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B  ycimoBusx umppoBoit  TpaHchopmammu — 00pa3oBaHMS ~— BO3pacTaeT  HEOOXOAMMOCTh B
ABTOMATH3WPOBAHHBIX PENICHUSX, 00eCIeYnBarOIINX HaJeKHOe, Oe3omacHoe U 3 dekTHBHOE yrpaBiieHHe
TECTOBBIMU MaTepHualiaMi. Hacrosiiee HcclieloBaHHE ITOCBSIIEHO oOreHKke 3(QQeKTHBHOCTH CHCTEMBI,
pa3paboTaHHOW M BHENPEHHON HalmoHaNbHBIM IEHTPOM TECTUPOBaHMs it (GOPMHpPOBAaHUS BapHAHTOB
KOMIUIEKCHOTO TECTHPOBaHMS B Marucrparypy. B pabore mcnonp3oBaHa KOMOMHMPOBAHHAST METOJOJIOTHS:
KOJMYEeCTBeHHBI aHamm3 (ompoc 44 coTpymHukoB lleHTpa ¢ mnpuMmeHeHneM mmkanbel Jlalikepra,
KOPPEISIMOHHBIN aHallM3) M KAa4eCTBEHHOE XPOHOMETpakHOe HaOirofeHHe 3a (yHKIMOHHPOBAHHEM
CHCTEMBI B pealbHBIX YCIOBUAX. lcciemoBaHue MO3BOIMIIO BBIIBHTH KaK CTAOWIBHO paboTaromme
KOMIIOHEHTHI, TaK W 30HBI, TpeOyromye J0paboTKH.

Pa3paboraHbl mpakTH4ecKne PEKOMEHJIAIlMH MO COBEPIICHCTBOBAHHMIO apXHTEKTYyphl M MHTepdelica,
TIOBBIIICHHIO MIPON3BOJUTEIFHOCTH, a TaKKe 00ECIIeYeHHIO MPAaBOBOW M MH(OPMAIMOHHON 0€30MacHOCTH.
[Tomy4yeHsl clemyrone pe3ylbTaThl: BHICOKAs YAOBJIETBOPEHHOCTh (YHKIMOHAIBHOCTHIO YITPABICHHS
3amanusmMu (M=4,67), mpu 3TOM OTMEUEHHI 3aTPYIHEHUS C TIpou3BoauTenbHOCTRI0 (M=3,92) 1 00paboTkoit
Oonpmx 00beMoB maHHBIX. CPOPMYIIMPOBaHEI HAIIPABICHHUS ONTUMU3AINH: YCUIICHHE aITOPUTMOB TTOHCKA,
UHIeKcalus 0a3bl JaHHBIX, YIy4IOIeHHE JIOKaJW3alud WHTep(elica W IpUBEICHHE MPOrpaMMHOTO
o0ecredeHNst B COOTBETCTBHE C JMIICH3NOHHBIMH TpeOOBaHMSMU. PekoMeHIyeTcs maTeHTOBaHNE KITFOUEBBIX
TEXHUYECKUX PEIICHHUH UIS 3aIUThl HHTEIUIEKTYaIbHOM cOOCTBEHHOCTH. [lomydeHHbIe TaHHBIE MOTYT OBITH
UCIIONb30BaHbl MpPU  JANBbHEHIEH MOIepHH3alMH IU(POBBIX HHCTPYMEHTOB OIIGHKH B paMKax
rOCyapCTBEHHOW 00pa30BaTENbHON HHPPACTPYKTYPHI.

KiioueBble cjoBa: aBTOMAaTH3MPOBAaHHOE TECTUPOBaHWE, LU(pPOBas TpaHCHOpPMAIHs, OIEHKA
a¢dexruBHOCTH, MIKana JlafikepTa, KOPPEISAIHMOHHBIA aHATN3, HHPOPMAIIMOHHAsT 0€30MTaCHOCTb.

BBenenune

B Pecnybnuke Kazaxcran mudpoBas TpaHchopmanus, pa3BuTHe HHGPOPMALUMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH M KHOepOe30MacHOCTh OIpelesieHbl KaK CTpaTeruuyecKue
MIPUOPUTETHI TOCYAAPCTBEHHOTO pa3BUTHs, yTo oTpaxeHo B Konuenuuu Ha 2023-2029 ropsl,
yrBepxkacHHON [locTanoBnenuem IlpaButensctBa or 28 mapra 2023 roga Ne 269. Vcenemmnas
peanM3anMs Leled W 3ajad, IOCTaBICHHbIX JaHHOM KoHienuuen, Hepa3pblBHO CBsI3aHA C
HaJE)KHOCTBIO " 3P PEKTUBHOCTHIO (YHKIIMOHUPOBAHUS BCEl MH(POPMALIMOHHO-
KOMMYHUKAIIMOHHOW WH(pacTpykTypsl [1]. OCHOBHBIM 31€MEHTOM 3TOW HH(PACTPYKTYPHI VIS
o0ecrieyeHnss HENpPEepHIBHOCTH OW3HEC-NPOLIECCOB, MOBBIIMIEHUS MPOU3BOJUTEIBHOCTH TpyJda H
nojiep>kanust MHGOpMaMoHHON 0€30IacHOCTH SIBJISAETCS KOMIUIEKCHOE BHEAPEHHE COBPEMEHHBIX
TEXHOJIOTHH B YCIOBUAX YCKOPEHHOM LU(POBU3ALIIH.

OpHMM M3 KITIOYEBBIX PELICHUI B 3TOM HaIPaBJICHUH SBJISIETCS aBTOMAaTU3UPOBAHHASA CHCTEMa
ynpaBJjenusi 6a30ii TecroBbix 3aganuii (nanee — ACY T3) — acddexkruBHOE cpencTBo nudpoBoii
TpaHchopmami 00pa30BaHUs, KOTOPOE ONTUMHU3UPYET BpPEMEHHbIE 3aTpaThl Ha CO3JaHUE
BAJMJIHBIX TECTOB, 00ECIIEUNBas X COJEPIKATEIBbHYIO TOYHOCTh M COXPAaHEHUE TICHXOMETPUYECKHX
XapaKTEepUCTHK [2].
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Paspadorka ACY T3 Obiia oOycioBiieHa HEOOXOJUMOCThIO OOECHedeHUuss TUOKOro
yIIpaBJICHUS] TPOLIECCOM OILICHMBAHMS W TOBBIMIEHHS ero 3¢dexruBHOCTH. McTOpHUECKH TEpBBIC
CHCTEMBI TECTUPOBAHMS OOECIIeUMBAIH JHIIL 0a30Bble (GyHKUMHU yrnpasieHus naHHsME (CRUD-
OTIEpalliK: CO3/aHHe, YTCHHE, OOHOBJICHHWE, yJaJeHHE TEeCTOBBIX MaTepuanoB) [3]. Omnako B
pesynbTaTe mudpoBoit Tpanchopmaiuu odpazoBanus coBpeMmenHbie ACY T3 sBoIIONMOHUPOBAIN
B CJIOXHBIE anmapaTHO-MPOIPaMMHBIE  KOMIUIEKCHI, HMHTETPUPYIOLIUE HUHTEIJIEKTyalbHbIe
QITOPUTMBl TEHEpAllMM BapUAHTOB, AaJalTHBHbIE MEXAaHU3Mbl KOHTPOJS 3HAHWM, CHCTEMBI
AQHAJIUTUKU PE3YJIbTATOB TECTUPOBAHUS [4].

OaHuM U3 KIIIOYeBBIX HampaBieHudl npumeHeHuss ACY T3 sBnsercs ymnpaieHue 0a3oit
TECTOBBIX 3aJaHUIl M TeHepalusi BApUAHTOB JJIsi KOMIUIEKCHOTO TECTUPOBAHHSA B MarucTparypy
(manmee — KT), nmpoBoaumoro HanmonansHeIM HieHTpOM TecTupoBaHus (nanee — Llentp). CormacHo
HOpMaTuBHbIM jJokymeHTaM, KT mpexacraBinser coOoil cTaHIapTU3MPOBAHHBIA HK3aMEH,
BKJIIOUAIOUIUI TpU 00s3aTeIbHBIX KOMIIOHEHTA: TECT 10 WHOCTPAHHOMY SI3bIKY (AQHTJIMHCKHM,
(bpaHIly3CKHii, HEMEUKHUH MO BBIOOPY), TECT MO MPOGMII0 IPyHIbl 00pa30BaTEeNbHBIX MPOTPaMM,
TECT Ha ONpEeJeSICHHE TOTOBHOCTH K O0YYEHHIO Ha Ka3aXCKOM HJIM pycckoM si3bike [5]. Ero memns —
O00BEKTUBHO OIIEHUTH YPOBEHb MOJTOTOBKU MOCTYIMAIOLIIUX U 00€CIIEYUTh CIPaBEUIUBBINA TOCTYM K
00pa3oBaTeNIbHBIM NPOTpaMMaM MarucTpaTyphl.

BBuay 3HauMMOCTH SK3aMeHa U KOH(HIEHIIMAIBHOTO XapakTepa (OPMUPYEMBIX TECTOBBIX
MaTepHaJIoB, K MpoIleccy reHepallii BapuaHTa TeCTOB MPEIbIBISIOTCS TPEOOBAaHUS: YHUKATIBHOCTD,
PaBHO3HAYHOCTh, COOTBETCTBHE YTBEPXKICHHBIM CHeU(UKALUAM, a TAKKE MOJTHAs 3al[UIIEHHOCTh
OT HECAaHKLIIMOHUPOBAHHOTO JIOCTYIIAa U PACIIPOCTPAHEHHUS.

Onenka 3ddextuBHOCTH ACY T3 HMEeT KpPUTHYECKHM BaKHOE 3HadeHHME. HaaeKHOCTh,
(YHKIIMOHATBHOCTD U YAOOCTBO MCMOJIL30BAHUS ATOW CHCTEMBI HANPSMYIO BIUSIOT Ha Ka4eCTBO,
CBOEBPEMEHHOCTh W OOBEKTUBHOCTh IPOBEICHHUS BCTYNMUTEIbHON Kammanuu. bojee Toro,
yuntbiBasg cnenupuky ACY T3 kak HHCTpyMEHTa, MPEAHA3HAYECHHOTO IS aBTOMATH3aIluu
KOHKPETHBIX MPO(eCcCHOHANBHBIX 3ajlad, ero OleHKa JOJDKHA BKIIIOYaTh HE TOJBKO TEXHUYECKUE
napaMmeTpsl (BpeMs TeHepalHH, YCTOWYMBOCTh K cOOSIM), HO U TOKa3aTead OpraHMu3aldOHHO-
TEXHOJIOTHYECKOU PPEKTUBHOCTH, OTPAKAIOIINE CTENEHb PAllMOHANU3AIMU pabOYNX MPOIECCOB
corpynuukoB LleHTpa.

B Hacrosiiee Bpems pa3paboTka 3aaHUid OCYIIECTBIISIETCSA B peKUMHBIX omenienusax Llentpa
C  UCHOJB30BaHUEM TEKCTOBOTO  peAakTopa. [ OTOBble  MaTepuanbl  3arpyxaroTcs B
LEHTPATU30BaHHYI0 0a3y TECTOBBIX 3aJlaHU, YIpaBlIeHUE COACPKAHHEM U CTPYKTYpOH KOTOPOM
ocymectBisiercs ¢ nomouisio ACY T3. Cucrema oOecrieurBaeT IIEHTPATH30BAHHYIO T€HEPAIIUIO B
COOTBETCTBUHU C YTBEP)KICHHBIMH CIEU(PHUKALIMAMU U IJAHAMU TecTa, coOironas TpeboBaHUs
3alIUIEHHOCTH U aKaJeMUYEeCKON JOCTOBEPHOCTU. B ee cocTaB BXOAAT MOJY/IM YIpaBieHus 6a3oi
3aJJaHU{, TeHepaluu, HKCIOPTa, JOTUPOBAHUS, aJMHUHHUCTPATUBHOIO KOHTPOJIA U OOecredeHus
0€30IMaCHOCTH.

Pazpabotka ACY T3 sBiisieTcst OpUruHaIbHBIM MPOAYKTOM LleHTpa M BKIIIOYaeT yHUKAIbHbIE
JITOPUTMBI (POPMUPOBAHUS TECTOB, COOCTBEHHYIO MOJIYJIBHYIO apXUTEKTypy U aBTOPCKYyIO 0a3y
3aJjaHui. YTpaBieHue OaHKOM TECTOBBIX 33JaHUM U TE€HEepalusi BapUaHTOB OCYIIECTBISIIOTCS B
CeUaNbHO 000pY/IOBaHHOM KaOWHeTe, MpeAHAa3HAYEHHOM HCKIIOUUTENIBHO IS 3THX LeJeH.
JlocTynl B IIOMEIEHUE CTPOTO PErIAMEHTUPOBAH U IPEAOCTABISIETCS TOJIBKO YIIOJHOMOYEHHBIM
cotpynHukam. KabuHeT ocHamieH cepTH(GUUIMpPOBAaHHBIM OOOpPYAOBAaHUEM, HE IMOJKIIOYEHHBIM K
BHEIIIHUM CETsM, a TaKXke cpelcTBaMM (pu3ndeckoil 1 nuppoBoii 6e3omnacHocTH. DakT reHepanuu
¢buKcupyercs ¢ ykazaHHEM BPEMEHU M UICHTU(UKAIIMH [T0JIb30BaTEIs.

Takum o6pazom, BHenpenue ACY T3 mHO3BOIMIO HEHTPAIM30BaThb W aBTOMATHU3HPOBATH
KJIIOUEBbIE dTarbl TOJArOTOBKM BapUaHTOB TECTOB, 00ECIIEYMB 3aIIUIIIEHHOCTb, CTAHIAPTH3AIMIO U
YIPaBJIsIEMOCTh MIPOLIECCOB. BMecTe ¢ TeM, HECMOTpPS Ha JOCTUTHYThIE PE3YJbTAThl, OCTAETCS P
HEPEIICHHBIX BOIPOCOB, KACAIOIIMXCS OLEHKH €€ MPAaKTUIeCKO 3(h(HEeKTUBHOCTH M COOTBETCTBUSA
COBPEMEHHBIM TPEOOBAHUSIM.
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AKTyanbHOCTh HCCIIEJOBAHUS OOYCIIOBJIIEHA PACTYIIUMH TPeOOBAHUSAMHU K HAJEKHOCTH U
OOBEKTHBHOCTH TPOIENYp BCTYHNHUTEIBHBIX HSK3aMEHOB B MAarucTparypy, OCOOEHHO B CBeTe
mudpoBoil TpaHchopMarmu 00pa3oBaHHMS W HEOOXOJAWMOCTH TOBBIMICHHUS 3aIIUI]EHHOCTH
nHpopmauronHsix cucreM. Bueapenue ACY T3 ¢opmupoBaHus BapuaHTOB TECTOB IO3BOJIUIIO
JOCTUYb 3HAYUTEIBHOTO IPOrpecca, OJHAKO OCTAIOTCS OTKPBITBIMU BOIPOCHI, CBSI3aHHBIE C
3¢ (HEeKTUBHOCTHIO (PYHKIIMOHHPOBAHMS CHUCTEMBI, €€ YCTOWYMBOCTHIO K COOSIM, COOTBETCTBHEM
HOPMAaTUBHBIM TpEOOBaHUSAM U YA0OCTBOM HCIIOJIb30BaHUA creruanuctamu Llenrpa.

lenpto HacTOAIIEr0 HCCIEAOBAHUS SBJSETCS KOMIUIEKCHBIM aHanu3 3(PQPEKTUBHOCTH
¢yukuronupoanust ACY T3 u BbIsIBI€HHE HANpaBJICHUN €€ ONTHUMHU3ALMU B paMKax IPOIECCOB
uuppoBuzaun  obpazoBaHud. Jlig  JOCTHKEHMSI TOCTABICHHOM 1eMM B HCCIEAOBAHUU
paccMaTpuBalOTCAd TEXHUYECKHE IMapaMeTpbl (PyHKIIMOHMPOBAHHSI CHUCTEMBI, OLIEHHUBAETCS €€
shdexTuBHOCTh TIpH (HOPMUPOBAHUHM Oa3bl TECTOBBIX 3aJlaHW W TEHEpalMyd BapuUaHTOB (HA
npumepe ucnonb3oBanud ACY T3 B kontekcre KT), anHamusupyrorcs KiroueBble (DAKTOPHI,
BIUSIONIME HAa HAJEKHOCTb, 3AlUIIEHHOCTh U TMPOU3BOJAMUTEIBHOCTh CHUCTEMBI. Takxke
bopMynupylOTCS MpPaKTUYECKUE PpEKOMEHJAllMM MO0 TIOBBIIIEHUIO PE3YyIbTaTHUBHOCTU €€
(G YHKIIMOHUPOBAHUS U JAIbHEHIIIEH HHTETpaIuu B IIU(POBYIO 00pa30BaTEIbHYIO CPEIy.

O6bexToMm uccnenoBanus ssisercs ACY T3, mpeameTom UCCIeNOBaHMs BBICTYIAET MPOIIECC
aBTOMaTH3alMd (OPMUPOBAHMS TECTOBBIX 3aJaHMH M €ro BIUsSHHE Ha 3()(HEKTUBHOCTH
OpraHu3aliM U IPOBEICHUS BCTYMUTEIbHBIX UCIIBITAHHMH.

MaTepnanbl U ME€TOJAbI UCCJICI0OBAHUA

B pamkax Hacrosero uccieoBaHUs, HapaBJICHHOTO Ha OlEeHKY 3dektuBHOCTH ACY T3,
Obuta BbhIOpaHa KOMOWHUpPOBAaHHAs METOJNIOJIOTHSA, COYeTarollas KaK KadyeCTBEHHbIE, TaK U
KOJIMYE€CTBEHHBIE METO/IbI.

OCHOBHBIM METOJOM cOOpa SMIUPUYECKUX JAHHBIX OBLT ONPOC, OPHUEHTUPOBAHHBIN Ha
MoJib30BaTeNsA, cpeau crenuaiuctoB LleHTpa, koTopbie peryisipHo skcrmuiyatupyor ACY T3 B
peasibHON omepannoHHON cpeae. Ompoc ObUT HampaBieH Ha cOOpP CYObEKTHBHBIX OIEHOK
(YHKIIMOHATBHOCTH CHCTEMBI, YJIO0OCTBA MCIIOJIb30BAHMS, HAJIE)KHOCTH U JAPYTHX MPAKTUYECKUX
M3MEpEeHUH, KpUTUYECKH BaXKHBIX I KOMIUIEKCHOTO aHajIn3a MPOU3BOAUTEILHOCTH.

I[Tomumo pmaHHBIX ompoca, sl cOopa OOBEKTUBHBIX TOKazaTened d3ddekTuBHOCTU
WCIOJIb30BANIUCh METOJbl HaOmoneHus. B TeueHue AByX HeAedb HUCCIENOBATENN IPOBOIMIN
npsMoe HabmogeHue 3a ucrnoib3oBanueM ACY T3 B pabouux yclIoBHUSX, BKIIOYasl OTCICKUBAHUE
BPEMEHM KJIFOYEBBIX MPOLECCOB, TAKUX KaK TIEHepalusi BapHaHTOB, IMOUCK 3a4a4 M JKCIOPT
JOKYMEHTOB. OTO IO3BOJWJIO MPOBECTH NEPEKPECTHYIO IPOBEPKY MEXKIY CYOBEKTUBHBIMU
BOCIIPUSTUSIMHU TI0JIb30BaTeNeH U OOBEKTUBHBIMH OMEPALIMOHHBIMU METPUKAMH CUCTEMBI.

Jns anHanu3a W HMHTEpOpPETAlMM  COOpAHHBIX JAHHBIX TMPUMEHSJINCH  CIEAYIOIIHNE
MAaTeMaTHUYECKHE U CTATUCTUUYECKHE METO/IbI:

— JleckpunTHBHAs CTAaTHUCTHKA: MCIOJb30BANach sl pacdyera cpeiaHux 3Hadenwit (Mean) u
CTaHJIAPTHBIX OTKIOHEeHMH (SD) mo kaxkaomy paszieny ONpOCHHKA. DTH TOKa3aTeld MO3BOJIMIN
KOJIMYECTBEHHO  OIICHUTh  YJOBJIETBOPEHHOCTb  IOJIb30BaTeneil  (yHKIMOHAIBHOCTHIO,
Ha/IeKHOCTBI0, YI0OCTBOM U Mpou3BoAuTeNbHOCTEI0O ACY T3.

— Koppensuunonnsli aHanu3: ¢ npuMeHeHueM Kodddunmenta koppemsiauu [lupcona
MO3BOJIAJI BBISIBUTH B3aUMOCBS3M MEX/1Yy BOCIIPUITHEM PA3TUYHBIX XapaKTEPUCTUK CUCTEMBI.

— DMIUPHYECKOE XPOHOMETPAKHOE HAOIIOAECHHUE: OCYIIECTBISUIOCH JUISl OLIEHKH pEealbHOrO
BPEMEHM BBINOJIHEHNSI KIIOUEBBIX OlNlepaluil (reHepalusl TECTOB, MOUCK, 3KCIOPT, OTKAT BEPCHil),
9TO TMO3BOJNHMIIO BepUPHUIUPOBATH CYOBEKTUBHBIE OIICHKH U BBISBUTH Y3KHE MecTa B
IIPOU3BOIUTEILHOCTH CUCTEMBI.

KoMmnekcHoe npHMEHeHHEe yKa3aHHBIX METOJOB IO3BOJISIET IOJIYYUTh PENpEe3cHTaTUBHbBIE
JAHHBIE O IIOJb30BATEIbCKOM BOCHPHUSATHM CHCTEMBI M IIPOBECTH BCECTOPOHHIOK OILIEHKY
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(GYHKIMOHATBPHOW TOJHOTHI W TpakTudeckoil mpuromHoctd ACY T3 B KOHTEKCTe
npoheccCHOHAFHON AEATEIBHOCTH COTpyIHIKOB LleHTpa.

Hcnonp3oBanne B MCCIEIOBAHUN CTAHIAPTU3UPOBAHHON TEPMHUHOJIOTHH W KOHIIENITYaJIbHOTO
ammapara (B 4YaCTHOCTH, MOJEIM KadectBa mporpammuoro obecmeuenus ISO/IEC 25002:2024)
o0OecreunBaeT METOJ0JIOIMUYECKYI0 CTPOTOCTh, JIENAET MOIY4YE€HHbIE PE3YIbTaThl COIOCTABUMBIMU C
IPYTUMHU aKaJIeMHYECKUMHU HCCIEIOBAaHUAMU B 00JacTH IU(poBU3anuu 00pa3oBaHMs U OICHKU
uHbOpMaIMOHHBIX cucTeM [6]. DTo, B CBOIO ouepesnb, GOPMHUPYET HAMACIKHYIO TEOPETHUECCKYIO U
SMITUPUYECKYIO OCHOBY [UIsl Pa3paOOTKH HMAarHOCTHYECKOTO WHCTPYMEHTAa — OINPOCHHKA,
MpeAHa3HAaYEeHHOTO JUIsi KOMIUIEKCHOW OIleHKH pabotocrnocobnoctn APM, a Takxke co3gaer
MPEANOCHIIKA ISl MPAKTUYECKOW ONTUMU3AIMU  (PYHKIIMOHUPOBAHUS TIOJOOHBIX CHCTEM B
rOCyJIapCTBEHHBIX 00pa30BaTEIBHBIX OPraHU3AIIHSIX.

Pe3yabTaTsl

Teoperuyeckne ocHoBbl oueHkH 3pdexktuBHocty ACY T3. B HayuHOl M mpuKiIagHON
auTeparype  paboTOCIOCOOHOCTh  NPOTPAMMHOTO  OOECTICUYCHHMs]  pacCMaTpUBaeTCs  Kak
MHOTOKOMIIOHEHTHOE TIOHSTHE, OObEIUHSIONee KaK TEeXHMYECKHWe TMapaMeTpbl, TaKk U
M0JIb30BATEIBCKUE AaCIEKThl B3amMoJeiCcTBHS ¢ cuctemoit [7]. CorjacHo MeXmTyHapOIHOMY
craggapty ISO/IEC 25010, K KJIIOYEBBIM XapaKTEPUCTHKAM TMPOTPAMMHBIX IPOJIYKTOB,
OTIPEIeNIAIONIMM HUX 00Illee KauecTBO, OTHOCATCS: (PYHKUIHMOHANbHAS MPUTOJHOCTb, HAJI€KHOCTD,
3 PEKTUBHOCTD, YI0OCTBO UCIOJIB30BAHMUS, a TAKKe O€30MaCHOCTh U COBMECTUMOCTS [8].

OyuknuonanpHas — npurogaHocth  (Functionality) oTpakaeT  cTemeHb  COOTBETCTBUS
peannzyeMbIx (GYHKIUH LedsM noJib3oBarens. B konTekcte APM 3TO crmocoOHOCTh KOPPEKTHO U
MIOJIHO BBITOJHSTH 3asBJICHHBIC 33[]a4l: aBTOMaTHYecKoe (JOPMHUPOBAHHE YHHKAJIBHBIX BapUaHTOB
TECTOB Ha OCHOBE YTBEP)KICHHBIX CHEHU(pHUKAUN, KOHTPOJIb MOBTOPSEMOCTH 3aJlaHUM,
obecrieueHre paBHO3HAYHOCTH TECTOB M 9KCIIOPT MAaTEPHAIIOB B 3aluiieHHbIe Gopmatsl [8].

Hanexnocts (Reliability) onpenensiercs yCTOMYHMBOCTBIO CHCTEMBI K COOSIM, €€ CITOCOOHOCTHIO
MOJJIEP)KUBATh KOPPEKTHYIO pabOTy NpHU BHEIIHUX WIM BHYTPEHHUX OMIMOKAaX, a TaKke
BO3MOYHOCTBIO BOCCTAHOBJICHHS 1mocie 0Tka3oB. [lockonbky APM (QyHKIMOHUPYET B YCIOBUAX
3alMIIEHHON Cpeibl C OTPaHUMYEHHBIM JOCTYIOM U  HCIOJBb3yeTcs Uisi  paboTel ¢
KOH(UIEHIIMATBHBIMU JaHHBIMHU, HAJEKHOCTh CTAHOBUTCS OJHHUM U3 KIIOYEBBIX aTpUOYyTOB,
HAIMPSIMYIO BIUSIONIMX Ha 0€30MaCHOCTD M JIETMTUMHOCTD MPOIEIyp TecTupoBanus [8].

Yno6ctBo ucnonb3oBanus (Usability) TpakTyeTcss Kak CTeNeHb, B KOTOPOIl cHcTeMa MOKET
ObITb 3 (EKTHUBHO, pPE3YJAbTATUBHO M C YAOBJIETBOPEHHUEM MHCIIOJIb30BaHA KOHEYHBIMHU
MI0JIb30BATEISAMU /ISl IOCTHKEHHSI CBOMX Lieleld. DTO MOHATHE BKIIOYAET TAaKHUE IMOKa3aTelH, Kak
WHTYUTUBHOCTh UHTep(elica, JOrMKa HaBUTALMK, CKOPOCTh BBIMOJIHEHHUS 3a7ad W BOCHIPUATHE
cucrteMbl nojb3oBareasiMd. C yuyeroM NpoecCHOHATBHOIO KOHTEKCTa padOoThl CHEIHAIMCTOB
HanmonaneHoro meHtpa TecTupoBaHusi, ynoOctBo APM okaspiBaeT mnpsiMoe BIHUSHHE Ha
3P PEKTUBHOCTD UX JIeTeIbHOCTH [8].

O¢¢extuBHocts (Efficiency) cBsd3ana c pecypcamu, 3aTpayrMBaeMbIMHM TIOJIb30BaTeIeM Ha
BBIMIOJTHEHHE PAa0OYMX olnepauuid, ¥ OTPakaeT, HACKOJBKO PALMOHAIBHO CHCTEMa HCHOJb3YeT
BpEMsi, BBIYMCIIUTEIBHBIC PECYPCHI M ycHuus oreparopa [8].

Takum oOpas3oM, pabOTOCTIOCOOHOCTH ABTOMATHU3MPOBAHHBIX CHCTEM YIPABJICHUS SBISIETCS
pe3yiabTaTOM  KOMIUIEKCHOTO  B3aMMOJEHCTBHS  (DYHKIMOHAIBHBIX,  TEXHHUYECKUX U
MOJIb30BATENLCKUX XapaKTEPUCTHUK, KaXKIas M3 KOTOPHIX BHOCHUT 3HAYUTEIbHBIA BKIaA B oOlee
BOCHIPHUATHE KauecTBa cucTeMbl. HenoctaTku B 00O U3 yKa3aHHBIX 00JacTell MOTYT MPUBECTU K
CHIDKEHHIO MTPOM3BOIUTENIFHOCTH, POCTY YHCIIA OMIMOOK UM CO3/IaHUIO HETOCTOBEPHBIX TECTOBBIX
MaTepHaIOB, YTO HEJOMYCTUMO B YCIIOBUSX IK3aMEHOB C BBICOKOM CTaBKOM.

OmHuM M3 KITIOYEBBIX  (PaKTOPOB, ONpEACHAIOMUX APPEKTUBHOCTD M HAIEKHOCTD
(YHKIMOHUPOBAHUS CUCTEMBI, SIBIISIETCS €€ apXUTEKTypa.
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Pazpaborannas apxutektypa ACY T3 (Cxema 1), Bkmovaromiasi MOIAyJIu ayTeHTU(UKAIUH,
YIpaBJICHUA IIOJb30BATCIISIMU, Q)YHKHI/IOHZUH)HI)IC 1 BCIIOMOTI'aTCJIbHBIC KOMIIOHCHTBI, a TaKXCE
CepBI/ICHI)II\/JI MOAYJIb, IO3BOJIACT ONTUMHU3HUPOBATH IMPOLECCCHI CO3JaHUA, MOACpAlMH M SKCIIOPTA
TECTOBBIX 33}13HI/II>1, oOecrieunBas BBICOKYIO ITPOU3BOJUTCIIBHOCTb U y2106CTBO HCIIOJIb30BaHUA.

m * [ enepartas TeCTORLX

HaGopoB

*IToaroToBKa MaGIOHOB *Busyamsauna HTML
TIO CTIeNH( HKATHH *3KCIOPT HA CepBep

* QOPMHPOBAHHE MaKeTOB

*lenepamns HTML ms

TIPOBEPKH/IPOCMOTPA @OpPMHPOBAHHE
BapHAHTOB

* YIpasIesite Z0CTyION AUt
(AmvuEHCTpaTOp. COTPYIHHK

CIPaBOYHHKOB
mo BT3, Kypartoper * Temer/TIoaTEMBI sKaratorusamms T3
06pa30BaTETLHBIX IPOTPAMM. + ABTOpEI
TIpHITACHHEIE SKCTIEPTEHI)

*HmmopT 13 *.docx

+ TTpeIMeThl THCITHILTHHET

* A3bIKH
AyTeHTUMKALMA U +Bumer T3 3arpyska T3
aBTOpM3aLMA

Cxema 1 - Apxurtekrypa ACY T3

[IpencraBieHHass apXuTeKTypa aBTOMATU3UPOBAHHOM CHUCTEMbI yIpaBieHUS 0a30i TECTOBBIX
3aJlaHUi OXBAThIBAET KIIIOUYEBBIE ATaIlbl IMpoIecca: OT ayTeHTH(PHUKAIMU W pasrpaHUyYEHUs MpaB
JI0CTyTa MoJib30Bareneil 10 (GpopMHUpoBaHUS BapUAaHTOB TECTa, BKIIOYAs BEJECHHE CIPABOYHUKOB,
3arpy3Ky M KaTaJOTH3allMIo 3aJaHHii, MOArOTOBKY MAKeTOB IO CHEIU(HUKAIUIM U BU3YyAIU3AIHIO
UTOTOBBIX HAOOPOB C MOCIEIYIOIIUM SKCIIOPTOM Ha CEPBEP.

Pa3pa6oTka mHCTPpYyMeHTAa: ONPOCHUK JJist oneHkH dPppexTuBHoctu ACY T3. Pazpabotka
onpocHuKa Juisi oneHkH 3 dexkruBHOCTH ACY T3 BKIIOUYanma HECKOJBKO ATAarloB M ONMHpaiach Ha
pabotsl IIpy Annepcena u [xopmka Moprana [9]. CHauana Mbl BBIICTHIN KITFOYEBBIC aCIEKThHI
3¢dEeKTUBHOCTH  CHUCTEMbI:  (YHKIHOHAIBHOCTh, YHOOCTBO HCHOJB30BAaHHUS, HAaJEKHOCTD,
MIPOU3BOJIUTENBHOCTh U 0€30MacHOCTh. [l Kakaoro acmekTta chopMyIUpOBaNIU YTBEPKACHUS,
KOTOpbIE OLIGHMBAJIUCH MO S-OaymibHOW mikane Jlalikepra (OT «COBCEM HE COOTBETCTBYET» JIO
«IOJTHOCTBIO cooTBeTCTBYET») [10].

OnpocHuK BKIIIOYAeT 8 pa3AesnoB ¢ 26 KpUTEPUSIMU, OXBATHIBAIOIIHMHU:

— VYmpaBieHHe TECTOBbIMU 3aJaHUSIMHU ([I00aBlieHHE, pelaKTUPOBAHHE, WMIOPT/IKCHOPT,
Kiaccuukaiys, KOHTPOJIb BEPCHIA);

— ['enepanuio BapuaHTOB TECTOB (aBTOMaTuyeckas M pydHas cOOpka, OamaHC CIOXKHOCTH,
YHHUKAJIbHOCTH);

— Paboty c 06a3oii naHHBIX (MOWCK, (PUIBTpalMs, MAcCOBOE pEJaKTHUPOBAaHUE, PE3EpPBHOE
KOIIUPOBAHHUE);

— YnoberBo unTepdeiica (MAHTYUTUBHOCTS, JIOKATH3AIHS, aJalTUBHOCTD TOJT YCTPONCTBA);

— HanexHoCTh U MPOU3BOAUTENHHOCTh (CTAOMIBHOCTD, BPeMs OTKJIMKA, 00paboTKa OOJIBIINX
00bEMOB JIaHHBIX);

— besonacHocTh (pasrpanuueHue 10CTyma, JIOTUPOBaHue, Mu(poBaHue);

— Texuudeckue XxapakTepUCTHKH (MO IepKKa MIATHOPM, JOKYMEHTaIMs, OOHOBJICHHUS );

— IlpaBoBoe COOTBETCTBHE (HOpPMATHBHbIE TpeOOBaHWsA, JHMIICH3UPOBAHHE, 3alllUTa
MEePCOHANbHBIX TAHHBIX).

Kaxnapiii pazgen cdokycupoBaH Ha KimodeBbiXx acrnektax ACY T3, uyto mo3Boiser
OCYIIECTBUTh  JCTAIU3UPOBAHHBIA M CTPYKTYPHUPOBAHHBIM  aHAIM3  MOJIb30BATEIBCKHUX
npecTaBieHud. Takke B OMPOCHUK OBLIN BKIIOYECHBI AeMOTpadUyecKue BOMPOCH — BO3PACT, CTAXK
paboThl, yacToTa ucnonb3oBanus ACY T3 — ans mocieayronero anaius3a pa3inuuii B BOCIPUATUN
MEKy TPYIIIaMHU I10JIb30BaTEIICH.

Ilepen OCHOBHBIM ATaroOM ONPOCHMK IMpOIIE] NUIOTHOE TecTHupoBaHWe Ha 10 coTpynHMKax
Ilentpa. DTO MOMOIJIO YTOYHUTH (POPMYIUPOBKH M WCHPABUTH JIOTHUECKHE HENO4YeThl. B utore
MOJYYWICS BAJIUAHBIA HMHCTPYMEHT C YETKUMH, HEWUTpaJbHBIMU BOIPOCAMH, YTO TMOBBICHUIIO
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KayeCcTBO JIaHHBIX M 00€CIIEYHIIO I0CTOBEPHOCTh JaJIbHEMIIEro aHaIu3a.

B pesynprate Oblma copmmpoBaHa CTPYKTypa OINPOCHHWKA, OCHOBAHHAS HAa KOMOWHAIIMU
CTaH/IAPTU3UPOBAHHBIX HWHCTPYMEHTOB W BOMPOCOB, pa3pabOTaHHBIX C YYETOM CIEIU(UKH
¢byakuuonana ACY T3 um kxontekcra nesrenbHocTH LlenTpa. Bompockl dopmymnupoBaiuch ¢
cOOJIO/IeHUEeM TIPUHITUTIOB HEUTPATBbHOCTH, SICHOCTH U (OKYCHMPOBKHM HAa OJIHOM aCIIEKTE, YTO
MOBBICHJIO KaueCTBO COOMPAEMBIX JAaHHBIX M OOECICUMIO HAYYHYIO OOOCHOBAHHOCTH OTPOCHHKA
JUIS TTOCJIEYIOLEro CTaTUCTUYECKOTO aHaIu3a.

COop naHHBIX M MOATrOTOBKA K aHaau3y. [locie 3aBepuieHus pa3pabOTKU W MHUIOTHOTO
TECTUPOBAHUS OMPOCHUKA OBUT TPOBEACH COOp HaHHBIX Cpend CcoTpyaHukoB lleHTpa,
ucnionp3ytonux ACY T3 B cBoeil mpodeccHoHambHON aAesTenbHOCTH. OOmas YuCIeHHOCTD
[IeJIEBOM TOMYISIIUU cocTaBuia 44 denoBeka. Ompoc MpoBOAWIICS B SJIEKTPOHHOM (opmare depes
Google Forms. Bce yuacTHukm ganu  WHOOPMHPOBAHHOE COTJIackMe, Obuta obOecredeHa
QHOHUMHOCTH OTBETOB.

AHKETHBIC TaHHBIC ObUTH TIEPEBEICHBI B AIEKTPOHHBINA (JOPMAT M OYUIIEHBI OT MPOITYIIICHHBIX
3HAYECHHM, TyOJUKATOB M BHIOPOCOB. llIkanmpHBIE OTBETHI 3aKOIUPOBAHBI YHUCIOBBIMH 3HAYECHUSIMHU
(1-5), kareropuajgbHBIC IICPEMCHHBIE IOATOTOBJIIEHBI  JJIs  aHamu3a. JlaHHble  OBLIM
CTpYKTypupoBaHbl B Excel 1 moAroToBIeHBI K MPOBEACHUIO aHAIN3A.

PesyabTaThl onpoca. B paMkax HacTosmiero ucciaeaoBaHus Oblja MPOBeAeHA IMIHpUYECKas
onenka s¢dextuBHOCcTH (DyHKIIMOHUpoBaHus ACY T3, ucnonb3yemoii cotpyanukamu llentpa B
pamkax mnpodeccuoHalIbHON JedTenbHOCTH. Llenbio ompoca SBISJIOCH BBISBIEHHE YPOBHSA
YIOBJIETBOPEHHOCTH TIOJIb30BATENEeH CHUCTEMOM, a TakKe aHalli3 KIIOYEBbIX MapaMeTpoB ee
(YHKIIMOHATBHOCTH, HA/IEKHOCTH, YA0OCTBA UCIOIH30BAHUS U IPOU3BOIUTEIBHOCTH.

Onpoc npoBoaMIICS B 3JEKTPOHHOM (opmaTe ¢ ucnosibzoBanueM Google ®opMm B Mae, HIOHE
2025 roma. B wucciaemoBanmm mpuHsAIM ydactue 44 pecnoHaeHTa — coTpyaHuka LleHTpa,
HerocpeacTBeHHO ucnoyib3ytomux ACY T3. Bee ydacTHukn ObutH MHGOPMHPOBAHBI O IIENISIX
UCCIEIOBAaHUS W Jaiu J0OpOBOJILHOE Corjlacue Ha yd4acTHe, aHOHMMHOCTb JaHHBIX Oblia
obecrnieveHa.

Bo3spactHoii auanazoH: ot 25 mo 57 ner, mpu 3TOM HauOoJblIas JOJs HPUXOAWTCS Ha
kareroputo 30-39 ner (32,4%), nanee Ha 25-29 ner (29,4%) u 40-49 net (22,1%). Ctaxx paboThl B
Lentpe Bapbupyercs ot 1 go 20 net, menuanHoe 3Hadenue — 11 ner. OmbiT padotel ¢ ACY T3
coctaBnseT ot 11 mecsneB no 7 jer; Ooyiee MOJIOBUHBI PECHOHJIEHTOB HCIOJIB3YIOT CHCTEMY
exxeqHeBHO (61,5%), 30,7% - HECKOIBKO pa3 B HEAENIO, U TOJBKO 7,8% - SIHM30 JUUECKH.

[TomyueHnHble pe3ynbTaThl TMO3BOJWIM TPOBECTH KOJMYECTBEHHYIO OLIGHKY BOCHPUSATHUS
II0JIB30BATENEl 1O KIHOYEBBIM HampasieHusM. Omnpoc 44 pecrnoHAEHTOB, BKIOYaBLIMK 26
BOIIPOCOB Ha OCHOBE S5-OamnbHOM 1ukanbl JlalikepTa, BBISIBUI yYMEPEHHYIO CTeleHb
ynoBiaerBopenHoctu ACY T3 (tabnuna 1).
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Tabauua 1 — KinroueBble METPUKH 1O pa3iesiam

CrannmapTHoe
Mus. Makec.
Ne Pa3nen onpocHuka Cpennee (M) | oTKJIOHEHUE
3HAYCHHE 3HAYCHHE (SD)

1 | PYHKUHOHATBHOCTE 3,50 5,00 4,67 0,41
YIPaBICHUS 3aIaHUSIMHU

o | PYHKUHOHAIBHOCTE 2,75 5,00 4,34 0,62
reaepanun T€CTOB

3 | PYHKIHOHAIBHOCTE 3,33 5,00 4,41 0,63
paboTHI C JAHHBIMH
Y 106CTBO KCIOJIB30BAHUS

4 UI/UX) 2,00 5,00 4,11 0,84

5 [Ipon3BOIUTENBHOCTD U 1,67 5,00 3,92 0,96
HAJISKHOCTh

6 | BesomacHocTh 2,33 5,00 4,45 0,63

7 | Conpooxaenue u 2,00 5,00 4,06 0,85
O ITIPIKKA
CooTBercTBHE

8 | TpeboBaHuAM U 1,00 5,00 4,01 0,95
JIMIICH3UPOBAHUE

CpenHue 3HaueHus IO paszgenam Bapbupyrorcs oT 3,92 no 4,67, 4To yKa3blBaeT Ha
MOJIOKUTENBHOE BOCIIPHUATHE CUCTEMBI B 11esoM. CTaHAapTHBIE OTKIOHEHHs HAXOATCA B Ipeaeax
or 0,41 nmo 0,96, cBuAeTenbCTBYS O YMEpEHHOM pa3Opoce MHEHHMH Cpeau TMOJb30BaTeleH.
HauBricuiyro cpeHIoo OIeHKY motyuniia GyHKIIMOHAILHOCTD yIIpaBieHus 3aaanusmMu (M = 4,67),
a HaMMEHBIIYI0 — MPOU3BOJUTENBHOCTh U HaAeKHOCTh (M = 3,92), yTo MOXeT yka3blBaThb Ha
MIOTCHIMAJIBHBIC 30HBI VIS YIyUIICHHUS.

4 6
3,5
-5
3 67
4,34 41 2,45
411 4,06 401 - 4
2,5 3,92 .
2 3
1,5
-2
1
% €8D-0,96 0,05 1
-0,85 ’
0,5 8D 0,62 b 8D 63 X pEXE
D-0,41
0 Yhpzaenemst I'eHepammot TeCTOE PaboTel ¢ JaHHEIMH VYoobctEo IpoHzE0IHTEMEHOCTE BezonacHocTE ConpopoxmTeHie o CooTEETCTENE 0
32MAHHAMH HCIOME30B2HAA H HATIEHHOCTh TONIEpHKA TpedoBaHm

Pucynok 1 — Kopuaop xosnedanuii
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Pucynoxk 1 nmoctpupyer kopunopsl! kosedanuii — uatepsaisl [M + SD], koTOpble O3BOJISAIOT
BU3YyaJIbHO OLIEHUTH KakK OOIIMI ypOBEHb YIOBJIETBOPEHHOCTH MoJib30BaTenen cucremoit ACY T3,
TaK W CTCNCHb COITACOBAHHOCTH WX MHEHUH 10 Ka¥JI0My W3 BOCBMHU (DYHKIIMOHAIBHBIX
HaIlpaBJICHUN.

HauBbiciias cpennsisi orieHkKa 3auKcHUpoBaHa Mo paszjaeny «DyHKIHMOHAIbHOCTh YIPaBICHUS
samanusMm» (M =4,67; SD=0,41), 94T0 CBUIECTEILCTBYET O BHICOKOM CTETICHH COTJIACOBAHHOCTH U
MIOJIOKUTEITFHOM BOCHPUSATUU JJaHHOIO KOMIIOHEeHTa. HanpoTuB, HauMeHblllee 3HaU€HHE OTMEUYEHO
B pazzaene «lIpousBoauTenbHOCTh U HaseKHOCTEY (M =3,92; SD =0,96), riae mmpokuii nHTEpBaI
KojeOaHui yKa3blBaeT Ha CYLIECTBEHHYIO BapUaTUBHOCTb MHEHUM W  pa3sHOPOIHOCTh
10JIb30BATEIHCKOTO OIBITA.

CpaBHUTEIIBHO BBICOKHE 3HAUYEHHS CTaHJAAPTHOTO OTKJIOHEHUS HAONI0MaloTCI Takke B
paznenax «CompoBoxkaenne u mnoxanaepxkkay (SD=0,85) m «CooTBercTBHEe TpeOOBAHUSIM»
(SD=0,95), HecMOTpsi Ha cpelHUE OLIEHKH, MpeBblmapmue 4 6amia. IT0 CBUIETENBCTBYET O
HEOJHOPOJAHOM BOCIPHITUU JIaHHBIX aCIIEKTOB U YKa3bIBAaeT HA HEOOXOIMMOCTh OoJiee IeTalIbHOTO
aHaJI3a U BO3MOXHBIX TOUYCYHBIX YIyYIIeHUH. B 11eroM, y3kne MHTepBaIbl HHTEPIPETHUPYIOTCS
KaK IMOKa3aTellb YCTOWYMBOTO KauyecTBa OTAEIbHBIX KOMIIOHEHTOB CHUCTEMBI, TOTJa KaK LIUPOKHE
KOPUJIOPBl — KaK TOTEHIHAIbHbIE 30HbI, TPEOYIOIINE JOMOJHUTENLHOTO U3yYeHUs U
WHIUBUAYAIBHOTO MOAX0a K YIYUYIIEHUIO (PYHKIIMOHAIHHOCTH.

C uenpi0 BBIABICHUS 63aUMOCEA3EU MeNCOY PA3TUUHBIMU ACNEeKMAMU NOJIb308AMENbCKO20
socnpusmusi ACY T3 6vin nposeder Koppersyuonuslii anaius 1o pesyinbTaTam omnpoca. Ha ocHoBe
JAHHBIX, IOCTPOCHA TeroBas Kapta (PucyHnok 2), Buzyanusupyromas Ko3hOUITHEHTHI KOPPESIun
[Mupcona mexnay 26 OCHOBHBIMHU BoIlpocaMu aHKeThl. Kaxkmas siuelika Ha KapTe JEMOHCTPHPYET
CHIIy CBSI3W MEX]y ABYMs BOIpOCaMU: 4yeM OJike 3HaueHue K 1, TeM cuiibHee MOJIOKUTEIbHAas
KOppEJISIIUs; 3HaYeHUs], TpuOImKeHHbie K 0, yka3pIBaroT Ha ciadyro B3auMmocBsa3b [11]. [[BeToBast
rpajainus BapbUpPYeTCS OT CBETJIBIX TOHOB (HU3Kas KOppeNsAlus) A0 TEeMHBIX (BbICOKas
Koppensaus). OTpunarenbHble 3HaU€HUSI OTCYTCTBYIOT, YTO COOTBETCTBYET XapaKTepy COOpaHHBIX
JTAHHBIX.

[TomyueHHbIe pe3ynbTaThl MOKA3BIBAIOT, YTO BHYTPU KaTErOpuii HAOMI0Aal0TCs 00Jiee BHICOKHE
3HaueHuss  Koppensiuu. Tak, Bompochl Q1.1-Q1.4, kacaromuecss BOBJICYEHHOCTH U
yIIOBJIETBOPEHHOCTH, JIEMOHCTPUPYIOT YMEpPEHHYI U cuibHylo cBsi3b (oT 0,47 mo 0,58), yto
CBUJECTEIHCTBYET O COTIACOBAHHOCTH M3MEPSAEMBIX MTOKa3aTelell U MOATBepkKAaeT 000CHOBAHHOCTh
UX 00bEeTUHEHHS B OJJHY TEMAaTUYECKYIO TPYIIITY.
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Q1 paic ey " 048 04]042| 041|044 04035 032( 043028 038 0,38 0,38 0,42 0,37 0,37| 0,43 0,41 0,28( 0,42/ 0,37 0,4)|0,38| 0,38 0,27

0,38| 0,35 0,38 0,35 0,37 0,35) 0,34 0,37| 0,33 038 0,38 038|033/ 0,31] 0,38 0,33

Q43 C“‘":"m'”;"“““’m"' 0,37| 0,38| 0,38 0,38 0,38| 0,33 0,33 0,36 0,32 0,38 0,34 0,38 0,38 0,34 0,52
Q5 1. Cucrnsea paBoTIeT CTREITEMND Bi
B0 K Eﬂm
Q5.1 Bpaes oniomoa CHCTMM
VEoEReTEOp I TpASCELK 0,39 0,38| 0,37 0,37| 0,38| 0,36 0,38 038|038 0,37 038 0,31] 0,29| 0,37 0,3a| 0,38| 0,32 0,35 | 0,32 032
ROML SOENTETARL

Q5.3 Cucrna crocofiia »odamanc

| pasorams £ Eormhuninm o8MMINK BXS

Qfl 1 TIORRMpRKEMOTC SPORRR BXTTAR | o 43| 0 42 g aa 0,03 0,08] 0,42| 0,01 | 0,38] 0,08| o,a] 0,38 0,03] 0,36] 0,38 0,08 0,28] 0,38 0,48( 0,a1( 0,48( 0,38| 0,43) 0,38 0,37| 0,3%

| pazrpuones Epas nomkioRTeeL

Q6.1 Boe zeficTeis nambIoRITERER

ROrNpYIITCR

Q4.3 Tlepanired W Tpaneie SO

| sauseswe (uampaeuep, uoagposmenes) 0,41| 0,37| 0,39( 0,38 0,4 0,37

Q7.1 Clectine pBSOTINT K CORPRMENNAT
OMMISY CHETHMELT M IRaTdopia

0485|041| 043|042/ 043( 041 04032 0,430,359 0,33(042(035( 032 0,38| 0,38/ 0,43/ 0,43| 04(0,24(0,38| 042|037/ 0,38/ 0,38

0,39| 0,38 0,37| 0,37| 0,38| 0,38 0,35 038|034 037 0,38 0,31 0,39 0,370,324 0,38| 0,32 0,38 0,38 032

043 O4(042|/041(043| 04035051 043 0,39 0,43 0,37| 0,41| 0,38| 0,38] 0,37

038 0.4

oaJuR] o

032 038

o8 E 042

COOTRATCTEVET A0 KA 0,38) 0,35 0,38 0,35 0,37 0,38 0,34 037
HOPUATIENNM TPeSORINITL
Q8 1 Flaumoron mcmensio: K1 HCRCTRIVEMRE
TRIHGMOTHM K EDMRONERTE
Q8.3 Cucrnin CoOTITCTIYRT TRASORRNREN
[0 SAUSITH HEPCOKAMKHI SAKHA.

0.8 04(034( 038 033)032)034

0485|041 0,43| 0,42 0,43( 0,41 0,43 04 0,38| 0,42| 0,37 0,38 0,38

039|038 0,37| 0,37| 0,38 0,38
Q3. TIpARyCHOTHRRK MIRRIIK o0,44) 0,39| 0,41| 0,4|0,48] 0,30

0,37| 0,38 0,38 0,26/ 031 0,32

0,41| 0,38 0,42/ 0,38 038034038

038|033 037|038 028 0,31

0,37| 0,3a| 0,35 0,35| 0,35| 0,34 0,38 0,38 0,32 0,38 0,34

039|038 0,37 0,37 0,38 0,38 (R 1] 0,37 0,34) 0,28 0,32| 0,35 0,32

Pucynok 2 — TenioBasi kKapTa KOppeJsiuu

Juanazon xoppessiuuit ot 0,26 1o 1,0 cBuaerenscTByeT 00 001eil HanpaBIeHHOCTH OLEHOK U
OTCYTCTBMM IPOTHUBOIIOJIOKHBIX TEHACHIIMHA MEXIY Pa3INYHBIMU aCIIEKTaMHU OIpoca. JTO SABIAETCS
BAKHBIM KPUTEPHEM BHYTPEHHEH COIVIACOBAHHOCTM MHCTPYMEHTa M IOATBEPKIAET €ro
IIPUTOAHOCTB /IS IaJIbHEUILIEro aHaJIN3a.

Takum o0pazom, TeroBasi KapTa JEMOHCTPUPYET JOTHUYHYIO CTPYKTYPY ONpOCa U BBISABISET
yCTOMUMBBIE B3aUMOCBSI3U MEX/1y BOIIPOCAMU BHYTPU TEMATUYECKUX OJIOKOB.

PesyabraTel 3mnupuyeckoro HaOaoneHusi 3a Ikcmiayaranmed ACY T3. B nemsax
MOJITBEPXKICHUS IOCTOBEPHOCTH JIAHHBIX, OJTYYEHHBIX METO/IOM aHKETUPOBAaHHUS, ObLIIO MTPOBEICHO
CTpYKTypupoBaHHOe HaOmoneHue 3a ¢yHkiuonupoBanuem ACY T3 B yclnoBusiX ee pealbHOU
sKcruTyaranuu. HalmonarenbHble mpoleypbl peau30BbIBAINCH B TeUeHHE 14 KaleHIapHbIX AHEH
CTELUANNCTAaMH OT/EJa COPOBOXKACHUS 0a3bl JaHHBIX C MPUMEHEHHEM XPOHOMETpaka KIIIOUEBBIX
OIIEPALIMOHHBIX IPOLIECCOB.

Bpemennvie xapaxkmepucmuku onepayuonnvix npoyedyp. CpemHss IPOJOIKUTEIBHOCTh
BBITIOJTHEHUS TOJIHOTO IUKIA 1o GopmupoBanuio 200 TECTOBBIX 3alaHHil 0e3 HAIWYHs OIINOOK,
BKJIIOUAsl IPOBEPKY KOPPEKTHOCTH, YKa3aHME JUCUUIUIMHBI W HWHBIX IapaMETpOB, a TaKke
MOCIENYIONIYI0 KOHBepTauio, coctaBmia 20 munyt. [Ipy Hammuuu ommOOK Ha dTare MpPOBEPKU
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BPEMEHHBIE 3aTPaThl BO3pacTaiu B cpeaHeM Ha 5—10 MUHYT B 3aBUCUMOCTH OT MHAWBUAYAIbHOMN
CKOPOCTH paboThl orepartopa. Ciemayer OTMETHTh, YTO BpeMs HA WCIPABICHHE BapbUPOBAJIOCH B
3aBUCUMOCTH OT KBaJU(UKAIIUU U OTIBITHOCTH UCTIOJTHUTEIS.

Koungepramus makeroB tectoB B ¢popmar HTML ocymiecTBiisiiach co cpeiHell CKOpOCThio 2
MHHYTBI Ha OJIMH BapuaHT. Tak, koHBepTauus 27 BApUAHTOB 3aHsu1a 57 MUHYT, 4TO MOATBEPKAACT
CTAOMJIBHOCTH JTAHHOTO TIOKA3aTelIs MPY CEPUITHON 00pabOTKe JaHHBIX.

IIpouzeooumenvnocme ancopummos noucka. IlpoBeNeHHBIH XPOHOMETPaXX IMOKa3all, 4TO
BBITIOJTHEHUE TIPOCTHIX MOMCKOBBIX 3alPOCOB MO OJHOMY KIIFOUEBOMY TapameTpy 3aHumaino ot 10
no 30 cekyna (menuaHHoe 3HadeHue — 18 cekyHJ). MHOrokpuTepuaabHble 3alpOCHI,
MPEANOJIaraonue OJHOBPEMEHHYIO (HIBTPAIMIO TI0O HECKOJBKUM TapaMeTpaM, oOpabaThiBaIUCh
CUCTEMOU B cpemHeM 3a 62+15 cexynn (mpu ypoBHe 3HaunMocTtu p<0,05).

Oxcnopm u  pezepsnoe konuposauue OauHvix. Onepalud MO KOHBEPTALUU TECTOBBIX
nokymeHToB B ¢opmartbl PDF mmm Word tpe6oBanu ot 20 10 40 cexyna Ha oauH (aiin (MeauaHa —
28 cexynn). B ciydae makeTHo BeITpy3kH (6oee S0 TOKyMEHTOB OJTHOBPEMEHHO) CpelHee BpeMs
BBIMOJIHEHUST COCTABIUIO 112424 cekyHIbl.

DYHKYUOHATILHOCb MOOYJISL YAPABIEHUS 8ePCUAMU OeMOHCMPUPOBANA CIMAOUILHYIO paOOmYy:
OTKAT K NpPEAbIAYIIEH BEPCUU TECTOBOTO JIOKYMEHTA BBIMOJHSIICA B TeueHue 45+8 cexyHi.
[Tponieaypa co3manus MONTHOW pe3epBHOM Komuu 0a3bl JaHHBIX 00beMoM cBhimie 3000 TeCcTOBBIX
3alaHnii 3aHuMaia ot 3,2 1o 5,1 MUHYT, TpU 3TOM HaOJIIOAANACh JIMHEWHAs 3aBUCUMOCTh MEXIY
00BEMOM JTaHHBIX U BPEMEHEM BBIIIOJIHEHHUS OTIEpaIIIH.

CpaBHHMTE/IbHBIH AaHAJIU3 € CYObBEKTHBHBIMH OLEHKAMH. OMIIMPUYECKUE JIAHHBIE
MOATBEPKAIOT HAJMYKE PACXOKICHUN MEXIy OKHUIAeMbIM U (DAaKTHUUECKUM IM0JIb30BATEIbCKUM
OTIBITOM, YTO MOKET OBITh CBA3aHO C PA3IUYUSMHU B YPOBHE MOATOTOBKU MepcoHana. [lomydennsie
pe3ynbTaThl yKa3bIBalOT Ha HEOOXOAMMOCThH MOBBIIIEHUS TMPO3PAYHOCTH pPaOOThI CUCTEMBI U
COBEPIICHCTBOBAHUS OTIENbHBIX (YHKIIMOHATBHBIX MOJIYNEH, B MEPBYIO Oodepedb — IOUCKA U
conpoBoxaeHusl. CpaBHUTEIbHBIA aHaIN3 C CYOBEKTUBHBIMH OLIEHKAMH BBISBUI CTATHCTUYECKU
3HaunMbIe pacxoxacHus (p<0,01, t-kpurepuii CThIOACHTA) MEXKTY:

— CyOBbeKTUBHOM OLIEHKOHN HaJexHOCTU cucTeMbl (3,9 +0,8) 1 gakTHueckoi CTaOUIBHOCTHIO
BBITIOJTHEHUS PE3EPBHOTO KOIIMPOBAHUS U OTKaTa BEPCHIl;

— Bocnpusruem npousBoauTenbHOCTH uHTepdeiica moucka (4,1 £0,7) u 3adpukcupoBaHHBIMU
3aJiep>KKaMH IPU MHOTOKPUTEPHATIBHBIX 3ampocax (10 77 ceKyHn);

— Ounenkoit compoBoxaeHust (4,06+0,85) u HaOMIOAaeMBIMU CIIydasMU 3aTpPyIHEHHOTO
B3aMMOJICICTBUS MIOJIH30BATENECH C TEXHUUECKOMN MOAJIEPKKOM.

Bricokas oneHka (yHKIIMOHATHHOCTH YIPABJICHUS 33JaHUSIMH KOPPEIUPYET ¢ HAOII0JaeMOi
ONEPATHUBHOCTHIO BBINOJIHEHHUS] COOTBETCTBYIOIIMX omepauuii. B To e Bpems, Hu3Kas
yIIOBJIETBOPEHHOCTh MPOU3BOAUTEIHHOCTHIO YACTHYHO TOJTBEPKIACTCS 3aMeyIeHneM 00paboTKu
CIIOXHBIX 3aMpocoB, 3aUKCHPOBAHHBIM B XOJ€ XpPOHOMETpaka. Pa3sHOPOTHOCTH OIICHOK IO
KPUTEPUSIM HAJIC)KHOCTU U COMPOBOXKACHUS OOBACHAETCS BAPUATUBHOCTHIO TMOJIH30BATEIHCKOTO
OTBITA M Pa3NUYMSIMH B KBanudukaiuu. B 1enoMm, coyeTaHwe OMPOCHBIX M HAONIONATENbHBIX
JTaHHBIX oOecrieynBaeT OoJiee MOJIHOE MpecTaBieHue 00 dhdekTuBHOCTH U 30HaX pa3Butus ACY
T3.

Oo6cyxaenne

Ilo pe3ynpTaTaM MNpPOBEAEHHOIO HCCIEJOBAHMS, BKIIOUAIOUIETO AaHKETHpoBaHue 44
nosibzoBatened ACY T3 u aHanu3 SMIUpUYECKHX IOKa3zaTeledl ee (yHKIMOHHPOBAaHUS, ObUIM
BBIJICJICHBI TPU TPYNIBI KOMIIOHEHTOB: MPOOJIEMHBIE 30HBI C MOHMWKEHHOH YIOBIETBOPEHHOCTHIO,
KPUTHUYECKH YS3BHMBbIE HAIIPABICHHS C BHICOKO BapHMATHBHOCTHIO OIICHOK, a TAKKe CTaOMIIbHBIE,
MIOJIO)KUTEILHO BOCIIPUHUMAEMBIE 3JIEMEHTBI CUCTEMBI.
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K uncny KkoMmoHEHTOB, TpeOYIOIIMX BHUMAHUS M JIEMOHCTPUPYIOIIUX OTHOCUTEIBHO HU3KHE
cpennue 3HaueHus (M <4.2) [12], otHocutcs padota ¢ 6oibminMu ganHbiMu (M =3,93; SD =1,15).
OT0 yKa3bpIBaeT Ha HEOOXOAMMOCTH onTtuMu3anuu 3amnpocoB B ACY T3, rae mapaupoBanue 0a3bl
JAHHBIX PACCMATPUBACTCA KaK OJHO W3 PEIICHUHA — dYepe3 pasliejieHHEe KaTajlloTOB MO rojaM M
omokam. JlanHpld moaxod TpeOyeT NadbHEHIIEro YCWJICHHS M CHUCTEMHOM peanu3amuu. Taxxe
HY)KJAIOTCSl B IOpabOTKE MEXaHM3Mbl KOHTPOJIS YHUKajdbHOCTH TecToB (M =4,30; SD=0,98) —
PEKOMEH/IOBAHO YCHWJICHHE JIOTUKM TPOBEPKH HA MyOJMPOBAHME W BHEAPCHHE BU3YAIH3allUU
COBIAJIeHUH. AHANIOTUYHO, MOAYIb oOHOBIeHHH (M =4,18; SD=0,99) nomken ObITh AOMOJTHEH
ABTOMAaTUYECKUM OOHOBJICHHEM M BO3MOXKHOCTBhIO OTKara (rollback) B ciydae HEKOppeKTHOM
WHCTaJUTSITUH.

Kputnueckn ys3BUMBIMH YY9aCTKaMHU, COYETAIONIUMU HU3KHWE OIEHKH WM BBICOKHI pa3dpoc
MHeHnit (SD>1,2), okazammch ckopocth oTkiuka (M=3,91; SD=1,29), nuuensupoBanue
ucnoyib3yembix TexHosorud (M=3,82; SD=1,21) u nokanuzauus untepdeiica (M=4,11;
SD=1,19). Jlns wux ynydlleHus MpeniaraeTcsi BHEIPUTh KAIIUPOBAaHUE, MPOBECTH AayAUT
JUIEH3UOHHBIX PHUCKOB M PACIIUPUTH TOJIEPKKY S3BIKOB C TMOCJIEAYIONIUM TIPOBEICHUEM
103a0UITUTH-TECTUPOBAHUSL.

B 10 Xe Bpems, CTaOMJIbHBIMH KOMIIOHEHTAMHU CHCTEMbI OBLIM MpPHU3HAHBI YIpaBlIEHUE
3amanusimu (M =4,67; SD=0,41) u 6nok 6e3omacHoct (M =4,18; SD=0,95). IlepBas u3 HUX
MOXKET OBbITh HCHOJIh30BaHA B KauecTBE pe(epeHCHOM MOJENIH NMPHU COBEPIIEHCTBOBAHUU APYTUX
MOJyJIel, B TO BpeMs Kak BTopasi TpeOyeT pacuIupeHus JOTHPOBAHUS U MOHUTOPUHTA HA YSI3BUMBbIE
YYacTKH, BKJIIOYasi TeHEPAIUIO TECTOB U SKCIOPT.

Takum 00pazoM, MPOBEIECHHBIN aHAIN3 MO3BOJSET BhIPA0OTATh MPHOPUTETHHIC HAIMPABICHUS
st coBeprieHcTBoBaHuS ACY T3 ¢ omopoil kak Ha MOJIb30BATEJILCKOE BOCIPHUATHE, TaK U Ha
00BEKTUBHBIE XapaKTEPUCTUKH SKCILTyaTallUH.

3akjaroueHue

[Iporpamma BKiIrOuaeT B ceOs psii MOAyJeil: ynpaBieHHe OaHKOM 3aJaHUM, aBTOMaTHYeCKast
reHepalus TeCTOB, KOHTPOJb HOBTOPSAEMOCTH U PaBHOMEPHOCTH, SKCHOPT JOKYMEHTOB, BEICHUE
JoroB MU obecrneyeHue Oe3omacHOCTH. [‘eHepauus TECTOB OCYLIECTBISETCS B CIELUAIBHO
00OpYZIOBAHHBIX MMOMELICHUAX C OFPaHUYEHHBIM JOCTYIIOM, & UTOTOBBIE MaTepUaIbl COXPAHAIOTCS
B 3amngpoBaHHoil popme. Takoil moxo/ MO3BOJSIET 00ECIEUNTh aKaIEeMUYECKYIO IOCTOBEPHOCTb,
IPEeJOTBPAaTUTh YTEUYKH HMH(POpPMAUM M COOJIOCTH BBICOKMM YpOBEHb HMH()OPMAIIMOHHON
0€30MaCHOCTH.

Ha ocHOBaHMM MNpPOBEAEHHOIO MCCIENOBAHHUA MOJHO chenarbk BbBOJ, uTto ACY T3,
BHeZlpeHHass B paboty LleHTpa, B LlelOM JAEMOHCTPUPYET BBICOKYIO CTeNeHb 3(P(HEKTUBHOCTH U
YIOBIIETBOPSIET KIIOYEBBIM TpEOOBaHMSIM IMOJb30BaTENEH B KOHTEKCTE (DYHKIIMOHAIBHOCTH,
HA/IKHOCTH M YA00CTBa UCIOIb30BaHUA. TeM He MeHee, COOpaHHbIE JaHHbIE BBISIBUIN OTAETIbHbBIC
KOMIIOHEHTBI, TpeOYIoIMe BHUMAaHMSA: 3TO HEIOCTAaTOYHAS CKOPOCTh BBIMOJHEHUS OTAEIbHBIX
orepanuii, OrpaHHYEHHBbIE BO3MOXKHOCTH TMOJb30BATEIbCKOM HACTPOMKH M HEOOXOIUMOCTb
pacupeHus GyHKIIMOHAIA CUCTEMBbI B YaCTH I'eHEepallui OTYETHON TOKYMEHTAIUH.

C yueToM MOJIy4EHHBIX PE3YAbTATOB HCCIEIOBAaHUS, 0cO00O€ BHMMAaHHUE CIEAYeT YAEIUTh
00eCreyeHno MPAaBOBOM M TEXHOJIOTUYECKOHN 3allUThl MHTEIUIEKTYalbHBIX pemieHuid. Ilockonbky
OJIMH M3 KOMIIOHEHTOB — CHUCTEMa AaBTOMAaTHYECKOM TIEHepallMd TECTOBOM JOKYMEHTaluu —
MOTEHIMAIIBHO YS3BUM C TOYKHU 3PEHUS BOCIIPOU3BOAMMOCTH, PEKOMEHIYETCSl PACCMOTPETH BOIPOC
O TATEHTOBAaHMHM KIIOYEBBIX TEXHMYECKMX pelmieHud. OTo 00ecmeyuT Kak 3alfuTy
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, TaK U YCTOMYMBOCTH K BHEIIHUM PHUCKaM.

AxtyanpHOCTh JanbHeimero passutuss ACY T3 oOycrnoBieHa yCTOMYMBBIM TPEHIOM Ha
U(POBU3ALUIO TPOLEAYP OLCHKH B cHCTeMe 00pa30BaHHUs, OCOOCHHO B YCJIOBHUSX IMPOBEICHUS
9K3aMEHOB C BBICOKOM CTaBKOH, r/ae TpeOOBaHUS K HAJIEKHOCTH, MPO3PAYHOCTH H
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BOCIIPOM3BOJIMMOCTH PEIICHUM TpenenbHo BbicOKH. B astom kontekcte ACY T3 wmoxer
paccMaTpuBaThCsl Kak Oa3oBas TEXHOJOrmuyeckas 1iatrgopma, crocoOHas oOecrnedyuTh
O00OBEKTHBHOCTD U CTAaHAAPTHU3ALMIO MTPOIIETYPHl TECTUPOBAHHSL.

Taxkum o6pazom, nudposeie pemieHus, Takue kak ACY T3, SABIAIOTCS HEOTHEMIIEMOUN YaCThIO
rporecca MOJEpHU3AIMN OTeUEeCTBEHHOro oOpa3zoBaHusa. Mx BHeapeHue TpeOyeT CHUCTEMHOTO
MOAX0/1a, BKJIIOYAIOLIEr0 TEXHUYECKYI0 ONTHMHU3ALMI0, HPO(EeCCHOHATBHYI0 MOATOTOBKY
10JIb30BaTeNei, HOPMATHBHO-IIPABOBOE COIMPOBOXKJIEHUE U PETYSIPHYIO OOpaTHYIO CBsI3b Kak
OCHOBY JUIsl HETIPEPHIBHOTO COBEPILIEHCTBOBAHUSI.
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HUDPJIBIK OPTAJIA TECT TAIICBIPMAJIAPBI BA3ACBIH BACKAPY IbIH
THIMAUIIT]

Binim Gepy canacbiHBIH TUQPIBIK TpaHCHOpPMAaLUs Ke3eHIHAE TECT TalChIpMalapblH CEHIMAI, Kayimci3
XKOHE THIMJII OacKapyabl KAaMTaMachi3 €TETiH aBTOMATTAHJIBIPBUIFAH MICIIIMACPTre KaKETTUTIK TYBIHIaNIbI.
Byn 3eprrey ¥ATTBIK TecTiiey OpTalbIFBIHAA MarucTpaTypara KeIIeHIi TecTiiey HYCKaJlapblH
KaJBINTACTBIPY MaKcaTBIHIA J3ipiiell, icKe achlpFaH JKYHEHIH THIMIUIIriH Oaranayra apHainFaH. 3epTrey
OappIChIHAA apajiac oJicHaMa KOJJAHBULABL caHABIK Tanzay (JlalikepT MIKalachlH NaigaiaHa OTBIPHII
OpranbIKThIH 44 KbI3METKEpiHE cayallHama KYpri3y, KOpPpeISLUUSUIBIK Tajjay) >KoHEe >KYHEHIH HaKThI
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XKarJala JKYMbIC iCTEYiH CamaiblK XpOHOMETPaKIBIK Oakpliay. 3epTTey HOTHIKECIHIIE TYPAKThl YKYMBIC
iCTEHTIH KOMIIOHEHTTEPMEH KaTap KEeTUIIIPYi KaXKeT eTeTiH OaFbITTaphl 12 aHBIKTAJI/IbL.

XKytie apXuTeKTypachlH *)oHE MHTEp(EHCIH KeTUIAIpy, OHIMIUTIKTI apTThIpy, COHAANH-aK KYKBIKTBIK
KOHE aKMapaTThIK KaYilCi3MiKTI KaMTaMachl3 €Ty OOWBIHINA MPAKTUKAJBIK YCBIHBIMIAD d3ipieHl. 3epTrey
HOTHIKENEepl JKYHEHIH TarnchlpManapasl 0ackapy QyHKIHOHAIBIHA KOFaphl KAHAFATTAHYIIBUIBIKTHI KOPCETTI
(M=4,67), anaiina enimaurik (M=3,92) neH yjakeH KeJeMJEri IepeKTepal oHaey Maceleepi e OaiKabl.
Ontumuzanusnay OaFbITTapbl peTiHAE 13ey aNrOpUTMAEPIH KYIICHTY, JEpEKKOpABl HHIEKCTEY,
uHTepBEiCTi KTy sKoHEe OarmapiaMablK KAMTaMachl3 €Tyl JIMIICH3USJIBIK TaJlanTapra COMKECTEHAIPY
YCBIHBUIIBL. 3USATKEPIIK MEHINIKTI KOpFay MaKcaThlHAa HEri3ri TEeXHUKANBIK IIeNIiMIepal MaTeHTTey
VCHIHBIIAABL. AJIBIHFAH JIEPEKTep MEMIIEKETTiK OuriM Oepy HWHGPaKypbUIBIMBI KaFdaiibiHma Oaranay
caylachIHIarbl UQPIIBIK MICHIIMIEP/Il OJaH 9Pl KAHFBIPTY YIIIH NaiaagaHyra 0oabl.

Tyiiin ce3mep: aBTOMATTaHIBIPBUIFAH TECTEY, NUQPIBIK TpaHcopManus, TUIMAUTIKTI Oaranay,
JlalikepT mKayiacel, KOPPEISAIUSIIBIK TAIIay, aKIapaTThIK KAYICI3 K.

Sh.B. Altybayeva, M.D. Kargaldayeva, R.D. Alibekov

EFFECTIVENESS OF TEST ITEM BANK MANAGEMENT IN A DIGITAL
ENVIRONMENT

Abstract. In the context of the digital transformation of education, there is an increasing need for
automated solutions that ensure reliable, secure, and efficient management of test materials. This study
focuses on evaluating the effectiveness of the system developed and implemented by the National Testing
Center for generating versions of the comprehensive master's degree entrance test. A combined methodology
was used in this research: quantitative analysis (a survey of 44 Center employees using the Likert scale,
correlation analysis) and qualitative time-tracking observation of the system’s operation in real-world
conditions. The study identified both consistently functioning components and areas requiring improvement.

Practical recommendations were developed for enhancing the system’s architecture and interface,
improving performance, and ensuring legal and information security. The findings revealed a high level of
user satisfaction with the task management functionality (M =4.67), while issues were noted with system
performance (M =3.92) and the processing of large data volumes. Optimization directions were formulated,
including improved search algorithms, database indexing, better interface localization, and software
compliance with licensing requirements. It is recommended to patent key technical solutions to protect
intellectual property. The results can be used for further modernization of digital assessment tools within the
national educational infrastructure.

Keywords: automated testing, digital transformation, effectiveness evaluation, Likert scale, correlation
analysis, information security.
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