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This study investigates the process of forming and optimizing the
structure of the public participation project portfolio (public budget)
of a territorial community given the multi-vector nature of residents’
requests and limited resource provision. The results aim to solve the
task of ensuring the overall quality and balance in the formation
of participatory budgets. This is achieved through the automated
selection of innovative and social initiatives that correspond to the
specificity and level of their funding.

A method of situational structuring of the public participation
project portfolio by categories of thematic areas as sub-portfolios has
been devised. Compared to conventional approaches, which are usu-
ally based on only one criterion of direct rating voting, the proposed
approach is based on multi-criteria selection and situational adapta-
tion of the portfolio architecture. The approach algorithm uses a com-
bination of evaluation of the results of mathematical modeling using
non-parametric statistics and the AHP method. This is explained by
the fact that the multi-criteria structuring method allows for a better
integrated result compared to traditional approaches.

The approach was tested on the basis of a set of real projects in
three thematic areas. According to the test results, it was found that the
integrated indicator of the socio-strategic effect of the portfolio using
the cross-matrix model is 21% higher than when using the conventional
rating selection. The efficiency of budget use increased by 11%.

Such results indicate the possibility of effective application of the
designed toolset in practice for automating and eliminating subjective
factor in the distribution of large arrays of participatory budget funds
by local governments.

Keywords: set of initiatives, situational structuring, Kruskal-Wal-
lis criterion, rank correlation, AHP method.
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This study investigates knowledge management processes involv-
ing highly qualified personnel at enterprises engaged in project and
operational activities. The task addressed is to adapt knowledge man-
agement models for further implementation in software modules of
an information system. Special attention has been paid to intellectual
projects, which include software development at software engineering
enterprises and knowledge management during their project and
operational activities.

At the meso level, a dynamic model was built, based on a system
of differential equations, which describes the rate of change in the
integrated level of knowledge by the project team. At the microlevel,
a model for assessing the effectiveness of corporate training was
constructed. A special feature of the models is the transition from
a descriptive description (such as the SECI model) to an analytical cal-
culation of cognitive processes by integrating pure rates of knowledge
exchange and formalized digital traces of specialists.

The results of model construction for assessing learning out-
comes are attributed to the combination of the classical Ebbinghaus
forgetting exponent and a linear function of the level of practical
activity intensity, in which the cognitive memory fading indicator
decreases inversely proportionally through performing verified oper-
ations in various instrumental environments.

Conditions for the practical application of models are their imple-
mentation in specialized HR analytics software modules with REST
API support for automated metric collection. Analytical solution of
models based on open industry data confirmed their adequacy. Thus,
the calculation results indicate that under the condition of active
internal learning, the developer approaches the target expert level
in less than a year. Experimental modeling of learning outcomes for
conditions of lack of practice recorded a degradation of skills up to 22%
after 6 months, while regular performance of operations ensures the
preservation of competencies at the level of 98%.

The constructed mathematical and visual models of knowledge
management ready for implementation could lay the groundwork
for developing special software and practical cases for knowledge
management specialists.

Keywords: knowledge management, automation of personnel
management, software engineering, knowledge retention, IT project
knowledge monitoring, forgetting curve.
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The object of this study is completed road construction projects in
East Kalimantan that experienced negative schedule deviations during
the 2022-2024 period. The problem addressed in this study is the per-
sistence of construction delays that remain unresolved despite the fre-
quent application of time extensions, indicating systemic weaknesses in
planning, control, and governance. The results show that the most sig-
nificant delay factors from RCA (root cause analysis) are weak project
control and operational planning, unreliable material and procurement
supply chains, unstable productivity in critical on-site activities, and
unanticipated external constraints. The fuzzy analytics hierarchy pro-
cess (FAHP) results indicate that the adoption of digital-based project
management and scheduling systems is the most effective mitigation
strategy, achieving the highest synthesis score of 0.599 compared to oth-
er alternatives. This result is further supported by sensitivity analysis,
confirming the stability of the ranking. From the relatives importance




index (RII) analysis, weather-related factors emerge as the most signif-
icant contributors to delays, with a factor-level score of 0.729, followed
by time factors (0.662) and equipment factors (0.643). At the indicator
level, delays in material delivery show the highest individual impact,
with an RII value of 0.779. Overall, five out of six major delay factor
groups fall within the "high importance” category, highlighting the
dominant role of systemic and operational issues rather than isolated
technical problems. These results are explained by deficiencies in pre-
ventive planning and integrated control mechanisms, which lead to
delayed decision-making and reactive project management practices.
The distinctive feature of the proposed results lies in the integration of
causal identification, priority weighting, and policy-oriented decision
support, enabling delays to be addressed systematically rather than
administratively. The results can be applied by public infrastructure
agencies using digital scheduling systems, performance-based evalu-
ations, and stronger accountability mechanisms, especially in regions
with fast infrastructure development.

Keywords: construction delay, FAHP, project management,
RCA, RII, road construction.
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This study investigates the process that forms a vehicle route in
a complex logistics environment. The task addressed relates to the
lack of a full-fledged logic in autonomous decision-making regarding
operational routing in specialized logistics systems.

An analysis of modern transport logistics management systems
revealed their limitations in terms of the efficiency and explainability
of the logic of autonomous decision-making regarding route replan-
ning. An approach to route formation has been devised that combines
the modified A* algorithm, multi-agent reinforcement learning, and
spatio-temporal graph convolutional networks (STGCN).



Distinctive features of this approach are the combination of
spatial-temporal forecasting, multi-agent decision-making, and mod-
ular system architecture, which provides adaptability, scalability,
resistance to communication degradation, as well as explainability of
transport routing decisions in closed reconfigurable networks.

Experimental comparison of the devised approach and analogs
based on A* and STGCN, carried out on a simulation model of the
logistics environment at a construction site in residential area,
showed its statistical superiority in terms of the route travel time
criterion. With a threshold of this criterion of 300 s, the proposed
approach achieved this indicator in 90% of cases, and the approach-
es based on STGCN and A* - in 79% and 57% of cases. In this case,
the value of the 95th percentile was 310 s, 360 s, and 410 s for the
proposed approach, STGCN, and A*. These results are explained
by the combination of network state prediction and adaptive route
replanning.

The findings could be used in the design of intelligent transport
logistics management systems at other facilities with dynamic trans-
port infrastructure.

Keywords: A*, construction logistics, hexagonal environment
model, machine learning, multi-agent, STGNN.
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This study investigates the process of managing transport flows
at machine-building and instrument-building enterprises. The task
addressed relates to the need for fast and effective information pro-
cessing and making correct and justified logistics decisions, their
automated adjustment in real time throughout the entire production
life cycle.

To that end, an information and computer system (ICS) has
been designed for automated management of transport flows at
machine-building and instrument-building enterprises. Its operation
is to determine, coordinate, and adjust technological routes for a set
of transportation means (TrMs) under an automated mode and in
real time when organizing production environment. It is noteworthy
that the newly designed ICS covers both internal and external shop
logistics levels, ensuring synchronization of territorially distributed
elements of flexible production systems of machine-building and
instrument-building.

Owing to the use of the ant algorithm for task distribution be-
tween TrMs and the modified A* algorithm with spatial-temporal

graph expansion, the ICS capability to make operational decisions
based on the "concept of compromises” has been implemented. The
newly designed ICS also demonstrates high performance - preventing
deadlocks in 24.9 ms and balancing the TrMs load in 500 ms.

In addition, it has been experimentally proven that the total
length of technological routes has been reduced by 1.3 times, and the
idle runs of TrMs by 2.5 times. It is obvious that route optimization
contributes to reducing the carbon footprint, which corresponds to
the Sustainable Development Goals by 2030. Also, reducing the labor
intensity of work and the intellectual load on the operator has an
obvious social effect.

Keywords: information and computer system, automated trans-
port flow control, metaheuristic optimization, flexible production
system.
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This study examines a locomotive technical maintenance system,
represented as a set of interconnected nodes with a predefined struc-
ture of dependent failures.

The task addressed is to determine a rational locomotive main-
tenance system in which the total costs for planned and unplanned
repairs are minimal provided that the risk of failures does not exceed
the limit level set by the "value at risk” criterion. A risk-oriented
mathematical model for the construction of a rational maintenance
system has been proposed, in which dependent failures are taken into
account by "waves" of failures. An optimization problem has been
stated to minimize the total costs for planned and unplanned repairs
provided that the risk level is not exceeded.

To model dependent failures, a structure of node connections
was constructed, which makes it possible to assess the risk of failure
of nodes and the system as a whole, taking into account economic
consequences.

Based on the results from modeling a set of maintenance strat-
egies, a nonlinear nature of change in total costs with an increase
in the permissible level of risk was revealed; a ranking of elements
by the frequency of the need for repair impact was obtained. This
is explained by the redistribution between planned and unplanned
repairs when changing the adopted risk threshold. It is shown that
taking into account dependent failures increases the cost estimate for
the maintenance system compared to the independent failure model
by 18-47% depending on the adopted risk threshold. A distinctive fea-
ture of the approach is the combination of the "value at risk” criterion
with the consideration of dependent failures within a single strategy
selection procedure, which provides a comparison of strategies on the
"risk-cost" scale.

The results of the study could be used when planning the vol-
ume and frequency of maintenance and repair of a locomotive fleet.

The practical application is to establish the correspondence between
the accepted acceptable risk level and a technical maintenance and
repair (TM&R) strategy.

Keywords: locomotive, risk-oriented maintenance strategy, de-
pendent failures, value at risk.
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This study investigates the workload on the locomotive driver
while driving a train. Up to now, research into the influence of the
human factor on train control has not been fully completed. The
reasons are the multifactorial nature of the driver’s activity, the
limited statistical data, as well as the difficulty of determining the
psychophysiological state of a person. A serious issue is the lack of
a scientifically substantiated method for determining the level of the
driver’s workload during trip. This work addresses this problem and
defines quantitative characteristics of the state of the human operator
while operating traction rolling stock. By determining the parameters

of the environment in which the "driver-train” ergatic system operates
and the factors affecting the driver’s workload, it was possible to solve
the task. Based on these data, a criterion has been devised to define
the workload.

The method is based on an additive approach that combines
the flow of information, the complexity of external conditions, as
well as the factor of decision-making speed. The advantages of this
approach are the relative simplicity of calculations, which ensures
the ease of implementation of monitoring the driver’s condition
on board the locomotive in real time. It has been established that
the total number of signals affecting the driver reaches 20300, of
which 165 are critically important. It has been found that the main
reserve for reducing the load on a person in the "driver-train” er-
gatic system is to reduce the amount of information received by the
train driver.

In the future, the results of this study could be used to assess dif-
ferent modes of movement along different routes to identify the most
dangerous values of the load on the driver. In addition, the research
could lay a groundwork for implementing and adjusting the functions
of locomotive decision support systems.

Keywords: railroad transport, traffic safety, traction rolling stock,
cognitive load, ergatic system.
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This study considers a heterogeneous fleet of unmanned aerial
vehicles (UAVs), consisting of two types of vehicles — main and aux-
iliary, operating under conditions of probabilistic medium resistance.
The task addressed is to rationalize the informed selection of ratio
between the main and auxiliary UAVs, which predetermines the
survivability of the system, the level of possible losses, as well total
resource costs.

A two-criteria discrete mathematical statement of the problem
has been proposed, which minimizes the most probable number of
losses of main vehicles and the number of auxiliary UAVs. Consid-
ering a heterogeneous fleet of UAVs, the probability of losing any
element in this fleet is different, especially given the various types of
UAVs in it. This significantly complicates the possibility of predicting
the integrity of the system over a certain period of its operation; there-
fore, a simulation model was built by using the Monte Carlo method.
It reproduces the sequential nature of events, taking into account the
change in the composition of elements after each probable loss. In
its architecture, modules for generating random scenarios, modeling
losses of fleet elements, and statistical processing of results can be
distinguished.

To verify the model, an analytical distribution was performed
for the base scenario, and a Pareto-optimal set of heterogeneous fleet
configurations was constructed. The maximum discrepancy between
the empirical and analytical distributions is 0.49% at N = 50,000 itera-
tions. These results reflect the dependence on the reduction of losses
for the main group of fleet elements and the number of auxiliary
devices, which are considered cheaper and play the role of increasing
stability for the system.

The results could prove useful for preliminary analysis when
designing a heterogeneous UAV fleet with elements of different types,
different functional purpose, and cost.

Keywords: unmanned aerial vehicles, heterogeneous fleet, multi-
criteria optimization, Monte Carlo method.
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This study investigates artillery fire control processes under con-
ditions of uncertain disturbances when using the "shoot-and-scoot”
tactic. The task addressed is to increase the efficiency of artillery fire
and reduce the time for performing fire tasks by optimally choosing
the number of shots in a series.

To assess the efficiency of firing, the time for performing tasks,
and the risk of hitting an artillery installation for different values
of the length of the firing series, probabilistic-analytical modeling
methods have been used. To select the best solution according to a set
of contradictory criteria, a fuzzy logic apparatus was applied, which
makes it possible to formalize the decision-making process under
conditions of uncertainty.

A method for determining the rational length of firing series has
been devised, which involves the formation of a generalized criterion,
the search for a set of local maxima, and their further evaluation
using a fuzzy model. The proposed approach makes it possible to
take into account the influence of random disturbances, in particular,
a possible sudden increase in barrel wear during firing series.

The results of computational experiments have confirmed the
effectiveness of the proposed method. It was found that the firing
efficiency increased by 11.6-20.8% compared to the fixed-length firing
series approach, as well as the reduction in the time to complete firing
tasks by up to 31.6%. In addition, in most cases, a decrease in the total
time spent by installations at firing positions was observed, which
indicates a decrease in the risk of damage by counter-battery means.

The devised method could be applied in control systems for mod-
ern artillery installations to increase the effectiveness of their combat
use under conditions of uncertainty.

Keywords: artillery firing, firing series, probabilistic-analytical
modeling, fuzzy logic, multi-criteria evaluation.
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PO3POBKA BATATOKPUTEPIAJIBHOTO HIZIXOAY 1O ®OPMYBAHHS IIOPT®EJIS ITPOEKTIB TEPUTOPIAJIBHOT
TPOMA/TA HA 3ACAJAX TPOMA/JICHKOT YUACTI (c. 6-20)

T. A. BopkyrT, B. C. Xapyra, A. M. XapueHnko, 0. B. JIymaii, }O. O. Boxxok, 0. B. Apremuyk

OG’eKT OCIi/KEeHHS — ITpoliec (hOPMyBaHHS Ta ONITUMi3allii CTPYKTypH IOPTdeIs TPOEKTIB IPOMa/IChKOI y4acTi (TpoMajicbKOT0 GIO/KETY)
TEePUTOPiaIbHOI I'POMAZIA 32 YMOB 6araTOBEKTOPHOCTI 3aIMTiB MEIIKAHIIB Ta 0OMEKEHOCTi peCypCcHOT0 3a6e3IeyeHHsl.

Pe3ysbTaTHl JOCTIPKEHHS CIIPsIMOBaHi Ha BUPIIIeHHs TPo6ieMH 3a6e3TIedeHHs 3arajbHOI SIKOCTi Ta 36alaHCOBaHOCTI (hopMyBaHHS Iap-
THCHUITATUBHUX GrofpKeTiB. Lle Bi0yBaeThCs 32 paXyHOK aBTOMaTH30BAHOT'O BiI00pY iHHOBAIiHUX Ta COLja/IbHUX iHILliaTUB, BiJIIOBIIHUX 10
crieruiku Ta piBHSA 1X hiHaHCYBaHHS. PO3p06IeHO METO, CUTYaLliifHOTO CTPYKTYPyBaHHS IOPT(EJIst MPOEKTIB IPOMa/ICHKOI yUacTi 3a KaTero-
pisIMM TeMaTUYHUX CIIPSIMYBaHb SIK MiATOpTdeIMH. Y TOPiBHAHHI 3 TpaJAULiHHUMU Mi/IX0/jaMH, SIKi 3a3BUYail 6a3yIOThCS JIMIIE HA O[HOMY
KpHTepii IpsIMOro pedTUHIOBOIO IOJIOCYBAaHHS, PO3POOIEHNH TTifIXi/| 3aCHOBAaHMIT HA GaraTOKpUTepiaIbHOMY BUOOpI Ta cUTYyaliiHill aganTa-
11 apxiTeKTypy mopTdess. B a1ropuTmi mi[xoy BUKOPHUCTaHO KOMOIHAIIII0 OIIHKY Pe3y/IbTaTiB MaTeMaTUIHOTO MOJIC/TIOBAHHS 32 allapaToM
HelapaMeTPUYHOI CTaTUCTUKYU Ta AHP-MeTozy. 1le TIOsICHIOETBCS THM, 1110 6araTOKpUTepiaJIbHUI METOJ, CTPYKTYPYBaHHS 03BOJISIE OTPUMATH
Kpaluii iHTerpaJIbHUIN pe3ysIbTaT y MOPIBHSAHHI 3 TpaAUIiHHUMU MiAXoJaMU. 3AiliCHEHO ampo6arliilo MmiZxoay Ha OCHOBI MacHUBY peabHUX
IIPOEKTIB TPHOX TEMATUYHUX CIIPIMYBaHb. 3a pe3y/IbTaTaMH arpoobariii BCTAHOBJICHO, 10 iHTerpaJbHUI ITOKA3HUK COIia/IbHO-CTPATETiYHOrO
eexty moprdess 3a mepexpecHOl0 MaTpUIHOI0 MOJEJUII0 Ha 21% G6iiblile, HDK MPU 3aCTOCYBaHHI TPafUI[iiHOTO peHTHHIOBOIO Bifbopy.
EdeKTrnBHICTh BUKOPUCTaHHS GIO/PKETY IIPH IIbOMY 3pocsia Ha 11%. Taki pe3y/bTaTH CBiYaTh PO MOXUINBOCTI €(heKTUBHOTO 3aCTOCYBaHHS
PO3pO6IEHOr0 IHCTPYMEHTAPiI0 Ha MIPAKTHUILi 11 aBTOMATU3AILi{ Ta yCyHEeHHsI Cy6’ eKTHUBHOTO YMHHUKA IIPU PO3IIOALII BeJIMKHUX MAcUBIB map-
TUCUTIATHBHUX G0/PKETHUX KOIITiB OpraHaMH MiCIIeBOTO CAMOBPSIZYBAHHS.

KorrouoBi cioBa: Ha6ip iHiniaTuB, cuTyaliiiHe cTpyKTypyBaHHs, KpuTepiii Kpyckaa-Bosurica, paHrosa xopessiis, AHP-meToz.
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AJIAIITAIIIA MOJEJIEN YIIPABJIIHHA 3HAHHAMM B ITPOEKTHIN TA OIIEPAIIIMHIN AIAIBHOCTI OPTAHI3AIIIT
JUIA IMIUTEMEHTAIIT B TIPOTPAMHE 3ABE3NIEYEHHA (c. 21-28)

. O. PoGoTbKo, O. O. KoBasteHKO

OG6’eKTOM JIOCJIi/[PKEHHs € TIpolieCH YIPaBJIiHHA 3HAHHSAMHU BHCOKOKBasi(hikoBaHOTO MepcoHaly MiJIIPUEMCTB B yMOBAX ITPOEKTHOI Ta
orrepaniifHoi AisyIbHOCTI. BupinnyBasack mpo6siemMa afanrarii Mozesell yrpassiHHSI 3HaHHAMU IS ITOAAJIBINOI iMIIEeMeHTanii B TporpaMHi
mozysti iHdopmaniiinoi cuctemu. Oco6sMBa yBara IpUALISAIACH IHTEJIEKTyaIbHUM IIPOEKTAM, /10 SIKUX Bi[HOCATH CTBOPEHHS IIPOTrPaMHHUX
TIPOJYKTIiB Ha MiZIIPHEMCTBAX IIPOrPaMHO]I iHXKeHepii Ta yrpaBIiHHSA 3HaHHSAMU B IX TIPOEKTHIH Ta omnepariiHii AisIbHOCTI.

Ha me3opiBHi o6y oBaHO JUHAMIYHY MOJesIb Ha 6a3i cucTeMu AudepeHIiaJbHUX PiBHIHb, SIKa ONKCYE MIBU/KICTh 3MiHU iHTerpab-
HOTO piBHSI 3HAaHb KOMaH/U MpoekTy. Ha MikpopiBHI cpopMOBaHO MOAEIb OLiHIOBAHHSI Pe3y/IbTaTUBHOCTI KOPIIOPATUBHOTO HABUAHHS.
Oco6IMBICTIO Ta XapaKTEPHOIO BiIMiHHICTIO pO3po6IeHUX MOZiesiell € IIepexif Bifi JecKpunTuBHOTO onwucy (Ha kmTaat mozesi SECI) 1o
AQHATITUYHOTO OGUMC/IEHHSI KOTHITUBHUX IIPOIECiB 32 paXyHOK iHTerparii 4McTUX TeMIiB 00MiHy 3HAHHSIMU Ta (HOPMaNiZ0BaAHUX U )-
POBUX CIifliB (axiBIiB.

OTpumaHi pe3ynbraTu (OpPMyBaHHSI MOJeJli OL[iHIOBaHHS pe3y/IbTaTiB HaBUAHHS MOSICHIOIOTHCS ITOEJHAHHAM KJIACUYHOI €KCIIOHEH-
TH 3a0yBaHHsI E6GiHray3a i3 yiHifiHOI0 (QyHKIi€l0 piBHS iHTEHCHBHOCTI IPAKTUYHOI JisTBHOCTI, /ie TTIOKa3HUK KOTHITMBHOTO 3racaHHs
rmaM’siTi 06epHEHO MPOIIOPI[iHO 3MEHIIYEThCS 32 PaXyHOK BUKOHAHHS BepU(iKOBaHUX orepariiii B pi3sHOMaHITHUX iHCTPyMEHTaJIbHUX
cepeoBUIIAX.

YMOBaMM NIPaKTUYHOIO BUKOPUCTAHHS MOZieJIei € iX iMIIJIeMeHTallis y crenianizoBaHi nmporpaMHi Moyt HR-aHaTiTUKY 3 MiATPUMKOIO
REST API f151 aBTOMaTH30BaHOTO 360py MEeTPUK. AHAJIITUYHE PO3B’sI3aHHS MOZiesIeil Ha OCHOBI BiJKPUTUX Tay3eBUX JAHUX MiATBEPANUIO X
azekBaTHiCTh. Tak, pe3y/IbTaTH PO3PaxyHKiB CBiZfYaTh ITPO Te, 1[0 32 YMOBH aKTUBHOTO BHYTPIiIlIHHOT'O HABYAHHS PO3POOHUK HAGIMKAETHCS [I0
11iJIbOBOTO €KCIIEPTHOI'O PiBHSA MEHII HiXK 32 pik. EkclieprMeHTa/IbHEe MOJIE/IIOBAHHS Pe3y/IbTaTiB HABYaHHs JIJI YMOB Bi/ICYyTHOCTI ITIPAaKTUKA
3adikcyBasIo ferpazalliio HaBU4OK 10 22% 4yepes 6 Mics11iB, TOA sIK perysisipHe BUKOHAHHS ollepalliif 3a6e3neuye 36epeykeHHsI KOMITeTeHITiit Ha
piBHi 98%. CdopmoBaHi Ta roTosi Jyis iMIieMeHTalii MaTeMaTHUYHi Ta BisyabHi MofiesIi yIpaB/IiHHA 3HAHHAMU MOXXyTb OYTH OCHOBOIO JIJIst
CTBOPEHHS! CIIeliaIbHOT0 IIPOrPaMHOr0 3a6e3IeueHHs Ta IPAaKTUYHUX KelciB 11 ¢axiBIiB ynpaBIiHHs 3HaHHSMMU.

Kurrouogi cyroBa: yrpasiliHHS 3HAaHHSIMH, aBTOMATH3allisl yIIpaBJIiHHS IePCOHAIIOM, ITpOrpaMHa iHyKeHepis, peTeHIlis 3HaHb, MOHITOPUHT
3HaHb [T-POEKTY, KprBa 3a0yBaHHSI.
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BCTAHOBJIEHHSA IIPIOPUTETHOCTI TUIIIB 3ATPUMOK ¥V BYIIBHUIITBI TA CTPATEITH iX MIHIMIZAIIIT
3 BUKOPUCTAHHAM IHTETPOBAHOT MO/JIEJII RCA-FAHP-RII (c. 29-40)

Amir, Sutanto Hidayat, Jimmy

OG6’eKTOM JIOCITiZPKEHHS € 3aBeplleHi MpoekT Oy/liBHUIITBA lopir y CxigHomy KanimaHTaHi, y sikux y nepioz 2022-2024 pokiB crioctepira-
JIVCSl HETAaTHBHI BifIXWJIeHHS Bif rpadika. I[Tpo6rema, 1o po3mISAAETECS B IIbOMY JOCTI/PKeHHI, TTOJIATae B MOCTIMHNIX 3aTPUMKaX Oy/iBHUIITBA,



SIKi 3QJIMIMAIOTCS HEeBUPIIEHNMH TIOIIPY YacTe 3aCTOCYBAaHHS IIPOAOBKEHHS TEPMiHIB, 10 BKa3ye Ha CHCTeMHi CJIa0KOCTi B IUIaHYBaHHI,
KOHTpOJIi Ta yIpaBjiHHi. MeToIo LbOTo JOCiZPKEHHS! € BU3HAYEHHS HAfIKpaliX pillleHb 10[j0 IPUYUH 3aTPUMOK, SIKi HeOOXiZIHO YCyHyTH
B IepIiy Yepry. Pe3ysbraTul OKa3yTh, [0 HAHBAKIUBIIINMU (aKTOpaMU 3aTPUMOK, BUSIBJIEHUMU B X0/i aHatidy nepionpuduH (RCA),
€ cIaGKUil KOHTPOJIb 3a IIPOEKTOM Ta ONEePaTHBHE IUTAHYBAHHS, HEHA/iMHI JIAHIIOTM ITOCTAaYaHHs MaTepiasiB Ta 3aKyIliBesb, HecTabilbHA
TIPOJIYKTUBHICTb TiJ] 4Yac BUKOHAHHS KPUTUYHO BaXUIMBUX POGIT Ha 00’€KTi, a TaKo)K Hemnepe/6ayeHi 30BHIIIHI 0OMexxeHHs. PesynbraTn 3a-
CTOCYBaHHS METO/y iepapXiqHOTo aHaJIi3y Ha OCHOBi HewiTkoi jtoriku (FAHP) cBifggats 1mpo Te, M0 BIIPOBA/PKEHHS IU(PPOBUX CUCTEM yIIpaB-
JIiHHA TPOEKTaMMU Ta IJIaHyBaHHsA € Halle()eKTUBHIIIO CTpaTerielo MoM sIKIIEHHs HAC/IiKiB, OCKi/IbKA OTpUMAaJIo HaiBUIIUM CUHTeTUYHUN
rToxa3HuK (0,599) MOpPiBHSAHO 3 iHIMNMU aJbTepHAaTUBaMU. Lleli pe3y/IbTaT AOLATKOBO MiZATBEPAKYEThCS aHATI30M 4yTJIMBOCTI, IO 3acBifdye
CTabiIbHICTh PeUTHHTY. 3TifIHO 3 aHaIi30M iHAeKCy BifiHOCHOI BakauBocTi (RII), dakTopy, MOB’s13aHi 3 ITOrof[010, BUSBJISAIOTHCS HAUOLIbII
3HAYYLMMH [IPUYUHAME 3aTPUMOK, 3 TTOKa3HUKOM Ha piBHI ¢akTopis 0,729, 3a HUMH HayTh (akTopu yacy (0,662) Ta (axkropu 06 jHaH-
=4 (0,643). Ha piBHI IMOKa3HUKIB HAHOLIBIINIT iHAWBIAYaIPHII BIUTMB MAIOTh 3aTPUMKH 3 JOCTABKOIO MarepiatiB i3 3HadeHHAM RII 0,779.
3arajioM IT'ATb i3 MIeCTH OCHOBHUX I'PyT (haKTOPiB 3aTPUMOK HaJIeXKaTh /10 KaTeropii «BUCOKOI BaYKJIMBOCTI», [0 MiZIKPECJII0e JOMiHyI0dy POJIb
CHCTEeMHHX Ta ONEpaliifHUX Ipo6JeM, a He MOOANHOKUX TEeXHIYHUX HeclpaBHOCTe. OCOOIMBICTD 3aIIPOIIOHOBAHUX Pe3Y/IbTATIB IIOJIATAE
B IIO€/{HAHHI BUABJIEHHS IPUYMHHO-HACJIi/IKOBUX 3B 3KiB, BU3SHAYEHHH NPiOPUTETHOCTI Ta OPiEHTOBAHOI HA MOTITUKY MiTPUMKHN IPUIAHSAT-
T pillleHb, 110 03BOJIsSIE BUPIIlyBaTH IPpo6IeMy 3aTPIMOK CHCTEMHO, a He JINIIe Ha aaMiHicTpaThuBHOMY piBHI. Lli pe3ysbTaTit MOXKYTh OyTHU
3aCTOCOBaHI /lepykaBHIMU OpraHaMU, IO Bi/IIIOBiAAI0Th 32 iH(pacTpyKTypy, IUISIXOM BUKOPUCTAHHS I[U(DPOBUX CUCTEM IUIAHYBaHHS, OLiHIO-
BaHHs Ha OCHOBI pe3y/IbTaTiB Ta 6i/IbII e(heKTUBHUX MeXaHi3MiB Mi/I3BiTHOCTi, 0CO6/IMBO B perioHax i3 MBUAKUM PO3BUTKOM iHPPaCTPYKTypH.
KurrouoBgi coBa: 3arpumKa GyziBHHITBA, FAHP, yripasiinas npoextamu, RCA, RII, 6yfiBHAIITBO JIOPIT.
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PO3POBKA IIIZIXOAY 0 KEPYBAHHSA TPAHCIIOPTHOIO JIOTICTUKOIO HA BYAIBEJIbBHOMY MAUJJAHYMKY (c. 41-53)

II. I. TIaceka, O. M. Ilanbko, H. I. ITonTopaueHko, C. A. Tepenuyk, b. M. EpemeHKo0

OG’eKT OCTiPKeHHS — Tpoliec (hOpMyBaHHS MapIIpyTy TPAHCIIOPTHOTO 3ac00y B yMOBaX CKJIaJHOTO JIOTiCTUYHOTO cepefioBHINa. IIpo-
6JieMa, 110 BUPillyBasiacsi, IOJIAra€e y BifICYTHOCTI ITOBHOLIHHOI JIOTiKM aBTOHOMHOT'O IIPUIHSATTS PillleHb 1[0/I0 ONepaTUBHOI MapIIpyTH3aLiil
y CHerjiaysi3oBaHUX JIOTICTUYHUX CHCTeMaX. AHAJII3 CydaCHUX CHCTeM KepyBaHHSI TPAHCIIOPTHOIO JIOTiCTUKOIO BUSIBMB IX 0OMEXEHHS L0710
OIIePATUBHOCTI i MOSICHIOBAHOCTI JIOTiKM aBTOHOMHOTO IIPUIHATTS pillleHb II0/I0 MepelIaHyBaHHS MapIIpyTiB. Po3pobiieHo miaxizg 1o dop-
MyBaHHsI MapuIPyTiB, 10 MOeAHYe MO/M(biKOBaHNI aaropuT™M A*, 6araToareHTHe HaBYaHHA 3 MiJKPIllJIeHHAM i TPOCTOPOBO-4acoBi rpacdosi
HelipoHH] Mepexi (STGCN). BiAMiHHMMU pucaMy HBOTO MiIXOAY € IMOEJHAHHS IPOCTOPOBO-9ACOBOTO ITPOTHO3YBAHHS, 6AaraToareHTHOTO
MPUMHSATTS PillleHb i MOAYJIBHOI apXiTeKTypH CUCTEMH, 1110 3a6e3Iiedye aflalTUBHICTb, MacIITA00BAHICTh, CTIIIKICTD /10 TOripIIeHHs 3B 43Ky i
TIOSICHIOBAHICTh pillleHb L0710 MapLIPyTH3allii TPAaHCIIOPTY B 3aKPUTHX peKOH(ITypoBaHUX Mepekax. ExcriepuMeHTanbHe MOPiBHIHHS PO3-
pob6:eHoro mizfxoxy i aHasoris Ha 6a3i A* i STGCN, npoBezieHe Ha iMiTanifiHill MozeIi JIOTiCTHYHOTO cepe/joBHUINA Oy/iBeIPHOTO MalilaHIMKa
KBapTaJIbHOI 3a6yJ0BH, IT0KA3aJI0 HI0T0 CTATUCTUYHY ITepeBary 3a KpUTepieM yacy MpoxXoKeHHsI MapUIpyTy. IIpy ToOporoBoMy LibOTo KpUTEPito
300 ¢ 3aIIpOIIOHOBaHUM MiZIXifl JOCATaB LBOTO IOKAa3HUKA Y 90% BUMAAKIB, a migxonu Ha ocHOBI STGCN i A* —y 79% i 57% Bunagkis. IIpu
1IbOMY, 3Ha4eHHsI 95-T0 IIPOLIeHTUJIsI CTaHOBUIIO; 310 ¢, 360 ¢ i 410 ¢ 7151 3anporioHoBaHoro miaxoay, STGCN i A*. I1i pe3ys1bTaTh MOSICHIOIOThCS
TI0€IHAHHAM ITPOTHO3YBAaHHS CTaHY MepeXi i a/JallTUBHOrO MeperlaHyBaHHS MapIIPyTiB. Pe3yIbTaTi ZOCTipKeHHS MOXYTb 6yTH BUKOPHCTa-
Hi ITPU IIPOEKTYBAHHS {HTEIEKTYaJIbHUX CUCTEM KEPYBaHHS TPAHCIIOPTHOIO JIOTiCTUKOIO HA iHIIMX 00’€KTax i3 JMHAMIYHOIO TPAHCIOPTHOIO
iH(PaCTPyKTypoIo.

Kurrouogi cioBa: A*, GyziiBesIbHA JIOTiCTHKA, TeKCarOHaIbHA MOZIE/Tb CEPEIOBUIIA, MAIIMHHE HaBYaHHS, MyJIbTiareHTHiCTh, STGNN.
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PO3POBKA IHOOPMAIIMHO-KOMIT'IOTEPHOI CUCTEMM ABTOMATHU30BAHOT'O KEPYBAHHSA TPAHCIIOPTHUMU
IIOTOKAMMY MAIIIMHO- TA IPUJIAOBYAIBHUX IIAIIPHEMCTB (c. 54-64)

I. }O. YepenaHchKa, A. }0. Ca3oHOB, [I. B. Tepemenko, II. II. MeapHHYyK, M. II. MeasHHYYK, C. B. Kanpuyk, B. A. SIHOBCBKHIA,
0. II. l'onuapeHko, O. ®. CoxonoBchkuii, JI. I. CaBueHKO

O6’eKTOM JJOCTIi/PKEHD € TIPOIleC KepyBaHHs TPAaHCIIOPTHUMH ITOTOKAMHU Ha MALIMHO- Ta NMPUIaJ00yAiBHUX HifnpuemcTBax. IIpobiema,
sIKa BUpIlyBasack, MOJATAa€ y HEOOXiZHOCTI MIBUAKOI Ta ed)eKTUBHOI 06pOOKH iH(oOpMAIlil Ta NPUIHATTS NMPABWJIBHUX i 0GI'PyHTOBAaHUX
JIOTiCTUYHUX pillleHb, IX aBTOMaTU30BaHOTO KOPUTYBAaHHS B PEXMMi peaJlbHOTO 4acy MPOTATOM yChOTO )KUTTEBOTO LUKy BUPOOHUIITBA. [is
11bOro po3po6ieHo iHdopMariiiiHo-koMT IoTepHy cucteMy (IKC) /11 aBTOMaTH30BaHOTO KepyBaHHs TPAHCIIOPTHUMU ITOTOKaMU Ha MaIIMHO-
Ta IpuIafo0yAiBHUX mifnpueMcrBax. CyTHICTb 11 po6OTH IoJIArae y BUHaYeHHi, KoopAuHallil Ta KOPUIyBaHHI TeXHOJIOT{YHMX MapLIPyTiB
MHO>XMHU IIPUCTPOIB TpaHcnopTyBaHHs (ITTp) B aBTOMAaTU30BaHOMY PEXHUMi Ta PeaJbHOMY uaci py yHnops/IKyBaHHI BUPOOHUUOrO cepeJio-
BUIIA. BimiTHO, 1m0 HoBocTBOpeHa IKC 0XOILIIOE SIK BHYTPIIIHBO-, TaK i 30BHILIIHBO-IEX0Bi JIOTicTHYHI piBHI, 3a6e3Ieuy04r CHHXPOHI3allil0
TEPUTOPiaIbHO PO3IOAIIEHUX €1IEMEHTIB THYYKUX BUPOOHUYMX CUCTEM MAIIMHO- Ta IPUJIafo0yyBaHH:. 3aB/sKMA 3aCTOCYBaHHIO Mypallu-
HOT'0 &JIFOPUTMY PO3IIOALTY 3aBAaHb MK IITp Ta MoK }iKOBaHOTO aAropuTMy A* 3 IIPOCTOPOBO-4aCOBUM PO3IIMPEHHAM rpady, peasizoBaHo
3paTHicTh IKC /10 onmepaTHBHOrO MPUIHATTA pillleHb Ha OCHOBI «KOHIIEMILil koMIpomiciB». Takoyx HoBocTBopeHa IKC ieMOHCTpye BHCOKY
LIBU/IKOZAI0 — 3armo6iraHHs TynmukoBUM cutyarism (deadlocks) 3a 24,9 Mc Ta 6ayaHcyBaHHs HaBaHTakeHH: I1Tp 3a 500 mc. KpiM Toro excre-
PUMEHTAJILHO JJOBE/IEHO CKOPOUEHHSI CyMapHOI JOBXUHU TeXHOJIOT{UHMX MapIIpyTiB y 1,3 pasu, a xosocTux 1npo6iris IITp -y 2,5 pasu. Oue-
BUJHO, 1110 ONTHUMi3alliss MapUIPyTiB CIIpHs€ 3MEHUIEHHIO BYIVIELIEBOTO CJIify, 110 BifgnoBigae Llinsam crasoro po3BUTKY 70 2030 poky. Takoxx
3HIDKEHHS TPY/IOMIiCTKOCTi po6iT Ta iHTe/IeKTyaIbHOIr0 HaBAHTAXKEHHS Ha OIIepaTopa Ma€e OYeBU/IHUI CoLliaIbHUi eeKT.

Kimrouogi cioBa: iHbopMallifiHo-KOMITI0TepHa CHCTeMa, aBTOMATHU30BaHe KePyBaHHsS TPAHCIIOPTHUMM IMOTOKaMH, MeTa €BPUCTHUYHA
OINTHMi3allis, THy4YKa BUPOOHNYA CHCTEMA.
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BU3HAYEHHS PAIIIOHAJIBHOI CUCTEMHU TEXHIYHOT'O YTPUMAHHSA IOKOMOTHBIB 3A BAPTICHHUM ITIOPOT'OM
IPUMHATHOCTI PU3HKY (c. 65-75)

B. €. Boauap, O. B. Oukacos, T. C. I'puineukina, O. C. )KoBHipeHKO

OG’eKT JOCIIi/KEHHA — CUCTeMa TEeXHiYHOro yTPpUMMaHHsA JIOKOMOTHBA, MO/IAHOTO K MHOYKMHA B3a€EMOIIOB’A3aHUX BY3JIiB i3 3a/1aHOIO
CTPYKTYPOIO 3aJIEXKHUX BiZIMOB.

IIpo6siema nosiArae y BUSHAUYEHH] pallioHaIbHOI CCTEMU YTPUMAHHS JIOKOMOTHBA, ITPH SIKii CyMapHi BUTPaTH Ha IUIAHOBI Ta HEIJIAHOBI
PEMOHTH MiHiMaJIbHI 32 yMOBH, 110 PU3UK BiZ]IMOB He II€PEBUIIyEe TPAHUYHOIO PiBHS, 33/JaHOT0 KPUTEPIEM «3HAYEHHS i/l pU3UKOM». 3aIpo-
TIOHOBaHO PU3MK-OPiEHTOBaHY MaTeMaTU4HY MOJie/Ib (hOPMYBaHHS PallioHaJIbHOI CUCTEMHU YTPUMAaHHs, y sAKili 3ajIe)KHi BiIMOBU BpaXoBaHO
«XBUJIAMI» BifiIMOB. CchopMyboBaHO oNTHMIi3alliliHy 3a/jauy MiHiMizallil cyMapHUX BUTpAT Ha IUIAHOBi Ta HEIJIAHOBI PEMOHTH 32 YMOBH
HEINEePEeBUILEHHS PiBHA PU3HKY.

JI71s1 MOJIeJIFOBaHHSI 3aJIe)KHUX BiZIMOB IT0GYZJ0BAHO CTPYKTYPY 3B’SI3KiB By3IiB, 1110 ZI03BOJISIE OLiHIOBATH PU3MK BiIMOBH By3JIiB i cucteMu
B I[iJIOMY 3 ypaxXyBaHHSIM €KOHOMIYHUX HACTiKiB. 3a pe3ysibTaTaM{ MOAEJIIOBAHHS AJIsI HA00OPy cTpaTeriii yTpUMaHHs BUSBJICHO HeJTiHiHHUN
XapakTep 3MiHM CyMapHUX BUTPAT 3i 3pOCTaHHSM JOIIYyCTUMOr'O PiBHS PU3UKY Ta OTPUMAaHO PaH)KyBaHHS €JIEMEHTIB 3a 4aCTOTO0 HEOoOXi/IHO-
CTi PEMOHTHOTO BILJIUBY. L€ TIOSACHIOETHCSA MePepOo3NOiIoM MiXk IJTAHOBUMMU Ta HETUTAHOBUMM Bi[HOBJIEHHAMMU ITPU 3MiHi TPUITHATOTO MTOpO-
ra pu3uKy. ITokazaHo, 1[0 ypaxyBaHHsI 3aJI)KHUX Bi/JMOB 361/IbIITye OLIiHKY BUTPAT Ha CUCTEMY YTPUMaHHS IIOPiBHSHO 3 MO/IEJLTIO He3aJIeXKHUX
BiZMOB Ha 18-47% 3aJ1e)KHO Bifi MIPUIHATOro Mopora pyu3uKy. BiMiHHOIO pHCOI0 Mi/IXO/Y € IMO€HaHHA KPUTEPil0 «3HAYeHHH ITiJi PUBUKOM»
3 ypaxyBaHHSIM 3aJI€)KHUX BiZIMOB y €IMHIH ITpo1iefypi BUOOPY cTpaTerii, 110 3a6e31evuye IOpiBHSHHS CTPATETiH 3 IIKAIOI0 «PU3UK-BUTPATH».

Pe3ysibTaTH OCTiZPKEHHSI MOXKYTh OYyTH BUKOPHCTAHI ITifl Yac IJIAaHyBaHHS 0OCATIB i mepiofMYHOCT]I TeXHIYHOTrO 06CIyrOBYBaHHS Ta pe-
MOHTY JIOKOMOTUBHOTI'O ITapKy. [IpakTHYHe 3aCTOCYBaHHS IOJISITa€ Y BCTAHOBJIEHI BiZITIOBIAHOCTI MPUIHATOrO AOMYCTUMOTO PiBHSI PU3UKY Ta
crparerii TOiP (TexHI4HOrO 06C/IyTOBYBaHHS i PEMOHTY).

Kirro4oBi coBa: JJIOKOMOTUB, PU3UK-OPi€EHTOBAaHA CTpaTeris TEXHIUHOr0 yTPUMaHHS, 3aJIeXKHi Bi]MOBH, 3HaUE€HHS I1iJ] pU3UKOM.
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PO3POBKA METO/1Y BUSHAYEHH S HABAHTAYKEHHS MAIIIMHICTA IT0i3JA HA OCHOBI BATATOKPUTEPIAJILHOI
ATUTUBHOI MOJEJII I NIABUINTEHHA BE3NEKHU 3AJII3HUYHUX IEPEBE3EHD (c. 76-86)

0. M. T'opo6uenko, [I. O. 3aika, O. B. Heseapos, I. M. T'oxy®6, B. II. TkaueHko, C. B. Kapa

OG6’eKTOM [IOCTi/PKEHHSI € HaBaHTa)XeHHICTh MaIIMHICTa JJOKOMOTHBA IIifi yac KepyBaHHs Ioi3foM. Ha TemepimHiil yac gocimpkeHHs
BILIMBY JIFOZICBKOT0 (DaKTOpy Ha KePyBaHHS 110i3/{0M BUKOHAHE He IIOBHICTIO. [[pUYrHaMU IIbOT0 € 6araTtohaKTOpHICTh Ais/IBHOCTI MalIMHICTa,
00Me)XeHICTh CTATUCTUYHUX JAHUX, CKJIAHICTh BU3HAYeHHsI IIcuxo(diziosoriyHoro crany jroguHu. Ipo6sieMa rossArae y BiICyTHOCTI HAyKOBO
06I'PYHTOBAHOTO METOAy BU3HAYCHHs PiBHS HaBAaHTA)XEHHOCTI MAIIMHICTA Bif| 4ac Moi3AKu. B po6oTi BUpilIeHo 1o mpo6sieMy Ta OTPUMaHO
KiNbKiCHI XapaKTepUCTUKU CTaHy JIIOJUHU-0IIepaTopa IIPU eKCIUIyaTallil TrOBOro pyXoMoro CKJIafy. 3aBJsiki BU3HAUeHHIO [TapaMeTpiB cepe-
JIOBUIIA, B IKOMY (DYHKI[IOHYe epraTyHa CHCTeMa «MAalIHHICT-TI0I3/» Ta (aKTopiB, 0 BIUIMBAIOTh HAa HABAHTa)KEHHS MAIIMHICTa, BAAIOCh
BUPIIINTH ITOCTABJIEHY Ipo6seMy. Ha OCHOBI ITUX ZaHUX PO3pOO6JIEHO KPUTEPil, 32 IKMM BU3HAYA€THCSI HABAHTAKEHHSI.

Mertoz, 6a3yeThbCcsl HA aAUTUBHOMY IIZIXOZi, 10 TIOEHYE IMOTIK iH(opMariii, ckiafHicTh 30BHIIIHIX yMOB i (hakTop IIBUAKOCTI IPUMHATTS pi-
nreHHs1. [TepeBaramMy TaKoro IIZXO/y € BiZJHOCHA IIPOCTOTA PO3PAXYHKIB, 1110 3a6e3Iiedye JIETKIiCTb peasti3alii KOHTPOJII0 CTaHy MAIIMHICTa Ha 60pTy
JIOKOMOTHMBA B peaJIbHOMY 4aci. BcTaHOBJIEHO, 1110 3arajibHa KiJIbKiCTbh CUTHAJIIB, 1110 BIUIMBA€ HA MAlIMHICTa, ocsArae 20300, 3 HUX KPUTUYHO BaYXIIU-
BHX [0 165. BcTaHOBJIEHO, 11J0 OCHOBHUM P€3€PBOM 3HIDKEHHs HaBAHTAXKEHHs Ha JIFOAWHY B €praTUYHIl CUCTEMI «MAIIUHICT — MOI3/1» € 3HIDKEHHS
KizibKocCTi iH(opMalii, 1110 HaXOANUTH 0 MAIIMHICTA MO13a. B Moia/IblioMy OTpYMaHi pe3y/IbTaTH JOCTi/KEHHS MOXKyTh OYyTH BUKOPHCTAHI ISt
OLIIHKY Pi3HUX PEXXUMIB pyXy Ha Pi3HUX HAIIpsMKaXx /ISl BUSIBJIEHHS HaHOUIbII HeGe3MMeuHNX BeJIMUMH HaBaHTOKEHHS Ha MalInHicTa. Takox Iii
JIOCTi/IKEHHsI OYAyTh CITYTYBAaTH IAIPYHTSIM /IS BIPOBAPKEHHS i KOPUT'YBaHHS (DyHKIiif IOKOMOTHBHHX CHUCTEM ITiITPUMKU ITPUMHSATTS PillleHb.

KurrouoBi coBa: 3a/1i3HUYHUI TPaHCIIOPT, 6e311eKa pyxy, TATOBUM pyxoMuUii CkJiajl, KOTHITUBHE HaBaHTa)KeHHs, €praTUyHa CUCTeMa.
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BATATOKPUTEPIAJIbHA OIITUMIBAIIIA CKJIAZITY TETEPOTEHHOI'O ITIAPKY BILTIA B YMOBAX MMOBIPHICHOI
IPOTUAII CEPEJIOBUIIIA HA OCHOBI MATEMATHYHOTI'O TA IMITAIIITHOTI'O MOJIEJTFOBAHHH (c. 87-96)

B. C. Kopsuees, O. M. fIpemko

OG6’eKTOM JIOCTIi/PKEHHS € TeTEPOreHHUH TTapK 6e3MiIOTHUX JiiTabHUX anapatiB (BILTA), 1110 CKJIa/IaeThest 3 IBOX TUITIB artapaTiB — OCHOBHUX
Ta JIONOMDKHUX, Ta (DYHKIIIOHye B yMOBaxX HMOBipHicHOI IpoTuzii cepefoBuna. BupinryBasack rnpo6sieMa BU3HaUYeHHs! PaljioHaJIbHOIO BHOO-
Py CIBBiJHOLIEHHSI MK OCHOBHUMHU Ta J0NOMbKXHUMU BILIA, Bij AKOro 3a71€)KaTh )XUBYUiCTb CUCTEMU, PiBEHb MOXJIMBUX BTPAT i 3arajbHi
pecypcHi BUTpaTH. 3allpoIIOHOBAaHO JBOKPUTEpiaJbHYy AUCKPETHY MaTeMaTH4Hy IIOCTAaHOBKY 3afiadi, y sIKili MiHiMi3yloTbcs HaliiMOBipHilIe
YKCJIO BTPAT OCHOBHHUX aIlapaTiB Ta KiJbKicTb AonoMibkHuX BIUIA. Po3risaaatoun rereporeHHuit mapk BIUIA, iiMOBipHICTh BTpaTH GYAb-SIKOTO
3 €JIEMEHTIB IbOT0 TTAPKY € Pi3HOI0, 0COOJIMBO BPAaXOBYIOUH, IO THIH BITIA MOXKyTh GyTH pi3sHIMHM B HOMY. Le CyTTeBO YCKIIaJHIOE MOXKJIUBICTh
3a J101IoMOrol0 Hel BiTBOPIOETHCS TIOCJIiIOBHUI XapaKTep MOZiH, BpaXOBYIOUH 3MiHY CKJIaJy eJIeMEHTIB ITiCJIsl KOXKHOI MMOBipHOI BTpaTH. B 11
apxiTeKTypi MOXKHA BUALUTATH GJIOKYU reHepallii BUITJIKOBUX CIieHapilB, MOZIE/TIOBAaHHS BTPAT €JIEMEHTIB IIAPKY Ta CTATUCTUYHY 006pOOKY pe3ysib-
TariB. [lyist 11 mepeBipku Gys10 3po6sIeHO aHATITUYHUI PO3IIOALI [yIst 6a30BOTO ClieHapilo Ta moby0BaHO ITapeTo-onTHMaIbHy MHOXKHUHY KOH(]I-
rypariiii reTeporeHHOro rmapKy. MakcHMasbHa po36KHICTh eMITIpPHYHOTO Ta aHATITHYHOTO PO3MOZLTIB cTaHOBUTH 0,49% 1ipu N = 50000 iTepariiii.



1Ii pe3yspraTyl BifloGpaKarOTh 3aJISKHICTH Bijj 3MEHIIEHHS BTPAT /11 OCHOBHOI TPYITH €IEMEHTIB MapKy Ta KLIBKOCTI JOTTOMDKHUX amlaparis,

SIKi BBOXKAIOTBCS JIELIEeBIIMMU Ta BUKOHYIOTb POJIb MiZIBUIIEHHS CTikKkocTi /i cucteMu. OTpuMaHi pe3y/bTaTy MPUAATHI AJIsl IoIepeJHbOro

aHaJsIi3y IpH MMPOEKTYBaHHI TeTepOreHHOro napkKy BILIA 3 eqeMeHTaMU Pi3HHUX THIIIB, pi3HOTO (PYHKI[IOHAILHOTO IMPU3HAYEHHS Ta BApTOCTI.
KorrouoBi ciioBa: 6e3ITijIOTHi JIiTa/IbHI arapaty, reTeporeHHU mapK, 6araToKpuTepiaibHa onTuMisanist, metos MonTte-Kapiio.
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PO3POBKA METOJY BUSHAYEHHS JIOBXXWHU CEPII APTUJIEPIMICHKOI'O BOTHIO HA OCHOBI MMOBIPHICHO-
AHAJITUYHOTI'O MOAEJTIOBAHHSA TA HEYITKOTO BATATOKPUTEPIAJIBHOT'O OIIIHKOBAHHA (c. 97-110)

M. B. Makcumos, O. B. Ko3gos, O. M. MakcumoB, P. M. PsaGouiamnka

OG’€KTOM [JIOCJIi/PKEHHSI € TIPOLIeCH KePyBaHHsI BOTHEM apTHJIEPifICHKUX YCTAHOBOK B YMOBaX HEBU3HAYeHUX 30ypeHb IIPH 3aCTOCYBaHH{
TakTHKN «shoot-and-scoot». Bupimryerscs mpo6siema IiBuIeHHs e()eKTUBHOCTI apTUIEPiiiChKOT0 BOTHIO Ta CKOPOYEHHS Yacy BUKOHAHHS
BOI'HEBUX 3aBJlaHb IIUIIXOM ONTUMAJILHOTO BUGOPY KiJIbKOCT] MOCTPiiB y cepii.

Jl1st OIfiHKM epeKTUBHOCTI CTpi/IbOM, Yyacy BUKOHAHHS 3aBAAHb Ta PU3UKY YPaKEHHs apTHJIepiliCbKOi YCTAaHOBKU 3a pPi3HUX 3HAYEeHb
JIOBXKMHU BOTHEBOI cepii 3aCTOCOBaHO METO[M MMOBipHICHO-aHAITUYHOTO MOJie/f0BaHH:A. [T BUOOPY HaiKpaIioro pilieHHs 3a HA60pOM
CymepewInBUX KPUTePiiB BUKOPUCTOBYEThCS allapaT HeuiTKoi JIOTikM, 110 /103BoJifAe (opMasisyBaTi Ipoliec MPUMHATTA pillleHb B yMOBax
HEBU3HAYEHOCTI.

Po3po6sieHO MeTO/] BU3HAYEHHS PallioOHaIbHOI IOBKMHU cepili cTpiiboH, 1o repedadae (hOpMyBaHHS y3araJIbHEHOIO KPUTEPIIO, TIOIIYK
MHO)XHHU JIOKQJTbHUX MaKCUMyMIB Ta iX IOZaJIbIIy OI[iHKYy 3a JOITOMOT'OI0 HEJiTKOI MozesIi. 3armporioHOBaHUH MiZXiJ J03BOJIsIE BPaxyBaTH
BILIMB BUIIQJIKOBUX 30ypeHb, 30KpeMa MOXKJINBE CTPUOKOIIOi6He 361/IbIIeHHs 3HOCY CTBOJIA IIiJ] Yac BUKOHAHHS Cepill CTPiab0H.

OTpUMAaHO pe3y/IbTaTH 00YHMCIIOBAIbHUX €KCIIEPUMEHTIB, 110 MiATBEP/KYIOTH e(heKTUBHICTh 3aIIPOTIOHOBAHOIO METOAY. Bysio BUsIBIIEHO,
1110 3a6e31edyeThCsl Mi/IBUIIEHHS e(eKTUBHOCTI cTpinbou Ha 11,6-20,8% MOPIBHAHO 3 IMiAX00M (hiKCOBAHOI JOBKMHY BOTHEBUX Cepiif, a Ta-
KO)X CKOPOUEHHsI Yacy BUKOHAHHS BOTHEBHUX 3aB/aHb J10 31,6%. KpiM Toro, y 6ibIIOCTi BUMIQAKIB CIIOCTEPIraeThesl 3MEHILIEHHST 3araJIbHOTO
yacy Tepe6yBaHHs YCTAHOBOK HAa BOTHEBHX TO3UIIiAX, 1[0 CBIAYMTD IIPO 3HIDKEHHS PU3UKY Ypa)kKeHHsI KOHTpOaTapeTHIMU 3aco6aMHu.

Po3poGiieHNiT MeTos; MOJKe OyTH 3aCTOCOBAHMII y CHCTeMaxX KepyBaHHsI Cy4aCHHUMU apTHIIEPIHCHKUMU YCTAHOBKAMU /IS ITiJIBUILECHHS
eexTUBHOCTI X 601I0BOT0 3aCTOCYBAaHHSI B YMOBAaX HEBU3HAUEHOCT.

KorrouoBi croBa: aptusiepilicbka cTpisib6a, BOTHEBA cepist, UMOBipHiCHO-aHATITUYHE MOZEJTIOBAHHSI, HEYiTKA JIOTiKa, 6araToKpuTepiabHe
OILIiHIOBaHHSI.



