|. O6po6bKa pe3ynbTaTiB TeCTYBaHHA
33 K1aCUYHOIO TeOopi€Elo

1. NocraHOBKa 3apaui

[JaHo AMXoTOMiyHY (BiHapHY) maTpuuto pe3ynbTaTiB TecTyBaHHA (Tabn. 1),
MaTpuLi 3 pe3ynbTaTamu Bignosigen BMNPOOOBYBaHWMX Ha AUCTPAKTOPU N'ATU
TEecToBMX 3aBAaHb (Tabn. 2, 3, 4, 5, 6), Tabanuya 3 pesyabTaTaMu OTPMMaHHSA 3aniky Ta
3 pe3y/abTaTaMK eK3ameHy 3a ctobanbHo WKanoto (tabn. 7). O6pobutn pesynbratu
TECTyBaHHA Ta iHTepNpeTyBaTU pe3ynbTaTh aHani3y, a came:

1. MepBMHHUA aHaANi3 pe3yNbTaTiB TeCTYBaHHA

1) peayKyBaTU MaTpPULLIO pe3y/sbTaTiB TeCTyBaHHSA (NopaxyBaTu iHAMBIAYaNbHI
6ann y4aCHUKIB TeCcTyBaHHA; MOPaxyBaTW KiNbKiCTb NpaBWU/IbHWUX Bignosiaen ans
KOXHOrO i3 TeCTOBMX 3aBAaHb; YynopAaakyBaTu OiHapHy MaTpuuto; BUAYYMTU 3
MaTpULi pPAAKM Ta CTOBMUi, AKi He [atoTb KOAHOI iHOopMmaulii nNpo TecTt Ta
BUNpPOH6OBYBAHUX);

2) nobyaysBaTn paau pesynbTaTiB TeCTYBaHHA Ta rpadiyHo iHTepnpeTyBaTh ix
(nobyayBatn He3rpynoBaHWM, PaHXOBAHMW Ta 4YacTOTHWIK paaun; nobyaysaTu
NOANIroH Ta rictorpamy 4acToT);

2. OCHOBHi CTaTUCTUYHI XapaKTepPUCTUKU pe3ybTaTiB TeCTYBaHHA

1) 3HaUTM MipU UeHTpanbHOI TeHaeHUii TecToBux 6anis (Moay, megiaHy Ta
cepenHe BubipKose);

2) 3HaMTM MipM MiHAMBOCTI TectoBux 6aniB (po3max, Aucnepcito Ta
CTaHAAPTHE BigXUNEHHSA);

3) nepeBipuTK rinoTesy NpoO HOPMaJbHUMA 3aKOH pPO3NoAiny pesynbTaTis
TeCTyBaHHSA;

4) 064YNCNNUTM AaCUMETPIO Ta EKCLIEC;



3. KopenauiitHnii aHani3 pe3ynbTaTiB TeCTYBaHHA
1) nobyayBaTn KOpenAuinHy MaTPULLIO TECTOBUX 3aBAAHD;
2) obumncanTm bicepianbHi Kopenauii;

4. OCHOBHi XapaKTEPUCTUKN TECTOBUX 3aBAAHb

1) oUiHUTW TPYAHICTb TECTOBMX 3aBAaHb;

2) BU3HaUTK piBeHb NPaBAONOAIGHOCTI ANCTPAKTOPIB;
3) OUiHUTU ANCKPUMIHATUBHOCTI TECTOBUX 3aBAaHb;

5. HagilHictb Tecty

1) OUiHUTK HaAiNHICTb TecTy (po3ainMBLIK TecT Ha ABa cybTecTu, nepesipuTh
HaAiMHICTb TecTy, 3po0BUTN NPOrHO3 OLIHOK ICTUHUX GaniB, NpeacTaBUTU pe3ynbTaT
NPOrHo3y rpadiyHo);

2) BM3HAUUTK Y CKiNbKU pasiB NOTPIOHO MPOAOBXKUTM TecT ANA TOoro, wob
HaAinHicTb 36inbwnnace Ha 2,5%, 5%, 7,5% i 1.4., nobyaysaTtu rpadik 3anexHOCTI Bifg,
6a*kaHoi HaAiMHOCTI Yncna 3aBaaHb Y HOBOMY TECT;

3) obuucantn noxubky BUMIPIB HaAIMHOCTI Ta nobyayBaTtM iHTepBan
HAZiMHOCTIi HaBKO/IO CMOCTEPErKYBAHOI OLHKM W HaBKONO iCTUHHOI OLUiIHKM AnA
KOYKHOTO Y4aCHMKA TeCTYBaHHA;

6. BanigHictb Tecty

1) BM3HAYUTU KPUTEPiaNbHO-NPOrHOCTUYHY BaNiAHICTb (BMKOPUCTOBYOUMU
pes3ynbTaTm  OTPUMAHHA  3aniKy) Ta KoedilieHT KOHKYpPeHTHOi BanigHOCTI
(BMKOPUCTOBYIOUM OLLIHKM, OTPUMaAHI Ha eK3aMeHi);

2) nepenbaynTn OLIHKM YYACHWMKIB TECTyBaHHA 33 KpPUTepiaNbHOK 3MiHHOM
(BUKOPUCTOBYIOYM OLLIHKM, OTPUMAHI HA eK3ameHi), npeacTaBUTU pe3ynbTaT
rpagiyHo, 06YMCANTU CTaHAAPTHY NOXMOKY HabaukeHoi OUiHKKM Aans BUBIpKK
Banigmsauii, nobyayBaTu [0BipYi iHTEPBANAN KpUTEpiaNbHOI OLIHKK, pe3yabTaT
npeacTaBuTu rpadivHo.

3pobuUTN BUCHOBKM A0 KOXKHOIO NYHKTY 06p0OKKN pe3ynbTaTiB TECTYBAHHA.



Tabaunua 1. Matpuus pesynbTaTiB TeCTYBaHHSA
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Tabnuus 2. Bignosiai Ha 3aBaaHHA No 1 Tabnuus 3. Bignosiai Ha 3aBaaHHA No 2
Homepwu gucrpakropis Homepwu gucrpakropis
1|2 | BipHo | 3 | 4 1|2]|3]| 4] sipHO

1 | Buctpuupbka A. 0|0 1 00 1 | Buctpuupbka A. 00|01 0
2 | boHpapeHko I. 0|0 0 1|0 2 | boHpapeHko I. 1/10(0]|0 0
3 | byteHko O. 1|0 0 0|0 3 | byteHko O. o(1(0/|0 0
4 | BepeuwariH A. 0|0 0 1|0 4 | BepeuariH A. 0|0|1]0 0
5| lena O. 1|0 0 0|0 5 | lena O. o(o0|0|1 0
6 | 'pab B. 0|0 0 0|1 6 | M'pab B. ojof|jo0|oO 1
7 | TpnboBcbkni M. | 0 | 1 0 0|0 7 | T'pnboBcbkni M. | 0 [0 | O | O 1
8 | 3amopokHMnB. | 1 | O 0 0|0 8 | 3agopoKHMiAB. |0 (0|1 |0 0
9 | AeHnwmny T. 0|0 1 0|0 9 | AeHnwny T. 0|1]0]|0 0
10 | EHes O. 0|0 1 0|0 10 | EHes O. ojo|jo0|oO 1
11 | Kapntok 4. 0|0 1 0|0 11 | Kapntok 4. 0|1]0]|0 0
12 | KosTyH I. 0|0 0 0|1 12 | KosTyH I. 0|j0j0]|O0 1
13 | KopoTtkosa H. 0|0 1 0|0 13 | KopoTtkosa H. 0|j0j0]|O0 1
14 | NiteiHoBa M. 0|0 1 0|0 14 | NiteiHoBa M. 0|0|0]|0O 1
15 | MocboHAa3 /1. 0|0 0 0|1 15 | MocboHAas3 /1. oO(1/0]0 0
16 | NepeBep3esa A. | 0 | O 1 0|0 16 | NepeBep3eBaA. |0 |0 (0 |1 0
17 | Nepekpect C. 0|0 1 0|0 17 | Nepekpect C. 0|j0|0]|O 1
18 | CasiubKa A. 0|0 0 1|0 18 | CasiubKa A. 1/10(0]|0 0
19 | CraueHko 4. 0|1 0 00 19 | CraueHko 4. 0|0|1]0 0
20 | TecneHko I. 0|0 1 0|0 20 | TecneHko I. oO(0|0|1 0
21 | YymayeHko H. 0|0 1 0|0 21 | YymayeHko H. o(o|jo0|oO 1
22 | WeBueHKo B. 0|0 1 00 22 | WeBueHKo B. 0|0|0]O 1
23 | Wocrak B. 0|1 0 0|0 23 | Wocrak B. o(1(0/|0 0




Tabnuua 4. Bignosiai Ha 3aBgaHHA No 4

Tabnuuya 5. Bignosiai Ha 3aBgaHHA N2 5

Homepwu guctpaktopis Homepwu guctpaktopis
1|2]| 3] BipHo | 4 BipHo | 1 |2 |3 | 4
1 | Buctpuupbka A. 0|01 0 0 1 | Buctpuupbka A. 0 1/{0(0]|0
2 | boHpapeHKko . 0|01 0 0 2 | boHpapeHKo I. 0 0(0|1|0
3 | byteHko O. 0|1]0 0 0 3 | byteHko O. 0 0|0|0]|1
4 | BepewariH A. 0|00 0 1 4 | BepewariH A. 0 0|0|0]1
5 | lena O. o(1|0 0 0 5 | lena O. 0 o|jo0|1]|0
6 | Mpab B. o(0|o0 0 1 6 | Mpab B. 1 o|j0|0]|O
7 | Tpuboscbkuii M. | 0 | 0 | O 1 0 7 | TpnboBCbKkKUit M. 0 o|1|0]|0
8 | 3amopokHmMnB. [0 [ 1|0 0 0 8 | 3a40poXKHMIA B. 0 o|jo0|1]|0
9 | AeHnwmny T. 1/0(0 0 0 9 | AeHnwmy T. 0 o|0|1¢(0
10 | EHes O. o(0|O0 1 0 10 | €EHeB O. 1 0|0|0]|O0O
11 | Kapntok 4. 0|10 0 0 11 | Kapntok [. 0 0oj|0|1(0
12 | KosTyH I. 1/0(0 0 0 12 | KoBTyH I. 0 o|0|1(0
13 | KopoTtkoBa H. o(0|O0 1 0 13 | Kopotkosa H. 0 10|00
14 | NiteiHoBa M. 0|0]|O0 1 0 14 | NiteiHoBa M. 1 o(0j0|oO
15 | MocboHa3 J1. 110(0 0 0 15 | MocboHa3 /1. 0 0(0j0|1
16 | MNepesep3esaA. |0 |0 | O 1 0 16 | Mepesep3eBa A. 0 oj0|1]|0
17 | Nepekpecrt C. o(0|O0 1 0 17 | Mepekpecr C. 0 10|00
18 | CasiubkKa A. 0|01 0 0 18 | Casiubka A. 1 0o(0j0|oO
19 | CraueHko 4. 0|0]|O0 0 1 19 | CraueHko [. 0 o(1|0|0
20 | TecneHko I. 0O(0|O 1 0 20 | TecneHko T. 0 0|0|1]|0
21 | YymayeHko H. 0O(0|O 1 0 21 | YymayeHko H. 1 0|0|0]|O
22 | WeByeHKo B. 0|0]|O0 1 0 22 | WeByeHkKo B. 0 0(0|1|0
23 | Wocrak B. 0|01 0 0 23 | Wocrak B. 0 0|00 |1
Tabnuuya 6. Bignosiai Ha 3aBgaHHA N2 9 Tabnunua 7. Pe3ynbtath 3aniky 1 eK3ameHy
Home_pm OUCTPAKTOpIB No Mpissuue 3apaxoBaHo- | OuiHKa 3a
1 |BipHo |2 |3 |4 He3apaxoBaHO | eK3amMeH
1 | Buctpuupbka A. 0 1 0|0]|O 1 | BuctpuubKa A. 1 69
2 | boHpgapeHKo . 0 0 1|10|0 2 | boHpapeHKo . 0 32
3 | byteHko O. 0 0 oj1]0 3 | byteHko O. 0 23
4 | BepewariH A. 0 0 o|1]0 4 | BepewariH A. 0 39
5 | lena O. 0 0 1]10(0 5 | lena O. 1 45
6 | lpab B. 0 0 001 6 | pab B. 0 63
7 | Tpuboscbkuit M. | 0 1 o|l0|o0 7 | Tpnboscbkuii M. 1 34
8 | 3agopoKHMiiB. | O 0 001 8 | 3af0opoXKHMiA B. 0 8
9 | JeHnwmu T. 0 0 o|1]0 9 | deHnwmny T. 0 36
10 | €EHes O. 0 1 0[0]|O0 10 | €EHeB O. 1 86
11 | Kapntok 4. 0 0 0|01 11 | Kapntok A. 0 18
12 | KoBTyH I. 0 0 1|10|0 12 | KosTyH I. 1 42
13 | KopoTtkoBa H. 0 1 o|(0|O0 13 | KopoTtkosa H. 1 95
14 | NitsiHoBa M. 0 1 0/0|O0 14 | NiteiHoBa M. 0 34
15 | MocboHggs /1. 0 0 0|01 15 | MocboHa3 /1. 1 41
16 | Nepesep3eBa A. | O 1 0[0]|O0 16 | MepeBep3eBa A. 1 71
17 | Nepekpecrt C. 1 0 o|l0|O0 17 | Nepekpecrt C. 1 84
18 | Casiubka A. 0 0 0[0]|1 18 | CasiubKa A. 0 68
19 | CraueHko [. 0 0 0[0]1 19 | CraueHko A. 0 22
20 | TecneHko . 1 0 0|0|O0 20 | TecneHko . 1 73
21 | YymaueHko H. 0 1 0[0]|O0 21 | YymaueHko H. 0 67
22 | WeByeHko B. 0 0 1]10(0 22 | Wes4eHKo B. 1 58
23 | WocTak B. 0 0 oj[1]0 23 | Wocrak B. 1 53




2. NepBUHHUI aHaNi3 pe3yNbTaTiB TECTYBAHHA

2.1. MaTpuuAa pe3ynbTaTiB TECTYBaHHA Ta ii peAyKyBaHHA

CtatuctMyHa obpobKa pe3ynbTaTiB TECTYBAHHA MOYMHAETLCA 3 POPMYBAHHSA
MaTpULi TeCTOBUX pe3yabTaTiB (Tabamua 1).

Mampuuysa pesynemamie mecmyeaHHA — ye mampuya poamipHocmi NxM, AKa
micmume 4ucnoei 2padauii iHOUKamopa 00CniOHy8aHOI AaMeHMHoi 3miHHoI, de M —
yucno iHoukamopis, N — yucno sunpobosysaHux.

Us mampuya € npamokymHoo mabauyero, pAOKU AKOI  8ionosioarome
sunpobosysaHum, a cmosbui — iHOUKamopam 3MiHHUX. [laa eunadky mecmys8aHHA
HaB4as1bHUX 00CA2HEHb IHOUKaMOopPamMu 3MiHHUX € mecmosi 3a80aHHA. Y makoi mampuui
pAOKU 8i0rnosidarome y4YaCHUKAM MeCMmyB8aHHA, a CMoemnyi — mecmosumMm 3a80AHHAM
(Homepam 3a80aHb). Ha nepemuHi padkie i cmosnuyie 3Haxo0umMbsCA Yucso, AKe 3a3eu4all €
ouiHKor 0aHozo sunpobosysaHozo 3a 8i0No8idb Ha 0aHe mecmose 3a80aHHH.

Ha npakmuyi Hal4vacmiwe s8uKopucmosyemusca OUXOMOMiYHe OUiHI8AHHA, Mobmo
Kosu 3a HegipHy 8i0rnogiob Ha 3a80aHHA mecmy sucmasademsca 0, a 3a 8ipHy — 1. ToOi
mMampuya pesynbmamie mecmy8aHHA CKAAOAEMbCA i3 Hynie ma O0O0UHUUb | BOHa
Ha3usaemocsa biHapHO abo OUXOMOMIYHO.

3a AaHo MaTpuuero 064YMUCAIOTbCA BENMYUHU:  iHAMBIAYaNbHUIA  Han
BMNPO6OBYBaHUX, Ki/IbKICTb MPaBUAbHUX BignoBigen BUNPOOOBYBAHMX HA KOXKHe
3aBAaHHA TecTy. M03HaYUMMO MaTpuuto pe3ynbTaTiB vyepes A:{ay-}, T06TO BOHa

$OpManbHO CKNALJAETLCA 3 €NIEMEHTIB aj; . IHAEKCK eNemeHTa a;; IHGOPMYIOT, L0

BiH PO3TalLOBaHMI Ha NePETUHI i-ro pAaaKa Ta j-ro ctonyA.
IHamsigyanbHuii ban X; i-ro BunpoboByBaHOro — Lie KifbKiCTb NPaBUIbHUX

BianoBigen Ha TecT. et 6an obumncntoeTbea 3a Gopmyioro

M
XZ'Z Zal-j,
j=1

Ae M — Kinbkictb 3aBaaHb y TecTi (M=12 y Tabnuui 1), Hanpuknag, iHAUBIAYyanbHUM
6an cbOMOro y4yaCHWKa TeCTYBaHHA AOPiBHIOE
X;=Y20a; =0+1+14+1+0+14+0+1+14+1+1+1=09.



KinbkicTb npaBunbHUX Bignosigewn RJ- Ha j-Te 3aBAaHHA 0b64YUCNIOETLCA 33

N
dbopmynoto Rj = Zaij , A€ N — KinbKicTb yyacHuKiB TectyBaHHA (N=23 y Tabanui 1).
i=1

[na 5-ro 3aBgaHHA
Re=Y20a5=04+0+0+0+0+14+04+04+0+14+0+0+0+
1+0+0+0+14+0+0+14+0+0=5.

TaKOX MOXCHA 064UCAO8AMU BEAUYUHU:
® KinbKicmb HenpasuabHuXx 8idnogioeli Ha j-me 3a80aHHSA — Wj =N-R Iz

R
e 00110 NpasunbHUX sidnosideli Ha j-me 3a800HHA — D j= W] ;

* 0os110 He NpasusbHUX 8i0noeidel Ha j-me 3080aHHA = ¢ j = I-p j

B T1abnuui 8 HaBegeHi 3HayeHHA BennumMH X; Ta Rj. KpaiHin npasui

cToBneub MICTUTb 3HayeHHA X, iHAMBigyanbHMX 6anis BMNpoboBYBaHMX, a

HAaMHUKYMN PAOOK MICTUTb 3HAYEHHA RJ- - KiNbKiCTb NpaBUAbHUX BignoBigen Ha

3aBAaHHA TECTY.

Tabauua 8. MaTpuusa 3 iHausigyanbHummn 6anammn X; Ta Rj

Buxiati | 1 5 | 3 | a4 | 5 | 6| 7 | 8|9 |10 11| 12| x

HoMepH
1 1] 0o 1o ] o 1] o 1] 1111 8
2 o lo | 1|0 o 1o 1 o] 1 ]1]1 6
3 0o | o | 1]o0o ] o] 1] ool o| o] 1] o 3
4 0] 0] o] o] o] 1] 0o o o] 1] o 2
5 0| 0| o] o] o] o] o oo o] 1] o 1
6 0| 1|0 0] 1] 1] 0o o o] 1] o 4
7 o | 1| 1] 1] o] 1ol 11 1] 11 9
8 ol o | 1|0 ] o] o] ololol| o] 1] o 2
9 1 | 0] 1]o0o]lo1]o0o]o]o|1]1]o 5
10 1 | 1] 1111 ]o] 1] 1110 10
11 1 | 0] oo lo|1]o0o]o]o|ol1]o 3
12 o | 1|10 ] o] 1]olo o 1] 11 6
13 1 | 1] 1 1o 1] o] 111 1]1 10
14 1 | 1] 11|11 ] o] 11111 11
15 ol oo ] o] o] 1] o |10 1] 1] 1 5
16 1 ] 0o 1| 1]o 1] ol 1] 1o 11 8
17 1| 1] 1] 1]ol1]ol1]ol1] 11 9
18 0o |l o | 1] o | 1] 1]o0o]lo| o] o] 1|1 5
19 0o |l o | 1]o0 ] o] 1] oo o 1] 1] o 4
20 1 0o 1| 1o 1ol 1]o/l1 ] 11 8
21 1 | 1| 1|1 ] 11 ] o1 1111 11
22 1] 1] 1 1]o0lo ] o1 ]o1]1 /o 7
23 0| o | 1|0 ] o] 1] o101 1]o 5
R, 11 | 9 | 18| 9 | 5 | 20| o | 13 | 7 | 15 | 23 | 12 | 142




CnoyaTKy BMKOHYETbCA YNOPAAKYBaHHA PAAKIB 3a cnajgaHHAM X;, a noTim
YyNopAAKOBYIOTbCA CTOBMLi 33 CNagaHHAM Rj (ymopsaaKyBaHHA CTOBMNLIB MOXe
BMKOHYBATMUCA 3a 3pOCTaHHAM 6anis). Micna ynopAaaKyBaHHA CTOBMLUIB Ta PAAKIB

Tabnnua 8 Habyae Burnaay:
Tabanua 9. YnopaakoBaHa MaTpuuA pe3ynbTaTiB TeCTYBaHHSA
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Micha ynopaakyBaHHA Tabaunui nopylimnace Hymepauia paaKiB i CTOBNLIB, ane
iX He nNoTpibHO nepeHymepoByBaTH, WODO HE BTPATUTU NOYATKOBY iHPOpPMaLiO Npo
HOMepW 3aBAaHb Ta HOMEPU YYACHUKIB TECTYBAHHA.

I3 Tabnunui 9 BMAHO, Wwo 3aBaaHHA N211 BuKoHanum Bci 23 BunpobosyBaHux. Lie
3aBAaHHA He A03BOAAE gudepeHuitoBaTU BMNPOOOBYBAaHUX, TOMY MOro MnoTpibHO
BUAYYUTU i3 TecTy, AKWO TeCcT € HOPMATUBHO-OPIEHTOBaHUM. BignosigHO, Ha
3aBgaHHA No7 He BignNoOBIB *KOAHWI BMMNPOOOBYBaAHMIM, TOMY MOro TeX MNOTPIGHO
BUAYYUTK. Y pe3ynbTaTi oTpMMaHO maTpuuto (Tabamya 10).

AHanoriyHo B maTtpuui (tTabnmua 10) BunydatoTbCcs PAAKM, WO CKAAAAOTbCA
TiNbKWM 3 0ANMHULUDB abo HyniB. MNicha BUAYyYeHHA pe3ynbTaTiB BunpobosyBaHux Ne21,
No14 i Ne5, oTpumyeTbcs peaykoBaHa biHapHa matpuua (tabauvus 11).

Mpn UbOMY yYACHMKAM TECTYBaHHA Ta TECTOBMM 3aBAAHHAM MPUCBOEHI HOBI
HOMepW, AKi Hagani BUKOPMUCTOBYIOTLCA NPU aHaNI3i pe3ynbTaTiB TeCTYBaHHA.



Tabaunua 10. MaTpuusa nicns BUAYYEHHA CTOBNLIB 3 0ANHULL abOo HyNiB
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Tabnuus 11. PeaykoBaHa maTpuus

ba|O| O | 00 ~ N|© it (T|noa|ad-=R
in| Qlo|+|o o o|lo o|lo|o|+|o|o|-|o|o|o|o|m
| o|d|d|o o —|o o|lo|o|o|o|o|lo|o|o|o|o|wn
N ||| o ol —|o|o|o|o|o|+|o|o|o|o|~
< N — = o|o|o|o|o|o|o|o|o|o|o|~
|l ©o|d|d|- — = o|lo|+|o|o|o|lo|o|-|o|o|e
N in|-|o|« — —|o —|o|o|d|—|o|o|o|o|o|o|8
0| ||| — — |- o|—-|o|o|+|o|o|o|o|o|o|d
S| ||| — ol —|—|d|o|-|—~|oc|lo|o|o|o|lf
| N — | Al -|o|-|o|-|o|o|—|8
O| ||| - —| O 11111111110m
.Mw..mm. OldNmgnvNw0 O O
.mmuo”m123 n N~ Al ||| &
Bnm I

.MW307 o N N o o« || o -

Mmlll N |~ AN ||| O T |0

10



2.2. NMobyaoBa pAAis pe3yabTaTiB TeCTyBaHHA Ta iX rpadiyHa iHTepnpeTauin

[aHi, npeacTaBneHi y peaykoBaHi 6iHapHiM maTpuui, BUKOPUCTOBYHOTbCA ANA
rpadiyHoi iHTepnpeTauii pe3ynbTaTiB TecTyBaHHA. A LUbOro ynopaaKoByOTb AaHi y
BUrNALI Pi3HUX pAaiB. He3rpynoBaHMM Ta paHXOBaHWM paguM nNpeacTtaBieHi y
Tabaunusax 12 ta 13, sBignosigHo.

Tabnuus 12. HesrpynoBaHui pag, Tabnuus 13. PaHxoBaHUM pas
HesrpynoBaHuii pag, PaH)XoBaHMii pag,
BuxigHuun Ban X, BuxigHuun Hosuun Panr Ban X,
Homep HOMep HOMep
13 9 13 1 1,5 9
10 9 10 2 1,5 9
17 8 17 3 3,5 8
7 8 7 4 3,5 8
20 7 20 5 6 7
1 7 1 6 6 7
16 7 16 7 6 7
22 6 22 8 8 6
2 5 2 9 9,5 5
12 5 12 10 9,5 5
23 4 23 11 12,5 4
9 4 9 12 12,5 4
18 4 18 13 12,5 4
15 4 15 14 12,5 4
19 3 19 15 15,5 3
6 3 6 16 15,5 3
3 2 3 17 17,5 2
11 2 11 18 17,5 2
4 1 4 19 19,5 1
8 1 8 20 19,5 1

PaHr BM3HA4Ya€eTbCA Ha NiACTaBi HOBUX HOMEPIB YYACHMKIB TeCTyBaHHA
(tabnuus  11) i ynopsAKOBYETbCA 3a He cnagaHHAM. 3a3BW4Yail, pPaHrom
BMNpPo6OBYBAaHOrO € MOro HOBMW HOMep. AKWO Yy BCiIX YYaCHWUKIB TeCTyBaHHA
iHaMBigyanbHi 6ann X; pi3Hi, TO iX paHrM cnienagatoTb 3 BiANOBIAHMMM HOBUMMU
HOMepaMK, a OT)Ke, BCi paHru pi3Hi. OAHaKOBI paHrM matoTb Ti BUNPOOOBYBaHI, AKi
MatoTb OAHAKOBI iHAMBIAYaNnbHI 6ann X;. Y ubOoMy BMNAAKYy PaHr BU3HAYAETbCA AK
cepefiHE 3HaYeHHA HOBMX HOMepiB BMNpoboByBaHUX. Hanpukaaa, NopaxyeMo paHr
Ana yyacHukis Ne5, Ne6, Ne7. BoHn Habpanu ogHakoBy KinbkicTb 6anis (X; = 7).

PaHr gopiBHIOE cepegHbOMY apUPMETUHHOMY CYMM iX HOBUX HOMEDIB:
5+6+7
s = 6.

YacTtoTa TectoBoro 6any — ue KinbKicTb BUNPOOOBYBaHUX, AKI MatlOTb AaHUM

paHT =

6an. YactoTHUI pag npeactasneHunii Tabauueto 14.

11



Tabnunua 14. YacToTHUM pag,
Ban X; 1 2 3 4 5 6 7 8 9
YacroTta 2 2 2 4 2 1 3 2 2

Ha ocHoBi Tabnuui 4yactoT OyaytoTbCA Pi3Hi Aiarpamu — MOAIFOH 4acToT,
rictorpamu i T. n. [epeBary BiggatoTb ricTorpami, TOMy WO BOHA 3pyyHa A4
Bi3ya/IbHOro NOPIBHAHHA.

4,5

A
3 /\

/[ \ AN
2 —o 2 / // \ o~
1,5 V

0,5

MoniroH yacTtoT

4,5

3,5

2,5

2
1,5 -
1 -
0 - T T T T T T T T
1 2 3 4 5 6 7 8 9

lcTorpama yactoT
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3. OCHOBHi CTaTUCTUUHI XapPaKTEePUCTUKU pe3yNbTaTiB TeCTyBaHHA

3.1. Mipu ueHTpanbHOI TeHAEHLUii TecToBUX 6anis

Tecmosi 6anu sunpobosysaHux 3a3suyati epynyromseca nobausy oeskux Halibinew
UMosipHUX 3Ha4YeHb, AKIi MOMHA OXapakmepuzysamu mpbLOMAd MIPAMU UeHmMpPasabHOi
meHOeHii — Mmodoro, mediaHot i cepedHim. Mipu yeHmpanbHoi meHOeHii npu3HavyeHi 0118
BUAB/IEHHA «UEHMPAsIbHO20 M0/10HEHHA», 6inla AKO20 8 OCHOBHOMY 2PYNYyEMbCA MHOXCUHA
3HQ4YeHb 300aH020 POo3M00iny OAHUX.

Moda — ye make 3Ha4yeHHSA, AKe y subipyi 3ycmpiyaemoeca Halvacmiwe.

° AKwjo eci 3Ha4eHHA X; 3ycmpi4aromecs 3 00HAKOBOK Yacmomoro, mo mMmooa
giocymHs.
° Konu 0ea cycidHi 3HayeHHA X; marome 00HaKoei yacmomu, Aki binbwi 3a

yacmomy by0b-AKO20 iHWO20 3HAYEHHA, MO MO00Aa BU3HAYAEMbLCA AK CEPeOHE CYCiOHIX
3HayeHb X ;.

° AKwo dea HecymixcHi 3HaYeHHA X; marome 00HAKosi yacmomu, AKi binbwi

3a yacmomy b6y0b-K020 iHWO020 3HAYEHHSA, MO iCHY€E 08i MOOU. Y Y4bOMy 8UNAOKY KaXyms,
w0 2pyna ouiHok mae 6imooanbHuli po3nodin.

Ona pocnigkyBaHoro TecTty (Tabnmuyal3), mopa e€anHa (3HavyeHHA 4, AKe
NOBTOPHOETLCA 4 pasn).
Haragaemo, Wo megiaHa — ue 3HavyeHHA X;, AKe AinnTb ynopAaaKoBaHWM

Habip AaHWX HaBMin Tak, WO OA4Ha NONOBMHA 3HAYE€Hb MEHLUA 33 MegiaHy, a gpyra —
Ginbla. 13 paHXOBaHOro pAay, BUAHO, WO MeAiaHa 6aniB y4aCHWUKIB TeCTyBaHHS
piBHa niBCcymi 6anis AecATOro Ta 0ANMHaAUATOrO yyacHuKis: (5+4)/2=4,5.

CepepnHe Bubipkose (cepeHe apupmeTnyHe) obumncatoeTbea 3a Gopmysior

>
X;
— X — i
yoXitAo+. Xy abo x==L
N N

Ae N — KiNbKiCTb Y4YaCHWUKIB TecTyBaHHA. Ha BigmiHy Big moau Ha BeNUYUHY
cepefHbOro BMAMBAKOTb 3HAYEHHA BCIX pe3ynbTaTtie. [na HaBeoeHOro BwuLLe
npuknagy

9+9+8+8+7+7+7+6+5+5+4+4+4+44+3+3+24+2+1+1

X = =4.95.
20

Mipu ueHmpansHoi meHOeHUyii 8 rnesHili mipi dornomazarome nNpu OUiHYi AKocmi
mecmy 8 momy 8unaoKy, KOaAU B80HA MPosooumMsCA 3a pe3yanomamamu anpobauii Ha
penpedeHmamusHili subipyi y4yHie. 3a3su4ali esaxcarome, Wo xopowuli HOPMAMUBHO-
opieHmosaHuli mecm 3abe3neuyye HopmanbHUll pPo3nodin HOusidyanbHUXx b6anie
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pernpe3zeHmamusHoi 8ubipKU y4YHIi8, AKW,0 cepedHE 3Ha4YeHHA 6anie 3Haxo0umosca 8 yeHmpi
po3nodiny, a pewma 3HAYeHb KOHUEHMPYOMbCA HABKO/0 CcepedHb020 3a HOPMAAbHUM
3aKOHOM, mobmo npubausHo 70% 3Ha4YeHb 8 UeHMpi, a iHWi Habauxarmoscsa 00 HyAA HA
Kpasx po3nodiny.

AKwo mecm 3abe3neuyye b6au3bKuli 00 HopmMasnbHo20 po3nodin b6anis, mo ue
03HAYA€E, W0 Ha U020 OCHOBI MOM(HAG 8U3HAYuUMU cmilike cepeOHE 3Ha4YeHHA banis, Ake
npuliMaemosca 3a OOHY i3 pernpe3eHmamuBHUX HOPM BUKOHAHHA mecmy. ObepHeHul
BUCHOBOK, 3020/10M, HegipHul: cmilKicmbe mecmosux HOpPM 308CiM He repedbavyae
0608°A3K08020 HOPMALHO20 PO3100iny eMMNIPUYHUX pe3yabmamie BUKOHAHHA mecmy.

HopmansHuli  po3nodin yHimodaneHul i cumempuyHul, mobmo noa08uUHa
pe3ysbmamis, KA pO3MAWoOB8AHA HUXYe MOOU, MOYHO Crisnadae 3 Opy20t0 MOA0BUHON,
pPO3MAWOBAHO 8UWE,  MOOQ i CEPeOHE 3HAYEHHSA PIBHI.

3.2. Mipu minnuBocTi TectoBux 6anis

[NAa XapaKTepUCTUKM CTeneHA pPO3CitOBAaHHA OKPEMWUX 3HAYeHb HaBKOJO
cepefHbOro BMKOPUCTOBYKOTBCA PIi3HI  Mipu: po3max, Aucnepcia, CTaHAapTHe
BiAXWUNEHHA.

Po3max BMMIPIOE Ha LWKani BiACTAHb, B MeXaX AKOI 3MIHIOIOTbCA BCi 3HAYEHHA
NMOKasHMKa B po3nogini. Hanpuknaga, ana posnoginy iHamsigyanbHux 6anis B
Tabanui 13 po3max gopisHioe 9-1=8.

BapiauitiHuli po3max ne2Ko o0b4YuCAOEMbCA, ane 8UKOPUCMOBYEMbLCA Oyxce PiOKOo
npu xapakmepucmuuyi po3nodiny 6anie no mecmy. [lo-nepwe, po3max € Oyxe
npubau3HUM MOKA3HUKOM, MOMY WO He 3a7exume 8i0 cmerneHAa 3MiH8aHocmi
MPOMIHCHUX 3HAYEHb, PO3MAWOBAHUX MiX KPalHiMU 3HQYEeHHAMU 8 po3mnodini banis no
mecmy. [lo-Opyeze, KpaliHi 3HaYyeHHA iHOugidyanbHUX 6anis, 3a3su4val, HeHAOilHi, momy
wo micmame 8 cobi 3Ha4YHy MOoxXubKy 8UMIPHOBAHHA.

MidpaxyHoK oucnepcii rpyHmyemeocs Ha 064YuCneHHI 8iOXUMEHHA KOXHHO020 3HAYeHHA
MOKA3HUKA 8i0 cepedHbo20 apugpmemu4yHo2o 8 po3nodini. [na iHOusidyanoeHuUx b6anie
3HAaYeHHsA 8i0XusneHb

X;-X (i=12,.,N)

Hecymb iHGopmayito npo eapiayito cyKynHocmi 3HayeHb b6anie N y4yHie, mobmo
gidobpaxcaromes Mipy HeoOHOpiOHOCMI pe3yabmamis no mecmy. AKW0 8cCi iHOUBIOYanbHiI
6asu 00HaKosi, mo 8ioxuneHHA pieHi 0. AKW0 X iHOusiOyanbHi 6anu He cnisnadaromes, Mo
8iOxUNeHHA Moxyms 6ymu dodamHumu i 8i0’emHumu. Cyma 8cix 8ioxuneHs 6yde pisHa O.
Tomy 0ns xapakmepucmuku eapiayii mecmosux 6anie suKopucmosyromes Keadpamu
8i0XxuseHs.

Avcnepcia obumncntoetbca Gopmynoto
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[ns obymcneHb Kpallie BUKOPUCTOBYBATU HACTyMNHy popmyny ancnepcii

N 2 N 2
NY Xi-(2XX;)
S2 — l:1 l:1

X N(N -1) ’

AKa MOXKe ByTK oTpMMaHa i3 nepLioi.

Aucnepcis nponopyiiHa He 1/ N, a 1/(N —1). Le 3pobneHo 014 mozo, wob 0
Hesenukux N ompumamu He3MiWeHy OUiHKY 2eHepasibHoi ducnepcil.

EmnipnyHa paucnepcia, AKa BignoBiga€e po3noginy i3 HaBeaeHOro BuLe
NpUKNaay, AOPiBHIOE

G2 — 20(9%2+9%2+824824+72 472 +72 462 +5%2 +52 442 442442442432 432422422 +124+1?)
X~ 20(20-1)
(9+9+8+8+7+7+7+6+5+5+4+4+4+4+3+3+2+2+1+1)2

20(20—1)

= 6,576.

CraHpgapTHe BiAXUNEeHHA A0PIBHIOE KOPEHIO KBagpaTHOMY i3 amcnepcii
Sx =yS%.

OuiHKa CTaHA4APTHOrO BIAXWNEHHA ANA pe3y/bTaTiB TeCTYBaHHA, WO A0CNIAXKYETbCA,

Sy =4/6,576 = 2,564.

Jucnepcia sidiepae 8axcausy ponb 8 OUiHYi AKOCMI HOPMAMUBHO-OPIEHMOBAHUX
mecmis. Hu3bKa ducnepcis iHOugidyanbHux 6anie ceidyume npo caabKy ougpepeHyiayito
sunpobosysaHux 8 2pyni, @ HAOMO 8UCOKA OUCNEPCIA XapakmepHa 014 8unadKy, Koau &ci
YYHi 8i0pi3HAIOMbLCA 30 YUC/AOM BUKOHAOHUX 3080aHb. Y o060x eunadkax mpeba
nepepobaamu mecm. pu nepepobui mecmy cnid Kepysamuca npocmum rnpasusom: AKWo
rnepesipKa y3200x#eHOCMi emMnipu4Ho2o po3rodiny 3 HOPMAAbHUM OJE MO3UMUBHI
pe3ynemamu, a Oucrepcia 3pocmae, Mo ye 03HA4aeE, W0 30iliCHIEMbCA Ni08UWEHHSA
odughepeHyitoro4oi 30amHocmi mecmy i npoyec NoKpaweHHsa mecmy.

OOPIBHIOE
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3.3. NepeBipKa rinotesn Npo HOPpMaibHUI 3aKOH PO3NOA4iNY pe3ynbTaris
TeCTyBaHHA

Pe3ynomamu HOpMamMu8HO-0PIEHMOBAHO20 MeCmMyB8AHHA MpPU 8eauKux eubipkax
3a38u4all Marome po3rnodis, 6au3bKuli 00 HOPMAMbHOR20.
HenepepsHa sunadkosa eenuvuHa X MA€E HOPMAAbHUl 3aKOH po3rnodiny (3aKOH

. 2 I . . .
Fayca) 3 napamempamu (i O, AKWoO ii winbHicme limosipHocmi mae 8uenad

(X-p)?

e 20'2

(x):;
Y=

2 . . :
O0e O~ -0ucnepcia, [l - KOHCMAHMa, AKa 300a€ 3cys po3nodiny no oci X.

CmaHOapmHe 8i0XUnEeHHA € KOPUCHOK Mipoto sapiayii 018 eunadkKy HOPMAsIbHO20
po3nodiny 6anie sunpobosys8aHuX.
IcHytombe HabauxceHi memoou nepesipku b67U3bKOCMi eMnipu4yHo20 po3nodiny 00

HOPMQsbHO20. AKW0 BUKOHYEMbCA npubnusHe cniggioHowerHHa X ~=3-S y, mo moxcHa

esaxcamu Oucrnepcito oNMUMasAbLHOK, a po3nodin mecmosux banie 67au3bkuli 00
HopManbHo20. OOHAK Ue 8ipHO He 3a8H(OU.
3a 2pyby oyiHKy HOPMasibHOCMI PO3M00diny MOMXCHA NPUUHAMU Crie8iOHOWEeHHA

X-3Sy <X<X+3Sy.

AKw,o malixce 8ci 3HayeHHA mecmosux banie X micmamecs y ybomy iHmepsasi, mo
y nepwomy HabauxceHHi MOXHA 88axamu emMnipuyHUl pPo3roodisn HOPMAAbHUM.

[na pe3ynbTaTiB TECTYBAHHS, WO AOCNIAYIOTLCA, MAEMO
495 -3 %2564 <X<495+3%*2,564

—2,742 < X < 12,642.

Ana nepesipku 67au3bKocmi po3noodiny emmnipudyHux OaHUX 00 HOPMAsbHO20
nompibHo nepesgipumu ainomesy npPo HOPMasabHUl Po3nodin 2eHepasbHOI CyKynHocmi 3a
Kpumepiem [lipcoHa.
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3.4. AcumerTpia Ta eKcuec, iX iHTepnpeTauin

CreniHb  BiAXMNEHHA  eMMipUYHOro  po3noAainy  Bi4  CUMETPUYHOrO,

XapaKTepHOro A8 HOPMAJIbHOI KPUBOI, OLLIHIOETLCA 33 AONOMOroK acumeTpii, AKa
0bumncntoeTbeA 3a Gopmyior

y >3
2 (X;—X)
4= i=l
Sy N

Huxcye 306paxceHi 0s8a munu acumempuyHux po3nodinie. Acumempia po3noodiny
8i0’EMHQ, AKWO OCHOBHA 4YACMUHA 3HA4YeHb iHOUgIdyanbHUx b6anie nexxums cnpasa 6io0
cepedHbo20 3HAYEeHHsA, WO 3a38uyalli xapaKkmepHo 014 00CUMb se2KUx mecmie
(a). Acumempia po3nodiny 6anie do0amHa, AKWO binbwicme y4yHi6 ompumanu OUIHKU
HuMc4i cepedHbo20 bany. Lleli ecpekm cnocmepizaemocs 0218 docums mpyoHuUx mecmis (6).

Ana HopmasnbHO20 PO3nodiny XapakmepHa Hynboea acumempis, mobmo mecm 0obpe
36anaHcosaHul 3a mpyoHicmio.

A>0 A<O

(a) (6)

AcuMmeTpia y Halwomy npuKnaai:
A= (9-4,95)3  (9-4,95)3 = (8-4,95)3 = (8-4,95)3 = (7-4,95)3 . (7-4,95)3 = (7-4,95)3
T 25643520 2,5643%20 @ 2,5643x20  2,5643x20 = 2,5643%20 = 2,5643%20 = 2,5643%20
(6—4,95)% = (5—4,95)3 = (5-4,95)3 = (4—4,95)3 = (4—4,95)3 = (4—4,95)3 = (4—4,95)3
2,5643x20  2,5643x20  2,5643x20 = 2,5643x20 = 2,5643x20 = 2,5643x20 = 2,564320
(3-4,95)% | (3-495)% | (2—495)% | (2-4,95)% | (1-4,95)% | (1-4,95)° 007
2,5643%20  2,5643%20 = 2,5643%20 = 2,5643%20 = 2,5643x20 = 2,5643x20 "

AcmeTpia Haworo TecTy € pJogaTtHoto BennymHot 0,07>0, 3HA4YeHHA
acumeTpii gogatHe npu Lbomy 6AM3bKe 40 HYAA, WO roBOPUTb NPO Te, LWLO LLen TecT
€ AOCTaTHbO Aobpe niaibpaHum 3a TpyAHiICTHO.
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3a Oonomozor eKkcuecy MOMHA eussumu GopmMy 8epwuHuU  po3rodiny.
FocmposepwuHHaA Kpuea mae 000amHill ekcuec, cepedHboB8epUWUHHA Kpusa — Hynbosul,
M/10CKOBEPWUHHA Kpusa — 8i0’emHull. Mpu HopmanbHOMy pPo3rodini eKcyec O0OpPiBHIOE
Hyao. 3aysax(umo, WO [MOHAMMA «eKCcuec» MOXCHA 3acmocosysamu auwe 00
YHIM0OOanbHUX po3nodinie. Ha pucyHKy 306paxceHi 2ocmposepuwuHHY, cepeOHb08epUWUHHY

ma rna0CKo8ePUWUHHY Kpusi.

1%

0 X

JdodamHuli exkcuyec 03HQ4Ya€E MeHWUl 30 HOPMAsAbHUU pPo3KUO pe3ysbmamie
mecmy8aHHA 8i0HOCHO cepedHb020 3HAYEHHA 8 OKOsi Ub020 3HaYeHHA. Bid’emHull ekcyec
03HAYAE, WO pe3yanbmamu mecmys8aHHA € CUMAbHO PO3KUOAHUMU 8 OKOsi iX cepedHbo2o

3HA4Y€HHA.

N _
> X - X

Ekcuec obumncntooTb 3a popmynoto E = i=l -3.
SN
X

Y HawoMmy NpuKnagi:

_(9-495)% | (9-495)* | (8-495)* | (8-495)* & (7-495)* | (7-495)* (7-4,95)*

T 25644520 2,5644x20  2,5644x20  2,564%x20 = 2,5644x20 = 2,564%x20 = 2,564%%20
(6—4,95)* = (5-4,95)* = (5-4,95)* = (4-4,95)* = (4—-4,95)* = (4-4,95)* = (4—4,95)*
2,5644x20 © 2,564%x20  2,564%x20 = 2,564%x20 = 2,564%x20 = 2,564%%20 = 2,564%%20
(3—-4,95)* = (3—4,95)* = (2-4,95)* = (2-4,95)* = (1-4,95)* = (1-4,95)* 3= _134
2,5644x20 | 2,564%4+20 @ 2,5644x20 @ 2,564%20 @ 2,5644x20 @ 2,564%x20 T

Ekcuec Tecty € Big’emHoto BennunHoto -1,34<0, WO roBOpPUTb MPO 3HAYHY

E

CKyN4YeHicTb 6aniB y4acHUKIB y By3bKOMY OKOJli HABKOJIO cepeaHboro bany.
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4. KopenauinHnii aHani3 pe3yabTaTiB TeCTYBaHHA
4.1. KoediuieHT Kopenauii MipcoHa

Mix« 3080aHHAMU mecmy IiCHylOMb 38°A3KU, AKIi MOMCHA eussumu 8 rnpouyeci
mecmyeaHHA 30 00NMOMO20K0 Kopensauii. [1na 8UACHEeHHS MUMAHHA MPo HAABHICMb 38°A3KY
Mixc 0soma senuyuHamu X i Y posensdarome cymy

N _ _
(X=X ).
i=

s cyma 6yde esenukorw | 0odamHoto, Koau X i Y cunoHo 38°A3aHi npamoro
3anexcHicmio, 671U3bKo 00 HyqA y 8UrnadKy eiocymHocmi 38°a3Ky i 8id’emHa, Koau X i Y
CUNbHO 38°A3aHI 0bepHeHow 3anexcHicmio. [nda moeo, wob uys cyma He 3anexana gio
Kinbkocmi 3HayeHb X i Y, ii Oiname Ha N-1. OmpumaHa senuquHa S yy HA3UBAEMbCA
Kosapiauieto X i Y ma € miporo ix 38’a3Ky:

N _ _
(X - X)) -Y)

Sxy ==

N -1

Lna  BUKAYEeHHA 8nausy CMAHOAPMHUX 8i0XUneHb HA BenUYUHY 38°A3KY,
Koseapiauito S yy 0iname Ha cmaHOapmHi eioxuneHHa S x i Sy:

N _ _

S (X X)) -Y)

XY i=1

ryvy =—=—— abo r =
XY SX'SY XY

N 7\ 2 N 7\ 2
XX X)) 2 -Y)
i=1 i=1
OmpumaHa mipa 38°a3Ky mix X i Y Ha3usaemocs KoegiyieHmom Kopenauii MipcoHa.
Lna ob4ucneHs 6inbw 3pyYHOIO € HACMYNHA hopMyna KoeiyieHma

N N N
NY XY, —| XX | XY
i=1 i=1  Ni=1
N, (N 2 N , (N
NYXi—| 2X; NYY = XY
i=1 i=1 i=1 i=1

2

KoegpiuieHm kopenauii [lipcoHa r yy 3miHIOEMbCA 8 mexcax 8i0 -1 0o 1. Yum bauxye
3Ha4YeHHA KoeghiuyieHma [lipcoHa 0o 1, mum micHiwul 38°A30K MIiX< pe3ynomamamu
mecmyeaHb X i Y. Akwo KoeghiyieHm [lipcoHa pieHUl HyaA0, Mo 38°A30K 8i0cymHil. Akwo
8iH MeHwe Hyns, mo 38°A30K Mix X i Y € 83aEMHO obepHeHUM, mobmo criocmepiearomecs
npomusnexHi peaysabmamu mecmygaHHs.
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4.2. (p-koediuieHT Kopensauii. KopenauiitHa maTpuua TecToBUX 3aBaaHb

s oyiHKu 38°A3Ky Mixt 080Ma 3a080aHHAMU mecmy KoegiuieHm Kopenauii lNipcoHa
ryy mpeba nepemeopumu, momy wo pe3ysbmamu 6UKOHOHHA 3a860aHb NpedcmasseHi 6

ouxomomivHil wKani.

KoediuieHT Kopensauii [MipcoHa Ana AUXOTOMIYHMX [aHUX Ha3MBAETbCA
KoediuieHToM «i» Ta 0buncntoeTbCA 3a GOpPMYyNo0

Pmk — PmPk
Pmlm ik

Pmk =

ae
DPmk - 80NA BUNpo60oByBaHMX, AKIi BUKOHANWN NpaBubHO M-Te i k-Te 3aBAaHHA TecTy,

Pm— A0NA BUNpobyBaHMX, AKi NPaBUIbHO BUKOHAaNM M-Te 3aBAaHHA, ¢,, =1— p,,,
P - Aona BunpobysaHux, AKi NPaBUIbHO BUKOHaNW k-Te 3aBAaHHA, g5 =1— py.

Mopaxyemo kKoediuieHT ana 1 Tta 4 3aBaaHb. JonAa BMNpobOBYBaHUX, AKi
BMKOHa/IM NPaBMIbHO 06MABa 3aBAAHHA TECTY:

10 18 11
Pua =55 = 0,5.p1 = 0 0,9, ps = 20 0,55;

¢1=1-09=0,1,9, =1-0,55=0,45.

0,5-0,9:0,55
= — = 0,034.
P14 = GSoot055045 ’

3a KoedilieHTOM @, Ha OCHOBi CTOBMiB pPeAyKOBaHOI MaTpuLi pesynbTaTis

TEeCTYBaHHA PO3PAXOBYETbLCA KOpenAuiHa MaTpUuA, IKa € KBAAPaTHOK MaTpULLErD
po3mipHocTi MxM, ge M — KinbKicTb 3aBAaHb, CUMETPUYHOIO BiAHOCHO FONOBHOI
OAMHUYHOI AiaroHani. B octaHHbOMy psigKy Tabauui MOXKHa PO3MICTUTU CYMMU
KopenauinHmMx KoedilieHTIB, BEIMYMHM AKUX CBiAYATb NPO TiICHOTY 3B’A3KY OKPEMOTO
3aBAaHHA 3 ycim TecTtom. A Haworo Tecty kopenauinny Tabaunua 10x10 (tabn.. 15).

Tabnunua 15. KopenauinHa maTpuua TeCToBUX 3aBAaHb

i\i 1 2 3 4 5 6 7 8 9 10
1 1 -0,167 0,105 0,034 0,333 -0,034 -0,105 -0,105 0,192 0,140
2 -0,167 1 0,419 0,302 0,250 0,201 0,367 0,105 0,289 | -0,140
3 0,105 0,419 1 0,601 0,314 0,242 0,319 0,319 0,182 | -0,279
4 0,034 0,302 0,601 1 0,503 0,414 0,664 0,242 0,522 | -0,183
5 0,333 0,250 0,314 0,503 1 0,101 0,314 0,105 0,346 | -0,140
6 -0,034 0,201 0,242 0,414 0,101 1 0,601 0,179 0,406 | -0,099
7 -0,105 0,367 0,319 0,664 0,314 0,601 1 0,560 0,545 | -0,015
8 -0,105 0,105 0,319 0,242 0,105 0,179 0,560 1 0,303 0,279
9 0,192 0,289 0,182 0,522 0,346 0,406 0,545 0,303 1 0,081

10 0,140 -0,140 -0,279 -0,183 -0,140 -0,099 -0,015 0,279 0,081 1
Z(Pmk 1,394 2,626 3,222 4,098 3,127 3,012 4,250 2,987 3,866 0,645
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Kopensauyia 3080aHb 00He 3 00HUM He nosuHHa bymu Oyxce sucokorw (ryy < 0,3),

iHaKwe 3a80aHHA 6ydymb Oybaweamu 00He 00H020. AKWO Kopenauia Mmix 0soma
3a80aHHAMU 61uU3bKa 00 00UHUUI, MO 00He i3 HUx 3aliee. Bi0’emHa Kopenayia 3a80aHHA 3
iHWuUmMu 3080aHHAMU HebaxaHa. AKWo 3a80aHHSA 8i0’EMHO Kopesnte 3 binbwicmio iHWUX
3a800HbL, MO Ue 03HAYQJE, WO 8i0N0B8I0i HO HbO20 NMPOMUEHHI pe3yabmamam o iHWuUx
3a80aHHSAX. Lle 3a80aHHA moxce mamu 2pybi nomunku abo nepesgipamMuU 3HAHHA 3 [HWOI
npedmemHoi obaacmi. Baazani, 019 memamu4yHUX Mecmie XapaKkmepHa 8UCOKA KOPENAYia
MiXC 30480QHHAMU, W0 8UNPABOAHE NPU3HAYEHHAM mecmis.

I3 KopenAuiHoi Tabnuui BMAHO, WO 3aBgaHHA 10 Mae wWicTb Big EMHUX
KopenauinHmx KoediuieHTiB 3 3aBgaHHAMM 2, 3, 4, 5, 6 Ta 7. Kpim TOro y okpemmnx
nap TeCTOBMX 3aBAaHb TAKOX 3yCTpivatoTbCA Big €MHI abo goaaTHi 6AM3bKi A0 HyAA
KopenAuinHi KoediuieHTH, WO CBigYMTL NPO MNEBHY CYyNepeyvmnBiCTb CUCTEMM
TeCTOBMX 3aBAaHb. Taki AaHi € cMrHasom anAa po3pobHMKIB TeCTy A0 eKCnepTHOoi
OUIHKM AIKOCTI 3aBAaHb, OLUIHKM TEeMATMU4YHOI BIiANOBIAHOCTI IX A0 BCIiEI cMcTeMm, a
TAKOX iX piBHA TpyaHoOCTi. HaimeHwa cyma KopensauinHux KoediuieHTiB ana 10-ro
3aBAaHHA (OMB. B OCTAaHHbOMY PSAAKY) NiATBEPAXKYE nonepegHto iHpopmauio npo
HEe3Ha4YHY KOPe/sibOBaHICTb LbOro 3aBAaHHA 3 YCiM TECTOM.

4.3. KoediuieHT bicepianbHoi Kopenauii

KoegpiuieHm  bicepianbHoi Kopensayii 8uKopucmosyemoecs 078 OUIHIOBAHHSA
8asn1i0HOCMI OKpemux 3a80aHb mecmy. BiH sukopucmosyemoecs 8 momy 8urnaodky, Koau
00uH Habip 3Ha4yeHb po3nodiny 3a0aEMbCA 8 OUXOMOMIYHIl wWKani, a Opyauli — 8
iHmepesanvHili. [1i0 yro cumyayito nonadae niOPaxyHOK KopeAnauii Mix pe3ynsmamamu
BUKOHOHHA KOX#(HO20 3080aQHHA (OUXOMOMIYHA WKana) i cymoro 6anie sunpobosysaHux
(iHmepsanbHa wWkKana) no 3as80aHHAX mecmy. Dopmyna KoegpiyieHma bicepianbHoi
Kopensayii mae suenaod

(X1)j—(Xp); (N -=WNo);

A

de (X1) i~ cepedHE 3Ha4YeHHA iHOuegidyanbHuUx banie sunpobosysaHuUX, AKi BUKOHAAU

BipHO j-me 3a80aHHA mecmy; ()?0) i~ cepeOHe 3Ha4yeHHA iHOuUgiOyanbHUX banie
8UNPoboBy8AHUX, AKI BUKOHA/U HESIPHO j-me 3a80aHHA mecmy; Sy — cmaHOapmHe
8iOXUSIEHHSA M0 MHOXCUHI 3Ha4eHb iHOusidyanbHux 6asis; (N1) j —uucno sunpobosysaHux,
AKi BUKOHANU BIipHO j-me 3a80aHHA mecmy; (No) j — 4ucno sunpobosysaHux, AKi

BUKOHAAU HesIpHO j-me 3a80aHHA mecmy; N — 302a7bHe YUCAO 8UNPOBOBYSAHUX,
N =(Ny) j +(Ng) j; U — K8aHMUbHOPMOBAHO20 HOPMAsLHO20 PO3M00iny MOPAOKY

N{/N.
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ObuucneHHa (i) ; 30 BKA3AHOO hopMyso0 8UMa2a€ cneyianbHUx mabauys 014
1s/j

3HOX0OM#(eHHA  OpOUHAMU CMAHOAPMHOI  HOPMQAAbHOI  Kpusoi. Tomy  HepioKo
gukopucmosytome iHWuUli KoegiyieHm Kopenayii, AKUl HA3UBAEMbLCA MOYKOBO-
bicepianeHum KoeiyieRmom - Tppis. BiH obyucaoembea npocmiwe i He sumazae

BUKOHAHHA 2inome3i npo HopmMasbHUl xapakmep po3noodiny.

dopmyna gna obuncneHHn Fpbis M€ BUTNAL,

(I‘ ):(il)j_(io)j. (Nl)j'(No)j
pois Sy N(N-1)

302a710M 3080aHHA MOXHA 86GXAMU 6aMIOHUM, KOAU 3Ha4eHHA (Fybis)j = 0.,5.

OuiHka 8anioHocmi 3a80aHHA 00380/15€ CyoumMuU MpPo me, HACKibKU 3a80aHHA npudamHe
014 pobomu y 8i0nogiOHocmMi 3 3a20/16HO0 Memor CMeopPeHHA mecmy. AKWo ya mema —
dugpepeHuyiayia y4Hi8 3a pieHemM Mi020mMoBKU, MO 8asi0Hi 3a80GHHA MOBUHHI 4YimKo
8i00inamu 0obpe nidecomossneHux 8i0 cs1a60 Nid2omoesseHuUx y4His.

[on0eHy ponb 8 ouiHyi eanidHocmi 3aedarns eidizpac pisruys (X ) I (Xo) j, wo

3HAX00UMbLCA 8 YucesnbHUKY gpopmynu. Yum binbwe 3Ha4YeHHA Y€ pi3HUUi, mMumM Kpauwe
3a80aHHA OugpepeHyitoe sunpobosysaHux. AKwo usa pizHUYya 6au3oeka 00 HynA8, MO
3080QHHA MAE HU3bKY OugpepeHuiayito. lpu 8i0°emHili pi3HUUi nompibHo 3a80aHHSA
susyyumu i3 mecmy, 6o 8 Hoomy nepemazarome caabi y4yHi, a cunvHi abo sionosioarome
HenpasusabHO abo NponycKkaromes 3a80aHHA.

Hanpuknag, nigpaxyemo (1pis )1:

- 9+9+84+8+7+7+7+5+5+4+4+4+4+3+34+2+2+1
(X1)1= =5,111.

18
6+1

(Xo)1 = - = 3,5.

(N1)1=18, (Np); = 2.
5111-35  [182 _
(Mobis 1 = 556" 7000 — 01934

Tab6n.16.ToukoBO-bicepianbHa KopenaAuis TeCTOBMX 3aBAaHb 3 YCiM TECTOM
J 1 2 3 4 5 6 7 8 9 10

(rpbis)j 0,1934 | 0,4901 | 0,6144 | 0,7861 | 0,5801 | 0,5810 | 0,8115 | 0,5599 | 0,7045 | 0,0644

3Ha4yeHHA TOYKOBO-bicepianbHOI Kopensujii TeCTOBMX 3aBAaHb 3 YCiM TECTOM
(tabnuus 16) cBigyaTb NPO HEBMCOKY KOPenboBaHiCTb 3aBaaHb 1 Ta 10 3 ycim
TeCTOM, IX CTPYKTYpPY Ta 3MICT CAig NnpoaHanisyBaTu ekcneprtam. 3aBaaHHA 2, 3,5, 6

Ta 8 MaloTb KopenAauito y NPUUHATHOMY iHTepBani. 3aBgaHHA 4, 7 Ta 9 mawoTb
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BMCOKUM CTeNiHb Kopenauii, Tomy ix 3micT Ta ¢opmy cnig npoaHanisyBatu. Taki
3aBAaHHA CNiA 3aAMWATU TiIbKK Y KPUTEPIMHO-OPIEHTOBAHMX BY3bKO CreuiasibHUX
TecTax.

5. OCHOBHi XapaKTepPUCTUKU TeCTOBUX 3aBAaHb

5.1. TpyAHicTb TeCTOBUX 3aBAAHb

OuiHka mpyoHocmi 3a80aHb NPOB8OOUMbLCA [0-Pi3HOMY 3a7exHO 8i0 subpaHoi
meopii memoodie 006pobKU emnipuvyHUX pe3ynemamis. Y KAACUYHIU ~meopii 8
OuxomomiyHOMYy 8unaoKy ouiHKa mpyoHocmi j-20 3a80aHHA 06YUCAOEMbLCA 30 (POPMYs10H0

de p i - 00714 npasusnbHux eidnosioeli Ha j-me 3a80aHHA, R i KinbKicme y4His, fKi

MpasusibHO BUKOHAAU j-me 3a80aHHA, N — Kinbkicme y4Hie 8 2pyni sunpobosysaHuX.
TpyOHicMb Yacmo 0b64uUCAOEMBCA 8 MPOUEHMAX 30 hOPMY0H

R;
P; =—2.100%.
N

3aysaxumo, w0 y pamkKax KaacuyHoi meopii mpyoHicme 3a80aHb mum bBinbwe, Yum
binbwe y4acHUKie mecmysaHHA (020 p038°A3aaU, WO MNPOoMUPIYUMb 3020/1bHO-
npUlHAMOMY MAYMQAYEHHIO MOHAMMA «mpPyOHOCMI». Y cy4acHili meopii mecmysaHHA Usa
HeKopeKmMHicmeo 8urnpasseHa.

Y 0obpe 36anaHcosaHomMy mecmi 3a mMpYyoOHiCMIO MNOBUHHO b6ymu OeKinbKa

Haligaxc4yux 3a80aHb 3 P j 61u3bKot0 00 0, OekinbKa f1e2eHbKUX 3a80aHb 3 P j 61U3bKO0H0
0o 1. Pewma 3a80aHb MOBUHHI mamu p j e npomixcky 8i0 0,3 0o 0,7. OcHosHa maca

3a80aHb N0 MPYOHOCMI NOBUHHI HabauXcamucsa 00 cepeduHU HOPMAbHO20 Po3Mnodiny.
Jucnepcia 0n1a Ko#HO20 30480aHHA mecmy 064UCIHOEMbCA 30 hOPMY 100

2 .
Gj =quj (]21,2,...,N),
de ¢ j =1-p j+ Ockinbku 006ymoK p i docA2ae MAKCUMQ/IbHO20 3HAYEHHA Mpu
pPj=4q;= 0,5, mo 0na HopmamusHo-opieHmosaHux mecmie Haliedaniwumu

88aXAIOMbCA 30800HHA 3 cepedHborw mpyoHicmiw 0,5. Li 3a80aHHA 3abe3neyyromes
MaKcumanoHul 8Knao y 3a2aa16Hy Oucrnepcito mecmy.
CepedHili piseHb mpyOdHocmi 3a80aHb mecmy 064YUCAHOEMbLCA 30 (hOPMYs10H0

k

2. Di
=l
hp ==
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de k — y4ucno 3a80aH6 8 mecmi. [lpu BUKOHAHHI 2pynor 8unpobosysaHUx OeKinlbKoX
mecmis pi3HOi 008X UHU HepiOKo nepesazy 8iddaromes cepedHil mpyoOHocmi 3a80aHb, a He
cupum b6anam.

[na Haworo TecTy TPYAHICTb TECTOBMX 3aBAAHb Yy MPOUEHTax MaTume
3HAYeHHA, HaBeAeHi y Tabaunui 17.
Hanpuknag, 064ncammo TpygHiCTb NepLuoro 3aBAaHHA.

R, = 18, Togi P, = % «100% = 90%.

Tabnunua 17. TpygHicTb y NpoueHTax

Ne 3aBaaHHA 1 2 3 4 5 6 7 8 9 10

TpyaHicTb 3aBAaHb y npoueHTax - P 90% | 80% | 65% | 55% | 50% | 45% | 35% | 35% | 25% | 15%

Migpaxyemo gucnepcito 4nAa 2 3aBAaHHA TecTy.
R, =16,p, = % =08,q,=1-08=0,2, 022 =0,8%0,2=0,16.

ducnepcia Ans KOXXHOro 3aBAaHHA TecTy HaBedeHa y Tabauui 18.

Tabnuus 18. ucnepcia 3aBaaHb
b o1 2 3 4 5 6 7 8 9 10
p,1 09 08| 065 | 05 | 05| 045 | 035 | 035 | 025 | 0,15
9/01]02] 035 | 045 | 05| 055 | 065 | 065 | 0,75 | 0,85
o’ | 0,09 | 0,16 | 0,2275 | 0,2475 | 0,25 | 0,2475 | 0,2275 | 0,2275 | 0,1875 | 0,1275

MaKcMManbHU BHECOK Yy 3arasibHy AUCMEPCi0 TecTy pobutb 3aBAaHHA 5, a
TaKOX 3aBaaHHA 4, 6, 3, 7 Ta 8. Lli n’ATb 3aBAaHb 3HAX0AATbCA Y LEHTPANbHIN YaCTUHI
pA4y, Came BOHM € HaMBAANIWMMM ONA HOPMATUBHO-OPIEHTOBAHMX TECTIB.
Aucnepcia 3a pe3yabTataMn KpanHix 3aBaaHb 1 Ta 2, a TakoX 9 1a 10 € HEBMCOKOLO.
Taki 3aBAaHHA PEKOMEHAYETbCA BKAOYATU Y HEBENUKIN KiNIbKOCTI y 36anaHCcOBaHUM
TecT. CepeaHin piBeHb TPYAHOCTI 3aBAaHb HALWIOro TecTy

0,9 + 0,8 + 0,65 + 0,55 + 0,5 + 0,45 + 0,35 + 0,35 + 0,25 + 0,15
Uy = T = 0,495

3Ha4YeHHA 6113bKe 00 0,5 — ue € AoCTaTHLO BAAIUM Pe3ynbTaTOM.

5.2. MpasaonoaibHicTb gUCTpaKTOpIB

Tecmoesi 3a80aHHA 3aKpUMOI popmu 3 8ubOpPoM 00HOI abO OeKinbKOX rMPasuMbHUX
gionosidell KpiMm npasunsHUx 8ionosioeli micmame mMaxkox« npasdonodibHi HenpasusbHiI
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8i0nosidi, AKi Hazusaromoca oucmpakmopamu. OuiHKa npasdonodibHocmi ducmpakmopie
rpyHmMyemoca Ha niopaxyHKy 00i surpobosysaHux, AKki 06panu HernpasusibHy 8i0noesios.

Po3znaHemo npuknad, koau epyna i3 100 sunpobo8y8aHuUx 8UKOHY8AAU 3080AHHA i3
n‘amema eapiaHmamu egidnogidel, i3 AKUX mpems 8i0Nog8idb MpasusbHA, A pewma €
oducmpakmopamu. AKW,0 npasunbHO BUKOHAAU 3a80aHHA 60 sunpobosysaHux, mo o020
mpyoHicme p3=0,6. Pewma 40 sunpobosysaHux BUKOHAAU 3080AHHA HENPAsusbHO,
subpaswu 3a npasusnbHy 8i0nogidb 00uH i3 ducmpakmopis. B ideasni, subip 00HO20 i3
Yyomupbox oucmpakmopie ceped 40 eunpobosysaHux Mnos8uHeH bymu piBHOMIPHUM,
mobmo o0uH mol camuli ducmpakmop nosuHHi 6yau obpamu 10 sunpobosysaHux,
momy wo oucmpakmopu MnosuHHi bymu o0Hakoso npusabausi. [lonsa sionosideli Ha
KoxcHUli ducmpakmop rnosuHHa 6ymu 10/100=0,1 a6o 10%.

PeanvbHi pesynbmamu Ha nNpakmuui pidko cnienadaromes 3 OMNUCAHOK
einromemuy4Horo cumyaujieto. Y 0obpe cmeopeHuUx 3a80aHHAX 3 s8ubopom gionosideli y4Hi,
AKi HenpasusbHO 8i0N08inuU, MOBUHHI PO3ModinAMuUCA Malixe PiIBHOMIPHO MiXC 8cima
3anponoHoO8aHUMU ducmpakmopamu. Jucmpakmopu, Aki subuparome meHwe 5% HegipHO
gionosiswux sunpobosysaHux, MOBUHHI Bymu susay4eHi 3 mecmy ma 3aMiHeHi Ha iHWi.

MoanubneHull sapiaHmM OUCMPAKMOPHO20 aHAni3y nobydosaHuli HA MiIOPAXYHKY
3Ha4YeHHA MOo4YKo80-bicepianbHO20 KoegiyieHma Kopenayii 014 KOXHO20 OUCMpPaKkmopa 8
3a80aHHAX mecmy. AKWo KoegiuieHm bicepianoHoi Kopenayii ducmpakmopa 8id’emHul i
meHwul 3a -0,2, mo cuneHi sunpobosysaHi He bydyme subupamu 0aHul ducmpakmop 3a
npasusnbHy 8i0nogios. [ooamHi abo 6au3bki 00 HynAa 3HAYEHHA KoeghiyieHma 014
ducmpakmopie 8Kasyrome Ha HeobxiOHicmb ix 8uny4eHHA 0a4 B800CKOHA/MEeHHA
HernpasusabHUX eidnogidel. [lpasunbHUM 8i0N08iI0AM MNOBUHHI 8idrnogidamu 000aMHi
KoeghiyieHmu, ki nepesuwytoms 0,5.

AKWO B TECTi BMKOPUCTOBYBANMUCb 3aBAaHHA 3aKputoi ¢opmu 3 n’'ATbMa
BapiaHTamMM BignoBigen, cepes AKMX OAHA BipHa, TO6GTO 3a ymoBM BAAN0 0OpaHMX
AVCTPAKTOPIB CNif, OYiKyBaTK PiBHOMIPHWUIA PO3NO0AiIN HEBIPHMX BianoBiaen — no 25%.

Po3rnAHemMo CTPYKTypy BianoBigen Ha oKkpemi TectoBi 3aBgaHHA (1, 2, 4, 5
Ta 9), NpeAcTaBNeHi y HaBeAeHUX BuLe Tabamyax 2, 3, 4, 5 1a 6.

MpoTe, nepw HiXX NPOBOAMTU AeAKi onepauii 3 BiANOBIAAMM HA ANUCTPAKTOPU
3aBaaHHA N2l noTpibHo:

- YnopaakyBaTM BiANOBiAi yYaCHWUKIB TecTyBaHHA (pAAKM) aHANOMYHUM
YMHOM, fAK | NMpW BNOPSAAKYBaHHI pagKiB matpuui 3 Tabauuyi 1, wob oTpmmaTtn
BNopsAKoBaHy maTpuuto (Tabanua 9);

— Buknwountn paHi Npo BIiANOBIAI YYACHMKIB, AKI BUKAKOYAAUM NpU
npuseaeHi matpuui (Tabamus 9) go peaykosaHoi biHapHOT maTpuui (Tabanua 11);

— Jopatn BignoBigHy HOBY Hymepauitd Ta CTOBMYMK 3 BigNOBIAHUMMU
iHAMBIAYyaNbHUMM BanamMmM YY4aACHUKIB;

- Jopatyn pAagoK, B AKOMY 3a3HayeHa KiNbKicTb BignoBigen Ha
AUCTPaKTopu;
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— Jopatn pAagoK, B AKOMY 3a3HayaTumeTbCAa  BiACOTOK  Bubopy
ANCTPAKTOPIB;

— Jopatn pAagoK, B AKOMY O0OpaxoByBaTUMETbCA KOpenauia Mix
CTOBMYMKOM BiANOBIAi HAa ANCTPAKTOP i CTOBMNYMKOM iHAMBIAYaNbHUX Bani..

Pe3ynbTaT NnpoBeAeHUX A HaBeaeHo B Tabauui 19.

Tabnuus 19. Bignosiai Ha 3aBaaHHA No 1

Homepwu guctpakropis =
1 2 BipHO 3 4 8
1 0 0 1 0 0 9
2 0 0 1 0 0 9
3 0 0 1 0 0 8
4 0 1 0 0 0 8
5 0 0 1 0 0 7
6 0 0 1 0 0 7
7 0 0 1 0 0 7
8 0 0 1 0 0 6
9 9 0 0 0 1 0 5
x 10 0 0 0 0 1 5
S| 11 0 1 0 0 0 4
3 12 0 0 1 0 0 4
13 0 0 0 1 0 4
14 0 0 0 0 1 4
15 0 1 0 0 0 3
16 0 0 0 0 1 3
17 1 0 0 0 0 2
18 0 0 1 0 0 2
19 0 0 0 1 0 1
20 1 0 0 0 0 1
2 3 9 3 3
18,18% | 27,27% 27,27% | 27,27%
(Tpis), | 046 | 001 | 058 | -027 | -0,16

Y 3aBgaHHi Nel (tabn. 19) BipHa BignoBiab Ha TpeTboMy Micui. Mepwui
AVCTpaKTOop 0bpann ABOE y4yacHMKIB, WO cTaHOBUTL 18,18% Bia ycix oanHaauATU
HeBipHUX BignoBigen. pyrun, TpeTii Ta YeTBEepPTUIN AUCTPaKTOpPKU obpanm no TPOoE
(27,27%). Po3nopain obpaHb gncTpakTopiB 3aBaaHHA N2 1 € 4OCTaTHbO PIBHOMIPHUM
(BiH € HaMKpaLWmMm i3 moxkanBux ana 11 yyacHuKiIB, AKi Aann HEBIPHY BiANOBIAb).

MornnbneHnn aHania KopensauiMHOI 3a/eXKHOCTi pe3ynbTaTiB  0bpaHHSA
AVCTPAKTOpPiB 3aBAaHHA N1 3 3aranbHMMKM HBanamm yYacHMUKIB AEMOHCTPYE AesKi
LiKaBi 3anexHocTi. Mpun Tomy, Wo ymucno subopy aAuctpakropis 2, 3 Ta 4 oaHaKoBe
(no Tpu pasu) KoedilieHT Kopenauii y Apyroro AMCTpaKTopa AoAaTHE 61M3bKe A0
Hyna 3HayeHHA 0,01, y TpeTboro Ta 4eTBepToro Big'emHi yncna -0,27 (NPURHATHUIA
piBeHb) Ta -0,16 BignoBiaAHO. MOACHIOETLCA LEen GaKT TUM, LLO APYrUiA Ta YeTBEPTUM
AVCTpaKTOpU obpanu Aobpe nigrotoBneHi yyacHUKWU. lMepwmin AUCTPaKTop Aas

NPUAHATHUIA KoediuieHT Kopenauii -0,46, wWo roBoputb Npo Moro BMbBIp ABOMa
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YYACHMKAMM 3 HU3bKUM piBHEM MigrOTOBKWU. [pyrMn Ta 4YeTBEPTUM AUCTPAKTOPU
NoTpibHO NpoaHani3yBaTn Ta KOperysaTu.

[Ona nodaTKy npopobatoemo i3 BianosigaMn Ha 3asgaHHa Ne 2 (tabauuya 3) Ti
cami Aji, wo npopobntoBann i3 3aBgaHHAM No1, Ta OTPMMYEMO B pe3y/bTaTi
Tabnunuto 20.

Tabnuus 20. Bignosiai Ha 3aBaaHHA No 2

Homepwu gmuctpakropis =
1 2 3 4 BipHO | 8
1 0 0 0 0 1 9
2 0 0 0 0 1 9
3 0 0 0 0 1 8
4 0 0 0 0 1 8
5 0 0 0 1 0 7
6 0 0 0 1 0 7
7 0 0 0 1 0 7
8 0 0 0 0 1 6
9 9 1 0 0 0 0 5
z 10 0 0 0 0 1 5
S| 11 0 1 0 0 o | 4
3. 12 0 1 0 0 0 4
13 1 0 0 0 0 4
14 0 1 0 0 0 4
15 0 0 1 0 0 3
16 0 0 0 0 1 3
17 0 1 0 0 0 2
18 0 1 0 0 0 2
19 0 0 1 0 0 1
20 0 0 1 0 0 1
2 5 3 3 7
15,38% | 38,46% | 23,08% | 23,08%
(ropis), | -006 | 040 | -055 | 034 | 056

Y 3aBaaHHi N22 (tabn. 20) BipHa Bignosigb 6yna po3miweHa Ha n’aTomy micu,i.
Mepwun puctpakTop 0b6panu ABa y4vyaCHMKA, WO CTaHoBMTb 15,38% Big, ycix
TPUHAAUATM HEBipHUX Bignosigaen. [Lpyrnin guctpaktop o6pann 5 yyacHukis
(38,46%), a TpeTi Ta yeTBEpPTM MO TPWU ydyacHMKa (no 23,08%). HepiBHOMipHMI
pO3MoAiN roBOpUTb NPO HEBAANUM NiAbip AUCTpaKTopiB 3aBAaHHA No2.

MpoBeaeHo nornMbneHni aHani3 KopenAuiMHOI 3aneXKHOCTi pe3y/bTaTiB
0bpaHHA gMcTpakTopiB 3aBAaHHA No2 3 3arafibHMMK Banamm yvyacHuKiB. BuasneHo,
wo ABa KoediuieHTM Kopensauii (y Apyroro AucCTpakTopa Ta TPeTboro) €
npunHatHUMmM -0,40 Ta -0,55 BignosigHo. Mepwunin AncTpakTop AaB 61M3bKY A0 HyAA
BiA’EMHY Kopensuito, a AucTpaktop 4 Mae aoaatHui KoediuieHT Kopenauii 3
3aralbHUMM 6Ganamm YYaCHUKIB, MPUYMHOKD 4YOro € OOpaHHA LUMX AUCTPAKTOPIB
AEAKMMU CUNBbHUMM yYaCHMKAMW TecTyBaHHA. OTXKe, ABa 3 aAuctpakrtopis (1 Ta 4)
noTpebytoTb 4,0AATKOBOrO aHani3y.
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[Ona noyaTKy npopobatoemo i3 Bignosiaamm Ha 3aBaaHHA No 4 (tabnuus 4)
aHanNorivyHi aii, wo npopobntoBanu i3 3asgaHHAM Nel, Ta OTPUMYEMO B pe3ynbTaTi
Tabnunuto 21.

Y 3aBaaHHi No4 BipHa Bignosigb 6yna po3milleHa Ha 4YeTBEPTOMY MiCLL.
Mepwunn, ApyrMin Ta 4YeTBEpPTUM AUCTPaAKTOpM obpanm no TPU Yy4aCHMKa, WO
ctaHoBuTb 23,08% Big yCix TPMHAAUATM HeBipHWMX Bignosigen. TpeTin ANCTpaKTop
obpann 4oTMpM y4yacHuKa TectyBaHHA (30,77%), oTKe po3noain obpaHb
AVCTpaKTOpiB 3aBAaHHA Ne4 € pocTaTHbO PiBHOMIpHMM (BiH € HaWKpawmm i3
MOXKNBUX ANA TPUHAALUATM YY4ACHUKIB, AKi A4ann HEBIpHY BiAHOBIAb)

Tabnuuya 21. Bignosiai Ha 3aBaaHHA No 4

Homepwu gmuctpakropis =
1 2 3 BipHO 4 8
1 0 0 0 1 0 9
2 0 0 0 1 0 9
3 0 0 0 1 0 8
4 0 0 0 1 0 8
5 0 0 0 1 0 7
6 0 0 1 0 0 7
7 0 0 0 1 0 7
8 0 0 0 1 0 6
9 9 0 0 1 0 0 5
£ 10 1 0 0 0 0 5
S| 11 0 0 1 0 0 4
3 12 1 0 0 0 0 4
13 0 0 1 0 0 4
14 1 0 0 0 0 4
15 0 0 0 0 1 3
16 0 0 0 0 1 3
17 0 1 0 0 0 2
18 0 1 0 0 0 2
19 0 0 0 0 1 1
20 0 1 0 0 0 1
3 3 4 7 3
23,08% | 23,08% | 30,77% 23,08%
(rpis), | 0,00 | 055 | 001 | 081 | -044

AHanoriyHo A0 ABOX MonepeaHix 3aBAaHb NpoBeaeHO NornmbneHMn aHanis
KOpenAuinHOi 3a/eXKHOCTi pe3ynbTaTiB 0bpaHHA AUCTpaKTopiB 3aBaaHHA Nod 3
3aranbHUMmM 6anamm y4yacHuKiB. BuaBneHo, wo Tpu KoediuieHTN Kopensujii €
Big' EMHMUMMK, HaMKpawmin KoediLiEHT Ma€e APYrMi AUCTPaAKTOpP. TpeTi AUCTPaKTOp
Ma€ AoaaTHio 6M3bKy 40 HY/NA KOpPenAuito, Wo roBopuTb Npo HeobxiaHicTb 1oro
KOPUryBaHHA.

[Ona noyaTKy npopobatoemo i3 Bianosigammn Ha 3asaaHHA Ne 5 (tabauug 5) Ti
cami Aji, wo npopobntoBann i3 3aBgaHHAM No1, Ta OTPMMYEMO B pe3ynbTaTi
Tabauuto 22
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Y 3aBgaHHi No5 (tabn. 22) sipHa BignoBiap 6yna posmilieHa Ha nepliomy
Micui. Mepwnit gnctpaktop obpanm TpU ydaCHMKa, WO cTaHoBUTb 17,65% Big ycix
CiMHaAUATM HeBipHUX Bignosiaen. OpyrnM AnCTpakTop obpanu ABOE Yy4YaCHUKIB
(11,76%), TpeTin ancTtpaKkTop Bicim y4yacHukiB (47,06%), a 4eTBepTUN AUCTPAKTOP
4yeTBEPO Yy4yacHWKIB (23,53%). Takuii HepiBHOMIPHWIA pPO3NOAIN TOBOPUTL MPO
HeBAa UM Niabip AncTpakTopis 3aBaaHHA Ne5.

Tabnuus 22. Bignosiai Ha 3aBaaHHA N2 5

Homepwu gucrpakropis =
BipHO 1 2 3 4 8
1 0 1 0 0 0 9
2 1 0 0 0 0 9
3 0 1 0 0 0 8
4 0 0 1 0 0 8
5 0 0 0 1 0 7
6 0 1 0 0 0 7
7 0 0 0 1 0 7
8 0 0 0 1 0 6
o 9 0 0 0 1 0 5
< 10 0 0 0 1 0 5
S| 11 0 0 0 0 1 4
3 12 0 0 0 1 0 4
13 1 0 0 0 0 4
14 0 0 0 0 1 4
15 0 0 1 0 0 3
16 1 0 0 0 0 3
17 0 0 0 0 1 2
18 0 0 0 1 0 2
19 0 0 0 0 1 1
20 0 0 0 1 0 1
3 3 2 8 4
17,65% | 11,76% | 47,06% | 23,53%
(ropis), | 0,06 | 051 | 007 | -011 | -044

MornnbneHnin aHanis KopenAuinHoi 3aNeXKHOCTi pe3ynbTaTiB  0bpaHHA
AVCTPAKTOpPiB 3aBAaHHA N5 3 3aranbHMMKM Banamm y4acHMUKIB LEMOHCTPYE AesKi
3anexHocti. KoeodiuieHT Kopenauii y nepworo AWUCTPaKTopa A0CTAaTHbO Be/sNKe
A0AaTHE 3HavyeHHA 0,51. MNoAcHETbCA Uen GaKT TUM, WO MNeplnii AUCTPaKTop
obpann pobpe nNigroToBNAEHI YYACHMKM, WO CKOpille 3a BCe MOFN0 CcTatuca 3
NPUYMHKU X HEYBaAXHOCTi, @ He 3a pPaxyHOK OpuriHanbHOro ¢opmynroBaHHA
AWCTpaKTopa. B3arani Kaxyum, BBAXKAETbCA, WO AMUCTPakTop N2l € HeAKiCHMM i horo
CNif 3aMiHUTU, OA4HAK ICHYE NPOTU/IEKHA AYMKaA NPO Te WO TaKi BapiaHTK BignoBiaen
NOTPIGHI Yy HEBENWKIN KiNbKOCTI ANA NepeBipKU YBaAXKHOCTI CUAbHUX Y4YaCHMUKIB.
OpyrMin ouCcTpakTop Mae AoAaTHO 6M3bKY 40 HYyNA KOopensuito, Wo roBoputb Npo
HeobXxigHiCTb MOro Kopekuii. TpeTi Ta 4YeTBEepPTUM AUCTPAKTOPM MatloTb Bif EMHY
Kopenauito (NPUNHATHUI piBEHb).
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[Ona noyatky npopobnremo i3 Bignosigamu Ha 3aBaaHHA N9 (tabauua 6)
aHanoriyHi aii, wo npopobntoBanu i3 3aBgaHHAM Nel, Ta OTPMMYEMO B pe3y/bTaTi
Tabnuuto 23. Y 3aBaaHHi Ne9 (1abn.23) BipHa Bignosiab byna po3milweHa Ha
Apyromy micui. Mepwmin anctpaktop obpanun ABa y4acHMKA, WO ctaHoBUTb 13,33%
Bi, ycix N'ATHagUATM HeBipHUX Bignosigen. Apyrun puctpaktop obpanu Tpoe
y4yacHukiB (20%), TpeTih 0b6panm YoTUpPU y4acHUKK (26,67%), a 4YeTBeEPTUI LIeCTepo
y4yacHukiB (40%). TakMh HepiBHOMIPHMIA PO3MNOAIN rOBOPUTbL NPO HeBAaNUM Niabip
ANCTpaKTopiB 3aBAaHHA Ne9.

Tabnuus 23. Bignosiai Ha 3aBaaHHA N29

Homepu gucrpakropis =
1 BipHO 2 3 4 8
1 0 1 0 0 0 9
2 0 1 0 0 0 9
3 1 0 0 0 0 8
4 0 1 0 0 0 8
5 1 0 0 0 0 7
6 0 1 0 0 0 7
7 0 1 0 0 0 7
8 0 0 1 0 0 6
9 9 0 0 1 0 0 5
x 10 0 0 1 0 0 5
S| 11 0 0 0 1 0 4
3, 12 0 0 0 1 0 4
13 0 0 0 0 1 4
14 0 0 0 0 1 4
15 0 0 0 0 1 3
16 0 0 0 0 1 3
17 0 0 0 1 0 2
18 0 0 0 0 1 2
19 0 0 0 1 0 1
20 0 0 0 0 1 1
2 5 3 4 6
13,33% 20,00% | 26,67% | 40,00%
(ropis), | 034 | 070 | 006 | -044 | -0,55

MpoBegeHo nornMbneHni aHanisa KopenAuiMHOI 3aneXKHOCTi pe3y/bTaTiB
obpaHHA gucTpaKkTopiB 3aBaaHHA Ne9 3 3arafibHMMKM Banamu yvyacHUKIB. BuasneHo,
wo ABa KoediuieHT Kopenauii (y TpeTboro Ta 4YeTBEepTOro AUCTPAKTOpiB) €
npunHaTHUMmK -0,44 Ta -0,55 BignosigHo. pyrnit aAnctpaktop AaB 61M3bKy A0 HyAA
A0AaTHIO Kopensuito, a auctpaktop 1 mae 0,34 koediuieHT Kopenauii 3 3arabHUMM
6anamn y4yacCHMKIB, MPUUYMHOID YOro € OOpPaHHA UUX AUCTPAKTOPIB AEAKUMMU
CUNIbHUMM yY4aCHMKaMM TecTyBaHHA. OTXKe, ABa 3 AucTpakTopiB (1 Ta 2) noTpebytoTb
[04aTKOBOro aHanisy.

3aysaxumo, w0 y HAWoMy MpuKAadi po3ensaHymo 8urnadoK HeBesUKOI KinbKkocmi
YYOCHUKI8 mecmyeaHHA. Y ybOMy 8UnaodKy OYiHKBAHHA AKOCMi oducmpakmopie €
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Hemo4YHumM. Ocobnuso cKnadHo pobumu aHai3 ducmpakmpopis binbw nMpocmux 3a800aHs,
AKI HEe 3Mo2su p0o38°’A3amu Mana KinbKicms mecmosaHux. TaKi 00cniOxeHHA nompibHo
nposodumu 0718 8e/UKUX pernpe3eHmamusHUX 8ubipoK y4acHUKiI8.

5.3. AUCKPUMIHATUBHICTb TECTOBOrO 3aBAaHHA

LUCKpumMiHamMugHicmo Ha3UuBAEMbCA 30aMHICMb 3a80aHHA OughepeHyirneamu y4yHis
Ha Kpawux i 2ipwux. BUcoKa OUCKpUMIHaMUBHICMb — 8aM(/1UBA XAPAKMepucmuKka 8001020
mecmog020 3a4800HHA. Y HOPMAMUBHO-OPIEHMOBAHUX Mecmax 3a800HHA MOBUHHI Mamu
BUCOKY OUCKPUMIHOMUBHY 30amHicmb. B AKocmi NOKA3HUKG OUCKpuMiHaGmueHocmi
3a80aHb BUKOpUcmMosytome n’asme napamempis. OOUH i3 HUX (MOKA3HUK pO3Mi3Ha8AAbHOI
30amHocmi) 6a3yemeca Ha eubopi Mopo2o8uUX OUIHOK 8 MeBHUX MOYKAX pPOo3roodiny
KpumepianbHOI OUiHKU, pewma Yomupu € pi3HUMU eudamu KoeghiyieHmis Kopenauii:
moyKoea-bicepianbHa, bicepianbHa, KoegiuieHm i, mempaxopuyHa.

loka3HUK  po3Mi3HAB8AsnbHOI  30aMHOCMIi  30CMOCOBYEMbLCA  MinbKU  04A
OUXOMOMIYHO20 OUiHIOB8AHHA 3080aHb. BiH p03paxo8yeMbCA 3a MPOCMOoK0 hopmysor

D;=(p1);—(po);,
oe D - iHOeKc duckpumiHamusHocmi 01 j-2o 3a80aHHA mecmy; (p1) i~ 0014 y4His, AKi

MpasusnbHO BUKOHAAU j-me 3a80QHHA y nidepyni 3 27% Kpauw,ux y4Hie 3a pe3ysbmamamu
8ukoHaHHA mecmy; (pq) i~ 0014 Yy4YHi8, AKi MPABUAbHO BUKOHAAU j-me 3a80QHHA Y

nidepyni 3 27% 2ipwux y4Hie 3a pe3ysbmamamu 8UKOHAHHA mecmy.
3HayeHHs iHOekcy D j Hanexcame inmepeany [-1;1]. MaKkcumansHe 3HayeHHA D ;=1

docAazaemoscsa 8 momy 8UNAOKY, KOAU BCi YYHI i3 nidepynu Kpawjux 8ipHO 8UKOHAAU j-me
3a80aHHA mecmy, a 3 nid2pynu 2ipwux uye 3a800HHA HE BUKOHAB BiPHO Hi 0OUH y4eHb. Y
ubomMy 8uUna0Ky 3a80GHHA MAE MAKCUMaabHUl OugepeHyitoroyuli epekm. 3a80aHHA 3
Dj =0 abo D]- <0 nompi6bHo 3 mecmy suay4umul.

basyro4ucb Ha npakmu4yHomMy 0ocgidi Ebenb 3anpornoHys8as HacmynHi npUHYUNuU 01,
iHmepnpemauii D i
1. Akwo D j2 0,40, mo 3a80aHHA (hYHKUIOHYE documb 30008i/bHO.
2. Akwo 0,30< D is 0,39, mo nompibHa HesenuUKa KopeKyis 3a80aHHA abo 8 HbOMy

Hemae HeobxiOHocmi.
3. Axkwo 0,20< D j <0,29, mo 3a80aHHA NompibHO nepezaaHymu.

4. Akwo D ;s 0,19, mo 3a80aHHA nompibHo suay4yumu i3 mecmy abo nosHicMI

nepepobumu.

Po3rnAHemo TecT, HaBeAeHUI y NonepeaHix NyHKTax. I3 gBaguaTK ocibé smuainumo
N'ATb YYaCHWKIB TecTyBaHHA (ydyacHukm 1, 2, 3, 4 Ta 5), AKi nokasanm cunbHUi
pe3ynbTaT, Ta N'ATb y4aCHUKIB (y4acHMKM 16, 17, 18, 19 1a 20), AKi NoKasanu ripwmm
pe3ynbTat (Tabn. 24.).
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Tabaunua 24. Fpynn cCUNbHUX Ta CNabux yY4aCHUKIB

2
10
[y
o

Bucoki
pe3ynbratu

VI NOOLBH|WIN |-

=
=

=
N

=
w

[
S

[
(%}

=
(<)}

[y
~N

[y
o

O|O|0O|O(O|O|O|OCO|CO|C|OC|O(FR|FRP|IO|RP|P[P[FP|FP|N
OlO|0O|0O|Rr|([O|O|O|OC|O|(FR|O|R|OC|O|O|R (P[P |F|®
OlO|0O|0O|0O(O0O|O|0O|O|OC|O|0O|O|(R|[FP|O|R|O(FR|F|VO
OlO|0O|O|Rr|[O|O|R|O|O|O|O|OC|O|O|O|OC|(O |~ |O
RRPININWWLA PP UVUVOANDIN|N|N|(O(® | ©O|O

Hu3bkKi
pesynbTatu
(=Y
()

o
olRr|kR|R|R|RIFR[R|PR|R|R|[R[O[R|R|RPR|R|FR|[R[R (K
Ro|lo|r|o|lr|[orR|R|R|R|[R[R[RPR|R|RPR|R|FR[FR[R|N
o|lo|lo|o|o|r|r|O|lR|R|[R|[R|R|O|R|R|R|[R|[R|L W
o|lo|lo|o|o|o|r|o|lo|rRr|Oo|lR(R[R|R|IR|R|R[R[L|&
olo|o|lo|o|o|r|r|lo|lo|r|r|o|lr|k|kR|L,|kR|o|r|wv
O|0O|Rr|([O|O|O|O|O|R|(O|OCO|O|FR|FR(FR[P|IO|IFR|FR|FR[®

N
o

Obuuncanumo (Pl)j — [0 YYHIB, AKI NPaBUIbHO BUKOHANWM j-Te 3aBAaHHA Yy Niarpyni 3
27% Kpawmx y4yHiB 3a pe3y/nbTaTaMM BMKOHAHHA TecCTy; (Po)j — [ONi y4HiB, fAKi

NPaBU/IbHO BUKOHANWN j-Te 3aBAAHHA Y Nigrpyni 3 27% ripwmx y4His 3a pe3yabTatamu
BMKOHAHHA TeCTy

j 1 ]2 |3 |4|5|6|7|8]|9] 10
(pa); | 1 | 1 0,808 080602
(po) | 0804 0] 0] 0]02[0]02]0 |02

[y
=
[y

1+1+1+140 14+0+0+0+0

Hanpuknag, (p1)s = — = 0,8, (Po)g = — = 0,2.

OT)Ke, A4NA  HAWoOro npuKkAagy OTPMMAEMO Taki  3HaYeHHA  MOKa3HMKa
posnisHasanbHoi 3aaTHoCTi D ; :(Pl)j —(Po)j5

Ne TecT. 3aBAaHHA 1 2 3 4 5 6 7 8 9 10
D; 02|06 1 1108]06 1 106|06]| 0

PobMmMO BMCHOBOK, WO MAEMO TPM 3aBAaHHA 3 HOmepamu 3, 4, 7 3 HaMKpPaLW,Oo
pPO34iNbHOKW 34aTHICTIO; N'ATb 3aBAaHb 3 HOmepamu 2, 5, 6, 8, 9 YHKLIOHYIOTb
33[10BiNIbHO; OAHEe 3aBAAHHA 3 HOMepom 1 noTpebye Kopekuii, oAHe 3aBAaHHA 3
Homepom 10 noTpibHO BMAYUMTHM 3 TecTy abo NOBHICTIO NnepepobuTu.

KopenayiliHi noka3HUku OuckpumiHamueHocmi 3a80aHb. KoegiyieHm mo4ykoso-
bicepianbHOi Kopenayii moxHa obyucaoeamu 3a popmyaamu
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(X)) ;=X |p; (X1 —(Xg);
SJ L a6o (Fpbis) j =— /
X q; Sx

\Pjdj -

(Fpbis) j =

Oe (”pbis) j — KoediyieHm mouroso-bicepianbHoi Kopenayii 0na j-20 3a80aHHS; (X7) i
cepedHE 3Ha4YeHHA iHOusiOyanbHUX 6asni8 y4HIi8, AKIi BUKOHAAU BIPHO j-me 3a80AGHHA;
(Xp) i~ cepeOHe 3Ha4yeHHA iHOusidyanbHUX 6anie y4yHi8, AKIi BUKOHAAU HEBIPHO j-me

306daHHa; X — cepeOHe 3Ha4yeHHA banie no ecili subipuyi y4Hie;, Sy — cmaHoapmHe
8i0XUMEHHA 10 MHOMCUHI iHOU8idyanbHuUXx banis.

Yum suw,a Kopenayis, mum Kpauwje 3a80aHHA mecmy. 3a80aHHA 3 61U3bKUMU 00 HyASA
abo 8i0’EMHUMU 3HAYEHHAMU (’”pbis) j MOBUHHI 6ymu euny4eHi 3 mecmy. Ha Oymky

b6azameox ¢paxisyie, 3080aHHSA 3 (’”pbis) j <0,2 nosuHHi 6ymu suny4eHi 3 mecmy.

3amicme (rpbis) j MOXHa eukopucmosyeamu (Mbis) j [pU yMO6i, WO 3HGYEHHs

71aMeHMHOI 3MIHHOI pe3ysnbmamie 8UKOHAHHA mecmy pPo3nodineHi HopmanasbHO. OCKinbKU
3HaverHaA (Iyis) j Mpoxu euwi 3HaveHb (Fobis) j, MO 6ci 3a80aHHS 3 (s ) j<0,3 noBUHHI

6ymu suny4eHi 3 mecmy.

Konu oyiHKuU no 3a80QHHAX, WO OUiHIOMbLCA OUXOMOMIYHO, MOBUHHI b6ymu
CKOpenboB8aHi 3 oUiHKamu rno ouxomomiYHOMYy Kpumepito (Hanpuknaao, ycrnix abo nposas,
cmame 8unpobosysaHo20 i M.Mn.), MOXHA 8UKopuCcmosysamu @i-KoegiuieHm Kopenauii.
TaKoM#t MOXHA 8UKOPUCMOBY8aAMU KoeiuyieHm mempaxomi4yHOI Kopeaayii npu ymosi, wo
3080QHHSA | OUIHKU Kpumepito ompumMyromoeCa WAAXOM Oouxomomizayii 0aHux 3a deoma
HOPMQsIbHO P0O3M00ineHUMU 3MiHHUMU. Lleli KoegiyieHm 8UKOpUCMO8YEMbCA PiOKO i3-3a
064uUCn1080a16HOI CKNAOHOCMI, ane 8iH PeKOMeHOYEMbCA 8 MuUX 8UNAOKAX, KOAU Kopenauyii
6ydyms suKopucmosysamucs 8 nooasabwWomy haKmopHOMY aHaAAI3I.

Ona Haworo TecTy KoediuieHT ToOYKoBO-bicepianbHOI Kopensauii matume Taki
3HayeHHA (TyT ANA HAaOYHOCTI HaBeAeHi TaKOX 3HaYeHHs bicepianbHOI Kopenauii):

j 1 2 3 4 5 6 7 8 9 10
(7,5 ); | 0,1883 | 0,4772 | 0,5983 | 0,7654 | 0,5649 | 0,5657 | 0,7902 | 0,5452 | 0,6860 | 0,0627

(7is),; | 0,1934 | 0,4901 | 0,6144 | 0,7861 | 0,5801 | 0,5810 | 0,8115 | 0,5599 | 0,7045 | 0,0644

HecknagHo 6auntv, WO Yy AaHOMY MPUKAAAI MAEMO HU3bKUIN KopenauinHuim
nokasHuk y 1 ta 10 3aBAaHHAX, TOMY IX BapTO BUAYYUTU 3 TecCTy. Y pewTn AO0CUTb
BMCOKUIN KOPENAUIMHMIN MOKa3HUK AUCKPUMIHATUMBHOCTI 3aBAaHb, 3 4Oro pobmmo
BMCHOBOK, L0 3aBAaHHA Aobpe AndepeHLUitotoTb YUHIB i iX MOXKHA 3a1ULWNTW.
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5.4. HapiHicTb 3aBAaHb i NOKa3HUKK BanigHOCTI

[MokasHuk HadiliHocmi 3a680aHHA 0BYUCAEMbCA 30 (POPMYAoK Gip;y, 0€ G; -
cmaHOapmHe BiOXUNEHHA [-20 30800HHA, P;x - KOPEenAuia Mix i-mum 3a60aHHAM ma
3020/16HO0 MECMOB0I0 OUIHKOKW. []1a OuXOmMOMIYHO20 OUiHIOBAHHA 30680aHbL hopmyna

Habysae eu2nady ./ p;qiPix., 0 pjxy - Mo4Kkoso-bicepianbHa Kopenauia Mixc i-mum

30800HHA | 3020/16HOKD MeCcmMoB0K OUIHKOK. Takuli MOKA3HUK P03271A0a0me AK MOKA3HUK
HaoililHocmi, makK i NOKA3HUK 8aai0HOCMI 3080QHHA, WO 3a7exumb 8i0 MPAKMy8aHHA
Yyucsn08020  3HAYEHHA  MOYK0B0-bicepianbHoi  KopenAaui. Wozo  nponoHytome
BUKOpucmosysamu y mux 8uUrnaoKax, Kosau memor 8i0bopy 3a80aHb € nid8UUW,EeHHA
HadiliHocmi mecmosux OyiHOK Ha o0CHosi 8ubopy 3a80aHb, AKi 00bpe dugepeHuyiromes 3a
8i0N08IOHUM Kpumepiem.

PigHicme G%( = (Z OiPix )2 Moxce bymu KopucHo npu aHasisi 3a80aHb 8 cumyauii,
Kosu po3pobHUK mecmy eacmaHosu8 0718 oucrepcii 3a2aa1bH0i mecmoegoi oyiHKU 6axcaHy
MIHIMAnbHy 8eauYvuHy. AK minbKu novYuHaeEMoCa npouyec 8idbopy 3a80aH6 mecmy, cyma
MOKA3HUKi8 HadiliHocmi 3a80aHb Mo Mipi 006a8neHHA KOXHO020 HO8020 3080aHHA byde
36inbwysamuca i mak 0o mux nip, noku He b6yde docaeHymuli 6axcaHul MiHiManbHul
piseHb ducnepcii 3a2a/16HOI Mecmosoi OyiHKU.

AKWo po3pobHUK mecmy 8CmaHo8UB MIHIMAAbHY 8eAuU4YUHy 01 KoegiuyieHma
BHYMPIiWHbLOI 06rpyHMOBAHOCMI, 8UMIPAHO20 3a O00MOMO20I0 KoegiuieHma anegha, mo
8E/1UMUHY Ub020 KOeiyieHmMa maKoX MOXHA rnepeoyiHumu rno mipi 006a8a1eHHA KOXHO20
HO0B020 30800GHHA, BUKOPUCMOBYHYU MinbKU OAHI HA PiBHi 3a80aHb 30 (hOPMYs10t0

2
Pa = d 1- ZGI 2
-1 o)

7

0e k —yucno 3a80aHsb, 8i0ibpaHux 00 0aHO20 MOMeHMY.

AKWo po3pobHUK mecmy xove 8U3HAYUMU MIHIMAAbHY 8enUvYUHy KoegiuyieHma
8as1i0HOCMI AK KOpenayito Mix eubpaHumMu 3a80aHHAMU i 0eAKUM 308HIWHIM Kpumepiem,
mo KoeghiyieHm eanioHocmMi, no Mipi mo2o AK 006a8AAEMbCA KOMCHE HOB8E 3080AGHHSA,
moxce bymu HabauxeHo oyiHeHul i3 0aHUX Ha pPiBHi 3a80aHb 3a hOPMY10t0

_20iPiy

Pxy
2.CiPix
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6. HaginHicTb Tecty Ta ii YUCNOBI XapaKTEPUCTUKMU

6.1. HapinHicTb TecTy B KNacu4Hin Teopii

Haoditinicmio (reliability) Hazueaemoeca xapakmepucmuka mecmy, AKa ei0obpaxae
MOYHICMb Mecmosux 8UMIPHO8AHb, @ MAKOX CMilikicmbe mecmosux pe3yanemamie 00 Oii
sunaokosux ¢akmopie. Omuce, mepmiH «HaOdiliHicmb» mMae 08a 3Ha4vyeHHA. [lo-nepuie,
mecm 88aXAEMbCA HAOIUHUM, AKWO 8iH 3a6e3rne4ye 8UCOKY MOYHICMb 8UMIPIOBAHSb. 3 Uiel
MOoYKU 30py, HAOIliIHiCMb € MIiPOHD MiCHOMU 38°A3KY ICMUHHUX OUiHOK 8unpobysaHux 3
iXHIMU OyiHKamu, wo crnocmepiearomoeca. [1o-0pyze, mecm 88axAEMbCA HAOIUHUM, AKUW,0
8iH 0A€ Npu NOBMOPHOMY BUKOHAHHI 6aU3bKI pe3ysbmamu npu ymosi, Wo nidecomoska
YYHi8 He 3MiHUAAacA 3a Yac 00 MOB8MOPHO20 BUKOHAHHA mecmy. Tym HadiliHicmes sucmynae
Mipot0 micHOMU 38°A3KYy MiX OUIHKaMU, WO Crocmepicaromescsa no 080X rnapasnesnbHux
mecmax.

Y eumo3i nepesipku mecmy Ha HaOilHicmb peanizyemeca e8axcausa ioed
Memo00s102iYH020 XapaKkmepy, AKA ros’a3aHa 3 HeobxiOHicmo o6rpyHMye8aHHA AKOCMI
mecmosux 8uMiptosaHb. HadiliHicme obyucawroms 3a 0ornomozoo  KoegiyieHma
Kopenauyii.

6.2. MoKa3HUK HaAiIMHOCTI.

Po3znaHemo chopmyny 0as8 ob4yucneHHA KoegpiyieHma Kopenayii mix icmuHHUMuU
ouiHkamu (T) i ouyiHkamu (X), wo crnocmepiearomoeca. 38°A30K MIiX YUMU OUIHKaMU
3a000emobcA pisHicmio

Xi = Tl + Ei
014 i-mozo sunpobysaHozo. [1na 2eHepasnbHOI CyKynHocmi sunpobysaHux yto pisHicmes y
8iOXUIEHHAX MOXCHA nepenucamu mak
X, _X:(Ti _T)+(Ei -E),
de X, T, E —sidnosioHi cepedHi senuyuHu. KoegiyieHm Kopenayii mixc eeaudyuHamu T

ma X mamume suensno
2(X; = X)T; =T)
_ 1

p - ’
AT N'GX'GT

> (X; = X)(T; =T)

de - N — Kosapiayis, Gy, Gy —cmaHOapmHi 8idxuneHHa eeauduH T ma

X. BukoHaemo nepemeopeHHA
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X=X -T) X7 =T)+(E; - E)T; - T)

PxT = N'GX'GT B N'GX'GT B
J— 2 J— J—
2T -T)" 2(E —EXT; -T)
_ i i
N'GX'GT N'GX'GT
7\ 2
2(T; =T)
OcKinbku - =62 — oducnepcia senuvyuHu T, mo nepwuli 000aHOK Habyode
N T
8u2140y
77\ 2
Z(Tz _T) 2
i or ST

N'GX'GT_GX'GT_GX
lMepemeopumo Opyauli 000aHOK
2(E;—ENT;-T) 2(E-EXT;-T) 2(E;—EXT;-T)
i i Or1°CF _| i | o1 'OF
N'GX'GT N'GX'GT OrT'OF N'GE'GT Oy 'Of

Mepwuii supa3s 6 OyHKaAxX € KOPENAYIEW PTE MiX ICMUHHOK OYiHKO ma ii noxubKoro, AKa

dopisHroe 0 3a YemaeepmumM MOSMOHEHHAM KAACUYHOI meopii, mobmo secb Opyauli 000aHOK
pieHul Hysat0. OCMamo4YHO OMPUMYEMO PiBHICMb

or
PxT = :
Ox

BenuyuHa P xyT HA3UBAEMbCA MOKA3HUKOM HadiliHocmi, AKUl pisHUl 8i0HOWEHH!o
CMAHOAPMHO20 8i0XUMEHHA ICMUHHUX OUiHOK 00 CMAaHOApMmMHO20 8i0XUseHHA OUiHOK, W0
criocmepiearomeoca. 3ay8axumMo, W0 e — KOpeaayia Mixe iCcmUuHHUMU OUiHKaGMu ma ecima
OUiHKamu, WO crnocmepicalomeCa N0 pe3ynbmamax MHOMUHU mecmyeaHb, AKi
nosmoptoromsca. [aHuli supa3 He MAe 3HAYHO20 NMPAKMUYHO20 30CMOCY8AHHA, MOMY W0
iCMUHHI ouiHKU 6e3rnocepedHbO He Crocmepi2aromsca i MU HE MOXEMO Oompumamu 6ci
MOMAUBI OUIHKU, AKi criocmepieatomecsa 0415 KOXHOo20 i3 sunpobysaHux. OOHAK (iMo8ipHO
nposecmu 08i4i mecmyeaHHA 2pynu eurnpobysaHux 3a O00MNOMO200 O00HO20 i MO020 M
mecmy abo 080ox lio2o popm. Akuw,0 08a mecmu 8i0N08i0ArOMb BUMO2AM NAPAsENbHOCMI,
Mo MOMHAG 68CMAHOBUMU MamemMamuyHuli 38°A30K MIXC P y7 — KOPEnAyier Mix

[CMUHHUMU OUIHKGMU U OUIHKaMU, W0 Crnocmepiaaromscsa, ma p yy' — KOPenauieo mixc

OUIHKamu, w0 criocmepiearomscs, No 080X NapasesnbHUX mecmax.

32i0H0 Knacu4Hoi meopii icmuHHOI OyiHKU, 080 mecmu € napanesnbHUMU, AKU,0:
1. KoxHuli sunpobysaHuli Mae 00HY i my X iCMUHHY OUIHKY o 060x chopmax;
2. Oucnepcii noxubok 019 080X (hopM pigHi.

Taki mecmu 6yO0yme, AK HACMAIOOK, MamMu pieHi cepeOHi 3Ha4YeHHA i pieHi ducrnepcii.
Takox po3ymMHO npunycmumu, wo napanaenbHi mecmu 6ydyme eionogidoamu 0OUH
00HOMY 30 3MicmoMm.
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6.3. KoediuieHT HaginHOCTI
KoeghiyieHm HadiliHocmi MOMHA 03HaYuMu SAK KOpeaAayis MixC OYiHKamu o
napasnesnbHUX mecmosux hopmax.
lMo3Hauyumo 8i0xuUneHHA OUiHOK 8unpobysaHux no 080X NnapasaesbHUX mecmax AK
x1=X;1— )?1 ixo=Xjp— )?2. 32i0H0 mooeni, yi OYiHKU y 8iOXUNEHHAX MOXYymMb Bymu
3anucaHi'y suznaoi
X1=H+e, Xp=it)+ey.

®opmyna 0na Kopenauyii mix mecmosumu ouyiHkamu X1 i Xo, wo
crocmepi2aromecs, Yepes ix 8ioxusneHHs MAe 8u2ssao0
_ XXX
pX1X2 - N - - .
X1 PX,

Ii moxcHa 3anucamu mak
_2te)-(rtey)
N . GXI . GX2

PXx, X,

AKw,0 sBuKoHamMu aneebpu4Hi NepemeopeHHs, mo supa3 Habyoe suznsady

2t | 2tey  Xbhre | 2ee
NGXIGXz NGXIGXz NGXIGXz NGXIGXz

leXz -

Kopucmyrouuce nonoxeHHAMU KAacu4yHoOi mooesii mecmoeoi OUiHKU, MOMX(HA MOKa3amu,
W0 KOXCHUU i3 mpbox 0CMAHHiX 000aHKI8 O0PIBHIOE HYtO (Y Opy20My | mpembomMy MOXHA
ompumamu Kopenayito eudy prr =0, a e yemsepmomy - Ppg| g2 =0). OckinbKu
3HQAYeHHSA iICMUHHUX OUiHOK 01 6y0b-aK0o20 8unpobysaHo2o 88aXa0OMbCA PiBHUMU 10 8CiX
8UNAOKAX MECMYBAHHA, MO t| =ty | G} =Gy 30 03HAYEHHAM NapanesnbHUx mecmis.
Takum YyuHom

2
ity X

NGXIGXz NG%Q
_of
abo leXZ =
Cx

Takum YuHoMm, KoegiuieHm HaodililHocmi moxce bymu mamemamuyHo ompuUMaHul AK
B8iOHOWeEHHA ducnepcii icmuHHOI oyiHKU 00 ducnepcii oyiHKu, AKa criocmepizcaemesca (abo €
K8aodpamom nMoKa3HUKa HaditiHocmi).

Mpu iHMepnpemauyii iHpopmauii npo HadiliHicmb eaxauso spaxosysamu 8iOMiHHOCMI
MiX:
1. p X1 Xy ~ dosero ducnepcii OUiHKU, Wo crnocmepieaemocs, AKA Moxe bymu noscHeHa

sapiayiero icmMuHHUX OYiHOK 8unpobysaHux;

37



2. (p X1X, )2 — Ooseto Oucnepcii OYiHKU, w0 crnocmepicaemeca Mo O0OHOMY i3 080X

napasnenbHUX mecmis, AKa moeaa bu 6ymu nepedbayeHa i3 oucnepcii oyiHKU, wWo
crnocmepi2aemesca o 0py2omy i3 080x napasesnbHUx mecmis;
3. P x7 — KOpenayier MiX iCmUHHUMU OUIHKAMU i OUIHKaMU, W0 criocmepiearomscA.
Baxnuso 3aysaxcumu, wo po3eaaHymull koegiyieHm HaodiliHocmi 0na pAady
mecmosux OUYiHOK € Mpocmo meopemuyHum noHAmMmam. Moz2o moxcHa 6yno 6
ompumamu, AKbu Hacnpasdi icHys8au napanensHi mecmu.

6.4. HagiHicTb CKnaaeHUX TeCTOBUX OLLIHOK
IcHytombe 08a mMemoOu BU3HAYEeHHA HAOdiliIHoOCMi CKAAOeHOoi OUIHKU 8 mepMiHax

cmamucmu4Hux enacmusocmel iif KOMNoHeHMis.
lMpoeHocmu4yHa ¢hopmyna CnipmeHa-bpayHa

kpji
1+ (k=1)p;

pccl =

o0byucnroe HaodiliHicms cknadeHoi oyiHKU C, AK (yHKUiO 8i0 OKpemMux KomrnoHeHmis. Y uili
opmyni senuyuHa C 8U3HAYAE CKAAOeHYy 302asbHY OYiHKY 30 k cmpozo napasnenbHuUXx
mecmosux (hopm, p;;' - KoegiuieHm HadiliHocmi 00HOI i3 napanensHux popm (i-moi).

Y peanbHuUx cumyayisax mecmysaHHA He MOXHa bymu enesHeHUM, W0 8ci hopmu
cmpo2o napanenvHi. ToOi MOMHA OMPUMAMU HUXCHIO OUYiHKY 078 KoegiuyieHma
HadiliHocmi cknadeHoi oyiHKuU

ZGij

o S k |izj

=7yl 2

k-1 e

abo

2
pecr 2 - 20

k—1 o2
C

Bupas y npasili yacmuHi Hazusaemoca KoegpiyieHmom anvgpa KpoHbaxa. Axkuwjo mecm
KOMMOHYOMb i3 HernapasaenbHUx cybmecmis, mo MOMXHA OUiHUMU HUXCHIO MeXy
KoegpiuieHma HadiliHocmi 3a donomozoto KoegiuieHma anbgpa. Moz2o 0b4UCAIEHHA BUMA2AE

3HAHHA yucna k cybmecmis, oucnepcii G% CKNAOeHUX OYiHOK i cymu 3 Gjj 8cix kosapiayiti

i#j
Mixc 8cima cybmecmamu.
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7. MeToam ouUiHKM HAAIMHOCTI Ta il NPOrHO3yBaHHA

7.1. MeTtoau ABOKPATHOroO TeCTyBaHHA

OuiHka HadiliIHocmi HOPMAMUBHO-OPIEHMOBAHUX Mecmig8 npo8oouMbCA Pi3HUMU
memooamu, AKi 30 cnocobom BUKOHAHHA MOXCHA YMOBHO po30inumu Ha 08i epynu. Mepwa
epyna memoodie 6a3yembcs HA OBOKPAMHOMY mMeCcmyeaHHi, AKe nposooumscs 3a
dornomozoto 00H020 i moz2o ¥ mecmy abo 3a 00rnomozoro 080X NApPAAesnbHUX GHopM
mecmy. [pyza 2pyna nepedbavyae OOHOKPAMHE Mecmy8aHHA npu OUiHYyi HadiliHocmi
mecmy.

Pemecmosuli memod ouyiHku HaodiliHocmi (test-retestreliability) rpoyHmyemoeca Ha
niopaxyHKy Kopensayii iHousidyanoeHux 6asie surnpobosysaHux, ompumMaHux 8 pe3ysabmami
0B80KPAMHO20 BUKOHAHHA 00HO20 i M020 ¥ mecmy. 3a38u4yali NMOBMOpPHE Mecmy8aHHA
nposooumsca Yepe3 2-3 mucHi. Hu3bKa kopenauia 6yode Hacniokom HeHadiliHocmi mecmy.
Lna nidpaxyHKy koegiuyieHma HadiliHocmi sukopucmosyemsca popmyna llipcoHa