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TH®OPMAIIMHA TEXHOJOI'IA MOBYI0OBH MOJEJI AJAIITAUBHOI'O
TECTYBAHHA B CUCTEMAX TMCTAHIIMHOI'O HABYAHHA

PosznsasHymo cmaH, npobsiemu [ nepcnekmueu po3pobku adanmueHux cucmem ducmaHyiliHoi oceimu.
3anponoHosaHa iHgopmayiiiHa mexHos02is nobydosu Modesni adanmueHo20 mMecmy8aHHs 13 3aCMOCYBAHHAM Memody
duxomowmii, ska 00380/5€ nideuwjumu Mo4Hicms 06pAXyHKY OYIHKU pIBHS1 3HAHb cmydeHma ma MiHiMiysamu Kinbkicmb
nposedeHux mecmyeaus. Po3pobiena mamemamuyHa Modenb Memody duxomomii, Ha 0CHO8I 5IKoi N06yd08aHo as120pumm
B8CMAHOB/1EHHS pIBHA 3HAHb cmydeHma. BukoHaHo ekcnepumenmasvHy nepesipky ma docaidxceHo egekmugHicmb
3acmocysaHHs po3po61eH020 Memody 8 HA8YAAbLHOMY NPOYECI.
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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.
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Beryn

[TpoGnema JOCTOBIPHOTO Ta 00’ €KTUBHOTO BU3HAYECHHS! PIBHSI 3HAHD CTY/ICHTIB € OJTHIEI0 3 HAWBAXKIIMBIIINX
3a7a4 MoOyMOBM HABYAIBHHUX TPAEKTOPIH y Cy4aCHHMX aJalTHUBHUX HaBYANBHHX cucTreMax. OcoOnuBYy yBary Ipu
LUBOMY MPUAUBIIOTE PO3pOOII HOBHUX 1H(GOPMAIIMHUX TEXHOJOTIH Ui KOMIT'IOTEPHOTO TECTyBaHHsS 3HaHb
CTYJICHTIB, B OCHOBI SIKHX JICKaTh PI3HOTO POJY MaTEeMaTUYHI METOH 300py i 00pOOKH pe3ysbTaTiB TECTYBaHHS, a
TaKOXX Cy4YacHi TEXHOJIOTii 00poOku iH(hopMarrii.

Y paHuM 4Yac icHye 6e3n1i4 HaMpisHOMaHITHILLMX MaTeMaTM4HMX MogeneM i niaxoais, wWwo
BUKOPUCTOBYOTbCA ANA AOCNiAXKEeHHA npouecy KOHTPOJII0 3HaHb. BoHu CNMparTbCA Ha pi3Hi po3p,inl4
MaTeMaTMKM, 30Kpema Teopilo MMOBIpHOCTEM, MaTeMaTMyHy CTaTUCTMKY, Teopilo rpadiB, Teopito
HEeYiTKMX MHOXMH i HEUiTKy /Ioriky, Teopitlo NMPUMAHATTA pilleHb i JOCNiAKEHHA onepauii, KOMGiHAaTOpHY
Tonosoria Ta Teopito dpakTanis i 6arato iHworo [1].

Mertoro maHOi poOoTH € po3podka iHPOPMAIIITHOT TEXHOJIOTIT MOOYIOBH MOJIEII aJalTHBHOTO TECTyBaHHS
Ha OCHOBI METOJy AWXOTOMii [2], 3acTOCYBaHHS SIKOi JI03BOJISIE MiHIMI3yBaTH KUIBKICTh IPOBEAEHHUX TECTYyBaHb Ta
3a0e3MeuYnTH BU3HAYCHHS JOCTaTHHOT TOYHOCTI OI[IHKY PiBHS 3HAHb CTY/EHTA.

IMocranoBka 3axaui

OCHOBHOIO TIPOOJIEMOIO TTiJT YaC BUKOPUCTAHHS BiJOMHUX MaTeMATHYHAX METOJIB aJallTHBHOTO TECTyBAHHS
€ JOCHUTH TPYIOMICTKI OIeparii MaTeMaTHIHUX Ta alTOPUTMIYHUX PO3PAXYHKIB, IO MPH3BOIUTH 0 CKJIATHOIIIB
TIPY TIOJANIBIIIN TPOTpaMHil peaizailii.

OCKUIBKHM Pi3HI CTYAEHTH MiAXOAATH JO TOYATKy MpOLeCy BUBUEHHs HOBOI mMopiil iHdopmaii 3 pizHIM
[IOYAaTKOBHM piBHEM 3HaHb, TO BHKOPHCTAaHHSA aJallTUBHHUX TEXHOJOTIM Mi yac aBTOMAaTH30BAHOTO HaBYaHHSI
JI03BOJISIE IHAMBIAyali3yBaTH HAaBUYAILHHUI MPOLIEC SIK 32 PaXyHOK BPaxyBaHHS OCOOMCTHX XapaKTEPHCTHK CTY/CHTA,
BiZIHOLIICHHSIM HOTO JI0 CIIPUHHSTTS] HOBUX 3HAHb TaK 1 BpaXyBaHHSIM IOTOYHMX HaBYaIbHHUX YCIIXiB [3].

ToMmy akTyaJbHOIO € 3ajada IOJAANBIIOT0 JOCHIIKEHHS METOJMK KOMII'IOTEPHOTO aJarTHBHOTO
TECTyBaHHS Ta PO3POOKH IHCTPYMEHTAJILHHUX 3aC00iB, 10 JO3BOJSIOTH SKICHO pealli3yBaTH HaBYAJIBHHH IPOIEC i3
BHUKOPHCTaHHSM Cy4acHUX iH()OPMALIITHUX TEXHOJIOTIH.

AHaJi3 MeTo/liB BU3HAYEHHS OLIHKHU PiBHSA 3HAHb

B cydacHHX aBTOMaTH30BaHHX HABYAIBFHHX CHCTEMaX BHKOPHUCTOBYIOTHCS Pi3HI METOAW Ul BH3HAUYCHHS
OLIIHKK OTPHMaHUX CTYJCHTOM 3HaHB: BiJl HAHIPOCTIMIHX, 10 BPaXOBYIOTh TLIBKH MPOLCHT IPaBUIIbHO-BUKOHAHUX
3aBJaHb — N0 HalCKIAaAHIIIMX, D0 OepyTh A0 yBark pi3Hi mapaMeTpH KOHTPOIIO 3 MOXKIUBICTIO BpaxXyBaHHI
MIOTOYHHX PE3yJIbTATiB, OTPUMAHNX CTYAEHTOM IIiJl 4ac 3aCBOEHHS HOBUX 3HAHb.
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3anekHO Bim 0OpaHOTO METOMy OINHKHM 3HAHb PO3PI3HAIOTH JBI MOJEN TECTYBaHHS: KIACHYHY TEOPII0
tectyBanHs (Classical Response Theory — CRT) Ta cyuacny teopiro tectyBanHus (Item Response Theory — IRT)

(puc. 1) [4].

TecroBuil KOHTPOJIL
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Mozenb bipubayma

Puc. 1. Knacudikaniss MeToaiB T€CTOBOr0 KOHTPOJIIO

B Mogens CRT BigHOCATBCS METOOM TECTYBaHHS, IO MOOYMIOBaHI Ha OCHOBI KUNBbKICHUX KputepiiB. Taki
METOJIM 3 METOIO OIIIHKM piBHS 3HaHb BHKOPHCTOBYIOTH KUIBbKICHY CKJIQJIOBY, fKa SIBJIsiEe cO0OOI0 cyMmy Oauris,
OTpPUMaHUX CTYJEHTOM 3a IIPaBWIbHI BIIIOBiNI HA TECTOBI 3aBIaHHSA abo cOpMOBaHA 3 ypaxyBaHHSIM THIIB Ta
XapaKTEPHUCTHK TECTOBUX 3aB/IaHb.

Ho mepesar CRT BimHOCATH TOTY)KHWH MaTeMaTHYHHI amapar, MPOCTOTYy Ta HAOYHICTh OTPHMAaHUX
pe3yIbTaTiB.

Ha BimMiHy Bix KacW9HOI Teopii TECTiB, Je pe3yNpTYIOUHMA Oan po3rismaeThCs K craje uncio, B IRT
MIICYMKOBHI 0all — 1€ pe3yJIbTaT CYKYITHOT B3aEMO/IIT CKPHUTHUX TapaMeTpiB, a caMe CIPaBXHBOTO PIBHS MiATOTOBKU
CTyIEHTa Ta CKJIATHOCTI POIJITHYTUX 3aBIaHb.

CyuacHa teopist TectiB IRT 3acHOBaHa Ha Teopii JaTEHTHO-CTPYKTYpHOTO aHaIli3y — OAHOTO 3 OCHOBHHUX
METO/IiB, 3aCTOCYBaHHSI SIKOTO JIO3BOJISIE BU3HAUYNTH JIATEHTHY O3HAaKY, TOOTO OI[IHUTH PiBEHb 3/1I0HOCTEH CTyeHTa
Ha OCHOBI PO3pO0JIEHUX TECTOBHX 3aBJaHb, PI3HUX 32 PIBHEM CKJIQJHOCTI, 110 BU3HAYAETHCS EMITIPUYHUM LIISIXOM B
X0/l TecTyBaHHA [S].

Y IRT BCTaHOBIIOETHCS 3B’S30K MK JBOMa MHOKMHAMU 3HA4YEeHb JIATEHTHUX mapamerpis. [lepury
MHOXXHHY CKJIa[al0Th 3Ha4€HHs JIATEHTHOTO IapaMerpa 6, 0 BU3HAYa€ PiBE€Hb 3HAHb 7 YYaCHUKIB TECTyBaHH,

ne i=L..,n — HOMep cryneHTa. Jpyry MHOXWHY YTBOPIOIOTh 3HA4YEHHs JIATCHTHOIO I1apamerpa 5] , IO

XapaKkTepu3ye CKIAAHICTh j -TO 3aBJaHHs, Ae j =l,...,m , sIKi BIINOBIAAIOTh PIBHSAM CKJIaHOCTI m 3aBAaHb Y TECTI.

B pamkax IRT marcekum maremarukom Jxopmxem Pamem y 1957 pomi Oyrna 3anmponoHOBaHa MOAENb
KOHTPOJIIO 3HaHb, SIKYy 4acTO Ha3WMBAIOTh IMPOCTOIO JIOTiCTHYHOIO Moxemwto [6]. I'. Pam mpumyctus, mo piBeHb
[ ATOTOBJIEHOCTI i -TO CTY/IEHTA i piBEHb CKIAJHOCTI j -r0 3aBAaHHs PO3MIlIEH] Ha OJHi KA Ta BUMIPIOIOTHCS B

OITHUX 1 THX K€ OAMHUIIX — JIOTiTaX. B sSKOCTI MaTeMaTHIHOI MOJEi, IO OB SA3y€ YCIIX CTyNeHTa 3 piBHEM HOTO
MATOTOBKY Ta PiBHEM CKIIAJHOCTI 3aBIaHHsA, Oyia BUOpaHa JoricTHYHA QYHKIIA (PYHKIISA yCmixy). ApryMeHTOM
¢yHKwii yemixy € pisaumst 6, —0 ;. SIKINO 11 PI3HALS TIO3UTHBHA i BENHKA, TO BilIOBIAHO BMCOKA HMOBIPHICTH

JIOCSITHEHHS! YCHIXY [ -M CTYIEHTOM B j-My 3aBIaHHI. SIKIIO X I pi3HMIS HEraTUBHA i BENHKA MO MOIYJIO, TO
WMOBIPHICTh JOCSATHEHHS YCHIXy i-M CTYA€HTOM B j-My 3aBOaHHiI Oyae HW3bKOK. Burisan ¢yHkmii ycmixy

3ajexuTh Bix MaremarnuHoi mozeni IRT (omHomapamerpwuna monens ['. Pama; nBomapamerpuyHa MoJEnb
A. BipaOayma, TppoxmapaMeTpudHa Moaens A. bipabayma) — puc. 1.

BBenenHs1 o/IHi€l MIKaMK [T €IEMEHTIB JIBOX MHOKHH € i J J03BOJISIE KOPEKTHO MOPIBHSITH PE3yJbTaTH
CTYJCHTIB, OTPUMaHi 3a JJOITOMOTOO Pi3HUX TECTIB Ta OI[IHUTHU PiBEHb CKIIAJHOCTI 3aBJaHb.

Ockinbkw, 3rigHO 13 Teopiero I'. Pama piBeHb 3HaHB CTYACHTAa Ta CKJIATHICTh TECTOBHX 3aBIaHb, MOXKHA
PO3MICTHTH Ha OJHIN IIKai, TO JJs BU3HAYCHHS OLIHKW 3aCBOEHHS Marepially, € JOCTaTHIM BH3HAYMTH HOMED
TECTY, 3a pe3yIbTaTaMH SIKOTO CTyIECHT OTPHMAB MTO3UTHUBHY (Harepen 00yMOBIICHY) KUTBKICTh OaliB.

Came ng Timore3a TOKIAJEeHAa B OCHOBY MOOYZOBHM MAaTEeMAaTHYHOI MOJENi BCTAHOBICHHS pPiBHSA 3HAHB
CTYICHTA i3 3aCTOCYBaHHIM METOIY AUXOTOMIi.

IToGynoBa MaTeMaTH4YHOI MO/Je/Ii BCTAHOBJICHHS PiBHSA 3HAHb CTY/ICHTA
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MeTton nuxoToMii BiZOMUI B TIEpPITy Yepry SK METOJ MOIIYKY 1 MIMPOKO BUKOPUCTOBYETHCS B aHANi31 (Tipn
3HaXOJDKEHHI 3HauyeHHs (yHKLIi, ske 3an0BONbHAE MeBHI Kputepil) [7], B kpunrorpadii (mpu KoayBaHHI
iHpopmMartii) [8], mpyu OAHOBUMIPHHUX ONTHUMI3ALISAX TOIIO.

Y TecToBOMY KOHTPOJIi BiH 3aCTOCOBYETHCS JO THX BHIIAJKIB, KOJIU YHCIIO PIBHIB CKJIAJHOCTI HaOOpiB
TECTOBUX 3aBJIaHb 3a1a€Thes hopmynoro 27 —1, 1e p — HaTypasbHE YHCIIO.

Bynemo BBakaTH, II0 B HaBYAJBHIA CHCTEMi BHUKOPHCTOBYETHCA CYKYIHICTH HOOpe TMPOKamiOpoBaHUX
TecTiB [9], sIKi MpoHyMepoBaHi B MOPSIKY 3pocTaHHs ix Baru (ckiagHocti). IIpu npomy Bara (N +1)-ro tecty
HACTUIBKU OiNbINa Big Baru N -ro TecTy, HAacKiIbku Bara N -ro Tecty Oinbina 3a Bary (N —1)-ro Tecty, ToOTO
3aJlaHa CUCTEMa TECTIB YTBOPIOE PIBHOMIPHY LIKaJy Bar.

Topi aJropuT™ 3aCTOCYBaHHSI METOY TUXOTOMIi Oy/Ie CKIaIaTHCh i3 HACTYITHHX IPOLEIYP:

1) Y 3amymepoBaHiii MHOXHMHI TecTiB motyxHocti 2P —1 BuGHparoTh TecT i3 Homepom N =2 -1
CepeqHbOTO piBHA CKIAHOCTI. Lle# TecT po3OmBae BCIO MHOXWHY TECTIB Ha OB pi3HI TPYIU: MHOXXHHY TECTiB

MeHmIoi Baru (i3 Homepamu MeHmumu 3a N =2 -1 ), SIKy Ha3BeMO JIIBOIO MHOXXKMHOIO TECTIB Ta TpyIy TECTiB

6inbmmoi Bary (i3 HoMepamu Ginpmumu 3a N = 27 -1 ), IKY Ha3BeMO IPaBOI0 MHOXXHHOIO TECTIB (pHc. 2).
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Puc. 2. Moaesb MeTony AuMXoToMmii

2) IIpoBomuThCS TECTyBaHHSA 3a TECTOM CEpPENHBOI Barm i3 HOMEPOM 2771 Sxmo crosincorkose

. . . c
YCIIIIHE IPOXOMKEHHsI TECTy OILIHIOEThCA MHapaMeTpoM c¢, TO PO3IIAJAI0Th TPU IHTEPBaNH: |:O,E—€(c)j,

c c c
[E—S(c),5+€(c)}, (E+8(c),c} me &(c) — mdeske INOCTaTHRO Mayie 3HAYEHHS MmapaMerpa (IMoXuOKa), IImo

3aJIE€XKNTH BIJI C.
3) VY BUmanKy, KOJU OIliHKA § MPOXOKCHHS TECTy CEPEIHBOI BarW HAJIC)KUTH JIO MEPIIOTO IHTEPBATY

(;1iBOTO), TIEPEXOIATE JI0 PO3MIIALY JIiBOI MHOXHHH TECTIB MEHILOT Bard, TOOTO JI0 MHOXMHHU NMOTy)HOCTI 27 11,
SIKImIo K OIiHKa MPOXOJKEHHS TECTY CepeIHbOI Bard HAICKHUTH IO TPEThOTO iHTEpBaIy (IIPaBOTO), TO MEPEXOAAThH
JI0 PO3TIIAAY MpaBoi MHOXKHHHM TECTiB OUTBIIOI Bard, ska Ma€ TaKy caMmy IOTYXHICTh IO ¥ JIiBa MHOXXHHA. TakuM
YUHOM, B 000X BHIAJKaX IEPEXOAATh O TECTYBAHHS 3a TECTOM CEpPEAHBOTO PIBHA Bary, KU y BHIIAIKy JiBOI

MHOXXHMHH MaTuMe Homep N — 27 -2 , 4y BUIIAJIKy NIPaBoi MHOXHHH — Homep N + 27 —2 , TOOTO IO CYTi MEPEXOIATh
70 1.1). SIKIIo x OLiHKA s HaJEeXHUTH A0 APYToro (CepeaHbOTo iHTEPBAy), TO MEPEXOIITh 10 II. 4.

4) BBaxaroTh, IO piBeHb 3aCBOEHHs 3HaHb 6 BIANOBimae TecTy i3 3HaMIeHHMM HOMepoM (Bard) o,
BiJIIOBITHO JO IITKAJIH JIOTITiB (pHC. 2) 1 3yIUHSIIOTH POOOTY aJITOPUTMY.

3ayeascennss 1. Crana c, sk 1 JOBUIbHA Hamepen 3amaHa crtaja &(c) BUOMPAETHCS AOBUIBHO. SIKINo,

HaIpHKIa, BuOpaHa crodabHa 1IKaa olliHoBaHHs, To £(100) Moxe nopiBHIOBaTH 5. B3arani £(¢) mMoxkHa 3aqatu
dopmynomw g(c) = <.
20
3ayeaoicennss 2. O4eBHAHO, WO Ui BCTAaHOBJICHHS DPIBHS 3aCBOEHHA 3HaHb 3a moOyJqoBaHMM y 1.1
AJITOPUTMOM JI0CTaTHBO TpoBecTH Jmie [ —1 TecryBanb. Tak, pu ceMUpIBHEBIN CHCTEMI TECTIB JOCTATHBO JIMIIIE
JIBOX TECTYBaHb, a ISl 15-piBHEBOT cHCTEMH — 3-X TECTYBaHb.

156 Herald of Khmelnytskyi national university, Issue 4, 2018 (263)



TexHiuHI HayKu ISSN 2307-5732

3aysascenns 3. Ilpu moOyIOBI aXTOPUTMY BBAXKAETHCS, IO SKIIO TPH MPOXOHKEHH] TECTYBaHHS 3a PIBHEM

. . c . . .
ckimagaocti N cTyneHTOM HaOpaHO s OaliB, IpUUOMY S € |:0,5—8(C)j , TO PiBEHb CKJIQJHOCTI ITOTPiOHO 3HU3UTH.

c . . . . ..
SIkmio x s € (E+e(c),c} , TO PiBeHb CKJIAIHOCTI HEOOXiAHO MiABUIIUTH. [li1 piBHEM 3aCBOEHHS 3HAHb CTYIECHTOM

MA€ThCs Ha yBa3i TOM piBeHI) CKJ'IaHHOCTi N 3a skoro CTYACHTOM IIPpAaBUJIBHO pOSB’iBaHa HpI/I6J'H/13HO IIOJIOBHHA
b

3aBJIaHb TCCTY.
Bbrnok-cxema 3allpOIIOHOBAHOTI'0 AJITOPUTMY HaBC€IC€HA Ha pHC. 3.
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Puc. 3. Biok-cxema aaropurMy MeToay AMXOTOMil

ExcniepuMenTanbHa nepeBipka

[pakTruHa peaizailis ONMMCaHOT TEXHOJIOTIi BUKOHAHA Y BUIISI IIPOrPAMHOTO MOJYJIS, PO3p0o0JIeHOrO Ha
MoBi nporpamyBaHHs PHP Tta anmanroBanoro B cucremy aucraHmiiHoro HaBuanus OWL2 (puc. 4), mio
BIPOBaJpKeHa B HaBuanbHUii nipotiec JIBH3 «IIpukapnarcekuii HanioHansHu yHiBepcuteT iMeHi B. Credanukay.

EdexTuBHIiCTS 3acTOCYBaHHS 3alpONOHOBAHOT TEXHOJIOTIT B CHCTeMi AWCTaHUiiHOro HaBuaHHs OWL2
MIiATBEpIKEHA EKCIIEPUMEHTOM, B SIKOMY NMPHHMaIHM ydyacTh JBI TpynH (KOHTpPOJIbHA, sIKa HaBYAIACh y CHUCTEMI
OWL2 Ta ekcnepuMeHTaNbHa, pPE3YJIbTaTH OIHIOBAHHS SIKOi OOpaXOBYBaJIMCh ULUISIXOM BHUKOPHCTaHHS
1oOyZI0BAaHOTO IPOTPAMHOTO MOJIYJIS) TiJ Yac BUBUEHHS AUCHUIUTIHY «ba3n naHux Ta iHpOopMaIiiHi cucteMm».
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Puc. 4. Bikno HaJAalITYBAHHA CX€MH TECTOBOI'0 KOHTPOJIK0 3HAHDb

3a pesynpTataMH IIiICyMKOBOTO TECTOBOTO KOHTPOJIO 3HAHb BCTAHOBJIEHO, IO IIiJi Yac HaBYaHHS
CTY/ICHTIB 13 BUKOPHCTaHHSIM PO3pOOJICHOT0 MOAYJIS, 1X SIKICTh 3HaHb y €KCHEPUMEHTAIBHIHA IPYII I ABUIIIIIACE Ha
812 % (pwuc. 5), mo MATBEPIKYE BAXIUBICTH TOYHOTO Ta CBOEYACHOTO BH3HAYCHHS MOTOYHOTO PIBHS 3HAHB IS
YCITIIIHOTO TTOJIAJIBIIOTO POAOBKEHHST HABYAIBHOTO TIPOIIECY.
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Puc. 5. PiBeHb 3HaHb CTY/IEHTIB B KOHTPOJILHIN Ta eKciepuMeHTAJbHill rpynax mic/is eKkcnepuMeHTy

BucHoBku
Bukopucranss po3po0iieHoi iHpOopMaIiifHOi TEXHOJIOT1] J03BOJISE:
- MiHIMI3yBaTH KUIBKICTh IPOBEAEHHMX TECTyBaHb JUISi BH3HAUCHHS IOTOYHOI OLIHKW PIBHA BMIHB Ta
HABHYOK CTYICHTA;
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— TIABUIINTHA TOYHICTH OLIHKK DiBHA 3HAHb CHJIBHHX 1 CIAOKMX CTYAEHTIB 3aBASKH BHKOPHUCTAHHIO
OinbIIoro 0aHKy 3aMUTaHb PI3HOTO PiBHS CKIIAIHOCTI;

— 3a0e3MeYnTd BU3HAYCHHS MOMEHTY TOTOBHOCTI CTYZEHTa JUIS TEepPEeXOAy Ha eTan BHUBYEHHS OLIbII
CKJIaJIHOTO PiBHS MaTepiaiy;

— MIABHIIMTH SIKICTh 3HaHb CTYAEHTIB 32 PaXyHOK IOJa4i Ha MOBTOPHE BUBYEHHS THX iH(pOpMAIifHUX
OJIMHMUIIb, SIKI HAWOLIBII MOBHO BiIMOBINAIOThH MPOTAIMHAM y HOTO 3HAHHSIX 3 00paHOi TEMAaTHKH.

PesynbraT mpoBeeHUX AOCIHIIKEHB TOKa3alld e(eKTUBHICTh 3aCTOCYBAaHHS PO3POOJICHOTO MPOTPaMHOTO
MOIyJsi B HaBYAJIFHOMY TIPOIECi SK JJIsI OpraHi3amii TECTOBOI'O KOHTPOJIO 3HAHb TaK i JUISL TPOBCICHHS
JIHCTAHIIIHOrO aAalTHBHOIO HABUAHHS.
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