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Pedepar:

1. O6'eKTOM [OCIIPKEHHS € TIPOLIECH PO3I1i3HABaHHS €MOLiIHOrO CTaHy CJyXayiB CUCTEMHU JUCTAHLIHOTO
HaBYaHHS. MeTOI0 AOCIIIPKEHHS € PO3B'sI3aHHS HAYKOBO-TIPUKJIAIHOI IPOOJIEMH, MTOB'S13aHOI 3 PO3IIi3HaBAHHIM
€MOLIITHOT0 CTaHy CJIyXadiB CUCTEMU AVCTAHIITHOTO HaBYaHHS MIJIIXOM PO3POOKHU BifTIOBITHOI METO0JIOTIi, 1110
0a3yeThCsl Ha HeIpOMepesKeBUX METOax i MOZeJsIsIX aHaslizy 6ioMeTpUYHMX 1apaMeTpiB Ta OpieHTOBaHOI Ha
CTBOPEHHS BifITIOBIIHUX 3aCO6iB, 5IKi PO3IIUPIOIOTh QYHKIIOHAIBHI MOKJIMBOCTI CUCTEMHU JUCTAHLITHOTO HaBYaHHSI.
BHKOPHCTOBYBaJINCh METOIY AOCJIIPKEHHS], IO I'PYHTYIOTHCS HA METOL0JIOTIYHOMY 6a3UCi Teopii CKJIaIHUX CUCTEM,
teopii indopmauii, po3nizHaBaHHS 06pa3iB i cUCTEeMHOMY aHaJi3i, Teopii HEMPOHHNUX MepPeX, BelBJIeT-IIepEeTBOPEHb,
KOJlyBaHHSI, IPUIHATTS pillleHb, MOJIEJIIOBaHHSI, MeTOZiB LI pPOBOi 06pOOKY CUTHAJIB Ta 6i0MeTpii, METOTiB
imMiTauiiHOro MOZEII0BAaHHS, 00'€KTHO-OPi€EHTOBAaHOTO TPOEKTYBAHHS TA €JIEMEHTIB T€OPii aJIrOPUTMIB,
IIPOrpaMyBaHHS Ta [IJIaHyBaHHS €KCIIepMMeHTY. HaykoBa HOBU3HA pe3yJbTaTiB JOCIiIKeHb: Briepie po3po61eHo

METOJ0JIOTiI0 aBTOMATU30BaHOI O PO3IIi3HaBaHHSs eMOIIITHOrO CTaHy, 110 3a0€3I1e4ye MOKJIMBICTh CTBOPEHHS



e(EeKTUBHUX iHCTPYMEHTAJIbHUX 32C00iB pO3Ii3HaBaHHS €MOLIMHOrO CTaHy, Ki pO3MUPIOI0Th QYHKIiOHAIBHI
MOYJIMBOCTi CUCTEMU AUCTAHLiITHOTO HaBYaHHS. Briepie po3po6sieHO KOHLENTyalbHy MOJIeJ1b PO3Ii3HaBaHHS
€MOLIIfHOT0 CTaHy CJ1yXadiB CUCTEMU AUCTAHLiITHOrO HaBYaHH4, sika 3abe3rnednsia GopMasli3oBaHU ONUC
HaIpsIMKIB JIOCJIiTKeHb 3 pO3POOKU BiJIIOBITHUX 3aCO6iB aBTOMaTU30BaHOTO pO3Ii3HaBaHHS. Briepiie po3po6iaeHo
MeToz, (GOPMYBAHHS BXiIHOTO I10J151 HEpoMepeXKeBOi MOJIeIi aHaIi3y KJI1aBiaTypHOro MOYEPKy ClyXadya CUCTEMHU
IVCTaHLiMHOro HaB4YaHHS, 1110 3abe3levye MOXJINBICTh e(peKTUBHOIO PO3IIi3HaBaHHS €MOLIill Ta 0cobu ciyxaya
CHACTEMHU JMCTAHLiITHOrO HaBYaHH4 3a KJIaBiaTypHUM [104€PKOM. Briepiie po3po6eHo MeTom, OpMyBaHHS
BXiZTHOTO I10J151 HEPOMEPEsKeBOi MOIeJli aHaJIi3y TOJIOCOBOTO CUTHAIY, 110 3a6e3eyye MOKIINBICTh €(PEKTHBHOTO
PO3IIi3HaBaHHS €MOLIil Ta 0co0U Cilyxaya CUCTEMU NUCTaHLiMHOrO HaBYaHHS 33 TOJI0OCOM. YIOCKOHAaJIEHO Mifaxonu
[I0 BU3HAYEHHS KOHCTPYKTUBHUX IIapaMeTpiB, HABYaHHS Ta MiHiMi3allil peCypCOEMHOCTI HEMPOMEPEKEBUX
Mogesel, o 3a6€3NeYnIv MOKIMBICTb pO3POOKU €(PEKTUBHUX METOiB (POPMYBAHHS BXiIHOTO M0JIS
HEPOMEPEKeBOi Mozesli Ta e(PeKTUBHUX METOiB HEMPOMEPEXKEBOTO PO3Ii3HABAHHS €MOLIill Ta 0CO6M cilyxaya
CHCTEMU JAUCTAHLiITHOro HaBYaHHS. YIOCKOHaleHO MeTo, (OPMYBaHHS BXiJIHOTO 110J151 HelipoMmepexkeBoi Mozeri
aHasizy 6i0MeTpUYHMX [TapaMeTpiB, aCOLiI0BaHNX i3 300paKE€HHSIMH, 1110 3abe3l1edye MOXIIUBICTb €(PEKTUBHOTO
PO3Mi3HaBaHHS €MOLIiN Ta 0COOU CylyXaya CUCTEMU JUCTAHIIHOTO HaBYaHHS 32 610METPUYHUMU IapaMEeTpPaMu,
acoLillOBaHNMU 3 300paKEHHSIMU. YIOCKOHaJIEHO METOJ, PO3PO0KM apXiTeKTypU 3rOPTKOBOi HEMPOHHOI Mepexi,
IIPM3HAYEHOI /171 aHali3y 6iOMEeTPUYHUX [TapaMeTpiB, SIKUI 103BOJISIE 3BMEHLIUTU 00CST eKCIIEPUMEHTATbHUX
IOCJIiIKEHb, IOB’S13aHUX 3 PO3POOKOIO APXiTEKTYPU 3TOPTKOBOI HEMPOHHOI MepeXi. YJOCKOHAJIEHO METO
HEMPOMEPEKEBOT0 PO3IIi3HABAHHS €MOLIiH, O LO3BOJISIE 33 IPUMHITHOI PECYPCOEMHOCTI MiIBUIINTUA TOYHICTD
PO3IIi3HaBaHHS €MOLIi cIyXaya CUCTEMU JUCTAHLIMHOro HaBYaHHs 32 6iOMeTPUYHUMU I1apameTpaMy, 110
PEECTPYIOTHCS 32 LOIIOMOIOK0 PO3IOBCIOIKEHOT0 allapaTHO-TIPOrpaMHoro 3abesnedyeHHs. OTpuMany NoAabInui
PO3BUTOK MoZeJii 06po6KY 6ioMEeTpUYHUX ITapaMeTpiB, aCOLiOBaHUX 3 300pasKeHHSIMH, 110 3a6e31ednin
TeOpeTUYHUI 6a3uc po3pooKku MeTony GOpMyBaHHS BXiTHOTO I10JIs HEPOMEPEsKeBUX MOiesIel aHali3y
6ioMeTpHYHMX IIapaMeTpiB, acoLilioBaHUX 3 300pakeHHSIMU. OTpUMaB N0JaJbIINI PO3BUTOK METO/, 3aCTOCYBAHHS
BEUBJIET-TIEPETBOPEHD 117151 PibTpaLii BXiHOTO 10151 HEMPOMEPEKEeBOi MOJIEJIi aHaJli3y 6i0MeTPUYHMX IapaMeTpiB,
acoliloBaHUX 3 300PKEHHSIMY, L0 3a0e3edye MOXKIIMBICTb (PisbTpallii 3aBajl, TUIIOBUX J1S1 yMOB CUCTEMU
IYCTaHLiMHOro HaB4aHHs. OTpUMaB I0JabIINil PO3BUTOK MeTOZ, (POPMYBaHHSI HaBYaJIbHUX ITPUKJIATIB [J1s1
HelpoMepesKeBOi MoZesi aHalizy 6i0MeTpUYHUX [TapaMeTpiB, 10 3a0e3Nevye MOXJIMBICTb 3MEHIIEHHS
pPecypCcOeEMHOCTI rporecy HaByaHHS. OfepskaHi pe3yJIbTaTH MOB’sA3aHi 3 BUKOHAHHAM 4 IepXOI0I)KEeTHUX HAyKOBO~
IOCTiIHUX POOIT Ta BIIPOBA/>KEHI B HaBYaIbHUI ITponec KuiBChKOTo HaLiOHAJIBHOTO YHiBEpCUTEeTY Oy iBHULITBA i
apxirekrtypu, KIII im. Irops Cikopcbkoro Ta HanioHanbHOrO aBialiiHOTo yHiBepcUuTeTy. Pekomenpaliii momo
BMKOPHMCTAHHS: B CUCTEMAaX JUCTAHLIIHOrO HAaBYaHHS Ta B KOHTYPaxX MOHITOPUHIY ICUXOEMOLITHOTO CTaHy
oniepaTopis iHpOpMaLIifHUX CHCTEM Pi3HOMAHITHOrO NIPU3HAYEHHS]; [IPY BUKJIATAHHI IUCHUILIIH, [IOB'I3aHUX 3
HellpoMepesKeBUM aHasli3oM 6ioMeTpUYHUX NapaMmeTpiB. OTpUMaHi HAyKOBi pe3yJIbTaTy € METOL0JIOTIYHOI0 633010
L7151 PO3POOKY i BIIPOBAPKEHHSI €(PEKTUBHUX iHCTPYMEHTAIbHUX 3aCO0iB, SIKi MAlIOTh JJOCTATHIO TOYHICThb

pOSHiBHaBaHHH Ta a]_Ial'ITOBaHi [0 3aCTOCYBdHHS B YMOBAX CUCTEMU ,H,I/ICTaHU,iIU/IHOI‘O HaB4YaHHA.

2. The object of the study is the process of recognizing the emotional state of students of the distance learning
system. The purpose of the study is to solve the scientific and applied problem related to the recognition of the
emotional state of the listeners of the distance learning system by developing an appropriate methodology based
on neural network methods and models for the analysis of biometric parameters and aimed at creating appropriate
tools that expand the functional capabilities of the distance learning system teaching. Research methods based on
the methodological basis of the theory of complex systems, information theory, pattern recognition and system
analysis, the theory of neural networks, wavelet transforms, coding, decision-making, modeling, methods of digital
signal processing and biometrics, simulation modeling methods, were used. object-oriented design and elements
of the theory of algorithms, programming and experiment planning. Scientific novelty of research results: For the
first time, the methodology of automated emotional state recognition was developed, which provides the
possibility of creating effective emotional state recognition tools that expand the functionality of the distance
learning system. For the first time, a conceptual model for recognizing the emotional state of listeners of the



distance learning system was developed, which provided a formalized description of research directions for the
development of appropriate means of automated recognition. For the first time, a method of forming the input
field of a neural network model for analyzing the keyboard handwriting of a distance learning system listener was
developed, which provides the possibility of effective recognition of the emotions and personality of a distance
learning system listener by keyboard handwriting. For the first time, a method of forming the input field of a neural
network model of voice signal analysis was developed, which provides the possibility of effective recognition of
emotions and the personality of the listener of the remote learning system by voice. The approaches to
determining the constructive parameters, learning and minimizing the resource consumption of neural network
models have been improved, which provided the opportunity to develop effective methods of forming the input
field of a neural network model and effective methods of neural network recognition of emotions and the
personality of a listener of a distance learning system. The method of forming the input field of the neural network
model of the analysis of biometric parameters associated with images has been improved, which provides the
possibility of effective recognition of emotions and the personality of the listener of the distance learning system
based on biometric parameters associated with images. The method of developing a convolutional neural network
architecture designed for the analysis of biometric parameters has been improved, which allows to reduce the
amount of experimental research related to the development of a convolutional neural network architecture. The
method of neural network recognition of emotions has been improved, which makes it possible to increase the
accuracy of recognition of emotions of a listener of a distance learning system based on biometric parameters
registered with the help of widespread hardware and software. We received further development of the model for
processing biometric parameters associated with images, which provided a theoretical basis for the development
of a method for forming the input field of neural network models for the analysis of biometric parameters
associated with images. The method of using wavelet transforms for filtering the input field of the neural network
model for the analysis of biometric parameters associated with images has received further development, which
provides the possibility of filtering interference typical for the conditions of the distance learning system. The
method of forming training examples for the neural network model of biometric parameters analysis has received
further development, which provides the possibility of reducing the resource intensity of the training process. The
obtained results are related to the implementation of 4 state-budget research projects and are implemented in the
educational process of the Kyiv National University of Construction and Architecture, KPI named after Igor
Sikorskyi and the National Aviation University. Recommendations for use: in distance learning systems and in the
contours of monitoring the psycho-emotional state of operators of information systems for various purposes;
when teaching disciplines related to neural network analysis of biometric parameters. The obtained scientific
results are a methodological basis for the development and implementation of effective tools that have sufficient
recognition accuracy and are adapted for use in the conditions of the distance learning system.
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