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Po3po0sieH0 MeTO OLiHIOBAHHS SIKOCTi TECTOBHX 3aBJAaHb, OCHOBAHUII HA eKCMEPTHHX
OL[IHIOBAHHSIX NMOKA3HUKIB SIKOCTi TECTOBOIr0 3aBlaHHA. OTPUMAHO Pe3yJabTATH MOJETIOBAHHS
HelipoHHOI Mepexi NI po3B’ si3aHHs 3aaadi kiaacugikainii TecToBUX 3aBAaHb 3 OUiHIOBAHHS
sKocTi. BuOpano cTtpykTypy Mepeski, miAroroBjieHo HaBYAIbHY MOCJTITOBHICTH i NMpoBeaeHO
HacTpooBaHHs (HaBYaHHA) HeiipoHHoi Mepexi. IToOyaoBano MareMaTH4YHY MoOJAeIb i
NMPOAHAJII30BaHO ii .
Kuiio4oBi cjioBa: TecTOBi 3aBAaHHs, OUIHIOBAHHS SIKOCTI, MOKA3HMKH SIKOCTi, HelipoHHA
Mepexka, OTHOWIAPOBHI NMepcenTPoH.

The method for test tasks quality assessment based on expert assessments of test tasks
qguality indexes has been developed. The single-layer perceptron simulation for test tasks
quality assessment problem solving has been conducted. The network structure has been
chosen, the training sequence has been prepared and the neural network training has been
carried out. The mathematical model has been built and its analysis has been conducted.

Key words: test tasks, quality assessment, quality indexes, neural network, single-layer
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Beryn

[NeprroueproBruM 3aBJaHHSM CY4acHOTO €Taly PO3BUTKY OCBITHBOI'O MPOIIECY € MOMIMIIEHHS SKOCTI
HaBYaHHs. BaxxnuBa HaykoBa mpobiema — momyk e)eKTUBHUX NUISXIB PO3pOOIICHHS 1 BIPOBAKCHHS Y
HaBYaJbHUI MPOIIEC MPOTrPECUBHUX 1H(QOPMAIIMHUX CHCTEM KOMIT IOTEPHOT'O TECTYBaHHs, MPU3HAYEHUX
JUTsl iIHTEHCUBHOT'O IHTEPAKTUBHOTO YIPABIIiHHS HABYaJIbHUM TpoiiecoM [1, 2].

TectroBa popMa KOMI' FOTEPHOIO KOHTPOJIIO 3HAHb € OJHIEID 3 HaMaKTyaJbHINIUX CY4aCHUX METO-
JOJIOTIYHUX TPUAOMIB IHTeHCH]iKalmii Tpolecy HaBYaHHS 1 TEXHOIOTIYHUX 3aco0iB  edeKTHBHOI
oprasizariii 3BOpOTHOT0 3B’ 13Ky CUCTEMH 3 00’ EKTOM YIIPaBJIiHHS.

ToYHICTh OIIIHIOBaHHSI PIBHS IIJATOTOBKH CTYJIEHTa BapilOEThCS 3AJIEKHO BiJ| SIKOCTI TECTOBOT'O
MaTepiainy. BuzHaUHUTH SIKICTh TECTOBHX 3aBJIaHb MOXKJIMBO aBTOMATUYHO B XOJi CTATUCTHYHOI 0OpOOKH
pe3ynbTaTiB TecTyBaHHs [3—6] i 3a 1OMOMOr OO OLIIHFOBAHHS €KCIIEepTiB [7].

HenomikoM cratucTH4HOI 00pOOKH Pe3y/IbTaTiB TECTYBAaHHS € T€, 10 BUXIJIHUN TECTOBHH MaTepial
HEoOXiJHO BUMPOOYBAaTH HA JOBOJI BenuKii BUOIpi cTynentiB (He meHme Hixxk 150-200 ocib). 3a3Buuaii
1le HAKOMMMYEHHS JaHHWX TPOTATOM TPHOX—I STH POKiB. 3a Ied TepioJ] MOXKYTh 3MIHIOBATHUCS YMOBH i
CepeIOBHIIC HABYAHHS, 1110 BIUIMBAE HA CTATUCTUYHI MOKA3HUKH PE3y/IbTaTiB TeCTyBaHHs [8].

[lix yac BUKOPUCTaHHS EKCIIEPTHUX METOMIB OJHIEI0 3 OCHOBHUX TNpoOIeM € 00’ €EKTUBHICTh
OLIIHIOBAHHS SKOCTI TECTOBHMX 3aBJIaHb, KOMIICTCHTHICTh €KCIIEPTIB 1 HASIBHICTh TaKUX.

Mera poboTH nonsArae y po3po0OJieHHI 3pYYHIIIOro, Mo He MOTpedye BEIMKUX 3aTpaT 4acy i MOIIyKy
KOMITETEHTHUX EKCIEePTiB, 00’ EKTUBHOTO METOAY OI[IHIOBAHHS SIKOCTi TECTOBHX 3aBJIaHb Y TIEBHUX YMOBaXxX
1 CepeloBHINI HaBYaHHS 3 MOXKJIMBICTIO IOJAJIBIIOTO JOOMPAIIOBAHHS 1 TECTOBOrO, 1 HABYAJILHOIO
MaTtepiaiy.

MeTto/ oniHIOBaHHSA SIKOCTi TECTOBHX 3aB/1aHb

Ha puc. 1 nogaHo cTpykTypy HOTOKIB JaHUX PO3POOICHOI0 METOY OI[IHIOBAHHS SKOCTI TECTOBUX
3aBJIaHb, Y Ky BXOJATH TaKi KOMIIOHEHTH:

1. Crynenru.

2. Buxkmagau.

3. Iudopmariiiina cucrema:

CHCTEMa TECTyBaHHS,

IHCTpYMEHTApill JUTs MPOBEICHHS aHKETYBaHHS;

0aza j1aHuX;

cucrema kinacu(ikallii TeCTOBUX 3aBJaHb Ha 0a3i HEHPOHHOT MepeKi.
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Indopmauniiina cucrema

Cucrema kiacndikaunii
TeCTOBHX 3aBIAllL
1a 6asi neiiponnoi Mepexi

I

basa

Inerpymenrapiii / JAaHX

JJIA npoBejaenms
anKerysanmis

Cucrema
TecTYBAHIIs

Puc. 1. Cmpyxmypa nomoxie 0anux mMemooy oyiHIO8aHHs AKOCMI MECMOBUX 3a60AHb

Mouarox

P | 4
TecryBanus i
Bindip excneprin
/1A BHIHAYEHHA
HOKA3HHKIB AKocTi
TECTORHX 3ABIAHL

I

" AHKETYBAHHA
i hopmyBanun
BXIIHHX JaHHX
ILJIH BH3HAYEHHA
OUIHKH AKOCTI
TECTOBMX 34B1AHL

_3_|_ 6

Buznasenns
ONiHKH AKOCT]
TECTOBHX 3aBIAHD
33 PESYILTATAMH
OIHTYBAHHA
Beix eKcneprie

Busnauennn
NiICYMEOBOT OLiHKH
AKOCTI
TECTOBHX 34B/IAHB

Mincymrosa
ouiHka srocTi
BHCOKAT

HOUIIPHIIIUBHHI!H
TECTOBOIO 3ABI1AHHT

-«

Kinenes

Puc. 2. Aneopumm memooy oyinio8anHs SKOCMI Mecmosux 3a60anb

OCHOBHHM KOMITOHEHTOM iH()OPMAIiiHHOI CHCTEMH € CHCTeMa TecTyBaHHs. Bixke po3pobieno 6e3mia
PI3HOMAHITHUX CHCTEM TECTYBaHHsS, TOMY HEMae HEOOXIAHOCTI po3polisaTd HoOBy. Cepem cucTeM
TECTYBaHHs MOXKHA BHJUTUTH KOMIT FOTEPHY CHUCTeMy TecTyBaHHs 3HaHb OpenTEST 2.0, po3pobieny B
XapKiBCbKOMY HAI[IOHAIbHOMY VHIBEPCHUTETI paliOeNeKTPOHIKH, SKa EKCIUIYaTyeThCS YIPOIOBXK
JICKITBKOX POKIB Y HM3I[I HABUAJIbHMX 3aK/IaliB YKpaiHu. Takoxk 110 KOMIIOHEHTY MOXE 3aMIHHTH CUCTEMa
enekrpornoi ocBiti (LMS, CMS), B siky BXOAUTh iHCTpyMEHTapiii KOMIT FOTEPHOI'0 TECTYBaHHs. 30Kpema,
B 3HTY BukopucroByrots Moodle — cucremy ympapiiHHS BMICTOM caiita, po3po0JeHy i TOro, mod
BHKJIaIa4i MOTJIH CTBOPHTH sikicHi online-kypcu [9, 10].

[Ticns TecTyBaHHS CTYIEHT, SIKAH JOCST BUCOKOro abo JOCTaTHBOrO PIiBEHs, TOBUHEH BiIMOBICTU Ha
3aMUTaHHSA aHKETH, TOB’s3aHi 3 MOKa3HUKAMHU SKOCTI TECTOBUX 3aBliaHb, Ha SKI CTYJIEHT JaB IPaBUJIbHI
BianoBigi. Jis 1bOro HEOOXIAHWHA IHCTpyMEHTapiii /Jisi MPOBEIACHHS aHKeTyBaHHS (ONMHTYBaHHS).
ChoroziHi BxKe 3'SBISIFOTBCS JIOJATKH, IO JalOTh 3MOTY CTBOPIOBATH TECTH, ONUTYBAaHHS Ta aHKETH,
manpukian, Mentimeter, mQlicker, Kahoot [11-14]. [ns Hamoi poOOTH MOYKHA B3STH BXKE PO3POOIECHHIMA
JOAaTOK 1 CHHXPOHI3YBaTH 13 CHCTEMOIO TECTyBaHHS ab0 pPO3POOHMTH CBI MPOrpamMHUN MOIYNb JUIS
MPOBENICHHS OMUTYBaHHS.
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Po3po0HMKOM HABYAJILHOTO Ta TECTOBOI'O MaTepially € BUKJIaaad.

Jiis poii eKchepTiB, sKi OI[IHIOBATUMYTh TOKa3HUKH SIKOCTI TECTOBUX 3aBlaHb, BiIOMpaOTh
CTYJCHTIB, SKi ITOKa3aj¥ BUCOKHI a00 TOCTATHIM piBeHb 3HAHB 3a pe3yJbTaTaMH TECTYBaHHs 1 IPaBUIBHO
BIJIIOBLIM Ha BiAIOBiAHE TecToBE 3aBAaHHs. OTXKe, Ul pOJli €KCIIEPTIB HAa KOXKHE TECTOBE 3aBIaHHs Oyie
migOupaTrCs PI3HUHN CKIIaJ CTYJICHTIB 3 PI3HOIO KUTBKICTIO OaiB.

Takox B iH(pOpMaliliHy CHCTEMYy INOBHHHA BXOAWUTH 0Oa3a JaHUX, NpHU3HAUYCHA M 30epiraHHs
pe3ybTaTIB TECTYBaHHS 1 OI[IHOK IMOKA3HMKIB SIKOCTI TECTOBUX 3aBAaHb 1 BiIOOPY JaHMX JJIS MOAAJIBIIOL
00po0ku (kmacuikarlii TECTOBUX 3aBJaHb 3 OLIHIOBAHHS SKOCTI).

Binibpani B 6a3i TaHUX pe3yabTaTH OMUTYBAHHS 3 KOXKHOTO TECTOBOT'O 3aBJaHHs 00poOIIsie cucTeMa
knacuikamii TECTOBUX 3aBJaHb, HA BUXOMI SKOi OTPHUMYEMO IJICYMKOBY OIIHKY SIKOCTI TECTOBOI'O
3aBAaHHs. SIKIO OIliHKa SIKOCTI TECTOBOI'O 3aBJaHHS HU3bKa a00 CepelHs, TO Y BHKJIaJa4ya € MOXKJIMBICTD
MpOoaHai3yBaTH MOKa3HUKH SIKOCTI ¥ TOOMPAIFOBATH 1€ TECTOBE 3aBIaHHS.

Ha puc. 2 HaBeieHO aJropuT™M METOY OL[IHFOBAHHS SKOCTI TECTOBUX 3aBIaHb.

Cucrema wiacugikanii TeCTOBUX 3aBAaHb MOBHHHA IEPETBOPHTH M-BUMIPHUI MAacHB BXIITHHX
JaHuX (EKCIIePTHUX OIMIHOK TMOKA3HHKIB SKOCTI TECTOBOI'O 3aBJIaHHs) Ha N-BUMIPHHN BUXITHHMH MacHB
naHux (OI[IHIOBaHHS SIKOCTI TECTOBOrO 3aBaaHHs). [ BHIIIEHHS ITOCTABICHOTO 3aBIaHHS MOXKHA
BUKOPUCTATH HEHPOHHY MEpeXKy, IO Ji€ 3a MPUHIUIIOM Mojeii “dopHoi ckpunbku” [15-19]. V cratTi
JOCITIKEHO MOYKJIMBOCTI OaratokpurepiaibHOl Kiachdikallii TSCTOBUX 3aBJaHb 3 OIIHIOBaHHS SIKOCTI Ha
0a31 0JJHOIIAPOBOTO TEPCENTPOHA.

Buxinni nani Ta MoeloBaHHS HelipOHHOI Mepexi

BxigguMu maHuMHe 71 BH3HAYEHHS OIHIOBAHHS SIKOCTI TECTOBOI'O 3aBIAHHS € IOKA3HUKH SKOCTI

TECTOBOIO 3aBJAAHHS:
CTUCIICTh (JIAKOHIYHICTB) (DOPMYJIFOBAHHS 3aBIaHHS;
CTUCIICTh (JIAKOHIYHICTB) (DOPMYJIFOBAHHS BapiaHTIB BiAMOBIICH;
TOYHICTH (OHO3HAYHICTH) (OPMYITFOBAHHS 3aBIaHHS;
TOYHICTH (OMHO3HAYHICTH) (POPMYITFOBAHHS BapiaHTIB BiMOBIICH;
SICHICTh IHCTPYKIIIT 10 3aBAaHHS;
KOPEKTHICTh ()OPMH 3aBIaHHS;
JOCTaTHICTh HEOOX1IHOT KIJIbKOCT1 BapiaHTIB BIAMOBIACH;
BIIOBIIHICTh (POPMYITFOBAaHHS BapiaHTIB BiAMOBIJACH 3aBAaHHIO;
BIJIOBIIHICTh 3aBJaHHS HABYAJIBHOI JUCIMILIIHH, PO3ILTY, TEMHU;
BIJIIOBITHICTh PIBHIO CKJIAJHOCTI 3aBJAaHHS.

VY pe3ynprari OTPUMAEMO JABIMKOBHHA BEKTOP TOKAa3HHUKIB
SIKOCTI TECTOBOT'O 3aBIAHHS 3 JECATH eJIeMEHTIB, ne 1 o3Haugae, 110
IIOKa3HUK $KOCTI Bimmosigae BuMo3l, a 0 — 1o He Bigmosigac.
I'eHepoBaHMII BEKTOp MOAAETHLCS HA BXOAU HEHPOHHOI MEPEXKi, sKa
o0unciIIoE OIHKY sKoCTi. OIHKK SKOCTI TECTOBOTO 3aBIaHHS
MOXYTh OyTH YOTUPHOX THUIIIB:

OITiHKa SKOCTi TecToBoro 3aBaanus Bucoka (1 0 0 0);

OIIIHKA SAKOCTI BHCOKa, aj¢ TECTOBE 3aBIaHHS HE
BiamoBimae pisuio ckmagauocti (0 1 0 0);

OIliIHKa SAKOCTI BHCOKa, aj¢ TECTOBE 3aBIaHHSI HE
BI/IIOBiTa€ HaBUYANBHIM qUCIUILIIHI, po3aity, Temi (0 0 1 0);

OLlIHKA $KOCTI TECTOBOIrO 3aBIAaHHS HU3bKA 1 BOHO
morpedye moompamoants (000 1).

3 mepepaxoBaHMX BHILE ACCATH IMOKA3HHMKIB SKOCTI MEpIi
YOTUPU HaWBa)KJIUBII, 1 SKIIO Xo4ya O OJHE 3 HUX HE BIAMOBIIAE
BHMOI'aM, TO BBA)KAIOTh, 110 TECTOBE 3aBIAHHS HU3BKOI SKOCTI.

OTxe, HEOOXiIHO CHPOCKTYBaTH HEHPOHHY MEpEKy, 31aTHY
aHaJi3yBaTH TOKA3HUKH SIKOCTI W TPAaBUJIBHO BUCTABISTH OI[IHKY Puc. 3. Odnowaposui
SIKOCTI TECTOBOI'O 3aBIaHHS. nepcenmpon
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Jnst BUpIIIEHHS MOCTABJIEHOIO 3aBAaHHS MOXXHA BHKOPHUCTATH OJHOIIAPOBHH IEPCENTPOH.
ApXITEKTYpY OJHOIIAPOBOT'0 TIEPCENTPOHA MOJ]AHO HA pUC. 3.

BaxxiMBo 3ayBakuTH, L0 Ul HEHPOHIB Mepeki € BekTop 3cyBiB D (ckmamaerbcs 3 40THPHOX
eJICMEHTIB). 3CYB KO)KHOT'O HEHpOHA MiICYMOBYETHCS 3i 3BOKCHHM BXOJIOM 1 pe3yjbTaT Ili€i cyMH €
apryMeHToM QYHKIIIT aKTHBaIlii HeHpoHa.

Hani chopmyemMo HaBUaIbHUE HaOip criocTepekenb. HaB4anabHa MOCHTIIOBHICTS TpecTaBiieHa 355
BXiTHUMH 00pa3aMHu i TaKOI0 CaMO0 KITBKICTIO OuikyBaHMX OLiHOK {iNputs; targets}, ne inputs — BexTopun
BXOJIiB, targets — Bekropu IiIeH.

BekropiB BXOmy, BIIMOBIJHUX TEPIIOMY THITYy OI[IHIOBaHHS SIKOCTI TECTOBOTO 3aBJaHHS, BCHOTO 5
(tabm. 1), BigmoBimHuX apyromy tuiy — 16 (tadm. 2), tperboro — 11 (ta6u. 3), yerBepromy — 992.

3 pemrru 669 mpororumiB, He BUKopHcTaHMX y HapuaHHi, 100 OymyTh BHKOpHCTaHI IijJ dYac
MepEeBIpKY HEHPOHHOT MEpEKi Ha Mpalie31aTHICTh. TecTyBaHHS 3a JOIOMOI'0I0 00pa3iB, He BUKOPHCTAHUX
i1 Yac HaBYAHHS, TIPOJIEMOHCTPYE KOPEKTHHH BIATYK HA HOBY iH(OpMAILitO.

Jnst BU3HAYEHHsI 3HAYCHDb Bar 1 3CyBiB, SIKi MIiHIMI3yIOTh ITOMWJIKY HaBYaHHS, HEOOXITHO HAaBUYUTH
HEHpOHHY Mepexy. Bci anroputmMu HaBYaHHS (DYHKIIOHYIOTH KPOK 32 KPOKOM 1 IIi KPOKU TNPHIHATO
HasuBaTH emoxamu (rukiamu). ITix gac KOXKHOTO MMKIY Ha BXiJ Mepexi MOCITiZOBHO IMOTAOTHCSA BCi
eJIEMEHTH HaBYAJIbHOI MOCIIIOBHOCTI, ITOTIM OOYHCIIIOIOTHCS BUXIAHI 3HAYCHHS MEPEXI, TOPIBHIOIOTHCS 3
[UTBOBUMH 1 O0YHCTIOETHCS (PYHKITIOHAT TTOMIIIKH.

3HaueHHs1 QyHKI[IOHANA, a TAKOXK WOTo TpajlieHTa BUKOPUCTOBYIOTh JIJIsl KOPUTYBAHHS Bar i 3CyBiB,
ITICJISE Y0ro BCl i MOBTOPrOIOTHCS. [loyaTKoBi 3HaYCHHS Bar i 3CyBiB BUOMPAIOTh BHIIaJIKOBUMH, a IIPOIIEC
HABYaHHS TPUIHUHSAETHCS, KOJH BHKOHAHO TEBHY KUTBKICTh IMKIIB a00 KOJH IMOMMUJIKA JOCATHE JESKOT0
MiHIMaJIbHOTO 3HAYCHHS UM MepecTaHe 3MEHIITYBaTHCS.

Tabauys 1

BexTopu Bxoay, BiAnoBiaHi mepumiomy THILY
OL[iHIOBAHHS SIKOCTi TECTOBOI'0 3aBAHHA

BexTopu Bxoay OuikyBaHU# BUXi]
1111111111
1111011111 (J)'
1111101111 0
1111110111 0
1111111011

Tabnuys 2

BexTopu Bxoay, BignoBiani ipyromy Tumy
OL[iHIOBAHHS SIKOCTi TECTOBOI'0 3aBAHHA

BexTopu Bxoay OuikyBaHU# BUXi]
1111111110
1111111100
1111111010
1111110110
1111101110
1111011110
1111111000
1111110100
1111101100
1111011100
1111110010
1111101010
1111011010
1111100110
1111010110
1111001110

[oNeN Ne]
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Tabauys 3

BexTopu Bxoay, BiinoBiaHi TpeTboMy THILY
OIiHIOBAHHS SIKOCTi TECTOBOI'0 3aBIAHHA
BexTopu Bxoay O4iKyBaHUI BUXIi]
1111111101
1111111001
1111110101
1111101101
1111011101
1111110001
1111101001
1111011001
1111100101
1111010101
1111001101

(ol —NeoNe]

3a Ttakoi Qopmanizamii 3aBIaHHsS HaBYaHHS mepeadadaroTbes Bimomi OakaHi (IiTbOBI) peakiii
MepexXi Ha BUXITHI CHTHAJHM, IO aCOI[IIOETHCS 3 MPUCYTHICTIO BYMTENSA, a TOMY TaKUH MpOIeC HaBYaHHS
Ha3MBaOTh HABYAHHSAM 3 BUMTENEM. [HOAI alroOpuTMHM HaBYAaHHS 3 BUMTEIEM HA3WMBAIOTh TAKOX aliro-
PUTMaMH 3 3a0X0YCHHSM.

HacrpoloBaHHs nepcenTpoHa i po3po0dsaeHHs1 MoaeJi

Jlnst HaBYaHHS Mepexi BUOpaHUi IpajlicHTHUI aIrOpUT™M HaBYaHHSI.

s HelipoHiB BuOepeMo jorapudmiynai curmoiganbHi ¢GyHkmii aktuBamii. Takoro Tumy (yHKIis
aKTUBAallli BUOpaHa TOMY, 110 Jialla30H BUXITHUX CUTHATIB ays 11ie€l GyHkiii Bu3Haueno Big 0 1o 1, 1 mporo
JOCTAaTHBO, 100 chOpMYBATH 3HAYCHHS BUX1IHOTO BEKTOPA.

Jnst tectyBaHHA HeHpoHHOI Mepexi BukopucraHo 100 BapiaHTiB BeKkTOpa BXOAYy, 3 SKHUX 22
BHUKOPHUCTOBYBAJIHCS B TIPOLIECi HABUAHHA 1 78 — He BUKOPUCTOBYBaJHCs. B pe3ynbrarti HelpoHHA Mepexa
He 3po0uia xoaHoT mommiiky, Bei 100 moganux Ha BXin 00pa3iB Oynu Kiack(iKoBaHi MPaBUIBHO.

[ToOynyeMo MaTeMaTH4YHY MOJENb 3MOJCIbOBAHOI OJHOIIAPOBOI HEHPOHHOI MeEpeXi IPSIMOro
MOIIHPEHHS.

Matpuiis BaroBux Koeili€eHTiB:

®9 8 8 8 3 3 4 3 16 176
wo8 8 8 8 2 3 2 2 3 -1
11 11 11 11 3 3 0 0 -9 4=
§-24 24 -22 -21 -8 -8 -7 -7 -2 25
Bexrop 3cyBiB:
b=(-72 -37 -51 110).
CurmoinanbHa (YHKIIsI aKTHBAIIii JJ11 KO)KHOTO 00YMCIIIOBAIEHOTO HEHpOHa:
f (%) -1 @
1+exp(- x)
3a3HauMMO JTOBUILHUI BEKTOP BXOMY P, 1110 BiAOBiga€e BUCOKIH OIIHII SIKOCTI TECTOBOTO 3aBAaHHS:
P=1111111111).

Po3paxyHOK BeKTOpa apryMeHTiB i1l PYHKIIIT akTUBAIT HEHPOHIB MepexKi:

S=P*W' +b. 2)
Po3paxyHOK BUXIIHOrO CUTHAITY A
S)0 @ 099

s¥): ¢ oo L
Ss?). $2.473*10°%7

S §1.67*10-5 p
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VY pe3ynabpTaTi MOJENIOBaHHS OJHONIAPOBOTO IIEPCENTpPOHA 1 MOJaBaHHA Ha BXiJ BEKTOpA,
BIJIIIOBITHOTO BUCOKIH OIIHII SKOCTI TECTOBOrO 3aBJaHHs, MepeXa 3reHepyBasia MpaBUIbHUNA BUXITHHHI
curran (100 0).

3a migcyMKaMu MPOBENCHOTO aHallizy MaTeMaTWYHy MOJENb OIHOIIAPOBOI HEWPOHHOI Mepexi
MPSIMOTO TIOMIMPEHHS MOXKHA 3alHCATH y TAKOMY BUTJISIIL:

Y = f(P*W +b), ©)
ne P —Bexrop Bxony 3 10 enementis; W — MaTpuiist BaroBux KoeQilieHTiB 3B’ s3KiB (CHHAIICIB) HEHPOHIB 3i
Bxomamu; b — Bektop 3cyBiB HelipowniB; f (X) — nmorapudmiuHa curmoinanbHa QyHKIIiS aKTHBALIT IS BCiX
HEHUPOHIB Mepexi; Y — BUXITHUI BEKTOP CHUTHAJIIB HEHPOHHOI Mepexi (MICTUTh YOTUPHU CIICMEHTH).

BuchHoku

Y xomi poboTu po3pobiIeHO METO] OLIHIOBAHHSI SIKOCTI TECTOBMX 3aBJIaHb, 110 HE MOTPEOYE BEIUKHX
BHTpAaT 4Yacy 1 IOIIYKYy KOMIIETEHTHHMX €KCIIepTiB. MeTol OCHOBaHHMA Ha EKCIIEPTHUX OI[IHIOBAHHSIX
MOKa3HUKIB SKOCT1 TECTOBUX 3aBJaHb CTYACHTIB, SKI YCHIIIHO BUBYMIM HaBYAIbHHH KypC, IO Ja€ 3MOTY
00’ EKTHBHO OI[IHUTH SIKICTh TECTOBUX 3aBJIaHb y NIEBHUX YMOBAX 1 CEpeOBHUIIII HABUYAHHS.

Takox NpoBeICHMM aHalli3 IMOKa3aB, MO 3ajadyy Kkiacugikaiii TeCTOBHX 3aBJaHb 3a BEIHUKOIO
KUTBKICTIO BXIZHUX TMapaMerpiB (IMOKa3HUKIB SKOCTI TECTOBHUX 3aBJaHb) MOXKE BHPIIINTH HEHpPOHHA
Mepexa TPsSMOro ToImupeHHs iHpopmarii (mepcenTpon). OQHAK 3a3HAYMMO, M0 MOXKYTh BHHUKHYTH
CKJIAJIHOCTI y BHKOPHUCTaHHI TaKOTO MiIXOAY JUIS BHOOPY apXiTeKTypH HEHPOHHOI Mepexi i MmiaroToBKH
perpe3eHTaTHBHOI HaBYaIbHOT BUOIPKH JIJIsl HACTPOIOBAHHSI HEHPOHHOT MEPEKi.
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TESTSTASKSQUALITY ASSESSMENT METHOD

I ntroduction

The significant scientific problem is the search of effective ways of the advanced computer testing
informational systems intended for the intense educational process interactive control development and
implementation in educational process. The accuracy of student level assessment varies depending on
testing material quality. The purpose of this work is to develop a more user-friendly objective method for
test tasks quality assessment, under certain conditions and learning environment with the possibility of
further revision of testing and training material, which does not require significant time costs and is out of
the necessity to conduct competent experts search.

Test tasks quality assessment method
The structure of test tasks quality assessment method — the actors, subsystems and corresponding
data flows — is given. There are the following components included: students; teacher; the information
system. Theinformation system contains: the system of testing; thetool for the questionnaire; database; the
neural network-based system for test tasks classification. The algorithm of test tasks quality assessment is
given.

Initial data and neural network simulation
Thetest tasks classification system has to convert m-dimensional input data vector (test tasks quality
indexes expert assessments) into n-dimensional output data vector (test task quality assessment). In given
article the investigation of quality-driven single-layer perceptron-based multi-criteria test tasks
classification accomplishment possibility has been conducted. The network structure has been chosen, the
training sequence has been prepared.

Per ceptron tweaking and mathematical model development
To train the network the gradient training algorithm has been chosen. While neural network testing
there have been used 100 variants of input vector. As aresult there have been leveraged no errors by the
network — all of 100 input variants have been classified correctly. The mathematical model has been built
and its analysis has been conducted.

Conclusions
The method for test tasks quality assessment which doesn’t require the significant time costs and
competent experts search necessity has been developed. It's based on students test tasks expert
assessments. Method is grounded on the tasks obtained from students successfully passed the discipline. It
allows to make the abjective assessment of test tasks quality for the conditions and environment given.
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B. 3opin, B. Banaypa, P. Xpadarun, M. Ilaceka, H. Ilaceka
IBaHO-®paHKiBCHKUI HAI[IOHALHUM TEXHIYHHUIA YHIBEpCUTET HA(TH i razy,
[Mpukapnarcekuii HamioHadbHHUN yHiBepcHuTeT iM. B. Credannka

YAOCKOHAJIEHHSA METO/AIB OIIIHIOBAHHS HABYTTSA 3HAHD
CTYJAEHTIB HA OCHOBI JUCTAHIIMHOI'O HABYAHHSI

© 3opin B., bandypa B., Xpabamun P., [lacexa M., [lacexa H., 2016

Po3rasinyTo eMmipu4yHuii MeT0J BHU3HAYEHHSI ONTHMAJBLHOIO 4Yacy TeCTyBaHHS 3HAHbL
cryaeHTiB. Lleil yac BU3HAYAETHCA CTATHCTUYHO 3 BUKOPUCTAHHAM MeToay XiMMenboJay,
TOOTO BHUKJIIOYEHHS AHOMAJBLHUX 3HAaYeHb. BU3HAYEHO 4Yac NpPOBedeHHSI TECTYBAHHS [JIfl
CTYIeHTiB Ppi3HOro piBHs mniaroroBku. Po3po0/jieHO BJacHM TeCcT A BAOCKOHAJIEHHS
poO3paxyHKiB 4Yacy TeCcTyBaHHs. AJ/Ke 4Yac, HAJaHUH HAa TeCTYBaHHS, BILIUBAE€ Ha came
TECTYBAaHHS TA HA KOPEKTHICTh OLIHIOBAHHS CTyJeHTA 3 Ti€i 4M iHmol Jucuuniing. s usoro
BHCYHYTA NMeBHA rinmore3a, npoBeaeHe CTATUCTUYHE TOCTIIKEHHs, po3podJjeHa MaTeMaTUYHA
Moaeab. Ilicas mpoBeaeHoi podOTH Ta KOpPeryBaHHsI MPOrPaMHOr0 MPOAYKTY BH3HAYEHO Ta
MaTEeMATHYHO OOIPYHTOBAHO ONTHMAJILHUII Yac poOOTH CTydeHTA.

Kuio4ogi cjioBa: yac TeCTyBaHHs, I0CTi’KEHHS, OCBITa, OLiHKA KOMIeTeH i, 3HAHHSL.

This paper considers an empirical method of deter mining the optimum time for testing
of students’ knowledge. It is determined statistically using the method of Himmelblau, that is,
the exclusion of anomalous values. Deter mined at the time of testing for students of different
levels of training. Developed its own test for improvement in test time. After all, the time given
for testing, affects self testing and the correctness of evaluation of a student in a particular
discipline. This was put forward some hypothesis, conducted the statistical study, a
mathematical model is developed. After the work and the correction of software was defined
and mathematically proved the optimal time of the student.

Key words: testing, research, education, assessment of competence and knowledge.

Beryn
Tecr, He3BaXkarouu Ha HOTro HENONIKH, € €IUHUM BIJOMHM TEMep TEXHOJOTTYHUM iHCTPYMEHTOM
OI[IHIOBaHHsI 3HaHb CTYJCHTIB. be3 KiNbKICHOrO KOHTPOIIO HE MAa€ CEHCY ICHYBaHHsSI JKOJEH TpOIeC, Yn
HAYKOBHI, Y1 BUPOOHWYMIA, Y1 HABYAIILHHH.
BaxnmBUM TIOKa3HUKOM BaJIiTHOCTI TECTY € Yac TecTyBaHHs. BiH, Ge3nepedyHo, MoB sI3aHUM 3 Killb-
KICTIO Ta PIBHEM CKJIaJHOCTI 3aBJiaHb. Bij TOUHOCTI 10r0 BCTAaHOBJICHHS 3aJICKUTh SIKICTh MPOBEACHHS TECTY.
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