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Abstract. The main direction of energy efficiency in the transport system is the comprehensive
improvement of transport equipment and technology. There is a need for an element-by-element
parametric analysis of the bus design. A feature of the choice of rolling stock is the compliance of
this choice with the concept of economy energy and resources. The development of the world
market of motor vehicles is characterized by an increase in the variety of types and types of bus
designs. Leading automotive companies offer dozens of designs for individual orders buses.

Key words: bus, bus transportation, energy efficiency, integrated approach, renewal of the
bus fleet, operating conditions.

Introduction

The existing bus market for passenger transportation is characterized by a large
number of vehicles of various sizes, models (within the same segment), and different
structural and technical parameters of the same category and class of buses [1].

Bearing this in mind, carriers that provide road transport services to the
population to meet their social needs are faced with the task of choosing buses that, in
their turn, will provide not only a high level of comfort but also an increase in the
level of technical and technological competitiveness of future transport offers and
transport energy efficiency.

The research purpose

The purpose of the proposed methodology is to assess the existing segment of
buses on the vehicle market by transport energy efficiency indicators and predict their
suitability for future operating conditions.

Presentation of the main research material

The methods and criteria that are usually used in assessing and selecting buses
can only solve the problems of socio-ethical marketing, and market relations. In some
cases, they partially consider technical, operational, and other indicators that do not
reveal the issue of energy efficiency, since their disadvantage is that they are based
on cost-effective calculation schemes for passenger transportation [2].
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In this regard, there is a need for an element-by-element parametric analysis of
the bus design and an assessment of the complex impact of the given design
parameters on energy efficiency of bus transportation.

Energy efficiency of bus transport is characterized by three physical factors of
adaptive discrete transport operation (average speed of complex adaptive discrete bus
traffic; energy and fuel consumption of transport operation at different phases of
traffic; run structure of the traffic operation, which consists of a set of phases of
steady and unsteady traffic of bus transport) [3]. At the same time, a parametric
analysis of energy efficiency of the structural-parametric organization of the bus
design, which consists of four devices (BECD — bus energy-converting device;
DCWBP - device for carrying the weight of bus passengers; BBD — bus braking
device; BSD — bus steering device) and 14 functional and constructive modules (CM
1.1 — energy source (engine); CM 1.2 — energy transformation (gearbox, main gear);
CM 1.3 — energy distribution (differentials between wheels, between axles and power
take-off device); CM 1.4 — wheel traction module (pair of drive wheels); CM 2.1 —
body; CM 2.2 — frame; CM 2.3 — suspension; CM 2.4 — running modules; CM 3.1 —
brake pedal and brake drive; CM 3.2 — brake mechanisms; CM 3.3 — brake wheels
(axles); CM 4.1 — steering wheel and steering mechanism; CM 4.2 — steering drive
(steering trapeze and steering rods); CM 4.3 — steering wheels (front)) can be used to
solve various problems [3]: a) marketing monitoring of buses; b) operational analysis
of the suitability of the structural and parametric organization of the bus design for a
specific route.

During the marketing monitoring of buses (Fig. 1), the vehicle operation is
considered as a complex scientific and technical product. Therefore, accounting for
the regularities of the influence of various factors on energy efficiency of buses is
important for consumer-oriented selection and renewal of the bus fleet. The
assessment of the bus technical parameter to save energy in the transport process is
carried out using energy efficiency indicators Il (in the test operation) [4].

2. Determining indicators 3. Decision making

1. Initial data o
of consumer qualities

Service and
commercial

operations
Determining and
comparing conceptual
consumer qualities and
properties of ompeting
transport energy
property)

bus options (bus
fficiency — consumer

Innovative
and
technological

the characteristics of buses

Structural and parametric
organisation of the bus design

options and test transport

Collection of information about
the parameters of new buses and
quality, Il — consumer

z
TLT 11
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tal
friendliness :>
(Euro)

Figure 1 — The process of monitoring the bus market of the given segment by
transport energy efficiency

Authoring

The transport energy efficiency indicator is the ratio of the transport energy
release of this bus in the test operation p to the transport energy release of the
reference bus in the reference operation pe; [5]:
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where K, is the bus speed coefficient in the test operation (the ratio of the average bus
speed in the test cycle to the reference bus speed); y.r — the coefficient of static use of
the bus passenger capacity; K. - the energy coefficient of the bus run in the test
operation (the ratio of fuel consumption of this bus in the test operation to fuel
consumption of the reference bus, which moves at a constant reference speed); ng —
the coefficient of the equipped mass of the bus.

Choosing the option that corresponds to [I.—max will ensure an increase in the
bus transport energy efficiency for the given conditions of the bus route.

The level of a bus as a scientific and technical product is determined by the
criterion of the consumer property Il.,, which is a multiplicative function of five
indicators of consumer qualities [5]:

M, =1, n,q ' an Moge Hpea

nTe = nTe‘:n =11 (2)

M, = Mg, I, = T, T, = 11 ve = e,

pE — ‘'pHJ’

where Il is the energy efficiency indicator of the motor vehicle, which is accepted as
an indicator of the bus comprehensive quality; I1, is a durability indicator (the ratio of
the depreciation run of the given bus and its average value for the bus segment); I1,,
is an indicator of the resource heterogeneity of the bus design, which depends on the
aggregate structure of vehicles, the standard run of units, as well as their prices (at
this stage, I, = 1); Il 1s an indicator of product efficiency, which is the ratio of the
average price of buses in this market segment to the price of the specific bus (at this
stage, 11, = 1); Il is an indicator of the level of the bus environmental friendliness
according to Euro standards; j is an index that characterizes the limitations of
consumer properties in the bus segment.

Thus, it is clear that the higher the consumption property indicator of Il.,, the
higher the perfection of the bus design.

@ Tnasnan | Boraska  PasmeTka crpaHMusl  ®opmyas  Jadkbie  Peuerswposarie  Bug  Office Tab

‘_Aj :‘i:‘::pi;b' Calibri oA = $r | SiNepenoctercra 06 - Ejl A‘d' ;;dl j‘:‘j :r\ _:J
T Sompumnaotpny KK D7 H @A S 2 Honeammurouscmsuorse 8-k || I, T | s e soner
Bydbep obmeHa WpndT BHIpasHMBAHME Yucno Crunn Aueiku

c23 - 3
] MouiTopuHr
A B = D E F G H | J

1 EHepreTuyHi nokasHuku asTobycis

2 Mapka K Mca MNca KoediuieHT ws. ManuBHMIA KoedilieHT MNoKasHWK eHepreTuyHol
3 asTobyca M.cnox.enacT, 3MiL. Micok.umkn | Marictp.unkn | MiceK.unka | Marictp.ypmkn | MiceK.unkn | Marictp.umnkn
4 borgax A-062| 0,305 0,381 0,019 0,029 0,642 0,787 5,108 4,142 0,05

5 borpgan A-091| 0,316 0,396 0,025 0,043 0,688 0,809 4,684 3,223 0,063

6 borpgan A-092| 0,273 0,342 0,021 0,03 0,688 0,809 4,427 3,689 0,062

7 borpan A-144| 0,226 0,283 0,019 0,033 0,688 0,809 4,087 2,725 0,066

8 |MA3104C-21| 0,227 0,284 0,018 0,027 0,692 0,811 3,803 2,925 0,063

9 NA3-A291 0,248 0,31 0,027 0,045 0,602 0,766 3,056 2,351 0,087
10 Bborpgan A-231| 0,216 0,27 0,03 0,046 0,688 0,809 3,185 2,45 0,112
11 NA3-4207 0,163 0,204 0,013 0,02 0,646 0,789 3,022 2,324 0,061

Figure 2 — The spreadsheet fragment
Authoring
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According to condition (1), it is possible to rank buses within the selected
segment according to the degree of their suitability for energy-saving transport
technology.

Using the new approach of the proposed methodology, spreadsheets (Fig. 2)
have been developed that allow collecting, saving, automatically making calculations
and systematizing the initial data (bus characteristics) and calculation results for
further use in the selection and justification of the proposed bus fleet. The
spreadsheet is divided into parts, which present the initial data, intermediate
calculations, and indicators of transport energy efficiency of the assessment of buses,
based on which a decision is made on the motor vehicle choice.

Conclusions

The developed monitoring method makes it possible to assess and subsequently
predict the suitability of the bus design and its operating modes to increase transport
energy efficiency within the selected market segment.

The assessment can also be carried out when choosing buses of the same model
series with different combinations of functional and constructive modules of the
structural and parametric design organization, which makes it possible to choose the
option that is more effective on the route with specific operating conditions.

With the help of the software used by enterprises in the field of vehicle
production and the provision of motor transport services, the methodology makes it
possible to implement automated calculations, collect, store, and systematize the
obtained results, which can be used when justifying the choice of a new bus.

The developed spreadsheets allow collecting, storing, performing automated
calculations and systematizing the obtained results used in justifying the choice of a
new bus.
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Anomayia. B cmammi npedcmagneno memoouKy auanizy 6NaU8y pexicumis pyxy agmoodyca Ha
NOKA3HUKU Npo0i2080i enepeoeMHOCMI i npobic08oi nantusoeEMHocmi asmooyca, KA CHpPAMOBaHA
Ha HayKose-memoouuHe 3a0e3NeYeHHs MeXHON0SIYHO-IHMEHCUBHUX [ eKOJNO2IUHUX NPOeKmie
MICbKUX A8MOOYCHUX Nepee3eHb 3 YPAXYBAHHAM KOHYENyii mexHoN02iuHe-Cmano2o po3UmK) y
cghepi nacasicupcorux nepegeszervb. Ompumano KilbKiCHI 3aKOHOMIPHOCMI 6NIUBY PI3HUX (aKkmopie
(KOHCMPYKMUBHUL, — eKCHAYAMAayiuHux, OOpPOXNCHIX) HA  GeIUYUHU NOKA3HUKIE Npo0i206oi
eHepeoemMHOCmI i NPo0i208oI NAIUBOEMHOCMI asmooyca.

Knwuoei cnosa: npobicosa enecoemuicmvb, npodyeosa  NAIUBOEMHICMb, asmobyc,
A8MOMPAHCNOPMHA ONePayis, pexicumu pyxy asmooyca.

Beryn.

CrpykTypa TUMOBOI MICHKOI TPaHCHOPTHOI oOrepallii aBToOyCy CKJIaJIa€ThCs 3
pi3Hux (a3: «3ynunka (V,;=0) — moyaTtok pyxy B 30H1 3ynuHKHU (V=min) 1 37UTTA 3
aBTOMOOUIBHUM TpagiKoM — cTymiH4acTuil po3rid (AV,= Y AV,i(ug)) —pyx B moToii
no HactynHoi 3ynuHku (Vo= (Vi+AV,)) — rainemyBanHs (-AV,. = V;) — 3ynuHka
(V2=0)». [IpuiinaTi HacTymH1 MO3HA4YEHHS: V31, Vi, - IIBUAKICTh PyXy aBTOOYyCA MMij
yac 3ynuHku (Vi1 Vi = 0), M/c; V| — MIBUIKICTh pyXy aBTOOyca y Aiama3oHi Bif Vs
no AV, m/c; AV, — IIBUJKICTh pyXy aBTOOyca Ipu po3roHi, m/c; Y AV, — cyma
MIBUAKOCTEH pyXy IPH PO3TOHI AJIs -1 mepedadl, M/C; Uy- MEepPeIaToOuHe YUCIO I-i
nepeaadi, V, — MBUAKICTh pyxy B mototi (V, =14 m/c), M/c. AV, — MBUIKICTh TIPH
raJibMyBaHHS aBToOyCa, m/c. [1,2,3]

OcHOBHA YacTHHA.

B crpyktypi, 1o omucaHa BHINE, HaWOLIbII €HEPrOEMHUMH 1 TOKCUYHUM
(crocoBHO mpobiry aBToOycy) € (asu posrony AV,. lle o3Hauae, mo mpu aHamuisi
€HEeproe(P)eKTUBHOCTI Ta €KOJOTTYHOCTI MICBKUX aBTOOYCHHUX MEPEBE3€Hb HEOOX1THO
BpPaxOBYBATH MPOOITOBY CTPYKTYPY €HEPrOEMHOCTI 1 MATMBOEMHOCTI PYXy aBTOOYCY
MK 3ynuHKamu [4]. [Toka3HuKH poOIroBoi eHeproeEMHOCTI Ta MAJTUBOEMHOCTI PYXYy

aBTOOyCy y pi3HHX (Da3zax TpaHCIIOPTHOI omeparlii BU3Ha4YarThCs 3a popmymamu (1 —
4):
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L R
ey = T /s @
Moy = I::,KILH’CKM (3)
My = 2 b/ )

1€ Mep — MOKA3HUK NMPOOIroBOi €HEProEMHOCTI MPU pO3roHi, KJK/M; mg, — MOKa3HUK
NAIUBOEMHOCTI Npu po3roui, KJbk/M; Y E, — cymMa €HepreTH4HuX BUTpaT (asu

posrony, kJ[x; ¥, @, — CyMa BUTPAaT NAIbLHOTO (asu po3romy, T; l., — IUISX PO3TOHY,

M; Mg, — MOKa3HUK MPOOIroBOI €HEProeMHOCTI HpU cTajoMmy pyci, kJk/M; mgy —
MOKa3HUK MaJIMBOEMHOCTI MpHU cTanoMy pyci, k/x/m; E,,, — BUTpatu eHeprii daszu

cTasoro pyxy, kJx; Q,,,, — BUTpaTu MajabHOro a3y CTajioro pyxy, r; l,,, — OUIIX

cTanoi a3y pyxy, M.

1. AHaui3 BIUIMBY KOHCTPYKTHMBHUX (PAKTOpPiB HA NMOKA3ZHMKHU MPOOIroBoi
€HEePro€MHOCTI Ta MAJIMBOEMHOCTI PyXy aBTOOYCY Y Pi3HHUX (pa3ax TPAHCIOPTHOL
omepauii

JIo KOHCTPYKTHUBHUX (DaKTOpiB HaNek)aTh: MaKCUMaJIbHA TOTY)KHICTh JIBUTYHA
aBToOyca (Nm, kBT), nepenaroune uucno rosoBHoi nepenaui (Ug, paniyc koseca
aBToOyca (1y).

Jia  aHami3y TMOKa3HHMKIB MPOOIrOBOI EHEProeMHOCTI Ta MaJMBOEMHOCTI
aBTOOyCy y pi3HHX (azax (a3l po3roHy Ta CTajoro pyxy) TPaHCIOPTHOI ormepartii
aBToOyca MA3 103 mnpu 3MiHI MakCUMalbHOI TOTY>KHOCTI JBUTYHa aBTOOyca
BUKopHcTaHl mozeni (1—4). 3a orpumanumMu pesynbratamu (Tadnuis 1) noOynoBaHO
rpadiku 3aJeKHOCTI TOKA3HUKIB TIPOOITOBOI €HEPTOEMHOCTI Ta MATTMBOEMHOCTI PYXy
aBToOycy y pi3HuX (azax TpaHcnopTHOI omepauii (pucyHku 1 — 2) mpu 3MiHi
3HAQYEHHSI MaKCHMaJIbHOI TMOTY>XHOCTI JBUTYHa aBToOyca N, B mianmazoHi -20%,
+10% BiJ 3a/1aHOT OTYKHOCT1 B TEXHIUHUX XapaKTepUCTHUKaxX aBTodyca [5].

Ta6auus 1 — 3HayeHHsI MOKa3HUKIB MPOOIroBoOi eHEPro€MHOCTI Ta
NAJMBOEMHOCTI aBTO0YCY Yy pi3HuMX ¢a3ax (¢a3i po3rony Ta cTajnoro pyxy)
TPAHCIOPTHOI onepamii Npu 3MiHi MAKCUMAJIbHOI MOTY’KHOCTI ABUTYHA
aBTo0yca Nm MA3 103.

Nm, kBT 200 225 250 275
Mep, KJK/M 22 25 27 30
Mgp, KK/ M 1322 1477 1633 1788
Mey, KJK/M 5 6 7 7
mgy, KJ[K/M 302 471 525 579
ISSN 2567-5273 www.moderntechno.de
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Pucynok 1 — I'padik 3a/1€:kHOCTI MOKA3HUKA NPOOIroBoi eHEeProeMHOCTI Ha (a3si
PO3roHy (mep) Ta ¢asi cTagoro pyxy (mev) NpH 3MiHi MAKCMMAJIBHOI MOTYKHOCTI
ABUTyHA aBTOOYCa Ny

Ha pucynky 1 mnpencraBneHo rpadik 3aleKHOCTI MOKa3HUKA MPOOIroBOi
E€HEProeEMHOCTI aBTOOyCy y pi3HHX (azax (a3l po3roHy Ta CTaJIOTO PYXY)
TPAHCIIOPTHO1 omepallii Npu 3MiHI BEJIMYMHM MaKCUMAaJbHOI MOTY>KHOCTI JBUTYHa
aBTOOYyCa Ny, MOKa3HUK MPOOIrOBOi €eHEProEMHOCTI Ha (ha3i po3roHy (Mmep) € OLIBIINM
y 4,2 — 4,6 pa3u 3a MOKa3HUK MPOOOTiBOI €HEPrOEMHOCTI Ha (a3l CTaIoro pyxy (Mey)
IpU 3MiHI MaKCUMAaJIbHOI MOTY>KHOCTI JBUT'yHa aBToOyca Ny, B mianmazoni 200-275
KBT. 3i 3pocTaHHsIM 3HaYeHHS MaKCHMajbHOI MOTY>KHOCTI ABUTyHa aBToOyca Np
3pOCTal0Th 3HAYEHHSI NOKa3HUKA MPOOIrOBOI €HEProeMHOCTI Ha (pa3l po3roHy (mep)
Ha 28,7% 1 moka3HHUKa MpoOOriBOi eHeproeMHOCTI Ha ¢asi cTanoro pyxy (mey) Ha

35,26%.
2000

1500 -

1000

mqp, mqy, MO/ m

500

200 225 250 275
- = mgp mqv

N, KBT

Pucynok 2 — I'pagik 3a/1e5KkHOCTI MOKAa3HNKA NMPOOIroBoi NAJIMBOEMHOCTI HA (a3i
pPo3rony (mgp) Ta ¢asi crajnoro pyxy (mgy) Npu 3MiHIi MAKCHMAJIBHOI OTYKHOCTI
ABUTyHa aBTOOYCa Ny

['padik 3a1eXHOCTI MOKa3HUKA MPOOIrOBOi MAJMBOEMHOCTI aBTOOYCY y PI3HHX
dazax (a3t po3roHy Ta cTajgoro pyxy) TPaAHCHOPTHOI omeparii mpu 3MiHi
MaKCHMaJbHOI TMOTYXKHOCTI JBUTYHa aBToOyca Ny NpeAcTaBIeHO Ha PHUCYHKY 2.
IToxa3HUK MPOOIrOBOI MATMBOEMHOCTI Ha (a3l po3roHy (mgp) € OubmuMm y 3,1 — 4,4
pa3u 3a MOKa3HUK IPOOOriBOI MAaIMBOEMHOCTI Ha (a3l cTanoro pyxy (mgqy) npu 3miHi
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MaKCHUMaJIbHOI TOTY>KHOCT1 JBUryHa aBToOyca N, B mianazoni 200-275 KBt. 3i
3pOCTaHHSAM 3HAYEHHS MAaKCHUMaJbHOI MOTYKHOCTI IBUTYHa aBToOyca Ny, 3pOCTaloTh
3HA4YEHHs MOKa3HUKa MpoOIroBoi MaIMBOEMHOCTI Ha (a3l po3roHy (mgp,) Ha 26,1% 1
IOKa3HHUKa POOOTiBOi MAIMBOEMHOCTI Ha (a3i cTajoro pyxy (mgy) Ha 47,88%.

JUis  aHami3y TMOKa3HHMKIB MPOOIrOBOI EHEProeEMHOCTI Ta MaJMBOEMHOCTI
aBTOOyCy y pi3HHX (azax (a3l po3roHy Ta CTajoro pyxy) TPaHCIOPTHOI omepartii
IIpU 3MiHI epeaaTOYHOro Yrcia roioBHoi nepeaaui Uy Bukopuctani mozeni (1-4). 3a
OTpUMAHUMM pe3yibTaTaMu (Tabmuus 2) mnoOymoBaHo rpadikd —3aJIeKHOCTI
BUILIE3raIaHUX TOKAa3HUKIB (pUCYHKH 3 — 4) mpu 3MiHI TepeJaTOYHOro 4Yucia
rojioBHoi mepenaui Uy B mianmazoni +10%, +20% Big 3amaHoi B TEXHIYHHUX
XapaKTePUCTHKAX.

Tadauus 2 — 3HaYeHHS MOKA3HUKIB MPO0IroBoOi eHEPro€EMHOCTI Ta
NMAJMBOEMHOCTI aBTO0YCY Yy pi3HMX ¢a3ax (¢a3i po3roHy Ta cTajnoro pyxy)
TPAHCIOPTHOI onepauii Npu 3MiHi NepeIaTOYHOr0 YucJia roosHoi nepegaui Uy

U 5,14 5,65 6,17
mep, KJx/M 27 28.3 14,3

mgp, KJDK/M 1633 16724 1686,1
Mey, KJK/M 7 6,6 6,5

Mgy, KJ[K/M 525 584.6 645
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Pucynok 3 — I'pagik 3a/1€5KHOCTI MOKa3HMKA NPOOIroBoi eHeproeMHocCTi Ha ¢asi
PO3roHy (mep) Ta ¢asi cTagoro pyxy (mev) NpH 3MiHi NepPeJATOYHOI0 YHCIA
roJjioBHoi nepexayi Uy

Ha pucynky 3 mnpezacrtaBieHo rpadik 3ajie)KHOCTI IOKa3HUKA MpoOIroBoi
E€HEeProeMHOCTI aBTOOycy y pisHuX (a3ax (¢das3l po3roHy Ta CTajJoro pyxy)
TPAHCIIOPTHO1 oOIlepalii MpyU 3MiHI BEIMYMHU TEPEIaTOYHOTO YKCJIAa TOJIOBHOI
nepenadl Uy. [TokazHuk nmpoOiroBoi eHeproeMHOCTI Ha (a3l po3roHy (Mep) € OUIBIINM
y 2,2-4,3 pa3u 3a MOKa3HUK MPOOOTIBOT EHeProeMHOCTI Ha (pa3i cTayioro pyxy (mey)
IpHU 3MiHI MepeIaTOYHOTO yucia rojioBHoi nepenadi Uy B gianazoni 5,14-6,17. Ilpu
301IBIIEHHS MIePeIaTOuYHOro uncia ronoBHoi nepeaadl Uy 3 5,65 no 3HauenHs 6,17
B1I0yBA€THCS PI3KUH Craj 3HAYEHHS MOKa3HUKA MPOOIrOBOi eHEProeMHOCTI Ha ¢asi
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po3roHy (mep) Ha 49,4% 31 3poCTaHHAM 3HAYEHHS MEPENAaTOUYHOrO YKcia TOJIOBHOI
nepenaui Uy 3pOCTalOTh 3HAYEHHS MOKa3HHMKAa MPOOOTriBOi €HEeproeMHoCTI Ha (asi
CTaJIoro pyxy (mey) Ha 0,87%.

1800

M/ m

1400
1200
1000

mqp, mqv

5,14 5,65 6,17
- = mgp mqv

U,

Pucynok 4 — I'padik 3a/1€:kHOCTi NOKA3HUKA NPOOIroBOi NAJTUBOEMHOCTI Ha (a3i
po3rony (mgp) Ta ¢asi cranoro pyxy (mqyv) NpM 3MiHi MEPEAATOYHOTO YHMCJIA
roJioBHoi nepeaadi Uy

I'padik 3aexHOCTI MOKa3HUKA MPOOITOBOT MAJMBOEMHOCTI aBTOOYCY y pI3HUX
¢dazax (a3l po3roHy Ta CTAIOr0 pyxy) TPAHCHOPTHOI oOrmepaiii Mpyd 3MiHi
nepeaTOYHOro Yyncia rojoBHOI nepenayi Uy mpeacraBineHo Ha pucyHKy 4. [TokasHuk
IpoOIroBoi MajJMBOEMHOCTI Ha (a3l po3roHy (mgp) € Outpmmm y 2,6 — 3,1 pasu 3a
MOKa3HUK IpoOOriBOi MaJMBOEMHOCTI Ha (a3l crajmoro pyxy (mg) HOpU 3MiHi
nepeaaroyHoro 4ywcia rosoBHOiI mepenadyi Up. 31 3pOCTaHHSIM  3HAYCHHS
NepelaTOYHOro0 4ucia TojoBHOI mepemadi Up 3poCTaroTh 3HAYEHHS MOKAa3HUKA
Ipo0IroBoi NaJMBOEMHOCTI Ha (a3l po3roHy (mg,) Ha 3,16% 1 noka3Huka npoOoriBoi
NaJIMBOEMHOCTI Ha (a3l ctanoro pyxy (mgy) Ha 18,54%.

Jis  aHamizy TMOKa3HMKIB MPOOIrOBOI EHEProeMHOCTI Ta MaJMBOEMHOCTI
aBTOOyCy y pi3HUX (pazax (a3l po3roHy Ta CTAJIOr0 PyXy) TPAHCHOPTHOI omeparlii
IIpU 3MIHI pajiiyca Kojieca aBTo0yca 1y BuUKopuctadi mozeni (1-4). 3a orpumaHuMu
pesyiabraramu (Tabmunsg 3) moOymoBaHO rpadikyd 3aJIEKHOCTI  BHUIE3TaJlaHUX
MOKa3HUKIB (PUCYHKH 5 — 6) IIpH 3MiH1 pajiyca Kojeca aBTo0yca 1y B aianazoni +5%,
-10% Bi1 3a1aHOT B TEXHIYHUX XapaKTEPUCTUKAX.

Taoauus 3 — 3HaYeHHS MOKA3HUKIB MPO0OIroBoOi eHEPro€EMHOCTI Ta
NMAJMBOEMHOCTI aBTO0YCY Yy pi3HMX ¢a3ax (¢a3i po3rony Ta cTajoro pyxy)

TPAHCIIOPTHOI onepauii Npu 3MiHi pajaiyca Kojeca aprodyca rg
I, M 0,52 0,546 0,57 0,597
Mep, K/TK/M 28,1 27,8 30 35
Mg, KJDK/M 1664,7 1657.4 1740 1683
Mey, KJDK/M 6,6 6,6 7 6
Mgy, KJDK/M 582,8 551,5 526 365
ISSN 2567-5273 11 www.moderntechno.de
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Pucynok 5 — I'padik 3a/1€2KHOCTI MOKA3HUKA NMPOOIroBoi eHeProeMHOCTI Ha (a3si
PO3rony (mep) Ta ¢asi cranoro pyxy (mev) Npu 3MiHi paziyca Kojeca aBTodyca r

Ha pucynky 5 mnpencraBieHo Tpadik 3aleKHOCTI MOKa3HUKA MPOOIroBOi
E€HEProeEMHOCTI aBTOOyCy y pi3HHUX (azax (a3l po3roHy Ta CTaJIOTO PYXY)
TPAHCIIOPTHO1 omepallii mpu 3MiHI pajiyca Koyieca aBTooyca 1. [lokazauk mpodiroBoi
€HEeproeMHOCTI Ha (a3l po3roHy (me,) € OubmmMm y 4.2 — 6,1 pa3u 3a NMOKa3HUK
mpoOOoriBOi eHeproeMHOCTI Ha (a3l crajmoro pyxy (mey) MpU 3MiHI pajiyca Kojeca
aBToOyca ry B miama3oni 0,52-0,597. 31 3poctraHHsSM pajiyca Kojieca aBToOyca ry
IOKa3HUK MPOOIroBOi €HEProeMHOCTI Ha (ha3i po3roHy (mep) 3poctae Ha 20,5%, ane
3HAQYEHHSI IMOKa3HMKa MPOOOTIBOI EHEeProeMHOCTI Ha (a3l crtajoro pyxy (Mey)
sanumaerbes crammm — 0,007 xJx/m.

mqp, mqy, MO/ m

0,52 0,546 0,57 0,597
—-— —-— n" |q p N n" |q '.un’ rk
Pucynok 6 — I'padik 3a/1e:kHOCTi NOKAa3HUKA MPOOIroBoi MAJIUBOEMHOCTI Ha (a3i

pPo3rony (mgp) Ta (asi crajsoro pyxy (mgqv) Npu 3MiHi pagiyca KoJieca aprodyca ri

['padik 3a1eKXHOCTI MOKa3HUKA MPOOIrOBOi MATMBOEMHOCTI aBTOOYCY Yy PI3HHX
¢dazax (dasi po3roHy Ta CTAJOro pyxXy) TPAHCIOPTHOI omeparlii Mpu 3MiHI pajaiyca
Kojeca aBToOyca 1y TpeiacTaBieHO Ha pucyHKy 6. IlokasHuk mpobiroBoi
NAJIMBOEMHOCTI Ha (pa3i po3roHy (mg,) € OumbmmM y 2,9 — 4,6 pasu 3a NOKa3HUK
npoOOoriBoi MaJMBOEMHOCTI Ha (a3l crajmoro pyxy (mg) IpH 3pOCTaHHI pajaiyca
Kojieca aBToOyca r,. 31 3pOCTaHHSM 3HAuYeHHs pajiyca Kojeca aBTodyca 1y Yy
niamazoni 0,52-0,57 M 3pocTae 3Ha4YCHHS MOKa3HUKA MPOOIrOBOi MaJUBOEMHOCTI Ha
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¢a3i po3rony (mgp) Ha 4,3%, a 3Hau€HHS NOKa3HUKA MPOOOTiBOi MAaJIMBOEMHOCTI Ha
¢asi cranoro pyxy (mg) cnagae Ha 9,8%. Ha ginsnmi r.=0,57-0 ,597 3nauyenHs
IIOKa3HHUKa MTPOOIroBOi MAJIMBOEMHOCTI Ha (a3l po3roHy (mgp) cnagae Ha 3,2%, %, a
3HA4YEHHs [MOKa3HUKa [IPOOOriBOi NAaIMBOEMHOCTI Ha (a3l CTajloro pyxy (mgy) crajgae
Ha 30,5%.

2. AHaJi3 BIVIMBY eKCILIyaTauniiiHMX (PAKTOPiB Ha NMOKA3HUKH NPOOIiroBoi
€HEePro€EMHOCTI TA MAJMBOEMHOCTI PyXy aBTO0yCY y Ppi3HHX (pa3ax TPaHCHOPTHOL
omepamii

Jlo exkcrutyaTamifHuX (akTOpiB  HajleXaTh: KOE(QIIEHT BUKOPHUCTAHHS
MacCaKUPOMICTKOCTI aBTOOYyCA (Vr ), AOBKHUHA ULIXY PYyXYy MK 3ynuHKamu (/).

Baxx1Boro 0cOOIUBICTIO MICHKUX MMACAXUPCHKHUX MEPEBE3EHB € 3MiHA KIJIBKOCTI
MacaXupiB B aBTOOYCIB Ha KOXKHIM 3YIHHII MapuIpyTy pyXy TPaHCIOPTHOTO 3aco0y.
ToOTo, 3MiHa KoedillieHTa BUKOPHUCTaHHS TMACAXUPOMICTKOCTI aBTOOyca Y. €

BAXXJIMBUM IapaMeTPOM, 3MiHA SIKOTO MOTpeOye aHali3y BIUIUBY Y., Ha MOKA3HUKU

MpoOIroBOi €HEPrOEMHOCTI Ta MAJUBOEMHOCTI PyXy aBTOOyCy y pi3HuX (aszax
TpaHCOpTHOT omepauii. /[ awnamizy Oyio mnOpuiHATO MexXi KoedilieHTa
BUKOPUCTaHHSI MacakKUpPOMICTKOCTI aBToOyca Y., — (0,2 — 1,0) 3 kpokom O0,2.

JIOBXKMHA TEpPEroHy € 3aJaHol0, K CEepPEeAHs BiACTaHb MK 3YNHWHKA aBTOOYCHHUX
MapmipyTiB Micta Kuesa / = 550 meTpis.

Jlnst aHanmizy BUINEHa3BaHWX IMOKAa3HUKIB MojeNtoBaHHS aBToOycy MA3 103
BUKOpHCTaHl Mozeni (1-4). 3a oTpuManumMu pesynbratamu (Tabnuus 4) noOyn0BaHO
rpadiku 3a7eKHOCTI TOKA3HHUKIB TIPOOITOBOI €HEPTOEMHOCTI Ta MATTMBOEMHOCTI PyXy
aBTOOyCcy y pi3HuX (azax TpaHcmopTHOI omeparii (pucyHku 7 — 8) mpu 3MiHi
BEJIMYUHU KOE]Iil[ieHTa BUKOPUCTAHHS MMacaXXUPOMICTKOCT1 aBToOyca Y., B Alama3oHi

20 — 100% HanoBHEHOCT1 aBTOOyCa MacaXKUPAMH.

Tadoauus 4 — 3HaYeHHS MOKA3HUKIB MPO0IroBOi eHEPro€EMHOCTI Ta
NAJMBOEMHOCTI aBTO0YCY Yy pi3HMX ¢a3ax (¢a3i po3roHy Ta cTajnoro pyxy)
TPAHCIOPTHOI onepamii Npyu 3MiHi BeJMYMHH KOe(PilieHTa BUKOPUCTAHHA

NMacakKMpPoOMiCTKOCTI aBToOyca Y.

Ver 0.2 0,4 0,6 0,8 1
Mep, /l/m 21,1 22,6 24,2 25,7 27,3
Mgp, /v 1293,2 1397,6 1502,1 1606,6 1711,1
Mey, xJlx/m 8 9,4 9,4 9,4 1 1,1
Mgy, xhx/m 5 16,8 551 550,2 549,6 662,3

Ha pucynky 7 mnpencraBieHo Tpadik 3aleKHOCTI MOKa3HUKA MPOOIroBOi
E€HEProeEMHOCTI aBTOOyCy y pidHHX (azax (a3l po3roHy Ta CTaJIOTO PYXY)
TPAHCIIOPTHOI ~omepalii MNpud 3MiHI BEJIMYMHU Koe(illieHTa BUKOPUCTAHHS
MaCaKUPOMICTKOCTI aBTOOyca Y. Iloka3HMK mpoOiroBoi eHeproeMHOCTI Ha ¢asi

pO3rony (mep) € 6uIbIIMM y 2,4 — 2,74 pa3u 3a NOKa3HUK NPOOOTiBOi €HEProEMHOCTI

ISSN 2567-5273 13 www.moderntechno.de
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Ha (a3l cramoro pyxy (Mmey) OpH 3MiHI BEIMYMHU KoedillieHTa BUKOPUCTAHHS
MAaCaXUPOMICTKOCTI aBTOOyca Y. B miamazoni 0,2 — 1. 3i 3pocTaHHSM 3HAYCHHS

Koe(ilieHTa BUKOPUCTAHHS MACAXXUPOMICTKOCTI aBTO0YCA Y., 3POCTAIOTh 3HAUYECHHS

IOKa3HUKa IpoOIroBoi eHeproeMHOCTI Ha (a3l po3rony (mep) Ha 22,9% 1 noka3HUKa
poOOTIBOT eHEPTrOEMHOCTI Ha (ha3i CTaoro pyxy (mey) Ha 27,6%.

30
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Pucynok 7 — I'pagik 3a/1e5KHOCTI OKa3HMKA NPOOIroBoi eHeproeMHocCTi Ha ¢asi

PO3roHy (mep) Ta ¢asi cTanoro pyxy (mev) NpH 3MiHi BeJTHINHU KoedinieHTa
BHKOPHCTAHHSA NMACAKMUPOMICTKOCTI aBTO0yca ¥ .
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Pucynok 8 — I'padik 3a/1€:KHOCTI MOKA3HUKA NPOOIroBoi NAJUBOEMHOCTI HA (asi

03rony (mgp) Ta (a3si crajgoro pyxy (mqy) NpM 3MiHi BeJITHUNHHU KoedilicHTa
qp q
BUKOPUCTAHHS MACAKUPOMICTKOCTI aBTOOYCA Y 7"

['padik 3a1eXHOCTI MOKa3HUKA MPOOIrOBOi MATMBOEMHOCTI aBTOOYCY Yy pI3HHX
¢azax (¢asi po3roHy Ta CTAJIOro Pyxy) TPAHCHIOPTHOI Omepariii mpu 3MiH1 BETUIUHA
Koe(illieHTa BUKOPUCTAHHS MMACAXKUPOMICTKOCTI aBTOOyca Y., MPEACTABICHO Ha

pucyHky 8. [Toka3Huk npoOiroBoi NaJuBOEMHOCTI Ha (a3l po3roHy (mgp) € OLIBIINM
y 2,5 — 2,92 pa3u 3a moka3HUK MPOOOTiBOi MAJIMBOEMHOCTI Ha (a3l CTAlOro pyxy
(mgy) Tpu 3MiHI BETMYMHU KOe(iLI€EHTa BUKOPUCTAHHS 1aCaXKUPOMICTKOCTI aBTOOyCa
Yer B miamazoni 0,2 — 1. 31 3pocTaHHAM 3Ha4YeHHS KOEPII[iEHTa BUKOPHCTAHHS

MaCaKUPOMICTKOCTI aBTOOYyca V., 3pPOCTAlOTh 3HAYEHHS IIOKAa3HUKA MpoOIroBoi
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NAJIMBOEMHOCTI Ha (a3l pos3roHy (mep) Ha 24,4% 1 mnoxka3HHMKa HpoOOriBoi
MaJUBOEMHOCTI Ha (pa3i cTanoro pyxy (mey) Ha 22%.

JlocmimkeHHs TPOBEACHO MPHU 3MIHI TOBXKWHU nieperony / B aianazoni 200-2600
MeTpiB. OTpUMAaHO BiIHOIICHHS €HEPreTUUHUX Ta MaJTUBHUX BUTPAT (a3 pO3roHy i
¢azu cranoro pyxy A0 JOBKHUHHU MPONHACHOTO NUIAXY Y AaHid (a3i, 10 NpeacTaBIeHO
y Tabauii S 1 Ha pucyHkax 9 — 10.

Tadoauus 5 — 3HaUyeHHS MOKA3HUKIB MPOOIroBoi eHEPro€EMHOCTI Ta
NMAaJUBOEMHOCTI aBTO0YCY y pizHux ¢azax (¢a3zi po3rony Ta cTajaoro pyxy)
TPAHCIIOPTHOI onepauii Npu 3MiHi JOBKUHM neperony /

[, m 200 600 1000 1400 1800 2200 2600
Mep, /v 29,5 29,5 29,5 29,5 29,5 29,5 29,5
Mgp, kJTx/m 1759 1759 1759 1759 1759 1759 1759
Mey, J/m 6,1 6,6 6,6 6,7 6,7 6,7 6,7
Mgy, k/Tx/m 485,5 526,5 530,5 532 5328 533,2  |533,6

35
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Pucynok 9 — I'pagik 3a/1e5KHOCTI MOKa3HMKA NPOOIroBoi eHeproeMHOCTI Ha ¢a3i
PO3rony (mep) Ta ¢asi cranoro pyxy (meyv) NpH 3MiHi T0BKMHH Neperony /
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Pucynok 10 — I'pagik 3a/1€5KHOCTI MOKA3HUKA MPOOIroBoi MAJUBOEMHOCTI HA
(dasi posrony (mgp) T2 ¢asi cragoro pyxy (mqy) Npu 3MiHi JOBKUHHU NePerony /
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Ha pucynkax 9,10 npezacrtaBieHo rpadiky 3ajeKHOCTI MOKa3HUKIB MpOoOIroBoi
€HEeproeEMHOCTI Ta MAJMBOEMHOCTI aBTOOycy y pi3HuX (a3ax (a3l po3roHy Ta
CTaJIOTO PYXy) TPAHCHOPTHOI omepariii mpu 3MmiHl AoBxuHH Tieperony /. [TokaszHuk
Ipo0IroBoOi €HEProEMHOCTI Ha (a3l pO3roHy (Mep) € OLIBILIIM 3a MOKAa3HUK MIPOOOriBOi
€HeproeMHOCTI Ha (a3l cTanoro pyxy (mey) A 3HA4E€Hb NOBXUHH nieperony / =200
— 2600 M y 4,8 pa3u. Iloka3Huk npoOIroBoi NaJIMBOEMHOCTI Ha (pa3i po3roHy (mgp) €
OLIBIIIM 32 MOKa3HUK MPOOOriBOi MAJIMBOEMHOCTI Ha (a3l CTAIOr0 pyxy (Mmgy) Ui
3Ha4YeHb JOBXKUHHU neperony / =200 — 2600 m y 3,6 pasu. lllo miaTBepmxye dakr, mo
¢daza po3roHy € HalOUIBII €HEePro- Ta MAJIWBO BUTPATHOIO JJISI BCHOTO IHKIY PYXY
aBTOOyCa y TECTOBIHM omeparrii.

3. AHAJIi3 BIUIMBY [OPOkKHIX (AKTOPIiB HA TMOKA3HMKH MNPOOIroBoi
€HEePro€MHOCTI Ta MAJTUBOEMHOCTI PyXy aBTOOYCY Y PIi3HHX (pa3ax TPAHCIOPTHOL
omepamii

Jlo nopoHixX (aKkTOpiB HAJNEKUTh KOEPILIEHT OMOPY KOUYEHHS KOJIC aBTOOyca
(). Ans amamizy BuIllEHa3BaHUX IMOKA3HHUKIB MojentoBaHHS aBTodoycy MA3 103
BUKoOpucTaHi mozeni (1-4). 3a orpumanuMu pe3ynbraramu (Tabiuist 6) Mmooy 10BaHO
rpadiku 3a7eXHOCTI TOKA3HUKIB TIPOOITOBOI €HEPTOEMHOCTI Ta MATTMBOEMHOCTI PyXy
aBToOycy y pi3HUX (a3zax TpaHcmopTHoi omeparii (pucynku 11-12) mpu 3miHi
KoeQILieHTy ONopy KOYeHHs KoJjiic aBToOyca f B aianazoni 0,012 — 0,022.

Ta6auus 6 — 3HaYeHHsI MOKa3HUKIB POOIroBoOil eHEPro€MHOCTI Ta
NAJMBOEMHOCTI aBTO0YCY Yy pisHuMX (a3ax (¢a3i po3roHy Ta cTanaoro pyxy)
TPAHCIOPTHOI onepauii npu 3MiHi Koe}iliEHTY ONOpPy KOYEHHS KOJIiC aBTodyca f.

f 0,012 0,014 0,016 0,018 0,020 0,022
Mep, k/Tx/m 27 27 27 27 27 27
Mgp, x/x/m 1711 1648 1659 1680 1695 1712
Mey, x/x/m 11 7 6 7 7 8
Mgy, kTx/m 662 525 380 405 404 488
- 30
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Pucynok 11- I'padik 3a/1€2KHOCTI MOKA3HUKA NMPOOIroBOi eHEProeMHOCTI Ha (a3i
PO3rony (mep) Ta ¢asi cranoro pyxy (mev) Npy 3MiHi KoeimieHTY onopy
KO4YeHHS KoJIic aBTodyca f.
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Ha pucynky 11 mnpencraBieHo rpadik 3ajeKHOCTI TMOKa3HHWKA MpoOIroBoi
E€HEProeEMHOCTI aBTOOyCy y pi3HHX (azax (a3l po3roHy Ta CTaJIOTO PYXY)
TPAHCIIOPTHOI omeparlii npu 3MiHI KOedilieHTY Omopy KOYEeHHs KoJiic aBTodOyca f.
[Toxa3Huk npoOiroBoi eHeproeMHOCTI Ha (a3l po3roHy (mep) € OutbMM y 2,5 — 4,6
pa3u 3a MOKa3HHUK MPoOOTiBOi €HEProeMHOCTI Ha (a3l cTajJoro pyxy (mey) MpH 3MiHI
BEJIMYUHU KOEPIIIEHTY onopy KO4YeHHs Koiic aBroOyca f B aiana3zoni 0,012 — 0,022.
31 3pOoCTaHHSM 3HA4YEHHS Koe(illieHTy Omopy KOYEHHs Koyic aBToOyca f MOKa3HUK
poOIroBoi €HEproeMHOCTI Ha (a3l po3roHy (me,) HE3MIHIOETBHCS, A€ 3POCTa€E

3HAQYCHHS IMOKa3HMKA IMPOOOTriBOi €HEProeMHOCTI Ha (a3l cTajoro pyxy (me,) Ha
26,34%.

1800
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Pucynok 12 — I'pagik 3a/1€5KHOCTI MOKA3HUKA NMPOOIroBoi NAJUBOEMHOCTI HA
(¢asi po3rony (mgp) Ta (pasi crajgoro pyxy (mqv) Npu 3miHi koediieHTy onmopy
KOYeHHS KOoJIic aBTo0yca f.

['padik 3a1eXHOCTI MOKa3HUKA MPOOIrOBOi MAJTMBOEMHOCTI aBTOOYCY y PI3HHX
¢dazax (¢a3i po3roHy Ta CTAJIOTO pyXy) TPAHCHOPTHOI omepaiii Npu 3MiHi
Koe(ILlI€HTY OMOpy KOYEHHs KOoJic aBToOyca f NpeACcTaBI€HO Ha pPHUCYHKY 12
IToxa3HUK MPOOIroBOI MATMBOEMHOCTI Ha (a3l po3roHy (mep) € OuabmuM y 2,6 — 4,4
pasu 3a MOoKa3HUK MPoOOTiBOi MaJTUBOEMHOCTI Ha (hasi cTajioro pyxy (Mey) IpH 3MiHI
Koe(ilieHTy omopy KOueHHsI Koiic aBroOyca f B miamazoni 0,012 — 0,022. 3i
3pOCTaHHSAM 3HauYCHHsI KOE(QILIEHTY OMOpy KOYEHHS KOJIC aBToOyca f IMOKa3HHK
poOIroBoi MaJMBOEMHOCTI Ha (a3l poO3roHy (Mgp) HE3MIHIOETHCS, ajl€ 3pOCTae
3HAYEHHs IIOKa3HMKa IPOOOriBOi MATMBOEMHOCTI Ha (a3l CTaloro pyxy (mg,) Ha
26,34%.

BucHoBku

1. [IpoananizoBaHO BIUIMB KOHCTPYKTHBHHX, €KCIUTyaTalllMHUX Ta JOPOXKHIX
(bakTopiB Ha MOKA3HUKHU MPOOIrOBOi €eHEPTOEMHOCTI Ta MPOOIrOBOi MaJTMBOEMHOCTI HA
(a3i po3roHy Ta CTajoro pyxy aBrodyca B TpPaHCTIOPTHIHN omepaiii.

2. BcranoBieHo rpadivHi 3aIeKHOCTI KOHCTPYKTHMBHHX, €KCIUTyaTalliiHUX Ta
JTOPOXHIX (haKTOpPIiB HA TOKA3HUKH MPOOIrOBOI E€HEProEMHOCTI Ta MPOOIroBOi
MaJUBOEMHOCTI Ha pi3HUX (pa3ax pyxy aBToOyca B TPaHCHOPTHIA omeparii, sKi
BKa3YIOTh, 110 (pa3a pO3rOHY Ma€ OUIbIIY MaJTUBOEMHICTh Ta EHEPrOEMHICTh HIXK (ha3za
CTaJIOro PyXy JJisl BCIX PO3IJIIHYTUX BapiaHTiB.

3. Pesynbratu OCTIKEHb CIPSIMOBAHI Ha HAYKOBE-METOJWYHE 3a0€3IeUeHHS
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Abstract. The object of study is the process of production and technological functioning of
buses and electric buses on city routes. Purpose - to obtain quantitative regularities of the influence
of various factors (design, operational, road) on the values of the mileage energy intensity and
mileage fuel consumption of the bus in different modes of movement (acceleration, steady motion).
The method of research is an operational and simulation analysis of the production and
technological functioning of buses on city routes, taking into account the principles of increasing
the operational and technological intensity and environmental friendliness of passenger traffic
when using buses.

The results of the article can be used by technologically competent managers of road
transport to implement strategies for a comprehensive increase in the operational and
technological intensity and environmental friendliness of passenger transport by these vehicles.
Forecast assumptions about the object of study - implementation of strategies and projects of
conceptually and technologically sustainable development of technical means (buses) and processes
of passenger road transport at passenger road transport enterprises..

Keywords: mileage energy intensity, mileage fuel intensity, bus, motor transport operation,
modes of bus movement.
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Abstract. The paper presents the results of field experimental studies of the temperature
regime of the walls of three residential buildings during the heating season. The temperatures of the
outside air and the outer surface of the walls are quasi-stationary random processes. Indoor air
temperature, the inner surface of the walls’ temperature and the difference between them can be
presented in the form of stationary random processes or random variables with a normal
distribution law. The obtained statistical characteristics of these temperatures can be used in the
probabilistic assessment of the thermal reliability level of enclosing structures.

Keywords: walls of residential buildings, temperature regime, statistical characteristics of
temperatures

Introduction.

To ensure a sufficient level of thermal reliability of enclosing structures, design
standards [1] set the minimum allowable value of heat transfer resistance, the
maximum allowable difference between the temperature of the inner surface of the
wall and indoor temperature, and establish the inadmissibility of condensation due to
drop of inner surface temperature below dew point. Calculations according to the
method [1, 2] are performed taking into account the determined design values of
indoor and outdoor air temperature, dew point temperature, as well as the size of the
structure and thermophysical characteristics of materials.

General principles and probabilistic methods for estimating the level of thermal
reliability, taking into account the stochastic nature of these design parameters are set
out in [3, 4, 5]. For the practical use of calculation methods [4, 5] it is necessary to
present all the design parameters in the form of random variables. Probabilistic
description of atmospheric air temperature based on the results of long-term
meteorological observations was performed in [6, 7] and other works. Experimental
studies and probabilistic representation of thermophysical characteristics of some
building materials were performed in [8, 9]. The norms [1] set the design values of air
temperature in room for various purposes, but data on its real statistical variability in
the available scientific literature are missing.
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Based on the information above, the task of this work is formulated: to
experimentally obtain the implementation of random processes of temperature
changes in the typical points of the walls, of the outdoor and indoor air temperature
and perform a probabilistic representation of these temperatures.

Objects and methods of research.

Experimental studies of the thermal regime of the walls were conducted for
three residential buildings in the city of Kropyvnytskyi according to the method
developed in [10]. Preliminary results of the experiment on the object Nel are
presented in [11].

The object of study Nel is the outer wall on the eighth floor of a precast concrete
residential building, oriented to the northeast. The wall is made of expanded clay
concrete with a thickness of 350 mm with external facade insulation of expanded
polystyrene with a thickness of 50 mm and has a heat transfer resistance of 2.05
m?*-K/W. Autonomous heating with manual temperature control of the heat carrier.

Object of study No2 - expanded clay concrete wall on the fourth floor of a
precast concrete residential building, oriented to the north-west. The 300 mm thick
wall has a heat transfer resistance of 1.07 m*K/W. Autonomous heating with
automatic temperature control of the heat carrier.

The object of study Ne3 - the wall of a residential building made of expanded
clay concrete with a thickness of 400 mm, which has a heat transfer resistance of 1.36
m?*K/W and is oriented to the northeast. Autonomous heating with manual
temperature control of the heat carrier.

At each of the objects of the study, electronic thermometers measured
temperatures at five points:

1) outside air in the shade of a specially constructed shed;

2) the outer surface of the wall in the shade of a specially arranged shed;

3) the outer surface of the wall, exposed to sunlight;

4) the inner surface of the wall,;

5) indoor air in the room.

The measurements were carried out daily three times a day at hours close to the
regular periods of daily atmospheric air variability:

6-7 hours - the lowest temperature of the atmospheric air;

14-15 hours - the highest temperature of the atmospheric air;

22-23 hours - complete absence of solar radiation.

For the purpose of further statistical processing, the measurement results were
recorded in a log created in the Microsoft Excel spreadsheet environment. The
measurements were carried out during the heating season from October to April. As a
result of the experiment, realizations of temperature change processes were obtained
with a duration of 21 decades for object Nel, 16 decades for object No2, and 18
decades for object Ne3.

Statistical analysis of experimental data.

Based on the results of the performed measurements, implementations of
480...630 temperature values were formed with a quantization time step of 8 hours.
The available data make it possible to perform statistical processing according to the
method [6, 12] and represent temperature changes at chosen points in the form of
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random processes or random variables.

As an example, Figure 1 shows the implementation of random processes of
temperature change at object Ne2. The time from the beginning of the experiment (in
days) is set along the abscissa axis, and the temperatures at five measurement points
(in Celsius) are set along the ordinate axis.
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Figure 1 - Processes of temperature change at object of study Ne2

Figure 1 shows that the temperatures at all measurement points change
randomly over time. The two upper lines, which reflect changes in the temperature of
the internal air and the internal surface of the wall, can be considered as
implementations of stationary random processes. The temperature of the wall surface
(point 4) is always lower than the temperature of the indoor air. The three lower
implementations practically merge into one line, because the temperatures of the
outer surface of the wall in the shade and in the open area are almost equal and
exceed the temperature of the outside air within 1°C. These implementations have
fairly regular daily changes, stochastic daily variability, as well as pronounced non-
stationarity, which is due to seasonal changes in atmospheric air temperature.

All realizations are divided into ten-day segments, during which random
processes of temperature change can be considered stationary. Statistical processing
of ten-day realizations was performed in the Microsoft Excel environment according
to the well-known method for analyzing random variables [12].

In Figure 2, based on the results of statistical processing of ten-day segments of
implementations, graphs of the mathematical expectation functions M(t) and the
standard S(t) of random processes of air temperature change are shown. The
mathematical expectation functions for the three studied objects were found to be
quite close and generally correspond to the seasonal changes in air temperature, the
average monthly values of which according to long-term data [6] are shown in the
graph by bold dots. It can be seen from the graph above that the winter, during which
the measurements were taken, was noticeably warmer than the long-term regular. The
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values of the outdoor air temperature standards are also close for the three objects
studied, but change rather chaotically over time within 2...6°C. The functions of the
numerical characteristics of the temperature of the outer surface of the wall
(measurement points 2 and 3) are close to those shown in Figure 2.

20 7

M(t) S(t) Object No2

15 Object Nel

Object Ne2

5 Object Nel
- 1
y Object Ne3 Decades, t 0 Decades, t
1 3 5 7 9 11 13 15 17 19 21 1 3 5 7 9 11 13 15 17 19 21

Figure 2 - Functions of the numerical characteristics of random processes of
changing the outdoor temperature

Changes in the temperature of the internal air and the internal surface of the wall
(measurement points 5 and 4) can be considered stationary random processes. Mean
values M and standard deviations S of these processes, calculated taking into account
the total durations of the available implementations, are shown in Table 1. The table
also shows the statistical characteristics of the temperature difference, which is used
in [1, 4, 5] when assessing the level of thermal reliability of enclosing structures
according to the criterion of comfort in the room. These characteristics are obtained
by statistical processing of data obtained as differences between the internal air
temperature and the temperature of the internal surface of the wall at the
corresponding points in time.

Table 1 - Statistical characteristics of temperature processes

Research process Chargcte Data for objects
ristics Ne 1 Ne 2 Ne 3
. . M= 24.4 23,1 24.6
Indoor air temperature (point 5) o= 0.587 0341 0.500
Temperature of the inner surface of the M= 22,4 22,3 23,8
wall (point 4) S= 0,944 0,363 0,625
Temperature difference (temperature M= 1,97 0,80 0,78
difference of points 5 and 4) S= 0,830 0,184 0,536

Data analysis in Table 1 shows that due to autonomous heating systems in the
studied rooms maintained air temperatures were +23...25°C, that is higher than the
established by the norms [1] value +20°C. With manual regulation of the autonomous
heat system (objects of study Ne 2 and Ne 3), the temperature standard of the internal
heat can be taken equal to 0,5...0,6°C. The automatic regulation of the heat transfer
temperature at object of study Ne 2 changed the temperature deviation, which gave a
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standard value of 0,35°C. These values can be recommended for use in probabilistic
calculations of thermal reliability of enclosing structures.

Mean values of the temperature of the inner surface of the wall are lower than
for the indoor air temperature, and the standards are higher due to the influence of
large random fluctuations in the outdoor air temperature.

Noteworthy are the values of temperature differences at the object of study Ne 1,
twice as large as the values for objects Ne 2 and Ne 3. This is due to much higher heat
transfer resistance of the wall of the object Ne 1, which has additional facade
insulation.

When performing probabilistic calculations of thermal reliability according to
the method [4, 5], the design parameters must be presented in the form of random
variables. According to research [8, 9], the thermophysical characteristics of building
materials can be represented in the form of random variables with a normal
distribution law. The possibility of using the normal distribution to represent the
outside air temperature is justified in [6]. In order to establish the type of laws of
distribution of internal temperatures according to the available experimental data,
histograms of the distribution of indoor air temperatures, the inner surface of the wall
and the difference between them are made.
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Figure 3 - Histograms of measured temperature distribution

The histograms shown in Figure 3 for the object of study Ne 2 are close to the
normal distribution. Similar histograms for objects of study Ne 1 and Ne 3 have a
similar appearance. Pearson's chi-squared test [12] showed that the normal
distribution does not contradict the experimental data and can be used to
probabilistically describe the temperature of indoor air temperature, indoor wall
temperature and temperature difference between them.

Conclusions.

1. As aresult of the experiment, quite complete and reliable data on the thermal
regime of the walls of residential buildings during the heating period are get, which
can be used to verify the calculation methods for assessing thermal reliability.

2. The temperatures of the outside air and the outer surface of the walls are
quasi-stationary random processes with a normal distribution law. The indoor air
temperatures, the temperatures of the inner surface of the walls and the difference
between them can be presented in the form of a stationary random process or a
random variable with a normal distribution law.
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3. The statistical variability of indoor air temperature and interior wall
temperature is significantly influenced by the type of heating system and the method
of regulating the coolant temperature.

4. The statistical characteristics of the indoor air temperature in residential
premises obtained as a result of the experiment can be used when performing
probabilistic calculations of the thermal reliability of enclosing structures.
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Anomauin. B pobomi suxnadeni pe3yiomamu HAMYPHUX eKCNEPUMEHMATbHUX OOCTIOHNCEHb
MeMnepamypHo20 pexicumy CmiH mpboX HCUMI0BUX OVOUHKI8 HA NPOMSA3L ONANIOBANILHO20 CE30H).
Tpuui Ha 006y uUMIpOBaANUCI MeMnEpamypu 308HIUHO20 NOBIMPSL, 308HIUHbOI NOBEPXHI CIIHU 8
3amiHKy ma Ha COHYI, GHYMPIWHbOI NOGEPXHI CMIHU MA GHYMPIUHbO2SO NOGIMPs 8 NPUMIUYEHHI.
Temnepamypu 308HIUHbO20 NOBIMPsL MA 308HIUHBLOI NOBEPXHI CMIH NPeOCmMAasiIsioms OO0
KeazicmayioHapHi eunaoxkoei npoyecu. Temnepamypu 6HYmMpiuiHb020 NOBIMPs 6 NPUMIUJEHHSX,
BHYMPIUWHbOI NOBEPXHI CMIH MA PIZHUYSA MINC HUMU MOICYMb OYMU NOOAHT Y (PopMi CIMAYiOHAPHUX
BUNAOKOBUX Npoyecié abo 8UNAOKOBUX GeNUYUH 3 HOPMATbHUM 3AKOHOM po3noodiny. Ilokazano, uo
HA CMamucmu4mny MIHAUBICMb MeMnepamyp GHYmMpIiUHb020 NOBIMPs Ma 6HYMPIUHbOI NOBEPXHI
CMiH ICMOMHO 6NIUBAE MUN CUCMeMU ONAIeHHS ma CHOciO pe2ynlo8aHHs memnepamypu
mennonocia. Ompumani 6 pe3yibmami  eKCHEPUMEHmy CMAMUCMUYHI  XapaKmepucmuxu
memnepamypu 6HYmpiuiHb020 NOGIMPA 6 HCUMIOBUX NPUMIUEHHAX MOACYMb GUKOPUCOBYBAMUCS
npu iMOBIPHICHOMY OYIHIOBAHHI PIBHS MENI0801 HAOILIHOCII 020P0O0IHCYBANbHUX KOHCIPYKYIU.

Knrwuoei cnoea: cminu owcumnosux Oyoigenvb, memMnepamypHull pexcum, CMAmucmuyHi
Xapakmepucmukuy memnepamyp
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Anomayia. Y cmammi po3enamymo acnekmu 6UKOPUCMAHHS MPAOUYIUHUX ONisl HAPOOHOI
apximexmypu Ykpainu ekonoziuno uucmux 0yoieenbHux mexHoa02itl ma Mamepianie 3 ypaxyeaHHIM
CYYACHUX HOPMAMUBHUX BUMOS U000 eHep2oedeKMUBHOCI, NONHCENHCHOI Ma eKOoN02TuHOI be3neKu.
3anpononosano KOHCMPYKMUBHI PIUEHHA 020POONCYBATIbHUX KOHCMPYKYIL MAlono8epxosoi
AHCUMII080] 3a0Y008U MA 20CNOOAPCLKUX CNOPYO CENAHCLKO20 080pY 3 3ACMOCYBAHHAM MICYE8UX
mamepianie NPUpoOHO20 NOXOONHCEHHS, XAPAKMEpHUX 01a 3a0y008U YKPAIHCbKO20 CEeNAHCLKO20
06opy. [lna onmumizayii KOHCMPYKMUBHUX Ma MENIOMEXHIYHUX AKOCmel MmaKux mamepianie 6
020pP00AHCYBAILHUX KOHCMPYKYIAX nepeodaueno 8UKOPUCMAHHA cyyacHux mamepianis. Ilpu yvomy
20/IOGHUMU ~ KpUMEPIAMU — 88AXCANUCL — NOKA3HUKU — eHepeoeeKmueHoCcmi,  eKOHOMIYHOT
epexmusrHocmi, 00CMYNHOCMI, a MAKONHC 30epedCcenHs HaYiOHAIbHO20 KOIOPUMY ApXimeKmypHo20
obpa3zy byoigeny.

Knrwwuosi cnosa: exonociunicmos, enepeoephexmuHicmv, HAYIOHANbHI mMpaouyii, micyesi
OydisenbHi Mmamepianu, KylibmypHi mpaouyii, eKOHOMIYHA epheKmusHicmo.

Beryn.

ATponpoMHUCIIOBUI KOMIUIEKC B YKpaiHl € OJHIEI0 3 NMPIOPUTETHUX CKIIAJOBUX
€KOHOMIKHM,  Trajy33l0, 110 IHTEHCUBHO PpO3BHMBA€THCA 3aBASKU CIPHUATINBUM
MPUPOJHO-KIIIMATUYHUM  yMOBaM,  BIIPOBA/DKCHHIO  HOBITHIX  TEXHOJIOTIH
CLIILCBKOTOCTIOAPCHKOTO BUPOOHMUIITBA, CIPUSATIUBIN pO3rallyXKEeHIH
1H(MpacTpyKTypl. ATpPONPOMHUCIOBUI KOMIUIEKC BKJIIOYAae B cebe SK KpyIHe
BUPOOHUIITBO,  IPEACTaBICHE  arpoXOoJAMHraMHu, OO0'€IHaHHSAMH, KPYIMHUMHU
arpodipMamMu, Tak 1 ApiOHI depMepCchKi TOCMOAAPCTBa, MMTOMA Bara SKUX POCTE 3
poky B pik. lle mom'szaHo 3 ocoOmMBOCTSIMH arpoOi3Hecy, 3 HWOTr0 OKPEeMHMH
HampsiIMKamMH, $KlI MOXYTb OyTH BHCOKOC(DEKTUBHMMH TpHu ApiOHOMY a0O0, HABITH,
1HUBITyaIbHOMY Yd CIMEHHOMY BHUPOOHHUIITBI. Taki 0COOJIMBOCTI Oprasizarii
arponpoOMHUCIIOBOTO O13HECY MIATBEPKEHI 0araTOpiyHOI0 MPAKTHUKOIO PO3BUHEHUX
KpaiH pIi3HUX perio”iB cBiTy. Kpim 1poro, ciiji BpaxoByBaThd OCOOIMBOCTI
MEHTAJITETy YKPaiHCHKOTO CEISIHMHA - J0ailIMBOro, MpanbOBUTOIO, CTAPAHHOTO
rocrnogapsi, SKui NiKIyeTbCS PO BIaCHE BUPOOHHUIITBO, AIM, CIM'TO.

JlocmipkeHHs, 110 TPOBOASTHCS B JaHIA CTaTTi, CHPSMOBaHI Ha aHami3
TpaAULiiHUX OyAiBEIbHUX TEXHOJIOTI Ta OyAiBEIbHUX MAaTeplajiB, XapaKTEepHHUX
IUIsl HApOJHOI apXITeKTypu YKpaiHu pi3HuUX 4aciB. [Ipy 1poMy BHBYATHUMYTbHCS
MOJIMBOCTI 3aCTOCYBAHHSI MICLEBHX MAaTeplajiB MPUPOJHOIO MOXOKEHHS Yy
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KOMILJIEKCI 3 HOBUMHU OyjamaTepiajlaMd, IO JacThb MOXJIMBICTh BHUKOPHCTAHHS 1X
€KOJIOTIYHUX, TEIUIOTEXHIYHNX, MEXaHIYHUX Ta IHIINX KOPHUCHHX BIACTHBOCTEH
HAWMOBHIIIOKW Mipoto. Ha AyMKy aBTOpiB, Takuii HampsIMOK Y PO3BUTKY Majoi Ta
HapOJHOI AapXIiTEeKTypud JacTh MOXIIMBICTh BIAPOAUTH XapakTEpHI pPUCH Ta
0COOMBOCTI YKPAiHCHKOTO 30T4€CTBA, a TAKOX OTPUMATH BaroMHil eKOHOMIYHUN Ta
€KOJIOTTYHUH e(EeKT.

OCHOBHHH TEKCT.

JIist HapoIHOT apXiTeKTypu YKpaiHu, PUCH SKOI 3HAYHOIO MIpOIO 30€peKeHi 11e
B CUIbCHKMX HACEJICHUX MyHKTaX Ta HEBEJIMKUX MICTAaX 1 MICTEUKaX, BaXJIMBUM Ta
aKTyaJbHUM € HACIIyBaHHS TPAAUIINHUX MPUHAOMIB IJIAHYBaJIbHUX, apXITEKTYPHUX
pimieHb Oy[iBellb, a TAKOX BUKOPUCTAaHHSA MICIIEBUX MaTepialliB, IEPEBIPEHUX
01raToBIKOBOIO IIPAKTUKOIO, ajie HE3aCIyKEHO 3a0yTUX, TaKuX SIK TJIMHA, JIEPEBUHA,
caMaH, MPUPOJIHI YTEIUIIOBayl (cojiomMa, O4epeT, MOX), MPUPOJIHI MIrMeHTH Toio. Ha
KaJlb, OCTAHHIMU JECATWIITTAMHU T BIUIMBOM HAyKOBO-TEXHIYHOTO MPOTpecy I
Marepiajay 3HAYHO 3BY3WJIA CBI CErMEHT Y BUKOPHUCTaHHI MpU OYIBHHUIITBI TaKUX
OyJiBeNb Ta CIOPYJ SK MaJoOlOBEPXOBA KUTIOBA 3a0y/0Ba, HEBEJIMKI T'POMAJICHKI
Oy[iBIl, TOCTOAAPCHhKI Ta JOMOMDKHI crmopyaud. Takuili cTaH pedeil HE MOKHA
BBO)XATH BWIPABIaHUM, aJ/pKe CyYacHI HOBI Oyjamarepiajad, BHUTOTOBJICHI 3
BUKOPUCTAHHAM 1HHOBAIIMHUX TEXHOJIOTIM Ta IITyYHUX CUHTETUYHUX MaTepialiiB
(mopucTti 6€TOHHU, TIIIACTMACH, TIOJIMEPH, TOIIO0) HE 3aBXKIU NMEPEBAKAIOTH TPATUITIHHI
NpUPOAHI Marepianu 3a Oararbma MnapaMeTpaMu: JTOBIOBIYHOCTI, CTIMKOCTI [0
30BHINIHIX BIUIMBIB, MEXAHIYHIA MIIHOCTI, a IIOAO0 CKOJIOTIYHOI Oe3leKkn —
MOCTYMAIOTHCA IM. A Taki MOKa3HUKU SIK TEIJIOMPOBIIHICTh, MOBITPOINPOHUKHICTD Ta
€KOHOMIYHA JOUUIBHICTh 1 JOCTYIHICTh Y OyaMaTepiaiiB IPUPOJAHOTO MOXOKEHHSA
CIIBCTaBHI 3 CHHTETUYHHMHU, & 4aCTO, HaBITh, € KPALIUMH.

Cepen npupoIHHUX MaTepialiB, AKi € ICTOPUYHO TPAIAULIMHUMH I HAPOJHOI
apxITeKTypu YKpaiHu (BCiX PErioHiB) CIIiJ] BUAUIMTH TaKi: epeBUHA, JEpeBHA THUPCA,
rJIMHa Ta BUPOOM 3 HEl, BUCYIIEHI LI Ta MOJApIOHEH1 cTebjia POCIUH Yy SKOCTI
HAlOBHIOBaYa Ta yTeIUIIOBaya, Kpeilja Ta TJIMHA y SKOCTI MIrMEHTa, MPUPOJIHI
KJICI0Ul PEYOBUHMU. [OJOBHMMHU MepeBaraMM TakKMX MaTepiaiB € I1X BHCOKI
TEIJIOTEXHIYHI  XapaKTepUCTUKH, JOCTYIHICTb Ta NPHUPOAHE  IOXOKEHHS,
ekoJioriuHa Oe3neka. HemomikamMu € MOpiBHSHO HEBHUCOKA MEXaHIYHA MIIHICTh Ta
CTIAKICTh J0 Al MIKpOOpraHi3aMiB, KOMax 1 JpiOHHUX TPU3YHIB, a TaKOXX HE3HAUHI
MOKAa3HUKWA TPOTHU[IIi BOTHIO — BOTHECTIWKICTh Ta MIBHUJIKICTh MOIIMPEHHS BOTHIO.
[Ipote cydacHi MeTOAM BOTHE3aXUCTy MarepianiB, MiABUIICHHA MOKA3HUKIB
BOTHECTIMKOCTI, a TaKOX 3ax0[d IIOJ0 MPOTHJII MIKIJTHUKAM JI03BOJISIOThH
HIBEJIIOBATH TaKi HEJOMIKM 1 3HAYHO PO3IIUPUTU chepy 3aCTOCYBAHHS TPaIULIAHUX
MICHEBUX MaTepiaiiB MPUPOJHOTO TMOXOKEHHS y pI3HHX HampsAMKaxX HapOIHOI

apXITEKTypH.

JlepeBHHA € TPAAWI[IMHUM 1 IIUPOKO 3aCTOCOBYBAaHUM Y CyYacHOMY
OynmiBHULITBI YKpaiHu MarepiasoM. Bci mnepeBarn JAepeBMHM — MEXaHIYHI
BJIACTUBOCTI, ~ €CTETMYHA  BHUPA3HICTh,  CKOJIOTIYHICTH  IIOBHOK  MIpOIO

BUKOPHUCTOBYIOThCS Cy4YaCHUMHU TMPOEKTaHTaMU Ta OyniBeabHUKaMu. (Oco0auMBO
NpUBAOJIMBUMU Y I[bOMY IUIAHI € IIHHI Ta TBEP/l MOPOJN NEepeBUHU: Ay0, OYyK, siCeH,
KJIEH, CMepeKa, TOIIo. AJie HasBHICTh TaKoi NEPEBHHH Ha BITYM3HIHOMY PHHKY

ISSN 2567-5273 27 www.moderntechno.de



Modern engineering and innovative technologies Issue 26 / Part 2

OynmMatepialiB € JOCHUTh OOMEXKEHOI, a BapTICTh JIOCUTh BHUCOKOIO, IO 3HAYHO
oOMexye chepy BUKOPUCTAHHS LIMX MOPIJ JAEPEBUHU B OCHOBHOMY JJIsl CETMEHTY
€JIITHOTO JKUTJIa, 3HAKOBUX TPOMAJICEKHUX OyaiBeNb, 00'€KTIB pecTaBpallii.

VYkpaiHa, SIK BiIOMO, HE € 3HAUYHO 3aJIICHEHOIO KpaiHOIO, a JiCH 3aliMaloTh He
outpme 16-18% TtepuTopii 1 TEHACHINS JO CKOPOYEHHS IUIONI JICIB, HA Kaib,
30epiraetbcsi. KpiM TOro, 3MiHIOETBCS 1 SAKICHUM IMOKa3HHMK JIICOBHUX PECYPCIB.
3MEHIIY€EThCS TPOIEHT JIICOBUX HACA/KEHb IIIHHUX TOPiJ, & HATOMICTh 32 OCTaHHI
JECATWIITTS 3HAYHOTO MOIIMPEHHs] HaOyBalOTh CaMOCIBM 3 MAJIOI[IHHMX 1, HaBITh,
IIK1JIMBUX TOPIJT J€PEB, TAKUX SIK KaHAJCbKUHM KJIEH, BepOa, OCHKa.

Came Taki mOpoAM JIEPEBUHU MOTIJIM OU OUIBII HIMPOKO BUKOPUCTOBYBATUCH Y
HapOJHIN apXiTEeKTypl IUIIXOM OOpOOKH JI€PEeBHMHU 3a JOMOMOTOK CY4YaCHHUX
TEXHOJIOT1M 3pOITyBaHHs, CKJICIOBaHHS 1 BUTOTOBJICHHS TaKMM YMHOM OYI1BEIBHUX
KOHCTpyKIIiK. Tak, HampuKIIa, MUPOKO MOIMIMPEHUH Y JIICOBIM Ta JIICOCTENOBIM 30H1
VYkpaiHu KaHaJACHKUW KIIE€H, IO 3HAYHO 3acCMIuy€ TEpPUTOpIi PIYKOBUX JIOJHH,
CUTbCHKMX HACEJICHUX IMyHKTIB, Ta HEBEIUKHUX MICT, MIT OM CTaTH CHUPOBUHOIO IS
BUTOTOBJICHHSI KJIGEHUX Ta KieehaHepHUX KOHCTPYKINH, un TUpcoruT (tumy OSB).
Taki KoOHCTpyKIii MOrIM OWM BUKOPUCTOBYBAaTHUCh Yy SKOCTI HECYy4yuX Ta
OTOPOJKYBAIBHUX Y MAJIOIOBEPXOBOMY KHUTJIOBOMY Ta TOCIOAAPCHKOMY Oy TiBHHUIIBI
B CUIbCHKUX HACEJEHUX MyHKTaxX Ta MaliuxX MicTax. Te K came MO)KHa CKa3aTH 1 Mpo
1HIIT M'AKI TOpPOJAM JEpPEeBUHU — BUIbXa, OCHKA, TOMOJS, BepOa, SKI PIIKO
BUKOPHUCTOBYIOTHCSL SIK [IIJIOBA JIEPEBMHA, BOJHOYAC € JOCUTH MOIIMPEHUMH Ha
TepUTOpIli YKpaiHu 1 MOrau Ou OyTH albTEPHATUBOIO TAKMM MOpPOAAM sIK COCHa, AyO,
Juma.

Cdepy 3acTocyBaHHA TaKuX TMOpPIJ JAEPEBUHU MOXHA 3HAYHO PO3IIMPUTH,
3aCTOCOBYIOYM CYYaCHI TEXHOJIOTii MOBHOI MEpepoOKH ACPEeBUHU 3 OTPUMAHHSIM
rOTOBOI MPOAYKIIT 31 3pOIIEHUX Ta KiIee(aHepHUX HECYunX KOHCTPYKIHA — CTIHOK,
0aJloK, peilok, pureniB, a Takox BUPoOiB 3 OSB mmT.

[HmmM  OyniBeNbHMM — MatrepiajoM, SKAW € TPaauliMHUM 1 I[IHPOKO
3aCTOCOBYBAaHMM VY HapOJHIA apXiTeKTypl YKpaiHM € TJIMHA 1 BUpOOM 3 Hel,
MOYMHAIUM 3 OyiBEIbHUX PO3YMHIB Ha 0a3l TJIMHU, Ta KOHCTPYKIIIHHUX MaTepiaiiB
3 ILOTO B'SKYUOTO.

['miHa — nnacTuyHa 0cajoBa ripcbka Mopojia, 10 CKIAJAETHCSI B OCHOBHOMY
3 TNIMHUCTUX MiHEpasiB (KAOJIHIT, TIAPOCIIONN TOIIO). THUMl TAMHH BUIUIIOTH 32
nepeBakaHHSIM B HIM TOTO YW IHIIOIO TJIMHUCTOTO MiHepaiy. ['JIMHU CTaHOBIATH
omu3pko 50 % BCiX 0CagOBUX TIPCHKUX MOPI1A 3€MHOI KOpH. ['JTMHU — 3eMIIHMCTI
HE3I[EMEHTOBaH1 TIPChKI MOPOJM, YTBOPEHI YacTUHKaMHu po3mipoMm meHine 0,01 mm
NepeBaKHO MNIMHUCTHUX, a TAKOXK 1HIIUX MIHEpPaJiB, IO 3/IaTHI 3 BOJOIO YTBOPIOBATH
IJIACTUYHY TICTOMOAIOHY Macy, sika MPU BUCHUXaHHI 30epirae HajaHy Gopmy, a Mmicis
BUIAIFOBAHHS HaOWpae TBEPICTh KAMEHIO 1 MILHICTB [6].

Martepianu 3 TJIMHU Ha MPOTSA31 ICTOPUYHOTO PO3BUTKY JIOJCHKOT IUBLII3AIT
BUKOPHCTOBYBAJINCh Y OYIIBHHIITBI 3 JaBHIX JaBEH: y BUIJISAI CTIHOBHX OJIOKIB,
B'SKY4YO1 PEUOBUHHU, IITYKATypHUX PO3UYHHIB, MI3HIIIE — BUPOOIB 3 00MAIEHOT TJIUHHU.
Ha Ttepurtopii VYkpaiHu, mnoyuHarouu 3 TMEpiogy TPUIUIBCHKOI KYyJIbTYpH, Taki
OPUPOJHI MaTepiajii IMIMPOKO 3aCTOCOBYBAJIUCH Y HAPOAHIM apXiTeKTypl ax 0
KiHIs XX CTOJITTS, TOOTO A0 MEPioAy, KOJIM HOBITHI OyAMarepialii CHHTETUUHOTO Ta
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IITYYHOTO MOXO/[KEHHS CTally BUTICHATH TPAAUIINHI 3aBJIIKM BUCOKUM MMOKa3HUKAM
TETIO130JISIMIIT Ta MEXaHIYHO1 CTIMKOCTI. AJe 111 MaTepiaan He 3aBXKIU € €KOJOTI9HO
0e3MeYHUMHU, EKOHOMIYHO JOIIBHUMH, TOCTYITHUMH.

Tomy BapTo 3rajaTé Tpaauilii BUKOPUCTAHHS MaTepiajiB 3 TJIMHU, BU3HAYUTH iX
mepeBard Ta 3alpoNOHYBAaTH MOJKJIIMBI 3aXOAM IOJI0 TOAOJAHHS HEIOJIKIB.
[lepeBaramMu MaTepiajiB 3 cUpOi HEOOMANEHOI IIMHU € iX JTIOCTYIHICTh Ta HEBHCOKA
BapTICTh, BOTHECTINKICTh, TMOBITPO- Ta MAPONMPOHUKHICTh Ta, 3BUYAIHO,
eKoJIoT1uHICTh. HeomikamMu € mopiBHSHO HEBUCOKI MOKA3HUKKU MEXaHIYHO1 MIITHOCTI,
HU3bKa MOPO30CTIMKICTh, MOB'I3aHA 3 MIJIBUINCHOK TITPOCKOIMIYHICTIO. 3BUYANHO,
Takl HEJOJIKH 3HAYHOI0 MIPOIO J0JIAIOTHCS IUISIXOM OOMatOBaHHS BUPOOIB 3 TIIMHU,
ajyie BUCOKI €Hepro3aTpaT IpH I[bOMY 3HAYHO MiABUIIYIOTh BapTICHI MOKA3HUKH IIUX
MarepiaiiB, 110 3HUKYE €KOHOMIUHY €()EeKTUBHICTb.

Buxoasun 3 1poro, mnpu po3poOJIEHHI PEKOMEHJAIM I[0A0 MPaKTUYHOrO
3aCTOCYBaHHS Y HApOJHIN apXIiTeKTypl YKpaiHu TpaJAUIIfHUX PUPOTHUX MaTEpialliB
Ha OCHOBI TJIMHU BPaxXxOBYIOThCS iX BUIIIEHa3BaHI OCOOJMBOCTI MUISXOM MOBHIIIOTO
BUKOPUCTAHHS TIepeBar 1 HiBeNMoBaHHS a00 MiHiMamizamii HejosikiB. Tak CTiHOBI
Marepiaiau 3 IMIHHU (CaMaHHI OJIOKM, MOHOJIITHUN CTIHOBUW PO3YMWH, IITYKATypPHHM
PO34YMH) JOIUIBHO BUKOPUCTOBYBATH 3 HM3BKHUM KOE(IIIEHTOM TEIJIOTPOBITHOCTI
%=0,15-0,25B1/M°C). IIpu npoMy rycruna camany craHoButume 500-750kr/m° [3,
c.38].

Jlns I TemniepatypHoi 30HU [1] TOBIIMHA camMaHy B 30BHIIIHIM CTiHI CTAHOBHUTH
300MM, a ryctmHa y BHcymeHoMmy crtaHi 500xr/m’. Ilpm yrTemseHHi Maramu
ouepeTssHUMU SOMM 1 30BHIITHBOMY OOJIMIIIOBAHHI 3T1IHO puC.l omip Temionepeaayi
30BHIIIHBOI CTIHU CTAHOBUTb:

R4=1/8,7+0,03/0,55+0,3/0,15+0,05/0,057+0,15+0,02/0,87+1/23=3,31(Mm*K)/BT (1)
(mpu HOpMaTuBHOMY 3Ha4enHi 3,3m>-K/Br) [1]).

s 11 remnieparypHoi 308U [1] TOBIIMHY camaHy B 30BHIIIHIN CTiHI IPUIIMaEMO

250mMM, a MaTH O4YepeTsH1 TOBIKMHOI0 40MM:
R4=1/8,7+0,03/0,55+0,25/0,15+0,04/0,057+0,15+0,02/0,87+1/23=2,8(M>K)/BT (2)
(nmpu HOpMaTuBHOMY 3HadeHHi 2,8m>-K/Br) [1]).

JlomiabHUM MOKE OYTH BHUKOPHCTAaHHS MICLHEBUX MAaTepiajliB MPUPOJTHOTO
MOXO/DKEHHS JIJISl 3BE€JICHHSI TOCHOJIAPChKUX Ta BUPOOHHUUX CIOPYJ (PEepMEPCHKOro
nBopy. TpamuuiiiHo UMMM MarepialamMd Ha TEpUTOPIi MIBHIYHO-CXITHUX 1
IIEHTPAIBHUX PETiOHIB YKpaiHU € TaKi JOCTYMHI MaTepialiv K IePEBUHA MAJIOIIHHUX
nmopin (KaHaJICHKUUM KJIEH, TOTOJs, BepOa, OCHKa, BUJIbXa), a TAKOXK Marepiaau Ha
OCHOBI TJIMHU — PI3HI BUJU CaMaHy, IITyKaTypHi po3unHu. Hampuknan, 3Bu4yHa aiis
HapOAHOL apxiTeKTypH VYkpainu, KOHCprKHiH CTIHM TOCTOJAPCHKOI CIOPYIu 3
MICIIEBUX MaTteplajiB MpU BUKOPUCTaHHI Cy4YaCHHUX TEXHOJOTIH Oy/IBHHIITBA Ta
3aXMUCTy BIJ THUTTS 1 HAJAMIPHOTO 3BOJIOKEHHS CTiHM (puc.2) Oyme MaTu Taki
3HAYEHHS OMOpY TeIuIonepeaayi:

Rqg=1/8,7+0,05/0,3+0,15/0,13+0,05/0,32+1/23=1,7(m*K)/BT 3)
(Ipu HOpMAaTUBHOMY 3Ha4eHHi 171 | TemnepaTypHoi 308u Ykpainu 1,7 m>-K/Br,
axuo D>1,5 [1]).
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Puc.2. KoHcTpyKIlisi CTiHE rocnogapcbKoi

Puc.1. Koncrpykuist cTinu
OyaiBJi 3 GpidOporiaiuHoOeTOHY

JKMTJIOBOT0 OyIMHKY 3 CAMAHY

BucnoBkmu.

OTxe, BUXOSYM 3 BUILIEHABEIEHOT'0, MO’KHA KOHCTATyBaTH, 110 BUKOPUCTaHHS
y CydacHIM HapoOJHIM apXiTeKTypi, a TaKoX Yy apXIiTeKTypi (epMepchKOro
rocrnojapcTBa OyiBeJbHUX 1 KOHCTPYKTUBHHUX MPUHOMIB, AKI OyJId MpUTaMaHHUMHU
Ta TPAAUIINHUMU [Tl YKpaiHU Y MUHYJ CTOJITTS MOXKE€ OyTH JAOUUIBHUM 3 TOYKHU
30py €KOHOMIYHOI Ta €HEPTeTUYHOT €(PEKTUBHOCTI OTPOKYBATBHUX KOHCTPYKITIH, a
TaKOXX 1X JOCTYNHOCTI Ta eKojoriyHocti. KpiM TOro 3actocyBaHHsSI Cy4acHHX
OyIiBEIbHUX TEXHOJOTIA M0 TMIABUIIEHHIO MEXaHIYHOI CTIMKOCTI, 3aXUCTy BIJ
HAJMIPHOTO 3BOJIOKEHHS KOHCTPYKIIH Ta fii OiojoriyHuxX (axTopiB BIUMBY (jist
rpuOKiB, KOMax, TOIIO) JI03BOJISIE MIHIMI3YBaTH 1, HaBITh, HIBEIIOBATH TaKi HETATHUBHI
BIMBU. [Ipu 1bOMy TepMiH eKCIUTyaTarlii TakuX KOHCTPYKIIA Oyae 3HayHO
30UTbLIEHUH, 1 IPU BIAMOBIIHIM SIKOCTI BUKOHAHHA OyIiBENIbHUX POOIT Ta HAJEKHIM
eKcIUTyaTallli MO)Xe J0CAraTd HOpMAaTHUBHUX 3HaueHb y 100 1 Oidblie poOKiB.
CyTT€eBOIO TIEpEBArol0 MOXKE CTaTH €KOHOMIYHA CKJIaJ0Ba Ta JOCTYIHICTh MICIIEBUX
OynmMaTtepiaiiB IPUPOHOTO MOXOKEHHS, EKOHOMIS MPHU IbOMY MOXe ckiagaTu 30-
35% y mNOpiBHAHHI 3 CyY4YaCHUMH 3arajbHONPUUHSATHMH METOJIaMU 3BEIEHHS
OyniBenb [7 tabdmn.1,2].

[HIIMMKY TO3UTUBHUMHU (PaKTOpaMH 3aCTOCYBAHHS TPAJUUIAHUX METOMIB Ta
MIPUHOMIB y Cy4aCHOMY HApOJHOMY 3014€CTBI (y MOEIHAHHI 3 HOBUMHU TEXHOJIOTISIMH
OyIIIBHMIITBA Ta MaTepiaiaMH) € CTBOPEHHSI KOM(POPTHOTO cepeioBuIla NepeOyBaHHS
JOAUHU (ONTUMAJIbHUI TEMIIEpaTypHO-BOJIOTICHUN PpEXHUM, €KOJOriyHa Oe3meka,
€CTEeTUYHA BUPA3HICTh, HALlIOHAIBHUN KOJIOPUT, TOLIO), a 1€ € OJHUM 3 KIIFOUOBUX
3aBJaHb apXITEKTYpH.
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Abstract. The article addresses the issues of environmental friendliness, energy efficiency
and economy in the individual and collective small-scale industrial development of Ukrainian
villages, towns and small towns of Ukraine regarding the use in the construction of accessible local
materials of natural origin, traditionally inherent in the national architecture of Ukraine. Examples
of the use of such materials in the private housing of the peasant and farm economy are given.

In order to optimize the structural and heat-technical qualities of such materials, the use of
modern materials is foreseen in the enclosing structures. At the same time, indicators of energy
efficiency, economic efficiency, accessibility, as well as preservation of the national color of the
architectural image of buildings were considered the main criteria.

Keywords: ecology, energy efficiency, national traditions, local building materials, cultural
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Abstract. A brief historical analysis of the experience of development of structures and
equipment for the study of plants in artificial conditions is given. The analysis of constructions and
parameters of modern phytotrons and greenhouses for carrying out scientific researches in
agrarian institute establishments is executed. The technological structure of phytotron greenhouses
is considered on the example of the scientific center of grain research. Spatial planning solutions of
the first floor of the laboratory complex and the block of greenhouses-phytotrons for search works
are developed. It is noted that the uniqueness of equipment and engineering systems require
appropriate organizational and technological justifications for construction and installation work.

Keywords: phytotron; greenhouses; spatial planning decisions, research technology,
technology and organization of construction.

Introduction

Modern research centers for the development of selection and genetics of the
grain group of agro-industrial products are designed to provide engineering and
technological capabilities for research, to expand the number of crop rotations several
times, to model different operating conditions.

Main text

Such centers include direct laboratory research centers with traditional
laboratories, equipped with different types of equipment for their purpose,
technological capabilities, weight, size, as well as greenhouses - mini-boxes with
modeling and providing the necessary individual temperature and humidity, etc.
Outdoor areas with heated soil in the winter-spring period allow the adaptation of
plant products.

Ancillary services include preparation of containers with substrate and soil and
planting of seeds, sanitary pass, elevators, as well as life providing systems and
structures of the complex with energy and technological needs.

The design of such centers requires a detailed analysis and development of the
production technological part of the object, substantiation of the requirements of
spatial planning decisions, development of engineering and technological systems.
The area of greenhouse mini-boxes is 50-100 sq m and provides for the use of the
necessary engineering and technological equipment.
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The originality of the considered tasks requires detailed elaboration of issues of
technology and organization of construction. First of all, for installation of large-sized
elements of the equipment, a combination of these processes with technology of
construction of a construction.

The development of the agro-industrial complex depends on a stable supply to
the market of quality seed products that meet the requirements of today. Modern
research centers created on the basis of phytotron-greenhouse complexes are called to
receive such products. The latter include specialized laboratories with original
equipment.

A method of designing modern phytotron-greenhouse complexes has been
developed, which requires at the first stage a detailed analysis of research elements in
a specific field of knowledge of agro-industrial production. This allows you to create
requirements for the design and parameters of phytotrons and transparent greenhouse
units, to develop spatial planning and design solutions, engineering and technological
systems and equipment.

The uniqueness of phytotron equipment, its significant parameters in terms of
mass and geometric dimensions require special solutions for technology and
construction organization, in particular, a combination of installation processes,
automatic control of work processes and subsequent operation.

Results

Scientific and technical support ensures the efficiency of many types of
production activities. In the agricultural sector, the creation of promising varieties of
different crops is based on the use of artificial climate laboratories — special
phytotrons and original mini-blocks of greenhouses.

As early as the nineteenth century, agricultural scientists became interested in
the issues of artificial plant development. Professor A S Famintsin studied the effects
of light on various crops, including algae. He proved for the first time that the process
of CO, assimilation and starch formation in plant cells is more active under artificial
lighting [1]. In the works of Academician K A Timiryazev, in those days it was
confirmed that there is no big difference in the effect on the development of sunlight
and irradiation from lamps. A method of taking into account the photosynthesis of
CO; absorbed by the plant, determining the spectrum of chlorophyll use and light
assimilation has been developed, and for the first time a substitute for soils, a made
substrate, has been used. Almost simultaneously with specialists from Germany, the
first vegetation houses (greenhouses) were created at the Petrovsky Academy,
including for research. It is shown that such structures, especially with plant lighting
systems, allow to accelerate selection processes. The main results of research by
Academician K A Timiryazev set out in his doctoral dissertation "On the assimilation
of light by plants" (1875) and scientific work "Sun, life and chlorophyll" (1903),
which became the theoretical basis for the subsequent creation of modern phytotron-
greenhouse complexes.

The active development of this area of research was carried out in the second
half of the last century. In the city of Pasadena (USA), on the initiative and under the
leadership of F Vent, a climatic complex for the study of plants was created [2],
which was named phytotron.
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In general, there is no single classification of structures in the world that have
the conditions for fully functional regulation of the microclimate. A number of
authors have made attempts to do this. Such work is being carried out at the present
time [3].

In the Netherlands there are several dozen phytotron-greenhouse complexes
(PhGC) in various fields of agricultural science. In the Institute of Selection of Fruit
Crops in six greenhouses with an area of 60-70 sq m in winter and summer regulate
different temperatures and other differences.

The PhGC At the Institute of Biological and Chemical Research of Field Crops
and Grasslands and Pastures, operates with three greenhouses and eight chambers.
The most important research is conducted at the PhGC, which operates on the basis
of the main research center — Wageningen University & Research (wur.nl). The plant
breeding study analyzes, develops, maintains and uses genetic material.

Tools for effective plant breeding are being developed, in particular molecular
markers of traits (genes, libraries, maps, etc.) with subsequent storage in the database
of phenotypes and their characteristics. Similar areas also work in agricultural
institutes and centers of this country.

In Canada, the Agricultural Experimental Station (Lethbridge, Alberta) has one
of the most modern PhGCs, comprising eleven greenhouses and about one hundred
vegetation chambers. In other cities in Canada (Guelph, Ottawa), as well as in all
research departments of agricultural universities and agricultural stations, there are
PhGC of various types and kinds.

Currently, most US universities have appropriate facilities and installations of
artificial climate. In particular, the PhGC at Duke University (Durham, North
Carolina) includes six greenhouses and 47 climate chambers and cabinets, and the
University of North Carolina (Rally, North Carolina) has three greenhouses and 58
chambers, respectively, and cabinets.

The Australian National PhGC at the University of Canberra has been operating
since 1952. It consists of 15 greenhouse units and more than 50 small and large
chambers and cabinets.

In France, the PhGC Research Center in Gif-sur-Yvette i1s one of the most
powerful in the world and multifunctional. Less powerful complexes are also in the
cities of Dijon, Montfavet, Luciana and others.

German agar research centers are located in the cities of Leverkusen, Hannover,
Kirchen-Hausen, Hessen, etc.

In Japan, PhGC has also been used in agriculture to solve theoretical and
practical problems since the early 1950s. In particular, such facilities have been
operating since 1954 at Kyoto University of Technology, since 1958 at Tokyo
Agricultural University, since 1959 at the National Institute of Genetics in Mishima,
and in 1963 at the Hiratsuka Agricultural Research Station and in 1966 near Sapporo.

Modern PhGC have a strong experimental base. The peculiarities of the
interaction of proteins with phytotron receptors [4], the joint effect of ozone and
drought conditions on the formation of biological volatile organic compounds [5] are
studied, and also the peculiarities of growing new substances and materials for the
PhGC, in particular champignons, are being studied [6].
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In Ukraine, one of the world's most powerful PhGC was created on the basis of
the Myronivka Wheat Institute. The total usable area of greenhouses for research is
more than 5500 sq m, and three selection greenhouses — 4200 sq m.

Phytotron equipment includes chambers for research at plus and minus
temperatures, different levels of illumination of plants, humidity, etc.

Extensive research has been conducted on the basis of PhGC in Myronivka [7],
methodological bases of energy-saving technology of growing grain crops in artificial
climate and in the field have been developed. Ways of development of adaptive plant
growing of artificial climate in interrelation with tasks of selection and seed
production of traditional grain and vegetable cultures, and also siderates, medicinal,
tropical, stevia, aloe, etc. are shown.

In the Ukrainian Breeding and Genetics Institute - National Center for Seeds and
Variety Studies (Odessa) created PhGC consisting of eight greenhouses and more
than forty autonomous climate chambers. Fundamental and applied problems of
genetics and selection are solved with the further development of research in
physiology, biochemistry, immunology and other sciences [§]

Currently in Ukraine, several private agricultural firms and organizations-grain
producers are considering the creation of their own PhGC to obtain quality seed
material.

Research greenhouses in the cities of Zhodino (Agriculture Center), Nesvizh
(Sugar Beet Center) and the village of Samokhvalovichi (Institute of Vegetable
Growing) of Minsk region were created for agricultural research institutes and centers
of Belarus with the participation of the authors [9].

In Russia, special attention is paid in the PhGC to the study of plant behavior
under negative temperature and other adverse climatic influences.

The main research in the PhGC in the Kuban is conducted on sunflower [10],
cereals and oilseeds, castor oil [11].

The main principle of such systems is the study of one specific indicator of
experimental plant physiology with fixed stable and constant values of other
parameters.

Conceptually, the PhGC consists of several technological links combined with
the final program of action and should reproduce the given parameters of
environmental conditions, as well as be able to provide their variable values within
the framework of various methods and experiments.

During the design and construction of modern PhGC consider and solve a
number of complex technological and engineering problems (Figure 1).

Engineering and geological conditions of the site affect the choice of structural
solution of the structure, capabilities and method of installation of recessed elements.
Indicators of average daily and monthly temperatures determine the type of fenced
structures, the depth of laying the foundations, the method of providing the estimated
design values, etc.

Crucial is the need to create comfortable conditions for research. Technological,
production structure of research is determined by the peculiarities of the direction of
the institution and crops (cereals, vegetables, potatoes, etc.) for the equipment of
phytotrons and greenhouse units.
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Figure. 1. Scheme of design and construction of PhGC.
Author's development

When forming greenhouse blocks, they focus on typical solutions for span width
(6.4; 8.0 and 9.6 m), column pitch (4.0; 4.5; 5.0 m) and height — about 5.0 m.
Partitions between blocks are transparent with glass or polycarbonate filling. It is
mandatory to install a transformed vertical curtain system to save energy on the outer
walls and prevent the negative impact of lighting from adjacent blocks-
compartments. Horizontal curtain system is made of two independent elements, at
different levels and with different functions: shading (30-40%) energy saving (about
50%) [12,13].

The set temperature parameters are provided, first of all, by a pipe heating
system with 4-5 independent circuits and use, if necessary, of additional air heating.

The use of irrigation or fertigation systems is based on soluble units of design
capacity with the supply of nutrient solutions on a dropper with a capacity of 1.0-2.0
liters per day.

Direct phytotrons are characterized by size (volume), functionality, energy
performance.

Phytotrons, or plants for plant growth, are used in the following two types [14].

1. Block-modular installations of full factory readiness with climatic chambers
for plants, crops on the basis of fabrics, and also seeds and insects for the decision of
various biological problems. They have the most widespread size 1400 (height) x 800
(depth) x 1980 (height) mm. The set parameters for temperature (-2.0°C ... + 40°C),
relative humidity (from 35% to 80%) with different types of illumination (fluorescent
and sodium lamps, LED-light, etc.) are provided. Such solutions are more favorable
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for long-term storage, incubation and conditioning of seeds and other biological
materials (Figure 2).

Figure 2. General view of the phytotron (a) and the equipment hall of the
phytotron group (b).

Growth climatic rooms with a cultivation area of 1 to 25 sq m are equipped with
shelves with lighting and have a large climatic range with adjustable supply of
conditioned fresh air. Sterile humidity is provided by a special steam humidifier.
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Figure 3. Technological (production) structure of PhGC.

Author's development
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Phytotron-greenhouse complex includes the following main elements (Figure 3):
laboratory and research building (capital building); transparent blocks in hothouse
designs; open areas with soil heating; auxiliary services, facilities and life support
systems of the complex.

Technological (production) activities in research institutions for the study of
grain crops consist, first of all, in carrying out work with the selection of plants:
winter (wheat, rye, triticale) and spring (wheat, barley), as well as with oats, corn,
grain-legumes and oilseeds.

In parallel, genetic registration, analytical, varietal, prebreeding, cell technology
and plant protection studies are conducted.

These studies are carried out directly in the laboratory building (Figure 4,
room 5) and in greenhouse boxes (Figure 4, boxes 10-11). Phytotrons or growth
chambers of complete delivery (in particular, room 53 on the first floor) are located
on the floors separately in the laboratory building.

=] o

T |
L i A
6000 6000

Figure 4. Plan of the first floor of the phytotron-greenhouse complex:
1 - corridor; 2 - staircase with a freight elevator; 3 - bathroom, 4 - operator,

5 - research laboratories; 6 - life support unit; 7 - service unit; 8 - vestibule corridor,
9 - sanitary pass; 10-11 - mini-greenhouses - boxes of the selection department,
respectively: winter wheat, rye and triticale; spring wheat and barley, oats, grain
and legumes, genetics and prebreeding, cell biotechnology; 12 - department of

creation of infectious backgrounds, 13 - hall of growth chambers.
Author's development

The other area of the basement is allocated for special refrigeration equipment:
frost resistance assessments; vernalization; storage of collection and selection seed
material.

In laboratories, research is performed using special equipment for threshing
plants with stationary and spike threshers, weighing, biometric monitoring, counting
seeds with bags, etc.
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High requirements are given to the device of special hothouse boxes for storage
of artificial infectious backgrounds (Figure 4, boxes 12). These are the requirements
for the density of structural elements, the need for separate isolated (Figure 5) inputs
and outputs, and so on.

Separately from the building there is an open area for hardening of plants and
year-round research with an area of up to 1000 sq m. To provide shading arrange a
galvanized metal frame with a movable screen-curtain. Underfloor electric heating
systems allow you to plant plants in February-March.

Auxiliary facilities solve the traditional issues of life support of the complex
through the networks of electricity, heat, water supply and preparation of raw
materials and samples with sowing seeds in separate vessels with substrate or soil.
According to separate requirements, a sanitary pass and an elevator are arranged.
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Figure 5. Technological features of plant placement in the plan (a) section (b) of
the mini-box of the greenhouse of the department of creating infectious

backgrounds.
Author's development

The above, as well as other conditions and features are the basis of design and
estimate documentation (Figure 1, block 2). The combination of the requirements of
basic scientific research, the features of specific materials and samples in providing
comfortable space-planning solutions, temperature and humidity characteristics and
other factors determines the importance and responsibility of creating a project.

An important stage of project activity is the creation of design and technological
documentation for the direct construction and installation work. Particular attention is
paid to the following: dimensions and installation of technological equipment of
phytotrons and refrigerating chambers; saturation of greenhouse mini-boxes with
engineering and technological systems and equipment; high level of automation of
research processes and provision of temperature and humidity regimes.

The result of research. The method of designing spatial planning solutions,
engineering and technological systems of phytotron-hothouse sets is created.
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The three-story research and laboratory building with outbuildings and
transparent mini-blocks in greenhouse structures was developed on the basis of
research centers for the study of grain crop selection.

Summary and conclusions

In the nineteenth century in the works of Professor A S Fomintsev and
Academician K A Timiryazev proved the possibility and necessity of the
development of genetic studies of plants in artificial conditions. The creation of the
first experimental plants of phytotrons, the widespread development of equipment for
such research occurred in the second half of the twentieth century. All developed
industrial countries are actively developing this area.

Modern phytotron-greenhouse complexes are high-tech samples of equipment
and systems and require the provision of these areas of research and high-quality life
support systems.

The design and construction of such complexes involves the use of knowledge
systems for research methods of technological features of different crops, the need to
ensure appropriate parameters and indicators.

At the same time, high-quality design of construction technology and
organization of works is also important.
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Abstract. The article considers issues of green construction technologies and materials
application from the standpoint of sustainability and benefits for society and economy. Overall
trends in green construction market are outlined. Special attention is paid to latent challenges
connected with certification of objects and materials in green construction. It is shown that
although the standards of green certification in construction are designed to expand the
consciousness of the professional community, to support more modern and rational sustainable
solutions, they do not actually require buildings to prove that they are sustainable - applicants can
receive LEED status only by presenting computer models that project the building. Moreover,
BREEAM and LEED focus overwhelmingly on operational emissions rather than emissions from
the construction supply chain. These gaps create ‘favorable’ ground for greenwashing phenomenon
in green construction industry throughout the whole value chain. Conclusion is made that although
green construction projects in overall contribute to the implementation of sustainable development
goals, in green construction it is necessary to implement a value-oriented approach that focuses on
identifying groups of stakeholders of an investment and construction project and substantiating
their values.

Key words: green construction, sustainability; greenwashing; certification.

Introduction

The state of the environment, which sharply limits the possibilities for further
economic growth, requires the formation of a new “green” course for the economy.
Therefore, in various international documents, the terms “green” industry, “green”
markets, “green” innovations are more often used, implying new technologies with
minimal environmental impact (biofuels, alternative energy, etc.). In modern society,
green technologies are commonly understood as non-waste production, non-
aggressive to the environment and, accordingly, to humans. In particular, recently,
there has been a relative increase in “green” buildings in the world. By the end of the
20th century, the need to improve the state of the environment began to grow sharply.
This was the reason for the popularization of “green” technologies in construction.

Green technologies are widely used in construction, proving high efficiency
compared to conventional technologies. “Green” building is based on the
construction and subsequent operation of buildings with a minimum level of energy
and material consumption throughout the entire life cycle of the building (from
design to disposal). The constant expansion of the existing diversity of the world's
“green” construction proves the prospects for the introduction of “green”
technologies in this industry. The growth of green building rates is clearly shown in
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Fig. 1 and 2 below. According to Green Building Market Research Report 2030, “the
Green Buildings market industry is projected to grow from USD 634.78 billion in
2022 to USD 1312.12 billion by 2030, exhibiting a compound annual growth rate
(CAGR) of 9.50% during the forecast period” (Green Building Market Research

Report 2030).

MNorth America Europe Asia-Pacific Rest of the World
m2021 m2030

Fig. 1. Green building market size share growth (with forecast).
Source: Green building market research report 2030.

Residential Nor-residential
m2021 m2030

Fig. 2. Green building market size share growth in residential and non-

residential sectors (with forecast).
Source: Green building market research report 2030

Market Value (USD Billion)

Market Value (USD Billion)

It is widely known that green buildings have less potential for negative
environmental impact than standard buildings. This is achieved through a more
efficient and rational use of resources, the use of alternative resources for the
conservation of nature, waste recycling. Thus, the widespread practice of applying
green construction principles in the world can be one of the effective tools for the
sustainable development of society. Green buildings are designed primarily to reduce
energy and water consumption. It is possible to reduce the consumption of these
resources by an average of 25-30% and 30-50%, respectively (De Paula, Jyo, &
Melhado, 2022; Kibert, 2022).

Success in achieving the goals of Green Building depends on many underlying
factors in public life, the policies of states and the world community, professional
knowledge in various fields of activity, the general interest and consistency of all
sectors of society and specialists of various professions who are capable and striving
for joint activities. Solving the problems of “Green Building” requires appropriate
intellectual background and practical experience in the following areas: engineering
communications, energy, building structures, materials science, ecology, architecture,
urban planning, innovation, economics, law, organization, medicine, etc.

At the moment, green building in the world is developing rapidly. In many
countries of the world, information about the economic, environmental, and social
benefits of green building is in demand and is of interest to specialists and the public.
Environmental benefits include: decrease of greenhouse gas emissions, reduction of
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waste generation, reduction of polluted water discharges into the natural
environment, conservation of natural resources. Economic benefits include:
significant savings due to reduced energy and water consumption during building
operations, increased facility capitalization, low financial and insurance costs, tenant
interest, global recognition, corporate competition, openness and availability of green
building technologies. Social benefits include: indoor comfort in terms of air quality,
thermal and acoustic performance, better living conditions, health and well-being for
residents and tenants.

However, along with the above benefits, there is also the infamous phenomenon
of greenwashing in the field of green building. Today, it is quite obvious that green
technologies are still more expensive than traditional ones, although their use also
decreases the cost of all subsequent operation of buildings, reducing costs in the long
term. Accordingly, the price for the consumer (user) of green buildings is
significantly higher. Green building projects are very attractive for investors (and the
interest of investors, including institutional ones, in the investing in green building
projects is growing every year). In addition, green building developers in many
regions and countries are entitled to some legislatively fixed preferences (in
particular, in the field of taxes, etc., participation in tenders under public-private
partnerships, etc.), which gave more rise to greenwashing. This applies not only to
the construction of business real estate, but even to a greater extent - residential real
estate, which is very often groundlessly positioned as eco-projects or high-quality
business and elite class objects. In general, greenwashing (“green camouflage”)
represents a sound problem in the development of green building and requires careful
study and development of measures to combat it.

Methods

In the course of the study, the methods of a systematic approach, behavioral
economics, cognitive analysis, stakeholder theory, methods of analysis and synthesis,
the methodology of a value-oriented approach were used, as well as general scientific
methods of analysis and synthesis, a comparative approach, an abstract-logical
research method for solution of the set research tasks.

Results and Discussion

Global green construction is based on the principle of “triple zero” - zero
external energy consumption, absence of greenhouse gas emissions, and zero waste.
In Europe, the eco-mainstream focuses on saving water and heat. Buildings are well
insulated - for this purpose recuperators are used, that is, devices that allow heat to be
taken from the air. A rainwater collection system is applied, thanks to which there are
two water pipes: one is used for cleaning, watering, toilet, etc., while the other - for
drinking water. An example of the mass construction of such houses is represented by
passive unheated houses with ultra-low heat consumption. More than 15 thousand
such houses have been built in recent years in Germany and Australia. A popular
trend is eco-hi-tech - most often, office buildings with complex facades, a waste
recycling system, and engineering systems are built in this style (Reddy, 2016).

Interestingly, an alternative to solar panels could be wind turbines, which are
often used in high-rise buildings such as the World Trade Center in Bahrain. Located
on high-rise floors of skyscrapers, wind turbines serve not only to generate electricity
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which provides a significant part of the building's energy needs, but also to cool
rooms, providing fresh air.

In green buildings, central systems for collecting melted and rainwater, as well
as modern drinking water purification systems are installed. This equipment allows
reducing the consumption of water resources from external sources. It is common to
install special blinds that automatically change the level of inclination depending on
natural light. So, on a sunny hot day, the blinds automatically close, which reduces
the operating time of the air conditioning systems, and on cloudy days they provide
access to light to reduce the use of artificial lighting. This technology allows for
evident savings of energy.

Overall, benefits of using “green” technologies in construction are summarized
in the Figure 3 below.

Benefitsofusng “sreen’” technolgiesin onstrution
EConomic Social
1 1

- Energy consumption is reduced by 25%;

- Water consumgption is reduced by 30%;
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as through :np‘tin'i:ir% the operation of all
systems, the cost of building maintenance is
significantly reduced;

- Reduction of waste and emissions during
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Fig. 3. Benefits of using “green” technologies in construction.

Source: Wen, B., Musa, S., Onn, C., Ramesh, S., Liang, L., Wang, W., Ma, K. (2020).The role and
contribution of green buildings on sustainable development goals. Building and Environment, 1835,
107091. https://doi.org/10.1016/j.buildenv.2020.107091

Green architecture seeks to minimize the amount of resources consumed in the
construction, use, and operation of a building, reduce the environmental damage
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caused by emissions, pollution and waste from its components, as well as minimize
the harmful effects on human health and ensure environmental sustainability. Figure
4 below depicts the role and contribution of green buildings in sustainable
development goals (Wen et al., 2020).

| Indocr air quality |

Pollufion } = = === === 3 Promote physical and mental health
/ . Reduce pollution-caused death and iliness
— e i \ { indoor themal comiort_|
AT ‘=" |improve water efficiency
- Integrated management of water resources
IMI\/ - Protect water-related scosystems [ Acoustic comfort |

— \l"lsual comfort

Influence on the district |, 4

Healthy travel
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Equal and
Termination of child labor

Sustainable infrastructure
odern infrastructure and higher resource efficiency

.r "l Systematic commissioning
\

Utilization of natural resources
4 e Envir-friendly treatment of chemicals and waste

Waste reduction

Sustainability report
Sustainable development awareness

Flexibility and adaptabili

Climate protection measures

[Invasivespecies |

Ecosystem/biodiversity in the decision-making process

Have a major impact Have a moderate impact- - - Have a weak impact

Fig. 4. The role and contribution of green buildings in sustainable development
goals (SDG).

Note:

In the context of “green” building, the ideology of the “passive house” is widely
used by European countries, which is partly due to the implementation of the relevant
Energy Performance of Buildings Directive adopted by the EU countries, that
provides for the approaching of all new buildings to energy neutrality - according to
estimates of experts, namely buildings have the primacy in terms of energy
consumption. In particular, 85% of energy consumption is for heating and cooling,
and 15% for electricity (mainly for lighting) (Ledesma et al., 2020). Wall materials,
ceilings, doors, and windows, as well as ventilation have a significant impact on
energy consumption. In houses belonging to the category of “green” buildings,
including “passive”, heat saving and minimal use of energy for heating is achieved
primarily due to the architectural and planning solution (for example, a blank north
wall and a glazed south side for maximum insulation), installation of systems
ventilation with recuperation (heat recovery), the use of renewable energy sources -
solar panels, heat pumps and the like. The “passive” house is the modern and
efficient form of energy-efficient building in the world that does not require heating,
as heat is obtained from solar and internal thermal energy.

Each construction object built in accordance with the principles of green
building must comply with certain environmental standards. This compliance is
confirmed by a green certificate. Today, the leaders in the global environmental
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community are the three environmental certification systems - BREEAM (Great
Britain, 1990), LEED (USA, 1998), and DGNB (Germany, 2009). These
environmental standards are actively used both in Europe and in other regions, while
LEED is more popular among them. The green building certificate for a building is
an indicator of quality in terms of environmental friendliness and energy efficiency,
increasing the competitiveness and attractiveness of a building for tenants, customers
and employees. In European countries, such a concept as an “eco-sustainable”
architect is already actively developed — an architect who uses a national standard
when designing, taking into account all aspects of environmental construction as
much as possible. Construction objects are evaluated by points in categories
(management, well-being, dangers, health, ecology, environmental pollution, energy,
water, materials, waste, transport, innovation). After weighing all the points, a
certification level is formed, expressed as a percentage of the result.

It is generally accepted that LEED certification increases the cost of a project.
However, experience shows that the minimum certification or “Silver” level does not
affect this, while certification for “Gold” and “Platinum” levels slightly increases the
cost of the project during construction. Early integration of the LEED certification
process reduces these additional costs. For example, the initial registration of a
project under the LEED system in the US costs from $450 to $600, and the average
cost of LEED certification is $2,000 and depends on the project itself. As
environmental building standards improve and new technologies and innovations are
introduced, the requirements of standards for environmental certification of
construction projects are also changing. Thus, the tightening of requirements to
reduce the amount of hydrocarbon emissions into the atmosphere during the
operation of buildings leads to an increase in the number of LEED certification points
that can be obtained for meeting these requirements. For example, for optimizing
energy costs, now it is possible to get not 10, but 19 points, for the use of renewable
energy sources in a project - not 3, but 7 points (Amiri et al., 2021). Reducing water
consumption in the building by 20% compared to baseline calculations is now an
obligatory requirement in LEED.

Customers are not ready to pay just for a certificate, experts confirm. However,
after all, “green building” is not a certificate, but quite specific parameters of the
object that need to be conveyed to the client. If a developer shows all the benefits of a
“green” approach for the end consumer - be it energy efficiency, lower utility bills,
visual and acoustic comfort in the building, etc. - buyers are willing to pay more for
such objects.

In itself, a certificate in today's market is not a value for the client. It is only a
confirmation of the developer's intentions to create a certain environment for life.
Rather, it is a marketing ploy. However, building “in a green way” not only serves to
attract customers, but also is really cost-effective for developers already at the
construction stage.

In particular, price premium (%) acceptable to stakeholders with different
degree of familiarity with green building concept is presented in Fig. 5.
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Fig. 5. Price premium (%) acceptable to stakeholders with different degree

of familiarity with green building concept
Source: Ofek, S., & Portnov, B. (2020). Differential effect of knowledge on stakeholders’
willingness to pay green building price premium: Implications for cleaner production. Journal of
Cleaner Production, 251, 119575.

The main principles underlying all modern green certification systems are the
most rational and economical approach to the use of natural resources, respect for the
environment and its minimum pollution, reuse of waste, the use of less harmful
materials, etc. At the same time, the main task is to create comfortable conditions for
a human, that is, lighting, air quality and indoor microclimate, convenient location of
the building itself, its aesthetics and safety are just as important as a prudent approach
to the environment. When developing LEED standards, for example, the goal was to
expand the consciousness of the professional community, to support more modern
and rational solutions that involve the use of more indicators, and not just the price
and appearance of the product (Matisoff, Noonan, & Mazzolini, 2014).

The “green standard” is used primarily to prove the quality of real estate. This is
a distinctive sign of prestige that enhances the image of the developer, and a
marketing tool designed for appropriate audience. At the same time, this is also the
testing of new technologies for subsequent construction. Standardization in green
building, intended to promote the development of green technologies and ensure
sustainability, at the same time has a downside - it becomes the “base” for
greenwashing.

Ecological development requires a more thorough study of the construction site,
carrying out all kinds of examinations and conclusions, which require additional
financial costs and time, the choice of environmentally friendly materials, and so on.
During the construction period, the costs will be somewhat higher and the
technologies themselves are more complicated than in traditional construction,
although the use of environmental standards and international green certification
makes it possible to increase the investment attractiveness of projects and reduce
operating costs. Therefore, those developers who build ‘for the future’, offer the
market a higher quality product, are interested in long-term premium tenants, of
course, advocate for “green” certification. In general, the concepts of “green project”
and “benefit” are perfectly combined in the implementation of such a project. This
becomes obvious if to include in consideration not only the actual implementation of
the project, but also further operation of the object. Indeed, the building of a

ISSN 2567-5273 48 www.moderntechno.de



Modern engineering and innovative technologies Issue 26 / Part 2

commercial facility in accordance with the basic principles of green construction will
cost the developer more. Based on international experience, one can say that the
increase in construction costs is from 1% to 15% (Vyas & Jha, 2018). However, all
this is subsequently more than compensated during the operation of the green
building. Nevertheless, there are many players in the construction market - both
developers and manufacturers of building materials - who are trying to get a green
certificate when their products actually do not meet green sustainable building
standards.

Companies which practice greenwashing, positioning themselves and their
products as environmentally friendly for humans and nature, are in fact only aimed at
increasing own profits. It is usually applied when significantly more money is spent
on advertising and PR of “greenness” than on actually improving the consumer
properties of the product/object and its production process. The use of such methods
ranges from “unwinding” of some minor environmental factor to outright consumer
fraud, when a green badge is placed on building and finishing materials containing
harmful chemicals. One of the examples is “environmentally friendly” insulation.
Often it is positioned as a product which includes only natural ingredients. However,
information about the presence of binders - additional chemicals that are added to the
material - is hushed up. In addition, the origin of raw materials is not taken into
account (in particular, for production, wood that is cut down in violation of
environmental legislation can be used). The fact that the material may emit harmful
substances during operation is also not taken into account.

Various studies analyzed several thousand building materials that positioned
themselves as environmentally friendly. The following categories of greenwashing
have been identified (Chen et al., 2022; Goel, Ganesh, & Kaur, 2019; Kurnaz, 2021):

1. Hiding information - the environmental friendliness of any one factor is
advertised, for example, the composition of the material, while the process of its
production, installation, use, and disposal is extremely harmful to both nature and
humans.

2. Lack of evidence. The manufacturer's claim is not supported by any
significant research or third party certification.

3. Uncertainty. Too many green claims are deliberately made to give the
customer a misleading impression, such as ‘“contains only natural ingredients” on
formaldehyde-releasing (natural but highly toxic) material.

4. Pseudo markings. A very popular approach is to put a green badge invented in
the marketing department on the packaging of a material that has nothing to do with
the environment friendliness.

5. Insignificance. The use of factors that are quite truthful, but in fact are not
important for assessing the safety of the material.

Dykstra (2022) emphasizes that for more than 13 years of research on building
and finishing materials, there have been hundreds of cases of minor allergic and
dermatological reactions, as well as much more serious cases of significant
deterioration in the health of residents, up to oncology and death.

Meanwhile, real, that is, credible labeling, firstly, must have a transparent,
understandable methodological base, that is, a system for evaluating a product,
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whether it is a building, material, or technology. Research methodology should take
into account the impact on humans and the environment throughout the entire life
cycle of the material, starting with production, continuing with installation, operation
and ending with disposal. Another necessary requirement is the credibility and
technical competence of the inspectors and laboratories. In addition, labeling should
be independent of the major market players.

According to a Google survey, 58% of global CEOs have admitted to
greenwashing and 68% in the US said their companies are guilty of greenwashing
(Chen et al., 2022). Although these data are not directly related to the green building
sector, they are very revealing. In addition to expanding the client base through
greenwashing, unscrupulous players in the construction market are trying to get
government preferences and government orders. For example, back in 2000, New
York State was the first in the United States to introduce a green building tax credit,
allowing some green building developers to deduct up to $6 million in taxes. The
city's Department of Design and Construction has developed a set of guidelines that
promote the incorporation of sustainable building practices into municipal projects.
As a result, approximately $700 million had been invested in green building projects
by the end of 2005. In the same 2005, the New York City government ruled that non-
residential public buildings worth $2 million or more must be built to LEED
standards in categories such as energy and water consumption, indoor air quality, and
the use of renewable energy sources. The same legal requirements apply to private
projects that receive $10 million or more in public funds or are funded 50% from the
state budget (Leskinsen, Vimpari, & Junnila, 2020). Today, the volumes of PPPs in
the field of green construction are even more impressive, which at the same time is a
trigger for an increase in the scale of greenwashing in attempts by unscrupulous
companies to win a tender for participation in construction PPP projects.

Companies are seeking success with their green credentials. “In 2020, the
Competition and Markets Authority (CMA) discovered that 40% of green claims
made online from companies could be misleading, particularly the construction
sector, where it has been seen to make questionable net zero carbon claims in the last
few years. For example, the CMA found that many companies were using vague
claims and unclear language such as ‘eco’, ‘sustainable’ and ‘natural products’
without actually explaining what it means. Some were even hiding information from
customers, hiding product pollution levels to make their products seem more eco-
friendly” (Sadler, 2022).

Worldwide, more than two million buildings are LEED-certified, and about the
same number are BREEAM-certified. A significant part of the buildings belongs to
the ‘array’ of commercial real estate. On the one hand, this comes from the
developer's obvious desire to capitalize on his project and increase its
competitiveness. Many large companies principally rent offices only in “green”
buildings. In addition, an object built using modern engineering solutions remains in
demand on the commercial rental market for a longer time. On the other hand, an
energy-efficient building can significantly reduce operating costs. At the same time,
experts admit that environmental compliance certificates are, for the most part, a
marketing tool. Many buildings that use energy wisely and delicately fit into the

ISSN 2567-5273 50 www.moderntechno.de



Modern engineering and innovative technologies Issue 26 / Part 2

environment may not have the ‘cherished insignia’ (Yudelson, 2016).

Eszter Gulacsy, a sustainability consultant from MTT/Sustain believes LEED is
simpler in its approach, while BREEAM is more academic and more rigorous
(Yadegaridehkordi et al., 2020). Thus, ‘skillful’ manipulation with features of both
standards potentially can enable not quite fair obtaining of the certificate. Back in
2014, Forbes published shocking article, claiming that “LEED-certified buildings are
often less energy-efficient than uncertified ones” (Swearingen, 2014). “Despite its
name, LEED doesn’t actually require buildings to prove that they’re ahead of the
curve on energy and water efficiency” — the article author writes, - “Applicants can
acquire LEED status merely by offering computer models that project the building
will meet a certain threshold. Moreover, they can do this even before the building is
occupied. After that, buildings don’t have to demonstrate continued efficiency”
(Swearingen, 2014).

Moreover, “Schemes such as BREEAM and LEED focus overwhelmingly on
operational emissions rather than emissions from the construction supply chain,
Waugh argued. However, embodied carbon emissions make up around half of all
emissions from buildings. The percentage is rising as buildings become more energy-
efficient and renewable energy becomes more prevalent. “The certification systems
still focus on operational carbon,” said Waugh, who is founding director of London
architecture studio Waugh Thistleton Architects (Fairs, 2021). “To achieve
BREEAM's highest Outstanding rating, a building needs 85 credits, Waugh said. But
only nine or ten credits are available for approaches that tackle embodied carbon, he
claimed. To achieve Platinum under the LEED system, a building needs 80 points.
But only three are available for embodied carbon, according to Waugh” (Fairs, 2021).

“The LEED rating system is also gimmicky. Installing a bike rack gets you a
point, while adding only the minimum number of parking spaces scores you two.
This allows buildings to take the easiest and cheapest path to green glory without
actually doing much for the environment” (Swearingen, 2014). “Even though
building developers can easily game the system, LEED certification can still add
significant costs to a new building. These costs are often borne by taxpayers”
(Swearingen, 2014).

At the moment, modern green construction is already one of the most effective
tools for the sustainable development of various territories. Regional and local
authorities in many countries are designing and implementing effective integrated
programs for the development of green construction, thereby contributing to the
sustainable development of the regions. Now all over the world, not just construction
of green buildings is carried out, which are characterized by energy efficiency, water
saving, favorable lighting and air conditioning, but already entire eco-cities are
created. They are designed with the consideration of environmental impact and apply
technology to minimize energy and water consumption, waste heat, carbon dioxide
and methane air pollution, and water pollution. There are examples of sustainable
cities in Australia, Brazil, Great Britain, Germany, Denmark, India, Ireland, Canada,
Kenya, China, Korea, New Zealand, USA, Sweden, Ecuador, France. The application
of real, non-greenwashed green building technologies has a number of
environmental, social, and economic benefits.
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Green buildings have a number of both obvious and hidden advantages. Explicit
ones include an 8-10% reduction in operating costs, higher rental rates compared to
traditional properties and a higher market value. The hidden benefit is more
comfortable working conditions in such buildings. In Europe, America, and Asia,
green building occupancy rates are higher than those of competitors. The market is
finally beginning to realize the need to protect investments and their stability in the
future - and not through short-term savings, but, on the contrary, by improving the
quality of the project, which directly affects the life cycle of the building and its
value. In turn, green building certification, which takes into account environmental
aspects, is becoming the new standard, and investments in green building are
increasingly affecting the future payback of the project and its financial
attractiveness.

However, the misuse of such concepts as “environmentally friendly”, “green”,
“organic” and others when positioning construction projects and facilities gives
unscrupulous manufacturers the opportunity to mislead the consumer with impunity.
The consequence of this is a decrease in the level of confidence of the latter in
environmentally friendly products as such, including those actually certified as safe.
Thus, conscientious manufacturers who have shown concern for their consumers and
the environment and have incurred additional costs for the introduction of the latest
environmentally friendly technologies, in the eyes of buyers, stand on a par with
greenwashers and risk their positive reputation.

“Up until a decade or so ago, there were only a handful of sustainable buildings
around the world. For example, in 2006, there were only 296 LEED-certified projects
in the United States. However, the number grew to 67,200 in 2018, representing a
226-time increase” (Saleem, 2020). However, taking into account the above-
mentioned drawbacks of certification quality, the field of green construction and its
real influence on sustainable development requires further deep research.

Fighting greenwashing is difficult, but there are ways. In order to close the way
to the market for unscrupulous manufacturers, joint efforts of all interested parties -
from business to government - and the formation of a unified position on this issue
are necessary. A fundamental factor in this fight is the education and literacy of
consumers and stakeholders. Green building certification, or, as they say, “win-win”,
in its essence, is a situation where everyone wins. The environment is less polluted,
the users of the building acquire an environment of increased comfort, the certificate
received by the architect confirms his professionalism, and the developer and builder,
in addition to marketing advantages, receive additional profit.

The problem of developing “points of growth” in green construction is
complicated due to the increase in investment costs compared to conventional
construction projects. At the same time, the functional properties of green building
products have a certain utility and, accordingly, value. Therefore, the most important
requirement for the development of green construction is to increase awareness of the
value aspects of objects and their corresponding economic efficiency throughout the
entire life cycle. Objectively, the requirement for an adequate assessment of the
economic profitability of the final and intermediate products of green construction is
manifested based on the modeling of effects for all groups of stakeholders.
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In connection with the foregoing, the development of evidence-based
methodological tools and practical recommendations for managing the development
of green construction based on the implementation of a value-oriented approach that
focuses on identifying stakeholder groups of an investment and construction project
and substantiating their values seems relevant. “Green Building” is a whole
philosophy that requires a fundamental approach, a planetary, state, sectoral
collective and individual approach and understanding.

Conclusion

Research, as well as daily practice of green construction itself in the world
shows that green technologies used in building have an excellent potential to
contribute to the achievement of UN sustainable development goals, both nationally
and globally as a whole. Moreover, in the long term, the construction of green objects
is economically beneficial for developers. At the same time, the desire for immediate
profit is observed among the players in this market - it manifests itself in the form of
the phenomenon of greenwashing. Even the well-established and seemingly reliable
and trustable certificates LEED, BREEM, and the like, as practice shows, are not a
guarantee of greenwashing’ absence. Effective counteraction to this extremely
negative phenomenon, which undermines the foundations of investor’ and consumer’
confidence in green construction as such, is possible only on the basis of combining
efforts and balancing the interests of all participants and stakeholders in the green
building industry, including certifying bodies.
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Anomauia. Y cmammi po3enadaomovcs nUmaHHsa UKOPUCMAHHS MEXHOI021l ma mamepianié
«3eneno2oy 0yOieHUYmMea 3 NO3UYitl CMIUKOCMI ma Kopucmi 0 CYCRIIbCmEAd mda eKOHOMIKU.
Oxpecneno 3azcanvhi meHOeHyii puHKy 3eneHoeo Oyodienuymea. Ocobausy yeazcy npudiieHo
JlameHmHuM npobaemam, nos’sasanum i3 cepmuixayicro 00’ekmie i mamepianie y 3eieHOMY
oyoienuymei. Ilokazano, wo xoua cmanoapmu 3eneHoi cepmugpixayii 6 0yOienuymei po3pooieHi
07151 PO3UUPEHHS C8I0OMOCTI NPOQeCiliHOl cnitbHOmMU, NIOMPUMKY OLIbUWL CYYACHUX | PAYIOHATbHUX
CManux piueHb, BOHU HACNPABOl He BUMA2AIOMb PearbHUX 00KA3ie eKono2iyHocmi Oydisenb —
3aa6HuKu moxcymv ompumamu cmamyc LEED nuwe winsaxom npeocmasienHs KOMR TOMEPHUX
mooeneii npoekmy 0yoieni. Kpim moco, BREEAM i LEED 30cepediiceni nepesajxcHo Ha
EKCNIYamayitiHux 6UKUOAx, d He Ha BUKUOAxX 8i0 6ydienbHo20 aanyoea nocmadanus. Lli npoeanrunu
CMBOPIOIOMb «CHpUAMIUEEY NIOIPYHMSL OJisl ABUWA «SPIHBOWUHRY» 8 2A1Y3l 3e1eH020 0Y0ieHuymaea
1O 8CLOMY JIAHYIONHCKY CMBOPEHHS 8apmocmi. 3poOieHO BUCHOBOK, WO XOYAd NPOEKMU 3€1eHO20
0yOieHUYmMEa 6 yilomy Cnpusioms peanizayii yinet cmanoco po3eumkKy, 8 3eleHOMY 0VOieHUYMEI
HeoOXIOHO 8Np0BadIHCY8amu YiHHICHO-OPIEHMOBAHUL NIOXIO, AKUU (HOKYCYEMbC HA BUBHAYEHHI
2PYN 3aYiKABIeHUX CMOPIH IHBeCMUYIUHO-0)0I8eIbHO20 NPOEKMY Ma 0OTPYHMYBAHHI X YiHHOCMELL.

Kniouoegi cnosa: senene 6y0isHuymeo, cmitikicmos, epineowiune; cepmuixayis
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Abstract. The analysis of the emergency operation of electrical systems in buildings of
historical urban development, in which the saturation of premises with technical life support
systems has greatly increased, as a result of which the load of electrical systems and the release of
thermal energy in areas with high transient resistances, has increased. The proposed method makes
it possible to determine an emergency electrical systems with a high transient resistance, which
converts part of the electrical energy into heat, which leads to the ignition of electrical cables. It is
based on comparing the magnitude of the voltage that is supplied to the input of the electrical
systems under study, with the magnitude of the voltage at the output of this electrical systems at the
terminals of the consumer's electrical appliance. This makes it possible to timely identify a possible
electrical source of ignition, electrical systems with high transient resistances sections, repair it in
a timely manner or replace it with a new one, which will reduce the risk of a fire due to the thermal
effect of electrical energy.

Key words: fire safety, electrical source of ignition, electrical systems, assessment of the
technical condition of the electrical systems, high transient resistance

Introduction. In modern conditions, among the problems of state construction,
the issue of ensuring people's safety against threats of a social, natural, and man-made
nature is of particular importance. One of the components of public safety is fire
safety, which involves the protection of life, property and society from fires.

In connection with the significant increase in the electrical capacities of the
equipment used in educational and administrative institutions located in multi-story
buildings of historical urban development, the state of their fire safety has recently
become a particularly relevant and acute problem [1].

In hidden electrical systems of domestic electricity supply, the electric current flows
through a large number of connections with high transient resistances (HTR), which
are often performed by the prohibited method of "twisting", which increases the
probability of catching fire of the insulation of the conductors in the connection city.
The thermal effect of the electric current on the insulation of the wires in the sections
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with HTR sharply reduces its mechanical and dielectric properties. When the electric
current flows through the damaged section of the power grid from the HTR, due to
the high resistance of the current at the connections, the voltage drops, the power loss
increases, and heat energy is released, which leads to overheating of the power grid
conductors. If the heated sections of the conductors come into contact with
combustible materials, ignition or ignition of the insulation of the wires occurs.

Main text. Until recently, the current regulatory and technical documents did
not consider the issue of monitoring the state of electrical systems with a voltage of
up to 1000V during operation, and, in particular, the determination of emergency
hidden indoor electrical systems with areas of HTR exceeding permissible values. A
method based on comparing the amount of power spent on providing the consumer
P, with the power used by the electrical consumer P, is proposed to determine the
HTR in hidden low-voltage electrical systems (below 1000 V).

Part of the input spent power P;, is distributed between the power consumed by
the consumer's electrical systems (P,,), and the lost power in the electrical systems
conductors (P.), which is converted into thermal energy and spent on their heating,
and the power of individual sections of conductors with high transient resistances
(Purr). The amount of useful power used by the consumer (P,,;) can be determined
by formula (1):

P{)ut :f)in _(P¢ +PHTR)' (1)
The input power is determined by the formula (2)
Pin = Uin . I ’ (2)

where: U,, is the input voltage of the electrical systems,
I is the current strength of the electrical systems.

The output power is determined by formula (3)

Py =Uy I, 3)
where U, 1s the output voltage of the power grid at the consumer's load.

In case of an emergency operation mode of the power grid, namely: excessive
loss of power in electrical conductors P, and connections with existing sections of
HTR Pyrr, unacceptable overheating of conductors occurs; melting of the insulating
sheath of the cable; there is a short circuit and an overload of the electrical systems
and, as a result, a fire. The loss of power in the electrical systems leads to a decrease
in the amount of used power P,,, in comparison with the amount of spent power P,.
Based on the above, as a criterion for assessing the fire safety of the electrical
systems, we will introduce the fire safety coefficient of the electrical systems K,
which shows the share of input power that is wasted on heating the electrical systems:

K=P,/P,, 4

Substituting formulas (2) and (3) into formula (4), we get the expression for
determining the value of the fire safety factor K as the ratio of the input voltage U, to
the output U,,;, formula (5):

K=P,/P,, =U,xI/U

1. out

ut

xI=U,/U,,. (5)

According to (5), for an ideal electrical systems conductor, the output voltage
U,.: should be equal to the input U;,, and the value of K = 1. An increase in the value
of K indicates an increase in power losses in the electrical systems due to an increase

ISSN 2567-5273 57 www.moderntechno.de



Modern engineering and innovative technologies Issue 26 / Part 2

in the resistance of the electrical systems as a result of the presence of sections with
HTR, a decrease in the transverse cross-section of conductors, and other reasons.

According to regulatory documents [2, 3], the value of the transient resistance of
the bus section at the point of the contact connection should not exceed the resistance
value of the bus section of the non-contact connection of the same length by more
than 1.2 times.

Experimental studies were conducted to confirm the possibility of using the
proposed method of determining the electrical systems with existing sections of the
HTR. The electrical schematic diagram for the experimental study of an electric
circuit with HTR sections is shown in Fig. 1.

: —

‘1L®._ .

Fig. 1. Electrical schematic diagram for experimental determination of the
parameters of an electric circuit with sections of HTR.

Uin — reference power source; L — an electric light bulb for simulating the
resistance of the conductor R.; Rurr potentiometer — simulates the resistance of the
area with HTR; resistor Ry, — simulates the load of the consumer,

Vi, V> — voltmeters, A - ammeter.

Elements connected in series form a closed electric circuit. Voltmeter V2,
connected in parallel to the load resistor of the electrical circuit to measure the value
of the output voltage of the electrical circuit U, = Urous-

The photo diagrams of the connections of the elements of the experimental setup
for evaluating the HTR are presented in fig. 2.

Fig. 2. Photo of the experimental installation for determining the emergency
state of the hidden electrical circuit.
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The following are used for measurement: 1. — milliammeter (A) measuring
range 1 — 600 mA for measuring the electrical current of the electrical circuit; 2 —
power source (E) electric battery with a voltage of U;,, = 5 V; 3 — potentiometer
(Ryrr), simulates the resistance of the section of the electrical circuit with HTR; 4 —
an electric light bulb (L), at a voltage of 3.5 V, which simulates the resistance of the
conductor Rup and visually demonstrates the change in the current strength of the
electrical circuit I; 5 — electric switch (K1) for switching the electric circuit; 6 —
multiplier of electrical conductors; 7 — voltmeter V, for measuring voltage U,,, on
resistor R,,,, measurement range (1-3 V).

Research Results From a dry-charged battery (voltage source U;), which
simulates a stabilized power supply, a constant voltage U;, =2.5 V is supplied to the
input of the electrical circuit (contacts 1, 2). The strength of the electric current (I)
flowing through the electric circuit is measured by an ammeter A. The voltage U,
(contacts 3, 4) on the reference resistor (R,,) is measured by a voltmeter V, on a
scale of 5 V.

K=U,/U,,.

A potentiometer was used to change the resistance value (Ryzz) of the circuit
section with HTR. When the value of the resistance Ryrr increases, the value of the
voltage U, on the resistor R,,; decreases. Voltage U, on the reference resistor (R,y).
measured by a voltmeter V,. After receiving the data, the coefficient values were
calculated.

The measurement results are shown in table. 1.

Table 1. Results of experimental measurements of fire hazard coefficients of the
electrical circuit

Ne n/mt 1 2 3 4 5 6 9 10
1, electric current, A 0.125 | 0.124 [ 0.110 | 0.10 | 0.09 0.08 | 0.065 | 0.06
Uin, input voltage, V, 2,5 2,5 2,5 2,5 2.5 2,5 2,5 2,5
Uour, output voltage, V, 0.025 | 0.375 1 0.625 | 1.25 | 2.133 | 2.10 | 2.25 2.5
K= Ui/ Uout 100.8 | 6.667 | 4.00 | 2.0 1.198 | 1.19 1.11 1.00

The presence of
unacceptably high transient
resistances

Conclusions The main causes of fires are violations of fire safety rules during
the installation of electrical systems (28%) and operation of electrical installations
(35.7%). A significant number of fires, especially in historic buildings, occur due to
the emergency mode of operation of electrical systems and equipment, namely: the
presence of sections of the electrical systems with large transient resistances.

The proposed method of determining emergency power grids from HTR that
consume excess electricity power, based on the calculation of the ratio of the voltage
applied to the input of the power grid under investigation to the voltage value on the
electrical device connected to the systems, makes it possible to prevent the
occurrence of fires in indoor electrical systems in advance and reduce the risk of fires
due to thermal action of electric energy, primarily in the buildings of the historical
development.
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Annomayusn. [lposeden ananuz aseapuiinoi pabomvl 31eKmpocemell 8 30aHUAX UCMOPULECKOU
3acmpotiKu 20p0008, 8 KOMOPbIX OUYEHb VEEIUYUNACh HACHIYEHHOCb NOMEWeHULl MeXHUYeCKUMU
cucmemamu JHcusHeodecneueHusl, 8 pe3yibmame 4e20 Y8eIuyuwiach Hazpy3Ka 2NeKmpudeckux cemetl u
8blOe/IeHUe Mena080U dHePUU 8 YU4acmkax ¢ Ooavuumu nepexoouvimu conpomusnerusmu (bBIIC).
IIpeonooicennwviii Mmemoo no3eosiem onpedeiums A8aApUIHYI0 d1eKmMpocemsb ¢ ODOIbUUM NePeXOOHbIM
conpomugnenuem, KOmopoe npeoopazyiom uacme 1eKMpU4ecKol Hepeuu 6 Menyiogyio, Ymo
npugooum K 80320panuio snekmpudeckux Kabeneti. OH OCHO8AH HA CPABHEHUU BETUYUHBI
HanpajceHus, KOmopoe nooaemcs Ha 6Xo0 UCCIe0yeMOll dNeKMpPocemu, ¢ 6eIUYUHOU HANPANCEHUs
Ha 6bix00e OAHHOU JIeKMmpocemu Ha KIeMMax 21eKmponpubopa nompebumensi. Omo oaem
B03MONCHOCMb CBOEBPEMEHHO BbIAGUMb BO3MONCHBIU INEKMPUUECKUL UCMOYHUK B0320PAHUS,
anekmpocems ¢ yuacmxamu BIIC, ceéoespemento ee ompemMonmuposams uiu nposecmu 3amMeHy Ha
HOBYI0, 4MO YMEHbUUM PUCK BO3HUKHOBEHUS NOJCApA NO NpUYUHE MeNni08020 Oelicmeus
9NEeKMPUUECKOU IHEPSUU.

Knroueswie cnosa: nosicapuas 6e30nacHocms, 1eKMPU4eCcKUll UCMOYHUK 80CHIAMEHEHUs,
9/1eKMpocemy, — OYeHKA  MEeXHUYecKo20  COCMOAHUA  dNeKmpocemuy,  Oonvuiue  nepexoouvle
CONpOMUBIEHUs.

Cratps otnpasinena: 13.04.2023 r.
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Anomauia. Ilpomsecom ocmauHix poxie cexmop IHGOPMAYIUHUX MEXHON02lU ) C8IMO8ill
EeKOHOMIYI AKMUBHO PO3BUBAEMBCA: 30IIbULYEMbCS K KLIbKICMb KOMNAHIL, MAK I KilbKicmb
3anyyeHux 00 Hux aroel. 3asosaku ingopmayivinum mexronoeiam (IT) 6iobysaemvcs po3susaromocs
[Hwi eanysi, maxi sIK NPOMUCIOBICIb, O0epIHCABHe YNPABNIHHA, HAYKA, MPAHCNOpmM mda IHWi.
besznepeunum € moti ghaxm, wo pisens sxcumms Kpainu ma ii 2pomMaosan 3HA4HOW MIPOIO 3ANeHCaAMb
8I0 mexHoN02iuH020 po3sumky uyiei kpainu. Kpim moeco, cgepa IT 3abe3neuye inmezpayiio
0epHCaABHOI eKOHOMIKU 8 21100alIbHe CYCNIIbCBO, MOMY YUM OINbUUM PO38UMKOM 8I03HAYAEMbCA
cgpepa IT, mum 6invuuil piseHs 2100a1bHOT inmezpayii.

YV nepioo ynosinonenozo pozeumxy ma mpusaiouoi HecmabinoHocmi 6a2amo Kpain uiyKaomso
cmpameeii, sIKi N0AHCBABIAMb PO3BUMOK | CEopsamb HO8i poboui micys. IT - ye ooua 3 eanysetl, wo
PO38UBAEMBCA HAUlUBUOULE, CIBOPIOIOYU 8ENUK) KIILKICMb POOOUUX MICYb.

3aznaueno, wo Ha YKpaincbKOMy PUHKY PO3POOKU NPOSPAMHO20 3a0e3nedenHs 3d OCMAHHI
POKU 8i00yN0Cs 8padcaroye 3pOCMAaHHA, WO NPU3eeio 00 Mmo2o, Wo yell pUHOK Cmae OOHUM i3
KAIOYOBUX CEKMOpi6, WO CHPUAIOMb PO3GUMK)Y eKOHOMIKU Kpainu. Cmamucmuka, 3pobnena
Ceimosum oanxom, Acoyiayiero IT Ukraine i /lepocasnor cuyscboro cmamucmuku Yxpainu
0eMOHCMPYIOMb CMPIMKe 3pOCMAaHHs ceKmopy. IHpOpMayitiHo-KOMYHIKAMUEHI MexHo02ii cmanu
Mpemvoro 3a GeIUYUHOI0 eKCNOpmYy 2aay3310 Nocuye, wo cmanogums nouao 20% ycvozo
VKPAIHCbKO20 eKCNOPMY NOCLy2.

Poszsumox IT-cihepu 6e3nocepeonvo 3anedxcums 6i0 0eprHcasHo20 pe2ynto8anHs. Y cmammii
posensinymo 0oceio CIIIA ma esponelicokux Kpain. Ynpaeninnsa poseumkom IT kKomnawuii
00NoOMa2ae NiONPUEMCMBAM 30CEPEOUMUC HA YUPDPOBUX THHOBAYIAX, 003601AI0YU GHYMPIUHIM MA
308HIWUHIM 3AYIKAGIEHUM CMOPOHAM CRIIbHO NPUUMAMU piuleHHs, N08'a3aHi 3 MatuOymHimu
mexHonociamu ma ingecmuyiamu. Ilionpuemcmea 30cepeddicyiomvcs HA po3poodyi  YIHHUX
cmpameziti 01 IHiyiamue yugposux iHHOBaYil, Maxkux sAK. nepexio 6i0 oghaauin 00 yugposux
npoyecie, 6NPOBAONCEHHs HOB020 NPOSPAMHO20 3abe3nedeHHs ma NAameopm, po3podoKka Hoeoi
MexXHON02Il, XMapHa miepayis, asmomamu3ayis, niokaoueHus 0o [nmeprnemy pevetl ma ananimuxa
BENUKUX OQHUX.

Knrwowuosi cnoea: ingopmayitini mexuonocii, 6iznec-mooens, IT-komnanii, aymcopcume,
cmpame2iyHuLl Niax po3sUMKY iHPOPMAYIIHUX MEXHOI02TH.

IlocranoBka mnpodaemu. I[Hdopmamiitni Texnosorii (IT) cranmu Baromum
YUHHUKOM €KOHOMIYHOTO 3pOCTaHHS, CYCHUIBHOTO J00poOyTy, HaI[lOHAIBHOI
0e3meKy, MDKHAPOIHOI KOHKYpPEHTOCIIPOMOXKHOCTI, a HudpoBa €KOHOMIKA 3apas
BHU3HAUAE TPAEKTOPIIO IIOOATBHOTO PO3BUTKY B YyCiX cdepax, MOB’SI3aHUX 13
BUPOOHUIITBOM, PO3MO/ILIOM 1 CIIOKUBAHHSIM.

[Mu¢ppoBa exoHOMIKAa BUEProOBE JOBEJIa CBOIO MPOBIAHY POJb Mij Yac MaHaemil
COVID-19, xonm akTuBi3yBajmucsi BiamaieHa poOOoTa Ta OHJAM Tpojaxi,aie
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0araTbOM OpraHizaiisiM He 3aBXIU BJABAJIOCh HAJAIITyBaThU pPOOOTY B HOBHUX
ymoBax.OgHak KommaHii 3 Jg00pe HajaroJKeHUM MPOIECOM CTPaTEriuHOTro
rianyBaHHs [T 3Morm mBUAKO aganTyBaTUCS 10 3MiH.

OcHOBY TakuX 3MiH CKJIaJa€ TeXHOJOTIYHUI AocBin IT-kommaniii Ta oKpeMUx
¢daxiBiiB, KU BKJIIOYAE BIAMOBITHI HAaBUUYKHM 1 3HaHHsS. HallOumbn 3amuTaHuMu €
TEXHOJIOT14YHI HaBUYKH, ajie B 0ararboX KpaiHax, [0 PO3BUBAIOTHCS, 1XHsI MPOTIO3UIIIS
Hapa3l He BIANOBiJae MONUTy Ha HUX. Llell akmekT BH3HAYae aKTyaJbHICTb
JOCIIIKEHB, OB’ SI3aHUX 13 yIPABIIHHAM po3BUTKOM I T-komnaHiii.

AHaJIi3 0CHOBHMX J0CJiKeHb i myOJrikaniin. BuBueHHsIM nuTanb po3BUTKy [T
chepu B Ykpaini 3aiimanucs Taki gociaigHuku, sk Kynmunpkuit O. O., CeHuImH
O. C., Opnosa O. M., Illeiiko 1. A., 3ryposcbkuii M. 3. Ta 6arato iHmmx. Ixni npamui
CTOCYBaJIUCA OCOOJIMBOCTEM JepxkaBHoro peryioBaHHsi IT-chepu, crpareriuHoro
ynpasiiHHs [T-koMnaHi€ro y cydacHiil €KOHOMII[l, MOTOYHOIO CTaHy Ta MEpPCIEKTUB
IT-cdhepu B Ykpaini.

JIOCHIAHUKY TiApaxyBajiu, M0 «UHU(poBa €KOHOMIKA B YChOMY CBITI KOLITY€
11,5 TpuibiioHIB f0NapiB, 1O €KBiBaJeHTHO 15,5 BimcoTky cBiToBoro BBII, 1 3a
ocTaHHl 15 pokiB BOHA 3pocia y JiBa 3 MOJIOBUHOKO pa3ul IIBUJIIE, HI)K CBITOBHIA
BBII» [1]. Heogno3naunicTs 1ux nanux bropo exoHomiunoro ananizy (bEA) CILIA
MOSICHIOETHCSI BIJICYTHICTIO KOHCEHCYCY IWIOJI0 BHJIB [ISJIBHOCTI, BKJIIOYEHUX Y
BU3HAYCHHS ITUPPOBOI €KOHOMIKH, 1 MIBUIKUMHU TEMIIAMU 1i PO3BUTKY. 3a OIlIHKAMH
BEA, uudposa exonomika CIIA Bnpomosxk 2006-2016 poxkiB 3pocrana B
cepeaHboMy Ha 5,6%1 «cTaHoBuUIA 6,5 BiICOTKA TOTOYHOrO jaojapoBoro BBID [2].

MeTorw cTATTI € aHal3 MOTOYHOTO CTaHy Ta ocobmuBocted IT-ramy3i B
VKkpaiHi, MNOPIBHSUIBHOTO aHami3y 31 CBITOBUMM TEHJCHIISIMHA, a TaKOX
c(hOpMyJIOBaTH CTpATEriyHi HAMPSAMH PO3BUTKY BITUM3HAHUX [T-kKomMmaHii.

Bukiaa ocHoBHoro marepiasuy. Haii6inpm BaxnuBoio xapakrepuctukoro IT €
iX 3HAYHMI BIUIMB Ha CBITOBY €KOHOMIKY 1 pMHOK mparii. 3a ganumMu Datamation
International, ekonomiunumu edekramu IT € Taki [3]:

1. CrtBopeHHs pobouux Micub Yycepeaui cektopylT, skuii, 3rigHO 3
MPOTHO3aMH, 3aJMIIMTLCA OJHUM 13 HAWMOUIBIIMX 3a KUIBKICTIO POOOTOJABIIIB.
[Ipornosui mani mono 3aitHsTocTiB cdepi IT y CIHIA y 2030 pomi HaBeneHO Ha
puc. 1.

2010 2020 2030

Puc. 1. Iunamika 3aitnsarocri y cdepi IT y CIIIA, miH voJ1.
Icepeno: [4]
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3aliHATICTh € OJHUM 13 KJIIOYOBUX YWHHHUKIB PO3BUTKY Tranmy3ilT.IIpotsrom
0araTbOX POKIB 3aHHATICTH TYT OyJia OUTBII CTa0lIBHOIO, HIXK 3arajioM B €KOHOMIII], a
NEPCIIEKTUBH MPAIEBIYIITYBaHHS — OLIbII TPUBAOIUBUMU, HIXK y IHIIUX Tally3sX.

2. 3naynuii BHecoky BBII. [lani pi3HuX KpaiH MiATBEPIXKYIOTh MO3UTUBHUMN
BB IT Ha po3BuTok. Hampukman, 3011bIIeHHS] MPOHUKHEHHS MTUPOKOCMYTOBOTO
3B’s13ky Ha 10% B kpainax, 1o po3BuBa0Thes, 3a0e3neuye npupict BBII va 1,4%. V
JesiKuX KpaiHax Ha IHTepHeT-aKTUBHICTh, Hacammepes eJIeKTPOHHUM Oi3Hec,
npunazgae 3,4% BBIL.

3Bitr CompTIA Cyberstates MicTUTh XapakTepucTHKy BruiuByramys3i IT Ha
eKOHOMIKY. [lpsmuii BIUIMB — BapTICTh BHUPOOJIEHUX MPOTATOM POKYTOBApIiB 1
nociyr — craHoBuTh 10,5% exonomiunoi Baptocti CIHIA, abo nonan 2,0 TpaH 0.
OrnocepeikoBaHUN BIUIMB TMOJSATa€ y CTBOPEHHI Ppo0OYMX MicClb 1 Po3poOJIeHH]
HOBOTI'O MPOTPAMHOTO 3a0€e3MeueHHs Ha 3aMOBJICHHS [4, ¢. 16].

Ha puc. 2 noka3zaHo muToMy Bary3arajibHuUX BuTpar Ha [T 3a KiItOuOBUMHU
perioHamMu CBITY.

Puc. 2. Iluroma Bara 3arajabHux BuTpar Ha IT 3a perionamu cBity
IDicepeno: [4]

CIHIA € naii6inpmmmM cBitoBuM puHkoM IT, Ha sxuii B 2022 pormi mpumamgaio
33% Bix ¥oro 3aransHOTO 00CATY, a00 pUdIM3HO 1,8 TpaH H0.

3. Hamanus peprkaBHUX MOCIYT OHJIAWH 1 yepe3 MOOUIbHI TenedoHu, mepexia 10
XMapHUX 00UYNCIIEHb, PO3BUTOKIIPUHIIUIIOBO HOBOI 1HYCTPil MPUKIAAHUX IPOrpam.

4. CTBOpeHHs POOOYMX MICIh B IHIIMX CEKTOpPAax, PO3BUTOK MiAIMPUEMHUIITBA,
ockuibku [T mosermyroTh 0i13HECMEHAM-TIOYATKIBISAM JOCTYIl JO TEPEIOBOro
JIOCBIly, HOpPMaTUBHO-IIPABOBO1, pEKJIaMHO1, 0aHKIBCHKOI Ta 1HIIIOT 1HGOpMaITii.

5. OnTumMizanis yrpaiiHHS Oi3HecoMm 3a gomomororo [T, mo miaBHUILy€e HOTro
MPOAYKTUBHICT 1 KOHKYPEHTOCIIPOMOKHICTb.

Komnanii HamMararoTecs 3HaANTH OajlaHC MK BUTpaTaMU Ha pO3pOOJICHHSI HOBUX
MPOEKTIB/PIIIIEHb 1 OYIKYBAaHHSIMHU IIOJO0 1XHBOI SIKOCTI. CaMe TakUM OYiKyBaHHSIM
3aJ10BOJIbHSAIOTH (paxiBii 31 CxinHOT €Bponu 1 Hacammepe 3 YKpaiHu, 4ui MOCIyTH 3
pPO3pO0JICHHST MPOrpaMHOro 3a0e3MEeUYCeHHS] Ha 3aMOBJICHHS TPOBLIHHX CBITOBUXIT-
KOMITaHIi KOIITYIOTh JICHIEBIIE, ajie He TOCTYIAIOThCS 3a SIKICTI0. BapTo 3a3HayunTy,
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o Taki komnasii, sk Skype, Boeing, Bosch, oqaumu 3 nepmmx nmob6aymim noTeHIyan
PO3pPOOHUKIB MpOTrpaMHOTO 3abe3nmedeHHs B YKpaiHi Ta MoYaid 3ajdydaTd ix [0
poOOTH HaJ BIIACHUMU MPOEKTAMH.

VYkpainceka exocuctemMa [T neMOHCTpye NPUCKOPEHE IIOpIYHE 3POCTaHHS.
3rinHo 3 pganumu State of European Tech 2019, 3a kinbpkicTIo po3pOOHHKIB
nporpamuoro 3adesnedenns (192100 daxipiiB) Ykpaina mocina aeB’siTe Miciie cepes
€BPOMEUCHKUX KpaiH. BitumsasHuit puHok IT mnpeacraBineHuii  KoMmaHIIMH
MporpamMHoro 3abesneyeHHs Ta nocradanbHukamu IT-mociayr Oyjb-sSKOiBEIUYUHHU.
3rinno 3 onutyBaHHsAM  Stackoverflow, 17,5%  ykpaiHCBKHX pO3pOOHHKIB
MIPOrpaMHOro 3a0e3MEeUeHHs € 1HIUBIIyalbHUMU TIApsIAHUKaMU, ¢pliaHcepamMu ado
caMO3alHATUMHU [5].

Jlani mpo OCHOBH1 HampsIMU AISUIBHOCTI yKpaiHChkux IT-kommnaHiiza mnepiof
2018-2020 pp., Hamani MiHICTEPCTBOM €KOHOMIKM YKpaiHH, NpPEICTaBICHO Ha
puc. 3.

YIIpaEmiHHA 12 HINME 26%
Tenexonyrika i 19%

HnmEpH 18%

Irpn 16%

EnexTpoHsa KonMepIIia 16%

Memia 12%

DiHaHCH 12%

Ox opoHa 3TOpOE'E 8%

IMogoposd 6%

Posppibaa Topriena 6%

Besmexa 5%

Puc. 3. OcHoBHi HanpsAMu AisJIbHOCTI yKpaiHcbkuX [ T-komMnanii
IDicepeno: [6]

KommiekcHe 1 00’€KTHBHE OIIIHIOBAaHHS CTYNEHS KOHIICHTpAIlli, a OTXe 1
KOHKYpeHLIi Ha yKkpaiHcbkoMy IT-puMHKY Ha OCHOBI TpaJuIliiHUX aHaJITHYHUX
METO/IIB € IOCUTh MPOOJIEMATUYHUM 3aBJaHHIM Uepe3 HU3KY MPUYNH:

— Ounbwicte IT-koMmaHii, O mpaiioloTh B YKpaiHi, € ayTcopcepamu, SKi
BUKOHYIOTh 3aMOBJICHHS JIMILIE MIXKHAPOIHUX KOMITaH1MH;

— myOmiyHa iH(pOpMaIliS TpO JiSIBHICTE yKpaiHChbkuX [T-kommaniii MiCTHUTH
3arajpHIZaHl Ta JMIIE OKpeMi TMOKa3HWKW 3a KOHKPETHHM mepion dvacy. UYepes
MPUBATHUN XapakTep BIACHOCTI IUX KOMIIaHIM OUIBIIICTh JIaHUX, OCOOJIMBO
(1HaHCOBO-EKOHOMIYHUX, € 3aKPUTUMH;

— OutbwricTh IT-KOMIaHIM, MOMPU CXOXKHUH HaNpsM AISUIBHOCTI (11O CTBOPIOE
KOHKYPEHI[I}0), MaloTh pi3HI poOodi cTpaterii peam3aiii IT-3aBnanp 1 npono3uiiii
IT-pimens.

Hani npo o0csiru ekcnopty [T-nociyr y 2003—2020 pp. HaBeneHO Ha puc. 4.
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Puc. 4. O6csar exkcnopry IT-nmocayr y 2003-2020 pp.
IDicepeno: [5]

SAx BuaHO 3 puc. 4, obcaru ekcnopty IT-iHmycTpii 3pocnu 3 110 muH gom. y
2003 pori 10 5,4 mupa goa. y 2020 porii.

3a nanumu Jlep>kaBHOI CiTy>kOM cTaTUCTUKHU YKpainu, inayctpis [T mana BHecok
y TIO3UTUBHY JAMHAMIKy BUPOOHMIITBA Y BUCOKOTEXHOJOTIUHHMX Taly3sX BITUU3HSHOI
npomMuciaoBocTi  BrnpoaoBxk 2011-2017 pp. [7]. Cnoctepirajioch 30UIbIICHHS
BupooOHuiTa B IT-cextopi (y 2014 p.npupocrt ckias 8,9%, y 2015 —37,6%, y 2016 —
24,1%), ane ioro yactka y BBII3anumanace HU3bKOIO 1 cTaHOBUJIA HEe Oubie 3,9%
[8]. Ane yKkpaiHCBKMH PHHOK TPOrpaMHOro 3a0e3MedyeHHsT B OCTaHHI POKH
XapaKTEPU3y€EThCS] BPAKAIOUMM 3POCTAHHSIM 1 CTaB OJHUM 13 KIIFOUOBHUX CEKTOPIB
BITYM3HSAHOI eKOHOMIKH. HaBeneHa Hinkue aiarpama (puc. 5) 3poCTaHHs 3alHATOCTI y
BiTuM3HsAHOMY IT-cekTopi IpyHTyeTbCsI Ha JAHMUX 3BITIB MPO CTaH €BPOMEHCHKUX

0 192,100

TexHosoriit 3a 2017, 2018 ta 2019 poxwu.
200,000
' 184,700
172,219

2016 2017 2018 2019 2020

i
(=

Puc. 5. lunamika 3aituarocti B IT-cexropi B Ykpaini (2016-2020 pp.)
IDicepeno: [5]
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3 2016 poky KinbKicTh npodeciiiHux po3poOHUKIB B YKpaiHi 3pocia Ha MOHa
30%. IlumM MoOXXHA TOSICHUTH 3pOCTaHHsA ekcrnopTy puHkKy IT-mocmyr nHa 157%
BIIPOJIOBXK OCTaHHIX JEKUIBKOX pOKiB. 3a maHuMu MiHICTepCTBA PO3BUTKY
€KOHOMIKH, TOPTIBJII Ta CIJILCHKOTO TOCIOAPCTBAa YKpAiHH, 3apa3 B KpaiHi MPAIIoe
6mm3bpko 200 Trcsy [ T-daxisiis [5].

[Ipodeciiina cTpykTypa KaapiBy BiTuu3HsIHOMY I T-cexkTopi Mae Takuit po3moai:
58% pospobnukis, 17% muzaitnepiB, 12% kepiBHHKIB TIpo€ekTiB, 11% daxiBiiB 3
KOHTPOJIIO AKOCTI/TecTyBaHHA Ta 2% DevOps. iHkeHnepiB. Bona BigjoOpaxeHa Ha puc.
6.

1%
129 11%
H m = -
e
PM QA

DevOps

imxenepu

Pozpobunru  uzaiinepn

Puc. 6. Ilpodeciiina crpykrypa kaapiBy IT-cexkropi B YkpaiHi
IDicepeno: [5]

Ha Bitumsnsnomy punky IT mpamorors 4000 TEXHOJOTIYHHMX KOMIIAHINA Ta
roHay 1600 IT-kommaniii [8].

3rigno 3 A.T. Kearney Global Services Location Index 2019,Ykpaina nocinae
20 micie 3a pedTUHIOM HaWMPUBAOIUBIIINX HANpsAMIB ayTcopcuHry [9]: monag 60%
BiTum3HsAHUX IT-¢axiBuiB mnpaimtoote B IT-ayrcopcunroBux kommanisx [10]. V
2017-2018 pp. urcenbHICTh TpaIliBHUKIB 50 HAOUTBIUX yKpaTiHChKHUX [ T-KoMmaHiit
3pocna npubauszHo Ha 35%: Big 43 000 go 58 000. MicusaMu HalOLIBII TUHAMIYHOTO
po3Butky IT-xomnaniii € Kuis, JIbBiB Ta Xapkis [8, c. 4].

Jani mono koHreHTpaiii [T-cremianicTiB B YKpaiHiHaBeIeHO Ha puc. 7.

37% Kuie 8% uinpo ® 2% TepHonins 13%
15% e 5% Onpeca ® 2% 3anopiscxa Tami micT2, B T.

. . 4. 33 KOpOoHOM
14% Xapxie 3% Binaunz ® 1% Irano-PpamxiecK

Puc. 7. Konunenrpauis IT-cneniasictiB B Ykpaini 3a micramu, 2020 p.
IDicepeno: nobyoosarno 3a oanumu [6]

Ha rino6anbHOMY piBHI yKpaiHChKI KOMITIaHI1 OYaJId ISUTBHICTh Y TAKMX MICTax,
sk Manara, bepnin, Bapmasa, KpakiB, Toponto, Typun, Jlonaon, byxapecr,
EitraxoBen, Yukaro ta 1. [11].

Peiitunr A.T. Kearney Global Services Location Index mnoka3sye, 110
XapaKTEPHOIO OCOOJUBICTIO OUIBIIOCTI YKpaiHChbkuX IT-koMIaHiii € Te, 10 BOHH
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peani3oByOTh 0i3HEC-MOJIeNIb  PO3POOJICHHS MPOTPAaMHOTO 3a0€3MEUCHHS Ha
3aMOBJICHHS 1HO3eMHUX Kii€HTiB. CyTHICTH IIi€l MOJENI MOJIArae B TOMY, IO BCi
IHTEJICKTyaJIbHI TIpaBa € BIJIACHICTIO 3aMOBHUKA (ayTcOpcHHT-po3poOku). Ile
HacamIepe]] MOB’S3aHO 3 HEJOCKOHAIICTIO Jep>KaBHOTO perymtoBaHHs [T-ramysi,
0CO0JIMBO B NMHTAHHSAX 3aKOHOJIABCTBA, MOB’S3aHOTO 13 3aXHCTOM IHTEJIEKTYaJIbHOI
BJIACHOCTI. |HIIMM YMHHUKOM € HHU3bKa MPHUBAOIUBICTH BITUM3HSHOTO PHUHKY IS
1HBECTOPIB 1 BUKOPHCTaHHS B YKpaiHI MEPEeBaAXXHO IMIOPTHOTO TMPOTPAMHOTO
3abes3neueHHs [12].

[IpuBaOAMBICTE AyTCOPCHUHTOBUX pO3POOOK MOKHA TMOSICHUTH 1 THUM, IO
yKpaiHchki [ T-komMnaHii mponoHy0Th HU3bKY BapTICTh MOCIYT MOPIBHSHO 3 (pipMamMu
3 IHIIMX KpaiH 3a aHAJOrIYHOI SKOCTIMPOAYKTY. IloronuHHI CTaBKM B YKpaiHChKUX
IT-xoMnaHiIXHUKY1, HIXK Y KOHKYPEHTIB 3 1HIIMX Kpaid. Hanpukinan, B IT-komnanisx
CHIA Bonu ctanoBisATh 150-199 non. 3a roauny, y BemukoOpurtanii — 100-149
noi. 3a ganumu nomryky Upwork, morouHHi cTaBku ekcriepTiB y cdepi [TmaroTs Ty
K caMy TEHJEHIIIO: B YKpaiHCbKHX €KCIEpTiB 3 BUCOKUM PEUTHMHIOM BOHM HMKYE,
HDK y KBamidikoBanux (axiBmiB 3 iHmmX kpaiH. B VYkpaini IT-kommanis moxe
HaliHATH GplraHcepa-po3poOHNKAa TporpaMHOro 3abesmeueHHs 3a 25-50 mon.3a
roJIMHY, a poOoTa eKCcIepTa 3 TaKUM CaMUM JOCBIIOM Ta HaBUYKamMu 3 HimeuuwHu
komtyBatume 35—75 noin. 3a roguny [13].

Jlani mpo cepeAHiO0 TOJAWHHY CTaBKY KOMIaHii Ta ekcrepTiB y ramysi [T
HaBeJeHoB TaduI. 1.

Taoauus 1 - Cepeansi mOroAMHHA CTaBKa KOMIAHIN Ta ekcnepTiBy rajaysi I'T

B Cepensa ITOT OOIHEA Cepensia ITOT OOHEA
Kpaiaa CTARKA KOMIIAFITT, TOJI. CTABKA eKCIISpTIE, IOJI.
CIITA CIITA
CIITA
L : 125 : 110
i B enmmuxobprTasia -5 : 55

___________________________________________________________________________

LDicepeno: [13]

TyT Takox ciij 3rajatv 1 Mpo 3pyYHUN YaCOBUM MOSIC: ayTCOPCUHT B YKpaiHi
MOX€ OyTH BUTIIHUM JJISl KJIIEHTIB 13 3aX0Ay, OCKIJIBKM YKPAiHCHKUN Yac JIMIIIE Ha
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rOJUHY BUIEpeIXae OUIbLly YacTUHY pelmtd €Bponu, a TaKoX CXOXKe
KyJbTYpHECEPEIOBHUIIlE, IO Ja€ 3MOTy HallajJaroJKyBaTH CHUIKYBaHHSA, OOMIH
3HAHHSIMU Ta CIIBIIPAITIO.

IlocrayanpHukamMu  nociyr IT-ayrcopcuHry Ha  puHKY  YKpaiHu €
TpaHCHALIIOHAJIbHI KOpHopalii Ta HayKOBO-JOCHIJIHUIBKI LEHTPH MIKHAPOIHUX
¢ipm. Tomy He OUBHO, L0 YKPaiHChKI PO3POOHUKM MPALIOIOTH 13 THUM CaMUM
HabOpOM TEXHOJIOTIH, MO i pemra cBiTy. Jlo Toro *, 6arato BiJOMHX YKpPaiHCHKUX
CTapTamiB BUKOPUCTOBYIOTH 1Jisi cBOiX mpoaykriB Al, NLP, mammunHe HaB4aHHS,
plLIeHHS AJi pO3Mi3HaBaHHA 300pakKeHb UM T'OJIOCY Ta 1HII Cy4acHI TEXHOJIOTI.

JlaH1 npo HAUMOMyJSIPHINII MOBU MPOTPaMyBaHHS ISl KOMEPLUIMHUX MPOEKTIB
cepen ykpaincbkux IT-¢axiBiuiBnokazaHo Ha puc. 8.

o

5 10 15 20

JavaScript 18%

Java

15%

C# 14%

Python 13%

PHP N

C#

6%

4%

TypeScript

Swift

W
S

W
S

Kotlin

Ruby

]
®

1C

n

48]
®

Other B%

Puc. 8. HaiinomyasipHiiui MOBH IPOrpaMyBaHHS /ISl KOMEPUiifHUX MPOEKTIB
cepen ykpaincokux IT-dgaxiBuin
IDicepeno: nobyoosaro 3a danumu [13]

ITiniuna Awmepuka Ta 3axigHa €Bpona 3alUIIAIOTHCA HAWBAXKIUBIIIMMHU
[JIbOBUMHU perioHaMH JJIsi yKpaiHcbkux IT-mpoBaiinepiB. 3rigHO 3 ONMUTYBaHHSM,
nposeaeHum uSupport Ta Ukraine Digital News, 58% IT-nipoBaiinepiB mpaiftoroTh 3i
CKaHJIMHABChKUMH KiieHTaMu, 83% MaroTh KIi€HTIB y 3axigaHid €Bpormi Tta 78% —3
MBHIYHOAMEPUKAHCHKUMHU KOMIaHIIMHU [5].

Pozsutok IT-chepu Oe3nocepeHbo 3al€KUTh Bij JEP:KaBHOTO PEryJIIOBaHHS,
tomy po3sristHemo nocBig CLIIA Ta eBponeichKkuX KpaiH.

Oco0MBICTIO aMEPUKAHCHKOI MOJIEN1 € TOMIHYBaHHs MPUBATHOI'O CEKTOPY HaJ
Jep)kaBHUMYBCIX cepax skutts cycmiabeTBa. Illo crocyerbes ramysilT, To
XapaKTEPHUM JIJIsl HEl € TMPUCKOPEHUN PO3BUTOK 3aCO01IB €JIEKTPOHHOI KOMYHIKAIIIi,
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K1 3a0€3MeuytoTh 3B’S30K Yy BCIX cdepax: MOJITHYHIN, €eKOHOMIYHIN, colllaibHINATa
iHmmx. Taky 0COONMMBICTE MOXKHAa TOSCHUTH  KOHIEMINIE0  HAIllOHAIBHOI
iHdopmariinoi nomitukun CIIA (abo xonmeniiero iH(opMaIiiHOT MOHOIOMIT),
TOJIOBHUM 3aBJIaHHSIM SKOi € O€3MepepBHUIN PO3BUTOK 1HGOPMAIIITHOTO MPOCTOPY.

Hepxasue perymoBants [T-chepu B CLUA rpyHTy€eThCsl HAa HU3I MOJIOXKEHb!

— 3a0XOYEHHS HAyKOBHX JOCHIIKEHb 1 po3pobok y cdepi IT 3 momanbimm
BIIPOBA/DKCHHAMIXHIX pE3yJbTaTiB B EKOHOMIIl 3 METOK PO3IIUPEHHS
JOCTYMYy J0 TEXHOJOTIM Il 1HIIMX KOMIIaHIM Ta TOJICTIICHHS OOMIiHY
TEXHOJIOT1SIMU;

— po3poOJieHHs Ta BIOCKOHAJEHHS 1H(OpMaIiiHO1 1HQPaACTPYKTYpH, PO3ZBUTOK
I00aTbHOI KOMYHIKAIIIHHOT CHCTEeMH Ta BHU3HA4YCHHS 11 BIUIMBY Ha BCIX
Cy0’€KTIB pUHKY;

— 3a0e3neyeHHs 1 NATPUMAaHHS PIBHOBAru MiX KOHQIIESHIIHHICTIO 1HpOpMAaIii
Ta i KIHI[EBUM MPU3HAYEHHSIM — PUHKOBUM, CYCIUIBHUM, JI€P>KABHUM;

— 3a0e3rneyeHHs1 KOH(]1IeHIIIHOCTI MPUBATHOI 1H(OpMaIii;

— CTBOPEHHS CHCTEMH Jiep:KaBHOTO peryitoBanHs y cdepi [T [12].

Oco6muBicTHOpUTAHCHKOT MOJIEN1 fepkaBHOro peryntoBanns [T-cdepu nmomnsirae
y TOMY, III0 KOHKYPEHTHE cepeIoBHUIle (POPMYEThCSI HA OCHOBI NMPHUBATHOIT 1HIIIATUBH,
mibepanmizaliii ~ pUHKY  TEJIEKOMYHIKalliii  Ta  CTBOpPEHHS  1H(QOpMaIIMHUX
cynepmaricrpainei [14].

[Ipioputeramu  eBpomerickkoi  moxeni  cektopy IT €  dopmyBanHs
KOHKYPEHTHOTO CEepEeIOBMINA 1 CIPUSHHS MIXHApOJHINA croiBnpauni. Ha npaktuui me
MPOSIBIISIETHCS. Y BaplaTUBHOCTI JEP’KABHOI MOJIITUKM HA PIBHI KpaiH. €Bponenchke
nepsxaae perymoBaHHs [T-cepu rpyHTY€EThCS Ha TAaKUX TIPUHITUTIAX

— PpO3LIUPEHHS MOKIIUBOCTEN TPOMAJISH 111070 BUKOpUCTaHHS HOBITHIXIT;

— MIABUIICHHS $KOCTI TOCIYT, IO HAJAIOThCsl HACEJCHHIO B EJIEKTPOHHIN
(opmi;

— BIpoBaKeHHs [ T-TexHo0r1i B mpoliec HaBYaHHS JIEPAKABHUX CITYKOOBIIIB;

— TIJBUIICHHS PiBHA OOI3HAHOCTI HaceJeHHS MmoA0 MoxiauBocte IT-
TEXHOJIOT1M 3 METOI 30UIbIIEHHS KUIBKOCTI y4acHHKIB puHKy IT, a Takox
MPUIIBUAIICHHS 1HPOPMAIIIITHOTO PO3BUTKY;

— 3a0e3MeyeHHs CyMICHOCTI p13HUX 1HPopMaliifHuX Mepex [12].

HaykoBIii Takox BUAUIAIOTH STMOHCHKY 1 KUTAMCHKY Mojeni. SmoHChKa MOJIETh
nependayae NpiopuTETHE BUKOpUCTaHHA 1 po3BUTOK IT, a Takox BrpoBamkeHHs IT
BYCI cpepH KUTTS CYCIIbCTBA. B OCHOBY KUTaMCHKOI MOJIEI MOKJIAJICHO CHIBIPAII0
JIEp>KaBU Ta PUHKY.

Benmuki iHo3eMHi IT-kommaHii MOXYTh BUKOPHUCTOBYBATH  TEXHOJIOTl
VIPaBJIIHHSA KOPHOPATUBHUMHM TPOEKTaMU JUIsi  BIOCKOHAJIGHHs — OpraHizarii
TUSITBHOCTI Ta MiABUILECHHS i1 eeKTUBHOCTI. UiTKa 3arajbHOKOpPIIOpaTUBHA CTpaTeris
JIOTIOMOKE KEpIBHUKAM MPOEKTIB Yy IUIAHYBaHHI, PO3MOJALII Ta peaji3ailii 3aBAaHb.
Opnak 3Ba)kalouM Ha BEJIMKY KUIbKICTh JOCTYMHUX I1HCTPYMEHTIB YIPaBIiHHSA
MPOEKTAaMHU TIEpell KEpIBHUKAMH MOKE IOCTaTH Tpoliema BUOOpY HaAWKpaIioro
IpOrpaMHOTo 3a0e3meueHHsl s KOJEKTUBY Kommadii. KpiM Toro, icCHyIOTh pi3Hi
YUHHUKH, sIKi (GIPMU MArOTh BPaxOBYBAaTH IIiJl Yac BUOOPY TIaTGOPMH YIPaBIIHHS
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MPOEKTAMM, HAWBAXJIMBIIMIUMHU 3-CE€pell SIKUX € BapTICTh, MAacCIITa0OBaHICTh,
1HTerparlis Ta 6esmneka.

Benuki kxopmopaiiii BUKOPUCTOBYIOTh €KOHOMIYHI, MaciiTaboBaHl Ta 3py4Hi
IHCTpYMEHTH yHOpaBiiHHSA npoekTamu. [liarpamu ['aHTa Ta 3BITHM NMpO JaHI 4acTo
BUKOPHUCTOBYIOThCS Yy Il (opmi mporpamMHOro 3abe3nedeHHs AJis YIpaBIiHHS
MPOEKTAMU NPU CKIIAJAAHHITPa(iKy BUKOHAHHS MIPOEKTY.

Hapasi Ha ykpaiHchkoMy puUHKY € 3arposa mojspusaitii [T-cdepu, ockiibku
BENIMKI KOMIIaHii BEAyTh KOHKYPEHTHY OOpOTHOY 3a JIIOJCHKI PECYpCH 3 MaJIUMH Ta
cepeanimMu dipmamu. ToMy BeIMKUNM Oi3HEC AeAaii 3pocTaTume, a JIpiOHI KOMITaHii
3MyllIEHl OyIyTh UTH 3 PUHKY 4Y€pe3 HE3aTHICTb BUTPUMYBATH KOHKYypeHuitro. Ha
punky IT nHabupae o0epTiB TpeHJA KYIIBII-IPOJAXy CIPALbOBAHUX KOJIEKTHBIBI
LIJTMX KOMIaH1| Ta 3HaYHO 301JIbIIYETHCS KIIBKICTh YTOJ1 3IUTTS Ta NOTJMHAHHS.

Hes3Baxkaroun Ha 3a70BUIBHI TeMIH 3pocTaHHs BiTuu3HsHOI IT-cdepu, icuHye
JEKUTbKQUMHHMKIB, 10 TATBMYIOTh 11 PO3BUTOK:

1) HecnpuATIWBHIA EKOHOMIYHHMHA KiIIMaT (HETOCKOHAICTh YKPaiHCHKOTO
3aKOHOJIaBCTBa CTOCOBHO IT-cdepu, mo BIUIIKYye ekl 1HO3EMHI KOMITaHii Bij
YKpaiHChKOTO PHHKY, & TAKOXK 3MymIye YKpaTHCHKUX (I)aXIBIJ;IB 1XaTH 3aKOPOH);

2) cKJIagHICTh 3I00YTTS HEOOXITHUX HABHYOK 1 3HAHb, OCKLIBKH npO(meHa
OCBITa iX HE Hajae (aJPKe PUHOK BHUMarae HabaraTo OibIlle 3HAHB 1 yMiHb, HIX
IPOMOHYIOTH CIeliani3oBaHi (akyIbTeTH 3aKIa/lIB OCBITH), 10 3MYIIy€ OTPUMYBATH
iX, BIABIYIOUYH JOJIaTKOBI KYpCH;

3) He3allKaBJICHICTh JEP’KaBU y MPOCBITHUIBKIM AISUIBHOCTI, SIKA CHPUATHME
mBuAoMy nomupenHto [Ty cycninseTsi [12].

OxkpiMm BaockoHasieHHsT 3akoHojaBcTBa y cdepl IT, IT-xkomnmanii MOXyTb
ajganTyBaTHCs 10 pPOOOTHM B HAasBHOMY Ha CbOTOJIHI IPABOBOMY CEpEIOBHUII,
3aCTOCOBYIOUM €JIEMEHTH CTpPATeriyHoro IUJIaHyBaHHSA, OCKUIBKM BOHO JI03BOJISIE
3a37aeriap nepeadayaTu HECIPUSITINBI CIIeHapii mepes] X HACTaHHSIM.

Crpareriuanii mmaH po3BuUTKy [T — JOKyMEeHT, SKUH Ma€e MICTUTH
dbopMyITFOBaHHS Micii, €HATaHO YiITKUI OMHUC TOTO, IO MJIAHYEThCS TOCATTH, 1 K IT-
CTpaTerisi CHIBBITHOCUTHCS 13 3arajJbHUMM Ol3HEC-IIIIssMH opraxizamii. Yacto
HEepIIUM KPOKOM JI0 CTBOPEHHSI epeKTUBHOTO crpareridydHoro muany IT e nmeperisia
3arajJbHOTO CTPATETrivyHOTO IUIaHy OpraHizaiii, SKHi JoroMara€ BU3HAYUTH Ti
CEerMEHTH JIISUThHOCTI, 1€ BUKOPHUCTAHHS TEXHOJIOT1H 3/1aTHE MOKPAIMTH OTeparii.

Crpareriunuii mwian po3BuTKylT mae Bximrouatu SWOT-anani3 iXHIX CHIIBHUX 1
CaOKUX CTOpIH, MOMJIMBOCTEH 1 3arpo3, JUisl BUSBJICHHS SK BHYTPIIIHIX, TaK 1
30BHINIHIX YMHHUKIB, 110 MOXYTh BIUTMHYTH Ha 37aTHICTh IT 3abe3neuntu ycmimny
TisbHICTh opraHizaiii. SWOT-anani3 nomnoMoxxe: OIiHUTH PO3PUB MK MOTOYHUM
ctaHoM IT-Bimjuly 1 TOCTaBICHHMMH TIepe]] HUM IUISIMH, a IOTIM BHU3HAYUTH
MEPEeIIKOIM Ta PECypCcH, HEOOXITHI IJisi MOJOJIAHHSA PO3PUBY; BUSBUTH OYIb-sKi
TEXHOJIOTIYHI aKTHUBU KOMIIaHIi, fIKI MOXKYyTh OYTH HEBIIOMOIO /AJii KOHKYPEHTIB
MepeBaror, a BiATaK — MOTCHIIIMHUM HampsiMOM MalOyTHIX iHBecTHIN. Baxiuso,
mo0 y crpareriyHoMy I1aHipo3BUTKy [T Oynu 4iTKO BKa3aHi HOro KiHLIEBI L,
BKJTFOYAIOYM TIEPEITIK IHBECTHIIN y TeXHOJOT1i, siki [T-Biain BBakae MpiopUTETHUMHU
JUTst 3a0€3MEeYeHHs] YCHIIIHOI AisUTbHOCTI KoMTMaHii. BogHowaciel miaH MOBUHEH
BKJIFOYATH OIIHKY MOTOYHOTrO Oro/pkery kommanii Ha [T Ta posmomin pecypcisi
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000B’s13kiB  ycepeauHi [T-Bimaily Ha KOHKPETHI TIPOEKTH, CHPSIMOBaHI IS
JIOCATHEHHS 1ux wineil. Hapemiti, HEOOXITHO PpETYJIspHO BIACTEXKYBaTH Xij
BHUKOHAHHS CTPATEriuHOro miany po3BuTKy IT 1 BHOCUTH 10 HROTO HEOOX1HI 3MIHHU.

besneka € BaxxnuBuM acnektoM IT-cTparerii, OCKiIbkM HEOOXiTHO 30MpaTH Ta
30epiratu JaHi Mpo KOMIIaHIIO Ta ii KJIEHTIB Y HU(POBOMY BUTJISAII, XOUaHE KOXKHA
KOMIIaHis MOke3a0e3MeunTH BHYTPILIHIO O€3MEeKy JaHHUX 4Yepe3 BHCOKY BapTiCThb
BIIITOBITHUX TEXHOJIOTIH.

Crpareriunmnii mnaH po3BUTKy [Tmae 3MorykoMmasii OTpUMaTH BaXKIUBY
iH(pOpMaIliI0 TIPO CIOXKUBYlI CETMEHTHU Ta PUHKOBI TEHJEHIIli, JOIOMAara€ OoTpuMarTu
VSIBJIEHHS MPO MOCIYTH Ta MPOJIYKTH, SKI KOMIMaHIS MOXE HaJaTH, 1100 30UIbIIUTH
CEerMEHT pUHKY Ta npuOyTok. Ile momomoke KoMIaHii BTpUMaTH MO3UIIIT B TEeP10IU
Kpu3. AJKe 3riAHO 3 pe3yibTaTaMu JOCIIKEHb Mailke TpPEeTHHA MPOBIIHUX
KOMITaHI MO)X€ 3HMKHYTH 3 PHUHKYB HalOIMXk4l I’SITh POKIB, a OljbIlle IIAHCIB Ha
BIDKUBAHHS OyJIe JIUIIE B TUX, XTO MA€ YITKO PO3POOJICHUIA cTpaTeriunmii miaH [16].

Crpareriune mnanyBanHa [T gae IT-kepiBHHKaM 3MOTry OIIHIOBATH IOTOYHI
MoxuBocTi oo IT Ta cymyTHi pusuku, 1mo 3a0e3meYuTh ONTUMIZAINI0 BUTpAT
KOMITaHii 3aBJSIKM TPOBEACHHIO aHalli3y pPEHTA0ENbHOCTI Ta MepeclpsMyBaHHS
KOIITIB HAa TMPIOPUTETHI MNpOoeKTH. BoHO TakoX  JomoMarae  KOMITaHii
M1IBUIIMTUIHAEKCIIU(PPOBOI 3pUIOCTI, JO3BOJISIIOYM 1M Kpaille aaanTyBaTUCA [0
udpoBoi Tpanchopmarrii.

3BiT Deloitte mpo iHAEKC HH(PPOBOT 3pLIOCTI BKa3ye Ha 30UIbIIEHHS BUPYUYKH Ha
38,5%, K10 oprasizarii 10cArat0Th HU(PPOBOT 3p1IOCTI Ta MOKYTh ONTUMI3YBaTH SIK
oreparlliiiti, Tak 1 cTpaTeriyHi MOKa3HUKU 3aBASKY 1udposizaiii [17].

BucnoBku. VYkpaincbka [T-iHmycTpis B OCTaHHI JECATWIITTS IIBUAKO
HapollyBaja NPUCYTHICTh Ha CBITOBIM TEXHOJOTIUHIN apeHi. 3aBIsSKH HayKOBii
CHAJIIMHI Ta COJIAHIA TEXHIYHIM OCBITI YKpaiHa 3100yJia CBITOBE BU3HAHHS SIK
ocHoBHMI HampsiMm g [T-ayrcopcunry. Bemukuit pesep IT-daxiBmiB 1 riuboka
TEXHIYHA EKCIEepPTH3a € OCHOBHUMHU UYMHHHMKAMH, 4epe3 sIKi OUIBIIICTh 1HO3EMHHUX
KOMITaH1i OOUparoTh YKpaiHy AJisi ayTCOPCUHTY.

Pozsutok IT-chepu B YkpaiHiranbmMyroTh AeKUJIbKa YMHHHUKIB: HECTPUSITIUBUIMA
€KOHOMIYHMM KJIIMaT, HEBIJMOBIIHICTh MPO(1ILHOT OCBITH BUMOTaM JI0 CICIIaJIiCTIB
y IT-cdepi, HeHanexHa y4acTh AepkaBy B iHGOpMaTH3AIlll CyCIIJIbCTRA.

VY pasi noganblioro MmokpamieHHs Aep>kaBHoro peryitoBaHHs I[T-iHmycTpii B
VYkpaini BoHa Oyne 34aTHa HE TIAbKA 30UIBIIMTA OOCAT HaJaHHSA MOCIYT 13
ayTCOPCHUHTY, a ¥ IeperTH 10 PO3pPOOICHHS Ta BAPOOHUIITBA BIACHUX MPOIYKTIB.

[To3umii IT-komnaHiii MOXyThb OyTH TOCHJIEHI 3aBASKH BIPOBAIKEHHIO
€JIEMEHTIB CTPATErIYHOTO TIJIaHYBaHHS: BUSHAUYCHHS MICIi Ta KIHIIEBOI 11T KOMITaHii,
ckinananas SWOT-anani3zy, BHSBICHHS KOHKYPEHTHHX TII€peBar, BIPOBAIKEHHS
3axo0/liB KibepOe3neKku, 1HHOBaLIMHUX TexHoJorid. CTpaTeriyie IjiaHyBaHHS JacTb
3MOTY  OILIIHUTH  peaJibHl  MO3HWIlli Ta  MOXJIMBOCTI  KOMIIaHil, M0 Y
3arajbHOHAI[IOHAILBHOMY MacilTall J0MOMOXE CTBOPUTH €KOHOMIYHE CEpe/IOBHUIIIE,
CHPUSTIIMBE JUISIIONAIBIIOr0 PO3BUTKYBITUM3HAHOT [ T-ramysi 3 TOUKU 30py HE JHIIe
ayTCOPCUHTOBHX IMOCYT, a i IHBECTULIIMHUX MOKJIMBOCTEH.
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Anomauin. The information technology (IT sector) has been rapidly expanding in the latest
years, with the growing number of its companies and employment. IT contribute to the development
of other sectors: industry, public administration, R&D, transport etc. The living standard in a
country is obviously dependent on the country’s IT performance. Also, IT sector supports
integration of the domestic economy in the global community, with the global integration level
closely correlating with the domestic IT performance. In times of recession and continuing
instability, many countries seek for strategies able to recover development and create new jobs. IT
is a sector with the most rapid rates of development and job creation.

It is shown that the Ukrainian sortware market has witnessed impressive growth in recent
vears, thus becoming a driver for the domestic economy growth. Evidence of the rapid growth in IT
sector of Ukraine is given by statistical data of the World Bank, the Association IT Ukraine and the
State Statistics Service of Ukraine. IT has become the third largest service sector by the value of
exports with the share of more than 20% in the total exports of Ukrainian services.

The development of IT sector is conditional on the regulatory framework. The article contains
a review of experiences in the U.S. and European countries. Management of IT company
development helps concentrate on digital innovations and allow internal and external stakeholders
to take shared decisions related with future technologies and investment. IT companies focus the
effort on developing effective strategies and initiatives for digital innovations: transition from off
line processes to digital one, introduction of advanced software and platforms, development of new
technologies, cloud migration, automation, connection to Internet of Things and analysis of big
data.

Key words: information technologies, business model, IT companies, outsourcing, strategic
plan of information technology development.
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Summary: The purpose of the article was to analyze the impact of political coups, terrorist
acts and military conflicts, as global security factors, on the tourism sphere. The article examines
the dynamics of changes in tourist flows of different countries due to the influence of geopolitical
instability, analyzes the reasons that hinder the development of tourism due to the influence of
political coups, terrorist acts and military actions. The impact of political coups on tourist flows is
characterized using the example of Middle Eastern countries, the negative consequences for the
tourist industry of terrorist attacks using the example of the USA, France, and wars and military
conflicts using the example of African countries, Georgia, and Ukraine. A special place in the
article is devoted to the impact of the war on tourism in Ukraine, because military actions continue
to this day and cause significant damage not only to the tourism industry, but also to all spheres of
the economy. Geopolitical instability has been found to have a negative impact on the tourism
industry and lead to a decrease or change in tourist flows in countries experiencing political
upheavals, acts of terrorism, and especially hostilities and wars. It was found that in periods of
increased danger, the intensity of tourist trips in and outside the countries tends to decrease
sharply, and the issue of the safety of tourists always remains relevant and requires significant
attention of tourism enterprises.

Key words: tourism industry, tourist flows, political coups, terrorist acts, military conflicts,
wars, geopolitical instability.

Formulation of the problem.

Under the influence of globalization and integration processes, tourism has
gained rapid growth and has become one of the important factors contributing to the
growth of countries' competitiveness in world markets. However, the number of
internal and external threats to the safety of tourists is also increasing in the world,
which are becoming more destructive and less predictable. Natural and man-made
hazards, including environmental emergencies, epidemics and pandemics, as well as
hazards associated with geopolitical instability, constantly accompany tourists during
their travels.

The dynamics of tourism development directly and indirectly depends on global
influencing factors, and the volume of tourist flows is related to a number of global
security factors that may threaten tourism activities and the development of the
tourism industry in the country. The main global security factors that can negatively
affect the development of the tourism industry include: geopolitical instability in
countries (political coups, terrorist attacks, military conflicts); occurrence of
epidemics and pandemics in countries; negative natural and ecological situations in
countries; negative general economic condition in the countries. Among the leading
security factors that negatively affect the dynamics of tourism development is
geopolitical instability.
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Analysis of recent research and publications.

The problem of the influence of geopolitical instability on the distribution of
tourist flows and the development of tourism in general is highlighted in the studies
of such scientists as Webster C., Ivanov S., Sonmez S., Romanova A. A., Zavarika G.
M., Alieva V. V. and others.

Formulation of the goals of the article (task statement).

The purpose of the article is to analyze the impact of geopolitical instability,
namely: coups, terrorist acts and military conflicts, on tourism in the world.

Presenting main material.

One of the important categories of geopolitics is the national security of the
state, which is historically identified with military security, protection against armed
attack from the outside. In general, the impact of geopolitical instability, as a security
factor, on the tourism industry is primarily manifested through national security, that
is, through the impact of political instability in the middle of countries, the impact of
the frequency of terrorist attacks on the territory of the country, the impact of political
relations between countries and military aggression by other states.

The dynamics of tourism development is rightly associated with global
geopolitical instability and trends in the development of world geospace, which have
an extremely powerful impact on tourism [1]. The current global geopolitical climate
increases risks for all participants in the tourism market.

The impact of political upheavals on tourist flows is clearly visible on the
example of Middle Eastern countries, in which the positive dynamics of tourist flows
were disrupted by the stormy events of the "Arab Spring", which began with the
revolution in 2011 and the change of the political regime in Tunisia, and later in other
Middle East and North African countries. . The most significant losses were
experienced by Egypt, where the tourist flow decreased by 31.5% from 2010 to 2014.
It is also worth mentioning the military coup in Thailand, as a result of which the
tourist flow to the country decreased by 6.7% in 2014 compared to 2013 [2].

In Egypt, since the beginning of the revolution in late January 2011, statistics
showed that in the last week of January, approximately 210 million tourists left
Egypt, resulting in a reduction in tourism spending of 178 million dollars. The
Egyptian revolution of 2011 played a significant role in the sharp decline of the
country's tourism industry, which also had a negative impact on the hotel-restaurant
and excursion business, the activities of which are directly dependent on the activities
of the tourism industry [3].

The negative impact of terrorist acts on tourism can be traced to the example of
such countries as the USA, France, Spain and others. It is worth noting that today
terrorism has changed and has become more large-scale and organized, and terrorist
acts in the world are becoming more frequent and in many cases in the most popular
places among tourists. The goal of terrorists is to attract attention, therefore, in this
sense, tourism is the most attractive phenomenon used by terrorists as a tool of
influence [4].

Outbreaks of violence and religious extremism regularly occur in various tourist
countries of the world: Egypt, Israel, India, Kenya, South Africa, Peru, Turkey,
Jamaica, etc. However, one of the most famous and most terrible is the terrorist attack
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in the USA on September 11, 2001, which became the largest in terms of the number
of victims in history. The consequences of the terrorist attack for tourism were that
the number of incoming tourists to the USA decreased by almost half by the end of
2001 (from Brazil - by 49%, Germany - by 46%, Japan - by 45%). In percentage
terms, in the last months of 2001, the number of inbound tourists to the USA
decreased by 22.6%. The number of incoming tourists also decreased in other
countries (Canada — by 19%, Mexico — by 24%, Germany — by 17%, Austria — by
9%, the Dominican Republic — by 25%, Egypt — by 55%, Great Britain - by 12%, in
Australia - by 21% [5, 6].

The number of outbound tourists from the USA also decreased (by 60.9 million
in 2000 and by 54.2 million in 2003). In part, this number shows that a certain
percentage of American travelers have switched from international travel to domestic
travel. The share of the USA in incoming tourists from other countries decreased
from 9.4% in 1992 to 5.9% in 2002 [7].

The terrorist attack on October 12, 2002 in Bali (Indonesia) also had negative
consequences for the tourism industry, because it happened in three restaurants in the
tourist area of Kuta [8]. The consequences of the terrorist attack in Bali for the
tourism industry were that immediately after the attack, the number of incoming
tourists to the country decreased by more than half (by 57%) [9]. The terrorist attack
in Madrid, which occurred on March 11, 2004, had a negative impact on the Spanish
tourist industry, which led to a decrease in the number of reserved seats in the
country's hotels in April and May by 10.2% and 13.1%, respectively [10]. The
terrorist attacks that occurred in Mumbai (India) in November 2008 led to the
cancellation of a large number of reservations, including flight tickets (from 40 to
60%). In general, the occupancy of hotels in the country decreased by 64%, the
number of foreign tourists decreased by 12.5% in December 2008, and by 17.6% in
January 2009 compared to the same month in 2008 [11].

The terrorist attacks that occurred in Paris (France) on November 13, 2015 were
also concentrated mainly in places visited by a large number of tourists, namely: near
the Stade de France stadium in Saint-Denis and in the Bataclan concert hall [12 ]. The
consequences of the terrorist attack for the tourism industry, according to INSEE,
was a decrease in the number of incoming tourists in France in the fourth quarter of
2015. At the same time, the occupancy of hotels decreased by 5.4%, of other
accommodation facilities by 20.4%. In Paris, at the same time, the number of
reserved places in hotels decreased by 9.8%. According to CRT-IDF data, tourist
flows from Japan decreased by 30%, Italy by 27%, and the Netherlands by 24%. [9].

All of the above events had a negative impact on the number of tourist flows,
because a necessary condition for the functioning of the tourism sector is the presence
of an appropriate legal framework capable of guaranteeing the appropriate level of
tourism security in general and the safety of life and health of tourists. Therefore, the
biggest economic losses from terrorism are experienced by the tourism industry,
which turned out to be the most vulnerable area for terrorists. This is due to the main
factor that for preparing and committing terrorist acts, places of mass presence of
people and objects of critical infrastructure are chosen, i.e. places of rest for tourists.

If, as a rule, it is possible to deal with the consequences of terrorist attacks
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quickly and there are many opportunities to avoid the repetition of these attacks, then
military conflicts can exist for years and destroy the tourism industry in one or
another country. And to restore and return attractiveness and image, countries have to
make a lot of efforts.

Military conflicts and wars can destroy the tourism industry in a short time,
Algeria, Lebanon, Syria, the countries of the former Yugoslavia, etc. are a vivid
example of this. As a result of the "Yugoslav crisis" caused by religious and ethnic
conflicts, there was a global reformation of the structure of tourist flows in the
European region, the decline of the tourist industry in Bosnia and Herzegovina,
Serbia, Croatia, and Montenegro. The same situation arose as a result of the Russian-
Georgian war in August 2008 in Georgia [13] and as a result of the Russian-
Ukrainian war starting in 2014 in Ukraine.

The Russian-Georgian war of 2008 had a negative impact on all sectors of the
Georgian economy, especially the tourism industry. Due to the armed conflict, the
summer and autumn tourist seasons in 2008 were very difficult, due to the lack of
demand for travel to Georgia and low occupancy rates in accommodation facilities
throughout the country.

The number of international flows in the second half of the year increased by
only 4.7% (the so-called growth by inertia). In general, the following consequences
of the armed conflict for the Georgian hospitality industry stand out: an absolute
decrease in the number of foreign tourist groups (almost all groups were canceled in
2008 and partially in 2009); decrease in the number of private organized vacation
tours by 80%; an increase in the number of international visitors who arrived for the
purpose of business and professional trips (mainly foreign delegations coming for
political reasons, international mass media, etc.) [14]. After the end of the war,
Georgia was perceived by the international tourist community as a dangerous and
unstable tourist destination.

Since 2014, the tourism sphere of Ukraine has also suffered heavy losses and
fundamental changes in the structure and number of tourist flows, which was caused
by the beginning of the Russian-Ukrainian war and a number of negative
consequences it led to. This is clearly observed from the analysis of statistical data of
the UNWTO and the State Border Service [15, 16, 17].

Since 2014, there has been a significant decrease in the number of international
tourist flows: the number of inbound tourists decreased by 48.48%, and the number
of outbound tourists decreased by 5.57%. In 2015, the situation worsened, when
Ukraine was visited by a record low number of foreign tourists, decreasing by 2.23%.
The beginning of the Russian-Ukrainian war in 2014 and the financial and
geopolitical crisis that arose as a result led to such changes in the number of
international tourist flows. Anti-advertisement of Ukraine, as a country with an
unstable geopolitical situation, which arose in the international tourist market, played
a primary role in reducing the number of inbound tourist flows during this period.
Most tourists, choosing a place for rest, are guided by the factor of safety and stability
of the country.

The number of domestic tourists in Ukraine also changed significantly with the
beginning of the Russian-Ukrainian war in 2014. Political and economic instability,
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the annexation of Crimea, military actions in the territories of Donetsk and Luhansk
regions also became the reason for such changes. Starting from 2014, the number of
domestic tourists decreased sharply by 54.06% and remained at this level until 2020
[18].

The decrease in the number of domestic tourists with the beginning of the
Russian-Ukrainian war in 2014 is largely related to the annexation of Crimea,
because a large part of the Ukrainian population chose the southern coast of Crimea
for summer vacation and traveled through the territories of the peninsula. In
connection with the situation that has arisen, lovers of such tourism preferred to rest
in countries with similar natural conditions and landscapes - Bulgaria, Georgia, etc.
This, in turn, had a negative impact on the level of revenues to the state budget that
Ukraine received from domestic tourism.

Russia's full-scale invasion of Ukraine on February 24, 2022 threatened not only
tourism in Ukraine, but also the international travel sector, which has just begun to
recover from the losses caused by the Covid-19 pandemic.

The main obstacles to the development of tourism during military conflicts
include:

— military actions that pose a danger not only to tourists, but also to the entire
population of the country, especially in places of occupation and active
hostilities;

— loss of a significant part of tourist and recreational resources in connection with
their complete or partial destruction as a result of hostilities or placement in
zones of occupation or hostilities;

— destruction of infrastructure in the areas of active hostilities;

— closure of airspace for civil aviation;

— violation of logistics in the territory, which is connected with the destruction of
communication routes or with the placement of occupying troops on
communication routes;
placement of occupying troops in territories that are important tourist centers;

— a significant loss of labor resources, which is associated with the departure of
personnel, the transfer of personnel or the participation of personnel in military
operations.

Conclusions and prospects for further research.

So, on the basis of the researched materials, we can see that geopolitical
instability causes a noticeable decrease in tourist flows, because the safety of tourists
occupies one of the leading places during the organization of tourism. Of course, it is
not always possible to predict which of the popular tourist centers may suddenly
become dangerous for tourism, however, the task of travel companies is to make
maximum efforts to ensure the safety of life, health and property of their customers
(tourists).

In periods of increased danger, the intensity of trips tends to decrease sharply,
and vice versa - safe conditions for traveling stimulate their development. Even now,
travel safety i1s in the center of attention of participants in international tourism
cooperation. The issue of tourist safety is the subject of discussion at many
international tourist forums. These issues were considered in particular detail at the
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Interparliamentary Conference on Tourism in The Hague (Netherlands) in 1989.
Principles VII and VIII of the Hague Declaration on Tourism and Chapter III of the
Conference Recommendations are entirely devoted to the safety and protection of
tourists, tourist attractions and facilities.
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Anomauia: Memoio cmammi 6y10 nNpo8eOeHHs AHANI3 6NAUBY NONMUYHUX NEPesopomis,
MEePOPUCTNIUYHUX AKMI6 MAd B6O0CHHUX KOHDIIKMI6, AK 2100anbHUX 0e3neKoeux Gakmopis, Ha
mypucmuyny cepy. B cmammi pozensanymo OUHAMIKY 3MiH MYPUCMUYHUX NOMOKI@ PI3HUX KpPAiH
BHACNIOOK — GNAUBY  2ONONIMUYHOI  HeCmadOilbHOCMI,  NPOAHANI308AHO  NPUYUHU, WO
nepeuKoodicaroms — po3gUMKY — Mypusmy  6HACIIOOK — 6NIUBY  NOJNIMUYHUX — Nepesopomis,
MepopUCTUYHUX aKmié ma 8ocHHUX Oiu. Oxapakmepuszo8ano 6naué NONIMUYHUX Nepeeopomie Ha
MYyPUCMUYHI NOMOKU HA NPUKIAOi Bruszbkocxionux kpainu, HeeamusHi HACTIOKU OJisl MYPUCMUYHOT
inoycmpii mepaxmis Ha npuxnadi CILIA, @panyii ma 60€H i 60CHHUX KOHGIIKMIE HA NPUKIAOI
kpainu Agppuxu, [ py3ii ma Ykpainu. Ocobause micye 6 cmammi 6iogedene niugy iliHu HA MYPU3M
6 Vkpaini, adaice 8oeHHI Oii NPOO0BAHCYIOMBCA 00 CbO2OOHI MA HAHOCAMb 3HAYHOL WKOOU He uule
iHoycmpii  mypusmy, ane 1 6cim cepam exoHomiku. Bcmawnoeneno, wo eeononimuuna
HeCmaobinbHiCMb MA€ He2amuHUll 6NAU6 HA MYPUCMUYHY [HOYCMpIlO ma npu3eooums 00
3MeHUleHHsT abo 3MIHU MYPUCMUYHUX NOMOKI8 Y Kpainax, oOe 6i00y8aomvcs NOAIMUYHI
nepesopomu, mepopucmuyHi akmu ma, 0cooaueo, 0€HHI Oii ma 8itinu. 3’1c08aHo, wo y nepioou
niosuWeHoi Hebe3neKku IHMeHCUBHICMb MYPUCMUYHUX NOO0POXCEU Y KPAIHAX ma 3a MexCi Kpain
Mae meHOeHyilo 00 pi3K020 3MEHUWIeHHs, a NUMAaHHA Oe3neKu Mmypucmis 3a8xHcou 3aIUUAEMbC
AKMYanoHUM Ma 8UMA2A€ 3HAYHOI Y8a2u mypucmuyHuUx niOnpuemMcms.

Kniouosi cnoea: indoycmpia mypusmy, mMypucmuyHi NOMOKY, NOJIMUYHI Nepesopomu,
MepopuUCmMuyHi akmu, 80€HHI KOHMIIKMU, GIUHU, 2eONOIIMUYHA HECMADLILHICID.
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Anomauyia. Y cmammi npedcmasnenutl NpoEKmM po3pooKu GopmManbHOi cmpyKmypusayii
npoyecie 8 IHMe2pPosanHUx OpeaHi3ayiliHoO-MexHoI02iuHUX cucmemax. Poszenanymuii nioxio 0o
iHmezpayii no8'13yemovcsi 3 CMPYKMYpPU3AYIer0 Kepo8aHoi cucmemu, npu AKit 8 il CmpyKmypHUxX
ejlemenmax 6CmarHoO6aAI0IMmMbCA Cnarnu, Oaxcani 01 HUX 30 JIOKANbHUM KpumepiGM onmuManbnocmi,
i 3a0e3neuyemvcs Y3200H4CeHHs 34 3A2aNbHUM Kpumepiem. J[is eupiuienHs makoeo 3a60aHHS.
pO3pobNeHo  Npoekm  (QOPMANbHOI  CMPYKMYpu  eleMeHmapHoi cucmemu  YHAPAGIiHHA — —
«CmpyKmypHul iHghopmMayitiHuti MOOYib».

Kniouosi cnosa: cmpyxmypuuil inghopmayiinuti mMooynv, inmezpayis,  camoopeauizayisi,
lepapxiuna cucmema.

Beryn

B pesynbrari aBTOMaTm3alii BUPOOHMIITBA 30UIBLIMIIACA TPOTYKTUBHICTH
arperariB Ta IIBUJKICTb MIEPETBOPEHHS PEUOBUX PECYPCIB Y TOTOBY Ipoaykiito. [lpu
[bOMY BHSBHJIACS HEY3TOKEHICTh TEMIIIB MEepediry TEXHOJOTIYHUX MPOIECiB Ta
BUPIIICHHS 00'€KTUBHO-HEOOXITHUX 3aBJaHb YIPaBIIHHSA TIJAMNPUEMCTBOM B
opraHizauiHii cdepi. lle nmpuzBoauTH A0 3HMKEHHS €()EKTUBHOCTI BUPOOHUYOT
TUSITBHOCTI. 3 OCOOJIMBOIO TOCTPOTOIO 3a3HAYEHUM HEJOJIIK MPOSBISIETHCS i 4ac
CTBOPEHHS CKJIQJHUX PO3MOAIJICHUX Ta OaraTOpiBHEBUX BUPOOHUYMX CHCTEM.
Po3poOka MexaHi3My 1HTerpallii € akTyajJbHOI TPOoOJIeMOI0, i plllIEHHs MOB'A3aHe 13
MPOEKTYBAaHHSAM LUIICHUX OPraHi3aliiHO-TEXHOJOTTYHUX CTPYKTYPHUX €JIEMEHTIB
MepETBOPEHHSI PECYPCIB.

OCHOBHHUII TEKCT.

PosrnsuyTrii miaxin 1o 1HTerpaiii MOB'SI3Y€ThCA 3 TaKOK CTPYKTYPH3aII€I0
KepoBaHO1 (BUPOOHMYOI, EKOHOMIYHOi) CHCTeMH, TpH SKii B 11 CTPYKTYpHHUX
eJIeMEHTaX BCTAHOBIIOIOTHCS CTaHHW, OakaHl IJii HUX 3a JIOKAJIbHUM KPUTEPIEM
ONTUMAJIBHOCTI, 1 3a0e3medyeThCs Y3TOMKEHHS 3a 3arajbHuM Kputepiem. Jlns
BUPIIIEHHST TAaKOTO 3aBJaHHS PO3pOOJEHO MPOEKT (HOPMAIBHOI CTPYKTYpH
€JIEeMEHTapHOI CHCTEMHU YIPaBJIiHHSA, HAa3BaHOI «CTPYKTYPHHUH 1H(pOpMaLIiHUMA
Moaysb» (CIM) [1].

CIM po3rasigaeThes K 00'€KT, 1110 MA€ BIACTUBOCTI €K3aKTHOCTI Ta CUHEPTi3MY.
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BractuBicTh €K3aKTHOCTI BH3HAUYAETHCSA, TMO-NEpIe, SIK BUSBICHHA Ta
dbopMyTIOBaHHS HAWMEHIIOI CHCTEMH, BUBYCHHS $KOi HEOOXITHO IS JaHOTO
o0'ekTa, 1, TO-ZIpyre, SK ONMEPYBaHHS TUIBKM B Mexax i€l cucremu. Haiimenmra
BUPOOHUYA CHCTEMa MA€ MICTUTH TaKi MIJICUCTEMH, Y KO)KHOMY BUPOOHHUUOMY LMK
AKX TOCIIJOBHO BHUKOHYIOTBCS TPOLIECH: MIATOTOBKA HEOOXIAHUX pECypciB
BUPOOHUIITBA; OCHOBHUM TMpOLEC BUPOOHUIITBA; INEpEBIpKAa SKOCTI Ta SKICHE
JIOBEICHHS TPOIYKINIT; mepenada MPOAYKIli Ha HACTYNMHUU mepedin abo 30yT Ta
peanizariisg npoaykiii. OueBUAHO, IO TMOCJIJIOBHICTIO HA3BAaHUX TEXHOJOTTUHHMX
MPOLIECIB MOKE OYTH OMUCAHO 1 MiJANPUEMCTBO B IJIOMY, 1 THM CAMHM JAOTPUMAHO
Ipyre yMoBa €K3aKTHOCTI.

BrnactuBicTh cuHepriaMy IMoB'si3aHa 3 IHTETPALl€l0 MPOIECIB JIOCATHEHHS
€JIEMEHTIB, 110 JOCATAIOTh JIOKAJTHHUX ITiICH.

BupoOnuya cucrema y pasi po3riisijaeTbes sIK JUHAMIYHA CYKYITHICTh MTPOLIECIB,
10 y Hil BiI0YBalOTHCS HA PI3HUX PIBHAX 1 MAIOTh Pi3HY TpUBaIiCTh. Bcel mpoiecu
MOB'A3aHI MK COOO0I0, a TaKOX 13 30BHIIIHIM CEPEIOBHINEM, CHCTEMOIO 3BOPOTHHUX
3B'SI3KIB. Y 1IbOMY BHIIQJKy 3'ABIISETHCS MOXJIMBICTh PO3MIAJIATH CTPYKTYPY
MPUIHATTS PIIICHh HA BCIX PIBHSAX MOB'SI3aHUX Yy 3arajbHIN 1HTErpoOBaHIi CHUCTEMI
yIpaBIiHHS.

Po3po6moBanuii mpoekT HaniMmeHmoi cucremu € CIM, mo ckimagaerbes 3
MIHIMAQJIBHOTO HA0Opy OpraHi3aliiHUX 1 TEXHOJOTTYHUX E€JIEMEHTIB, K1 I03BOJISIOThH
OTpUMATH OJAMHHUYHY Hopuito aeskoi npoaykuii (IT) 3 Buxigaux pecypcis (P) (puc. 1).
VY texnonoriunux enemeHtax CIM (y mporecax peasbHOro 4acy) BiIOYBarOThCS
MOCJIZIOBHI MPOLIECH TEePEeTBOPEHHS pecypciB (moyaTtkoBuit (X), ocHOBHUU (Z),
sakmounnil (YY), mepenaui npoxykuii (U) s MOJanblIoro MepeTBOPEeHHS ado
nepeaayl y 30BHIIIHE CEpeOBUIIE), B opraHizauiiHux eaeMentrax CIM - iepapxiuHo
MOB'A3aH1 MPOIIECH KOOPJMHAIllT TEXHOJIOTTYHUX €JIEMEHTIB Ta aHali3 iHpopMmailii (Ha
cuntakcuunomy (K;), cemantuunomy (K), mparmatuanomy (K3) piBHSX).

— Y1 Y1 Y
SHE

=

(=]
=3
N
=

Puc. 1 — CrpykrypHuii inpopmauiitHuii MoayJib
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JIJist onucy CKJIaJHOI IHTETPOBAHOI CUCTEMHU Ta «OIMEPYBAaHHS TIIBKH B MEXKAX)
HAallMEHIIOT CHCTEMH BHKOPUCTOBYIOTbCS BBEIEHI B Teopii 1€papXiyHUX
0araTopiBHEBUX CHCTEM TpU TMOHATTS PpIBHIB: piBeHb ONKHCY abo piBEHb
abcTparyBaHHs, piBeHb CKJIAJHOCTI MPUIHATOrO PIIIEHHS, OpraHi3aliiHUuN PiBEHb.
JUis  BIAMIHHOCTI IIMX PIBHIB 3alpOBaPKEHO TEPMIHHM: «CTpaTH», «UIapu»,
«ewenoHu» [1]. ¥V npoekri npuitasaro, mo CIM e emenon — opranizauiifHuii piBeHb,
13 3aCTOCYBaHHSIM SIKOTO TIPOBOJUTHCS CTPYKTypH3aIlisi IHTETPOBAHOI CHCTEMH.
bynemo BBaxaTu, 10 B CHCTEMI YIpaBiiHHSA OYJb-KOTO pIBHS a0CTparyBaHHs
CKJIQJHICTh MPUUHSTOrO PIIICHHS 3aJIeKUTh BIJ TPUBAJIOCTI MPOIECY, MPOTATOM
SIKOTO TUIAHY€TbCS JOCSTHEHHs MeTH. s aeskoi ctpatu K; BHAUIITUMEMO TpH
miapu: KOpOTKOCTpokoBuX mpoueciB — Kj, cepegnpoctpokoBux — Kj Ta
noBroctTpokoBux — Kis, a Takox map npoiiecy peainbHoro yacy — Kio.

Opranizaiiiiina iepapxist B KO>KHOMY I1api 3aJ1a€ThCsl €IIeIOHAMU, 00'€EKTH SKUX
3MIACHIOIOTh MOCIZIOBHY KOOPAMHALIIID MPOIECIB y B3a€MONOB'SI3aHUX CTpaTax 1
mapax 13 3actocyBaHHsM CIM. BiamoBigHo 10 TepMiHOJOTIT Teopii i€papXiyHUX
0araTopiBHEBUX CHCTEM, BHUJALUIEHI MIapH po3risaatuMeMo sk map «Budopy» (Kip),
map «HaB4yaHHA Ta amantamii» (Ki) Ta map «camoopranizarii» (Kis). [lpuitmaeTncs,
o mporiec peanbHoro 4acy (Kjp) crpatu K; mportikae cepen cTpaTu monepeaHboro,
HIKYOro TuMyacoBoro piBHs Ki; 1 € y mii crpati mapom camoopranizamii (K. 3).
Taka ymoBa 103BoJIsi€ po3risaaTi 00'ektu cTpatu K sk TeXHOJOTIYHI (A7 CTpaTu
Ki) 1 npuiiHaTH, 110 KEpyBaHHS HUMU BUKOHYETHCSI BIJTHOCHO aBTOHOMHO B YMOBax
camoopranizailii B ctpati Kiy. ¥ cBoro uepry, 00'ektu ctpatu Ki BXoaaTh 710 1mapy
CTpaTud BHILIOr0 THUMuacoBoro piBHs Kiii Ak camoopraHizoBaHi. TakuM YHHOM,
peanizyeTbcsi yMOBAa CUCTEMHOI BKJIQJIEHOCTI IMPOIIECIB PI3HUX YAaCOBUX PIBHIB IMpHU
OTHCI IHTETPOBAHOI CUCTEMH 13 3acTocyBaHHsIM CIM.

BaxmBo migkpecauTH, Mo B HaBeAeHOMY (OpMaJbHOMY OINWCI BUHUKHEHHS
HOBOTO, INUPLIOTO PiBHSA (IIMPIIOI CTpaTH) BIAETHCS IIOKAa3aTH, SKIO Ha
MOTIEPETHHOMY PiBHI (IMIEPBUHHOI CTpaTH) 3a0e3MeuyeThCs caMmoopraHizailis. Tomy
IIUpIa cTpaTa CIPUHAMAEThCA SK OpraHizailiifHa, a TEepBUHHA - SK TEXHOJOTIYHA,
BHACJIII0K B3a€MOJIT sIKUX B1I0OYBA€EThCS IHTErPaLlis 3 ypaxXyBaHHIM CaMOOpraHi3aliii.

IcToTHO, O MpW aHami31 peaJbHUX OpPTraHI3aI[iifHO-TEXHOJIOTTYHHUX MPOIIECIB,
o BiOyBarThCs K B okpemux CIM, Tak 1 B iIHTerpoBaHiil cuctemi, choOpMOBaHiii
npu crpykrypmsaiii 13 3actocyBanHsM CIM, Moxke OyTH BHUSBICHO MeEXaHI3M
YIpPaBIIHHS, 1110 TPU3BOAUTH /10 3HUKEHHS EHTPOIII].

Braxxarumemo, 1mo B CIM, sk y HaiiMeHIII1i caMmoopraHi3oBaHiid opraHizariiiHo-
TEXHOJIOTIYHIM CHCTEMi, UMKI YIOpaBIlHHSA T[OYMHAEThCS 3 (OpPMYBaHHS Ha
nparMaTHYHOMY piBHI K3 TOBrocTpokoBOTO (MEPCHEKTUBHOTO) IJIaHY, BUXOASYH 3
METHU CHUCTEMH 3 ypaxyBaHHsM iHdopMalii npo ¢GyHKIIIOHYBAaHHS CUCTEMHU Ta CTaH
30BHIIIHBOTO CEpPEOBUINA B MUHYJI Tepioau. BiamoBilHO A0 JOBrOCTPOKOBOTO
MJIaHy BUPOOJSEThCS Kepyroua iHQopMallis Ha CEPeIHbOCTPOKOBUHN (MOTOYHUI)
nepion. Ha piai K; Kepyroua iH(pOopMaIliss ACTAT3yeEThCSI B KOPOTKOCTPOKOBHX
(OHepaTI/IBHI/IX) 3aBnaHHsAX piBHA K. Y BUKOHaHHS TUlaHy HEMHHYYE BiJOYBalOTHCS
3MIHM 1 BIAXWJICHHA @IapaMeTpiB BiJA CBOIX 3HA4Y€Hb, NPUUHATUX PO3POOKH
JOBTOCTPOKOBOTO IJIaHY.
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HeMoxMMBICTh TOYHOTO MPOTHO3Y MapaMEeTpiB MPOIIECIB, IO MPOTHO3YIOTHCS
Ha TPUBAJIUN TEPIOA Yacy, BH3HAYAEThCS OaraThbMa OO'€KTUBHHUMHU (DakTOpamH, 1
HEBU3HAYEHICTh MalOyTHHOTO, IO MPH LbOMY BHUHHUKAE, XapaKTEPU3Yy€ BHUXITHY
SHTPOMII0 KepOBaHOi cucTeMu. JIJis KOPOTKOCTPOKOBUX MEPIOAIB MPUIHATTS PillleHb
HEBU3HAYEHICTh MPOTHO3Y IMPOLIECIB JTOCATHEHHS ONEPATUBHUX LIJIEH y MOTOYHOMY
Ta MalOyTHROMY Tepiofax 3a3BUYail MEHIA. TOMYy 3HMKEHHS «BHUXITHOD» €HTPOMIil
MOKe OyTH JIOCSTHYTO 32 paxyHOK Jii MeXaHi3My 3BOPOTHOTO 3B'A3KY, IO JI03BOJISIE
BUKOPHCTOBYBAaTH B CHCTEMi YMpaBIiHHS OUIBII TOYHI TPOTHO3HI JaHi, SKi
OTPUMYIOTBCSI 32 KOPOTKI MPOMDKKHM yacy. Taki maHi MOBUHHI aHai3yBaTHUCh HA
CEMAaHTUYHOMY piBHI, JO3BOJISIIOYM 3ICTABJISATH 3MIHHU MPOLECIB y 30BHIIIHBOMY
CepeOBUIIL.

Ha ocHoBi aHnamizy (0coOJMBO B yMOBaX 3aCTOCYBaHHSM OITHUMIi3alliiHUX
MoOJieJiel) MOYaTKOBUM JOBTOCTPOKOBHM IJIaH MOXe OyTH BIOCKOHAJICHHMM, 1 Ha
YeproBui MOTOYHUI Tmepio copMOBaHO IUJIaH, HEBU3HAUCHICTh JOCSTHEHHS METH
SAKOTO HIDKYE, HDK JUIsl TONMEPENHbOro Tepioay. Y pe3ysbTaTi KepoBaHa CHUCTEMaA
MOK€E MEePEeUTH B IITLOBUN CTaH, 110 XapaKTEPU3YETHCA MEHIIOK E€HTPOIIIEI0, HIXK Y
BUXI1JTHOMY CTaHi.

KinbKicHY OINIHKY 3HWKEHHS €HTPOIIi MpU YJOCKOHAJIEHHI JOBIOCTPOKOBOTO
IUIaHY JOCATHEHHS METH MOKHA OTpUMAaTH 13 3acTtocyBaHHAM (opmynu K. [IlenHona
JUIS «KIHIIEBHX cXem» Tporecy [2]. AHami3 moka3sye, IO HaBeJeHAa cXema He
CyHepeuuTh JIOTIIll YMPaBIiHHS, IO 3a3BUYall 3aCTOCOBYETHCS y BHUPOOHUUYUX
CUCTEMaX.

3ak/II0YeHHH | BUCHOBKH.

Po3pobsieHo mpoekT (opMalibHOI CTPYKTypH3allii IMPOLECIB B 1HTETPOBAHUX
OpraHi3aliifHO-TEXHOJOTIYHUX  CHCTeMax. 3  BHUKOPHCTAHHSIM  BJIACTHBOCTI
€K3aKTHOCTI ~ TOKa3aHO  MOJKJIMBICTb  BHUJUIEHHS  CTPYKTYPHUX  €JIE€MEHTIB
(cTpykTypHUX 1H(OpPMAIIHHUX MOJIYNIB) y OaraTOpiBHEBIN 1€papXidyHiil CHCTEMI.
OTpumaHuii pe3ysbTaT J03BOJSE YIOCKOHAIMTH TNMPOEKTYBAaHHS aBTOMATH30BAaHUX
CUCTEM YTPaBIIIHHS CKJIAJIHUMHA BUPOOHUYMMHU Ta PEriOHATIbBHUMH CUCTEMAaMH.
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Abstract. As a result of the automation of production, the productivity of units and the speed
of transformation of material resources into finished products have increased. At the same time, the
inconsistency of the pace of technological processes and the solution of objectively necessary tasks
of enterprise management in the organizational sphere was revealed. This leads to a decrease of
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the efficiency of production activities. The development of the integration mechanism is an urgent
scientific and technical problem, its solution is connected with the design of integral organizational
and technological structural elements of resource transformation.

A project of formal structuring of processes in integrated organizational and technological
systems has been developed. With the use of the exactness property, the possibility of selecting
structural elements (structural information modules) in a multi-level hierarchical system is shown.
The obtained result makes it possible to improve the design of automated control systems for
complex production and regional systems.

Key words: structural information module, integration, self-organization, hierarchical
System.
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Abstract. As part of the study, attention is paid to the increasing relevance of using content
marketing as a fundamental component that guarantees the presence of proprietary content capable
of influencing the consciousness of customers. It is also noted and visually illustrated those modern
manifestations of content marketing may include content transmitted through blogging, video
content, social media, and other formats on the Internet. However, the author has demonstrated
that the effectiveness of such content is not always present, but only if it corresponds to certain
characteristics (including quality, originality, uniqueness, relevance, value, visual appeal,
structured format, and call to action). When such characteristics are met, the content becomes a
tool for influencing the individual's consciousness and begins to create value for the business by
attracting the attention of potential customers, encouraging them to take action, expanding the
target audience, and activating interaction with it, as well as enhancing the reputation.

Key words: social media, channels for transmitting content, content, marketing strategies.

Introduction.

Since social media became an essential link between people and businesses in
the 21st century, the application of content marketing as a fundamental component to
ensure the availability of relevant content capable of influencing customers'
awareness has become increasingly relevant. One of the earliest examples of content
marketing can be traced back to journalism and advertising in print media, where
brands created interesting and useful content for their audience. From the mid-2000s,
as the demand for high-quality and engaging content began to rise, companies
quickly diversified their methods for attracting customers. As a result, modern
manifestations of content marketing can now include blogging, video content, social
media, and other formats on the internet. However, only under certain conditions,
such content becomes an influential tool for shaping individuals' perceptions and
begins to create value for businesses by attracting the attention of potential
customers, prompting them to take action, expanding the target audience, and
fostering engagement, ultimately leading to an enhanced reputation. Furthermore,
ideally, if this content is available for everyone free of charge and without
restrictions, it helps increase the ranking in search engines and boost traffic to the
selling website. However, it is particularly crucial for such content to have a direct
connection with the products or services of the business entity. Under these
circumstances, it can help increase sales and attract new customers. This highlighted
importance requires a systematic study of the basic principles of content marketing
that promote its attractiveness (namely, attention-grabbing and creating interest in the
audience) and accessibility (namely, availability for viewing and consumption by the
audience on the internet).
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Main text.

In the study, content marketing is interpreted in its modern understanding, which
it has acquired since the mid-2000s, namely as one of the marketing strategies based
on the technologies of creating and disseminating valuable and useful content for the
target audience to attract and stimulating them to action (such an opinion is shared by
both practicing marketers [1] and a significant number of modern scholars [2-4]).
One can agree with the opinion of modern marketers that such marketing is one of the
types of activities aimed at transmitting specific content that affects the consciousness
of clients through special channels. Therefore, the basic components of content
marketing are: content (or specific material created to attract attention and a
corresponding reaction from the target audience); channels for transmitting content
(or special tools and platforms used to disseminate content among the target
audience).

Indeed, it is the repeated transmission of information through specific channels
that transforms it into content that is created and disseminated to attract and engage
an audience. It should be noted that many well-known companies now use this type
of content in their marketing strategies. This content is created by them and not
copied or translated from other sources. [1]. In particular, Coca-Cola is a great
example of a company that actively creates content that reflects its values and
mission, and builds emotional connections with its customers. The company uses
social media and its website to share its stories and values and employs various
content formats such as videos, photos, and infographics to attract more attention to
its brand. One example of Coca-Cola's content is their Christmas campaign "Holidays
are Coming," which includes promotional videos featuring the well-known "Holidays
are Coming" soundtrack that has become almost synonymous with Christmas. The
main element of the campaign is advertising videos featuring Coca-Cola trucks
moving through snowy landscapes and passing through festively decorated streets.

Red Bull is another company that regularly creates content that reflects its brand
and presence in the energy drink market. This includes videos, original articles,
photos, and more, which not only showcase their brand and products but also
contribute to the creation of a community of brand advocates. For instance, Red Bull
organizes sporting events, and festivals, sponsors athletes, and more, and publishes
content about these activities on social media and their website. One example of
content created by Red Bull is the Red Bull Cliff Diving World Series video series,
which showcases the competition between the best high divers in the world.

One example of a company that creates content aimed at motivating athletes and
creating a community of people who value fitness and a healthy lifestyle is Nike. This
content includes videos, and articles about sports achievements, fitness training, and
healthy living. They also use social media and their website to share this content. The
company regularly releases video ads and interactive campaigns that encourage
physical activity and a healthy lifestyle. One such example is the "Dream Crazier"
video, which showcases the success of female teams and athletes, inspiring millions
of people worldwide. Nike also creates special communities for athletes and people
who value a healthy lifestyle. For instance, Nike+ Run Club is a community of
runners that brings together people from all over the world to help them achieve their
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running goals. Members can discuss their training, share their accomplishments, and
motivate each other.

Based on the experience of the mentioned companies, content marketing is
focused only on multi-purpose proprietary content, namely such that: is created and
owned by the company or brand; is used to promote products or services; is used to
interact with consumers and increase their loyalty.

Given this specific nature, this content can encompass any type of information
that can be conveyed through various channels, such as textual content, photos,
videos, audio, graphics, and so on.

Let's examine the specifics of content and content distribution as components of
content marketing to understand their role in influencing customer awareness.

So, the main channels for broadcasting specific content of content marketing are
blogging, video hosting platforms, channels for infographics, social media, podcasts
on special platforms, and e-books. These channels are systematized in Figure 1.

Blogging. Blogging channels can be used to create content that helps attract audience
attention, increase brand awareness, and boost sales.

VIDEO. This channel can be hosted on video-sharing platforms (which allow
users to upload, store, and view video files on the Internet).

)

Channel for delivering complex content in an easy-to-digest format (in
infographics) - websites, social media, etc. These channels can be very
effective in capturing attention and increasing engagement with the audience.

useful content, engage with their audience, and increase their popularity on

SOCIAL MEDIA. Brands can use social media to publish interesting and
the internet.

and useful content that can be used to attract attention and mcrease brand

> E-book publishing on websites. These channels can be used to create interesting
authority.

Podcasting or the format of creating interesting and useful content on special platforms
(such as Spotify, Apple Podcasts, Google Podcasts, and others). They can be used for
storytelling, giving advice, discussing topics, presenting products and services, and
much more.

Fig. 1. Channels for broadcasting specific proprietary content.
Source: adapted from [1; 3].

As shown in Figure 1, the channels outlined are used for their functionality in
attracting audience attention and increasing interaction with them. Blogging allows
for the creation of useful and interesting content for the audience, which increases
brand awareness and can contribute to its popularity. Video is becoming an
increasingly popular format for content consumers as it allows for a more vibrant and
emotional conveyance of information. Infographics provide a convenient and concise
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way to convey complex information. Social media is a very popular channel for
content dissemination and audience interaction. Podcasts and e-books can be used to
create comprehensive and detailed content that helps establish brand authority and
increase its recognition. The highlighted channels for broadcasting specific content
are: accessible and convenient for creating and disseminating content, as they do not
require large expenditures on filming, editing, and distribution; allow for attracting
different types of audiences with different interests and subscriptions, which allows
drawing the attention of more customers to the brand. However, it should be noted
that these channels are the main ones, but not exhaustive. Other channels can be used,
such as webinars, browser games, etc. It is important to take into account that the
choice of channels should depend on the target audience and the specifics of the
brand. For example, if the audience actively uses social media, this channel can be
very effective for interacting with them.

The components of proprietary content that can influence customer behavior
may include informational messages of various formats that meet the criteria of
attractive content and can be broadcasted through different distribution channels. The
components of proprietary content that can influence customer behavior are shown in
Figure 1.

Various formats, including Masterv of attractive content The omnichannel
original written & 1y i 1 nature of content (the
publications, visual eatures such as quaity content. ability to be
messages, and other forms originality and uniqueness, transmitted across
of content such as memes relevance, Vahée’ \Hsual appeal, different distribution
and targeted captions. structure, and catl-to-action. channels).

Fig. 2. Components of proprietary content that can influence customer behavior.
Source: formed based on [1; 2].

Some of the main formats for informational messages include authored
publications and visual messages in any form. Authored publications, in particular,
are text-based messages that can contain a variety of information, from reviews and
updates to articles and research. These messages can be transmitted through various
formats (on different platforms, such as blogs, social media, websites, etc.). Other
original visual messages are messages that contain visual content presented through
memes, captions, presentations, webinars, and online conferences and are broadcast
through various channels. All formats of information messages can be used to talk
about products and services, share experiences, establish authority, and promote a
brand. One of the basic characteristics of proprietary content is how attractive it is,
particularly highlighting the uniqueness and specificity of the company since it is
created specifically for it and reflects its vision and values. Therefore, the outlined
messages can have different levels of effectiveness, which increases with their
compliance with the characteristics of attractive content, or content that attracts
attention faster and allows information to be conveyed more vividly, according to the
specifics outlined in Table 1.
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Table 1 - Ways to increase the effectiveness of proprietary content-forming

informational messages.

will provide clear organization and structure when it is
converted into content. Clearly defined sections and
headings, visual elements, lists, and other organizational
tools help to organize content and make it more accessible
to consumers.

Feature of an Features of ensuring compliance of an informational Objective of
informational message with a trademark compliance
message.

Quality of It is important to ensure usefulness (for the audience, for | Attract audience

content the relevance of their needs and interests), overall quality | attention and
of execution (including high quality of images, sound, and | retain their
editing for visual content, proper grammar and structure for | interest
written content, etc.).

Originality, It's important that informational content is not copied from | Attract audience's

uniqueness other sources, as this can negatively affect the brand's | attention, increase
reputation and be perceived as plagiarism and lack of | brand loyalty.
originality. Only when such content is unique, it is suitable
for SEO, which makes it more visible in search engines.

Relevance It is important to ensure that the content of informational | To attract and
messages is relevant and aligned with current trends and | retain users'
the needs of the audience. attention and

interest.

Value It is important to ensure that the content of informational | Increase sales,
messages provides value to the audience, meaning it helps | enhance brand
solve problems or provides information that can be useful | engagement and
to their personal or business lives. impact on the

market.

Visual appeal | It is important to ensure that the content of informational | To attract the
messages is attractive and easy to understand. The visual | audience's
appearance of the message is also important - it should be | attention.
oriented towards an attractive design, photographs, and
graphics that can make the content more appealing and
memorable.

Structured It is important to ensure that the presentation of | help the audience

format informational messages is structured in such a way that it | to navigate and

easily find the
necessary
information.

Call to action

It is important for the content of informational messages to
include a call to action that encourages the audience to take
certain actions, such as purchasing a product, subscribing
to a newsletter, downloading an app, and so on. The
content should have a direct connection to the products or
services of its owner.

Increase
conversion and
sales.

Source: formed based on [1; 3; 4]

To ensure the effectiveness of informational messages, it i1s necessary to achieve
their maximum compliance with the characteristics of attractive content while being
highly adaptive to various channels of distribution. This includes creating content that
is easy to read on mobile devices as well as on computers and tablets and utilizing
various formats of content. Under such conditions, proprietary content will meet the
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needs and expectations of the audience, and be interesting and attractive to them. In
addition, such content can be made omnichannel (able to be broadcasted on different
distribution channels, such as social networks, blogs, etc.) and controlled (allowing
the company to control the message it wants to convey to its customers and
subscribers and maintain control over its reputation).

According to the above provisions for content creation and its transmission
through different channels to ensure its attractive and accessible content, it is
necessary to follow the following set of systematized steps:

Step 1. - Defining the target audience for creating content to determine its
direction (who it will be intended for). At this step, content marketers should [1; 4-5]:

1. Identify the target audience. Identifying the target audience involves
analyzing the geographic, demographic, socio-economic, and other characteristics of
people who may be interested in your product or service. To do this, methods such as
surveys, analyzing data from Google Analytics and social media, studying
competitors, etc., can be used/

2. Determine the basic needs of the target audience. Determining the basic
needs of the target audience involves analyzing what can specifically interest and
satisfy the needs of the target audience. This can be done by conducting market
research, analyzing demand for certain products and services, and studying audience
behavior online and on social media.

3. Define the basic problems of the target audience that they seek to solve. It's
important to understand what problems are troubling the target audience and what
solutions can help them. This can be determined by surveying the audience,
analyzing forums and groups on social media, studying user feedback, and more.

Step 2. - Thematic content construction. At this step, content marketers should
[1;4-5]:

1. Identify a list of topics that are interesting and useful for the target audience
(using search query analysis, social media monitoring, conducting surveys or
questionnaires with the audience);

2. Choose topics that will meet the needs and interests of the target audience
(taking into account factors such as usefulness and value of content, diversity).

Step 3. - Creating Engaging Owned Content. At this stage, the content should be
attractive and interesting to your audience. It should be presented in various formats,
such as original articles, photos, videos, infographics, and more.

Step 4. — Content optimization. At this stage, content should be optimized for
search engines to attract more visitors to the channel. Content marketers should [1;
5]

1. Identify and incorporate relevant keywords and titles into the content that
reflect its essence and include keywords;

2. Ensure that the content remains unique and interesting to the target audience
(this requires constant updating);

3. Implement meta tags to help search engines index the content;

4. Include internal links from your own articles or blogs to the owner's website's
selling pages to attract more visitors and increase your website's rank in search
engines;
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5. Ensure fast loading of content on the owner's website. This will help maintain
visitors' interest and improve the website's rank in search engines.

Step 5. - Distribution of content through an omnichannel broadcasting system.

Step 6 - Performance analysis. At this step, it's important to analyze the
effectiveness of the content and identify which channels and messages aren't
working. Content marketers should [1; 4-5]:

1. Determine which types of content are most attractive to the target audience by
using analytical tools such as Google Analytics to analyze website traffic and content
performance indicators, SEMrush to analyze SEO indicators, social media analytics,
and more.

2. Identify which communication channels work best by relying on analytical
data that determine the popularity of each channel among the target audience and
effectiveness indicators, such as conversion rates, number of subscribers, and content
integrations.

3. Determine measures for improving the content marketing strategy by using
approaches such as A/B testing or feedback regarding the content and communication
channels.

Summary and conclusions.

The authors of the study emphasize that proprietary content is the foundation of
content marketing. This means that companies create their own content that helps
them promote their products and services, increase their audience, and attract new
customers. This content should be attractive and easily accessible. According to the
research results, it has been proven that only providing attractive and accessible
proprietary content can allow businesses to gain significant advantages, including the
following;:

1. Attractive content attracts the attention of potential customers, encourages
them to act, which ensures increased sales and increased website traffic.

2. Accessible content helps the owning company to reach a wider target
audience, which ensures increased brand popularity, recognition of goods and
services, and attracts new customers.

3. If the content meets quality and value criteria, it can help the owning
company attract more customers and improve its reputation.

4. If the content is interesting, original, unique, it can encourage the target
audience to interact with its owner, for example, on the one hand, it encourages real-
time communication with company representatives, leaving reviews and asking
questions, on the other hand, it allows the owner to quickly distribute their content.

5. If the content has a direct connection to the owner's products or services, is
interesting and useful to the target audience, it contributes to increased sales and
attracting new customers.

6. If the content is optimized for search engines, it can help increase the
company's ranking in search engines and increase website traffic.
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Abstract. The article highlights the problematic aspects of the formation of social capital in
the educational environment, which was significantly affected by the war. The author's
interpretation of the essence of the social capital of the educational environment is offered, its
structural content is given, and its features as a separate type of capital are determined. Attention is
focused on the role of academic management, which in the conditions of war should be directed not
only to the preservation of social capital, but also the educational and scientific potential of the
country as a whole.
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Introduction. Under the conditions of development of world globalization
transformations, the majority of countries in the world emphasize the provision and
development of socially oriented aspects of the functioning of states, which involves
investing funds in the development of the intellectual sphere, human potential, and
the formation of social capital.

Today, this topic is particularly acute and urgent for Ukraine. It was social
capital that was the driving force that allowed us to enter into an unequal struggle for
the independence and sovereignty of our country. For more than a year, the brave
people have been resisting the aggressor, who is numerically, territorially, and
economically more important in the geopolitical space. In the course of an extremely
heavy, brutal war, which was activated by russia with its large-scale invasion of the
territory of Ukraine, the social capital of our country is being transformed and
tempered.

In addition, the relevance of research on this topic is emphasized by the fact that
education and science are one of the most important factors in the accumulation of
social capital and the improvement of its quality parameters. Thus, the study of social
capital at the industry level will make it possible to fully analyse the factors that
determine the peculiarities of its development and accumulation and create
prerequisites for the development of effective mechanisms at the state level.
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Literature review.

The study of social capital has recently become more active in domestic science,
despite this, today there are already many studies on this issue. The issue of defining
the essence and structure of social capital is comprehensively investigated in the
works of such scientists as: A. Kolot [4], O. Hrishnova [2], and B. Burkynskyi [1]. It
is also worth noting the scientific work of such scientist as M. Skrypnyk [5], which
identified the features and necessity of creating educational development centres that
can contribute to the formation of social capital. The main challenges and
opportunities for higher education in Ukraine are disclosed in the article of such
scientists as: I. Shevchuk and A. Shevchuk [9].

Theoretical aspects and international experience of social capital formation are
covered in the scientific work of such scientists as: V. Zvonar, O. Diakonenko, and
O. Sova [3]. The problems of social capital formation in the university environment
are revealed in the works of the famous scientist T. Shapoval [8]. However, the
question of the formation of social capital in an educational environment complicated
by war conditions requires additional research.

Research methods. The main methods used during the research are statistical
analysis, graphic, analytical and monographic methods. In addition, the research
toolkit includes generally accepted methods of economic research, in particular:
theoretical generalization and comparison, induction and deduction; synthesis and
economic analysis, as well as statistical groupings.

The information base of the research was served by the works of authoritative
scientists and experts on the chosen subject. The study of the transformation of social
capital in the educational sphere was carried out using the results of a sociological
study conducted as part of the Ukrainian Science Reload project.

Results.

Analysing theoretical approaches to defining the essence of the “social capital”
category, it is worth noting the scientific theory of the famous scientist F. Fukuiama,
which is based on the fact that it is a special type of capital that involves the spread of
social values to a greater extent than individual values. At the same time, the process
of its formation i1s more complicated than other forms of human capital, due to the
fact that it is based on ethical norms and habits that are very difficult to change or
destroy [7].

Educational and scientific institutions are currently the most significant basic
elements for the formation of social capital, because it is within their walls that the
moral and ethical, cultural and social foundations are formed, which provide for the
observance of the rights and freedoms of a person, a citizen, which are its basis.
Under modern conditions, they are the outpost that allows you to preserve and
provide positive trends in the formation of social capital, because, in addition to
purely profile functions, they perform a super-powerful social role, which only
increased in the conditions of war.

So, under the social capital of the educational environment, it is proposed to
understand the system of social and economic relations based on current (formal) and
customary (informal) rules (norms), which allow individuals and social groups to
fully realize the academic goal of educational and scientific activity.
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Like any other type of capital, it has certain features, including:

— it is one of the forms of capital that significantly affects the functioning of

both a separate educational (science) institution and the state as a whole;

— it 1s an intangible resource that simultaneously belongs to individuals, social

associations and society;

— it is capable of self-development due to the possibility of involving a

significant number of people;

— it is multifunctional and multidisciplinary;

— its use implies the emergence of synergy and the achievement of a certain

result;

— the ability to convert (can acquire different forms of manifestation), increase

and devaluation;

— it is an inexhaustible resource in the process of its use;

— it has the ability to change under the influence of the practice of social

interaction;

— it 1s able to effectively interact with other tangible and intangible assets;

— 1t is inextricably linked with human capital and its qualitative characteristics.

In this case, social capital acts as a special intangible asset of society, the
components of which are historically formed and accepted by the majority of rules,
traditions, forms of organization of joint activities and social and economic
interaction of individuals, based on cultural values and priorities, which are largely
formed and spread in educational and scientific institutions. In addition, it is one of
the incentives on the way to mass self-organization of citizens, which contributes to
the establishment of relations between them based on mutual trust and assistance.

Today, there are quite a few approaches to the structural filling of social capital
in literary sources; however, in order to deepen the study of the essence and meaning
of the social capital of the educational environment, we consider it expedient to
propose the following structure (Fig. 1).

In addition, it is worth noting that trust is perhaps the most important element
that ensures the relationship between all structural parts of social capital and reflects
the state of its development in society.

It should be noted that social capital is a dynamic quantity that changes its
qualitative characteristics and development trends depending on the factors of the
educational environment in which it is directly formed. Such factors should include
state policy in the field of education and science.

Today, we have cases when educators and scientists found themselves actually
hostages of a situation in which they have to choose between fulfilling their
professional duties and preserving their own life and health, since, while remaining in
Ukraine, they do not have proper conditions for work. In many educational
institutions, both employees and students, students are increasingly denied the
organization of distance learning, instead offering dubious shelters that are far from
the established standards and do not guarantee safety. The dismissal of employees
who were forced to leave the territory of our country, but continued to work
remotely, 1s not unique. Thus, the state, having outlined the vector of development of
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the educational and scientific sphere in the conditions of war, actually violated the
rights and freedoms of workers in this sphere as citizens of their country, to work and
study in safe conditions. This, in turn, contributes to the destruction of social capital
due to the migration processes of our educators and scientists.

Components of social capital

A 4

Trust

To the management of an educational (scientific)

—> institution

,» Trust between participants in educational (scientific)
processes

Interrelationships between participants of educational and
scientific processes

Y

Formal associations of workers and students

Informal associations of workers and students

N Personal connections

Traditions, rules, norms determined by educational and scientific
institutions

Y

Form of socialization of participants in the educational
process

\4

Figure 1 — Components of social capital in the educational environment
Source: it is developed by the authors

Another determining factor that certainly affects the formation of the social
environment in modern conditions is the safety of the educational environment. After
February 24, 2022, with the full-scale invasion of russia on the territory of Ukraine,
all spheres and directions of our life and functioning became extremely complicated
and lost the status of safety. As already mentioned, educational and scientific
institutions turned out to be, for the most part, unprepared for such challenges, thus,
the majority of educators and scientists will remain one-on-one with problems related
to the creation of appropriate conditions for work, starting from the technical
arrangement of their own workplaces, finishing with preparatory work for the
equipment of shelters based on basements in educational institutions.
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It is also necessary to outline the determining role in the process of preservation
and development of social capital and such a component as academic management. It
is the management system and leaders of educational and scientific institutions today
that should become the personification of trust, support, and wisdom that will
stabilize the psycho-emotional state of employees and create the prerequisites for
their personal growth and effectiveness of activities in the context of achieving a
team result.

In practice, however, we have completely different cases — when educators and
scientists in extremely difficult conditions often feel moral pressure from the
management, because they are not always able to work as in peacetime due to
subjective circumstances. Domestic practice does not provide psychological support
and counselling to education and science workers, instead, they themselves, to a
certain extent, become a spiritual support for their colleagues, students, pupils,
gradually “burning out”. And this is an extremely important problem, which in the
near future may lead to the degradation of social capital in this area.

The seriousness of the problem is confirmed by the results of a survey
conducted as part of the Ukrainian Science Reload project [6], which indicate that the
majority of respondents experience a rapid deterioration in their financial situation,
only a third of the respondents have the opportunity to qualitatively perform their
professional duties in pre-war volumes; among the reasons that limit opportunities for
work, such as: a constant feeling of danger, lack of interest, apathy, improper
working conditions, including the lack of proper technical equipment of workplaces,
etc. All this points to the imperfection of the management system of educational and
scientific institutions, the deterioration of the microclimate in teams, the layering of
“professional fatigue” and, as a result, the absence of scientific and educational
activities and initiatives for their implementation.

At the same time, it is worth noting that since the beginning of the war there has
been an increase in opportunities to receive international aid in the form of increased
academic mobility for students, educators, scientists, establishment of cooperation
with scientists from different countries, grant support, opening of educational
resources for Ukrainians, etc. However, most of these measures can be fully
implemented by those persons who have gone abroad.

There is a rapid reduction in the funding of scientific research, which also
affects the “preservation” of the social capital of this field. Almost 30% of scientists
involved in the implementation of scientific projects lost their jobs, because with the
beginning of the war, science turned out to be unnecessary, while the rest, who
continue their research, are forced to carry out their research in conditions of total
underfunding. Despite this, most of the respondents want to stay in Ukraine and
continue to work for the restoration of their state, needing support both from the
immediate leadership and the state as a whole.

Here, the observance of the principle of social justice, which is based on
mitigating contrasts in income distribution, plays an important role. First of all, this
manifests itself in the form of social conflicts, a decrease in the level of trust in
managers and colleagues, and a negative trend from the point of view of material
support of employees, and, therefore, contributes to a decrease in their purchasing
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power and investment activity.

Social polarization has an extremely negative effect on the formation and
realization of human capital. The impoverishment of a significant part of the workers
deprives them of the opportunity for self-improvement, raising the level of education
and professional competence, sharply worsens their physical and mental health,
which ultimately negatively affects their work productivity and the success of the
organization as a whole.

However, despite, for the most part, the negative orientation of the factors of the
educational environment, the phenomenality of social capital in this area is that it
maintains a tendency not only for preservation, but also for qualitative
transformation. In particular, most educational and scientific institutions after the
start of the war turned into hubs that provide significant material and moral support to
our military. The rethinking of values in modern realities necessitates the use of all
available and potential resources to counter shameful aggression.

It was the social capital of the educational environment that became a powerful
basis for the fight against the occupiers, in particular, in the context of effective
informational resistance, the development of empathy in the form of a powerful
volunteer movement, which is implemented not only at the national level, but also
acquired international features. In addition, at the current stage, there is a steady trend
towards the growth of risk perception and the ability to level (counteract) its
consequences, which is revealed in the readiness of Ukrainians to unite for the
purpose of solving crisis issues in war conditions.

Chaotic migration movements caused by the rapid deterioration of the level of
security and living conditions of Ukrainians as a result of the active hostilities that are
taking place on a large territory of Ukraine have become another challenge today.
Such “survival” migrations to some extent destroy the social capital of the country,
since migrants need time to adapt to new conditions and countries, however, on the
other hand, such changes provide an opportunity to form new social ties that can
significantly improve the qualitative characteristics of the social capital of our
countries.

The impact of the war on the transformation of social capital is quite illustrative
on the example of the Scientific and Research Institute of Financial Policy. The
Scientific and Research Institute of Financial Policy is the main structural unit of the
State Tax University, which carries out unique research in the field of finance and
taxation, financial law and customs affair and accompanies the implementation of
their results in practical activities. The scientific institution has gone a long way in its
formation and united in its composition the scientists of the State Scientific and
Research Institute of Customs Affair (Khmelnytskyi) and the Scientific and Research
Center for Taxation Problems (Irpin). Today, it is a unique, the only institution in
Ukraine that carries out fundamental and narrow-profile research on the order of the
Ministry of Finance of Ukraine and its structural divisions within the limits of budget
funds.

The location of the Scientific and Research Institute of Financial Policy is the
city of Irpin, which has actually been under occupation since the first days of the full-
scale invasion of russia into the territory of our country. As a result, the office
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premises, library fund and archival materials were almost completely lost. By the
decision of the management of the State Tax University and the Scientific and
Research Institute of Financial Policy in order to preserve the lives and health of
employees, their evacuation to a safer territory in the west of the country was
organized, where scientific research continued for more than six months without
proper working conditions. This, in turn, contributed to a significant outflow of
scientific workers abroad.

At the same time, from the beginning of 2022, the work of scientists in the
customs direction was carried out remotely, which made it possible to stabilize the
work of the Scientific and Research Institute of Financial Policy in this direction
during the first months of the war. Thus, it was possible to preserve the composition
of the author's collectives in full and effectively carry out scientific research
throughout the year.

Today, despite all the difficulties, the destruction of the material and technical
base, the rapid reduction in research funding and the number of author teams, the
Scientific and Research Institute of Financial Policy continues its work today. As of
March 2023, two scientific research topics in the customs field and one in the tax
field are being implemented. Thus, characterizing the qualitative changes in the
institution's social capital, it should be noted that it acquires a negative direction,
since low wages, lack of financial opportunities for carrying out scientific activities
ultimately demotivates employees. In addition, the rapid turnover of personnel
creates significant difficulties in the context of ensuring communications in order to
perform the institution's specialized functions. If we analyze the individual social
capital of the institute's employees, it should be noted that there are only a few cases
when scientists who went abroad continued to engage in scientific research within the
framework of international cooperation programs, most of them were forced to
change their fields of activity for the sake of survival. Those who remained in
Ukraine are in absolutely no better conditions, as the conditions for scientific growth
and development of scientists are unsatisfactory. All this, in general, contributes to
the degradation of the social capital of the scientific institution.

If we analyze, for example, the institution of higher education in the city of
Khmelnytskyi and the impact of the war on the results of its activities, we can note
the following here. The University of Economics and Entrepreneurship has been
operating in the educational services market of Khmelnytskyi region for almost 30
years, it is a privately owned institution and, on the one hand, its location in the west
of the country made it possible not only to continue classes for education seekers in a
mixed format (most of them are in classes offline; only those who are abroad connect
online), but also ensured an increase in the number of applications submitted by
applicants during the admissions campaign, and subsequently in the number of
students (both due to entrants from the region and neighboring regions, and internally
displaced persons). The entire staff of the university was preserved and even
expanded due to the employment of internally displaced persons. On the other hand,
the war affected the psycho-emotional state of both students and university teachers;
as a result of the announced air alarms, the workload of students increases in terms of
the need to independently process an additional amount of material, and teachers - in
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terms of the need to choose the most effective methods of teaching and forms of its
implementation in such conditions. It is difficult to predict whether the students will
return to Ukraine, whether they will get an education for the next educational degree
(master's degree), especially boys, under the conditions of the continuation of martial
law in Ukraine. At the same time, young men of conscription age are actively
enrolled in full-time education, thus preserving and increasing individual human
capital.

The main problem of Ukraine in this aspect remains the lack of a clear strategy
for the development of education and society as a whole. Its formation can be
facilitated by the definition of unified national goals, reformatting of the base of
interaction between the state and civil movements in the context of their resource
provision.

The peculiarity of social capital in Ukraine as a whole and in the educational
environment in particular is that its activation and significant qualitative growth is
observed in the most difficult periods of the state's development, in particular, the
occupation of Crimea, the beginning and escalation of hostilities in the east of our
country, the COVID-19, a large-scale invasion of russia on the territory of Ukraine. It
is during these periods that the accumulation of social capital takes place, which takes
the form of volunteer units, volunteer and other public movements, which are not of a
formalized nature and, by their very nature, become informal leaders with a fairly
high level of trust. Such a situation indicates a lack of balance in society, which can
lead to the accumulation of negative social capital.

Thus, awareness of the role and importance of a person, a citizen, a specialist in
his field, as its main bearer, is almost the only tool for ensuring the progressive
development of social capital in Ukraine.

At the same time, the implementation of the technology for the formation of
positive social capital in the educational environment of Ukraine should include:

— formation of a favourable, well-founded policy in the field of education and
science, which would be pro-European, but would not lose its individuality due
to the popularization of domestic achievements in this field;

— consistent, thorough work on the formation of the reputational capital of
educational and scientific institutions;

— development of transparent rules, requirements and mechanisms of interaction
between participants of educational and scientific processes;

— adjustment of the functioning of the coaching system;

— formation of a personnel reserve and a clear system of career growth;

— revival of trust in domestic science, education and restoration of the prestige of
belonging to this field;

— cultivation of integration between educational and scientific institutions of
different levels;

— ensuring proper financing of scientific projects, which are necessary for the
reconstruction of Ukraine;

— identification and comprehensive cooperation with socially active
representatives of educational and scientific areas;
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— promoting the implementation of domestic scientific results in practical
activities;

— formation of educational hubs that would provide an opportunity to increase
social capital in this area.

It is worth noting that the state, paradoxically as it may be, has rather limited
opportunities for the formation of most forms of social capital. However, it is the only
one capable of creating an appropriate institutional environment for its formation and
development.

Conclusions.

Thus, in accordance with the purpose of the research, the article defines the
essence of the social capital of the educational environment, which should be
interpreted as a system of social and economic relations based on current (formal)
and customary (informal) rules (norms), which allow individuals and social groups to
fully to the extent to realize the academic goal of educational and scientific activity.
Another issue that is very relevant today is the understanding of the features of this
specific type of capital.

In particular, the following are proposed to be among such features: the ability
to influence both individual educational structures and the educational system of the
country as a whole; to be an intangible asset capable of self-development,
multifunctionality, multidisciplinarity, convertibility, produce effective synergy, be
inexhaustible and have an inseparable connection with human capital.

At the same time, the architecture of the social capital of the educational
environment deserves special attention, which, according to the authors, should
include: trust, which acts as a basis for the formation of social capital, relationships
between participants in educational and scientific processes, traditions, norms and
rules that form the corporate culture of each educational and scientific institution, as
well as forms of socialization of participants in the educational process.

The analysis of the factors of the educational environment, which in their
essence are the prerequisites that determine the specifics of the formation and
direction of social capital, showed that as a result of the war, it underwent negative
transformations, which, in addition to acquiring new ones, in turn deepened the
existing problematic points.

That is why, according to the results of surveys, today the majority of educators
and scientists do not feel safe, there are obvious signs of moral and professional
“burnout”, there is a noticeable decrease in the level of material support and social
security, they do not have adequate support and trust in the management, as a result,
we can draw conclusions about the non-resistance of social capital and the low
efficiency of the academic management system.

However, the paradox of the situation is that even in such extremely difficult,
unfavourable conditions, qualitative changes in the social capital of the educational
environment are observed, which are revealed through the activation of the volunteer
movement, the development of scientific mobility programs, the establishment of
cooperation with foreign educational and scientific institutions, which, in turn, makes
it possible to ensure the self-preservation of the social capital of this sphere. And
although, as practice shows, the state does not play an overriding role in the
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formation of social capital, the priority and the main guarantee of its development
should be the understanding and clear perception that the most valuable is a person as
a carrier of phenomenal capital, which is capable of both destroying and rise from the
ashes.
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Abstract. The study provides an analysis of modern challenges and conditions in which
Ukrainian business operates during hostilities, and their impact on accounting and tax activities.
An analysis of laws and regulatory documents developed by the state for the functioning and
improvement of the situation of enterprises affected by hostilities was carried out. Scientific
publications and monographic editions, magazine articles and materials of scientific and practical
conferences became the methodological basis of the research. Content analysis of scientific
periodicals was used during the research; comparative critical analysis of existing approaches and
methods of analysis of financial stability and tax burden; analysis of economic activity of
enterprises in the aerospace industry, statistical methods of analysis. The main hypothesis of the
study was the assumption of the possibility of restoring the country's production potential due to the
introduction of the latest accounting and tax technologies of digital transformation of Ukraine,
national projects for the development of entrepreneurship, digital interaction platforms for business
relocation assistance. Using the example of an enterprise belonging to the aviation industry, the
influence of social and behavioral challenges on the accounting and tax activities of this enterprise,
namely: on calculations with the budget, the amount of profit and on calculations of labor
remuneration, was investigated. Measures to improve business promotion under martial law are
proposed.

Key words: socio-behavioral challenges, accounting and tax activity, business entities,
entrepreneurial activity under martial law.

Introduction

The industry of Ukraine in 2023 feels the consequences of military actions,
which caused the economic downturn, production stoppage, increase in
unemployment and budget deficit. On the part of the state, at the legislative level,
measures have been introduced to protect the interests of individual entrepreneurs
working within Ukraine and to provide "tax holidays" for medium and large
enterprises. Such realistic objective circumstances actualize the study of the impact of
modern socio-behavioral challenges and their impact on the effectiveness of the
accounting and tax activities of enterprises, and to introduce measures to improve the
accounting and tax activities of enterprises in the conditions of martial law.

Update on issues of economic security of business

The impact of socio-behavioral challenges on accounting and tax activities can
be carried out due to external and internal factors that directly affect the economic
state of the country as a whole and individual business entities, and due to changes in
tax legislation. Ukrainian enterprises have been suffering from the war for the past
year. Due to constant active fighting and shelling in the East and South of Ukraine,
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many enterprises were damaged or destroyed [9].

According to research by the Kyiv School of Economics for March 2023 [8]
regarding direct physical damage to Ukraine from the consequences of the war, the
loss of business assets amounts to at least 11.3 billion dollars. USA and continue to
grow. Another 8.7 billion dollars. The USA has direct losses in the agricultural sector
as a result of the war. In total, at least 426 large and medium-sized private
enterprises, as well as state-owned enterprises, plus tens of thousands of small private
enterprises, have been damaged or destroyed since the beginning of the war.
However, it is impossible to say definitively, since complete information will become
available only after the end of the war and the liberation of all occupied territories.
Direct damages include: 1). Loss of fixed assets; 2). Loss of unfinished capital
investments; 3). Loss of stocks of finished goods and intermediate materials.

The main conclusions regarding enterprise losses according to studies of the
Kyiv School of Economics [8]: 1). Enterprise assets are the third largest item of direct
infrastructure damage. It accounts for about 10% of the total amount of losses. 2). In
terms of industries, metallurgy was the most affected. In particular, two enterprises
were destroyed, which are the largest in the list of damaged/destroyed — Azovstal
and MMK named after Ilyich. 3). In terms of regions, the Donetsk region was the
most affected, accounting for almost half of the total amount of direct losses of
enterprises.

The Law of Ukraine "On Amendments to the Tax Code of Ukraine and other
legislative acts of Ukraine regarding the application of norms for the period of martial
law" [2] contains radical changes regarding the single tax, reduction of VAT and
excise duty on fuel, tax incentives for big business and charity. In order to stabilize
fuel prices, benefits have been provided, namely, the rate of value added tax on fuel
has been reduced from 20% to 7%, and the excise tax has been abolished. Not only
sole traders will be able to pay a single tax on the simplified taxation system, but also
large enterprises at new rates. The law provides that for the period of martial law, the
annual income limit for taxpayers in the 3rd group of the single tax has been
increased from 7,600,000 hryvnias to 10 billion hryvnias, and there are no restrictions
on the number of employees. The rate will be 2% of the turnover, regardless of the
type of activity (the exception is activities related to excise goods, gambling business,
currency exchange and extraction and sale of minerals, banks, insurance companies,
FOP pawnshops, non-resident legal entities, etc.). VAT will not be charged or paid
for this period. FOPs of 1.2 groups have the right not to pay a single tax. This norm is
voluntary. During the martial law and 3 months later, fines and interest are not
collected from the EUV, and inspections are not carried out. Fuel given to the
military, forcibly seized for the needs of the state, or given as humanitarian aid is also
exempt from paying taxes and excises. Also, in 2022, enterprises located in the
territory of active hostilities will not pay environmental tax. Licenses for excise
goods are extended. That is, licenses will not be canceled if the next payment for the
license has not been paid or its term has expired. Obligations regarding the payment
of regular payments and the extension of the validity of the license within 30 days
after the end of martial law.
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The Law of Ukraine "On Protection of the Interests of Subjects of Submission of
Reports and Other Documents During the Period of Martial Law or a State of War"
[3] provides that during the period of martial law or a state of war, as well as within
three months after its termination, natural persons, natural persons - entrepreneurs,
legal entities are not subject to administrative and/or criminal liability for non-
submission or late submission of reports and/or documents.

According to the Law of Ukraine "On Amendments to the Tax Code of Ukraine
and other legislative acts of Ukraine regarding the peculiarities of taxation and
reporting during the period of martial law" [4], tax audits are not initiated, and audits
that have been initiated are stopped.

The state also introduced an information section in the Diya Portal [1] about
state and donor programs, private initiatives to support entrepreneurs in war
conditions, which will help save business, jobs and support the economy of Ukraine.
Under the initiative of the Ministry of Economy, with the support of the Ministry of
Digital Transformation of Ukraine and the national project for the development of
entrepreneurship and export Diya.Business, SE "Prozorro.Prodazhi" launched a
digital interaction platform for business relocation assistance. The official website of
the eRobota program has been launched, where you can familiarize yourself with the
terms of participation for each grant competition and submit an application for
receiving a grant from the state. This money will enable anyone with the desire, skills
and plan to start their own business or expand their business. A credit program was
introduced for companies that, because of the war, need additional financing for the
implementation of export contracts.

The introduction of such steps by the legislation had positive consequences: 1).
Stabilization of fuel prices. In the first months of the full-scale invasion in many
regions of Ukraine, the cost of fuel was very high, but due to the abolition of the
excise tax on the reduction of the VAT rate from 20% to 7%, prices fell again and
became more stable. 2). Support of small business, as FOP groups 1 and 2 have the
right not to pay the Unified tax. 3). Support for business entities that, due to military
actions, are unable to pay the ESR on time, because during the state of war and 3
months later, fines and interest are not collected from the ESR, and checks are not
carried out. 4). Job support is provided by the state paying the employer
compensation in the amount of the minimum wage for 2 months. 5). Provision of
grants and financial assistance for enterprises and additional lending for exporting
enterprises - revitalizes the country's economy and export activity.

Analysis of economic security threats to Ukrainian business

According to research by the National Bank of Ukraine [6], which was
conducted in the form of a survey of company managers in the 1st quarter of 2023,
business entities have certain positive forecasts regarding doing business during the
war. Business, despite active hostilities and shelling of civilian infrastructure,
continued to mitigate negative expectations both regarding its own development and
the dynamics of production volumes of goods and services in Ukraine in the next 12
months. At the same time, inflation estimates and exchange rate expectations
improved. The index of business expectations of enterprises (IBI) increased to 91.2%
compared to 83.5% in the 4th quarter of 2022. The improvement of assessments
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occurred in enterprises of almost all types of economic activity, except for
construction and trade.

Business significantly mitigated the negative expectations regarding the
dynamics of the volume of production of goods and services in Ukraine in the next 12
months. The balance of responses was "minus" 16.7% compared to "minus" 32.3% in
the IV quarter. Despite the softening of respondents' assessments of the current
financial and economic condition of their own enterprises for the third consecutive
quarter, the overall assessment remains negative: the balance of responses was
"minus" 16.9% compared to "minus" 19.3% in the IV quarter.

At the same time, respondents' expectations regarding changes in the financial
and economic condition of enterprises have come close to the equilibrium level: the
balance of responses is "minus" 2.5% (in the IV quarter - "minus" 11.5%).
Companies in the extractive industry expect improvement in the next 12 months;
agricultural enterprises forecast their financial and economic status at the current
level; the rest of the respondents (with the exception of construction enterprises)
moderated their negative expectations.

For the first time in a year, respondents expect an increase in the volume of
product sales, including on the foreign market: the balances of answers — 2.8% and
2.0%, respectively (in the IV quarter of 2022 — “minus” 7.3% and “minus” 6.3%,
respectively). High interest rates remain the most significant obstacle to attracting
new loans - 48.1% of responses. At the same time, there is an increase in the
influence of the complexity factor of the document processing procedure - by 23.4%.

Such studies revealed certain problems related to the activities of business
entities and the impact on accounting and tax activities. For example, high lending
rates for business. This issue is very important for accounting and tax activities,
because without credit, enterprises cannot purchase goods, equipment, and restore
damaged assets. This, in turn, will affect the size of the company's profit and tax
payments to the budget.

Based on the data of the enterprise, which is territorially located in the Kharkiv
region and whose activity profile belongs to the aviation industry, we will determine
the impact of socio-behavioral challenges on the accounting and tax activities of this
enterprise: on calculations with the budget, the amount of profit and on calculations
of wages. The enterprise under study suffered from military actions, part of the assets
were destroyed, but the enterprise resumed its work in the summer of 2022.

The concept of regulation of economic security of business

In 2020 and 2021, the enterprise carried out its usual activities and received a
profit, made calculations with the budget and with wages. In 2022, the company
received almost 3 times less profit, this was affected by the destruction of the
company's assets (fixed assets, finished products), damage to buildings and
workshops, and a decrease in orders. A decrease in payroll accounts indicates a
reduction in the number of employees.

Analyzing the given indicators, it can be stated that the economic condition of
this enterprise has worsened, but it continues its activity. Since this company belongs
to a rather narrowly specialized industry, a significant increase in the revenue part of
the company's budget is possible under the conditions of the introduction of the latest
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technological tools for accounting and tax policy, the cessation of hostilities and
significant investment flows into the aviation industry of Ukraine. The most
important thing now for aviation industry enterprises is to organize the effective work
of qualified specialists who are ready and able to work in new economic conditions.
A very promising project for the further development of an enterprise of this profile,
in particular, is the creation of industrial parks on their significant territories.

Conclusions and proposals

The difficult economic situation in the country caused by the war has a
significant impact on Ukrainian business and its accounting and tax activities. An
analysis of laws and regulatory documents developed by the state for the functioning
and improvement of the situation of enterprises affected by hostilities was carried out.

Development and revitalization of business is one of the most effective ways to
replenish the country's budget through the payment of taxes and the recovery of
Ukraine's economy. Therefore, I suggest: 1). Abolition of optional taxation with a
single tax for individual entrepreneurs of groups 1 and 2 and VAT for group 3, and
the introduction of preferential taxation only for regions located in the area of
hostilities (the list of such regions is submitted by the VRU), as well as the
preservation of benefits for business entities affected by hostilities, regardless of their
location. 2). Cancellation of payment of the single tax and income tax (for
entrepreneurs of the 3rd group) for a period of up to six months for business entities
opening small and medium-sized businesses. 3). Continuation of measures that have
already been introduced by the state, such as: preferential taxation of fuel,
moratorium on checks by regulatory bodies, stimulation of employment of internally
displaced persons.

As for the enterprises of the aerospace industry, it is precisely now that such
business entities have significant chances to overcome the crisis situation and
bankruptcy thanks to effective management decisions and a new approach to
management affairs. An important step should be the restoration of the research and
development technology bureau with the appropriate developer certificates. This
opens the way to a completely new and very promising direction for the company. A
very promising project for the further development of the enterprise is the creation of
a specialized industrial park. Dnipro has 5 such parks, while Kharkiv has none yet.
With the successful organization of the work of such an industrial park, it will
annually provide 600-700 million hryvnias to the city budget, and will also form a
platform for the implementation of innovative technologies and additional jobs.
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Anomauin. Cmamms npucesuena 0210y mMemooié 00CIIOHNCEHHs. CMAHY IOKPUMOCMI MiCm Y
ceimi. Busznaueno, wo Kooxen 3 iHOEKCI8 MA€E €800 MemoOuxKy ma ocooaueocmi, momy ix
NOPIBHAHHS 00360JI€ BUHAYUUMU HAUOLIbW eeKxmusHULl IHCMpPYMeHm OJist O0CIIONHCEHHS NPoOIeMU
y KoHkpemmuoi cumyayii. Buseneno, wo iHOeKCU MOXNCYMb OVMU KOPUCHUMU ON BUSHAYEHHS]
cmpameeiil po36UMKY MICM, NIAHYB8AHHS MICbKO20 cepedosuiyd, OYiHKU eheKmMUBHOCHI NOIIMuK
ma npospam, a maxoxc OJisl 3ayiKAGNeHUx CMOPIH, MAKUX SIK MINCHAPOOHI opeaHizayii, ypsooei
IHcmumymu, 2pomaocybKi opeanizayii ma 6izHec-cepedoguuye.

Knrouosi cnosa: sioxpumicms, iHOeKC, pO36UMOK, OYIHKA, 81a0d, 2POMAOCLKICHb

Berym.

BiakpuTticTh MicTa - 1€ 3MaTHICTh MICTa JI0 BIIKPUTOCTI, TOJEPAHTHOCTI Ta
NPUMHATTA pi3HOMaHITHOCTI. L{e 03Haydae, 1110 MICTO CTBOPIOE CIPUSATINBI YMOBHU IS
JOAe PI3HUX KYyJNbTYp, HALIOHAIBHOCTEH, pEeNiriii Ta 1HIIMX COLIaIbHHUX TPYIL.
BinkpuTicTh MicTa 03Ha4ya€ TaKOX, 1[0 BOHO € MPHUBITHUM 1HO3EMIISIM, TypUCTaM Ta
Oi3HECMEHaM, 110 MOXKE CTUMYJIIOBaTH EKOHOMIYHHMH PO3BUTOK Ta CHPHUATH
KYJbTYpHOMY OOMIHY MIX JIFOJbMHU.

JInsi TOCATHEHHS BIJKPUTOCTI MICTa BAXKJIMBO PO3BUBATH PI3HOMAHITHICTH Ta
IHKJIFO3UBHICTh B YCIX aCHEKTaxX MHUTTS MICTa, BKIIOYAIOUM MOJITHUKY, €KOHOMIKY,
OCBITY, KYJIbTYpYy, apxiTektypy Ta iHpacTpykrypy. s 1bOro MOXYTb
BUKOPHUCTOBYBATUCh PI3HOMAaHITHI 3aX0J¥, TaKl SIK PO3BUTOK MIIPallIifHOI MOJITHKH,
CIPUSHHSA MI)KHAPOJHUM TOPTOBEJIHHUM 3B'S3KaM, PO3BUTOK MIKKYJIBTYpHOI OCBITH
Ta CHIBIpaIll MK PI3HUMH KYJbTYPHUMH Ta €THIYHUMHU TPYTIAMHU.

3a ocTaHHI KUJIbKa POKIB YKpaiHa 3/1iCHIIA 3HAYHUI TTPOTrpec y BIPOBAKEHHI
CJIEKTPOHHOTO YpPSAyBaHHS, 110 3abe3medye OUTbIITy MPO30pICTh Ta BIJIKPUTICTH B
TISTBHOCT1 IEPKABHUX OpraHiB, BKIIOYAarOYM MiciieBy Bianxy. ¥ 2019 poui Ykpaina
npuennanack 1o Oronomends mpo BigkputTe ypsayBanHs (Open Government
Partnership), sike BCTaHOBIIOE MIKHAPOJHI CTaHAAPTH IIOJO MPO30POCTI Ta
BIJIKPDUTOCTI YIPABIIHHS KpaiHaMU-y4acHULSIMU. Takox, 1HpopMallis npo AisUIbHICTb
MICBKOI BIaAu YKpaiHu, ii pilIEHHsS Ta BUTPATH MOXYTb OyTH JOCTYIIHI Ha calTax
MICBKHX BJIQJIHUX OpPTraHiB, IO TaKOX 3a0e3reuye OIblry MPo30pIiCTh Ta BIAKPUTICTh
B IISUIBHOCTI MICLIEBOT BJIQIH.

3 ooy Ha e 0cOOJIMBOI aKTyaldbHOCTI HAa0yBa€ OIJIAJ CBITOBOTO JIOCBITY
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METOIB JOCTIPKEHHSI PI3HUX I1HJEKCIB BIIKPUTOCTI MICT, SKI OyJu po3poOJieHi
PI3HMMU OpraHizalisaMu Ta qochigHukaMu. KoxkeH 3 1HAeKCIB Ma€e CBOIO METOJIMKY Ta
0COOJIMBOCTI BH3HAUYEHHSA BIJIKPUTOCTI MICT, TOMY iX TOpPIBHSHHS JI03BOJISE
BHU3HAUUTHU HAHOLIbII e(DEeKTUBHUM 1HCTPYMEHT AJI1 PO3BUTKY €KOHOMIKHU, KYJIbTYpPH,
HAyKd Ta IHIOUX Taily3ed, TOMYy IS TeMa CTa€ BCe OLIbII aKTyaJlbHOI IS
JIOCJIIIKEHD.

AHaJi3 OCTAHHIX J0CJiIKeHb i myOaikamii.

Ha nanuii MomeHT, AOCHIKEHHS Ta MyOJikailii, 1o NPUCBAYCHI METoJaaM
JTOCJIIDKCHHSI CTaHy BIJKPUTOCTI MICT y CBITI, MalOTh JOCUTh IIUPOKUM CHEKT.
Binbmricte AOCHIKEHh CKJIAAAI0Th PI3HI 1HAEKCH BIIKPUTOCTI MiIcT, Takl sik City
Openness Index Big IHctuTyTy cBiToBOI momituku, Globalization and World Cities
Research Network Index, Open Cities Index, European Smart Cities Index, Ta 1xmmi.
OcTaHHIM 4YacoM Taki AOCHIHKEHHS CTal0Th BCE MOMYJAPHIIIUMU 1 aKTyaJbHUMH,
OCKUIbKM BIJKPUTI MICTa € OCHOBOIO JUIsl 3a0€3MEYEeHHsI CTaJlor0 PO3BUTKY Ta
30UTBIIIEHHSI KOHKYPEHTOCTIPOMOXKHOCTI HalllOHAJIbHOT €KOHOMIKH.

OcrtaHHl JOCHDKEHHS Ta myOJiKaiii CTOCYHOThCS METOMIB JIOCIIIKEHHS
KOHKPETHUX acCIeKTIB BIAKPUTOCTI MICT, TaKUX SK BIIKPUTICTh BIATHUX IIPOIICCIB,
JOCTYIHICTh MyOI14HOI 1H(pOpMAIIii Ta BIIKPUTICTh BUPIIICHHS COIliaIbHUX MPOOsIeM
B MiCTax Ta HAJAlOTh JETAJbHUN OIJISA] PI3HUX METOJIB JOCIHIKEHHS IIhOTO
MUTaHHSA, K1 MOXYTh OYTH KOPUCHUMHU JJIA MOJAJIBIIOTO PO3BUTKY Ta MOKPAIICHHS
BIJIKPUTOCTI MICT Yy CBITI.

ITocTanoBka npoodJieMu.

Metoro cTaTTi € BHU3HAYEHHS CBITOBOTO JOCBIAY ICHYIOUHUX METOJIIB
JOCJIIIDKEHHS CTaHy BIJIKPUTOCTI MiCTa.

Pe3yabTaTu n0CaigKeHHs.

Y CBITOBI TpakTHIll JOCHIPKEHHS CTaHy BIAKPHUTOCTI MICT € JOCHUTh
MOMYJIIPHUM 1HCTPYMEHTOM IS OINIHKA JEMOKPAaTHYHOCTI MicueBux Biazd. Lli
JOCTIIKEHHS MTPOBOSATHCS K Ha MIKHApOJHOMY, TaK 1 Ha HalllOHAIbHOMY PIBHSX.
BoHnu 103BOJISIOTE BU3HAYUTH PIBEHB BIIKPUTOCTI Ta MPO30POCTI pOOOTH MICIIEBUX
OpraHiB BJIaJI, a TAKOXK 3'SICYBaTH, HACKUIbKH TPOMAJIIHA MalOTh MOXKJIUBICTh Opatu
y4acTh y MPOIIecax MPUIUHATTS PIllIeHb Ta KOHTPOJIOBATH MISUTBHICTH MICIIEBUX BJIaJ.

Taki mocmimkeHHs 3a3BUYail 0a3ylOThCSA Ha BHUKOPUCTAHHI 1HJIEKCIB, SKi
BPaxOBYIOTh pI3HI aCHEKTH BITKPUTOCTI MICIIEBUX BIaA, Taki SK JOCTyH [0
iH(popMarllli, TpoMaJchbka yd4acTb, MPO30PICTh Ta BIAMOBIAANBHICTh. OIIHKA IUX
aCIEKTIB Ja€ MOXKJIUBICTh 3pOOUTH BUCHOBOK PO CTYIIHb IEMOKpATH3aIlil MICLIEBUX
BJIaJ] Ta iX TOTOBHICTh JO CITiBIIpalll 3 TPOMaJICHKICTIO.

JlocnmipkeHHsT CTaHy BIAKPUTOCTI MICT € BaXJIMBUM 1HCTPYMEHTOM ISt
3a0€e3MeUeHHs] JEMOKPATUYHOI Ta €(PEKTUBHOI poOOTH MICUEBUX OpPraHiB BJaaH, a
TaKOX JUIS MIJIBUILIEHHS PIBHS JIOBIPYM T'POMAISH A0 BIAAHUX CTPYKTyp. CBITOBHUI
JOCBI JOCTIJKEHHSI CTaHy BIAKPUTOCTI MICT MOJKHA MPEJICTABUTH HACTYITHUM
yuaoM [1,2,3.,4,5]:

1. Inoexc eiokpumocmi micm (City Openness Index) [1]. lleit iHACKC
po3poOienuit B [nctutyti cBiToBoi nosituku (The Global Public Policy Institute) y
2019 pomi. Bin omiHIOE CTYMiHH BIAKPUTOCTI MICT 3 TOYKHA 30pYy TI'POMAJSTHCHKOI
y4acTi, Agoctymy no0 iH@opMalii Ta rpomMaachkoi mpo3opocti. ToOTo, HACKUIbKU
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BIIKPUTUMHU € MICTa B PI3HUX KpaiHax CBITY JJis MITPaHTIB, O13HECY Ta KYyJbTYpHOI
pizHOMaHITHOCTI. [HAekc Oa3yeTbes Ha AaHuX mpo Ounbln sk 70 MiICT y CBITI, 1 BIH
OXOIUTIOE TaKi KaTeropii, SK 3aKOHOJaB4Ya Ta IOJITUYHA BIJIKPUTICTh, COIlAJIbHA
BIJIKPUTICTh, EKOHOMIYHA BIJIKPUTICTh Ta KyJIbTYpPHA BIAKPUTICTb.

[HAeKC BIAKPUTOCTI MICT CKIIAJAETHCS 3 PI3HUX TMOKA3HHKIB, SIKI JIO3BOJISIOTH
BHU3HAUUTH PIBEHb BIAKPUTOCTI MIiCTa AJISl PI3HUX BHUJIB AIsUIHOCTI Ta HaceneHHs. o
MOKa3HUKIB, III0 BUKOPUCTOBYIOTHCS B 1HJEKC1, BXOJSTH TaKl, IK HAsBHICTh TIPOTpaM
JUISL 1HTEerpalii MITPAHTIB, PIBEHb KOPYIIi, HAsBHICTb MICBKOI 1H(PACTPYKTYpH,
SIKOCT1 KHUTTS Ta JOCTYMIHICTb JKUTJIA.

[HaeKC BIIKPUTOCTI MICT MOXE OyTH KOPUCHUM JJii BU3HAUEHHS CTpaTeriii
PO3BUTKY MICT Ta TUTAHYBaHHS MiCHKOTO CEpEIOBHIIA, IO CIIPHsIE PO3BUTKY Oi3HECY,
Typu3My, Mirpamii Ta IHIOMM BHUAAM JisUlbHOCTI. BiH Takox Moxe OyTu
BUKOPUCTAHUWA $AK 1HCTPYMEHT JUIsl OLIHKM €(QEKTHUBHOCTI MOJITUK Ta Mporpam,
CIPSIMOBAaHUX Ha 30UTBIIECHHS BIAKPUTOCTI MICT. TakoX MOXke OyTH BaXKJIIUBUM IS
PI3HHX 3aIlIKaBJICHUX CTOPIH, BKJIIOYAIOYM MIXKHAPOJHI oOpraHizamii, YpsaoBi
IHCTUTYTH, TPOMAJCHKI OpraHisailii, JOCTITHUIBKI IEHTPU Ta Ol3HEC-CepeOBUIIIE.
Bin Moe CityKUTH OCHOBOIO JUIsl pO3pOOKH HOBHUX TPOTrpaM Ta MOJITUK 3 METOIO
30UTBIIIEHHS BIIKPUTOCTI MICT.

2. Inoexc micyesoi oemoxpamii (Local Democracy Index) [2]. lle#t inmexc
po3po0eHuil opranizarieto MixkaapoaHa acoriariiss mMicT Ta perioniB (International
Association of Cities and Regions) 1 o11iHI0€ CTyMiHb IEMOKpaTii B MICIICBUX BJIaJiax,
30KpeMa, iX BIAKPUTICTb, MPO30PICTh Ta TPOMAJISIHCHKY y4acTb. Lle 1HCTpyMeHT, aKui
BUKOPUCTOBYETHCA JUISl OLIHKA CTyHEeHs JeMOKpaTii Ha MICIIEBOMY PiBHI B
KOHKpETHOMY MicTi abo perioHi. llel iHIeKc ckiamaeTbcsi 3 PI3HUX TOKa3HUKIB,
TaKMX SK JOCTYN 10 i1H(pOpMallii, y4acTb TI'POMAaJICBKOCTI y MpoLecax MPUUHSTTS
pillieHb, MPO30pPICTh  AISTIBHOCTI  MICBKOI  BJIau, €(EKTUBHICTb MICIIEBOIO
CaMOBPSIYBaHHS TOIIO.

Oninka 3a [HIexcoM MicIeBOi JEMOKpATii 1a€:

v/ 3MOIy 3pO3yMITH HACKIJIBKH JEMOKPATHYHUM € KOHKPETHE MICTO 1 SKi
KOHKPETHI aCTeKTH HEOOX1HO MOIMIIUTHU JUTsl IOKPAIEHHS PIBHA JEMOKpPATIi;

v/ OLIHKY JAE€MOKpartii Ha MiCI€BOMY piBHi, IiJBHIIEHHS y4acTi TPOMaICHKOCTI y

MPUIHATTI PilIeHs Ta 3a0€3MeYeHHS BIIKPUTOCTI MICIIEBUX BJaJ B YIPaBIiHHI
MICTOM;

MOHITOPUHT Ta OLIHKY PIBHS JIEMOKPATIi B PI3HUX MICTaX 3 4aCOM;
BCTAHOBJIIOBATH TEHJIEHIIII I10/I0 PO3BUTKY JEMOKpAaTii B MICTax Ta OI[IHIOBATH
€(EeKTUBHICTb 3aX0/11B, CHIPSIMOBAHUX Ha MOKPAIEHHS PIBHS AEMOKpATIi;

v/ CIlyrye OCHOBOIO JIsi PO3POOKHM CTparerii 3 IOKpalleHHs IeMOKparii Ha
MICLIEBOMY PIBHI Ta pPO3pOOKM Tmporpam ikl [ MICUEBOi BIagud Ta
rPOMaJIChKOCTI;

v’ 3a0e3MeYeHHs BIJKPUTOCTI Ta MPO30POCTi Y B3aEMHUHAX MiK MICIIEBOIO BJIAJIOK0
Ta TPOMAJICHKICTIO, 1110 € BaXKJIUBUM aCEKTOM OY/Ib-sKOi JEMOKpATii.

3. Inoexc enekmponnozco ypsaoy [3] (e-Government Index) 11€ THCTpYMEHT, SIKHii
po3pobienuit Opranizamietro O0'ennanux Harriit juist omiHIOBaHHS PiBHA PO3BUTKY
CJIEKTPOHHOTO ypsiay B KpaiHax cBiTy. Moro 3ampoBamikeHo B 2001 pomi Ta BiH €
OJIHUM 3 HAMBaXUIMBIMIMX 1HIUKATOPIB, SKUM JO3BOJSE BU3HAYUTH, HACKUIBKH

AN
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e(eKTUBHO KpaiHa BUKOpUCTOBY€E IT-TexHOJOTIl I TMOKpaIIeHHsS SKOCTI CBOIX
JepKaBHUX MOCIYT, COPUSHHS BIIKPUTOCTI Ta TPOMAJICHKO1 y4acTi.

[HEeKC eNeKTPOHHOTO YPsIIy CKIAIA€THCS 3 IBOX OCHOBHUX KOMIIOHEHTIB:

1) Komnonent "O¢imiitauii caiiT ypsay": BiH OLIHIOE PIBEHb JOCTYIHOCTI Ta
AKOCTI JIepXKaBHUX IMOCIYT, SKI MOXHa OTpUMATHh d4epe3 oQiUidiHUN callT ypsny,
HasBHICTh 1H(OpMalii Ipo ypsAOBI MOMITUKH, 3aKOHOJaBYY 0azy, iHGOpMaIiio Mpo
YPSIIOB1 3aKYIIBIIL Ta pOOOTY 3 €EKTPOHHUMH JTOKYMEHTAMH.

2) KomnoneHT "e-YwacTe": BiH BiJoOpa)ae CTyMiHb I'POMAJCHKOI y4acTl y
mpolecax ymOpaBIiHHA Ta PO3POOKH JACPKABHUX TIOJITHK Yepe3 BUKOPHUCTAHHS
€JIEKTPOHHHUX 3ac00iB. BiH BKJIIOYa€ OIIHKY HAsBHOCTI €JIEKTPOHHHUX MIATPOPM ISt
IPOMAJICBKOI Y4acTi, IHTEPaKTUBHICTh TaKUX IJIAT(HOPM, HASBHICTH 1H(OpMAIi Mpo
plLIeHHS BIaAM, AKi OyJIu IPUUHATI B pe3yJIbTaTl IPOMaJIChKOI y4acTi.

3aranbHUA 1HOEKC E€JNEeKTPOHHOIO YpSAy pO3PaxoOBYEThCS SIK  CEPEIHE
apu(pMeTUYHE 3HAYEHHS JIBOX KOMIIOHEHTIB. MakcuManpHuM 0a, sikhii KpaiHa MOXKe
orpuMatu - 100 GamiB. [HIEKC MIOPOKY OHOBIIOETHCS Ta MYyONIKYEThCS Ha CaMTi
OOH.

[HneKc eneKTpPOHHOro YpsAy JA03BOJSE TOPIBHIOBAaTH PIBEHb PO3BUTKY
€JIEKTPOHHOT'O ypsAIy B PI3HMX KpaiHax Ta BU3HAYaTH MEPCIEKTUBH MOTO PO3BUTKY.
[le BakJMBHI 1HCTPYMEHT HJisi ypsAiB, OpraHi3aiiii Ta TpoMajsH, OCKUIbKH BiH
JI0TIOMArae€ 3p0o3yMiTH, HACKUTbKHM BIAKPHUTI Ta €(pEKTUBHI JIep>KaBHI CIIyKOH Ta sSIK 1X
MO>KHa TTOKPAIIUTH 32 IOTIOMOT OO0 TEXHOJIOT1H.

Oco0MBO BaXKJIMBUM € KOMIIOHEHT "e-YdacTh'", OCKIIBKM BiH BiJI0Opakae
CTYMIHb 3aJy4Y€HOCTI TPOMAJCBKOCTI 1O TMPOLECY YIPaBIiHHA Ta PO3POOKH
JIEp’KaBHUX TOMITUK. 3aBASKHA EIEKTPOHHUM 3aco0am, TPOMaasHU MOXYTb OyTH
OUIbII AKTUBHHUMM YYAaCHHKaMHU MPOLECY NPUUHATTSA pIIIEHb Ta CHOPHUATH OLIbII
PO30pOMY Ta €(PEKTUBHOMY YIIPABIIHHIO.

[Hnekc eneKTpOHHOro ypsiAy TakoK JlIoloMarae KpaiHaM BHU3HAUYUTH
MPIOPUTETHI HANIPSIMKUA PO3BUTKY €JIIEKTPOHHOTO YPSAY, SIKI JO3BOJISITH MOKPAIIUTH
JOCTYIHICTh Ta SKICTh JIEpXKABHUX IIOCIYT, 3a0e3Me4YuTH OUIbII BIJKpPHUTE Ta
e(eKTUBHE YIPABIIIHHS, a TAKOX 3aJTYyUYUTH OLIbIIE TPOMAJISIH O YYacTl y Mpolecax
yIIpaBIIiHHS.

VY 3aranpHOMYy, [HIEKC €MEKTPOHHOTO YpSAIY € BaXJIMBUM 1HCTPYMEHTOM JIJIS
MOKpPAIICHHS SKOCTI )KUTTS TPOMAaJIsiH Ta €(PEeKTUBHOTO YIIPABIIHHS JIEPHKABOIO.

4. Inoexc mpancnapenmuocmi micyesux enao (Local Transparency Index) 1leit
1HAeKC po3pobieHuit opranizamieto Transparency International Ta oriHiO€ piBeHb
TPAHCTIAPEHTHOCTI Ta BIIKPUTOCTI MICLIEBUX BJIaJl B KpaiHax [4].

Ingexc TtpancmapentHocTi MicueBux Biaja (Local Transparency Index) e
IHCTPYMEHTOM JIJI1 OIIIHKM CTYNEHS TPaHCHApEHTHOCTI Ta BIJKPUTOCTI MICIIEBUX
BJIaJl B KpaiHax cBiTy. Llell 1HIekc 3a3BHYail CKIIQIaeThesl 3 POy MOKAa3HUKIB, SKI
B1JI00OpaXaloTh CTYIIHb JOCTYMHOCTI Ta AKOCTI iH(opMmallii, 10 CTOCYETbCS PILICHb
Ta JISUTLHOCTI MICIIEBUX OpPraHiB Biaau. Britouae Taki MOKa3HUKH, SIK:

» JIOCTYITHICTH iH(pOpMaIlii Tpo OFOKET MICIICBOI BIIAIH;

» JOCTYIHICTh iHoOpMaIli Tpo MisUTBHICTH MICIICBUX OpraHiB BT Ta

MPUIHSATI PIlICHHS;
» piBeHb 3aJIy4CHOCTI TPOMAJCHKOCTI 10 TPOIECIB MPUHHATTS pillleHbh Ha
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MICIIEBOMY PiBHI;

» HasBHICTh MEXaHI3MiB JJIs1 3BEPHEHHS IPOMAJISTH IO MIiCIIEBUX OpPTaHIB BIIa M
Ta OTPMMAaHHSI BIATIOBI/I HA CBO1 3aITUTH;

» IOCTYIHICTH iH(OopMaIlii Ipo 3aKymHiBiIi Ta poOOTy MICIIEBUX OpPTaHiB BIaJIH 3
MUTaHb €KOJIOTIi Ta 3/I0POB'sI TPOMAJISIH.

[Hgexc TpaHCHApeHTHOCTI MICIEBUX BJIaJ € BAXKJIUBUM I1HCTPYMEHTOM JIJIS

I IBUITICHHS PiBHS BIAKPUTOCTI Ta JOBIpH J0 MICIICBUX OpPraHiB BIIAJIH, a TAKOXK JJIs
3a0e3nedeHHs OiIbIl €(EeKTUBHOIO Ta MPO30pPOTO YIPaBIiHHSA HA MICIIEBOMY PIiBHI.
Bucokuii piBeHb TPaHCIMAPEHTHOCTI MICIEBHX BJaJ CHOpUsie 30UIBIICHHIO JOBIPU
IPOMAJISIH 10 MICIIEBUX OpraHiB BJIaJid, MIJBHUIICHHIO €(PEKTUBHOCTI Ta MPO30POCTI
YIIPaBJIIHHS, & TAKOX 3aJyUYCHHIO TPOMAJICEKOCTI JI0 MPOIECIB MPUUHSITTS PIllIeHbh Ha
MiciieBoMy piBHI. KpiM TOro, BUCOKHUM pIBE€Hb TPAHCIAPEHTHOCTI MOXXE CIPHUSATH
3MCHIIICHHIO KOPYIIIi Ta MOKPAIICHHIO SKOCTI KUTTS TPOMAJISH.

5. Inoexc micyesoco camospsaoysanusn (Local Self-Government Index). 1leit
iH7eKC po3poOneHuit opranizamiero KoHrpec wicieBux Ta perioHadbHUX BJajd
(Congress of Local and Regional Authorities) Ta o1iHIO€ piBE€Hb PO3BUTKY MICIIEBOTO
CaMOBPSIyBaHHS, 30KpeMa, HOTO BIAKPUTICTh Ta TPOMAJCHKY y4acTh. € KOPUCHUM
THCTPYMEHTOM /I OIIIHKK CTaHy MICIIEBOTO CaMOBPSyBaHHS B pI3HUX KpaiHax, a
TaKOX I BU3HAYEHHsI oOOJiacTed, sKi MOTPeOyIOTh TMOJAIBIIOr0 PO3BUTKY Ta
MOKpaIieHHs: [5].

[HEeKC MICLIEBOTO CaMOBPSIIyBaHHS PO3PAXOBYETHCSI HA OCHOBI JOCHIIKEHb Ta
aHaji3y TEBHUX IIOKa3HMKIB, $KI B1I0OpaXkaloTh CTYMHiHb PO3BUTKY MICIIEBOTO
cCaMOBpsyBaHHS B KpaiHi. [li TMOKa3HUKKM MOXYTh BapilOBATHCS 3aJICKHO BIJ
METO/OJIOTi, 10 BHUKOPUCTOBYETHCS JUISI PO3PAXYHKY 1HIAEKCY, Ta METH
nocipKeHHs. JlesKi 3 TOKa3HUKIB, sIKI MOKYTh BUKOPUCTOBYBATHUCS JIJISI PO3PAXyHKY
[HIeKCY MICIIEBOTO CaMOBPSITYBaHHS, BKIIOYAIOTh:

— piBEHb JCIEHTpaIi3aIii Ta aBTOHOMIi MICIIEBUX OpraHiB BIIaJ{, BKIIOYAIOYN
paBO MICIIEBUX OpraHiB BIaJu NPHUIMATH PIllIEHHS Ta BUKOHYBAaTH iX 0e3
3QJIEKHOCTI BIJI IIEHTPAIbHOI BIIAJIH;

— pIBEHb Yy4YacTl MICIIEBOTO HACEJIEHHS B NPUUHATTI pILIEHb, BKIOYAIOYU
HasBHICTh MEXaHI3MIB 3aJyY€HHS TPOMAJCHKOCTI JI0 MPOLECY YIpPaBIiHHSA
MICIIEBUMH CIIPaBaMH;

— piBeHb (PiHAHCYBaHHS MICIIEBOTO CAMOBPSyBaHHS Ta AOCTYH J0 (hiHAHCOBUX
pecypciB, BKIIOYAIOUM piBEHb JOTAIllil BiJ IEHTPaJIbHOI BJIagud Ta
MOXJIMBICTh MICIIEBUX OpraHiB BIQJW 3aJlydaTd J0JATKOBI (hiHAHCOBI
pecypen;

— piBeHb €(EeKTUBHOCTI Ta MPO30POCTI YMPAaBIIHHSI MICUEBUMH OpraHamMu
BJIaJI, BKJIIOYAIOUYM HASIBHICTh MEXaH13MIB KOHTPOJIIO Ta 3BITHOCTI MiCII€BHX
OpraHiB BIaJu;

— pIBEHb 3aXMCTy TIpaB Ta IHTEPECIB MICIIEBOTO HACENEHHS, BKJIIOYAIOYU
HAsSBHICTh MEXaHI3MIB 3BEpPHEHHS [JI0 CyAy Ta IHIIMX OpraHiB, IO
3a0€3Meuy0Th 3aXKCT MPaB MiCIIEBOTO HACEJICHHS.

3a JIOMOMOTOK IMHMX IIOKA3HUKIB MOXXHa TIOPIBHIOBATH PIBEHb MICIIEBOTO
CaMOBPSIyBaHHS B PI3HUX KpaiHaxX, BU3HAYaTH MPOOJEMHI MUTAHHS Ta pO3pOOIATU
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peKOMeHalli s MOKPAIIeHHS CTaHy MICHEBOI0 CaMOBPSAYBAHHS B KOHKPETHIN
KpaiHi.

BucHoBku.

AHaii3 CBITOBOTO JOCBIAY MACSIKUX ICHYIOUMX METOJIB JOCIHIPKEHHS CTaHy
BIJIKPUTOCTI MICTa BUSIBUB:

1. Iapexc BiAKpUTOCTI MICT Ta I[HAEKC TpPaHCHAPEHTHOCTI MICIIEBHX BJaj
30CEPEIKYIOThCSI HAa PIBHI JOCTYIy TpOMaasiH 110 iHopmarii mpo MisUTbHICTH
MictieBux Biafd. L{i 1HIEKCH MOXYTh JOIMOMOITH BUSBUTH MPO30PICTh Ta BIIKPUTICTh
BJIQJHUX CTPYKTYpP B PI3HMX KpaiHax Ta MicTax.

2. IHpekc mMicueBoi JeEMOKpaTIi JOCIIKY€E PIBEHb YYaCTl TPOMaJIsiH Y IPUUHSTTI
pillieHb Ha MICIIEBOMY piBHI, BKJIIOYAIOYM MPOLECH KOHCYJIbTAll, 3ay4eHHS [0
MPUIHATTS pILIEHb Ta KOHTPOJIO 3a AISUIBHICTIO MicUeBUX Biaj. Llel iHmekc Moxe
JOTIOMOITH BHW3HAYUTH, SK €()EKTUBHO TpPOMAISHU OEpyTh ydacTh y TPUHHSTTI
pillieHb, Ta BUSBUTH MOXJIMBOCTI JIJISl TIOKPAIEHHS y4acTi TPOMAJSH Yy MIiCIIEBOMY
YIIpaBIiHHI.

3. IHaeKC eNeKTPOHHOTO ypsy JOCIIKY€E PIBEHh BUKOPUCTAHHS TEXHOJIOT1H Ta
€JICKTPOHHUX 1HCTPYMEHTIB JJIsl 3a0e3MeueHHsl €(peKTUBHOTO MICIIEBOTO YIPABIIIHHSI.
[e#t iHaEKC MOXKE JOTIOMOTTH BUSIBUTH PIBE€Hb PO3BUTKY €JIEKTPOHHOTO ypSIyBaHHS
B pI3HUX KpaiHax Ta MiICTaX, Ta BHUSIBUTA MOXJIMBOCTI JUIsi TIOKPAIICHHS
BUKOPUCTAHHS €NIEKTPOHHUX IHCTPYMEHTIB y MICIIEBOMY YIIPABIIiHHI.

4. Ingexc MICIIEBOTO CaMOBPSITyBaHHS OIIHIOE PIBEHb 3JaTHOCTI MICIEBUX Bl
0 caMooprasizamii Ta eQEeKTHBHOIO yIpaBIiHHSA MICUEBUMH pecypcaMu Ta
MOCJIyraMy, a TaKOX PIBEHb BIUIUBY I'POMAJICHKUX OpraHi3aliii Ha Mpouec MiCLIEBOro
ynpasiiHHA. el 1Haekc MoKe JTOMOMOITH BUSIBUTH, SIK €()EKTUBHO MICILIEBI BIllaJu
3a0e3Meuyr0Th CBOIX TPOMAJISIH TIOCTYraMH Ta PecypcaMu, K BOHU CITIBIPAIIOIOThH 3
IPOMAJICbKUMH OpraHizalisiMd Ta AKI MOXIJIHMBOCTI JJIsl MOKPALIEHHS MICLEBOTO
CaMOBPSIyBaHHS.

3aranom, pi3Hi IHAEKCH MOKYTb JOTIOMOT'TH 3PO3YMITH P13H1 aCMIEKTH MiCIIEBOTO
YOPABJIIHHS Ta BUSIBUTH MOXJIUBOCTI JJisl MOKpanieHHs. OHaK, BapTo Mam'sTaTu, 110
1HJIEKCH HE € aOCONIOTHUMU MIPKYBaHHSMH Ta HE BiJ0Opa)karOTh YCIX acCIIeKTIB
MICIICBOTO yIIPaBJIiHHs, TOMY BOHU IOBUHHI OyTH BUKOPHUCTOBYBAHI 3 YpaxyBaHHSIM
KOHKPETHHUX OOCTaBUH Ta KOHTEKCTY.
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Abstract. The article provides an overview of methods for researching the state of openness in
cities around the world. It is determined that each of the indices has its own methodology and
peculiarities, therefore their comparison allows identifying the most effective tool for studying the
issue in a specific situation. It is found that indices can be useful for determining strategies for
urban development, planning urban environments, evaluating the effectiveness of policies and
programs, as well as for interested parties such as international organizations, government
institutions, civil society organizations, and the business community.
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Anomauin. B pobomi po3ensiHymi numaHHs YiHOYMEOopeHHs. NIONPUEMCBAMU 20MENbHO20
oisnecy. Ilobyoosano o00Hy 3 MoOenell NOeMAnHoi CMPYKmMypu 6U3HAYEeHHs cmpameii
YIHOYMBOPEHHsL NIONPUEMCINBAMU 20MENbHO20 OI3HEC) .

byna 3anpononosana cmpykmypa 6usHaueHHs cmpamelii YiHOYMBOPEHH HA 20MEJIbHI
nocunyeu o CKNA0AEMbCA 3 MAKUX emanie: aHaliz 308HIUHbO2O PUHKOBO2O cepedoeuma
OislibHOCMI 2omenio;, NPOBEOeHHS AHANI3Y pe3yabmamie YIHOYMBOPEHHS, W0 3ACMOCO8YEMbCI 8
2comeni; 8uUbip cmpame2iyHoi Memu YiHOYMEOPeHHs, eudip cmpamezii YiHOYmeopeHHs (V pamKax
3a2anbHOi cmpameeii OiIbHOCII NIONPUEMCINEA), BU3HAYEHHS KOHYEeNnYii NOIIMUKU YiHOymeopeHH s
2omento, 00paHHs Memooie@ ma MemoOUuK YIHOYMBOPEHHs, peanizayisis MAaKmudHux 3axo0ie
YIHOYMBOPEHHS, OOCACHEHH CMpaAmeiyHOi Memu, aHali3 pe3yibmamueHOCmi 3ACMOCY8AHHS
YIHOB01 cmpamecil.

Knrowuosi cnosa: comens, 2comenvhuii Oiznec, cmpamezisi YiHOYmeopeHHsI.

Beryn. [{ina mpsMo BIUIMBaE HAa BEJIMYWHY TOMUTY HA TOTENbHI MOCTYTH, Ha
pPiBeHb J0XO0Iy, NPHOYTKYy Ta EKOHOMIYHOI e(EeKTUBHOCTI MiSIILHOCTI TOTEJO.
BaxnmuBum € BipHuii BuUOiIp crpaterii 1miHOyTBOpeHHs. [loOymoBa CTpyKTypH
BU3HAYCHHS CTpaTerii I[IHOYTBOPEHHS MIANMPUEMCTBAMH TOTEIBHOTO Oi3HECY
00YMOBITIOE AKMYAIbHICHb TEMU TOCIIKCHHS.

OCHOBHHUI TEKCT.

VY BiAnmoBigHOCTI 10 3aKOHY YKpaiHM «IliHa - BUPAKEHUH Yy I'poIIOBik (dopmi
eKBIBJICHT ofuHuill ToBapy» [1]. LliHoyTBOpeHHs - 11e mpoiiec GopMyBaHHS Ta
BcTaHOBJEHHS IiH [1]. IluTaHHs 0OpaHHS BIPHOTO IIHOYTBOPEHHS Ha MPOAYKIIIIO €
HAJ3BUYaHO BaXXJIMBUM JUIsl MIANPUEMCTB Oyab kol cepu Oi3Hecy. B rorenbHii
IHAYCTpIi PU HBOMY HEOOX1HO BPaXOBYBAaTH TaKy CHEIU(IKy TOBAPY, SIK «TOTEIbHA
MOCITYTay.

[IuTanHsM AOCIIDKEHHS IIIHU SK €KOHOMIYHOI KaTeropii Ta pi3HOMaHITHHX
aCTeKTiB ILIHOYTBOPEHHs 3alMAaloThCs Taki BITUM3HSAHI Ta 3apyOiXKHI BYEHI SK:
®.Kotnep, T.T.Hern, B.B.I'epacumenko, M.A. Oxkimangep, O.I1.UykypHa,
[JI.€pyxumoBuu, B.€.€cumnos, O.B.Konecuukon, .B.JlutBunenko, O.€.Ma3yp,
[.K.CamimxanoB, IO.I'.Topmoca, H.O. BnacoBa, B.I.Jlyonumpkumii, O.l.JIucaxk,
JI.LO.AunpeeBa, ['.M.3aBajcbkux Ta iH.
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[leBHUMM TIMUTaHHSAMU I[IHOYTBOPEHHS B 1HAYCTPii TOCTUHHOCTI 3aliMarOThCs
Taki BiTum3HsHI HaykoBimi sik Caenko M.I'., bacrok T.II., Mapayc H.FO. ta in.
30kpemMa, MHUTAHHAMU OCOOJIMBOCTEH 3ampOBa/HKEHHS KOMILIEKCHOI CHCTEMHU
[[IHOYTBOPEHHS MPOOJIEM IIHOYTBOPEHHS B c(hepl roTeIbHO-PECTOPAHHOTO Oi3HECY
npucssueni npari T. JI. Kepanuyk T.JI. [2]. OcobGauBocTi (opmyBaHHS IiH Ha
roTeNIbHI TOCTYTH, AOCTIKYIOThCS TakuMu BueHuMU sik Kaiiaposuu, X., & IIHsxk,
O. [3]. MozentoBaHHs IPOLECY YIPABIIHHA CTPATETIYHUM PO3BUTKOM IiIMTPHUEMCTBA
rotesbHOro Oi3Hecy aocnikye 3apigHa JI. JI. [4]. Pazom 3 TuM, HemoCTaTHBO
BUBYEHOIO € CTPYKTypa BH3HAUCHHS CTpaTerii I[IHOYTBOPEHHS IIAMPUEMCTBAMU
roTeyibHOro 0i3Hecy. MeToro JOCHIIKEHHS € Mo0Yy0Ba OJHIET 3 MOJIeNiel TTOeTanmHo1
CTPYKTYpPH BHM3HA4YE€HHSl CTpaTerii LIHOYTBOPEHHS MIANPUEMCTBAMU TOTEJIBHOIO
O13HeCy.

Crpareris 11e criocio JOCSITHEHHS BU3HAUYEHOI METH AISJILHOCTI MiANpUueMcTBa. B
3aJeKHOCTI BIA METH SIKy HaMaraerbCs MAOCATTH TOTENb OOUPAEThCS 3arajibHa
CTpaTerisi AiSUIbHOCTI MIANPHUEMCTBA, y paMKax fAKoi poOuThcs BHUOIp MIXK
CTpaTerisiMi LIHOYTBOPEHHS.

CrpykTypa BH3HAuU€HHs CTpaTerii LIHOYTBOPEHHS Ha TOTENbHI MOCIYTU
CKJIaIa€ThCS 3 KUIBKOX €TalliB 1 MpejcTaBieHa Ha pucyHky 1. Ha mepmiomy erami
MIPOBOAMTHCS aHaJIi3 30BHIITHBOTO PUHKOBOI'O CEPEIOBHUIIA B SIKOMY IMPAIIO€ TOTEb,
Taki SK pIBeHb IIATOCTIPOMOXKHOCTI TIOTCHIIIMHUX TOCTEH, OE3MeYHIiCTh Ta
MPUBAOJIMBICTG ISl TOCTEN PETiOHY i€ Mpallloe TOTelb, piBeHb 1HGIALIL B KpaiHi,
HasBHICTH 3B’A3KIB 3 TypOIEpaTOpamMu, JepraBHa MOJAATKOBA MOJITHKA Ta 1HIIIL.

Ha npyromy erami yBara NpUAUISETBCA aHANI3y pe3yJbTaTiB CTpaTerii
LIHOYTBOPEHHS Ta THMX METOJIB IO 3aCTOCOBYBAJIMCA paHille, K 1€ BIUIMHYJIO Ha
KUTBKICTh MPOJIaX, 3aBaHTAXEHICTh HOMEpPHOro (OHAY Yy PpI3HI CE30HH Ta B
KIHIIEBOMY paxyHKy Ha 3pOCTaHHS JOXOJYy BiJl OCHOBHHMX Ta JIOJAaTKOBHUX IOCIYT
TOTEJII0 1 MaKkcuMi3allii mpuoOyTKy.

BpaxoByroun oTpuMaHHI pe3yJbTaTH EKOHOMIYHOTO aHami3y isIIbHOCTI
MIIIPUEMCTBA, PE3YJIBTATH TOMEPETHHOTO IIHOYTBOPEHHS a TaKOX 30BHINIHHOTO
CepellOBHUIIA JISTTLHOCTI Ta HAIBHUX PECYPCIB TOTENI0, OOUPAETHCS CTpaTeriuHa MeTa
TISIIBHOCTI TOTENBHOTO MiAnmpHeEMCTBA. B pamkax 1i€i 3aranpHOi cTparterii, Ha
TPETHOMY €Tari, OOMpPAIOTh CTPATETIYHY METY IIHOYTBOPEHHS TOTENI0, SK TO
MIJBUILIEHHS 3aBaHTAXKEHOCTI HOMEpPHOTro (GOHAY; 3O0IIbIICHHS YaCTKH HA PUHKY
rOTeJIbHUX  MOCIYr;  MakKcuMizaliss  J0oXoAy Ta  OpuOyTKy;  IMiJABUIICHHS
KOHKYPEHTOCTIPOMOKHOCTI TOTEJNIO Ta iH.

Ha gerBepromy etami, B 3aJ€KHOCTI B1Jl OOpPaHOI CTPATETIYHOI METHU JISITBHOCTI
BCHOTO MIAMPUEMCTBA Ta TOTO, YH € 1€l TOTENIb € HOBOCTBOPEHUM, YU TaKUM, IO BXKE
Mpaloe Ha PUHKY, OOMPAETHCS CTpATETisl IIHOYTBOPEHHS HA TOTENbHI mociyru. [lo
TaKUX CTpATETii IIHOYTBOPEHHS MOXKHA BIJIHECTH HACTYMHI: «3HSTTS BEPIIKIBY»
(BUCOKI I1IHM); 3aBOIOBAHHS PUHKY (HU3BKI IIHM); MPECTUNKHUX (BUCOKHX) IIIH;
opieHTaIlli Ha IIIHOBOro Jjifepa (IIHM CEepeaHbOTO piBHA); AudepeHIIHoBaHUX
(THYYKHX) IiH; IPECTHUKHUX (BUCOKHUX) IiH. JleTaabHUN OMKUC IUX CTPATETii MoJaHo
y 6aratboX HayKOBHX JDKepenax [y Tomy uucii: 2, 3, 4, 5].
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1 eTan. AHai3 30BHIMHEOTO PHHKOBOTO CepeJoBHmMA JiAAEHOCTI TOTeTH0

i

2 eran. IIpoBedeHHA aHAIIZY pe3yabTaTIiE OiHOYTBOPEHHA, MI0 3ACTOCOBYETECH B TOTedi

'

3 eran. Bubdip crpaTeriqHoi MeTH LiHOYTEOPEHHA 3 HACTYIHIX BapiaHTIB:

ILgEHmeHE S0UIBIICHES MaxcHmMizama IgERmeHEES
33BAHTAXEHOCT] | HACTEH HAa PHHEY | JOXOIV Ta OpHOVIEY | KOHEVPEHTOCIPOMOEHOCTI
HOMepHOTO QoHIV TOTEMO

'

4 etan. Budip crpaTeril LiHOVTEOpeHHSA:

#3HATTA | 3aporsamem | [IpecTmssm Opienrami Ha Andepermiosas IMpectimsen
EEPm’:‘ PEEEY (EHCOR) IMHOEOTO Jiepa (rEvuE) mEs (EmcoR) N
(srcom (rerzpEd ITiEE (IiHH cepeaHBoro

:

5 eran. BH3HAYeHHA KOHIEMI] MO JITHKH HiHOYTE OPpeHHA FOTeIK ¥ BIIM0BiTHOCTI J0:

lymposopocTt | 2)mrasoBoro 3) 4) 3) 6)
13posyMLTOCT pIBHA PECETIOSHEHOCT] | SIPEOBOCT]I | NPHSHAGUSHHA | IHHOEBAINHHOCT
mHpopMami | HDpHOYTEYELR MICITB T2 TOTEH TOTEIH0 HaJaHHA
Ipo EAPTICTE KOFHOTO KpacBHIIE TI1 MOCTYT
TOTEIBHHX EITEITVEAHA ELITIOTHHEY
ToCayT T)cesonrocTl | 8)@estapmiHaKoHmenIia

!

0 eran. O0paHHEA MeToIIB TA MeTOJHK HiHOYTEOPeHHA

MEeTox MeTox, MEeTOx MEeTOX MEeTOox MEeTOx

YEMTPATH | EoeduneHTE #TOUEH aETyaneHoi | OasmcHOI #CILTAYYH CELTBEH
TLTEOCH (mammox) | GessOmTEOBOCTIH | cofiBaprocd INHH KOYen:

MeToJ ILIEOEC HOPMH IPHOVIEY | MeToJ Map#HHATBHIXK: LIH MeTox Xabbapta

'

7 eran. Peanizania TAKTHYHHX 3aX0JiE HiHOYTEOPeHHA

'

8 eTan. JocATHeHHS CTPaTeri9Hol MeTH

'

0 eTan. AHani: pelyIETATHBHOCTI 3ACTOCYEAHHA IIHOBOI CTpATeril

PucyHnok 1 - 3arajnbHa cxema mocjaiIoBHOCTI BHOOPY Ta peaJiizamii crparerii

HIHOYTBOPEHHS NMIANPUEMCTBAMH I'OTeJIbHOIO Oi3Hecy
Aemopcovka po3pobka
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HacTtynHuii eran ne BU3HAYEHHS! KOHLEMII] NOJITUKNA LIHOYTBOPEHHS TOTEIIIO.
Konneniiiss momiTMKM  LIHOYTBOPEHHS — 1€ OCHOBOIMOJOXHa i7es, IO
BUKOPHUCTOBYIOTHCSL Y LIHOBIM MOMNITHLI MiANPUEMCTBA, 1100 OCHOBHUX HUIAXIB Ta
CHoco0iB peainisallii cTparerii IHOYTBOpPEHHs. BuU3HaueHHs KOHIENIii MOJITUKU
[IHOYTBOPEHHS TOTENI0  3AIMCHIOETbCS Yy BIANOBIAHOCTI [J10: MPO30POCTi 1
3pO3yMIJIOCTI 1H(OpMAIIl IpO BapTiCTh FOTEIHHO-PECTOPAHHUX MOCIYT (CTUXIMHOT
PUHKOBOI TOJITHKY IIHOYTBOPEHHS, MPO30POCTi IIH 1 YMOB HaJaHHA TOTEIbHHUX
MOCJIYT; BCTAHOBJICHHS I[IH B TPOIIECI JOMOBJIEHOCTEH 3 TOCTSIMHU 13 BU3HAYCHHSIM
HUKHBOT MEXI1 LIHU MOCIYT); TUIAHOBOTO PiBHIO MPUOYTKY BiJ KOKHOTO BiJBITyBaya
(MakcuMizallli mpuOyTKy TOTEIIB; JOCTYIMHOCTI IiH Ta MOCIYT JJis SKOMOTa OUIbIIO1
KUTBKOCTI BiJIBIIyBauiB); €KCKJIFO3UBHOCTI MICIb Ta KPA€BUJIIB IS BIAMOYUHKY;
31PKOBOCTI TOTEJIB; MPU3HAYEHHS TOTENIB; CE30HHOCTI, 1HHOBALIMHOCTI HaJaHHS
MOCJIYT Ta 1H.

KoHueniisi TOMITUKK I[IHOYTBOPEHHS BHU3HAYAEThCS HA OCHOBI 0OpaHOi
CTpaTerii MIHOYTBOPEHHS Ta PO3BUTKY MiAMPUEMCTBA, 3 BpaXyBaHHIM €KOHOMIYHOTO
aHai3y 30BHINIHBOTO Ta BHYTPIINIHBOTO CEPEIOBUINA JiSTTHLHOCTI TOTEIIO.

Hactynmaum, moctuM eTanom BU3HAUYEHHS CTpATEril I[IHOYTBOPEHHS Ha TOTEIbHI
MOCIYTH € OOpaHHS METOAIB Ta METOAUK I[IHOYTBOPEHHSA. Jl0 HUX MOYKHA BIJTHECTH
HACTYMHI: METOJI «BUTPATH TUIIOC»; METOJ KOe(DIili€HTIB (HAI[IHOK); METOJl «TOUYKH
0€330UTKOBOCTI»; METOJ| aKTyaJbHOI CO0IBapTOCTI; METOJ Oa3MCHOI IIHU; METOJ
«CIUIaYyW  CKUIBKM  XOYell»;, METOJ IUIbOBOI HOPMU MNPUOYTKY; METOA
«Map>KUHAJBHUX» 11H; MeToJ XaO0Oapta. JleraqbHuil ONuC LHUX METOAIB MOJAHO Y
0aratbOX HaAyKOBHX JDKepenax [y Tomy uucii: 2, 3, 4, 5].

[licnsa peamizanii TaKTUYHUX 3aXOAIB IIHOYTBOPEHHS MPOBOJUTHCS aHai3
JOCSITHEHHSI CTPATEr1YHOI METH 1 Pe3yJIbTATUBHOCTI 3aCTOCYBAHHS I[IHOBOI CTpaTerii.

BuchoBknu.

Omxe, Oynu PO3TISHYTI MUTAHHS LIHOYTBOPEHHS MIAIPUEMCTBAMU TOTEIHHOTO
613uecy. [1ToOynoBaHo OfHY 3 MOeNell MOeTanHOl CTPYKTYPH BU3HAYEHHSI CTpaTerii
[[IHOYTBOPEHHS MAIPUEMCTBAMU TOTEIBHOTO O13HECY.

byna 3ampomnoHoBaHa CTpyKTypa BHU3HA4Y€HHsI CTparTerii LIHOYTBOPEHHS Ha
rOTEJbHI MOCIYTH IO CKIAAAE€THCSA 3 TAKUX €TalliB: aHaji3 30BHIIIHBOTO PUHKOBOTO
CepeIoBHINA JISTILHOCTI TOTENIO; MPOBEACHHS aHAJI3y Pe3yJIbTaTiB LIHOYTBOPEHHS,
IO 3aCTOCOBYETHCS B TOTENl; BUOIp CTpaTeriyHOi METH LIHOYTBOPEHHS; BUOIp
cTpaTerii IIHOYTBOPEeHHs (Y paMKax 3arajbHOi cTpaTerii AiSJIbHOCTI MIANPUEMCTRA);
BU3HAUCHHS KOHIICMI(i TOJITHUKUA I[IHOYTBOPEHHS TOTEI0; OOpaHHS METOJIB Ta
METOAMK I[IHOYTBOPEHHS; peami3allis TaKTHYHUX 3aXOJlIB  ILIHOYTBOPEHHS;
JOCSITHEHHSI CTpaTeriyHOl METH; aHaji3 pe3yJIbTATUBHOCTI 3aCTOCYBaHHS I[IHOBOI
ctparerii. Takox TpeOa BIAMITUTH 110 BUOIp CTpaTerii IHOYTBOPEHHS 1 BUSHAUYEHHS
KOHIIEMIIIi MOJITUKH IIHOYTBOPEHHS TOTENI0 B1I0YBAETHCS MapayieIbHO, OCKUIBKH 111
IIPOIIECH B3a€MOIIOB’ SI3aHI.

Jliteparypa:
1. 3axon Ykpaiau «IIpo 1minu 1 miHoyTBOpeHHs» Bin 12 TpaBHsa 2022 poky N
2254-1X [EnexTpoHHuMii pecypc] — Pexum JOCTYILY:

https://ips.ligazakon.net/document/T125007?an=20
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Abstract. The article deals with pricing issues by hotel business enterprises. One of the
models of the step-by-step structure of pricing strategy determination by hotel business enterprises
has been built.

A structure for determining the pricing strategy for hotel services was proposed, consisting of
the following stages: analysis of the hotel's external market environment, conducting an analysis of
the results of pricing used in the hotel; selection of the strategic goal of pricing; the choice of a
pricing strategy (within the general strategy of the enterprise); definition of the hotel's pricing
policy concept; selection of pricing methods and techniques,; implementation of tactical pricing
measures, achieving a strategic goal; analysis of the effectiveness of the price strategy.

Key words: hotel, hotel business, pricing strategy.
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TEOPETHUYHI OCHOBMU YIIPABJIIHHSA COBIBAPTICTIO JOPOXHIX POBIT
Dohadailo Ya.V./ doragaiiio 51.B.
c.ec.s., as.prof. / k.e.H., 0oy.
ORCID: https.//orcid.org/my-orcid? orcid=0000-0003-1553-0250
Kharkiv National Automobile and Highway University,
Kharkiv, Ya. Mudrogo str., 25, 61002 /
XapxkiscbKuil HAYIOHATLHULL ABMOMOOITbHO-00POJICHIL YHIGEepCUmen,
Xapxis, eyn. Apocrnasa Myopoeo, 25, 61002

Anomauin. 30ilicHeHHsT OOPOJCHIX POOIM € OCHOBHOK NEPeOyMOBOI) eKOHOMIUHO20
3pOCManHs Kpainu i niosuwjenHs 000podbymy nacenenHs. Boonouac dopooicni pobomu € Oyoice
sumpamoemMuumu. B ymoeax HecmabinbHo2o, HenepedbAuy8aHo20, UWBUOKO20 — CYUACHO20
cepedoguuia 3abe3neyeHts epeKmuerHo20 YnpasiinHa umMpamamy 3i 30itiCHeHHs 0OPONCHIX poOim
€ HaeanvbHOl npobnemoro. Memow cmammi € nociubNeHHs MeopPemuyHux OCHO8 VNPAGIiHH:A
cobisapmicmio O0OpPOICHIX pOOIM WINAXOM YPAXYBAHH CheyuiuHux ocobausocmeri BUKOHAHHA
O00POJICHIX pOOIM 6 CYYACHUX YMO8AX 20cnodaproeanus. B pezynemami ii euxonanms 6yno :
VMOYHEHO CYMHICMb NOHAMb «C00I6apmMicmb OOPON*CHIX pobIim», «YNpasniHHA cobdieapmicmio
O00POACHIX pobIim»; Memy YHPAGNiHHA COOI8APMICIIO OOPOACHIX POOIM,; YOOCKOHANEHO NepeniK
NPUHYUNIB YNPABTIHHA COOIBAPMICIIO ULIAXOM YPAXYBAHHS CNEYUDIUHUX 0COOIUBOCIEN BUKOHANHSL
O00pPOJICHIX pobim ma CyYacHux yMO8 20CNno0aplo6anHsa. Bukopucmanns 3anponoHo8aHux
meopemuyHux OCHO8 YHPAGIiHHA coOisapmicmio O0O0pOJ*CHIX podim 3abe3neuums nposope,
c80€UaCHe Ma SKICHe BUKOHAHHS OOPOJNCHIX pOOIm 3 MIHIMAILHO MONCTUBUMU DPUBUKAMU MA
MAKCUMATILHOK — eEeKMUBHICMIO  BUKOPUCMAHHS  6CIX pecypcie, NOMpIiOHUX Ok 0OPOICHLOSO
supoornuymsa. lle 3abe3neuums MAKCUMATLHO MONCIUBY MIHIMI3ayilo coOi8apmocmi OOPOAHCHIX
pobim ma cnpusmume CMAaiomy po3eUmKY CyCnilbCmed.

Kniouogi cnosa: npunyunu ynpaeninus, cobisapmicms, agmomo0iibHi 00po2u, HecmadilbHUll
cgim, cmanuti po36Umox

Berym.

3a nanuMu KuiBChKOT MIKOJIM €KOHOMIKHM, CTAHOM Ha moyaTok JumnHsa 2022 poky
BTpaTH YKpaiHChKOI €KOHOMIKHM BiJ IIKOAM (Pi3WuHIM 1HPpPACTPyKTypi 3 MOYATKY
OoiioBux it cknamu 6mu3bko $600 Mipa, y TOMy YHCIi, Y pa3i HOBHOTO 3HUIICHHS
00'exTiB - $103,9 mupx [1]. 3 mouaTKy BOEHHOTO CTaHy B YKpaiHi OyJio 3pyHHOBaHO
305 mTy4yHHX CHOpyJ Ta MOTPIOHO PO3YUCTUTH, BIAPEMOHTYBaTH abO B3araini
BiiOyayBatu 24000 kM aBTOMOOUIBHUX JOpIT 1 JHIIE JJISI OO HEOOX1JTHO
npubau3Ho 3-4 poku [2]. BiliHa TpuBae - aBTOMOOUIBHI JOPOTHU MPOJAOBXKYIOThH
pyiiHyBaTHcsi. OCHOBHOIO TEpPEIyMOBOIO E€KOHOMIYHOI'O 3pOCTaHHS JepXkaBu 1
NiJBUILIEHHS J0OPOOYTY HACENEHHs € pO3BUHEHA MEPEKa aBTOMOOUIbHUX JOPIT.

[Ipouecu 3miiicHeHHs poOIT 3 OyAIBHULTBA, PEKOHCTPYKIi, PEMOHTY Ta
EKCIUTyaTaI[lfHOTO YTPUMAaHHS aBTOMOOUIBLHUX JOPIT (IOpOkKHI POOOTH) € 1CTOTHO
MaTepiaJOMICTKUMHU, TPYIOMICTKHUMH, MAIIMHOMICTKUMU Ta €HEPrOMICTKUMH, IO
MPU3BOAUTE JI0 3HAYHUX BUTpAT MaTepialbHUX, TPYJOBHX, TEXHIYHHUX Ta IHIIHUX
BUJIIB pecypciB. Lli poboTH € BenTbMU BUTPATOEMHUMH, TOMY B CYYaCHHX yMOBaXx
po3po0Ka METONUYHUX TMIAXOJIB IMOAO YMPABIIHHA BUTpaTaMu TpPH BUKOHAHHI
JOPOXKHIX POOIT, TOOTO iX COOIBApTICTIO, € BKpall aKkTyaJdbHUM SIK JUIsl KpaiHU B
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IIJIOMY TaK 1 IS JOPOKHBOI OpraHizailii, sika BUKOHY€E JOPOXKHI poOOTH, 30Kpema.
MeToauuHi OCHOBU yHpaBiiHHSA OyAb-SKMM OO’€KTOM MOBHMHHI 3aCHOBYBAaTHCS Ha
BIJIMOBIAHUX TEOPETUYHUX OCHOBAX, IO Y3TOJKYIOThCSI 3 CYYaCHUMH YMOBAaMH
rOCIIO/IapIOBAaHHSA Ta CENU(]PIKOI0 00’ €KTY yIpaBIiHHS.

AHaJi3 0CTaHHIX X0CJTiZKeHb i myOaikamii.

[IpoGnemu ynpaBiiHHS BUTpaTaMu Ta COOIBapTICTIO MPOAYKIIi (pOOIT, MOCIyT)
3aBXIM CTOSJIM Tiepea OaraThbMa MiANPUEMCTBAMH Ta Opradizaiismu. Hacmigkom
bOTO CTaja BEJIMKa KUIbKICTh 3aKOPAOHHHUX Ta BITUU3HSHUX POOIT, TPUCBIYECHUX
NUTaHHSAM OOJIKY, IJIAHYBaHHS, KaJbKYJIIOBAaHHS, aHaNi3y, KOHTPOJIO Ta peami3alli
IHIMX (YHKLIIM yOpaBiiHHS BUTpaTaMu, nouyuHatoud 3 poOiT Jlykm Iladomi 1
3aKIHYYIOYM poOOTaMU CY4acHUX YKpPaiHChbKUX HAayKOBIIB Takux sk: . A. Binoycosa,
®. ®@. bytuneus, 0. M. Benukuii, 1. €. JaBugosuy, O. JI. danumoxk, B. JI. Jlukausb,
C. ®@. T'onos, B. M. T'opaienko, M. I'. I'pemak, O. O. Kaniniuenko, I'. B. Ko3zauenko,
O. C. Komo6a, 0. b. Kpasuyk, B. I1. Jlemiit, FO. M. JlozoBuk, I'. A. MakyxiH, FO.
C. Iloropenos, B. B. IIpoxoposa, Cabmina, A. A. Typuno, A. M. Typuo, JI. FO.
Xnaneonos, 0. C. lan-Ilanko, A. B. Uepen, H. I'. Uymauenko Ta iH. PoGoTu
BUCHMX [MPHUCBSYEHI PO3BUTKY 3arajbHUX TEOPETHUYHHUX, METOAMYHUX Ta
METO/IOJIOTIYHUX OCHOB YIpPABIIHHS BUTpaTaMHd Ta PO3POOII MPAKTUIHUX
pEeKOMEeHIalllii, BUOOPY 1HCTPYMEHTApil0 MIOJA0 iX pearizaiii B MIAMPUEMCTBAX Ta
opranizamisix. To0TO B OUTBIIOCTI pOOIT MPOMOHYBAIKCS PO3POOKH O€3 ypaxyBaHHS
crienn(iKu TMEBHOI rajly3l HalllOHAJIBHOTO rocrnoaapcTBa. J[opokHs ramy3p Mae
Oararo mae Oarato crienu@iuHuX 0coOIMBOCTEM [3-5], siKi MOTPIOHO BpaxOBYBATH IiJl
4ac yNpaBJiHHSA COO1BAPTICTIO JOPOXKHIX POOIT.

Heo0xiaHo BiAMITUTH, 1O [6] «30BHIIIHE CEPEHOBUINE 3MIHIOETHCS MIBUIKO 1
Hernepen0ayeHo, CTABISIYM KOMMAHIi Ta iX 3al[lkaBJI€HI CTOPOHH NEpex THUM, IIO
MpaIloBajg0 BYOPA, HE COPAI[LOBYE 3aBTpa 1 Micias3aBTpa. ToMy mOTpiOHI BiAMOBIAL Ta
TOTOBHICTb 1yMaTH 3aHOBO!». [IpoBeaeHnii aBTOpOM MOPIBHAJIBLHUM aHAaI13 1ICHYIOUUX
HIAXOAIB 0 po3rsiny Xapaktepuctuk cydacHoro cepemosuina (VUCA-, DEST-,
BANI-, RUPT-, TUNA- cBiT) moka3aB, II[0 3arajJbHHUM IS BCiX HiAXOJIB € T€, IO
BOHO € HecTaOUIbHUM, HenepeadadyyBaHUM, IIBUAKUM. barato B YoMy 11e
OOyMOBJIEHO TEXHOJOTIYHMMH 3MIHAMM, W0 OyJaM MpUHECeHI «IUPPOBUM
cTomTTAM». 111 3MIHM CTBOPIOIOTH MOXKJIMBOCTI, aJile¢ i BUKIIMKAIOTh HEBU3HAYCHOCTI,
CKJIaJIHOCTI1, pU3MKHU Ta 1H. B Takux ymoBax He0oOX11HO BMITH NiepefdayaTi MailOyTHE
IUIIXOM PO3pOOKH CIEHapiiB MOJINA, $SKI MOXYTh BHHMKHYTH, Ta BaplaHTIB
e(heKTUBHOI pOOOTH B MallOyTHIX cuTyarlisx [7]. OIHOYACHO SIK mapagurma po3BUTKY
Cy4yaCHOTO CYCIHIJIbCTBA PO3MVIAJAETHCS KOHIEMIS CTaJoro pO3BUTKY, SKa
nepeadavae 11€t0 Mpo Te, M0 SAKICTh KUTTA JIOJIEH 1 CTaH CYCHIBCTBA 3HAXOSITHCS
MiJ BIUIABOM CYKYIHOCTI €KOHOMIYHHX, COLIQJIbHUX W €KOJOrIYHUX (PaKTOpiB
(pucyHok 1).

Cranuii po3BUTOK BCIX KpaiH CBITy, BKJIIOUalOUM YKpaiHy, mependadae
BukoHaHHs ciMHaANATH Llineit Cramoro Possutky (LICP) [10,11]. Ili ocobmuBocTi Ta
iX HacHIKM TOBHHHI BpaxOBYyBaTHUCA TIJ Yac YMOPaBIIHHSI BHUTpAaTaMH Ta
co0iBapTICTIO MPOAYKIli (poOiT, MOCIYT), B TOMY YHCII 1 COOIBAPTICTIO MOPOKHIX
POOIT.
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Pucynok 1 — Tpuennna KoHuenuist CTajioro po3BUTKY
(cknaoeno na niocmasi [8,9])

HeBupimeni ckiagoBi 3arajbHol npoojeMu.

He auBnsunch Ha aKkTyaldbHICTh, MUTAHHIM YIPAaBIIHHS BUTpaTaMu JIOPOXKHIX
opraHizailiii Ta co0iBapTICTIO JOPOXKHIX PoOIT yBara Maibke He mpuausuiacs. [Ipu
IIbOMY B ICHYIOUHX poOOTax: TMo-Mepile, HE BpPaxOBaHI OCOOJMBOCTI Cy4YyaCHHUX
HECTaOUIbHUX Ta HenependadyyBaHUX YMOB TOCHOJAPIOBaHHS; TMO-Jpyre, He
3aCTOCOBYBABCSI CUCTEMHUN Ta KOMIUIEKCHUM MiAX1J] 10 MPOIIeCy YNpaBIiHHS, TOOTO
OlbIlIa yBara mpualUBIIacs juine abo o0JIKOBUM, aHATITUYHUM Ta KaJTbKYJISIIHHIM
acmeKkTaM TPOIleCy YMPaBIiHHS COOIBApTICTIO JOPOXKHIX poOIT abo yIpaBIiHHIO
BUTpATaMU JIMIIIE HA EKCIUTyaTallliiHe YTpUMaHHS aBTOMOOUIBHUX JIOPIT; MO-TPETE,
BIJICYTHI PO3pOOKH MIOJI0 TEOPETUYHUX OCHOB YMPABIIIHHS COOIBAPTICTIO JOPOXKHIX
POOIT 3 BUKOPUCTAHHIM KOMIUICKCHOTO Ta CHCTEMHOTO ITIIXOIIB JI0 YIIPaBIIHHS.

D®opMyJTHOBAHHS Lije.

Metoro cTaTTi € MOTJIMOJICHHSI TEOPETUYHUX OCHOB YIIPaBIIIHHS COO1BAPTICTIO
JOPOXKHIX POOIT HIJISAXOM BUKOPUCTAHHS KOMIUIEKCHOTO Ta CUCTEMHOTO MiAXOAY 10
MpOIECy YIPaBIIHHSA 3 YpaxyBaHHIM cHenu(PIYHUX OCOOJIMBOCTEN BUKOHAHHS
JOPOXKHIX pPOOIT B Cy4yaCHHX YyMOBaxX TIOCIHOJaprOBaHHS. 30KpeMa B YacTHHI
BU3HAYEHHS: CYTHOCTI MOHATTSA «COOIBAPTICTh IOPOXKHIX POOIT», CyTHOCTI Ta METH
yOpaBiIiHHSA CcOOIBapTICTIO JAOPOXKHIX POOIT, MEPeNiKy MNPUHLMIIB YHPABIIHHS
coO1BapTICTIO TOPOXKHIX POOIT 3 POZKPUTTAM CYTHOCTI KOKHOTO 3 HUX.

BukJsiax 0oCHOBHOT0O MaTepiajay J10CTizKeHHs.

Ha migcraBl mpoBeneHMX JOCHIKEHb ICHYIOUMX BH3HAUYCHb COOIBApPTICTh
MPOJYKIIii, 0OCOOMMBOCTEN 3MMIMCHEHHS JOPOXKHIX POOIT Ta BCTAHOBJIECHOTO MOPSAKY
BU3HAYCHHSI COOIBAPTOCTI JOPOXKHIX POOIT MiJi COOIBAPTICTIO JOPOXHIX poOiIT (/IP)
MIPOTIOHYETHCS PO3YMITH BUTPATH, 110 MOB’S3aHI 3 BUKOHAHHSAM JOPOXKHIX POOIT, 3
BUKOPUCTAaHHSM B TMpOIECI BUPOOHMIITBA MAIIUH, MEXaHI3MIB, YCTaTKyBaHHS,
MartepiaibHUX, TPYJOBUX Ta IHILIUX BUPOOHUYMX PECYPCIB.

Ha mornsig aBTopa, TEOpETHYHI OCHOBU YIPABIIHHS COOIBAPTICTIO JOPOKHIX
poOIT TMOBUHHI BIAMOBIAATH BUMOTaM MIOJAO0 YIPABIIHHS MPOIECOM BUKOHAHHS
AOpOXKHIX poOiT [12], siki mpu ypaxyBaHHI crieu(pIYHIX OCOOIMBOCTEH 3M1MCHEHHS
OCTaHHIX TTOBHHHI, MO-TIEpIIE, BIAMOBIIATH Cy4YaCHUM YMOBaM T'OCIIOIapIOBAHHSA, TO-
ApyTe CIOpHITH 3a0€3MEeUEHHIO CTATIOr0 PO3BUTKY, MO-TPETE, 3a0€3MeuyBaTh Mpo30pe,
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CBOEYACHE Ta SKICHE BHUKOHAHHS JOPOXKHIX poOIT 3 MIHIMAIbHO MOKJIMBUMU
pU3MKAaMH Ta MAaKCUMalbHOIO €(EeKTUBHICTIO BHKOPUCTAaHHS BCIX pPECypcCiB,
NOTPIOHUX 171  JTIOPOKHBOTO BUPOOHMITBA. TOOTO 3A1MCHIOBATH MMPOEKTHO-
KOHTPOJIIHTOBE  yMIPAaBIiHHSA COOIBapTICTIO JOPOXKHIX poOIT, IO MOJAraEe y
OJTHOYACHOMY JOTPUMaHHI Cy4yaCHOi KOHLEMLIi YIpPaBJIIHHA TPOEKTAMH Ta
BUKOHAaHHI OCHOBHMX TMPHUHIMMIB KOHTPOJIHTY, IO BIANOBIJAIOTH NPUHIUIIAM
CTaJIOTO PO3BUTKY OpraHi3ariii.

BignoBigHo 10 BWIECKAa3aHOIro Mij yIpaBliHHSIM coOiBapricTio JP crifg
po3yMiTH Oe3IMepepBHUI MPOLEC BUKOHAHHS BCIX (PYHKINN YMPaBIIHCHKOTO ITUKITY
pe3yJIbTaTOM SIKOTO € PO3poOKa YINPaBIIHCHKUX pIlIeHb, CIPSIMOBAHUX Ha
ONTUMI3AIlII0 BUTPAT MMiJ 4Yac 3AIMCHEHHS JOPOXXKHbOro BUpoOHHIITBA. [Ipn domy
3arajlbHOK0 METOI0 yMpaBiiHHA coOiBapTicTio JIP moTpiOHO BU3HAYUTH HE Tl
MIHIMIi3allil0, & pOo3pOOKYy YNPaBIIHCHKUX PIIIEHb, CHPIMOBAHUX Ha BU3HAYEHHS
MOTPiOHOT BETUYMHM BUTPAT 1 ix omrumizamiro. OTke ynpasiiHHs cobiBapricTio /[P
MIPEACTABIISIE COOOI0 BUKOHAHHS BCHOTO KOMIUIEKCY (DYHKITIH yIpaBIiHCHKOTO ITUKITY,
COpPSMOBAaHUX Ha MiJABHUILEHHS €(EKTUBHOCTI BUKOPUCTAHHSA BCIX PECYpCIB Mia Yac
3MIMCHEHHS IOPOKHBOTO BUPOOHHUIITBA.

Opranizaitis ynpasiinHa coOiBapticTio J[P mepenbauae BuUIUICHHS TNEBHUX
OpUHLMIIB (TIPaBHJI), Ha OCHOBI SKUX KOOPAMHYIOThCS Hii 1 SKIi BH3HAYaIOTh
XapakTep CTPYKTYPHUX CKJIaJOBUX JAHOTO MPOIIECY, a TAKOK OTPUMaHi pe3yJbTaTH.
VY3arajibHEeHHS 1 CHCTEMaTU3aIlis pPO3pOOOK BITUM3HIHUX 1 3apyO1’KHUX JTOCIITHUKIB Y
rajxysi ynpapiiHHsA BuUTpatamu [13,14], y3rokeHHs pe3yjbTaTiB 3 METOAOJIOTIEID
yIpaBliHHA MpoekTamMud [12], OCHOBHUMM TMpUHIMIAMU KOHTpOJiHTY [12],
NPUHIMIIAMU CTAJIOTO PO3BUTKY oOpradizamii [15] mo3Boiuio 3amponoHyBaTH
HACTYMH1 IPUHLIMIN yIIpaBiIiHHA coOiBapTicTio [P :

1. Cucremuocti. Ilepenbayae BHUKOPUCTAaHHS CHUCTEMHOTO TIAXOAY [0
VOpaBIiHHSA, 110 3HAXOJUTh CBiM BUpa3 y TOMY, IO HEIOCTaTHS yBara J0 OJHI€l
GyHKIIT yHmpaBliHHS MOKE 3BECTHM HaHIBElb BCIO PoOOoTy. DYHKIIT yHpaBlliHHA
B3a€MOIIOB’sI3aH1 MK COOOI0 TOMY B3a€MO3aJICKHI, B3a€EMO3yMOBIIEHI. OCKUIbKH
HU3BKUN pIBEHh HOPMYBaHHS 3aTpaT, MOCEpEIHS MOTHBAIlsl 1 CTUMYJFOBAaHHS
MepCcoHaIy 3a iX 3HIKCHHS, HEJIOCTaTHIM 3a 00CSIroM 1 He3aJOBUILHUN 3a SIKICTIO
aHaji3, cucreMa oOJIIKy 3aTpar, 1o He 3a0e3nedyye moTpeOu KEepIBHHUIITBA — BOHO
HEMUHYyYe BIUIMHE Ha (YHKIIOHYBaHHS cuctemu. Came ciiabka JIaHKa BH3HAYAE
HaJIHHICTh (€()EKTUBHICTH) Ta PUTMIYHICTh BUKOHAHHS JIOPOXKHIX POOIT, TOPOKHBOI
opranizamii. Takoxx HeOOXITHO BpaxOBYBaTW IIiJ 4Yac YIpaBIiHHSA BIUIMB Ha
cOoOIBapTICTh JOPOXKHIX PpOOIT YMHHUKIB 3arajbHOrO0 CEpPEOBHUINA JAOPOKHBOT
oprasizarfii.

2. €aHICTP METOAIB, IO MPAaKTUKYIOThCA Ha PIZHUX PIBHAX YIOPABIIHHS
coOiBaprictio J[P. CyTh Apyroro npuHUMIly ynpaBiiHHS coOiBapTicTio JIP 3BOaUTHCA
JI0 BUKOPUCTAHHS Ha MPAKTHUIll Ha PI3HUX PIBHAX YIPaBJIiHHS (BUILIOMY, CEPEIHbOMY
1 HIDKYOMY) €IMHHMX IIIJIXOJIB Ta METOAIB 3 METOI 3a0e3NeueHHs BUKOHAHHS
CHUTbHOI METH — HaJIAaroJKeHHS CHUCTEMHOCTI B YIPaBIiHHI COOIBapTOCTI.
MeronuuHa €nHICTh ynpaBiiHHS coOiBapricTio [P Ha pi3HuMX piBHSIX mnependayae
€IMHI BUMOTH II0A0 1H(opMarliiiHoro 3ade3neueHHs, IJIaHyBaHHs, 00Ky, aHAII3y
BUTpAT B OpraHizarii.

ISSN 2567-5273 126 www.moderntechno.de



Modern engineering and innovative technologies Issue 26 / Part 2

3. be3nepepBHICTh Ta MPEBEHTUBHICTh MPOIIECY yIpaBiiHHS coOiBapticTio J[P.
Jlauuii mpuHUOMI nepeadayae peryispHe yHpaBliHHS HA BCIX 0€3 BUHATKY CTadisxX
KUTTEBOTO LUKIY TMPOEKTY 3 TMependadyeHHsIM MaiOyTHIX 3MIH Ta CBOE€YACHHUM
BUKOPUCTAHHAM BHHHUKAIOUUX MOXJIMBOCTEH Ta 3amoOiraHHsIM 3arpo3 LUIIXOM
pPO3pOOKM NPEBEHTUBHHUX ICHYIOUMX a00 HOBITHIX 3aXOIB CaMOpO3BUTKY, IO
BIJINOBI/IAIOTh E€KOHOMIYHOT parioHanbHOCTI. OCTaHHIA € TPUHIUIIOM CTajoro
PO3BUTKY Oprasizamii 1 Mmojsrac B TOMY, IO Oyab-SKI 3aXOJu MIOJI0 CTajoro
PO3BUTKY TMOBHMHHI  PO3IJIANATUCA 3  TMO3ULII  OTpUMaHHsS NOpuOyTKYy B
KOPOTKOCTPOKOBI ~ Ta  JIOBFOCTPOKOBIM  MepcrnekTuBax  BiamoBinHo  [15].
[IpeBeHTUBHICTH Mpoliecy ymnpaBiaiHHA cobOiBapticTio J[P mepenbauae 3abe3nedyeHHs
MOKJIMBOCTI CBO€YACHOTO Tepen0ayeHHs HENpaBOMIPHMX NUISXIB PO3BUTKY Ta
HeraTuBHUX cuTyalii. [IpakTHyHul TOCBiA CBIIYUTH, 1O KEPIBHUIITBO OpraHizalii
3aiiMaeThCs 3a3BUYAll yIpPaBIIHHSAM BUTpaTaMU Ha CTaisiX BUPOOHMIITBA, peasizailii
Ta TMPOBEICHHS MPOEKTHO-KOHCTPYKTOPCHKUX POOIT, a BUTpaTaMH, MOB'SI3aHUMH 3
yTUII3a1i€10 BUPOOiB, MPAKTUYHO HIXTO HE ympasise. e, y cBow depry, HaHOCUTh
HETONPABHOI BTPATH EKOHOMIIll JIepKaBU B IJIOMY Ta CYNEPEYUTh MPUHIIUIIAM
CTaJIOTO PO3BUTKY CYCILIBCTBA.

4. IHTerpoBaHOCTI Ta KOMIUIEKCHOCTI. MexaHi3M a0o cucrtema yrpaBiIiHHS
coOIBapTICTIO JIOPOXHIX pOOIT MOBUHHA OyTH IHTETPOBaHA B ICHYIOUY CHCTEMY
YOPABIIHHS JIOPOXKHBOIO OpraHizaiii, Mpd YoMy TOBHHHO 3a0e3MedyBaTHUCS
YOpaBIiHHSA BCIMa CKJIaJ0BHUMH COOIBAPTOCTI AOPOXKHIX POOIT 3 ypaxyBaHHIM
3B'SI3KIB MK HUMU Ta CEPEJOBUIIEM JOPOKHBOI opranizanii. OKpiM TOro cTaHIapTH
JaHUX, YNOPOBA/PKEHI B KOHTPOJBHUX MpOIEAypax, IMOBUHHI 30iratucs 3i
CTaHIAapTaMH JAaHUX, [0 BHUKOPUCTOBYIOTHCS JUIS  YHOPABIIHHS JTOPOKHBOIO
OpraHi3ali€o B JIOMY.

5. Opraniy"e CrHiBBiJHOIIEHHS 3HIKEHHSI co0iBapTOCTi [P 3 BHCOKOIO SIKICTIO
poOit. HeoOXxinHICTh MOKpAaIlleHHS SKICHUX TapamMeTpiB  MPOIYyKIi, sKa
BUPOOJISETHCSA, € OO0'€KTUBHMUM YHMHHUKOM PO3BUTKY HAI[IOHAIBHOI E€KOHOMIKHU 1
CIpsIMOBaHA Ha 3aJIOBOJICHHS 3pOCTarouux Mnotped crokuBauiB. [Ipote, sik Bimomo,
BHUCOKa SIKICTh MPOYKIIT HEOJIMIHHO BUKJIMKAE JIOJJATKOBI BUTPATH Ha OUIBII SKICHY
CUPOBHMHY, JOpOXY€ BHUPOOHWYE YCTATKyBaHHS, BUKOPUCTaHHS Yy TIpoleci
BUTOTOBJICHHS MPOJIYKIiT OUIbII KBami(iKOBAaHUX POOITHUKIB TOIIO. B chOoroaHIHIX
yMOBaxX TOCIIOJApIOBaHHS HEOOXIJHO BMITH OpPraHiYHO MOEAHYBATH 3HUXKECHHS
co0iBapTOCTI He Juile Oe3 MOTIPUICHHS SKICHUX MapaMeTpiB MPOIYKIli, ane ¥ iX
MOKpAIECHHS.

6. Opraniyde CHiBBIAHOIIEHHS 3HWXEHHS cobiBaptocti /[P 3 MiHiMi3aIi€ero
pu3ukiB. HeoOXigHICTP 3HUKEHHS PHU3HUKIB HEBUKOHAHHS JIOPOXKHIX YMOB
JIUKTY€ThCS HECTAOUIbHICTIO, HemepeA0auyBaHICTIO Ta HIBUAKICTIO Cy4acHOro Oi3HecC
CepelIoBHINA, B YMOBax SIKOTO Maibke KOXXHOTO pa3zy HEOOX1HO BHUPILIYyBaTH HOBI
npoOsieMd TMPU BUKOHAHHI JOPOXKHIX pOOIT, IO CYTTEBO 3HMKYE HMOBIPHICTh
CBOE€YACHOTO Ta SKICHOTO 1X BHKOHaHHSA. MIiHIMI3allid pHU3UKIB 3a3BUYaid
CYNpPOBOJKYEThCS JTOJAATKOBUMHU BHUTpAaTaMM, 10 BIUIMBAIOTh Ha IiJIBUILICHHS
co01BapTOCTI poOIT, iICHYE TTOTpeda y BUSHAYEHH1 ONTUMAIBHOTO iX CITiBBIIHOIIICHHS.
HeoOxigHo BIAMITUTH, 1O SK yMOBa 30€peXeHHs JIIOJICBKOT HUBLUIIZAIIl 1ed
MPUHIUI 000B’SI3KOBO Ma€ OyTH MOIIMPEHUN 1 HAa €KOJIOTIYHY, 1 Ha colliainbHy chepy
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Ta BUCTYIMATH CBOEPIIHUM (PIIBTPOM — 3aXOaM IIOJ0 3HIKEHHS ab0 omTuMizallii
c001BapTOCTI AOPOXKHIX POOIT MOBUHHI MEPEBIPSITUCS OO0 1X MOXKIMBOTO BILTUBY HA
€KOJIOT1IO Ta COLIIYM.

7. EkoHOMI3aIlisl €KOJIOTIYHOTO Ta COLiajJbHOro BIUIMBY. TpaHchopMyBaHHS
30BHIIIHIX €KOJIOTIYHUX Ta COLIaJbHUX (PAKTOpiB, M0 (OPMYIOTHCS IiJ BILTUBOM
BUKOHAHHS JIOPOXKHIX POOIT, y BHYTpIIIHI BUTPATH BUPOOHUIITBA Ta IX IHTErpamis y
MPOIIEC PUHKOBOTO I[IHOYTBOPEHHS, IO Y JIOBTOCTPOKOBIM MEPCIIEKTUBI CIPUITUME
MIJBUILIEHHIO KOHKYPEHTOCIPOMOXHOCTI ~BUKOHABIIIB  JOPOXKHIX POOIT, SKi
BIJIMOBIJAJILHO CTABJIATHCS IO CBOET TISUIBHOCTI;

8. Hemonymennsa 3aiiBux Butpar. CyTb NOpPUHIUITY «HEIONMYLIEHHS 3alBHX
BUTPAT» 3BOAUTHCS 10 MOBHOI JIKBiAAIll (akTiB 0€3rocrnolapHOCTi, HASIBHUX BTpaT
BiJl OpaKky, MpOCTOiB, HAAHOPMATHBHUX BUTPAT Ta ICTOTHOTO 3HWXCHHS BEIMYMHU
BUTPAT HEMPOIYKTUBHOTO XapakTepy. BUKOHaHHS TOPOXKHIX pOOIT 3T JTHO BUMOTaM
OCPEKIIMBOTO CITOKUBAHHS.

9. lllupoke BrpoBaHKeHHS e(DEKTUBHUX METOJIB yIpaBiiHHA coOiBapTicTio /1P,
110 JI03BOJISAITh BUKOHYBAaTH OCHOBHY METY yIipaBiiHHs coOiBapTicTio JIP. [ocTiitamit
MOIIYK 1 3aITPOBA/KEHHSI Cy4acHUX €(EeKTUBHUX METOMIB 3HMKEHHS Ta ONTHUMI3allii
cobiBaprocTi JIP 103BOJIATH 3HU3UTU BUTPATOEMHICTh JIOPOKHBOTO BUPOOHHIITBA.

10. Ynockonanenns iHdopmaiiiiHoro 3abe3nedeHHsi mpo piBeHb COOIBAPTOCTI
JIP. 1106 3niiicHIOBaTH BIUIMB Ha COOIBAPTICTH JOPOKHBO-OY IIBEIbHUX 1 PEMOHTHUX
poOiT, HEOOXIJHO BOJOJITA CBOEYACHOK, MOBHOIO 1 JIOCTOBIPHOIO 1H(OPMAILIEO
I0JI0 PIBHA 1 CTPYKTYpH BUTpAT IUIAHOBUX a00 HOpMaTWBHUX 1 (akTtuuHuX. [[ns
BOTO CIi B OOOB'I3KOBOMY TIOPSAIAKY Ha JCpKaBHOMY piBHI 3alpOBaIUTH
BHYTpIITHE Oe3MepepBHE IJIaHyBaHHS BUTPAT BUKOPUCTOBYIOUHM OIOJKETYBAaHHS SIK
YOPaBIIHCBKY TEXHOJOT1I0. Takoxk 1edl mpuHIMN nependadae po3poOKy (opmaris
JOKYMEHTIB, SIK1 I03BOJISITh BUKOHYBATH BC1 (PYHKII1i KOHTPOJIIHTY.

11. IlinBuimeHHs 3aIliKaBICHOCTI KOMaHAM MPOEKTY B 3HIKEHHI COOIBapTOCTI
JP. VYV s3amxkenni coOiBaprocti JIP moBMHHa OyTH 3allikaBlieHA HE JIUIIE
aZMIHICTpaIlis TANPUEMCTBA YM OpraHizarii, TOOTO BHINE KEPIBHHUIITBO, ajie i yci
0e3 BUHATKY YJICHHM KOMAHIW TMPOEKT, B TEPIIy YEpry, BHPOOHWUI, BiJ] SKUX Y
HaWOUIBIIN Mipl 3aleXaTh 3arajibHI BUTpAaTH MiAnmpueMctBa (opranizamii). Taky
3aIliKaBIICHICTh POOITHUKAM BUPOOHWYUX MIAPO3NIUIIB MOIMIILHO TEpeadadyuTH y
pPO3pOOJICHUX CHEI[laIbHUX CHUCTEMaxX MaTepiajJbHOrO0 1 MOPAJIbHOTO 3a0XOYEHHS,
CXBaJICHUX Ha 3arajlbHUuX 300pax TPYJIOBOIO KOJIGKTUBY 1 3a(iKCOBaHHX Y
KOJIEKTUBHOMY JOTOBOPI.

BucHoBkwm.

TakuMm 4MHOM B pe3yJbTaTl BUKOHAHHS MOCTaBJIEHOT METU JOCIIIKEHHS 0YJIo
3apONOHOBAHO B CYYaCHUX YMOBAaxX TIOCIOJapIOBaHHS 3/IMCHIOBATH MPOEKTHO-
KOHTPOJIIHTOBE YIIPaBJIIHHSA COOIBApTICTIO JOPOXKHIX POOIT. 3TiAHO OCTAaHHBOMY
BU3HAYCHO CYTHICTh TOHSTTS «COOIBApTICTh MOPOXKHIX pOOIT», CYTHICTh Ta METY
YIOpaBIiHHS COOIBApPTICTIO JIOPOXKHIX POOIT, YAOCKOHAJICHO TEPEIiK MPUHIIAITIB
yopaBiiHHS ~ coOiBapTicTio /I[P 3  pO3KpUTTAM CYTHOCTI KOXXHOTO 3 HUX.
3ampornoHOBaHl MPUHIMIN II0B’s3aHI MK Cc00010. JloTpuMaHHSA JHIIEe YCIX
MPUHIUIIB yNpaBiiHHA coOiBapTicTio JIP 103BONMUTH 3MIMCHIOBATH €(QEKTHUBHE
ympasiiHHs cobiBapricTio /IP B HectabinmbHOMy cBiTi y BignosigHocti 31 [ICP. B
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NOJANbIIOMY  IJIAHYEThCS  TOTJIMOJCHHS  TEOPETUYHHX OCHOB  YIIPABIIIHHSA
coOIBapTICTIO JOPOKHIX POOIT MIISXOM BUKOPUCTAHHS KOMIUICKCHOTO Ta
CUCTEMHOTO TIAXOAY 10 TMPOIECYy VYOPaBIMHHA 3 YypaxyBaHHSIM METOMOJIOTI]
MIPOEKTHO-KOHTPOJIIHTOBOTO YTPABIIHHSI B yMOBaX CTAJIOTO PO3BUTKY. 30Kpema,
BU3HAYMUTH Tepeik QyHKI yrnpaBiainHsa coOiBapTicTio /[P 3 po3kputTsam cyTHOCTI
KOXXHOT 3 HHUX, 3MIMCHUTH Kiacudikamiro BumiB cobOiBaptocti JIP, 3mificHUTH
knacudikaiio Ta BUOIp METOAIB ympaBiiHHA coOiBapticTio JIP Ta 3ampomnonyBatu
CHUCTEMH YIIpaBiHHS cobiBapTicTio JIP.
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Abstract. Carrying out road works is the main prerequisite for the economic growth of the
country and improvement of the population's well-being. At the same time, road works are too
expensive. In the unstable, unpredictable, fast-paced modern environment, the effective road works
costs management is a pressing issue. The article deals with deepening the theoretical
fundamentals of managing the cost price by taking into account the specific features of road works
in modern economic conditions. As a result, were clarified the essence of the concepts "the road
works cost price”, "to manage the road works cost price"; were clarified the goals of managing cost
price; was improved the list of the principles of managing the road works cost price by taking into
account the specific features of road works and modern business conditions. Using the
fundamentals of managing the road works cost price will ensure transparent, timely and high-
quality execution of road works with minimal possible risks and maximum efficiency using all
resources required for road production. This will provide the maximum possible minimization of
road works cost price and contribute to sustainable development of society.

Key words: management principles, cost price, highways, unstable world, sustainable
development.
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Abstract. Recently, the problem of using modern models by companies to achieve sustainable
development is extremely relevant. The issue of assessing the sustainability of entrepreneurship
development is particularly difficult due to the relative novelty of the concept, the peculiarities of
integration into practice, as well as the rate of development of theoretical foundations and practical
approaches, which are also constantly accelerating. Further development of the practice of
assessing the sustainable development of companies is possible due to the expansion of the scope of
its application at the level of small and medium-sized businesses, which can and should be
developed within the framework of a state initiative.
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Introduction.

When developing and implementing sustainable development practices,
established approaches and methodologies in this area should be kept in mind. On the
one hand, there are quite a few sustainability standards for individual areas or areas of
economic activity, such as Fairtrade, Rainforest Alliance, UTZ Certified, Organic,
Sustainable Tourism, etc. These established standards usually cover specific aspects,
but not the entire concept of the trinity of economic, environmental and social
components of sustainable development. On the other hand, there are several
international and national standards, as well as ratings compiled mainly by expert
agencies, each of which uses its own approach to evaluating sustainable practices in
companies.

Basic approaches to the assessment of sustainable development of
companies

Below is an overview of the main global standards and ratings of sustainable
development of companies with a brief description of their methodologies [1]:

1. ISO (International Organization for Standardization) has sustainability
standards for specific areas, but there is no comprehensive standard for the entire
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concept of the trinity. As an example of standards for specific areas, you can cite the
ISO 26000 social responsibility guide or the ISO 14001 environmental management
system guide and many others.

The implementation of sustainable development goals using ISO standards is
determined by a certain system of indicators for structured and coordinated support of
sustainable development. In particular, all goals and tasks related to the
implementation and implementation of the sustainable development system are
oriented towards the UN goals in the field of sustainable development and their
potential implementation in communities; all strategies, programs, projects, plans and
services must be aimed at achieving goals, taking into account tasks. At the same
time, if additional or alternative tasks are to be considered in communities, iterative
cross-analysis of goals and objectives becomes necessary to determine their relevance
and timeliness.

2. The Dow lJones Sustainability World (DJSI World) index, which is
historically one of the oldest existing approaches (effective since 1999) to measure
the performance of companies around the world based on the ESG methodology
(environmental, social and corporate governance). The index is limited to the largest
public companies whose shares are sold on the global market.

For example, in 2021, the DJSI World index recognized Siemens as the best in
the field of sustainable development (81 points out of a possible 100) [2]. The
company was recognized as a global leader in six categories, including innovation
and cyber security, as well as environmental protection. Siemens presented its
DEGREE sustainability program at Capital Market Day in June 2021. This strategic
concept became the reference point for all Siemens companies worldwide — with
clearly defined priorities and measurable goals. Each letter in DEGREE represents a
dimension in which the company intends to make even more efforts to make
progress: "D" stands for decarbonization, "E" for ethics, "G" for governance, "R" for
resource efficiency, and double "E" » at the end means equality and equal
employment opportunities for people who work at Siemens.

3. Bloomberg is another popular source of sustainability data, with metrics from
over 11,500 companies in over 80 countries and covering metrics such as air quality,
climate change, water and energy management, materials and waste, and more.This
publication also offers services to provide its own data to evaluate the ESG
methodology for the oil and gas sector. The data is provided to Bloomberg clients as
a paid service.

In 2019, The Coca-Cola Company joined the Bloomberg Gender-Equality
Index, a list of companies around the world that publicly demonstrate their
commitment to gender equality and the career advancement of women. The
Coca-Cola Company has been involved in the Index to promote efforts and initiatives
related to gender equality in the workplace. The goal is to make Coca-Cola a great
place for people to be their best — to grow and feel valued, engaged and respected.
Involvement of all company employees, especially women, is important for the
company's development, as a business driver and a key element of the company's
values [3].

The Bloomberg Gender Equality Index (GEI) is the world's only source of
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investment quality data on gender equality. The 2019 index includes 230 companies
from ten sectors with headquarters in 36 countries and regions. The index tracks the
performance of companies that are leaders in the advancement of women on a global
scale. Inclusion in the Bloomberg Gender Equality Index has become a golden seal
for companies around the world to publicly demonstrate their commitment to equality
and fairness in the workplace [4].

In addition, Corporate Knights, Sustainalytics, and ISS (Institutional
Shareholder Services) can be noted among other well-known agencies that form
ratings of sustainable development companies.

Therefore, international standards are based on the following principles:

- production of quality products and services for consumers;

- investments in the development of production and human potential;

- strict compliance with the requirements of legislation (tax, labor,

environmental);

- building good-neighborly and mutually beneficial relations with all

stakeholders;

- business concept focused on increasing national competitiveness;

- consideration of social expectations and generally accepted ethical norms in

business practice;

- formation of civil society through partnership programs and social

development projects.

Thus, the existing approaches to assessing the sustainable development of
companies can be characterized as follows:

- they are developed and used mainly by private companies (expert agencies);

- are unavailable to the general public or partially available, as they are aimed

at investors;

- based on different methodologies used by specific agencies, but the ESG

methodology is used by several agencies;

- the object of their study is mainly large business;

- some ratings compare companies from different industries, while others

compare companies within the same industry.

Further development of the practice of assessing the sustainable development of
companies is possible by expanding the scope of its application at the level of small
and medium-sized businesses, which can and should be developed within the
framework of a state initiative. At the first stage, it is possible to perform in the
format of collecting statistical data, which can then be used as a basis for
standardization in specific industries. Benchmarking of best-in-class or best-in-
industry companies can also be used to determine recommended performance ranges.

In our opinion, the main factors of sustainable development of companies are:

1. Competitiveness — the formation of long-term competitive advantages of the
company, with the help of the formation of unique intangible assets of the company,
such as: intellectual, human, social, reputational capital.

2. Reduction of financial and non-financial risks (personnel, professional, social,
environmental).

3. Adaptability to dynamically changing business conditions.
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4. Transparency — maximum openness of the company at the level of two-way
communication.

5. Responsibility for the entire life cycle of external effects of the main activity,
negative effects on the environment and consequences of activity.

6. Openness - partnerships with society, suppliers, customers and competitors,
based on the company's reputational capital.

7. Long-termism — long-term understanding of corporate processes,
investments and external effects.

8. Economic (financial) stability — the economic condition of the enterprise,
which allows it to be in the break-even zone; maintaining solvency and
creditworthiness.

9. Social sustainability — loyalty of internal and external stakeholders of the
organization.

10. Environmental sustainability — impact on the environment within
acceptable limits.

11. The company's contribution to the sustainable development of society.

Since the implementation of sustainable business practices can have many
negative consequences, it is important for the management apparatus of companies to
be able to track the indicators of their implementation in priority areas. Measuring
work efficiency and productivity is one of the cornerstones of running a successful
company. Assessing the sustainability of business development is particularly
difficult due to the relative novelty of the concept, the peculiarities of integration into
real business situations, and the rate of development of theoretical foundations and
practical approaches, which are also constantly accelerating.

It should be recognized that in recent years there has been a steady trend of
commitment of many large companies to the concept of sustainable development. In
this way, companies strive to achieve both socially beneficial goals (increasing the
welfare of society, supporting certain groups of the population, improving the
environmental situation), and their own goals - positioning themselves as a
responsible corporation, obtaining the expected growth of business reputation, which
in the long term will allow to increase capitalization, and definitely increasing their
investment attractiveness.

Conclusion.

It is important to emphasize that in the concept of sustainable development, the
central figure is a person as a subject of development, who takes a proactive position
and takes responsibility for his own future and the future of future generations.It
follows that each person should be involved in the processes that shape his sphere of
life and are aimed at satisfying his own needs without harming the satisfaction of
other people's needs; it should participate in the processes of making, implementing
and controlling the implementation of decisions.

Today, the goals of sustainable development have turned into mandatory criteria
by which the activities of companies will be evaluated in the near future. This
encourages companies to demonstrate innovative models and solutions for the key
challenges of humanity in the 21st century. The need to meet new requirements and
standards puts companies in conditions of growing competition, changes in corporate
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strategies in order to integrate ways of achieving sustainable development goals into
their activities. Such a trend demonstrates that the contribution of business to
sustainable development lies in its activity itself, while critically assessing its own
impact on society and the environment.
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Anomauia. OcmaHHIM YACOM HAO36UYAUHO AKMYAIbHOI € Npobiema GUKOPUCMAHHSL
KOMNAHIAMU CYYACHUX MoOeneu 05l O0CACHEeHHS Cmano20 po3sumky. Ilumannsa oyinku cmiukocmi
PO36UMKY NIONPUEMHUYMBA € 0COOIUBO CKIAOHUM Yepe3 BIOHOCHY HOBU3HY KOHYenyii, 0ocooaugocmi
iHmezpayii 8 nNpakmuKy, a MmaKo*c memnu po3eUmKy meopemudHux 3acad i NpaKmuyHux nioxoois,
SAKI 00 Mmoo ¢ nocmiino npuckopioromucs. Ilodanvuuii po36umox Npakmuku OYiHKU CMAL020
PO3BUMKY KOMNAHIU MONCIUBULL 34 PAXYHOK PO3UIUPEHHS cghepu iT 3aCmOCy8aHHs HA PIBHI MAN020
ma cepeonbo2o Oi3Hecy, AKU MONCHA I NOMPIOHO PO3BUBAMNU 8 PAMKAX 0EPHCABHOI IHIYIamueu.

Kniouosi cnosa: cmanuii po36umox, coyianibHO-eKOHOMIYHA CUCmemMa, CUCmeMu YnpasiiHHs,
IHHOBAYIUHI MEeXHOI021i, MOOeNi PO36UMKY, eKOHOMIYHA MPAHCHOpMAayis.
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