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HAJJIMHICTD PE3YJBTATIB ABTOMATHU30BAHOT'O NEJATOI'TYHOI'O
TECTYBAHHA

3anpononosano memoo NOPIGHAHHS AKOCMI Npoyedyp iHmepnpemayii mecmosux pe-
3yIbmamie y cucmemi ynpasiiHua HaguanoHum npoyecom. Ilposedeni oouucnosanvhi excne-
PUMEHMU 00360UNU BUSHAYUMU YMOBU eheKmuUsHOCmI inmepnpemayii pe3y1omamie mecmy-
8aHHA HA OCHOBI KiacuuHoi npoyedypu, mooeni IRT, npoyedypu oduucienns mecmosozo bana
3 YPAXYy8aAHHAM 8A208UX KOePIYIiEHMI8 CKIAOHOCMI 3A80aHb | Npoyedypu KopeKkyii 62a0y8aH-
H3L.

Knrwouoei cnosa: nedazociune mecmysanus, neoazo2iyHi 8UMIPIOBAHHS, HAOIUHICMb
pe3yibmamis, npoyeoypa mecmy8auHs, IHMepnpemayis mecmogux pesyibmamis, Mooelb
IRT.

IlocranoBka npodJsemu. HeBil’eMHUM CKJIaJHUKOM CHCTEMHU YIPaBIIiHHS HaByaib-
HUM IIPOLIECOM € MEXaHi3M 3BOPOTHOTO 3B’SI3KY, SIKUH CIIUPAEThCs HA MEAaroriyHi BUMIpIO-
BaHHA. ToMy HaJIHHICTh pe3yJbTaTiB BUMIPIOBAHHS BU3HAUYa€ SIKICTh YIPABIIIHHS 1, BPEIITI-
pellT, SAKICTh HABYAJIBHOTO MPOLECY. 3aCTOCYBAHHS TECTOBUX TEXHOJIOTIH JUIsl Me1aroriYHOro
BUMIPIOBAHHS HAJAJIO TEJaroraM MOJKJIMBICTh KUIBKICHOTO aHalli3y TOYHOCTI PE3yJIbTAaTiB,
10 CTAHOBUTH OCHOBY BJIOCKOHAJIEHHS IPOLEAYpU TECTYBAaHHS i 1HTepHnpeTanii pe3yabTaTiB
BUMIpIoBaHHA. HenepepBHUIl po3BUTOK TECTOBUX TEXHOJIOTIH, pOo3po0JIeHHS HOBUX MO/JENen
TECTYBAaHHSI 3YMOBJIIOE NIOTPEOy B PO3BUTKY METOJIB BU3HAUYEHHS HaAIHOCTI TECTOBUX pe-
3yJbTaTIB.

AHaJii3 0CTaHHIX J0CTiKeHb. Y KIACUYHIN TEOopli TECTYBaHHS TECT CKJIAJA€THCA 3
(iKCOBaHO1 MOCIII0BHOCTI 3aBAaHb, TECTOBUI Oal po3paxoBYETHCS SIK KUIbKICTh MPaBUIbHO
BHKOHAHUX 3aBlaHb. [loxuOka TecToBOro 6ana BU3HAYAETHCS Yepe3 MOHITTS HAAIMHOCTI Te-
CTOBHX PE3yJIbTaTiB HA OCHOBI BU3HAUEHHS KOpEIALil MK pe3ysibTaTaMu 3a MapajieIbHUMU
BaplaHTaMH TECTY, MOCIIIOBHUMHU TECTYBaHHSIMH, YaCTHHAMH TeCTy a00 Ha OCHOBI 0O4YMC-
JIEHHS! BHYTPIHBO1 y3ro/pkeHocT! (& -Kponbaxa). 3anexxHicTh MOXUOKU BiJ IHAUBIAYATbHUX
IapaMeTpiB TECTOBAHOTO HE PO3IJISAA€THCA. MOKIUBICTh 3aCTOCYBAHHSI KJIACHYHOI Teopii
HAJIMHOCTI TECTOBUX PE3YJIbTATIB JUIsl MOAUDIKOBAHUX IMPOLEIYyp TECTYBAHHS Ta IHTEpIpe-
Talii pe3yibTaTiB BUMIPIOBAHHS (HANpUKJIAA, 3aCTOCYBaHHS BaroBUX KOE(]Illi€HTIB,
CHeIiaJIbHUX aJTOPUTMIB MOJIAaHHS TECTOBUX 3aBJaHb, BPaXyBaHHS BraJyBaHHS TOIIO) IO-
TpeOye JAOBEIEHHS Yy KOKHOMY KOHKPETHOMY BUIAAKY. BUIaTHUM KPOKOM y PO3BHUTKY Te-
CTOBHUX TEXHOJIOT1H cTana Mmojens . Pamra, sika rpyHTyeThCs Ha BIATIN almpOKCHMAIIIT 3aJIex-
HOCT1 UMOBIPHOCTI IPaBWJIbHOT BIANOBIAI Ha 3aBAaHHS B MiATOTOBJIEHOCTI TECTOBAHOTO Ta
napaMmeTpiB 3aBaaHHA. lle Hajgamo MOXIMBICTH TUHAMIYHO (pOpMyYBaTH NEAArOTIYHUI TecT i
3a0€e3MeYnTH aJeKBaTHE BU3HAYEHHS MIArOTOBJIEHOCTI TECTOBAHOIO B YMOBAax Bapialii Tpy.-
HOCTI Ta KUIbKOCTI 3aBJaHb y TecTi. [IeBH1 3ycmiuis AOCHIIHUKIB Oy CIIpSMOBaHI Ha 3HU-
KEHHS HETraTUBHOTO BIUIMBY BrajJyBaHHS TECTOBaHUM MpaBUIbHUX BignoBiaen. Tak,
B. B. Kpomep [1] 3anponoHyBaB 3allOBHSATH MaTPULI0 PE3YJbTATIB TECTYBaHHS 3HAUYECHHSIMU

-1 o P .
1,0 Ta ——, ne k — KUTBKICTh BapiaHTIB BIAMOBIAI HA 3aBAaHHA. Y [2] HAMU 3alIPOIIOHOBAHO

OKPEMO PO3TJIAIaTH KOMIIOHCHTH TIOXHOKH BHMIPIOBAHHS I1iJ] YaCc 3aCTOCYBAHHS aBTOMATH-
30BaHOTO TECTYBaHHS: BraJlyBaHHs, HCYBAXKHICTbD, POITYCKH Y CTPYKTYP1 HABYAIBHHX JOCST-
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HEHb, HEJIOCTaTHS €KBIBAJICHTHICTh MapaJieIbHUX BapiaHTIB TECTY, Kl aBTOMATUYHO CTBOPIOE
koM 'toTep. OCKUIbKH BCl KOMIIOHEHTH MOXUOKH € HE3aJeKHUMH BUIAJIKOBUMU BEIMUYUHAMU,
TO il JHCTIepCis JOPIBHIOE cyMi aucnepcii KOMITOHEH-
TIB: Sé = Sezea()yeaHH}z + Sifeyeaofc’ﬂocmi + Sczmpmeypu + SezapiaHmie . Taknii miaxig HagaB MOXKIIMBICTb
3anmpornoHyBaTH  (GopMyity s JOCHIDKCHHS 3aJe)KHOCTI TMOXMOKM BUMIPIOBAHHSA, SKa
MOB’si3aHa 3 BraJayBaHHsIM, Bin miarorosieHocTi TecroBaHoro [3]. I1. A. Potaenko BHUKOHaB
OI[IHKY TMOXMOKHM BraJyBaHHsS Ha OCHOBI OIHOMIAJILHOTO PO3MOJUTY WMOBIpHOCTEH [4] 110 Ta-
KO HaJa€ MOKJIMBICTh JTOCIIKYBATH 3aJICKHICTh MOXUOKM BUMIPIOBAHHS BiJl MATOTOBJIEHOC-
Ti TECTOBAHOTO. 3alpOIIOHOBAaHA HAMH KOMOIHATOpHA MOJIENb [5] € BUIBHOIO Bij MIPHUITYIICHB
PO PO3MOALT TECTOBUX OalliB, BOHA Hajaja MOXJMBICTb MPOBOJUTU JOCTIHKEHHS BIUIUBY
BrajJyBaHHs B TECTaX, 110 CKIAJAIOThCS 13 3aBJIaHb 3 PI3HOI0 UMOBIPHICTIO HAJaHHS BUIIAJIKOBO
npaBUIbHOI BinnoBial. JlociaikeHHs y cdepi BIOCKOHAIEHHS NMPOoLEeAyp aJalTUBHOIO i 4acT-
KOBO aJIalITUBHOT'O TECTYBAaHHS IPOJIOBXKYIOThCS, IO MOTPeOye PO3BUTKY BIANOBIAHUX METO/IB
aHaJli3y SIKOCTI TECTOBUX PE3yJIbTATIB.

BujisieHHsi HeBMpilleHMX NMUTAHb. YCl PO3MVISIHYTI BHUIIE HiIXOOU IependavyaroTh
MIEBHY MPOLIEAYPY TECTyBaHHS Ta IHTEPIIPETAIlii TECTOBUX PE3YJIbTATIB 1 HE JAIOTh MOXKJIMBOCTI
MOPIBHIOBATH TaKi MPOLIETYpPH 3a TOYHICTIO paH)KyBaHHS TECTOBAaHMX Y PI3HUX yMoBax. Bu-
TAETHCS AKTYAIIbHUM 3aBIaHHsS MOOYJOBU METO/A, SIKUI J03BOJIMB OM MOJIEIIOBATH Pi3HI IMij-
XOJIM JI0 TECTYBAaHHS 1 00OYMCIIEHHS TECTOBOro Oaja 3 MOXJIMBICTIO aHaJli3y TOYHOCT1 TECTOBUX
pe3yabTaTiB.

Meta gaHoi poOOTH TOJITae B PO3pOOICHHI METOAMKU TOPIBHIHHS PI3HUX MPOLIETYP
TECTYBAHHS Ta IHTEpIpETalil TECTOBUX PE3yJIbTaTiB y IIMPOKOMY Jiara3oHl yMOB 3aCTOCYBaH-
H$l TECTIB.

Bukaan ocHoBHOro martepiajy. bynp-sike NOpIBHSHHS Ma€ CIUpaTHCS HA IEBHUN KpH-
Tepiil IKOCTI. AJie KO)KHA MPOIEAypa IHTEPIpETallli TECTOBUX PE3y/IbTaTIB Mepeadavae Opuri-
HaJIbHUN KPUTEPIH, 1 pI3BHOMAHITHICTh KPUTEPIiB M030aBiIsie OCIIIHUKA MOMIMBOCTI 3aCTOCY-
BaTH 111 KpUTEpIi s MOPIBHIHHA PI3HUX Ipoluenyp. biipmn Toro, mikanu, 3a sIKUMH BU3Ha4a-
I0TbCSL TECTOB1 0aiy, € PI3HUMH B PI3HUX IpoLEaypax IHTepHpeTalii TECTOBUX pe3yJbTaTiB.
Tak, 3a KJIJaCHUYHOIO MOJIEJUTIO MAEMO JIIHIMHY IIKady BIAHOCHO KUIBKOCTI MPaBUJIbHO BUKOHA-
HUX 3aBJiaHb; MOJICJIl 3 BarOBUMH Koe(illieHTaMu, 10 BPaxOBYIOTh TPYAHICTh a00 CKIAIHICTh
3aB/aHb, Nepea0avyaroTh MEeBHI HEMiHINHI mKanu; Mojaenb IRT, ska 3anouarkoBana I'. Pamewm,
nepeadayae BU3HAUEHHS MIATOTOBJIEHOCTI TECTOBAHOrO B jorirax. OJHUM 13 HampsiMiB BUPI-
LIEHHS MPo0JIeMU MOKe OyTH MEPETBOPEHHS TECTOBOrO 0aja 3a MPOLEHTUIHHOIO MIKAJIOK0, SIKa
BiZJOOpaXka€ paHKyBaHHS TECTOBAHUX 3a pe3yJIbTaTaMU TECTYBaHHA. AJjie, Ha Halll MOIJIsA, Ta-
KU MIIX11 OB’ I3aHUH 3 IEBHUMH MTPOOIeMaMy 3aCTOCYBAaHHS CTATUCTUYHUX METOJIB JJIs1 00-
YUCJICHHS HaJIMHUX IHTEPBaJIIB, OCKUIBKU 3B’SI30K MK PI3HUMH IIKaJTaMHU € HENIHIMHUM. Y Ta-
Kiif cUTyalil IpOIOHYEMO 31MCHIOBATH MOPIBHSHHS Ha MiJACTaBl METOAY CTaTUCTUYHHUX BU-
npoOyBaHb. Hexail 11t 1BOX TECTOBAHUX 3a3AaJIerifb BIIOMO, IO OJIMH 3 HUX ITATOTOBICHUN
Kpaile (3BiCHO, MOTpiOHA IE€BHA Mipa MIATOTOBJIEHOCTI, L Mipa MOKE€ OyTH BHU3HAUYEHONO 3a
Oy/Ib-SIKOIO OJIHIEIO TIKAJIOK0). 3a pe3yabTaTaMu TECTYBaHHS IICJIA 3aCTOCYBaHHS MEBHOI MPo-
LeAypHy IHTepIpeTalii JaHUX MOXJIIUBI TPU CUTYaLlIi:

e mpoueaypa 3abe3neunsia NpaBuibHe paH)KyBaHHS TECTOBAHUX;

e TpoIeAypa HE BUSBWIIA PI3HUIII B MITOTOBI[I TECTOBAHUX;

e [poLeypa IpU3BeNa 10 MOMUIKU B PaH)KyBaHHI TECTOBAHHX.

OCKUIbKHM TECTOBI pe3yJIbTaTy MICTATh BUIMAJAKOBI HOXUOKU, PO3IJISIHYTI BUILIE CUTYyallil
BHHHUKATUMYTh BUIIAJAKOBO. Ha mijicTaBi BeMMKOi KUTBKOCTI BUTPOOYBaHbh MOKIIMBO MOOYIyBa-
TH PO3MOALT IMOBIPHOCTEH PO3IJISIHYTUX CUTYalllld. 3BICHO, YUM OUIbILIE PI3HULIS Yy MIATOTOBIIE-
HOCTI BUNIPOOYBaHUX, TUM BUILE WMOBIPHICTh MPABUIILHOTO 1X PAH)KyBaHHS 3a IIEBHOIO IIPOLIE-
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Iyporo iHTepIperanii TectoBux 6ainiB. Kpurepiem sKocTi mpouexypy HTeprpeTaLii TECTOBUX
pe3ynbTatiB (Q) 06epemMo PI3HUIIO MDK IMOBIPHICTIO ITPABIJIBHOTO Ta HEMPABWILHOTO BUCHOB-
Ky LI0JI0 paHXyBaHHS TecToBaHUX. CaMme Takuil KpUTepii, Ha Halll MOTJIsA, € HalOUIbII HAaoU-
HUM 1 3pydyHUM. BiH 3MIHIOETHCS BiJ HYJSI, KOJIM TpOIeAypa He 3a0esneuye audepeHItiaio
TECTOBAHUX, TOOTO KUIBKICTh MPABWJIBHUX 1 HEMPABWJIBHUX BUCHOBKIB OJIHAKOBA, JIO OJIMHUII,
KOJIA BCl BUCHOBKU IIPAaBUJIbHI.

OpranizyBatu 1a00paTopHi BUIPOOYBAHHS 3 BEJMKOIO KUTBKICTIO TECTOBAHUX HEMOXK-
JIUBO, TOMY MOTPIOHO PO3POOUTH MOIEITH TECTOBAHOTO 1 MPOLIEyp TECTYBaHHS Ta IHTEpPIpETa-
11T TECTOBUX pe3yibTariB. JlJis 1iboro noTpiOH1 neBH1 npunymieHHs. Hexall IMOBIpHICTH MpaBu-
JIHOTO BMKOHAHHSI 3aBJIaHHS TECTY JOOpE alpOKCUMYETHCS TPbOXIIApaMETPUYHOIO MOEIUIIO
I'. Pamia. Take npunyIiieHHs: IpUpoOHE, OCKUIBKY BIIOMI €eMIIIPUYHI JJaH1 CB1I4aTh PO a1eKBa-
THICTH Mozeni I'. Pama. TIpunycTumo Takox, 110 mapamMeTpu KOXKHOT'O 3aBJaHHS HE 3aJIeKaTh
BiJl 0COOMCTOCTI TECTOBAHOTO. Take MpUIyIieHHs MOKJIUBO, SKIIO TECT TOMOT€HHUM, TOOTO BC1
3aBJIaHHS NIEPEBIPSAIOTH OJIMH €JIEMEHT HaBUAJIbHOTO MaTepiaily, 0 BUKIIIOYA€E BIUIUB ITPOraJIH
y CTPYKTYpl HaBUAIbHUX JOCATHEHb TecToBaHoro. 1106 posmmputu chepy nocmimxeHHs, 10-
JaMO JI0 MOJIEN1 YeTBEpTUH Iapamerp, SIKUM XapakTepu3ye HEYBa)KHICTh TECTOBAHOT'O, TOOTO
HWMOBIPHICTh HENPaBWJIbHOT BIAMOBIA1 Y BUMAJKY, KOJIM TECTOBAaHUN HalleBHE 3JJaTHUN BUKOHA-
TH 3aBJIaHHS NPaBWIbHO. BBaxaruMemo, 110 mapameTp HEYBaXHOCTI OJJTHAKOBUM ISl BCIX TeC-
TOBaHMX (1I€ LITYy4HE OOMEXKEHHS Halloi Mojeni). TakuM 4HMHOM, B OCHOBY MO/IENI TECTOBUX
pe3yabTaTiB MPONOHYEMO MOKJIACTH MMOBIPHICTh Ha/laHHS MPaBUJILHOI BIAMOBIAL K (PYHKIIIIO
BiJ] MapaMeTpiB 3aBJaHHS Ta XapaKTEPUCTUKU yBaru BUIPOOYBAHUX Yy BUIJISIL

(I-¢)-d 0
1+exp(—a-(0-b))’
ne 6 — mAroToBJIEHICTh TECTOBAHOTO, BUPA)KEHA B JIOTITaX; g — MapaMeTp 3aBJaHHs, 1110 Xapak-
TEepU3ye HOro po3AUIbHY 3JaTHICTh; b — MOKA3HUK TPYAHOCTI 3aBJaHHS; ¢ — IMOBIPHICTb BHUIIa-
JIKOBOI'O HaJaHHS MPaBWIbHOI BIINOBINI (BragyBaHHs); d — MOKAa3HUK YBaru TECTOBAHOIO —
HWMOBIPHICTb MPABUJIBHOI BIIMOBII 32 YMOBH, 110 TECTOBAaHUN MOBHICTIO 3/1aTHUIl BUKOHATU
3aBJIaHHSL.

Posristnemo mpornieypy cTaTUCTUYHUX BUNMPOOYBaHb. BXiqHUMHU JaHWMH € TATOTOB-
JIEHICTh KOKHOTO 3 BUlpoOyBanux 0y, 6, (6, > 0;) Ta napameTpu KOKHOTO 3aBiaHHs TecTy. Do-
PMYEMO BEKTOPH BIANOBIACH MEPLIOrO i APYroro TecToBaHoro. BumaakoBo, 3 IMOBIPHICTIO, 1110
obuuncmoeTbes 3a hopmynoro (1) mpusHavaeMo BiAMOBIAl MPAaBUILHUMHU a00 HETIPaBUIbHUMH.
OO6uuCII0EMO TECTOBUH Oail 3a KOKHOIO 3 JOCHIIPKYBAaHUX HPOLEAyp IHTepHpeTalii TECTOBUX
pe3ynbTariB. [IopiBHIOEMO TECTOBi1 Oalv KOXKHO1 3 MpOIEeAyp. SIKI0 32 TECTOBUM OalioM BH-
poOyBaHUil 3 MIATOTOBJICHICTIO &) BUSBISIETHCS KpallUM, TO BUCHOBOK IHTEpIpeTallii mpaBu-
JLHUH, 1HAKIIIE PI3HUIIST HE BUsBICHA a00 BU3HAYAETHCS TIOMUJIKA B paHXyBaHHI. baratopazoBo
MOBTOPIOEMO BMITaKOBE (POPMYBaHHSI BEKTOPA BIAMOBIAEH 1 3aCTOCYBAaHHS MPOLEIYp IHTEPII-
peTariii TeCTOBUX pe3yiabTaTiB. B 00UMCIIOBaIbHUX €KCIMEPUMEHTAaX KUIBKICTh CTATUCTUYHHUX
BurpoOyBanb cranoBmwia 100 000, mo 3a HaGIMKEHUMH OIIHKaMM 3 IMOBIPHICTIO HE MEHIIIE
95% 3abe3neuyBano AB1 MpaBWIbHI HU(PH y LIyKaHOMY 3HAa4eHH1 Kputepito Q.

Ha puc. 1 1 2 mogano pe3yapTaT AOCTIKEHHS IKOCTI IHTEPIpPETaIlii TECTOBUX PE3YJib-
TaTiB 332 KJIIACHYHOIO MIPOIEYPOIO0, KOJIM TECTOBHM OaJl BU3HAYAETHCS SIK KUTHKICTh MPAaBUIILHO
BHKOHAHHUX 3aBJIaHb. 3a BICCIO aOCITUC BIAKIAICHO PI3HUIIO MIXK IMIATOTOBJICHICTIO IBOX TE€CTO-
BaHuXx (6, — 0) B noritax. Psnu nanux BimoOpakaroTh 3HaUeHHs KpuTepito O sk hyHKii Bix (62
— 6) st p13HOT CepeTHBOT MIATOTOBICHOCT] X TeCTOBaHUX O = (6L + 6) / 2.

p=c+
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Puc. 1. Kpurepiit Q sSK0CTi paHXKyBaHHS TECTOBAHUX 32 KJIACHYHOIO MIPOIEAYPOIO0 O0UMCIICHHS
TECTOBOT'O 0aja sl TeCTy, IKUI CKIaaaeThes 3 31 3aBIaHHs OIHAKOBOI TPYIHOCTI 3 MapameTpa-
Mub=0,a=2,¢c=0,d=1

Q

0 0,2 0,4 0,6 0,8 1
(62 — 61)

Puc. 2. Kpurepiit Q sSK0CTi paHXKyBaHHS TECTOBAHUX 32 KJIACHYHOIO TIPOIEAYPOIO0 OO0UMCIICHHS
TECTOBOI'0 Oana Ui TECTY, SIKUH CKIanaeTbes 3 31 3aBraHHs 3pocTarouoi TpyAHOCTI (Bix b = —2
1o b =2),3napamerpamu a=2,c=0,d=1

Pesynbratu 0O4MCIIIOBAIbHUX €KCIIEPUMEHTIB 301raloThCsl 3 BIIOMUMHU BHUCHOBKAaMH,
10 KJIaCMYHa MPOIIeaypa IHTEepIpeTallli TECTOBUX PE3YNIbTATIB 3a0e3mneuye HalKpalie po3ii-
JICHHS! TECTOBAHMX, KOJIM iX MIATOTOBJICHICTh OJIM3bKa O TPYIHOCTI 3aBlaHb TecTy (puc. 1,
psaa nanux 0 = 0). Ane Takuil TeCT Ma€ By3bKHil poOounii Aiana30H BUMIPIOBaHHS 1 AJIs Tec-
TOBAaHMX 3 HU3BKOIO 200 BHCOKOIO IMIITOTOBJICHICTIO HE 3a0€3Meuye 3aJ0BUILHOT IKOCT1 BUMI-
proBanHs. CyyacHi neJaroriyHi TecTd OyayrOThCsl IK CUCTEMa 3aBJIaHb 3pOCTAK040i TPYIHOC-
Ti, 1110 JI03BOJISIE CYTTEBO PO3LIMPUTU POOOUMIL Jlana30H BUMIPIOBaHHS (pHUC. 2), aje YyTiu-
BICTh TECTYy, TOOTO HOTO 3aTHICTh PO3IUIATH TECTOBAHUX 3 HEBEJIMKOIO PI3HUIICIO MIATOTOB-
JIEHOCT1, 3MEHUIYETHCS.

InTepnperaris TectoBux pe3ynbrariB 3a Mojieuio IRT He 3MiHIOE paH)KyBaHHS Tec-
TOBAaHUX MOPIBHSHO 3 KJIIACHYHOIO MPOLEAYPOI0 IHTEpIpeTallii TeCTOBUX pe3ynbraris. Lle mi-
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IOTBEP/UKYETHCS TEOPETUUHUM aHaJI30M IPOLEAYPH BU3HAUYEHHS MIATOTOBJIEHOCTI TECTOBA-
Horo 3a Mozetto IRT 1 npoBeneHMMHU 00YMCIIIOBAIbBHUMHU €KcliepuMeHTaMu. B peanbHOMY
TECTYBaHHI, KOJIU MapaMeTpH 3aBJiaHb HEBIOMI Il OOUMCIIOIOTHCS 3a pe3yJbTaTaMH TECTy-
BaHH$, 3BICHO, CIIOCTEPIraTUMYTbCS PO3ODKHOCTI B paHk yBaHHI, SIKI BUKIMKATUMYThCS MO-
xuOKaMH BU3HAUYEHHS ITapaMeTpiB TECTOBUX 3aBJaHb 3a Mojeso ['. Pama.

[IpoBeneMo 3icTaBieHHsS NEBHUX MOJEPHI30BAHUX MPOLEAYP OOUYHMCIEHHS TECTOBOIO
Oana 3 kKiacu4yHOIO Tporeayporo. Ha puc. 3 psan 1 momae 3Ha4eHHS KpUTEpito AKocTi O, sSKi
BIJIOBIAAIOTH KJIACUYHIN Mpo1ieaypl 00UUCIEHHS TECTOBOro Oana:

o, 1 | npaBunsHa BimnoBins
V= ZXI, I e Xi ;= (0 , BiIMOBA BIJ] BIAIOBIA1

i=1 . .

J (0 , HenpaBHJIbHA BIATIOBINB,

i€ j — HOMEp 3aBJIaHHS; [ — HOMEp BUIIPOOYBAHOTO; 7 — KUIbKICTh 3aB/IaHb TECTY.

Psan 2 na puc. 3 nojae 3HaueHHsI KpUTEpito KOCTi O JUId NPOLEAYpU OOUNCICHHS Te-
CTOBOro Oana 3 KOpeKIi€ro BrajayBaHHs. Sk Bxke Oyi0 3a3Ha4€HO BHILE, BraJlyBaHHs TECTOBa-
HUM IPaBUJIbHUX BIAMOBIJEH NMPU3BOIUTH A0 CUCTEMATUYHOTO 3aBUILEHHS TecToBoro Oana. B
KJIACMYHUX TOMOTEHHUX TecTaxX 3 (piIKCOBaHMM HAOOPOM 3aBJaHb OJIHAKOBOi (opmu i Tpyn-
HOCTI 1€ HE IPU3BOAUTH J0 CUCTEMAaTUYHOIO BIUIMBY Ha PaH)KYBaHHS TECTOBAaHUX, XO4a BU-
najKkoBa MOXHOKa, 3BICHO, 30UIbLIYeThCSA. AJe, SIKIIO 3aCTOCOBYETHCS KpHUTEplalbHO-
OpIEHTOBAHA IHTEpIpETallisl TECTOBUX PE3y/lbTaTiB, CUCTEMATHUHI MOXUOKU TECTOBOTO Oaia
MarTh OyTH cKoperoBasi. [[js Kopekiiii cucTeMaTHYHOT MOXUOKHU ISl BUIIAJKY TECTY 3 pi3-
HUMH 32 POPMOIO 3aBJaHHIMHU HaMU Ha mifacTasi migxoay B. B. Kpomepa [1] O6ymna 3anpormo-
HOBaHa IMpoIieaypa 004YHCICHHs TeCTOBOTO Oana 3a opmynoro [5]:

1 , IpaBHJIbHA BiANOBINb

m

V= ZXi,j /m, ne Xi,j =10 , BIIMOBa BiJI BIJIITOBIII 2
- _
J Cj

, HETIpaBWJIbHA BIMOBIIb

7ie j — HOMEp 3aBJIaHHsI; { — HOMEP BUIIPOOYBAHOIO; 71 — KUIBKICTh 3aBJaHb TECTY; C; — HMOBI-
PHICTh BUIIAJAKOBOTO HAJaHHS MPaBUILHOT BIATIOBII AJIsI j-T'O 3aBIAHHS.

Psan 3 na puc. 3 nojae 3HaueHHs KpUTEPito AKOCTI O JUId NMPOLEAYpU OOUNCICHHS Te-
CTOBOro Oana i3 3aCTOCYBaHHSIM BaroBUX KOE(IIIEHTIB, BIANOBITHUX 10 TPYAHOCTI 3aBJIaHb —
MPUKJIAU TAKOTO MIAXOAY JOCUThH YacTO TPAIUISIOTHCS B JIITEpaTypi i aBTOMATU30BAHUX CHC-
TeMax TecTyBaHHs. Hampukiana, BaroBi KoeillieHTH 3aCTOCOBYIOTbCS B TE€CTaX IMiJICYMKOBOT
JIep>KaBHOT aTecTallli i 3aBlaHb CEPEIHBOTO 1 TOCTATHLOTO piBHIB. O0epemMo JesKy “Moe-
JBHY MPOLEAYPY OOUMCIEHHS TECTOBOTO 0aja 13 3aCTOCYBaHHSIM BaroBUX KOEPIIEHTIB IS
OUTBIIl TPYIHUX 3aB/IaHb:

. 1 , npaBusibHa BimmOBiNH

V= ZXI, W, ne X. . =<0 ,BigMoBa Bl BIIIOBIII
JT i,j
J=1 0 , HenpaBMIILHA BiIIOBI,
1€ j — HOMEp 3aBIaHHs; | — HOMEP BUIIPOOYBaHOIO; /7 — KUIBKICTh 3aBJaHb TECTYy; W; — Bara

3aBJlaHHs, w; =1 Juid npoctux 3aBass (b =-2 ... —0,8), w; =2 11 3aBJaHb CEPEIHBOI TPYIHO-
cri (b =-0,7 ... 0,7), wy =4 nns tpyaaux 3asaass (b =0,8 ... 2).
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o, ..., c30=0;d =1 o, ..y 30=0,25;d =1
0,8 %
’ ‘ 2 0,8
0,6 % ?_
\ 7B\ 71
NN N
N 7 N 7
~NANAN
N
NA NZ N7
| | % iy R
co, ..., €15=0,25; cie, ..., €31=0;d =1 co, ... , c15=0; c16, ... , c31=0,25; d =1
0 1 01
0,8 0,8
Y 14
06 % 2_ 06
0,4 —F= \ %_ 0,4 A
N 72\ 7
0,2 ——\ % \ é_ 0,2 A
0 & 1] : & ] 0 :24 : \\
Cp, C2... , C30= 0,25; C1, C3... , C29 = 0; d=1 Cp, C2... , C30= 0,25; C1, C3... , C29 = 0; d:0,9
01 0 1
0.8 0,8
o //_ m1 0,6 N
0,4 é_ Eg 0,4 A % Z WY
0,2 /_ / \
0 NN A 0,2 - \ % \
0 = - 6 =0 6 = 2 0 /: , &:1:1:1:14 , %5:1:1:1

Puc. 3. Bruus BrajyBaHHs Ta HEYBa)KHOCTI Ha SKICTh IHTEPIPETAIlii TECTOBUX PE3YJIbTATIB: KpuTepiit Q
00YHMCIICHO ISl BUMIAAKY paH)KyBaHHS TECTOBAHMX 3 PI3HHUIICIO MIATOTOBICHOCTI (6—60)) = 0,5 1 cepen-
HBOIO MiAroToBieHicTio 6 = (6, + 6,) / 2 nns Tecty, akuil cknagaeThes 3 31 3aBAaHHS 3pOCTar0u0i TPY/-

HOCTI (Bix by =—2 10 b3p = 2), 3 pO3AUILHOIO 3ATHICTIO @ = 2 3a PI3HUMH MPOLICTYPaMH OOUUCIICHHS
TectoBoro Oana (1 — kiacuyna; 2 — 3 IONPaBKOIO HA BralyBaHHS; 3 — 3 BATOBUMU Koe(illieHTaMH )

3a pe3yabTaTaMu OOUYMCIIIOBILHUX EKCIEPUMEHTIB IIOJ0 BIUIMBY BraJyBaHHS Ha
SKICTh IHTEpIpeTallii TECTOBUX pe3ysbTaTiB (puc. 3) 6aunmo, 110 MOXJIMBICTh HA1aBaTH BUIIA-
JIKOBO IIPaBUJIbHI BIIOBI/II CYTTEBO 3HMKYE SIKICTh IHTEpHpeTallii 32 00paHUM HaMH KpUTEpieEM
Q. Ilpu 1boMy MOXKJIUBICTb BraJyBaHHS IPaBWIbHUX BIANOBLIEH OUIbII TPYJHUX 3aBJIaHb OCO-
OJIMBO HEraTHMBHO BIUIMBAE HA SIKICTh paHKYBaHHS TECTOBaHUX. /|1 TeCTOBaHUX 3 CepeHbOI0
Ta 100poro miAroToBieHIcTIO (€ =0 1 6 =2), He3aJIeKHO BiJl PO3IIIHYTOI MPOIIEAYPU O0O0UHCIICH-
HSl TECTOBOTO 0ajia, SIKICTh PaH)KyBaHHS MEHIIE y BUIAAKY MOKIJIMBOCTI BraJyBaHHs PaBUIb-
HUX BIJMNOBIZEH TPYAHUX 3aB/IaHb.

[lopiBHSHHS SIKOCTI paHXYBaHHS TECTOBAaHMUX 3a PI3HUMH IMPOLETYpaMU OOUYHMCIICHHS
TECTOBOTO 0aja Ja€ MOKJIMBICTh IWTH BUCHOBKY, IIO B OUTBIIIOCTI CUTYAIlli, SIKi PO3IJIIHYTO B
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O00YMCITIOBAIBHUX €KCIIEPUMEHTAX, SKICTh MOJEPHI30BAHUX MPOLEAYp BHUSIBUIACH HE KPAIIOIO,
HDK SIKICTh KJIacH4HOI npoueaypu. Tomy B yciX BUIaJKaX HOPMO-OPIEHTOBAHOI IHTEpHpeTanii
TECTOBUX pe3yJIbTaTiB Ma€ 3aCTOCOBYBATHUCS KJIaCUYHA MPOLIeypa.

[Tpouemypa oOumCIeHHsT TECTOBOTO Oajia 3 KOPEKI[€I0 BraJlyBaHHS B YCIX OOYMCITIOBa-
JIBHUX €KCIEPUMEHTAX BUSBHIIA SIKICTh, OJM3bKY J0 SKOCT1 KJIIACUYHOT POLEAYypH, KPIM BUHSAT-
KOBHX ]ISl TPAKTUKX BUMAJIKIB, KOJH MIJATOTOBJIEHICTh TECTOBAHOTO cliadka (6 =—2) Tta TpyaHi
3aBJIaHHS TECTy MPUIYCKAIOTh BraJyBaHHs, a IpocTi — Hi. ToMy MOXHa peKOMEHIyBaTu Kope-
KII1}0 BraJlyBaHHs 3a MPOLEAYPOIO (2) B KpUTEPIAIbHO-OPIEHTOBAHUX TECTAX, sIKI HE IIPU3HAYe-
HO JIJISl OILIIHIOBAHHS ¥ BU3HAYEHHS PEUTHHTY, SKIIO TaKl TECTH MICTATH Pi3HI 3a (HOPMOIO 3a-
BlaHHs. [IpukiiazomM AOIUTEHOTO 3aCTOCYBaHHS KOPEKIT BraJyBaHHs MOXe OyTU TECTyBaHHS B
CHUCTeMax IeIaroriyHoi J1arHOCTUKH, ajie TOTPIOHI TOJATKOB1 HOCTIKEHHSI KOHKPETHOI CHC-
TEMHU TECTOBUX 3aBJaHb 111010 NMOPIBHAHHS BUIAJKOBOI MOXUOKH, SIKAa MOB’s3aHAa 3 KOPEKIIIEO
Bra/lyBaHHsl, 1 CUCTEMATUYHOI MOXUOKH, O SIKOI MPU3BOJUTH BraJlyBaHHs 0€3 3aCTOCYBaHHSA
KOPEKITIi.

[Tpouenypa 13 3acTOCyBaHHSIM BaroBUX KOE(QIIIEHTIB BUABIISETHCS JOIUTBHOIO TUTBKH B
YMOBaX MOYJIMBOi HEYBaXHOCTI TECTOBAaHMX (HEBUCOKA 3HAUYILIICTh PE3Yy/IbTATIB, 3aHAATO
ycKJIaJHeH1 (popMyIItOBaHHA 3aB/laHb, 0OMEKEHHSI Yyacy, CTOMJIEHHS TOIIO) MPU TECTYBaHHI JI0-
Ope miaroToBiIeHUX Y4HIB (6 =2) 3a I0TIOMOI0I0 TECTY, 1110 MICTUThH 0arato MpoCTUX 3aBIaHb.

BucHoBku:

1. 3anponoHOBAaHO METO/I MIOPIBHSHHS Ha OCHOBI CTATUCTUYHUX BUIIPOOYBAaHb Pi3-
HUX IIPOLIeAyp IHTEpHpeTallii TECTOBUX PE3yJIbTaTIB.

2. OOuucioBaIbHUM €KCIIEPUMEHT MIATBEP/DKYE B1IOMHI BHCHOBOK, IO HaiOi-
JIbIIA SIKICTh PAH)KyBAHHS TECTOBAHUX 3a0€3MeUyeThes, SIKIIO TECT MICTUTh 3aB/JaHHS OHAKO-
BOi TPYAHOCTI, fIKa OJIM3bKA JI0 MIATOTOBICHOCTI TECTOBAHUX. AJIe TAKUH TECT Ma€ BY3bKHI Ji-
ara3oH BUMIPIOBAHHS.

3. Mo>xnuBiCTh BrajlyBaHHsI PaBWJIBHUX BIAMOBIAEH, 0COOIMBO sl TPYJHUX 3a-
BJIaHb, HETaTHUBHO BIUIMBAE HA SIKICTh paH)KyBaHHS TECTOBAHUX.
4. JIyist TECTIB 3 HOPMO-OPIEHTOBAHOIO IHTEPIPETAIIEI0 PE3YJbTATIB Tpeba 3acTo-

COBYBATH KJIACHYHY MPOLIETYpPy OOUMCIIEHHS TeCTOBOTO Oana (0e3 KOPEeKIlii BraayBaHHs Ta Ba-
TOBUX KOE(IIIEHTIB).

5. IaTeprperarist TecToBux pe3ynbTariB 3a MoAe/utio IRT He 3MiHIOE paH)KyBaHHS
TECTOBAHUX MOPIBHIHO 3 KJIACUYHOIO IPOIIETypPOIO IHTEPIIPETaLlil TECTOBUX PE3YJIbTATIB.
6. [Tpouenypa oOGUMCICHHST TECTOBOTO Oajia 3 KOPEKIIEI0 BraJlyBaHHS MOXKE OyTH

3aCTOCOBaHa B TECTaxX 3 KpUTEPiaIbHO-OPIEHTOBAHOIO 1HTeprperauieto. Kopekiis BrajgyBaHHs
Jla€ MOYJIMBICTh 3MEHIIUTH CUCTEMaTHUHY MOXHOKY T€CTOBOro Oana, aje BHOCUTh JI0JATKOBY
BUITAIKOBY ITOXUOKY.

7. 3acTocyBaHHS BaroBUX KOE(ILIEHTIB JJIs BpaxyBaHHs PIBHS TPYJHOCTI 3aB/IaHb
JOIITEHO TUTBKHM 32 YMOBH MOJKJIMBOT HEYBa)KHOCTI TECTOBAHMX, KOJIHM TECT MICTUTh Oarato 3a-
HAJTO JIETKUX JJIs1 OUTBLIOCTI TECTOBAaHUX 3aBJaHb. B IHIIKMX BUIaJKaX 3aCTOCYBaHHS BaroBUX
KOe(IIIEHTIB IPU3BOJAUTH JI0 CYTTEBOTO 3HIKEHHS IKOCT1 paH)KyBaHHS TECTOBaHMX.

Hanpsimu nogajbmmx po3Bigok 3 nMpodseMH J0CJTiIKeHHs: JIOLUIbHO 3aCTOCYBaTU
3aMpOIIOHOBAHMM MIAX1I IO aHATI3y SKOCT1 PI3HUX aJallTUBHUX 1 YaCTKOBO aJallTUBHUX IIPOIIE-
Iyp TECTYBaHHS Ta IHTepIpeTallii TECTOBUX PE3y/bTaTIB.
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YK 37:004.891.3
A. T'. Koaratun

HAJEXKHOCTbD PE3YJIBbTATOB ABTOMATU3UPOBAHHOI'O
HNEJATOI'MYECKOI'O TECTUPOBAHUSA

IIpeonooicen memoo cpasHeHuss Kawecmea npoyeoyp UHmepnpemayuu mecmosvix pe-
3YIbMAMOs 8 cucmeme ynpasienus yueoHvim npoyeccom. Ilposedennvle gbluuciumenbHle IKC-
nepuUMeHmbl NO380NUNU ONPEOeUMb YCI08Usl IPDEKMUBHOCU UHMEPRPEMAYULL Pe3)TbMAMo8
Mecmuposanus Ha OCHoge Kiaccuueckoll npoyedypul, moodeau IRT, npoyedypel eviuucieHus
mecmosoeo 6ana ¢ y4emom 8eco8bix KOIPPuyueHmos mpyoHocmu 3a0anuti U npoyedypsbl Kop-
PeKyuY yeaovl8anusl.

Kniwouesvie cnosa: nedazocuueckoe mecmuposanue, neodazocudecKue uUsMepeHus,
HAOEICHOCMb Pe3yIbmamos, npoyeoypa mecmupo8anusi, UHMepnpemayus mecmosblx pe3)ib-
mamos, mooens IRT.

UDC 37:004.891.3
0. Kolgatin

RELIABILITY OF THE RESULTS OF AUTOMATED PEDAGOGICAL TESTING

A method for comparison of quality of procedures of the test results interpretation in
systems of learning process control is suggested. Computational experiments gave possibility to
determine the conditions of efficiency such procedures of the test results interpretation as the
classic procedure, IRT, the use of weight coefficients for the test tasks difficulty, the correction
of guessing.

Keywords: pedagogical testing and measurement, reliability of results, testing proce-
dures, interpretation of test results, the model of IRT.
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