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The object of the study is the project-production activity of
project-oriented enterprises in the fields of mechanical engineering,
aircraft construction, shipbuilding, instrumentation, and metallurgy.

The problem addressed was the informational integration and
synchronization of project management processes, implemented
by a specific project-oriented enterprise, with the management of
its production processes using digital twins. The solution to this
problem is aimed at improving the efficiency of project-production
management by utilizing digital twins of projects and production in
the planning process.

The influence of trends on the development of digital technolo-
gies was analysed. The need to consider both project and operational
activities of enterprises in mechanical engineering, aircraft con-
struction, shipbuilding, instrumentation, and metallurgy as a single
project-production activity was identified. It was shown that this
approach can be successful when processes and changes in project-

production activity can be modelled, forming a rational plan for
product release and project execution. The use of digital twins for
objects and processes in project-production activities was proposed.

The aim and objectives of the study were formulated, focusing
on the creation of a concept for planning project-production activi-
ties using digital twins for objects and processes in both project and
operational activities.

The concept defines the structure of the digital environment for
project-oriented production, a model of the interpenetration of pro-
ject and production planning processes, an aggregated critical path
method, and simulation modelling for planning project-production
activities using digital twins. It was shown that to model project-pro-
duction activities, models and methods for managing the interaction
between the operational and project processes of the company must
be applied. It was proposed to use the scientific and practical tools of
information interaction theory to manage this interaction.

The results of applying the concept in project-oriented com-
panies were demonstrated. The use of tools created based on the
proposed concept allowed a reduction in project execution time by
10—15 % and a decrease in production costs by 5—10 % due to effec-
tive planning of project-production processes.

Keywords: digital project management, digital twins, informa-
tion technology in project management, digital transformation.
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Any project implemented using Scrum is characterized by the
impact of risks, including negative changes in the environment and
crisis circumstances. Therefore, the processes related to risk man-
agement, which is the object of this paper, become important. The
problem solved in this study is to improve the efficiency of projects
through the construction of a long-term strategy for reducing the
level of risk and avoiding negative consequences for projects in the
context of Scrum. The proposed method of risk management has
been developed on the basis of the application of the synthesis of
management of intelligent decision-making technologies and forma-
lized methods. Difficult external circumstances are characterized by
a high degree of uncertainty and do not always contribute to the suc-
cessful implementation of the project. Therefore, this method of pro-
ject risk management under Scrum conditions based on a cognitive
approach is characterized by a combined combination of cognitive
analysis, mathematical modeling, and expert methods. As part of the
method, a model of project risk management under Scrum conditions
has been built in the form of a fuzzy cognitive map, which could en-
sure determining the optimal strategic decision in dynamics, taking
into account the effects of various factors. The result of applying this
method is compliance with time limits, reduction of overspending of
resources and losses in the project, as well as adaptation to rapidly
changing circumstances and adequate response.

The method of project risk management is characterized by
solving the problem of formalizing management decision-making
procedures and their information support, taking into account the
availability of both quantitative and qualitative data. Within the
framework of this method, a project risk management procedure
under Scrum conditions has been proposed, which contributes to
the systematization, monitoring, and control of risks under the con-
ditions of complex, rapidly changing crisis circumstances.

Keywords: project, risks, Scrum, fuzzy cognitive map, factor,
decision-making, information.
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The object of this study is the software and architectural solu-
tions for specialized systems that monitor the state of potentially
hazardous facilities (hereinafter, PHF). The problem solved was
the choice of a successful option for an architectural solution and
the specialized software composition of such systems. A change in
the architectural solutions and the composition of the software for
monitoring the state of PHF is necessary because such systems are
usually designed on the basis of the principle of parametric control
over the main parameters of PHE Such monitoring systems record
the achievement of the pre-critical (or critical) value of one (or
several) parameters characterizing the state of the object. Therefore,
operational personnel have little time to implement measures to
prevent accidents.

The essence of the results is that, based on the use of expert
evaluation, a methodology was devised for quantitative assessment
of the architecture, the composition of specialized software and
methods for monitoring the state of PHE According to this metho-
dology, one of the three possible alternative options for building an
automated system for monitoring the state of PHF was chosen.

Tt was possible to solve the task to choose the architecture,
methods, and composition of the software for a PHF state monitor-
ing system owing to the implementation of expert evaluation, which
enabled a shift from qualitative to quantitative evaluation.

The chosen option for building a system for monitoring the state
of PHF is resistant to interference and allows for the detection of the
threat of an emergency at the facility 1-3 hours earlier through the
implementation of subsystems for forecasting changes in the state
of PHF and diagnosing the state of the object. This ensures damage
reduction and prevents injury to people.

Keywords: Internet of Things, monitoring systems, expert as-
sessment, architectural solutions, software.
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The object of the study is multidimensional objects. The problem
solved in the study is to increase the efficiency of assessing the state
of multidimensional objects, regardless of the number of dimensions
of object state assessment. The subject of the study is the process of
assessing the state of multidimensional objects using an advanced
butterfly optimization algorithm (BOA), an advanced genetic algo-
rithm and evolving artificial neural networks.

The originality of the study is as follows:

— the initial setting of butterfly agents (BA) on the plane of multi-
dimensional objects is carried out taking into account the type of un-
certainty using appropriate correction factors for the degree of aware-
ness of nectar source locations (in our case, priority search directions);

— adjusting the initial BA velocity allows determining search
priority;

— the fitness of BA nectar collection sites is determined, which
reduces the time for assessing the state of multidimensional objects;

— the possibility of global restart of the algorithm, which allows
the algorithm to go beyond the current optimum and improve the
exploration ability, which reduces the time for assessing the state of
multidimensional objects;

— the possibility of clarification at the stage of collecting nec-
tar clusters due to ranking nectar sources by the level of stimulus
intensity;

— improved ability to select the best BA in comparison with
traditional selection using an advanced genetic algorithm.

The proposed method should be used to solve the problems of
assessing the state of multidimensional objects under uncertainty
and risks characterized by a high degree of complexity. The method
showed a 14—16 % increase in the efficiency of assessing the state of
multidimensional objects.

Keywords: multidimensional objects, advanced genetic algo-
rithm, artificial neural networks, swarm algorithms.
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The object of the research is assessment of object with different
degrees of embeddedness. The subject of the research is the process
of assessing the state of objects using the apparatus of neuro-fuzzy
expert systems, the apparatus of relational analysis and bio-inspired
algorithms. The problem that is solved in the research is to increase
the reliability of the assessment of the objects state, regardless of the
number of attachments. The originality of the research is that:

— possibility of increasing the reliability of the object state as-
sessment due to the parallel use of two bio-inspired algorithms;

— taking into account the degree of awareness of the object state,
due to the application of correction coefficients for the degree of
awareness;

— construction of both object and relational models, which
allows to increase the reliability of assessment of the objects state;

— possibility of combining the results of the work of bio-inspired
algorithms, which makes it possible to mutually verify the correct-
ness of the work of each of the algorithms;

— universality of solving the task of assessing the state of objects
with different degrees due to the hierarchical nature of their description;

— possibility of simultaneously searching for a solution in differ-
ent directions;

— adequacy of the obtained results.

An example of the use of the proposed method is presented on
the example of solving the task of determining the composition of an
operational group of troops (forces) and elements of its operational
construction. The specified example showed an increase in the reli-
ability of the assessment of the objects state by an average of 20 %
due to the use of additional improved procedures.



Tt is advisable to use the proposed method to solve the problems
of assessing the state of multidimensional objects in conditions of
uncertainty and risks, which are characterized by high requirements
for the reliability of the information obtained.

Keywords: neuro-fuzzy expert systems, relational model, object
model, swarm algorithms, hierarchy.
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This paper considers the optimization of parameters for a rail-

road transport system. The maximum level of technological reli-
ability and the average time spent by trains on the route are used
as optimization criteria. The purpose of the study is to establish
the optimal parameters for the operational process of railroad
transport systems according to the criterion of the maximum level
of technological reliability and the minimum time of trains on the
route. Methods of technological reliability research have been pro-
posed. Taking into account that the entire technological process
is a sequential set of technological elements, a simulation model of
the technological process of the transit transport-technological line
along a route direction has been built. A population of agents that
simulates the operation of railroad sections of the rotation of train
locomotives and is a key subsystem of the simulation model has been
developed and configured. The simulation model makes it possible
to optimize the parameters of multi-section railroad lines. This ap-
proach is provided owing to the agent approach. As a result of the
experiments, the optimal parameters of the functioning of railroad
lines were established when organizing the passage of transit trains.
The coefficient of utilization of the locomotive fleet fluctuates within
the optimal range (0.55-0.65), which indicates the sufficiency of
traction resources in the railroad system. The optimal parameters of
the railroad transport system were established experimentally using
the example of a train flow of 85 pairs of trains on a two-track route
with five sections. The problem of "abandoned trains” has a solution
but, to this end, it is necessary to increase the fleet of train locomo-
tives by 150-200 % relative to existing standards. At the same time,
even with an unlimited fleet of train locomotives, there is a fairly
high probability (up to 30-50 %) of technological failures.
Keywords: technological reliability, railroad transport system,
rolling stock, simulation modeling, discrete-event simulation.
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The object of this research is delay in air traffic operations. The
problem in this research that must be solved is how to reduce the
impact of frequent delays which cause time efficiency but cause
increased operational costs and make customers dissatisfied with
air traffic services and then there is time complexity which is diffi-
cult to overcome. The interpretation of this research is to analyze
existing problems and then apply mathematical methods so that
it is possible to develop a model that is able to dynamically opti-
mize flight rescheduling which can be beneficial for customers in
reducing waiting times. This model will consider many important
variables in managing delay schedules including real-time weather
conditions, aircraft availability, airport capacity so that the results
of this model show the ability to reduce the frequency and duration
of delays which can increase customer satisfaction. This application
shows that the model developed has main characteristics such as
flexibility in adjusting schedules in terms of delays and accuracy
in predicting potential delays so that the problems analyzed and
researched can be resolved effectively and efficiently. This model
can predict schedule delays with an accuracy level of 90 % accord-
ing to predetermined input variables. Then there are quantitative
benefits in the form of reducing operational costs for delays,
increasing prediction accuracy and optimizing flight schedules.
Qualitatively there are benefits in customer satisfaction and faster
and more effective decision making. The scope of this research
includes managing flight schedules at airports and international
hubs. Implementation of this model is important to ensure high
operational efficiency and minimize the impact of delays in various
operational conditions.

Keywords: air traffic management, mathematical models, sched-
ule delay management, optimization, operational efficiency, avia-
tion industry.
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This study examines the issue of traffic organization on sections
of city streets, in which there are public transport stop zones of
different configurations (with a drive-in pocket and along a traffic
lane). Accordingly, the object of research is the parameters of traffic
flows; the subject is the regularities in their change on such specific
sections of the street-road network, taking into account the confi-
guration of stops, the number of traffic lanes, and priority conditions
for the movement of public transport.

The task addressed in this work was the quantitative assessment
of the efficiency of traffic management in public transport stop zones.
Tt was also important to compare different configurations of street
segments in terms of their impact on delays of private and public
transport.

As a result of the research, the speed and time characteris-
tics of the traffic flow and their dependence on its composition
and intensity for different number and specialization of traffic
lanes, as well as the location of the public transport stop, were
determined.

The resulting quantitative indicators of delays of all types of
transport for each modeling option made it possible to determine
the best of them according to the criterion of minimal time loss. This
applies to both private and public transport, as the values of delays
may differ from each other by 10-50 %.

An applied aspect related to using the scientific result is the
possibility of justifying the number of traffic lanes, or their allocation
for public transport, as well as determining the appropriate configu-
ration of stops. This constitutes the prerequisites for the transfer of
the scientific results to the relevant interested structures in the field
of transport, which are responsible for the organization and safety of
traffic under urban conditions.

Keywords: public transport stops, simulation modeling, trans-
port delay, composition of traffic flow.
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Inter-island shipment requests for rock aggregate products are
served through the terminal for their own needs (TFON). The high
demand for rock aggregate products causes many ships to queue up
to be loaded. However, this condition is not comparable to the avail-
ability of dump trucks used to serve loading and unloading activities.
This study aims to improve the performance of dump truck service in
transporting rock aggregate so that the number of dump truck vehi-
cles and optimal loading and unloading service times from the stock-
pile to ship at TFON are obtained. The research location was carried
out at active rock mining companies in the Central Sulawesi region.
The data collection method is carried out using field surveys (ob-
servations) using a time recording device by recording the process
of transporting rock aggregates from the stockpile location to the
ship in TFON and collecting secondary data on the demand for rock
aggregates to be transported. The analysis method uses the hybrid
Genetic Ant Colony Algorithm (ACO-GA) method namely a combi-
nation method between the Ant Colony Optimization algorithm and
the Genetic Algorithm which aims to maximize the optimal number
of trucks used in the transportation process and minimize the time
in the loading and unloading process. The results showed that there
had been an increase in service performance of the dump truck used
in transporting rock aggregate with the longest distance of 2.3 km
with a total of 5 dump trucks. The number of dump trucks of 5 units
was selected because it falls within the fitness value criteria which is
closest to the optimum value or equal to the value of the resources
owned. Meanwhile, the optimal loading and unloading process time
is in the range of 1.81-3.34 working days.

Keywords: service performance, transportation, rock aggregate,
terminal for their own needs.
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PO3POBKA KOHIIEMNIIi KOMBIHOBAHOTO IVIAHYBAHHA IIPOEKTHO-BUPOBHUYOI TIAJIBHOCTI
3 3ACTOCYBAHHSIM [U®POBUX JABIMHUKIB (c. 6-17)

Petro Pavlenko, 0. M. Tecas, IO. JI. Xaesna, Oleksii Yehorchenkov, Nataliia Yehorchenkova, Yevheniia Kataieva, A. O. Xiesumii,
B. B. Bepereabnuk, T. B. Jlatnmesa, JI. b. Ky6sska

OG6’ €KTOM JIOCIIIZKEHHS € TPOEKTHO-BUPOOHNYA is/IBHICTH TPOEKTHO-OPIEHTOBAHKX T AMPUEMCTB MAITMHOOYAIBHOTO, JITAKOOY i BHOTO,
CyAHOOYAIBHOTO, MPUIaA00YAiBHOTO Ta METaXyPriliHOro mpodiio.

Bupinysasacst npobiema indopmartiiinoi interpatii ta cHHXpOHi3alil Mporecis yIpasIiHHs IIPOEKTAMU, 110 PeaTisye KOHKPETHE TTPOEKTHO-
OpieHTOBaHE THANPUEMCTBO, 3 YIPABIIHHAM Or0 BUPOOHUYMMU TIpoliecaMu 3acobami 1ndpoBux ABiiiHNKIB. Bupinenns 1iei npobiemu
CIIPSIMOBAHE HA TMIABUIIECHHS e(HEKTUBHOCTI YIIPABJIIHHSI IPOEKTHO-BUPOOHUYOT [TiSTIBHICTIO MiMPUEMCTB 38 PAXYHOK BUKOPHCTaHHSI B TIPO-
1eci mranyBaHHs 1(POBUX ABIITHUKIB TPOEKTIB | BUPOOHUIITB.

IIpoanasizoBaHo BILIMB TPEHIIB Ha PO3BUTOK IU(MPOBUX TEXHOJON . BusHnauena HeoOXiAHICTh PO3IVIALY HPOEKTHOI Ta OIepariiiHol
AISTBHOCTI KOMIAHIH MammHOOYAIBHOTO, JiTakoGyAIBHOTO, CyAHOOYAIBHOTO, MPUIaL00yAiBHOTO Ta MeTaxyprifiHoro npodinio sk eanHol
MPOEKTHO-BUPOOHIYOT AistibHocTi. [Tokaszamo, o Takuii Mmiaxia Moske OyTH YCIIIIHUM Y BUIAAKY, KOJM MOKHA Oy/1e 3MOZIeNI0BaTH TIPOIeCH
i 3MiHU B MPOEKTHO-BUPOOHMYIH AisibHOCTI 1 OOy MyBaTH Ha 11ili OCHOBI palliOHATBHUIT TIJTaH BUITYCKY MPOAYKIII Ta peasisaiiii mpoeKTiB.
3anporoHoBaHO BUKOPUCTAHHS IIU(PPOBUX ABIHHUKIB 00’'€KTIB 1 POIECIB TTPOEKTHO-BUPOOHIYOT AiSTBHOCTI KOMITAHIii.

CdopmysboBani MeTa i 3aj1a4i 1OCIIIZKEHHS, CIPSMOBAHI HAa CTBOPEHHS KOHIIEIIIT IITaHyBaHHS POEKTHO-BUPOOHNYOT AIATLHOCTI 3 3a-
CTOCYBaHHAM IH(PPOBUX ABIHHUKIB 00’€KTIB Ta MPOIECIB TPOEKTHOT Ta OTePaniiitHol IisIIbHOCTI.

B koHIlenIii BU3HAYEHO CTPYKTYPY IUGBPOBOTO CEPEIOBUIIA TPOEKTHO-OPIEHTOBAHOTO BUPOGHUIITBA, MOJIE/b B3AEMOIIPOHUKHEHHST [IPO-
1ECIB TJIAHYBaHHSI TIPOEKTHOI i BUPOOHUUOT /IiSIIIbHOCTI, arperoBaHiii METO/l KPUTUYHOTO HIJISIXY, IMITAIIIHOTO MOJICTIOBAHHS JIUISI TLTAHYBAHHS
MPOEKTHO-BUPOOHIYOT [TisIBHICTIO 3 BUKOpUCTAHHIM 1iipoBuX ABiiiHuKiB. [TokazaHo, 10 sk MOAETIOBAHHS TIPOEKTHO-BUPOOHNYOT /isliIb-
HOCTI HEOOXIIHO 3aCTOCYBATU MOJIEJI, METOM YIIPABJIIHHS B3aEMOJIIEI0 ONEPAIiiiHUX I MPOEKTHUX TIPOIECIB KOMIIaHii. 3alipoloHOBaHO s
VIIPaBJIiHHS B3a€EMO/IIE€I0 ONEPAIliTHNX i MPOEKTHUX TIPOIECiB 3aCTOCYBATH HAYKOBO-TIPAKTUYHI iHCTPYMEHTH Teopil indopMariiiinoi B3aeMo/ii.

IIposieMoHCTPOBAHI pe3ybTaTi BUKOPUCTAHHS KOHIENIIil B liIJIbHOCTI TIPOEKTHO-OPIEHTOBAHUX KOMIaHiil. BukopucranHs iHCTpyMeH-
TiB, CTBOPEHNX HA OCHOBI 3aIIPOITOHOBAHOI KOHIIEIIi], J03BOJIMJIO CKOPOTUTH Yac BUKOHAHHS TTPOEKTIB Ha 10—15 %, 3MeHIINTH BUTPATH Ha
BUPOGHNYY MistibHiCTh Ha 5—10 % 3a paxyHOK eeKTHBHOTO TJIaHyBaHHS [IPOEKTHO-BUPOOGHUYHX TIPOIIECIB.

Kmouosi cioBa: nndposuil IpoeKTHT MeHe/UKMeHT, 1 poBi ABiitHNKY, iH(GOpMaliiiHi TeXHOIOTI] yIpaBIiHHS TpoeKTamMH, Indposa
Tpanchopmartis.

DOL: 10.15587/1729-4061.2024.313050
PO3POBKA METO/IY YIIPABJIIHHSI PU3UKAMU IIPOEKTIB B YMOBAX SCRUM HA OCHOBI KOTHITUBHOTO
HIIXOY (c. 18-26)

T. O. IIpokonenko, O. O. Ipurop, B. A. IIpokonenko, O. B. Jlanancpka

Bynb-akuii mpoexT, 1o peasi3yeThes B yMOBaX 3aCTOCYBAHHS SCrum, XapaKTePU3YEThCS BIVIMBOM PU3NKIB, BKJIIOYAI0YN HETaTUBHI 3MiHI
B OTOYEHHI Ta Kpu3oBi o6craButn. ToMy BasKJIMBOrO 3HAYEHHS] HAOYBAIOTh POLECH MOB'I3aHHI 3 YIPABIIHHAM PU3UKAMI, 110 € 00’€KTOM
JaHOTO A0CTiKeH . TIpo61eMoto, 10 BUpINTyBasacs B IAHOMY JOCTI/UKEHH], € MiABUIIeHHS eeKTUBHOCTI TPOEKTIB 3a PaxyHOK MOOYI0BU
JIOBTOCTPOKOBOI CTpaTeTii 3HIKEHHST PiBHS PU3UKY Ta YHUKHEHHS HETaTUBHUX HACIIKIB /TSI TPOEKTIB B YMOBAaX Scrum. 3armpornoHOBAHUN
METO/[ YIIPABJIiHHS PU3UKaMU PO3POOJIEHO HA OCHOBI 3aCTOCYBAHHsI CUHTE3Y YIIPABJIHHS IHTEJNEKTYaIbHIX TEXHOJIOTH HPUIHATTS pillleHb
Ta hopmarizoBannx MetoiB. CKIIaHi 30BHIMIHI 06CTABUHN XapaKTEePH3Y€EThCSI BUCOKNM CTYIEHEM HEBU3HAYEHOCTI 1 He 3aBIK/H CIPUSIOTh
ycrinmHiit peasizaitii mpoexty. Tomy ganuii MeTo/ yIpaBJiHHA PU3UKAMU IIPOEKTIB B yMOBAX SCrum HA OCHOBI KOTHITHBHOTO MiJIXOTY XapaK-
TEpPU3YEThCsT KOMOIHOBAaHNM MOEAHAHHSM KOTHITUBHOTO aHAJI3y, MATEMATHYHOTO MOJIETTIOBAHHS Ta eKCTIEPTHUX METOAIB. B paMkax MeTomy
PO3pO6JIEHO MOJIENb YIIPABJIIHHA PU3UKAME [IPOEKTIB B yMOBaX SCrum y BUIJISA/L HEYITKOT KOTHITMBHOT KapTH, 110 3a0e31e4nTh BU3HAYEHHS
OIITUMAJIBHOTO CTPATEriYHOTO PillleHHs B JAMHAMII[ 3 BpaxXyBaHHSIM BIUIMBIB pisHUX (axTopiB. Pe3yspraToM 3acTOCYBaHHS JaHOTO METO/Y
€ OTPUMAHHSI YaCOBUX OOMEsKeHb, 3MEHIIEHHST IEPEBUTPATH PECYPCIB Ta BTPAT B TIPOEKTI, & TAKOK aIAITAaIlii 10 MIBUIKO 3MiHIOBaHUX 06CTa-
BUH Ta aJIeKBaTHOTO pearyBaHHsI.

MeToz yIpaBIIiHHS PU3HKAMU TPOEKTIB XaPAKTEPU3YETHCS BUPINIEHHSM TpobaeMn (hopMartizaltii mporeyp IpHHHSITTS YIPABIiHCKIX
pitrens i ixHboro indopmalliiinoro sabesneyeHns, BpaxoBylour HasBHICTb K KiJIbKICHUX, TaK 1 sKicHUX gaHuX. B paMkax ganoro Metozy 3a-
TIPOTIOHOBAHO TIPOIEYPY YIIPABJIIHHS PU3UKAMH ITPOEKTIB B YMOBAX Scrum, 1o CIpUsIE CUCTEMATH3AIlii, MOHITOPIHTY Ta KOHTPOJIIO PU3HKIB
B YMOBAaX CKJIAIHIX, KPU3OBUX OOCTABHH, IO TIBUIKO 3MIHIOIOTHCSI.

Kmo4oBi ciioBa: IpoexT, pu3KuKH, SCrum, HediTka KOTHiTUBHA KapTa, GakTop, IPUIHATTS pillleHb, iHhopMarlis.
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BHUKOPHCTAHHA EKCIIEPTHUX OIITHOK ITPU BBOPI APXITEKTYPHOTI'O PIIIEHHA CIIEHIAJII3SOBAHOI'O
MMPOTPAMHOTO 3ABE3IIEYEHHS CUCTEMU MOHITOPUHTY CTAHY MOTEHIIITHO HEBE3IEYHUX OB’EKTIB (c. 27-40)

B. B. Cokomnoscekuii, E. B. JKapikos, C. @. Terenux
OG6’e€KTOM JIOCIKEHHS € IPorpaMHi 3aco0u Ta apXiTeKTypHi PillleHHs CHeiali3oBaHiX CHCTEM MOHITOPUHIY CTaHy HOTEHIITHO Hebes-

neunnx 00’extiB (mami — [THO). TTpobaema, mo BupinryBamacs, — BUOIp BAAIOTO BapiaHTy apXiTEKTyPHOTO PIlIEHHST Ta CKJIa/Ly CTeliaTi3oBa-
HOTO MPOTPaAMHOT0 3a0€e3IeYeHHsT TAKIX CUCTeM. 3MiHA apXiTeKTYPHUX PIillleHb Ta CKIaLy MPOTPAMHOTO 3a0€3IeYeHHsT CHCTEM MOHITOPHHTY



crany ITHO neoOxigna ToMy, 110 TakKi cMCTeMHU 3a3BUYail CTBOPIOIOTH Ha OCHOBI MIPUHIIKITY TTAPAMETPUYHOTO KOHTPOJIIO OCHOBHUX MapaMeTpiB
ITHO. Taki cucreMu MOHITOPUHTY (DIKCYIOTh MOCATHEHHS AOKPUTUYHOTO (a0 KPUTHYHOTO) 3HAYEHHsS OAHOTO (ab0 KilbKOX) mapaMerpis,
1110 XapaKTepu3yIoTh cTaH 06’ekTa. ToMy OllepaTHBHOMY TIEPCOHATY 3aJIHITAETHCS MAJIO Yacy /sl BIPOBA/UKEHHST 3aXO0/IiB MO0 3ar00iraHHs
BUHMKHEHHIO aBapil.

CyTh OTPHMAHUX PE3YJIBTATIB Y TOMY, 110 Ha 6a3i BUKOPUCTAHHS eKCIIEPTHOTO OLIHIOBAHH OyJia po3podieHa METOANKA KiJIbKiCHOT OTliH-
KH SIKOCTI apXiTeKTypH, CKJIa/y CIeliali3oBaHoro mporpaMHoro sabesnedeHts Ta MeToiB cucrteM MoHiTopunry crany ITHO. 3rigno 3 nieo
METO/MKOIO 06PAHO OJ[MH 3 TPHOX MOKJIMBUX QJIBTCPHATHBHUX BapiaHTiB 1M0OYI0BHM aBTOMATH30BaHOI cucteMu MoniTopunry crany ITHO.

Bupitmu nipobieMy BHOGOPY apXiTeKTYPH, METOIIB Ta CKJIA/Ly MTPOrPaMHoro 3abesnederts cucteMu Moritopunry crary [ITHO Baasocst saBus-
KU BIIPOBAJIKEHHIO KCIIEPTHOIO OL[HIOBAHHS, 1110 /IaJI0 3MOTY IepelTy Bijf SIKICHOTO [0 KLJIbKICHOTO OLHIOBAHHS IIPU BUOOPI OJIHOTO 3 BapiaHTiB.

O6panuii BapianT o0y 0Bu cucteMu MoniTopunry crany ITHO € 3aBagocTiiikum Ta 103BoJisi€ Ha 1—3 roHu paHilie BUSBIISATH 3arpo3y
BUHUMKHEHHS aBapiiinoi cutyaiiii Ha 00’€KTi 3aBASKU BIPOBA/LKEHHIO MiJCKHCTEM MPOrHo3yBatHs 3min crany [THO Ta giarHocTukn cramy
o6’ekta. [le 3a6e3neuye 3MeHIEHHs 30UTKIB 1 3a1100irac TpaBMyBaHHIO JIIO/IEH.

KiouoBi caioBa: inTepHer peyeii, CCTeMU MOHITOPUHTY, €KCIIEPTHE OI[IHIOBAHHsI, apXiTEKTYPHI PillleHHs, TporpaMHe 3a0e3edeHHsl.
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PO3POBKA METOAUKU AHAJII3Y TA IIPOTHO3YBAHHSA CTAHY BATATOBUMIPHUX OB’€EKTIB
3 BUKOPUCTAHHAM METAEBPUCTHUYHOTI'O AJITOPUTMY (c. 41-47)

A. B. Tarkhan, O. 1. Cosa, A. B. JleGenuncokuii, ¥0. B. [lerrap, O. L. Jluteunenxo, /. A. Minoukiu, /I. €. Ilerpykosuy, L. I. Ilimonos,
B. B. Kocosanos, /1. I. Tonuapyk

OG6’extoM nocuipkenns € Gararosumipui 06’ekru. IIpobaema, sika BUPILIYETbCS B AOCJIIZKEHH ], € IIBUIIEHHS ONIEPATUBHOCTI OLIHKU
cTany 6araToBUMIpHUX 00’€KTIiB, HE3aJIEKHO Bi/I KITBKOCTI BUMIPIB OLiHKK cTany 06’ekTiB. [TpeMeToM MOCTiIsKEHH s € MPOIeC OI[IHKY CTaHy
6araToBUMIPHUX 00’EKTIB 3a JIOTIOMOTOIO YA0CKOHAJIEHOTO airOpuTMy 3rpai MeTeukiB (A3M), yI0CKOHAJIEHOTO TEHETHYHOTO aJTOPUTMY Ta
MITYYHUX HEHPOHHUX MEPEXK, 10 €BOOIIOHYIOTh.

OPpUTIHATBHICTD MOCITI/PKEHHS TOJISATAE Y HACTYTTHOMY:

— [ePBUHHE BUCTABJICHHs areHTiB MeTesukis (AM) Ha rionmHi 6aratoBUMIpHIX 06’ €KTIB 3/1iHCHIOETHCS 3 YPaxXyBaHHIM THILY HEBU3HA-
YEeHOCTi 32 PaXyHOK BUKOPUCTAHHS BiINOBITHIX KOPETYBAJIBHUX KOeiIlicHTIB Ha CTYiHb iH(HOPMOBAHOCTI TPO PO3MITIIEHHS [[KepeJT HeKTa-
py (B HAIIOMY BUIAJIKY IIPIOPUTETHI HATIPSIMKU TIONIYKY );

— PeryJIioBaHH: MOYaTKOBOI MBUAKOCTI AM 103BOJISI€ BUSHAYUTH MTPIOPUTETHICTD MOIIYKY;

— BU3HAYAETHCA MPUAATHICTD MicIlb 360py HekTapy AM, 4nM 3MEHIIYEThCSI Yac OIiHIOBaHHA CTaHy 6araTOBUMIpHUX 00’€KTiB;

— HaSBHICTb MOMKJIMBOCTI IVIOGQJILHOTO IIEPE3AIYCKY aITOPUTMY, UMM JOCITAEThCs 3AATHICTD AJITOPUTMY BUXOAUTH 32 MEXi II0TOYHOTO
ONTUMYMY Ta MOKPAITITH TOCTITHUIIBKY 3aTHICTD AITOPHTMY, UMM JTOCSTAETHCS] CKOPOUEHHST Jacy Ha OI[IHKY CTaHy 6araToBUMipHIX 00 €KTIiB;

— MOYKJIMBICTD YTOYHEHHs Ha eTarti 300py MICIlb CKyITUEHb HEKTapy 3a PaXyHOK PAHKYBaHH JFKEPEs HEKTapy 3a PiBHEM IHTEHCHBHOCTI CTHMY.JLY;

— HOKpallleHa MOKJIMBICTb Bigbopy kpammx AM y mopiBHsHHI 3 TpaauuiiiHkM BiZGOPOM 3a PaXyHOK BUKOPHCTAHHS yAOCKOHAJICHOTO
TEHETUYHOTO aJITOPUTMY.

3anponoHOBaHy METOANKY AOIIJIBHO BUKOPUCTOBYBATH /ISt BUPINICHHS 3aBIaHb OIIHKY CTaHy 0araTOBUMiPHUX 00’€KTIB B yMOBaX HEBH-
3HAYEHOCTI Ta PU3UKIB, 10 XapaKTePU3YIOThCS BUCOKUM CTYTIEHEM CKJIaAHOCTi. MeToinka nokasamna mifiBuieHns eeKTHBHOCTI OnepaTrB-
HOCTI OIIHKK cTaHy 6araToBUMIipHUX 06’€KTiB Ha piBHi 14—16 %.

KiouoBi cioBa: 6aratoBuMipHi 06’ €KTH, YAIOCKOHAJIEHMH TeHETHYHUIT aJITOPUTM, IITYYHI HEHPOHHI Mepeski, pOHoBI aJIrOpUTMH.
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PO3POBKA METOIUKH HIABUINEHHA JOCTOBIPHOCTI OIITHKHN CTAHY OB’€EKTY (c. 48-54)

Mohammed Jasim Abed Alkhafaji, H. I. Kyuyk, I. I. Cranoscbka, 0. 3. Apra6aes, O. I1. Heuunopyk, A. C. Bozuuug, €. B. Tynora,
10. B. Camoiinenxo, I. M. Hikitin, O. M. Pu6inpkuii

OO6’eKTOM MOCHIKEHHS € 00’€KTH OIIHKY 3 PI3HUM CTYIIEHEM BKJIAAEeHOCTI. [IpeaMeToM AO0CTiKEHHS € POTIEC OIIHKM CTaHy 06'€KTiB
3a JIOIIOMOTOIO arapary Helpo-HediTKMX eKCIIEPTHUX CHCTEM, alapary peJsaiiiHoro anaiisy, Gioincniposanux aaroputMis. [Ipobiema, sika
BUPIIIYETbCS B JIOCTIIKEHHI, € TABUIIEHHs TOCTOBIPHOCTI OIIHKM CTaHy O0'€KTiB, HE3aJIeKHO BiJl KIBKOCTI BKIaneHb, OPUriHAIBHICTD
JOCJIJIKEHHS TI0JIATAE B TOMY, 11[0:

— MOJKJIUBICTIO TI/IBUINEHHSI IOCTOBIPHOCTI OIIHKY CTaHy 00’€KTY 32 PaXyHOK BUKOPUCTAHHS B MAPAJIEAbHOMY PEKUMI IBOX GiOiHCITIPO-
BaHUX aJTOPUTMIB;

— BPaXyBaHHSIM CTYyIeH[0 06i3HaHOCTI PO cTaH 06’EKTY, 32 PaXyHOK 3aCTOCYBAHHS KOPEryBaIbHIX KOeDIIlIEHTIB HA CTYITIHb 06I3HAHOCTI;

— no0Oy10BOI0 AK 00’'€KTHOI Tak i pessAiiiHol MozeIel, 0 A03BOJISAE MiABUIIUTH TOCTOBIPHICTD OIIHIOBAHHST CTaHy 00'€KTiB;

— MOJKJIMBICTIO 06’ €ZIHAHHS Pe3yJIbTaTiB podoTH GI0IHCIIIPOBAHUX ATOPUTMIB, UMM JOCATAETHCS MOKIMBICTD B3BAEMHOT TIEPEBIPKI KOPEK-
THOCTI POOOTH KOKHOTO 3 aJITOPUTMIB;

— yHIBepcaJIbHICTh BUPILICHHS 3aBIaHHsI OIIHKN cTaHy 00’€KTIB 3 PI3HUM CTYIIEHEM 3a PaxyHOK iepapXiqHoCTi iX onmcy;

— MOJKJIMBICTIO OJIHOYACHOTO TIONIYKY PillIeHH: B PI3HUX HANPSIMKaX;

— a/IeKBATHICTIO OTPUMAHUX PE3YJIBTATIB.

[TpoBezenmii mMpuKIIa] BUKOPUCTAHHS 3alIPOIIOHOBAHOI METOANKN Ha MPUKJIA/L IIPU BUPIMIECHH] 3aBAaHHA BIU3HAYECHHS CKJA/y OIepa-
THBHOTO YIPYTIOBAHHS BiliChbK (CUIT) Ta €JIEMEHTIB HOTO OnepaTuBHOI MOOYI0BU. 3a3HAYCHUI IPUKIA/] TOKA3aB IiABUIIEHHS TOCTOBIPHOCTI
OIIHKH cTaHy 06’€KTiB B cepeibomy Ha 20 % 3a paxyHOK BUKOPHCTaHHSI IOIATKOBHX YIOCKOHATEHHUX TIPOIIEY.

3alpoIroHOBaHy METOAUKY AOIIJIbHO BUKOPUCTOBYBATH /sl BUPIIIEHHS 3aB/IaHb OIIHKY CTaHy 6araToBUMipHUX 00’€KTIB B yMOBaX HEBH-
3HAYEHOCTI Ta PU3NKIB, M0 XapPaKTePU3yIOThCS BUCOKUMI BUMOTaMH JI0 JIOCTOBIPHOCTI OTPUMaHOI inopmartii.

KiiouoBi ciioBa: Heiipo-HewiTKi eKcrnepTHi cucTeMu, pesisiiiina Mojiesb, 06’ €KTHA MOJIE/Ib, POITOBI aJITOPUTMHE, i€PapXiuHiCTh.
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MIJIBUIEHHA EOEKTUBHOCTI EKCILIVATAII TA YIIPABJITHHA 3AJII3SHUYHOIO TPAHCIIOPTHOIO
THOPACTPYKTYPOIO HA OCHOBI TPAHUYHUX PIBHIB BIIMOBOCTIIKOCTI (c. 55-65)

0. M. T'opoGuenko, B. I. Mamok, I. M. Toxy®, I. B. Ipunyk, O. B. Hegenpos

B crarTi posrismaerbes onTMi3aliis mapaMeTpiB 3a/1i3HIYHOI TPAHCIIOPTHOI CUCTEeMU. 3a KPUTEPii ONTUMI3allii 3aCTOCOBAHO IPAaHUYHUIT
PiBeHb TEXHOJIOTIUHOI 6E3BIIMOBHOCTI Ta cepefHill yac nepebyBaHHS MOI3/iB HA HANPSAMKY. BUKOHaHE BCTAHOBJIEHHSI ONTUMAJBHUX Iapa-
METPIB eKCIUTyaTalliifHOTO MPOIeCcy 3aMi3HIUIHUX TPAHCIIOPTHUX CHCTEM 38 KPUTEPIEM TPAHUYHOTO PIBHSA TEXHOJIOTTYHOI Ge3BIIMOBHOCTI Ta
MiHIMaJILHOTO yacy 11epe6ysaﬁﬁﬂ 10i3/[iB Ha HAIPSIMKY. 3alPOIIOHOBAHO METO/IM JIOCIII/PKEeHHsI TeXHOJIOruHOi HajiitHocTi. BpaxoByioui Te,
110 BECh TEXHOJIOTIYHUI TIPOIIEC MPEACTaBIISAE COOOTO MOCHIIOBHUN HAOIP TEXHOMOTIYHUX eJIEMEHTIB Po3pobJieHa iMiTaltiiina Moes b TeXHOJI0-
FiYHOTO TIPOIIeCy TPAH3UTHOI TPAHCIIOPTHO-TEXHOJIOTIYHOI JIiHiT Ha HaPAMKY. Po3po6ieHo i HalamToBaHo TOMYJIAII0 areHTiB, 1o IMITYIOTh
(yHKI[OHYBaHHST 3a/I3HUYHNX ALIBHUIL 0OEPTAHHST IOI3HUX JJOKOMOTHUBIB 1 € KJII0Y0BOIO TIiIcKCTeMOIo iMiTariitnol Mozeni. [Tpeacrasiena
iMiTaniifHa MoziesIb JI030JI1€ ONTUMI3yBaTH MapaMeTpu OaraToCeKIiiHNX 3aMi3HUYHIX HAapsMKiB. [lanuii miaxin sabesnedyerbest 3aBAAKN
areHTHOMY Mizxo/y. B pesysibrari ekcrieprMeHTiB BCTAHOBJIEHI ONTUMAJIbHI apamMeTpn (hyHKIIOHYBaHHS 3a/li3HNYHNX HAIPSIMKIB IIPH OpP-
ramizarii mpormycky TpaH3uTHUX 11013/1iB. KoedirieHT BUKOpuCcTaHHS MapKy JOKOMOTHBIB KOJIMBAETHCS B Mexkax ontumymy (0,55-0,65), o
CBIIYUTH IIPO JIOCTATHICTDH TATOBUX PECYPCIB Yy 3ai3HUYHII cucTeMi. EkcliepuMeHTaIbHO BCTAHOBJIEHI ONTUMAJIbHI TapaMeTpu 3a1i3HUYHOL
TPAHCIOPTHOI CUCTEMI Ha TIPUKJIAI MOI3/1 TOTOKY 83 map Moi3/iB Ha ABOKOIHHOMY HATIPSIMKY 13 IT'SITH AlTbHUI. [IpobaeMaTika «IIOKMHY THX
MOI3/IB» Ma€ PillleH s, OHAK AJIsI IIbOTO HeoOXiAHO 36IIbIIUTHI NapK Moi3HUX JOKOMOTHBIB Ha 150—200 % BiAHOCHO iCHYIOUMX HOPMATHBIB.
Pa3oM 3 THM, IIpU HaBiTh HEOOMEKEHOMY [aPKY HOI3HUX JIOKOMOTUBIB iCHY€E 10CTaTHBO BUCOKA iIMOBIpHicTS (110 30—50 %) BUHUKHEHHS TeX-
HOJIOTIYHHUX BiZIMOB.

Komo4oBi ci10Ba: TeXHOJIOr YHA HA/IIIHICTD, 3a/1i3HNYHA TPAHCIIOPTHA CHCTEMA, PYXOMHUIl CKJIa/l, iMiTaliiiHe MOJIe/IIOBAHHS, IMCKPETHO-110-
JiEBa CUMYJISIIIS.
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PO3POBKA MATEMATUYHOT MOJIEJIT IJIS1 YIIPABJITHHSA 3BATPUMKAMU PO3KJIAZTY MIOBITPSIHOTO PYXY (c. 66-71)

Sunardi, Syahrul Humaidi, Marhaposan Sitomorang, Marzuki Sinambela

OO6’eKTOM JIAHOTO JIOCII/KEHHSI € 3aTPUMKa MOBITPAHOTO pyxy. IIpobiema, siky HEOOXiZHO BUDIIIUTH, [OJSTAE B TOMY, SIK 3MEHIITUTH
BILUINB YaCTUX 3aTPUMOK, SIKi CIIPUUYMHSAIOTH €KOHOMIIO Yacy, ajle CIPUYMHSAIOTh 30LIbIIEHHS eKCITyaTalliiHuX BUTPAT i poOISATh KJIICHTIB
HE3a/[0BOJIEHNMHI OOCIyTOBYBAHHSIM MOBITPSIHOTO PYXY, a TMOTIM BHHUKAE CKJIAIHICTD Yacy, sIKy BaXKKO MojosiaTh. [HTeprperaiis 1boro
JOCII/KEHHST TIOJIATAE B aHAI31 iCHYI0UnX mpo0JieM, a TOTIM 3aCTOCYBaHHI MaTeMaTHUYHUX METOAIB 3a/Uisl PO3POOKH MO, siKa 3/1aTHa
JAUHAMIYHO OTITHMI3yBaTH TEPETIAHYBAHHSI PEFiCiB, M0 Moke OYTH KOPHCHHUM [UIST KJITI€HTIB, CKOPOUYIOUN 4Yac odikyBaHHs. 1l Momern
BPaxXoOByBaTKMe 6araTo BaKJIMBUX 3MIHHUX B YIIPABJIIHHI PO3KJIAIaMU 3aTPUMOK, BKJIIOYAIOUU OTO/IHI YMOBHU B PEAIbHOMY 4aci, HasiBHICTb
JITaKiB, IPOIYCKHY CIPOMOKHICTh aePOIOPTY, MO0 Pe3yJabTaTh i€l MOIE MOKa3aIn MOKIMBICTh 3MEHIIUTH YaCTOTY Ta TPUBAJICTh 3a-
TPUMOK, II[0 MOJKe TABUIIUTH 3a0BOJIEHICTb KieHTiB. [ mporpama mokasye, 1mo po3pobiieHa MOJIesIb Ma€ Taki OCHOBHI XapaKTEePUCTUKH,
SIK THYYKICTD Y KOPUTYBaHHI TpadikiB 3 TOYKM 30py 3aTPUMOK i TOYHICTH Y IPOTHO3YBaHHI IIOTEHIIITHUX 3aTPUMOK, 11100 TPOAHAII30BaHI Ta
mocaipkeni pobaemu Mori 6yTH BupinieHi eeKTHBHO Ta pe3yabTaTuBHO. st Momens Moxke mepenbayatit 3aTPUMKI PO3KIALY 3 PiBHEM
tounocti 90 % BiANOBIHO 10 3ajaHKX BXiAHUX 3MiHHUX. KpiM TOTO, € KiJIbKiCHI mepeBaru y BUTJISI/I 3MEHIIIEHHsI €KCIIIyaTaliiHinX BUTpaT
Ha 3aTPUMKH, T IBUIIEHHS TOYHOCTI TPOrHO3YBAHHS Ta ONTHMI3allii rpadikiB MoaboTiB. 3 IKICHOTO GOKY € NepeBaru y 3a/10B0JICHHI KJIIE€HTIB
i nrBuAIIOMY Ta e(beKTUBHINIOMY MPUIHATTI pittenb. /o cdepu pocmipkents BXOAUTH YIIPABIiHHS PO3KJIAZOM PeliciB B aeporoprax i Mix-
HapoaHNX xabax. BripoBaskeHHs 1iei Mozesi BakIMBO 1uis1 3a0e3neueHHst BUCOKOI eheKTUBHOCTI po6OTH Ta MiHIMI3allil BIUIMBY 3aTPUMOK
y pi3HUX POOOUYNX YMOBAX.

KomouyoBi cioBa: yrpasiiHHs HOBITPSHUM PYXOM, MaTeMaTHYHI MOJIeJI, YIIPABJIiHHS 3aTPUMKOIO PO3KJIA/Ly, ONITUMI3allis, e)eKTUBHICTh
eKCILTyaTallii, aBiarifina raaysb.
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BU3HAYEHHS 3AKOHOMIPHOCTEIT 3MIHU TAPAMETPIB TPAHCIIOPTHHX ITOTOKIB 3AJIESKHO BIJl OPTAHI3AITIT
PYXY ITPOMAZICBKOI'O TPAHCIIOPTY (c. 72-81)

T. M. Ilocrpancekuii, M. O. Adounin, M. B. Boiikis, P. P. Bypa

Y nmocrimkenHi po3TIsSAAE€ThCS TUTAHHS OpPTaHi3allii JOPOsKHBOTO PyXY Ha IMSHKAX MIChKUX BYJINID, /le HASBHI 3yTIITHKOBI 30HI TPOMa/I-
CBKOTO TPaHCIOPTY pidHoi koudiryparii (i3 3ai3HOI0 KUIIEHEIO Ta Ha cMy3i pyxy). BianosigHo 06’ekToM HbOTO AOCTIIKEHHS € apaMeTpu
TPAHCIIOPTHUX TIOTOKIB, a TIPEIMETOM — 3AaKOHOMIPHOCTI IX 3MiHM Ha TaKUX cHernudivHuX MISTHKAX BYJHYHO-I0POKHBOI MepesKi 3 ypaxyBaH-
HAIM KoHIrypaitii 3yIiHOK, KiJTbKOCTI CMYT PyXy Ta HasBHOCTI MPIOPUTETY /IJIST PYXy TPOMA/ICEKOTO TPAHCIIOPTY.

TIpo6emoro, sika moTpedyBajia BUPIileHHs B 1iil po6oTi, Oya KilbKicHa OlliHKa e(eKTUBHOCTI OpraHizariii J0POKHBOTO PYyXy B 30HAX 3Y-
TIMHKA TPOMa/ICBKOTO TPAHCTIOPTY. TaKOK BAKJIMBUM € TIOPIBHSAHHS PisHUX KoH(DITYpaltiil Bipi3KiB BYIUIb B PO3Pi3i X BIVINBY Ha 3aTPUMKN
MIPUBATHOTO i IPOMAJICBKOTO TPAHCIIOPTY.

B pesysbrati gocsipkeHb BU3HAUEHO MIBU/IKICHI Ta YaCOBI XapaKTEePUCTUKU TPAHCIIOPTHOTO MOTOKY Ta iX 3aJ€KHOCTI Bij Hloro cKiasy Ta
iIHTEHCUBHOCTI 32 Pi3HOI KiJTbKOCTI Ta CIIeI[iali3allii CMyT PyXy, a TAKOXK PO3TAITYBAHHS 3YITHHKN TPOMAJICHKOTO TPAHCIIOPTY.

OTpumani KiJIbKiCHI TOKa3HUKH 3aTPUMOK YCiX BH/IB TPAHCIOPTY /IS KOKHOTO BapiaHTy MOJIEJIOBAHHS /[03BOJIMJIM BU3HAYATH Kpalli
3 HUX 32 KpUTepieM MiHiMaabHOI BTpaTn yacy. lle cTocyeTbes Ik MpUBATHOTO Tak i FPOMAjICBKOTO TPAHCIIOPTY, OCKIIbKN 3HAYEHHS 3aTPUMOK
MOJKYTb Pi3HUTHCS Mix co6oto Ha 10-50 %.

TIpuKIaIHIM aCTIEKTOM BUKOPMCTAHHS OTPUMAHOTO HaYKOBOTO PE3YJIBTATy € MOKJIMBICTh OOIPYHTYBaHHS KIJTBKOCTI CMyT pyxy, abo ix
BUJIIJIEHHST IS 3aC00iB TPOMAZICHKOTO TPAHCIIOPTY, a TAKOK BU3HAUEHHS BiAMOBIAHOI KoH(irypaliii synunok. Ile ckiagae mepeaymMoBu st



Tpancdepy OTPUMAHNX HAYKOBUX PE3YJIBTATiB /10 Bi/IMOBIIHUX 3a1liKaBIEHUX CTPYKTYP B rajy3i TPAHCIIOPTY, SIKi BiAIMOBIAIOTH 32 OPraHi3aliio
i Gesrneky pyxy B MiCbKHX yMOBax.
KiiouoBi ciioBa: 3ymiHKN rPOMaJICbKOTO TPAHCIIOPTY, iMiTalliiie MO/IeIIOBAHHST, TPAHCIIOPTHA 3aTPUMKA, CKJIA/[ TPAHCIIOPTHOTO TIOTOKY.
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IIOKPAIIEHHA EOEKTUBHOCTI OBCJIYTOBYBAHHS BAHTAYKIBOK ITPH TPAHCIIOPTYBAHHI IEGHIO
3A JIOIMIOMOT0OI0 TEHETUYHOT'O AJITOPUTMY MYPAIIIMHOT KOJIOHIT (c. 82-90)

Syarifuddin Ishak, Ludfi Djakfar, Achmad Wicaksono

3asgBKU HA MIKOCTPIBHI MepeBe3eHHs] KaM'sTHUX 3allOBHIOBAYiB 0OCIYrOBYIOThCS Yepes TepMmina st Baacaux norped (TBIT). Buco-
Kuil ot Ha 1ebiHb 3MylIye 6arato CylIeH CTOSITH B 4eprax, 1mob ix saBantaxkutu. OIHAK Ieil CTaH He MOKHA MOPIBHATU 3 HASBHICTIO
CaMOCKU/IiB, SIKi BAKOPUCTOBYIOTBCS JUIsl 0OCyTOBYBaHHSI BAHTaKHO-PO3BAHTAKYBAIBHIX POOIT. Ile ocsipkenHst Mae Ha MeTi MOKPAIUTH
MPOYKTUBHICT POOOTH CAMOCKM/IIB I/l Yac TPAHCIIOPTYBAHHs 111ebHsl, 106 OTPUMATH KiJIbKICTh CAMOCKM/IIB 1 ONTUMAJIbHIIA Yac 3aBaHTa-
SKEHHST Ta PO3BAHTAKEHHS BiJi ckiaay /o BiaBantaxkenHs Ha TBIL [lociimkenns npoBoausocst Ha JAiI04UX TiPCbKUX KOMIIAHISIX y PerioHi
[enrpanbroro Cymaseci. Metoa 360py laHUX 3iHCHIOETHCST 32 IOTIOMOTOIO TIOJIbOBUX JOCI/KEHD (CIOCTEPEKeHb) 3 BUKOPHCTAHHSIM TIPHJIa-
JIy PeecTpallii yacy IISIXOM PeecTpallii Ipolecy TpaHCIopTyBaHHs eOHIo Bix Miciig 36epiranis 1o cyana B TBII ta 360py BTOPUHHUX AaHUX
npo notpeby isi TpaHCIopTyBaHHsl. MeTo aHasisy BUKOPUCTOBYE TiGPUAHMIT METO/ FeHETHYHOTO aJTrOPUTMY MYpAIIMHOI KOJIOHII, a came
MeTo/l KOMOiHAIiT MiK aJropuTMOM ONTHMI3allii MypaIIiHol KOJOHIT Ta TeHEeTHYHUM aJrOPUTMOM, AKUII CHPAMOBAHUI Ha MaKCHMI3al[iio
ONTUMAJIBHOI KiJIbKOCTI BaHTa)KiBOK, II0 BUKOPHCTOBYIOTHCS B IIpOlieci TPAaHCIIOPTYBAHH:, 1 MiHIMIi3aIliio yacy Ha IPOIleC 3aBaHTAKEHHS Ta
PO3BaHTaKEHHS. Pe3y braTit MOKas3ai, 10 BigOyI0Cs MABUINEHHST eKCIUIYaTAIliTHIX XapaKTePUCTUK CAMOCKHIA, KM BHKOPHCTOBYBABCS
JUIS TPAHCIIOPTYBAHHA 1mebHIo, Ha ﬁaﬁ6iJ1bLuy BizicTanb 2,3 KM i3 3araibHOIO KibKiCTIO 5 caMockuiiB. KiJibKicTh CaMOCKU/IB Y 5 OJAMHUILH 6le0
BUOPAHO, TOMY 110 BOHO I/INAAAE il KPUTEPiil MPUAATHOCTI, AKUH € HAOMMAKIMM 10 ONTUMAIBHOTO 3HAYEeHHsT a00 JOPIBHIOE BApTOCTI Ha-
SABHUX pecypcis. [Ipu boMy onTUMaIbHUIT yac MpoIecy 3aBaHTaKeHHs Ta PO3BAHTAKECHHS 3HAXOAUTLCs B Aiarnasoni 1,81-3,34 pobounx AHiB.
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