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1. O6'eKTOM HOCIIIPKEHHS € IPOLIECU PO3Ii3HABAHHS €MOLIMHOrO CTaHy CIyXayiB CUCTEMHU OUCTAHLINHOTO
HaBYaHHS. MeTOI0 NOCIiIKEHHS € PO3B’s13aHHS HAYKOBO-TIPUKJIAAHOI IPO6JIEMU, NIOB'I3aHOI 3 pO3I1i3HABAaHHIM
€MOLIIfHOT0 CTaHy CJIyXadiB CUCTEMU AUCTAHILiITHOTrO HaBYaHHS MIJIIXOM PO3POOKHU BiITIOBiIHOI METOL0I0Ti], 1110
0a3yeTbCs Ha HEMPOMEPEXKEBUX METOAX i MOZEJISIX aHaJIi3y 6iOMeTPUYHMX [1apaMeTpiB Ta OpPieHTOBAHOI Ha
CTBOPEHHS BifITIOBIIHMX 3aCO0iB, 5IKi PO3MHUPIOIOTh (PYHKIIOHAJIBHI MOKJIMBOCTi CUCTEMHU OUCTAHLIMHOIO HaBYaHHSI.
BuKOpHCTOBYBannCh METOIY AOCIIIPKEHHS], 110 I'PYHTYIOThCSI HA METOJ0JIOTYHOMY 6a3UCi Teopii CkafHUX CUCTEM,
teopii indopmauii, po3nizHaBaHHS 06pa3iB i CUCTEMHOMY aHaJi3i, Teopii HEMPOHHUX MEPEX, BENBJIET-TI€PETBOPEHD,

KOJlyBaHHS, IPUIHATTS pillleHb, MOJIEJIIOBAHHS, METOLIB LN(pPOBOi 06POOKM CUTHAJIB Ta 6i0METpii, METOLiB



imiTalifflHOro MO/IE/II0BAaHHS1, 00'€KTHO-OPiEHTOBAHOTO IPOEKTYBAHHSI TA €JIEMEHTIB T€OPii aIrOPUTMIB,
[IpOorpamMyBaHHsI Ta IIJIaHyBaHHS eKcliepuMeHTy. HaykoBa HOBM3HA pe3yJIbTaTiB JOCiIKeHb: Briepuie po3po6yieHo
METOJI0JI0T{10 aBTOMATHU30BaHOI0 PO3Ii3HaBaHHS €EMOLIiITHOTO CTaHy, 110 3abe3Ieyye MOXKJIMBICTh CTBOPEHHS
e(EeKTUBHUX iHCTPYMEHTAJIbHUX 3aC00iB pO3Mi3HAaBAaHHS €MOLIMHOIO CTaHy, SKi po3MUpPIOI0Th QyHKIiOHA/IbHI
MO>KJIMBOCTi CUCTEMU JMCTAHLIITHOTO HaBYaHHS. Briepie po3po6s1eHO KOHLENTyalbHy MOJ€Jb PO3ITi3HaBaHHS
€MOLIITHOTO CTaHy CJ1yXadiB CUCTEMU AUCTAHILiIIHOrO HaBYaHH4, sika 3abe3rnednsia GopmMasli3oBaHU ONucC
HaIpsIMKIB JTOCJIiTKeHb 3 pO3POOKU BiJIIOBiTHUX 3aCO6iB aBTOMaTU30BaHOTO PO3Ii3HaBaHHs. Briepie po3po6aeHo
MeToq, GOPMYBAHHS BXiIHOTO I10JIS1 HEIPOMEPEKEBOI MOJIeJli aHali3y KJIaBiaTypHOTrO OYEPKY CJIyXada CUCTEMU
IVCTaHLiMHOrO HaBYaHHS, 1110 3abe3levye MOXJINBICTh e(peKTUBHOTO PO3IIi3HAaBaHHS €MOLiN Ta 0cobu ciyxaya
CHACTEMU JIMCTAHLiITHOrO HaBYaHH4 3a KJIaBiaTypHUM I[104€PKOM. Briepiie po3po6eHo MeTol, OpMyBaHHS
BXiZTHOTO I10JI51 HEPOMEPEKEBOi MOIEJIi aHaJIi3y TOJI0COBOTO CHUTHAIY, 110 3abe3edye MOXKIIMBICTh €(PEKTUBHOIO
PO3IIi3HaBaHHS €MOLil Ta 0cO0H Clyxaya CUCTEMHU NYCTAaHLiMHOrO HaBYaHHS 3a TOJI0COM. YIOCKOHAaJIEHO MifAxonu
IO BU3HAYEHHS KOHCTPYKTUBHUX IIapaMeTPiB, HABYaHHS Ta MiHiMi3allil peCypCOEMHOCTI HEMPOMEPEKEBUX
Mogeel, o 3a6e3neYnIv MOKIMBICTb pO3pOOKU €(PEKTMBHUX METOiB (POPMYBAaHHS BXiIHOTO I10JIs
HEpOMEePEXXeBOi MoZesi Ta €(PEKTMBHUX METOIiB HEMPOMEPEKEBOTrO PO3Mi3HABAHHS €MOLIl Ta 0cOOM Cyxada
CHCTEMU JAUCTAHLiIHOrO HaBYaHHS. YIOCKOHaJeHO MeTo, (OPMYBaHHS BXiIHOTO I10JIsS1 HelipoMepexkeBoi Mozeri
aHasizy 6i0MeTpUYHUX ITapaMeTpiB, aCOLiI0BaHNX i3 300paKeHHSIMH, 1110 3abe3euye MOXJIUBICTb €(PEKTUBHOTO
PO3Ii3HaBaHHS €MOLIiM Ta 0COOHU Cilyxaya CUCTEMU JUCTAHLIMHOrO HaB4aHH: 3a 6i0MEeTPUYHUMU [1apaMeTpaMH,
acoLiI0BaHMMU 3 300Pa)KEHHIMU. YJOCKOHAJIEHO METOJ], PO3POOKM apXiTEKTYPH 3TOPTKOBOi HEIPOHHOI Mepexi,
[IPM3HAYEHOI /171 aHasli3y 6iOMeTpUYHUX [TapaMeTpiB, IKUI 103BOJISIE 3BMEHLIUTU 00CST eKCIIepUMEHTAIbHUX
IOCJiIKEHb, I1I0B’S13aHUX 3 PO3POOKOIO apXiTEKTYPU 3TOPTKOBOI HEMPOHHOI MepeXi. YJ0CKOHAJIEHO METO
HEMPOMEPEKEBOT0 PO3Ii3HABAHHSA €MOLH, IO J03BOJISE 3a IPUMHATHOI PECYPCOEMHOCTI MiIBUIIATYA TOYHICTh
PO3IIi3HaBaHHS €MOLIif cIyXaya CUCTEMU JUCTAaHLiMHOro HaBYaHHS 3a 6iOMeTPUYHUMU IIapameTpaMy, 110
PEECTPYIOTHCS 32 LOIIOMOIO0 PO3IOBCIOI’)KEHOT0 allapaTHO-TIPOrpaMHoro 3abesnedeHHs. OTpuMany noAabIIni
PO3BUTOK MOZEJi 06p0oOKY 6iOMETPUYHUX NTapaMeTPiB, aCOLiHOBAaHUX 3 300paKEHHSIMHY, 110 3a0€311e4nin
TEOPETUYHUI 6a31C PO3pOOKU MeTOLY (POPMYBaHHS BXiJJHOTO I10JI1 HEIPOMEPEXKEBUX MOJIEJIeN aHATi3y
GioMeTpUYHMX IIapaMeTpiB, acolilioBaHuX 3 300pakeHHSIMU. OTpUMaB MOJaJbIINI PO3BUTOK METOJ, 3aCTOCYBAHHSI
BEUBJIET-TIEPETBOPEHD 117151 PibTpaLii BXiHOTO 107151 HENPOMEPEKeBOi MOJIEJli aHaJli3y 6ioMeTPpUYHMX IapaMeTpiB,
acoliloBaHUX 3 300PKEHHSIMY, 110 3a6e31evye MOXKIIUBICTb (PisbTpallii 3aBajl, TUIIOBUX 1JI1S1 yMOB CUCTEMU
IVCTaHLiMHOro HaB4aHHs. OTPUMaB OJabIIN PO3BUTOK MeTOZ, (POPMYBaHHS HaBYaJIbHUX ITPUKJIATIB 17151
HellpoMepexkeBoi Mozesi aHaizy 6ioMeTpUYHUX [TapaMeTpiB, 110 3a0e3Nevye MOXJIMBICTb 3MEHIIEHHS
PeCypCOEMHOCTI Ipouecy HaByaHHA. OfepKaHi pe3yJIbTaT IOB’s13aHi 3 BUKOHAHHSM 4 1ep>XOI0IP)KETHUX HAYKOBO-
IOCJIiAHUX POOIT Ta BIPOBAKEHI B HaBYa/IbHMIA IIpoLec KuiBCbKOro HalliOHAILHOTO YHIBEPCUTETY OyiBHUITBA i
apxirekrtypu, KIII im. Irops Cikopcbkoro Ta HanioHasbHOTO aBialiiiHOTo yHiBepcUTeTY. PekoMmenpaaliii momo
BMKOPHUCTaHHS: B CUCTEMAaX JMUCTAHIIIHOrO HAaBYaHHS Ta B KOHTYPaxX MOHITOPUHIY ICUXOEMOL{THOTO CTaHy
oniepaTopis iHGOpMaLIifHUX CUCTEM Pi3HOMAHITHOTO MTPU3HAYEHHS; [IPY BUKJIATAHHI IUCHUILIIH, IOB'I3aHUX 3
HellpoMepeskeBUM aHasli30M 6ioMeTpuYHUX napameTpis. OTpuMaHi HAyKOBi pe3yJIbTaTy € METO0JIOTIYHOI0 623010
L7151 pO3POOKY i BIIPOBAPKEHHS €(PEKTUBHUX iHCTPYMEHTAIbHUX 3aCO0iB, SIKi MalOTh JJOCTATHIO TOYHICThb

pOBHiBHaBaHHH Ta a,ﬂaHTOBaHi A0 3aCTOCYBaHHA B YMOBAX CUCTEMU II‘I/ICTaHU‘iI/"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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