBAHO BU3HAYMTHU CBOE BIJHOIIEHHS 10 BCix 3a 10-0anbHOIO
IKAJIOIO.
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Tabnuis 6.7 — Pe3yapTaT ONUTYyBaHHS 3100yBayiB BUILOT OCBITU

O06’extu (mocmiKyBaHi 3100yBayl)
0. A. B.O.I1. M.IT. K./A. P.B. K.\ I. B.|P. II. K. 1.|0. E.|A. 3.
3n00yBau
HemxorortiTl 5 1 9 | 9 |5 | 5|10| 3 |5 [15]15/|15
HOTO (haKyib-
TETY
3n00yBau
Me1aroriqgoro| 2 05| 3 1 2 3 4 2 9 9 9
bakyabTeTy
é\ 3n00yBau
g |dimcomare-l g g5y 3 4 | 6 3510 | 10 | 10
% MaTU4YHOTO
‘T | pakynbrery
S
< 3n00yBau
g | PUPOMHKT g 9 145 3 |4 |2 | 7|7 959595
5 90ro
3 | dbakyabTeTy
=Y
= 3n100yBau
= | icropu4Horo | 4 3125|356 (59|97 |77
% | dakynbrery
(]
S| 3mo0ysauy
g(binonorquoro 10 | 4 1 2 |16 (15| 1|8 | 8| 8
5 bakynpTeTy
IIcuxomnor 45 195110 (10 (10| 9 |25 |55 2 2 2
Comamshiit | g5 | 15| g 95(/95/95(35 4| 1| 1|1
ne1aror
Buwnrtensb 8 5 5 7 15| 7|5 3|6 |66
Buknamau 6 6 7 9 | 855/ 8|8 |5 ] 5]5
KepiBamk | 3,5 | 7 6 8 | 7 (451010 3 | 3 | 3
Koncynbranr| 7 8 4 6 |6 | 8|2 |6 | 4|44

Po3zé’azanna:
[1in yac BUKOHAHHS KJIACTEPHOI'O aHaIi3y MOTPIOHO BpaxyBaTH,
110 KJIaCTepHr3allisl TPAJAUIIIMHO 3/IIMCHIOETHCS 3a 00’ €KTaMU (CTOBITUH-
KaMU MAacHBIB JIaHUX). 3YMIMHUMOCS] Ha METO/I1 IEPEBOBUIHOI KJlacTe-
pu3zaiii. Bubepemo EBKkiiIOBY BijicTanb 1 o0uuciaumo ii. Po3paxyemo
BIJICTAHb MDK MEPIIMM 1 ApyruMm 00’ektamu (cyO’exktamu O. A. Ta
B. O. BuxigHoro Habopy nanux). JJjist iboro BUKOpUCTAEMO POpMYyITy:

L= X0 —y)
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PesynsTati obuucienns: y.(x; — y;)? = 175,75; L = 13,26.
[Ticnsa BU3HAYEHHS AUCTAHII MIXK yciMa 00’ €KTaMH CTBOPIOETHCS
Tabmu Bifctanei (distances matrix).

Tabmuus 6.8 — Tabnuils BiacTaHeH Mk yciMa 00’ €KTaMu

O.A.| BO. |[ILM.|ILK. | A.P. | BK. | A.B. | P.IL | K. . | O.E. | A. 3.
O.A | 0,00 | 13,26 | 14,81 |113,41| 13,51 | 11,51 | 14,37 | 13,63 | 12,82 | 12,82 | 12,82
B.O.| 1326 | 0,00 | 6,24 | 7,00 | 7,26 | 5,94 | 16,76 | 12,94 | 21,66 | 21,66 | 21,66
Im.M.| 14,81 | 6,24 | 0,00 | 6,82 | 6,69 | 8,02 | 14,94 | 12,37 | 20,41 | 20,41 | 20,41
I.K.|13,41| 7,00 | 6,82 | 0,00 | 4,03 | 8,82 | 13,44 | 10,95 | 19,62 | 19,62 | 19,62
A.P.|1351| 7,26 | 6,69 | 403 | 0,00 | 886 |12,35| 9,04 | 18,89 | 18,89 | 18,89
B.K.|11,51| 594 | 8,02 | 882 | 8,86 | 0,00 | 16,43 | 13,83 | 18,69 | 18,69 | 18,69
J.B. | 14,37 | 16,76 | 14,94 |13,441| 12,35 | 16,43 | 0,00 | 6,61 | 12,85 | 12,85 | 12,85
P.II. | 13,63 | 12,94 | 12,37 | 10,95 | 9,04 | 13,83 | 6,61 | 0,00 | 15,97 | 15,97 | 15,97
K. A. 112,82 | 21,66 | 20,41 | 19,62 | 18,89 | 18,69 | 12,85 | 15,97 | 0,00 | 0,00 | 0,00
O.E. | 12,82 | 21,66 | 20,41 | 19,62 | 18,89 | 18,69 | 12,85 | 15,97 | 0,00 | 0,00 | 0,00
A.3.]12,82 | 21,66 | 20,41 | 19,62 | 18,89 | 18,69 | 12,85 | 15,97 | 0,00 | 0,00 | 0,00

HaiiGinpia quctaHiis icHye MK 3p00yBadamu B. O. ta K. 1.,
O. E., A. 3. (L = 21,66), a Takox mix I1. M. Ta K. /I, O. E., A. 3.
(L =20,41). VY pa3i Takoro aHajiizy MOXHa JINTH BUCHOBKY, 110 iICHY€E
HallMEHIIIEe AB1 TPYNH 3J00yBayiB 3 PI3HUM BIJJHOIIEHHSIM J0 HABYAHHSI
i1 00panoi mpodecii — rpyna B. O., II. M. ta rpyna K. JI., O. E., A. 3.
PosrisiHeMo BiJICTaHb ycepeIrHi KoxKHO1 rpynu. HacripaBi BusBmimcs
JIOCHUTH OJIM3bKO OAMH 10 ogHoro 3400yBadi B. O. ta I1. M. (L = 6,24),
17IGHTUYHI OJTMH OAHOMY (Ha HYJIKOBI BifcTani) 3q100yBaui K. /1., O. E.
ta A. 3. (L =0).

Jlo maHux TabnMIl BIACTAHEW MOXHA 3aCTOCYBAaTH CTPATETIIO
HaWOJIMKYOTO Ccycia.

HaitmeHini BijcTaHi B TaOduWINl BKa3aHl MDK JOCHTIKYBaHHUMU
K. O., 0. E., A. 3. (L = 0). 3po3ymiJio, 1110 BOHH YBIHIIUIN JO MEPIIOTO
kiactepa. Jpyruii knactep 3 HaitOiabmiow BiactanHio — e I1. K. 1
A.P. (L =4,03). Ix 06’ equaemo B apyruii Knacrep.

Tperiit kmactep hopmyroTh 3100yBaui B. O. it B. K. (L = 5,94).
Bincrans Big B. O. mopiBHioe L = 6,25, ToMy 10 TpeThOoro kjiactepa
Bxoauth [I. M. OTxe, ueTBepTUI KIACTEP MAaTUME BJIACHY CTPYKTYPY.
Ile mepBuHHUM KnacTep, 110 MicTuTh 00’ €kTr B. O. 1 B. K. 1 BropuHHuUii
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KJjactep, mo MictuTh 00’ ekT I1. M. IT’sTuii kitacrep yTBOpsATh 00’ €KTH
H.B.iP.II. (L =6,61).

Yci 00’ekTH YBIMIIIM JI0 KJIacTepiB, TOMY TeEmep MHOTPiOHO
NoB’s13aTH M1k cO0OO0I0 BCl oTpuMaHi kiactepu. HactynHa 3a Bennuu-
HOIO BijcTtanb — L = 6,69.Taka Bincrans cnoctepiraerbes mix I1. M.
(ueTBepTUM Ki1acTepoMm) i A. P. (mpyrum kimactepom). BigmosigHo, 1py-
T'Uil 1 TpETIN KiacTepu BapTo 00’ €AHATH B IOCTUH KiacTep. Jani nmot-
pi0HO 3HANTH BIACTaHb Bij IT’STOTO 0 MIOCTOTO KiacTtepa. Jlo Hel Ha-
nexuthb L = 9,04 mixk 3m00yBauamu P. I1. 1 A. P., 1o craHoBUTHME ChO-
Muit knactep. Iloganpiuii aHami3 BijcTaHEW IOKa3ye, IO 00’ €KTH
O. A. ta B. K. nomaroThecs 10 cbOMOT0 KJacTepa 3 HAMMEHIIIOK TUCTaH-
miero L = 11,51. Tak yTBOproeTbcsi BochbMuit kiactep. JeB’saiTuii Kiac-
TE€p YTBOPEHO 3a JOMOMOIOI0 3’ €JJHAHHS MEPUIOTO Ta BOCBMOTO KJlac-
TepiB Ha BigcTani L = 12,81 (3gobysaui K. /1., O. E., A. 3. ta O. A.).

Omnucani BUIIE MPOIIECH KJacTepHu3allii BapToO MiJACyMYyBaTH SIK
3BejieHy Tabuito (@malgamation schedule).

Tabonuis 6.9 — Tabaung 00’ eqHaHB

Bincrans O0’exTH
10
Kpox| Haitomnu-

KUOLO 1 2 3 4 5 6 7189 10|11

cyciga
1 0,00 |K.d.|0.E.
2 0,00 |K./.|0.E.| A.3.
3 4,03 |II.K.|A.P.
4 594 |B.O.|B.K.
5 6,25 |B.O.|B. K. |Il. M.
6 6,61 |.B.|II. P.
7 6,69 |B.O.|B.K.|Il. M. |II. K.|A. P.
8 9,04 |B.O.|B.K.|Il. M. |Il. K.|A. P.|J1. B.|IL P.
9 11,51 (0. A.B.O.| B.K. II. M.[I1. K.|A. P.|JI. B.|IL P.
10 | 12,82 |O. A.|B.O.| B.K. [I. MJ/II. K.|A. P. /1. B./IL P.. K. I.|O. E.|A. 3.

MoHa CTBOPUTH JIePEBO KJIACTEPiB 3 rpadiuHUM MpEACTaBIICH-
HsaMm orpuManux kiaactepi (hierarchical tree plot).
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Bincrank: Mix KlacTepamM

Pucynok 6.2 — Knactepue nepeBo

OTxe, 10 mepuioro kiacrepa ysivnuim 3100ysaui: K. 1., O. E.,
A. 3. Tabauis BUXiZHUX JTaHUX MOKAa3Ye, 110 11e 3100yBadl HAMOUIBII
MO3UTHUBHO CTAaBIATHCS 70 3700yBauiB 3 1HIIUX (aKyJIbTETIB, aje BO/I-
HOYAaC MEHII MO3UTHUBHO — JI0 CBOiX MalOyTHIX POJbOBUX MO3UINH. I
HaBmaku, 3100yBadi 3 npyroro kiacrepa (I1. K. Ta A. P.) 6inbmr mo3u-
TUBHO CTaBJIATHCA O CBOEI MallOYTHBHOI MpodeciiiHol AISIBHOCTI Ta
MEHTIII TTO3UTHUBHO — J0 CTYJEHTCHKOI CIUTLHOTU. 3100yBaul TPETHOTO
knacrepa (B. O., B. K., I1. M.) no3uTUBHO CTaBIATHCS 10 Tpodecii Icu-
X0Jiora Ta J0 3700yBayiB CBO€i crneniaibHOCTI. UeTBepTuil Kiiactep
3mo0yBauiB (/[. B. Ta P. I1.) mae HaiiOiJIbIII TO3UTHUBHE CTaBJICHHS JO
npodecii BUMTENS Ta 3100yBadiB Tako1 camoi opieHTarllli. Jlocuts ckiaj-
HO oIliHIOBaTH cTaBieHHd O. A., cnocTtepiraerbes npodeciiina HEBU-
3HAYEHICTb.

OTxe, pe3yabTaTy aHai3y CBIIYaTh MPO TE, IO € MIACTaBU IS
kJacudikariii 3700yBaviB K TaKUX, 1110 MPOdeciitHO 11eHTU(PIKYIOThCSI.
3n00yBauiB, siki He chopMyBanu nNpodeciiiny 1IeHTUYHICTh, MOIIIs-
I0Th Ha JIBa KJIACH: TUX, XTO HAWOUIbIIl TO3UTUBHO CTABUTHCS 0 CBOTO
xurts (K. 1., O. E., A. 3.), 1 THX, XTO IIO3UTUBHO CTaBUTHCS JI0 MaliOyT-
HBOI mpodeciitHol aisibHOCTI 0e3 po3mexyBanHs Ha Bugu (I1. K.,
A. P.). 3n00yBauiB, y akux chopmoBaHa npodeciitHa iaeHTudikaris,
MO>XHa MOAUIUTH Ha JIBl TPYIU: THUX, XTO OPIEHTYETHCS HA TICUXOJIO-
riuny gisubHicTh (B. O., B. K., II. M.) Ta TuxX, XTO Ha OCBITHIO
(1. B.,P.I1.)
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Tabmuus 6.10 — Po3noain Ha kiactepu 3400yBayiB BUIIO1
OCBITH 3a cpopMOBaHICTIO MpodeciiHoi i1eHTHdIKaIi

K. 1.
[T03UTHUBHO CTaBIATHCA IO CTYJECHTCHKOTO o
Hecdopmorana O.E.,
oy KUTTS
npodeciiiHa A. 3.
imeHTudikaris [To3UTUBHO CTaBIATHCS 10 MAaHOyTHHOT IT. K,
npodecii, He MOAIAOYH 11 HAa BUJIU A. P.
: : . B. O,
OpieHTOBaHI Ha MICHXOJIOTO-TIEIATOT1IHY
CdopmoBana . : B. K.,
" TiSUTBHICTH
npodeciitHa I1. M.
1IeHTUdIKaIsA : : . : . . B,
OpieHTOBaHI Ha KEPIBHY MiSUTBHICTH P II

IlepeJiik nUTaHb i 3aBIaHb J1JIs1 CAMOKOHTPOJIIO

1. Oco6iuBOCTI (PaKTOPHOTO aHATIRY.
2. Micue (akTopHOro aHami3y B CTPYKTYpl €KCIIEpH-
®  MeHry.

- 3. Mera Ta METOIU KJIACTEPHOTO aHali3y.

4. ITiniroToBKa MOKa3HMUKIB JI0 TPOBEJACHHS KJIACTEPHOIO aHAJII3y.

5. JlepeBorno/1i0Ha KiacTepu3allisi: po3TallyBaHHS BIICTAHEH MIXK
00’ eKkTamu.

6. Knactepusartist nepeBonoaiOHa: CTpaTerii Ta iHTepIpeTarlis.

7. Pe3ynpTaT KJIacTEpHOTO aHaJi3y.

8. IIpoBecTu mocCHiKEHHSI HA OCHOB1 JaHUX IPO Te, K MOJOI
JIOJIA CTIPUMMAIOTh CBOIX OJIM3bKUX.

Tabmuusg 6.11 — Matpuns axocTi «3HauuMi 0CoOmn»

SAxicTh a Matu |bateko| bpar | Cectpa Koxana
JTFOTUHA
JlocarneHHs 2 5 6 1 3 4
Mynpictb 5 3 6 2 4 1
YiTKICTh MIaHIB 4 5 3 1 6 2
[Tomyxk 2 4 3) 1 3 6
Pyx 3 4 5 2 1 6
Jocsaruenns pumgoro | 1 4 6 2 3 5
Buznauenicth 3) 4 3 1 6 2
XUTPICTh 3) 4 6 2 3 1
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9. Hocniautu cipuiiMaHHs 3100yBayaMu BUILOT OCBITH MEPIIOTO
KypCy TICHUXOJIOTYHUX TEOpiid micis BUBYEHHA Kypcy «Teopii ocoduc-
TOCT1», 00’ €IHaTH 3100yBayiB y NIEBHI I'PYIH 32 CXOKUM CTaBJICHHS.

Tabnuis 6.12 — Pe3ynbTaTi onuTyBaHHA 3100yBayiB BUIIO1 OCBITH

A.0.|O0. B.M. II.|K. II.|P. A.|K. B.|B. JI.|I. P.| 1. K.|E. O.|3. A

3. @poiig | 2 5 4 6 8 2 5 5 8 5 9
K. FOnr 3 2 6 4 5 1 8 9 6 7 3
A . Amnep | 1 4 2 5 7 3 3 8 6 7 9
Jlx. Yorcon| 4 2 6 1 7 5 8 9 |10 | 3 7
b. Cximnep | 10 | 7 3 4 9 5 6 8 2 9 9
K. Xamn 3 2 4 5 1 6 7 2 3 9 9
A. Macnoy | 5 3 6 1 3 8 5 6 7 4 7
K. Pomxepc| 4 2 7 3 |10 | 8 9 5 | 10 | 8 9
P. Meii 5 2 6 8 2 8 9 | 10| 6 7 8

TecTu 119 CAMOKOHTPOJIIO

1. ®akTOpHUI aHAJI3 BUKOPUCTOBYETHCS IJIfA:

a) BUSIBJICHHs ()aKTOPIB BILUIUBY;

0) 3MEHIIEHHS PO3MIPHOCTI MACUBY JaHUX;

B) (hakTOpHOTrO MUPEPECHIIFOBAHHS IHTETPATbHUX O3HAK;
') IpaBWJIbHA BIJIMOBIb BIACYTHS.

BinnoBiae: 1) a; 2) 6; 3) B; 4) T.

2. Ilix yac migroToBKu AaHuX A0 GaKTOPHOro aHaJji3y 0axa-
HHUM €, I[00 KIJILKICTHL CTOBMYHUKIB:

a) OyJa MEHIIO 3a KIJIBKICTh PSKIB,;

0) Oyma OUIBIIIOIO 3a KUTBKICTD PSAKIB;

B) JOPiBHIOBaJIa KUIBKOCTI PSJIKIB,

T') IpaBUJIbHA BIAMOBIIb BIACYTHA.

Bignosine: 1) a; 2) 6; 3) B; 4) .
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3. @akTOpHI Baru — ue:

a) Koe(PIIieHTH KOPETSIli KOXKHOT 13 aHAJII30BaHUX 3MIHHUX 3 KOXK-
HUM 3 BUIUJIEHUX YNHHUKIB,

0) KUTbKICH1 MOKa3HUKH 3B’ 13Ky BUJIJIEHUX YHHHUKIB 3 00’ €KTAMU;

B) Aucrepcii, ski 00yMOBIIOIOTHCSI YHHHUKAMU;

I') IpaBWJIbHA BITIOBIIb BIACYTHS.
Bianosias: 1) a; 2) 6; 3) B; 4) 1.

4. 17151 ONiHKHM 3HAYUMOCTi (PAKTOPA BUKOPUCTOBYHThH:
a) (haKkTOpH1 HaBaHTAKEHHS;

0) axkropHi Bary;

B) BJIaCHI 3HAYEHHS (PaKTOPiB;

I') paBUJIbHA BIJIMOBIb BIACYTHS.

Bianosigs: 1) a; 2) 6; 3) B; 4) 1.

5. OcmuciieHa iHTepnpeTanisi pe3yJbTaTiB KJIACTEPHOI0 aHA-
JIi3y MOKJIMBA 32 YMOBH, SIKIIIO BOHA IPYHTY€ThCH

a) Ha TEOPETUYHIA MOJIEII;

0) 0araTbOX MOBTOPHUX JTOCIIJIKCHHSIX;

B) BUKOPHCTaHHI METO(1B MEPEBIPKM CTATUCTUYHOI 3HAYMMOCTI,;

I') IpaBUJIbHA BIJIMOBIb BiACYTHSI.
BingmoBins: 1) a; 2) 6; 3) B; 4) 1.

6. He icHye MeTOy KJIACTEPHOI0 aHAJII3Y:
a) IepeBOMOAIOHO1 KiTacTepHu3aIlii;

0) IBOBXOJIOBOTO 00’ €THAHHS,

B) IMOBIpHICHUX KJIaCTEPIB;

I') IpaBUJIbHA BIJIMOBIIb BIACYTHSI.
Bignosine: 1) a; 2) 6; 3) B; 4) 1.

7. Ans momykKy BiacTaHedl MK 00’€KTaMH B KJIACTEPHOMY
aHaJIi31 BUKOPUCTOBYIOTh:
a) Bijgctanb CriipMeHa;
0) BiZICTaHb ﬁ0K0raMH;
B) BijicTanb YeOuiena,
I') MpaBUJIbHA BIJMOBIAb BIACYTHS.
Bignosinp: 1) a; 2) 6; 3) B; 4) 1.
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8. Ilim yac onucy pe3yJbTATIiB KJIACTEPHOI0 aAHAJI3Y B CTATTI

B il TEKCT NOTPIOHO BHECTH

a) KJIaCTEpHI JIEpPEBa;

0) KJacTepHi JepeBa Ta TabauIill 00’ €/THaHb;

B) KJIACTEpHI JiepeBa, Ta0auIll 00’ € JHaHb 1 TAOIUIIl BiICTaHEH;
') IpaBUWJIbHA BIIMOBIb BIACYTHS.

Bignosine: 1) a; 2) 6; 3) B; 4) 1.

9. ®akTopHMH aHATI3 BUKOPUCTOBYETHCH JIJISI:

a) MOITyKy IPUXOBAHUX 3MIHHHX;

0) BUSIBJICHHSI YNHHUKIB BILJIUBY;

B) (hakTOpHOTO MU(PEPEHIIIOBAHHS IHTETPATLHUX O3HAK;

') IpaBUJIbHA BIAMOBIb BIACYTHSI.
Bignosine: 1) a; 2) 6; 3) B; 4) T.

10. Bumororo 10 migAroToBKM JaHMX 10 (PAKTOPHOTO AHAJI3Y €

NnNpeacraBJdCHHA MaCUBY JaHUX Y BI’IFJIﬂIli:
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a) IBOXBUMIPHOI MaTpPHII;

0) N-BUMIpHOT MaTpHIIL;

B) OyIb-AIK;

') IpaBWJIbHA BIAMOBIb BIACYTHS.
BinmoBiae: 1) a; 2) 6; 3) B; 4) .



TEMA 7
METOJM JOCJUIKEHHS i AHAJII3YBAHHS
MCUXOJOTTYHUX MPOLIECIB
Y IMHAMILI TA TEHAEHIIT PO3BUTKY

MICUXOJIOTTYHUX MPOIIECIB Y TUHAMIIII.
7.2. Metoau aHani3yBaHHs TEHICHIIIT PO3BUTKY
b= B IICUXOJIOTTYHHUX JOCHIJDKCHHSIX.

\‘ 7.1. Metonu IOCHIPKEHHS W aHali3yBaHHS

7.1. MeToam D0CHIIKEeHHS M AHAJII3YBAaHHS
MCUXOJIOTTYHUX NMPOLECiB Y TUHAMIL

[TcuxomorivyHi SBUIIA Ta MPOIECH 3 YACOM 3MIHIOIOTHCS.

[Ipo1iec po3BUTKY NCUXOJIOTTYHUX SBUII Y Yacl HA3UBAIOTh JIMHA-
Mikoto. J1Jis 11 BioOpaskeHHs Oy IyI0Th PSAId JUHAMIKU.

Paoom ounamiku Ha3UBAETHCS PAJT YUCEIN, Kl XapaKTEPU3YIOTh
3MiHY BEJIMYMHU IICUXOJIOTIYHOTO SIBUILA B YACI.

PO3pI3HAIOTE psiiv TUHAMIKH aOCOIIOMHUX, CepeOHiX Ta 8i0HOC-
HUX 8€IUYUH.

Psanu nunaMiky aOCOJIFOTHUX BEJIMYUH OyBaIOTh MOMEHMHUMU Ta
nepiooOuyHUMU.

KoxHuil psii AMHaMIKK MOXKHA OXapaKTepr3yBaTH 3a JOIMOMOTOI0
TaKuX IIOKA3HUKIB: AOCOMOMHUL Npupicm, Koe@iyicHm 3pOCMAaHHS,
memn 3pOCMAamHsl, memn npupocmy, adCOIOMHe 3HA4eHHsL 0OHO20 810CO-
MKa npupocmy, cepeoHtill piseHb pady OUHAMIKU, cepeOHil abCOIIOMHUL
npupicm, cepeoHiti memMn npupocmy Ta cepeoniu memn 3pOCMAaHHsL.

AOCOJIOTHUI MPUPICT BU3HAYAETHCA PI3HUIICIO MK MOTOYHUM
(3BITHUM) 1 0a3UCHUM PIBHSIMH.

bazucnut Jlanyrozosuu
A=V,-Y, (7.1) A=V, -V, (71.2)
ne A — abCONMIOTHHUM TIPUPICT;
Y, — notounnii (3BiTHUIA) piBEHb;
Yy — Gasucuwmii piBens;

Y, — HolnepeaHii piBEHb.
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KoedimieHT 3pocTaHHsi OOUYUCIIOETHCS K BIJHOIIEHHS PIBHS

noctimkyBaroro nepiomy (V) 1o piBHS, 3 SIKHM MOPiBHIOIOTS.

bazucrhuu Jlanyrocosuii
K, =Y K, =Y
Ty (7.3) Py (7.4)

Temm 3pocTaHHs1 OOUUCITIOETHCS K MPOLEHTHE BIAHOIICHHS PiBHS

JOCHIIKYBAHOTO TIEPIOAY (Y") 0 piBHSL, 3 SIKHM MOPIBHIOIOT.

ba3ucnut Jlanyrozosuu

\% \%
T =-"100 T =-—-"100
,=y10 (75) ;=100 (76)

He Baxko nomitury, mo T, = K, X 100 (7.7)

Temn npupocTy 0OYHMCITIOETHCS 3a JIOMOMOIOIO JIJIEHHS abCco-
JIOTHOTO TIPUPOCTY, TOMHOKEeHOTO Ha 100, Ha BEMUYMHY PiBHS, 3 SKUM
MOPI1BHIOIOTb.

OOYHCITIOETHCS TAaKOXK 0a3UCHUM 1 JJAHIIFOTOBUM CIIOCOOAMH.

bazucnuu Jlanyrzosuu
r,=" 00 gy r,-Y Y0 (1

0 n-1

Temn npupocTy MOXHAa OOYUCIUTH 3a JOIMIOMOTOIO BIIHIMAHHS
100 Big 3HaUYE€HHS TEMIIIB 3pOCTAHHS:

r,=T,-100. (7.10)
AOCOJIIOTHE 3HAYEHHSI OJHOI0 BIICOTKA NMPHUPOCTY OOUYHMCIIO-
€THCS 32 JIONIOMOT OO JIUJIEHHS a0COIIOTHOTO MMPUPOCTY HA TEMIT IPUPOCTY.

A% = w (7_11)

Thp

Jl1s1 y3araqbHEHHS TMHAMIKW JTOCT1KYBaHOTO SBHUIIA 32 ACK1JIb-
Ka Mepio/iB BU3HAYAIOTh PI3HI CepeIHI MOKa3HUKU. [0 HUX HalexXarTh:
cepeOHi piBHI psdy Ta cepedHi NOKA3HUKU 3MIH DIBHIE Ps10) .
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Cepeoni pigni 3arajioM BUKOPUCTOBYIOTh ISl y3araJbHEHHS psi-
JiB, 1110 KOJIMBAKOTHCS, JJ1s1 3a0€3MeUCeHHS MOPIBHSHOCTI YUCEIbHUKA Ta
3HAMEHHUKA, a TAKOXK JJI1 NOOY/IOBH AUHAMIYHUX PSIB HOX1IHUX TO-
Ka3HUKIB.

Metoa po3paxyHKy CEpeAHBOTO PiBHS JTUHAMIYHOTO PsIAy 3alie-
KUTh BIJl BUAY TUHAMIYHOTO PSIAY.

s inmepsanvuux psidie aOCOMIOTHUX 3HAYCHBb 3 OJHAKOBOIO
TPUBAJIICTIO BUKOPHUCTOBYETHCA .

LY (7.12)

1€ N — KUIbKICTh PIBHIB PALY;
X — 3HAQ4YCHHS PIBHIB PsAY.
Y momenmuomy psoi, 1€ NOKa3HUKU 3MIHIOIOTHCS PiBHOMIPHO
MDK JlaTamu (piBHI pIBHOBIJIAJICH]), CEpEIHE 3HAUYCHHSI MK JIBOMa J1a-
TaMU PO3PAXOBYETHCA SIK CyMa MOJIOBUH 3HAYE€Hb Ha MOYATOK 1 KiHEI[h
nepioay (cepeas apupMeTHIHA MPOCTA):

)—] — 3’0‘;3711; (713)

Y pasi pi3Hux npomisxckie uacy — cepeans apupMeTHIHA 3BaKEHA.
Axwo 6 momenmuomy psaoi OUHAMIKU IHMeP8al Midic 0amamu 00-
HAaKo8Uil, TO CEPeIH1N PIBEHb PO3PAXOBYETHCS 3a POPMYJIIOI0 CepeTHhOT
XPOHOJIOT1YHOI:
Y y
(E;+y2+y3+"s+yml+4—

2). (7.14)

y= n-1

Y momenmuux ma inmepganvHux psioax OUHAMIKU 3 HEPIBHOMIDHO
po3noodineHumu nepiooamu (iHmepeaiamu) I BU3HAUYCHHS cepejl-
HBOT'O PIBHS PsITy BUKOPUCTOBYIOTh CEPEAHIO ApU(PMETUUHY 3BAXKEHY:

v=%, (7.15)

1€ yt — piBHI py;
t — IpOMDXKKM Yacy MiXkK CYMI>KHUMU JaTaMu a00 Mepiojin yacy.
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Cepenniii a0CoIIOTHUI PUPICT OOYUCITIOETHCS 3a TOTIOMOTOIO CE-
PEIHBOI apU(PMETUUHOT MPOCTOT 3 JIAHIIOTOBUX a0COTIOTHUX MPUPOCTIB.

YD (7.16)

n

ne A — BEJIMUYMHHU JIAHLFOTOBUX MPUPOCTIB;
1 — YUCIIO JTAHIIOTOBUX IIPUPOCTIB.
3a BIACYTHOCTI JIAHLIOTOBUX IMPHUPOCTIB CE€peAHi aOCOTIOTHUMN
IPUPICT MOKHA OOUYUCIIUTH 3a POPMYJIOO:

-V =V
A="n "0 (7.17)
n—1
JIe 1 — YUCIIO KaJICHAApHUX JaT.
Cepenni Temnu (koediuieHTH) 3pOCTAHHS OOYHCITIOIOTHCS 3a

dbopMynaMu cepeIHbOT TEOMETPUYHOI:

K, =yKK,...K, =VIIK, (7.18)

ne K — cepenHii KoedilieHT 3pOCTaHHS,
K — nan1orosi KoeQii€eHTH 3pOCTaHHS;
1 — YHCJIO JTaHIIOTOBUX KOE(]III€HTIB;
11— 3HaK 10OYTKY, SIKUM CBITYUTH TIPO T€, 10 JIaH], SIK1 CTOATH MICIIs
HBOTO, TOTPIOHO MEPEMHOKUTHU Ta 3HAUTH iXHIN JOOYTOK.
SAkimo BiACYTHI JIAHIFOTOBI KOE(DIIIEHTH, TO MOXKHA CKOpPHUCTa-
THUCS 1HIIOK POPMYIIOIO:

K=ni7", (7.19)

1€ 1 — YUCJIO KAJICHIAPHUX JaT;
Yn i Yo — piBHI 110710 3BITHOTO ¥ 6a3MCHOTO TIEPiOJiB.

Opepxkani KoeQILIEHTH TEPETBOPIOIOTh y TEMIHU 3POCTAHHS
3a opmymnoro T, = K, x 100 1 B Temnu mpupocty 3a (popmysioro
Twp= K, x 100 — 100.

SIKI10 MIBUAKICTh PO3BUTKY SIBUILA B MEKaX PO3TJIISyBaHOTO Tie-
plo/ly HEOJHAKOBA, TO 3ICTABJICHHSAM OJHOWMEHHHUX XapaKTEPUCTHUK 32
pi3H1 IHTEpBAJIM Yacy BHU3HAYAIOTh NMPUCKOPEHHSI YU CIOBiIbHEHHS
auHAMiKK. Pi3HUIE aOCONIOTHUX JAHLIOTOBUX MPUPOCTIB A —A
XapakTepu3ye a0COJI0THEe MPUCKOPeHHsI (+) un ynoBijbHeHHs (—).
3icTaBJICHHSAM TEMIIIB 3pOCTaHHs (IPUPOCTY) JIICTAIOTh Bi/ITHOCHE MPH-
CKOpeHHs (YNOBLIbLHEHHA).
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7.2. MeToam aHaJIi3yBaHHA TE€HAEHUIl PO3BUTKY
B IICUXOJIOTIYHUX JOCTIKeHHAX

VY mporieci aHalizy psAiB IMHAMIKYA BKJIMBO BUSBUTHU 3arajibHy
TEHJICHIIII0 PO3BHUTKY IICHXOJIOTIYHOTO sBHIAa abo mporecy, ToOTO
BCTAaHOBUTH, YU 3MIHIOETHCSI BOHO Y BUCXIJTHOMY a00 HU3XIJHOMY Ha-
psIM.

Tenoenuyisa — 11e JOBroCTPOKOBA €BOJIIOLIIS 3 TOPIBHAHO IIaBHOIO
TPAEKTOPIEIO.

Cepen METOIB ONMKUCY TPEHIB OCOOJIHUBO IIIMPOKO BUKOPUCTOBY-
I0ThCSI MPEHO08I KPUBI.

Bubip GbyHKIII 3a7€XKUTh Bl XapaKTepy TUHAMIKU:

— y pa3i NOPIBHSAHO CTa0IILHUX aOCOJIIOTHUX MPUPOCTIB 0OMpa-
I0Th JIIHIAHUN TPEHT;

Y, =a+Dbt; (7.20)

— SKIIO TEeMIIH 3POCTaHHS € CTa0IIbHUMHU, OOUPAETHCS €KCITIOHE-
HIlaJIbHA (DYHKIIIS:

Y, = ab' (7.21)

V niniftHoMy piBHsIHHI TapameTp b xapakrepusye cepeniit abco-
JIOTHUM MPUPICT, B €KCIIOHEHTI — cepeaHiid TeMn 3poctanHs. [lapa-
METp & B 000X (PYyHKIIISIX € TEOPETUYHUM 3HAYCHHSIM PIBHS II1J 4ac
t = 0. VY miniitHOMY piBHSHHI TapaMeTp D xapakTepu3ye MBUAKICTE TU-
HaMikW. Y JiHIMHIN QyHKIIT — abcomoTHa cepeans (cepeaniit abcooT-
HUM MIPUPICT), a B €KCITIOHEHTI — BITHOCHA CEpeaHs (CepeIHIM TeMI 3poc-
TaHHs). Koy XapakTEepHCTHKU IIBUAKOCTI PO3BHTKY 3pOCTalOTh (UH
3MEHIIYIOTHCS), BUKOPUCTOBYIOTH 1HII (GyHKIIT (mapabona 2-To CTy-
neHsi, MoAM(1KOBaHA EKCIIOHEHTA TOIIIO).

Bu3HauaroTh mapamMeTpu TPEHIOBUX KPUBHUX, PO3B’SI3YIOUH CHC-
TEMHU HOPMaJbHUX PiBHSIHB. JJis JiHIMHOT QyHKIIT BOHA Ma€ Takui
BUTJISIT;

an+bY't=>y

aYt+bYt? =Syt (7.22)
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[TapameTpu a i b niniiiHOro PiBHIHHS JIeTIIIe OOYUCIIMTH 3a JOIIO-
MOT'OK0 METOAY BIJIJIIKY BiJ] yMOBHOT'O HYJiA. Y MOBHUHM HYJIb — 1I€ 3HA-
yeHHs t B cepenuni psaay. Toai 3HaueHHs t, po3MillieH] BUILIE CEPEIUHH,
OyayTh BiJI’€MHUMM, a HUXKYE — JIOJJATHUMH. Y pa3l HEMApHOro 4ucia
YICHIB psaay (Hampukiaa, N = 5) 3MiHHIN t HaIalOThCA 3HAYCHHS 3 1H-
TepBayioM oauHuI: -2, —1, 0, 1, 2; y pa3i maproro (Hamnpukiaa, N = 6) — 3
inTepBaaom aBa: -5, -3, -1, 1, 3, 5. B 0box Bunazgkax ), t = 0, a cucrema
piBHSHB HaOyBae:

na=yy

Sy (7.23)

as T (7.24)

Tomi

b=L— (7.25)

[1ix yac mpOrHO3yBaHHS EKOHOMIYHUX MTOKA3HUKIB BUKOPHUCTOBY-
I0Tb METOJ, eKCHMPanoaAyii, B pa3l sIKOro 3Ha4€HHsS PO3paxOBYIOTh Ha
PIBHSIX, 1110 BUXOATH 3a MEXK1 HassBHUX (pakTUUHUX JaHux. EkcTpano-
JSAUIA TPYHTYEThCSI HAa NPUIYIICHH], 10 BHUSIBJIEHA TEHAECHU1A 30epe-
XKeTbcad B MailOyTHbOMYy. [1[00 3poOuTH POrHO3, BapTO MiJICTABUTH B
PIBHSIHHSI TPEHJly 3HA4YE€HHS, MOTPIOH1 JJIsi TPOJOBKEHHSI BUXIJTHOTO
psny, i OOUUCIUTH Y.

96



IIpukaaau po3B’A3Ky THIIOBUX 3224

1. 3a HaBeIeHUMU TaHUMHU ITPO TICUXOTHUYHI PO3IaaU
BU3HAYNTHU MMOKA3HUKU JUHAMIKH.

i
»

j

Tabmums 7.1 — IlcuxoTuuni posmaau 3a 2019-2023 pp.

Pix [TcuxoTuuHi po3naau
2019 23
2020 21
2021 28
2022 34
2023 34
Pazom 140

Po3zé’azanna:
AOGCONIOTHUN NPUPICT (3MEHIIICHHS)

bazucruu Jlanyrozosui

A=Y =Y Ar=Y: = Yo

2020 p.: 21 -23=-2 2020 p.: 21 -23=-2
2021 p.: 28 -23=5 2021 p.:28-21=7
2022 p.:34-23=11 2022 p.:34-28=6
2023 p.:34-23=11 2023 p.:34-34=0

Koedirient 3poctanns

bazucnuu Jlanyrzosuu
< =Y -
Yia Yo
2020 p.: 22 = 0,91 2020p.: 2 = 0,91
23 23
2021 p.: 22 = 1,22 2021 p.: 22 = 1,33
23 21
2022 p.: 2= = 1,48 2022 p.: = = 1,21
23 28
2023 p.: 221,48 2023 p.: = =1
23 34
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Tewmr 3pocTanHs
Tsp. = K¢ 100 %

bazucnuii: Jlanyrocoeuii

2020 p.: 0,91 x 100 % =91 % 2020 p.: 0,91 x 100 % =91 %
2021 p.: 1,22 x 100 % =122 % 2021 p.: 1,33 x 100 % = 133 %
2022 p.: 1,48 x 100 % = 148 % 2022 p.: 1,21 x 100 % =121 %
2023 p.: 1,48 x 100 % = 148 % 2023 p.: 1 x 100 % = 100 %

Temm npupocty
— 100e At — 100(Yt — thl)

T, =100(K, —1)

yt—l yt—l
bazucnuu Jlanyrozosui
2020 p.:91-100% =9 % 2020 p.:91-100% =9 %
2021 p.: 122 -100 % =22 % 2021 p.: 133 -100 % =33 %
2022 p.: 148 — 100 % =48 % 2022 p.: 121 -100 % =21 %
2023 p.: 148 — 100 % =48 % 2023 p.: 100-100% =0 %

AoOconoTHe 3HaueHHs 1 % npupocty

A Y
A% ==t = 211l _ 001y,
T T100
Jlanyrocosuii
2020 p.: —— = 0,21
100%
2021 p.: —— = 0,28
100%
34
2022 p.: o0 = 0,34
34
2023 p.: o0 = 0,34
CepenHiii a0COMIOTHUM MPUPICT
C¥a
A= n :HZ(yt_ytfl)
bazucrnuu Jlanyroeosuu
A —2+5J;11+11 — 6,25 A —2+74+6+0 =275
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Cepenniit kKoedilieHT (TEMIT) 3pOCTaHHS:

K = /K, K,.K, =20

Yo
bazucnuti Jlanyrozosui
V091 x1,22x1,48x1,48=1,25 Y091 x133x121x1=1,10

Cepenniii TeMI IPUPOCTY
T=Kx100% — 100 %

bazucnuu Jlanyrocosui

1,25 x 100 % — 100 % = 25 % 1,10 x 100 % — 100 % = 10 %

Bucnosox. HallOUTbmii MpUPICT MCUXOTUYHUX PO3JIAIIB, MOPIB-
HsiHO 3 2019, BinOyBcst 2022 ta 2023 pp.: Ha 11 posnazai, To06To Ha 48 %.
[TopiBHsiHO 3 2021 p.: Ha 7 po3nauis, To0TO 33 %.

VY cepeanboMy, mopiBHAHO 3 2019 pokoM, ICUXOTUYHHUX PO3JIaiB
301IIBIITAIIOCS Maike Ha 6 BUMajaKiB, a0o Ha 25 %.

Haiioinpmumii crajy NCMXOTUYHKUX PO3aiiB, mopiBHSAHO 3 2019 p. 1
nonepeAHiM niepiogoM, 0ys 2020 p.: Ha 2 posnaau, To6to 9 %. 2023 p.,
MOPIBHSAHO 3 MOMEPETHIM POKOM, 3MIHU B MCUXOTUYHUX pO3JIajiax HeE
CIIOCTEPITraJIUCh.

VY cepeaHboMy, TIOPIBHAHO 3 MOMEPEIHIM MEPio0M, MCUXOTHY-
HUX pO3JadiB 30UIBIIUIIOCA Makike Ha 3 Bumaaku, ado 10 %.

2. 3a IaHUMU NOPO MCUXIYHI PO3JaqU B CYJOBO-IICUXiaTPUYHIMI
€KCIEepPTHU31 B IUBUIbHUX CIPaBaX BU3HAUUTH TEHJCHIIIO PO3BUTKY Ta
CIIPOTHO3YBaTH MOKA3HUKW HA HAHOIMKY1 TIEp10Iu.

Tabnuusa 7.2 — JluHaMika aJKoroJbHUX MCUXIYHUX PO3IadiB
y CYJIOBO-TICUXIaTpUYHIN €KCIIEPTU31 B IIUBUILHUX CIIpaBax

Pix [TcuxoTnuHi po3naau, ocio
1 2
2013 5
2014 6
2015 11
2016 12
2017 17

99



[TponoBxeHHs TabmuIll 7.2

1 2
2018 17
2019 23
2020 21
2021 28
2022 34
2023 34

Pazom 208

Po3e’azanua.

BukopucroBytoun Maiictep miarpam Microsoft Excel, mooymy-
€MO rpadik JUHAMIKY ICUXOTUYHUX po3naiB 3a 2013-2023 pp.:

40
35
30
25
20
15
10

5

0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Pucynok 7.1 — JIluHamika aJKOTOIBHUX TICUXIYHUX PO3JIaIiB
y CYJIOBO-TICUX1aTpUYHINA €KCIIEPTH31 B IIUBUILHUX CIIpaBax, 0cio

3a pIBHSHHIM TPEHAY BU3HAUMMO TEHJCHIIIIO aJIKOTOJILHUX TICHU-

XOTUIHUX PO3IaJiB.

Tabnuis 7.3 — BuzHaueHHs TEHEHIIIT 3a PIBHIHHSAM TPEHIY

Koedirmient
Bun tpenny PiBHsHHS TpeHOY JeTepMiHaIlii,
R?2
Jliniiina y=3,0182x +0,8 0,9664
Jlorapudmiuna y =12,52In(x) — 1,0117 0,8393
CreneHena y = 4,1272x085%6 0,9607
EKCITOHEHIIIHA y = 51678,6¢018866x 0,9316
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Jlns mocipKeHHsT TeHACHINT po3JIaiB HANOUIBII AKICHUM € JIi-
niitamii Tpens (R? = 0,9664).

3a gomomororo Microsoft Excel criporao3yemo moaaibIiry TeHICH-
IO SIBUIIIA.

45
40 y =3,0182x + 0,8

35
30
25
20
15
10

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Pucynok 7.2 — [Iporao3 ajikorojJbHUX MCUXOTUYHUX PO3JIaiB
Ha HaOIK41 mepioau

Bucrnosok. OTxe, K10 HA CUTYaITli10 HE BIUTMBATH, TO B HAWOIMKU1
POKH TMOKa3HUK aJIKOTOJbHUX TMCUXOTHYHHUX PO3JIaJIiB 301JIbIITYBATH-
METBCH.

IlepeJik nUTaHb i 3aBIaHb JJI51 CAMOKOHTPOJIIO

1. AGCOJIFOTHHM MPUPICT 1 HOTO 3HAYEHHS B TICUXO0JI0-
TIYHUX JOCIKEHHIX.
o = 2. Temn 3pocTaHHs Ta KOro 3HAYEHHS B TICUXOJIOT14-
<% HHEX JOCIIJKESHHSX.
3.Temn mpupocTy Ta WOro 3HaAYCHHS B IICHUXOJIOTTYHUX JIOCIIi-
JOKEHHSIX.
4. A6comoTHe 3HaueHHs 1 % npupocTy Ta Horo 3Ha4YE€HHS B TMICH-
XOJIOTTYHUX JTOCIIKEHHSIX.
5.Metoau BUSABIECHHSI TEHIEHIT B ICUXOJIOTI].
6. [HTeprosis B ICUXOJIOTI.
/.IIporHo3yBaHHs 32 TEHJICHLII€I0 PO3BUTKY.
8.3a HaBeJIeHMMHU TaHUMU MPOaHaTI3yBaTH AUHAMIKY CIIPaB Mpo
BU3HAHHS 0COOM HEA1€3/IaTHOIO.
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Tabmuus 7.4 — Po3moiuT aKoroabHUX MCUXIYHUX PO3IadiB
3aJIKHO BIJT KQTEropii IMMBUIBLHUX CIIPaB

Pik CrpaBu ipo BU3HAHHS 0COOM HEM1€3/IATHOIO
2016 14
2017 30
2018 21
2019 26
2020 23
2021 30
2022 28
2023 21
Pazom ?

9. 3a HaBeneHMMHU JAaHUMH BU3HAYUTH TEHACHINIO PO3BHUTKY
SIBHIIIA T CIPOTHO3YBATH HOT0 PO3BUTOK HA HAMOIMKY1 TIEPIOIH.

Tabmunsg 7.5 — Po3moit ankoroasHUX MCUXIYHUX PO3IadiB
3aJIe’KHO BiJl KaTEropii HUBIIBHUX CIIPaB

Pix CrpaBu 1Ipo BU3HAHHS 0COOU HEI€3/TaTHOIO
2009 6
2010 5
2011 8
2012 10
2013 13
2014 14
2015 20
2016 14
2017 30
2018 21
2019 26
2020 23
2021 30
2022 28
2023 21
Pa3zom 3a 15 pokiB 269
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TecTH 111 CAMOKOHTPOJIIO

1. AOCOJIIOTHY BeJIMYUHY PO3MipPy 3MiH SIBHILA XapaKTEePHU3YE:
a) TEMIT 3pDOCTaHHS;

0) Koe(ilIEHT NPUPOCTY;

B) a0COJIIOTHUM MPUPICT;

r) abcontoTHe 3HaYeHHs 1 % mpupocrty.

Biamnosine: 1) a; 2) 6; 3) B; 4) T.

2. 3a IkMM BH/JI0M PO3PaX0OBYKHOTh Ccepe/Hiil KoediuieHT 3poc-
TAHHA:

a) apu()METUYHUM; TECOMETPUUHUM,;

0) rEOMETPUYHUM,;

B) XpOHOJIOT1YHUM;

I') KBaJpaTUYHHUM.

BingnoBine: 1) a; 2) 6; 3) B; 4) T.

3. SIka KJIbKiCHA CTATMCTUYHA XapAKTEPUCTUKA PSIAY AMHA-
MiKH BU3HAYA€ TCHACHIII0 PO3BUTKY SIBUILA:

a) aBTOKOPEJIAIIiS;

0) aBTOKOBapialis;

B) perpecis;

I') TPEH]I.

BingmoBins: 1) a; 2) 6; 3) B; 4) T.

4. SIxkmil B TeHAeHUil PO3BUTKY SBUINA XapaKTePU3y€ TeH-
JAEHIII0 3MiH 3B’AA3KY Mi’K OKPeMHUMHM PiBHAMMU PSAAY:

a) TEHJEHIIIs JUCIIEePCiT;

0) TEHAEHIIISI CEPEAHBOTO PIBHS;

B) TEHJICHLIISI B PYCl MOKa3HUKIB IPUPOCTY;

I') TEHJICHIIIS] aBTOKOPEJISIIi.

Bianosigs: 1) a; 2) 6; 3) B; 4) 1.
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5. Y YoMy mosisira€ CyTHiCTh 3aBJIaHHA 111010 IPUHOMIB 00p00-
JICHHSI PSiiB THHAMIKM 3 METOK) BHUSIBJIECHHSI OCHOBHOI TE€HEHIIII
PO3BUTKY SIBHIIA:

a) eJIIMIHYBAaHHS /i1 BUMIAJKOBUX, APYTOPSIHUX MPUYUH, IO BU3-
HAYarOTh JUHAMIKY SIBUILIA;

0) BCTAaHOBJICHHS XapaKTepy Aii OCHOBHUX MPUYHH, 1110 BU3HAYa-
I0Th JIMHAMIKY SIBUIIIA,

B) MOOyJ0Ba MaTeMaTUYHUX (PYHKIIIN JUHAMIKH,

T') eJMIMIHYBaHHS i1 BUTIAJIKOBUX MPUYMH 1 BCTAHOBJICHHS Xapak-
Tepy il OCHOBHHX MPUYHH, [0 BU3HAYAIOTH JUHAMIKY SIBUIIA.

Bignosine: 1) a; 2) 6; 3) B; 4) T.

6. [Ipuiiom 3MUKaHHS PSAAiB ITMHAMIKH BUKOPUCTOBYIOThH Iijl
yac:

a) BUSIBJICHHS 3aKOHOMIPHOCT1 PO3BUTKY SBUIIIA,

0) HEMOPIBHSIHOCTI PiBHIB PAJIIB JUHAMIKH,

B) BUSIBJICHHS TUITY 3arajibHOi TeHJICHIII1 JUHAMIKH,

I') BUSIBIICHHS XapaKTePy OCHOBHOI TEHICHIIIT TMHAMIKH.

BinmoBiae: 1) a; 2) 6; 3) B; 4) .

7. Ilix 3arajibHOI0 TeHAEHUI€I0 JUHAMIKHM PO3YMIiIOTh:

a) TEHJICHIIIIO /IO 3pOCTAaHHS PIBHS SBUIIIA;

0) TEHACHIIIIO B PyCl MOKA3HUKIB IMHAMIKHU;

B) TEHACHIIIIO JI0 3pOCTaHHs, CTaOUILHOCTI a00 3HUXKEHHSI P1BHS
IIHOT'O SBHIIIA,

') TEHCHIIIIO JI0 3pOCTaHHS a00 3HM)KEHHSI PIBHIB Py .

BinnoBiae: 1) a; 2) 6; 3) B; 4) .

8. SIka 3 BigmoBie# BUXOAUTDH 32 MEKi THIIIB TUHAMIKH
a) aOCOJIFOTHI MPUPOCTH CTAO1IbHI;

0) a0COJIIOTHI IPUPOCTU 3POCTAIOTh;

B) TEMIIU 3pOCTAaHHS 301IBITYIOTHCS;

') TEMIIA 3POCTAaHHS 3MEHIITYOThCS.

BigmoBiae: 1) a; 2) 6; 3) B; 4) .
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9. SIki 3 npuiioMiB BUSIBJICHHS 3arajibHOI TeHIEHLil PO3BUTKY
1 XapakTepy AMHAMIKH BAPTO BUKOPUCTOBYBATH, KOJIM PiBHI Py
JTUHAMIKHM 3HAYHO BAPIiIOKTH!

a) noOyzaoBa rpaikiB psiiiB AUHAMIKHY;

0) 3riaKyBaHHsS 4epe3 YKPYIHEHHS 1HTEpBaiB, 3IJIa>KyBaHHS
3a JOIIOMOT0I0 KOB3HOI CEPEIHBOI;

B) BU3HAYEHHS aBTOKOPEJIALIIT Y psAax AUHAMIKH,

I') 3MUKaHHS PSAIB TUHAMIKH.

Bignosine: 1) a; 2) 6; 3) B; 4) 1.

10. SAxkuii THN aHAJITHYHOI (PYHKIII BUKOPUCTOBYIOTH /JIfl
BHUPIBHIOBAHHSA PAAY TUHAMIKHM MiJ1 4aC PiBHOMIPHOIO 301bIICHHS
a0COJIIOTHUX NPHPOCTIB!

a) pIBHSIHHA Mapadouiu;

0) pIBHSIHHS MPSMOI;

B) pan Dyp’e;

T') PIBHSIHHS MMOKa30BOi (DYHKIIi.

Bianosias: 1) a; 2) 6; 3) B; 4) 1.
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TEMA 8
METO/JIM BI3YAJIIBALII TA MOJAHHS
JTAHUX MICUXOJOTTYHUX JOCJIIKEHD

o 8.1. CtatuctnuHa TaOIULA IK METOJ IOJIaHHSA
g JTAHUX.
= 8.2. I'padiuni MeToaM Bi3yamizarlii JaHHX.

- =~

-ﬂ‘.

8.1. CraTucTnyHa TA0JMIA IK METO/] MOJAHHS JaHUX

JIst Kpamoro CopudHATTS ¥ pO3yMIiHHS 3aKOHOMIPHOCTEH TICH-
XOJIOTTYHUX SIBUI 1 TIPOLIECIB HIUPOKO BUKOPUCTOBYIOTh CTATUCTUYHI
Ta0IuII, K1 3a0€3MeuyI0Th TOBHE YHAOUHEHHS 1H(POopMaIIii.

Cmamucmuuni madauyi npUu3HAYEH1 1J1 3pyYHOT0, CUCTEMATH-
30BaHOT0 1 HAOYHOTO B1JI0Opa)KEHHS JAHUX 3BEJICHHS Ta rPYITyBaHHS
JTaHUX, IO CIIPUSIE KPAIIOMY iX PO3yMIHHIO 1 aHATI3y.

Tabnuus ckIagaeThCs 3 TOPU3OHTANBHUX PSAAKIB 1 BEPTUKATIBHUX
rpad, ki nepeTuHaroThcs. Ha3Ba TabnuIll, CyKynHICTh TOPU30HTAIIb-
HUX PSI/IKIB, BEPTUKAIBHUX rpad Ta iXHIX 3aroJ0BKIB O€3 YUCIOBUX Ja-
HUX CMAHOBAAMb MaKem maobauyi.

Jlesk1 Tabnuill CynpoBOIXKYIOThCS TPUMITKAMU, B SIKUX MOSICHIO-
ETHCSA 3MICT OKPEMHX IOKAa3HHMKIB a00 3arojoBKiB, HABOJAWUTHCS 1HIIA
noaaTKkoBa 1H(opMarris.

CratuctudHa TabauLs Ma€e niomem 1 NpUCyoox.

Iliomem — 11e iepeniK OJUHULb CYKYITHOCTI ab0 IXHIX TpYII, SIKi
XapaKTEePU3YIOThCA MOKa3HUKamMu. Po3MillleHnii HaiyacTiie JiBOpyY
nigMeT (Ha3BH TOPU3OHTAIBHUX PAJIKIB) BKa3ye HA 00’ €KT, 1110 BUBYA-
€ThCS 1 BIATIOBI/Ia€ HA 3aIIUTAHHS: XTO? 110?

Ilpucyook — 1e cuctemMa NMOKa3HUKIB, SIKUMU XapaKTEePU3Y€EThCS
nigMeT. BiH po3MilnyeTbesi nmpaBopyd (Ha3BU BEPTUKAIbHUX rpad) i
BIJIMOBIJIA€ HA 3alHUTAHHS: SKUMHU TMOKa3HUKAMU XapaKTePU3YEThCS
00’eKxT?
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Hassa Ta0dannoi

ITigMeT
TabIHm [Ipucynok Tabmui (3arooBKH rpad)
(Ha3BH
PAIKIB)
A 1 2 3 4 6 <«—Hymepanig rpad
l—
e
KIiTHHA —
Paaxu
l—|
‘_
*~ IligcymKoBmii
‘___
PAIOK
T T T T T \HiﬂcyMKOBa
rpaga
I'pacdu

Pucynok 8.1 — Mojienb cTaTUCTUYHOT TaOJIUIT

Hanexxno moOynoBaHa TabiMIls MOXXE €(pEKTUBHO YHAOUHIOBATU
NIEBHI BJIACTUBOCTI JaHUX.

[lin yac cknagaHHs CTATUCTUYHUX TAOIWIb BApTO JAOTPUMYBA-
THUCS TIPaBUII:

» Ta0nulilsd TOBUHHA OYTH KOMIIAKTHOO Ta MICTUTH JIUIIIE Ti U (]-
POBI J1aHi, SIK1 HOTP1OH1 /IJI1 BUBUECHHSI IEBHOTO SIBUIIA YA CYKYITHOCTI;

» 3aroJIOBKU TaOJUIl, PsIIKIB, rpad BapTo (GOPMYITIOBATH YITKO
Il TaKOHIYHO, BUKOPUCTOBYIOUH JIMIIE 3arajJbHONPUNHATI CKOPOUYEHHS
OJIMHMIIH BUMIpPY Ta CJIB y TEKCT1 3ar0JIOBKA;

» SIKIO MOKAa3HUKIB Y MPUCYIKY Oararo, ix Tpeda mpoHymepy-
Batu. BogHowac rpadu, B AKMX HABEAEHO Mepesik 00’ €KTiB ado IpyIl,
MO3HAYaI0Th BEJIIMKUM JiTepaMu andariTy, a rpadu 3 MOKa3HUKaAMU
NpUCYIKa — apaOCbKUMHU LU paMu;

» SIKIIO SIBUIIE BIJICYTHE, TO Y BIAMOBITHIA KIITHHII CTABIAThH
TUpE; SKILO MPO HLOTO HeMa 1H(OpMaIIi — CTaBIATh TPU KPANKH; SKIIO
BHUPA3UTHU HOTO y YHCIOBIM POpMI HEMOKIIMBO a0 BOHA HE MA€ JIOT14-
HOTO 3MICTY, CTaBJISATh «X»;

» KUTbKICHI TOKa3HUKHU Y MEXKax OJiHi€l rpady BapTO HaBOJIUTH
3 OAHAKOBOIO TouHIcTIO, ToOTO 10 0,1; 0,01; 0,001 ToOMmI0;
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» SKIIO HaBEJICHI MOKA3HUKH MalOTh Pi3HI OJMHHMII BUMIPY, TO
iX BKa3ymOTh y BIAMOBITHUX Tpadax; SKI0 OJUHMIT BUMIPY IJIS BCIX
MOKA3HMKIB OJIHA, 1i BKa3YIOTh M1J] 3arajbHUM 3aroJIOBKOM Yy MPaBOMY
KYTKY TaOJIuIIL;

» TaOnHIll MaroTh OyTH 3aMKHEHUMU, TOOTO 3 I JICYMKOBHUMH Pe-
3yJbTaTaMH.

3anexxHo BIJl MOOYAOBHU MigMeTa (IIPUCYAKA) CTATUCTUYHI Ta0-
JUIL TOAUISAIOTh HA npoCcmi, 2pynosi Ta KOMOIHAUIUHI.

IlIpocmi tabnvil MICTSTh 3BEICHI MOKA3HUKW WIOJO TMEPEIIKY
OJIMHUITH CIIOCTEPEKEHHS, TMEPENIKy OJMHHIL 4Yacy (XpOHOJIOTIYHUX
naT) abo CYyKyMmHOCTEH, SIKi BUBHAIOTHCS. Y MIAMETI MPOCTOT TaOIHIl
NepeTivayOTh OJIMHUII CYKYITHOCTI a00 OJIMHUIII Yacy.

I'pynoei Tabnuili MICTATh 3BEJICHHS] NIPO CYKYIHICTh, PO3MOI-
JIEHYy Ha OKpeMi TPYIH 3a OJHIEI0 03HaKOK. BogHodyac 00’€KT q0CHi-
JOKEHHS XapaKTepU3y€e CUCTEMY NMOKa3HUKIB.

Komoéinayinni tabmuil — TaObauIi, B IIAMETI SKUX BHOJICHI
IpyIu 3a ABOMa il O1JIbIlIe O3HAKAMH.

8.2. I'pa¢iuni MeToaM BizyaJsizamii JaHUX

Tabnuyna GopMa nogaHHs JaHUX TOPEYHA IS 1XHIX 30epiraHHs
i1 00poOKHU, ajie Ha eTami aHaji3y OUIbII JOIIJILHO BUKOPUCTOBYBATH
rpadgiyHe nogaHHA (Bizyalizallilo) JaHUX, HAPUKIIAL JiarpamMu po3ci-
I0BaHHS, rpadiku, ricTorpaMu Ta croBmyacTi aiarpamu. ['padiuna dop-
Ma MOJIETIIy€e CIPUUHATTS 1HPOpMaIli SIK IIIIOTr0, BOYEBUIHIOE ii 0CO-
OJMMBOCTI, TEHACHIT Ta aHOMalii, MO OyAe IIKaBO KW 3pO3yMiJIO HE
JUIIE aHATITUKY, a i KIHIIEBOMY CIIO>KMBAYEBI.

Cmamucmuunuil 2paghix — yMOBHE B1J00paKEHHS YMCIIOBUX Be-
JUYHH 32 JOTIOMOTOI0 JIiH1, TeOMETPUYHUX (DIryp Ta IHIIKUX rpadIyHUX
3ac00iB.

3a n1onoMororo rpadikis:

v/ y3arajibHIOIOTH 1 aHAI3YIOTh JaHi;

v’ BUBYAIOTH CTPYKTYPY, JMHAMIKY SIBHIII;

v/ BU3HAYAIOTH B3AEMO3B’A3KH MiXK IIOKa3HUKAMH.
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KoeH craructuunmii rpadik Mae Taki €J1€MEHTH:
3aroJIOBOK (Ha3BY);

KOOPJAWHATHY CITKY;

HIKany;

MacIITao;

rpadiunuii oOpas;

R/ / R/ J/ /) )
0‘0 0‘0 0‘0 0‘0 0‘0 0’0

MMOACHCHHA YMOBHHX ITIO3HAYCHD,

R/
0‘0

YHUCJIOBI1 JIaHl.

3acono6ok epaghika MOBUHEH TOYHO U YITKO PO3KPUBATH HOTO OC-
HOBHHIT 3MICT, JJaBaTH XapaKTEPUCTHKY MicIii Ta dacy. HMoro po3miny-
I0Th Y HIDKHIM YacTuHI rpadika.

Koopounamua cimxa — ue npsaMokyTHa cuctema koopauHat. Ha
TOPU30HTAJIbHIN 1 BEPTUKAIBHIN OCSIX KOOPJAUHATHOI CITKH OYIyIOTh
IKaJIH.

LlIxanoro HA3UBAKOTH JIIHIIO 3 MAaCIITAOHUMU TTO3HaYeHHAMU. []o-
3HAYEHHS BIMOBIIAIOTH IIJTUM YHUCJIaM. 3a JOTIOMOTOI0 IIKAJIA BUMI-
pIOIOTh TpadiuHi 00pasm.

Macwma6 — Mipa IEpeTBOPEHHS CTATUCTUYHOI BEJIMYMHU B Tpa-
¢iuny.

I'paghiunuii 0ob6paz — 11e CyKyIHICTh TOUOK, JiHIM, TEOMETPUUHUX
¢biryp, npusHaYEHUX IS 300pakeHHs BIMOBITHUX CTATUCTUYHHUX Be-
au4uH. BiH € ocHOBOMO Tpadika, HOro MOBOIO.

lloscHenns ymMo8HUX no3HaueHb PO3KPUBAIOTH 3MICT OKPEMHX
eJIeMEHTIB TpadiuyHoro obOpazy. BoHH po3TaloByHOThCS Ha camMoMy
rpadiky ado 3a Horo MexaMu.

Yucnosi oaui — po3Mipu MOKAa3HUKIB, SIKI 300paKyIOTh Ha Tpa-
¢iky. ITig yac moOynoBu rpadika BaXKJIMBO MPABUIBHO 00OpaTH MacCII-
Tab, crnoci® 300pakeHHs, pallioOHATBLHO PO3TallyBaTU €JIEMEHTU Tpa-
¢dika, He MePEeBAHTAXUTHU TpadiK MaTepiaioM.

XapaKTepHOI OCOOJIUBICTIO CTATUCTUYHUX TpadikiB € Te, 110
MacmTabu Ha OCsIX MOXKYTb OyTH PI3HUMH, TOOTO I1IKaJia Ha BEPTUKAJb-
HIi ocl po3rpaduieHa 1HaKIIe, HiXK [IKajia Ha TOpU30HTalbHIN. ['padik
MOE CYMPOBOIKYBATUCS NPUMITKaAMHU, B SIKMX BKa3zylOTh JiKepesa
CTaTUCTUYHUX JaHUX, PO3KPHUBAIOTH 3MICT 1 METOJIUKY IXHBOTO OJIep-
KAHHS.
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3a 3arajibHUM MPU3HAYCHHSAM rpadiKu NOAUISIOTH Ha:

" QHATITHYHI;

" JIFOCTPaTHUBHI;

" (H(pOpMaLIiiTHI.

Ho ananimuynux rpadikiB HajmexaTh Tpadiku rpymnyBaHb, psaiB
po3nouly i rpadiku B3a€EMO3B’SI3KY.

I'padpiku rpymyBaHb 1 psiiiB PO3MOALTY 31 CBOTO OOKY MOXKYTh
OyTH moJUIEHI Ha rpadiKu JUCKPETHUX PSIIIB PO3MOALTY Ta Tpadiku
IHTEpPBAJIBLHUX PSAIIB PO3IOILTY.

Intocmpamueni Tpadikd NMOKa3ylOTh 3pOCTAHHA O3HAKHW, JWHA-
MIKY PO3BUTKY, CTPYKTYpY SIBHIIIA.

Ho ingpopmayitinux rpadikiB MOKHA BIIHECTH rpadikd MOpPiB-
HSTHHS.

3a cnocobom noOyA0BU CTATUCTUYHI Ipadiku MOAUISAIOTh HA TaKi
BU/IU:

® Jlilarpamu;

® KapTOTpaMu;

® KapTojlarpaMu.

Halinomumpenimumu rpadikaMu € Jiarpamu.

Jliaepamu OyBaroTh: J1HINAHI, CTOBITYUKOBI, PSIAKOBI, CEKTOPHI,
¢irypHi.

JiarpamMu MoskHa OyJlyBaTH B JBOMIpHOMY (Ha IUIOIIMHI) Ta TPH-
MipHOMY TipocTopax. [ToOya0oBa mpocTopoBux (00’ €MHUX) Alarpam mo-
TpeOy€e N0JIaTKOBUX 3HAHb 3 HAPUCHOI T€OMETPIi, i TOMYy HAMH HE PO3-
TJISIIA€THCS.

Kapmoepamu ta kapmoodiacpamu 0ynyr0Th Ha OCHOBI reorpadiy-
HOT KapTu a0o0 TonorpadivyHoro miany. ¥ Kaprojiarpamax mo€IHyIOTh
KapTH 3 JiarpamMamu a6o ¢irypamu. Ixus nobynosa notpedye yuMammx
3aTpaT 4yacy ¥ 0COOJIMBOTO XUCTY /10 MAJIIOBAHHS.

3a ¢popmoro rpadiuHoro oOpaszy BUAUIAIOTH FpadiKu:

— KpAaIKoBI;

— JIHINHI,

— TUIOIIWHHI;

— TpocTOopoBl (00’ €MH1).
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Kpankosum rpadikom 300paxxaroTh J1aHi JUCKPETHOTO Py PO3-
MO1TY.

Jlinitini rpadiky (JIIHIAHI giarpaMu) MOKa3yTh TEHACHIIIO PO3-
BUTKY SIBUIIIA.

o nrowunnux rpadikiB HaJleXKaTh AlarpaMu CTOBITUUKOBI, PSiJi-
KOBI1, CEKTOpHI, (IrypHi.

V¢l IoUMHHI AiarpaMu MOXYTb 31 CBOTO 00Ky OyTH 300paxeHi
B TPUMIpHOMY TIpocTOpi. ToAl BOHU MAaTUMYTh BUJl HPOCHMOPOSUX TPa-
¢ikiB.

JliniiiHa aiarpama BigoOpa)kye po3Mipu MOKa3HUKIB y (hopmi Jii-
Hii, siKa 3’€AHY€ PO3MIIIEHI B KOOPAUHATHOMY MO TOYKHU. JIiHis sK
rpadiuauit 00pa3 HaNOUIbINE MpUAATHA IJIs1 300paXEHHS MOCTYIab-
HOT'O IIPOIIECY PO3BUTKY, TOMY JIiHIKHI JiarpaMu 3aCTOCOBYIOTh JJ1sI BU-
BUEHHS IUHAMIKU [TOKAa3HUKIB.

Jls monermeHHs: BUOOpy HaJIeXKHOI TEXHIKU Bi3yasizallii, sika 0
YHAOUYHIOBAJIA Ty BJIACTUBICTH JJAHUX, IKY XOTUIOCS O TTOKA3aTH CIPHii-
MadyeBl, JOPEYHO cKopucTaTtucs kiacudikariero xuna XKensasau. Tex-
HIKM Bi3yauti3allii B Hili OpraHi3oBaHo sIK JIEPEBO, KOPEHEM SKOTO € 3a-
nutaHHs: «I1{o Mmu xoueMo mokazaTu?».

Tabmuug 8.1 — Tabnuist BUOOPY TEXHIKM Bizyali3alii
(3a Ixunom JKensizHn)

[Ilo Mmu Xouemo mokaszatu? Texnika Bizyaumi3ariii
2 3 4 5
1. Pozmoain Onniero | Hebararo Touok | CtoBnumkoBa rictorpama
3MIHHOIO JaHuX /

KaTeropiu /

1HTEpBATIB I‘

Column Histogram

2. Poznonin OnHniero Bararo Todox NixiviHa rictorpama

3MIHHOO TaHUX

Line Histogram
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[TponoBkenHs Tabmui 8.1

1 2 3 4 5
3. Posmoain JBox B3aemo3B’ 130K Hiarpama poskuay
3MIHHHX
- ¥ +
i RN
+4 0+ 2%
Scatter Chart
4. Posmnomin Tprox B3aem03B’ 130K TpuBuMipHa
3MIHHHX apeanbHa Aiarpama
3D Area Chart
5. | Komnosutito | Cratnuny | [Ipocty yactuny Kpyroea giarpama
(OymnoBy) 3arajom
Pie Chart
6. 3B’ 30K JIBOoX B3aeMo3B’ 5130k Hiarpama po3akuay
YW 3QJICKHICTh | 3MIHHHUX
+ + + *
¢":*+ '
v, " 2
Scatter Chart
7. 3B’ 430K Tprox B3aemo3B’s130k | Bynbbalwkosa aiarpama
YH 3aJIC)KHICTh | 3MIHHHUX

© ©
o OO°
OOOO

Bubble Chart
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[TponoBxenHs Tabui 8.1

1 2 3 4 5
8. | TlopiBHsHHS VY yaci |barato nepiosaiB — Kpyroea giarpama
MKTiH] JaHi «[NaByTUHHA»
Circular Area Chart
9. | TIlopiBHAHHS VY yaci |bararo mepiosiB — NiHinHa giarpama
alUKIIIYH] J1aHl
Line Chart
10.| TIlopiBHSHHS Y uaci | Mano nepionis, | CroBnyacra giarpama
OJIHA YU JEKIJbKa
KaTeropiu
Column Chart
11.| TlopiBHSIHHA VY yaci Maro nepionis, IMiHinHa giarpama
OaraTo kaTeropii
Line Chart
12.| TlopiBHSHHS Mix JBi 3minni Ha | Crtosnyacta giarpama
) ) 31 3MIHHOK
00’ ekTaMu 00’ €XT

LIWPUHOO CTOBMYUKIB

Variable Width
Column Chart
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[TponoBkenHs Tabui 8.1

1 2 3 4 5
13.| TlopiBHsIHHS Mix Onna 3MiHHA Tabnuusa abo Tabnuus
06’ EKTaMH Ha 00’ €KT, 3 BDygoBaHUMM Aliarpamam
OaraTo kateropit| |] P ail
o1
o1 o1

Table or Table with
Embedded Charts

14.| TlopiBHSHHS Mix Opna 3MiHHA [opW3oHTankLHa
00’ eKTamMu Ha 00’ €KT, cToBMNYacTa giarpama

MaJjio KaTeropii,

Oarato 00’ €eKTIB % %

E— ——
Bar Chart

ITpocti 3acobu Bi3yasi3ailii BHECEHO B Cy4acH1 €JIEKTPOHHI Ta0-
JUII, K1 X0Y 1 HE OXOIUTIOIOTh BCHOTO PI3HOMAHITTS TEXHIK, ajie JJis
MPOCTHX 3a/1a4 Ta ONEPATUBHOTO MPOTOTUITYBAHHS IIUIKOM TIPUAATHI.

Tak, y mporpaMmHux poaykrax, sk-oT Microsoft Excel, SPSS a6o
Statistika, B)ke 3akiiaieH1 makeTH Bizyauizailii faHux. [{esiki 3acodu mo-
OylloBM JiarpaM BOYJIOBaHO TaKOX Yy TpadiuHi MAKETH, HAPHUKIIA]
Adobe Illustrator, ix BUKOPUCTOBYIOTH 115l rpad)iuHO IHTEHCUBHUX Bi-
3yasi3aiiil.

Ipuxiaaau po3B’si3Ky THIIOBHMX 32124

T~ 1.V rpymni 3 27 oci0 311iCHEHO ONUTYBaHHS, OJHUM
7 . . .
\/ﬁ 4 13 3aIUTAHb SKOTO OyJo Take: «SIKk 9acTo BHW BIJIBiayBaiu
&

F KiHOTEaTp MUHYJIOTO POKY?»
Pesynwpratu onuryBanns: 1,1, 1,1, 1,2, 3, 3, 3, 3, 3,

3,3,3,4,4,4,5/5,6,6,7,7,7,7,7, 1.

3a pe3ynbTaTaMy ONUTYBAHHS CKJIACTH P PO3MOILTY 3a 4acTo-
TOIO BiJ[BITyBaHHS KIHOTE€ATPy ¥ B1I0OPa3UTH MOTO CTATUCTUYHOIO Ta0-
JULEI0 Ta TpadivHoO.
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Po3ze’azanna:

Tabnuis 8.2 — Po3noaisn onuTyBaHUX
3a 4aCcTOTOIO Bi/IBIyBaHHS KIHOTEATPY

BiaBigyBanHs KiHOTEATpy

: 1 2 3 4 ) 6 7
3a piK

KinpkicTh onuTaHux 5 1 8 3 2 2 6

3a pe3ysbTaTamMu TaOIMIl HAHOLIbIIA KUIBKICT OMUTAHKUX 3a PIK
BiJIBIJIajIa KiIHOTeaTp 3 pasmu.

Bigobpa3umo psia po3noauny rpadiydo. st Takoro po3noainy
JOLIILHO MOOYAyBaTH CTOBITYUKOBY Jiarpamy (puc. 8.2).

7

HHSA K1IHOTCATp
~ ol (o))

Binsinysa
,N W

o
=
)
w

4 5 6 7 8 9

KinpkicTh OnmUTaHUX

Pucynok 8.2 — BigBimyBaHHs KIHOTE€ATpy 3a PIK ONMUTAHUMU

['padix HAOUHO BiTOOpAXKYE, M0 MEPEBAKHOIO OUTBIIICTIO OMHUTA-
HUX BiJBIJIaHO KIHOTEATp 3 pasu 3a piK.

2.11ig yac BU3HAYEHHSA CTYTCHS MEBHUX MCUXIYHUX XapaKTEpPHUC-
TUK y JIBOX TPyIax: eKCIIEpUMEHTAIbHINA Ta KOHTPOJIBbHIH, 0aIu po3Iio-
TITATNCS TaK. eKCIepuMeHTaabHa rpyna — 16, 18, 17, 13, 15, 16, 17,
17,22,21,18, 13,12, 13, 17, 20, 20; xouTpospHa rpymna — 27, 9, 12, 13,
26, 23,14,15, 22,21, 16, 16, 18,17, 10, 11, 16. [Ipoanami3zyiTe CTyIiHb
BUPAKEHOCTI MCUXIYHO1 BIACTUBOCTI B Tpynax.
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Posé’sazanns:
[ToOyayeMo CTOBITUYMKOBI AlarpamMu CTYIEHSI BUPAKEHOCTI MCUX14-
HOI BIACTUBOCTI 3a IpyHamu:

El(Cl'ICpHMeI-ITHJ'lea rpymna

8

W Oy 1 0 O

W

o = 2

(12, 15] (15, 19] (19, 22]

Pucynok 8.3 — CTyniHb BUPaKEHOCTI ICUXIYHOI BIACTUBOCTI
B €KCIIEPUMEHTAJIbHIN rpyTi

Kontponbha rpyna

[ e "L I = T e 2]

[9, 15] (15,21] 21, 27]

Pucynok 8.4 — CTyninb BUPa)KEHOCTI IICUXIYHOT BIACTUBOCTI
B KOHTPOJIBHIN TpyIIi

OT1xe, HAWOIBINA KITTBKICT JOCIIIKYBAaHUX B €KCIIEPUMEHTAITb-
Hill Tpyml Ma€ CTYIIHb BUPAKEHOCTI MCUXIYHOT BJIACTUBOCTI B 1HTEP-
Baji 15-19. YV KOHTpOJIBHIN IpyTIi € HAWOIBIIE JOCTIHKYBAHHX 31 CTY-
neHeM BUpakeHocTi Big 9 no 15.
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IlepeJsik nUTaHb i 3aBJaHb JIs1 CAMOKOHTPOJIIO

1. CratuctruHi Tabnuii. [IpaBuia Ta BUIM iXHBOTO
o OpMIICHHS.

2. Pouib 1 3HaUeHHA TpadiyHOTO METOY B 300pakeHHI
CTAaTUCTUYHUX JaHUX. EIeMEHTH CTaTUCTUYHOTO rpadika.

3. Knacudikarist BuiB rpadikis.

4. Bukopuctanss rpadiuHOro METOAy B aHaji3l MCUXOJIOTTYHUX
SIBUII] 1 TIPOLIECIB.

5. 3a HaBeIECHUMU JaHUMHU, BUKOPUCTOBYIOUM METOAM Bi3yali3a-
11 TaHUX, BU3HAYUTHU, YU CIPUSIB MPOBEIACHUN TPEHIHT ITiABUILICHHIO
MOKa3HUKIB 32 TOCHII)KYBaHOIO 03HaKO0. Pe3ynpTatu, oTpuMani 0 Ta
TICIIsl eKCIIEPUMEHTAIBLHOTO BIUIMBY, HaBeIeH1 B Ta0uIll 8.3.

Tabnuusg 8.3 — Pe3ynbraTu A1arHOCTUKY JI0 Ta MICTA
€KCIIEPUMEHTAIBHOIO BILJIUBY

[Toka3HUKYW JOCHIIKYBaHOT O3HAKH
Ne 3/11

Jlo y4acTi B TpEHIHTY [Ticnst yyacTi B TpEHIHTY

3 8

OO N~ W N

GQa|w|o|~|O|00|01| 01
VIO W|O©|0|N|©|w©W|o0o

[EEN
-

6. JocnimkyBaHiit 0co01 MPOMOHYIOTH paHkyBaTu 20 aKoCTel 3a
cTtyneHeM OaxkaHocTi (paHr 20 mpHUCBOIOIOTh HAMOAKAHIMIIN SIKOCTI).
B iHIIIOMY CTOBITUMKY MPOIMOHYIOTHh PaH)KYBaTH Ti cami SIKOCTI 3a CTY-
neHeM BUpa3HoCTI (paHr 20 oTpuMye HallBUpAa3HIIla SKICTb).
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Tabmuus 8.4 — Pe3ynbTaTu paHXKyBaHHS AKOCTEH
JTOCIKYBaHOI 0co0U

0 ) PanxyBanns PanxyBanns
3/m Awocrt 3a CTyneHeM 0aXaHOCTI | 32 CTyIIEHEM BUPA3HOCTI
1. |TloctynnmBicTh 14 15
2. |CMUIHMBICTD 15 18
3. |3ananbHICTh 2 16
4. |HamonernuBicTh 13 13
5. |HepBo3zHicTh 1 7
6. |TeprnsgicTh 17 10
7. |3axOIJeHICTh 12 20
8. |[lacuBHICTH 8 2
9. |Xo0n0IHICTh 10 19
10. |EnTty3iazm 9 17
11. |OGepexHICTh 16 4
12. |[IpumMxJIUBICTH 3 1
13. |IloBiIbHICTB 18 6
14. |Hepimyuictb 7 11
15. |EnepriiiHicThb 20 12
16. |XKutTepamicHicTh 19 8
17. |HenoBipnuBicTh 4 3
18. |Bmepricth 5 9
19. |be3typOoTHICTD 11 14
20. |CopoM’I3nUBICTh 6 5

BukopucToByr0OUM METOJM Bizyami3allli JaHuX, 3pOOUTH BUCHO-
BOK PO PiBE€Hb CAMOOIIHKH JOCIIII)KYBaHOI OCOOH.

TecTH 119 CAMOKOHTPOJIIO

1. fka 3 BignmoBigei He € NMpaBWJIOM 0OPMIIEHHS CTATHCTHY-
HHUX TA0JIUID:

a) CTAaTUCTUYHI TaOJMIll MOBHMHHI OyTH 0hOpPMIICHI PI3HUMH KO-
THOpaMU;

0) Ha3BU TabIUII, ii rpad 1 pAAKIB TOBUHHI OYTH CTUCIUMU;
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B) JUIA yCIX MOKA3HUKIB TaOIMUI[l MOTPIOHO BKA3yBaTU OJMHMIL
BUMIDY;

I') BIACYTHICTh SIBUILA B TA0JINIIl TO3HAYAETHCSA CUMBOJIOM «—.

Binmnosine: 1) a; 2) 6; 3) B; 4) T.

2. SIka craTMCTHYHA TA0IUISA HA3UBAETHCSA KOMOiHALIHOIO!

a) MIMET MICTUTh OJIHY a00 O1JIbIIe 03HAK;

0) miAMET MICTUTh IPYIH 3a ABOMA 1 OUIbIlIe O3HAKAMU;

B) MIAMET MICTUTh IPYNH OAUHUIb CLIOCTEPEKEHHS;

I') MiAMET MICTUTh TPYNHU OJUHUIIb CIIOCTEPEXKEHHS 32 OJIHIEI0
O3HaKOIO.

Bianosigs: 1) a; 2) 6; 3) B; 4) 1.

3. Buj, 10 IKOro BiTHOCATH CTATUCTHYHY Ta0JIUII0, TO0Y/10-
BaHy 32 TPbOMA IPyNyBaJIbHUMHU 03HAKAMU €:

a) CKJIaJIHUM,;

0) rpynoBum;

B) aHATITUYHUM,;

') KOMOIHAI[IHHUM.

Bignosine: 1) a; 2) 6; 3) B; 4) 1.

4. CratucTuyHi rpagikm Bia rpadikis B3araJi Bigpizuse:
a) Oe3nepepBHICTh BUPA3Y;

0) IBOMIpHICTh TpaiuyHMX 3HAKIB;

B) MpeAMET JOCIIIHKEHHS — MacOBI CTaTUCTUYHI JIaHI;

I') HasIBHICTb 00OB’SI3KOBUX €JIEMEHTIB.

Bianosine: 1) a; 2) 6; 3) B; 4) 1.

5. 1o e1eMeHTIB CTATUCTUYHMX IPa@ikiB He BITHOCATD:
a) noJe rpadika, rpadiuHi 3HAKH;

0) cy0’€KT TOCIIIKCHHS;

B) MacmTabH1 a00 MPOCTOPOB1 OPIEHTUPHU;

I') eKCIUTIKaIlito rpadika.

Binnosine: 1) a; 2) 6; 3) B; 4) T.
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6. B ocHOBY Kki1acugikauii craTucTHYHUX rpadikiB MOKJIaAEHO:
a) popmu i Tunu rpadikis;

0) yMOBHI 300pakK€HHS Ta 3arajibHe MPU3HAYEHHS;

B) 3arajbHe IPU3HAYCHHS, BUAU, POPMU 1 TUTIM OCHOBHUX €JIe-

MECHTIB;

) OpeaAMET JOCTIIKEHHS.
BigmoBiae: 1) a; 2) 6; 3) B; 4) .

7. 3a BUAAMU NOJISI CTATUCTHYHI rpadiku KiaacuikyTh Ha:
a) liarpaMu, KapTorpamu, KapToaiarpamu;

0) JiHIIHI, CTOBITYMKOBI, CTPIYKOBI;

B) IPSIMOKYTHI, KOJIOBI;

r) GirypHi, JiHIMHI.

Bignosinae: 1) a; 2) 6; 3) B; 4) 1.

8. Aki icHylOTH BUIM Aiarpam:
a) JHIMHI, CTOBITYHUKOBI;
0) JHIMHI, CTOBITYUKOBI, CTPIYKOBI, MPSIMOKYTHI, KOJIOBI, CEKTOP-

H1, pagiaiabHi, QIrypHi;

B) JIIHiMHI, (DITypHI;
') OPsIMOKYTHI, KOJIOBI.
BinmoBiae: 1) a; 2) 6; 3) B; 4) .

9. Bapiauiiini psigu rpagiuno MoxkHa 300pa3uTH AK:
a) CTaTUCTUYH1 TaOJIUII;

0) miarpamu, KapTorpamu, KapToaiarpamu;

B) MOJIITOH, TiCTOTpaMa, KyMyJisiTa, OriBa,

') BCbOI'O BUILIE MEPEJIIUYECHOTO.

Bignosine: 1) a; 2) 6; 3) B; 4) .

10. Slkmii Tun rpadika rpadiuno siBjsie co06010 psiAu Po3MoO-

ATy 32 J0MOMOT 00 JIAMAHOI JIHII, 10 300paxy€ BAPIaHTH Ta 4ac-
TOTH PSIAY:
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a) TOJIITOH;

0) ricrorpama;

B) KyMyJIATa;

I) oriBa.

Bignosine: 1) a; 2) 6; 3) B; 4) 1.



I'’TOCAPIN

AOcosoTHe 3HaYeHHs1 1 %0 mpupoCTy — 1€ CITIBBITHONIEHHS MO-
Ka3HUKa a0COJIFOTHOT'O IIPHUPOCTY Ta COTOT YACTUHHU 0a30BOIr0 PiBHS 1H-
TUKaTopa ado BIAMOBIAHOTO TEMITy HPHUPOCTY.

AOCOIOTHUI MOKA3HMK — 1€ TTOKAa3HUK Y (opMi aOCOIIOTHOT BE-
JUYUHHY, KA BigoOpaxkae (pi3MyH1 BIACTUBOCTI, YACOBI Ta BApPTICHI Xa-
PAKTEPUCTUKHU COIIaIbHO-€KOHOMIYHMX MPOIIECIB 1 SIBUIII.

AOCOIOTHUI MPHUPICT — 1I€ 1HAUKATOP YACOBOTO PSAY, IKUH MO-
Ka3ye€, Ha CKUIbKH OJIMHUIIb 3MIHUBCS IOTOYHUM Pi1BEHB 1HAUKATOPA MO-
PIBHSIHO 3 piIBHEM MONEPEIHHOr0 a00 0a30BOr0 Mepiony.

AODCOIIOTHE MPUCKOPEHHS IPUPOCTY — PI3HUIISI MK HACTYITHUM
a0COJIIOTHUM MPUPOCTOM 1 MOMEPEIHIM aOCOTIOTHUM MPUPOCTOM, IIIO
MOKa3ye, Ha CKIJIbKK OJIMH MOKA3HUK BUIIWN (HUXKYKN) 32 MOMEPETHIMN.

AHaJIiTHYHE BUPIBHIOBAHHSA — METOJ BUSIBJICHHSI OCHOBHHUX TE€H-
JEHIIN JUHAMIKY, SKAA 3M1IMCHIOETHCS 32 JOMOMOTO0 (hOPMYIIH, IO
B1JI00pakae 3arajibHy TEHJICHIIIIO ALY .

BapianTu — iHaMBiAyanbHI 3HAYEHHS O3HAKU, OTPUMAaHI y Bapia-
L1KHIN cepil po3MOUTIB, TOOTO KOHKPETHE 3HAYEHHS 3MIHHOI.

Bapiauiiiauii psii po3noaity — psj po3noJiuly, sKuid OyayeTbes
3a KUJIBKICHOIO O3HAKOI0.

Bapianisi — xouBaHHs 3HAYEHHS 03HAKU OKPEMUX OIUHUIIb CY-
KYITHOCTI.

BubipkoBa CyKynHicTh — CyKYITHICTh OJIMHUIIb, BIAIOpaHUX IS
JTOCHIKEHHS.

BubipkoBa yacTka — 11€ BiJICOTOK OJJMHUIIH 32 TIEBHOIO 03HAKOIO
y BUOIPKOBII CYKYITHOCTI.

BinnocHa nmoxu0Oka mokasye, KU BiICOTOK BUOIPKOBHUX OIIHOK
BIIXWJISIETHCS BiJl MapaMeTPiB TeHEPAITBHOI CYKYITHOCTI.

BinHocHa cranmapTHAa NOXHOKA cepeHbOI — 1€ Koe(DiIllEHT Ba-
piaiiii BUOIpKOBHUX CEpEIHIX.

BinHocHe NMPUCKOPEHHS — 1€ BITHOIIECHHS a0COJIIOTHOTO MPHUC-
KOpPEHHS J10 6a30BOT0 a0COIOTHOIO MPUPOCTy. OOUUCITIOETHCS JIUIIIE B
pa3i, SKIo a0COIOTHUM MPUPICT 0a3U MOPIBHSAHHS € JOJATHIM YHCIIOM.

BinHocHi moka3zHuku Bapiauii — 11e J1HIMHAN KoeIMieHT Bapia-
1111, KBaJApaTHIHUN KoediieHT Bapiallii Ta KOe(MIIEHT OCIMIISITI.
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I'eHepajibHA CYKYNHICTH — MHOXMHA OJIMHUIIb, 3 SIKOI 0OMpa-
IOThCS €JIEMEHTH IS TOCTIKEHHS.

I'pannyna nmoxudka BUOIPKH — 116 MAKCHUMAJIbHO MOKJIMBA I0-
MUJIKa JJIs 33]1aH01 IMOBIPHOCTI, SIKa BU3HAYA€E PO3MIP OMUIIKH 3aJICK-
HO B1J] IMOBIPHOCTI 1i BUSIBJICHHS.

I'pynoBa craTucTH4Ha TA0 MU — 1€ TAOIULS, TIAMETOM SIKO1
€ TPyIlyBaHHS OJIMHUIIb CYKYITHOCTI 32 OJIHI€I0 (KUIbKICHOIO ab0 aTpu-
OYTHBHOIO) O3HAKOIO.

I'pynoBuii 100ip nepegdavae popMyBaHHS BUOIPKOBOI CYKYITHOC-
Ti HA OCHOB1 JOOOPY I'PYIl OJUHUII 13 3arajbHOI CYKYITHOCTI.

Jenmti — BapiaHTH, sIKI AUIATh paHXoBaHUU psan Ha 10 piBHUX
YaCTHH.

JluckpeTHuii BapiamiiHuii psix — psjg OJMHUIL CYKYITHOCTI 32
JTUCKPETHUMU XapaKTEPUCTUKAMHU.

Jucnepcist € cepeHIM KBaJIpaTOM BiAXWIJICHHS BiJl CEPEIHBOTO
1HJIUB1TyaIbHUX 3HAYEHb O3HAKHU.

Excuec po3noainy — 11e CTyliHb KOHIIEHTpAIlll €J1€MEHTIB M00-
U3y UEHTPY PO3MOJILTY.

EmnipuuHe kopeJsinfiiiHe BiTHOEHHS — KBaJpaTHUI KOPIHb 3
Koe(iieHTa qeTepMiHallii.

InTepBaNbLHUIT PAJ JUHAMIKHM — YHUCIIOBUU PSJl, IO XapaKTEPH-
3y€ 4acOB1 3MIHM BEJIMYMHH CYCIUJIBHOTO SIBUIIA, PIBEHb SIKOTO MPE/I-
CTaBJICHUM 3a TIEBHUM MEP10]] Yacy.

IHTepnossinia — po3paxyHOK NpUOJIM3HKUX PIBHIB y CEpEIUHI IH-
HaMIYHOTO PSy, aJi€ HEBIIOMUX 3 OyAb-SIKUX TPUYHH.

ExcTpanoJsinis — BU3HAYEHHS PIBHIB 32 MEKaMH PATY, 1110 J0C-
Ky ETHCA.

KBaapaTnunuii koedimieHT Bapiamii — 11e BITHOIIIEHHS Y BiJICOT-
Kax CTaHAApTHOTO BIAXWJICHHS JO CEPEIHbOr0 3HAYEHHS O3HAKHU.

KBapTuii — 1ie BapianT, siki HOJUISAIOTh YIOPSAKOBAHI JIaHl Cy-
KYITHOCTI Ha PIBHOBEJIMKI YOTUPHU YaCTUHH.

KoediuieHT nerepminamii — 11e CriBBiAHOIIECHHS MIXXTPYIIOBOI
JUCIIEPCii Ta 3araJibHOI.

KoedimieHT ocumiasimii — 11€ BiJICOTKOBE BIIHOIICHHS BEJIMYUHU
Bapiallii 10 cepeIHbOr0 3HAYCHHS O3HAKH.
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KomOinaniifHa cTaTHCTHYHA TA0JMIA — 1€ TAOJIUIIA, IT1IMETOM
SKOT € TPYITyBaHHS OJWHHUIIb CYKYITHOCTI OJJHOYACHO 3a JIBOMa i O1J1b-
11€ O3HAKaMH.

Kopeasiniiina 3anexkHicTb nependadae 3MiHy TPYIIOBUX CEpe-
HIX pe3yJIbTaTUBHOI 03HAKU B PE3YJIbTaTi 3MiHU (PAKTOPHOI.

Jliniiinmii koediunieHT Bapiamii — Bi/ICOTKOBE BIIHOIIEHHS CEpe/I-
HBOT'O 3HAYEHHS JITHIMHOTO BIIXUJICHHS JI0 CEPEIHHOIO 3HAUECHHS O3HAKU.

Jlinist perpecii € 0OCHOBHOIO XapaKTEPUCTUKOIO Kopessiii. JIiHis
perpecii y BiJ x — 11e QyHKIIis, sIKa TIOB’A3y€ CEPE/IHE 3HAUYCHHS ) 13
3HA4YEHHAM X. 3a POpMOIO JIiHIT perpecii po3pi3HsIOThH JiHIMHI Ta HEJi-
HI1HI1 3B’ I3KH.

Meniana — 3Ha4eHHS O3HAKW B CEPEAMHI BIOPSAIKOBAHOTO Py
B 1A OJAMHUI CYKYITHOCTI, BaplaHTa, sIka MICTUTHCA B CEPEUHI BIIO-
PSAIKOBAHOTO Py Ta AUTMTH HOTO HA JBI PIBHI YaCTUHH.

MeToa aHAJITUYHOTO TPYNYBAHHSA IPYIY€ BCl €JIEMEHTH BUXI1/I-
HO1 1H(opMallii 3a (HAKTOPHOIO O3HAKOIO X Ta OOYHCIIOE CEepeTHE
O3HAKH Pe3yJIbTaTy Y JJIs1 KOXKHOI TPYIIH.

MeToa mIMHHMX (KOB3HHUX) CepPedHiX — OJIUH 13 MPUHNOMIB BU-
SIBJIEHHS T€HICHIII].

MixrpynoBa Bapiauisi € pe3yJabTaTOM BIUIMBY YMHHUKIB, SKi
JeXaTh B OCHOB1 TPYIyBaHHsI, BHYTPIITHOTPYIIOBA — II€ PE3yJIbTaT
BIUIMBY IHIIIUX YMHHUKIB, HIXK (DAKTOPU TPyMyBaHHS.

OcHoBHa TeHAeH1lisl (TPeHa) — i€ 3MiHa B Yacl piBHS ABUIIIA, SIKa
TTOPIBHSHO HE3aJIe)KHA B1JI BUMTQIKOBUX KOJNMBaHb. OCHOBHA TCHJICHITIS
BUPAXKAETHCS SIK TPEHJ0BE PIBHIHHS (Mojeni) abo rpadika.

Iloka3Huku Bapiauii — 11¢ TOKa3HUKW CTYIEHS, 0 SKOTO 1H/IH-
BiJlyaJibHI 3HAYEHHS O3HAKU KOJIMBAIOTHCS (OCIIUIIIOIOTH) BiJl Cepe/l-
HBOT'O 3HAYECHHSI.

IIpaBusio po3kiaagaHHs (1eKOMIO3UIIIl) Bapianii: 11 cTaTuc-
TUYHOT CYKYITHOCTI, 3TpyIIOBaHOI 3a TIEBHUMHU O3HAKaMH, MO>KHA BU3Ha-
YUTHU TPU TUINH JUCHEPCIi: 3arajbHy, BHYTPIIIHBOIPYIIOBY Ta MIKIPY-
NOBY. 3arajbHa AUCIHEPCIs XapaKTepU3Yy€ BIAXUIICHHS BCIX OJWHHUIIb
CYKYITHOCTI BiJ] 3arajbHOI'0 CEPEIHBOTO 3HAYCHHS, TOOTO BiAXWIICHHS
O3HaK HABKOJIO 3arajbHOTO CEPEIHBOTO 3HAYCHHS; BHYTPIIIHHOTPY-
MOBa JUCTIEPCis — BIAXUICHHS O03HAK Y TPYIIl BiJ CEpEeAHHOTO 3HAUCHHS
IpyIy; MDKTPYNOBa JUCIIEPCIA-BIAXWICHHS CEPEAHBOTO 3HAYCHHS
TPYIY BiJ 3aTaJIbHOTO CEPEAHHOTO 3HAUCHHSI.
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IIpocTnii BUNaakoBuii 100ip — 11e BUOipKa, 3a SKOi BIAOIp O/1U-
HUILIb (200 rpyN OAUHUIIB) JJIs1 TOCIIIKEHHS 3 TeHEPATbHOT CYKYITHOCTI
3IIUCHIOETHCS BUIIAKOBO.

PiBeHb icTOTHOCTI — 1€ IMOBIPHICTE TOTO, 110 3HAYEHHS 7] € J10C-
TaTHRO MajiuM, 100 OyTH OLIBIIUM 3a KPUTUYHE 3HAUYCHHS (KOJIM
3B’SI30K M1k aTpuUOyTaMH BiJICYyTHIN).

PiBeHb psaxy imHaMiku — aOCOIIOTHI (BITHOCHI Ta CEpE/IH1) 3HA-
YEHHS IS KOYKHOTO WIeHA 9acOBOTO PSY.

PiBHsiHHSI perpecii Moka3zye TUIIOBI KOpEJALii MK BETUIHMHOIO
dakTopa Ta pe3yJibTaTy 3a IEBHUX YMOB, aji¢ ()YHKIIOHAJIbHI PIBHSIHHS
JTUACHI JIUIIE 1151 OKPEMHX BHUIIAJIKIB.

Po3max Bapiauii — 11¢ pi3HHIT MK MaKCHUMaJIbHUM 1 MIHIMaJIb-
HUM 3HAYCHHSMH 3MIHHOI.

Po3mapoBanuii (pailoHoBanmii) n00ip — ne meron Qgopmy-
BaHHsI, 3aCHOBAHMI Ha CTPYKTYp1 3arajbHOi CyKYIHOCTI. 3a HUM BIJI-
OyBa€ThCsl TOMEPEIHE CTPYKTYPYBaHHS CYKYMHOCTI Ta HE3aJIC)KHHM
B1/101p €JIEMEHTIB KOXKHOI CKJIaJI0BOI.

Psin po3noainy — 1e BIOPSAAKOBAHHUM TOAIA OJWHUIIb TPYIH Ha
IPyIY 32 IEBHUMH O3HAKaMHU, 110 BapirOIOTHCSI.

Psiin imHaMiky — 11e 3HAYCHHS SIBUIIA HA YaCOBI OCi, ITOCITII0B-
HICTh YHCEJ, 1[0 XapaKTEePU3ye 3MiHY BEJIMUUHM SIBUIIA B YaCI.

CepenHe kBapaTHyHe BiIXWJIEHHSI — KOPIHb KBaIPaTHHUM 3 THC-
nepcii.

Cepenne Jiniiine BinxuieHHsi — cepeqHe apudmeTuyHe adco-
JIOTHOTO 3HAYEHHS BIAXWICHHS BIJI CEPEAHHOIO 3HAUYECHHS BaplaHTa
O3HaKH.

Cepenniii a00 cepeqHbOPiYHUI A0COTHOTHHI MPUPICT — MOKA3-
HUK PsITy TUHAMIKH, SIKUI TTOKa3ye, Ha CKIJTbKH OJWHUILH 3a OJUHUITIO
yacy (3a pik) 3MIHUBCS PIBE€Hb aHAJ130BAHOI'O MOKAa3HUKA 3a MEBHUM
nepio.

Cepennii 200 cepeIHbOPIYHUI TeMII 3POCTAHHA — MTOKA3HUK
JTUHAMIYHOTO PSIY, SIKAW B1IOOpaXKye 3MIHY PiBHS aHAJI130BaHOTO IO~
Ka3HHUKA B CEPEAHBOMY 32 OJIMHUIIIO Yacy (PiK) 3a IEBHUI TEP1O/.

Cepenniint 200 cepeIHLOPIYHUN TeMII MPUPOCTY — MOKA3HUK
JUHAMIYHOTO psny, KUK BiAoOpa)xye CEpelHIO BiJICOTKOBY 3MiHY 3a
OJIMHUITIO Yacy (3a pik) 3a MEBHUM MEPIOJ.
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CepenHniii piBeHb IMHAMIYHOIO PAAY — CEPEIHE 3HAUEHHS, PO3-
paxoBaHe Ha OCHOBI PiBHS YaCOBOTO PSAIY.

Cepennst apudpMeTnyHA 3Ba’KeHA BUKOPUCTOBYETHCS, KOJIM 1H-
TUBiAyanbH1 3HAYEHHS O3HAKH, JJIS AKOI OOUMCIIOETHCS CEpPeIHs, T10-
BTOPIOIOTHCSA KJIbKA pasiB, TOOTO KOJIU PO3PAXYHOK 0a3yeThCS Ha 3TPy-
MOBAaHUX JaHUX.

Cepennsi apupMeTyHa MPOCTA BUKOPHUCTOBYETHCS, KOIH PO3-
paxyHOK 0a3yeThCsl Ha He3TPYIOBAaHUX JaHUX.

CepeaHsi BeJIMUMHA — 1I€ y3arajlbHeHAa XapaKTEPUCTHKA CYKYII-
HOCTI MOAIOHUX SBUII 33 3MIHHUMHM, TOOTO y3arajJbHEHUN MOKA3HUK,
KU XapaKTepPU3ye TUIIOBUH PiBEHb 3MIHHUX HA OJMHUITIO OHOPITHOT
CYKYITHOCTI.

CepeaHsi TapMOHIYHA PO3PAXOBYETHCS 3 BIJIHOCHUX 3HAYCHD
ycepeaHeHuX o3HaKk. Moxe OyTH MPOCTOIO Ta 3BAXKEHOIO.

CepeaHsi iHTEPBaJIBLHOIO PSAY PO3PAXOBYETHCA 3a (HOPMYIIOLO
pOCTOi cepeAHbOl apuPmMeTnyHOoi. 3BaKEH1 cepe/iHl apu(pMETHUHI 3
PIBHSMHU yCepeaHEHHs, TOOTO MOAM(DIKOBaHI CEPEeaHI BUKOPHUCTOBY-
IOThCS JJISl YaCOBHX PSAIIB, KOJIU JJAHUX HEJOCTAaTHRO, a IHTEPBAIH MK
HaJITAHUMU YaCOBUMU TOYKAMHU HEPIBHOMIPHI.

CepeHsi XpOHOJIOTiYHA MOMEHTHOI0 PSI1y BU3HAYAETHCS CY-
MYBaHHSIM YCiX JaHHUX PAIYy, NOJJIEHAa Ha KUIbKICTh WIEHIB psay Oe3
OJIMHUII1, BOJHOYAC MEPITUN Ta OCTaHHINA JaH1 Py BIABIYl MEHIII 3a
HEJOCTaTHIX JaHWX YaCcOBOTO PsTy, alie IHTEpBaIl MK 3aJIaHMMH Ya-
COBUMH TOYKAMH PIBHI.

Cepiiinunii 106ip — 1001p, 32 SIKOr0 BUBYAIOTh HE OKPEMI OJIH-
HUII1, a cepli abo THi3fa.

CuMeTpUYHHUII PO3MOAST — €JIeMEHTH, PIBHOBIAAAICHI BIJ
IIEHTpa 3HAYCHHS, MAlOTh OJTHAKOBY YaCTOTY.

CrangaprtHa (cepeaHsi) moxu0ka BUOIPKHU — CTaHJAPTHE BIJIXHU-
JIEHHsI BUOIPKOBOI OIIIHKM BiJ TapaMeTpa B 3arajbHiil CYKYITHOCTI, 110
B1JIOOpaXKy€ CepeHE 3HAUEHHSI BUOIPKOBOT OLIIHKU Ta MOYKJIMBE BIJIXU-
JICHHS B1Jl CEPEIHHOTO 3HAYEHHSI B T€HEPAIbHIN CYKYITHOCTI.

CroxacTu4yHuil 3B’ 130K — Y [IbOMY 3B’ 513Ky 3HAYCHHIO O3HAKH X
BI/IMOBIJIa€ TIEBHUM HAO1p 3HaUYCHb O3HAKU Y.

CTpyKTypHe rpynmyBaHHfl — 1€ MOJIUI OJHOPIAHOI CYKYIHOCTI
Ha TPYIU, CTPYKTYpa SIKUX XapaKTEPU3YEThCS MIEBHUMH BapiaTUBHUMU
(3MIHHUMH) O3HAKaMHU.
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Temn 3pocTtanHs 200 Koe(illiEHT 3POCTAHHA — XapaKTEPHUC-
THKa Py JTAHAMIKH, sIKa MOKAa3ye€, y CKIJIbKU pa3iB MOTOYHUM PIBEHb
MOKA3HHUKA 3MIHUBCS MOPIBHSHO 3 PIBHEM IOIMEPEIHHOT0 200 0a30BOT0O
nepiony.

Temn npupocTy — NOKa3HUK PSIAY TUHAMIKU, IKUW MTOKAa3ye BiI-
COTKOBY 3MIHY IMOTOYHOTIO (IIOPIBHSIHHOIO) PIBHS aHAII30BAHOTO MOKa3-
HUKa MOPIBHSAHO 3 piBHEM MONEPEIHHOr0 a00 0a30BOT0 MEPIOIY.

@OyHKIiOHAJIBLHU 3B’ 130K Ma€ TOBHY BIAMOBIAHICTh (PaKTOPHOT
Ta Pe3yJIbTAaTUBHOI 03HAKU, TOOTO KOKHOMY 3HAYEHHIO O3HAKHU X YITKO
Ma€ BiMOBIIHE 3HAUYCHHS O3HAKH ).

YacTka — 1€ 4acTOTa, BUPAKEHA SIK BIIHOCHA BEJIMYMHA K KOE-
GbimieHT abo BIJICOTOK BIJI 3araIbHOT KITBKOCTI.
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https://scholar.google.com/scholar_lookup?title=Citizen+data+and+trust+in+official+statistics&author=Ruppert+E&author=Gromme+F&author=+F&author=Cakici+B&publication+year=2018&journal=Economie+et+Statistique%2FEconomics+and+Statistics&pages=505-506
https://scholar.google.com/scholar?q=Ricciato,+F+(2018)+Towards+a+reference+methodological+framework+for+processing+mno+data+for+official+statistics.+In+15th+Global+Forum+on+Tourism+Statistics,+Cusco,+Peru.+Available+at+https://tinyurl.com/ycgvx4m6

JTOJIATKHU

JlonaTtok A
3navenns kpurepito [lipcona X ?
nJis piBHs icrornocti 0,105 0,05; 0,01

k i, 11 .05 0ol k i1l IXIN] XN

1 2,71 1,84 h.63 21.00 29.62 12.67 38,03
2 4.61 5,99 9.21 22,00 30,81 3392, 40,29
3 6,25 7.51 11,34 23,00 32.01 3517 41,64
4 7.78 9.49 13,28 24,00 3320 1642 42 08
5 9,24 11,07 15,09 25,00 3438 37.65 44 31
6 10,64 12,59 16,81 26,00 35,56 38,89 45,64
7 12,02 14,07 18,48 27.00 36,74 40,11 46,96
b 13,36 15.51 20,09 28,00 37.92 41.34 48,28
9 14,68 16,92 21,67 29,00 39.09 4256 49 59
10 50,99 18.31 2321 30,00 4026 43,77 50,89
11 17,258 19,68 2472 40,00 51,80 55.76 63,69
12 18,55 21.03 26,22 50,00 63,17 67.50 76,15
13 19.81 2236 2769 60,00 74.40 79,08 HR.38
14 21,06 23.68 20.14 70,00 85,53 90,53 100,42
15 2231 25,00 30,58 80,00 06,58 101,88 112,33
16 23,54 26,30 32,00 90,00 107,56 113,14 124,12
17 2477 27.59 33,41 100,00 118,50 124,34 13581
18 2599 28,87 34,81

19 27.20 30,14 36,19
20 2841 31.41 37.57
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Jlonatok b

. o L3 z
KpurunuHi 3HaYeHHsSI KOPeJSiHHOr0 BiTHOIEeHHs 1]
i koedinienTa gerepminanii Ry pasi pisus snaunmocri 0,05

Ky

1 2 3 4 5 6 7

0,569 0,699 0,764 0,806 (0,835 0,854 0,872

0,500 0,632 0,704 0,751 0,785 0,811 0,831

5

b

7 0,444 0,575 (0,651 0,702 0,739 0,768 0,791
8 0,399 0,527 0,604 0,657 0,697 0,729 0,754
9

0,362 0,488 0,563 0,618 0,659 0,692 0,719

10 0,332 0.451 0,527 0,582 0,624 0,659 0,687

12 0,283 0,394 0,466 0,521 0,564 0,600 0,630

14 0,247 0,348 0,417 (.471 (0,514 0.550 (0,580

16 0,219 0,312 (0,378 0,429 0,477 0,507 (0,538

18 0,197 0,283 0,345 0,394 0,435 0,470 0,501

20 0,179 (0,259 0,318 0,364 (0,404 0,432 (0,468

22 0,164 (0,238 0,294 (0,339 (0,377 0,410 (.439

24 0,151 0,221 0,273 0,316 (0,353 0,385 0,414

26 (0,140 0,206 0,256 0,297 (0,332 0,363 0.391

28 0,130 0,193 0,240 0,279 (0,314 (0,344 0,371

30 (122 0,182 0,227 0,264 (0,297 0,326 (0,353

4 0,093 0,139 0,176 0,207 0,234 (0,259 0,282

50 0,075 0,113 0,143 0,170 (0,194 0,216 0,235

6() 0,063 0,095 0,121 0,144 (0,165 0,184 0,202

&0 (0,047 0,072 0,093 0,110 0,127 0,142 0,156

100 0,038 0,058 0,075 0,090 (0,103 0,116 0,128

120 (0,032 0,049 0,063 (0,080 (0,087 0,098 0,109

200 0,019 0,030 0,038 0,046 (0,053 0,060 0,067

400 0,010 0,015 0,019 0,023 (0,027 0,031 0,034
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Ta0auus 3HaveHb F-kpurepiro @imepa
y pasi piBHs 3Hauumocti a = 0,05

Jonarok B

kl 1 2 3 4 5 t 8 12 24 o0
2

1 |161.45|199,50(215,72(224,57)|230,17|233,97|238,89|243,91 (249,04 | 254,32
20 [ IR51 [ 19000 | 1916 | 1925 | 1930 [ 1933 | 1937 [ 1941 | 1945 | 19,50
30| 10,13 955 [ 928 | 912 | 901 | 894 | B84 | 8,74 | 864 | 853
4 771 | 694 | 6,59 | 6,39 | 6,26 | 6,16 | 6,04 | 591 | 577 | 5.63
5 661 | 5,79 | 541 | 519 | 505 | 495 | 482 | 468 | 453 | 436
6 599 | 514 | 476 | 453 | 439 | 428 | 415 | 4,00 | 384 | 367
T 559 | 474 | 435 | 4,12 | 397 | 387 | 373 | 357 | 341 | 3.23
b 532 | 446 | 407 | 384 | 369 [ 358 | 344 | 328 | 3,12 | 2,93
9 512 | 426 | 386 | 363 | 348 [ 337 | 323 | 3,07 | 290 | 271
10 | 496 | 4,10 | 3,71 | 348 | 333 | 322 | 3,07 | 291 | 2,74 | 254
1T | 484 | 398 | 3,59 | 336 | 3,20 | 3,09 | 295 | 2,79 | 2,61 | 240
12 [ 475 | 388 | 349 | 326 | 3,11 | 3,00 | 2,85 | 2,69 | 2,50 | 2,30
13 | 467 | 380 | 341 | 3,18 [ 3,02 | 292 | 2,77 | 2,60 | 242 | 2.2]
14 | 460 | 3,74 | 334 | 3,11 | 296 | 285 | 2,70 | 2,53 | 2,35 | 213
15 | 454 | 368 | 329 | 306 | 290 | 2,79 | 264 | 248 | 2,29 | 2,07
16 | 449 | 363 | 324 | 3,01 | 2,85 | 2,74 | 259 | 242 | 2,24 | 2,01
17 [ 445 | 359 | 320 | 296 | 2,81 | 2,70 | 2,55 | 238 | 2,19 | 196
18 441 | 355 | 316 | 293 | 277 | 266 | 2,51 | 234 | 2,15 | 1,92
19 | 438 | 352 | 3,13 | 290 | 274 | 2,63 | 248 | 231 | 2,11 | L.88
20 | 435 | 349 | 3,10 | 287 | 271 | 2,60 | 245 | 228 | 2,08 | 184
21 | 432 | 347 | 307 | 284 | 2,68 | 2,57 | 242 | 225 | 205 | L8]
22 | 430 | 344 | 305 | 282 | 266 | 2,55 | 240 | 223 | 203 | 178
23 | 428 | 342 | 303 | 280 | 264 | 2,53 | 238 | 2,20 | 2,00 | 176
24 | 426 | 340 | 3,01 [ 278 | 2,62 | 2,51 | 236 | 2,18 | 198 | 173
25 | 424 | 338 | 299 | 276 | 2,60 | 249 | 234 | 216 | 196 | 171
26 | 422 | 337 | 298 [ 2,74 | 2,59 | 247 | 232 | 215 | 195 | 169
27 | 421 | 335 | 296 | 2,73 | 257 | 246 | 230 | 2,13 | 193 | 167
28 | 420 ) 334 | 295 [ 271 | 256 | 244 | 229 | 2,12 | 191 | 1.65
29 | 418 | 333 | 293 [ 270 | 254 | 243 | 228 | 2,10 | 190 | 1.64
30 | 4,17 | 332 | 292 | 2,69 | 2,53 | 242 | 227 | 209 | 1,89 | 162
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[IponosxkeHus nonarka B

1 2 3 4 5 6 ] 12 | 24 a0

35 [ 4,12 ) 326 | 287 | 264 | 248 | 237 | 222 | 204 | 183 | 157

40 | 4,08 | 323 | 284 | 261 | 245 | 234 [ 2,18 | 2,00 | 1,79 | 1,51

45 | 4,06 | 321 | 281 | 258 | 242 | 231 | 2,15 | 197 | 1,76 | 148

50 | 4,03 | 308 | 279 | 256 | 240 | 229 | 213 | 195 | 1,74 | 1,44

60 | 400 | 3,15 | 276 | 2,52 | 237 | 225 | 2,10 | 192 | 1,70 | 1,39

00| 398 | 313 | 274 | 250 | 235 | 223 | 207 | 189 | 167 | 1,35

80| 396 | 311 | 2,72 | 249 | 233 | 221 [ 2,06 | 188 | 1,65 | 131

90 | 395 | 310 | 271 | 247 | 2,32 | 220 | 204 | 186 | 1,64 | 128

100 | 394 | 309 | 270 | 246 | 230 | 2,19 | 2,03 | 185 | 1,63 | 126

125 | 392 | 307 | 268 | 244 | 229 | 2,17 | 2,01 | 1,83 | 1,60 | 1,21

150 | 390 | 3,06 | 266 | 243 | 227 | 2,16 | 2,00 | 1,82 | 1,39 | L8

200 | 389 | 304 | 265 | 242 | 226 | 2,04 | 198 | 180 | 1,57 | 1,14

300 | 387 | 3,03 | 264 | 241 | 225 [ 213 | 197 | 1,79 | 1,55 | L0

400 | 386 | 302 | 2,63 | 240 | 224 | 212 | 196 | 178 | 1,54 | 107

500 | 386 0 3001 | 262 [ 239|223 [ 211 | 196 | 1,77 | 1,54 | 1,06

1000 | 385 | 3,00 | 261 | 238 | 222 | 2,10 | 195 | 1,76 | 1,53 | 1,03

w | 384 299 | 260 | 237 | 221 | 2,09 | 1,94 | 175 | 1,52 | 100
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JHonarok I

Kputn4ni 3HavyeHHs t-kpurtepio CTbrOaeHTA
B pasi piBasa 3Hauumocri 0,10; 0,05; 0,01

Hucno (1 Hucno a

S | o0 | 00s | 0ot | S™ ) on0 | 005 | oo
I | 63138 | 12,706 | 63,657 | 18 | 17341 | 2,1009 | 2,8784
2 [ 29200 | 43027 | 99248 | 19 | 17291 | 2,0930 | 2,8609
3 23534 31825 | 58400 | 20 | 17247 | 2,0860 | 2,8453
4 | 20318 | 27764 | 46041 | 21 | 17207 | 2,079 | 28314
S | 20150 | 25706 | 40321 | 22 | 17171 | 20739 | 28188
6 | 19432 | 24469 | 37074 | 23 | 17139 | 2,0687 | 2,8073
7 | 18946 | 23646 | 34995 | 24 | 17109 | 2,0639 | 2,7969
§ | 18595 | 23060 | 33554 | 25 | 17081 | 2,0595 | 2,7874
9 | 18331 | 22622 | 32498 | 26 | 17036 | 2,035 | 2,787
10 | 18125 | 22281 | 31693 | 27 | 17033 | 2,0518 | 2,7707
[T | 1,790 [ 22010 | 31058 | 28 | 17011 | 2,0484 | 2,7633
12 | 17823 | 21788 | 30545 | 20 | 1,6991 | 2,0452 | 2,7564
13 | L7709 | 2,604 | 30123 | 30 | 1,6973 | 2,0423 | 2,7500
14 | 17613 | 21448 | 29768 | 40 | 16839 | 2,0211 | 2,7045
15 | 17530 [ 21315 | 29467 | 60 | 1,6707 | 2,0003 | 2,603
16 | 17459 [ 21199 | 29208 | 120 | 1.6577 | 19799 | 26174
17 | 1739 | 21098 | 28982 | 00 | 16449 | 19600 | 2,5758
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Jlogatok ]

KpuTu4iHi 3Ha4yeHHs BUOIPKOBOro KoedimieHra
kopeJsiuii panris CnipMmena

3B’S30K JOCTOBIPHUH, SIKIIO Is eyn = I's 0,05, 1 TUM OLIbIIIE IOCTOBIP-
HHﬁ, SAKIIO Is eyn = I's 0,01.

P P P
0,05 | 0,01 0,05 0,01 0,05 0,01
5 0,94 - 17 0,48 0,62 29 0,37 0,48
6 0,85 . 18 0,47 0,60 30 0,36 0,47
7 0,78 0,94 19 0,46 0,58 21 0,36 0,46
8
9

0,72 0,88 20 0,45 0,57 32 0,36 0,45
0,68 0,83 21 0,44 0,56 33 0,34 0,45
10 0,64 0,79 22 0,43 0,54 34 0,34 0,44
11 0,61 0,76 23 0,42 0,53 35 0,33 0,43
12 0,58 0,73 24 0,41 0,52 36 0,33 0,43
13 0,56 0,70 25 0,49 0,51 37 0,33 0,43
14 0,54 0,68 26 0,39 0,50 38 0,32 0,41
15 0,52 0,66 27 0,38 0,49 39 0,32 0,41
16 0,50 0,64 28 0,38 0,48 40 0,31 0,40
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Honarok E

Kputnyni 3HaueHHs koedinieHTa acumerpii (Ax)

O6csT PiBHi 3HaunMoOCTI (p) 06’ eM PiBHi 3HaUMMOCTI (p)
BuOipkH (N) 0,05 0,01 BUOGipku (N) 0,05 0,01
25 0,711 1,061 250 0,251 0,360
30 0,661 0,982 300 0,230 0,329
35 0,621 0,921 350 0,213 0,305
40 0,587 0,869 400 0,200 0,285
45 0,558 0,825 450 0,188 0,269
50 0,533 0,787 500 0,179 0,255
60 0,492 0,723 550 0,171 0,243
70 0,459 0,673 600 0,163 0,233
80 0,432 0,631 650 0,157 0,224
90 0,409 0,596 700 0,151 0,215
100 0,389 0,567 750 0,146 0,208
125 0,350 0,508 800 0,142 0,202
150 0,321 0,464 850 0,138 0,196
175 0,298 0,430 900 0,134 0,190
200 0,280 0,403 950 0,130 0,185
Kpurnuni 3Havyenns koegdinienra exkcuecy (Ex)
) PiBHi 3HaunMOCTI (p)

O6csr Bubipku (N) 01 0.05 0.01

11 0,890 0,907 0,936

16 0,873 0,888 0,914

21 0,863 0,877 0,900

26 0,857 0,869 0,890

31 0,851 0,863 0,883

36 0,847 0,858 0,877

41 0,844 0,854 0,872

46 0,841 0,851 0,868

51 0,839 0,848 0,865

61 0,835 0,843 0,859

71 0,832 0,840 0,855

81 0,830 0,838 0,852

91 0,828 0,835 0,848

101 0,826 0,834 0,846

201 0,818 0,823 0,832

301 0,814 0,818 0,826

401 0,812 0,816 0,822

501 0,810 0,814 0,820
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Jonatoxk K

Cepenni koediniceHTH 3pOCTAHHS

Koedimienr Cepenniii koeilieHT IHHAMIKH
IPOCTAHHA y
I'-'“{} “I,— u"_ JJ— !-ul,— h'J_ ?"I,— E“I'_ ';“I,— |||1|.—

0,860 09274 | 09510 | 0,9630 | 09703 | 0,9752 | 09787 | 09813 | 09834 | 09850
0,863 09301 | 09528 | 0,9644 | 09714 | 09761 | 09795 | 0,9820 09840 | 09856
0,870 09327 | 0,9546 | 0,9638 | 0,9725 | 0,9771 | 0,9803 | 0,9827 | 0,9846 | 0,9862
0,875 09354 | 09565 | 09672 | 09736 | 09780 | 09811 | 09834 | 09853 | 09867
0,880 09381 | 09583 | 09685 | 09748 | 0,9789 | 09819 | 0,984]1 | 09855 | 09873
0,883 0.9407 | 0.9601 | 0,9699 | 09739 | 0,979 | 0,9827 | 0,9848 | 0,9865 | 09879
0,890 0.9434 | 09619 | 09713 | 09770 | 09808 | 09835 | 09855 059871 | 09884
0,893 0.9460 | 09637 | 09726 | 09781 | 09817 | 0,9843 | 09862 | 09877 | 09890
0,900 09487 | 09635 | 09740 | 09791 | 09826 | 09851 | 098659 09884 | 09895
0,903 09513 [ 09673 | 0,97534 | 09802 | 0,9835 | 09858 | 0,9876 | 0,9890 | 09901
0,910 09539 | 0.9691 | 09767 | 09813 | 0,9844 | 09866 | 09883 | 098%6 | 09906
0,915 09566 | 09708 | 09780 | 09824 | 0,9853 | 09874 | 09890 09902 | 09912
0,920 09592 | 09726 | 0,9794 | 09835 | 0,9862 | (9882 | 09896 | 09908 | 09917
0,925 09618 | 0.9743 | 09807 | 0,9845 | 09871 | 0,9889 | 09903 05914 | 0,9922
0,930 0.9644 | 09761 | 09820 | 09856 | 09880 | 09897 09910 09920 | 09928
0,933 09670 | 0.97TE | 09833 | 09866 | 09859 | 09904 09916 | 0,9926 | 09933
0,940 09695 | 09796 | 0,9847 | 09877 | 0,9897 | 0,9912 | 0,9923 | 0,9931 | 09938
0,945 09721 | 09813 | 09860 | 09887 | 0,9906 | 0,9920 | 09930 05937 | 0,9944
0,950 09747 | 09830 | 09873 | 09898 | 09915 | 09927 | 09936 | 09943 | 09949
0,953 09772 | 09848 | 09886 | 09908 | 0,9924 | (09934 | 09943 09945 | 09954
0,960 09798 | 09865 | 0,9898 | 09919 | 0,9932 | 0,9942 | 0,9949 | 0,9955 | 0,9959
0,963 09823 | 09882 | 09911 | 09929 | 0,994]1 | 09949 09956 0990 | 0,994
0,970 09849 | 09899 | 09924 | 09939 | 0,9949 | 09957 09961 0996 | 09970
0,973 09874 | 09916 | 0,9937 | 09949 | 09958 | 09964 09968 09972 | 09975
0,980 09899 | 0,9933 | 0,9950 | 0,9960 | 0,9966 | 0,997]1 | 0,9975 | 0,9978 | 0,9980
0,985 0.9925 | 0.9950 | 0,9962 | 09970 | 09975 | 09978 | 09981 | 09983 | 09985
0,990 0.9950 | 09967 | 0,9975 | 09980 | 0,99%3 | (9986 | 09987 | 09985 | 09990
0,993 09975 | 09983 | 09987 | 09990 | 0,9992 | 0,9993 | 09994 | 09994 | 09995
1,000 L0000 | 10000 | 10000 | LODOO | 10000 | LOGOO | 10000 | 1,0000 @ 1,0000
1,003 10025 | o017 | L0012 | 1,0010 | 1,0008 | 1,0007 | 10006 | 1,0006 | 10005
101D 10050 | 10033 | 1,0025 | 1,0020 | 1,0017 | 1,0014 | 1,0012 | 1,0011 | 1,0010
1,013 10075 | L0030 | 1,0037 | 1,0030 | 1,0025 | 1,0021 | 1,0019 | 1,0017 | 1,0013
1,020 10100 | L0066 | 1,0050 | 1,0040 | 1,0033 | 1,0028 | 1,0025 | 1,0022 | 1,0020
1,025 10124 | LOOR3 | 1,0062 | 1,0050 | 1,0041 | 1,0035 | 1,0031 | 1,0027 | 1,00235
1,030 10149 | L0099 | 1,0074 | 1,0059 | 1,0049 | 1,0042 | 1,0037 | 1,0033 | 1,0030
1,033 10173 | L0115 | 1,0086 | 1,0065 | 1,0058 | 1,0049 | 1,0043 | 1,0038 | 1,0034
1,040 LO19E | 10132 | 1,0099 | 1,0079 | 1,0066 | 1,0056 | 1,0049 | 1,0044 | 1,0039
1,043 10223 | L0148 | LO111 | LLOOSE | 1,0074 | 1,0063 | 10055 | 1,004% | 1,0044
1,050 1.0247 | L0164 | 10123 | 1,OO9E | 1,0082 | 1,0070 | 1,0061 | 1,0054 | 1,0049
1,055 1.0271 | 10120 | 1,0135 | LLOIOE | 10090 | 1,0077 | 1,0067 | 1,0060 | 1,0054
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[Tponosxenns nogatka XK

(K} ‘I,— ‘J,— 4‘u|,— :‘1,."_ r._\lr— ‘.r“{— :.-cul.— qq,.'l_ |-:n‘u|,—

1,060 10296 [ 1,0196 | 1,0147 | 10117 | 1,OO9E | 1,0084 | 1,0073 | 1,0065 | 1,005

1,065 10320 [ 1,0212 | 1,00159 | 1,0127 | 1,0106 | 1,0090 | 1,0079 | 1,0070 | 1,0063

1,070 10344 [ 1,0228 | 10171 | 1,0036 | 1,0113 | 1,0097 | 1,0085 | 1,0075 | 1,006

1,075 10368 [ 1,0244 | 10182 | 1.0146 | 10121 | 1,0104 | 10091 | 1,0081 | 1,0073

1,080 10392 [ 1,0260 | 1,0194 | 10155 | 1,0129 | 1,0111 | 1,0097 | 1,0086 | 1,0077

1,085 L0416 [ 1,0276 | 1,0206 | 1,00164 | 10137 | 1,0117 | 1,0102 | 1,0091 | 1,0082

1,090 L0440 [ 1,0291 | 1,0218 | 10174 | 1,0145 | 1,0124 | 10108 | 1,009 | 1,0087

1,095 L0464 [ 1,0307 | 1,0229 | 10183 | 1,O152 | 1,0130 | 10114 | L,O1OT | 1,0091

1,100 [O48E [ 1,0323 | 1,0241 | 1,0192 | 1,0160 | 1,0137 | 10120 | 1,0106 | 1,009%6

05 10512 [ 1,0338 | 1,0253 | 1,0202 | 1,0168 | 1,0144 | 10126 | 1,0112 | 1,00100

110 105336 [ 1,0354 | 1,0264 | 1,0211 | 1,0175 | 1,0150 | 1,0131 | L,O1I7 | 1,00105

J15 10559 [ 1,0370 | 1,0276 | 1,0220 | 1,O183 | 1,0157 | 10137 | 1,0122 | 1,0109

120 1O583 [ 1,0385 | 1,0287 | 1,0229 | 1,0191 | 1,00163 | 1,0143 | 1,0127 [ 1,0114
125 L0607 [ 1,0400 | 1,0299 | 1,0238 | 1,O198 | 1,0170 | 1,0148 | 1,0132 | 1,011%

130 10630 [ 1,0416 | 1,0310 | 1,0247 [ 1,0206 | 1,0176 | 1,0154 | 1,0137 | 1,0123

35 10634 [ 10431 | 10322 | 1,0256 | 1,0213 | 1,0183 | 1,0160 | 1,0142 | 1,0127

140 L0677 [ 1,0446 | 1,0333 | 1,0266 | 1,0221 | 1,0189 | 10165 | 1,0147 | 1,0132

145 10700 [ 1,0462 | 1,0344 | 1,0275 | 1,0228 | 1,0195 | 1,0171 | 1,0152 | 1,0136

150 1.O7T24 [ 1,0477 | 1,0356 | 1,0283 [ 1,0236 | 1,0202 | 10176 | 1,O157 | 1,0141

155 1.OT47 [ 1,0492 | 1,0367 | 1,0292 | 1,0243 | 1,0208 | 1,0182 | 1,00161 | 1,0145

160 LOT70 [ 1,0507 | 1,0378 | 1,0301 | 1,0250 | 1,0214 | 1,0187 | 1,0166 | 1,0150

165 10794 [ 1,0522 | 1,0389 | 1,0310 | 1,0258 | 1,0221 | 1,0193 | 1,0171 | 1,0154

170 LOBLT [ 1,0537 | 1,0400 | 1,0319 [ 1,0265 | 1,0227 | 10198 | 1,0176 | 1,0158

75 1OB40 [ 1,0552 | 1,0411 | 1,0328 | 1,0272 | 1,0233 | 1,0204 | 1,018]1 | 1,0163

B0 10863 [ 1,0567 | 1,0422 | 1,0337 | 1,0280 | 1,0239 | 1,0209 | 1,0186 | 1,0167

RS [LOBEG [ 1,0582 | 1,0433 | 1,0345 | 1,O287 | 1,0245 | 1,0214 | 1,0190 | 1,0171

| e e = = = = = = = = = = = = = ==

190 10909 [ 1,0597 | 1,0444 | 1,0354 | 1,0294 | 1,0252 | 1,0220 | 1,0195 | 1,0175

1,195 10932 [ 1,0612 | 1,0455 | 1,0363 | 1,0301 | 1,0258 | 1,0225 | 1,0200 | 1,0180

1,200 10934 [ 1,0627 | 10466 | 10371 | 1,O309 | 1,0264 | 1,023]1 | 1,0205 | 1,00184

1,205 10977 [ 10641 | 1,0477 | 10380 | 1,0316 | 1,0270 | 1,0236 | 1,0209 | 1,018

1,210 L1000 [ 1,0656 | 10488 | 1,0389 [ 1,0323 | 1,0276 | 1,024]1 | 1,0214 | 1,0192

1,215 11023 [ 1,0671 | 1,0499 | 10397 | 1,0330 | 1,0282 | 1,0246 | 1,0219 | 1,0197
1,220 L1045 [ 1,0685 | 1,0510 | 1,0406 | 1,0337 | 1,0288 | 1,0252 | 1,0223 | 1,0201
1,225 LI0GE [ 10700 | 1,0520 | 1,0414 | 1,0344 | 1,0294 | 1,0257 | 1,0228 | 1,0205
1,230 L1091 [ 1,0714 | 1,0531 | 1,0423 | 1,0351 | 1,0300 | 1,0262 | 1,0233 | 1,0209
1,235 LT3 [ 1,0729 | 1,0542 | 1,0431 | 1,O358 | 1,0306 | 1,0267 | 1,0237 | 1,0213
1,240 [L1136 | 1,0743 | 1,0553 | 10440 | 1,0365 | 1,0312 | 1,0273 | 1,0242 | 1,0217
1,245 LLIISE [ 1,0758 | 1,0563 | 1,0448 | 1,0372 | 1,0318 | 1,0278 | 1,0246 | 1,0222
1,250 [LI18O [ 10772 | 1,0574 | 1,0456 | 1,0379 | 1,0324 | 1,0283 | 1,025]1 | 1,0226
1,255 11203 [ 10787 | 1,0584 | 1.0465 | 1,0386 | 1,0330 | 10288 | 1,0256 | 1,0230
1,260 11225 [ 1,0801 | 1,0595 | 1,0473 | 1,0393 | 1,0336 | 1,0293 | 1,0260 | 1,0234
1,263 11247 [ 1,0815 | 10605 | 10481 | 1,0400 | 1,0342 | 1,0298 | 1,0265 | 1,023¥
1,270 11269 [ 1,0829 | 10616 | 1,0490 | 1,0406 | 1,0347 | 1,0303 | 1,0269 | 1,0242
1,275 11292 [ 10844 | 10626 | 1,0498 [ [O413 | 1,0353 | 10308 | 1,0274 | 1,0246
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1.280 [LI314 | 1.OB5E | 10637 | 10506 | 10420 | 1,0359 | 10313 | L0278 | 1,0250
1.285 L1336 | 1OBTZ [ 10647 | 10514 | 10427 | 10365 | 10318 | 10283 | 1,0254
1.290 [LI358 | 10886 | 10657 | 10522 | 10434 | 10370 | 1,0323 | 10287 | 10258
1.295 LIZED [ 10900 [ 10668 | 10531 | 10440 | 10376 | 10328 | 1,029] | 1,0262
1.300 11402 | 10914 | 10678 | 10539 | 10447 | 10382 | 10333 | 1029 | 10266
1.303 11424 | 10928 | 10688 | 1,0547 | 104534 | 10388 | 10338 | 10300 | 1,0270
1,310 [0446 | 10942 | 10698 | 10535 | 10460 | 1,0393 | 1,0343 [ 10305 | 1,0274
1.315 L1467 | 10956 | 10709 | 10563 | 10467 | 10399 | 10348 [ 10309 | 10278
1,320 [04E9 | 10970 | 1,0719 | Lo5371 | 10474 | 10405 | 103533 [ 10313 | 1,0282
1,325 LAS1T | L0983 | 10729 | 10579 ( 10480 | 1,0410 | 10338 [ 10318 | 1,0285
1,330 11533 | 10997 | 1,0739 | 10587 | 10487 | 10416 | 1,0363 | 1,0322 | 1,0289
1,335 LS54 | LI011 | 10749 | 10595 | 10493 | 10421 | 10368 [ 10326 | 1,0293
1.340 L1576 | LI025 [ 10759 | 10603 | 10500 | 10427 | 1,0373 | 10331 | 1,0207
1.345 L1597 | 1I03E | 1,0769 | 10611 | 10506 | 10433 | 10377 | L0335 | 1,0301
1.350 L1619 [ 10052 [ 10779 | 10619 | 10513 | 10438 | 10382 | 10339 | 10305
1.355 LIe40 [ 11066 | 10789 | 10626 | 10519 | 10444 | 10387 | 10343 | 10308
1.360 LIg62 [ 11079 [ 10799 | 10634 | 10526 | 10449 | 10392 | 10348 | 10312
1.365 LIGEY [ 11093 [ 10809 | 10642 | 10532 | 10455 | 10397 | 10352 | 10316
1.370 LITOS [ 10106 | 10819 | 10630 | 10539 | 10460 | 10401 | 10356 | 1,0320
1,375 L7226 | 1120 | 10829 | 10638 | 105345 | 10465 | 10406 [ 10360 | 1,0324
1,380 L7477 | LLUI33 | 10839 | 10665 | 10551 | 1,0471 | 10411 | 10364 | 1,0327
1,385 LIT69 | 11147 | 10848 | 10673 | 1O53R | 10476 | 10416 | 10369 | 1,0331
1,390 LAT90 | 10160 | 10838 | 106E] | 10564 | 10482 | 10420 [ 10373 | 1,0335
1,395 LARLT | LAI74 | 10868 | 106ER | 10571 | 10487 | 10425 [ 10377 | 1,0338
1. 400 [AR32 | LUVIET | 1LORTE | 10696 | 105377 | 1,0492 | 10430 [ 1,038] | 1,0342
1.405 LIRSZ [ 10200 [ 1ORET | 10704 | 10583 | 10498 | 10434 | 0385 | 10346
1410 LIRT4 [ 10213 | 10897 | 10711 | 10589 | 10503 | 10439 | [ 0389 | 10350
1415 LIRGS [ 10227 [ 10907 | 10719 | 105396 | 10508 | 10443 | 10393 | 10353
1.420 LI%16a | 10240 [ 10916 | 10726 | 10602 | 10514 | 10448 | 10397 | 10357
1.425 L1937 [ 11253 | 10926 | 10734 | L0608 | 10519 | 10453 | 10401 | 1,0361
1.420 ISR [ 10266 | 10935 | 10742 | 10614 | 10524 | 10457 | 10405 | 1,0304
1.435 %79 (10279 [ 1,0945 | 1,0749 | 10620 | 1,0529 | 10462 | 10409 | 10368
1,440 12000 ) 10292 | 1.,0954 | 107537 | 10627 | 10535 | 10466 [ 10413 | 1,0371
1.445 L2021 | 11305 | 10964 | 10764 | 10633 | 10540 | 1,0471 [ 10417 | 1,0375
1. 450 12042 | 11319 | 10973 | LO771 | 10639 | 10545 | 1,0475 [ 1,042] | 1,0379
1.455 12062 | 11332 | 10983 | 10779 | 10645 | 10530 | 10480 [ 10425 | 1,0382
1. 460 L2083 | 11344 | 10992 | 10786 | 10651 | 10556 | 10484 [ 10429 | 10386
1.465 L2104 | 13T | 10002 | 10794 | 10637 | 10561 | 10489 [ 10433 | 1,0389
1.470 12124 ) LAET0 | 10011 | Los0l | 10663 | 10566 | 10493 [ 10437 | 1,0393
1.475 L2145 | TI3E3 [ 11020 | 10808 | 10669 | 10571 | 10498 | 1044] | 10304
1.480 12166 | 10396 | 11030 | 10816 | 10675 | 10576 | 1,0502 | 10445 | 10400
1.485 L2186 | 10409 [ 11039 | 10823 | 106E] | 10581 | 10507 | 10449 | 10403
1.490 12207 | 10422 | 11048 | 10830 | 106&ET | 10586 | 10511 | 10453 | 10407
1.495 12227 | 11434 | 11058 | 10837 | 10693 | 10591 | 10516 | 10457 | 1,0410
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1,500 1.2247 | 11447 | L1067 | 10845 | 10699 [ 10596 | 1,0520 | 1,0461 | 1,0414
1,505 12268 | 11460 | L1076 | 10852 | 10705 [ 10601 | 1,0524 | 1,0465 | 10417
1,510 [ 2288 | 11473 | L1085 | 10859 | 1OTL] | 1,0606 | 1,0529 | 1,0469 | 1,0421
1,515 12309 | 11485 | L1094 | 10866 | 1.O0TI7 [ 10611 | 1,0533 | 1,0472 | 10424
1,520 1.2329 | 11498 | L1104 | 10873 | 10723 | 10616 | 1,0537 | 1,0476 | 10428
1,525 1,2349 | 11510 | 11113 | LO8K]L | 10729 | 10621 | 1,0542 | 10480 | 1,0431
1,530 12369 | 11523 | 11122 | 10888 | 10735 | 1.0626 | 1,0546 | 1,0484 | 10434
1,535 12390 | 11535 | L1131 | 1,0895 | 1,0740 [ 1.0631 | 1,0550 | 1,0488 | 10438
1,540 1.2410 | 11548 | L1140 | 1,0902 | 10746 | 10636 | 10555 | 1,049]1 | 1,044]1
1,545 1.2430 | 11560 | L1149 | 10909 | 10752 [ 10641 | 1,0559 | 1,0495 | 1,0445
1,550 1.2450 | 11573 | LLI15E | 10916 | 1OTSE | 1.0646 | 1,0563 | 1,0499 | 10448
1,555 1.2470 | 11585 | L1167 | 1,0923 | 10764 | 10651 | 1,0567 | 1,0503 | 1,045]
1,560 1,2490 | 11598 | 11176 | 1,0930 | 10769 | 1,0656 | 1,0572 | 1,0507 | 1,0455
1,565 L2510 | 11610 | L1185 | 1,0837 | 10775 [ 10661 | 10576 | 1,0510 | 1,0458
1,570 1.2530 | 11623 | L1194 | 10944 | 1OTE]L | 10666 | 10580 [ 1,0514 | 10461
1,575 1.2550 | 11635 | 11203 | 1,0951 | 1,O7T86 | 1.0670 | 1,05%4 [ 1,0518 | 10465
1,580 12570 | 11647 | L1212 | 10958 | 10792 [ 1.0675 | 1,05%8 | 1,0521 | 1,0468
1,585 1.2590 | 11659 | 11220 | 1,0965 | 1OT9E | 1,0680 | 1,0593 | 1,0525 | 1,0471
1,590 12610 | 11672 | 11229 | 10972 | 10804 | 1.0685 | 1,0597 | 1,0529 | 1,0475
1,595 1,2629 | 11684 | 11238 | 1,0979 | 10809 | 1,0690 | 1,0601 | 1,0532 | 10478
1,600 1.2649 | 116596 | 1,1247 | 10986 | 10815 | 1,0694 | 10605 | 1,0536 | 10481
1,605 1.2669 | 11708 | 11256 | 1,0992 | 10820 [ 1.0699 | 1,0609 | 1,0540 | 10484
1Lalo 12689 | 11720 | 11264 | 1,0999 | 10826 [ 1.0704 | 1,0613 | 1,0543 | 10488
1als L2TOR | 11733 | L1273 | 1,1006 | 10832 [ 1,0709 | 1.,0617 | 1,0547 | 1,0491
1,620 L2728 | 11745 | L1282 | 11013 | 10837 [ 1.0713 | 1,0622 | 1,0551 | 1,0494
1,625 L2748 | 11757 | 11291 | 11020 | 10843 | 10718 | 1,0626 | 1,0554 | 1,0497
1,630 12767 | 1,1769 | 11299 | 1,1026 | 10848 | 1,0723 | 1,0630 | 1,0558 | 1,0501
1,635 L2787 | 11781 | L130E | 1,1033 | 10854 [ 1.0728 | 1,0634 | 1,0561 | 1,0504
1,640 12806 | 11793 | L1316 | 1,1040 | 10859 [ 10732 | 1,0638 | 1,0565 | 1,0507
1,645 12826 | 11805 | L1325 | 1,1047 | 10865 [ 1.0737 | 1,0642 | 1,0569 | 1,0510
1,650 12845 | 11817 | L1334 | 11053 | 1LORTO [ 1.0742 | 1.0646 | 1,0572 | 1,0514
1,655 L2865 | 11829 | 11342 | 11060 | 1,0BT6 [ 1.0746 | 10650 [ 1,0576 | 1,0517
1,660 L2884 | 11840 | 11351 | 11067 | 10881 | 1,0751 | 1,0654 | 1,057% | 1,0520
1,665 1,2903 | 1,1852 | 1,1359 | 1,1073 | 10887 [ 1,0756 | 1,0658 | 1,0583 | 1,0523
1,670 1.2923 | 11864 | L1368 | 11080 | 10892 [ 10760 | 1,0662 | 1,0586 | 1,0526
1,675 1.2942 | 11876 | L1376 | 1, 1087 | 1,OB98 | 1.0765 | 10666 [ 1,05%0 | 1,0529
1,680 1.2961 | 11888 | 11385 | 1,1093 | 10903 [ 1.,0769 | 10670 [ 1,0593 | 1,0532
1,685 L2981 | 11900 | 11393 | 11100 | 10909 [ 10774 | 1,0674 | 1,0597 | 1,0536
1,690 L3000 [ 11911 | L1402 | 11107 | 10914 [ 1.OT78 | 10678 | 1,0600 | 1,0539
1,695 L3019 | 11923 | 11410 | 1,L1113 | 10919 | 1,0783 | 1,06%2 | 1,0604 | 1,0542
1,700 L3038 | 11935 | 11419 | 1,1120 | 10925 [ 1.,0T88 | 1,06%6 | 1,0607 | 1,0545
1,705 L305E | 11947 | 11427 | 11126 | 10930 [ 1,0792 | 1,0690 | 1,0611 | 1,0548
1,710 L3077 | 11958 | 11435 | 1,1133 | 10935 | 1,0797 | 1.,0694 | 1,0614 | 1,055]
1,715 L3096 | 11970 | L1444 | 11139 | 10941 [ 10801 | 10698 | 10618 | 1,0554
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1,720 L3VIA | LI9EL | 11452 | 1,1146 | 10946 | 1OB06 | 10701 | 1,0621 | 10557
1,725 L3134 | L1992 | L1460 | 11152 | 10o95] | LORLO | 10705 | 1,0625 | 1,0560
1,730 L3153 | 12005 | 11469 | 11159 | 10957 | 1LOR1S | 10709 | 10628 | 1,0563
1,733 13172 | L2006 | L1477 | 11165 | 10962 | 1ORL9 | 10713 | 1,0a31 | 1,0566
1,740 13191 | L2028 | L1485 | 11171 | L0967 | 1.O823 | 10717 | 1,0635 | 1,0570
1,745 L3210 | 12039 | 11493 | 11178 | 10972 | 10828 | 1,072]1 | 1,0638 | 1,0573
1,750 13229 | 12051 | 11502 | 1,1184 | 10978 | 1,0832 | 1,0725 | 1,0642 | 10576
1,755 13248 | 12062 | 11510 | 1,1191 | 10983 [ 1,0837 | 1,0728 | 10645 | 1,0579
1,760 13266 | 12074 | 11518 | 11197 | 10958 | 10841 | 1,0732 | 10648 | 10582
1,765 13285 | 12085 | 11526 | 1,1203 | 10993 | 1,0845 | 1,0736 | 1,0652 | 10585
1,770 13304 | 12096 | 101534 | 11210 | 10998 | 108530 | 1,0740 | 1,0655 | 10588
1,775 13323 | 12108 | 101542 | 11216 | 11004 | 108534 | 1,0744 | 10658 | 10591
1,780 13342 | 12119 | 10551 | 11222 | 11009 | 10859 | 1,0747 | 10662 | 105094
1,785 L3360 | L2131 | L1359 | 11229 | L1004 | 10863 | 10751 | 10665 | 1,0597
1,790 L3379 | 12142 | L1367 | 11235 | L1019 | 10867 | 10735 | 10668 | 1,0599
1,795 3398 | L2133 | LISTS | 11241 | 11024 | 10872 | 1,0759 | 1,0672 | 1,0602
1, E00 13416 | 12164 | LISE3 | 11247 | L1029 | 10876 | 10762 | 10675 | 10605
1,803 13435 | L2176 | L1591 | 1,1254 | 11034 | 1LOBEQ | 10766 | 10678 | 10608
1 E1D L3454 | L2187 | L1599 | 11260 | 11039 | 1LO8ES | 10770 | 1,0a8] | 1,061l
1,815 13472 | L2198 | L1607 | 11266 | 11045 | 1LO8ES | 10774 | 10685 | 10614
1,820 13491 | 12209 | 11615 | 11272 | 11030 | 1,0893 | 1,0777 | 10688 | 1,0617
1,825 135309 | 12220 ) 1,1623 | 11279 | 11035 | 1,0897 | 1,078]1 | 10691 | 10620
1830 13328 | 12232 | 11631 | 11285 | 11060 [ 10902 | 1,0785 | 10695 | 1,0623
1,835 135346 | 12243 | 11639 | 11291 | 11065 | 10906 | 10788 | 10698 | 10626
1. 540 135365 | 12254 ) 11647 | 11297 | 11070 | 10910 | 1,0792 | 10701 | 10629
1,845 LLA3E3 | 12265 | 11655 | 11303 | 11075 | 10914 | 1,079 | 10704 | 10632
1,850 Aol | 12276 | 11663 | 11309 [ 1 1080 [ 10919 | 1,0799 | 10707 | 10635
1,855 13620 | 12287 | LI&TO | 11315 | L1085 | 10923 | 10803 | 10711 | 1,0637
1,860 L 36G3E | L2298 | LIGTE | L1321 | L1090 | 10927 | 10307 | 1,0714 | 1,0640
1,865 13637 | 12309 | 11686 | 11328 | L1095 | 1o93] | LLOS10 | 10717 | 10643
1,570 L3675 | L2320 | L1694 | 11334 | L1100 | 10935 | L0814 | 1,0720 | 10646
1,873 13693 | L2331 | L1702 | 11340 | 11105 | Lowdd | LLo817 | 1,0723 | 1,0649
1 RO LATID | L2342 | LITLO | 10346 | L1109 | o944 | 10821 | 1,O0727 | 10652
1.ER3 LAT300 | L2353 | LITL7 ) L1352 | 11114 | 1ow4s | 1,0825 | 1,0730 | 10654
1,890 L3748 | 12364 | 11725 | 1LI3SE | 11119 | 10952 | 1,0828 | 10733 | 1,0657
1,895 LA7Ta6 | L2375 ) 101733 | 11364 | 11124 | 10956 | 1,0832 | 10736 | 10660
1,900 13784 | 12386 | 101741 | 1LLI3T0 | 11129 | 10960 | 10835 | 10739 | 10663
1,905 [LAR02 | 12396 | 11748 | 11376 | 11134 | 10964 | 10839 | 10742 | 10666
1,910 LLAR20 | 12407 | 11756 | 11382 | 11139 | 10969 | 10842 | 10745 | 10668
1,915 [LAR3E | 12418 | 101764 | 1LIZEE [ 101144 | 10973 | 10846 | 1,0749 | 10671
1,920 [L3B56 | 1.2429 | 101770 | 11394 | 1,1149 | 10977 | 1,0850 | 10752 | 1,0674
1,925 L3RT4 | 12440 | L1779 | 11400 | 11153 | 1.O09E] | 10853 | 10755 | 1,0677
1,930 [ 3892 | 12450 | L1787 | 11405 | 11158 | 10985 | 10857 | 10738 | 1,0680
1,935 L3910 | 12461 | L1794 | 11411 | L1163 | 1.o9E9 | 10860 | 1,076]1 | 10682
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1,940 13928 | 1,2472 | 1LIR0O2 | 1,1417 | 11168 | 1,0993 | 10864 | 10764 | 1,0685
1,943 1,3946 | 1.2483 | 11809 | 11423 | 11173 | 1,097 | 1,0BGT | 10767 | 1 068K
1,950 1,3964 | 1,2493 [ 1LIR17 | L1429 | 11177 | L1001 | LOR71 | 10770 | 10691
1,953 1,3982 | 1.2504 | 1,1825 | 1,1435 | 11182 | 11005 | 10874 | 10773 | 10693
1,960 14000 | 1,2515 ) 11832 | 11441 | 11187 | 1,1009 | LORTR | 10776 | 10696
1,965 14018 | 1,2525 [ 11840 | 11446 | 1,10192 | 11013 [ 1OBRL | LO779 | 10699
1,970 1. 4036 | 1,2536 | 11847 | 1,1452 | 11196 | 1,1017 | 1084 | 0782 | 1,0702
1,975 14053 | 1,2546 [ 11855 | 11458 | 1,1201 | 1,1021 | 10888 | LO786 | 1,0704
1,980 1,4071 | 1.2557 | 11862 | 1,1464 | 1,1206 | 1,1025 | 10891 | 10789 | 10707
1,983 1, 4089 | 1,2568 | 11870 | 11470 | 1,1211 | 1,1029 | 10895 | 1,0792 | 1,0710
1,990 14107 | 12578 [ 11877 | 11475 | 1,1215 | 1,1033 | 1,0898 | 1,0795 | 1,0712
1,993 14124 | 12589 | 11885 | 11481 | 1,1220 | 1,1037 | 10902 | 10798 | 1.0715
2,000 14142 | 1,2599 | 11892 | 11487 | 11225 | 1,1041 | 10905 | 10801 | 10718
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