O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0822U100408
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 26-01-2022

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Masyp IBan-Cranicsas BosoguMuposuy

2. Mazur Ivan-Stanislav Volodymyrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi cHIeniaIbHOCTI: 015

Ha3zBa HayKoBoi creniaJbHOCTI: [TpodeciiiHa ocBita (3a crenjanizauismu)

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 20-01-2022

CnenianbHICTB 32 OCBiTOMO: [Tpodeciiina ocsiTa. KoMM'I0TEPHI TEXHOJIOTIi

Micue po60oTH 34,00yBaya: TepHONiILCHKMIL HALLIOHAILHUIA TIEArOriYHMI yHIBEPCUTET iMeHi Boogumupa

I'HaTioKa

Kopg 3a €APIIOY: 02125544

Micue3HaxoaKeHHS: By M. KpuoHoca, 6y, 2, M. TepHOMisb, TepHOMMbChbKU# p-H., TEPHOMIIbChKA 06JL.,

46027, Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniagai3oBaHoi BY€HOI pazu). [1d 58.053.017

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCLKUI HAl[iOHATLHUI TI€/IarOTiYHM# yHIBEPCUTET

iMeHi Bosiopumupa I'naTioka
Kopg 3a €APIIOY: 02125544

Micue3HaxoaKeHHS: Bys. M. KpuoHoca, 6y, 2, M. TepHomisb, TepHOMIbChKU# p-H., T€PHOMIIbCHKA 06JI.,
46027, Ykpaina

dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCLKUI1 HAl[iOHAILHUIA TI€/IarOTiYHM# yHIBEPCUTET
iMeHi Bosiopumupa I'naTioka

Kopg 3a €APIIOY: 02125544

Micue3Haxoa>KeHHS: By M. KpuoHoca, 6yz. 2, M. TepHOMisb, TepHOMIbChKU# p-H., TEPHOMIILCHKA 06JL.,
46027, Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 14.35.09

Tema guceprarii:
1. TlinroToBKa Mai6yTHIX iH)XeHepiB-I1e[JaroriB KOMITIOTEPHOTO MPOQiio 10 pPO3POOKU Ta 3aCTOCYBAHHS

iHTEJIEKTyaJIbHUX CMCTEM MALIMHHOTO 30DYy.

2. Preparation of future computer engineers for the development and application of intelligent machine vision
systems.

Pedepar:

1. Y npoueci BUKOHAHHS IMCEPTALIHOrO AOCIiIKEHHS BIleplie 0yJI0 PO3PO6JIEHO i TEOPETUYHO OOI PYHTOBAHO
MOJeJIb MiIrOTOBKY MaiOyTHIX iHKeHepiB-Tle[1aroriB 7o po3pOo0OKY i 3aCTOCYBaHHS iHTEJIEKTYaJIbHUX CUCTEM
MalLIMHHOTO 30pY; BUBHAUEHO NI€Jjaroriydi yMoBM po3pOOKH i 3aCTOCYBaHHS iHTEIEKTyaJbHUX CUCTEM MaLIMHHOTO
30py MailbyTHIMU iH>)KeHepaMu-IIeJaroraMu KOMIT'IOTEpHOro npodisiio: MOTUBALLisl HABYAJIBHOI [isIJIbHOCTI 4epe3s
OHOBJIEHHSI 3MiCTY MiATOTOBKM iHX€HEPiB-MeJaroriB JUCLHUILIIH NIPOQECIMHOrO CIIPSIMyBaHHS; BAKOPUCTaHHS

MDKIIpeIMEeTHUX 3B'S13KiB KOMITIOTEPHOTO 30py Ta AUCLUILIIH LUKy [TpodeciiiHoi MiAroToBKY; iHTerpatis



iH>)KEeHepHOro 3HaHHS KOMITIOTEPHOT'O 30py Y HaBYaJIbHO-METOMYHE 3a6e3M1eueHHs peaisallii iHTeJIeKTyaabHUX
CHCTeM; po3pobJIeHO HaBYaJIbHO-MEeTOAMYHe 3a0e3eyeHHs peaizallii iHTeseKTyaJbHUX CUCTEM MAIIMHHOIO 30PY
Ha rargopmi 6i6sioteku Open CV; yTOUHEHO: IOHSTTS «iHTeJIeKTyalbHa CUCTEMA MallIMHHOTO 30py»; HAIIPSIMU
3aCTOCYBaHHS iHTEJIEKTyaJIbHUX CUCTEM MALIMHHOTO 30pY Y MiArOTOBL| iHXe€HepiB-MeJaroris KOMITIOTEPHOTO
podiso; 3MiCTOBE HAIIOBHEHHSI HABYAJIbHOI OUCHUILIHY « TE€XHOJIOTI] ITyYHOrO iHTEJIEKTY»; METOIUKY Ta €Talu
IIPOEKTYBaHHS KOMITIOTEPHOI'0 30pY 3a AornomMoroto 6ibsiorexku Open CV; I0JasbIioro po3BUTKY Habyiu
TEOPETHUYHi Ta METOANYHI 3acaid pO3POOKY Ta 3aCTOCYBAHHS iHTEJIEKTYaJIbHUX CUCTEM MAIIMHHOIO 30PY
Man6yTHIMU iH)XKeHepaMu- MeJjaroraMy KOMITIOTEPHOro Npo@isio. 31ilicHeHo N06ip NpOorpaMHUX MOYJIB
6i6siorexu Open CV, sIK cucTeMU KOMITIOTEPHOTO 30PY, il CKJIaloBi eJIeMEeHTH 15 ITiArOTOBKY MailbyTHIX
iHXXeHepiB- NefaroriB y rajysi KOMIT'IOTEPHUX TEXHOJIOTIH; peasi30BaHO CUCTEMU KOMITIOTEPHOTO 30py Ha OCHOBI
6i6siorexu Open CV 1151 OKpecsIeHHS IPeIMETHOI rajy3i HaB4albHOI AUCLUIIIHY; PO3PO6I€HO KOMIIOHEHTH
MEeTOJMKU BUBYEHHS 6i6s1ioTexkn OpenCV 1151 po3pO0KY i 3aCTOCYBaHHS iHTE/IEKTyaJIbHUX CUCTEM MALIMHHOTO 30pY
y [poleci NiiIr0OTOBKY MaiOyTHIX iH)KeHepiB-TleJlaroriB KOMITIOTEPHOTO MPO(isio; yTOUHEHO METOLUYHE
HAIMOBHEHHS IUCHUIUIHY «TeXHOJIOri] ITYyYHOro iHTeIeKTy» Ta pO3PO6JIEHO KOMILJIEKC 3aBJlaHb J1abOPaTOPHOTO
LIUKJIy 3MiCTOBOrO MoayJisl «TexHOIorii KOMITIOTEPHOTO 30py» J1s 300yBaviB BUILIOi OCBITH 3a CIIE€LiaIbHICTIO
015.39 INpodeciitna ocsita (Llndposi TexHoorii). [[poBeneHunil aHami3 HAYKOBUX [AKepeJl, g TBePAUB, 10 OCBITHS
IiArOTOBKA iHXXeHepiB-IleJaroriB NOBMHHA 6YTH Pi3HOOIYHOIO Ta LiJIECIIPSIMOBAHOIO, a TaK SIK iHpopMaLiiiHi
TEXHOJIOTII O HS BCe Oible 3MilyIOThCs Y 6iK BUBYEHHS i 3aCTOCYBAHHS WITYYHOTO iHTEJIEKTY, POOOTOTEXHIKY,
KOMITIOTEPHOTO 30Dy TOIIO. | mepcrekTuBa Taka, mo norpeda y paxisigx, sKi BOJIOAIIOTh TAKUMHU TEXHOJIOTISIMU
Oype Jyuile 3poCTaTy, Ha BiMiHY Bifl moTpebu y 3BU4aliHuX KBajliikoBaHUX pobounx. TOMY SIKiCTb IiATOTOBKU
iH)KeHepiB-TIe1aroris NOBMHHA BiAIOBINATU TEHAEHIIISIM CY4aCHOI'O PO3BUTKY TEXHOJIOTIH ITYYHOTO iHTEJIEKTY,
30KpeMa, CUCTEM MAIIMHHOTO 30Ppy. JOCIiIKeHO OCHOBHI KOMIIOHEHTU FOTOBHOCTI (L1i/IbOBUM, 3MiCTOBUH,
onepaliliHO-isJIbHICHNI Ta KOHTPOJIbHO-PETYJII0BAJIbHUI) MalOyTHIX iHXKeHepiB- 1eJaroriB KOMII'IOTEPHOTO
npodimnto. BinnosigHo 10 KOMIIOHEHTIB TOTOBHOCT] MailbyTHIX iH)KeHepiB-I1e1aroriB o po3pOOKU Ta 3aCTOCYBaHHS
iHTeIeKTyaJIbHAX CUCTEM MAIIMHHOIO 30PY BU3HAYEHO KpuTepil (LiHHICHU, 3HaHHEBUH, ONepaliliHui,
OLIiHIOBAJIbHO-aHa/liTUYHUI) Ta OKa3HMKH iX C(POPMOBAHOCTI, SIKi 3a06€311€4yI0Th MOXJINBICTb OL[iHUTU CTaH
PO3BUTKY J1JaHOI KOMIIETEHTHOCT] Ta BHECEHHS B HUX II€EBHUX KOPEKTUBIB. OLIiHIOI0YY PiBE€Hb TOTOBHOCTI 10
PO3pPOOKU Ta 3aCTOCYBAHHS iHTE€JIEKTYaJIbHUX CUCTEM MAIIMHHOIO 30PY Y MalibyTHIX iH>)KeHepiB-Ilearoris, Mu
Opi€eHTyBaINCS HAa OKA3HUKY, 110 Bif0OpakaloTb OCHOBHI KOMIIOHEHTH iX CTPYKTypH. BpaxoByioun pe3ysbTaTi
eMITIpUYHUX AOCJiIKeHb Ta crienudiky HaBYaHHS MaiOyTHIX iHKeHepiB-Tle[laroriB KOMITI0TEPHOTO NPogiio y
[eJJaroriyHOMY YHiBEpPCUTETI i PO3YMiHHSI CYTHOCTI Ta CTPYKTYPU LisI7IbHOCTI 111070 KOMITIOTEPHOT0 30py, HaMU
BM3HAUY€HO YOTHPH PiBHI TOTOBHOCTI MalOyTHIX iH)X€HepiB-NeJaroris 4o po3poOKU Ta 3aCTOCYBAHHS
iHTesIeKTyalIbHUX CUCTEM MAIIMHHOTO 30PY: BUCOKUI (KpeaTUBHUI), HEOOXiIHMIA (BOCTATHIi), KPUTUIHUIA
(HenmocTaTHilt), HU3bKUI (HETIPUITYCTUMUN). SIKiCTh 32aCBOEHHS CUCTEM KOMITIOTEPHOTO 30py MalibyTHIMU
imXeHepaMU-TIejaroraMu JOLIJIBHO OLiHIOBAaTH 32 IIOKa3HUKaMU BOJIOJIiHHS aJITOPUTMOM POOOTH CUCTEM
KOMITIOTEPHOTO 30pYy. [I0Ka3HUKM BUPAXKEHO Yepe3: KPOK POOOTH O ONHUC O MPUKJIAJ, MO JACTh MOXJIUBICTh
30CE€PEAUTUCH HA 3HAYEHHI, XapaKTEPUCTUKAX, MOXKJIMBOCTSX Ta OCHOBHUX rajly3sX MOTr0o 3aCTOCYBaHH4. 3a
pe3ysbTaTaMu KOHTPOJIBHOTO 3Pi3y 6YJI0 3'5ICOBAaHO 3[ATHICTh MailbyTHIX iH)KeHepiB- IIeJaroris po3poosIsiTu
iHTeJIEKTyaJIbHi CUCTEMM MAIIMHHOTO 30PY, Ta 3aCTOCOBYBATH iX y BIaCHil nmpodeciiHii fisnbHocTi. BusHayeHo
piBeHb BOJIOZiHHS 6a30BUMU 3HAHHSIMMU 3 [IPEIMETY, METO/IiB I0OYIOBU iHTEIEKTyalbHAX CUCTEM Ha My1aTGOpMi
OpenCV, piBeHb aKTMBHOCTI Ha JIaOOPAaTOPHUX Ta 11032 ayJUTOPHUX 3aHATTSX, PO3YMIHHS [IOHATH Y rajysi ITYy4HOTrO

iHTesIeKTy, 30Kpema KOMITI0TEPHOTO 30Dy.

2. In the process of dissertation research for the first time a model of preparation of future engineers-teachers for
the development and application of intelligent machine vision systems was developed and theoretically
substantiated; determined pedagogical conditions for the development and application of intelligent machine
vision systems by future engineers-teachers of computer profile: motivation of educational activities through
updating the content of training of engineers-teachers of disciplines of professional orientation; use of
interdisciplinary links between computer vision and disciplines of the training cycle; integration of engineering



knowledge of computer vision into educational and methodological support for the implementation of intelligent
systems; developed educational and methodological support for the implementation of intelligent machine vision
systems on the platform of the OpenCV library; specified: the concept of "intelligent machine vision system"; areas
of application of intelligent machine vision systems in the training of computer engineers- teachers; content of the
discipline "Technology of Artificial Intelligence"; methods and stages of designing computer vision using the
OpenCV library; theoretical and methodological bases of development and application of intelligent machine vision
systems by future engineers-teachers of computer profile have been further developed. Selection of software
modules of the OpenCV library as a computer vision system, its constituent elements for the training of future
engineers-teachers in the field of computer technology; implemented computer vision systems based on the Open
CV library to outline the subject area of the discipline; developed components of the methodology for studying the
OpenCV library for the development and application of intelligent machine vision systems in the training of future
engineers-teachers of computer science; implemented computer vision systems based on the Open CV library to
outline the subject area of the discipline; developed components of the methodology for studying the OpenCV
library for the development and application of intelligent machine vision systems in the training of future
engineers-teachers of computer science; the methodical content of the discipline "Artificial Intelligence
Technologies" was specified and a set of tasks of the laboratory cycle of the content module "Computer Vision
Technologies" for students of higher education in the specialty 015.39 Professional Education (Digital
Technologies) was developed. An analysis of scientific sources confirmed that the educational training of
pedagogical engineers should be versatile and focused, and as information technology is increasingly shifted
towards the study and application of artificial intelligence, robotics, computer vision and more. And the prospect is
that the need for specialists who have such technologies will only increase, in contrast to the need for ordinary
skilled workers. Therefore, the quality of training of engineers-teachers should correspond to the trends of
modern development of artificial intelligence technologies, in particular, machine vision systems. The main
components of readiness (target, content, operational and control and regulatory) of future computer engineers-
teachers have been studied. According to the components of readiness of future engineers-teachers to develop
and apply intelligent machine vision systems, criteria (value, knowledge, operational, evaluation-analytical) and
indicators of their formation are determined, which provide an opportunity to assess the development of this
competence and make certain adjustments. Assessing the level of readiness for the development and application of
intelligent machine vision systems in future engineers-teachers, we focused on indicators that reflect the main
components of their structure. Taking into account the results of empirical research and the specifics of training
future computer engineers in pedagogical university and understanding the nature and structure of computer
vision, we have identified four levels of readiness of future engineers to develop and apply intelligent machine
vision systems: high ( creative), necessary (sufficient), critical (insufficient), low (unacceptable). The quality of
mastering computer vision systems by future engineers-educators should be assessed by the indicators of mastery
of the algorithm of computer vision systems. Indicators are expressed through: step of work o description o example,
which will allow to focus on the meaning, characteristics, capabilities and main areas of its application. The ability
of future pedagogical engineers to develop intelligent machine vision systems and apply them in their own
professional activities was determined by the results of the control section.
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BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
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VIII. 3akar04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOrO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi

OisIIBHOCTI

T'opbatiok Poman MuxaiinoBuy

['op6aTiok Poman MuxaitsoBud

Opuenko T.A.



