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In connection with the active development of information
systems in transport, it becomes necessary to integrate vehicles,
infrastructure and humans into a single information network. The
V2I system of information analysis for monitoring and control-
ling vehicles in operating conditions is an organic combination of
information and analytical components. The latter includes the
analysis of information regarding changes in operating conditions.
The article presents a study that has improved the processes of
managing the operating conditions of vehicles in the V2I com-
munication system by using simulation modelling. A simulation
model for choosing the optimal operating conditions for vehicles
is described. The model takes into account road, climatic, and
transport conditions and culture of vehicle operation, as well as the
peculiarities of public transport movement in a transport hub. The
objective function with the appropriate restrictions and the prob-

lem of traffic optimization in the investigated transport hub were

established. Diagrams of the processes of the simulation model were
constructed for various input parameters, including the optimal
ones, with the creation of corresponding agents and their popula-
tions. Models of public transport delays at stops using a triangular
distribution were developed, and the corresponding hypotheses
were confirmed by Pearson’s test (x2). The developed models can
be used in the process of rebuilding a transport hub, as well as for
modeling traffic when the operating conditions of vehicles change
and for predicting such changes. The simulation results can be used
in the creation and design of intelligent transport systems.

Keywords: simulation modelling, vehicle, transport hub, oper-
ating conditions, public transport, information system, intelligent
transport system.
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The solution of problematic issues of substantiating decisions
by improving the mechanism and technology for determining the
target function in the system of ensuring the military security of
the state is proposed. An integral indicator of the degree of real-
ization of national interests in the field of military security — the
level of military security is adopted under the target function.

In order to increase the efficiency of the functioning of the
system of ensuring the military security of the state, it is proposed
to create an effective mechanism for assessing the decisions made.
The improved decision-making mechanism involves comparing
the values of the obtained value of the level of military security
with its permissible (potential) level, which should be adequate to
the current situation, the resource capabilities of the state and the
level of danger of existing threats. The improved mechanism will
also facilitate effective organization of the planning processes for
the use of defense forces in emergency situations.

To determine the level of military security, the article substan-
tiates a system of indicators. The above indicators to the greatest
extent characterize the degree of realization of national interests
in various spheres of military security, taking into account the
interrelationships between them. The value of these indicators is
determined on the basis of available statistical data, and in their
absence — by an expert survey. The implementation of the proposed
mechanism for substantiating state decisions in the military secu-
rity system allows the use of multidimensional comparative quali-
tative and quantitative measurements. On the basis of these mea-
surements, it becomes possible, practically on a time scale as close
to real as possible, to determine priority measures to increase the
efficiency of decisions and the level of military security of the state
as a whole. The application of the improved mechanism is proposed
both at the decision-making stage and after the implementation of
decisions by the military security system.



In the following, the conditions, features of the application of the

proposed methodology and the prospects for its adaptation for solving
problems of control of defense forces during their application are given.

Keywords: target function, decision-making mechanism, level of
state military security.
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The purpose of the study is to develop a toolkit for assess-
ing and overcoming barriers to the implementation of energy-
saving projects. The barriers on the way to implementation of
energy-saving projects at enterprises were grouped, and gen-
eral approaches to evaluation of these barriers were determined.
Modeling of economic barriers on the way to implementation of
energy-saving projects at enterprises was fulfilled. The means of
overcoming barriers to implementation of energy-saving projects
were substantiated. The need for these studies is due to the need
to assess and realize the potential of energy saving in the econo-
mies of many countries in Europe and the world. The existence of
five main groups of barriers on the way to the implementation of
energy-saving projects at enterprises was established. There is a
reasonable need to take into consideration the sources of funding
energy saving projects when assessing these barriers. It was found
that according to the managers of enterprises, for all the studied
industries of the Ukrainian economy, the most essential barrier
to implementation of the projects of decreasing natural gas con-
sumption is the insufficient level of their implementation. At the
same time, the estimated effectiveness of state expenditures for
subsidizing the researched enterprises is quite high. Therefore,
it is appropriate to extend to cases of enterprises the Ukrainian
practice of state subsidization of individuals receiving loans in
order to implement projects to decrease the natural gas consump-
tion. The importance of the obtained results is due to the possibil-
ity of their use both at the level of enterprises and in the practice
of activity of state and municipal authorities in the development
of energy-saving strategies and programs.

Keywords: energy saving, energy-saving project, project
implementation barrier, funding, energy efficiency, state support.
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The study was carried out as essential for increasing the impor-
tance of the issue of introducing fuzzy modelling by means of fuzzy-
TECH to manage the risks of activities. It has been determined that
the feasibility of using fuzzyTECH-based fuzzy modelling is explained
by the fact that there is a possibility to specify the levels and values
of linguistic variables for these levels. Moreover, the fuzzyTECH
software package makes it possible to automate this process. A block
diagram of the algorithm was built to introduce fuzzy modelling by
means of fuzzyTECH into managing the risks of economic entities.
The proposed steps are general for use by economic entities in vari-
ous fields of activity. Based on the constructed block diagram of the
managerial decision-making algorithm, it is advisable to apply it at
the level of intermediate values of the intervals of each individual
indicator, as well as for the obtained levels of risk of the activities of
economic entities. These levels of risk were determined to be very
high, high, medium, low, and very low. Depending on the level of risk
to economic entities, it is advisable to develop appropriate measures
and make managerial decisions. It is essential to include among them
the development of measures for quick and gradual responses, tactical
and strategic, as well as measures already at the level of the economic
entity’s strategy. In order to test the block of the algorithm responsible
for the assessment, the system of techniques for assessing the risks of
activities was tested for the studied economic entities. The intervals of
the values of the scale selected to assess to indicators were obtained; a
fuzzy model to estimate the risks of the economic entities by means of
fuzzyTECH was built, set, and tested, and a system of fuzzy inference
was obtained. Using the tools of fuzzy sets, a model for calculating the
number of points for the aggregate assessment of the risks of the re-



searched economic entities was built. It constitutes the preconditions

for the transfer of the obtained scientific and practical results already

into the system of risk-oriented management of economic entities.

Keywords: fuzzy modelling, risks of activity, fuzzy set tools,

linguistic variable.
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PO3POBKA AHAJIITUYHOI CUCTEMU YIIPABJITHHA YMOBAMM EKCILTY ATAIIII TPAHCIIOPTHUX
3ACOBIB Y IHOOPMAIIIMTHOMY KOMILJIEKCI V2I 3 BAKOPUCTAHHSAM IMITAIIITHOTO
MOJEJIOBAHHA (c. 6-16)

M. B. Bosiogapeup, I. B. I'punyk, €. O. Ykpaiucokuii, B. C. Illein, O. B. Crenanos, I. B. Xyzasaxos, M. C. Arees, B. B. Buuy:xkaHnin,
O. II. CmupHoB, O. B. Capaes

Yepes akTUBHUN PO3BUTOK 1H(MOPMAIIIHUX CHUCTEM HA TPAHCIOPTI BUHHMKAE HEOOXiAHICTH iHTerpaiii TpaHCHOPTHUX 3aco0iB,
indpacTpykTypn it momuHu B enunHy iHdopMmariiiny cucremy. [ndopmariiino-ananmitTiuna cuctemMa V21 MOHITOPHHTY Ta yHpaBIIiHHS
TPAHCIIOPTHUMU 3ac00aMK B YMOBaX eKCILIyartallil € opraHiyHuM moeaHanuam indopMariioro ta anaiTHaHoro ckiagnukis. Kommonentom
OCTAHHBOTO € aHasi3 indopmallii B YacTHHI 3MiHM YMOB eKcIUTyaTallii, a came arMochepHO-KIIMATHYHNX, JI0OPOKHIX, TPAHCIIOPTHUX yMOB. B
PO6GOTI BUKOHAHO MOJIIIIEHHsI TIPOIIECiB YIIPaBIiHHS yMOBAMU eKCIUTyaTallii TPAaHCIIOPTHUX 3aco0iB B iH(GOpMaIiiiHO-aHAITHYHIN crcTeMi
V21 BukopucTantsM iMiTaniiinoro mozesiiosans. HaBoaurnes imitaiiiina Mojiesib BUOOPY ONTUMAILHUX YMOB €KCILTyaTallii TPaHCIIOPTHUX
3aco6iB. Mojesib BpaxoBye€ JI0POKHI, aTMOChHEPHO-KIIMATHYHI, TPAHCIOPTHI YMOBH i1 KyJIBTYPY €KCIIIyaTailii TpaHCIIOPTHUX 3ac00iB, a TAKOK
0CO6MMBOCTI PyXy TPOMAJACHKOTO TPAHCIOPTY B TpaHcmoptHoMmy Bysii. CchopmoBana 1iiboBa HYHKISA 3 BiANOBIHUMU OOMEKEHHIME Ta
3aBJIAHHST ONMTUMI3AIT JOPOKHBOTO PYXYy B AOCHIKYBAHOMY TpaHCIIOPTHOMY Byasi. [ToGymoBaHo fiarpamu mporiecis imitamiitnoi mozedri
JUISE PIBHUX BXIZHUX MapaMeTpiB, y TOMY YHC/I i ONTUMAIbHUX, CTBOPEH] BIAMOBIAHI areHTH i iX nomyJaiii. Pospo6ieno Mozesi 3aTpuMoK
IPOMAJICBKOTO TPAHCIIOPTY Ha 3YNUHKAX 3a JOIOMOTO TPUKYTHOTO PO3IOINY, a BIAMOBIAHI rinore3u Oyau MiATBEpIKEHI 3a KpUTEPiEM
[Mipcona (y2). CTBopeni Mozei MOXYTh GyTH BUKOPHCTaHi B Iporeci Tepeby0BH TPAHCHOPTHOTO BY3Ja, a TAKOK IS MOJETIOBAHMI
JIOPOKHBOTO PYXY Tl 4ac 3MiHU yMOB €KCILIyaTallii TPAHCIOPTHHUX 3ac00iB i IX MPOrHO3yBaHHI. Pe3ynbraTu MOJETIOBAHHS MOKYTh OyTH
BHUKOPHUCTaHi y Pa3i CTBOPEHHS i MPOEKTYBAHH iHTEJEKTyaIbHNIX TPAHCIOPTHUX CHCTEM.

Kinouosi cioBa: iMiTariiiine Moje/IloBaHH s, TPAHCIIOPTHUIT 3aci0, TPAHCIIOPTHUI BY30JI, YMOBH €KCILTyaTallii, T[POMaZChbKUIl TPaHCIOPT,
iH(OpMAIIITHII KOMILIEKC, IHTeJIEKTya/IbHa TPAHCIIOPTHA CUCTEMA.

DOL: 10.15587/1729-4061.2020.215128 ] ] )
PO3POBJIEHHSI TA BIIPOBA/I>KEHHS [I/IbOBOI ®YHKIII ¥ IIPOLIEC IPUIHSATTS PIIEHD B
CHUCTEMI 3ABE3NIEYEHHS BOEHHOI BE3IIEKH JIEP3KABH (c. 17-23)

B. O. Kocesuos, B. M. Texemnm, A. A. Jlo6anos, 0. B. Ilynaa

[IpomoHy€eThCsT BUPITITEHHS TIPOOIEMHIIX TATAHb OOIPYHTYBAHHST PillleHb 32 PAXYHOK YIOCKOHATEHHS MEXAHI3MY i TEXHOJIOTTi BI3HAYEHHS
1ib0B0i (yHKUIT y cucTemi 3abe3nedentst BOEHHOI Oesnexn gepkasi. i 1inboBoio GyHKIIEI0 y cTaTTi HPpUiHATHIL IHTerpaIbHIIT TOKA3HUK
CTYTIeHsT peasizallii HallioHAIbHUX iHTepeciB y cdepi BOEHHOT Ge3IeKn — piBeHb BOCHHOT OE3MeKH.

3 MeTomo TizBuIeHHs eeKTUBHOCTI (DYHKI[IOHYBAHHS CHCTeMH 3a0€3IeYeHHs] BOEHHOT Oe3IeKN JlepsKaBi, 3alPOIIOHOBAHO CTBOPEHHS
JIEBOTO MeXaHi3My MPUIHATTS PillleHb. YIOCKOHAJCHMH MeXaHi3M NPUHHATTS pillleHb Tepe0adac MOPIBHAHHS BEJMYUH OTPHMAHOTO
3HAYEHHS PIBHS BOEHHOI Ge3MeKy 3 JoImycTUMUM (MOTEHIIHHNM) 0ro piBHeM, sikuii Mae OyTH ajleKBaTHUM TIOTOYHI cUTYyaIlii, pecypcHuM
MOKJIMBOCTSIM JIEP/KABU Ta PIBHIO HEGE3IEKH iCHYIOUMX 3arpo3. YIOCKOHAJIEHUII MEXaHi3M TaKoK crpusitume edektuBHiil opraxizanii
TIPOTIECIB TIITAHYBAHHS 3aCTOCYBAHHS CIJT 0O0OPOHH B YMOBAX HA[3BHYANHUX CUTYAIIiil.

Jlia BU3HavYeHHs1 PIBHA BOEHHOI (e3MEKH y CTaTTi oOIpyHTOBaHa CHCTeMa MOKA3HKMKIB. 3asHadyeHi MOKa3HUKK HaWOGiIbIIoI0 Mipoio
XapaKTepU3yIOTh CTYNEeHb peasizallii HallioHAIbHUX IHTepeciB y Pi3HuX cepax BOCHHOI Ge3IeKn 3 ypaxyBaHHIM B3a€MO3B SI3KIB MixK HUM.
3HayeHHs IINX IOKa3HMKIB BU3HAYAlOTHhCS HA IiICTaBI HASBHUX CTATHCTUYHUX JAHUX, a 3a IX BIZICYTHOCTI — €KCIIEPTHUM ONUTYBaHHSM.
Peautizaiiisi 3anpornoHOBAaHOrO0 MeXaHi3My OOIPYHTYBAaHHSI JCPKABHUX PIllICHb y CHCTEMi BOEHHOI OC3IEKM A€ 3MOTY 3aCTOCOBYBATH
GaraToBUMIPHI MOPIBHSIBHI SKiCHI Ta KisbKicHi BuMipu. Ha 0CHOBI 1IMX BUMIPiB cTa€ MOKJIUBHUM MTPAKTUYHO y MaclITadi yacy, MaKCUMaIbHO
HAOIMKEHOMY /10 PeabHOT0, BUSHAYATH TPIOPUTETHI 3aX0M HiABUIIEHH e(DEeKTUBHOCTI PillleHb i piBeHb BOCHHOI Oe3MeKN JeprKaBy 3arajioM.

V 1nojasibiiomMy HaBeIeHO YMOBH, OCOOIMBOCTI 3aCTOCYBAHHS 3allPOIIOHOBAHOT METO/IMKN BU3HAYEHHST Ta MEPCIEKTUBN ii azanrarii 1
BUPIIIEHHsI 3aBIaHb YIIPABIiHHS CHIAMI 0O0OPOHN B XOJIi iX 3aCTOCYBAHHSI.

Kmo4oBi cioBa: 1iiboBa GyHKILsSL, MEXaHI3M MPUITHATTS PillicHb, PIBEHb BOEHHOI OE3IEKH JIePKABH.
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PO3POBJIEHHA IHCTPYMEHTAPIIO OHNIHIOBAHHA TA IIOJJOJIAHHA BAP’€PIB HA HIJISAXY
PEAJII3AIIIT EHEPTO3BEPITAIOYUX ITPOEKTIB (c. 24-38)

B. B. Jleciucobkuii, O. 0. €Emenbsanos, O. JI. 3apumpka, A. B. Cumak, T. O. Ilerpymka

MeTo10 JOCHI/KeHHsT € Po3pobJIeHHsT IHCTPYMEHTapiio OI[IHIOBAHHs Ta MOA0JIaHHs 6ap’epiB Ha IUIAXYy peasisallii eHeprosGepiraioumx
poeKTiB. ByJio IpoBeeHo rpynyBatHs 6ap’epiB Ha IUIAXY 0 peastizallii MPOEeKTIB 3 eHepro3GepeKeHHst Ha IANPUEMCTBAX Ta BUSHAUCHO
3araJibHi AXO/M JI0 OIHIOBAHHS 1IMX Gap’epiB. Bukonano Mojie1ioBaHHst eKOHOMIYHIX Gap’ €piB Ha TUISAXY /10 peasli3allil POEeKTiB 3 eHepros-
Gepeskenns Ha mignpueMcrsax. OOrpyHToOBaHO 3ac001 1o10aHHs Oap’epiB Ha IUIAXY 10 peajisallii IpoeKTiB 3 eneprosbepekersa. HeoOxi-
HICTh POBEJICHHS 1IUX OCIKEHb 00yMOBJIEHA TOTPEOOTO B OIIHIOBAHHI Ta peastizallil MoTeHIiary eHepro3GepekeH st B eKOHOMIII GaraTbox



kpain €pornu Ta cBity. ByJo BCTAHOBJIEHO iCHYBaHHS I'SITH OCHOBHUX TPYII 6ap’€piB Ha NIISXY 0 peasisallii MPOeKTiB 3 eHepro3tepeKeHHs
Ha mianpuemcTBax. OOrpyHTOBaHa HEOOXIAHICTD TIPY OIIHIOBAaHHI 1IMX 6ap’epiB BpaXxoByBaTH pKepesa (hiHaHCyBaHHS eHeprosbepiraioumnx
MPOEKTIB. 3’ICOBAHO, 110 JIA YCIX AOCTIIKYBaHUX Tary3eil yKpaiHChKOI IPOMUCI0OBOCTI HalBUIMM cepei Gap’epiB Ha MIJISXY 0 BIPOBa/IsKeH-
HS IPOEKTIB i3 3HIDKEHHS CIIO’KUBAHHS ITPUPOTHOTO Ta3y € HeJOCTATHIlN, Ha [yMKY MEHEKEPIB Ii/IIPUEMCTB, PiBeHb e(heKTHBHOCTI TaKOTO
BIPOBa/UKEHHsL. [Ipu 1[bOMY MPOTHO3HA eEKTUBHICTD A€P/KABHUX BUAATKIB HAa CyOCHIYBaHHS MOCI/KYBAHUX THAMPUEMCTB € IOCTATHHO
BUCOKOI0. TOMY YKPalHCBbKY MPAKTHKY JAEPKABHOTO CyOCHAyBaHHs (HisMaHUX 0Ci0, sIKi OTPUMYIOTh KPEUTU 3 METOI0 peasisallii mpoeKTis 3i
CKOPOYEHHST CIIOKIBAHHSI IPHPOIHOTO Ta3y, IOIIIBHO PO3MOBCIONNTH 1 Ha BUMAIOK TATPUEMCTB. Bask/IMBicTh OTPUMaHUX pe3yIbTaTiB 00y-
MOBJIEHA MOKJIMBICTIO IX BUKOPUCTAHHA $IK HA PiBHI MIIIPUEMCTB, TaK 1 y MPAKTUILL [iSJIBHOCTI OPTaHiB Jiep:KaBHOI Ta MYHIIMIIAIbHOL BJIaJ I
npu po3pobiii cTpareriii Ta mporpam eHepro3GepesKeHHsI.

KiiouoBi cioBa: ereprozbepeskenis, eneprosbepiraiounii poekt, bap’ep peasisaiiii poekTy, (pinancyBaris, eneproeGeKTuBHICTb, 1ep-
JKaBHA IMiJITPUMKA.
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BITPOBA/IZKEHHS TEXHOJIOI'TI HEYITKOT'O MOJE/TIOBAHHA 3ACOBAMMU FUZZYTECH B ITPOITEC
YIIPABJITHHA PU3UKOBICTIO JIAJIbHOCTI CYB’€KTIB TOCIIOTAPIOBAHHI (c. 39-55)

C. A. AukacoBa

[TpoBeseHo mociiKeHHs, aKTyasisalis SKOrO CIpsAMOBaHA Ha MOCHJIEHHS 3HAYYMIOCTI MUTAHHSA IIOJ0 BIPOBA/PKEHHS TEXHOJIOTI
HEYiTKOro MOJIeJIIoBaHHs 3acobamMu fuzzyTECH B IIpOLieC YIIPABJIIHHS PU3UKOBICTIO AisIbHOCTI. BusHaueHo, 1110 AOLIILHICTD 3aCTOCYBaHHS
TeXHOJI0TIi HewiTkoro MozemoBantst 3acobamit fuzzy TECH MOSICHIOETBCSI THM, IO € MOKJIMBICTD BUKOPICTAHHS PiBHIB, 3HAYEHD JIHIBICTHIHIX
3MIHHUX I [UX PiBHIB. A BUKopucTanus nporpamuoro nakery fuzzyTECH namae smory aBromatusysaTu 1ieii nporec. IloGymoBano 6J10k-
CXEMY JITOPUTMY BIIPOBA/IPKEHHSI TEXHOJIOTT HewiTKOro MoziesioBannst 3acobamu fuzzy TECH B nipotiec yrpaBiiiHHst PUSUKOBICTIO JIsIIBHOCTI
Cy0’€KTIB TOCTIOAPIOBAHHS. 3alpPOMOHOBAHIN AJITOPUTM € YHIBEPCATBHUM [T BUKOPUCTAHHS Cy(’€KTaMil TOCIOTAPIOBAHHS PIi3HUX
cdep misbrocti. [pynTyiounch Ha noGya0BaHiil 6J0K-CXeMi aJrOPUTMY NPUAHATTS YIPABIIHCLKUX PillleHb JOLIBHO 3aCTOCOBYBATH Ha
PIBHI MPOMIKHIX 3HAYEHDb IHTEPBATIB KOKHOTO OKPEMOTO TMOKA3HWKA, & TAKOK JUISI OTPHIMAHNX PiBHIB PU3MKOBOCTI [isIBHOCTI Cy0’€KTiB
rocroiapioBants. Takumu piBHSIMM BHU3HAYEHO: Jy’Ke€ BUCOKWII, BUCOKUU, cepelHill, HU3bKWI Ta Ay’Ke HU3BKUN DPiBeHb DPU3UKOBOCTI
MiSTTBHOCTI. 3aJIeKHO BiJl piBHS PUSUKOBOCTI [iSIIBHOCTI €y €KTIB rOCTIOIAPIOBAHHS IOTIIBHUM € PO3POOKA BiINOBIIHNX 3aX0/1iB Ta IPUHHATTS
YIIPaBIiHCHKIX pittenb. [[0 HUX JOMITBHO BiHECTH: Po3poOKa 3aX0/IiB IBUAKOTO Ta MMOCTYIIOBOTO PEAryBaHHs, TAKTHYHOTO Ta CTPATEriaHOTO
XapakTepy, a TaKOK 3aXO/iB BxkKe Ha PiBHI crparerii cy0’€KTa rocrofapioBatts. 3 MeTo anpobaiiii 6J0Ky aaropuTMmy, 110 BiAIOBifae 3a
OIIHIOBAHHSI, TTPOBEIEHO ArpobaIiio CHCTEMU TEXHOJOTIH TSI OIIHIOBAHHS PH3UKOBOCTI IisSTBHOCTI Ha TPUKITAL TOCTI/UKYBaHIX Cy0'€KTiB
rocriogapioBanig. OTpUMaHO iHTEpBaJIM 3HAYEHD 1KMW BiAiOpaHUX IS OIIHIOBAHHS MOKa3HUKIB, MOOYA0BAHO i HAJAITOBAHO HEYITKY
MOJIE/Ib OIIHIOBAHHS PUSMKOBOCTI AiSIBHOCTI €y0'ekTiB rocnomapiosants sacobamu fuzzyTECH, nposeneHo ii anmpobaliito ta OTpuMaHo
CHICTEMY HEYITKOTO BUCHOBKY. I3 BHKOPHCTaHHIM IHCTPYMEHTAPII0 HEYITKIX MHOKITH TTOGYZ0BAHO MOJIETh PO3PAXyHKY KITBKOCTI GasiB st
arperoBaHoOro OLIHIOBAHHS PU3MKOBOCTI MisI/IBHOCTI JOCHIKYBaHIX cy6’ei<'riB rocrogaposanns. lle ckiazae nepeaymosu s TpaHcdepy
OTPHMAHNX HAYKOBO-TIPAKTUYHNX PE3YIIBTATIB BKE Y CHCTEMY PH3HUK-OPIEHTOBAHOTO YIPABIIHIS CY0 EKTaAMI TOCTIOTAPIOBAHHSL.
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