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Evaluating the effectiveness of the implementation of an
investment project is a key issue when making management
decisions both at the stage of setting up a startup and for
expanding an existing business.

This paper reports a systematic approach to building
a mathematical model to solve the task of forecasting the
effectiveness of business projects, taking into account the
influence of factors of the external economic environment.
Proposed factors include the impact of supply and demand
on the price of goods, political and industry risks, the volume
of commodity supply and sales. In view of this, a method for
calculating the political component of the discount coefficient
using the Fourier series has been proposed. Using the theory
of differential equations, correlation and regression analysis,
amathematical model for forecasting indicators of efficiency of
business project implementation taking into account the influ-
ence of factors of the external economic environment has been
constructed. Based on it, a generalized algorithm for applying
a mathematical model to predict the effectiveness of invest-
ment projects in various business sectors has been developed.

The results from applying differential equations and
variable discount coefficient showed a decrease in NPV by
14 %, and PI by 5.1 %, due to more accurate consideration
of the political component in calculating the discount factor.
Also, with the influence of supply and demand on the price
of goods and nonlinear cash flows, it was found that the
payback period does not clearly indicate the effectiveness of
the implementation of an investment business project. Deter-
mining these factors provides more accurate information to
the investor or business owner when forecasting the stability
of a business project for making management decisions on its
implementation.

Keywords: mathematical model, forecasting the effecti-
veness of a business project, synergistic approach, net pre-
sent value.
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The object of this study is the process of identifying im-
plicit relationships between public services and the process
of forming portfolios and groups of services determined on
the basis of the formulated principle of combining services.
The task to identify groups of interconnected services, which
is relevant in view of the processes of digital transformation
in the field of public services, was addressed. Expanding
portfolios of public services thru the formed groups of inter-
connected services could make it possible to better take into
account the interests of users, as well as simplify the process
of development and reengineering of public services. The
proposed approach to form groups of services would reduce
the cost and complexity of reengineering services or convert-
ing them into electronic form.

The result of research is a new principle of combining or
grouping services, which is based on the methods of intelli-
gent analysis. The basis of the proposed principle of forming
groups of services is a simple and effective mathematical
apparatus of applying similarity coefficients to establish
the similarity of sets, which has not yet been used in the
field of public services. The presence of interrelationships
between services was established based on the analysis of
Jaccard and Sorensen similarity coefficients. An algorithm
for forming groups of services based on a new principle has
been developed. The relationship between services was
established as a result of the analysis of the composition
of services, that is, the documents or data necessary for
the provision of these services. This allows applying the
proposed approach without restrictions and additional con-
ditions. The developed algorithm also allows for «What-if»
analysis of the obtained results. An illustrative example was
considered: for a set of 10 services, 4 groups of services are
formed. Suggestions for applying the proposed approach
are provided.

Keywords: information technology of intelligent analysis,
algorithm of grouping public services, service portfolio, Jac-
quard similarity coefficient, Sorensen similarity coefficient.
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The object of research is the operator of a mobile fire in-
stallation; the subject of research is the operator’s characteris-
tics, particularly his reliability. The method of determining the
reliability of a mobile fire installation operator as a functional
element of a dynamic system is substantiated. Operator failure
is interpreted as the output of its frequency characteristics be-
yond permissible limits. Analytical dependences for variations
of the operator’s frequency characteristics on variations of its
parameters — transmission coefficient, delay time, and time
constant are constructed. The amplitude and phase reliability
of the operator of a mobile fire installation are determined us-
ing the Laplace functions, the arguments of which are the per-
missible values of variations in the frequency characteristics of
the operator and variations of its parameters. Determination
of variations of operator parameters is carried out by the in-
strumental method using the operator’s activity monitoring
system. The test effect on the operator of a mobile fire instal-
lation is carried out in the form of a rectangular pulse that
formalizes the change in the position of the combustion cell
at a priori a given distance over a priori predetermined time.
A signal characterizing the operator’s response to the test
impact is determined using the Laplace integral transform.
Measuring the parameters of this signal allows you to de-
termine the variations in operator parameters that are used
to determine its reliability. It is shown that for variations
of operator parameters, the values of which are 10.0 % with
RMS deviations of 3.3 %, with a probability of 0.8715 the am-
plitude-frequency and phase-frequency characteristics at the
time of its control will not differ from their nominal values by
more than 5.0 %. The requirements regarding the reliability of
the operator’s activity control system are determined.

Keywords: fire installation operator, operator reliability,
parameter variations, dynamic parameters, test impact.
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Ambon City is the capital of Maluku Province. The rapid
growth of transportation facilities in Ambon City has resulted
in traffic problems such as traffic accidents. This study aims to
model the probability of four-wheeled vehicle accidents. Fac-
tors reviewed in this study include socioeconomic and travel
patterns, driving equipment and preparation, driving habits,
and driving behavior. The survey was conducted using inter-
view and questionnaire survey methods with a total of 127 re-
spondents who had experienced an accident. The research
method used is data analysis using Structural Equation Mo-
deling (SEM) using SmartPLS software. Result of accident
modeling Y=—0.203X1+(—0.179X2)+0.214X3+0.536X4. The
first biggest influence on the chance of an accident is driving
behavior characteristics (X4) is driving under the influence of
alcohol (X4.7). The more often you drive under the influence
of alcohol, the higher the chance of an accident. Thus, when
a driver drives its vehicle under the influence of alcohol, the
higher the chance that the driver will have a traffic accident.
So that there is a need for cooperation between the police
and related parties in dealing with accidents and reducing
the risk of traffic accidents such as providing socialization or
information, through newspapers or electronic media to the
people in Ambon City regarding the importance of increasing
awareness of driving safety.
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With technology innovation and market complexity, this
paper examines a dual-channel supply chain with one man-
ufacturer and one retailer. A manufacturer performs the
encroachment by selling products through offline retail and
direct online channels. It also provides an extended warranty
service with the product sold in both channels. This study
identifies the best pricing and extended warranty strategies
as decision variables to maximize profits for the dual-channel
supply chain under the demand substitution effect. Despite
the centralized scenario, a decision-making model in the
decentralized scenario is also developed using Stackelberg’s
game to determine optimal decision variables. The results
demonstrate that the centralized scenario consistently out-
performs the decentralized scenario. Thus, coordination con-
tracts are proposed considering the profit structure, revenue-
sharing and cost-sharing contracts to coordinate and promote
a win-win situation for supply chain members. Furthermore,
demand substitution effects are investigated for channel
parameters represented in the initial market size, price sensi-
tivity coefficient, and warranty length sensitivity coefficient
on optimal decision variables. From the sensitivity analysis,
these parameters have a different substitution effect on the
optimal decision in each channel. The price and extended
warranty length offered in a dual channel positively correlate
with the market size and warranty length sensitivity coeffi-
cient of the corresponding channel. However, they negatively
correlate with the price sensitivity coefficient. Accordingly,
a similar situation occurs for the profit of each channel. Last,
the discussion supports the theoretical results and generates
managerial insights for practical decision-making.

Keywords: coordination mechanism, game theory, pric-
ing decision, supply chain design.

References

1. Sheth, J. N. (2021). Post-pandemic marketing: when the
peripheral becomes the core. Journal of Research in Interac-
tive Marketing, 16 (1), 37—44. doi: https://doi.org/10.1108/
jrim-03-2021-0074

2. Tahirov, N., Glock, C. H. (2022). Manufacturer encroach-
ment and channel conflicts: A systematic review of the
literature. European Journal of Operational Research,
302 (2), 403-426. doi: https://doi.org/10.1016/j.ejor.
2021.12.006

16.

. Giri, B. C,, Roy, B. (2015). Dual-channel competition: the

impact of pricing strategies, sales effort and market share. In-
ternational Journal of Management Science and Engineering
Management, 11 (4), 203—212. doi: https://doi.org/10.1080/
17509653.2015.1055342

. Hosseini-Motlagh, S.-M., Johari, M., Pazari, P. (2022). Coor-

dinating pricing, warranty replacement and sales service de-
cisions in a competitive dual-channel retailing system. Com-
puters & Industrial Engineering, 163, 107862. doi: https://
doi.org/10.1016/j.cie.2021.107862

. Zhang, Y., He, Z., He, S., Cai, K., Wang, D. (2020). Manufac-

turer warranty service outsourcing strategies in a dual-chan-
nel supply chain. International Transactions in Operational
Research, 27 (6), 2899-2926. doi: https://doi.org/10.1111/
itor.12769

. Bian, Y, Xie, J., Archibald, T. W, Sun, Y. (2019). Optimal

extended warranty strategy: Offering trade-in service or
not? European Journal of Operational Research, 278 (1),
240-254. doi: https://doi.org/10.1016/j.ejor.2019.04.015

. He, Z., Huang, D., He, S. (2018). Design of extended

warranty service in a dual supply channel. Total Quality
Management & Business Excellence, 29 (9-10), 1089-1107.
doi: https://doi.org/10.1080,/14783363.2018.1486555

. Huy, J,, Sun, S, Zhang, X.Meng, Q. (2022). Optimal Ex-

tended Warranty Strategy: Provided by Manufacturer or
E-Commerce Platform? Sustainability, 14 (19), 12157.
doi: https://doi.org/10.3390 /su141912157

. Wang, Y, Yu, Z., Ji, X. (2018). Coordination of e-commerce

supply chain when e-commerce platform providing sales ser-
vice and extended warranty service. Journal of Control and
Decision, 7 (3), 241-261. doi: https://doi.org/10.1080/
23307706.2018.1549515

. Feng, L., Jin, M. (2022). Platform vs. Manufacturer: Who

should implement innovation in e-commerce supply chains?
Transportation Research Part E: Logistics and Transpor-
tation Review, 166, 102858. doi: https://doi.org/10.1016/
jtre.2022.102858

. Kurudzhy, Y., Mayorova, 1., Moskvichenko, I. (2022). Build-

ing a model of supply chains duopoly taking into account the
marketing and innovative activities of manufacturing enter-
prises. Eastern-European Journal of Enterprise Technologies,
2 (3 (116)), 15-21. doi: https://doi.org/10.15587/1729-
4061.2022.253821

. Liu, A, Li, D, Jie, M., Li, Z. (2022). Coordination through

revenue sharing contract in an E-commerce supply chain
with consumer preference. Managerial and Decision Eco-
nomics, 43 (6), 2467-2479. doi: https://doi.org/10.1002/
mde.3538

. Liu, X,, Du, W,, Sun, Y. (2020). Green Supply Chain Deci-

sions Under Different Power Structures: Wholesale Price
vs. Revenue Sharing Contract. International Journal of
Environmental Research and Public Health, 17 (21), 7737.
doi: https://doi.org/10.3390 /ijerph17217737

. Zhang, R, Liu, J., Qian, Y. (2022). Wholesale-price vs

cost-sharing contracts in a green supply chain with refer-
ence price effect under different power structures. Kyber-
netes, 52 (5), 1879-1902. doi: https://doi.org/10.1108/
k-11-2021-1096

.Yi, S, Yu, L., Zhang, Z. (2020). Research on Pricing Stra-

tegy of Dual-Channel Supply Chain Based on Customer
Value and Value-Added Service. Mathematics, 9 (1), 11.
doi: https://doi.org/10.3390/math9010011

Qin, X,, Su, Q., Huang, S. H. (2017). Extended warranty
strategies for online shopping supply chain with competing



suppliers considering component reliability. Journal of Sys-
tems Science and Systems Engineering, 26 (6), 753-773.
doi: https://doi.org/10.1007 /s11518-017-5355-3

17. Zhu, X, Ding, L., Guo, Y., Zhu, H. (2022). Decision and
coordination analysis of extended warranty service in
a remanufacturing closed-loop supply chain with dual
price sensitivity under different channel power structures.
RAIRO - Operations Research, 56 (3), 1149-1166.
doi: https://doi.org/10.1051 /r0,/2022046

18. Matsui, K. (2017). When should a manufacturer set its
direct price and wholesale price in dual-channel supply
chains? European Journal of Operational Research, 258 (2),
501-511. doi: https://doi.org/10.1016/j.€jor.2016.08.048

19. Panda, S., Modak, N. M., Cardenas-Barron, L. E. (2020).
Does extended warranty depict competitive advantage to
a retailer in a retail-e-tail channel supply chain. Compu-
ters & Industrial Engineering, 149, 106770. doi: https://
doi.org/10.1016/j.cie.2020.106770

20. Ma, J., Ai, X,, Yang, W,, Pan, Y. (2018). Decentralization
versus coordination in competing supply chains under re-
tailers’ extended warranties. Annals of Operations Research,
275 (2), 485-510. doi: https://doi.org/10.1007 /s10479-018-
2871-6

21. Erkoc, M., Gurnani, H., Ray, S., Jin, M. (2022). Quali-
ty investment, inspection policy, and pricing decisions in
a decentralized supply chain. Production and Operations
Management, 32 (1), 207-226. doi: https://doi.org/10.1111/
poms.13831

22. Li, J., Hu, Z., Shi, V., Wang, Q. (2021). Manufacturer’s en-
croachment strategy with substitutable green products. In-
ternational Journal of Production Economics, 235, 108102.
doi: https://doi.org/10.1016 /j.ijpe.2021.108102

23. Lan, C., Yu, X. (2022). Revenue sharing-commission coor-
dination contract for community group buying supply
chain considering promotion effort. Alexandria Engineering
Journal, 61 (4), 2739-2748. doi: https://doi.org/10.1016/
j-2€j.2021.07.043

DOI: 10.15587,/1729-4061.2023.280886
CONSTRUCTION OF A SIMULATION MODEL OF
GOODS DELIVERY IN INTERNATIONAL ROAD
TRANSPORTATION TAKING INTO ACCOUNT
THE FUNCTIONING EFFICIENCY OF LOGISTICS
SUPPLY CHAIN (p. 57-67)

Ievgenii Lebid
National Transport University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-1794-8060

Nataliia Luzhanska
National Transport University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-1271-8728

Iryna Lebid
National Transport University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-0707-4179

Alexander Mazurenko

Ukrainian State University

of Science and Technologies, Dnipro, Ukraine
ORCID: https://orcid.org/0000-0001-5591-1790

Inesa Halona
National Transport University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-1484-1682

Anatolii Horban

State University of Infrastructure

and Technologies, Kyiv, Ukraine

ORCID: https://orcid.org,/0000-0002-3396-0898

Iryna Mykhailenko

Kharkiv National Automobile

and Highway University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-5961-3616

Ievgen Medvediev

Gdansk University of Technology, Gdansk, Poland
Volodymyr Dahl East Ukrainian National
University, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0001-8566-9624

Tetiana Sotnikova

Volodymyr Dahl East Ukrainian National
University, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0001-6929-7672

The object of this study is the process of goods delivery
in international road transport using various types of logis-
tics chains.

The problem being solved is due to the need to deve-
lop recommendations for exporters of goods to reformat or
design new supply chains during wartime. The expediency
of organizing foreign trade operations by the cargo owners’
own forces or with the involvement of enterprises providing
logistics consulting services is considered.

A simulation model of goods delivery in international
road traffic was built and implemented in the GPSS World
simulation automation package.

The model involves the optimization of organizational and
technological processes related to the activity of both a separate
link and the entire supply chain. The study takes into account
the components of the time characteristics of the performance
of preparatory work when establishing cooperation with insti-
tutions and organizations, as well as the direct service of the
exporter. The application of the developed model in practical
activities will provide an opportunity for exporters to obtain
information about the duration and reliability of the stages of
a foreign trade operation and the feasibility of involving consult-
ing enterprises in cooperation. At the same time, the simulation
results reflect the performance indicators of the proposed supply
chains when delivering goods by road transport along various
routes. The proposed simulation model will make it possible
to reduce the time spent searching for links in the formation
of a supply chain by 8-12 %, and the duration of a foreign
trade operation by 10-14 %. Thus, the reliability of coopera-
tion with intermediary organizations will increase by 8—11 %.

Keywords: supply chain, simulation model, logistics
consulting, foreign trade operation, export of goods, interme-
diary services.
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Sustainable development has become the main focus of
transport policy and planning around the world. One of the
practical goals when performing multimodal transportation
is the optimization of logistics costs. That is, the object of
research is the process of multimodal transportation. Em-
pirical research shows that the problem of optimization of
transportation costs can be solved by different methods. But
the result will be similar. In the given approach, only one
component of the transportation process is subject to opti-
mization, which is the overload time. The solutions are based
on the method of mass service theory and the method based
on fuzzy logic. With the help of these methods, based on
practical data, time parameters were calculated that charac-
terize overloading from railway transport to road transport.
The application of the method of a weakly formalized pro-
cess in relation to transport logistics was considered, taking
into account not only quantitative estimates but also quali-
tative, vaguely defined criteria that do not lend themselves
to formalization, and the relationships between them. The
model was developed for further research of this process,
prediction of its behavior, optimization of functioning. It is
based on the technology of fuzzy sets. The results obtained
using the agent model based on the mass service network
and the model based on fuzzy logic differ within the permis-
sible specified limits of no more than 5-7 %. The application
of fuzzy logic in the logistics of multimodal transportation is
relevant and gives the best results compared to traditional
methods of the theory of mass service systems. The article
includes comparisons that reflect the advantages of the
proposed approach. The obtained results are of a practical
nature and can be used to make a decision on choosing
aroute and /or when transferring from one mode of transport
to another.



Keywords: multimodal transportation, freight road trans-
portation, decision-making, fuzzy logic, supply chain, trans-
port logistics, interaction of rail and road transport, route
selection, logistics processes.
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PO3POBKA TA OBIPYHTYBAHHSI CHHTEMHOI'O METOAUYHOTO NIAXO0AY 40 OIUIHKU E®@EKTUBHOCTI
BIPOBAJI[KEHHS IHBECTUIIITHOTO BISHEC-IIPOEKTY B YMOBAX BILUINBY @AKTOPIB 30BHINIIHHOTO
PHUHKOBOI'O CEPE/JOBUIIA (c. 6-21)

J1. B. Ka6auenxo, E. O. Jlanxanos

Omuinka eeKTUBHOCTI BIIPOBAKEHHST iHBECTUIIIITHOTO MTPOEKTY € KJIIOYOBUM ITMUTAHHSM TIPU TIPUIHATTI YIPABIIHCHKUX PillleHb SIK Ha
eTari CTBOPEHHSI CTApTaIly, TaK i JUIsl PO3IINPEHHs Ai040ro GizHecy.

B po6oti po3pobiieHo cueTeMHMI MHXIJ 00 CTBOPEHHST MaTeMaTHYHOT MOJIEJI /Il BUPIIIEHHS TIPOGJIeMU IPOTHO3YBaHHs e(heKTHB-
HOCTI GI3HEC-TIPOEKTIB 3 ypaXyBaHHAM BILIUBY (DaKTOPIB 30BHIITHBOTO EKOHOMIUHOTO cepenoButia. /[0 Takux (hakTopiB MPOMOHYETHCS BKIIO-
YUTH: BIUIUB TIOMUTY i TIPOTIO3UILT HA I[iHY TOBapYy, MOJITHYHI i raimy3eBi pusnku, 06’eMn ToBapo3abesnedenHs Ta MpoIaxKiB. 3 OrJIsLy Ha Iie,
3aMPOIIOHOBAHO METO/] PO3PaXyHKY MOJITUYHOI CKJIA0BOI KoeillieHTy IUCKOHTYBaHHs i3 3acrocyBaHHsaM psais Dyp’e. I3 3actocyBanHsM
Teopii anepeHIiiHNX PiBHAHD, KOPEJSIIHHOTO Ta PerpeciiHoOTo aHami3y po3podIeH0 MaTeMaTHYHy MOJETb MPOrHO3YBAHHS MTOKA3HUKIB
e(eKTUBHOCTI BIPOBAKEHHsI Gi3HEC-TIPOEKTY 3 ypaxyBaHHsM BILUIMBY (haKTOPiB 30BHINIHBLOIO eKOHOMIYHOTO cepeosuiia. Ha 6asi mboro
PO3POOJIEHO y3araJbHEHUIT aJITOPUTM 3aCTOCYBAaHHS MAaTEMATUYHOI MO /ISl TIPOTHO3YBaHHS e(EKTHMBHOCTI IHBECTHIIIHIX TIPOEKTIB
y pi3HUX ranyssx OisHecy.

Otrpumani pesyJsbTaTi IIPU 3aCTOCYBaHHI Ju(pepeHIiNHIX PIBHAHD i 3MIHHOTO KOe(II[iEHTY MCKOHTYBAHHS 110Ka3a/J1 3MEHIIECHHS 110~
xaszuukiB NPV na 14 %, i PI na 5,1 %, 1m0 06yMoBIeH0 GiTbII TOYHUM BPAaXyBaHHSIM TOJITHYHOI CKITATOBOI TIPH PO3PAxXyHKY KoedillieHTy
JMMCKOHTYBaHHs. TakosK, MpU BIUIMBI MOMKTY i TPOTIO3UILT Ha IiHy TOBapy Ta HEJIIHIHUX IPOMIOBUX MOTOKAX OyJO BUSBJICHO, IO TEPMiH
OKYITHOCTI OIHO3HAYHO He BKa3y€ Ha e(heKTUBHICTH BIIPOBAKEHHST IHBECTUIIIHHOTO GizHec-poekTy. Busnauenust iux dakropis gae Gibin
TouHy iH(opMarliio iHBectopy abo BracHUKY Oi3Hecy IPH MPOrHO3YBaHHI CTIHKOCTI Gi3HEC-TTPOEKTY [IJIsT IPUIHATTS YIPABIIHCHKIX PillleHb
1[0/10 10T0 BIIPOBA/IsKEHHSL.

Kii040Bi ciioBa: MateMaTiHyHa MOJIEIb, IPOTHO3YBAHHST eheKTUBHOCTI Gi3HEC-TIPOEKTY, CHHEPTeTUYHMIA MTIXi/l, YMCTHIi AMCKOHTOBAHMIA JIOXI/L.
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BCTAHOBJIEHHSI IPUHIIUITY TPYITYBAHHSI ITYBJITYHUX IOCJIYT HA OCHOBI AHAJII3Y KOE®IIIEHTIB
MIOIBHOCTI (c. 22-29)

0. B. I'aBpuienxo, O. M. Xomenko, O. C. JKypakoscbka, A. B. Koran, P. M. Martsiituyk, A. M. Ilickys, IO. I. XaBikoBa

OO6’eKTOM JIOCTIIKEHHSI € TIPOIIEC BUSIBICHHS HESIBHUX B3a€EMO3B SI3KIB MK IyOIYHIMI TOCTyraMi Ta TIporiec (opMyBaHHs mopTdeis
Ta rpyI MOCIYT, BU3HAYEHNX HA OCHOBI ChOPMYIIHOBAHOTO MPUHITHITY 00'€IHAHHST MOCIyT. BupinryBasach mpobieMa BUSBIEHHS TPYTI B3AEMO-
OB’ SI3aHUX TOCJIYT, KA € aKTYaTbHOIO 3 OIJIsily Ha mporecy 1udposoi Tpanchopmartii B8 cdepi mybriunaux nocayr. Posmmpenns noprdertis
MyGIiYHIX TTOCYT 3a PAXYHOK C(hOPMOBAHIIX TPYTI B3AEMOTIOB SI3aHUX TIOCJIYT A03BOJNTH GisbIile BPAXyBaTH iHTEPECH KOPHCTYBATIB, & TAKOK
CIIPOCTUTH TIPOLEC PO3POOKHU Ta PEiHKUHIPUHTY MyOIiUHUX NOCITYT. 3aIPONOHOBAHMIA M/Xi OPMYBAHHS TPYII OCJIYT I03BOJUThH 3MEHIIH-
TH BapTiCTh Ta CKJIAAHICTb PEIHKUHIPUHTY MOCAYT ab0 TIePeBEAeHHS 1X B €JeKTPOHHMUIT BUTJISIL.

PesysbratoM MOCIIKEHD € HOBUiT IPUHIUIT 00’ €iHaHHS a60 TPYIIYBaHHSI MOCIIYT, SIKUiT 6a3yEThCS HA METO/IAX IHTEIEKTYATIbHOTO AHAIII3Y.
B ocHoBi 3amporonoBaHoro mpuHIKIY (HOPMYBaHHS TPYI TTOCTYT JEKNATHh MPOCTHT Ta eheKTUBHUIT MaTeMaTUYHUIT arapar 3aCTOCYBaHHS
KoeilienTiB MoAIGHOCTI I BCTAHOBJIEHHS MOAIGHOCTI MHOXKWH, KUl 0ci He 3acTocoBYBaBcs B oOmacti mybsiunux nocayr. HasgsuicTs
B32EMO3B’sI3KIB MiK [IOCJIyTaMU BCTAHOBJIIOETCS Ha TTi/IcTaBl aHamisy koedinientis noxiGHocti Kakkapa ta Copercena. Po3pobiieHo anropurm
¢opmyBams TPy MOCTYT Ha OCHOBI HOBOTO MPUHINITY. B3a€M03B 130K MizK MOCIyraMi BCTAHOBJIOETHCS B PE3yJIbTaTi aHATI3Y CKIIATy MOCIYT,
TOOTO IOKYMEHTIB a60 IaHuX, HEOOXIHUX [UIs HAaHHs IUX MocayT. 1le 103B0JIsI€ 3aCTOCOBYBATU 3alPOTNIOHOBAHII THi/Xin 6e3 0OMeKeHb Ta
JOMIATKOBHX YMOB. P0O3p0o0/IeHnil aIrOpuT™ T03BOJISAE TaKoK 3iilcHIOBaTH « W hat-if>-aHamis orpuManux pesysbraTis. Po3rsgHyTO imocTpa-
TUBHUIN TpUKIAL: 17151 MHOKIHA 3 10 mocaryr copmoBano 4 rpynu mocayr. Hagano mpormnoswuttii 1o1o 3acTocyBanHst 3apornoHOBAHOTO T IXO/TY.

KimouoBi caoBa: indopmaniiiHa TeXHOJIOrS IHTEIEKTYaIbHOTO aHAJII3Y, aJTOPUTM IPYIyBaHHs IyOIiYHUX 110C/IYT, HOPT(hEIb HOCIYT,
koedirient nmoaibnocti Kakkapa, koedinient noaiérocti Copencena.
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OBIPYHTYBAHHS METO/1Y BUSHAYEHHS HAZIIITHOCTI OIIEPATOPA MOBLIBHOI NOKEKHOI
YCTAHOBKH (c. 30-37)

10. O. AGpamos, O. €. Bacmanos, B. O. Coouna, B. b. Koxanenko, B. C. Kosomienp

O06’€KTOM JIOCIIKEHHST € OTIePAaTOP MOOITBHOI MOJKEKHOI YCTAHOBKH, a MTPEAMETOM JIOCTI/UKEHHS — XapaKTEPUCTHKH OTEPaToOpa, 30KpeMa,
XapakTepUCTHKU Horo HaxiiHocTi. OGIpyHTOBYETLCS METO/ BU3HAYEHHST HAAIHOCTI oriepatopa MOGIIBHOI MOKEKHOT yCTAHOBKK AK (DYHKIHO-
HAJBHOTO eJIeMEHTA JIUHAMIYHOI cucTeMu. BiMoBa omeparopa TPakTYEThCS SIK BHXi/J HOTO YaCTOTHUX XapaKTEPUCTHK 32 AOIYCTUMI MeXKi.
[TobyoBani aHaiTHYHI 3a/IesKHOCTI st Bapialliii YacTOTHUX XapaKTepUCTHK olflepaTopa Bij Bapialliil fioro mapamerpis — koedilienra nepe-
Jladi, yacy sanisHeHHs i noctiiinoi yacy. Ammiityna Ta $hasoBa HaAifiHOCTI orepaTopa MOOIILHOT MOKEKHOI YCTAHOBKY BU3HAYAIOTHCS Yepe3
dynkmii Jlammaca, apryMeHTaMu SKUX € JOIYCTUMi 3HAYeHHS Bapialliil YacCTOTHUX XapaKTePUCTHK OllepaTtopa Ta Bapialliii Horo mapaMeTpis.
Busnauenns Bapialliil napamerpiB oriepaTopa 3/iIICHIOETbCS IHCTPYMEHTAJbHUM METO/0OM 3a JI0IIOMOIOK CUCTEMU KOHTPOJIIO Jlisi/IbHOCTI
oneparopa. TecT-BIIMB Ha onepaTtopa MOGIIBHOI TTOKEKHOI YCTAHOBKY 3MIHCHIOETHCS Y BUIJIS TIPSMOKYTHOTO IMITYJTbCY, IO (hopMmastizye
3MiHy TTOJIOKEHHST 0CePe/IKY TOPiHHS Ha anpiopi 3a/[aHy BiJICTaHb HA TIPOTsI3i anpiopi 3ajaHoro vyacy. 13 BUKopucTanHsIM iHTerpajsbHOTO Tepe-



TBOpenns Jlanmaca BU3HAYAETHCS CUIHAI, SIKUIT XapaKTepHU3y€e PeakIliio orneparopa Ha TeCT-BIUINB. BumipioBanist mapameTpiB 1[bOro CUTHALY
JI03BOJISIE BUBHAUUTH Bapiallil 1apaMeTpiB ollepaTopa, SKi BAKOPUCTOBYIOThCS /U1l BUHAUeHH foro HaziliHocTi. [Tokasano, 1mo asis Bapiamniit
rapaMeTpiB orepaTopa, BeJInuniu skux ckiaagaiors 10,0 % rnpu cepeHboKBaipaTHUHUX BiaxuiaeHusx 3,3 %, i3 iimosipuictio 0,8715 amruri-
TY/IHO-4aCTOTHA Ta (a30BO-YACTOTHA XAPAKTEPUCTUKHM HA MOMEHT HOTO KOHTPOJIO He OyIyTh BiAPI3HATHCA Bifl IX HOMIHAJILHUX 3HAYCHD
Gisbire Hixk Ha 5,0 %. Busnadyeni BAMOrH CTOCOBHO HAJIHHOCTI CHCTEMU KOHTPOJIIO [MisIBHOCTI OTIepaTopa.

Kir04oBi ciioBa: orepaTtop MoKeKHOI yCTAHOBKHU, HAIIHICT OTlepaTopa, Bapiailii mapaMeTpiB, AMHAMIYHI TapaMeTpu, TeCT-BILIUB.
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AHAJII3 MOJAEJI ATII 3 YOTUPOKOJICHHUMU TPAHCIIOPTHUMHU 3ACOBAMU 3 BUKOPCTAHHAM METOAY
MOJIEJIIOBAHHA CTPYKTYPHUMU PIBHAHHAMMU (c. 38-44)

Muhammad Zainul Arifin, Frando Simon Hukom, Friska Feronica Bn Putri

AMm6oH — cromuns nposiniii Manyky. IIBu/Ke 3poctaHHs TPAHCIIOPTHUX 3ac06iB y MicTi AMOOH CHPUYMHKUIO TPOOJIEME 3 TPAHCIIOP-
TOM, HAIIPUKJIAJ JOPOKHBO-TPAHCHOPTHI npurogu. lle pocaiskeHHs cIpsMoOBaHe Ha MOJEJIIOBAHHS HMOBIPHOCTI aBapili YOTMPUKOIICHUX
TpaHcnopTHUX 3ac00iB. MaKTOPH, PO3IISIHYTI B IBOMY JOCJIUKEHH], BKJIIOYAIOTH COMIaJbHO-eKOHOMIYHI MOJIeJIi Ta MOJIesi MOJ0POIKeEN,
CHOPS/UKEHHS Ta IIJTOTOBKY /IO BOJAIHHS, 3BUUKU BOJIHHS Ta IOBEAIHKY 3a KepMoM. ONHTYBaHHS IIPOBOJINIIOCH METOJAMHU iHTEPB'1O Ta
ankeTyBanns 3aranoM 127 pecronzientis, ki notparmin B JITII. BuxopucTtanuii MeTon A0CTiPKeHHS — aHami3 AaHUX 3a JOIMOMOTOI0 MO-
nesmoBaiis crpykrypuumMu pisastanamu (MCP) 3 Bukopucrannsm mporpaMuoro sabesnedentst SmartPLS. Pesyasrat mogemosants I TII
Y=-0,203X1+(-0,179X2)+0,214X3+0,536X4. Ilepmum Haiibinbumm Brmsom Ha imosipricts JITII € noseginka Boainna (X4) Boainns
B CTaHi alKOroabHOro ci'stuinss (X4.7). Yum vacrime B Kepyere aBToMoGiIeM y HeTBepe3oMy cTami, Tum Buiie imosipuicts ITII. Takum
YIHOM, KOJM BOJill kepye aBTOMOGLIEM y CTaHi aJKOTOJIBHOTO CIU'SHiHHS, TUM BUIIe HIMOBIPHICTBH TOTO, 1O BOJiil MOTPANUTDb y JIOPOXK-
HBO-TPAHCIIOPTHY TPUTOY. TAKUM YMHOM, icHye nmoTpeba y CIiBHpalli MiK TOJIIE0 Ta TTOB'SI3aHUMU CTOPOHAME B POOOTI 3 HElaCHUMU
BUIQJIKaMK Ta 3HUKCHHI PUBHUKY JOPOKHBO-TPAHCIIOPTHUX TIPUTO/I, HAPUKJIA/A, HaaHHsI colliaabHol indopmaliii abo Haganus indopmartii
uepes razeTn un esieKTporHi 3MI oM y MicTi AMOOH 1IOI0 BasKIUBOCTI MiIBUIEHHST 0OI3HAHOCTI OO GE3MEKN BOIHHS.

Kuro4oBi ciioBa: 10p0OKHBO-TPAHCIIOPTHI TIPUTO/H, TIOBE/IIHKA BOJIisl, MOJIeTIoBaHHsl cTpykTypHIUMHU piBHsHHsIMEI (M CP), SmartPLS.
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KOOPIUHAIIIS IBOKAHAJIBHOI'O JIAHITIOTA IIOCTAYAHHS 31 CTPATETTSIMHU IIITHOYTBOPEHHSA TA PO3IINPEHOI
TAPAHTIi B YMOBAX 3AMIIIEHHA IIOIMUTY (c. 45-56)

Debrina Puspita Andriani, Fu-Shiang Tseng

3 Oy Ha TEXHOJOTIYHI iHHOBAIlil Ta CKJIAAHICTh PUHKY, Y IiH CTATTi PO3IIAMAECTHCS IBOKAHAIBHUI JIAHITIOKOK TTOCTABOK 3 OJ[HIM
BUPOOHUKOM 1 OAHUM MpoAaBIeM. BUPOOHUK 31iiCHIOE MOCATaHH, POAAIOYN TIPOAYKIIIO uepes odaiin-po3apiOHy TOPriBIIo Ta mpsaMi
OHJTaltH-KaHasm. Bid Takok Hajiae posiupene rapanTiiine 00CyroByBaHHs Ha IIPOYKT, 1O MPOAAETHCS B 000X KaHaIaX. Y bOMY HOCTi/IPKEeH-
Hi BU3HAYEHO HaliKpalli crparerii MiHOYyTBOPEHHsI Ta PO3IIMPEHOT TapaHTii SK 3MiHHI s IPUIAHATTS pillleHb A1 MaKcuMisattii mpubyTKy
JUTST IBOKQHAJILHOTO JIAHITIOTA TIOCTAYaHHs B yMOBax edekTy 3aMinnu nonuty. He3Baskaioun Ha IeHTPaATi30BaHNi CIleHAPIiii, MOJIC/Ib TPUITHAT-
TS pIllleHb y AENEeHTPATI30BAHOMY CIleHapil Takok po3podJisieThest 3 BukopucTanusM rpu llltakensbepra st BUSHAYEHHST ONTHMATbHIX
3MIHHUX pillleHb. Pe3ysibraTul IeMOHCTPYIOTh, 10 [IEHTPATI30BaHNUiT ClleHapiil cTaGiIbHO TepeBeplIye AeleHTPaTi30BaHuil clieHapiil. Takum
YUHOM, HPOTIOHYIOTHCST KOHTPAKTH HA KOOPAMHAINIO, SIKi BPAXOBYIOTh CTPYKTYPY HPHUOYTKY, KOHTPAKTH PO POSIO/II JOXOAY Ta PO3MOLI
BUTPAT ISl KOOPAMHAIT Ta CIPUSHHS Ge3MporpaiHiil cuTyartii s yYaCHUKIB JIAHIIOra ocTadantst. KpiM Toro, J0CimKyoThes eexTu
3aMIiN[eHHs MTOTINTY /IS TAPaMeTPiB KaHay, IPEICTABICHNX Y T0YaTKOBOMY PO3Mipi PUHKY, KOedII[ieHTi 4y TIUBOCTI /10 1iHN Ta KoedilieHTi
YYTIUBOCTI 10 TPUBAJIOCTI TAPAHTII MIOI0 3MIHHUX OMITUMAJIBHOTO PIillIeHHs. 3 aHAJII3Y Uy TIUBOCTI I1i TTapaMeTPH MAIOTh Pi3HUI BIJINB 3aMiHU
Ha ONTHMAJIbHE PillleHHA B KOXXKHOMY KaHaui. Ilina Ta TpuBasicTb pO3MIMPEHOI rapaHTii, 3aIIpOIIOHOBaHI B MOABIITHOMY KaHaJi, IO3UTUBHO
KOPEJIIOIOTh 3 PO3MiIPOM PUHKY Ta KOeillieHTOM YyTJANBOCTI TPUBAJIOCTI rapanTii BiimoBigHoro kanaxy. Ofnak BOHN HETATUBHO KOPETIOIOTh 3
KoedillieHToM iHOBOI Uy TIMBOCTI. Bi/noBiaHo, aHamoriuna cutyaitis Big0yBaeTbhest i 3 IPUOYTKOM KOKHOTO KaHaiy. Hapemrri, o06roBopeHHs
TATBEPKYE TEOPETUYHI Pe3yJIBTaTH Ta TeHepy€E yIPABJIIHCHKI i1el 71 TIPaKTUYHOTO MPUHHATTS PillleHb.

KurouoBi ciioBa: MexaHi3M KOOPAMHAILT, TEOPIist irop, IIHOBE PillleHHsT, AU3ailH JIAHIIOTA OCTABOK.
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PO3POBKA IMITAIIIAHOT MOJIEJIT JOCTABKU TOBAPIB ¥ MIDKHAPOTHOMY ABTOMOBIJIbHOMY CIIOJIYYEHHI
3 YPAXYBAHHSIM EOEKTUBHOCTI ®YHKIIIOHYBAHHS JIAHOK JIOTICTUYHOTO JIAHITIOTA (c. 57-67)

€. M. Jle6inw, H. O. JIy:kanceka, L. I. JIe6inp, O. O. Masypenko, 1. I. Taabona, A. B. Top6aub, I. B. Muxaiinenko,
€. I1. Meagenes, T. I. CotnikoBa

OG6’eKTOM JOCIIZKEHHS € TIPOLEC JI0CTaBKK TOBaPiB y MIKHAPOIHOMY aBTOMOOGIJIGHOMY CITOJIyY€HH] i3 3aCTOCYBAHHSIM Pi3HUX THIIIB JIOTiC-
TUYHUX JIAHILOTB.

IIpoGiiema, 1o BupitryBasacs, 00ymMosJena norpe6oio y po3po0iii pekoMeH ALl LIst eKCIopTepiB ToBapiB 100 nepedopmarysanis abo
PO3POOKH HOBHX JIAHITIOTIB TTOCTAYAHHS MMijl 9ac BiftHu. PosristHyTo o1ibHicTs opranisanii 30BHIIIHBOTOPTOBEIBHIX OIEPAIil BIACHUMI
CHJIAMH BAaHTKOBJIACHUKIB a00 i3 3aIyYeHHsM Ii/[IIPUEMCTB, 10 HAJAIOTH IIOCIYTU 3 JOTICTHIHOTO KOHCAITHHTY.

Po3pobiieHo Ta peasti3oBaHo iMiTal[iiiHy MOZE/Ib JOCTaBKI TOBAPIB Y MIBKHAPOAHOMY aBTOMOGIILHOMY CIIOJIyYeHH] B [TAKeTi aBTOMATH3AILiT
imiTamiitnoro mogemosanus GPSS World.

Mogenb nepegbadac oNTUMI3aIiio opraHizaniiiHo-TeXHOMOTIUHUX TIPOLIECIB, OB SI3aHUX 3 AIAIBHICTIO sIK OKPEMOI JIaHKH, Tak i yChOro
JIAHIIOTa [OCTavYaHHs. B JI0CII/KeHHI BPAXOBAHO CKJIAJIOBI YaCOBMX XapaKTEPUCTHK BUKOHAHHS IIArOTOBYMX POOIT MPU HANArojUKeHHI
CIIBIPAIi 3 YCTAHOBAMHU Ta OPTaHi3al[isIMH, a TAKOX 0e3I0Ccepe/iHbOro 00CIYTOBYBAHHS €KCIOpTepa. 3acTOCYBaHHS PO3POOJIEHOI MOzl



Y MPAKTUYHIN [iSITHHOCTI HAIACTD MOKJIUBICTD €KCIIOPTEPAM OTPUMATH iH(GOPMAIIIo PO TPUBATICTD i HAIHICTD BUKOHAHHS €TaIliB 30BHIMI-
HBOTOPrOBEJILHOI Omepaliii Ta JOIIbHICTh 3a/IyUYeHHsT KOHCAJITUHTOBUX IIIIPUEMCTB 110 criBmpaiti. [Ipu 1iboMmy pesysbraTii MOJIe/IIOBaHHS
BiZIoOpakaloTh MOKa3HUKKM e(eKTUBHOCTI (DYHKI[OHYBAHHS 3allPOIIOHOBAHNX JIAHINIONB [OCTaYaHb [PU JIOCTABI[ TOBapiB aBTOMOOIIbHIM
TPAHCIIOPTOM 32 PI3HUMM MapIIpyTaMu. 3alpoIlOHOBaHA iMiTalliiiHa MOJIeJIb IACTh MOKJIMBICTD CKOPOTUTHU Yac Ha HOIIYKH JIAHOK IIpu (op-
MYBaHHi JaHIora nocradyanb Ha 8—12 %, a TPUBAICTh BUKOHAHHS 30BHIITHBOTOProBesbHOi omneparii Ha 10—14 %. Tum camum HaziitHicTh
CcHiBIIpalli 3 ocepeHUIbKUME OpraHizaiisiMu 3pocte Ha 8—11 %.

Komio4oBi ciioBa: JIaHITIOT TOCTAYaHHsI, iMiTaIliifHA MO/IeJIb, JIOTICTHYHIIT KOHCAJITHHT, 30BHIITHBOTOPTOBEJIbHA OTIePallist, EKCIIOPT TOBAPY,
TIOCepPeTHUIbKI TTOCTYTH.
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PO3POBKA MOJIEJIEN IJ11 OITHUMIBAIIIT YACY IIPOCTOIO TPAHCIIOPTHHX 3ACOBIB ITPY MYJIBTUMOIAJIBHIX
MMEPEBE3EHHSIX (c. 68-76)

C. A. Pasronos, I. I0. JlecuikoBa, B. H. Kysuenos, A. I. Kyasmenko, H. B. Xaixinosa, /I. O. Uepnikos, O. B. 3sonapesa,
I. O. IIpoxopuenko, M. M. Topyus, II. B. Bex

Cranuii po3BUTOK CTaB OCHOBHUM HANIPSIMKOM TPAHCIIOPTHOI MOJIITUKU Ta MJIAHYBAHHS Y BCbOMY CBiTi. OJIHI€I0 3 TPAKTUYHUX ILJIEH TTifT
Jac BUKOHAHHS MYJIBTHMO/IAIbHUX TIEPEBE3EHB € ONMTUMI3AIlisl IOTiCTHYHNUX BUTPAT. ToOTO 00’€KTOM JOC/IIKEHHS SABISETHCS MPOTIEC MYJIBTH-
MOZIAJIBHUX HepeBe3eb. EMIipuune JociKeH s II0Kasye, 1o IpobieMa ONTUMI3allii BUTpaT 3 nepeBeseHis Moske OyTH po3B’s3aa pisHUMU
MeTogaMu. Asie pedysisrat Gyjie CXOKUIL. Y HaBeJIeHOMY IiIXO/i ONTUMIZAI] TijIsATae Jinie o/[Ha CKJIaJ0Ba MEePEBI3HOTO MPOIECy, 1e Yac
nepeBaHTakeHHst. Bupiniens 6a3yioThest Ha OCHOBI METO/LY TEOPii MacOBOTO 0OCIYTOBYBAHHS Ta METO/LY, 3aCHOBAHOTO Ha HewiTKiii oriii. 3a
JIOTIOMOTOIO TIUX METOJIiB, [PYHTYIOYUChH HA IIPAKTUYHUX [aHUX, Oy PO3PAXOBaHi YaCOBI IapaMEeTPH, sIKi XapaKTePU3YIOTh ePEBAHTAKECHHS
i3 3aJIBHUYHOTO TPAHCIIOPTY Ha aBTOMOOIIBHUI. PO3IIISHYTO 3aCTOCYBaHHS, BIIHOCHO TPAHCIIOPTHOI JIOTICTHKH, METOY ¢J1abo (hopmastizo-
BAHOTO TIPOLIECY 3 YPAXyBAHHIM He TiJIbKU KiJIbKICHUX OIIHOK, a i IKiCHUX, HEYITKO 3a/[aHuX, SIKi He MijaatoTbes dhopmasisariii, Kpurepiis
Ta 3B’3KIB MiXK HUMH. Mojesb po3pobusieThesl Ha MOJabIIe JOCHIIKEHHsT 1(bOr0 MPOIECy, IIPOTHO3YBAHHA HOTO TIOBEIHKH, ONTUMI3aIlil
(ynkmionysanus. Borna 6asyeTbest Ha TEXHOIOTT HeUiTKUX MHOKUH. OTpUMaHi pe3yibraTii 3 BHKOPUCTAHHSIM areHTCHKOI MOJIeNi Ha OCHOBI
MepesKi MacoBoro 06CJayroByBaHHs Ta MOJIEJII 3 HEUITKOI JIOTIKM PO3PIZHAIOTHCSA B IONYCTUMUX 33/[aHUX MeKax He Ginbuie 5—7 %. 3acrocy-
BaHHS HEUiTKOI JIOTIKM B JIOTICTHIN MYJIBTUMOJAJIBHUX TlepeBe3eHb € aKTyasbHe i Jac HallKpalili pe3yIbTaTi, HOPiBHAHO 3 TPAIUIIITHIMI Me-
TOZIAMU TeOpii crcTeM MacoBOro 0OcIyroByBatHst. /[0 cTaTTi BKIOYEHI IIOPIBHSAHHS, 10 Bif0OpaKkaioTh IepeBari 3armpoioHOBaHOTO MiXO/LY.
OTpuMani pesysbraTi MaoTh MPAKTUIHUI XapakTep Ta MOKYTh BUKOPUCTATHUCS JUUIsI IPUNHSTTS PilleHHsT 3 BUOOPY MapuipyTy Ta,/abo npu
TepeBaHTaKeHHi 3 O/[HOTO BU/LY TPAHCIIOPTY HA JIPYTHIL.

Kii04oBi ci1oBa: MyJIbTUMOJIAJIBHI IEPEBE3EHHsT, BAHTAKHI aBTOMOOIIbHI TIePeBEe3CHHsT, IPUITHATTS PillleHb, HEYiTKA JIOTiKa, JAHIIOT 110~
CTAYaHHsI, TPAHCTIOPTHA JOTICTHKA, B3AEMO/Iisl 3A/II3HIYHOTO Ta aBTOMOOIIBHOTO TPAHCIIOPTY, BUGIP MapIIPYTY, JTOTICTIHYHI POTIECH.



