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Pedepar/anoTamis:

1. O6’exTOM [IOCIiI>KEHHS € NTPOLIeCU KOHTPOJIIO 3HaHb B cdepi eHepreTuku. [IpeasmeTom NOCiIKeHHs €
iHopmalliiiHa TeXHOJIOTisl aBTOMAaTH3allii CTBOPEHHS KypPCiB KOHTPOJIIO 3HaHb [IEPCOHAY €HEPreTUYHUX
IiANPUEMCTB 32 JOIIOMOrOIO IITYYHOrO iHTEEKTY. METOI0 LOCIiIPKEHHS € MiJBUILIEeHHS €(EeKTUBHOCTI CTBOPEHHS
KypCiB KOHTPOJIIO 3HaHb [IEPCOHAJy €eHEPTeTUYHUX IIiATPUEMCTB 3a PaXyHOK iHdOpMaLifiHOI TeXHOJIOTi], 0
nepepbadyae CKOPOUEHHS BUTPAT Yacy Ta iHTeJIeKTyaJlbHUX 3YCUJIb €KCIIEPTIB B IpeIMeTHIlN 06s1acTi yepes
aBTOMATHU3allil0 3a JOIIOMOTOI0 MITYYHOTO iHTeeKTy. HaykoBa HOBU3HA OTPMMAHUX PE3YJIbTATIB [10JISITAE B
HaCTyNHOMY: 1) 3alIPONIOHOBAHO €KCIIEPMMEHTAJILHO NIEPEBIPEHNI MiAXiM O CTBOPEHHSI KyPCiB KOHTPOJIIO 3HaHb

[epCOHaJy EHEPreTUYHUX MiAITPUEMCTB 3 BUKOPUCTAHHSM TEXHOJIOTIN MITYYHOTO iHTEJIEKTY, 3a IKOTO, Ha BigMiHy



Bifl BUKOHAHHS 6€3[10CEPEHbBO JIIOIMHOI, Lie MiyIrae BUKOHAHHIO 33 JOIIOMOTOI0 IITYYHOTO iHTEJIEKTY B YaCTHHI
CKJIaIaHH4 HaBYaJIbHUX MaTepiasiB, BU3HAYEHHS TUIIIB TECTOBUX 3aBAAaHb Ta CKJIAJIAHHS TECTOBUX 3aBJAHB, 110
I03BOJISIE 3BECTH POJIb JIIOJIMHU JO iHilliI0BaHHS Ta pelieH3yBaHHs. 2) Habysia nonanporo po3BUTKY TEXHOJIOTIs
CTBOPEHHS KypPCiB KOHTPOJIIO 3HaHb [1IEPCOHAy €eHEPTeTUYHMX iAIPUEMCTB, [I€ TEXHOJIOTIYHA TOTOBHICTb
3aCTOCYBaHHS 3ac06iB iHKeHepii 3HaHb 10 06pobKku iHdopMalii, Ha BinMiHy Bif ineHTHdiKaLil MTOTEeHIiHHNX
3aCTOCYBaHb uepes 06a30Bi CIIOCTEPEKEHHSI 32 BiICYyTHOCTI (POPMYJIIOBaHHS KOHLIENi (mepimunil piBeHb 3a IKaloko
TEXHOJIOTIYHOI TOTOBHOCTI), 3a6€31e4yeThCsl OTPUMAHHSIM KOHLENITyaIbHOTO IiATBEPAKEHHSI KJII0Y0BOi PYHKILii B
AQHAJIITUYHOMY Ta €KCIIEPMMEHTAJILBHOMY BUMipax (TPETil piBE€Hb 3a MIKAJIOK TEXHOJIOTIYHOI TOTOBHOCTI), a
aBTOMAaTHU3allisl MiAIPOLEeCiB CTBOPEHHS HABYAJIbHOI Ta TECTOBOI CKJIaJ0BUX, HA BiIMiHY Bif [IOBHOTO KOHTPOJIIO 3
00Ky onepaTopa (HyJIbOBUI piBeHb 3a IIKAJIOK aBTOMaTu3allii), 3a6e3reuyeThCsi IOBHOK aBTOMAaTU3aLli€lo Py
nigdyHKLiN i3 3a1UIIEeHHSIM KOHTPOJIIO B LiJIOMY 3a 30BHILIHIM areHTOM (Ipyruil piBeHb 3a MIKaJI00 aBTOMAaTU3allii),
1110 3YMOBJIIO€ 3HMKEHHS CKJIQJHOCTI CTBOPEHHS KYPCIB Bifl CyMapHOI CKJIaZJHOCTi CTBOPIOBAHUX €JIEMEHTIB KypCy
KOHTPOJIIO 3HaHb [0 YMCJIa KPOKIB y CTBOPIOBAHOMY Kypci. [IpakTyHe 3Ha4Y€HHSI OTPUMAHUX PE3YJIbTATIB MOJISATAE Y
HacTynHoMy: 1) 3abe3neyeHe 3HauHe 3MEHIIEHHS 4acy CTBOPEHHS KYPCiB KOHTPOJIIO 3HaHb [IE€PCOHAIY
€HEepPreTMYHMX MiJNPUEMCTB 32 PAXYHOK 3MEHILIEHHS 4YaCy CTBOPEHHS TECTOBUX 3aBJaHb B 4 Pa3u Ta iCTOTHE
3HIDKEHHS {HTeJIeKTyaIbHOrO HaBaHTaXEHHS €KCIIePTiB B ITpeMEeTHiil 00J1aCTi 32 paxyHOK 3HUKEHHSI
iHTeJIeKTya/IbHOI'O HAaBaHTaKEHHS [IpY CTBOPEHHI TECTOBUX 3aBIaHb Ha 75%. 2) 3alpOIIOHOBAHO CIIOCOOU iHTerpatii
PO3p006JIEHOro MiAX0Ly A0 CHEeLiaJIbHO PO3PO0JIEHUX 11 CPepy €HEPreTUKMA KOMITIOTEPHUX CUCTEM KOHTPOJIIO
3HaHb, sKa MOXe OyTu 3abe3nedeHa yepes rpadiuHmil KOpUCTYBALbKUI iHTepdeic Ta yepes NpUKIaAHMNA
IIporpamHuii intepgeiic, 1o Mo>XXe TaKOX BUKOPUCTOBYBATUCS B iHIIMX cdepax, y ToMy yucii B cepi ocsiTu. 3)
CdopMoBaHO peKoMeHallii 17151 eKCIIEPTIiB B IPeIMETHIN 06J1aCTi 31 CTBOPEHHS KypCiB KOHTPOJIIO 3HaHb I1EPCOHAY
€HEepPreTUYHMX HiJNPUEMCTB 3 BUKOPUCTAHHSM JOCTYIHUX MPOAYKTIB LITYYHOTO iHTEJIEKTY B MEXKax MPUNHATUX 10
eKCIulyaTalii Ha 06'eKTaX eHepreTUKY KOMITIOTEPHUX CUCTEM KOHTPOJIIO 3HaHb, & TAKOXK ITPAaKTUYHI MaTepiasu as
PO3POOHNUKIB KOMITIOTEPHUX CUCTEM 32 HAalIPSIMOM MOJEepPHizallii MiiCCTEMU CTBOPEHHS KypCiB KOHTPOJIIO 3HaHb B
YaCTHHI BUKOPUCTAHHS AOCTYIIHUX IPOJYKTiB IITYYHOTO iHTEJIEKTY Y CKJIaJi KOMITIOTEPHUX CUCTEM KOHTPOJIIO
3HaHb. Pe3ysbTaT JOCIiIPKEHHS TPOMIIN anpoballilo Ha HAyKOBO-TIPAKTUYHUX i1 HAYKOBO-TEXHIYHUX
KOH(QepeHLIisSIX Ta OTPUMAaJIM BiloOpakeHHs y MaTepianax peKOMeHJAlifHOTro XxapaKkTepy, SKi MifJsaraloTb
BIIPOBAPKEHHIO B c(pepi eHepreTUKu NpHU MiAr0TOBL IIEPCOHANY €HEPreTUYHUX IiJIIPUEMCTB y MeXKax

KOMH’IOTepHI/IX CUCTEM KOHTPOJIIO 3HAHbD.

2. The object of the research is the knowledge assessment processes in the energy sector. The subject of the
research is the information technology for automating the creation of knowledge assessment courses for
personnel of energy enterprises as aided by artificial intelligence. The purpose of the research is to increase the
efficiency of creating knowledge assessment courses for energy enterprise personnel through information
technology, which entails reducing the time and intellectual efforts of domain experts via artificial intelligence-
aided automation. The scientific novelty of the main research results is as follows: 1) It is proposed an
experimentally validated approach to the creation of knowledge assessment courses for personnel of energy
enterprises using artificial intelligence technologies, whereby, in contrast to direct performing by a human, that is
to be performed as aided by artificial intelligence in the part of composing learning materials, determining the
types of test assignments, and composing test assignments, having reduced the role of the human to initiation and
review activities. 2) It is further developed the technology of creating knowledge assessment courses for personnel
of energy enterprises, whereby the technology readiness of applying the knowledge engineering means to the
information processing in contrast to potential applications being identified following basic observations having no
element concept yet formulated (the Technology Readiness Level 1) is ensured as element concept being
elaborated and expected performance being demonstrated through analytical models supported by experimental
data or characteristics ( the Technology Readiness Level 3), while the automation of the sub-processes of creating
the learning and testing components in contrast to the operator fully controlling the system ( the Level of
Automation 0) is ensured as some sub-functions of the system being fully automated while the system remaining
under the control of an external agent ( the Level of Automation 2), which allows to decrease complexity of



creating knowledge assessment courses from total complexity of the knowledge assessment course elements to be
created to number of steps in the course being created. The practical significance of the main research results is
as follows: 1) It is achieved a significant reduction in the time required to create knowledge assessment courses for
personnel of energy enterprises due to reducing the time required for composing test assignments by a factor of 4,
along with substantial reduction in the intellectual workload imposed on domain experts due to reducing the
intellectual workload required for composing test assignments by 75%. 2) It is proposed means of integrating the
approach that is developed into computer-based knowledge assessment systems specifically developed for the
energy sector, with such integration being allowed through GUI and API, which can also be used in other spheres,
including the sphere of education. 3) There have been developed recommendations for domain experts that cover
creating knowledge assessment courses for energy enterprise personnel using available artificial intelligence
products within the computer-based knowledge assessment system being put into operation at the energy
facilities, as well as practice-based materials for developers of computer-based systems following the direction of
modernisation for the knowledge assessment courses creation subsystem that cover using available artificial
intelligence products as part of the computer-based knowledge assessment systems. The research results were
validated at scientific-practical and scientific-technical conferences and are reflected in materials of
recommendation nature intended for implementation in the energy sector for the training of energy enterprise
personnel within computer-based knowledge assessment systems.
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