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Sequencing is the most impact factor in many production
areas, such as assembly lines, batch production, Travelling Sales-
man Problem (TSP), product sequences, process sequences, etc.
The flow and analysis from one item to another can be presented
by the square matrix in which the number of rows or columns is
equal to the number of manipulated items, this special matrix
form is called “From-To matrix”. The matrix suffers from many
drawbacks when it is applied to determine the optimal sequences,
such as the number of variables must be as small as possible, there
is no flexibility to determine the start or the end sequence to find
the best sequencing with some conditions. Also, there is no pos-
sibility to add relations to point a variable as wanted or prevented
from the sequence. In this paper, we solve the From-To matrix by
binary linear programming (BLP).

The proposed BLP approach has been applied in Ur company
to solve the From-To matrix. This company has a production line
that can manufacture four products: A, B, C, and D, the setup time
matrix is considered as From-To matrix as shown in Table 2 and
the goal of this company is to get an optimum sequence of prod-
ucts with minimum time. The solution of state transition of the
From-To matrix using BLP can be formulated in the following five
model cases according to transition requirement condition and
desired: the first case gives all possible sequence items, the second
case lists the sequence items when the first sequence is known,
the third case lists the sequence items when the last sequence is
known, the fourth case gives all possible sequence items with a
condition that prevents occurring of an undesired sequence, and
the fifth case gives all possible sequence items with the condition
of a wanted occurring of the desired sequence.

Furthermore, we found the optimum sequences for states by
determining the start or end sequences, and also add the wanted
relations or prevented. The mathematical formulas for the number
of all sequences under some conditions are derived and proved.

Keywords: optimal sequence, binary linear programming,
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The scientific-practical basis of the quality of passenger and
clientele service at the airport were studied. This was prompted by
the need to determine the role of aviation safety (AS) and its impact
on the quality and competitiveness of airport services. It was proved
that within the framework of the system, quality monitoring is per-
formed in the areas of the service of aviation safety (SAS). As a result
of research, a quantitative assessment of the level of aviation safety
of the airport, which is the basis for making a relevant management
decision in the analysis subsystems, was determined. Management ,
in this case, implies the system of measures to improve the activities
of the SAS.

A procedure for assessing the quality of airport services, which
reveals the essence of aviation safety in the system of airport quality
management , was devised. The sequence of assessment of the sys-
tem of aviation safety, reflecting the cost approach, the application
of which involves determining the reserves for ensuring aviation
safety in the continuous implementation of the quality management
system, was proposed.

The share of costs of aviation safety (AS) was determined on
the example of three airports by economic elements (the model of
criteria for choosing a subject) to determine the cost of ensuring an
adequate level of aviation safety.

It was proposed to introduce a comprehensive indicator of the
quality of aviation safety for its functional components, which fur-
ther makes up the integrated indicator of the quality of provided
services. As a result of calculations, the amount of payment for avia-
tion safety using adjustment coefficients to counteract the threat of
a possible act of unlawful interference (AUT) will increase. This
enables an aircraft company to form timely a reserve to prevent or
eliminate the consequences of the AUI by including the aviation
safety fee in the total cost of air transport services.

Keywords: system of aviation safety (SAS), act of unlawful in-
terference (AUT), management of airport service quality.
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On the basis of empirical experimental data, relationships
were identified indicating the influence of navigators’ response to
such vessel control indicators as maneuverability and safety. This
formed a hypothesis about a non-random connection between the
navigator’s actions, response and parameters of maritime trans-
port management.

Within the framework of this hypothesis, logical-formal ap-
proaches were proposed that allow using server data of both mari-
time simulators and operating vessels in order to timely identify
the occurrence of a critical situation with possible catastrophic
consequences.

A method for processing navigation data based on the analysis
of temporal zones is proposed, which made it possible to prevent
manifestations of reduced efficiency of maritime transport man-
agement by 22.5%. Based on cluster analysis and automated
neural networks, it was possible to identify temporary vessel
control fragments and classify them by the level of danger. At
the same time, the neural network test error was only 3.1 %, and
the learning error was 3.8 %, which ensures the high quality of
simulation results.

The proposed approaches were tested using the Navi Trainer
5000 navigation simulator (Wirtsild Corporation, Finland). The
simulation of the system for identifying critical situations in mari-
time transport management made it possible to reduce the prob-
ability of catastrophic situations by 13.5 %. The use of automated
artificial neural networks allowed defining critical situations in

real time from the database of maritime transport management on
the captain’s bridge for an individual navigator.

Keywords: maritime transport management, human factor,
ergatic system, navigation safety.
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Public transport safety is still an issue that needs to be stud-
ied by bureaucrats and researchers. This is because public bus
accidents are still quite high. This is because many families, in-
volved in traffic accidents, are shocked by the accident. Therefore,
the problem of perception of a safe bus needs to be studied. The
purpose of this study was to determine the perception model of a
safe public bus. Mathematical modeling based on the parameters
that have been studied was selected first. While the second objec-
tive was to determine the importance value of the parameters that
are an indication of the perception of the safety of intercity bus
public transportation. This research is a type of perceptual one
where the data is taken from the relevant respondents. The meth-
od of data collection was carried out using a questionnaire with
respondents from bus company owners, drivers, and passengers
in the province of East Java, Indonesia. Respondents were asked



to answer questions related to the variables of income, speed,

comfort, and safety. The method of conjoint analysis is used. The
first stage is the result of modeling the perception of a safe bus.
Further analysis is carried out to obtain the importance value of
the parameters. The result of this research is a utility model for
the perception of a safe bus, which is expressed by the equation
U, where the variables include income, speed, comfort, and safety.
The highest level of importance is income 33.29 %, followed by
the security variable with a weight of 25.39 %. This shows that
the income factor is a top priority for drivers and management of
bus company owners, while road safety is second only to income.
In other words, respondents’ perceptions are more concerned with
income, while safety is still a non-priority factor.

Keywords: modeling, bus, intercity, transportation, safety, traf-
fic, conjoint analysis, accident, perception, respondents.
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In order to objectively and completely analyze the state of the
monitored object with the required level of efficiency, the method
for estimating and forecasting the state of the monitored object in
intelligent decision support systems was improved. The essence of
the method is to provide an analysis of the current state of the moni-
tored object and short-term forecasting of the state of the monitored
object. Objective and complete analysis is achieved using advanced
fuzzy temporal models of the object state, taking into account the
type of uncertainty and noise of initial data. The novelty of the
method is the use of an improved procedure for processing initial
data in conditions of uncertainty, an improved procedure for training
artificial neural networks and an improved procedure for topological
analysis of the structure of fuzzy cognitive models. The essence of the
training procedure is the training of synaptic weights of the artificial
neural network, the type and parameters of the membership function
and the architecture of individual elements and the architecture of
the artificial neural network as a whole. The procedure of forecast-
ing the state of the monitored object allows for multidimensional
analysis, accounting and indirect influence of all components of the
multidimensional time series with their different time shifts rela-
tive to each other in conditions of uncertainty. The method allows
increasing the efficiency of data processing at the level of 12-18 %
using additional advanced procedures. The proposed method can be
used in decision support systems of automated control systems (ACS
DSS) for artillery units, special-purpose geographic information sys-
tems. It can also be used in ACS DSS for aviation and air defense and
ACS DSS for logistics of the Armed Forces of Ukraine.

Keywords: decision support systems, artificial neural networks,
state forecasting, training of artificial neural networks.
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An approach to constructing mathematical models of individual
multicriterial estimation was proposed based on information about
the ordering relations established by the expert for a set of alterna-
tives. Structural identification of the estimation model using the
additive utility function of alternatives was performed within axi-
omatics of the multi-attribute utility theory (MAUT). A method of
parametric identification of the model based on the ideas of the
theory of comparative identification has been developed. To deter-
mine the model parameters, it was proposed to use the midpoint
method that has resulted in the possibility of obtaining a uniform
stable solution of the problem. It was shown that in this case, the
problem of parametric identification of the estimation model can
be reduced to a standard linear programming problem. The scalar
multicriterial estimates of alternatives obtained on the basis of the
synthesized mathematical model make it possible to compare them
among themselves according to the degree of efficiency and, thus,
choose “the best” or rank them.

A significant advantage of the proposed approach is the ability
to use only non-numerical information about the decisions already
made by experts to solve the problem of identifying the model pa-
rameters. This enables partial reduction of the degree of expert’s
subjective influence on the outcome of decision-making and reduces
the cost of the expert estimation process.

A method of verification of the estimation model based on the
principles of cross-validation has been developed. The results of
computer modeling were presented. They confirmed the effective-
ness of using the proposed method of parametric model identification
to solve problems related to automation of the process of intelligent
decision making.
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PO3POBKA EQOEKTUBHOTO HIAXOY JJs1 BUSHAUYEHHS OIITUMAJIBHOI ITOCJIIJIOBHOCTI
MATPHUII TEXHOJIOTTYHUX MAPHIPYTIB (c. 6-12)

Watheq Laith, Rasheed Al-Salih

3aBIaHHA TEXHOJIOTIYHOTO MAPIIPYTy € HAHOLIBIN BAKIMBUM YMHHUKOM y GaraThOX raay3six BUPOOHUIITBA, TAKUX SIK KOHBEEPHE BUPOO-
HUIITBO, cepiiiie BUPOOHUIITBO, 3aaya KomiBoszkepa (TSP), mocioBHiCTh POAYKILT, HOCTIIOBHICTH TEXHOMOTTYHIX orepartiil i T. x. [ToTik i
aHaJli3 Bi/{ OZIHOTO eJIeMeHTa /10 IHIIIOr0 MOXKYThb 6yTI/I Npe/ICTaB/ICH] KBaPaTHOIO MATPUIICIO, B AKiil KIIbKICTb PAAKIB a0 CTOBIIIB A0PIBHIOE
KiJbKoCTi 06pobimioBanux eemenTiB. Taka crieriasbia (hopMa MaTPHIli HA3MBAETHCS MATPHIEIO TEXHOJIOTTIHUX MapHipyTiB. Marpuiist mae
Garato HeJOJMIKIB IPU BUKOPUCTAHHI /7S BUSHAYEHHST ONTUMAIBbHUX TTOCTiIoBHOCTel. Hanpukia, KibKicTh 3MiHHUX TOBUHHA OYTH SIKOMOTa
MEHIIIOI0, BI/ICYTHSI THYYKICTh Y BU3HAYEHHI OYaTKOBOI 60 KiHIIEBOT MOCJIIOBHOCTI JIJIs1 3HAXO/UKEHHST HAKPAIIOl MOCJII0BHOCTI 3 JIeTKUMU
craramu. Kpim TOTo, BiZICyTHSI MOXKJIMBICTD J0[aBaTH BiIHOIIEHHS, 110 BKa3yIOTh 3MiHHY 5K Gaskani abo 3anobirani B mocsiigoBHocTi. Y nauiii
CTaTTI BUPILIYETHCS MATPUILIO TEXHOJIOTIUHUX MapUIPYTIiB 3a JI0IIOMOTI0I0 /iBiiiKoBOro Jiniiinoro nporpamysannsa (JJIIT).

3anpornonosanuii miaxix JJITT 6yB 3actocoBanuii B KoMmmanii Ur uist BUPIIIEHHsT MATPUIL TEXHOJOTTYHUX MapipyTiB. Il koMmmanis
Ma€ KOHBEEPHE BUPOOHUIITBO, 3[aTHE BUPOOIsATH YoTrpH mpoayktu: A, B, C i D. MaTpuiis yacy MiroTOBKH PO3TISAAETHCS SIK MATPUILS
TEXHOJIOTIYHUX MapuIpyTiB. MeToro 1i€i KoMmaHil € OTPIMaHHA ONTUMAJbHOI HOCTIOBHOCTI TTPOAYKTIB 32 MiHIMaabHMiT yac. Pimennsa
Hepexo/y Misk cTaHaMK MaTpUIl TeXHOJIOTYHUX MapuipyTis 3 Bukopuctanuam JIJITT moxke 6yt chopMyaIbOBaHO B HACTYITHUX II'SITH MO-
JIeJIbHUX BUIAJIKAX BIAMOBIHO 10 YMOBU BUMOTH [IEPEXO/Y i GaKaHUM: B TIEPIIOMY BUIIAJIKY HABOJAATHCS BCI MOKJIMBI €IEMEHTU MOCJII0B-
HOCTI, Y IPYTOMY BHUIIQJKY TlepepaxoBaHi eJleMeHTH TTOCIiTOBHOCTI, KOJIM BiZiloMa TIepIiia MOCTiJOBHICTD, B TPETHOMY BUIIAZIKY TIepepaxoBaHi
€JIEMEHTHU IOCJII/IOBHOCTI, KOJIM BiJloOMa OCTaHHS MOCJi/IOBHICTD, B YeTBEPTOMY BUIIQ/IKy HaBe/leHI BCI MOXKJIUBI €JIeMEHTH IOCJiI0BHOCTI
3i cTamoM, SKUil 3am0birae BUHUKHEHHIO Hebaykanol MOCTiIOBHOCTI, T ATHI BUMA/L0K A€ BCI MOYKJINBI eJIeMEHTH TTOCTIIOBHOCTI 31 CTAHOM
osgBu OazkaHoi MOCIiJOBHOCTI.

Kpim T0ro, 3Haii/IeHO OITUMasIbHI TIOCII0BHOCTI JIJIsI CTAHIB IUIIXOM BU3HAYEHHST TOYaTKOBUX 200 KiHIIEBUX TIOCIOBHOCTEN, 8 TAKOK J0/aHl
Gaskani BigHocHHN ab0 3arobirantsa. OTpUMaHO Ta J0BEAEHO MaTeMaTHYHi (hOPMYJIHU IS KIJIBKOCTI BCIX TIOCJIIOBHOCTEH TIPH JIESIKUX CTaHaX.

KimouoBi ciioBa: onTrMaibHa MOCTiIOBHICTD; ABIIKOBE JliHiliHE TIPOrPAMYBaHHST; MATPUILS TEXHOJIOTTYHIX MAPIIPYTiB, TOUHE PillleHHS.
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PO3POBKA CUCTEMM IHTETPOBAHOTO YIIPABJITHHS ABIAIITHOIO BE3IEKOIO 1K KJIIOUOBOTO
EJIEMEHTA AKOCTI ObCJIYVTOBYBAHH? B AEPOIIOPTY (c. 13-26)

A. M. Bazibko, O. O. CoxosiioBa, I'. I'. BoakoBcbka, I. M. I'epacumenko

Jloc/IpKeHo HayKOBO-TIPAKTHYHI OCHOBHU SIKOCTI OOCJIYTOBYBaHHS MAcakKMPiB Ta KJIiEHTYpH B aeporiopty. Lle BUKIMKaHO HeoOXiAHICTIO
BU3HAYEHHsT poJii aBianiiinoi 6esnexu (AB) Ta i BIUIMB Ha AKiCTh Ta KOHKYPEHTOCIIPOMOKHICTD AisIbHOCTI ¢i1ysk6 aeponopty. JloseeHo, 1o B
paMKax CUCTeMHU 3/ ICHIOETHCST MOHITOPUHT SIKOCTI 32 HALIPSIMKAMU JisiIbHOCTI ¢Jrysk6u asiauiiinoi 6esniex (CAB). B pesyJisrati qocsiaskens
BU3HAYEHO KiJIbKICHY OI[HKY PiBHS aBiaiiiinoi 6e3nexu aepornopry, Ha Mmijictasi SKOi B MmijicucreMax aHasisy BUKOHYEThCs IPUITHATTS BiAIO-
BiJIHOTO yIIPaBJIiHCHKOTO pineHHst. [1iz yIpaBiHHSAM B JaHOMY pa3i po3yMi€ThCs cHCTeMa 3aX0/1iB 1110710 BocKoHaseHHs AistiibHocTi CAB.

Po3p0o6JieHO METOMKY OIIHKK SIKOCTI aePOIOPTOBUX TIOCIIYT, sIKa PO3KPUBAE CYTHICTD aBialliiiHol Ge3mekn B cucTeMi yIpaBIiHHst SKicTIO
aeporopry. 3anporoHoBaHa MOCAI0BHICT OI[IHIOBAHHS CUCTEMU aBialliiiHoi 6e3nexu, 1o Bigodpakae BapTiCHUI Ii/IXi/I, 3aCTOCYBAHHST SIKOTO
nepenbavae BUSHAUEHHST Pe3ePBIB s 3abe3neueHHs aBianiiinoi Gesnexkn B Ge3nepepBHOMY BIPOBAIZKEHHI CHCTEMU MEHEKMEHTY STKOCTI.

Busnaueno yacTky BUTpaT Ha aBialiiiiy Gesrexy (AB) Ha npuKIaAi TpHOX aepOIOPTIB 3a EKOHOMIYHUMMU ejleMeHTaMu (MOJIEIb KpUTepiiB
BUOOPY Cy0’eKTa) MO/I0 BU3HAYEHHS BAPTOCTI 3a0€3IIeUeHHST aleKBATHOTO PIBHS aBialliiiHOi Ge3neKkn.

3anporoHoBano BBEIEHHS KOMIUIEKCHOTO TOKA3HUKA SIKOCTI aBiariifinoi 6esmekn ay1st il GyHKIIOHATBHIIX CKIA[0BHX, 10 B OIATBIIOMY
CKJIajiae iHTerpaabHuil MOKa3HUK SKOCTI HalaHUX MOCAYT. B pesybraTi po3paxyHKiB po3Mip IIaTi 3a aBialliiiny 6e3neKy 3 BUKOPUCTAHHIM
TIOTIPABOYHUX KOe(DIIi€HTIB Ha MPOTH/IIIO 3arPo3i MOKJIMBOTO BUMHEHHS aKTy HezakoHHoro BTpy4anus (AHB) spocratume. Ile nosBossie
aBlaninpueMCTBY cBoeYacHo (hopMyBaTh peseps /s 3arnobirans abo yeynenns Hacaiakis AHB 1uisxom Bpaxysanus 360py 3a aBialiiiiny
GesIieKy y 3arajibHy BapTiCTh IIOCIIYT HOBITPSIHOTO TPAHCIIOPTY.

Kiouosi cioBa: cucrema asiartiiinoi 6esniekn (CAB), akr nesakonnoro srpyvants (AHB), yripasiinmst SKicTio OCTyT aeponopry.
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PO3POBKA AHAJII3BATOPA JIJII NIJIBUIIEHHSA BE3NNEKH MOPCBKOT'O CYTHOILJIABCTBA 1 IOTO
EKCIIEPUMEHTAJIBHE JOCJIZKEHHA (c. 27-35)

I1. C. Hocos, C. M. 3inuenko, B. B. Ilnoxix, I. C. Ilonoeuy, 10. O. IIpokonuyk, /I. B. Makapuyk, II. II. Mamenko, B. C. Moiiceenko,
A. II. Benp

Ha ocHOBI eMIIpUYHUX eKCTIePUMEHTATBHIX AaHUX OYJIM i1eHTH(hIKOBaHI 3B'SI3KH, 110 BKA3yIOTh Ha BIUIMB PeaKiliil HaBiraTopis (CyaHO-
BOJIIIB) Ha TaKi MOKA3HUKM YIIPaBJIIHHS CYJHOM SIK MaHEBpPeHicTh i 6esneka. [le chopmyBasio rirnoresy 1mpo HEBUITAAKOBUI 3B’I30K MiXK MU
HaBiraropa, Horo peakIfisiMi Ta HapaMeTpaMu YIIPaBJiHHSI MOPCHKUM TPAHCIIOPTOM.



¥V pamkax 3a3HaueHOI rinoTe3u OyJiu 3arpOIOHOBaHI JOTIKO-(hOPMAJIbHI MAXO/H, 1[0 T03BOJSIOTH 3aCTOCYBATH CEPBEPHI [aHi IK MOP-
CBbKUX CUMYJISITOPIB, TaK i AITOYNX CYZEH MOPCHKOTO TPAHCIIOPTY 3 METOIO CBOEYACHOI i/leHTH(iKallil BUHUKHEHHS KPUTHYHOI CUTYaIlii 3
MMOBIDHUMU KAaTAaCTPOMIYHUMU HACJiTKAMU.

3anponoHoBaHO MeTo/ 0OPOOKM HaBIraliiHUX JAHUX, IO 3aCHOBAHWN Ha aHAJTi3i TEMIOPATbHUX 30H, SKUU JO3BOJUB MOMEPEIUTH
MPOSIBU 3HUKEHHST PE3YJIBTATUBHOCTI yIIPABJIHIS MOPCHKUM TpaHciopToM Ha 22,5 %. Ha ocHoBi kiactepHOTO anHasisy i aBToMaTu30BaHuX
HEMPOHHUX MEPEsK BAAIOCS BUIUTU 4acOBi (hparMeHTH yIpaBiHHs CyAHOM 1 KiacudikyBaTu ix BiAmoBifHO 10 piBHs Hebesnexu. [Tpu
I[BOMY TECTOBA TIOMUJIKA HEHPOHHOI Mepeski ckiama e 3,1 %, a momMmika Hapdanus 3,8 %, 1o 3a6e3Mmeuye BICOKY SIKICTb OTPUMAHNX
pes3yJIbTaTiB MOJIe/IIOBAaHHS.

3amponoHoBaHi miaxoan Oysm anpoGoBaHi i3 3aCTOCYBaHHAM HaBiramiiiHoro tpenasxkepa Navi Trainer 5000 navigation simulator
(Wirtsild Corporation, @inzstnuist). [Tposeaene imiTariiine MogenioBanisg cucreMu izeHTHdIKail KpUTUIHUX CUTYyaIlil M yac yrpas-
JIHHST MOPCBKUM TPAHCIIOPTOM JIO3BOJIMJIO 3MEHIIUTH HMOBIPHICTh BUHMKHEHHs KatacTpodiunux curyaniii Ha 13,5 %. Bukopucranms
ABTOMATH30BAHUX MITYYHUX HEHPOHHNUX Mepesk JI03BOJINIIO TIPOBOINTH iZIeHTH(IKAIII0 KPUTHYHNX CUTYalliil B Pe)KMMI PeasbHOTO Yacy Ha
OCHOBI 6a3 JaHNX YIPABJIIHHS MOPCHKIM TPAHCIIOPTOM Ha KAMTaHChKOMY MICTKY JIJIst iHIMBIyalbHOTO HaBiraTopa.

Kiro4oBi cioBa: yrpaBiiHHS MOPCHKHM TPAHCIIOPTOM, JIIOACHKIN (haKTOP, epraTidHa cucreMa, 6e3rneka MOperIaBaHHsI.
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CIIJIbHUN AHAJII3 MOJETIOBAHHS CITPUMHATTA BE3IIEKN MIGKMICbKOT'O TPAHCIIOPTY (c. 36-42)

Aji Suraji, Ludfi Djakfar, Achmad Wicaksono, Marjono, Leksmono Suryo Putranto, Sugeng Hadi Susilo

Desmeka rpoMa/icbKOTO TPAHCIIOPTY SIK 1 PaHille 3aIHIIAEThCS TPOOIEMOIO0, sTka TOTpeby€e BUBYEHHS YNHOBHUKAMH 1 TOCITI THUKAMIL.
Ile noB’s13aH0 3 TUM, 10 KiJAbKICTH aBapiil POMaJCbKOTO TPAHCIOPTY SIK i paHimie gocuth Besuka. Lle MOSICHIOETBCST THM, 110 6HaraTo
cimeil, 10 TTOTPAIMIN B JIOPOKHBO-TPAHCIIOPTHI TIPUTO/M, BpaxkeHi aBapieio. Tomy HeoOXiZiHO BUBYMTH ITUTAHHS [IPO T€, SIKUH aBTOOYC
crig BBaxkath Ge3nmedHuM. MeToro IbOoTO AOCTiIKeHHS GyJI0 BU3HAYEHHS MOJENi CIPUAHATTS GE3MEeYHOr0 rPOMagChKoro aBrobyca.
Crouatky 6ys10 BUGPAHO MaTeMaTHUYHE MOJIEIOBAHHSI, 3ACHOBAHE HA BUBYCHUX MapaMerpax. /[pyre 3aBlaHHs — BUSHAUMTU 3HAYUMICTh
3HAYEHDb MapaMeTPiB, sSIKi € MOKAZHIKOM CIPUHHATTS Oe3MeKN MiXKMICbKOTO aBTOGYCHOTO TpoMaicbkoro Tpancmopty. Llst po6ota € mep-
HENTUBHUM JOCTIZKEHHSIM, B IKOMY JIaHi 6epyThesl y BiMOBIAHUX pecrioHaeHTiB. MeToz 360py JaHUX BKJIIOYAB BUKOPUCTAHHS aHKETU
32 y4acTIO PECIOH/EHTIB: BJACHUKIB aBTOOYCHUX KOMITaHii, BOAiiB i macaxupis 3 nposiniii Cxixna dBa, Ingonesis. Pectiongentam 6yﬂo
3aMPONOHOBAHO BiJATOBICTH Ha MUTAHHS, OB S3aHi 3 TAKUMU 3MIHHUMHU, SIK J0Xi/, NIBUAKICTb, KOMMOPT i Gesneka. BukopucroByerbes
METOJI CHiIbHOTO aHamidy. [lepuinii eTan € Pe3yabTaToOM MOJIEJIIOBAHHS CIPUNHATTS Ge3neuHoro aBTodyca. KpiM Toro, mpoBoANTHCS 110-
JATBITNH aHaIi3 /8 OTPUMAHHS 3HAUYeHHS BasKJAMBOCTI MapaMeTpiB. Pe3ysbraToM 1[bOTO TOCTIKEHHS € KOPUCHA MOZEIb CIIPUHHATTS
6esreuHoro aBTobyca, ssika BUpaKkaeTbes piBHsanHAM U, B SKOMY 3MiHHI BKJIIOYAIOTD JOXi/, MBUAKICTb, KoMbopT i 6esnexy. HaliBummit
piBenb BaskauBocti — 1te goxin 33,29 %, 3a sikum caiaye saminna 6esnexu 3i 3navenuam 25,39 %. Ile nokasye, 1o GakTop H0X01Ly € ro-
JIOBHUM TIPIOPUTETOM JIJIsI BOAIIB, KEPIBHUIITBA Ta BJACHUKIB aBTOOYCHUX KOMIAHiii, B TOil yac sk dakTop Ge3nekn T0POKHBOr0 PyXy
MOCTYIIAETHCS TIABKU J0XOAY. |HIINMMU cioBaMU, CIIPUITHATTS PECIIOH/ICHTIB 6isblle OB’ sI3aHO 3 JIOXOJIOM, B TOH uac sK Oe3leka K i
paHiine He € MPiOPUTETHUM (HAKTOPOM.

Ki04oBi ciioBa: Moje/ioBatHs, aBTo0YC, MisKMICbKHii, TPaHCTIOPT, Oe31eka, Tpadik, CHiabHUN aHali3, aBapis, CIPUITHATTS, PECIOH-
JIEHTH.
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YAOCKOHAJIEHHA METOAWMKH OLHIHIOBAHHAA TA IIPOTHO3YBAHHSA CTAHY OB’EKTY
MOHITOPUHIY B IHTEJIEKTY AJIbHUX CUCTEMAX IMIJITPUMKHU IIPUMHATTS PIIIEHD (c. 43-55)

Areej Adnan Abed, IO. €. Penizno, P. M. Kusoroscskuii, A. B. Ilnmanskuii, C. ¥0. Torousinn, C. I. Kpasuenko, I. O. Kusuino,
M. M. [eunexkin, H. M. IIpotac, O. B. Illenuios

Jlnst 06’€KTUBHOTO Ta MOBHOTO aHAMi3y CTaHy 00’€KTy MOHITOPHMHTY 3 HEOOXiZHMM pPiBHEM OTEPATMBHOCTI MPOBEAEHO YIOCKOHA-
JIEHHSI METOIMKI OIliHKHU Ta TTPOTHO3YBAHHSI CTaHy 06’€KTY MOHITOPUHTY B iHTENEKTYaJbHIX CHCTEMAX MiATPIUMKU TIPHIHSATTS PillleHb.
CyTHicTh METOAMKH T10JIsITAE B 3abe3IIe4eH I aHaIi3y IOTOYHOTrO cTaHy 06’ €KTY MOHITOPHHTY, 1[0 aHAJII3YETHCS Ta KOPOTKOCTPOKOBOTO
MPOTHO3YBaHHs cTany 06’ekTy MoHiTopuHTy. O6’€KTUBHUN Ta MOBHUN aHAJi3 JA0CATAETHCSA BUKOPUCTAHHIM YAOCKOHAJECHUX HEYITKUX
TEMIOPAILHIX MOJeJieil cTaHy 06'€KTy, BpaxXyBaHHSAM THIlY HEBU3HAUEHOCTI Ta 3alIyMJIEHOCTI BUXiAHUX AaHuX. HoBU3HA METOAUKU
MOJISITa€ B BUKOPUCTAHHI YIOCKOHATIEHOI IIPOIeypr 0OPOOKHN BUXITHUX JaHUX B YMOBaX HEBU3HAYEHOCTI, YAOCKOHAJIEHOI MIPOLELypU
HaBYaHHS MITYYHNX HEHPOHHUX MEPeX Ta y/0CKOHAJIEHOI MPOIe/[ypn TOMOJOTIYHOTO aHai3y CTPYKTYPU HEUiTKUX KOTHITHBHUX MOJie-
sieit. CyTHICTB 1IpOLIely P HAaBYAHHS IIOJISATAE B TOMY, 10 HABYAHHS CHHAIITUYHUX Bar MITYYHOI HEHPOHHOI Mepexi, TUILY Ta napameTpis
GyHKIII1 HaIEKHOCTI, a TAKOK apXiTEKTYPH OKPEMUX €JIEMEHTIB i apXiTeKTypHu MITY4YHOI HelipoHHOI Mepesxi B misomy. IIporemxypa mpo-
THO3YBAHHS PO CTaH 00’'€KTY MOHITOPHMHTY [03BOJISIE MPOBOAUTH (GAraTOBUMIPHUN aHaJi3, BpaXyBaHHsS 1 OMOCEPEIKOBAHUN BILIUB
BCiX KOMIIOHEHTIB 6araTOBMMIPHOTO 4aCOBOTO Py 3 iX PI3HUME YaCOBMMU 3CyBaMK OJIUH BiTHOCHO OJHOTO B yMOBaX HEBU3HAYEHOCTI.
BuKOpUCTAHHST METOAUKH J03BOJISIE TOCSATTH MiABUIIEHHS OTIEPATHBHOCTI 06pOOKHN MaHuX Ha piBHi 12—18 % 3a paxyHOK BUKOPHUCTAHHS
JIOZIATKOBUX Y/IOCKOHAJIEHUX 1poleayp. IIpornonyerbcss BUKOPUCTAHHS 3alIPOIIOHOBAHOI METO/MKH B CUCTEMAaX HiATPUMKU IPUHHATTS
pimenb aBToMatnzoBanux cucreM ynpasiinas (CIIIIP ACY) aprusiepiiicbkuMu mifipo3aizamMmu, reoin@opMaliiiHuX cUCTeM CIeliaib-
Horo npusHadenns). Takoxk MoskauBo Bukopucranns CIIIIP ACY asiaiiieio Ta nporunositpsanoi o6oponu, a takosk CITTIP ACY Joric-
TnaHoro 3abesnedenns 36poitnux Cun Ykpainm.

KimouoBi cioBa: cucteMn TiATPUMKU TPUWHATTS PillleHb, MITYYHI HEHPOHHI MepeXi, TPOrHO3yBaHHs CTaHy, HABYAHHS TMTYYHUX
HEHPOHHUX Mepex.
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PO3POBKA METOAY INEHTU®IKAIII MOAEJI BATATOKPUTEPIAJIbHOI'O EKCIIEPTHOI'O
OIIHIOBAHHA AJIbTEPHATHB (c. 56-65)

K. E. Iletpos, I. B. Ko6Gzes, O. B. Opsos, B. B. Kocenko, A. B. Kocenko, 1. A. Banina

3anpornoHoBaHo MiAXI/ 10 MOOYA0BH MaTeMaTHYHOT MOJe/I IHANBIAyaabHOTO GaraTOKPUTEPIAIbHOrO OIIHIOBAHHS, SIKWii TPYHTYETHCS
Ha iHhOpMaIlii IPO BCTAHOBJIEHE €KCIIEPTOM Bi[HOIIEHHS TIOPSIIKY HA MHOKMHI aJibTepHATUB. B paMkax akciomMaTuku teopii Hararokpurepi-
anmpHOi KopucHocTi (MAUT) mpoBezieHo CTPYKTYpHY ieHTH(]IKAIT0 MOIesTi OI[iHIOBAHHS 3 BAKOPUCTAHHSM aJINTUBHOI (DYHKITIi KOPUCHOCTI
asibrepHaTUB. Po3pobiieno MeTo mapaMeTpryHoi izenTrdikarii Mozen, mo 6azyeTbes Ha ifesx Teopii KoMiapaTopHoi izentudikarti. Js
BU3HAYCHHSI 11aPaMeTPiB MOJIEJI IIPOIOHYETHCSI BUKOPUCTOBYBATH METOJI CEPE/IHBOI TOUKH, B PE3YJIBTATI 3aCTOCYBAHHS SIKOTO MOXKHA OTPH-
MaTH €IUHIH CTilTKnii po3B’s30k 3a1a4i. [lokazaro, 1o B IbOMY BUTIAKY, 33/1a4y TTapaMeTPIYHOi ilenTrdiKailii Moesi OIiHIOBAHHS MOKHA
MIPUBECTH 0 CTAHIAPTHOI 3a/[a4i JiHiiiHOTO IporpamyBatHs. OTpUMaHi Ha OCHOBI CHHTE30BaHOT MATEMATHYHOT MOJIEJI CKAJIAPHI GaraToKpu-
TepiaibHi OIIHKK aJIBTePHATHB J03BOJISIOTH MOPIBHIOBATH iX MiXK 00010 3a cTyIeHeM e(heKTUBHOCTI i, TAKUM YHHOM, BHOpaTH "Hailkpairy” 3
HUX 260 MPOBECTH 1X PAHKYBAHHSL.

IcToTHOIO TIEpEBAr0I0 3aIPOIIOHOBAHOTO ITi/IXO/LY € MOKJIMBICTD BUKOPUCTAHHS /IVIsE PO3B'sI3aHHs 3a/1a4i ienTrdikaiii mapameTpis Mozei
TIIBKH HEYNCI0BO1 iH(OopMaltii mpo Bike TPUIHATI ekcriepTamMu pitterts. Ile 103BoJIsi€ YacTKOBO 3HUBUTH CTYIIHD Cy0'€KTUBHOTO BILIUBY
eKCIIepTa Ha Pe3yJ/IbTaT MPUIHSTTS PillleHb Ta 3MEHIINTH BUTPATH HA [IPOBE/IEHHS [1POIIE/LyPH €KCIIEPTHOTO OI[iHIOBAHHS.

Pospobaeno metos Bepudikaitii Moziesti omiHoBaHH, 1110 6a3yeThCst Ha TPUHITUIIAX Kpoc-Basifaitii. HaBexero pesysraT KOMITIOTEPHOTO
MOJIEJTIOBAHHS, SIKi MiZITBEP/UKYIOTh e(DeKTUBHICTh BUKOPUCTAHHS 3aIPOIIOHOBAHOTO METO/Y MapaMeTpuyHoi izenTudikaiii Mogem 1t Bu-
pillleHHsT 3aB/IaHb, 1110 MOB’sI3aHi 3 ABTOMATU3AIEI0 IHTEIEKTYATbHOTO TPOIECY TPUIHATTS PillleHb.

KmouoBi cioBa: npuitHATTS pillieHb, TEOPis KOPUCHOCTI, KOMIIApaTopHa ifleHTrdiKaIlis, parKyBaHHs AJILTePHATUB, QYHKITIsT KOPHCHOCTI.



