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The object of this study is the performance of the SYCL standard
tools when solving the LU matrix decomposition problem. SYCL
is a fairly new technology for parallel computing in heterogeneous
systems, so the topic of evaluating the performance of the standard
on specific tasks in the field of parallel computing is relevant. In the
study, the algorithm of parallelized LU decomposition of a square ma-
trix was implemented by means of the SYCL standard and standard
C++, and an experiment was conducted to test the implementation
in a heterogeneous system with several types of processors. During
testing, the program received square matrices of various dimensions
as input, and the output was the execution time of the LU schedule
on the selected processor. The obtained results, presented in the form
of tabular and graphic data, show the advantage of the implementa-
tion of the SYCL standard over ordinary C++ by more than 2 times
when using a graphics processor. It was experimentally shown that
the implementation on SYCL is almost not inferior in speed to the
implementation on ordinary C++ when executed on a central proces-
sor. Such results are caused both by the high possibility of paralle-
lizing the LU schedule algorithm itself, and by the great work of the
developers of the standard on its optimization.

The obtained results indicate the possibility of speeding up the
solution of the LU decomposition of the matrix and similar algorithms
by means of SYCL when using heterogeneous systems with processors
optimized for data parallelism. The results of the study can be used in
justifying the choice of technology for solving LU matrix decomposi-
tion problems or problems with a similar parallelization scheme.

Keywords: SYCL standard tools, parallel computing, LU decom-
position, SYCL performance, numerical methods.
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Artificial intelligence technologies are actively used to solve
both general and highly specialized tasks. In the process of as-
sessing (identifying) the condition of complex and heterogeneous
objects, there is a high degree of a priori uncertainty regarding their
condition and a small amount of initial data describing them. The
trends of armed conflicts of the last decades and the regularities of
the development of information systems, convincingly indicate the
need to change approaches to the collection of information from
various sources and their analysis. There is a constant transforma-
tion of the forms of information presentation and the order of stor-
age and access to various types of data. The problem of integrating
disparate sources of information collection into a single information
space is also not fully resolved.

That is why the issue of improving the efficiency of assessing the
state of complex and heterogeneous dynamic objects is an important
and urgent issue. The objects of research are heterogeneous dynamic
objects. The subject of the research is the identification of the state of
heterogeneous dynamic objects. In the research, the method of iden-
tifying the state of heterogeneous dynamic objects was developed.
The novelty of the proposed method consists in:

— taking into account the degree of uncertainty about the state
of a heterogeneous dynamic object;

— taking into account the degree of data noise as a result of
distortion of data characterizing the state of a heterogeneous dy-
namic object;

— reducing computing costs while assessing the state of hetero-
geneous dynamic objects;

— the possibility of performing calculations with source data that
are different in nature and units of measurement.

Tt is advisable to implement the mentioned method in specialized
software, which is used to analyze the state of complex technical sys-
tems and make decisions.

Keywords: heterogeneous dynamic objects, complex technical
systems, complex analysis, processing of various types of data.
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Nowadays, no state in the world is able to work on the creation
and implementation of artificial intelligence (AI) in isolation from
others. AT technologies are used to solve general and highly specia-
lized tasks in various spheres of society. In the process of assess-
ing (identifying) the state of complex objects and objects of manage-
ment analysis, there is a high degree of a priori uncertainty regarding
their state and a small amount of initial data describing them. At the
same time, despite the huge amount of information, the degree of
non-linearity, illogicality and noisy data is increasing. That is why
the issue of improving the efficiency of assessing the condition of
components and objects is an important issue. Thus, the objects of
analysis were chosen as the research object. The subject of research is
the identification and forecasting of the analysis object.

In the research, the evaluation and forecasting method was
developed using fuzzy cognitive maps. The features of the proposed
method are:

— taking into account the degree of uncertainty about the object
state while calculating the correction factor;

— adding a correction factor for data noise as a result of distortion
of information about the object state;

— reduction of computing costs while assessing the object state;

— creation of a multi-level and interconnected description of
hierarchical objects;

— correction of the description of the object as a result of
a change in its current state using a genetic algorithm;

— the possibility of performing calculations with source data that
are different in nature and units of measurement.

Tt is advisable to implement the proposed method in specialized
software, which is used to analyze the state of complex technical
systems and while making decisions.

Keywaords: artificial intelligence, analysis objects, complex tech-
nical systems, vague cognitive maps, uncertainty.
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The object of research is the process of automatic control of the
redundant structure of the vessel’'s executive devices for extreme
rotation in the yaw channel. Traditionally, redundant structures have
been used to improve the reliability of automated control systems and
the maneuverability of vessels. At the same time, control redundancy
can also be used to optimize control processes, thereby reducing fuel
consumption, increasing control forces and moments, and reducing
the time required to perform operations. This allows gaining advan-
tages in movement over vessels not equipped with optimization mo-
dules. The paper considers the optimal management of the redundant
structure of an offshore vessel, which ensures the rotational move-
ment of the vessel around the center of rotation with the maximum
angular velocity. As well as simultaneous maintenance of a given posi-
tion or movement in the longitudinal and lateral channel, taking into
account control restrictions. This problem is reduced to a nonlinear
optimization problem with nonlinear and linear control constraints.
The method, algorithmic and software of the module of extreme ro-
tation of the vessel with a redundant structure of executive devices
have been developed. The workability and efficiency of the developed
method, algorithmic and software are verified by mathematical mo-
deling in the closed circuit «Control Object — Control System». The
results of the conducted experiment showed that the use of optimal
control allows, in comparison with traditional methods of splitting
controls, to increase the control moment and angular speed of rota-
tion by 1.5-2 times. The obtained opportunities are explained by the
use of a mathematical model of the redundant control structure and
the optimization procedure for calculating optimal controls in the
on-board computer of the automated system. The developed method
can be used on vessels, provided it is integrated into the existing
automated system of the on-board computer with an open architec-
ture, to increase the capabilities of automatic traffic control.

Keywords: navigation safety, human factor, intelligent vehicles,
automated system, optimal controls, automatic control module.
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The object of research is the processes of monitoring and in-
telligent control of computer systems in transport infrastructure
projects. In the design and operation of computer networks, an ur-
gent task is to solve the problem of providing quality services with
distributed information processing, which is largely determined by
the development of the network management mechanism of the
transport system. The increase in the amount of digital data cre-
ates security and protection of information solely at the expense of
the aspects of their design and operation. The paper considers the
methods of intelligent network management of computer systems
in transport infrastructure projects, analyzes their principles of
operation and functions in relation to the network infrastructure.
Methods using intelligent agents are analyzed and the results of
their application to computer network management are presented.
The use of intelligent agents in computer networks and systems
allows automating complex tasks, optimizing resources and in-
creasing the efficiency of the network of the transport economy
system. They can contribute to increased productivity, safety, and
user satisfaction.

The considered algorithms for processing the results of the
examination of the load of the transport network infrastructure
are used to ensure effective management of the transport system.
Processing algorithms allow analyzing the current state of traffic in
different sections of the transport network. These algorithms can be
used to develop optimal traffic distribution strategies. A case of their
application is presented.

One of the main tasks of the transport sector is to ensure traf-
fic safety, which can be achieved by quickly processing information
and receiving it distributed to all levels of the management system
for quick analysis, processing, and (if necessary) response. The
paper proposes to use methods of monitoring, expert evaluation of
the general state of the computer network and the development of
management decisions that take into account the peculiarities of the
structure and functioning of computer systems in transport infra-
structure projects.

This ensures the ability to transmit information with speci-
fied service quality parameters with minimal network resource
consumption.

The research presented in this paper can be used in practice in
organizations and enterprises of the transport sector during the reor-
ganization, improvement, or integration of individual components of
the information system.

Keywords: monitoring, computer system, computer network,
transport management, information processing.
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The object of research is the Fucik spectrum for the (p,q)-
Laplacian operator. In the present paper, we are going to introduce
the notion of the Fu¢ik spectrum for a non-linear, non-homoge-
neous operator, which is the (p,q)-Laplacian operator through the
study of the following eigenvalue boundary problem:

{—Al,u —Agu=Mut )" =)t in Q,

u=0 on 0Q,
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where QcRY, N >1 is a bounded open subset with smooth boun-
dary and A and p are two real parameters. In order to establish and
show the existence of non-trivial solutions for the problem described
above, we will search the weak solution of the energy functional
associated to our problem by combining two essentials theorems of
the Min-Max theory which are the Ljusternick-Schnirelmann (L-S)
approach and the Col theorem. In addition to that we are going to
use the Ljusternick-Schnirelman theorem to show that our problem
possesses a critical value ¢, in a suitable manifold that we will define
later in the present manuscript. Following to that we will verify the
Col geometry by using the critical point associated to the critical
value ¢; and by applying the Col theorem, we will find a new critical
value c¢,. After that, by employing the critical value ¢, we will demon-
strate the existence of the family of curves which generate the set
of Fucik spectrum of the (p,q)-Laplacian operator. To complete our
research about the structure of the set of the Fugik spectrum of the
(p,q)-Laplacian operator we will give the most important properties
of the family of curves which are the continuity and the decrease. We
have chosen to put our interest on the study of the Fugik spectrum
because it’s determination is as important in mathematics as it is in
many other fields (physics, plasma-physics, reaction-diffusion equa-
tion etc.). We can take as an example it’s use in the field of waves and
vibrations where the starting point of the wave or the vibration is
influenced by the structure and characteristics of the family of curves
which constitute the Fugik spectrum of the (p,q)-Laplacian operator.

Keywords: (p,q)-Laplacian operator, Fucik spectrum, Critical
value, Ljusternick-Schnirelmann Theorem, Col Theorem.
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OLIHKA NPOAYKTHBHOCTI AEKOMITO3ULI MATPHUI LU 3A IONIOMOr0I0 CTAHAAPTY SYCL  cropinxu 6-9

Hacikau . ., Apemenxo B. C.

O06’eKTOM JIOCTIIKEHHS € TIPOYKTUBHICTD cTaHaapTHux 3aco6iB SYCL npu poss’ssanti sagaui gexomnosuiii marpuii LU. SYCL € no-
CHUTh HOBOIO TEXHOJIOTIEIO TTAPAJIEIbHUX OOUKCIICHD Y TeTEPOTEHHUX CHCTEMAX, TOMY TeMa OIIHKU MPOAYKTUBHOCTI CTAHAAPTy Ha KOHKPETHUX
3aBIaHHAX y cdepi mapanesbHux 009UCIeHb € aKTyalbHOoI0. Y A0CipKeHH] OyJI0 peanizoBaHo aaroput™ posnapasiesneroi LU-aekoMnosutii
KBaJpaTHOI MaTpuii 3a goromoroio crauaapty SYCL i cranmapry C++, a Takosk IPOBe/IEHO eKCIIePUMEHT JIJIst TIepeBipKN peastizaiiii B retepo-
TeHHill crcTeMi 3 KiJTbkoMa THIIaMu TipotiecopiB. I1ig yac TectyBanms mporpama oTpuMyBasa Ha BXi/l KBJPATHi MATPHUIL Pi3HOI pO3MipHOCTI,
a Ha Buxozi OyB yac BukoHaHHs poskaany LU Ha o6panomy 1iporiecopi. OTpuMani pesysibraTu, IpecTaBaeHi y BUTIsAl TabanuHux i rpadiv-
HUX JIaHKX, TOKa3yIoTh nepepary peasizaiii crangapry SYCL wazx 3pnyaiinum C++ Gisibin HiXK y 2 pasu Ipy BUKOPUCTAHHI rpadigHoro mpo-
1ecopa. ExcriepuMenTasibio mokasano, mo peasisdaiis #Ha SYCL npakTuuHo He MOCTYMAEThCS 32 MIBUIKICTIO peasizailii Ha 3suvaiinomy C++
NPU BUKOHAHHI Ha MEHTPATbHOMY Tporiecopi. Taki pesysnsraTn 00yMOBJIEH] SIK BUCOKOIO MOKJIUBICTIO PO3TAPATIETEHHS CAMOTO aJITOPUTMY
poskiany LU, Tak i BeqmKoo po6oToo po3poOHUKIB cTaHAapTy 110 HOTO OnTUMIizaIlii.

OrtpumaHi pe3yJbTaTi BKasylTh HA MOKJINBICTh TPUCKOPEHHsI po3B’sizanHst LU IeKoMIO3uILi MaTpuIli Ta MoAiOHIX aJIrOpUTMIB 32 JI0T10-
mororo SYCL mpu BUKoprcTanHi reTeporeHHNX CHCTeM 3 TIPOIIeCOPaMH, OTITIMI30BaHNMI /LIS TTapaseisMy AaHux. Pesysbratn qocsrikeHHs
MOKYTb OYTH BUKOPUCTaHI IIPU 0OIPYHTYBaHHI BUOOPY TEXHOJIOTI po3B’sa3yBanis 3aga4 gekomosuiil matpuii LU abo 3azay 3 noai6HOO
CXEMOIO PO3TTapasIesIOBaHHs.

Kmouosi cnosa: crangaprii sacobu SYCL, napanesbii obuncienns, gekomnosutitisi LU, npoaykrushicts SYCL, uncesnbii MeTozu.
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PO3POBKA METOAMKH INEHTHPIKALIL CTAHY PISHOPIAHUX AUHAMIYHMX OB'EKTIB  cropinku 10-14

Pomanos 0. M., Wrauskuit A. B, llkuaii 0. B, Awenox B. M., Craciox T. 0., Tpousxo 0. 0., Miporac H. M, Markux ' T,
Benwuxo B. I1., Banax [I. [I.

TexHosorii mWITY4YHOro iHTENEKTY aKTUBHO 3aCTOCOBYIOTLCS JIJIS BUPILIEHHS SK 3arajbHUX, TaK i BY3bKOCIIelliaJi30BaHUX 3aB/laHb.
B nporeci oninoBanus (izentudikarii) cTaHy CKIAIHNX Ta PI3HOPIAHUX 06’€KTIB € BUCOKHH CTYIIiHD AllPiOPHOI HEBUBHAYEHOCTI CTOCOBHO
iX crany Ta MaJMil 06CAT BUXIAHUX JAHUX, 10 iX OmuCyioTh. TeHaeHiil 36poiHIUX KOHMIIKTIB OCTAHHIX JECATUPIY, a TAKOXK 3aKOHOMIp-
HOCTI PO3BUTKY iH(GOPMAIIHHIX CHCTEM [EPEKOHJIMBO CBIZYATh PO HEOOXIAHICTb 3MiHM MiIX0/1iB 10 360py iHdopmaIii Bijl pisHOTHITHUX
JUKepest Ta ix anasisy. BinOyBaerbes moctiiina Tparncdopmartist hopM npezgcTaBieHus indopMartii ta mopsiaKy 36epiranHs Ta JOCTyIy /10
pisHOTHIHUX JaHuX. HeBUpilIeHow NOBHICTIO TakoXK € 1pobeMa inTerpaiii pisHopigHux mpkepen 36opy indopmaiii B exnuuii indopma-
WiHIH TpocTip.

Came TOMY TIMTaHHS MABUIIEHHS ONIEPATHBHOCTI OIIHIOBAHHSI CTaHy CKJIQIHUX Ta PI3HOPIAHUX AMHAMIYHUX 00'€KTIB € BaKJIMBUM Ta
akTyasbHuM nutansM. O6’€KTOM J0C/IDKeHHS € pisHopiaHi anHamivni 06’ekti. [IpeMerom gocipkenns € ientudikaltis crany pisHopij-
HUX AMHaMigHuX 00’€KTiB. B oc/ipken i mpoBeiero po3pooKy MeToANKY ifenTrdikaliii crany pisHopiaHux auHamivanx o6’exkris. HoBusma
3aIPOIIOHOBAHOI METOINKHU IIOJISATAE Y:

— BpaxyBaHHi CTYIIEHIO HEBU3HAYEHOCTI PO CTaH PI3HOPIHOTO AMHAMIYHOTO 00’EKTY;

— BpaxyBaHHI CTYIEHIO 3allyMJICHOCT] JAHUX B PE3yJIbTaTi BUKPUBJIEHHS JAHUX, 1[0 XapaKTePU3yIOTh CTaH PI3HOPIHOTO JAMHAMIYHO-
ro 00'€KTY;

— 3MEHIIEHHI 00YMCTIOBATIBHIX BUTPAT IIPH OI[IHIOBAHHS CTaHY PISHOPIAHUX JUHAMIYHUX 00 €KTIB;

— MOKJIMBOCTI ITPOBE/ICHHS PO3PAXYHKIB 3 BUXI/IHUMU JJaHUMH, 1110 € Pi3Hi 3a IPUPOJOIO Ta OJMHUILISIMYI BUMIPIOBAHHS.

3asHavyery METOINKY JOIIBHO Peai3yBaTH y CIeNiali30BaHOMY TTPOrpaMHOMY 3a0e3IedeH i, sike BHKOPUCTOBY€ETHCSI [I7IST AHAI3Y CTaHy
CKJIQ/IHUX TeXHIYHUX CUCTEM Ta IPUHHATTI PillleHb.

Kmouosi cnosa: pisHopigni AnHamiuni 06'€KTH, CKIaHI TEXHIYHI CUCTEMHU, KOMIVIEKCHUIT aHaili3, 06po0Ka PI3HOTUITHUX JaHHX.
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PO3POEXA METOJWKH OLIHKH TA NMPOrHO3YBAHHA 3 BAKOPHCTAHHAM HEYITKHX KOTHITUBHMX KAPT  cropinku 15-19

UWhnuauskwit A. B., Coea 0. fl., Craciox T. 0., Augponor B. B, Hananxo 0. /1, lMporac H. M, Mpuc I' I, lazyra P. P,
Kosanenxo L. I, Koaneuyx B. I

Ha cporomni sxomna mepskaBa y CBiTi He CITPOMOKHA i30TbOBAHO BiJl iHITNX TPAIIOBATH HA/l CTBOPEHHSIM 1 BIIPOBA/KEHHSIM THTYIHOTO iH-
testexty (IHI). Texnosorii 1111 3acTocoBytoTbCs /1151 BUPIlIEHHS 3arajibHIX Ta BY3bKOCIEIiaTi30BaHUX 3aB/IaHb B PI3HUX TaJIy3sIX JisJIbHOCTI
cycmizberBa. B porteci ortinoBanst (inentudikartii) cramy ckaaaanx 06’ eKTiB Ta 06’ €KTIB aHAI3Y YIIPaBJIiHHS € BUCOKUI CTYIIHD arpiopHOi
HEBU3HAYEHOCTI CTOCOBHO iX CTaHy Ta MMl 0OCAT BUXIJHKUX JAHUX, 10 iX OMUCYIOTh. Pa3oM 3 TUM, HE3BAKAIOUM HA BEJIUYE3HY KilbKiCTh
indopmartii, 3poctae cTyniHb HeTHIITHOCTI, HEJTOTIYHOCTI Ta 3amyMIeHOCTi aHnX. Came TOMY NUTAHHS IT/IBUIEHHS OIEePaTUBHOCTI OIiHIO-
BaHHsI CTaHy CKJIaZHUX Ta 00'€KTiB € BaKJIMBUM THTaHHAM. TaKUM 4iHOM, 00’€KTOM JOCHIKeHHs 00paHo 00’'eKTH aHasi3y. A mpeaMeToM
JOCJIJUKEeHH € ienTudikanis Ta IporHo3yBaHHsl cTaHy 00'€KTiB aHaIi3y.
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B nocaimkenni poseeHo po3poOKy METOAUKH OIIHKU Ta MPOTHO3YBAHHS 3 BUKOPUCTAHHSAM HEUITKMX KOTHITUBHUX KapT. OcobmBoc-
TSMH 3aIIPOTIOHOBAHOI METOINKN €:

— BpaXyBaHHsI IPU PO3PAXYHKAX KOPETYBAILHOIO KOeMIlliEHTY Ha CTYITIHb HEBUSHAYEHOCTI TIPO CTaH 00’ EKTY;

— J0/IaBAHHS KOPEryBaJIbHOTrO KoehilieHTy Ha 3alIyMJICHICTh AAHUX B PE3YJIbTaTi BUKpUBJIeHHs iHdopmarii 11po cran 06'ekry;

— 3MEHIIEHHsT 0OYMCTIOBAIBHIX BUTPAT MIPHU OLIHIOBaHHI cTaHy 00 €KTiB;

— CTBOPEHHsI 6araTOPiBHEBOTO Ta B3AEMOIIOB I3aHOTO OIKCY iepapXiuHuX 06 €KTiB;

— KOPETYBaHHsT OTHCY 00’€KTY B PE3YJIBTaTi 3MiHU OO MOTOYHOTO CTAHY 32 JOMOMOTOI0 TEHETHYHOTO AJITOPUTMY;

— MOKJIMBICTD IIPOBE/ICHHS PO3PAXyHKIB 3 BUXITHUMU JAHUMU, 1110 € Pi3Hi 32 IPUPOJIOIO Ta OAUHUISIMU BUMIPIOBAHHS.

3anponoHoBaHy METOANKY AOIIJIBHO PeaTi3yBaTh y CIeNiaqi30BaHOMy IIPOTPaMHOMY 3a0e3TIeYeHH i, STKe BUKOPUCTOBYEThCS IJIS aHAIZY
CTaHy CKJIQHUX TeXHIYHUX CUCTEM Ta TIPU MPUNHSATTI PillleHb.

Kmovogi cnoBa: mITyuHNiT iHTENEKT, 06’€KTH aHAMIZY, CKJIA/IHI TEXHIYHI CHCTEMMU, HEUITK] KOTHITUBHI KapTH, HEBU3HAYEHICTD.
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BMKOPHCTAHHA HAUTHIUKOBOT0 KEPYBAHHA JUIA ONTHMI3ALJI KEPYHOYOr0 MOMEHTY  cropinkk 20-24

F'pyuyxk 1. B, Hocor I1. C., Boupgapuyx A. K., Boupgapuyx 0. K.

OO6’€KTOM JIOCIIDKEHHSI € TIPOLIECH aBTOMATHYHOTO KEPYBAHHsT HA/IUIIIKOBOIO CTPYKTYPOIO BUKOHABUYKX TIPUCTPOIB CY/HA JIJIsT 3iHICHEHHST
€KCTPEMATBHOTO 06epTaHHsT y KaHasi PUCKaHHL. TpaniiiiiHo, HA/UTHIIKOBI CTPYKTYPH BUKOPHUCTOBYIOTHCSI [JIST T ABUIIIEHHSI HATIHHOCT] aBTO-
MaTH30BaHUX CHCTEM KepYBaHHS Ta MAHEBPOBUX MOKJIMBOCTEN Cy/ieH. Pa3oM 3 THM, Ha/UINIIIKOBICTh KePYBaHHS MOKHA BUKOPUCTOBYBATH 1€
7 TS ONTUMIBAILT TTPOTIECiB KepyBaHHsI, SMEHIIEHHS, 3 PAXyHOK IIbOTO, BUTPAT TTAJNBA, 301IbIIEHHS KePYIOYNX CUJI Ta MOMEHTIB, 3MEHIITEHHS
yacy Ha BUKOHaHHs onepaitiii. [le 103BoJisie oTprMaTh iepeBaru y pyci Hajl cyiHaMH, He OCHAIIEeHUMU ONTUMI3AIiiHIMI MOy IaMu. Y poboTi
POBIJISIHY Ti ONITUMAJIbHI KePYBaHHS HAIJIUIITKOBOIO CTPYKTYPOIO OBUIOPHOTO Cy/IHA, 110 3a6e311euy0Th 00epTalbHuUil PyX CyAHA HABKOJIO [EH-
TPY 0OEPTAHHS 3 MAKCHMAIBHOIO KYTOBOIO TIBUKICTIO. A TaKOXK OJHOYACHE TATPUMAHHS 3a[aHOTO TOJIOKEHHS a60 PYXY Y MO3M0BKHBOMY
Ta 601{0301\4)/ KaHaJi, i3 BpaXyBaHHsIM obMesKeHb Ha kepyBaHHs. Jlana 3a1aua 3BOAUTLCS 10 3a/aui HeJliHilTHOI onTUMI3alii 3 HesliHifiHUMU Ta
JIHITHIMI 0OMeKEeHHAMI Ha KepyBaHHs. PO3p06IeHO METO/I, AITOPUTMIYHE Ta TporpaMHe 3a0e3MeueHHsT MOLYJIsT eKCTPEMATBHOTO 00epTaH-
HSI Cy/IHA 3 HAJJIUIITKOBOIO CTPYKTYPOIO BUKOHABYNX IPUCTpoiB. [IparesnarHicTh Ta epeKTUBHICTD PO3POGIEHOTO METOJLY, AJITOPUTMIYHOTO Ta
MPOrpaMHOro 3a0e3reyeH s ITepeBipeHi MaTeMaTHYHIM MOJICJTIOBAHHSAM Y 3aMKHYTOMY KOHTYPi «O6’ekT kepyBantst — CucreMa KepyBaHHsI».
PesynbraTit mpoBeieHOTO eKCIIePIMEHTY MTOKa3aJIH, 10 BUKOPUCTAHHS ONTUMAIbHOTO KePyBaHHS J[03BOJIAE, Y TOPIBHAHHI i3 TpaUIliiiHIMI
METOJIaMU PO3IIEIIEHHsT KePyBaHb, 301IbIIUTUA KEPYIOUNii MOMEHT Ta KYTOBY MIBHIKICTh oGeprants y 1,5—2 pasu. OTpumaHi MOKIUBOCTI
TIOSICHIOIOTBCST BUKOPHCTAHHSIM MaTeMaTHYHOI MOJe/Ti HA/JIUIIKOBOI CTPYKTYPH KePyBAaHHSI Ta ONTHMI3aIliiiHOi TpoIeaypn O0GUnCIeHHs
ONTUMAJIBHUX KEPYBaHb y GOPTOBOMY 00UMCIIIOBAYi aBTOMATH30BaHOI cucteMu. Po3pobieHnii MeTo/l MOsKe BUKOPHCTOBYBATHCS Ha CY/IHAX,
3a YMOBM IHTETPYBaHHS B ICHYIOUY aBTOMATH30BaHy CHCTeMY OOPTOBOTO 00UMCIIOBAYA 3 BIIKPUTOIO apXiTEKTYPOIO, /sl HAPOIILYBAHHS MOK-
JINBOCTEH aBTOMATHYHOTO KEPYBAHHS PYXOM.

Kmowvoei cnosa: Gesrieka CyTHOBOJIHHSL, JIOICHKIN YMHHVK, IHTEJIEKTyalbHi TPAHCIIOPTHI 3aCO0H, aBTOMATH30BaHa CHUCTEMA, ONTUMAJIbHI
KepyBaHHsI, aBTOMaTHYHUI MOZLYJIb KepYBaHHS.
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AHANITHYHI ACNTEKTH 3ACTOCYBAHHA IHTENEKTYANIBHHX METOAIB YNIPABNIHHA KOMI'KTEPHUMHK CHCTEMAMH
B NPOEKTAX TPAHCIOPTHOI IHPPACTPYKTYPH  cropinkx 25-29

Tony6 I M., Bopouxo L. 0., Azsizos B. P, Yepxenxo B. I, Moceituyx M. M., Iigenxo B. A.

OG6’'e€KTOM OCIKEHHS € MPOIECH MOHITOPUHTY Ta IHTEJEKTYaJIbHOrO YIPaB/IiHHsa KOMITIOTEPHUX CUCTEM B IIPOEKTAX iH(PACTPYKTYpH
Tpancnopty. IIpu MPOEKTYBaHHI Ta eKCIUTyaTallii KOMITIOTEPHUX MEPek aKTYaJbHOK 3a1adeld € BUPINIEHHS MpoOJIeMU HATaHHS SKICHUX
MOCJIYT 3 PO3MOiIeH00 06po6KOoT0O iHhopMaItii, ika B 3HAUHIi Mipi BUBHAYAETHCS PO3BMHEHICTIO MEXaHI3MYy YIIPABJIiHHI MEPEKeI0 CHCTeMU
MANPUEMCTB TpaHcnopty. 36ibiueHHsT 00cary nbPOBUX IaHUX CTBOPIOIOTH (Ge3leKy Ta 3axuct iHhopMallii BUKJIIOUHO BUTPATAMU ACTICK-
TiB IX MPOEKTYBAHHs Ta eKcruryaraitii. B po6oTi 6yJ10 po3riisiHyTi MeTOAM iHTENEKTYaIbHOTO YIIPABIIHHSI MePesKaMy KOMITIOTEPHUX CHCTEM
B IIPOEKTaX iHPPACTPYKTYPU TPAHCIIOPTY, poaHaIi30BaHi IX MPUHIUIN poboTH Ta (GyHKIT 1010 iHdpacTpykTyp Mepesxi. [Ipoananizosani
METO/IM 3 BUKOPUCTAHHIM IHTEJIEKTYaTbHNUX areHTiB Ta HaBeJeHi Pe3yJIbTaTH iX 3aCTOCYBAHHS JIJIs YIIPABJIHHS KOMITIOTEPHOIO MEPEKEIO.
Bukopucranns iHTeseKTyalIbHIX areHTiB y KOMITTIOTEPHUX Mepekax i cucTeMax /[03BOJII€ aBTOMATH3YBaTH CKJIAZHI 3a/a4i, ONTHMi3yBaTh
pecypeu Ta miaBUIuTH eHEeKTUBHICTH POOOTH MEPEKi CHCTEMI TPAHCIIOPTHOTO TOCTIOAAPCTBA. BOHU MOXKYTH CIIPUSATH THABUIIEHHIO ITPOYK-
THBHOCTI, 6e31eKN Ta 337I0BOIEHOCT] KOPUCTYBAUiB.

PosrusinyTi anroput™Mu 06poOKH Pe3yJIbTaTiB eKCIEPTU3H 3aBaHTAKEHHST MEPEKEBOI iHDPACTPYKTYPU TPAHCIIOPTY BUKOPUCTOBYIOT ISt
3abesnedenHs eeKTUBHOTO YIIPABIIHHS TPAHCIIOPTHOIO CHCTEMOT0. AJTOPUTMHI 0GPOOKHN TO3BOJISIOTh aHATI3yBaTH TIOTOYHUIT cTaH Tpadiky
Ha PI3HUX JIJIAHKAX TPAHCIIOPTHOI Mepeki. 3a AOTOMOTOI0 IIMX aJTOPUTMIB MOKHA PO3POOUTH ONTUMAJIbHI cTparerii po3noiay Tpadiky.
Ta HaBeeHO BUIAJIOK 1X 3aCTOCYBAHHSI.

OCHOBHIM 3 TOJIOBHUX 3aBJIaHb TPAHCIIOPTHOTO CEKTOPY € 3abe3medeHst Ge3MeKn Pyxy, 10 MOKHA TOCSITTH METOIOM MIBHIKOI 06POGKH
iHdopMailii Ta oTpuMaHH 1i POMOAIIEHO HA BCI PIBHI CUCTEMU YIIPABJIIHHS [UIs IIBUKOTO aHAMI3Y, OlpaIioBaHHs Ta (pu HeoOXiAHOCTI)
pearyBanusi. B po6oTi 3aIpornoHoBaHO BUKOPICTOBYBATH METOAN MOHITOPHHTY, €KCIIEPTHOTO OIiHIOBAHHS 3aralbHOTO CTAHY KOMITTOTEPHOI
MepesKi Ta BUPOOY YIIPABIIHCHKUX PillleHb, SIKi BPaXOBYIOTb 0c00aMBOCTI 6y10BU Ta DYHKILOHYBAHHST KOMIT IOTEPHUX CHCTEM CaMe B IIPOEKTAX
indpacTpyKTypH TPAHCIIOPTY.

3aBAKH [HOMY 3a0€311e9yEThCsT MOKIMBICTD Mepeaadi indopMaltii i3 3aaHiMu TapaMeTpaMu sIKOCTI 00CTyrOBYBaHHST TIPU MiHIMAIbHIX
BHUTPATaxX MEPEKHUX PECyPCiB.
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JlocmipkenHs, siki HaBeAeHoO B po6OTI MOKYTh BUKOPHCTOBYBATHCS HA MPAKTHI B OPraHi3alisx, MiANPHEMCTBAX TPAHCIIOPTHOTO CEKTOPY
i1 yac peopramisaliii, yockoHaaeH i abo iHTerparfii OKpeMux CKJIaoBux indopMariiiioi cucreMu.
Kmouosi crosa: MOHITOPUHT, KOMITIOTEPHA CHCTEMa, KOMIT'IOTepHA Mepeska, YIPaBJIiHHA TPAHCIIOPTOM, 006poOKa iHhopMmarrii.

MATHEMATICAL MODELING
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BOCHIIMEHHA CNEKTPA ®YYHKA INA (p,q)-NATUIACOBOr0 ONEPATOPA 3A AONOMOroH TEOPIi MIHIMYM-
MAKCHMYM  cropinkn 30-35

Selma Hadjer Djeffal, Aissa Benselhouh

Ob6’ekrom pocrimkenns € ciextp Dyunka s (p,g)-nammacosoro onepatopa. Y 1iil po6oti BBemeMo moHATTs criektpa DOyunka st
HEJIHIITHOTO, HEOHOPIHOTO OIIepaTopa, SKuil € (p,q)-1araacoBIUM OIIEPATOPOM, Yepe3 AOCTIPKeHHS HACTYITHOI KPailoBoi 3a1avi 3 BJaCHUMA

3HAYEHHSIMU:
—Au—Au=Mu ) —wu )™ in Q,
u=0 on 0%,

ne Qc RY, N >1 — o6MeskeHa Biikpyta M IMHOKHHA 3 TJIAJIKOIO TPAHHUIIEI0, a A Ta [L — jiBa iiicHi mapamerpu. [lyist Toro, 006 BCTAHOBUTH Ta
MoKazaTh iCHYBaHHsI HETPUBIAJILHUX PO3B I3KIB ONMCAHOI BUIIE 3a/laui, 3HaiiieHo c1abKuii po3B’a30K eHepreTHaHoro (hyHKIOHALY, 0B’ g3a-
HUIT 3 33/1a9€10, 0 PO3TJISIIAETHCST, KOMOIHYIOUH JIBi OCHOBHI TeOpeMHU — Teopii MiHIMyMy-MakcumMyMmy, a came mizaxiz Jliocreprika-IITnipenn-
mana (JI-1IT) i reopemy Kousa. Kpim Toro, Bukopucrana reopema Jliocrepruka-ITnipenbmana, mob mokasar, 110 3ajaya, sika posrisiIacThes,
Ma€ KPUTHUYHE 3HAUEHHS ¢, Ha BIAMOBIHOMY MHOTOBW/, SIKMiII BU3HAUEHO ITi3HilIe B IIboMy pykomuci. Ilicis 1nporo nepesipeHo reoMeTpiio
Koua, BUKOPHCTOBYIOUN KPUTHYHY TOYKY, OB SI3aHy 3 KPUTHYHIM 3HAUCHHSIM Cp, i, 3aCTOCOBYIOUH TeopeMmy Kooa, 3naiiieno HoBe KpUTHYHE
3HAYEHHS Cy,. [1icsIs 11bOro, BUKOPHCTOBYIOUN KPUTUYHE 3HAUCHHSI Cp, IPOJIEMOHCTPOBAHO iCHYBaHHS CiM'T KPUBUX, SIKI TOPO/UKYIOTh MHOKUHY
cnextpiB Dyunka (p,q)-nammacosoro oneparopa. Ha 3aBepriersst gocmi/pKernst cTpykTypn MHOKuUHE criektpa Dyunka (p,q)-nammacoBoro
olepaTopa HaBeeMO HaiiBaKJIMBIIII BJIACTUBOCTI ciMelicTBa KPUBUX, SIKMMU € HEIIEPEPBHICTD Ta criajiaHHs. Bupimeno 3ocepeanTu inTepec
Ha BuBYeHHI criekTpa Dyunka, OCKIIbKN HOTO BU3HAYEHHS € HACTINBKY JK BasKJIMBUM Y MATEMATHIL, SIK 1 B 6ararbox iHmmx ramyssx (¢isuka,
(bisuka nuazmu, piBHSHH peakiii-andysii Ta ii.). MokeMo B3sITH 3a TIPUKJIAJ I0r0 BUKOPHCTAHHS B 00JIACTI XBUJIb | KOJUBaHb, JI¢ TOYaTKOBA
TOUKA XBIJII a00 KOJUBAHHS 3aJIKUTh Bijl CTPYKTYPU Ta XapaKTEPUCTUK CiMelicTBA KPUBUX, sAKi cKianaioTh crnektp Dyunka (p,q)-namiaco-
BOTO OTIepaTopa.

Kmaouosi cnosa: (p,q)-nariacoBuii oneparop, criektp yunka, kpurndne 3navdenst, reopema Jliocrepuuka-1nipeasmana, reopema Kosa.

__ 44 TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 3/2(71), 2023



