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JIBH3 «Ilpukapnarcbkuii HauioHa bHUI yHiBepcuTeT iMeHi Bacuis Credannkay», M. [BaHO-DpaHKiBCHK

TH®OPMAIIMHA TEXHOJIOT'ISA MOBYI0OBH MOJEJI AJAIITABHOI'O
TECTYBAHHSA B CUCTEMAX JTHCTAHINIMHOI'O HABYAHHAA

PosznsaHymo cmad, npobsaemu [ nepcnekmueu po3pobku adanmueHux cucmem ducmaHyitiHoi oceimu.
3anponoHoeaHa [H@opmayiiiHa mexHos02i nobydosu modeni adanmueHo20 Mecmy8aHHs [3 3aCMOCYBAHHAM Memody
duxomowmii, ska 0038045€ nidguwumMu Mo4Hicms 06pAXyHKY OYIHKU piSHS1 3HAHb cmydeHma ma MiHiMizysamu KinbKicmb
npoeedeHux mecmysaHs. Po3pobiena mamemamuyHa Modeab Memody duxomomii, Ha 0CHO8I s1Koi no6yd08aHo as2opumm
8CMAHOB/1EHHS. piBHA 3HAHb cmydeHma. BukoHaHo ekcnepumeHmasvHy nepesipky ma docaidxceHo egdekmusHicmb
3acmocysaHHs po3po6.1eH020 Memody 8 Ha84a/AbHOMY NPOYeci.

Karouosi canoea: cucmema ducmaHyitiHo2o HA84aHHS, adanmusHe mecmyg8aHHsl, Memod duxomomii, pieeHb 3HAHb.

M.V. PIKULIAK
Vasyl Stefanyk Precarpathian National University

INFORMATION TECHNOLOGY OF ADAPTIVE TESTING MODEL
CONSTRUCTION IN DISTANCE LEARNING SYSTEMS

The article focuses on the problems of knowledge test control in modern educational systems. An analysis of common methods and
test control models was provided. The advantages of applying the theory of latent-structural method for the test determination of current
assessment of student’s skills and abilities are determined. The mathematical model of the dichotomy method is developed, and the
information technology of adaptive testing based on it was proposed. Such technology allows to use sets of test tasks of different complexity
arranged in accordance to a student’s skills under study. The advantage of such technology is providing the accuracy raising of student’s
skills assessment and minimization of the number of required tests. The logistic model of knowledge control was studied, and its
practicability for successful assessment of the results of students’ tests was substantiated. The constructed dichotomy method enables to
determine the current level of leaners’ achievements based on analysis of a successfully passed test of a certain complexity. The sufficient
number of different complexity tests to determine the level of acquired skills was analyzed. Based on the proposed algorithm the program
implementation of the designed information technology was built and experimental verification of its application in the educational process
was conducted. The results of the research proved the efficiency of the application of the designed software module in the educational
process both for providing knowledge test control and conducting distance adaptive training.

Keywords: adaptive learning method of classification, cluster analysis, case rule.

Beryn

[Ipobnema qOCTOBIPHOTO Ta 00’ €KTUBHOTO BU3HAUESHHS PIBHS 3HAHb CTY/ACHTIB € OJIHIEI0 3 HAWBAXKIIMBIIINX
3ama4 MoOyZOBU HABYAIBHHUX TPAEKTOPIH y Cy4acHHMX afalTHUBHUX HaBYAIbHHX cucreMax. OcoOnuBYy yBary npu
[bOMY TPWAUISIOTH PO3pOo0II HOBUX iH(GOPMAIIMHUX TEXHOJOTIH Il KOMIT'IOTEPHOTO TECTyBaHHS 3HaHb
CTYJICHTIB, B OCHOBI SIKHX JIEXaTh PI3HOTO POy MaTeMaTH4HI METOIH 300py i 00pOOKH pe3ysbTaTiB TECTYBaHHS, a
TaKOXX Cy4YacHi TEXHOJIOTii 00poOKkH iH(dopMarrii.

Y pAaHMM 4ac icHye 6e3ni4 HaMpi3HOMaHITHIWMX MaTemMaTMYHMX MoJenen i niaxoais, Lo
BMKOPHUCTOBYHOTbCA ANA AOCNiAKeHHs npouecy KOHTPOJIKO 3HaHb. BoHu CNMparTbCA Ha piBHi po3p,inl4
MaTemMaTMKM, 30Kpema Teopilo MMOBIpHOCTEM, MaTeMaTMyHy CTaTUCTMKY, Teopilo rpadiB, Teopilo
HEYiTKUX MHOXMH i HEYiTKy Noriky, Teopilo NMPUMHATTA pilleHb i JOCNiAKeHHA onepauii, KOMGIHaTOpHY
Tononoris Ta Teopito ppakTanie i 6araTo iHworo [1].

Mertoro maHoi poboTu € po3podka iHPOPMAIIIFHOT TEXHOIOTIi TOOYAOBH MOJIENI alalTHBHOTO TECTYBaHHS
Ha OCHOBI METOJy ITUXOTOMii [2], 3aCTOCYBaHHS SIKOI JIO3BOJISIE MiHIMI3yBaTH KUIBKICTh IPOBEICHUX TECTYBaHb Ta
3a0€3MeYNTH BU3HAYCHHSI JOCTATHHOI TOYHOCTI OLIHKH PIBHS 3HAHb CTYICHTA.

IMocranoBka 3apaui

OCHOBHOO TIPOOIIEMOIO ITiJ] 9aC BUKOPUCTAHHS BiJOMUX MaTEeMaTHIHNX METOIIB aJallTHBHOTO TECTYBaHHS
€ JIOCHUTh TPYIOMICTKI Oreparlii MaTeMaTHYHHX Ta aJrOPUTMIYHUX PO3PAaXyHKIB, IO TPHU3BOIUTH IO CKIATHOIIIB
MPY MOAITBIIIH MTpOTrpaMHil pearizartii.

OCKINBKY Pi3HI CTYIEHTH HIiAXOMASATH O MOYATKy MpOllecy BHBUSHHS HOBOI mopiiii iHdopmarii 3 pi3HEM
IOYaTKOBHM pIBHEM 3HaHb, TO BHKOPHCTAHHS aJallTUBHUX TEXHOJOTIM MiJ yac aBTOMAaTH30BAHOTO HaBYAHHI
JI03BOJISIE IHAMBIAyai3yBaTH HaBUYILHHUI MPOLIEC SIK 32 PaXyHOK BPaxyBaHHSI OCOOMCTHX XapaKTEPHCTHK CTYACHTA,
BiIHOIICHHSIM HOTO 10 CIPUAHATTS HOBUX 3HAaHb TaK i BpaXyBaHHIM IMOTOYHUX HABUYATIBHUX ycmixiB [3].

ToMy akTyanmpHOIO € 3ajada TMOAANBIIOT0 JOCHIPKEHHS METOJMK KOMI'IOTEPHOTO aJarnTHBHOTO
TECTyBaHHS Ta PO3pOOKH IHCTPYMEHTAJILHUX 3aC00iB, IO JO3BOJISIIOTH SIKICHO pealli3yBaTH HaBYAJILHHUH IPOIEC i3
BUKOPHCTaHHSIM Cy4acHHUX 1H(OPMAIIfHUX TEXHOJIOTIH.

AHaJi3 MeTo/liB BU3HAYECHHS OLIHKHU PiBHSA 3HAHb

B cydacHHX aBTOMaTH30BaHHX HaBYAIEHHX CHCTEMax BHKOPUCTOBYIOTHCS Pi3HI METOAW JUI BH3HAUCHHS
OLIIHKM OTPHUMAaHUX CTYJCHTOM 3HaHb: BiJl HAHIPOCTIIIHX, 10 BPaXOBYIOTh TUIEKH IPOLEHT NPaBUIIbHO-BUKOHAHHUX
3aBJaHb — 0 HAWCKJIAJHINIMX, MO0 OepyTh N0 yBark pi3Hi MapaMeTpu KOHTPOJIIO 3 MOXIIHMBICTIO BPaxyBaHHS
HOTOYHHX PE3YNIbTATIB, OTPIMAHUX CTYASHTOM IIiJl Yac 3aCBOEHHS HOBUX 3HAHb.
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3anexHO Bix 0OpaHOTO METOXMy OINHKH 3HAHB PO3PI3HSIOTH JBI MOJENI TECTYBaHHS: KIIACHYHY TEOPII0
tectyBanHs (Classical Response Theory — CRT) Ta cyuyachy teopito tectyBanHs (Item Response Theory — IRT)

(puc. 1) [4].

TecToBuit KOHTPOIIL

y Y
Knacnuna teopis Cyuacha Teopis
tecryeanns (CRT) tectysanns (IRT)
v A4 A 4
MeTtoamn Ha ocHOBI MeTouH Ha 0CHOBI MeToau Ha ocHOBI
KiJIBKICHHX KpuTepiis IMOBIpHICHUX KpHTEpiiE KpuTepiis kiaacHpikanil
OpHomapaMeTpHYHa nesi He
| »| [Ipocra mosens | AHOTAPAMETE e
Mojiens Paia ocuosl AOO
Moneui, sk > JlBoxnapaMmeTpH4Ha
— BPAXOBYHOTh mozens bipubayma
napaMeTpH 3asialb
Tp]:“.‘[Jilpil\ll:']']:llE‘illii

Mozenb bipubayma

Puc. 1. Knacudikanis MeToiB TeCTOBOr0 KOHTPOJIIO

B mogens CRT BimHOCATBCS METOIM TECTYBaHHS, IO MOOYMOBaHI Ha OCHOBI KiUNbKICHHX KpuTepiiB. Taki
METOAM 3 METOI0 OIIIHKHM piBHS 3HaHb BHKOPHUCTOBYIOTH KIJIBKICHY CKIIAJOBY, sIKa SIBJII€ co0Ol0 CyMy Oaiis,
OTPUMAaHNX CTYJEHTOM 3a NPaBWIIbHI BIIMOBiNI Ha TecTOBI 3aBHaHHs abo chOpMOBaHA 3 ypaxyBaHHSIM THIIB Ta
XapaKTEePUCTHK TECTOBUX 3aBJIaHb.

Ho mepeBar CRT BimHOCATH MOTY)XKHWH MaTeMaTHYHHH amapar, MPOCTOTYy Ta HAOYHICTh OTPHMAaHUX
pe3yIbTAaTIB.

Ha BimMiHy Bix KIacw4HOI TeOpil TECTiB, e Pe3ymbTYIOUHA Oan po3rismaeThes sk craie ducio, B IRT
iICYMKOBHI 0al — 11e pe3yNbTaT CyKYyITHOI B3aEMO/IIT CKPUTUX IapaMeTpiB, a caMe CIPaBXHbOTO PIBHS MIATOTOBKU
CTYJEHTA Ta CKIaTHOCTI POIJIHYTHX 3aBIaHb.

CyuacHa Teopis tectiB IRT 3acHOBaHa Ha Teopii JATEHTHO-CTPYKTYPHOTO aHaNi3y — OJJHOTO 3 OCHOBHHX
METO/IiB, 3aCTOCYBaHHSI SIKOTO JIO3BOJISIE BU3HAUNTH JIATEHTHY O3HAKY, TOOTO OL[IHUTH PiBEHb 3/1I0HOCTEH CTyJeHTa
Ha OCHOBI PO3POOJIEHUX TECTOBUX 3aBAaHb, PI3HUX 3a PIBHEM CKJIQJIHOCTI, 10 BU3HAYAETHCS EMITIPUYHUM LIISIXOM B
X0/l TecTyBaHH [S].

Y IRT BCTaHOBIIOETHCS 3B’S30K MDK JBOMa MHOKMHAMH 3HAa4eHb JIATEHTHUX Imapamerpis. [lepmry
MHOKHHY CKJIa[al0Th 3Ha4€HHS JAaTEHTHOIO IapaMerpa 6, 1o BU3HA4ae PiBE€Hb 3HAHb 7 YYaCHHUKIB TECTyBaHH,

ne i=1,...,n — HOMep crymeHTa. J[pyry MHOXXHHY YTBODIOIOTh 3HAYCHHs JATCHTHOTO Iapamerpa 5j, o

XapaKTepu3ye CKIATHICTD j -TO 3aBIAHHS, A€ j = 1,...,m , AKi BiINOBITAIOTh PIBHAM CKJIAIHOCTI /7 3aBIaHb Y TECTi.

B pamkax IRT marcekum maremarukom [Dxopmxem Pamem y 1957 poni Oyma 3amponoHOBaHa MOJENb
KOHTPOJIIO 3HaHb, SIKY YaCcTO Ha3WBaIOTh INPOCTOIO JIOTiCTHYHOIO Moxewto [6]. I'. Pamr mpumyctus, mo piBeHb
MiJrOTOBIIEHOCTI i -TO CTY/IEHTA i piBEHb CKIAMHOCTI j -r0 3aBJaHHS PO3MILIEH] Ha OJHi KA Ta BUMIPIOIOTHCS B

OITHUX 1 THX K€ OAMHUILIX — JIOTiTaX. B sSKOCTI MaTeMaTHIHOI MO, 0 TIOB’SA3y€ YCIIX CTyAeHTa 3 piBHEM HOTO
MATOTOBKK Ta PiBHEM CKIAJHOCTI 3aBIaHHsA, Oyna BHOpaHa JoricTiaHa QyHKIA (QyHKIS ycmixy). ApryMeHTOM
¢yHKii yemixy € pisauust 6 —J ;. SIKINO 151 PI3HALLS TIO3UTHBHA i BE/IMKA, TO BIAIOBIAHO BHCOKA HMOBIPHICTH

JOCSITHEHHS YCHIXY I -M CTYIEHTOM B j-My 3aBIaHHI. SIKIIO X I pi3HMI HEraTUBHA i BENWKA MO MOAYJIO, TO
WMOBIPHICTh JOCSATHEHHS YCHIXy i-M CTYIE€HTOM B j-My 3aBHaHHI Oyne HW3bKOIO. Burmsan ¢yHKmii ycmixy

3ajexuts Bix MmaremarmuHoi mozpeni IRT (omHomapamerpuuna moznens [. Pama; nBomapameTpuyHa MOJENb
A. BipaOayma, TppoxmapameTpudHa Moaens A. bipaOayma) — puc. 1.

BBenmeHHs1 O/IHI€T MIKaIK TS €IEMEHTIB JIBOX MHOXKHH 6 i § J03BOJISIE KOPEKTHO MOPIBHSITH PE3yIbTaTH
CTYJCHTIB, OTPUMaHi 3a JJOITIOMOTOO Pi3HUX TECTIB Ta OI[IHUTH PiBEHb CKIIAJHOCTI 3aBJaHb.

Ockinbky, 3rigHo i3 Teopieto I'. Pamia piBeHb 3HaHb CTyNEHTa Ta CKJIAJHICTh TECTOBHX 3aB/IaHb, MOXKHA
PO3MICTHTH Ha OJHIN IIKaJi, TO JJs BU3HAYCHHS OLIHKM 3aCBOEHHS Marepially, € JOCTaTHIM BHU3HAYUTH HOMEP
TECTY, 32 pe3yIbTaTaMH SKOTO CTYJICHT OTPAMaB MO3UTHUBHY (Harepe oO0yMOBIIEHY) KUTBKICTh OaliB.

CaMe 1 TimoTe3a MOKIaJeHA B OCHOBY TMOOYIOBH MAaTEeMAaTWIHOI MOJETI BCTAaHOBJICHHS PiBHS 3HAHB
CTYZICHTA i3 3aCTOCYBAaHHIM METOAY AUXOTOMIl.

IoOynoBa MaTeMATHYHOI MO/IeJIi BCTAHOBJICHHS PIBHS 3HAHb CTYJIeHTA
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MeTton nuxoToMii BiTOMHUH B MEPIIYy Yepry SK METOJ MOUIYKY 1 IIMPOKO BUKOPUCTOBYETHCS B aHAMI3i (TpH
3HaXOJDKEHHI 3HaueHHs (yHKIIi, sKe 3a10BOJIbHAE MeBHI Kputepil) [7], B kpumrorpadii (mpu KomyBaHHI
iHpopMartii) [8], mpyu OAHOBUMIPHUX ONTHUMI3ALIAX TOIIO.

Y TecToBOMY KOHTPOJIi BiH 3aCTOCOBYETHCSA JO THX BHUIIAJKIB, KOJM YHCJIO PiBHIB CKJIAJHOCTI HaOOpiB
TECTOBUX 3aBJIaHb 3a1a€Thest hopmystoro 27 —1, ne p — HaTypasibHe YHCIIO.

Bynemo BBakaTH, IO B HABYANBHIA CHUCTEMi BHUKOPHCTOBYETHCS CYKYITHICTH HOOpe IMPOKaIiOpoBaHMX
TecTiB [9], sIKi MPOHyMepoBaHi B MOPSAKY 3pocTaHHs ix Baru (ckiagHocti). Ilpu npomy Bara (N +1)-ro Tecty
HACTUIBKU OUIbINA Bia Baru N -ro TecTy, HacKiIbku Bara N -ro TecTy Ounbina 3a Bary (N —1)-ro Tecty, T0OTO
3aJ]aHa CUCTEMa TECTIB YTBOPIOE PIBHOMIPHY LIKaJly Bar.

Toxi anropuT™ 3acTOCyBaHHS METOLY AMXOTOMIT Oy/ie CKJIaIaTUCh 13 HACTYITHUX MPOLEAYP:

1) VY 3amymepoBaHili MHOXHHI TecTiB moTyxkHocTi 27 —1 BuGmparoTh TecT i3 Homepom N =27 -1
CepeHBOTO PiBHA CKIAagHOCTI. Lle#l TecT po3OmBae BCIO MHOXHHY TECTIB Ha IBi pi3HI TPYIU: MHOXKHHY TECTiB

MeHmIoi Baru (i3 HomMepamu MeHmmmu 3a N =2 -1 ), IKy Ha3BeMO JIIBOIO MHOXXMHOIO TECTIB Ta I'PYIy TECTiB

6inbmmoi Bary (i3 HoMepamu Ginpmmavu 3a N = 27 -1 ), IKY Ha3BeMO IPaBOIO MHOXXIHOIO TECTIB (pHcC. 2).

8,
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&
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Homep
TECTOBOro 3aBAaHHA

Puc. 2. Moaesb MeTo1y J1HX0TOMIQ

2) IIpoBoauThCA TeCTyBaHHS 3a TECTOM CepeiHboi Baru i3 Homepom 27 1. Sxmo crosixcorkose

. . . c
YCHIIIHE TPOXOKEHHSI TECTy OIIHIOEThCS MapaMeTpoM ¢, TO PO3TISAAI0Th TPHU 1HTEpBAJIU: [O,E—s(c)j,

c c c
[5—5(6),54-8(0)} (5+8(c),c}, me &(c) — geske TOCTaTHRO Maje 3HAa4eHHs mapamerpa (moxuOka), IIo

3aJI€KATH BiJI C.
3) VY BUmanKy, KOJIU OIliHKA § MPOXOMKEHHS TECTYy CEPEeIHBOI BarM HAJICKHTH JIO TEPIIOTO iHTEPBATY

(;iBOTO), TIEPEXOATE JI0 PO3MIIALY JTiBOT MHOMKHHHM TECTIB MEHILOT Bard, TOOTO JI0 MHOXHMHHU MOTy)KHOCTI 27 -1,
SIKmmIo K OIiHKa MPOXOIKECHHS TECTY CepPeIHBOI Baru HAICKHUTH 10 TPETHOTO iHTEpBay (IIPaBOTO), TO MEPEXOAITH
JIO PO3TIIAY MpaBoi MHOXKHHH TECTiB OINBINOI Bar, sika Ma€ TaKy caMmy IOTYXXHICTh IO ¥ JIiBa MHOXXHHA. TakuM
YMHOM, B 000X BHIAJKaxX IEPEXOIATh IO TECTYBaHHS 32 TECTOM CEPEIHBOTO PiBHA Bar, AKWi y BUNAAKY JiBOI

MHOXHHH MaTuMe Homep N — 27 -2 , 4y BUINAJIKy NpaBoi MHOXHHH — HOMep N + 27 —2 , TOOTO MO CYTi MEePEXOIATh
70 11.1). SIKIIo K OI[IHKA s HAJEXHTh JI0 APYroro (CepeHbOro IHTepBally), TO MEPEXOAsTh 10 II. 4.

4) BpakaroTh, 0 piBeHb 3aCBOEHHS 3HaHb 6 BIAMOBiNAE TecTy i3 3HalmeHHM HOMepoM (Baru) O,
BIJIMIOBITHO A0 IIKAJIH JIOTITiB (pHUC. 2) i 3yNUHSIIOTH POOOTY aITOPHTMY.

3aysascenna 1. Crama c¢, K 1 JOBUIbHA Hamepeq 3alJaHa crajna &£(c) BuUOMpaeThes AOBUNBHO. SKmo,

HaIpHKJIaJ, BUOpaHa ctobasbHa miKana ouiHoBanHs, To £(100) moxe mopiBHIOBaTH 5. B3aram £(c) MoxxHa 3a1ati
bopmynow £(c) = £
20
3aysasicennss 2. O4eBHAHO, WO Ul BCTAaHOBJICHHS PIBHS 3aCBOEHHS 3HaHb 3a MoOyqoBaHMM y 1.1
AJITOPUTMOM JI0CTAaTHBO TpoBectH jmine [ —1 TecryBanb. Tak, pu CeMHUpPIBHEBIN CHCTEMI TECTIB JOCTATHBO JIMIIIE
JIBOX TECTYBaHb, a ISl 15-piBHEBOT cucTeMH — 3-X TECTYBaHb.
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3aysasicennsn 3. [lpu moOym0Bi anTOpUTMY BBaXKAETHCS, IO SKIIO MPH MPOXOKECHHI TECTYBaHHS 32 PIBHEM

. . c . . .
ckmagHocti N cTyIeHToM HaOpaHo s OalliB, IpHUOMY S € {O,E—g(c)j , TO PiBeHb CKJIQJIHOCTI TOTPiOHO 3HU3UTH.

c . . . . ..
SIKmo x s € [E+€(C),C:| , TO PiBeHb CKJIAAHOCTI HEOOXiAHO MiABUIIUTH. [lim piBHEM 3aCBOEHHS 3HAHB CTYIECHTOM

MA€ETHCA Ha yBa3i TOM piBCHB CKJ'IaHHOCTi N 3a sxoro CTYACHTOM IIPABUIIBHO p03B’$ISaHa HpI/I6J'II/I3HO IIOJIOBHUHA
b

3aBJIaHb TECTY.
Bnok-cxema 3allpOIIOHOBAHOI'0 AJITOPUTMY HABEIC€HA Ha pHC. 3.
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Puc. 3. Biok-cxema aaropuTMy MeToAy AHX0OTOMIl

ExcnepuMenTasibHa nepeBipka

[MpakTiuHa peasizailis ONMMCAHOI TEXHOJIOTIi BUKOHAHA Y BUIVISI MPOrPAaMHOTO MOJYJIS, PO3p00IeHOro Ha
MoOBi mporpamyBanHsi PHP Ta anmanroBanoro B cucremy aucraHmiiiHoro HaBuanus OWL2 (puc. 4), mio
BITpOBa/pkeHa B HaB4abHUi npouiec IBH3 «IIpukapnaTchkuii HaioHanbHuiA yHiBepcuTeT iMeni B. Credanukay.

EdexTuBHIiCTh 3acTOCYBaHHS 3alpONOHOBAHOI TEXHOJIOTII B CHCTeMi IUCTaHUiiHOro HaBuanHs OWL2
MiATBEPKEHa EKCIIEPUMEHTOM, B SIKOMY NPHHAMAaHM yd4acTh JBI IpyNH (KOHTPOJIbHA, sIKa HaBYAIACh y CHUCTEMI
OWL2 Tta ekcnepuMeHTalbHa, pPE3YJIbTATH OI[IHIOBaHHS SIKOI OOpaxOBYBAJIHCh UUISIXOM BHUKOPHCTaHHS
MoOYZ0BaHOTO IPOTPAMHOTO MOJIYJIS) i/ Yac BUBYEHHS AUCIMILTIHY «ba3n naHux Ta iHdopMariiHi cucTeMm.
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Puc. 4. Bikno HAJTALITYBAHHA CXEMH TECTOBOI0 KOHTPOJIIO 3HAHb

3a pe3yibTaTaMy IMiJCYMKOBOTO TECTOBOI'O KOHTPOJIIO 3HAHb BCTAaHOBJICHO, IO IMiJ] Yac HAaBYaHHS

CTY/ICHTIB i3 BUKOPHCTaHHSIM PO3POOJICHOTO MOAYJIS, iX SIKICTh 3HaHb y €KCHEPUMEHTANBHIN IPyII MiIBUIIMIACE Ha
8—12 % (pwuc. 5), Mo MATBEPIKYE BAKIUBICTS TOYHOTO Ta CBOEYACHOTO BH3HAYCHHS MOTOYHOTO PIiBHS 3HAHB JUISA
YCIIIIHOTO MOJAIBIIOTO TPOAOBKEHHS HABYAJIBHOTO TPOLIECY.

VcnimHICTh CTY1€HTIB
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Puc. 5. PiBeHb 3HaHb CTY/ICHTIB B KOHTPOJILHIl Ta eKcliepuMeHTaJbHill rpynax mic/si ekcrepuMeHTy

HaBUYOK CTYICHTA,

BucHoBku
Bukopucranns po3po0iieHo1 iHpopMaIiifHOi TEXHOJIOTI] J03BOJISE:
- MiHIMI3yBaTH KUIBKICTh IPOBEAEHUX TECTyBaHb Ul BH3HAUCHHS ITOTOYHOI OIIHKM PIBHS BMIHb Ta
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— TIJBHIIWTH TOYHICTH OIIHKK PIiBHA 3HAaHb CHJIBHHX 1 CIAOKHX CTYIEHTIB 3aBASKH BHKOPHUCTAHHIO
OinbIIOr0 OaHKY 3alUTaHb PI3HOTO PiBHS CKIIATHOCTI;

— 3a0e3MeYnTd BU3HAYCHHS MOMEHTY TOTOBHOCTI CTYAEHTA U IIepPeXojay Ha eTan BHUBYEHHS OLIbII
CKJIQJIHOTO PiBHS MaTepiaiy;

— MiABHIINTH SIKICTh 3HaHb CTYACHTIB 32 PaXyHOK I0Jayi Ha MOBTOPHE BUBYEHHS TUX iH(pOpPMaIiHUX
OJTMHMIIb, SIKI HAWO1JIBII MOBHO BIMOBINAIOTH MPOTaIUHAM Y HOTO 3HAHHSX 3 00paHOi TEMaTHKH.

PesynbraT poBeIeHUX AOCIIIKEHb ToKa3alu e(peKTUBHICTh 3aCTOCYBAaHHS PO3POOJICHOTO MPOTPaMHOTO
MOIyNli B HAaBYAILHOMY TWIpOIECi SK I OpraHi3allii TECTOBOTO KOHTPOJIFO 3HAHb TaK 1 JJIsS TPOBEACHHS
JMUCTaHILIHHOrO aIanTUBHOIO HAaBYAHHS.
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