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CMNoCI5 PO3SMHOXEHHA OAHUX TECTYBAHHSA HA OCHOBI PAHOOMI3ALII

B po6omi 3anpononosano cnocit posmMHONCeHHs. OaHUX MEeCMYBAHHS 3 MEMOK 3MEHUICHHS HeGUSHAUEHOCE
BUMIDIOBAHHS. MPYOHOCMI MECMO8UX 3a680aib 3a yumu Oanumu. Cnocié po3MHONCEHH GUOIPKU OAHUX MECTTY8AHHSL
MOOEIOE GNIIUE eK302EHHUX MA eHOO2EHHUX QaKmopie 3 3aCmMOCYS8AHHAM OIHOMIAIbHO20 PO3n0oiLy ma mooeii Pa-
wa 6 obracmi HecmabinbHocmi ramenmnozo napamempy. Haeedeno pesyromamu, wo oemoncmpyroms eexmus-

HICMb 6NPOBAOINCEHHS. OAHO20 CNOCOO).

Knrwowuosi cnosa: mpyonicms mecmogux 3a60aHb, piGeHb HAGUEHOCH, HEBUSHAUEHICIb GUMIPIOBAHHS MPYOHO-

CMi, POIMHONCEHHSL OAHUX, PAHOOMI3AYis.

BecTtyn

[Tpu npoexTyBaHHI Ta eKCIUTyaTalii CHCTEM TeCTy-
BaHHS, CHCTEM KOHTPOJIIO 3HaHb YYHIB, CHCTEM JINCTaH-
LIfHOrO HAaBYaHHS BHPILIYETHCS 3a/adya BUMIpPIOBAHHS
TPYIHOCTI TECTiB, II0 BHKOPUCTOBYIOTBCS NPHU TECTY-
BaHHI. Tak K KiJbKICTh NpaBWJIBHUX BIJNOBigeld Ha
tectoBi 3aBaaHHs (T3) BUKOPUCTOBYETHCS MIPHU BUMIPIO-
BaHHI PiBHS 3HaHb y4HIB, TECTOBI 3aBAaHHS HAa3MBAIOThH
KOHTPOJIbHO-BUMIPIOBAIEHUMHU Matepiaiamu. Tomy pe-
3yJAbTaTH BUMIPIOBAHHS TPYIHOCTI CYIPOBOKYIOTHCS
HEBH3HAYEHICTIO BUMIipIOBaHHs. HeBU3HAYEHICTh BHUMI-
proBaHHs TpymHOCTi T3 3MEHIIYETHCS 31 301TBIICHHAM
KUIBKOCTI 0cCi0, 110 3afisHi 1Ipu TecTyBaHHi. [Ipu mpo-
BezieHi OaraTomMacmTaOHUX TeCTyBaHb (HAIPHKIIA, TPH
MPOBEACHI €IMHOTO JIEPKABHOIO €K3aMeHY) IUTaHHS
3MEHILICHHS] HEBU3HAYEHOCTI BHMIPIOBAaHHS TPYIHOCTI
T3 BupimyeTscst IPOCTO. AJe NMPH MPOBEIEH] BY3bKOII-
podinbHEX TecTyBaHb a00 MPU NPOBEAEH] TECTYBaHHS B
MaJIOYMCENIFHUX TpyIax 3i crienianbHux (0coOnuBoO Te-
XHIYHUX) AUCIMIUTIH 3MEHIIEHHS HEBU3HAYEHOCTI BU-
MiproBauHs TpyaHocTi T3 € mpobrnemoro. Ii MoxHa BU-
piluTy a0 3aJydeHHsIM JIaHUX JOJATKOBHX TECTYBaHb
TIPY TIPOBE/ICHI MOHITOPHHTY CHCTEM TECTYBaHHS, a0o 3
BUKOPHCTaHHSIM METOJIB MITYYHOTO PO3MHOXEHHS BU-
OipKH JaHUX MaJIoro 00’ emy.

Pe3ynbraT TeCcTyBaHHS Ha OCHOBI SIKUX CYHSThH
PO piBEHb HABUCHOCTI ONMTYBaHUX O; Ta TPyIHICTH

TECTOBUX 3aBJIaHb O j» OTPHMYIOTE Y BUTJISIII IBOMipHOI
MAaTpHII BiAMOBixeH Ajj o0OMexeHoro 00’ eMy (MaTpHIId

3 MIEBHOIO KiJIBKICTIO CTOBIIIIB K Ta 0OMEXEHOI0 KIJIbKi-
CTIO pAAKIB n, e k — KUIBKICTh 3alMTaHb TECTY, N —
KUJIBKICTh ONHUTYBAaHUX), SKa YK€ YacTO SBISETHCS
enuHo10. Sk mokazaHo B pobortax [1], [2] HeBu3Haue-
HICTh PiBHS HaBYEHOCTI Ta TPYAHOCTI 3MEHIIYETHCS 3i
30inbpLIeHHsM n 1 k.

Ha nmanwmii yac Bxke BiZIoMI CIIOCOOM, IO J03BOJIS-
I0Th TIPOBECTH CTATUCTUYHUH aHANI3 32 JAHUMH €HHOI
BUOIpKH, sIKi 0a3yIOThCSI HA PO3MHOKEHHI JIaHUX HepBi-

CHOI BHOIPKH: «METOJ] CKJIATHOrO HOXa» Ta «OyTcTperl-
MeTOI». 3acTOCYBaHHS IIMX METOMIB ISl 3MEHIICHHS
HEBH3HAYEHOCTI BUMiproBaHHA TpyaHocTi T3 §; Oymu
nmociimkeri B pooorax Opioa AL [3] Ta €niceea .M.
[4]. B poborti [3] moka3aHo, IO 3aCTOCYBaHHS OYTCT-
pen-MeTony Uil PO3MHOXKEHHSI MaTpHIll pe3yJbTaTiB
TECTyBaHHS HE 3a0e3NeumsIo IOTPIOHOrO 3MEHIIEHHS
HEBM3HAYEHOCTI BUMIipIOBaHHS TpyxHocTi T3 3 mpuuu-
HU TeHepauii Maibke MogiOHMX TICEBIOBHOIPOK. A B
po6ori [4] MPOAEMOHCTPOBAHO, 1[0 BUKOPUCTAHHS OyT-
CTpErN-MeTOAY Ta METOIy CKJIaJHOrO HOXa JUIs ITiJBH-
LIEHHS TOYHOCTI BHMIiproBaHHS TpyaHocti T3 3a enu-
HOIO MaTpHIICIO BiJIIOBi/iell HE MaEe CEHCY uepe3 BHIIal-
KOBiCTh (pOpMYBaHHS IICEBIOBHOIPOK.

B 3B’s13ky 3 muM, aBTOpaMH JaHoi poOoru Oymiu
MIPOBENEHI JOMATKOBI JOCIIKEHHS 3 METOK PO3POOKH
Croco0y pO3MHOXEHHS MaTPULll TECTYBaHHS, pe3yibTa-
TH SIKUX HaBEJICHO HIDKYE.

IMocranoBka 3aga4i. Meroto poOoTH € BUKOpHC-
TaHHS CMOCO0Y PO3MHOXKEHHSI JAHWUX TeCTyBaHHS (Y
BHIUIAZI MAaTpPHUIll TECTYBaHHS) IUIs 3MCHIICHHS HEBU-
3HA4YEHOCTI BUMipIoBaHHS TpyaHocTi. Crioci®d po3MHO-
KEHHS PAAKIB MATPHI[l TECTYyBaHHS 3aCHOBAHHH Ha
paHIoMi3alli MaTPHIll Y BiIIOBITHOCTI 3 OIHOMiaJbHUM
PO3IIOAIIOM, MapaMeTpU SKOTO0 BH3HAYAIOTHCS 32 MO-
nento Pamra.

1. Cnoci6 po3MHOXeHHA
AaHUX TeCTyBaHHA

B naniit poOOTi MPOMOHYETHCSI Ta PO3TIISANAETHCS

croci0 pO3MHOXEHHsI PSIOKIB MaTpuUlll BiJroBined Ha

TECTOBI 3aBIaHHS Ha OCHOBI paHIOMi3alii y BiJoBin-

HOCTi IO MOJIEJI My BWIIAJIKOBUX HE3AICKHHUX EKCIIe-

PHUMEHTIB, 1110 MalOTh PO3MOoALUT bepHysTi 3 mapameTpomM

p, TOOTO OiHOMIaJNbLHUH PO3MOALT (mb,p) , e p —
HMoBipHicTh Mozeni Paia:

eXp (61 ) j )

Dij =m, (1
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[TpuunHOIO HECTaOIIBHOCTI Peakilil ONMUTYBaHUX B
()
1

HUX (30BHIIIHIX) Ta €HAOreHHUX (BHYTpIlIHIX) (hakTo-
piB. [lo uucna ex3oreHHuxX (haKTOpiB BIAHOCATH CTPECO-
BY TAaKTUKYy II€JaroriyHoro BIUIMBY, HEBIAMOBIJHICTH
METOJMK 1 TEXHOJOTiH TecTyBaHHs (DYHKIIIOHATEHUM
MOXITUBOCTSIM ONHUTYBaHHX. [0 uncna eHmoreHHux ¢a-
KTOpIB BIIHOCATH CTaH 3I0POB’s, CTYIIHb CPOPMOBAHO-
cTi BUIIMX ncuxiynux ¢yHkuii. [Ipore, y psai Buman-
KiB BIUIMBAIOTh TaK 3BaHi 3MilaHi (akTopH, sKi MOEN-
HYIOTh BIUIMB SIK 30BHIMIHIX, TaK 1 BHYTpIIIHIX (hakTo-
piB. ToMy, B 3aJIe)KHOCTI BiJ CTaHy ONUTYBAaHOTO, BiH
MOXE BiJITIOBICTH, 2 MOXKE HE BI/IMOBICTH Ha 3aIIMTaHHS,

obmacrti 3HaueHs P..’ ~0,5 ABIAETHCA BIUIMB €K30T€H-

ko 6; = 8;. Taky obnacTs MOXHa Ha3BaTH 06IACTIO

HECTaOUILHOCTI JIATCHTHOT'O MapaMmerpy (IaHa o0JacTh
BHJJICHA B Ta0I. 5).

B stkocTi BETUUMHHY, IO BiAMOBIAa€ HECTAOITBHOCTI
JIATEHTHOTO TapaMeTpy, oOpaHO came HMOBIpHICTH MO-
nemi Pama IN’ij , Ky OyZeMO BBa)KaTH eMIIPHYHOIO HMO-

BipHicTI0. Miporo BiIXWIEHHS eMHipUYHOI HMOBIPHOCTI
Djj BisI TEOPETHUHOI, SIKy OTPUMYIOTh 32 3HAUCHHAMH 6);

id i 00paHO PiI3HHMITIO f)ij —Dpjj» 1110 ACHMIITOTHYHO HOp-

MaJIbHa 3 HYJIbOBHM CEPEIHIM 1 AucHepciero [5]:

sl
o’ [piﬂ:u~ 2
n

EmnipyyHa HMOBIpPHICTH BHKOPHUCTOBYETBHCS JIJIS
paHaoMizalli JaHUX TECTYBaHHS 3 BUKOPUCTAaHHSM Oi-
HOMIQJIFHOTO PO3MO/LTY, 33 SIKUM BH3HA4Ya€ThCsl HMOBI-
pHictb 0 a6o 1 B MaTpuui TecTyBanHs. OIUHUI BiAIO-
BiJIa€ MPaBWILHIN BiAMOBIAL, a 0 — HEMPaBUIBHIH.

B ocHOBY p0o3p00OKH aJTOPUTMY pPO3MHOMEHHSI J1a-
HUX TECTYBaHHsS Ha OCHOBI paHjoMi3alii IMOKJIaJeHO

¢daxt MmoxuBoi 3Minu 1 Ha 0 Ta 0 Ha 1 B MaTpuIl BiJ-
OB JIeH, KoM WMOBIpHICTh B Mojenm Pama pjj 3Haxo-

quThes Ound 3HauenHs 0,5, mio Bianosinae 0; =~ 6 i

s aHaii3y MaeMo JaHi TECTYBaHHS TPYIH OIH-
tyBanux (n=12, k=10), sixi mpexcraBneni B Tabdn. 1 ta
M JISIraloTh TOAANBIIOMY PO3MHOKEHHIO.

Iepexin Big AMOBIPHOCTI IO TUCKPETHUX 3HAYCHD

M
¢
Ty, BUXOISYM 3 MaKCHMAaJIbHOI MPaBIONOIIOHOCTI 3a
PO3MIIIEHHSIM MOIM OIHOMIaJIbHOTO PO3MOALTY, IO €

LIUTUM YHCIIOM

MOXKHa OTPHMAaTH 338 MOJIOI0 OIHOMIaJIbHOTO PO3IIo-

cM=M

] 0>

(B (mo +1)=1) <M, < (B (my +1)) | . )

AKIo my, =1, To [(Zf)ij —l) <M, < (Zf)ij)]

2. O64ncneHHs HeBU3HAYeHOCTI
BUMipIOBaHHS TPYAHOCTI
nicns paHaoMmisaudii
MaTpuLi TeCTyBaHHS

3B'S130K MK CepeqHIMU KBaJPAaTHYHUMH BiIXH-

JICHHSAMH TPYTHOCTI G[Sj] Ta KUIBKOCTI HpPaBUIBHUX

BIITIOBIIEN o[cj] MO)KHA BHPa3UTH HACTYITHUM CITiB-

BIIHOIIICHHSM:

n-—c;

ofsy]=So[]. ne 5=

c[c j] BH3Ha4yaeThes 32 CKB GiHOMiabHOTO po3-

TIOAIIJTY Ta JOPIBHIOE

Tabmumsg 1
PesynpraTi TeCTyBaHHSA Tpynu onuryBaHux (n=12, k=10)
Howmep 3aBnanHs

n 1 2 3 4 5 6 7 8 9 10 b; 0; 0;

1 0 0 0 0 0 0 0 0 0 1 1 -2,197 | -2,082
2 0 1 0 0 0 0 0 0 0 1 2 -1,386 | -1,271
3 0 0 0 1 0 0 0 1 1 0 3 -0,847 | -0,732
4 0 0 0 1 0 0 0 1 1 1 4 -0,405 | -0,290
5 0 0 0 0 1 1 0 1 1 1 5 0,000 0,116
6 0 0 0 1 1 0 1 0 1 1 5 0,000 0,116
7 0 0 0 0 0 1 1 1 1 1 5 0,000 0,116
8 1 0 0 0 1 0 1 1 1 1 6 0,405 0,521
9 0 0 0 0 1 1 1 1 1 1 6 0,405 0,521
10 0 0 1 0 0 1 1 1 1 1 6 | 0405 | 0,521
11 0 1 1 0 0 1 1 1 1 1 7 0,847 0,963
12 0 0 1 1 1 1 1 1 1 1 8 | 1,38 | 1,502
Cj 1 2 3 4 5 6 7 9 10 11 -0,116 0,000
3; 2,40 | 1,61 | 1,10 | 0,69 | 034 | 0,00 | -0,34 | -1,10 | -1,61 | -2,34 | 0,07

8J~ 2,33 1,54 1,03 0,62 0,27 -0,07 | -0,41 -1,17 | -1,68 | -2,47 | 0,00
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B pe3ynbraTi, HEBU3HAYEHICTh BUMIPIOBAHHS TpY-
JTHOCTi TECTOBHX 3aBJ/IaHb 3HAXOJSTH SIK:

(4)

_ | /
\ICJ(H c) \/pJqJ

Aue criBBinHOMEHHS (4) MoXe OyTH 3aCTOCOBaHO
TIJIBKM B Cepe/HIN 4YacTUHI Jiana3oHy BHMipIOBaHHS
TpynHocTi. JIns KpaifHiX TOYOK Jiama3oHy, A€ HeJiHil-
HICTB CyTTEBa [6]:

2 2
25 1[ 8%5;
D[5;]= a—cj o*[8;]+5 ﬁ
ne )
35 ) [ 826,

<{uale;]-o*[3;])+ % || % sl o]
]

M4 |:CJ] '-IeTBepTI/II/I MOMCHT 61HOM12U'ILHOFO pO3HOI[1J'Iy
m[ﬂ 3n? —p)2+n-p(1—p)(1—6p(1—p));
M} |:C_| ] TpeTlI/I MOMCHT 61HOMlaJ'H)HOFO p031'[0):[1ﬂy
us[cj]=n-p(1-p)(1-2p).

TOMy 3HAYEHHsI CTaHAapTHOI HEBU3HAYEHOCTI IS
KpaiHiX TOYOK [ialia3oHy BUMIpIOBaHHS OYJIH OTpUMaHi
3a CIiBBiTHOMEHHSM (5).

JlaHi po3paxyHKy HEBH3HAUCHOCTI BUMIpIOBaHHS
TPYIHOCTI TECTOBHX 3aBlaHb (TaOi. 1), mpuBeneHi B

Tabi1. 2, ne Sj Ta G|:8j

3 Tabnuii BUIHO, IO CTaHAAPTHA HEBU3HAYEHICTh
BUMIpPIOBaHHS TPYIHOCTI CyMipHa 3 TPYAHICTIO, a B Jie-
SIKMX BHIIQJIKaX — nepesuiye ii. Omxke, odyeBuaHa HEOO-

] [IOJAaHI B JIOTiTaX.

X1JHICTh MiABUIICHHS TOYHOCTI BUMIPIOBaHHS TPYIHOC-
Ti, TOOTO B PO3MHOXKEHHI IaHUX MaTPHIli TECTYBaHHSL.
Tabmaurs 2

JlaHi po3paxyHKy HEBU3HAYCHOCTI BUMIPIOBAHHS
TPYIHOCTI TECTOBUX 3aBJaHb (Tabu. 1)

3. ANropuT™m po3MHOXEHHSA
AaHNX TeCTyBaHHA

CTpyKTypHa cxema, IO LTFCTPY€E alrOpuT™M po-
3MHOXKEHHS JaHUX TECTyBaHHs, HaBeJeHa Ha puc. 1.

Py y

O6uncnenns

° [131-,}
Y Y

leHepaTop

ney —]\L MacTabysaHHs é& Py +Ap;

[01] =
Py y
BusHauyeHHsa /O

moamn 0\1
6iH0Miaanoro

posnoginy

Puc. 1. AIroput™M po3MHOXKEHHS JJAHUX TECTYBaHHS

j 1 2 3 4 5
€] 1 2 3 4 5
5; 233 | 154 | 1,03 | 062 | 027

o[8i] | 089 | 072 | 042 | 037 | 034
i 6 7 8 9 10
‘] 6 7 9 10 11
5 0,07 | 041 | -1,17 | -1,68 | -2,47

o[8i] | 033 | 034 | 042 | 072 | 089

Ha OCHOBI iX paHIOMIi3arii

Ha Buxoai reneparopa IceBJIOBUIAIKOBUX YUCEIN
(ITBY) orpumyroTh mociiioBHICTh uyucen N 3 HOpMalib-
HUM PO3IOJIJIOM, MaTeMaTH4He CHOAIBaHHS SIKOTO J0-
PIBHIOE HYJIIO, @ Cepe/IHE KBaJApPaTUUHE BiIXHMICHHS JO-
piBHIOe 1. B 3anmexHOCTi Bif TeopeTH4HOi HMOBIpPHOCTI
(popmymna 1), sIKy OTpUMYIOTH 38 JaHUMH MaTpHIII Tec-

TyBaHHA O; 1 O i » IPOBOJUTHCS MacITaOyBaHHS ITOCITi-

nmoBHOcTI [IBU 3a 3HaueHHAM cs|:f)ij] (popmyna 2).

[Micns  macmrtaOyBaHHS ~OTPUMYEMO  TIOCIIIOBHICTB
Apj; = c[f)ij] -N, sika TOMa€ThCS 710 3HAYCHD TCOPETUY-
HOI iIMOBIPHOCTI Pjj = pjj + Apj; (Tabm. 5). 3 Bukopuc-
TaHHSIM EMITIPUYHOI HMOBIPHOCTI f)ij 3a (¢opmyioro (3)
BH3HAYAETHCSA MOJIa O1HOMIaJIbHOTO PO3IOLTY.

B 1abia. 3 mpomeMOHCTpOBaHA PO3MHOKEHA MaT-

purs TectyBaHHsS. Ha matpuili mo3HaueHi 3MiHU MOJIH 3
0 Ha 1 Ta HaBHaKW IPH JBOX IUKJIAX paHIOMi3allii.

O pan [8 j} — HEBU3HAUYEHICTh BUMIPIOBAHHS TPYA-
Hocti T3 micns panmomizarii (Tad. 4).

MokHa BHJUTUTH HACTYIHI €Tarld PO3MHOKEHHS
JIAaHUX TECTYBAaHHS Ha OCHOBI paHIOMi3allii.

1. OTpuMaHy MAaTPHIIO BiIIOBIJCH OMUTYBaHUX
Ha TECTOBI 3aBiaHHs Aj;, ne i=1..n,j=1..k ynopsn-

KOBYEMO 3a 3pPOCTAaHHIM KUIBKOCTI BiAITOBigeH 1Mo psii-
Kax Ta CTOBHIIX (Tadi. 1).

2. 3HaxoauMo 3HaueHHs TpyAHocTi T3 §; Ta piBHA
HAaBYEHOCTI OMUTYBaHUX O; 3a aNrOpUTMOM, OIHCAHUM

2] 8, =In 3 g =1
B[2]: §;=In . ,0; =In

k-b;

3. IlepepaxyeMo oTpuMaHi 3Ha4yeHHS O; Ta 6; 3
ypaxyBaHHSM YMOBHOrO Hyist. HOBi 3Ha4eHHS TpyqHO-
cri T3 8 Ta piBHA HaBUEHOCTI ONMUTYBaHUX O 3aHO-
cuMo 1o Tabm. 1.
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TabGmus 3 Tabnuns 4
Po3MHOMXEeHA MATPHUIIS TECTYBAHHS HeBusHaveHicTh BUMiproBaHHs TpyaHocTi T3
; ; 11213141356l 7189 10 TicIIst paHIoMi3allii
A j 1 2 3 4 5
1j 0/l0[O0O]O]O|O]O]JO]O]1 c:
N j 1 3 9 12 16
] 4 ~
1 ZJ 01010104/040101010}1 S pan [Sj] 0,76 | 0,32 | 0,15 | 0,12 | 0,11
Alj [ ololololololololi]o _
ol1]ofojo]olo]o|o]1 J 6 7 8 o | 10
2 0/l0[0]O]O|O]O]JO]1]1 Cj 20 23 30 33 34
0jojojojojolo]1]1]1 O pa [SJ} 0,11 | 0,12 | 0,19 032 | 044
0O{ofoj1j]0]j]OfjO]1]1]0O0
3 0/0/0/0/0/040 1T ]1}1 4. TIpoBoauMO KayiOpyBaHHSI MaTPHIi OTPUMaHHX
0/0j/o0jojojoj1 1 11 PEe3y/IbTATIB 3 METOK HAOMMKEHHA NAHMX OO MOJENI
0Jj0jO0OJ1T]OJO]JO]JT |1]]1 Parmma itepariiiHuM MeTOIOM, OIKMCAaHUM B [6] Ta OTpH-
4 0/l0[O0O]O[O]O]O]1]T]1 . T3 S(l) .
MYEMO HOBI 3HAYCHHS HOCTI . Ta piBHA Ha-
oJojojojoloja 1|11 Y YA j TP
A(l
0jojojoptjrjoptjrjl BYEHOCTI OIMMUTYBaHUX 9(- ).
5 olojojofo |t [1]|1]1]1 o § _
ololololililalil111 5. PobuMo po3paxyHOK HMOBIpHOCTEH IO MOJEIi
2 A(D .
Ag: . . -
6 lolololi1l1lol1lol1]1 Pama (popmyna 1) g & j Ta 0 i OTtpuMaHi pe3yib
] .
p Asi 1ololol ololilalil TaTH PO3PAXYHKIB 3aHOCHMO 210 Ta§n. 5.
5 6. BusHayaemo mMony BiZNIOBiTHO 1O PO3pOOIIEHO-
Asi ololo olol1l1l1]1]1 r0 airOpuTMy PpO3MHOXKCHHS [OaHUX TECTYBAaHHsI
Aq: (puc.1).
]J 010101010 L 11T 1] 7. Po3paxoByeMO HEBU3HAYEHICTh BHMipIOBaHHS
7 A7j ololololol1lol1]1]1 TPYIHOCTI TecTOBUX 3aBhaHb (popmyna 4) micis nBoX
2. TaKTIB paHzoMizalii o [SJ
A7 Jolololol1folol1]1]1 PAHAOMIBAIIL Opan | O]
tlolololilol1l1l1]1 Jlaui TpoBEeNCHUX PO3pPaXYHKIB AJIs JBOX IUKIIB
8 ololrlolilalil1111]1 paHIoMi3aIli HaBeICHO B Ta6J‘II/.ILIi 3. .
olololaloelal1l1l1l1 3 oTpuMaHHX PE3YIIBTATIB BIHO, WO TOYHICTH
olo lolol i1t i1, BHU3HAYCHHS TPYIHOCTI TECTOBUX 3aBAaHb ITiIBHUIIH-
Jlach, aje B CepelHill YacTWHI [iara3oHy 3ajJHIIAIACh
9 010101 |1 |1 ]1[T1T[1]1 .

HU3bKO. Lle mosiCHIOEThCS TUM, IO OiJisi YyMOBHOTO
0jojt1tjo 111111l HYJS PO3pI3HEHHS 3HAYEHb TPYAHOCTI MOTpedye Oinb-
0jojtrjojoptjrjprjprgl 110r0 06’ €My MOYaTKOBOT BUOIPKH.

10 0101001 |1 ][1[1T[1]1
olojolrlal il [1]1 BucHoBku
O|1[1]O0jO |1 |1]1]1]1 BimoMmo, 110 3a pe3ysbTaTaMH TECTYBAHHS B MAJIUX
11 olo |1 l1l1l1l1]1]1]1 BHOIpKaxX HEBM3HAYCHICTh BHUMIPIOBAHHSA TPYIHOCTI
ololtlalrltl1lt]1]1 TECTOBHMX 3aBJaHb NMPAKTHYHO CyMipHA 31 3HAUCHHSIMH
A, BHUMIpPIOBAaHOI TPYAHOCTi. 3MEHIIEHHS HEBH3HAYEHOCTI
] S L U 0 O T U I A S B O MOXJIHBE a00 3 3aydeHHSIM JaHHUX JOJATKOBHX TECTY-
pl A2 lololilililalililila BaHb MPU MPOBEACHI MOHITOPHUHTY CHCTEM TECTYBAaHHSI,
A2 a00 3 BUKOPHUCTAHHSAM HITYYHOIO PO3MHOKEHHS BHOIp-
Rjylo|l1 |1 |1 |1 |11 |1]1]1 KU JTaHUX Majioro oo’emy.
Tabmuus 5
oo U . .
VIMOBipHOCTI pj;* BIipHOTO BUKOHAHHS i-M y4ACHHKOM j-I'0O 3aBJaHHs
; 1 3 5 6 7 8 9 10
1 0,01 0,01 0,02 0,03 0,05 0,07 0,10 0,22 0,33 0,55
2 0,01 0,03 0,05 0,08 0,11 0,16 0,22 0,41 0,56 0,75
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3akiHueHHs Tadi. 5

Jf 1 2 3 4 5 6 7 8 9 10
3 0,03 0,06 0,10 0,14 0,20 0,27 0,36 0,58 0,72 0,86
4 0,05 0,10 0,16 0,23 0,32 0,41 0,50 0,72 0,82 0,95
5 0,08 0,17 0,26 0,35 0,45 0,55 0,64 0,82 0,89 0,95
6 0,08 0,17 0,26 0,35 0,45 0,55 0,64 0,82 0,89 0,95
7 0,08 0,17 0,26 0,35 0,45 0,55 0,64 0,82 0,89 0,95
8 0,13 0,26 0,38 0,49 0,59 0,68 0,76 0,89 0,94 0,97
9 0,13 0,26 0,38 0,49 0,59 0,68 0,76 0,89 0,94 0,97
10 | 0,13 0,26 0,38 0,49 0,59 0,68 0,76 0,89 0,94 0,97
11| 022 0,39 0,53 0,63 0,72 0,79 0,85 0,94 0,96 0,98
12| 036 0,56 0,69 0,77 0,84 0,88 0,92 0,97 0,98 0,99

Sk moka3zaB OrJIsiA JIiTepaTypH, 3aCTOCYBaHHS CIO-
co0iB PO3MHOXKEHHS JTAHUX 3 BUKOPUCTAHHSIM «CKJIajie-
HOT'O HOXa» a00 «OyTCTpen-MeTony» He Aajd MOXKIIHU-
BOCTI 3MEHIIIUTH HEBU3HAYCHICTh BUMIPIOBAHHS TPYI-
HOCTI.

B poOoTi 3amporoHOBAaHO CIIOCIO PO3MHOMKEHHS
JIAHUX TECTYBaHHS, 3aCHOBaHMI Ha paHioMi3allii mat-
pHILi aHUX TECTYBaHHS y BIAMOBITHOCTI 3 OGiHOMiajb-
HUM DPO3MOALIOM, MapaMeTpH SIKOr0 BU3HAYAIOTHCS 3a
Mozemto Pama.

3a obnacte paHgoMizalii 00paHo 00JacTh, 110 HA
MPaKTHIi BiANOBiga€ HECTAOLIFHOCTI JIATEHTHOrO Ia-
pameTpy, a Ipu MOJCITIOBaHHI 00JIaCTi, J¢ HMOBIPHICTH
3a Momemo Pamia 3HaxomuTthes Oinmsa 3HaueHHs 0,5 i
BianoBinae (akTy 3MiHM PO3TALTYBaHHSI MOJH OiHOMIia-
JILHOT'O PO3IOMITY Ta BiAMOBITHO 3MiHI PIllICHHS B MaT-
puni tectyBanus 3 0 Ha 1, i HaBmaku. Ilicast omparo-
BaHHS JAHWX, BU3HAYCHHUX MPU PO3MHOKCHHI BHOIPKH,
OTPUMYEMO YTOYHEHE 3HAYECHHS TPYJHOCTI TECTOBHX
3aBJIaHb 31 3MEHILIEHO HEBU3HAYEHICTIO.
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CNnocob PABMHOXEHUA OAHHbLIX TECTUPOBAHUA HA OCHOBE UX PAHOOMU3ALIMU
A.A. Kpasuenko, H.A. fIpemuyk

B pabome npednosicen cnocob pasmnodcenust OaHHbIX MECMUPOBAHUsL C YElbl0 YMEHbUIeHUS HeONPeOeleHHOCIU usmepe-
HUsL MPYOHOCMU MeCcmoguiX 3a0anuii no dsmum 0auuvim. Cnocob pazmHodicenus 8blO0OPKU OAHHBIX MECUPOBAHUS MOOETUpYem
GAUSHUE IK302EHHBIX U IHOOLEHHBIX (PAKMOpPo8 ¢ npuMeneHuem OUHOMUAIbLHO20 pacnpedenenus u modeau Pawa 6 obnacmu ne-
cmabunbHocmu iamenmuo2o napamempa. Ilpusedenvl pe3ynomamoi, OeMoncmpupyiowue 3¢dekmugnocme gHeOpeHUsi OAHHO20
cnocoba.

Kniouesvie cnosa: mpyonocme mecmosvix 3a0anutl, yposensb 00y4eHHOCU, HeONPedeleHHOCHb U3MepeHUs mpyOHOCHU,
PA3MHOICEHUEe OAHHBIX, PAHOOMUZAYUS.

REPRODUCTION METHOD OF TEST DATA BASED ON THEIR RANDOMIZATION
A A. Kravchenko, N.A. Jaremchyk

In this paper, we proposed a method for reproduction test data in order to reduce the vagueness of measurement the diffi-
culty of test tasks on these data. Method of reproduction data sample of testing simulates the effect of exogenous and endogenous
factors using the binomial distribution and the Rash model in the area of instability the latent parameter. We have also pre-
sented the results which demonstrate the effectiveness of the introduction of this method.

Keywords: the difficulty of test tasks, the level of knowledge, the vagueness of measurement the difficulty, reproduction of
test data, randomization.
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