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Abstract. The paper presents a simulation model of vehicle and pedestrian traffic at a
regulated railway crossing in the simulation modeling system GPSS World. The simulation model
has been tested at the regulated railway crossing. The proposed model allows analyzing the
regulated railway crossing, substantiating the choice of traffic and pedestrian management on a
particular section of the street and road network located in the area of the railway crossing - the
installation of additional traffic lanes, construction of an overpass, traffic management in the city.

Keywords: railway crossing, traffic management schemes, simulation model.

Introduction.

The increasing concentration of road transport in cities, while maintaining the
overall volume of the street and road network, creates problems for the functioning of
traffic flows [1]. These problems are particularly acute at railway crossings. The
crossings cannot cope with the increased traffic flows. This leads to congestion at the
crossings, an increase in the number of accidents at the crossings, worsening of the
environmental situation [2].

The task of developing a simulation model of a regulated railway crossing and
the movement of vehicles and pedestrians across the railway crossing is relevant. The
study of the railway crossing using the developed model will allow to substantiate the
choice of the traffic and pedestrian management option on a particular section of the
street and road network located in the railway crossing area.

Statement of basic materials.

The road network to be audited was the unregulated intersection at the junction
of Ukrainskaya Street and Gagarin Street in Gomel city (Belarus), as well as the
railway crossing located at this intersection. A schematic of the study area of the
street and road network located in the railway crossing area is shown in Figure 1 [3].

For the study data on traffic intensity and composition of traffic flow at the
approach to the railway crossing were collected. A single survey of the reduced
intensity of traffic arrival at the crossing was conducted for 20 minutes for each study
period equal to 1 hour. The study periods were the morning and evening rush hours
(7:00-10:00, 17:00-19:00) during the three-day observation period. Thus,
measurements were taken 6 times. Traffic intensity and composition of traffic flow at
the approach to the railway crossing Gagarin Street — Ukrainskaya Street is shown in
Table 1 [3].
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Figure 1 — The scheme of the investigated section of the road network
Authors” development

Table 1 - Traffic intensity and composition at the approach to the railway

crossing
Traffic intensity and composition
M N>
Date Time
passenger cargo passenger cargo
transport transport transport transport
1 2 3 4 5 6
07:00-08:00 225 15 282 9
07.11.2021 08:00-09:00 195 9 303 9
09:00-10:00 189 12 255 6
16:00-17:00 603 9 540 15
07.11.2021 17:00-18:00 669 15 588 39
18:00-19:00 594 12 519 12
07:00-08:00 189 9 240 3
08:00-09:00 207 12 288 6
09:00-10:00 198 12 312 9
08.11.2021
16:00-17:00 576 15 585 18
17:00-18:00 585 18 558 21
18:00-19:00 603 21 594 18
07:00-08:00 288 15 195 9
09.11.2021 08:00-09:00 225 18 201 12
09:00-10:00 204 12 198 9
ISSN 2567-5273 4 www.moderntechino.de
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Continuation Table 1

16:00-17:00 534 27 405 12
09.11.2021 17:00-18:00 561 33 423 12
18:00-19:00 612 24 582 15

Authors” development

A mathematical model of the movement of vehicles and pedestrians at the
approach to the railway crossing Gagarin Street — Ukrainskaya Street was presented
as a queuing system. Its graphic representation is shown in Figure 2.

Incoming vehicle traffic Incoming pedestrian traffic

Allowing
traffic light
signal

Yes
Pedestrian
crossing
Vi Vi Vi

Allowing
traffic light
signal

Outgoing vehicle traffic Outgoing pedestrian traffic
a) vehicular traffic across a regulated b) pedestrian traffic at a regulated
railway crossing railway crossing

Figure 2 - Model of a regulated railway crossing
Authors " development

The control variables (parameters) of the modelling are the intensity of the
arrival of i-type vehicles and pedestrians at the railway crossing, the closing time of
the crossing (schedule of railway traffic and realization of railway shunting
operation).

The modelling criteria are the following: average time for i-type road vehicle to
cross a railway crossing, including the average waiting time of vehicles in queue
when reaching the crossing; number of road vehicles that have passed the railway
crossing without stopping; maximum and average queue lengths of vehicles and
pedestrians in front of the railway crossing; crossing lane loading factors; average
waiting time in queue for i-type vehicle and pedestrians; the amount of time lost in
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queue service requests by road vehicles when approaching a railway crossing.

The limitations of the simulation model relate to the: conditions imposed on the
incoming flow of incoming vehicles and pedestrians (it is assumed to be simple, no
repetitive applications); absence of phenomena that change the patterns of vehicle
crossing times (equipment failures and malfunctions, traffic accidents, etc.). The
simulation also assumes that drivers and pedestrians comply with established traffic
regulations and make correct and error-free decisions. Since the railway crossing
under study is a mass service system in which all events are related to the movement
of vehicles and pedestrians - dynamic objects, in this case it is appropriate to use a
transactional way of formalising the components of the simulation model. The
simulation modelling automation package GPSS World is used as a simulation tool
for the regulated railway crossing [4, 5].

The properties of the simulation model of a regulated railway crossing have
been tested and investigated. The adequacy of the simulation model to the object of
study was checked by matching with a given accuracy the values of the model
functioning characteristics with the data obtained by analytical calculation methods.

During the collection of simulation statistics, data such as: average queue
lengths (nx); vehicle and pedestrian waiting time in queues (wy); lane loading factors
at a railway crossing (y;); railway crossing load factors (ygx); number of vehicles that
have gone bypass the railway crossing (R, %); number of vehicles that have passed
the crossing without waiting in the queue (N, %). For each traffic lane, the value of
the loss of time of road vehicle requests for service in queues in front of a regulated
railway crossing is found (L7}). The modelling of traffic flows at the railway crossing
between 7:00-10:00 and 17:00-19:00 (see Table 1) results in the following data:

Table 2 - Modelling results

Morning rush hour Evening rush hour
7:00 — 10:00 17:00 — 19:00
Parameters
from the from the
. to the centre . to the centre
city centre city centre

Vehicle waiting time in queues, wx, sec 47,92 48,36 3935 196,7
Average queue lengths, n, vehicles 4,52 5,01 35,4 11,22
Number of vehicles that have passed
the crossing without waiting in the 24 % 16 % 0 0
queue, Ni, %
Number of Vg:hlcles that have gone 1% 3% 18.3% 12%
bypass the railway crossing, Rx, %
Lane .loadmg factors at a railway 0.67 0.76 1 0.95
crossing, W
Value of the loss of time, LT 216,6 242.3 13 929,9 2 206,97
Railway crossing load factors, yr« 0,12 0,1

Authors " development

Analysing the simulation results, one can conclude: during the evening "rush
hour" on weekdays and in the morning on weekends, congestion occurs when
travelling through the railway crossing into and out of the city centre.
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Conclusions.

Study of road and pedestrian traffic organisation and intensity across the railway
crossing Gagarin Street — Ukrainskaya Street is the basis for developing a simulation
model in GPSS World. Simulation modeling of vehicle and pedestrian traffic at the
railway crossing makes it possible to analyse its work — to determine the downtime
and queue length of vehicles and pedestrians in the railway crossing; to substantiate
the choice of options to improve traffic conditions at the railway crossing — the
construction of additional traffic lanes, an overpass, traffic organization in Gomel.
The obtained results can be implemented in the work of the Gomel branch of the
Belarusian Railway.
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Annomayua. Pazpabomana umumayuonHas mMooens 0BUNCEHUSI MPAHCHOPMHBIX CPEOCME U
neuex0008 yepes Hene3Ho00OPOICHDIIL nepee3d 8 cucmeme UMumayuorHo2o mooeiuposanus GPSS
World.  Ilposedena anpobayus  uMUMAyuoOHHOU MOOeIU Ha  pabome  pecyiupyemoco
JHCENE3HOO0POIAHCHO20 nepee3dd. IIpednodxcennas mooenvb NO360Jsem NpoBecmu AHAIU3 PAOOMbL
Pe2YIUPYEMO20 HCENE3HOOOPONCHO20 nepee30a — Onpedenums 8pems npocmos U ONuHbl oyepeoell
U3 MPAHCNOPMHBIX CPEOCME U Neuexo008 6 30He JHCENe3HO00POICHO20 nepee3dd, 000CHO8aMmb
8b100p BAPUAHMA OP2AHUAYUY OBUIHCEHUSL MPAHCHOPMHBIX CPEOCME U Neulexo008 Ha KOHKPEMHOM
yuacmie YIUUHO-OOPOIICHOU Cemu, PACHOJIONCEHHOM 8 30He JHCeNe3HOOOPONCHO20 nepee30d —
yempoucmea OONOIHUMENbHBIX NOJOC OBUNCEHUS, CMPOUMENbCMEd NYymenpoeood, Op2aHu3ayul
08UIICEHUSL 8 20PO0e.

Keywords: oicene3nodopoichbiii  nepee3o, cxemvl Op2aHu3ayuil OOPOAHCHO20 OBUNCEHUS,
UMUMAYUOHHASI MOOEITb.
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INFLUENCE OF THE PARAMETERS OF THE RESTRICTOR REACTOR
ON THE CURRENT OF THE INSTALLATION OF TRANSVERSAL

CAPACITIVE COMPENSATION
BJIMSIHUE TAPAMETPOB OI'PAHUUYUTEJIBHOI'O PEAKTOPA HA TOK
YCTAHOBKH NONEPEYHON EMKOCTHOM KOMITEHCALIMA
Valyanov D.P.
Student
Naumenko A.A.
Student
Zhuiko L. 1.
c.L.s., as.prof.

Annotation. In this article, the calculation of the resistance of a capacitor bank and a
restrictive reactor is carried out with the construction of their dependence on frequency for various
stages of the PBV. The currents of the first and third harmonics, their effective values and the
current at the resonant frequency are calculated. A graph of currents is constructed depending on
the resonant frequency and a diagram of effective currents on the position of the PBV. A table of
recommended frequency values for setting the limiting reactor for various modes of operation of the
intersubstation zone is given.

Keywords: Transverse capacitive compensation, network resonance, limiting reactor,
harmonics, traction network operating modes.

Introduction.

YcraHoBKa MNONEPEYHOM EMKOCTHOM KOMIIEHCAIMM PEAaKTUBHOM MOIIHOCTH
(manee KY) mpexacrasiser co0oii mapauieIbHO BKIIOUEHHBIE B CETh KOHJICHCATOPHI,
KOTOPBIE TEHEPUPYIOT PEAKTUBHYIO MOITHOCTb, MTOBHITIAIOT KO (DHUITMESHT MOIITHOCTH
U PEryJIMpYIOT HaNpsDKEHHE W YMEHBIIAIOT €ro NMoTepu B ceTu. B HacTpanBaemble
YCTAaHOBKU JOIMOJHUTENIbHO BKIIIOYAIOTCS MOCIEAOBATENBHO C KOHAEHCATOPHBIMU
6atapesimu (nanee Kb) orpannunrtenshbiii peaktop (nanee OP).

W cxoIHBIMU 3HAUYEHUAMM 17151 PacCU€TOB MPUHUMAEM: AKTUBHOE CONPOTUBIICHUE
noasmwxkHoro cocrtaBa (nmanee IIC) R, .= 300m; VYron cunsura ¢aszsl ¢=37°;

Koaddunuent moutHoctu cos¢g = 0,8; sing = 0,6.

[Tomnoe komrekcHoe compotuBieHue [IC nmns gacToTel 1-i TapMOHHMKH IO
dhopmye (1):
7 = Ry (cosg + jsing) (1)

PeakTuBHAsI cOCTaBIAIONIAsI COMTPOTUBIICHHS 3aBUCUT OT YacTOTHI CETH, T.€. 3-i
rapMoHuku Ha yactore =150 [' ono yBenuuuTcs B Tpu pasa [1].

z() = 24+ j18 = 30617 0 2 = 24 + 54 = 59656 Ou

s pacdy€ToB mepeiiéM OT MCTOYHHMKA TOKa K IKBUBAJICHTHOMY HCTOYHUKY
OJ1C (pucyHok 1 a).

3nauenue DJIC na [1C O6yner onpeaensatees no Gpopmynam (2 — 3):
(1) s 1
R B A (2)

IIc
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B =y xzlY (3)

_1ic !
rie Y =0,05x800e 37 =40e7337° A

Xke Rkc | v Is Inc

Iry “Wj:

Xkb6 Xkb6

XTp+Xc [ e 4 [j [J Znc

Lp

s OLING)

Rp

(a) (6)
(a) — ¢ sxkeusanenmuvim ucmounuxom IC eapmonuxu; (6) — ¢ ucmounuxkom 3/[C cemu
Pucynok 1 — Cxema 3amenieHusi TArOBOi ceTH

Tax xak gf;) B TpU paza OoJblle Zr(i), TO EIE?;) Oyzer coctaBiATh Ooublie 5% ot

Upe (0 10% 110 15%), T0 £ = 40e7137° % 59¢/65" = 2360ei°°B, a DJIC TIC nepsoii
rapMoHuKH GyzieT paBHaThCA EC- = 800e737° x 30e137° = 24000e/°B.

Pacué€r »KBUBaNIEHTHBIX CONPOTHUBJIEHUN KOHTakTHOM cetu (manee KC) u
BTOPUYHON OOMOTKH TATOBOTO TpaHcdopMmaropa o dhopmyde (4) [1]:
Zs = RTp + Rye + jXTp + Xk + X (4}

Z. = 1,942 + 8,05 = 8,28¢)7°°0OMm

B tabGnure 1 mpuBeneHsl mapaMeTphl KOHICHCATOPHOM OaTapew.
Tabnauua 1 — ITapameTpsl KOHIEHCATOPHOM 0aTapen

M, T N, mmr Z, 10T Qy, kBAp UHKO, kB IHKO, A Xk6, OM Ck0, Mk®

40 2 80 10000 42 238 176,4 18,06

Paccuutaem conporusnenuss Kb u OP ans paznuunbix yactot no ¢popmyrnam (6

—9) 1 3aHOCUM TOJTy4YeHHBIC 3HaUCHUSI B TAOJIHITY 3.
(1)

Xg == (6)iXg = X%ﬁ MxV =L @;XY =x{"x3 (5)
PaccuntbiBaeM peakTuBHOE conpoTuieHue yctaHoBkU KV o ¢popmyie (6)

Xy = X5 — X (6)

PaccuntbiBaeM nosHble KOMIUIEKCHBIE contpoTuieHus KY no ¢popmyne (7)

Zy =Ry +1%,) ~ X 7)

B xauectBe OP wucnomezyem ®POM — 3200/35, KOTOpbIi HMEET NATh

(daKkTHYeCKuX TOJOKEHUNM TmepekimoueHuid 06e3 Bo30yxaeHuit (mamee IIBB),
MO3BOJISIIOIIMX PETYJIUPOBaTh WHAYKTUBHOCTh B auanazone 75+107 mI'H u Tpm
YCJIOBHBIX, KOTOPBIE MBI HAIUTM ITyTEM pacuyéToB B 62+71 mI'H [2].
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3
(-

B tabnuie 2 npuBeaeHsl mapametpsl peaktopa ®POM — 3200/35
Ta6auua 2 — ITapamerpsl peaktopa PPOM — 3200/35

dakTHYeCcKHe 3HAYCHUS YcioBHbIE 3HAYCHUS
[Tonoxenune I1bB 1 2 3 4 5 6 7 8
WunykTuBHOCTH, Ml H 107 99 91 83 75 71 67 62

MHIYKTHBHOE COTIPOTHBIICHHE 33,6 31 28.6 26,1 23,6 22,3 21,1 19,5
AxTuBHoe conporusienne, Om | 0,147 | 0,141 | 0,135 | 0,128 | 0,122 | 0,119 | 0,116 | 0,112

B Ttabmune 3 mnpuBenensl pacuétHbeie comnpotuBieHus Kb u OP g
CTaHJIaPTHBIX YaCTOT.

Taoauua 3 — Pacuérnsie conporusiienus Kb u OP i cTaHIapTHBIX 4acTOT
X, Om
pl

f,Ty | Xg5 OM
Crynenu perymmpoBanus 116B

1 2 3 4 5 6 7 8

150 58,8 100,8 | 93,0 85,8 78,3 70,8 66,9 63,3 58,5
145 60,8 97,4 89,9 82,9 75,7 68,4 64,7 61,2 56,6
140 63,0 94,1 86,8 80,1 73,1 66,1 62,5 59,1 54,7
135 65,3 90,7 83,7 77,2 70,5 63,7 60,3 57,0 52,8
130 67,8 87,4 80,6 74,4 67,9 61,4 58,1 54,9 50,8
125 70,5 84,0 77,5 71,5 65,3 59,0 55,9 52,8 48,9
120 73,5 80,6 74,4 68,6 62,6 56,6 53,7 50,7 46,9
115 76,6 77,3 71,3 65,8 60,0 54,3 51,5 48,6 45,0
50 176,4 33,6 31,0 28,6 26,1 23,6 223 21,1 19,5

X, 0Om A

XK6
1 ctyneHb
2
3
| 4
| 6

77+ !
174

724

1 68 ,

64 1 Xp

159

(%3]
~

S

|
0 o |

-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
4

,—_

I
141
,8

[l

PucyHoK 2 — 3aBHCHMOCTH COMMPOTHUBJICHUM Xp 1 X6 0T 4acTOTHI
Yy

ITpoussenem pacuérsl TokoB KY mns xaxpoit crynenn I[IBB 1-i u 3-i
rapMOHUKH, IOCJIC Yero MocuuTaeM JAehCcTBYyoIIee 3HaUeHue 1o dhopmysiam (12-15) u
3aHEeCEM IMOJTyUYCHHBIC IaHHbIC B Tabuiy 4 [2]:

E E

(1) _ Ts . 7(3) _ Tmc

IK}, = Z[I) (12); IH}, = Z[S) (13)
=Ky —KV

E 2 2
i(pes) _  “nc . _ (1) (3)
by T e A0 Ty =y *ly ()
Lxy
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Taoauna 4 — 3navyenust TokoB KY nia kaxnoii crynenun I16B

Toxu Crynenu I1bB
1 2 3 4 5 6 7 8

I 168 145 148 150 157 156 155 153

I 56 69 87 121 197 291 524 7375

ActicTyromee 177 179 184 193 252 330 547 7868
3HAUYCHUC

PesonancHoe 3278 2593 2360 14750 1573 4628 5619 7867
3HAQUYCHUC

[To moxy4eHHBIM JaHHBIM U3 TAONIUIBI 4 ObLT MOCTpOEH rpaduk TOKOB 1-it u 3-i
rapMOHUKH (PUCYHOK 3 a), a TaKkKe auarpaMmma JeHCTBYIOIIMX 3HAYeHUH (PUCYHOK 3

6).

Iky, A
7868 | 8
(1) (3)
[ky, A Iy, A (3) |
A 4 Iky |
168 —
; 547 1 U
291+ }
| | I
1 1 |
I I
| |
| 1 3304 6
1571 ! !
1564 ! ‘
155 4974 | oo
153 + I | | |
| A R 252 1+ .5_
1504 | Lo | i Iky pon =238 fF——-—-——--—--——-— it
I I I I I ]
| | | | | I
148 . I I I I I ]
| ARV 197 1 -
145+ 121+ | ‘ ! / o ! ! @+ 1 2 =
4
P | A R
| 87 | } d | | | | |
el P R
L | A R
56 1 ! ! I I I I I
| ! ! | | | | I
| | | | | | | ]
| | | | | ]
| ! ! | | | | 1
I ! ! I I I I I
| ! ! | | | | I
L | 1 L 1 L
0 115 119 124 130 137 141 145 150
fr Homep
(a) . ) CTynexun

(a) — I paghux mokos KV na pezonanchvix uacmomax ons pasiuunsix noaodxcenuii [16B;
(6) — Huaepamma oeticmsyrouux mokos KY
Pucynok 3 — 3navyenust TokoB Ha KY

[IpuBenémM 3HaUYeHUS PEKOMEHAYEMbIX YacTOT peakropa B yctaHoBke KY B

Tabnuie 5 JUIsi pa3InyHBIX YCJIOBHM 3arpy>KeHHOCTH MEXKIIOACTAHIITMOHHONW 30HBI
(manee MII3) [2].

Taduauna 5 — Ilapamerpsl HacTpoiikn OP s pa3anuHbiX pexxknmoB padorsl MIT3

Pexunmsr pa6otsr MIT3 fpes, Iy
3HaunTeNbHOE HICKTPONOTPEOICHNE U HHTEHCUBHAS PEKYIIEPALIHST 130 u meHee
3HaYnTENbHOE HIICKTPONOTPEOICHHE 130
Cpennee »1eKTponoTpeOIeHUE U He3HAUUTENIbHAS PEKYTICPaLIHsT 135
Maioe 31eKTporoTpeOIeHe W He3HAUUTEIbHAS PEKyTIepaIns 140
Ha cnaboHarpyXKeHHBIX JKEJIE3HOJOPOKHBIX YIaCTKAX 145

ISSN 2567-5273 11 www.moderntechno.de
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ITo pesynbraTaM NpOBEAEHHBIX PACUYETOB TOKOB, MPOTEKAIOIIUX B YCTAHOBKE
MOMEPEYHON EMKOCTHOM KOMIIEHCALIMU PEAKTUBHOM MOIIHOCTH, MOXHO YTBEPKIATh,
YTO NPU HACTPOMKE OTPAHMYMBAIOIIETO PEAKTOPA HA YACTOTY TPEThEW FApPMOHUKH, B
YCTaHOBKE OyIyT BO3HUKATh CBEPXTOKH, IEUCTBHE KOTOPHIX MPUBEAET K aBapUUHOMN
CUTYyaIluH, CJIeI0BaTEeNbHO, HacTpolika peakTopa Ha 150 I't Hemomyctuma. [Toatomy
MpelaraéMbple HACTPOMKM YacCTOTHI Uil PEAKTOpA B 3aBUCUMOCTH OT Pa3IMYHBIX
pexuMoB padoTel MI13 03BONAT CHU3UTH 3HAUCHUS MMPOTEKAIONINX TOKOB.

Cnmcok UCMOJIb30BAHHBIX HCTOYHUKOB
1 Yepno [O.A. DnexkrpocHabxkeHue xkene3HbIx gopor. Mockea: ®PI'BOY

«Y4eOHO — METOJMYECKUN IEeHTp MO O0Opa30BaHUI0 Ha >KEJIE3HOJOPOKHOM
Tpa"cnopte», 2016. — 409 c¢. — ISBN 978-5-89035-931-5. — Tekcr:
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Annotation. In this article, the calculation of the resistance of a capacitor bank and a
restrictive reactor is carried out with the construction of their dependence on frequency for various
stages of the PBV. The currents of the first and third harmonics, their effective values and the
current at the resonant frequency are calculated. A graph of currents is constructed depending on
the resonant frequency and a diagram of effective currents on the position of the PBV. A table of
recommended frequency values for setting the limiting reactor for various modes of operation of the
intersubstation zone is given.

Keywords: Transverse capacitive compensation, network resonance, limiting reactor,
harmonics, traction network operating modes.
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MODERNIZATION OF RELAY PROTECTION DEVICES

ON THE KRASNOYARSK RAILWAY
MOJEPHU3AIINA YCTPOUCTB PEJIEHHOM 3AIIIUTHI HA KPACHOSAPCKOM
JKEJIE3HOM JIOPOT'E
Valyanov D. P.
Student
Naumenko A. A.
Student
Druzhinina A. A.
c.L.s., as.prof.

Annotation. The article discusses the feasibility of a comprehensive replacement of relay
protection devices with microprocessor terminals using the example of the Krasnoyarsk Railway.
Two stages of modernization of relay protection devices are proposed. The main advantages and
disadvantages of microprocessor terminals, functionality are described. Two main types of
terminals are proposed - Inter and CZA, which will be installed at enterprises.

Keywords: Catenary feeders, traction substation, digital terminal, relay protection, InTer,
CZA

Introduction.

Ha KpacHosipckoil xkele3HOW J0pore B HACTOSIIEE BpeMs M0 MPUYUHE
HKCIUTyaTallii yCTapeBLIETO OOOPYJIOBaHMS U BBICOKOTO YPOBHS OTKIIOYCHHI
¢bunepoB kontakTHOM cetn (manmee KC) 3amymena wmoaepHU3amusi YCTPOWUCTB
peneitHol 3amuThl (manmee P3) ¢ 3aMeHOM Ha MHKpPOIPOLIECCOPHBIE TEPMHUHAJIBI.
AKTHBHO BHeApAIOTCsS TepMuHaibl 3amuT ¢puaepoB KC UnTep-27,5-OKC, koropeie
00ecreynBaT HAAEKHYIO 3allUTyY MEXKIOACTAHIIMOHHBIX 30H, YCTPOMUCTB TATOBOIO
ANEKTPOCHAOKEHUS U PACTIPEEIUTEIIbHBIX YCTPOUCTB.

MopepHuzamuss TpoBOAUTCA B ABa drtamna. [lepBwlid 3Tam — 3TO BHEAPEHUE
U(POBBIX TepMUHAIOB 151 3amuThl husiepoB KC, KOTOpBI TpakTUYECKU 3aBEPIIEH
u coctaniset 6osee 80 %. Bropeim 3Tanom crnenyet 3amena P3 Ha BBOojax 27,5 kB
TAroBeix TpaHcopmaropoB, ¢unepo AIIP u CIlb, a Takke Ha mnocrax
CEKIIMOHUPOBAaHUS, T.K. Ha JAHHBIX 00BEKTAX YCTAHOBIIEHBI ycTapeBine 00pasisl P3
paznmuunbix THIOB (D113-1636, O113-1644, II1J13-2801, I 12-2802, IT/12-2802).

Ha 2022 ron na KpacHosipckoil JUCTaHLIMU 3IEKTPOCHAOKEHUS 3aljlaHUPOBaH
MOHTaX MuKponpoueccopHoil 3amutel MHTep-27,5-OBB nHa BBomax 27,5 kB Ha
TaroBoix nojcrannusax (manee TII) DUD-8, 9, 36 B kommuectBe 6 mryk. Ha TII
OUD-7 Kemuyr yxe peanu3oBaH JaHHBIA (PYHKIHOHAT MHKPOIPOLECCOPHON
3AILUTHI.

B TabGaune 1 nmpencrarnena morpedHOCTh B Komruiektax MuTep-27,5 na TII
KpacHospckoi sxelie3Hon 10pOorH.

Tadoanna 1 — Ilorpednocts B kommiiekrax UuTep — 27,5 kB na TII

Mecto Dine O06xonHON BrICOKOBOJILTHEIE
YCTaHOBKH Ha p . dbunep ITocTsl BBIKJIFOYATEIU U BBOJIBI
o KOHTAKTHOM o
TSTOBOM ceTn KOHTAKTHOM CEKITMOHUPOBAHUS TSTOBBIX
[MOICTAHLIUN ceTu TpaHCcOpPMaTOpOB
Konuuectso
33 21 56 72
KOMIIJIEKTOB
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[MudpoBbie TepMHHAIBI — KAuyeCTBEHHO HOBBIM Kiacc ycTpoicTtB P3 wu
aBTOMATUKHU, KOTOPBIA CIOCOOEH 3aMEHUTh P CYLIECTBYIOIIUX YCTPOUCTB,
BBINIOJIHATh UX (PYHKIMU M (QYHKIUHU, KOTOPBHIX paHee He Obu1o Ha TII um xoTophie
HEO0OXOAMMBI JUIsl peanu3alii MAJIOIIOAHOW TEXHOIOTUH 00CITY KUBAHUS.

Tepmunanbl 007aAaI0T BCeMU (DPYHKIMSMU YCTPOMCTB 3alllUTHI, KOTOPHIE
AKCIUTYaTUPYIOTCS ceiuac MM ObUIM paHee, U 00eClEeYUBAIOT MPU ATOM BBICOKYIO
TOYHOCTH 3a CUET MpUMEHEHUs ITU(POBON (PUILTPAIMU U BBHICOKYIO CEJIEKTUBHOCTD
3a cuéT ompeeTICHUsI HEOOXOMMBIX TTaPaMETPOB TOJIHKO 1O MEPBOM TAPMOHHUKE TOKA
Y HaIpsOKEHUS, a TaKKe 0J1arogapsi UCIOIb30BAHUIO a/IaNTAllMA YCTAHOBOK 3AIUT 10
koa(urmenty rapmonuxk [1].

B cymectByromux smekTpoHHBIX 3anurax (uaepos KC mepemeHHOro TokKa
MOrPENIHOCTh AUCTAHIIMOHHBIX 3AIIMUT OT BBICIIKMX rapMOHUK gocturaet 30 — 60 %.

[TepBbIit crioco0 MO3BOISET OTCTPAUBATHCS OT OPOCKOB TOKA HAMAarHUYMBAHUS B
TpaHcopmaTopax dJEKTPOBO3a, MpeaOTBpalias JOXKHbIE OTKIIOYEHUs] (DHUIAEPOB.
Bropoii cnocod obecneyrBaeT CHUXKEHUE BEPOSITHOCTU JIOKHOTO cpadaThIBAHMS
3aIUThI IPYU HAJTMYWHU 3JIEKTPOMOABUKHOIO COCTaBa HA JIMHUMU.

B tabnuue 2 npueneH ananu3 otkiodeHui dunepoB KC nmo kaxmout TII 3a
MOCJICAHUE S JIeT.

Tadoanua 2 — KomuvectBo oTrkiaouenuii punepo KC no kaxmoi TII
3a mocjeaHue S Jjer

rn/ct 2017 2018 2019 2020 2021
OUD3-7 Kemuyr 102 98 67 118 125
2YD-8 Kaua 44 81 41 46 59
DUYD-9 Byrau 79 138 80 107 70
913-36 Kpacrospex 68 124 75 84 114
BocTounsrii
Bcero 293 441 263 355 368

[IpenmymiecTBaMu MUKPOIIPOIIECCOPHBIX 3AIIUT SBISIOTCS:
- MHOTO(YHKIITHOHAJIbHOCTD;
- TOYHOCTh U3MEPEHUS;
- KOMITaKTHOCTb;
- y100CTBO (hpUKCALUK BO3HUKILIUX HEUCIPABHOCTEH.
K HenocTtaTkaM MUKPOTIPOLIECCOPHBIX 3aIUT OTHOCSTCS:
- BBICOKAsi CTOMMOCTb;
- Y3KHA [uana3oH pabodux TemMrepaTyp;
- IepuoAinYecKre cOOu B MPOrpaMMHOM OOECIICUEHUH.

[IpenmyiecTBa MUQPPOBBIX TEPMHUHAIOB CYIIECTBEHHBI OTHOCHUTEIBHO WX
HEJOCTaTKOB, T.K. TMOCJIETHHUE MOTYT OBITh YCTpPaHEHbI 3a CYET HaAEKHOTO
MPOrPaMMHOTO 00eCledeHHs, ONTHUMANbHBIX YCJIOBHA pabOT W TPHU MOJHOM
obopymnoBanuu TII ngaHHBIMH TEpMHHAIaAMH TPOMAJAET MOTPEOHOCTH B
UCIIOJIb30BaHUU JIOTIOJIHUTEIBHON CIy>KOBI, KOTOpas OylIeT 3KCILTyaTHpOBAaTh
ycTrapesiee o0opyaoBaHue [2].
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TepMunansl uMeEOT TONHBIM HaOOp (QyHKIMIA I KaXAOro TUMa
IPUCOEAVHEHUN U peanu3yroT HEOOXOIUMBbIE TUIBI 3alUT (OCHOBHBIE, PE3EPBHBIE,
JIOTIOJIHUTENbHBIE) JUISl BCEX BO3MOXHBIX BUJIOB paOOThI, BKJIIOUAsi BCE BUJIbl aBapHil
Y UX COYETaHUs Ha PUCOCAUHEHUU.

B cepun tepmunanoB L[3A-27,5 kB (pucyHok 1) peannzoBaHa BO3MO>KHOCThb

OJIHOCTOPOHHET0 OOCIY>KUBAHUS TEPMUHAJA U YJIYUIIEHO OBICTPOJAEHCTBHUE TOKOBOM
OTCEUKH 110 MTHOBEHHBIM 3HAYEHHUSIM CUTHAJIA.

Pucynok 1 — Bueminuii Bux repmunana [3A-27,5-OKC
Ucmounux: [1]

Ilo Ha3HaueHMIO BBINYCKAKOTCSA pasinuHble TepMmuHansl MuTep, HO s
monaepHuzanuu TII Ha skenme3Holt gopore HEOOXOAUMBI OyayT TEpMHUHAIBI IS
pacnpenenuTeIbHBIX YCTPOUCTB TEepeMeHHOro Toka 25 kB um mna TtpéxdasHbix
npucoenuaennid TIT 6 — 35 kB.

Tepmunaner UuTep-27,5, UnuTep-2x25 u UuTep coctodar u3 aByx OJIOKOB
(pucyHok 2) — Onoka ympasiieHus (nanee bY) u 610ka 3auT 1 aBTOMaTUKH (1anee
B3A) [3].

B3A ocymecTBiaser (QyHKIMM ~ 3allUT, aBTOMATHUKU, YIMPABJICHUS U
curHanmmzaiuu.  BY  ocymectBiuser  QyHKUMH ~— MECTHOTO  yIPABIICHUS
KOMMYTAllMOHHBIMU anmnapaTaMd C HWHIWKAOWEW WX COCTOSHHS, CHUTHAJW3aluu
aBapUMHBIX OTKIIIOUEHUH, OTOOpa)XKEHHs] TEKYIIMX IapaMeTpOB MPUCOCIUHEHUH,
KOHTPOJISI U U3BMEHEHUI 3HAaYEHUI yCTABOK.

§
|
|

————————CEEE

]

é
|
|
|
;

PucyHnok 2 — Buemnuii Buja repmunanaa UuTep — 27,5 kB
Ucmounux: [3]
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JlanpHeimee  KOMIUIEKCHOE  BHEApeHHe  IU@GPOBBIX  TEPMHUHAIOB  HA
KpacHosipckoit  >kene3HOM  J1opore  MO3BOJUT  peajnu30oBaTh  «MAaJIOIIOAHYIO
TEXHOJIOTHIO dKCILTyaTaluu», T.e. sKcrutyaranuio TII 6e3 moCTOSIHHOro AeXypHOTro
MepCcoHalla, a TakKKe CHMU3UT oOliiee yucio oTkioueHuid guaepoB KC, moBeicuT
CTaOMJILHOCTh Pa0OThl YCTPOUCTB P3 M MO3BOJIUT OCYIIECTBIATh (PYHKIIMOHAIBHYIO
TUArHOCTUKY YCTPOMCTB.

Cnmcok HCMOJIb30BAHHBIX HCTOYHHKOB

I T'epacumoB B. II., KongakoB A. JI., Musunne A. B., CamopykoB A. B.
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Annotation. The article discusses the feasibility of a comprehensive replacement of relay
protection devices with microprocessor terminals using the example of the Krasnoyarsk Railway.
Two stages of modernization of relay protection devices are proposed. The main advantages and
disadvantages of microprocessor terminals, functionality are described. Two main types of
terminals are proposed - Inter and CZA, which will be installed at enterprises.

Keywords: Catenary feeders, traction substation, digital terminal, relay protection, InTer,
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PREVENTION OF ICE DEPOSITION ON CONTACT WIRES OF RAILWAY

CONTACT NETWORK
IIPEJOTBPAIIIEHUE OTJIOKEHUS I'OJIOJIEJIA HA KOHTAKTHBIX ITIPOBOJAX
’KEJIE3HOJIOPOKHOM KOHTAKTHOM CETH
Valyanov D.P.
Student
Naumenko A.A.
Student
Shchegoleva T. V.
Art. Lecturer

Annotation. In this article, the methods used to combat ice formations on the contact wires of
the railway contact network were considered. The essence of currently existing methods of dealing
with ice and the possibility of combining some methods to improve the efficiency of ice removal was
described. A method based on the use of a special anti-icing agent was proposed. The use of a
specific anti-icing liquid and a device for applying it to a contact wire is proposed. The principle of
operation of the installation for applying a special agent is given.

Keywords: Contact suspension, contact network, traction power supply system, ice, anti-icing
agent.

Introduction.

KonTtaktHas ceth (nanee KC) siBiseTcss BaKHOM, HE MMEIOIICH pe3epBa 4acThIO
TATOBOI'O JJICKTPOCHAOKEHUS, SKCILTyaTallds KOTOPOW B 3UMHHUN MEPHOJT BPEMEHU
OCOOCHHO CJIO)KHAa M3-3a TOTOJHBIX (HakTOpoB (TOJOJNENHBIE OOpa3oBaHus),
NPUBOAAIIME K BO3HMKHOBEHHUIO Pa3IMYHBIX  HeWcnpaBHocTer. Jlig  ux
MPEAOTBPAICHUSI B JAHHOW CcTaThe OYyAYT PacCMOTPEHBI CYIIECTBYIOIIUE CIIOCOOBI
O0pBHOBI ¢ TONONETOM U OYCT MPEI0KEH METO/I, KOTOPHIN MOBBICUT d(PPEKTUBHOCTD
O00pBOBI U YUIET BO3MOKHOCTH COBMECTHOTO MPUMEHEHHS YKe CymiecTByomux [1].

Ha ceromnsimamii neHp TpoOieMbl OOJIENEHEHUS YCTPOWCTB TSATOBOTO
anekTpocHadxkenuss B OAO «PXK]» pemarorcst cieayonmmMu METOIaMHU:

MexaHnueckui METOJ] (BuOpomanTorpadpwl, CIIeIMAIIbHbBIC
roJIOJIEMOOYUCTUTENbHBIE ycTaHOBKH (nmanee MOI), ckpeOku) 3akitouaercs B
HCTIONBb30BaHUU ycTaHOBOK Tuma MOI, a Ttakke BuOpomnantorpadoB, KOTOpbIC
HMMEIOT BBICOKYIO 3((PEKTUBHOCTD, €CJIU CJIOM TOJIONEIHBIX 00pa3oBaHui 10 4 MM

OnexkTpuyeckuid Metoh (MpoPUIIAKTUYECKUI TOJIOTPEB M IUIaBKa TOJIOJIENA)
OCHOBAH Ha MPOIYCKAaHUM TOKa MO KOHTAKTHBIM mpoBojaam (manee KII) ot Tsropoi
MOACTAHIIUU. ITOT METOJ UMEeT TMPEeUMyIIecTBa B OBICTPOTE OUUCTKE U
BOCCTAHOBJICHUM HOPMAJIBHOTO peXHMMa padoThl, HO HEJOCTATKOM SIBJISIETCS
MOBBIIIIEHNE SHEPro3aTpar, 0COOCHHO MPU MPODHUIAKTHYECKOM MOJIOTPEBE YCTPOUCTB
KC.

XUMUYECKAM  METOJ  pEaiu3yeTcs Ha  NPUMECHEHHM  CIEHHAJIbHBIX
AHTUTONIONEMHBIX KujKocTel (manee AXK) i cmasok, KoTopele HaHocsTcs Ha KII.
Cpok ciyx0bl Takux BemiecTB cocTaBisieT 30 — 45 CyTOK B 3aBUCUMOCTH OT
MOTOJIHBIX YCJIOBUI

B03MO0XXHOCTH COBMECTHOTO NPUMEHEHUS PEICTABICHHBIX BBIIIE METOJIOB:
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CoBMECTHOE TIPUMEHEHHE DJIIEKTPUYECKOTO M MEXAHMYECKOTO METOJOB
I[eJIECO00pa3HO B 0CO00  DKCTPEMAIBHBIX TIOTOMHBIX  YCIOBHUSAX, KOTOPBIC
XapaKTEPU3YIOTCS MNPOJOJIKUATEIIBHBIMA OCaJKaMH B BHUJIE JEASHOTO JOXKISI W
cuinbHOTO Betpa. [Ipu Takom crocobe OUMCTKE COKpaIaeTcsi BpeMs OUYMCTKH 3a CUET
MPEBAPUTEILHOTO MPOITYCKaHUs TOMOJIHUTENBHOTO TOKA IS pacTallyIuBaHuUs JIbJa,
KOTOPBIA B CBOKO OYEPEAD JIETKO OYUIIAECTCS MEXAHUYECKAM METOJIOM.

[IpuMeHeHrne XUMHYECKOTO M MEXaHWYECKOTO CHOCOOOB Ieecoo0pa3Ho BO
BCEX OCTAJBHBIX CJIy4dasiX, KOTJa MOTOJHbIC YCIOBHUS HE TaKUE HSKCTPEMAJIbHBIE.
IToBepxHocTHass méHka AJK CHWXKAET CWIy CHEIJICHHS JbAa C MPOBOJAOM, YTO
00Jier4aeT yCJIOBHS OUUCTKHU.

B nanHO# cTaThe MBI MpeajiaraéM COBMECTHOE MCIIOJIb30BAHME XUMHUYECKOTO U
MEXaHHYECKOTO METOI0B OOphOBI ¢ ToJo€noM Ha KpacHosipcko# jkelie3Ho# Jopore,
T.K., TI0 HAIlIeMy MHEHHUIO, OHU CMOTYT OOECIEYUTh HEOOXOIUMBIM YPOBEHB 3aIIUThHI
KIT ot romonémuplx 00pa3oBaHU, a, CIEIOBATEIIBHO, ATO IIOBBICUT KadeCTBO
TOKOCBhEMA MOJIBUKHBIM COCTABOM, CHU3UT BEPOSTHOCTD MOSBICHUS HEUCIIPABHOCTEN
B pe3yJIbTaTe BO3JICUCTBUA I0OJ0JENA HA KOHTAKTHYIO MTOABECKY, MPU CPABHUTEIHLHO
HEOOJIBIIIUX HSKOHOMHUYECKUX 3aTparax M BO3MOXHOCTH TPUMEHEHHUS Ha BCEM
npoTsikeHnu Kpacnosipckoit noporu [2].

[IprimMep COBMECTHOTO MPUMEHEHHS JAHHBIX METOJIOB:

B xauwectBe anHTHromonémHoro cpenactsa Oyaer wucmosb3oBaThess AKX
«DEFROSTER RW», koTtopas npencraBiaseT coooi HezamMep3arolnyro, OECIBETHYIO
AKUJKOCTh U MPEOTBPAIIAeT 00pa30BaHUE HAJIeU, CKOIUJIEHUsI MOKporo cHera Ha KII

13].

OcCHOBHbIE TEXHUYECKUE XxapakTepucTuku AXK:

Bo3MoxHocTe HaHeceHus: BemiectBa Ha KII meTromom cMauuMBaHusA WU
pacnbuieHus; TemmepaTypa BCIBIIIKA BEHIECTBA B 3aKPBITOM TUrJE — HE MeHee 100
°C; TemnepaTypa KpuCTAIIM3allUM BEIIECTBA ISl KOHIIEHTpaTa — HE Bblllle MUHYC 60
°C; BeliecTBO TpakTHYECKH HE BbBI3BIBAET KOPPO3HI0 METAIOB, CIUIABOB, HE
pa3pyliaeT noJuMephl, pe3UHBI U JIAKOKpacoyHble OKPbITUS; [Ipenocrapiser coboit
OJTHOPOJHYIO OCCIBETHYIO KHUIAKOCTb 0€3 MEXaHWYECKHX IMpuMeceil; ['apaHTHiTHBIM
CpOK XpaHeHud — 3 roaa [3].

Jis nHanecenns AXK na KII mpennaraercss HCNONb30BaHHWE CHELNUATIBHOTO
YCTPOMCTBA [JI1 HAHECEHUsS 3alIUTHOTO MOKPBHITUSA, KOTOPOE YCTAaHABIMBAETCS Ha
4eThIpEXOCHYIO0 aTdhopmy. Ha maHHOM yCcTpOoicTBE BO3MOKHO MPUMEHEHHUE PA3HBIX
A, xoTopble HMMEIOT Pa3IMYHYI) BA3KOCTh M THUI. Takke YCTpPOHCTBO MOKET
npuMeHaThesd Ha KC moCTOSSHHOTO U MEPEMEHHOT0 TOKA, JIJI1 BCEX TUIIOB MOJBECKHU.
YCTpoiicTBO B aBTOMATHUYECKOM PEXKUME MIPOXOAUT COMPSHKEHUST aAHKEPHBIX
YYaCTKOB, BO3YIIHBIX CTPEJIOK MU CEKIIMOHHBIX U30JISITOPOB [4].

PaGoThl MOTYT BBITIOJIHATHCS 0€3 CHATHS HANPSKEHUSI C TOKOBEAYILUX YacTed U
0e3 mepepbiBa B JBIKEHUM II0€3]I0B, T.K. YCTAaHOBKa OyJeT UEIUISIThCI K
aBTOMOTpHUCE, KOTOpasi CMOXET JBHUIaThCsi CO CKOpocThio J0 40 km/4 B
temnepatypaoM auanasoHe ot mMuHyc 40 °C no mmoc 40 °C. [Jnsg 3amuTHOrO
HaHeceHus: AJK onTUMaIbHBIMUA CYUTAIOTCS TeMneparypsl oT MuHyc S °C 1o mitoc 5
°C, a B KauecTBE CPEJICTBA PACTAILIMBAIOLIETO U PA3MATYAOLIErO TOJIONEN OT MUHYC
25°C no 0 °C [4].
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[IpyHuMI  ACUCTBUSA yCTAHOBKM JUIsl HAHECEHUS 3allUTHOTO IOKPBITHS
«Komubpu» (pucyHok 1) 3axmrouaercs B TOM, 4YTO JIONACTH Baja, BpallasCh U
MOOYEPETHO MOTPYkasiCh B 0aK C CHEIHATBHOM KHUIKOCTHIO, 00pa3ytoT BOCXOISALIHIA
BHUXPEBOI OTOK, KOTOPBIM HANpPaBIIIET €€ BBEPX MO CIELHAIBHBIM KaHalaM, I1€ OHa
yxxe HaHocutcs Ha KII. [lannas ycranoBka criocoOHa paBHOMepHO HaHOcUTh AJK Ha
KII Ha BcéM auara3zoHe 3ur3aroB [4].

1 - ruapobax;

2 - reHepaTop;

3 - PO3EeTKH;

4 - mpeoGpa3oBaTells 9acTOT;
5 - mpo6aecKoBEIH MasgI0K;

6 - IpOKEKTOP;

7 - EMKOCTB;

8 - ImacTHHBI EMKOCTH;

9 - TeneckONMHYECKHH MOIYTb;
10 - xapkac ycTAHOBKH.

PucyHok 1 — YcTpoMCTBO VIt HAHECEeHUsI 3AIMTHOI0 NOKPbITHA «Koamopmw»
Ucmounux: [4]

VceranoBku MOI'-6, MOI'-7 BBIIIOJIHEHBI Ha TEJICCKOIMMYECKOM IOJBEMHHUKE H
MOHTHUPYIOTCSI Ha aBTOMOTPHUCE WA TPHUIICTTHONW TIaTGopMe M CIIOCOOHBI OYHUIIATH
TOJIOJIE]T TIPY IBFDKEHUH CO CKOPOCTHIO 10 40 km/4. [5]

[Ipennaraercss coBMeCTHOE UCIOIb30BaHUE ycTtaHoBok (MOI'-6, MOI'-7) u
yctporictBa HaneceHus: AXK nHa KII «KomuOpu», kotopsie OyayT KpemuTbes K
aBToMoTpuce (pucyHok 2). VYcrpoiictBa MOI' Oynyr ouumare KII or yxe
HMMEIOIIUXCS TOJIONEAHBIX 00pa3oBaHuii, a ycTporcTBo «KombOpu» Oyner HaHOCUTh
cnenuaibHyto AJK, koropas Oyner NpensTCTBOBaThH OOpa30BaHUIO TOJIONENA U
obJieryaTh OYMIICHUE OT TOJIoNI€Na B JajbHEHIeM, T.K. CHJIa, C KOTOPOW TOJIONEN
oyner nepxatbcst Ha KII, Oyner 3HauuTEILHO MEHBINIE, YeM 3Ta K€ cujia, HO 0e3
HUCIOJIL30BaHMUs crienuaibHou AJK.

W
'L-7  1-ycrpoiictBo MOT;
_ ¢ 2 -37IeKTpoABHraTelsb;
"B 3 - moABHKHAA paMa;
4 - MOTOp - PEIOYKTOB;
5 - maatdopma;
%) 3 6 - apToMoTpHCca AJIM;
2 = 7 - yctanoBka "KoauGOpH'
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Pucynok 3 — Ouncrka rosoaéna ¢ KII yecranoskoit MOI' — 7 u «Komopmw»
HUcmounuk: [5]
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[Ipennaraemoe coueranue MetooB ourcTku KII oT rononéaueix oOpa3zoBaHmil
¢ ucnoabs3oBanuem crnenuanbHoi AXK «DEFROSTER RW», a Takxke ycTaHOBKH
«Konmubpu» wu aBtomoTpuchl AJIM mnoBeicuT 3(PexkTUBHOCTH OOpBOBI ¢
roJIOJIEMHBIMU  00pa30BaHMSIMU B palioHaX C HEOJArONMPUATHBIMU TOTOJHBIMU
YCJIOBUSAMM.

Cnncok UCNOJIb30BAHHBIX HCTOYHUKOB

1 Tpyouunn M.A., JlykameBuu O.I'. IlpoGnema rosionéna Ha mnpoBOJAX
BO3JYIIHBIX JIMHUA CUCTEMBI 3JICKTPOCHAOKEHHUS KEJIC3HOJAOPOKHOTO TpPaHCIIOPTa
//HX)eHepHbIT BECTHHUK JloHa, 2017, No4 [caliT] URL:
http://www.ivdon.ru/uploads/article/pdf/TVD 241 Trubicin.pdf 6e7b9ab664.pdf
(lata obpamenus 14.04.2022). — TeKCT: 31EKTPOHHBIM.

2 IlpenoTBpallieHHe OTJIOXKEHUS TOJIOJENA HAa KOHTAKTHBIX  IPOBOJAX

KEIIE3HOJOPOKHOMN KOHTAaKTHOM ceTH [cailT] URL:
https://eoi.rzd.ru/Ex/Claim/View/203 (/lata obpamenuss 14.04.2022). — Tekcr:
AIEKTPOHHBIN.

3 AHTHOONENCHHUTENbHAS JKUIAKOCTh JUIA IKEJIE3HOJOPOKHOTO TPAHCTIOPTA
[caiitr] URL: https://himavangard.ru/catalog/antiobledenitelnye-zhidkosti/ (/lata
oOpatenus 14.04.2022). — TekcT: 31€KTPOHHBIN.

4 Kapta Texnonorudeckoro mnporecca Ne 298/21. Yreepxxaena Tpancanepro ot
30 uronst 2021 1. Ne TO — 106/6. — Tekct: HeMOCpeICTBEHHBII.

5 PabGora KOHTAaKTHOM CE€TH W JICUCTBHME TEpPCOHANAa B  CIIOXKHBIX

METEOPOJIOTUUECKUX YCIIOBUSIX [cailT] URL:
https://studref.com/482047/tehnika/rabota kontaktnoy seti deystvie personala sloz
hnyh meteorologicheskih usloviyah (Jlara oOpamenus 14.04.2022). — Tekcr:
BJICKTPOHHBIM.

Annotation. In this article, the methods used to combat ice formations on the contact wires of
the railway contact network were considered. The essence of currently existing methods of dealing
with ice and the possibility of combining some methods to improve the efficiency of ice removal was
described. A method based on the use of a special anti-icing agent was proposed. The use of a
specific anti-icing liquid and a device for applying it to a contact wire is proposed. The principle of
operation of the installation for applying a special agent is given.
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Abstract. Transportation analytical models are an important practical tool for traffic analysis
at signalized intersections. The mathematical models presented in this paper are used in
calculations to determine the effect of changes in traffic demand and capacity (traffic signal
parameters) on traffic efficiency

Keywords: signalized intersections, traffic delays, lane congestion, saturation factor.

Introduction

Some transport analytical models have been developed to estimate the average
(specific) delay per vehicle (isolated fixed time) at a signalized intersection as a
function of traffic demand and traffic signal parameters (e.g., Webster, 1958; Webster
& Cobbe, 1966; Miller, 1978).

According to Webster [1, 2], the average vehicle delay at a signalized
intersection is calculated using the following formula

C-(1-1) X?
= +
2.-1-4-X) 2-¢q-(1-X)
where C - cycle length (sec);
A - the fraction of the green signal in the cycle. Calculated by the formula

A=, 2)

—0,65-3(C/q%) X** (sec/veh), (1)

where t, - effective green time (sec);
q - arrival rate (veh/sec);
X - degree of saturation (flow to capacity ratio). Calculated by the formula

q
oA 3)
where ¢, - saturation flow (veh/sec).

At high degrees of saturation when X — lor X >1 formula 1 cannot be applied
because of the expression in the denominator, because under these conditions it loses
its meaning.

Miller [1, 2] proposes to use, when calculating the vehicle delay, such value as
the queue length at the stop line at the moment of the end of the green light, which in
this case is calculated by the formula

qyA-C

H

_1,33.ﬂ.
e X

N, = 2 1-X) (veh/sec). (4)
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When calculating the queue length at the stop line at the moment of the end of
the green signal in the denominator of formula 4 is the expression (1 - X )

Consequently, the formula makes no sense with X —1 or X >1. Then the second
term of formula 5 will be zero, so the formula is simplified. As we can assume, at
large values of the lane load factor X (i.e. when X >1) the values of specific delay
d will not be calculated quite correctly.

As we can see, the Webster’s and Miller’s models do not take into account such
parameters as the duration of the peak period or the value of congestion, and can not
be used at high values of the lane load factor.

Calculation of specific traffic delay before the stop line at a signalized
intersection under the condition of congestion by Brilon and Wu, as well as by Robin
Smit, is proposed to perform by the formula

_C(=a) | N,
= 2-(1_/1.)()+qﬁ ¥ (sec/veh). (6)

However, there are differences in the calculation of the queue length N at the

intersection at the moment when the green light ends. Both authors define the
moment when the queue appears as the moment when the degree of saturation X
reaches the maximum value X, after which oversaturated cycles will be observed.
According to Brilon and Wu [1, 2], in the presence of congestion with the
degree of saturation X, <X <1,14 queue length (veh/sec) at the intersection at the

end of the green light is calculated by the formula

N, =524. !y g, A-|109-X -1+ |(1-1,09- X ) +
3600

(1,09- X —X )-3600 )
175-q,-1-T, |
and when X >1,14

N, =900-—Lo g gl x =14 |- x) 4 X Z092-X7008):3600 | = o)
3600 300-q,-A-T,

where 7, - duration of the peak period, h;
X, - the maximum degree of saturation, above which congested cycles will be
expected. Calculated by formula
X, =0,67+0,001667-q, .. 9)
Smith [3] is based on Miller's model and proposes to calculate the queue length
at the intersection at the end of the green light by the following formula

N,=0,257-q, -/1{()(—1)+\/(X—1)2 +12.().(/;.X0)}(Veh/sec), (10)

4y

where 7 - the observation period, sec. It is assumed that the duration of the peak
period will be taken as the observation period 7, , sec.

Statement of basic materials
According to [1, 2, 4], the curve of intensity distribution at the inlet during the
peak period has the form of a parabola, cosine or triangle. In different conditions it is
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most often a parabola with the following parameters:
- the spread of the distribution of traffic intensity at the inlet Z =0,4;

- duration of the peak period 7, = 3600 sec.

To make the difference in calculations of specific delays at signalized
intersections clearer, Figure 1 below plots the dependence d = f (X ) based on the
following input data: C =60 sec.; 1 =0,4; ¢, =0,4 (Table 1).

Table 1 - Calculation of specific delays at a signalized intersection using
Webster’s, Miller’s, Brilon and Wu’s, Smith’s models

To (sec) 3600 3600 3600 3600 3600 3600 3600 3600 3600 3600 3600 3600
C (sec) 60 60 60 60 60 60 60 60 60 60 60 60
ts (sec) 24 24 24 24 24 24 24 24 24 24 24 24
A 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4

q (veh/sec) 0,016 0,032 | 0,048 | 0,064 0,08 0,096 | 0,112 | 0,128 | 0,144 0,16 0,176 0,192
qu (veh/sec) 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
X 0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2

Xo 0,686 0,686 | 0,686 | 0,686 | 0,686 | 0,686 | 0,686 | 0,686 | 0,686 0,686 0,686 0,686

Webster’s model:

dw (sec/veh) 10,44 ‘ 11,27 | 12,25 | 13,45 ‘ 14,96 | 17,01 | 20,06 ‘ 25,54 ‘ 40,50 ‘ - ‘ - | -

Miller’s model:

Nom (veh) 0,000 0,000 | 0,000 | 0,002 | 0,016 | 0,080 | 0,285 | 0,892 | 3,163 - - -
dm (sec/veh) 11,25 11,74 12,27 12,88 13,65 14,87 17,12 22,03 37,47 - - -
Brilon and Wu’s
model:
Nobw (veh) 0,00 0,00 0,00 0,00 0,00 0,00 0,48 1,99 7,16 20,13 36,86 61,06
dbw (sec/veh) 11,25 11,74 12,27 12,86 13,50 14,21 18,00 28,33 61,62 143,81 249,67 402,39

Smith’s model:

Nos (veh) 0,00 0,00 0,00 0,00 0,00 0,00 0,07 0,84 2,91 11,65 34,05 61,23

ds (sec/veh) 11,25 11,74 | 12,27 | 12,86 | 13,50 | 14,21 | 1544 | 21,15 | 35,09 90,79 232,11 | 403,44

Authors " development

As can be seen from Table 1, the results of calculations of specific traffic delays
at a signalized intersection using the four models are partially similar.

However, if we depict the dependencies graphically, as done in Figure 1, we can
see that the calculation of specific traffic delays at a signalized intersection, proposed
by Smith, gives more accurate results when X =0,6 —1,2. When X >1,2 Brillon and

Wu's and Smith's formulas give almost identical results.

The model proposed by Smith is included in the SIDRA (Signalized Intersection
Design and Research Aid) model (Akgelik, 1980; Akcelik, 1981; ARRB, 1990),
which is widely used by engineers to analyze the performance of traffic signal control
facilities in Australia and overseas. Smith noted [3] that there are strong similarities
to other working traffic models, such as those used in the US Highway Capacity
Manual, which is the standard traffic manual worldwide, and the TRANSYT traffic
model, which is widely used to optimize traffic signal control (e.g., Robertson,
Wilson & Kemp, 1996).
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e\ ebster’s model: 10,44 | 11,27 | 12,25 | 13,45 14,96 | 17,01 | 20,06 | 25,54 | 40,5
e===\liller’s model: 11,25 | 11,74 | 12,27 | 12,88 | 13,65 | 14,87 | 17,12 | 22,03 | 37,47
BrilonandWu’smodel:| 11,25 | 11,74 | 12,27 | 12,86 | 135 | 1421 | 18 | 28,33 | 61,62 |143,81|249,67| 402,39
e===Smith’s model: 11,25 | 11,74 | 12,27 | 12,86 | 13,5 | 14,21 | 1544 | 21,15 35,09 | 90,79 | 232,11| 403,44

Figure 1 — Dependence of the specific delay on the degree of saturation: Row
blue - by Webster's formula; Row red - by Miller's formula; Row green - by

Brillon and Wu’s formula; Row purple - by Smith's formula
Authors” development

In addition, the working models used for unsignalized intersections (marked
intersections, traffic circles) show strong similarities to Smith's model (e.g., Berka &
Boyce, 1994; Akgelik & Troutbeck, 1991; Akgelik, Christensen & Chung, 1998).
Thus, using a model other than the SIDRA model will generate similar conclusions.

Conclusions

The above is mainly a discussion of a number of working models that are
currently in use. These models appeared in earlier works of the authors. The
parameters of the formulas were developed using deterministic queuing theory for
saturated conditions and standard expressions for unsaturated conditions. Brilon and
Wu's model and Smith's model showed good agreement with field observations.

References:

1. Vrubel, Yu.A. Traffic characteristics: educational and methodological manual
for students of the specialty 1-44 01 02 Traffic management / Yu.A. Vrubel — Minsk.
: BNTU, 2007. — 268 pages (in Russian).

ISSN 2567-5273 24 www.moderntechno.de



Modern engineering and innovative technologies Issue 20 / Part 2 (N§I&

2. Vrubel, Yu.A. Traffic management: in 2 parts / Yu.A. Vrubel - Part 2. - Mn.:
Belarusian Road Safety Foundation, 1996. — 306 pages (in Russian).

3. An examination of congestion in road traffic emission models and their
application to urban road networks / Robin Smit, M. Sc. — School of Environment
Planning, Griffith University, 2007. — Mode of access:
http:/www4.gu.edu.au:8080/adt-root/uploads/approved/adt-
QGU20070724.155421/public/02Whole.pdf. — Date of access: 15.01.2022.

4. Ieenr O.A. Mopenn pacyeTroB YAENBHBIX 3aJEPKEK TpaHCIOpPTa Ha
perynupyemMoM Tnepekpectke // JlanbHuit BocTok. ABTOMOOWJIBHBIE JOPOTH U
0€30MacCHOCTh JIBHXKCHHS: MEXIyHApPOIHBIA COOPHUK HAYYHBIX TPYIOB / TOJ pell.
[1.A.ITeruna. — Xabaposck: M31-Bo TuxookeH. roc. yu-ta, 2009. - Ne9. — 428 c.

Annomauusn. Tpancnopmuvle anHanrumuyeckue MoOenu AGIAOMC BANCHbIM NPAKMUYECKUM
UHCIMPYMEHMOM OISl AHANU3A OBUNCEHUs HA pe2yIupyemvlix nepekpecmkax. Mamemamuueckue
Mooenu, npedcmasienHvle 8 OAHHOU CMambve, UCNONb3VIOMC 8 BbIYUCIeHUSAX O/ OnpedeleHUs
BIUAHUSA UBMEHEHUsT MPAHCNOPMHOU NOMPeOHOCMU U NPONYCKHOU CHOCOOHOCMU (napamempbl
c6emo@opHOl cCucHaIU3aAYUU) Ha IPHEKMUBHOCTL MPAHCHOPIMHO20 OBUNCEHUSL.

Knrwouegvie cnoea: pezynupyemvie nepekpecmku, 3a0epixcKu mpancnopmad, 3azpy3ka noiocsl
o0sudiceHuem, Kodghghuyuenm HacvlueHusl.

Article submitted: 20.04.2022 r.
© Dauhulevich V. A.

ISSN 2567-5273 25 www.moderntechno.de



Modern engineering and innovative technologies Issue 20 / Part 2

(S
http://www.moderntechno.de/index.php/meit/article/view/meit20-02-045
DOI: 10.30890/2567-5273.2022-20-02-045

UDC 625.144.5

DETERMINATION OF THE OPTIMAL TRAIN SPEED

IN CURVED SECTIONS OF TRACK
ONPEJEJIEHUE ONITUMAJIBHON CKOPOCTH IMMPOXOXKJAEHUS
MOE3JIAMHA KPUBOJJMHEMHBIX YYUACTKOB ITYTH
Kravchenya I.N. / KpaBuens U.H.
Ph.D. in Engineering Science., as.prof. / k.m.H., 0oy.
ORCID: 0000-0002-2670-639X
SPIN: 9108-9419
Dubrovskaya T.A. / lyopoBckas T.A.
Ph.D. in Engineering Science., as.prof. / k.m.H., 0oy.
ORCID: 0000-0003-0044-6056
SPIN: 1826-2295

Abstract. The problems of railroad design technical reconstruction aimed at ensuring train
protection in introduction of high-speed traffic on the rail lines have been addressed. The problem
of determining the optimal speeds of trains of each category under optimum outer rail cant,
compliance with the condition of uniform load on rail tracks, in which the running time of trains
along a curve of length will be minimal has been formulated. As a problem-solving technique,
Lagrange multiplier method and its applicability have been proposed.

Keywords: speed, curves, outer rail cant, outstanding acceleration, optimization.

Introduction

Increasing the speed of trains on existing railway lines with ensuring safety and
comfort carriage of passengers is one of the priorities. The economic growth has been
accompanied by an increase in the demand for high-speed transport, especially
railway one, as it provides citizens of the country with freedom of movement at
minimal time expenses.

The increase in train speeds produces considerable economic effect through
increased line carrying capacity, lower operating costs, labour costs reduction,
reduction of necessary car and locomotive fleet, and costs of fuels and electricity.
One of the major challenges of contemporary railway is reducing travel time of
passengers on transregional lines to the maximum permissible, taken in accordance
with the condition for ensuring minimal fatigue of organism. Despite the relevance of
the problem of the high-speed operation introduction, it is quite difficult to implement
it [1-4].

Statement of basic materials

Increase in speeds, while insuring safety and maintaining maximum facilities for
passengers, might be accessed by using new rolling stock, strengthening track
superstructure, and improving a rail line design [4].

The problem of determining the optimal speeds of train of each category in
curves may be formulated as follows:

Assume, there is a railway stretch with m independent (single-radius or

compound) curves on it and running trains of j-category (j =1,n).

For each category of trains are known:
Q; — the mass of trains of the j-category (t);
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N; —number of trains of j-category;
a; — outstanding acceleration (m/s?).

It 1s necessary to determine speeds v; (km / h) of j-category trains (j=1,7)on a

curve of certain radius R (m) at optimum outer rail cant # (mm), compliance with the
condition of uniform load on rail tracks # (mm), in which the running time of trains
along a curve of length / (m) will be minimal:

T=fv,v,..,v,) = lz&%min (1)
=1 Vi
in restricting:
— compliance with the condition of uniform load on rail tracks:
v =chvj2. =3,62ghTR, )
Jj=1
where
v2, — average square speed (km/h);
g = 9,81 m/s? — gravity acceleration;
S — track width between the longitudinal axes of the rails (m);
¢ = N;Q;

J T n
ZleQj
j=

In order to solve the problem of interest (1) — (2), it is appropriate to apply
Lagrange multiplier method [5, 6].
Let us compose Lagrange function:

n N n
L(vl,vz,...,vn,K):lZ—"+ 7{3,62ghTR—chv]2.J (3)
=1

=t Y

— present value of a j-category train.

Then identify partial derivative of Lagrange function for unknowns v; (j=1,n), A,
and set them to zero. As a result, we obtain the following system of equations:

OL(V}5...,v,,\) N; ,
w42 he v, =0, (j=Ln);
5 r ke =0 (=Tn) (4)
OL(vy,...,v,,\) , 8hR &,
™ 23,622 Y ¢ 12 =0.
a;\’ S j;cjv] (5)
As follows from the expression (4):
3
IN;=2kc,v;, (6)
where from
1
(NP 7
Vi T 2 ke, ' ()

Substitute (7) into (5) and find ZL}» :
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2
ZCJ 2}\(2] :3’6 2 (8)
Jj=1 J
g1

r(IN; )3 - hR

J 3:3,62g_,
Z[Mj c; 5 (9)

2
1) 36°ghR
ﬁ B n 2 17 (10)

1 3,6°ghR
o | 21| (11)
SZ(INJ>3CJ3'
j=1

. I . . .
Next, replacing 5, in (7), we get the speeds of j-category trains. The optimal

speeds of j-category trains in curves of certain radius at optimal rail cant, compliance
with the condition of uniform load on rail tracks are the following:

1
3,6°ghR | (N, )P
V= f 3 (—’J » (J=Ln). (12)
S Z:cj3 N?
=
Taking into account the optimal speeds of j-category trains in curve of certain
radius, the amount of travel time will be minimal and of:

_ 1 L
2
1
n 2 N. )3
r=IyN || EE (—J (13)
GBI
=1
Unbalanced acceleration of j-category train is determined by the formula:
2
vi gh . —
a.= -, = l,n , 14
T3er 50U (14)
or taking into account (12)
( 3
i
h ¢ )
(ljzg? ﬁ—l . (_]Zl,l’l). (15)
cj N
=

As follows from (15), unbalanced acceleration a; does not depend on radius of
curve R.
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The ratio N, /c; can be transformed as follows:

N NJZ;N/'Q/ Z}NJQJ
—L=—" = =m;, (j=Ln). 16
€ N;Q; 9 ' (10
The value m; is the daily number of trains reduced to j-category. Taking into
account (16), formulas (12), (13) and (15) can be represented as:
1

2

3,6 ghR L
v = 2 f = | mi G=Lm); (17)
SY.cIN}
=1
— 1 -1
P
L 3,6 ghR !
T=03N,|| =285 m | (18)
s N:
j=1
2
3
o, =8 T 1| (=T (19)

I Eaw
j=1
The optimal solution of problem (1-2) is represented by formulas (12), (13) and
(15) or (17)-(19) on the upper and right border of the rectangle a; <a,, and 4, <h,,.

Conclusions

Application of computer optimization methods in reconstruction of express and
high-speed railroad lines will make it possible to search for the optimal solutions in
the event of certain statement of the problem without significant material expenses
that at this time are one of the most important criteria of each research.
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Annomayun. OOHOU U3 NPUOPUMEMHBIX 3A0AY HCELE3HOU 00po2U AGIAemcs npodiema ee
MeXHU4eCcKol pPeKOHCMPYKYUU NpU B86e0eHUU CKOPOCHHO20 OBUICEHUS HA JHCEe3HOOOPONCHBIX
aunusax. Ceopmynuposana 3adaua onpeoenerus ONMUMAIbHLIX CKOPOCMell OBUJNCEHUS N0e3008
PA3TUYHOU Kame2opuu 8 KPUsblX npu ONMUMAIbHOM 8038bIULEHUU HAPYICHO20 pelbCd, COOM00eHUU
VCILOBUSL PABHOHAZPYICEHHOCMU PENbCOBLIX HUMEll, NPU KOMOPLIX 8peMsl X00d noe3008 No Kpugou
Oyoem MUHUMAnbHOU. [ 0OCMUdCEHUs Yeau UCCIe008aHUS UCHONb3YIOMCA MamemMamuyecKue
ONMUMU3AYUOHHBIE MOOENU U AI2OPUMMbL AHATUZA PA3TUYHBIX 0COOEHHOCELL HCENe3HOOOPOICHBIX
JUHUL. Mo Nno360/1em HA OCHO8e NOUCKA U ONMUMU3AYUU NPOEKMHBIX PeuleHUll COKpamums 00
MUHUMYMA 00po2ocmoswue u OnumenvHvle npoyeoypvl uzuyeckoco mooeiuposanus. B kauecmese
Memooa peuleHus NOCMABIEHHbIX 3a0ay NpPeolodHCceH MemoO HeONpeoeleHHblX MHodcumenel
Jlazpanoica u ykazaua yenecooopazHocms e20 npUMeHeHUs.

Knrwouesvie cnosa: ckopocmsv, Kpugvle, B036bIULEHUE HAPYICHOSO PENbCd, HENO2aueHHOe
VCKOpeHue, ONMmuMu3ayusl.

Article submitted: 25.04.2022 r.
© Kravchenya I.N., Dubrovskaya T.A.
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V]IK 528.92
APPLICATION ARCGIS FOR CREATION OF TOPOGRAPHIC PLANS M 1:

2000
3ACTOCYBAHHA ARCGIS Ui CTBOPEHHSA TOIIOI'PA®IYHOI'O IIVIAHY M
1:2000

Likhva N.V. / Jlixsa H.B.

senior lecturer / cmapwiuti 6ukiaoay

ORCID: 0000-0001-6656-5766

Stadnikov V.V./ Cragnixkos B.B.

c.t.s., as.prof. / k.m.H., 0oy.

ORCID: 0000-0002-2479-9780

Konstantinova O.V. / Koncranrtinosa O.B.

ces./K.eH

ORCID: 0000-0002-9336-9215

Kolosuyk A.A./ Konocwok A.A.

c.e.s., as.prof. / k.e.H., 0oy.

ORCID: 0000-0001-7220-4772

Odessa State Academy of Civil Engineering and Architecture,
Odessa, Didrihsona, 4, 65000

Oodecvra Oeporcasna akademis OyOigHUYMEa ma apximexkmypu,
Ooecca, syn./liopixcona, 4, 65000

Anomauia. Mema cmammi nonseac 8 po3podoyi MeopemuKo-memooOoa02iUHUX OCHO8
BUKOPUCMAHHA CYYACHO20 npocpamuoeo 3abesneuenns ArcGIS ons cmeopenns xapmoepagiunoi
OCHOBU HACeNeHUX NYHKmie. B pobomi npoananizosano mMoxciusocmi UKOPUCTAHHS NPOSPAMHO2O
3a6e3neyents, 3aNPONOHOBAHO MeOPeMmUKO-MemoOO0a02IUHI OCHOBU BUKOPUCMAHHA CYYACHO20
npoepamuoco 3abezneuenus ArcGIS ons cmeopenns kapmoepaghiuHoi 0OCHOBU HACENEHUX NYHKMIS,
BUCBIMIEHO OCHOBHI HANPAMKU 3ACMOCYBAHHA pe3yivmamis kapmozpadyysauts. B pesynomami
pobomu 6yn0 6un6IeHO HU3KY Nepesas GUKOPUCMAHHA npocpamuozo 3abesneuenns ArcGIS ons
yineti eeodesii ma kapmozpagii.

Knrowuosi cnosa: monoepagiunuii niaw, nacenenuti nynkm, ArcGIS, kapmoepagis.

Berym.

CrtBopenns Tonorpadiuyaux mianiB macmradis 1: 500, 1: 1000, 1: 2000 € onaum
13 3MICTOBHUX 3aBJlaHb Yy CydYacHii kaprorpadii, ake BOHH CIYyTIYIOTb
KapTorpadiuHOI0 OCHOBOIO I PO3pOOKM MICTOOYIIBHOI Ta 3€MJICBIOPSIHOI
JTOKyMEHTAIli1 Ha MICIIEBOMY PiBHI.

Tpanuiiitai METOIMU THCTPYMEHTAIBHOT 3MHOMKH 3 BUKOPUCTAHHSM €JIEKTPOHHUX
TaxEOMETPIB YacTO 3aliMaroTh TPUBAJIUN Yac 1 MOB'S3aHl 31 3HAYHUMHU BUTpaTaMH.
Henouniku iHCTpyMEHTaIbHOI 3HOMKH OYEBHJIHI MPU MPOBEJICHHI MOJIBOBUX POOIT HA
3HAYHUX 3a IJIOMICI0 BAXKKOIMPOXIIHUX 00'€KTaX, KOJU CTOITh 3aBJaHHS B KOPOTKI
TEepMiHM OTpUMaTu Tonorpadiyni mianu macmradis 1: 500, 1: 1000, 1: 2000.

ArcGIS Desktop — reoindopmamiiinuii mporpaMHuil NPOAYKT pO3pOOIeHUI
aMepuKkaHChkoro komrmaniero Esri. [lo #oro ckiaay BXOASATh 1HTErpOBaH1 JIOJAATKU
ArcMap, ArcCatalog, ArcScene Tta iHmi. ArcMap — OCHOBHUW JOJATOK,
MIpU3HAYEHUH JJIsI CTBOPEHHS 1 00pOOKU TeojaHuX 1 KapTorpadiuHUX MPOTyKTIB.
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OCHOBHHUI TEKCT.

daitnoBa 6a3a reofJaHuX Ui CTBOPEHHs TomorpadiyHuX IJIaHIB y MaciuTadi
1:2000 cknagaeTbes 3 HaOOpy AAHMX YCEPEOUHI SKOTO MICTSTHCS KIAcH JaHHUX
pizHux TumiB. [IpocTopoBi 00’ €KTH 3rpynoBaHi y KJIacu JaHUX BIAMOBIIHO A0 BUMOT
Knacudikaropa indopmanmii, ska BiZoOpa)kaeTbCsi Ha TomorpadiyHUX IJIaHaX
macmta6iB 1:5000, 1:2000, 1:1000, 1:500 (mani - Kmacudikarop).

VY 6a3i reojaHuX MICTIATBHCS KJIACH JaHUX YOTUPHOX THIIIB:

® TOYKOBI — MICTSITh TOYKOBI 00’ €KTH;
® JIHIMHI — MICTSTH JIIHIMHI 00’ €KTH;
® TIOJIITOHAJIBHI — MICTATH MOJITOHATBHI 00’ €KTH.

Knacu anoramii — MICTATh MIANKCH Ha KapTi, 30epiraroTh MapaMeTpu
B1JI0OpaXEHHS TEKCTY; OCKUIBKM MU BUKOPHUCTOBYEMO 00’ €KTHO-3B’sI3aH1 aHOTAIlii, y
0a3l JTaHUX TaKOX MICTATBCS CIIyOOB1 KJacu, SKi MIATPUMYIOTh 3B’SI30K MIiX
AHOTALIAMH Ta 00’ €KTaMHU J0 SIKUX BOHH BITHOCSITHCS.

[linTunm — ne mArpynu mpocTOpoBHX OO'€KTIB Kiacy JaHUX 3 OJIHAKOBUMU
aTpuOyTamu, sIKi BUKOPUCTOBYIOTHCS SIK MeTO/ Kiacudikaiii qaHux. Takum 4uHOM,
HE TOTPIOHO IIOpa3y CTBOPIOBATU HOBUM O0O0’€KT 13 «IIYCTUMH» 3HAYCHHSIMU
atpuOyTy. HoBHil 00’€KT 0oApa3y BIAHOCUTHCS A0 BU3HAYEHOrO 1 0OpaHOro mnepen
CTBOpPEHHSM KJIacy JaHHX.

[linTumu farTh 3MOTY30UIBIIUTA MPOAYKTUBHICTE 0a3M TE€OJIaHMX IIJISIXOM
MOJAHHS PI3HOMAHITHUX OO0'€KTIB PEATBHOTO CBITY SK MIATPYNH MPOCTOPOBUX
00'€KTIB MEBHOTO KJIACYy JaHMX, 3aMICTh CTBOPEHHS HOBUX KJACIB MPOCTOPOBUX
00'e€KTIB JJ11 KOKHOTO 00'€KTa.

ATpuOYyTHBHI TOMEHU - 1€ MpPaBWIA, IO OMHCYIOTh MOMYCTUMI 3HAYCHHS JIJIS
PI3HUX THUIIB TMOJIB 1 3a0e3MeuyloTh IUIICHICTh JaHUX. ATpUOYTHBHI JOMEHU
BUKOPHUCTOBYIOTHCS JUIsl OOMEXKEHHS Jl1alla30Hy 3HAYEHb, JOMYCTUMHUX JIJISI TIEBHOTO
aTpuOyta Tabnuii abo Kjiacy MNpoCcTOpoBHX 00'ekTiB. kim0 o00'€ekTH Kjacy
MPOCTOPOBUX O0'€kTIB a00 O00'€KTHM Tabmuill 3rpynoBaHi B MIATHIH, KOXKHOMY
HiATHITY MOKe OyTH MPUCBOEHO aTPUOYTUBHUN JOMEH.

B sxocTi BuXiiHMX MaTepiaiiB Al pO3pOOJIEHHS TEOPETUKO-METOAOIOTIIHIX
OCHOB BHKOpPWCTaHHA TporpamHoro 3abesmeuenHs ArcGIS nmms cTBOpeHHS
tonorpadiyaux miaHie M 1:2000 B maHOMy AOCHIKEHHI BUKOPHCTOBYBAJIHCS
Marepiaiu aepodOoTO3HIMAHHS TEPUTOPIl HACEICHOTO MyHKTY, a caMe 00poOJIeH] Ta
3aKOOPAMHOBAHI TJIAHIIETH. (PUCYHOK 1)

CtBopeHHsT M(POBUX KapT 3AIMCHIOETHCS MUIAXOM BEKTOPH3allli MO pacTpy
aepokocMiuHMX 3HIMKIB y dopmatax TIFF 1 BMP. Ilpu Bekropu3zarii
BUKOPUCTOBYIOTHCSA IMAOJIOHM THUIIOBUX OO'€KTIB, IO 3a0€3MEUyI0Th aBTOMATHYHE
CTBOPEHHSI MOJIITOHIB.

[Iporpama miaTpumye:

v  HCOOMEKCHHI CIMCOK MIapiB, IO BH3HAYAIOTh aTPUOYTH BigOOpaXKCHHS
00'eKTIB: KOJIp 1 TOBIIKHY JIiHIi, 3aJIMBKY, YMOBHI 3HaKH Ta 1H.;
v HeOOMEXeHy KIJIBbKICTh IapaMeTpiB 00'€KTiB (OB 0a3H JaHHMX) 3 MOXKIUBICTIO

JOBUTFHOTO PO3MIIICHHS Ha KapTi Y BUTJISIIL IT1ITUCIB;

v/ 0i0JIiOTEKY YMOBHHX 3HAKiB, II0 MICTUTh OJMHOYHI, JiHiMHi, JiHiliHO-

Op1€HTOBAHI, JIHIHHO-MacIITa0OBAaHI 1 MJIOUIMHHI YMOBHI 3HAKH;
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v/ yIpaBIliHHs YEProBiCTIO BiIOOPaKEHHS IAPIB i OKPEMHX 00'€KTiB;
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Pucynok 1. @parmeHT aepooTO3HIMAHHA TEPUTOPII HACEJTEHOTO MMYHKTY
Asmopcobka po3pobka

Ha nmnepmomy ertami cTBOpeHHs KapTorpadidyHoi OCHOBHM BHUKOHYETHCS
aepo3HIMaHHs MICIICBOCTI Ta IMOJajblia o0poOKa 3 OTPUMAHHSAM 3aKOOPAMHOBAHUX
maaHmeTiB Macmrtady 1:2000, a Takok 3 MICIIEBOIO OpraHy MICTOOYayBaHHS Ta
aApXITEKTYpH OTPUMYETHCSA CJICKTPOHHUN OOMIHHUM (haiil 3 MeKaMu HACEJICHOTO
MyHKTY.

Jlami  BHUKOHYEThCS TomapoBa onu(poBKa OTPUMAHUX IUIAHIIETIB 32
J0TIOMOT 010 TporpamMHoro 3abe3nedeHHst ArcGIS B Takiit mocaig0BHOCTI:

1. Joporu, TpoTyapH, IOKPUTTS, MOCTH
2. bynisani, ciopyau,

3. Oropoxi

4. Boani 00’ ekt

5. ImkeHepHi Mepexi

6. PocaunHicTh

7. Penbed

[Ipu mudpyBaHHs AOPIT, 3BEPTAIOTH yBary Ha ix Mexi (3 00pTOBUM KaMeHeM/0e3
OOpPTOBOTO KaMEHIO).

Bunocuthcs Ha KapTy MaTepial HOKpUTTS: achaibT, OETOH, meOiHb, 1 T.J..

[[lomo MoOCTIB, PO3PI3HAIOTH OAraTONPOTIHHI, OJTHOMPOTIHHI, MaJll Ta MIIIOXI1THI.
Martepian cnopysa TakoXX TPONUCYETbCS Yy BIANOBIIHOMY psAaKy (OeTOHHUM,
3a711300€TOHHUM, METalYHuN, KaMm sHui, nepeB’siHuil). LudpyBanHio migisraioTh
Takox yci Tpyou (map TpyOu mijg goporamu).
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Jlns HaHeceHHs1 Oy/IiBeIb BUKOPUCTOBYIOTh HAcTymH1 mapu: bynimi, byaunku
3pyiiHOBaHl, bynunku nicHukiB, byauHku, 1m0 cnopymkyrooTbes, Bynku
TpancpopmatopHi, LlepkBu, kocthonu, Kipxu Ta 1H. OuUdpOBYIOTH OYAMHKHU IO
byHnamenTy. SKkmo ne aaMiHicTpaTuBHa OyAiBis, TO B psanky «lloscHioBanbHUM
HAIUC» MIANUCYEThCS MpU3HAUYEHHS OyAiBml (OyIUHOK KyJbTypH, MOLITA, Mara3ux i
T.1.)

CxomM OKOHTYPIOIOTH OKpemuMmH Tmapamu: Cxomau Ounst OyJuHKIB, TaHKIB Ta
Cxomu st migidoMy Ha pi3HI criopyau. [HOI1 MOpsiA 3 HUMU € MIJMIPHI CTIHKH, SIKI
TEX MOKa3yIOThCs Ha KapTi.

Takox omudpoBytoTh Bcl oropoxi, ArcGIS nHanmae pi3Hi mapu s 1LbOrO:
KaM siHi, 3a11300€TOHHI OTOPOXK1 3aBBUINKKA 1 M Ta Oiblle, Oropoxki IPOTSHI 3 3
JIPOTSHOI CITKH(BOJILEPH), 3 KOJIOUOTO APOTY, OrOpOKi MeTaneBl Buile 1 M 1 Oiiblie-
MeHIe 1 M/Ha kaM' STHOMY (PyHJIaMEeHT, Ooropoxi mu@epHi Ha PyHIAMEHTI Ta 1H.

Axmo npucaanbHa 3eMenbHa NUISHKA HE OOMEKEHa OTOPOXKEI0 I IIOTO €
map Mexa npucaauOHOT TUISTHKH.

Jlo BOoIHHMX 00’€KTIB BIAHOCSATHCS PIUKH, CTPYMKH, CTaBKH, KaHaBH, KaHaJIH.
Komanku BigoOpaxkaroThes mapom JomoBi ssMu 1 ciopyau ajis 300py BOJH, B CBOIO
yepry Oaceiinn € He obOimuboBani (map baceiinn) Ta oOnuiboBani (map baceitnu
00JIMIIHOBAH]).

Benuka yBara mpu cTBOpeHHI KapTorpadpiyHOi OCHOBU HACEJIEHOTO MYHKTY
MPUAUISETHCS HAHECEHHIO JIIHIN eJeKTponepenay Ha 3a0y10BaHiil TepUTOpii (BUCOKOI
Ta HU3bKOI HANpyTH), CTOBMIB, JixTapiB. I[iANKUCyeTbcs Ta BUHOCUTBHCS Ha KapTy
KUTBKICTh TPOBO/IIB Ta HAIpyTa.

Hazemuuii ra3 Takoxx oOUU(QPOBYETbCS 1 MIANUCYETHCS, IMOMIYAIOTHCS
ra3opo3MnoIb4l MyHKTI Ta madopo3noAuTbyl MyHKTH.

OOOB’A3KOBO BIAMIYAIOTHCS KOJOAA31 3 MEXAHIYHUM MIAHOMOM BOIM Ta
KOJoMsA31  orysioBl  (moku).  OcCTaHHI  BUKOPHUCTOBYIOTHCSI  JIJIE  HAHECEHHS
BOJIONIPOBOJTY, KaHami3amii. HaHocaThcs Ha KapTy 1 Ha3eMHI YaCTUHHM I1JI3EMHUX
CHOpY.

BaxnmuBoro wyactuHOr — TomorpadiuHOi KapTH € penbed. Buauisitorbes
TOPU30HTAJl OCHOBHI, JIOJJATKOBI Ta MOTOBIIEHHI. [IpOCTaBIAIOTHCS MO3HAYKU BUCOT
Ha TIEPEXPECTAX JI0Pir, MOCTaX, TpyOax, B 3aMKHYTHUX TOPU30HTANISIX. BucTaBistoTbes
MOKKYMUKHU HaIPSAMY CXUJIiB (OepriTpuxu).

Ha octannpoMy etari, KOJU Ha KapTy HaHeceHa Bcs iH(opmallis, BiTOyBa€eThCs
nemmdpyBaras (10JIb0B1 podoTH). Jlannii B poOIT BUKOHYETHCS IS TIEPEBIPKH Ta
MOPIBHSHHA KapTorpadigyHOro MaTepianay 3 CHUTYyaIll€l0 Ha MICIIEBOCTI, B PE3ybTaTi
SAKOTO BHOCATBCA (piHANBHI TpPaBKU A0 KaprorpadidyHoi ocHOBH. Pesymbratom
HAHECEHHs BCIX mIapiB 1HQOpMAIIl € CTBOPEHHS TOMOrpadivyHOro IMIaHy HACEIEHOTO
IIyHKTY (pPUCYHOK 2)

Po3pobniennii TonorpadivyHuii MmiaH B MOAAIBIIOMY MOE BUKOPHUCTOBYBATHCS
IUISL  PO3POOKM TEHEpaJbHOrO IUIAHY HACEJIEHOTO IMYHKTY, JCTaJbHUX IJIaHIB
TEPUTOPIN Ta JOKYMEHTAIIil 3 IHBEHTapHU3aIlli 3eMeJlb.

B pesynbrari npoBeneHOro JOCHTIKEHHS, MOXKHa 3pOOWUTH BHCHOBKH, IO
nporpamue 3abesnedeHHs: ArcGIS gae 3Mory HOBHICTIO CTBOPUTH KapTorpadiuHy
OCHOBY HACEJICHOTO IyHKTY 3a JOMOMOTOI0 THYYKHMX HaJalllTyBaHb Ta IIUPOKOTO
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Habopy  (QyHkmiid. Bukopucrana  MeTOAMYHA ~— MOCHIJIOBHICTH  CTBOPEHHS
kaprorpadiunoi ocHoBu wmacmTaby 1:2000 mo3BoJiss€ MIBUAKO  OTPUMATH
KapTorpadiuHuii MaTepiaql BIAMOBIAHO JO TMEPENiKy YMOBHUX 3HAKiB JUIs
TornorpadiuHuX MJIaHiB Ta Cy4acHOT HOPMATUBHOI 0a3u B raiy3i reojaesii.

- Lo fal ¢} ] [

Pucynok 2. @®parmeHT TONOrpagivHoOro mia

s
\ s

: . i

5 o AW \g7 & L““@\/

HY HaceJIeHOro myHkty M 1:2000

Jliteparypa:

1. IncTpykiis 3 TtomorpadgiuyHoro 3HiMaHHg Yy Macmrtabax 1:5000, 1:2000,
1:1000 Ta 1:500 [EnekTpoHHUi pecypcl. Pexxum JOCTYIY:
https://zakon.rada.gov.ua/laws/show/z0393-98

2. Knacudikatop iHdopmarllii, sika BiJoOpakaeThbcs Ha IIaHaX MaciiTada
1:5000, 1:2000, 1:1000, 1:500 [Enektponnuii pecypc]. Pexum npocrymy:
http://www.geoguide.com.ua/basisdoc/basisdoc.php?part=tgo&art=3304

3. Haka3 MinicTepcTBa €KoJIOTii Ta MPUPOJHUX PeCypciB YKpaiHu Bia 3 cepriHs
2001p. Ne295 «¥YmoBHi 3Haku 1yisi Tonorpadgivanx miaxis 1:5000, 1:2000, 1:1000
Ta 1:500» [EnextpoHHMIA pecypc]. Pexum JNOCTYILY:
https://www.google.com/url?sa=t&source=web&rct=j&url=http://gki.com.ua/files/pa
ge/Um_znaki 5000-500 St360-
413.pdf&ved=2ahUKEw]VwvqE24{IAhUlIIsKHXx9ArsQFjAAegQICBAC&usg=A
OvVawl6cnAyxoW64vhhEa6YUL6C
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Abstract. The purpose of the article is to develop a theoretical and methodological basis for
the use of modern software ArcGIS to create a cartographic basis of settlements. The possibilities
of using the software are analyzed, the theoretical and methodological bases of using the modern
ArcGIS software for creation of the cartographic basis of settlements are offered, the basic
directions of application of results of mapping are covered. As a result, a number of advantages of
using ArcGIS software for geodesy and cartography were revealed.

Key words: topographic plan, settlements, ArcGIS, cartography.
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Abstract. The study investigated dependency of the shape and size of cutting grains for the cut
circle depend grain material and grain properties of the cut conditional rounding radiuses. of
rounding of cutting grains in cutting process and, consequently, in dust formation, the relationship
between cut circle’s grain properties and regimes were studied. The percentage of dust particles,
depending on working conditions, has been determined. The rate of subsidence of particles
depending on their size and mass also has been determined. There were investigated the pattern of
dust mixture formation, its probable concentration, and chemical composition of dust depending on
the chemical composition of the cut materials. It is shown that modern respiratory protection means
are effective. The proposed task lies in the choice of the most effective mode of operation and usage
of cooling mediums.

Key words: dangerous and hazardous production factors, grain size, cutting speed,
microshavings size, dust concentration

Introduction.

Stone building materials of natural and artificial origin include a wide range of
products derived from rocks. In view of the widespread distribution of such materials,
the question of their form formation inevitably arises, which is carried out by cutting
them by cut circles made from a synthetic diamonds. Due to the high intensity of the
cutting process and intensive micro-shaving, the process of cutting the stone is
accompanied by significant dust formation, which can be both hazard harmfal and
dangerous factor in the work. When cutting a stone, a large amount of dust is
released, which is a mixture of small, mostly very sharp mineral particles. Small dry
dust, inhaled by workers causes the same pathological changes in the respiratory
organs as the general consequences of penetration of the sharp and solid particles.
When dust is inhaled, pneumoconiosis eeeurs associated with the deposition of dust
in the lungs and the reaction of the tissue to its presence occurs.

The most hazard is coming from dust particles, which size is 5 microns or less.
These particles have the greatest pathogenic effect on the human’s respiratory
system. In addition, the subsidence time of these particles is measured by hours.
Thus, even after the cutting work ended, the risk of dust exposure to the human body
remains.
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Main text.

Recently, a great deal of attention has been paid to sanitary and hygienic
working conditions, which addresses the issue of air dust in workplaces. A significant
number of studies, such as works [1...3], are devoted to this issue. However, these
studies mainly address the effects of dust on the human body, as well as dust
suspension duration in the production room air. Despite the importance of these
issues, they do not cover the entire whole phenomenon - "dust in the workplace."
They do not address the issues of dust generation during various workflows, its
distribution by fractions, and time related suspension of dust in the air and its
negative impact on the person.

When various materials are cut, the dustiness of the air is much higher than the
maximum allowable concentrations, and the scattering shavings are a source of eye
injury. In addition, dust and shavings reduce reliability and impair the performance of
automation and control systems and the cutting equipment.

Despite the many types of cutting, almost all of them come in two ways - “dry
cut and sprayed coolant cut.

“Dry” cut takes a large place among all kinds of work. From the occupational
health and safety point of view “dry “cut should be considered as a continuous
generator of hazard (workplace)production factor - dust. Depending on the grinding
material, dust may vary of size and chemical composition, and therefore of varying
degrees of harmfulness. The dust from “dry” cut is a set of micro-chips, shaved by
abrasive grains. The size of these chips is very small from a fraction of a micrometer
to a few micrometers. Thus, the size of the chips creates the possibility of forming the
dust suspension with very low subsidence rate, and its high concentrations in the
workspace during work.

The rate of dust subsidence increases as the diameter of the dust particle
increases. The dust settlement time from height of 1 m above surface for particle
diameter of 0. 05 microns, equals 320 hours, for 1 micrometer diameter particle
would be 3 hours, and particles with 100 microns diameter would settle within 3
seconds [5]. Therefore, there are relatively few particles with a diameter of more than
5 microns would be found in the air getting into human airways. The dependence of
the dust subsidence rate of on their particle size is shown on fig. 1 [1].
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Fig. 1. Dependency graph of the rate of subsidence from the size of the dusts
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Abrasive and diamond grains are polyhedrons. Their sizes and shapes vary. The
most commonly found abrasive grains in their geometric form resemble octaedr or
octagonal di-pyramid. Schematically abrasive grain is represented by fig.2, 3.

Fig. 2. Abrasive grain scheme Fig. 3. Projection of grain shadow

The thickness of the shavings at cutting can be accepted according to the sources
[4, 5] because in our studies they are practically confirmed (fig. 4)..

Fig. 4. Scheme of shavings (dust) when cutting stone: a - trajectories of
cutting grains: hi, hz, hs - thickness of chips, Iy - the actual distance between
cutting grains, t - the depth of cutting when grinding; b - diagram of shaving
formation: 1- cutting grain, 2 - ADB - the contour of shaving formation, 3 —

BD- plane of rocking, Rs - radius of rounding top of cutting grain

The value to be described by the expression

20-t-v, -1
= o _¢p

v D1 (1
Kp

where v, — minute feed; v,, — the rotation speed of the circle; # — feed per one rotation
of the circle; /y, — actual distance between cutting grains in a circle; D — circle
diameter.

The average size of the shavings (dust) is shown on the fig. 5.

The number of shavings (dust) forming in 1c will obviously be,

Ny=V, Sz (2)
where n,, — number of shavings (dust) formed in 1c¢; S — width of the cutting circle;
z — a specific number of cutting grains in the unit of the surface of the grinding
circle, equal to the results of our measurements

0,7
zZ = L2 R;O,ZS , (3) Ld7 = 3-10_4 .N£,65 'NClV0’083, (4) RZ — 10—6 .N:),85 'KZ (5)
bz
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where N, — circle grit number, brought to the grit of abrasive circles; N., — circle
structure number; Ly, — actual distance between cutting grains; R, — conditional
radius of rounding of the top of the cutting grain; k. — Grain material ratio equal to 1
for electrocorundum, 0. for CBN and 0.7 for synthetic diamond.

Minute feedm /s

Fig. 5. The average size of the chips (dust) depending on the graininess of the circle
and modes: vcre 35 m/s; t - the feed on the one rotation of the circle 0. 01 mm; 1 -
grit 6, 2 -grit 10, and 3 - grit 16, 4 - grit 2.
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The specific amount of dust produced during the cutting on the modes
corresponding to the fig. 4 is represented in fig. 6 [6].
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Fig. 6. A specific amount of dust when cut

Conclusions.

1. Cutting solid stone for construction work with diamond cut circles is
characterized by high dustiness of the air of the work area.

2. Dust when cut is a set of micro-chips that are cut by diamond grains. The size
of these chips is very small: from a fraction of a micrometer to a few micrometers.
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Thus, the size of the chips creates the possibility of forming of the dust suspension
with very low subsidence rate, and its high concentrations #s in the workspace during
work.

3. The size of the chips when cut is in the range of 0,4...6 microns. The
subsidence time of such particles is several hours, which creates significant minute
concentrations of dust - within the range of 1,68:10°%...0,28-10® p/m>. The size of the
specks particles is in the range of the high pathogenic impact on humans.
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Annomauusn. B pabome uccireoosana hopma u pasmepuvl pexcyuux 3epen OmpesHvlx Kpyeos
8 3A8UCUMOCHU OM MAMEPUANA 3epeH U 3ePHUCMOCIU OMPe3H020 Kpyed. YCI08Hble PAOUYChl
3AKPYNIeHUsL PENCYWUX 3ePeH 8 3A8UCUMOCTU OM MAMEPUAIa 3eper U 3ePHUCOCIU OMPe3HO20
kpyea. Ilokazano peanbHoe KOAUYECMBO 3€PeH, NPUHUMAIOWUX Yyuacmue 8 pe3aHuu U,
Ce008amenvHo, 6 NblieoOPA306aHUU, UCCIE008AHA 3ABUCUMOCTb DPAZMEPO8 YACMUY Nbliu Om
3EPHUCTNIOCMU OMPE3HBIX KPY208 U Percumos paspesanus. OnpeodeieHo npoyeHmHoe cooepucarue
NbLIEBbIX HaACMUY 8 3A8UCUMOCMU Om YC08ull pabomsl. Onpedenena cKopocms 0CeO0anus Yacmuy 6
3aeucumocmu  om ux pasmepos u maccol. Hccreoosana 3aKOHOMepPHOCMb  00PA308aHUSL
nbLIeBO30VULHOU CMECU, ee ePOSIMHASL KOHYESHMPAYUsL U XUMUYECKUL COCMA8 NbLIU 8 3A6UCUMOCTU
om XUMUYeCK020 cOoCmasa paspezaemvix mamepuanos. llokasano, umo cospemenHvle cpedcmsd
3aUUMbL OP2AHO8 ObIXAHUSL MAL0IDDEKMUBHbL U 3A0a4a Jexcum 8 NI0CKOCmu eblbopa Hauboee
aghpexmueno2o pesicuma pabomol U NPUMEHEHUS. OXTAACOATOUWUX CPeO.

Knrouesvie cnoea: onaciuvie u epedHvle NPou3800CMeEeHHblE (HaKmopvl, SeIUUUHA 3epPHd,
CKOPOCMb Pe3KU, BeIUYUHA MUKPOCMPYICKU, KOHYEHMPayUusl noliu
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Anomauia. B pooomi pozensoaecmvcsa numarHs 3a0e3neyents 6e3neku HcummeoisibHOCMI 8
nobymositi cghepi cyuacHoi 1o0uHU, a came Ha 00 €EKMax mumuaco8o20 pO3MiUjeHHs MypUcmis y
micmi OQdeca. OcKinbKu Micmo € KypopmHOW 30H00, mo maxux 3akaadie y 2018 poyi nanivysanocs
177, a éxcey 2019 poyi ix xinvxicms 3pocia 0o 187. Binvwicms 06 ’€kmie po3mauio8ano y mexcax
micma - Kpynuoi ypoarizosanoi mepumopii.. € 30HU 3 BUCOKUM MEXHO2EHHO-EKOLOIUHUM PUSUKOM,
a came: CAHIMAPHO-3AXUCHI 30HU  NPOMUCIOBUX NIONPUEMCMS,  ABMOWLIAXU, Mepedrca
asmosanpaenux cmanyii, 6iznec yenmpu mowo. Omoice, NUMAHHA MEXHO2EHHOI Ma eKOoN02IUHOT
besnexu 0ns micma i, 0cooaugo, nionpuemcmas cepu nociye € saxicausumu. 3aons 30iUCHEeHHS
cmarnoi pobomu 06’ €Kmié 20CnO0aApIOBaAnHs NEPUIOYEPOBUMU 3a0aA4aAMY € AHANI3 | 6CMAHOBNIEHHS
306HIUHIX MA GHYMPIWHIX NPUYUH, SAKI 8e0YMb 00 KAMAacmpogu 3 Memoio NIaHy8aHHs 3ax00i8
wooo 3abesneyerHs 0e3a8apitiHoi pobomu, a maxKoxtc 300p08’s CHnoxicusadie nociye. Y pooomi
301UCHEHO I0eHMUPIKAYil0 MeXHOLeHHUX 1 NPUPOOHUX HeDe3NneK, NPOAHANI308aHO iX 6NIUE HA
eKOJIO2IYHULL CIaH Mepumopii po3miujenHs 00’ €kmie mypucmuyHol ingppacmpykmypu.

Kniouogi cnosa: 6esnexa scummedisivHocmi 6 noOymogii cgpepi, 00’ ekmu mumuacogozo
PO3MIUeHHs. MYpPUCmie, mexHO2eHHi ma npupooHi Hebe3neKu, MexHO2eHHO-eKoI02iuHa be3neKa.

Berym.

Y BCchOMy CBITI KpaiHM OIIHIOIOTH 3a CTaHOM 370pPOB’S HABKOJHUIITHHOTO
CepeIOBHILA Ta )KUTTE3JATHOCTI €KOCUCTEM 3T1/IHO [HIEKCY €KOJIOTIYHUX MTOKa3HHUKIB
(EPI) [1]. Ilpm omiHIl BHUKOPUCTOBYIOTH 32 TmOKa3HHKU edexkTuBHOCTI B 11
kareropisx. Cepen 180 kpain cBity 3a Innekcom EPI Vkpaina y 2020 pori nocina 60
Mmiciie [1], m0 CBIMYUTH MPO CYTTEBI MPOOJIEMH y HABKOJHUITHROMY CEPEIOBHIII Ta
JKUTTE3IaTHOCTI EKOCHUCTEM.

CyyacHa TeXHOT€HHa Ta €KOJIOTiYHa cuTyaulis B YKpaiHi ¢(opmyBanach
BIIPOJIOBXK TPUBAJIOTO 4acy. AJKE TEPUTOpIA JAEp’KaBU BII3HAYAETHCA HAAMIPHUM
TEXHO- 1 aHTPONOTEHHUM HaBAaHTAKEHHSM Ha MPHUPOJHE CEPEAOBHUIIE Ta BUCOKHM
cTyneHeM Horo 3a0pyaHeHHs. B Ykpaini mopoky Bi0yBarOThCsA HeOe3meuHl Mmoail
OPUPOJHOTO Ta TEXHOTEHHOTO XapakTepy, fKi MPHU3BOAATH /0 HaI3BHUAWHUX
CUTYaIIii.

Hanzuyaiini cuTyailii IpupoHOTO 1 TEXHOT€HHOTO XapaKTepy - 1€ OPYIICHHS
HOPMAJIbHUX YMOB XKUTTS 1 JisUTBHOCTI JIFOJICH Ha MEBHIN TepuTopii ado 00’ €KTi, 110
CIIPUYMHEHI aBapi€ro, KaracTpodoro, CTUXIHHUM JUXOM UM I1HIIMMH TIOJISIMH.
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Jlxepenom Moxke OyTH TMOXKeka, HeOesleuHa XiMiYyHAa pPEUYOBHHA, PaJdlOaKTUBHE
3a0pyIHEHHs, yAapHa XBUJIS, €MiieMis, emi(iToTis, emi300Tist TOIo [2].

st micta Onmecu muTaHHS OE3MEKH KUTTEMISUIBHOCTI HACENIEHHS, 3J0POBOTO
JIOBKULISA, CTanoi poOOTH MIANPUEMCTB MAIOTh YK€ BaXKJIUBE 3HaueHHSA. MicTo
3arajJbHOBIIOMO SIK TMEpJiMHa OuIsl MOps Ta 3HAHUM KypoOpTHHMH perioH. Tyt
CHPUATINBI YMOBU JJIi PO3BUTKY PI3HUX BHJIB TypHU3MY: IMOJI€BUM, peKpealiiHo-
037I0pOBYHH, JIIJTOBUI, TaCTPOHOMIYHUN, MEAUYHUNA TOIIO. BTkl TOJOBUHU 3 yCIX
3aKiaaiB po3MilieHHs TypUcTiB Oecbkoi 00y1acTi 3HaXoaaThes caMe 'y micti Ogeca
[3]. 3aknagum po3MillleHHS — OyIb-sKI 00'€KTH, NPU3HAYEH1 JJISI TUMYacOBOIO
MEILIKAHHS TypUCTIB (roTesb, TypOas3a, MaliJaHYuK JJi1 KEMITIHTY, XOCTell Towo) [4].
[Tocimyru 3aco6iB pO3MILIEHHS — JISJIBHICTD MO PO3MIMIEHHIO TYpPUCTIB 1 HA/IaHHIO
rOTEJbHUX Ta CHEellaNi30BaHuX (J1KyBaJbHO-03/10POBUMX, CAHATOPHUX, CIIOPTUBHUX,
TYPUCTHUYHHUX TOILO) MOCITYT.

OckuIbKH 3ac00M PO3MIIIEHHS TYPHUCTIB po3TalioBaHi y Mexax micta Ojeca,
AKa € Ha/J3BUYaiiHO ypOaH130BaHOIO TEPUTOPI€I0, TO BIAMOBIAHO € 1 HU3KA TOCTPUX
TEXHOI€HHHUX 1 €KOJIOTIYHUX MpodseM. Y MICTI € 30HHM 3 BUCOKUM TEXHOI'€HHO-
€KOJIOTTYHUM PU3UKOM, a CaMe: CaHITapHO-3aXMCHI 30HU TPOMUCIIOBUX MIATNPUEMCTB,
aBTOIUISAXHM, MEPEXKa aBTO3aMPaBHUX CTaHIlIH, O13HeC IeHTpH ToIio. OTKe, MUTaHHS
TEXHOTCHHOI Ta €KOJOTI4HOi Oe3MeKH MJig MicTa i, 0COOJIUBO, MIANPUEMCTB chepu
MOCJIYT € 3JI000/ICHHUMH 1 aKTYaJIbHUMU.

TexnoreHHa Oe3neka - 1€ BIACYTHICTb PU3MKY BUHUKHEHHs aBapiil Ta/abo
KaracTpod Ha TMOTEHLIMHO-HEOEe3NMeYHuX O00’€KTaXx, a TakoXk Yy CyO €eKTiB
rOCHOJNAPIOBAaHHS, 110 MOXYTh CTBOPUTH pe€ajbHy 3arpo3y iX BUHUKHEHHs [2].
Exkonoriyna Oe3neka, 3a Bu3HaueHHAM M.D. Peiimepca [5] — me y mepuy uepry
CYKYIHICTb JI1i, CTaHIB 1 IPOLECIB, K1 MPAMO ad0 OMOCEPEAKOBAHO HE TIPH 3BOJSTH
JI0 SKUTTEBO HeOe3NMeyHHMX 30MTKIB, a TAaKO0X KOMIIIEKC CTaHIB, SBHUILN 1 JIH IO
3a0e3neuyoTh eKoJIOT1uHul Oaanc Ha 3emiii. Exonoriyna Oe3neka € 3anepeueHHsIM
€KOJIOT1YHOI 3arpo3u, 0 peali3y€e€TbCsl UISIXOM MPOSIBY MPUPOIHUX CTUXIAHUX JUX,
TEXHOTEHHUX aBapiii 1 katacTpod Ta comianbHuX Kpus. Y 3akoHi Ykpainu «IIpo
OcHoBHI 3acagy (CTpATETii0) AEPHKABHOI €KOJIOTIUHOT MOMITUKKA YKpaiHU Ha Mepiof
10 2030 poky» [6] mependadaeThCs, M0 METOIO JEePKaBHOI €KOJIOTTYHOT MOJITHKU €
JOCSITHEHHsSI OOpOro CTaHy JOBKULIS IIJISXOM 3alpOBaJKEHHS E€KOCHUCTEMHOTO
MIIX0y JO BCIX HaNpsSMIB COIIaJIbHO-EKOHOMIYHOTO PO3BUTKY, BIIPOBAKEHHS
30aJ1aHCOBAHOTO MPUPOTOKOPUCTYBAHHS 1 30€peKCHHS Ta BITHOBJICHHS MPUPOTHUX
€KOCHCTEM.

Tomy cepen MpeBEeHTHBHUX 3aXO/IIB IMIOAO 3MIMCHEHHS CTanoi poOOTH 00’ €KTIB
TOCTIOZIAPIOBAHHS  TIEPIIOIEPrOBUMHU € aHaji3 1 BCTAHOBIICHHSI 3OBHINIHIX Ta
BHYTPIIIHIX PUYHH, SKI BEAYTh J10 KaTaCTpquH 3 METOIO IJIaHYBaHHSA 3aXO1B 00
3a0e3neueHHs: Oe3aBapiiiHOT POOOTH 3aKIaiB PO3MIIIEHHS TYPHUCTIB 1 310pOB’s
CIIO’KMBAYiB MIOCIIYT.

OCHOBHM TEKCT.

[IpoananizyBaBild  OCTaHHI  MyOidikamii  BCTAaHOBWIM, 10  MUTaHHSIM
TEXHOT€HHOI, TPUPOJIHOI Ta €KOJIOTTYHOI Oe3MeKu mpucBaueHo poooru [7-13, 36-39],
aje BOHM 3/IMCHIOBAJIMCS HA PEriOHAJLHOMY pIBHI Ta HE BHCBITIIOIOTH 3MIHU
IPOTATOM OCTaHHIX 5 POKIB.
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Exomoriuniit Oe3meri 3akiafiB po3MIIIEHHS TYPHUCTIB Ta il PI3HMM acrleKkTam
npucsiueHi npaii L. Semenova [14], K. Bepec, A. lllynimosoi [15], A. KoBanenko
[16], H. ITanwkiB, B. I'yasko [17], C. ®enoposa, A.llemkosa [18] Ta iHIIHX.

MeTor0 HamOro JOCHiIKEHHs € ineHTHdikaiis HeOe3mek Ta iX BIUIMB Ha
00’€KTH TOCHOJApIOBaHHS 1 CIIOXKHBAYiB MOCIYT TYPUCTUYHOI 1H()PACTPyKTypu B
MmicTi Ozieca MpoTAroM OCTaHHIX 5 POKIB.

O0’exT nocmipKeHHS — 1AeHTU(IKAIls 30BHINIHIX 1 BHYTPINIHIX JDKEpe
TEXHOTCHHOTO, TIPHPOAHOTO Ta CEKOJOTIYHOTO PH3WKYy TIpH BUHUKHCHHS
HaJ[3BUYaHUX CUTYalliil Ha 00’ €KTax po3MilleHHs TypHUCTiB B M. Ofeca.

[IpeameT poCHiTKEHHS — YWHHHUKH, W0 BIUIMBAIOTh HA PHU3HK MPOSBY
TEXHOTE€HHOI Ta EKOJIOTi4HOi HeOe3nek Ha 00’€KTaxX pO3MIIIEHHS TYPUCTIB y M.
Oneca.

BusiBnenHio BciX TEpUTOpi, Jie ICHY€ 3arpo3a BUHUKHEHHS HaJA3BUYAWHUX
CUTYyaIliii uepe3 He3aJOBUIPHUN CTaH TEXHOTEHHOI Ta E€KOJIOT1YHOI CHTYyalli Ta iX
palioHyBaHHSI 3akpimieHo 3akoHoM Ykpainu «IIpo OCHOBHI 3acagu (CTpaTeriio)
JIep>KaBHOI €KOJIOT1YHOT MOJITUKKM YKpainu Ha nepiof 10 2020 poxy» [19].

[nentudikairisi OCHOBHUX TEXHOTEHHUX 1 €KOJOTIYHUX YHMHHHKIB 3a0pyIHEHHS
TEPUTOPIl po3TalIyBaHHSA 00’ €KTIB PO3MIIICHHS TYpHUCTIB B M. Oieca 31iiicHIOBaIacs
NUIAXOM iX 1HBEHTapu3allli, BCTAHOBIEHHSAM JDKEpPENT BIUIUBY, TOIIYKOM 1
y3araJbHEHHSM B1JIOMOCTEH TIPO PiBHI BIUIMBY Ta BUSHAUYCHHSM 30H, SIKi MOTPEOYIOThH
3MCHIIICHHS] TEXHOTCHHOTO HABAaHTAXCHHS Ta TOKPAIICHHS EKOJIOTIYHOTO CTaHy.
InentudikyBanu HeOe3ME€YH1 YUHHUKYU BIUIMBY SIK 30BHIIIHBOTO TaK 1 BHYTPIIIHBOIO
XapakTepy.

Hamu BcTaHoBieHO, 110 3a cTaTUCTUYHUMU aaHuMU [3] B micti Ogeca y 2018
pOIIl IOPUJIUYHO 3apeecTpoBaHo 177 3aknajaiB po3milryBaHHs oci0, a y 2019 pomi ix
Oyno Bxke 187. 3a manumu caiity «Typuctudnoro iHpOpMaIiiHOTO IIEHTPY MicTa
Onecay» [20] mponoOHYIOTECS MOCIYTH 2 0a3 BIAMOYMHKY, 74 roTeniB, 91 MiHI-TOTENIB,
27 3aknadiB 3 amapramMeHTamMu Ta 23 xoctena. HaiOinmpia KiTbKICTh 00’€KTIB
PO3MIIIICHHSI TYPUCTIB pO3TallloBaHa Y3J0BXK Oeperomoi JiHII Ta Ha BIJACTaHI He
Olbllle YOTUPHOX TUCAY METPIB Bija Hei. YpOaHizallis 1€l TepUTOpii Ta TEXHOTEHHE
HABAHTAXKECHHS CYTTEBI.

Heb6e3neunnmu npupoIHUMH YUHHUKAMU BUHUKHEHHS HaI3BUYAWHUX CUTYaIlii
B MicTi Onieca € CTUXiHHI JuXa reoJoriyHOro, T1APOJIOTIYHOIO Ta METEOPOJIOTTYHOTO
MOXO/XKEHHS, MacoBi 1H(DEKIIIT Ta XBOpOOU IO/, TBAPHUH 1 POCIIHH.

Cepen reosiorivHEX TpUPOAHKX sSBHIN B MicTi Oeca iCHye BHCOKa IMOBIPHICTh
CEHCMIYHOT aKTUBHOCTI - 3eMJIETPYCH CHIIOIO J10 8 OaitiB (3a mkanorw PixTepa), 3cyBu
Ta 00Baiu. 3CyBU Ta 0OBANIM MOCTIHHO CIIOCTEPIralOTHCS HA MOPCHKOMY Y30€peskiKi.
OxkpiM 3a3HAY€HOTO, PHU3UK BUHUKHEHHS HAJ3BUYAHOI CcHUTyamii sIK IS
HiANPUEMCTB, TakK 1 A7 JIOACH CTBOPIOIOTH KapCTOBI MpoLec. AJKe B MeXax MicTa
Oneca HamiuyeThes 64 medepu JOBKUHOIO OLIbIIE CEMHU KUIOMETPIB. IX rmouna Bin
5 no 45 wmetpiB. Ileyepu BUXOIATh Ha y30€pexoks MOps, IO CTBOPIOE HEOE3IMEKy
ob6Bany rpyHty. Hacmiakamu Takux mpoiieciB € aedopmaiiis GpyHIaMEeHTIB OyIiBelb 1
CHOpYJ, PyHHYBaHHS JOPOKHBOTO MOKPUTTS Ta KOMYHIKAIIIi.

Maiike WIOPIYHO HaA TEPUTOPIi MPOSBISIIOTECA TIAPOJIOTIYHI  SBUILNA -
I IBUIIEHHS PIiBHS IPYHTOBHMX BOJ. [PYHTOBI BOAM y MeXax MiCTa 3HaXOIATHCH Ha
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rbuHi 2-5 M, a 'y paioni [lepecun — 0,5-2,0 M. Tomy Ousbire Hik 30 % TepuTopii
MicTa MOTparuisie B 30HY migToryieHHs. IligTorieHHs copuyuHse 3a0pyaHEHHS
I'PYHTOBHX BOJI, BAMHUBAHHS YaCTOYOK Ta YCIJaHHS IPYHTIB, OPMYBaHHS 3CYBIB.

Ha paniif Teputopii iCHye BHCOKa IMOBIPHICTH MPOSIBY METEOPOJOTIUHHX
HeOE3MEeYHUX SBHII: CHJIbHI BITPH, IITKBAJIM, 3JIMBH, CUJIHHI CHITOTIA/IH, CTIEKa, MOPO3,
CUWJIBHUH Tpaj, 0XKejeb, MAJI0B1 Oypi TOIIIO.

Biamosinno no JlepkaBHoro kimacudikaropa [21] 10 Hag3BUYAMHUX CUTyaIlii
MPUPOJHOTO XapaKTepy BIAHOCATH 1 HAA3BMYAWHI CHUTYyalli MeAUKO-010J0TIYHOTO
MOXO/DKEHHS, Cepell AKUX HaWOUIbIIMKA MpOSB MarOTh OTPY€EHHS, 1HQEKIIHHI
3aXBOPIOBAHHS JIIOJIEH 1 TBapUH, OCOOJIMBO B yMOBaX ChOTOJEHHS MPH MOUIMPEHHI
roctpoi pecnipatopHoi xBopoou COVID-19, mo cnpuunnena koponasipycom SARS-
CoV-2.

CruxiiiHi siBUIA, SK MPaBUIO, BUHUKAIOTh B KOMIUIEKCI, 1[0 3HAYHOIO MIpPOIO
MOCWJIIOE 1X HETaTUBHUW BIUIMB. Taki yMOBU € MPUYMHAMU TPAHCIOPTHUX aBapii,
pyliHyBaHHS OyaiBelb 1 CHOPYJ, NPUIMHEHHS EHEPronoCTayaHHs, pPyHHYBaHHS
CUCTEM KUTTe3a0€3MeueHHs HaCeJICHHS, BUHUIIYBaHHS €KOCHCTEM.

binpmricte  00’€KTIB THMYAacoOBOrO pO3MIIIeHHS TypucTiB y M. Opeca
po3TarioBaHi Ha HEBENWKIN BifCTaHl BiA y30epexcks YopHoro Mopss B HAMOUIbII
HACeJCeHIN YacThHI MicTa 10 OOYMOBIIOE Psifi HEOE3MEUHUX YHMHHHUKIB ypOaHizalii
miei Teputopii. PosrmsiHemMo HaWOULIBII BaXXJIMBI 3 HUX — aBTOTPAHCIOPT, IIyM,
€JIEKTPOMArHITHE BUITPOMIHIOBaHHS.

BaxnuBy posib y 3a0pyJHEHHI MICI[b pO3TalllyBaHHS 3aco0iB PO3MIILICHHS
BIJIIFPA€ aBTOTpaHCHOpT. Bukuaum B arMocepHe TMOBITPS BUXJIOMHHUX Ta3iB
BIIOYBAIOTbCS Y MPU3EMHUI IIap, A€ 4epe3 HEBEIUKY IIBUAKICTh MOBITPS BOHH
MOXYThb HakonuuyBaTucs. HallOutblry KUIbKICTh, Maibke 75%, y BUXJIOMHUX ra3ax
CKJIaIal0Th CTOJYKH CBUHINO [22]. BoHHM ocigaioTh Ha TPYHT, ac(aibT, POCIHHH.
ITpu BUMaiHHI JOIIIB CHOJYKH CBUHIIO MOKYTh MOTPAIISATH Y JOILIOBY BOAY 1 Uepes
KaHaJ3aI[liHy Mepexy MOTPAIISATH 10 MOPCHKOi BOJU. TakMM YMHOM BiJ0OYBa€ThCs
3a0pyHEHHS 1HIIMX 010JIOTIYHHUX CEPEIOBUIIL.

Cepen ¢i13M4HUX YMHHUKIB HeOe3MeYHUM (AaKTOPOM € IIYMOBE 3a0pyJaHEHHS,
CTBOPIOBaHE JBUTYHaMM, TalbMaMH W  aepoAMHAMIYHUMHU  OCOOJIMBOCTAMHU
TPAHCIIOPTHUX 3ac001B, SKE MPHU3BOJAMWTHL JO PO3JApaTyBaHHS, CTPECIB 1 HaBITh JIO
MOTIPIIEHHS! 1 BTPATU CIyXy. 3 KOXXKHHUM POKOM pPiBEHb IIYMY Yy BEIUKHUX MICTaX
HeBOsaranHo pocrte. Ha choroanimHii qeHs outbiie 60% ionel, ki IpoKUBaIOTh B
MEranoJicax, KOKHOTO JHS MiAJAI0ThCA HAIAMIPHUM 3BYKOBHM, YJIBTPa3BYKOBUM 1
iH(ppa3BykoBuUM BIuBaM [22]. OcobmmBo mKiuBUi 1ryM yHOUi. [IpoBeaene Hamu
JIOCTDKEHHST PIBHS IIyMmMy 3a jomnomororo mymomipa GM1351 Ha BimkpuTux
TEPUTOPISIX Y MICLAX MepeO0yBaHHA JIOCH npeacTaBieHo y Tadmmi 1.

Oco0nuBe Miciie cepell YMHHMKIB BIUIMBY Ha 370POB’sl KOPUCTYBauiB 3ac001B
PO3MIIIIEHHSI TYPUCTIB 3aiiMae €JIeKTPOMAarHiTHE BUIIPOMIHIOBAHHS - PaJlOoCTaHIII,
TeJIEB131MHI CTaHIIi1, MEpEeX1 eJIEKTpoIepeiad, CHCTEMHU CTUIbHUKOBOIO 3B’SI3KY TOIIIO
[23]. Po3BUBarOThCA TEXHOJIOTII, 30UIBIIYETHCS BUPOOHUIITBO TEXHIKU, SIKOIO BCE
OlbIIIe  3alOBHIOIOTHCS  MICHS TpoXKMBaHHS Jjrojed. 3a ganumu  BOO3
€JIEKTpOMAarHiTHe  3a0pyJHEHHS  HaABKOJUIIHBOTO  CEpPEJOBHUINA 32  PIBHEM
HaOIMKA€ThCA 10 3a0pyAHEHHS Oro XIMIYHUMH pedoBUHaMU [23].
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Pe3yabTaTu 10CTiKEeHHS] IIyMOBOTI0 3a0py/IHEHHS
BiikpuTHX Tepurtopiii B M. Oneca (cranom Ha 28.08.2020 poky)

Miciie mociipKeHHS PiBenp mymy, nbA
[Tapk im. [lleBuenko 66,7
Onecpkuii TOPTOBHI BUPOOHUYOIIEPEBATOUHUIN KOMILIEKC 76,3
T'otens Yopue mope Byi. PimenseBcbka,S9 (6inist OymiBii) 69,7
T'orens Hemo Tspx Jlanxepon, 25 (611 Oymisii) 44,5
MAMAHOSTEL Byn. Hixkunceka, 58 (Oust Oyzisii) 35,2
[Topsin 3 OyniBenpHUM MalimanuukoM (Bya. Kanatna, 114) 75,2

BaxxnuBum ¢akTopoM TEXHOTEHHOTO CEPEOBHILA € MICIE PO3MILIECHHS 3aKIaday
no0an3y MNPOMUCIOBUX MIAIPUEMCTB ab0 y MeKaxX IMOBIPHOI 30HHM 3apa)KCHHs
TEPUTOPIi HACTIAKAMU TEXHOTE€HHOI aBapii (1uB. Tabmuio 1).

Ha Teputopii M. Ozneca cranom Ha 26 moToro 2020 poky po3MiinyroThes 157
3apeECTpPOBaHUX O0’€KTIB MifBUIIECHOI HeOe3nmeku Ta 1me 102 moTpedyroTh
nacrnoptuzaiii [24]. ToMmy Bpasu 301IbIIYETHCS IMOBIPHICTh PHU3UKY BHUHUKHEHHS
TEXHOTE€HHUX HAJ3BUYAWHUX CUTYaIlIN.

B wmicti Opneca po3milieHi MiANPUEMCTBA XIMIYHOI MPOMMCIOBOCTI. Y MeKax
MicTa TmpauwpiTh 3aBoau: Opecekuit  cynepdocdaruuii, Opecbkuil  XiMIKO-
dapmaneBTHyHuM, 3 BUpoOHUITBA (hapO. OKpiM 3a3HAYEHUX TEPUTOPIS MICTa MOXKE
NOTPANIUTH Yy 30HY 3apa)K€HHs B pe3yibTari aBapli Ha OJechbKOMY MPHUIOPTOBOMY
3aBO/i, 110 3HaxoAuThesA y M. FOxkHe. [lignpuemcTBo npuiimae, BUpoOIIsie Ta 30epirae
amiak, kapOamiJ Ta aMiayHy CEeNiTpy.

€ HU3KA MNOTYXHUX MIANPUEMCTB MNPUOEPEHKHOI MOPTOBO-IIPOMHUCIOBOI 30HU
micta - «OaecHagpTONpPOaYKT» (30€piraHHs 1 mepeBalika CBITJIMX HAPTOMPOMYKTIB),
«Cunte3 Oitn» (mepeBaika CKparieHoro rasy), « EkciMHadTonpoiyKT» - YHIKaIbHUMI
HadTonepeBaIOYHUN KOMIUIEKC, OJUH 3 HAWMOTY>KHIMIUX TEPMIHATIB 3 MEpPEBAJIKU
HadTH, Ma3zyTy 1 naumzenbHoro mnanuBa. [lo Jlep:kaBHOro peectpy MNOTEHUINHO
HeOe3neynux o0'ekTiB  [24] BrmwoueHo TOB TOB «Opecbkuil  mopTOBUM
BUPOOHHUYONIEPEBATIOYHUN KOMIUIEKC», OyHKep s orpytoximikariB Il «Onecpkuii
MOPCBKUM TOproeiabHuid nopm», Il «Onmecbknii MOPCBKUIT TOPrOBENBHUN TOPT»
TOMIO.

ABapii Ha TIAPOAVMHAMIYHMX CHOPYJaX MOXYTb CIPUYUHUTH TOBEHI.
Hanpuxnan, npu npopuBi gamOu XaakuOeichbKkoro iaMMaHy 3arajbHa Iulouia
3aromsieHHs repuropii M. Oxeca - 14,3% (23,2 km?).

Pu3ukyu BUHWKHEHHS HAJ3BUYANHUX CUTyallli Ta OOCATHM HACHINKIB B HUX
30LIBIIYIOTHCS B pa3y IPU MOEIHAHHI NPOSIBY HEOE3MEeK TEXHOTCHHUX Ta MIPUPOTHUX
(akTopis.

JluHamika 3MiH CTaHy NPHUPOJHO-TEXHOTeHHOi Oe3meku Onecbkoi obmacti 3a
OoCTaHHI 5 pokiB [25] mpenacraBieHudd Ha pucyHKy 1. MoxHa BiI3HAYUTH, IO
HaJ3BUYaliHi cutyallii B Ofechkiit 001aCTi MalOTh TE€HJICHIIIT 10 CTa0LILHOTO TIPOSIBY
Mam)ke MIOPOKY.
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Puc. 1 - lunamika 3MiH cTaHy NPUPOJIHO-TEXHOT€HHOI 0e31eKn
Onecbkoi obaacri (2016-2020 pp.)

BHyTpilmiHI YMHHMKHA TEXHOTEHHOI Ta €KOJIOTIYHOi Oe3neku 00’ €KTIB
TUMYacOBOTO PO3MILIEHHS TYPUCTIB TOB’s3aHl 3 (YHKIIOHYBAaHHAM CaMUX
MITPUEMCTB.

[Ipu mnpoexTyBaHHi, PO3MIIIECHHI, OYIIBHULITBI, BBEIEHHI y /iI0 HOBHUX 1
PEKOHCTPYKIIT AIFOUMX 3aKjIa/JiB pO3MIIIEHHS 0Ci0, a TaKOX y Mpoleci eKCIuTyaTarli
IUX O00'€KTIB, BIJAMOBIAHO JI0 3aKOHOAABCTBAa YKpaiHu [26-29], mnoBuHHA
3a0e3nedyBaTucsl €KoJioriyHa Oe3neka Jrofied, palioHalbHE BHKOPHUCTAHHS
MPUPOJHUX PECYPCIB, JOTPUMAHHS HOPMATHUBIB IIKIJIMBUX BIUIMBIB HA HABKOJIUIITHE
MPUPOIHE CEPEIOBUIIIE.

CepennpopiuHa €KBIBJICHTHA PIBHOBAaXKHA AKTUBHICTh PajioHy-222 B MOBITPI
IpUMIlEHb TOTENIB, He MOBUMHHA nepesumyBatu 50 Br/M°, a B Tmx, mo exc-
miyaryroTbes - 100 Br/M? 3rigno 3 Bumoramu HPBY [30].

B niiicHOCTI % 3aKj1aii TUMYACOBOTO PO3MIIIIEHHS TYpHUCTIB, 3a3BHYAlA, 3 METOIO
CTBOPEHHS KOM(OpPTy CHOKHBaYiB BUKOPHCTOBYIOTE BEHKY KUTBKICTb PECypCiB:
NpICHOI BOJHM, EJEKTPOEHEprii, XIMIYHUX pPEYOBHH I MHUTTA 1 Je3iH(eKii.
OmHOYaCHO YTBOPIOIOTHCS TOOYTOBI BIIXOIN TOIIIO.

JUis  ekcruryartanii 3akjafiB THMYacOBOTO PO3MIIIEHHS TYPHUCTIB MOTpiOHA
yuMajia KUIbKICTh MPICHOI BOJIM, BHACIIJIOK YOTO ii OpaK «BIAUYBA€» K MPUPOJHE
cepelioBuIle, Tak 1 MeIIKaHil. Tak, Hampukiaa, TYpUCT, SKUH >KUBE B TOTENI,
BUKOPUCTOBYE B cepeHbOMY Ha 1/3 Boau Ouiblie, HIX MicleBUU kutenb [22]. VY
OaraThboX paioHax IHPPACTPYKTypa HE pO3paxoBaHa Ha CIIOKHUBAHHS PECypcCiB y
TaKUX KUIBKOCTSIX.

JlonatkoBy mpoOseMy CTBOPIOE 3HA4YHA KUIBKICTh BIAXOJIB, IO € HACHIJIKOM
JISTBHOCT1 00’ €KTIB TUMYACOBOTO PO3MIIICHHS TYPHUCTIB.

[xigmBuM € 1 OyIIBHHIITBO HOBHX TYpPUCTHUYHUX O00'€KTiB. BinOyBaeThcs
BUpYOyBaHHS Ha Yy30epexki JepeB 1 KYyUIIB, PYWHYETbCS CTPYKTypa IpYHTY,
YacTIIIAIOTh 3CYBHU, TMHE BEJIMKA KUIBKICTh APIOHUX TBAPHH 1 POCIHH.

ByIiBHUIITBO TOTENBHUX 1 PO3BAKAIBHUX KOMILIEKCIB YacTO MPHU3BOJIUTH [0
MepeBaHTAKEHHS KaHal3allliHuX cucTteM. OUHCHI CHOPYId B pO3Mal CE30HY He
3aBXKIU CIPABIISAIOTHCS 3 BEJIMKUM 00CSATOM CTIYHUX BoJ. CTIUHI BOJU CKUIAIOTHCS B
MOp€, HEraTUBHO BIUIMBaIOUU Ha (iopy 1 ¢ayHy, 3a0pyAHIOIOUN 30HU BIANOYMHKY Ha
y30epexoKl KaHami3alliHUMHY BUIAPOBYBAHHSIMMU.

3aknaau  pO3MIIIEHHS TYPHUCTIB  BUKOPUCTOBYIOTH  BEJIMKY  KUIBKICTh
€JIEKTPOEHEPTii, 0 3HAYHO OUIbIle, HIK y CEpPeIHbOMY MiCIEBI kuTenl. Tak, 3a
nigpaxynkamu (axiBiis €C 3 eneproz0epexeHHs, BAKOPUCTAHHA eHeprii na 1 m?
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IJIONII B «HE 31pKOBOMY» TOTEJ1 CTaHOBUTH 157 kBT/ron, a y 4oTuphOX3ipKOBOMY —
Bxke 380 xBt/ron. ToGto, 31 30imblIeHHSM KOMGOPTHOCTI 3aco0y pO3MILICHHS
€HEProcrnoKUBaHHS 3pocTae [22].

BceranoBneno, mo 3a octaHHl m’aTh pokiB B M. Oneca cranucs OBl BEJIHKI
MOXKEeXK1 HAa 00’€KTaxX TUMYACOBOTO PO3MIIIEHHS TYPHUCTIB, a came: 17 cepmus 2019
poky y «Tokio Crap» (9 3arubmux Tta 18 nmocrpaxkganux) ta 18 ciuns 2021 poky y
Arcadia Apartaments (2 3aru6aux Ta 5 moctpaxaanmux) [25,31]. ®axiBii aepxaBHO1
CIy>KOU 3 HaJA3BUYAMHUX CHUTyallli KOHCTAaTyBaJM, 11O HE BCl 3aKjaad MaloTh
Mpoi3au Uil TOXKEKHMX aBTOMOOUIIB 10 CBOiX OyxiBenb. [lpuumHamMu MOXKexK
BCTAHOBJICHO TOPYIIEHHS MPAaBUJI MOXKEKHOT O€3MeKu 3 OOKY aaMIHICTpaIlii TOTENI0
(JIrOICHKU YMHHUK), HECIIPABHICTH CUCTEMU E€JIEKTPOIIOCTAYAHHS.

OYHKIIOHYBaHHS MIJNPUEMCTB 3 PO3MIIICHHS TYpPUCTIB HEMOXJIUBE 0€3
BUKOPUCTAaHHA XIMIYHUX PEYOBHUH JJI1 MUTTS 1 A€31H(EKIII].

3 MeTOI0 3MEHIIIEHHSI HEOE3MEeYHOr0 BILUTMBY HA OTOYYIOYE CEPEIOBUIIE TOTEIIB
CTaJla TOIYJISIPHOIO €KOJIOriYHa cepTudikaiis 3akiajaiB TOTEILHOTO Oi3HeCy Ha
3acajiax MDKHApOJHOI Tporpamu ekojoridyHoi ceprudikamii roreniB Green Key
(«3eneHuil KIIOY»), M0 KOOPAUHYETHCS MIKHAPOIHOIO OpraHi3alli€ro 3 eKOJIOTTYHOT
ocBiti (Manis) [32]. OCHOBHUMH KPHUTEPISIMH, 32 SKUMH OIIIHIOETHCS €KOJIOT1UHa
TISJIBHICTh TOTEJIBHUX 3aKJIaJiB, € CKOJIOTIYHUN MEHEPKMEHT Ha IIIIMPHUEMCTBRI,
KOHTPOJIb JIaHHUX CIOXKMBaHHSA BOJM Ta €Heprii, NOBO/PKEHHS 3 BIJIXOJaMH,
€KOJIOTIYHE BHUXOBAHHS NpAILIBHUKIB Ta TOCTEW, oOpraHiyHe (YHKIIOHYBaHHA
MIJIPUEMCTBA B YMOBaX MOr0 MICIIE3HAXOKEHHS, 30KpEMa CIIBOPALIS 13 MICLIEBOIO
CHUIbHOTOK. OCOONMBICTH 1 3aCTOCYBaHHS IMOJISITA€ B ypaxyBaHHI MICIIEBUX
OCOOJIMBOCTEM KOXKHOI KpaiHW, € pO3TalllOBaHUN TOTelb, TOOTO HalllOHAJIbHI
KpUTEpli, 110 BPaXxOBYIOTh JIOKAJbHI OCOOJMBOCTI MICLHEBOCTI CYMYIOThCA 3
MI>)KHApPOJIHOIO CHCTEMOIO MOKAa3HMKIB HALIOHAJBbHUM MpeAcTaBHUKOM. [Ipu npomy
HAIIOHAJIbH1 KPUTEpPli HE MAlOTh CYNIEPEUNTH MIKHAPOIHUM cTaHaapTam [33].

BucHoBkH.

[IpoBeneno ineHTH(IKALII0 TEXHOTEHHUX 1 MPUPOAHUX HEOE3MEK Ta IX BIUIMB Ha
€KOJIOTTYHUHN CTaH TEPUTOPIl PO3MilIEeHHSI 00’ €KTIB TYpPUCTUYHOI 1HYPACTPYKTYypH B
micti Opeca mnOpoTIAroM OCTaHHIX 5 pokiB. BcraHoBieHo, 110 30BHIMIHIMU
HeOe3nekaMu 1t 00’ €KTIB THMYACOBOTO PO3MIIIICHHSI TYPHUCTIB €:

- cepel MPUPOJAHUX YMHHUKIB BUHUKHEHHS HaJ3BHUAaWHUX CUTYaIllil MOXJIMBI
CTUXIHI JIMXa TEOJOTIYHOr0, TIAPOJOTIYHOIO Ta METEOPOJIOTIYHOTO
MOXO/PKEHHSI, MacoBi 1H(EKIIIT Ta XBOpOOU JI0JeH, TBAPHUH 1 POCIIHH;

- TEXHOTEHHMMM HeOe3NMeYHHMMH YMHHHMKAaMU € IMOBIpHI aBapii 3 BHUTOKOM
XIMIYHUX PEYOBHH, MOXKEXKI Ta BUOYXH, TPAHCHOPTHI HaJ3BMYaiiHI cUTYyalli
Ta HACJIJKM T1APOJAMHAMIYHUX aBapiii;

- HeOe3nevyHnil YMHHUK 1 ypOaHi3alis TepuTopii 3 (pakTopaMraBTOTPAHCIIOPTY,
[IyMY, €JIEKTPOMAarHiTHOTO BUITPOMIHIOBAHHS.

BHyTpimHIMH YMHHUKAMH BUHUKHEHHS HEOE3MEK IJIs 3aKJIaJiBTHMYacOBOTO
PO3MIIIIEHHSI TYPUCTIB €: CIOXXHBAaHHSA BEJIUKOI KUIBKOCTI TMPICHOT BOAM Ta
€JIEKTPOCHEPrii, BUKOPUCTaHHS XIMIYHUX PEYOBHH JIsI MHUTTA 1 Je3iHdeKIii,
YTBOPEHHSI MOOYTOBHX BiJIXOJIIB TOIIO.
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Otxe, 3a0e3leyeHHS TEXHOIEHHOI Ta €KOJIOTIYHOI Oe3neku 00’ €KTIB
TUMYaCcOBOTO PO3MIILIEHHS TYPUCTIB MOXJIMBO 32 HACTYITHUX OCHOBHHX YMOB:

» IHKeHepHOro  3axWcTy  (OOOB’S3KOBICTh  BHKOHAHHS  BHMOT  IIOJIO

MicTOOYyTyBaHHS);

» BHKOHAHHS BHMOT IIOJ0 CaHITAPHO-EIIiIeMi0JIOTi9HOTO OJIAr OOy qus;

» HaBYaHHS 3 TUTaHb MOKEKHOT OE3IMEKU Ta UBIIBHOTO 3aXUCTY;

» CyBOpOTO JOTPUMAaHHS HOpM IPOTHITOKEKHOL oe3neku Ha
00’ekTax(mepeBipka CHUCTEM 30BHINIHBOTO (MOXKEKHHUX T1IPAHTIB, BOJONM,
nipciB) Ta KOMIUIEKTallis BHYTPIIIHHOTO MPOTHUIIOXKEKHOTO BOJONOCTAYAHHS
(MOXeXHUX KpaHiB); CHUCTEMaMHM MPOTUIIOKEKHOTO 3aXUCTy (TOXKEexKHa
CUTHaJII3allls, CUCTEMA OIOBIIICHHS; YTPUMaHHS €BaKyalllMHUX HUISIXIB Ta
BUXO/I1B; Mpu10aHH1 3aC001B 1HAUBIIYaIbHOTO 3aXUCTY TONIO);

» norpumanus Bumor HITAOIT 40.1-1.32-01 [34] (3amip omopy i30sIIii
eJIEKTPOMEPEXK Ta 3a3eMIIIOIOUHX MPUCTPOIB, IEPEBIPKa MPUCTPOIB OJIMCKABKO
3aXUCTY TOIIIO);

» OXOPOHH HaBKOJIMITHHOTO CEPEIOBUINA BiJ HEraTWBHOI Jii Ha Hei mpu
3M1MCHEHH] MOCTYT 00’ €KTaMH TUMYaCOBOTO PO3MIIIICHHS TYPHUCTIB.

3 METOI 3MEHIUEHHS BIUIMBY HA HABKOJIMIIHE CEPEIOBUIIE IPOIOHYETHCS
3aKjaJaM roTelbHOTO Oi13HECYy CIpsIMyBaTH poOOTY Ha €KOJIOTIYHY cepTHdiKalliio Ha
3acajiax MIXHapOHOI MporpaMu ekoJioriuHoi ceprudikarii rotenis Green Key.

HaBenena y crarri iHQopmalliss Ma€e MPaKTUYHY IIHHICTb Ta HAJacTh
MOXJIUBICTh 3/1MCHIOBATH TPEBEHTUBHY OLIHKY TEXHOT€HHOI Ta €KOJOTIYHOI
0e3IeKr 00’€KTIB TUMYACOBOTO PO3MILIEHHS TYpPUCTIB 1 PO3POOIATH 3aX0IU OO0
3aXMCTy, JIOKaji3amii 1 JIKBIOAUli iX HEraTMBHOIO BIUIMBY, CTBOPEHHI 3aIiaciB
MaTtepialibHUX pecypciB, Mpui0aHHI 3ac001B 1HAUBIIYATLHOTO 3aXUCTY, 3a0€3MeUCHH1
BHUMOT MOKEXKHO1 0€3MEKH, HABYAHHI TEPCOHAITY JI15IM Y HaJ3BUYAHUX CUTYaIlsX.
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Abstract. The paper considers the issue of ensuring the safety of life in the domestic sphere of
modern man, namely at the temporary accommodation of tourists in the city of Odessa. Since the
city is a resort area, there were 177 such institutions in 2018, and in 2019 their number increased
to 187. Most facilities are located within the city - a large urban area. There are areas with high
man-made environmental risk, and namely: sanitary protection zones of industrial enterprises,
highways, a network of gas stations, business centers, etc. Thus, issues of man-made and
environmental safety for the city and, especially, enterprises in the service sector are important. In
order to ensure the sustainable operation of facilities, the priority is to analyze and identify external
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and internal causes that lead to the disaster in order to plan measures to ensure trouble-free
operation and health of consumers. The work identifies man-made and natural hazards, analyzes
their impact on the ecological condition of the tourist infrastructure.

Key words: safety of life in the domestic sphere, objects of temporary accommodation of
tourists, technogenic and natural dangers, technogenic and ecological safety.
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POTENTIAL PROFIT FROM LABOR PROTECTION MEASURES
MNOTEHIUIVHWA MPUBYTOK BIJ] 3AXO/IIB 3 OXOPOHHU ITPAIII
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Anomayia. B pobomi posenadaemvcs npobiema noKpaweHHs yMo8 npayi Ha nionpuemMcmeax
Yxpainu. Exonomiuna momusayisi nosuHna cmamu pywitHo CUio0 8NpOBAONCEHHs 3aX00i8 ma
3aco0ie  3axucmy NpayieHuKie 6i0  WKIOIUGUX I HeOe3NeuHux BUPOOHUYUX  YUHHUKIG.
Ilpoananizosana inopmayiss npo OCHOBHI NPUYUHU HEWACHUX BUNAOKIG ma Nnpogecititi
3ax60p06anHs Ha eupobHuymsei. Haeedeni Oami npo modxciugi npubymxu nionpuemcmeda 8io
noninuwients besneku npayi. Buznaueni ocnoeui easiceni eénaugy Ha pob6omooasyi 0. CMEOpPeHHs
HUMU HOPMOBAHUX YMOE NPAY.

Knrwwuosi cnosa: exonomiuna momueayis, npoghecitini 3axe0pro6amHs, NIUHHICMb Kaopis,
O0XOpOHA Npayi, NPUYUHU HEWACHUX UNAOKIE.

Beryn

3a manumu MixHapoaHoi opranizaii npaimi (MOII) [1] KUIBKICTh JIETaJIbHUX
BUIMAJKIB Ha BUPOOHMUIITBI B YKpaiHi Yy JBIYl NMEPEBUIIYE 1€l MOKA3HUK Yy KpaiHax
€sporneiickkoro Coro3y, T06T0 Ha 100 THC. MpaiiBHUKIB B YKpaiHi 3a piK MpUIagae
11 memacuux BunazakiB (HB) 31 cmeprenpHumMu Hachiakamu, y €C 1meil mokazHUK
cTaHOBUTH 6 3aru0nux. CkiagHa cutyarlis 3 npodeciiHuMu 3axBoproBaHHIMEU. DoHJ
COIIAIBHOTO CTpaxyBaHHS YKpaiHU HA MiJICTaBl CTATUCTHYHUX JaHUX [2] po3moiise
npodeciiiHi 3aXBOPIOBAHHS 3a KUTBKICTIO BUIAJIKIB TaK:

XBopobu opraniB nuxanus — 41,1%

XBOpoOU ONOPHO-PYXOBOTO amapary — 25,5%

XBopobu cnyxy — 23,0%

Bibparuiiina xBopob6a — 5.7%

Iami — 4.7%

Vkpaina Hece 30UMTKM BIJ BHPOOHMYOrO TpaBMATH3My Ta MpPOQeciiHuX
3aXBOPIOBaHb HEMEHIE 5,2 MIpA. IpH. Ha pik adbo 0,12% BasioBOro BHYTPIIIHHOTO
npoaykty BBII [3, 4]. fkiio mopiBHITH 11e 3 PO3BUHYTHUMH KpaiHaMHu, TO PiBEHb
TpaBMaTU3My B YKpaiHi HallHWX4YiH y cBiTi. Tak BapTicCTh BUPOOHMYMX TPaBM Ta
3axBopioBadb y CIIIA cranoButs 01m3bko 250 mimbsipaiB gonapis CIHIA a6o 1,8%
BBII [5]. Leit nokasauk y BenukoOpuranii cranoButh Omm3pko 1% BBIT [6],
Asctpanisa — 4,8% BBII [7], €C — 3,3% BBII [8]. 3a ouninkamu MOII 4% cBiToBOTO
BBII BTpawaerbcsi uepe3 HemacHI BHUIAJKH HAa BHPOOHHITBI Ta mpodeciiini
3axBoptoBaHHS [9]. 1] e MOSICHIOEThCS TPUXOBYBAaHHSAM HEIIACHUX BHUIIAJKIB Bij
pO3CIIiyBaHHS 1 00JIIKY.

OCHOBHUI TEKCT

®daxiui MOII BuaimMiM 1T OCHOBHUX MPUYHMH CMEPTEIbHUX HEIIACHUX
BUMNAJKIB HA BUpOOHUIITBI B YKpaini [10]:

l. miaroToBKka TMpaliBHUKIB 1 pOOOTONABIIIB 3 MHUTaHb OXOPOHHU TIpalll e

HE3aJ0B1JILHOIO;
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2. KOHTpOJb 32 CTaHOM Oe€3MeKM Ha poOOYMX MICIIX Ta BUKOHAHHSIM
BCTAHOBJICHUX HOPM O€31eKH BIICYTHI;

3. mpariBHUKM 3a0e3neueHi 3acobamMu 1HAUBIyanbHOTo 3axucty (313) HU3bKO1
AKOCT1 200 BOHH BIJICYTHI;

4. yBeleHHsSIM 3aco0iB Ta MPUJIAAIB KOJEKTUBHOI O€3MeKH Ha MiAMPUEMCTBAX
BiJI0YBAETHCS TIOBIJIBHUMHU TEMIIAMU;

5. 3HOC (y neskux ramxy3sx Ha piBHi 80%) 3aco61B BUpOOHUIITBA.

s inpopMmariist ciBnagae 3 AaHUMU QOHTy COLIIAIBHOTO CTpaxyBaHHs Y KpaiHU
[2], AKMi BKa3ye NEepUIOPSATHUMU IPUYMHAMH CTPAXOBUX HEIIACHUX BUIAJKIB!

* oprasizailiiiai — 66,8 %, a came:

- ITHOPYBaHHSA BHUMOT 1HCTPYKIIii 3 OXOpOHU Tpaili;

- HE3HAaHHS Ta HECBUKOHAHHS ITOCAJ0BUX 000B’SI3KIB ;

- HeJoJepKaHHS BUMOr Oe3leKd MiJg Yac eKcIulyaTallii TpaHCIOpTy
3araJlbHOrO KOpUCTYBaHHS;

- HEJOTPUMAaHHS TEXHOJIOTTYHOTO MPOIIECY;

- TMOPYIICHHS BHUMOI O€3MEeKH TMiJ dYac eKcIuTyaTalii oOJiagHaHHS,
yCTaTKyBaHHS, MaIllMH, MEXaH13M1B TOIIIO;

* icuxodizionoriuni npuanHu — 18,4 %!

- oco0ucra HeoOepeKHICTh TOTEPIILIOTO;
- TPOTHUIIPABHI JIIi IHITUX OCIO;
- HEe3aJ0BUIbHI (P13U4HI1 JaH1 a00 CTaH 3/10pOB’s;

* TexH1YH1 npuunHu — 11,9 %

- HE3aJI0BUIbHUU TE€XHIYHHMIA CTaH BUPOOHHUYUX 00’€KTIB, OYJUHKIB, CIIOPY/I,
1HKEHEPHUX KOMYHIKaIllil, TepUTOpIi;

- HE3aJI0BUIbHUI TEXHIYHUMN CTaH 3ac001B BUPOOHUIITBA;

- HEJIOCKOHAIICTh TEXHOJIOTIYHOTO MPOLECY, HOro HEBIAMOBIIHICTE BUMOTaM
Oe3IIeKH;

- KOHCTPYKTHMBHI HEIOJIKM, HEJIOCKOHAIICTh, HEIOCTAaTHSI HaIIHHICTh
3ac001B BUPOOHUIITBA;

* iHII1 TpUYuHA — 2,9 %.

3 11bOT0 BUILIMBAE, IO roJIoOBHUMHU npuunHamMu HB € npuunnu opranizaiiitHoro
XapakTepy. 3HOIICHICTh OOJaJHAHHS Ha BITUYM3HIHUX MIANPUEMCTBAX, TOOTO
TEXHIYHI MPUYMHYU, 3HAYHO MEHIIE BIUIMBAIOTh HA pIBEHb TpaBMatusmy. lIpuromy
IO JUIS MOJEpHi3alil Ta MpuaO0aHHS HOBOTO yCTaTKyBaHHA MOTPiOHI 3HAUHI KOLITH
BiT poOoToAaBusl. 3 oOpra”i3aliiHUX MNPUYMH JUIIe 3a0e3nedeHHs 3acobamu
IHAMBIAYaIbHOTO 3aXUCTy NOTpeOye NEBHUX KOINTIB. YcCl 1HII OpraHizaliiHi
IPUYUHU 3 OJHOTO OOKY MOB’sI3aH1 31 3MEHILIEHHSM KOHTPOJIIO 31 CTOPOHU YPSIIOBUX
HaIJISIOBUX OPTaHiB, MO MPU3BOIUTH 10 0€3KapHOCTI pOOOTOMABIIIB, a 3 IPYTrOTO —
HE PO3YMIHHS BJIACHMKIB MIJIPUEMCTB, 110 BKIAJAHHS Tpolieil B chepy OXOpOHH
mpail €KOHOMIYHO JOIIJILHO 1 MOXKE JaBaTth NMpuOyToK. BiTum3HsHI poOOTOMABIN
pO3MIISIIAIOTh  3aXOAM IO OXOPOHI Mpall sSIK TArap, SKdAA Juie norpedye
HE3pO3yMiIuX BUTpar. Jlo opraHizamiiiHuX 3axoJliB MOKHa BiJHECTH OOOB’S3KOBHUI
BUACHHUH 1HCTPYKTaX, AKUA HE NOTpeOye (iHAaHCOBUX BHUTpAT. SIK BiJIOMO, 4acTO Ha
HIIPUEMCTBAX JIMIIE MOBEPXHEBO Ta (hOPMAIBbHO MONEPEIKYIOTh MPO BCl MOYKIIMBI
HeOe3Nekn BUPOOHMYOro rmpolecy Ta mnepeOyBaHHA Ha mignpueMmctsi. I[loBHa
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0013HAHICTh  MpAIIBHUKIB  JIO3BOJUTh MAKCUMaJIbHO 3HHM3UTH  HMOBIPHICTH
TpaBMaTU3My Ha BUPOOHMIITBI, a TAKOXXK 3a0€3MEUNTh iX BIIEBHEHICTh y CBOIX IIfX,
10, 3BUYAiHO, B1OOpa3UThCS HA MPOMYKTUBHOCTI iX mpari. Jly)ke BaXJIMBO He
HEXTYBATH PETYJSIPHUMU MEPEBIpKaMU Ta MOBTOPHUMH 1IHCTPYKTaKaMH 1100 3HAHb
3 OXOPOHU TIpalll, OCKUIBKH B YMOBaxX CTpecy, KOJIM HEIIaCHUN BUMAJOK CTaBcs abo
MOJKE CTaTUCs, JIOJAMHA Y TPOILECI CBO€I MISIBHOCTI ab0 Oe3dIsSUIbHOCTI MOXKE HE
3rajjaTi yCiX HaJaHuX i THCTPYKIIiH, 110 MOXKE MPU3BECTH J0 TSHKKUX HACHIJIKIB a00
VIIKOJ/KEHb ii 30pOB’st a00 31I0pOB’s IHIIUX MPaIIBHUKIB.

VY po3BUHYTHX KpaiHax CBITY poOOTOAaBIll BXK€ JaBHO 30ar”ysiv, 10 Kparie
JaBaTy TPOILI HAa 3aXO0JM OXOPOHU Mpalll HIX MEPMAaHEHTHO BUTpayaTu (BTpayaTH)
(hiHaHCH Ha JIIKBIAAIIO HACIJIKIB HEIIACHUX BUMAJKIB 1 aBapiii Ha BUPOOHUIITBI. 3a
iHpopmamiero [11, 12] npubyrok kommnaHii MoxiauBo 30uibmMTH Ha 20 %
1HBECTYIOUM Yy TOKpalleHHs yMOB mpaii. Od4ikyBaHa €KOHOMis HiANPHEMCTBA Bij
MTOJTITIIIEHHS O€3MeKH Iparii:

» €KOHOMIisl BiJ] 3HW)KCHHS MPO(ECiitHOT 3aXBOPIOBAHOCTI;

» €KOHOMisl BiJl 3MCHILICHHS BUIAKIB TPaBMaTHU3MY,

» €KOHOMISl BiJl 3HWKECHHS INTMHHOCTI KaJpiB;

» €KOHOMisl BiJl CKOPOUSHHS TUTBI 1 KOMIICHCAIH 32 poOOTY B HECTPUATIMBUX
yMOBaXx.

Bxriagaroun rpomri y mokpaieHHs YMOB Tpaili MOXJIMBE OTPUMAaTH MPUOYTOK
B1JI 3pOCTAaHHS MPOJYKTUBHOCTI Mpalll 3a PaXyHOK 30UIbIICHHS JIOJUHO-IHIB, SIKI
3 ABJISITHCS. IPU 3MEHIIEHH] P1BHS 3aXBOPIOBAHOCTI 1 KIIBKOCTI BAPOOHUYUX TPABM.

[InuHHICTE KaJpiB € TAKKOI MPOOJIEMOIO NIl MIANPUEMCTBA, SIKI CTBOPIOIOTH
JI0IaTKOBY BapTicTh. HeraTuBHI HACHIAKY IJIMHHOCTI KaapiB [13]:

- 3HI)KEHHSI MPUOYTKIB Yepe3 3HMKEHHS MPOAYKTHUBHOCTI IMpali y MpalliBHUKIB,
110 MMOAAJIN 3asiBy MPO 3BUIbHEHHS;

- BIJICYTHICTh JIOXOJIB 3 POOOYUX MICIlb, III0O IPOCTOIIOTH Yepe3 3BUIbLHCHHS
IpaIliBHUKA,

- HEJOOTPUMAaHHs MPOJYKIIi IiJI Yac HaBYaHHS Ta CTaXyBaHHA 0ci0, mo Oyiu
NPUKHATI HA pOOOTY 3aMICTh IIPAIliBHUKIB, K1 3BUIBHUIUCS;

- BUTpATH HA HABYAHHS MPAIlIBHUKIB, MPUUHATHX HA MICII€ 3BUIbHEHUX BHACIIJIOK
IUIMHHOCTI;

- 3MEHILICHHS PiBHS BUITYCKY MPOAYKIIT B MEpioJ1 ajamnTaiiii Ha po0odomMy MicIii;

- BTpaTH Ha MPOBEACHHS pOOIT MO HaliMy 1 3BUIBHEHHIO MPAIIBHHUKIB (BMICT
HITaTy MPAIiBHUKIB BIAUTY KaJpiB, peKJaMyBaHHs MOTPeOH B poOOUiil cuii).
Haityacrime miMHHICTH KaJpiB MOB’si3aHA 3 HU3BKOIO 3apOOITHOIO IJIATOIO Ta

HE3aJ0BUIbHUMHU yMoBamHu mipaii. Kpim toro, nemorpadiuna cutyariist B YKpaiHi Ta
TpyJAOBa Mirpamisi 3 JepXaBu MPHU3BOAUTH O PI3KOrO0 3MEHIICHHA KIJIBKOCTI
IpaliBHUKIB Ha pUHKY mpaii. TyT moTpiOHO noxaTv, IO B MEpUIy uYepry KpaiHy
MOKHU/IAFOTh HAWOLIbIIl aKTUBHI, OCBIUYEHI Ta KBaJi(piKOBaH1 MpaIIBHUKH, SIKI MOXYTh
BUKOHYBATU CKJIaJH1 BUPOOHUY1 3aBAaHHS 1 IOCTATHHO JUCIUILIIHOBAHI.

BucHoBku

KinbKicTh BUAUICHUX KOIITIB HA OXOPOHY Ipalll KOXHE IMiANPUEMCTBO 00Upae
CaMOCTIHO B MeXaX JII0Y0ro 3aKOHOJaBCTBAa. 11032 BCAKMM CYMHIBOM, BJIACHHK
MINPUEMCTBA MUTAETHCA 30UIBIIUTH CBOT MPUOYTKH 1 TOMY HEpiako (hiHAHCYE IH0
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CTaTTI0O BUTPAT Ha MIHIMAJIBHO JOMYCTUMOMY 3aKOHOJABCTBOM piBHI. [IporTe,
BpaxyBaBIllM, yCl BHILE HaBEIEHI MPUKIAIM, MOKHA MPUHUTH 10 BHUCHOBKY, IO
JOTPUMAaHHS YCIX HEOOXIAHMX BHMOI Ta 3a0€3MeYeHHs] MaKCUMalbHO O€3MeYyHOTrO
MPOIleCY BUPOOHUIITBA y PE3yJIbTAaTi HANACTh OUTBIIUN E€KOHOMIYHUN e(EeKT, aHik
€KOHOMIsI Ha BUTpaTax Ha 1i 3axoau. KoxkHoMy poOOTOAaBIIIO €Il BpaXOBYBaTH ycCl
MO>KJIMBI HETaTUBHI HACIJIKK Ta BTPATU BiJ HETOTPUMAHHS BUMOT 3 OXOPOHU Ipaili,
a TaKOX MOKJIMBI MPUOYTKHU BiJ] CTBOPEHHS Oe3MevYHnX Ta KOM(OPTHUX YMOB TIpaiii,
aJKe y TIOrOHI1 32 BETMKUMU NMpUOyTKaMU MOXHa BTPATUTH Ha0araTo OlbIIe.

3 2014 poky auciuriina «OxopoHa mpaili» BTpaTuiia CTaTyC HOPMATUBHOI, 110
MPU3BEJIO JI0 3MEHIIIEHHS TOJWH Ha 1l BUBYEHHS a00 0 3HUKHEHHS ii 3 HaBYaJbHUX
IJIaHIB  CHELIaJIbHOCTEH EKOHOMIYHOTO HampsMy. TakuMm 4YuHOM, MalOyTHI
MEHEJIKEPHU, EKOHOMICTH, SIKI MPUIIyTh HA BUPOOHULITBO HE OYIyTh O3HAHOMIIEHI 3
MIKIUTUBUMHA Ta HEOE3NMEYHMMH BUPOOHMYMMHU UYWHHUKAMH, IO BIUIMBAIOTH HA
yMoBH Tiparii. ToOTo Taki (paxiBii He OyayTh MaTH YysIBY MpPO BILUIUB YMOB Ipalli Ha
MPOyKTUBHICTh TPYy/a Ta AKICTh BUKOHYBAHHX POOIT.

[Toku poboTomaBIll HE 3PO3YMIIOThH, IO TypOOTa O MpAIIBHUKAX Y BHIJISIL
CTBOpPEHHI KOM(OPTHUX YMOB Tpaili, TOOTO BUKOHAHHS HOPM OXOpPOHHU TMpalll €
HEOOXITHICTIO BOHU OyayTh HECTH 30UTKH, SIKIi O€3MOCepelHbO BIUIMHYTh Ha iX
MpUOYTKH.
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Abstract. The paper considers the problem of improving working conditions at Ukrainian
enterprises. Economic motivation should be the driving force behind the implementation of
measures and means to protect workers from harmful and dangerous factors of production. The
information on the main causes of accidents and occupational diseases at work is analyzed. The
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data on possible profits of the enterprise from improvement of labor safety are resulted. The main
levers of influence on employers to create standardized working conditions are identified.
Key words: economic motivation, occupational diseases, staff turnover, labor protection,

causes of accidents.
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Anomauyia. Boowui pecypcu manux pivox Ilieniuno—3axionoeo Ilpuuopnomop’s € wacmunor
CMPYKMYPHUX MepUmMopiaibHux elemMeHmié exono2iunoi mepesici. Mani piuku — 600Hi 00 ’ekmu 6UCOKOL
€KONI02IYHOI 8ANCIUBOCTNI, MAIOMb WUPOKe NodYymoege i pubozocnodapcvke suxopucmants. Mema pobomu
— oyiHumu sKiCmMb 600U 34 OONOMO20I0 I[HOeKCy 3abpyoneHocmi 600u mooughikosanozo (I3Bm) ma
NpUOAMHOCMI BUKOPUCAHHS i1 011 pub020ocnooapcoukux nompeb. 3a pe3yibmamamu anaiizy po3paxyHKie
600a manux pivox Iligniuno-3axionoeo Ilpuuopnomop’s 3a 2009-2018 poxu siomocumwscsi 00 Kuacy 6io
NOMIPHO 3a0pyOHeH0T 00 HAO36UYALIHO OPYOHOI, MObMO Maxa 600a He NPUOAMHA OJisl BUKOPUCTIAHHS i 015
pub0o20CcnooapcoKkux nomped HaceneHHs.

Kniouosi cnosa: ciopoximiuni noxazuuxu, Illpuyopromop s, ekonro2iunuil Cmam, sKicms 600U.

Berym.

[Tounnatoun 3 cepenunn XX crTomiTTs, Maji piuku [liBHIYHO-3axiAHOTO
[IpuuopHomop’ss miJ BIUIMBOM IIHPOKOMACINTAOHHMX  MeJiopamid, Ximizamii
CLIBCHKOTO TOCTIOAAPCTBA, PO30PIOBAHHS 3aIUIaB, PO3BUTKY MPOMUCIOBOCTI 3a3HANIN
3HaYHUX 3MiH. B OaceliHax pi4OK 3HM3WJIACA KUIBKICTh MPUPOJHMX JaHIIadTIB,
SKICTh BOJIM B 0aratboX 3 HUX 3HAYHO Moripuiuiacsk [1].

Bonni pecypen manux pivok [liBHiyHO—3axinHoro [IpuyopHomMop’si € 4aCTUHOIO
CTPYKTYpPHUX TEPUTOPIAIbHUX E€JIEMEHTIB €KOJIOTIYHOI Mepexi. BoHu BiirparoTh
3HaQ4YHY pOJIb B PO3BUTKY €KOHOMIKH TEPHUTOpIi, 300JIOTTYHOTO Ta JIaHAImaQTHOTO
PI3HOMAHITTSI, MiJIBUILYIOTh MPUPOJHO-PECYPCHUM MOTEHLIal periony. KuBIeHHsS
pIYOK B OCHOBHOMY CHIIOBE: IiJf 4ac BECHSHOI IMOBEHI NMpoxoauTh Onm3pko 80%
PIYKOBOTO CTOKY. Maii pidku — BOJIHI 00’€KTH BHUCOKOi €KOJIOT14HO1 Ba>KJIMBOCTI,
MalTh IIMPOKE TMOOYyTOBE 1 pHOOroCmogapchbke BHKOPUCTAHHS, TMOTPEOYIOThH
PETeILHOI0 BHBUCHHS 1 MOCTIMHOIO Ta OPraHi30BaHOTO MOHITOPUHTY. Y 3B'SI3KYy 3
UM, BUHMKJIA HCOOXI1IHICTh OIIHUTH SKICTh BOJW MaiauX pidok [liBHIUHO-3axigHOTO
[TpuyopHomop’st (y Mexkax Opmecbkoi obnacti). Taki JOCHIPKEHHST HAMpaBieHl Ha
PO3pOOKY MPUPOJOOXOPOHHHX 3aXOIB 3 MOKPAIICHHS €KOJIOTIYHOTO CTaHy PIdOK Ha
teputopii Ykpainu. Tomy Temy gaHoi poOOTH MOKHA BBAXKATH aKTyaIbHOIO.

Meta pod0TH — OLIHUTHU SIKICTb BOAM 3a JOIMOMOIOI 1HJEKCY 3a0pyIHEHOCTI
Boau  monudikoBaHoro (I3Bm) Ta mnpuaaTHOCTI  BUKOPUCTAHHS 11 JyIs
pubOrocnogapchbKux NoTpeo.

O0’exkTamm  [OCJHIIZKEHHSI € TIJPOXIMIYHI [OKa3HUKM pIiuoK AJikaiis,
Koruneuuk, Caparta, Xamxuaep, Kyuypran, Aropmuk, Oxna, binoui, Benukuit
Karnabyx, Benukuit Annyr ta Kiprk-Kuraii.
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Piuku Oaceitny YopHoro mops — Ankanmis, Xamkuaep, Korunbauk, Capata
O0epyTh MOYaTOK Ha TepuTopii MoOIIOBU Ta BMNAJalOTh BIAMOBIIHO B 03€PO BypHac
o3epo-muman Xamkuaep, ozepo Cacuk. Bomam mux pidok [ MHUTTS HENPUAATHI,
BUKOPHCTOBYIOTBCS TSl 3POIITYBAHHS rOpoJiB 1 TOCHOJAAPUYO-IOOYTOBUX MOTPED,
CIIOPY/PKEHI Ha plYKax CTaBKU BUKOPHUCTOBYIOTHCS JJIsI PUOOPO3BEICHHS.

Piuku Kyuypran, Aropauk, OkHa, bijoui € niBUMH IpUTOKaMu 1-To MOPSIKY
p.JlHicTep y #ioro HIKHIN YacTUHI. 3a CBOIM PEKUMOM BOHH BITHOCSTHCS JIO PIUOK
CX1JTHO - €BPOIEHCHKOTO THIY. BOAM pidYOK BHKOPHCTOBYIOTHCS IPOMHUCIOBUMH Ta
CITBCBKOTOCIIOIAPCHKUMHU  TANIPUEMCTBAMU. B 0aceliHax 1HUX PIi4OK MOKIIMBUI
3HAYHUH PO3BUTOK peKpeallii Ta MpoMHUCIOBE pUOOPO3BEICHHS.

Piuku Benukuit KatnaOyx, Benukuit Snnyr ta Kiprux-Kuraii :KuBIsSTE CBOIMEU
Bojamu [lpunaynaiiceki o3epa: KatmaOyx, SAnnyr ta Kurtait BianmoBigHO. 3a CBOIM
PEKMMOM BOHHM HaJeXaTh JO PIYOK CXIAHO - €BpONEHChKOro Tumy. KUBJIEHHS pik
MepeBaXHO CHiroBe. Bojga pidok BUKOPUCTOBYETHCA MJIsi 3POIICHHS TMPUIIETIUX
TOJTIB,a TAKOX JIJIsl TIPOMHUCIIOBOTO PO3Be/IeHHs pubu. B OaceiiHax piyoK MOXKIIMBHIA
3HAYHUN PO3BUTOK pEKpeartii.

Orasin gditeparypu.

BusnaueHHss SKOCTI BOAM Yy BOJOWMHMINAX, IO BHUKOPUCTOBYIOTHCS IS
pO3BENIEHHS PUOM, Ha OCHOBI KOMIUIEKCY T1IPOXIMIYHUX MOKA3HUKIB MPOBOJATHCS Y
Oaratbox KpaiHax cBiTy. HopmatuBu nns  BoOJOWM  pUOOTOCHONAPCHKOTO
npu3HadyeHHs € y €Bponeiickkomy Corosi [2, 3] ta ['pys3ii [2]. JocaimKeHHs SIKOCTI
BOJIY JIsl puOHUIITBA PoBOsAThCs y Hirepii [4], banrnanem [S] ta [naii [6].

BucHoBkM 110710 10OpPOTO €KOJOTIYHOTO CTaHy PHUOOTOCTOAAPCHKHX BOJONM
0a3yloTbCcd HAa HOpPMAaTUBax T1IPOXIMIYHHUX IOKa3HUKIB, a caMme: MHpo3opicTs, pH,
MiHepati3allis, JIyXKHICTb, TBEPAICTh, PO3UMHEHUN KUCeHb [4, 5], HiTpatu, Pocdatu,
XIMIYHE CHOXKMBAHHSI KHCHIO, KaJbllli, Mar”id, MIOKCHA KpeMHit0, cyiabdatu [4]
Tomo. JloTpuMaHHsS HOPMATHBIB TIAPOXIMIYHUX IMOKA3HUKIB CTBOPIOE YMOBH JIJIs
PO3BUTKY PHOHHUIITBA Ta OTPUMAHHSA EKOJOTIYHOI Ta SKICHOI TPOIYKINL st
CIIO’KMBaHHS JIIOAUHOIO [5, 6].

Cnemiamictamu  OIEeCbKOTO  JEPKABHOTO  €KOJIOTIYHOTO  YHIBEPCUTETY
MIPOBE/ICHO aHaJIl3 OCHOBHUX JIXKEPEJ aHTPOIMOT€HHOI'0 HaBAaHTAKEHHS HA MPUPOJIHI
Boau Opecbkoi o00yacTi Ta OIHKY piBHS 3a0pyJHEHHS TOBEPXHEBUX BOJ 1
TEXHOTEHHOI'O HaBaHTaXeHHS Ha BOAHI 00’exktu Opechkoi 06siacTi 3a oOcsiramu
CKUIB CTIYHUX BOJ 1 3a0pyAHIOBaJbHUX pPeYOBHH [7]. SIKiCTh MOBEpXHEBUX BOJ
OnecrKkoi 00J1acTI XapaKTePU3YETHCSA SIK «3a0pyIHEHa». 3a 00cATaMy CKUIIB CTIYHUX
BOJ Ta 3a0pyIHIOBAIHHUX PEUYOBUH BI3HAYAETHCA TEHACHINS /O TOCTYIOBOTO
3MEHILEHHS PIBHS TEXHOTCHHOTO HaBaHTakeHHd 3 2012 mo 2016 p.

Pesynmbrat mocmimkeHb, sKi omyOnikoBaHO B (paxoBux BumaHHsax [8 - 10],
BKa3ylOTh Ha BHUCOKHI piBEHb 3a0pyJHEHHS IIOBEPXHEBUX BOJ MAaJIUX PIYOK
[TiBniuyHO-3axigHoro IlpuuopHomop's Onecbkoi o6macTi. ABTOpH 3a3HAYalOTh, IO
PIYKOBI BOAM «JIyK€ MOTaH1» 3a SIKICTIO, a 3a CTyIIEHEM YHUCTOTH OI[IHIOIOTHCS BiJl
«OpyaHUX» 10 «HAA3BUYANHO OpyAHUX», HAMOUIBIIMMU 3a0pyAHIOBAaYaMHU € BUCOKa
MiHepati3allisi BoAu (ToOTO T'OJIOBHI 10HH), 3aBUCJI1 PEUOBUHH, TBEP/IICTh, OPraHIuHI
3a0pynHioBadi. lle MOSCHIOETBCA MajoOK BOJHICTIO PIYOK 1 iX I1HTEHCHBHHM
BUKOPHCTAHHAM Yy CiIbCBKOMY Ta pPHOHOMY TOCHOJApPCTBI Ta 3a0pyIHECHHSM
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BIJIXOJIaMU LIUX BOJIOKOPUCTYBAYiB.

MeTtoau 1ocJailzKeHHs Ta BXiIHi MaTepiaiu.

JUJi OLIHKM SIKOCT1 TOBEPXHEBHUX BOJ] BUKOPHUCTOBYBABCS T1APOXIMIUHUMN 1HIEKC
3a0pynnennst Boau moxaudikoBanuii (I3Bm) [11], B sxoMy dYacTHHA TOKA3HHKIB €
MOCTIHOO, @ B SIKOCTI 1HIMUX OEpyTh MOKA3HUKUA 3 HAUOUIBIIMM BiTHOIICHHSIM [0
I'’IK Tak, mo0 3aragbHa KUIBKICTh TIOKAa3HUKIB JOpiBHIOBaja tmectu. Js
po3paxyHkiB [3BM BukopuctoByBanmch 6ioxiMmiune crioxuBanHs kucHio bCKs 1 azor
amoniiianii (NHs") B sKOCTi 00OB’S3KOBHMX IOKa3HHMKIB Ta YOTHPH ITOKA3HUKH 3
HaOUTbIUM BigHOIIEHHAM 10 ['JIK 13 criucky: po3urHEHUN KUCEHb, a30T HITpaTHUH,
a30T HITPUTHUH, HAQTONPOAYKTH, (DEHOJIU, KPEMHIH, XJIOp, MarHid, MapraHelilb, Mijpb,
IIUHK, 3aJ1130 3arajbHe, cyibdatu, hochartu, CITAB.

I3BMm pospaxoByBagcs 3a ¢popmydioro [11]:

pe=1y_S (1)
6T /K,
ne Ci- cepelHs KOHUEHTpAIlisi OJHOIO 3 IIECTH MOKa3HUKIB sikocti Boau, ['JIK; -
IPaHUYHO JIOMTyCTUMa KOHIEHTPAIisl KOXKHOTO 3 IIECTH MOKA3HUKIB SIKOCTI BOJIU.

3a BenuurHaMu po3paxoBaHux [3BM BukoHaHa orfiHKa sikocTi BoAu. [Ipu mibomy
BUJUISIIOTH KJ1acH skocTi Boau [12]: I — myxe uucra (I3B <0,2); 1T — yucra (I3B 0,2-
1,0); III — momipuo 3abpyanena (I3B 1,0-2,0); IV — 3a6pynuena (I3B 2,0-4,0); V —
opynHna (I3B 4,0-6,0); VI — nyxe opynna (I3B 6,0-10,0); VII — Hag3Buvaiino opyana
(I3B >10). Meroauka oOuucienns [3Bm Oepe 3a OCHOBY XiMIYHI PEUOBHHU —
MOKAa3HUKKA  aHTPOINOTeHHOro 3a0pyaHeHHs Boau. ILlg  omiHka  7g03BOJISIE
MPOCIIAKYBaTU JWHAMIKY $KOCTI BOAM B 4Yacl Ta pIBEHb aHTPOIOTEHHOTO
HABAHTAKCHHS HA BOJHY €KOCHCTEMY PIUKH.

JIisi OLIHKM $IKOCTI BOJAM PIYOK Ha OcHOBI I3BM Oynu BuKoOpHCTaHl AaHi
CIIOCTEPEXKEHb 3a XIMIYHUM CKJIaJOM BOJU JlepKaBHOTO YNpaBIIHHSI OXOPOHH
HaBKOJIMIITHBLOTO MPUPOIHOTro cepefoBuia B Opeckkiit obnacti 3a mepiog 2009 -
2018 poxkwu.

PesyabTaTi 10CHiIKeHH L.

Pesynbrati gocimipkeHb SKOCTI BoAM pidok 3a [3B  moaudikoBanum
npejacTaBieHi y Tabmumsx 11 2.

SAxicte Boau Manmux pidok OaceitHy YopHoro mopsi — Aunkanis, KoruiabHuk,
Capara, Xamxuaep — 3a nepiog 2009-2018 pp mama TEHACHINIO 10 3POCTAHHS
3Ha4YeHb I13BM, a oTke — 10 3HMIKEHHS SIKOCTI BOAM ISl BCIX YOTHPHOX PIUOK. Y
piuok Caparta Ta AJKaisi CIIOCTEPIraeTbcs TEHACHIS 10 30UIbllIeHHS 3HauYeHb [3Bm
3a JOCIIHKYBaHUM 1epiojl, TOOTO MOTIPIIEHHS SKOCTI BOJIM Y PIYKaX MPOTITOM CEMHU
pokiB. Y piukn KOTWJIBHHUK CIOCTEPITa€ThCs IMO3MTHBHA JHWHAMIKAa SIKOCTI BOJHU
IPOTArOM JAOCTIIKYBaHOro nepioAy. [IpoTsaroM Bcix pokiB Haripmia siKicTb BOJHU 3
yCiX pidoK crocrtepiranach y p. Xamkuaep. Halouibmmx 3Hauens [3BM csruyno y
2010, 2012 pp., koau BoAa BITHOCWIIACH IO KJacy Ayke OpymHoi. AHami3 (Tabi. 2)
nmokasye, mo Bojga wmamux pidok IliBHiyHO-3axigHoro IlpuyopHOMOp’s 3a
TOCITIKYBAaHUN TIEP10JT YACTKOBO BITHOCHUTHCS N0 Kiacy 3a0pymHEHoi, OpyaHoi Ta
HaJ3BUYAHO OpyaHOi, TOOTO Taka BOJAAa HE MpHAATHA A PUOOTOCIOIAPCHKOTO
BUKOPUCTAHHS.
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Taoauus 1 - {lmnamika cepeHbOPIiYHUX 3HAYeHb I3B MmoaudikoBanoro aist
MaJsux pivok IliBnivno—3axignoro IlpuuopHomop’s

Haspa Cepennpopiuni 3HaueHHs [3Bm

piuKH 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Aunkaiis 3,38 | 498 | 447 | 581 | 494 | 3,15 | 134 | 4,19 - 6,02
Kormnpamk | 10,1 | 4,05 | 4,00 | 5,71 | 3,00 | 3,80 | 5,13 | 424 | 4,73 | 492
Capara 5,18 | 4,72 | 5,67 | 3,68 | 11,7 | 8,64 | 8,39 | 5,93 - 6,15
Xamkugep | 6,67 | 232 | 7,49 | 48,5 | 17,2 | 25,5 | 14,1 | 17,2 | 22,6 | 20,7
Kyuypran 333 | 5,13 | 2,73 | 3,29 | 3,02 | 3,99 | 342 | 4,11 | 5,52 | 5,60
Sropiuk 1,53 | 2,26 | 1,35 | 1,55 | 2,33 | 1,70 | 2,22 | 2,27 | 2,31 | 2,28
OxHa 341 | 321 | 5,14 | 3,14 | 6,10 - 2,10 | 3,49 | 2,25 | 2,52
binoui 2,66 | 236 | 1,86 | 2,84 | 1,88 | 1,52 | 1,83 | 1,67 | 2,05 | 2,11
Demi - 139028 | - 364 - | - | - | - | -
Katna0yx
B Snmyr - 2,31 | 2,80 - 3,58 | 8,78 | 4,95 | 7,16 | 4,32 -
Iprit- - | 1,38 | 2,87 | 3,05 | 400 | 58 | - | 941 | 267 | -
Kuraii

Asmopcovka po3pobka

Taboauusa 2 - Yacrora (%) kiaaciB 3a0pyaHeHHs Boau 3a MeToanko10 [3Bm s
pesikux Majaux piuok IliBniuno—3axignoro Illpuuopuomop’st

Hasga Knacu 3a6pyanenns/ Yacrora, %
piku I 11 111 1\ \Y VI VII
Ankais - - 4 52 24 12 8
KorunpHuk - - 3 50 20 17 10
Capara - - - 15 44 26 15
Xamkuaep - - 6 3 9 29 53
Kyuypran - - 14 57 20 9 -
SAropauk - - - 85 9 6 -
OxkHa - 26 42 22 10 -
bimoui - 3 82 6 9 - -
B. Katnabyx - - 20 50 30 - -
Benukuit SAnnyr - - 25 46 17 8 4
Kiprmk-Kurait - - 13 35 26 19 7

Aemopcwvka pospodka

HaiiGinpmmii  Bkiman y 3a0pynHeHHs Manux pidok [liBHIYHO-3axigHOTO
[TpruopHOMOp’st BHECIH Taki pPEYOBHMHH, K cynbdaTtu, xjopuau, marHiid, CIIAP.
Benukuii BMICT IUX pEUYOBUH Moke OyTu mnoB’s3aHuit 3 aisuibHIcTIO KII
«Bonokanam» y M. Apiuz Ha p. KoruneHuk. ¥V p. Ankanis miBUIIEHAa KOHIIEHTpAIlisa
PEUYOBHH y BOJI MOB’si3aHA 3 MEPIOAUYHUM IIITOIJICHHSAM CLIbChKOTOCIIOAAPCHKUX
VyIib Ta MPWIETIUX TEPUTOPIA PIUKOIO0, B PE3yJbTaTi aKTUBHOI He30ajIaHCOBaHOI

BOJIOTOCTIONIAPCHKOT  JISUIBHOCTI, 3pOIIEHHsSI 3eMelb, 3al0yjoBa Tepurtopli 0e3
HaJIeX)KHOT  1HXKEHEpPHOi MIATOTOBKM, 3acunka spiB  Ta Oanok. HasBHICTB
3a0pyHIOBAJILHUX pe4yoBUMH y Boal p. Capara Ta p. Xamkujaep 3yMOBJEHa
CITbCBKOTOCIIOJIAPCHKOI0  JISUIBHICTIO, @  TaKOX  MOTIPHICHHSM  poOOTH
KaHATI3aIlIHHUX OYUCHUX criopyn [1].
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CripsiMOBaHICTb MPOLECIB, 110 IPOXOAATh HAa JOCIIKYBAaHUX OacelHax Maiux
piuok Hikaboro /[HicTpa 3yMOBIIOIOTH 3arajibHy €KOJIOT1YHY OOCTaHOBKY, sIKa B
JaHMI yac OLIHIOETHCSA BiJl 330BUIbHOI (p. binoui) no Hecnpustiugoi (p. Kyuypran).
Bci Oaceiinu piduok miiqal0ThCs 3pOCTaI0UOMY aHTPOIIOT€HHOMY HABaHTAKEHHIO, IKe
BUPAXA€ThCS BHCOKUM CTYIEHEM PO30PaHOCTI BOI0300piB, 1HTEHCHU(IKAIIEIO
CITbCHKOTOCTIONIAPCHKOTO ~ BUPOOHMIITBA Ta  3pOCTaHHS  OOCSTIB  BHECCHHS
MiHEpaJbHUX TOOPUB 1 OTPYTOXIMIKATIB HA TeKTAp P, HEAOTPUMAHHS 3POCTAIOUNX
IPUPOAOOXOPOHHUX BUMOT JO CLIBCHKOTOCIOAAPCHKOTO BUPOOHUITBA, HASBHICTIO
NOTY)XKHHUX JDKEpen 3a0pyIHEHHS y BUTJISAII 3IMBOBUX CTOKIB mpomM3oH M. Komgmwma,
nrr. OKHa Ta 1HIIMX HACEJIEHWX MYHKTIB, BIACYTHICTIO MEPEX LIEHTPai30BaHOIO
BOJIOTIOCTa4YaHHsl Ta KaHali3alli B HACEJICHUX MYHKTax, 110 PO3TallOBaHI B3JI0BXK
pivok. [IpupoaHmii YMHHUK BUCOKHX YKJIOHIB CXMJIIB TOCUITIOE TIPOIIECH PYHHYBaHHS
I'PYHTY, OCOOJIMBO Y BEPXHIX YaCTHMHAX BOJ0300PiB 1 MOMIMPEHHS 3a0pyIHIOBAJIbHUX
PEYOBHH 11 YaC CXWJIOBOTO CTOKY Boju [1].

[IpoOneMHMMH TUTaHHSMU Yy BiHOCMHAX MiDK Pecmy6mikoro MonmoBa Ta
Opnecpkor0 00acTIO € TEepIOAUYHI CKUIU  3a0py/HIOBAJIBHUX PEYOBUH Y
TPAHCKOP/IOHHI BOJOTOKM - piuku Benukuit Snmyr ta Kiprmwk-Kurait. Ha tepuropii
PecniyOniku MomngoBa ckuj CTiUHUX Boa y p. Benuwkuih Snmyr 3aiicHIoe
Komparcekuit HadgTonepepoOHUii 3aBoa 0€3 HaJICKHOTO OYHIeHHS, y p. Kiprmk-
KwuTait yacto 311iCHIOETHCSI HECAaHKITIOHOBAHUN CKHUJT 3a0PYIHIOBAJIbHUX PEUYOBHUH B
paiioni ¢. TBapauust (Mongosa) [1].

BuchoBok.

3a pesynbTaTaMu aHalli3y PO3pPaxyHKIB MOKHA CKa3aTH, II0 BOJAa MalUX PIYOK
[TiBH1uHO-3axigHoro I[lpuyopHomMoOp’s 3a AOCHIAKYBaHHMI MEpPiOj BIIHOCUTHCA [0
KJ1acy BIJl MOMIPHO 3a0pyJHEHOT A0 HA/I3BUYAlHO OpyAHOI BOJIM, TOOTO Taka BOJA HE
OpUAATHA ISl BAKOPUCTAHHA 1i AJ11 puOOrocoJapChbKUX NOTped HACEIICHHS.
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Abstract. Water resources of small rivers of the North-Western Black Sea coast are part of
the structural territorial elements of the ecological network. Small rivers are water bodies of high
ecological importance, have a wide range of household and fishery uses. The purpose of the work is
to assess the quality of water using the index of modified water pollution (WWTP) and the
suitability of its use for fishery needs. According to the analysis of calculations, the water of small
rivers of the North-Western Black Sea Coast for 2009-2018 belongs to the class from moderately
polluted to extremely dirty, ie such water is not suitable for use for fishery purposes.

Key words: hydrochemical indicators, Black Sea coast, ecological condition, water quality.
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AHoTanis. /1i0 uac nandemii sunuxae degiyum 3aco6ie IHOUBIOYANbHO2O 3AXUCHLY OP2AHIE
OUXAHHSA, MOMY HACENeHHS NOYUHAE CAMOCHMIUHO BUSOMOBIAMU PI3HI MOOeli pecnipamopis,
nyonikyouu cgoi Hapooku 6 mepedxci Inmepnem. Bunukae 3aKoHOMipHe NUMAHHA CMOCOBHO
nepesipku ix 3axuchoi cnpomoxcnocmi. Memoio pobomu € po3pobKa NOKpOKO8020 NiOX0OY
PO3PAXYHKY 3aXUCHOI ehekmugrnocmi ¢inempysanvrnozo pecnipamopa (oani — @P) ons 3axucmy 6i0
8ipycie MemooomM YUPpo8o2o KOMN TOMEPHO20 MOOENI0BAHHSL.

Mamepianu i memoou. /i pospobku yughposozo auanizy 3axucHoi eghekmugHocmi
pisHomanimuux 3D mooeneti P 6yno 00pano Oekitbka KOHCMPYKYIU, AKi npeocmasieHi 6
iHmepHem mepedxci 3 8i0nosioHumM nocunawuam ma naseuwicmio "STL atiny”. Oyinky 3axucHux
eracmugocmetl posnaHymux 3paskie P Ona 3axucmy 6i0 6ipycie nposoounu meopemuyHo 3
BUKOPUCMAHHAM cyYAcHUX npozpam 3 mooenioeanus "MATLAB" i "ANSYS".

Pesynomamu. Po3pobreno mpuxpoxosuil nioxio 015 po3paxyHKy 3AXUCHOI epeKxmusHocmi
@DP 3a 00nomo2010 Yudposo2o Mooentosants, AKull exodac: 1) paxysanHs Qizuko-mexamiyHux
eracmugocmetl WKIipyu 001UYYs ma enacmoMepHo20 Mamepiany niemacku, 2) 6CmaHO8leHHs
napamempis cimku 01 demanizayii OLIAHOK KOHmMaxmy, 3) pO3PAXyHOK Niowji KOHMAKMY MIdC
niemackor ma oonuyuam. Lle 0o3z6onsne susHauumu Koeghiyienm 3axucmy Memooom MOOentO8AHHS Y
BIONOBIOHUX NPOSPAMHUX cepedosuwax. B pesynbmami mooeniosannsa eusnaueno, wjo Koegiyienm
3axucmy Oinbuwocmi niemMacox xKoausascs y oianaszowni 6i0 12 0o 17, mooi sax y niemacox ®DP
mooeneu "Kovid-19" ma "BUT-HI" 6in cknaeé 43 i 55 6i0nosiono. Buxoodsauu 3 ompumanux
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Pe3VIbmamis MONCHA KOHCMAamysamu, Wo npoaHanizo8aHi NieMAacku 6i0N06ioaroms 0py2omy Kiacy
3axucmy 8i0no8ioHo 00 sumoz cmanoapmy [16].

Hayxoea noeuszna. Ocobaugicmmo 3anponoHo8an020 nioxooy, AKa 8i0PIi3HAE 1020 6i0 IHUUX, €
susHauenHs xoeghiyicnma 3axucmy niemacku PP Ha ocHO8I 83a€M038 3Ky MidicC ii KiHeMamuyHuMu
i 2eomempuyHUMU NAPaAMEeMpPamy ma WilbHICMIO 3anuieno020 NOMOKY Y NPOCPAMHOMY cepedosuLli
ANSYS.

Ilpakmuuna yinnicms. 3anponono8aro OJisl BUSHAYEHHS PeanbHOI naowi cmyau oomopayii
suxopucmogyeamu cneyianvuuti  arcopumm ("ICP-aneopumm”), saxuiti 0o3zeonsie 3icmasnimu
mpueumipni  nosepxui. Ilpu yvomy 6iOMIHHICMb MIXNC pealbHOl0 1 NPOEKMHOK NIOWE0
06mwopamopa 003801UNA 6CMAHOBUMU NIOWY WINUH, PO3MID AKUX NIUBAE HA KOepIYicHm 3axucmy
pecnipamopa. I1ioibparo sicim Hatipo3noscroddiceniuux mooeneti PP ons 3axucmy 6i0 8ipycis, AKi
MOXMCHA  pO30PYKY8amu. 3anponoHO8aHO NPOBOOUMU AHANI3 iX 3aXUucHoi eghexmuseHocmi 3
VPAxXyBaAHHAM HAABHOCMI OEKIIbKOX MUNOPO3MIpi8, HAOAHO peKoMeHOayii wooo mamepiany O
BUCOMOBIIEHHS HA2O0I8 51, 0OMIopamopa ma camoi NiMAcKuy, K1anamie UOUXAHHS, A MAKOHC U000
enacmueocmeti QinbmpysaibHux mamepianie 0 Qitempa.

KuarouoBi cioBa: 3acobu iHougioyanbHoeo 3axucmy opeanié OUXauus, @itempysanvHuil
pecnipamop, 3axucHa eghekmuHicmy, 3axucm 6i0 8ipycie, mamemamuine MOOeN0BAHHS.

Berym.

Bracnmiiok cTpiMKOro po3mOBCIOKEHHS BIpYCHOT MaHeMli BUHUK TI1ABUIIICHUI
MONUT Ha QUIBTPYBAJIbHI 3aCO0M 1HIUBIYaILHOTO 3aXUCTy OpraHiB JUXaHHS (maii —
3130/1), Ak y HaceleHHs, Tak 1 y MEIUYHUX MPaliBHUKIB, JIJIs SKUX iX HAsSBHICTH €
MUTAaHHSAM 30€peKEHHsI 3J0pOB’S M JKUTTS B yMOBax HpodeciiHOi AiSIBLHOCTI.
3BaKalouM Ha 3JaTHICTh CY4YacCHUX KOMIT IOTEPHUX TEXHOJOTIH 1 MPOTPaMHOrO
3a0e3nedeHHs] po3poOKH, TMPOEKTyBaHHA Ta BUrOTOBIEHHA (3D npyk) pi3HUX
TEXHIYHUX O0’€KTIB, 3 ’IBHJIACh MOJKIJIHMBICTb CAMOCTIMHOIO BHMIOTOBJICHHS
¢binpTpyBasibHUX pecmiparopiB (PP) nns BmacHoro 3axucty. Ha Garathox iHTEpHET-
CTOpIHKaX MPEJCTABICHO IMUPOKE PIZHOMAHITTA I1HCTPYKIH 3 KOHCTPYKTOPCHKHUX
HapoOok pizHoMaHiTHHX 3I30/]], ski, 3a BIANOBIAHOTO BHOOPY (GiIBTPYBaIbHUX
MarepiaiiB, AAlOTh 3MOTy 3a0e3MEeUMTH 3aXUCT KOXKHOI JIIOAWHU BiJl BIpyCHOI
iH(exii. [IpoTe BUHMKAE KiJbKa 3allUTaHb: 1) HACKUIBKHU MPEACTaBICHI KOHCTPYKIIIi
3130/] 3a6e3mneuaTs HAAIMHUIN 3aXUCT KOPUCTYBAYIB 3 OTJISy Ha 3HAUHY PI3HUIIO B
AHTPOIIOMETPIl JIIOJICBKUX 001MYb; 2) sKI Marepianu 3a0e3neyaTb HEOOXIIHY
€IaCTHYHICTh OOTIOpaTopa JUIsl IMUIBHOTO TPWISATAHHS Mackh 10 OOJuYds Ta
KOPCTKICTh CaMOi KOHCTPYKUIi MIBMAacKd, TOOTO, BUCOKY 3aXHCHY €(QEKTHUBHICTbH
3I130/]. 3Baxkaroun Ha CKa3zaHe Ta, Yepe3 BHCOKY HMOBIPHICTH 3arpo3H JIIOAWHI BiA
HOBUX HITaMmiB 30yJHUKIB 1H()EKUIHHUX 3aXBOPIOBaHb, 1 HEOOXIJHICTh Yy 3aXHCTI
OpraHiB JWXaHHS, aKTyaJbHUM 3aBIaHHAM € po3poOKa Cy4acHOTO IMiIXOay Ta
BU3HAYEHHS KIIIOUOBHUX IIOKA3HUKIB JUIsl MEPEBIPKU ePeKTUBHOCTI 3axucty OP,
PO3pO0JIEHUX BIIACHOPYY.

AHaJI3 JiTepaTypHHUX JxKepe.

HemonaBHo 3’gBWiiach HaykoBa poOOTa KUTAHCBKUX BYEHUX 3 IEHTPY
"Cochrane" [1], ski y3aradpbHWIM ICHYIOUYy HaKOMUWYEHY I1H(pOpMaAII0 Mpo
e(EeKTUBHICTh MEIUYHUX MAaCOK MOpIBHSAHO 3 ®P 3 miectu pi3HUX TOCHIIKEHB, 110
OXOIUTIOIOTh BHOIpKY 3 9171 yuyacHUKIB JJii YMOB PO3MOBCIO/DKEHHS TPUIY Ta
MPOBENM BIANOBIIHUNA MeTa-aHa3 [Jii OOYMCIEHHS KOMIUIEKCHUX TOKa3HUKIB
e(eKTUBHOCTI 3a JOTOMOTOI TporpamHoro 3abesmeueHHs "RevMan 5.3". B
pe3yibTaTi aHai3y IOCHIKEHb BYEHI HE BUSBWIM CHUCTEMHHUX JIOKa3iB II0JI0

ISSN 2567-5273 69 www.moderntechno.de



Modern engineering and innovative technologies

Issue 20 / Part 2 g

nepearn P Hajg MeIUUHUMHM MackaMM, MPU3HAYCHUMHU JUIS 3aXUCTY AMXAIbHUX
[UIAX1B MEJUYHUX MPAaliBHUKIB Bia BipyciB. OQHOYACHO HUMHU OyJIO MiATBEPAKEHO
3axucHy eQekTuBHICTh (inpTpyBambHuX 3130/] Bim KoJOHI3aIl OpraHiB JUXaHHS
OaKTepIIMHU.

Taoauus 1 - Jlani 1eskux gocaigxeHb eGeKTHBHOCTI pecnipaTopiB i MeIMYHUX

MaCoOK
Jocmimken Micue Kinpkicts Bizomocri npo .
. BUKOPUCTaHHS Pesynpratn [IpumiTkn
HA MPOBEJICHHS YYaCHUKIB .
iHmux 313
8 JikapeHs B 446 LinsoBe HasBHicTb Bussneno rpun
OmnTapio, MeJICECTED BUKOPUCTAHHS | JJAOOPATOPHO tumy A, B, Bipyc
Kanana: pecmiparopa HiATBEP/KCHUX | TaparpuiLy
BIIJIIJICHHS NO95 Ta 1H}eKIIHHnX PHHOBIPYCHOTO,
Loeb et al. | HeBimkmamHOi MEANYHOI 3aXBOPIOBaHb Ta | EHTEPOBIPYCHO-
2009 [2] JIOTIOMOT'H Ta MacKu JTHIB HeTIparie- ro, KOpOHaBi-
neiaTpudHi 3J1aTHOCTI. pyCHOTO
BIIJIIJICHHS Tpusanicts XapaKTepy
JOCIIJDKEHHS -
5 TUXHIB
Maclntyre | 145 145 LinsoBe [TinTBepmxeni | Te came
etal. 2009 | momorocmomap | MaIli€HTIB Ta | BUKOPUCTaHHS | 1H(EKIiiHI
[3] ctB y Cinnei, 290 pecmiparopa 3aXBOPIOBaHHS.
ABctparis JIOMAIITHIX NO95 Ta Tpusanicts
KOHTAaKTIBy | MEIUYHOT JIOCITIJDKEHHS -
145 mMacku. [Hmr 2 THXHI
JOMOTOCIIO- | 3aCO0H
JIapcTBax 3aXHCTY:
PYKaBHUYKHU
Radonovich | 7 mikapens y 5180 [imsoBe Jlaboparopno Bussneno
etal. 2019 | CILIA: 3aknma- | mencecrep BUKOPUCTAHHS | MiTBEPHKEHI rpun A iB,
[4] I IEPBUHHOT | TapaMenn- | pecripaTopa pecmipaTopHi pecnipaTopHO-
MEANYHOT KiB, N95 ta 3aXBOPIOBAaHHS | CHHIUTIANbHUIN
JIOTTOMOTH, aaMiHICTpa- | MEIUYHOT BipYyC,
CTOMATOJIOTIYH | TUBHUH / MacKu METAITHEBMOBI-
1 KJTIHIKH, CITy)KOO0BHIT pyc, Bipyc
KITIHIKY 17151 IepcoHall, naparpuIl
JOPOCITHX Ta JiKapi
negiaTpudHi /mocBigueHi
BiJTIJICHHS, JiKapi
3aKIaau /iHTEepHU
HEBIIKJIAIHOL
JOTIOMOTH
MaclIntyre | 19 mikapeary | 1669 [TocTitine JlabopaTopno Busisneno rpun
et al 2009 | Ilexkini, Kuraii: | Mmeacecrep, | BUKOPUCTAHHS | IiATBEPIKEHI tuny A, B, Bipyc
[5] BIIJIIJICHHS JKapiB Ta pecrmiparopa pecmipaTopHi naparpuiry
HeBiAKIagHOT | cimy»60Boro | N95 ta 3aXBOPIOBaHHS
JOTIOMOTH Ta MEPCOHATY | MEIWYHOI
BIJUTIIEHHS MackKu
OprasiB
JXaHHS
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[IpoTe y BkazaHili HaykoBili poOOTI HE MOBITOMIISETHCS MPO BUKOPUCTAHHS
iammx tumiB 3130/] MennuauMU TIpariBHUKaMHu, TOMY CKJIQJHO CKa3aTH, HACKIIBKH
3p00JiIeHI BHUCHOBKH € BUBAXKECHHMH 0710 edexTtuBHOCTI came DP (tabmumsa 1).
Taxox BincyTHA 1H(OpMAaLliS PO HASBHICTH HABUYOK y MEPCOHATY 3 BUKOPHCTAHHS
®P Tta mpo iX MArOTOBKY /0 €KCIUTyaTallil, sKa MOJsrae y BU3HAU€HH1 3pYYHOCTI
BukopuctanHa 3130/ kopuctyBaueM 1 yMOBaMH BHKOHaHHS MpodeciitHOi
nispHOCTI. Ha BimMiHY BiJf MEIUYHUX MAacok, Mpu BukopuctanHi ®OP Baxanso
3a0€3NeYnTH UIUIBHICTh MPUIISTaHHS (PUIBTPYBAJIbHOI MIBMAacKM [0 MOBEPXHI
o0NMYYsl KOpUCTyBada, IWIO € JIOBOJI CKIQJAHOK 3a/Jadero, 3Bakalodl Ha
AHTPOIIOMETPHUYHI BIAMIHHOCTI O0JMYb KOPUCTYBayiB. TOMY MOKHA MPUITYCTUTH, LIO
OCHOBHOIO TIPUYMHOIO OTPHUMAHMX TiJA 4Yac JJOCTIDKEHb HHU3bKHX 3aXHUCHHUX
BiactuBocteid OP € HenmiAroToBIEHICTh MEPCOHATY 10 iX BUKOPUCTAHHSA: HEBMIHHS
MpaBUJIBLHO MiAi0paTH, MIUIBHO 3aKpIMUTH TOH[o. Takox 3ayBaxkumo, 1mo PP — 1e
3aci0 3axXUCTy TUIBKH OpraHiB JUXaHHS MEIUYHOTO mepcoHany. Kpim 1poro
HEOOXITHO 3a0€3MEeYUTH 3aXUCT oued Ta pyK. ToMmy TIIBKA KOMILUIEKCHE
BUKOpUCTaHHS 313 M03BOMMTH HAMIMHO 3aXMCTUTH MEIWYHUX IIPAIlIBHUKIB BIJI
BIpYCHOI 1H(EKIIii.

MeTow aociaigxKeHHsI € PO3poOKa MOKPOKOBOTO MIAXOAY ISl PO3PAXYHKY
3axucHOi edexktuBHOCTI PP ns 3axucTy Big BipyCiB 3a JIOMOMOTOIO IM(POBOTO
KOMII’ FOTEPHOTO MOJIETIOBAHHS.

Marepiaau i MeTOAU AOC/IIIKEHb.

Jlnst po3poOku LU(PPOBOrO aHali3y 3aXMCHOI €(PEeKTUBHOCTI pi3HOMaHITHUX 3D
Mojeneit P Oyio 00paHo KibKa KOHCTPYKIIIH, 110 IPEACTaBICHI B IHTEPHET MEPEXKI1
3 BIANOBIIHMM TOCWIaHHAM Ta HasBHIicTIO "STL daiiny", sgxuil MHUPOKO
BUKOPUCTOBYETHCS 3 METOIO 30€piraHHs TPUBUMIPHUX MOJENEH O00'€KTIB I
MOAJIBIIIOTO 1X IPYKYy. Moperni 1yis aHali3y HaBeIeH] B TaOIuII 2.

Taoanus 2 - Koucrpykuii 3D mogesein @P anst 3axucTy Bix BipycHHX

3aXBOPIOBAHb
No Kpurepii BuGopy Ha3sga niuBMaCKI/I Hasricts "STL (beuw”my" JUISL
(caiiT) IpyKy / 3arajqbHUAN BUTTIS

1 Konctpykiis mae Ttpu | "Copper3D" ¢

OCHOBHHUX  €JIEMEHTH, | https://www.3dnati N

3pyyHa JUIs | ves.com/en/mask- :

CKJIaJTyBaHHS 1 | against-covid-19- O

TPaHCIIOPTYBaHHS 180320205/

(KOMITaKTHA). https://copper3d.co

[Totpebye  iHcTpykIii | m/hackthepandemi

TUTs 30UpaHHS c/
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2 Konctpykiis ~ gocuts | "Macka Kovid-19"

npocta, Mae  Tpu | https://lowellmakes
CJIEMEHTH JJISl APYKY .com/3d-printed-
masks/

[Ipocta xoHcTpykiis. | "Nanohack 2"

3 [Totpebye 1HCTpyKIii | https://www.thingiv
J1s1 30UpaHHs erse.com/thing:424
0735

Konctpykitis mae nBa | "Gas Mask"

4 OCHOBHHUX €JIE€MEHTHU https://www.thingiv
erse.com/thing:423
0287

ISSN 2567-5273 72 www.moderntechno.de


https://lowellmakes.com/3d-printed-masks/
https://lowellmakes.com/3d-printed-masks/
https://lowellmakes.com/3d-printed-masks/
https://www.thingiverse.com/thing:4240735
https://www.thingiverse.com/thing:4240735
https://www.thingiverse.com/thing:4240735
https://www.thingiverse.com/thing:4230287
https://www.thingiverse.com/thing:4230287
https://www.thingiverse.com/thing:4230287

Modern engineering and innovative technologies

Kouncrpykuis mae naBa
OCHOBHUX  €JIEMEHTH,
NOCUJICH] NUISHKHA IS
KPITUICHHS HarojiB’s

"Corona mask"
https://grabcad.com
/library/my-corona-
mask-1
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[Ipocta KOHCTpPYK-11if,
CKIIAJIA€EThCS 3 TPHOX
CJIEMEHTIB, TMOTpeOye
€JIEMEHTIB dbikcarii
CTPIYOK TUTA
3aKpIIJICHHS HAaroJiB’s
Ha MOBEPXHI MBMAaCKU

"MASK L N95"
https://cults3d.com/
en/3d-
model/various/mas
k-1-n95-with-
modular-filters-
kids-version

IIpocta  konctpykuis | "GB 3D MASK"
nepeadayvae https://www.thingiv
BUKOPHCTAHHS erse.com/thing:424
ICHYI04OT O ¢biabTpa | 7151
xkomrasii 3M 5000
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8 Koncrpykuist miBmacku | "MASK  COVID-
BIJIPI3HSIIETHCS 19"
301JIBIIICHOIO https://grabcad.com
NOBEpXHEIo GiabTpa /library/2-pieces-
easy-to-print-covid-
19-mask-1
9 Koncrpykiis mae paBa | "Face mask"
enemMeHTH 1 motpelye | https://grabcad.com
JTOJATKO-BO1 /library/updated-
MMITOTOBKHU Mmiciis | cotton-pad-face-
dixcarii cTpiyok | mask-1
HaroJiB’ 4,
BIJIPI3HSAETHCS
MNOPIBHSHO IIUPOKUMHU
O1YHUMU TTOBEPXHIMHU
10 | Koncrpyxkiis "Covid mask"
pecmipaTtopa https://grabcad.com
BUPI3HAETHCS /library/covid-

ocobsBor0  (hopMorO
biutbTpa

mask-easy-version-
upgraded-to-vacc-
cleaner-hepa-filter-
1

- %

OuiHKy 3aXHCHHUX BJIACTUBOCTEH pO3IMNIAHYTHX 3pa3kiB @P nmns 3axucty Bin

BIPYCHUX 3aXBOPIOBaHb MPOBOAWIM TEOPETUYHO 3 BHUKOPUCTAHHSIM CyYaCHUX
MO>KJIUBOCTEN BIIMOBIAHUX Iporpam moaemoBanHs "MATLAB" 1 "TANSYS".
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[lepmmii eran AochipKeHHsS MOJSraB y BU3HA4YeHHI BiAnoBiaHocTi 3D mopmeni
niBMacku ®OP mapamerpam 1mdpoBUX Momenedl TOJOBHM KOPHUCTyBada, SKi
nonepenubo Oymu moOyaoBani B "CAD makerax" (pucyHok 1), Buxomsum 3
AHTPOMIOMETPUYHHUX PO3MIpiB cTaHmaptiB [6, 7]. Humum mnepemnbaueHo 1m’'gTh
TUTIOPO3MIpiB LM(POBOI MOEINI TOJIOBU YMOBHOTO KOpUCTyBaua (Tabmuus 3), sKi
BIJIPI3HSIOTHCSA MK COOOI0 32 OCHOBHUMH Ta0apUTHUMU pO3MipaMu (PUCYHOK 1).

Taouuus 3 - OcHoBHI po3Mipu ungpoBoi Moaei roJIOBH YMOBHOIO
KOPHUCTYBaia (MM)

Tunopo3mip A B C D E
MaJIui 144 59 36 32 115
cepeHin 152 64 37 36 121
BEJIMKHI 161 68 40 42 138
- A -
2

E

Pucynok 1 - OcHoBHi po3mipu ungpoBoi Mojaei ro10Bu, siKi 6i0n08ioaroms
po3mipam wehincobkoeo ManeKeHa, wo SUKOPUCOBYEMBCS Ol NePeGipKU
3aXUCHUX 81ACMUBOCTEL pecnipamopie nio 4ac 1abopamopHux unpooyeams

Ha nmpyromy etami mOKpOKOBO BHUKOHYBAjdW TMOEMHAHHS IUGPOBUX MOJEEH
rooBu 3 3D wmogensmu miBmacku @DP. Ha mnepmomy kpori 3agaBaiuch
XapaKTepUCTUKH  (PI3UKO-MEXaHIYHMX  BJIIACTUBOCTEM  MIKipy  OoOIMYYsl  Ta
CHJIIKOHOBOTO MaTepially MiBMAacK! JUISHOK 30H JUIsl AociimkeHHs (tabmurs 4). Ha
JAPYrOMy KpOIll BCTAHOBIIOBAIMCH TMapamMeTpu CITKH Ui JeTam3arli JUITHOK
KOHTAaKTYy, sIka HAHOCWJIACh Ha MOBEPXHI MoJIeNIed 00IMYus 1 MBMAacKu (PUCYHOK 2).
Ha tpethomy KpoIli BUKOHYBABCSI PO3pPaxyHOK IUIOIII KOHTAKTy MIXK MiBMacKolo 1
o0iMuusiM 3a gomomororo cremiansHoro anroputmy ("ICP-amroputm"), sikuit
J03BOJISIE 31CTABISATA TPUBUMIPHI MOBEpXHI 3 miomamu S;, S: (pucyHok 3). Bin
3aCHOBaHMII Ha MiHIMI3alll BIJACTaHI MDK TOYKAaMU I[MX T[OBEPXOHb, SKi
MOPIBHIOIOTHCS, SIK 00’ €KTH JIHIHHOTO TIpocTopy p(S1, S2), @ UMOBIPHICTH 30ITY SIBIISIE
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ciTok dopMu oOauMyYs 1 MmiBMacok. Toxail riomry 30iry JBOX MOBEPXOHb MOXHA
omiHUTH 3a dhopmyroro [8]:
NN 11\, o N, N, 2 2V, 2 Ny N, 12V, 2
11 —(¢j=c; ) o 2 2\ -l -ci) /o 1 2\ -le=cj) /o
(Sl,Sz)zkaZ(nl.,nj)e (d4=5) +kaZ(ni ,nj)e (=5 —kakmz (ni,nj)e (=) , (1)
i=1 j=1 i=1 j=1 i=1 j=1
ne N;, N, — KUIBKICTh TOYOK y BUXIIHMX TPUBUMIPHHUX TOBEpXHsIX S;, S ¢ —
IIEHTPOIN i-TO TPUKYTHUKA; #; — BEKTOP HOPMaJ J0 i-TO TPUKYTHUKA, TOBXKUHA JI0
SIKOTO JIOPIBHIOE TUIOII IIhOTO TPUKYTHUKA; G — TIJIOIIA TOBEPXHI TPUKYTHUKA; K7, k2
— KOe(illI€HT, SKUH BpaXOBY€ HEBIAMOBIIHICTh TOUOK O0JIMYYS 1 TIBMACKHU.

Taoauusa 4 - @izuKo-MexaHiYHi BJACTUBOCTI MIKipH AJ19 no0ynoBu unudposoi
mozei [9-11]

HaitmvenyBanns 3HaYeHHs
Monyns npyxHuocTi, MIla 0,35
Koedimient Ilyaccona 0,48
Mesxa miaocTi, MIla 19
[TnTOMa TeMIEPATypOIPOBIAHICTh, M%/C 1,764+0,039
KoediieHT nornuHaHHs TEMJIOBOTO BUIPOMIHIOBAHHS 0,90
Hapenenwnii KoeiIi€HT TETIOBOTO BUMPOMIHIOBAHHS, Br-m2- K4 5,1 108

r) 1) e)

Pucynok 2 - Kpoku 1/isi BU3HAYEHHS IJIONII CHNIBNAAIHHSA HU(PPOBUX Mojeeil
rosiosu i ®P y cepenoBumi "ANSYS'": yugposa mooens conosu (a); yugposa
mooenv niemacku OP (6); noeonanus mooeneti nismacku OP i conosu (8, 2);
BU3HAYEHHS MiCYb NPUTS2aHHs (0, 2)
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Jns  po3paxyHKy KkoedilieHTa 3axucTy wmojeiner @OP BukopucToBYyBaH
MaTeMaTHYHy MOJEJb, SIKa OMUCYE PyX aepo30JbHUX MOTOKIB uepe3 ¢pitptp OP 3
ypaxyBaHHSM I1JICMOKTYBaHb MOBITPS Kpi3b LIUIMHU 3a cMyroro ooOTtioparii. Bona
onucaHa TpboMa AU(EpeHIiaJIbHUMH PIBHAHHAMH Y YaCTUHHUX MOX1IHUX MEPUIOrO
nopsnaky 3 EiinepoBuMu 3MIHHUMH, SIKI 3 PIBHSHHSIM HEPO3PUBHOCTI MOTOKY
J03BOJISIIOTh OTPUMATH B3A€EMO3B’SI30K MK KIHEMATUYHUMH Ta TE€OMETPUUYHUMHU
napamerpamu miBMacku ®P Ta MIIBHICTIO 3aMUJIEHOrO MOTOKY Y MPOTrPaMHOMY
cepenoBuni ANSYS [12].

1 op ov, op ov.
—pV. +—V +——p+—V +—=p=0;
P or ' Grp o0z ~ 82'0
2
Py, s Loy, Lo cpyv, - Lrr 2,
or oz r P or
2
anK.+aV‘9K+V”V9=k¢'Ve; , (2)
or 0z r
ov. ov.
LY 4=V, =k¢-VZ—lRTa—’0
or 0z P oz
ae V,, Vo V. — mpoexuii HIBUAKOCTEH 3a OCAMU KOOpAUHAT, M/C; p — TyCTHHA
IWJIOBOTO TOTOKY B  (DiIBTpyBalbHOMY eleMeHTi, Kr/m; k; — Koediuient

POHUKHOCTI, 1/c; R — yHiBepcalibHa Tra3oBa noctiiiHa, Jx/(kr-K); 7— temneparypa
3allAJICHOT0 TTOTOKY, K.

Po3B’s130k cuctemMu piBHSAHB (2) METOJOM HaMMEHIIWX KBaJpaTiB, KIHIICBUX
€JIEMEHTIB 1 JIOKAJbHUX Bapialiil [03BOJIIE OTPUMATU 3AJEKHICTH PO3MOILITY
IIBUJIKOCTI TIOBITPSHOTO TOTOKY 3a TOBEpPXHEW (UIBTPYBAJIBLHOTO IIapy 3
ypaxyBaHHSIM F€OMETPUUYHHUX MapaMeTpiB MIBMACOK Ta peasbHOI IO OOTIOpaTopa
MiBMacKu (PUCYHOK 3).

Pucynoxk 3 - BurJiisaa nporpamu AJisi MOJIeJII0BAHHS 3alIMJIEHUX MOTOKIB 0ijist
nosepxHi @P 15 3axucTy Bix BipyCHUX 3aXBOPIOBaHb

KoedirmienT 3axucty pecrniparopa BU3HadaeThes 3a popmyioro [13]
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ne C, — KOHIEHTpALis aepO30JII0 y i AMAaCKOBOMY ITPOCTOPi, MI/M>.

KinbkicTh aepo30s1to0, SIKMil TOTPANUTh y MiaAMAacKoBHi mpocTip C, 3aJeXKUTh Bl
KOEe(IL1€HTIB IPOHUKHEHHS (LIbTPA 7y Ta MIACMOKTYBAaHHS Kpi3b LIUIMHU 32 CMYTOIO
oOTropatii 7, Takoxx Ha Hei BIuMBaTUME IJioma (UIbTpa 1 MJIOMIA LIUIMH MIX

00TIOPATOPOM 1 OOTUIISIM.

c = G(rVing+S, V) (2)
gl SeVp+S5, Ve '

Taxum uHOM KOE(]IIIEHT 3aXUCTY pecmipaTopa A0piBHIOE [14]
1 i

}if+Ki}I}J,

ne K; = kg(Ap)* 1(dp)? Ry — KoedillieHT BUTPAT MOBITPS KPi3b HEIILIBHOCTI 3a

CMYTOI0 OOTIOpallii; ks, @, b — KOHCTAHTH, K1 BU3HAYAIOTHCS €KCIIEPUMEHTAIBLHO IS
KOXXHOT'O THITy HMIBMAacOK 1 3ajieXxaTh BiJl KOHCTPYKIIi oO0Tioparopa, ¢GopMHu IIUIUH,
OPUTUCKHUX 3yCWJIb HArojiB’s, peXUMy pyxXy; ds — PpO3MIp OTBOPIB MIX
oOTIOpaTOpoM 1 O0OJUYYAM JHOJUHU (KOS(DIIIEHT b — BHU3HAYAE PEXKHUM PYyXy
MOBITPSHOTO MOTOKY 1 MPUUMAETHCS: IS JIaMiHapHOTO pyXy — 1, mepeximnoro — 1,5,
TypOyJIeHTHOTO — 2); Ap — nepenaj TUCKY Ha QpiabTpyBajibHOMY Martepiaii, [1a.

Pe3yabTaTn n0caixKeHb.

Buxonano anainiz HagBHUX Jpkepen iH@opwmartii npo @P, ski mpencraBieHi B
Tabiuui 2 Ta B TaOnuIl S5, 32 TaKUMHU KPUTEPIsIMU: MaTepiai s BUTOTOBIICHHS,
HasIBHICTh TUIIOPO3MIpPIB, PEKOMEHAII] II0JI0 BUTOTOBJIEHHS HArojiiB’ s, 00TIOpaTopa
MBMacCKH, KJIanaHiB BUAMXAHH, a TAKOXK JIaHl I0JI0 BIACTUBOCTEN (PIBTPYBaTBLHUX
MaTtepialiiB JJIsi BATOTOBJICHHS (DUIBTpA.

Haxxanp 3naununii o0car iHdopmarlii, HCOOX1THOT JJIs1 3a0€3MEeUCHHST HAIIMHOTO
3aXMCTy OpraHiB JIMXaHHS, BIACYTHIM, 110 CIOHYKAa€ MPOBOJIUTH MOILIYK MOTPIOHUX
JaHUX Yy CIellai3oBaHii JiTeparypi. 30Kkpema BiJICYTHICTh 1H(POpMaLli PO KUIbKa
TUMOPO3MIpiB MmiBMacok @OP He pgae 3MOrd OLIHUTH iXHIO BIJMNOBIIHICTH
AHTPOIIOMETPUYHUM TapameTpaMm o0inyYsi KopuctyBaya. Bukimtouennsam cranu OP
mozeni "BUT-H1" ta "Kovid-19". B Ttoli camuii yac, B KOMEHTapsAXx 10 JCSIKHX
MOJIeIICH PEeKOMEHIYEThCA '"mimirHaTH'" IMBMAcKd JO OOJUYYS BUKOPHUCTAHHAIM
J0JIaTKOBHUX YIIIJIBHIOBAUIB, K1 HAHOCATHCA Ha Kpail miBMacku DP, 3abe3neuyroun
repMeTHuHiCTh. HasBHICTH ymiibHIOBaYa B KOHCTPYKIT ®PP — 1me BaxIuBHil 1
HEOOXITHUHN €JIEMEHT, ajie, SIKUW CIpaIlbOBY€E TIILKHU Y pa3i BIAMOBITHOCTI MBMACKH
dbopmi 00MYYs KOpUCTyBada. B 1HIIOMY BHNAAKy BiH HE 3a0€3MEYUTh 3HAYHOTO
MOKpAIIEHHS 3aXUCHUX BiacTuBocter OP.

BiacyTHi TakoXX pekOMeHJalii 1100 KOHCTPYKIII Ta Marepialy Jyis
BUTOTOBJICHHSI HAroJiiB’sl. 3BakalouW Ha rabapuTH MiBMAacoK Ta Ii Bary, BUHHUKAE
3aBAaHHS Y MI00pI TAaKKX MOJENIEH €JaCTUYHHUX CTPIYOK, K1 O 3a0e3MmeUnii neBHe
MPUTUCKHE 3YCUJUIS MIBMACKH 10 OOJIMYYsl HAa BECh Yac €KCILTyaTarlii.

Opnum 3 HaliBaxuBimux eneMeHTiB OP e ¢puibTp, a came, 1oro KOHCTPYKIIi,
GbiapTpyBaNbHI M aepoaMHAMIYHI XapaKTEPUCTUKH Martepiany, sKi BIUIMBAIOTH Ha
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3arajJbHUM  KOe(IIIEHT 3aXHUCTy, HaNpUKIAJ, CTBOPEHHSIM TIEPEIyMOB IS
JOJTATKOBHX IMIJICMOKTYBaHbh BHACHIJIOK 3HAYHOTO OMOPY AWXAHHIO Ta HEIOCTATHIX
rabapuTiB ¢QuIbTPiB. BUIbIIICTH PO3POOHMKIB HE aHANI3yBaJld 3 SKOIO MaTepiay
Halikpaie apykyBatu miBmMacky ®P, xoya HaBOAATH pEeKOMEHJIAIll LI00 BUOOPY
TUITY €IaCTUYHOTO ApoTy. [IpoTe, BpaxoByroun pi3HULIIO Y MILHOCTI Ta MPY>KHOCTI, —
napaMmeTpax, ki BU3Ha4aloTh MOBITPONPOHUKHICTH Ta €IaCTUYHICTD, 11€ HE J03BOJISE
rapanTyBaTu BHUCOKOI sikocTi miBMacok ®P. Tomy 1e BuMarae mnpoBeICHHS
JOJTATKOBHX JOCIIHKCHB, PE3yIbTaTH SKUX 3aIUIAHOBAHO TPEICTABUTH y HACTYITHUX
myOTiKaIisx.

Haiibinpin  momyiasipHUMU  [JIACTUKOBUMM — MaTepiajaMud Uil JAPYKY €
akpuioHiTpuiaoyTagieHctupoa ("ABC") 1 nonimep nonimonoyHoi kuciaotu ("PLA").
OpnHak oCcTaHHIM 4acoM 3’ sIBIIsAIOThes U iHII Marepianm: "ULTEM 1010", "PC-ISO",
umerimon "PA", "ABS-M30i", "PPSF/PPSF", "PEEK", "MED610" xapaktepucTuku
SAKUX HaBeACHO y Tabmuil 6. [l po3paxyHKy 3aXHUCHOI €(heKTUBHOCTI PO3TIISTHYTUX
@®P Bu3HaAYaNach IJIOINIA MPUIATAHHS MIBMACKH JI0 MOJIEJII TOJI0BH. Bigomo, 1m0 BoHa
MO€ 3MIHIOBATUCh, BUXOJSTYM 3 NMPUTUCKHUX 3yCHIIb, K1 3aJI€KaTh Bl MPYKHOCTI
HaroJiiB’s, Ta HEOAHAKOBOI CTPYKTYpH M’ SIKMX TKaHUH oOIu4us (TIEpeHiccs, MIOKH,
HWOKHS 1mienena minbopinns). Tomy, 3a momomoror mporpamu "ANSIS", Oyrno
BCTAHOBJICHO 3QJIEKHICTh 3MIHHM OCEPEIHEHOI IMPUHU KOHTAKTHOI 30HU 3a PI3HUX
MPUTUCKHUX 3YCUIIb (PUCYHOK 4).

Taoimus S. Xapakrepuctuku 3D moaenein @P nis1 3axucrty Big BipycHUX

3aXBOPHOBAHb
2 & | = z s 5 3
= = GH) E“ @) @) ;3 o % 5«
B % E = = = S 58 0
= = £ g 2 2 S o S &S 5
S > E B S 5 = 5 o = S = 2
< = O Fhan IS = 0 Y O M=
= | BfE| E| % Ss | £ -k
&= = = < O
3 = 5 2 A T O T 2 = s 5 E
" 5 2 3 & L s L E s = ST
< ¢ 8 Q. Q = = O .| L A
) 5 = < i o o © = g s>
S & B = 5 5 = s B &
5% | 2| = . z S £
R e
cés g | =T S " BB
OaraToiapoBuii
MOJTIIPOITIJICHO-
: BUM PiabTp/
"Nano BIACYT
PLA/25/-| - - - : Kpyrna/ 3
Hack" ’ i Py
no0aBKaMu
MiJTHOTO
HAaHOKOMITO3UTY
: T'yYMOBUU
Macka | PLA abo 1/4 mmpord HI}iIJII)HIOBa‘{ BIJICYT iHDopMalis
"Kovid- | PETG/0,8 | nBa | emacTudHi y Y OP
19" | a6o 1,2/ eMiEITi Black Al BIICY THA
’ P Rubber
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OararorrapoBuii
" : bineTp/ Kpyraa /
NanoP PLA/2)5/ -] - - - BUICYT | 5 noGaskamu
ack 2 Hi )
MiJTHOTO
HAaHOKOMITO3UTY
OaraToiapoBuii /
"Gas TYMOBHHA | BIZICYT pyrIa /
" - - - . . MOJIITTPOTTICHO-
Mask VIIUTHHIOBAY H1 9
BUM Mapka Per
fil fil
Corona | p A 70,8/ | - . - . .
mask
"MASK ABS i T'YMOBI I'YMOBHIA i )
L N95" CMYXXKH | VIIUTHhHIOBAY
"GB 3D PII;%E? ° YIIUTbHIOBAY :IIZJ;E}? SM 2138 P3 R
MZZ:?K 1,2/FDM, | ~ ) TPE | tobum | 20°3 MRZ 135P3
SLS Ha 0,2
Macia MOJTIMPOTICHO-
"COVI | PLA(1,7) | - . ; . Bnﬁp it
D-19" P
Face | ABS - . - . -
mask
I'YMOBUU
COVI'C'I ABS ] ] YIIITBHIOBAY ] dinsrp HEPA
mask , TOBIIIMHA
8 MM
PLA, ABS, GbUIBTp 3 OYIb-
" PET, PET- ryMoBa . p30ya
BUT- T'YMOBUUA SIKOTO MaTeplaiy
H1" G, ASA, | Tpu | mmpoxa UTbHIOBAY i i 70x70
CPE /0,8; CTpiuKa yu POSMIpOM
1,2/ FDM MM

Tadauus 6 - Xapakrepucruka MmarepiajiB s ApyKy niBmacoxk @P Bin
BiPYCHHX 3aXBOPIOBAHb

Mgggﬁ;@“ Tﬁr;;f :;IZE 4 Moaynb MIITHOCTI Monynb npyKHOCTI
" 0 64 MIla (Bicb XZ) i 2770 MIla (Bics XZ) i
ULTEM 1010 | 2167C 42 MTa (sice ZX) | 2200 MTTa (ZX Bics)
"PC-ISO" 133 °C 57 MIla 2000 MIla
"Nylon" 180 °C 43 MIla 1586 Mlla
"ABS-M30i" 96 °C 31 MIla 2180 MIla
"PPSF/PPSF" 230 °C 55 MIla 2100 MIla
"MED610" 45-50 °C 50-65 MIIa 75-110 MIla
"PLA" 49-52 °C 37 MIla 4 T'Tla
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B Tabnuui 7 HaBeIeHO pe3ysbTaTH PO3PaxXyHKY CyMapHOi IUIOIII MPUIIATaHHS
®P o ob6mmuus wa mpuxmani 3D momem miBmacku "BUT-H1" 3 mputuckanmm
sycwisiM Big 1 mo 5 H. na po3paxyHKy IUIOINI MPHIATaHHS NPUHAMANOCs, L0
JOBXKHHA 30HM TepeHiccs ctaHoBwiaa 84 mm, 1k — 70 mm; menenu — 132 mw;
nigoopiaas — 88 MM.

Taboauus 7 - Pe3yabraTn po3paxyHky miomi cmyru ooTopauii P s 3axucry
Bi/l BIDyCHHUX 3aXBOPIOBaHb

[IlupuHa 1oLl KOHTAKTY, 3aJI€KHO BiJl Cymapna
Bennuuna IPUKIAJACHOTO 3yCHIIISI, MM Io1a
3ycwiuid, H . . . MIPUISITAHHS,
nepeHiccst 1) N menena | migoopiaas o
1 1,6 1,9 2,3 3,4 8,7
2 2,1 2,6 2,7 3,6 10,3
3 2,6 3,1 3,3 3,8 12,1
4 3,3 3,5 3,7 4,2 13,8
5 4,1 4,6 4,8 5,8 18,1
A@I’I’ZOpCbKa p03p061<a

e
%S

Vi

on b1 Wi

o 0

0)

[mm]
~

0t - /
/
rd
/
/
47558218 /
0

] 15 15 3 5, 625 75 875 1,

[mm]
B) T)

PucyHnoxk 4. IIpukiax po3paxyHKy CyMapHOI IUIOIIi NPWIATAHHA MiBMACKH 10
oosmuust DP: 30nu, na sKi nodinanoce obauuys (@), Gizyanizayisi NPUMUCKHUX
nogepxons (0); epagiuna 3anexicHicms WUpurU niowi KoHmaxkmy npu 3ycunii 4 H 6
30HI wenenu (8); 3anedCHICMb 3MIHU WUPUHU NI0UWI KOHMAKMY NO8EePXOHb 8i0
NPUKIAOEHUX 3YCUTb (2)

B Ttabmumi 8 wHaBemeHi pe3ynbTaTH PO3paxyHKy KoedillieHTa 3axXUCTy
po3rsiHyTUX MmiBMacok @OP BIAMOBIAHO [0 3amporoHOBaHOTO miaxomay. Jlis
pPO3paxyHKy Koe(]ilieHTa 3aXUCTy MNPUMYCTHIM, 10 (QUIBTPU s MPEACTABICHUX
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pecripaTopiB BUTOTORJISUIM 3 TOJINPOIMIJICHOBOTO MaTepiany enedJeH, Omip sIKOro
npu BuTparti 95 am*/xs ckinanae 30 Ia.

OOroBopenHsi. AHami3 pe3yabTaTiB JOCHIDKEHb JTO3BOJIMB BHU3HAYUTH
KOHCTpPYKLII0 miBMacku ®P 3 HalOUIbIIUM KOe(DIli€EHTOM MIUIBHOCTI MPUJISATaHHS.
Ile miBmacku ®P mogeneit "Kovid-19" ta "BUT-HI1". Takuii pe3yabTraT OTpuMaHO
3aBJISKM ICHYBAaHHIO JIEKUIBKOX THUIOPO3MIPIB B LUX KOHCTPYKLIAX. [HIN miBMacku
TeX 3a0€3MeuyroTh 3aJ0BUIbHI pe3yJbTaTH NMPUHAWMHI 70 OJIHI€EI MOJEINI TOJIOBH,
HAaUMUMOBIpHILIE AJIs1 IKOI BOHU 1 PO3POOIISITUCH 3 YpaXyBaHHSIM aHTPONOMETPUYHUX
napamMeTpiB. Haxxasp Takuii mijaxij He J03BOJISIE OTPUMATH JTOCKOHAIMKM O0TIOpATOp,
AKUW BpaxyBaB aHATOMIIO (T€OMETPil0) MepeHiccsl — HaWOLIbII cIabKOro Micls, Je
MOCTIHHO (PIKCYBAJIMCh HEBIAMOBIIHOCTI. Y JESKUX 3pa3KiB BUHUKAJIM CKJIAJHOILI 3
MPWISITAHHSM /10 M1I00pIs yepe3 30UTbIIeHYy IUPUHY HUKHBOI YACTHHH MIBMACKH.
OTpumaHi pe3yJabTaTH HE € OCTATOYHMMH, OCKUIBKM TIpU MOJEIIOBaHHI HE
BPaxOBYBAJIOCh HASBHICTh YIIUIBHIOBAuYa, SKUM JEHI0 TMOKPAIIUTh IIUIbHICTh
npwisirands. OJHaK TOBOPUTH, IO 3a PaxyHOK YIIUIbHIOBada MOKHA JOCATTH
rapHHUX MOKa3HUKIB 32 HU3BKUX MOKA3HHUKIB KOE(IIIEHTA MIUTHHOCTI MPUJISTAHHS HE
MoOkHA [15], ockibKH po3MipH 3a(iKCOBAHUX MIUTUH MIXK OOJMYYSM 1 MIBMAcCKOIO B
TaKuX BHUIAJKaX, 3HAYHO OLIbIINI 32 TOBIIMHY YIIUILHIOIOUUX MaTepiaiiB (TaOmuils
8).

Tabaunus 8 - Po3paxyHok koedinieHTa miabHoCcTI npuiasaranas ©P nis 3axucry
Bi/l BIDYCHHX 3aXBOPIOBaHb

Tumnopo3Mipu roJin
Maneubkui Cepenniit Benukuit
. — . — - S N
= 3 u: 3 o 3 g 3
25 2| 2% 22| EE| 2 S
S £ BG 2 BS| 2% B
Monens 5% FE| 2E EE| 8E| §E = E
=R= T OB I DB E = C oS
ssS EE| =% EE| =8| EE 8 O
T = O =5 T = O =5 T = SIS =
§5| §E5| 85| E5| 85| EE| B¢
SE EE| 5 £E| £ £E F¢
55 EF| 55 €7 55| &
= ~ ~
"Nano Hack" 14,7 | 60,74 | 18,7 | 77,27 | 14,8 | 61,16 24,2
"Macka Kovid-19" 16,2 | 83,51 | 18,2 | 72,51 | 232 | 92,43 | 19,4/25,1
"Nanohack 2" 16,1 | 61,45 | 19,1 | 72,90 | 23,3 | 88,93 26,2
"Gas Mask" 11,2 | 34,57 | 16,2 | 50,00 | 17,2 | 53,09 324
"Corona mask" 14,7 | 51,40 | 19,7 | 68,88 | 17,3 | 60,49 28,6
"MASK L N95" 16,6 | 60,36 | 23,6 | 85,82 | 17,6 | 64,00 27,5
"GB 3D MACKA" 19,8 | 70,46 | 24,8 | 88,26 | 18,2 | 64,77 28,1
Macka "COVID-19" | 15,2 | 43,18 | 17,2 | 48,86 | 38,4 | 109,09 35,2
"Face mask" 22,3 | 43,30 | 22,3 | 43,30 | 41,2 | 80,00 51,5
"Covid mask" 17,2 | 60,99 | 24,2 | 85,82 | 21,3 | 75,53 28,2
"BUT-H1" 18,5 | 95,36 | 22,5 | 91,84 | 28,6 | 89,10 19’345214’5/
Asmopcovka po3pobka ,
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Buxonsuu, 3 pe3ynabTaTiB MojaentoBanHs y nporpami "ANSYS" moTokiB nmoBiTps
3 aepO30JIbHUMU YaCTUHKaMU (PUCYHOK 5) 3 ypaxyBaHHSIM KOe(IiLI€HTY MIUTBHOCTI
npwisiraHdss Ta €QEeKTUBHOCTI (IIbTPIB, a TAKOXK ONOPY MAWXaHHIO (UIBTPIB 3
MOJIIITPOIIJIEHOBOTO MaTepialy 3 KOoeQill€HTOM MPOHUKHEHHS 3a TECT-aepO30JISIMU
0,5 i mepenagom THcky 80 Ila 3a Burparu nositps 95 am°/xB, Oynu OTpUMaHi
PO3paxyHKOBI JJaH1 KOe(IIIEHTIB 3aXUCTy MPOAHAI30BaHUX MIBMACOK.

2 = S -
PucyHnoxk S - Ilpuxkinan MoaeJIOBaHHS 2epP030J1bHUX MOTOKIB 1JIs1 PO3PAXYHKY

koedinienTa 3axucty @P 11 3axucTy Bij BipyCHHX 3aXBOPIOBaHb

Pesynbratu po3paxyHkiB koedimieHTa 3axucty miBMacok ®P mis 3axucty Bifg
BIPYCHHX 3aXBOPIOBAHb Ipe/ICTaBiIeH] y Tabmui 9.

OnepskaHi pe3yJIbTaTH MOKa3adH, 0 KOSIIEHT 3aXUCTy OUIBIIOCTI MBMACOK
KOJIUBaBcs y Jiama3oHi Big 12 go 17, toxi sik y miBMacok ®P moneneii - "Kovid-19"
ta "BUT-H1" BiH ckiaB 43 1 55 BianoBigHo. Buxonsuu 3 oTpuMaHUX pe3yJsbTaTiB
MO>KHa KOHCTaTyBaTH, III0 MpoaHaIi30BaHl MBMACKH BIMOBIIAIOTh JAPYroMy Kiacy
3aXMCTY BIJAMOBITHO A0 BUMOT cTaHAapry [16].

Taoauus 9 - PozpaxyHok koedinmieHTa 3axucty miBMacok ®P 111 3aXUCTY Bil
BipyCHHX 3aXBOPIOBAHb

ITepemnan KOG(I)iHieHT' Beanunna nizx-. Koediwgient
Mojenb TUCKY, | IPOHUKHOCTI | CMOKTYBaHHS KPi3b
) : . 3axucty OP
I1a biupTpa HEeIIJILHOCTI, *MJI/XB.

"NanoHack" 923 15,5
Macka "Covid-19" 326 438
"Nanohack 2" 890 16,1
"Gas Mask" 1154 12,4
"Corona mask" 1089 13,1
"MASK L N95" 30 0,5 1051 13,6
"GB 3D MACKA" 978 14,6
Macka «Covid-19" 836 17,1
"Face mask" 987 14,5
"Covid mask" 875 16,3
"BUT-H1" 261 50,3

*pumitka. Pospaxynox npoeoounu miibKu Oas mMunoposmipy ooauuus, oe 0ye 3agikcosanuil
HAUKpawutl pe3yiomam 3a Koepiyienmom i301108aHHs.
Aemopcvka po3pooka
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Onnak, nepen iX 3aCTOCYBaHHSAM MOTPIOHO MEPECBIIUUTUCH Y X BIJMOBIAHOCTI
AHTPOIIOMETPUYHHUM TMapaMeTpaM OOJWYYs KOPHCTyBada OJHUM 3 MPUIATHUX
MEeTONIB (Hampukiag, @iT-rectoMm). SKICTh KOHCTpYKIiM miBmMacok OP, mro
PO3POOJISIOTHCSI BU3HAYAETHCS XAPAKTEPUCTUKAMH KOHCTPYKTUBHHUX E€JIEMEHTIB, SIKi
MMOBUHHI BIJMOBIATH 3a3HAYCHUM BHUMOTaM, BKa3aHUM y HOPMAaTUBHUX JTOKYMEHTAX.
Haii6ipmmr BaskmmBuMH € Taki [17]:

» MOKAa3HUKW TPHU3HAYCHHS (DUIBTPYIOUMX €JIEMEHTIB, SKi BH3HAYAIOTHCS
Koe(illieHTOM  3aXHCTy,  KOE(IUIEHTOM  TMPOHUKHOCTI,  KOE(ilIEHTOM
nigcMoktyBanHs 3130/1;

» CproHOMIiYHI ITOKa3HUKH BY3JIiB KJIAMIAHHUX CHUCTEM BIUXY-BUIUXY, CMYTH
oOTropallii, €JIeMEHTIB KPIMJEHHS JIMIEBOI YAaCTUHU: OMIp BAUXY Ta BHUAMXY,
BMICT JIOKCHJY BYIJICHIO y BIMXYBaHOMY IIOBITpl, BIANOBIJHICTb JIMIIEBOI
YaCTUHU AHTPOIMOMETPUYHHUM pO3MipaM O0JHUYYs, TOJIE 30pYy, PO30IpJIMBICTH
MOBU;

» MOKa3HUKH HATIMHOCTI (MOXJIMBICTh 30€pEKCHHS BIJIACTUBOCTCH IMPOTATOM
3aJIEKJIApOBAHOTO TEPMIiHY 30€piraHHs): 4ac 3aXMCHOI Jii.

JlocsiTHEHHSI 3aJjaHUX TMOKAa3HUKIB SKOCTI MOKJIMBE TUIBKH NPU BUKOPHUCTAHHI
BIJIMOBIJIHUX OCHOBHUX Ta JOTMOMDKHHMX MaTepiasliB, 32 YMOBHU IiX MepepoOKH y
BUPOOH BIATOBITHO A0 PO3POOJICHUX TEXHOJIOTIYHUX TIPUHOMIB 3 IOJAIBIITUM
KOHTPOJIEM OTPUMAHMX TEXHIYHMX XapaKTepUCTUK B TMpolect 1adbopaTopHUX
BUNPOOYBAHb.

VY ¢iapTpyBansaux 3I30/] 3axucT opraHiB JuxaHHS 3a0€3ME€Uye€ThCsl TPhOMa
poLecaMu:

1. 130/110BaHHSAM OpraHiB JIUXaHHS BlJl HABKOJMIITHLOTO cepenoBuia [18, 19];

2. YJIOBIIIOBAHHSIM ~ a€po30JIiB  PI3HOTO TOXOJKEHHS (MW, JUM, TyMaH)
(GITETPYBATBHIMH €JIICMEHTAMH,

3. OUYMIIIEHHSIM TIOBITPSA BiJl Ta3iB Ta MapiB XeMOCOpPOEHTaMH, 10HOOOMIHHUMU
MarepiajgamM, aKTHUBOBAHUMH BYTJICIIEBUMU BOJIOKHUCTUMHU MarepiajamMu Ta
KaTai3aTopaMu.

BaxnuBum koHcTpykTuBHUM enemeHToM 3I30/] € ¢inbrpu. BoHu MOXKYTH
YTBOPIOBATH JIMIIEBY YaCTUHY, PO3TAIIOBYBATUCH MTOBEPX KAPKACIB, PO3MIIILYBATUCH Y
KOpITycax 3MIiHHUX (UIBTPIB a00 B CIEMIAIbHUX KOPOOKaX, sIKi MPHEIHYIOTHCS 10
II0JIOMIB, MIBMACOK Ta MaHOPAaMHUX MAacOK 3a JOMOMOTOI0 CHEIladbHUX 3’ €IHaHb
a00 ro¢poBanux nuraHriB. [lle 0OTHUM KOHCTPYKTUBHHUM €JIEMEHTOM JIUIIEBUX YaCTHH
3130/ € cucrema KpimieHHS Ha OOJMYYl Ta TOJIOBI KOpuCTyBada. Hampukian,
NaHOpaMHI MacKd OCHAIEHI KOMIUIEKTOM eJIacTUYHUX PEMIHIIIB pEeryJb0BaHOl
TOBXHUHHM, [0 TTPUKPITUTIOIOTHCS 110 TIEPUMETPY MACKH Y IT’SITH a00 IMIECTH TOYKaX, a
HasSIBHICTh HIPIpOI(Ol CMyTH o0TropaItii Ta MOKJIUBICTh PETyITIOBAHHS HATATY peMlHHIB
3a0e3nedye HaliHE 1 JOCTaTHHO KOMQOpPTHE YTPUMaHHS 1 TPH BUKOHAHHI
BUPOOHUYHUX OIEparii.

Hapeaenuii miaxig aHamgizy miBMacoK MOXHA BUKOPUCTATH 1 JIJIsl TPOCKTYBaHHS
MBMAacOK 3 BHUKOPUCTAHHSIM I1HQOpMAIIHHUX  TEXHOJOTIH, M0 J03BOJISE
3I1ACHIOBATH:

— JOCIHIPKEHHS aHTPOIOMETPUYHUX XapPaKTEPUCTUK OOJIUYb KOPUCTYBauiB, AJIs
YOro OCTaHHIM YacOM IIUPOKO BUKOPUCTOBYIOTH 3D ckaHyBaHHS;
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noOy0By HU(PPOBUX MOJENEH TOJOBH KOPUCTYBAUiB KUIBKOX THUIOPO3MIpIB 3
BU3HAUEHUMHU KOOpJMHATAMU KJIIOUOBUX TMapaMeTpiB, 3a SKUMH OyIyeThCs
noBepxHs niBMacok OP, HalO1IbII BILIMBOBUMU 3 SIKUX € IIMPUHA 1 JOBXKHHA
00JM4Ysi, BUCOTA HOCA, IOBXKHUHA I'y0;

nodynoBy 3D moBepxHi miBMacku 3a gomnomoror "NURBS-nosepxons", "B-
CIuTaiiHIB" a0 3a paxyHOK I1HIIOTO LU(PPOBOro IHCTPYMEHTAPIIO 1 BINOBIAHOTO
MPOTrPaMHOro 3a0€3MEeUCHHS; BAKIUBUM €TaroM € yHi(ikailis KOHCTPYKIIA 3a
CXOXKHMH aHTPOIIOMETPUYHUMH JTaHUMH, (YHKI[IOHAJTbHUM TMPU3HAYECHHSIM
TOIIIO;

mig0ip BIAMOBIMHOTO TakKeTy (iIbTPYBAJLHUX MaTepialliB JjIs BUTOTOBJICHHS
niBMacku @OP, wHanpukian, nOMQYHKIIOHAIBHUX XEMOCOPOEHTIB ISt
YJIOBIIIOBaHHS TOKCUYHUX Ta3iB Ta mapiB abo (GiIbTPiB 13 3aJaHUM TEPMIHOM
3aXHMCHOT /i1 BIJIMOBIIHO JI0 YMOB €KCILTyaTallii;

PO3pOOKY MPOEKTHO-KOHCTPYKTOPCHKOI IOKYMEHTALI.

BpaxoByroun, mo 3 KOXHUM POKOM TiJBHIIYIOTHCS BHUMOTH JO 3aXHUCTY

KOPUCTYBauiB, & TAKOXX KOHKYPEHTHY OOpOTbOy MIXK MPOBIJHUMU BUPOOHUKAMHU
3130/] 3a punku 30yTy, AaHHWI aJTOPUTM HEOOXIJHO IMOCTIMHO MOJEPHI3yBaTh M
YJIOCKOHAIIIOBAaTH 3 METOI CKOPOYEHHS Yacy BUTOTOBJEHHS miBMacku OP i
MIJBUIIEHHS SIKOCTI KIHIEBOTO MpoAyKTy. Tomy mpu pospobii PP Baximso
BpaxyBaTHu:

0co0aMBOCTI opMyBaHHA Kapkacy niBMacku @P mij yac BIUIMBY BH3HAYEHOTO
KOMILJIEKCY (DaKTOpiB, 3aJIEKHO Bl aHTPOIMOMETPHUYHUX XAPAKTEPUCTUK
o0JMYYsl KOPUCTYBAaUiB, B TOMY YHCII i 32 BIKOM Ta CTaTTIO;

napamMeTpu BUPOOHHUOTO CepeoBUINa (MIKpOKIIMAT, SIKICHUA Ta KiJTbKICHHMA
ckian HeOe3meyHnx Ta MmKimBUX BUpoOHMuUnMx unHHWKIB (HIIBY),
BJIACTUBOCTI Cy4YacHUX MaTepialis;

PEXKUMU BUKOPUCTAHHS (TPUBATICTH, IUKIIYHICTb, MEPIOAUYHICTD), BAXKKICTD 1
HaIpPY>KEHICTh JISTIbHOCTI KOPUCTYBAYiB 3 MIHIMI3AII€I0 JOJIATKOBUX PU3HUKIB,
K1 TIOB’SI3aHI 3 EJIEKTPU3AIEI0 Ta TMeperpiBaHHAM MPAIIBHUKIB IIiJl Yac
BUKOHAHHSI TPYIOBHX 3aB/IaHb;

B3a€EMO3B’SI3KM MK CTpyKTypHuMH enemeHTamu 3130/ nns 3abe3neueHHs
(GyHKIIIOHaTBHOT X IITICHOCTI;

ontuMizamiiai  momeni 3130 3a kpuTepisMH 3aXHCTy, HaIIAHOCTI Ta
EproHOMIYHOCTI 3 ypaxyBaHHSIM BHUMOI HOPMAaTHBHUX JOKYMEHTIB, IIO Ja€
3MOTY TIOI0JIaTH MPOOJIEMHU, K1 paHilie He OyJI0 BUPIIIEHO.

AHani3ylouu cy4acHi TEHJEHII MOXHa MPOTrHO3yBaTH, IO MOKPAIICHHS

QITOPUTMY PO3pOOKH TiBMacok Oyjae BigOyBaTuCh B cdepl MOIIYKY HOBUX
e(heKTUBHUX METO/IIB 3:

MIBUAKOI OOpOOKHM CTATHCTUYHUX JTAHUX aHTPOIIOMETPUYHUX IMapaMeTpiB 00y
KOPHCTYBaYiB 3 METOIO MOOYIOBH ayTEHTHUYHOI M(POBOI MOJEI TOJIOBH, sIKa O
J03BOJISUTA BPaxoBYBaTH y MH(PPOBOMY 300pakeHHI 3MIHM PHUC OOJIAYYSL
KOpPHCTYBaua 3a BIKOM, CTaTTIO 1 HAI[IOHAJILHICTIO;

KopekTHoi moOyaoBu 3D moBepxHi miBMacku ®P, ski 703BOJSATH BpaxyBaTH
3MIHU 1HAWBIIYyaJIbHUX PUC JIIOJUHM JJIsI BUTOTOBJICHHS OOTIOpaTopa IMiBMacKu
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OP;

— nepeBipku skocti DP, gk Ha erami po3poOKu, Tak 1 Ha €Tami BUTOTOBJICHHS
MPOEKTHOTO 3pa3ka, IO J03BOJUIO O BHOCHUTH KOPEKTHUBU Y MOOYIOBaHY
MOJIeTIb 1715 3a0€3MeUYeHHs BUCOKOT IITbHOCTI IPUIISITaHHS;

— oOpaxyHKy dYacy 3axHMCHOi [ii 3 ypaxyBaHHSM pI3HUX, 1 KJIIMAaTHYHHUX, 1
eKCIUTyaTal[liHuX MapaMeTpiB, [0 BUMArae MouryKy HOBITHIX (DUIBTpYBaIbHUX
MaTtepialiiB 3 BIAMOBIHOIO 1HAUKAIIIEIO X BJIACTUBOCTEH;

— TEOPETUYHOTO PO3PaxXyHKy 3axucHOi edekTuBHOCTI DP, 1m0 103BOJISIE HA eTarli
MPOCKTYBaHHS TPOBECTH OIIHIOBAHHS 3aXWCHUX BiactuBocter OP 3
ypaxyBaHHSM, K (QyHKIIOHATBHUX, TaK 1 €KCIUTyaTalllfHUX MTapaMeTpiB.
3acTocyBaHHS CydacHHMX MaAXoAiB o mpoektyBaHHs 31301 mo3Bosie 3HU3UTH

BUTPATH, 3MEHIIMTH CTPOK BHUKOHAHHS KOHCTPYKTOPCBKHX POOIT, a TaKoX
3a0€3MeUYNUTH IBUJIKE BUTOTOBJICHHS SIKICHOTO OCHAIICHHS.

BucHoBku

1. Po3po6iieHO TpUKPOKOBHUM MiAXIJ AJIA PO3PaXyHKY 3aXMCHOI €()EeKTHBHOCTI
@®P 3a gonomoror HU(PPOBOrO MOJEIIOBAHHS, KU BKIO4ae: 1) BpaxyBaHHS
(G13UKO-MEXaHIYHUX BJIACTUBOCTEM WIKIpU OOJIMYYS Ta €JIaCTOMEPHOIO Marepiainy
MBMAacKH; 2) BCTAaHOBJIEHHSI NTapaMEeTPIB CITKHU IS eTali3alii JIJISTHOK KOHTAKTY; 3)
PO3paxyHOK IJIONII KOHTAKTY MIXK IMBMACKOIO Ta o0nuy4saM. Lle 1o3Bosisie BU3HAYUTH
Koe(DIIiEHT 3aXUCTy METOJOM MOJEIIOBaHHS Y  BIJANOBIIHUX MPOrpaMHUX
CepeIOBUILAX.

2. OcoOnuBICTIO 3aMPONOHOBAHOTO MIiAXOMY, sIKa BiApI3HSAE€ MOTrO Bij IHIIUX, €
BU3HAYCHHS KOC(IIIEHTY 3aXUCTy Ha OCHOBI B3a€MO3B’SI3KYy MK KIHEMAaTUYHUMH Ta
reOMETPUYHUMU TapameTpamu miBMacku ®OP Ta MUIBHICTIO 3allUJIEHOTO TOTOKY Y
nporpamHomy cepenoBuiii ANSY'S.

3. 3anpomnoHOBAaHO, [Jisi BU3HAYEHHs pealbHOI IOl CMYyrd oOTopalii,
BUKOpHCTOBYBaTH cnemianbiuid  anroput™m  ("ICP-anmroputm"), sikwmii  103BOJISIE
31CTaBIATH TPUBUMIpHI TOBepxHi. [lpu 1pbOMYy BIAMIHHICTH MK pEaTbHOIO 1
IPOEKTHOIO TUIOIICI0 OOTIOpaTopa 03BOJNMIIA BCTAHOBUTU IUIONIY INUTHH, PO3MIp
SIKUX BIUTMBAE HAa KOCQIIIEHT 3aXUCTy pecIipaTopa.

4. Ilixi6pano BiciM HaPO3MOBCIOHKEHIIINX MOIENICH pecipaTopiB A 3aXUCTY
BiJl BIpYyCiB, fIKI MOKHa pO3APYKyBaTH. 3alpOIOHOBAHO IMPOBOIUTH iX aHali3 3
ypaxyBaHHSM HAasSBHOCTI KIUJIbKOX THIIOPO3MIpIB, HAJaHO pPEKOMEHJaIlli 1010
Martepiaiy JJis BUTOTOBJICHHS HAroJjiB’s, o0THOpaTopa Ta caMmoi MiBMacKH, KialaHIB
BUJINXAHHS, @ TAKOX I110JI0 BJIACTUBOCTEH (QIILTPYyBaTILHUX MaTepialiB AJisl PLIbTpa.

5. B pesynbrari MOAENIOBaHHS BU3HAYEHO, 110 KOC(IIIEHT 3aXUCTy OUIBIIOCTI
MIBMAacOK KOJIMBaBCs Yy Jiama3oHi Big 12 go 17, toai sx y miBMacok ®P moneneit
"Kovid-19" ta "BUT-H1" Bin cknaB 43 1 55 BianoBigHo. Buxoasuu 3 oTpuMaHuX
pe3yabTaTiB MOXHA KOHCTAaTyBaTH, IO IMPOAHATI30BaHI IMIBMACKUA BIAMOBIIAIOThH
JPYToMy KJIacy 3aXHUCTY BIAMOBIIHO A0 BUMOT CTaHIAPTY.
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Abstract. During a pandemic, there is a shortage of personal protective equipment for the
respiratory system, so the population begins to make various models of respirators, publishing their
findings on the Internet. A natural question arises regarding the verification of their protective
capacity. The work aims to develop a step-by-step approach to calculating the protective effect of a
filter respirator (hereinafter - FR) for protection against viruses by digital computer simulation.

Materials and methods. To develop a digital analysis of the protective effect of various 3D
models of FR, several designs were selected, which are presented on the Internet with the
appropriate link and the presence of an "STL file". Evaluation of the protective properties of the
considered samples of FR for protection against viruses was performed theoretically using modern
simulation programs "MATLAB" and "ANSYS".

Results. A three-step approach for calculating the protective effectiveness of FR using digital
modeling has been developed, which includes: 1) taking into account the physical and mechanical
properties of facial skin and elastomeric half-mask material; 2) setting grid parameters for
detailing contact areas; 3) calculation of the area of contact between the half mask and the face.
This allows you to determine the protection factor by simulation in the appropriate software
environments. As a result of modeling, it was determined that the protection factor of most half
masks ranged from 12 to 17, while the half masks of FR models "Covid-19" and "BUT-H1" it was
43 and 535, respectively. Based on the results obtained, it can be stated that the analyzed half masks
meet the second class of protection by the requirements of the standard [16].

Scientific novelty. A feature of the proposed approach, which distinguishes it from others, is
to determine the protection factor of the half mask of the FR based on the relationship between its
kinematic and geometric parameters and the density of the dust flow in the software environment
ANSYS.

Practical value. It is proposed to use a special algorithm ("ICP-algorithm") to determine the
actual area of the obturation strip, which allows you to compare three-dimensional surfaces. The
difference between the actual and design area of the shutter allowed to establish the area of the
slits, the size of which affects the protection factor of the respirator. The eight most common FR
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models for protection against printable viruses have been selected. It is proposed to analyze their
protective effectiveness taking into account the presence of several sizes, recommendations on the
material for the headgear, shutter and half mask, exhalation valves, as well as the properties of

filter materials for the filter.
Keywords: respiratory protective equipment, filter respirator, protective efficiency, virus

protection, mathematical modeling
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Anomauia. Y 3anpononosaniti poOOmi BUKOHYEMbCA AHANI3 HACAIOKI8 01 300p08 ',
PO3BUMKY MA HOPMAIbHO20 (DYHKYIOHYBAHHS Op2AHiZMY JHOOUHU, Be2emapiancmed ma IHUUX
OPMOOOKCANbHUX 00Mexcy8anvhux oiem. Ilpu ybvomy 00CaioNCYEMbCA PO3BUMOK  CUcmemu
XapuysauHsi 100ell NPOmsA2oM Mmpusaio2o iCmopusHo2o nepiody, NOYUHAIYU 8i0 NEePEiCHUX at0dell |
3axinuyouu cyuacricmro. Hayxoeo obrpynmosyemvbcs HeCnpomMoicHicms meopii OpmoooKCAIbHUX
o0OMednCcy8anvHUx Oiem ma 00800UMbCS X He2AmusHull 6naue Ha 300p08's, 00820immsa md
diezoamuicme  0OuHu. Taxodxc y pobomi NOACHIOIOMbCSA OCHOBHI  NONOJNCEHHS  Mmeopii
PAYioOHAIbHO20 30AAHCO8AH020 XapuysanHs. Pezynemamu pobomu modcyme Oymu UKOpUCmMAaHi
0151 BOOCKOHANEHHS CUCMEM PAYIOHATbHO20 NPOPINAKMUYHO20 XAPYYBAHHA JNIOOUHU ma ix
NONYAAPU3AYIL Y CYCNINbCMEI.

Knrwowuosi cnoea: noouna, 300pos'ss, xapuyeamHs, icumms, 00820NIMmMs, Ge2emapiancmeo,
diema, idca, meapuHu, iMamMiHU.

Beryn.

Uu € mpupoIHUM 1 KOPUCHHUM JIJIS JIFOJMHU XapuyyBaHHS BUKJIIOYHO POCIHMHHOIO
xero? Uu Oynm cepen Hammx O10JI0TTYHUX MPEAKIB BEreTapiaHIll Ta YOMY HE MOXKHA
CaJIUTH JITeH Ha POCIMHHY HIETY?

[{i muTaHHsS myXe YacTo 3aJar0Th co01 OaraTo Jozel, OCOOJIMBO OCTaHHIM
4acoM, KOJU HJe JOCUTh arpecHBHA TpPOTAraH/a BereTapiaHCTBa Ta 1HIIUX
OPTOJIOKCAJIbHUX O6Me)KyBaJ'ILHI/IX Ti€eT (CHpouuHHs[ 0e3coIpoBa JIi€Ta, PO3JIILHE
XapuyBaHHs, Ge3rIII0TEHOBA Ji€Ta TOmO). IX amenTu CTBEP/IKYIOTb, 110 BUKIIOYAI0TH
31 CBOrO pamioHy Ti YW 1HII KOMIOHEHTH TPAIUIIIAHOTO Xap4yyBaHHS, JIOIH
3MIIHIOIOTh  3/I0POB'S, TO030aBISIOTBCS CMEPTEIBHO HEOE3MEUYHUX XPOHIYHUX
3aXBOPIOBaHb 400 YHHUKAIOTh iX 1 30UIBIIYIOTH TPUBAIICTH CBOTO JKHUTTS, XO4a
HacMpaB/i 1l JIE€TU Jal0Th 3BOPOTHUM €(PEKT.

Y mift crarTi MM CrpoOyeMO JI€TaJIbHO PO3i0paTHCS 3 IUMU MNUTAHHSIMH,
MpoaHaTi3yBaBUIM  HACHIJKK  JUIi  3/J0pPOB'S, PO3BUTKY Ta  HOPMaJIbHOTO
(yHKILIOHYBaHHSI OpraHi3My JIIOJIMHU, BEreTapiaHCTBa Ta I1HIIMX OPTOAOKCAIbHHUX
00MEXKyBaJIbHUX JIET.

OcCHOBHMUII TEKCT.

bararo cyuyacHux mojaeil ycBIIOMJIEHO BIJIMOBISIOTBHCS Bimg M'sca. [lpuawmaun
TAKOrO0 CEPHO3HOI0 KPOKY Yy BCIX pI3HI: OAHI CIOAIBAIOTHCS IIUM CIOCOOOM
MONIPAaBUTH CBOE 3JIOPOB's a00 CXYAHYTH, IHIIUM IIPOCTO IIKOJA TBapHH.
Bererapianiii mpu oMy CTBEPKYIOTh, III0 M'SICO Ta 1HII MPOIYKTH TBAPUHHOTO
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MOXO/KEHHSI IIKIJIMBI JIJIsl 30POB'S JIIOJEN 1 110 JIOAMHA 332 CBOEK MPHUPOIOIO €
BereTapiaHiieM, a ii OpraHi3aM HE MPUCTOCOBAHWN 10 HOPMAJIBHOTO 3aCBOEHHS
TBApUHHOI 1XKI.

Buieza3naueHi TBEpIKEHHS JIETKO CIIPOCTOBYIOTHCS.

Hacammepen, 3a3HauMmo, 10 BCi CCaBIll, HaBITh TPaBOIAHI TBApUHU HE €
aOCOIIOTHUMH BETreTaplaHIsIMU, OCKIIbKM Bipa3y IMICIAS CBOTO HAapOJKEHHS,
nepeOyBaloyl y JUTSIUYOMY HEPIOAl KUTTS, XapuylOTbCs BUKIIOYHO MojokoM. Lle
O3Hayae, 10 CIOYaTKy OyIb-IKUU CCaBellb, BKIIOYAIOYH JIFOJUHY, KOJHU 3'SBISE€THCS
Ha CBIT, Xapuyy€eThCs 1K€ TBAPUHHOTO MOXO/KEHHS. TaKuM YMHOM, HOTO OpraHizm
CIOYaTKy MPUCTOCOBAHMM 10 TKI TBApUHHOTO mMoxokeHHs. Jlami BimOyBaeThCs
3pOCTaHHs 1 JOpOCHiaHHs, GOpMyBaHHS JTOPOCIOi OCOOMHM 3 CUJIBHUMHU 3MiHaAMU
OpraHi3My, 1 JIIOAUHA, SIK 1 OyJb-SKUH BCEINHHUI CcCaBellb, CTa€ 3JaTHUM BUOUpPATH
co0l pallloH XapyyBaHHS, 10 BKJIOYA€ 1KY SIK POCIMHHOTO, TaK 1 TBaApUHHOIO
MOXO/IKEHHS.

bynoga 3y0iB, mpuctpiii Ta (i3i0J0risa BCi€l TpaBHOT CUCTEMHU CY4YacHOT JIOUHU
YyJJOBO IPHUCTOCOBAaHI JJii  CIOXXKHUBAHHSA, TIEPETPABICHHS Ta  3aCBOEHHS
HaWPI3HOMAHITHIIIUX MPOAYKTIB, IK POCIMHHOTO, TaK 1 TBAPUHHOTO TTOXO/PKEHHS.

BuBueHHs MaJ€OHTOJOTIYHMX MaTepialliB IMOKa3ye, IO Hallll JaBHI NPEIKH
HiKOMM He Oynu BererapianisiMu. llle aBcTpasnomiTekd BUKOPUCTOBYBAIU 1KY 3
abcomoTHO pi3HuX Jkepen. lle Oyna 1 pocnuHHa, 1 TBapuHHA 1xa. TBapuHHY 1KY
OTPUMYBAIIU SIK Y PE3yJIbTATI MOJIOBAHHS, TaK 1 CIOKWBAHHS OCTaHKIB TBapUH, SIKUX
XTOCh BHUJI00yBaB, a00 sKI MOMEPJIMMH CBO€ cmepTio. Ciij 3a3Ha4yuTH, 110
MPOTSTOM TPUBAIMX €BOJIIOLIMHHUX €TaIllB AHTPOIOJIOTH CIIOCTEPIrajii MapKepH TOro,
110 JIF0/IMHA 0yJia BCEITHOI0, Y TOMY YHCI i XHIKAKOM.

Cnin 3a3HaunTH, 10 OaraTo MPEACTaBHUKIB (payHH € BCEITHUMHU I1CTOTAMH
IPOTATOM YChOI'O CBOT'O JKUTTS, KPIM MEpIoAy HEMOBIATHU. L{e Taki TBapHHM SIK CBHHI,
BCl BHJM BEJIME/IB, 3a BUHATKOM OLJIOro, 1KaKW, €HOTH, MUIII, OUIKH, JIHHUBII,
OypyHIYKHU Ta iH.

barato BuIiB nTaxiB TakoXX BCEiAHI, cepell HAWBIIOMIIIMX MOKHA Ha3BaTH
Kypeil, BOpOH, COPOK, MaIyr, 4aloK, ASTIIB.

Cepen mpeacTaBHUKIB BOJHOT (ayHHM TakoXX YMMaJ0 BCEIIHMX BUIB,
HaIMPUKJIaJ, Kapack, MIOTBA, KOPOI, JIAI, 0araTo pakonoiI0HUX, MOPCHKUX depernax
1 T.]I.

Take mnommMpeHHs BCEITHOCTI Ccepel NPEACTaBHUKIB TBAPUHHOIO CBITY
HeBunaakoBe. llepeBaroro BCEiTHOCTI € MOMIMBICTH 3HAWTH €001 1Ky B PI3HUX
MICIIIX 1 yMOBax JOBKUUIA. Hampukian, SKIIO HEMae MOXKIMBOCTI XapyyBaTHCS
MEBHOIO 1KEl0, BCEiHA TBApMHA MOKE JIETKO 3MIHUTH CBii pauioH. Came TOMy BOHH
MaloTh KOHKYPEHTHY IepeBary B IJIaH1 BIH)KUBAHHS MOPIBHSIHO 13 CYTO M'SICOITHUMHU
abo TpaBOIIHMMHM MpeICTaBHUKAMU (hayHH, OCOOJIMBO B MEPIOJ PI3HUX MPHUPOIHO-
KJIIMaTUYHUX KaTaKJI13MiB.

BracHe mnepBicHa JOJIMHA 3MOrja BUXKUTH B JOCHTh CYBOPUX MPUPOJHUX
YMOBaXx 1 €BOJIIOI[IOHYBATH B JIFOJUHY PO3YMHY 0araTo B YOMY 3aBJIsIKH BCEITHOCTI!

Kpim Toro, myxe BaxJIMBO 3BEpHYTH yBary Ha Te, SIK CKJAJ Xap4yyBaHHS
BIUIMBAB Ha TOBEJIHKY CTapoOJaBHIX JIOfeH, sika (opMmyBanacs 1 MPU3BOAMIA [0
iXHbOI KOJIGKTMBHOI B3aemonii. TyT ciii 3BepHYTHM yBary Ha OpPraHi30BaHICTb,
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KOTHITUBHY B3a€EMOJIII0, HEOOXIAHICTh MIAMOPSAIKOBYBATUCS IS JIOCATHEHHS
3arajJbHOI METH, TOOTO Ha Ti OCOOJMBOCTI MHUCIEHHS Ta TOBEIIHKH, SKI MOEIHYE
MUCJIMBCHKUHN KOJEeKTHUB. Lle qy’ke BaxIIMBO 1 IMOBIPHO, 110 BiIIrPaio BEJIUKY POJIb B
eBosowlii JronuHU. CaMe BCEINHICTB 13 AyKe BEIMKHUM KOMIIOHEHTOM IOJIOBAaHHS
CTaJla OCHOBOIO JIJIsl PO3BUTKY 1HTEJIEKTY Ta COL1aTbHOCTI JIIOJIEH.

A Temep MOTOBOPHUMO TIPO TOJOBHE, SK BETETApIaHCHKE MEHIO Ta I1HIII
OpPTOJOKCAIbHI JIETH BIUIMBAIOTH HA 370pOB's JMoAUHHU. YUCICHHI OOCTEKECHHS
MPUXWIBHUKIB TaKUX JIET CBIAYATh MPO BIJCYTHICTh IXHHOI'O MO3UTHUBHOIO BILJIMBY
Ha 37I0pOB'ss Ta JOBromiTTsA Jiofei. CepeTHbOCTATHCTUYHHI BereTapiaHenpb HE €
3MI0POBIIIMM 1 Mpare3laTHUM, a TaKOX HE >KMBE JIOBIIE JIIOACH 13 TpaauliiiHUM
XapuyBaHHSIM.

Bererapiancbke xapuyBaHHSA JYy>K€ CKJIATHO 3poOUTH 30ajaHCOBaHUM 1
MOBHOI[IHHUM, OCKIJIbKA B HBbOMY 3aBXIu Oyae neiuT sKICHOro OuIKa, pAaxy
HEOOXITHUX BITaMIHIB 1 MIKPOEJIEMEHTIB, BPaXOBYIOUH, IO MPOIAYKTH TBAPUHHOTO
MOXO/DKEHHS 11€ HE TIJIbKM M'SICO JOMAIIHIX TBapWH, NTHUIl Ta pud, ajJe MOJOKO Ta
MOJIOYH1 TIPOJYKTH, SIS, MEJI.

[lepexin BUKIIOYHO HA POCIMHHY DKy MPU3BOIUTH 10 Ne(IiIUTy B OpraHizmi
KaJbllifo, 3aii3a, BiTaMiHIB rpynu B Ta BiTamiHy A, 10 B CBOIO 4epry Beie [0
3arajbHOTO 3aHEeMNajy CHUJI, 3HKEHHS IMYHITETY, HU3bKOTO TeéMOTJIO01HY, aHeMIT psiTy
THIITMX 3aXBOPIOBaHb. SKIIO JIOMHA MepecTaHe iCTU M'sICO, TO YaCTIIIE XBOPITUMETE
1 TOBIIE BiAHOBJIIOBATUMETECS MICs XBOPOO BHACIIIOK Ocla0iieHHs opraHizmy [1].
KpiMm TOro, y NIOAMHU MOTIPIIMTHCA KOHIEHTpALllsl yBar, BIaJe MPOAYKTHUBHICTH 1
AKICTh POOOTH MO3KY, IO OJHO3HAYHO HETaTHBHO IIO3HAYUTHCS Ha HOTO
IHTEJIEKTyaJIbHOMY TIOTEHIIIaII.

A Bi1I0yBa€THCS 11€ TOMY, III0 BCYNEpPEU CTEPEOTUIAM, IO CKIAIUCS MPO TE, 1110
MPOIYKTA TBAPWHHOTO TOXODKCHHS II€ JDKepena OIMKIB 1 JKHpIB IJIs JIFOJUHH,
(mpuuomy mepi € OyaiBeIbHUM MaTepiajaoM JUisl KIITUH JIFOJACHKOTO OpraHizmy, a
Ipyri JpKepena €Heprii s HbOro), TO HEOOXIJHI BYIJIEBOAM 1 BITaAMIHH
YTPUMYIOTBCS CaMe€ Y POCIIMHHIN 1%K1.

Hacnpapai Bitamin A (peTHHON) y YUCTOMY BHUIJISIII MICTUTBCS Y TBAPUHHUX
IpPOJIyKTaX, a B POCIMHAX MICTUTBCS JIMIIE WOro NpOBITaMiH (KapOTHH), SKHUI
yCepellMHI  HAIIOrO0  OpraHi3My MEepeTBOPIOETHCS HA  PETUHONI.  30KpeMma,
HAaWBAXKJIMBIIIMMU JDKEpellaMd BITaMiHy A € TeYiHKa TBAapWH, S€YHUH >KOBTOK,
MOJIOYHHUH KHP Ta 1HII1 TBAPUHHI IPOTYKTH.

BaxnuBumu mxepenamu Bitaminy B2(pubodunaBiH) € s, cup, MOJOKO Ta
Mm'sco. edinut Bitaminy B2 HaifuacTiine 3ycTpida€eThes y JIOACH, SKi HE BKUBAIOTh
MOJIOKa Ta MOJOYHHUX MPOIYKTIB [2].

Yepes HecTauy B oprasizmi Bitaminy B12 (11ianoko6anaMin) 3'IBISE€THCS aHEMIs
1 e nume miB6iau. Ha 11 i1 Moxke po3BUHYTHCH HaBiTh aTpodis M'a3iB. Takox 1e
MOKE€ MPHU3BECTH 10 MOTIPIICHHSI CTaHy HIITIB, BUNAJaHHS BOJIOCCS 1 3MIHEHOIO
CIIpUUHATTS CMakiB 1 3amaxiB. IlpoaykTu, siki JroAWHA 3aBXIU JIOOMWIIA, MOXYTh
31aTUCA MOMY T1PKHUMH Ta HECMaYHHUMH.

TuM yacoM, OCHOBHHMM JKEpPEJIOM I1aHOKOOaIaMiHy € MPOJYKTH TBAPUHHOTO
MOXOJIPKEHHS, 0COOIMBO OaraTo MOro y BOJIOBIM mediHI [2].

be3 BMicTy B M'siCl Ta MOJIOLI KaJibI[il0 y JIOJIMHUA MOYHYTh pyHHYBaTucs 3yOw,
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KpIM TOTO, HU3bKUH PIBEHb KaJbILIII0O MOXXE MPU3BECTU IO PO3BUTKY OCTEOMOPO3Y,
U SKOMY 3HIDKYETHCS IIUIBHICTh Ta Maca KIiCTOK. Lle miiBuillye pu3uK mepeaoMis.
be3 nunky 6araTo BiTamiHIB, OTpUMAHUX 3 1HIIMX MPOJYKTIB, MPOCTO NEPECTAHYTh
3acBOIOBATHCA. SIK HACHIIOK, HACTA€ MOTIPUICHHS CaMOIIOYYTTsI, OPTaHi3M IepecTae
OTPUMYBATH KUTTEBO BAXKIIMB1 EJIEMEHTH.

He menm HeOe3meuHi Tak 3BaHI JI€TH 0€3 COJi, KOJU JIIOJU TEpPECcCTaroTh
BXKMBATH CUJIb 1 T'IOTh TUIbKH, a00 TIEPEBAKHO, JUCTHIILOBAHY BOY.

XapuoBa cinb — e xJyopuna Hatpito. Harpili HeoOxigHMil opranizmy uis
MIATPUMKA ~ KUCJIOTHO-JIYKHOro Oamancy, 0e3 HbOro MIJUUIYHKOBA 3aj03a
HECIIPOMOXHA BHUPOOJISITU TpaBHI COKU. Harpiii 3HaAXOAUTHCS B KOXKHIA KIITHHI
HAIIIOTO OpTaHi3My, Oepe y4acTh y mpolecax M'si30BOr0 CKOPOUEHHS, TOMY JIOISIM 3
BAXXKOIO (Pi3MYHOIO Mpaneo ado CnopTcMeHaM OOMEKEHHS HaTpilo B XapuyBaHHI
MPOTUIIOKA3aHE, TUM OLJIbIIIe, 110 el XIMIYHUHN €JIEMEHT AY>KE€ aKTUBHO BTPA4A€ThCS
3 IOTOM.

3a3HauYMMO, 10 HAIMIPHE CIIOKMBAHHS COJIl TaKOX € IIKiummBuM. Hampukian,
e MiJBUIIYE CyMapHUN PU3UK CEpLEBO-CYAMHHUX 3aXBOpPIOBaHb. ONTHUMalbHA IS
3JI0pOB'sl JOPOCIIOT JIFOJIMHA HOPMa CIIOUBAHHS COJIl OJU3bKO 5 TpaMiB Ha JIEHb, 3
ypaxyBaHHSIM COJIi, IO CIIOYATKY MICTUTHCS B MIPOIYKTaX.

YucneHHl AOCTI/DKEHHS TOKa3ald, II0 MpPU TPUBAJIOMY BKHMBAaHHI BOJU 3
HU3BKOIO  MIHEpai3alli€ro, HEOOXiMHI  OpraHi3My  MIHEpaJdbHI  PEUYOBUHHU
BUMHUBAIOThCS. [lOCTiiiHE B)XKMBaHHA Takoi BOAM MOXKE 3TyOHO TMO3HAYUTHCS Ha
OOMIHI PEYOBHH, TPABJICHHI, KICTKOBI TKaHHWH1, pOOOTI CEpUEBO-CYIMHHOI CUCTEMH,
caMe uepe3 BIJACYTHICTb Yy JUCTWILOBaHIM BOAl HEOOXIAHOI  KIJIBKOCTI
MIKpOEJIEMEHTIB. MeIUKH, 30KpeMa, BBaXKalOTh, 1110 IIBHJIKA BTPAaTa MIKPOEJIIEMEHTIB
00OB'A3KOBO HECHPUSATIMBO BIUIMHE HA KPOB'SHUWA THCK. JIMCTHIIbOBaHA BOJa HE
MICTUTh (TOpPY, 1 11 YacTe BXKUBAaHHA, SK BKa3ylOThb CTOMATOJIOTH, HECHPHUSTIMBO
MO3HAYAETHCS HA CTaH1 3y0iB.

Oco6nmBO HeOE3MeuHi OpPTOJOKCAIbHI OOMEXKYyBaJdbHI JIETH JJISI JTUTSIYOTO
opraHizMy. HaBiTp SKIIIO TOPOCII JIFOAW 3 AKUXOCh MPUYUH BUPIIIMIA BIIMOBUTHUCS
BiI M'Aca Ta IHIIMX TPAAUIIMHMX KOMIIOHEHTIB Xap4yyBaHHs, y KOJHOMY pa3i He
MOTPIOHO MEPEHOCUTH TaKy IMPAKTUKY Ha JITEH.

Bkpaii HeOe3neune TBepHKEHHS PO Te, 110, SIKIIO AUTHHA HIKOJIM HE ija M'Aco,
TO iK1 1 He Tpeba. SIKIO opraHi3M, IO pocTe, HE Oyje pa3oM 3 M'ACOM Ta 1HIIUMHU
TBapUHAMH TPOAYKTaMU OTPUMYBATH BITaMiHH, 31130, Kaslid, KajbIlid, Hoa, TO 3
HOro 3pOCTaHHAM MOXXYTh BHUHHKHYTH TpoOsieMu. KicTkM CTaHyTh TEHJIITHUMH,
MO30K pO3BHMBATUMEThCSI HabaraTo MOBUIbHIIIE, AUTHHA Oyze ciabkoro. Jlo meBHOro
BIKYy OpraHi3M He BupoOsisie 61nka. ToOTO, MPUNUHIIOYH TOyBaTH AITeH IPOAYKTaMU
TBAapUHHOTO TOXOKEHHs, OAaTbKM CBOIMH pYyKamH 3[aTHI MOPYIIMTH TMPOIEC iX
HOPMAaJIBLHOTO 3pOCTAHHS Ta PO3BUTKY.

be3yMOBHO, CTaHOBUTUCH BEraHOM ab0 CUPOiIOM OCOOMCTHI BUOIP KOKHOTO,
ane Oyjab-siKa JIOAMHA TIOBMHHA 3HATH NP0 HETaTUBHI HACHIJIKHU, $KI MOXKeE
CIIPUYMHUTH 32 c0000 i pimeHHs. [Ipupoaoro 3akiageHo Tak, 110 JIFAUHA Ma€e iCTH
M'sco. Hexaili He KOXKEH JeHb, aje M'SCHI MPOIAYKTH MarTh OYyTH NMPUCYTHIMH B
pamioni. TinbkM Tak JIOAWHA OTPUMYyBaTUME BCl KOPHUCHI BITaMIHM Ta
MIKpOEJIEMEHTH, Jo0pe ceOe BIIUyBaTH 1 MaTH 3I0POBUI BUTJIS/I.
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310poBii JIFOAMHI HEOOX1JHE pallioHaJibHEe 30ajJaHCOBAaHE XapuyyBaHHS fK 3a
KaJIOPIMHICTIO, Tak 1 3a CBOIM OIOXIMIYHUM CKJIaJOoM, HWOTO MEHIO Mae OyTH
MaKCUMaJIbHO PI3HOMAHITHUM HACKUIBKH 1€ MOXJMBO! Jli€eTH, 10 BUKIIOYAIOTH
AKICh TPAIULINAHI MPOIYKTH Xap4yyBaHHS, OPEYHI JHILIE TOMAl, KOJIU y JIOAUHU €
ajieprisi Ha LI NPOAYKTH a00 BOHM MPOTUIIOKA3aHI 4Yepe3 XPOHIYHI abo MOTOYHI
3aXBOPIOBAHHS.

[lepen mpUMHATTAM pillIEHHS PO Te€, U100 CICTH Ha SIKyCh OOMEXYBaJIbHY JIETY,
HEOOXITHO TMONEPEeIHbO MPOKOHCYJIBTYBATUCS 31 CBOIM CIMEWHHUM JIKapeM Ta
CIE1aTICTOM-/IIETOJIOTOM, TPU HEOOXITHOCTI MPOUTH MeAoOCTekeHHs. | TUTbKu
MICIs UBOT0, 3 YPaXyBaHHSIM BUCHOBKIB MEJIMKIB, MOKHA IIPUMMATH PILLIEHHS MPO Te,
ClaTH Ha MEeBHY JIIE€TY YU HI.

BucnoBkwu.

AHanizyroud Bce BHUIIECKa3aHe Yy I myOsikamii MoXHa 3poOUTH Taki
BHCHOBKHU.

Buxmtouennss 13 paifioHy Cy4acHOi JIIOJMHM 0araThoX  TPAAUINIHHUX
KOMIIOHEHTIB XapuyBaHHs, SIKI € JKUTTEBO HEOOXITHUMH, HE CIpHsSI€ 30UIbIICHHIO
TPUBAJIOCTI JKUTTS JIIOJAWMHU Ta HE TOKpallye Horo mncuxodi3ioNoriyHuid CTaH.
HaBmaku, 1mie Moke NPU3BECTH 0 HE3BOPOTHUX HETATUBHUX 3MIH B Opraizmi
JIOJIMHU, BUKIUKATH Pi3HI XPOHIYHI 3aXBOPIOBAHHS, MOTIPIIUTH HOTO (Pi3UyHy Ta
IHTEJICKTyaJIbHY J1€3/JaTHICTh, @ TAKOX CKOPOTUTH TEPMIH HOTO KHUTTS.

Beeinnicth MOAMHU € 11 BaXKJIMBOIO O10JIOTIYHOIO TepeBaroro, ska Oarato B
yoMy 3a0e3neunsa ii BUJKMBAHHS B arpeCMBHOMY 30BHIIIHBOMY CEpPEIOBHILI, SIKE
MOCTIMHO 3MIHIOETHCS, 1 CIPUSIIO MPOTPECUBHOMY €BOJIIOIIMHOMY PO3BUTKY, IO
MEPETBOPHUB MO0 3 MABIOMOIOHOTO MTPUMAaTa Ha Cy4yacHy PO3YyMHY JIFOJTUHY.

3picT,  pPO3BUTOK,  JOBIOJITTS Ta  HOPMaJbHE  ICUXO(]I310JOTTYHE
GyHKIIIOHYBaHHS OpTaHi3My JIIOJMHU 3JaTHE 3a0€3MeUnTd JUIIE pallioHaTbHE
30ajaHCOBaHE XapuyBaHHS, M0 IIOBHICTIO TIOKPHUBAE HOro0 EHEProBUTPATH Ta
3a0e3nedye HAAXOKEHHS HEOOXIMHOI KUIBKOCTI OUIKIB, HUPIB, BYTJIEBOAIB Ta
JOCTaTHIA y KUIBKICHOMY Ta SIKICHOMY BiJHOIIEHHI HaOlp BiTamiHIB, MiHEpaJbHUX
PEYOBHH Ta MIKPOCJIIEMEHTIB.
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Abstract. This paper analyzes the health, developmental, and normal functioning of the
human body of vegetarianism and other orthodox restrictive diets. At the same time, the
development of the nutrition system of people over a long historical period, starting from primitive
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people and ending with the present, is studied. The inconsistency of the theories of orthodox
restrictive diets is scientifically substantiated and their negative impact on health, longevity and
human capacity is proved. Using examples, it is explained that the exclusion of many traditional
nutritional components from the diet of a modern person does not contribute to an increase in life
expectancy, and does not improve the psychophysiological state, but, on the contrary, can lead to
irreversible negative changes in the human body. Arguments are given that man's omnivorous
nature is his important biological advantage, which largely ensured his survival in an aggressive,
constantly changing external environment, and contributed to the progressive evolutionary
development that turned him from an ape-like primate into a modern rational person. Also, the
paper explains the main provisions of the theory of rational balanced nutrition. The results of the
work can be used to improve the systems of rational preventive human nutrition and their
popularization in modern society.

Key words: man, health, nutrition, life, longevity, vegetarianism, diet, food, animals, vitamins.

Crarts Bignpasiena: 25.04.2022 p.
© Xortin C.I1O., Konoangos C.M.

ISSN 2567-5273 95 www.moderntechno.de



Modern engineering and innovative technologies Issue 20 / Part 2

http:// www.moderntechno.de/index.php/meit/article/view/meit20-02-016
DOI: 10.30890/2567-5273.2022-20-02-016

V]IK 681.5:338.48(477.44)(045)
PROSPECTS OF USING SMART SPECIALIZATION IN THE FORMATION

OF THE TOURISM DEVELOPMENT PROGRAM IN VINNITSA REGION
IEPCHHEKTUBU BUKOPUCTAHHS CMAPT-CIIEIIAJIBAIIT Y ®OPMYBAHHI
IPOI'PAMMU PO3BUTKY TYPU3MY BIHHUIIBKOI OBJIACTI
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Vinnytsia Institute of Trade and Economics of
State University of Trade and Economics, Vinnytsia, Soborna 87, 21050
Binnuyvkuii mop2oeenvbHo-eKOHOMIYHUL IHCMUMym
Hepoicasnozo mopeosenvHo-ekoHoMiuH020 yHigepcumemy, Binnuys, Cobopna 87, 21050

Anomauia. B pobomi po3ensi0acmuvcs 8aiCIUBICMy 3aCMOCYBAHH cCMaApmM-cneyianizayii 0
PO3BUMKY mypusmy obnacmei Yxpainu, 30kpema Ha npuxiadi Binnuyvxoi obnacmi. 3aedsku
cmapm-cneyianizayii. - mypusmy BinHuybkoi obnacmi MoOdCHA U3HAUUMU KAHOYOBI ACNeKmu
PO3BUMKY OAHOI 2any3i pecioHy, GU3HAYUMU NEPCNeKMUBHI HANPAMU MYypuzmy obaacmi ma
3aKyenmyesamu yeacy Ha HUx, o MOMCHA ei()oépas'umu y I’lpOZp(lMi PO36UMKY mMYypPuU3IMy BZ'HHI/H/;bKOi'
obnracmi. Taxum yuHoOM BUOINEHO BANCIUBICIL 3ACMOCYBAHHS CMAPM-Cneyianizayii mypusmy
Binnuyvxoi obnacmi, winsaxom nposedenns SWOT-ananizy ma 00CHiONCeHHs aHKemYB8aAHHS
PecnoHOenmis, npogedero2o Jlepaicanum azeHmcmeom po3sumxy mypusmy (HAPT).

Knrouoei cnosa: cxwapm—cneuiafzis'auiﬂ, mypusm, npocpama po3euniky .

Beryn

HoBuM Ta epeKTUBHUM MOHSATTSIM PETiIOHATLHOTO PO3BUTKY € CTpaTeTisl CMapT-
cnemianizamii. Cmapr-cnermianizamist (Big anrin Smart Specialisation Strategy) —
KOHIICTIIIISI Ta TOJITHKA 1HHOBAIIHHOTO PETiOHAIBLHOTO PO3BUTKY €BpPOCOIO3Y, sKa
CIIpUSIE E€KOHOMIYHOMY 3pPOCTAaHHIO B pErioHaX uepe3 Kpalle PO3KPUTTS MHOro
noreHuiany. CMapr-crieniamsaiiis 0a3yeTbcsi Ha MApTHEPCTBI MK MPeICTaBHUKAMU
O13HeCy, BJIaJIM, HAYKOBO-TEXHIYHUX YCTAaHOB Ta TPOMaJCbKOCTI. OCOONMBICTH IET
MOJIITUKH TIOJISITA€ B TOMY, 11O BJIaJia CIIOHYKAa€ Ta CTUMYJIIOE TIINMPUEMIIIB, HAYKY Ta
PO3pOOHUKIB Kpallle CIIBIPAIOBATH 3 MIANPUEMCTBAMU JJISI PO3KPUTTSI TOJOBHHUX
HaIpsIMIB Ta-4d CEKTOPIB cremiamizaiii periony. Kmactepu € BaxJIMBUMHU B Iii
KOHIIENIIIT 1 SIK TOJOBHI «OJIOKW» s OyIBHUIITBA TAaKOi CIeliani3ailii, 1 Kk 3aco0u
BIPOBA/DKEHHS 1€l cTpaterii. CmapT-crenianizalfiio JAOUUIBHO BUKOPUCTOBYBATH
pu GOopMyBaHHI POrpaM po3BUTKY obmacteit [3].

OcCHOBHMUII TEKCT.

Crparerito cmapT-crieniagizaiii JOIIIbHO PO3TJIAJAaTH B KOHIICTIIT PO3BUTKY
Typu3My, 30KpeMa, BUKOPUCTATH CTpaTeriro 3 MeTOK (OPMYBaHHS IHBECTHIIHHOI
MPUBAOIMBOCTI Typu3My perioHy. BoHa dopmyeTbes 3aBisku HasBHUM TepeBaram
obyacti Ta mependayae 3alydeHHs pErioHaJIbHUX OpPraHiB Biagu, TPOMAJCHKOCTI,
0i3Hecy, mianpuemMuiB Ta iH. CXeMAaTHUYHO JaHy CTpaTeritd MOKHa BITOOpa3UTH
TaKUM YMHOM: PUCYHOK 1.

JUist Toro, mo0 BU3HAYMTU TIE€BHI [E€pPEBard pErioHy Ta BpaxyBaTH ixX B
MOoJAIBIIOMY JIJIE PO3pOOKM CTpaTerii cMapr-crelianizailii, HeoOXiTHO 3I1MCHUTH
SWOT — anami3 Binauibkoi obmacti (Tadauis 1), 3 MeToro popMyBaHHS CTpaterii
PO3BUTKY TyPU3MY JAHOT'O PETIOHY.
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CmapT-cneniajizanisi B Typusmi

MMIX11 CTPATErIYHOTO IIAHYBAHHSI DO3BUTKY TYDU3MY
lo nenendauac?

BHU3HAYCHHA peI‘iOHaJ'IBHI/IX Hiﬂeﬁ PO3BUTKY ranysi Ta 3aBJaHb 11040 TypI/ICTI/I‘-IHO'l'

JISITBHOCTI, SIKa Ma€ IHHOBAIIMHUH Ta 1HBECTUIIIMHHM MMOTEHITIAN, 3 ypaxXyBaHHIM
KOHKYPEHTHHX IIepeBar perioHy

Pucynok 1 — CyTHicTh cMapT-crieniagizanii Typu3my periony
IDicepeno: cghopmosano asmopom

Taomuua 1 —- SWOT — anaui3z BinHuubkoi oos1acri

S (CuiibHi cTOpoHHM)

W (Coadki ctopoHn)

CTIPHUATIINBE TpaHCIOPTHO-Teorpadidne
TMOJIO’KEHHSI Ta BUCOKA TPAH3UTHUBHICTH TEPUTOPIT;
OaraTa iCTOpUKO-KyJIbTYpHA CIAAIINHA PETIOHY;
BUCOKHH TOTEHI[ia]l PO3BHTKY pEKpeariiiftHux
mocnoyr.  HasBHicTh ~ pomoBuim — pagoHOBOI
MiHEepaJbHOI BOAM, MICTa-KypopTy AEp>KaBHOTO
3Ha4YeHHs — XMiJbHUKA Ta M. Hemupis;

HasBHICTh PUPOJIHO-3ATIOBITHOTO (POHITY;

HaJIaHHS BUCOKOSIKICHAX MEIMYHHX Ta 03[0POBUMX
MIOCITYT; JIJIEPCTBO PETiOHY y arpapHOMY CEKTOpi
Ta TIepepooIIi CiTLCHKOTOCTIONAPCHKOT MTPOIYKIIIi;
po3BHHEHa iH(pacTpyKTypa i3 miATpUMKHU Oi3HECy
Ta 3aJTy4eHHA IHBECTHIli; B TOMy 4YHCIl ¥ ¥y

TypUCTUYHY cdepy;
aKTUBHE TO3MLIIOBaHHSI perioHy B  cdepi
MI>XXHApOIHOTO MIXKpETiOHATBHOTO Ta

TPaHCKOPAOHHOTO CHiBpOOITHHULITBA;

po3BuHEeHa cepa iHPpOpMaIiHHO-KOMYHIKAIlIHHIX
texuoorii (IKT);

BUCOKHMM IIOTEHIIAJI HamaHHA SAKICHUX OCBITHIX
HOCITYT

HEOCKOHAIICTh  TPAHCIOPTHOTO  3a0e3TCUCHHS
HaCeJICHHA Ta AJOPOXKHBOI iIHPPaCTPYKTypH;
HE3aJIOBUILHUI cTaH 0araTthoX 00’ €KTIB iCTOPUKO-
KyJIbTYypHOI CIIa/IIINHY;

HU3BKUH piBeHb iHOPMALiIHHOTO CYNPOBOIKEHHS
TYpPUCTHYHO] IiSITBHOCTI;

HelocTaTHS  OOJNAIITOBAaHICTh  peKpealiiHuX
TepUTOpii Ta  1HQPACTPYKTYpPH  TypPUCTHIHOI
raysi;

HEIOCTAaTHS  KITBKICTh HOBHX  «TYPUCTUYHHX
MarHiTiB»;

HU3BKWI piBEHb 3alpOBaKEHHS I1HHOBALid Ha
MiAIPUEMCTBAX Ta  PO3BUTOK  IHHOBAIIHHOI

iHppacTpykTypr 1 B3aeMojii MicueBHX Oi3Hec-
acoliamii 3 opraHaMu BJIaJiy, 3aKjIalaMd OCBITH Ta
HayKH;

HEIOCTATHBO peali3oBaHWil MOTEHIaNl 3aTyYeHHs
IHBECTHIIIH 32 BCiMa JpkepenaMu iHaHCYBaHHS;
HasBHI  TEPUTOpPiaNibHI  JUCTIPONOPIIi  IIOIO
3aceJIeHHsI TePUTOPIi;

MOTIpIICHHS 1eMorpadiuHuX MOKa3HUKIB

O (MoxauBocTi)

T (3arpo3mn)

peamizaimis Ha TepuUTOpil 00JACTI JepKaBHUX
IHIIATUB — THPPACTPYKTYPHHUX MTPOCKTIB;
aKTHUBI3aIisg TPAHCKOPJIOHHOTO
MIXPETiOHaJIbHOTO CIiBPOOITHUIITBA;
pedopMyBaHHST MeIU4HOI ramy3i Ta (iHAHCOBOI
aBTOHOMI3allil MEJUYHHUX YCTAHOB;

aKTUBHUH PO3BUTOK «KPEATHBHOT EKOHOMIKIY;
ITiIBUIIICHHS ()iHAHCOBOT CIIPOMOKHOCTI TPOMaJI;
3pOCTaHHs 1HBECTHLIMHOI NPUBaOIMBOCTI KpaiHWy,
MiJBUIIEHHS  MOXJIMBOCTEH Al 3aydeHHS
IHBECTULIITHUX PeCypCiB;

PO3BUTOK 1H(POPMALIHHUX TEXHOJIOTIH;

PO3BHTOK JIOKAJIFHOTO Ta MICHEBOTO TYpU3MY, Y
3B’SA3KY 3 MOYKITHBUMH 00OMEeKEHHIMU
HOJOPOXKYBATH B iHIII KpaiHH.

Ta

HApOCTaHHS CBITOBOI EKOHOMIYHOI KPH3H;

Mirpaiiss HaceleHHs y Oinbmn  ypOaHi3oBaHi
HaCeJIeHi MyHKTH Ta 3aKOPJIOH;

3MEHIIEHHsS  1HBECTULIHHOI mNpHUBAaOIMBOCTI B
KpaiHi;

3arpo3a BTpaTu 0a30BOi MEpEXKi 3aKIaiB KyJIbTYpH,
OCBITH Ta MEIHIMHH;

HEJIOCKOHANIICTh HOPMATHBHO-NIPAaBOBOI 0a3u Ta
CHUCTEMH TIPaBOBOTO pEryiioBaHHA y  cdepi
PO3BUTKY TypH3MY;

HasBHICTh KapaHTHHHHUX 3a00pOH, 3allpOBaKCHUX
JIEpKaBOIO Yepe3 MaHAEeMIt0

Bipycy COVID-19

IDicepeno: cghopmosano asmopom 3a [2].
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CunbH1 CTOPOHU — 11€ OCHOBHI CHJIbHI CTOPOHM 3 TOUKH 30py MOKJIMBOCTEH, SIKI
(bOopMyIOTh CTpaTerio pPO3BUTKY Typu3My BiHHMIIBKOI 00JacTi — MOXHa 3poOHUTH
BHCHOBOK, III0 3a JIOMOMOTOI0 HAIMOJETJWBOI Mparli, YITKUX IUIeH, IHBECTHIIIH,
e(EeKTUBHOTO YIIPaBIIHHS MOXKHA JOCATTH IOCTaBJICHUX IUJIEH Ta peaii3yBaTH IIi
MOXJUBOCTI. CiabKi CTOPOHM € YHMMajIlMMH, ajié BpPaxoOBYIOUM, IO BCl BOHH
3HAaXOJAThCS HA PIBHI BHYTPIIIHIX (aKTOpiB, II€ 03HAYAE, IO SKIIO BOHU OTPUMAIOTh
HAJICKHY yBary, BOHM THOTPAIUIATh Y KaTETrOpil0 CYTTEBUX IEpeBar JUisl PO3BUTKY
Typu3My. bBUIBIIICTH 3arpo3 MarwTh MacCOBUM XapakTep 1 MOXYTh HETraTUBHO
BIUIMHYTH Ha 1HII cepr EeKOHOMIYHOTO KUTTSI PETIOHY, aje JIedKl 3 HUX CTOCYIOThCS
JUIIe TYpU3MYy, caMe TOMY iM CJIi MPUIUIUTH OCOOJIUBY yBary.

CooronHi y BiHHuLBKIH 005acTi 3pocTae yCBIJOMIIEHHS HEOOXIIHOCTI Ta
JOLIIBHOCTI PO3BUTKY TYypHU3My, SKHH 3MOXE BHUPIIIMTH Oarato CoLiaJIbHO-
€KOHOMIYHMX MpOoOJieM: 3a0€3MeYUTH MOXKJIMBOCTI MpaleBIaIITyBaHHs, 30UIbIIUTH
JIOXO/H, 30UTHIIIUTA TYPU3M 32 MEPEJOBUMHU TEXHOJOTISIMHU, 3 SBIATHCS JOJIATKOBI
¢diHaHCOBI pecypcu s OJaroycTporo Ta PO3BUTKY TaM SITOK TPHUPOAH Ta
apxitektypu. Tak, Jlep>kaBHE areHTCTBO PO3BUTKY TYPU3MY YKpaiHU OMPUITIOTHUIIO
pe3yJbTaTu JOCHIIKEHHSI CTOCOBHO B’i3HOTO, BHYTPIIIHBOIO Ta BUI3HOTO TYpU3MY.
3a migcymkamu onutyBaHHs Binawuns Beidma B TOII-10 nectunamiit 2021 poky,
K1 OyJIM BKIIFOUEH1 Y MapIIpyTH MOJ0poken (pucyHok 2) [1].

Mepwa Opyra Tpera YeTeepTa Mara
Hacenesi nyHKTH noizflka noizgKa noizgKa noi3gKka noi3gKa
Opeca 10 9 7 6
Kuie 9 10
Nbeis
BykoBens
BepafAHCbE
Xapkie
|lBaHO-DpaHKiBChK
BiHHMUA
Apemue
3aroka
3anizHuni Nopt
Kupunieka
IHinpo
Monraea
Janopimmwa
XepcoH
Ywropog
Mykaueso
Ko6neso

-

e e e il e e e R - S TS ISR SR RN - -
- DRI W
)
alalalalalalal ol el wlw el 2e

08 1 0,7 0,8

R e 1 | B I I I I P Y

MeHivechr -
Tpyckaeelub 1 0,7 1 03 0,7
CrafoBCcbK 08 0,5 0,7 0,5 05
TepHonint 07 1 2 2 1
Kam'AHeUub-Noginbebkui 07 0,7 0,9 1 0,7
Na3aypue 07 0,6 08 04 06
Cnaecbke 07 0,6 0,7 09 06
YMaHb 07 06 0,6 04 06
YepHieui 06 0,8 0,8 1 08
Beperoge 0,6 04 0,6 0,2 05
CeATOripchy 06 0,5 0,5 - 05
Mukonaie 05 2 1 2 2
YepHirie 05 0,9 0,7 0,7 1
HuroMmup 0,5 05 1 1 0,6
Piene 0,5 0,7 1 1 06
Nyubk 05 08 1 1 0.8

Pucynok 2 — HaceJsieHi NyHKTH, 200 KOHKPeTHI 00’ €KTH, IKI BKJIH0YAJIa KOKHA
MOJA0POK - PO3MOTIIH 32 KOKHOIO 3 5 momopo:xeir Ykpainow y 2021 poui (%)

[MutanHs, mo craBuUjocs pecnoHjeHTaMm (pucyHok 2): "BkaxiTte HaceneHi
IMyHKTH, a00 KOHKpeTHI 00’€KTH, Kl BKiIouana Bama koxHa okxpema moaopox'.
OO6csr peanmizoBanoi BHOIpKOBOi CykymHoOcTi ckiaB 23 480 pecnonmentiB. JlaHe
JOCIIKEHHS TPOBOIMIIOCS B uctonami-rpyaai 2021 poky [1].
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PecnionieHTIB ONMUTYBaJIM, SIKI MICTa BOHM BI1JBIIyBaJIM MUHYJIOTO POKY 1 OyJio
1[e BIIEepIe Yu Hi. Y KOKHOMY 3 BapiaHTIB BiHHHIIS oTpuMalia XOpoIll MOKa3HUKH,
OMMHUBIIKNCL Ha 8- mo3uIli mo3axy wmicT-minbiionHukiB (Onmeca, Kuis, JIbBiB,
XapkiB), KIIFOUOBUX MOPCHKHX 1 Tipchkux KypopTiB (bepasucok, BykoBens) Ta micta
IBaHO-®DpaHKiBCHK. Y 1IbOMY K JOCHIKCHHI BiHHWYYMHA TOCiia MiCIe y JeCSTIN
HAaWNEPCIeKTUBHIMINX HAa JyMKY MEUIKAHIIB TYPUCTHUYHUX PErioHIB (PUCYHOK 3).

Bignoeigi "uinkom npMeaénuMea” Ta "cKopiwe npUEatnMeEa” pazom

soconarcassosrecr: I °:
Nesiecera ocnacrs | 93
Hepriseyoka osnacts [ 91
epricacacaoonacrs | ©©
Bonwncora osnacrs N 86
Isaro-opankiscera osnacs [ 86
opecea osnacrs | 86
TepHoninbceka ofnacts [ 84
N ——————— ¢
v koic | 83
xmencrnupka osnacte [ 50
Monrascoxa conacrs [ 79
- ————————— ¢
risnencera osnacrs [ 76
Hepkacora osnacrs [ 76
vapviscors |
Kuiscoka o6nacrs (sez kneza) [N 72
3anopizeka osnacre [N 66
#uromnpeoka osnacre [ 65
Muxonaiscera osnacrs [ o4
Doneupka osnacte [ 61
IHinponerposcbka oénacts _ 58
S ———————————— o
Kiposorpagceka osnacre [ 57
NyraHcska o6nacts _ 38

Base: yci onuTaHi ykpainygi — 23480
Pucynok 3 — Typucrtuuna npuBadauBicTb okpemMux obJiacteii Ykpainn* (%)
*[lumanns ons pecnonoenmis: "Yu esadicacme 6u 061acmv C8020 NPOAHCUBAHHSA NPUBAOIUBOIO ONis
mypucmis? "

Takoxx pECHOHAEHTIB 3alMUTyBald, YH BBa)XKalOTb BOHU O00JIACTH CBOTO
MPOXXUBAHHS MPUBAOIUBOIO JIJIS TYpUCTIiB. Y cykymHocTi 83% >xuteniB BiHHUUYMHU
oOpanu cxBajbHMM BapiaHT [1]. AHai3 AaHOTO OMUTYBaHHS CBITYUTH MPO T€, IIO
BinHuipka 0061acTh Ma€ TYPUCTHUHHMI MOTEHIIIAT Ta € IHBECTHUIINHO MPUBAOIUBOIO
JUISL PO3BUTKY TypH3My B perioHi. TakuM 4YUHOM, BCl IpoaHaii30BaHi (akTopu
1HBECTHUIIMHOI TPUBAOIUBOCTI BApTO BUKOPUCTATH MpU (HOpMYyBaHHI CMapT-CTpaTerii
PO3BUTKY TypusMmy BiHHUIbKOT 00J1acTi, 110 JI03BOJIMTH TOYHIIIE BHU3HAYaTH
MPIOPUTETH 1HBECTYBAHHS.

BuchoBku.

Otxe, s 3a0e3MeUeHHs CTaJOr0 PO3BUTKY TypuU3My B PErioHi HEOOXI1THO
CKOPUCTATUCS MOKJIMBOCTAMHU JUJIsl 30arayeHHs Ta YpI3HOMaHITHEHHs PEriOHAIbHUX
TYPUCTUYHUX TIPOJYKTIB, MOKJIAAATH 3yCWUIS Uil BUKOPUCTAHHS TOTEHINATY
1CTOPUKO-KYJIBTYPHOTO TypH3My Ta JUIOBOTO TypH3My, a TaKOX pO3poOUTH Ta
BIIPOBAIUTH PETIOHATIbHY CTPATETid CTAJOr0 PO3BUTKY TYPU3MY, BUKOPHUCTOBYIOUH
MPUHITUIIN CTparterii cMmapT-cnerianizamii. s 1mporo 6yjao po3riissHyTO MPUHIIUITH
cMapT-crenianizaiii, mposegeHo SWOT—-anaii3, Bu3HaueHo, 1m0 BinHuIbKa 00J1aCTh
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€ 1HBeCTHLIHHO TPUBAOIMBOIO, IO BapTO BPaxXOBYBATH MpPHU TMOAAIBIIOMY
dbopMyBaHHI TporpaM pO3BUTKY TypusMmy perioHy. HeobximHo cdopmyBatu
BIJIMOBI/IHI OpTaHi3alliiHi Ta YMNPaBIIHCbKI MEXaHI3MH Ha OCHOBI BH3HAYCHUX
pPETiOHANBHUX CHJIBHUX 1 CIa0KHX CTOPiH, MOTEHLIMHUX MOXJIMBOCTEH 1 3arposu
PO3BUTKY 3 YpaxyBaHHSIM NEPCIEKTUBHUX CTPATETIYHUX PIIICHb.

Jlireparypa:

1. 3Bit JocnmikeHHs: BHYTPIIIHIX Ta BUi3HUX TypuctiB Ykpainu JJAPT URL:
https://cutt.ly/UPavAZQ

2. Ilporpama po3BUTKY TypusMmy y Binnuipbkiid obnacti Ha 2021 — 2027 poku
URL: http://www.vin.gov.ua/images/doc/vin/ODA/ogoloshenia/programaturizm

3. Cmapr-cnenianizaiiss B YKpaiHi — sikoro mae OyTu 1iiapoBa mozenb URL:
https://www.industry4ukraine.net/publications/smart-speczializacziya-v-ukrayini-
yakoyu-maye-buty-czilova-model/.

Abstract. The paper considers the importance of using smart specialization for the
development of tourism in the regions of Ukraine, in particular on the example of Vinnytsia region.
Thanks to the smart specialization of tourism in Vinnytsia region, it is possible to identify key
aspects of development of this industry in the region, identify promising areas of tourism in the
region and focus on them, which can be reflected in the tourism development program of Vinnytsia
region. Thus, the importance of using smart specialization of tourism in Vinnytsia region, by
conducting a SWOT-analysis and a survey of respondents conducted by the State Agency for
Tourism Development

Key words: smart specialization, tourism, development program.
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Anomauyia. Y cmammi 00CnioxceHo 6nau6 IHHOBAYIUHUX YUDPOBUX MEXHON02IU Ha
Op2aHizayiio i Memooono2ito Oyxeanmepcbko2o 00IKY. 3a3HAYeHO, WO PO3BUMOK | NPOBAOICEHHS
IHHOBAYIUHUX YUPPOBUX MeXHON02il 00yMosNeHull Yemeepmoro npoMUCIO80I0 pPeBoNYIco.
Josedeno, wo 6i00ysacmvbcs BUHUKHEHHS HOB0I napaouemu Oyxeaimepcbkoeo o007iKy, sAKa
bazyemvcs HA IHHOBAYIUHUX [HGOPMAYIUHUX MEXHONO02IAX, IHHOBAYIUHUX 3AB0AHHAX OOJIKY,
CYMHICMb K0T NONA2AE 8 YIMOUHEHHT 3MICMY [ CKIA008UX HOBUX 00 €KMIB.

Knrwwuosi cnoea: innosayii, mparncgopmayii, npomuciosa pesonoyis, napaouemu, yugpposi
MexHoN02il, OyxeanmepcoKutl 001K

Beryn. Bes icropis mroacTBa — 1€ XBUJICNOAIOHUHN, PEBOMIOLIMHUN PO3BUTOK
I1JT BIUIMBOM iHHOBaIM. ChOT0JIHI JIFOJCTBO 3HAXOAUTHCA O1s1 BUTOKIB YUeTBepToi
MIPOMUCIIOBOT PEBOJIIONIT, sika (yHIaMEHTAJIbHO 3MiHIOE yci chepu xkuttd. Ludpora
(digital) exoHOMiKa BHCTymHae OCHOBOIO YeTBepTOi MPOMHUCIIOBOI PEBOJIOLIL, sSKa 3a
MacmTaboM, oOCSIroM Ta CKIJIAJHICTIO HE Ma€ aHAJOrIB y BCbOMY MOMNEPEIHbOMY
nocBini sonctsa [3]. BmpoBamkeHHS 1HHOBAIIMHMX HUQPPOBUX TEXHOJOTIH
MPU3BOIUTh 70 TpaHcdopmallli y opranizamii 1 MeTomosorii OyXraaTepchbKoro
oOJIiKy, TOCIYTH SIKOTO € 1H(hOpMAIliiHUMHU, a OTXKe, JIETKO peani3yloThes 3
BUKOPUCTAHHAM IIU(PPOBUX 1HCTPYMEHTIB.

Buxkian ocHOBHOTo MaTepiaJy.

OcTranHIMH pOKaMH BITYM3HSHI 1 3aKOPJOHHI BYEHI 3aHEMOKOEHI MPOOJIEMOIO
KpHU3H Cy4acHOI OyXTalnTepChKOi HAyKH, sIKa IPYHTY€EThCS Ha TurpadivHiil mapagurmi.
Peainii cboroseHHsi CBi4aTh MPO HEBIAMOBIIHICTh CYYaCHUX TEOPETUYHHUX 3acaj
OyXrajaTepchbkoro oOJIIKy BHMOTaM CydYacHOi TJIOOaJIbHOI €KOHOMIKM  Ta
iHpopmaTuzauii  cycnuibcTBa  [2].  baratro  HaykoBHIB  (axiBLIB-NPAKTHKIB
aKIEHTYIOTh yBary Ha HEOOXIAHOCTI TpaHcdopmarlii opraHizaiii Ta MeTOHOJIOTil
OyXraJITepChKOro 00JIIKY IiJ1 YIUIMBOM 1HHOBALIITHUX HU(PPOBUX TEXHOJOTIH.

BianoinHo 10 po3mmpeHHs (PYyHKIIH OyXraaTepchbKoro OOJIKYy, IO MOXKYTh
OyTH peasi30BaHl 3 BUKOPUCTAHHIM 1HHOBAIIMHUX MU(POBUX TEXHOJIOTIH, CydacHi
HAyKOBIIl BIAMOBIIHO A0 TeHAeHIi nudepeniiamnii 001Ky Ta BUOKPEMIICHHS HOTO
CKJIQZIOBUX Y BIJMOBIIHOCTI 3 PI3HUMH 3alldTaMU, CTaBISATh SAK MPoOIemMy
HEOOXITHICTh 3MIHM Ha3BU OYXTaJITePChKOro  OOJIIKY, BHOKpPEMJICHHS Ta
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imeHTudikarii Takux HOTO CKIAIOBUX, SIK CTpPATEri4HHUM, YIPaBIIHCBKUM TOIIO. 3
OOKy psiy aBTOpIB II€ BUKJIHMKAE OOYpeHHs, SK Hampukiam, 3a morisgom [1.51.
XomuHa, 1€ Hl IO 1HIIE, SIK «TEPMIHU-TIOKPYYl Ha KIITAAT «KPEATUBHOTO OOMIKY»
«KOHTPOJIHTY», «CTPaTEriuHOro O0MIKYy», HaBITh «iHpopMmodoriin» [7]. Came 1 Te3a
€ mnpoructaBieHHsM mno3uuii M.C. Ilymkaps momo AOIUIBHOCTI 3MIHM Ha3BU
«Oyxranrepcbkuil 0011iKk» Ha «iHpopMoorisy. Mu noromxyemocs 3 nosuniero M.C.
[Tymkaps [6] 010 CYTTEBUX BIJIMIHHOCTEW Cy4yacHOro OOJIKY Ta 3alepedeHHSIM
HOro Mex Julle BiA3epKaIeHHsIM (PaKTiB rOCIOIaPChKOIrO KUTTA. Y IIbOMY 3B’SI3KY,
HaMm iMmrnoHye mosuiis XKXyka B.M. [1], skuil Hamossirae Ha HEOOX1AHOCTI
NOTJMOJIEHHS TIIyMAa4eHHsS! CYyTHOCTI OyXraiaTepchbKoro oOJIiKy Ta WOro TpakTyBaHHS
SIK 3HAYYILIOTO COIIAJIbHO-€KOHOMIYHOTO 1HCTUTYTY.

Po3BuTok iHHOBaLIMHUX HUGPOBUX TEXHOJIOTIH 00YMOBIIIOE TpaHchOpMallio
oprasizaiii Ta METOJO0JOrii OyXraiarepcbkoro o0miKy. Sk, y CBiil 4ac, pO3BHUTOK
Mo/BiHOT OyxranTepii OyB 0OyMOBIICHHUN PO3BUTKOM KalliTali3My, TaK 1 PO3BHUTOK
1HHOBAIITHUX udpoBUx TEXHOJIOT1i 00yMOBITIOE TpaHchOpMyBaHHS
Oyxrairepchkoro oOJiKy. BriuB iHHOBamiWHUX UHU(PPOBUX TEXHOJIOTINH Ha
METOJI0JIOT1YH1, METOAWYHI Ta OpraHi3alliiiHi aclieKTH 00JIIKy HACTIJIbKH 3HAYHHUM, 1110
HayKOBIIl TIOB’SI3YIOTh HOTO 3 HOBOIO IMApaJIUTMOI0 Y PO3BUTKY OOJIKOBOI TEOPii, 110
o0yMoBiIeHO YeTBepToI0 MPOMUCIOBOIO peBodtoiieto. Tak, mpod. H.M. Mamrora 3
OTJIAy TOCTIHAYCTplabHUX  TEHACHIIIA  PO3BUTKY C€KOHOMIYHOI  CHCTEMH
BUOKPEMJTIOE HOBY MapagurmMy Oyxrantepcbkoro oomiky - «lloasiiiny iHopmamniiiny
auHaMiKy» [5]. CyTHICTh 1€l TapaJiurMy NOJIATa€ B YTOYHEHHI 3MICTY 1 CKJIaJJOBUX
HOBHUX 00’€KTIB: 1HTEJIEKTYAJIbHOTO KaIiTaly, NPUPOJHO-PECYPCHOTO MOTEHIIATY Ta
iH(popMalii — NOpAJKY IX BU3HAHHSA, 1IEHTU(]IKaLli Ta OLIHIOBaHHS, OCOOJIMBOCTEN
BII0OpakeHHA 1H(Qopmanii y 3BiTHOcTi. BoHa 0a3yeTbcd Ha 1HHOBAIIHUX
iH(OpMAIIHHUX TEXHOJIOTISIX Ta IHHOBAIIIMHUX 3aBIaHHIX 00Ky, BHHUKHEHHS SKUX
0OyMOBJICHO MEpPepO3MOAIIOM EKOHOMIYHUX PECYpCiB B EKOHOMIYHIA CHUCTEMI.
BunukHeHHsT HOBUX  00'€KTIB  OyXraiaTepCchbKOTO  OOJNIKY  CHPUYMHEHO  1X
«iaematepiaiizaimi€eo», 10 OOYMOBIICHO CHEIUupIKOI PO3BUTKY I1HHOBAILIMHUX
1I(POBHUX TEXHOJIOTIH.

C.®. JlereHuyk 3a3Hayae, 10 HA Cy4yaCHOMY €Talll y HalllOHAJIbHIN cHCTEMI
00JIIKy BUKOPHUCTOBYETHCA CHHTE3 aurpadivyHoi 1 yHirpadiqyHoi HayKOBO-IOCITHUX
nporpaM OyXrajaTepchbKoro oO0diky, 1o ©0a3yeTbcs Ha aurpadidHiii mporpami.
[Nnoretrnuny moxaens C.D. Jlerenuyka cTpykTypu AUrpadiqHoi HayKOBO-TOCI1IHOT
nporpaMu OyxraiarepchbKoro o6iiky Ha ocHOBI Mojeni 1. JlakaToca, sika cKi1agaeTbes
3 «TBEPJIOTO SPa», «HETATUBHOI €BPUCTUKHI», «3aXHUCHOTO IMACKY» 1 «IIO3UTHBHOI
EBPUCTUKM» TIpeicTaBiIeHo puc. 1 1 2.

«TBepae sApo» MporpamMH CKIAIAETHCS 3 €IEMEHTIB (paxyHKy, MOJBIHHOTO
3amucy, OayllaHcy, 1HBEHTapu3allii, JTOKyMEHTYBaHHS), SIKI € HE3MIHHUMH B YCIX
TEOPisiX HAyKOBO-AOCIIHOI MPOTPaMHU.

Bonu € ¢pyHaaMeHTaTbHUMU TIPUMTYIICHHSIMH 1 TPUHAMAIOTBCS Y SKOCTI aKCioM,
TOOTO iCHYBaHHS JurpadiuyHOi HAyKOBO-JIOCTIAHOI MpPOrpaMu OyXTaJITepChKOTO
001Ky 06€3 HUX HeMOXJIMBe. 3a JlereHuykoM, 11e 00yMOBJIIOE IEBHUM 1IOTMaTHU3M a0o
KOHBEHIIIOHAJII3M HayKOBO-JIOCIHOT TporpaMu, 1o 3ade3mnedye Oulbll JeTajabHe
PO3yMIHHS ITepeBar KOHKPETHOI Teopii.
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«TBepae siapo» HAYKOBO-10CTIAHOI IPOrPaMHu

OHTOJIOT1YHI eJIeMeHTH aurpadidyHoi HAyKOBO-TOCIITHOT TPOrpaMu OyXTaaTepchKOro 00Ky

PaxyHok | [ToaBiitHMii 3amuc bananc

[TporiemypHi €1€eMEHTH «TBEPOTO SApa» HAYKOBO-IOCHTIIHOI MPOTpaMHu, sIKi 3a0€31MeUy0Th
netpudikarito (imeHrudikaio i dikcalliro) sBHII

IaBenTapu3aIis JIoKyMeHTyBaHHs

«HeraTuBHa eBpHCTHKA) - NPABWJIA, SIKi BU3HAYAKOThH il «TBepe siApo»

3araJlbHOCHCTEMHI YMOBHU MeTpiiKallii sIBHIIL

VYHiBepcanbHUM (TPOIIOBHIA)

[lepioguuHicTh ABTOHOMHICTB TiITPUEMCTBA )
BUMIPHHUK

Pucynok 1 - barartopiBHeBa CTPYKTYpa «TBEPAOIo siApa» aurpadivyHoi
HAYKOBO-I0CJIITHOI MPOrpaMu 0yXrajrepcbKoro 00Ky [4]

«3axHCHMI MacoOK»
MeTtoau omiHKU 00’ €KTIB 1 CHCTEMU
KaJIbKYJIIOBAHHSA
«I1o3UTHBHA €BPUCTHKA» - €JIEMEHTH, AKi MOAU(PIKYIOTH i YTOYHIOIOTH «3aXUCHUN MACOK»,
1[0 CIIPOCTOBY€ETHCS

@dopmu 3BITHOCTI

dyHTaMEHTAIbHI MOJI0KEHHS (POPMYBaHHS OCHOBOMOJIOKHI IPUHIIUITH OILIHKH
(iHaHCOBOI 3BITHOCTI 00’€KTIB
[TpunIMTT TOBHOTO IcToprunoi KoncepBaruzmy
[IpuHIIMTT HapaxyBaHHS . . . .
BHUCBITJICHHS co0iBapToOCTI (obaunmBoOCTI)
_ . . . besnepepBHicTh [IpeBantoBaHHs
SIKicHI XapakTepUCTUKH (PiHAHCOBOT 3BITHOCTI . . !
JUSUTHHOCTI CYTHOCTI HaJl HOpMOIO
.. LlinHICTD M5
3po3yMUTICTh N . . .
OPUIHSTTS PillIeHb [MocnimoBHICTH
CriBCTaBIECHHICTh [TocTiifHICT

PucyHnok 2 - barartopiBHeBa CTPYKTYPa «3aXHCHOT0 NMacKy» Airpadgiynoi
HAYKOBO-I0CJIITHOI MPOrpaMu 0yXrajrepcbKoro 00Ky [4]

«HeratuBHa e€BpHUCTHKa» € CYKYOHICTIO TMpaBuil, M0 3a00pOHSIOTH
nepe0yI0BYBaTH «TBEPJIC SAPO» HABITh 3a YMOBHM IOSIBH TMPOTUJICKHUX TEUld 1
aHoManiii. HeratuBHa eBpHCTHKa CKIAJA€ThCs 3 «IpaBWil MeTpidikamii mpeamera
HayKOBO-JIOCIITHOI TpOrpaMu OyXraiaTepchKoro 00JIKy B TPhOX BHUMIpax: pyX, 4ac i
mpoctip» [4].

st inenTudikaiii npeaMera HayKOBO-AOCTIAHOI MporpaMu OyXraiaTepChKoro
001Ky y pyci C.d. JlereHuykoM 3ariporioHOBaHO BUKOPUCTOBYBATH MOHATTS €HEPTIi
SK 3arajbHOr0 KiJIBKICHOTO BUMIpHHMKA Pi3HUX (GopM 3MIHM MmaTepii abo B3aeMoil
MarepiaabHuX 00'€KTiB. MK €HEepreTUYHUMHU Ta BAPTICHUMH TOKa3HUKAMU 1CHYE
HEJIHIMHUN 3B'SI30K, HATOMICTh BApPTICTh 00'€KTY BIAOOpaXKaeThcs Yepe3 MOro IiHy y
IPOLIOBOMY BUMIPHHUKY.

BianoBinHO, rpomioBuil BUMIPHHK, XO4a 1 HEJIHIMHO, € MIpoK (QopMu pyxy,
30KpeMa, TOCMOAAPCHhKUX omepauiil miampuemcTBa. [ns imentudikamii npeamera
HAayKOBO-JIOCJIIAHOI ~ MporpamMu  OyXTajlTepchbkoro  oOJIKy Yy MOpoOCTOpi
BUKOPUCTOBYETHCSA MPUHIIUIT ABTOHOMHOCTI MiJANMPUEMCTBA, 10 BHU3HAYAE MEXKI
CHBICHYBaHHS 3 IHITUMHU 00'€KTaMU, MICIIE IPEIMETY OOJIIKY Cepell IHITUX 00'€KTIB.

Jnst inenTrdikaiii npeaMera HayKOBO-AOCTIHOI MporpaMu OyXraaTepChbKOTO
00JIIKy y Yaci BUKOPUCTOBYETHCS IPUHITUI MEPIOIUYHOCTI, SIKUI BU3HAYAE TTPOMIKOK
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yacy MiX MOYaTKOM 1 3aKIHYEHHSIM MpOIlecy, SIKUA € HOro CTaHJapTHOI OJIMHHUILICIO
(xBapTai, piK).

«3axMCHUN MACOK» CTBOPIOE JOMOMIXKHI TiMOTE3H, K1 HEOOX1IHO MepepoOuTH
ab0 TOBHICTIO 3MIHUTH, SIKIIO L€ HEOOXIAHO A 3a0e3NeyeHHs] MPOTrPECHUBHOCTI
ICHYI0401 HayKOBO-JIOCJIITHOT MPOTrpaMH OyXrajaTepCchbKoro 00Ky .

VY gKOCTI TpUKIaLy TaKUX CKJIQJIOBUX «3aXHCHOTO TAcKy», IO 3a3HAI0Th
tpanchopmariii, C.®. JlereHdyk pos3risgac MPUHIUI I1CTOPUYHOI COOIBapTOCTI,
MPUHIIAIT KOHCEPBATU3MY, SIKHU TOCTYMOBO 3aMIHIOETHCS Ha TPUHIIUI OIIHKHA 32
CTpaBeIJIMBOIO PUHKOBOIO BapTiCTIO.

C.®. Jlerenuyk 3a3Hayae, 10 Ha CY4YaCHOMY €Tall BIPOBAKECHHS
IHHOBaUIMHUX UU(PPOBUX TEXHOJOTIM € MOMKJIUBUM 3a0€3MEeYUTH MPOTrPECUBHUN
PO3BUTOK TOABIMHOIO OYyXTajJTepChbKOro OOJIKY NUISIXOM KpHUCTajiizaiii Horo
«TBEpAOTO fAIpa», SKUW Mae€ 3aaulIaTucs He3MiHHMM. [IpoTe «3aXMCHUN Macok»
(TOTIOMIXKHI TIMOTE3H, SIKI HEOOXITHO MepepoOuTH a00 MOBHICTIO 3MIHUTH, SKIIO 1€
HEOOXIMTHO Jid 3a0e3MedyeHHs] MPOTPECHBHOCTI ICHYIOYOi HayKOBO-IOCIITHOI
mporpamMu  OyXrajarepchbkoro oOJiKy) TIOBUHEH CTaTH OCHOBHHM  00'€KTOM
YIAOCKOHAJIGHHS TpU TIPUBEACHHI OYyXTaJTepChKOro OOJIKYy JI0 HOBUX BHUMOT
KOpUCTyBauiB iH(popmarllii. Y pa3l MNOSBU aHOMAIIM 1 «KOHTPHPUKIAAIBY, IS
3a0e3MedeHHs] aJeKBAaTHOCTI OyXTalTepChKOro OOMIKY CIiJl yJAOCKOHAIUTH a0o
MPUBECTU Yy BIAMOBIAHICTh 3aXUCHUIN macok (GopMu 3BITHOCTI 1 METOIM OILIHKH,
CUCTeMH KanbKymroBaHH:). [Ipu oMy «TBepae sapoy» (paxyHKH, MOABIMHUN 3amuc,
OaJlaHC, TOKYMEHTYBaHHsI, IHBEHTapu3allisl) 3auiaeTbess He3MiHHUM [4]. Ipore, y
(daxoBiii JiTeparypl y KOHTEKCTI TpaHC(POpMyBaHHS Oprasizamii 1 METOJIUKH
OyXraJTrepchKoro oOOJiKy MiJ YIUIMBOM 1HHOBAaUIMHUX IU(POBUX TEXHOJIOTIN
PO3IIIAIa€THCA MOXKIMBICTD 3MIHHOCTI CTPYKTYPHU «TBEPOTO AIpay.

BucHoBkwu.

CTpiMKHII pPO3BUTOK I1HHOBAIIMHUX HU(PPOBUX TEXHOJOTIH NPU3BOAUTH [0
KapAWHAIBHUX 3MIH B Oprasizamii 1 MeTOJ0JIOTI OyXraJTepchKoro OOJIKY.
BinOyBaeThcss BUHMKHEHHS HOBOI IMapaJurMU OyXTraJaTepChbKOro OOJIKYy, sKa
0a3yeTbcs Ha IHHOBAIIMHUX 1HGOPMAIIHHUX TEXHOJIOTIAX, IHHOBAIIMHUX 3aBJIaHHSIX
00J1IKYy, CYTHICTb SIKO1 MOJIATa€ B YTOYHEHHI 3MICTY 1 CKJIaJIOBUX HOBHX 00’ €KTIB.
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Abstract. The history of humankind is a wave-like revolutionary development under the
influence of innovations. Today it is mostly digital innovation. The introduction of innovative digital
technologies leads to a transformation in the organization and methodology of accounting, whose
services are informational, and therefore easily implemented using digital tools.
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In accordance with the expansion of accounting functions that can be implemented using
innovative digital technologies, modern scientists in accordance with the trend of differentiation of
accounting and separation of its components in accordance with various requests pose the need to
change the name of accounting, separation and identification of its components like strategic,
managerial, etc.

The development of innovative digital technologies determines the transformation of the
organization and methodology of accounting. The impact of innovative digital technologies on the
methodological and organizational aspects of accounting is so significant that scientists associate it
with a new paradigm in the development of accounting theory, due to the Fourth Industrial
Revolution.

Keywords: innovations, transformations, industrial revolution, paradigms, digital
technologies, accounting
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Abstract. The article describes the current trends that will be characteristic of changes in HR
in the near future. Features of management 3.0 as a complex adaptive system, which does not have
a single and clear structure, are identified. Research and surveys show that the main obstacles to
the adoption of flexible methods of software development (SOFTWARE) are traditional methods of
change management, organizational culture, insufficient support from management, low level of
staff training, and external pressure. Agile methodologies in personnel management are considered
and it is found that the work of HR is not only to implement standards and monitor their
implementation, but rather to make it easier for employees to solve problems and increase
organizational flexibility.

The great need now is the psychological support of employees. This is obvious, because even
if we consciously understand what is happening in the world and in the market, our brain and body
are stressed by the fact that the air constantly sounds information about threats (the spread of
COVID-19, job losses associated with a pandemic, etc.), our routine has changed radically, work-
life-balance has turned into work-life integration and we do not know how long it will last and what
our style of work and life will look like in the future. Corporate psychologist, mindfulness coach,
mental health consultant and other Groley specialists, who in crisis situations should play a key
role in HRM in organizations that care about their employees and look long-term at business
efficiency.

Practice shows that for any enterprise, regardless of the form of management, size, direction
of economic activity, personnel management is extremely important. No company will achieve the
set goals without proper selection, placement of professionally trained human resources. This is a
defining fact in the personnel management system.

The study concludes that the HR function under the influence of digital and information
technologies is evolving and becoming more intuitive, influencing the development of new roles,
and to create a company that can be effective in the digital flow of change, you need to implement a
human-centered approach to personnel management.

Keywords: HR management, wmstaff, personnel, labor resources, pandemic, company,
personnel management, HR technologies, organization, system, HR technologies.

Introduction.

The pandemic has transformed companies into finding new strategies, as new
competencies are needed to meet new challenges, managers and HR professionals.
Leadership must be adapted to the new reality of intense change that requires
thinking, flexibility and growth. Managers need to remotely motivate and control
staff to perform their duties and create safe working conditions. Speed of decision-
making has become relevant and digital, so entrepreneurs have to modernize HR-
strategies.

It is important to create new modern and innovative approaches to personnel
management with the involvement of motivational factors. The new challenges posed
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by the quarantine restrictions associated with COVID-19 place fundamentally new
demands on the process of personnel management, evaluation and efficient use, as
well as providing hr-processes with productive staff to participate in business
processes.

Analysis of recent research and publications.

Problems of efficiency of the personnel management system are considered in
the works of foreign and domestic economists: P. Drucker, S. Parker, O. Averin, L.
Balabanov, D. Goddess, V. Grinyov, M. Semikin, O. Kuzmin, I. Makarov, V.
Dykanya, V. Ilchenko and others. Scientists study the issues of selection, placement,
retraining of personnel and managers, training, analysis of labor processes, as well as
motivation to work. The most controversial issue is the study in the direction of
forming strategies for personnel management from the standpoint of globalization,
the transition to a digital economy, digitalization, staff mobility from the standpoint
of modern challenges and threats.

Setting objectives.

The aim of this study is to identify and analyze new challenges and
opportunities in HR management due to the Covid - 19 pandemic, which take into
account the adaptation of staff to digital innovation and rapid development of
companies in modern conditions.

Presentation of the main material of the study. A new market environment has
been shaped by the movement restrictions imposed by almost all countries to provide
restrain the disease from spreading. The new environment has stimulated businesses
to find efficient working conditions and motivate employees, realizing the potential
of new ways of working. Due to the growing uncertainty of the global business
environment, companies should be more flexible and plan their activities, consumer
needs, expand activities within domestic markets. Reorientation and redirection of
production will become new ways of adapting under the conditions of limited
financial resources. Along with this, the issue arises concerning the social
consequences of the pandemic and the global change in habits and needs of the
population [11].

During the period of independence in Ukraine the procedure of governmental
encouragement for individual branches and sectors in the national economy was
rather haphazard. Most budget-funded and purpose-oriented programs of state
support did not include a clear system of evaluation of its implementation efficiency
[12].

Personnel management is part of the strategy of any organization. The current
stage of development of Ukraine's economy is characterized by digitalization of
production, so to implement the function of "management" of any company today is
difficult, because competition is getting tougher every year. Therefore, management
issues need special attention, and this requires significant changes in staffing
requirements [9]. Research shows that the main obstacle to the transition to flexible
methods is traditional management.

It is difficult for companies to implement processes such as Scrum, XP or
Kanban if their leaders are based on outdated management approaches. Managers
need to understand what their new role in the 21st century is to get the most out of
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development teams. The concept of Management 3.0, which was preceded by
management practices such as Management 1.0 and 2.0, is becoming increasingly
popular.

The main features of Management 1.0 management is the complete dependence
of the company on its leader. Some call this management command-and-control: the
organization is built and managed from top to bottom, but the powers of government
are vested in units. Top managers have the ability to manipulate bonuses, which
negatively affects the results of companies led. Thus, it can be argued that
Management 1.0 has shortcomings, is outdated and needs updating [9].

Management 2.0 is a familiar 1.0 management to which several add-ons have
been added to alleviate some of the problems caused by the outdated system. This
version of management is flexible and perfect, so organizations have rules that must
be followed by staff and managers, and in terms of communication - multi-vector [9].

Management 3.0 is an age of complexity, a reorientation from hierarchies to
network structures. One of the most important conclusions of the new system is that
all organizations are networks. In addition, the theory of complexity in the
application to social systems suggests that management, in turn, should solve the
problem of staffing, creating a system of training management reserve, rather than the
structure of departments and profits [10].

The market situation puts companies in a fundamentally new relationship with
government organizations, with production and other contractors, with employees
regarding the formation and use of resource potential.

As the external environment is constantly changing and becoming more
complex, the system of managing the resource potential of enterprises in the structure
of the economy must acquire new qualities, expanding its capabilities. Thus, changes
in the business environment of domestic enterprises are associated with the
development of competition, information technology, business globalization and
other factors and necessitate the improvement of resource management system aimed
at efficient use of resources.

The system of effective management of resource potential of enterprises makes
it possible to determine which of its internal characteristics weaken the effectiveness
of achieving efficiency in the management process. Efficiency is achieved through
the implementation of successive actions that are carried out during management [6].

According to the research of O. Ilyash [1], the most probable tendencies that
will be inherent in the changes in HR in the near future are identified: strategic
thinking will become the main internal competence of HR. In fact, Brashears predicts
a tendency to strengthen the strategic HR function and encourage the creation of new
positions. At the same time, HR professionals are likely to switch to HR business
professionals who not only understand the implications of HR, but are able to manage
business operations and shape business development strategies. Despite the brilliant
success of Agile projects in terms of return on investment [10], many managers are
hindering the implementation of flexible project management and flexible approaches
in their companies [2].

The problem of forming a crisis management system and assessing its
effectiveness is complex, in practical terms, and requires serious work in
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methodological terms. During the systemic transformation of Ukraine into the world
economic space, this problem has become almost a key issue that determines the
functioning of enterprises in the current economic conditions. In this regard, the study
of the features of crisis management and the formation of methods for assessing the
effectiveness of crisis management system is gaining momentum and requires an
innovative search for solutions to complex economic solutions [6].

Research and surveys show that the main obstacles to the adoption of flexible
methods of software development (software) are traditional methods of change
management, organizational culture, insufficient support from management, low staff
training, and external pressure [10]. Managers are responsible for most of the
positions on this list. When hierarchical management is confronted with complex
systems and nonlinear thinking, this applies to Agile management.

Implementing Agile methodologies in personnel management means that
principles and values focus on people and teams, work closely with customers and
respond quickly to emerging changes with minimal planning:

1. The main value is the interaction and cooperation between people, not their
individual competencies. This approach involves working in small functional teams
that perform different roles and are located in the same room.

2. Functionality - the best software products are created in conditions when the
founder is most involved in the development process, keeping up-to-date information
about delays in the project and constantly updating common priorities.

3. Quality plays a key role in the success of the product, so the focus is on
technical excellence.

4. The most important processes are the minimum planning, daily personal
communication and monitoring of project progress on the basis of the availability of a
working product.

5. The presence of internal conflict - a natural property of complex systems, a
necessary condition for creativity and innovation [10].

Technological progress is impossible without quality human capital. Companies
that invest in the development of technology must not forget that the crucial role in
communications still belongs to the people. The mixed environment of the future
determines the effective interaction of man and current technologies.

I.V. Gorbachev notes the trend [3] that older workers are in no hurry to leave the
profession, so international companies employ representatives of five different
generations: "quiet generation" (75-95 years), "baby boomers" (55-75 years) ,
"Generation X" (35-55 years), "Generation Y, or millennials" (23-35 years) and
"Generation Z" (15-23 years) [4]. One of the reasons for such diversity in the team
lies in changing the approach to personnel values. Nowadays, not only age and
experience are important to employers, but also a young, bold look.

L. Filipova's research shows [5] that Ukraine lacks qualified managers prepared
for market activities. The leaders of most Ukrainian enterprises still have stereotypes.
Although such conditions require a fundamentally new type of employee: highly
qualified, proactive, prone to innovation, ready to make decisions independently and
be responsible for them, focused on long-term cooperation. Practice shows that for
any enterprise, regardless of the form of management, size, direction of economic
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activity, personnel management is extremely important. No company will achieve the
set goals without proper selection, placement of professionally trained human
resources. This is a determining factor in the personnel management system [6].

Conclusions from the study.

The problem of the COVID-19 pandemic is the most pressing in the modern
world and has affected all aspects of people's lives, but employees of companies, as
always, are gradually adapting and beginning to transform and improve business
processes. Personnel management, implementing the function of HR-management, is
based on the principles of flexibility, which is a clear example of the changes that are
characteristic of today. The study concludes that HR - management under the
influence of digital and information technologies requires enhanced development of
initiative, team capacity and authority, competencies and improvement of
organizational structures. This means that organizations need to clearly define the
mission, agree and improve the skills of employees in the future, manage not only the
involvement but also the satisfaction of staff.
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Anomauia: Y cmammi nageoeno Onuc cyuyacHuM meHOeHyiam, AKi 0y0yms e1acmuei 3MiHam
v HR Hnaubnuocuum wacom. Busznaueno ocobaueocmi menedscmenmy 3.0 [K KOMHIEKCHOT
aoanmueHoi cucmemu, AKa He Mae €Ouroi ma wimkoi cmpykmypu. J{ocaiodcenHs ma onumy6anHs.
C8I0UUMb, WO OCHOBHUMU NEPeuKoOamMu HA WIAXY NPUUHAMMA SHYYKUX Memooi8 po3poOKu
npoepamuoco 3abesneuenus (I13) cmaoms mpaouyiini memoou YAPAGNIHHA — 3MIHAMU,
oOpeaHizayitina Kylibmypd, HeOOCmamHs niOmpumKka 3 00Ky KepieHUYmed, Hu3bKulli pieHb
ni020MoBKU NePCOHANY, A MAKONC 308HIWUHIL MUCK. Po3ensanymo euyuxi memoou 8 YNpaeniHHi
nepconanom i suagiaemocs, wo HR poboma nonseae ne minoku 8 3anpo8aoiceHHi Cmanoapmis ma
KOHMPOAi iX BUKOHAHHA, A U 6 CHPUSAHHI NOJecUleHHS NPAYIBHUKAM BUpileHHs npooaem i
niOBUWeHHs Op2anizayilinoi eHyukocmi. JlocniddcenHs 003807s€ 3pooumu 6ucHogok, wjo HR -
MeHeOIHCMeHm Ni0 GNAUBOM YUDPOBUX MA THGHOPMAMUBHUX MEXHONO02IU NOMPedYE POUUPEHO20
PO36UMKY THIYIamMUueu, MONCIUBOCMEN KOMAHO Ma NOBHOBANCEHb, KOMNEMEeHYil ma NoNinueHHs.
Op2aHI3aAYIUHUX CIMPYKMYP.

Knwuosi cnosa: HR-meneddscmenm, Kaopu, nepcoHanr, mpyoosi pecypcu, Namoemis,
KOMNAHIs, YAPABIIHHA NEPCOHANIOM, opeanizayis, cucmema, HR-mexnonoeii.
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Anomauia. Y cmammi po3zenanymo HanpsamMKu nOOAMKOB020 CHMUMYIIO8AHHSA OISIbHOCMI
cy0’exmie 20Cno0aplo6anHs 3a yYMO8 B0EHHO20 cmaHny 6 Ykpaini. Obrpynmosano HeoOXiOHicmb
86€0€HHs MaA 3AKOHO0ABYUL NOPAOOK BUSHAHHA OCOOIUBO20 NPABOBO2O PENHCUM) — BOEHHUL CMAH.
V3azanvueno sminu y wacmuni aoMiHicmpyeaHHus noOamkie i 300pié 1l 0coOIUBOCMI CNPABIAHHS
OKpemux ix 8udis 3a yMo8 80€HH020 cmaHy 8 Yxpaiui. Posensinymo cneyuiky nooanHs 36imuocmi,
BU3HAUEHHA 00 '€KMi8 0Nn00AMKY8AHHS, HAPAXYBAHHA MA CHaaAmu MNoOamKy HA NpUOYmox
nionpuemcms, IlJ/[B, axyu3noeo i exono2iuH020 NOOAMKY ma Micyesux nooamkie (Ha MAuHo i
€ouHuil). Onucano nopsiooK nepexooy Ha MuMUAcO8ULl PENCUM CHPOUWEHO020 ONOOAMKYBAHHS 3a
cmaekoro 2 8i0comka ma ocobIUB0Cmi 1io20 3aCMOoCY8AHHS 8 YMOBAX BOEHHO20 CINAHY.

Kniouogi cnosa: socunuil cman, cyo’ekmu 20Cno0apro8ants, ono0amKy8aHHs, MUMYACOBULL
PedicuM CHpoOueH020 OnoOamKy8aHHs 3a CMagkolo 2 8i0cOmKd, 0COOIUBOCMI ONOOAMKYBAHHS )
MOBAX BOEHHO20 CMaHy 8 YKpaiHi.

Beryn. EkoHOMIYHUN PO3BUTOK JIEpKaBU 3aJ€KUTh BIJl Py YUHHHKIB, Y TOMY
YUCJIi 1 BiJ] KOHTPOJIBHOT (DYHKINT MOJATKIB 1 300piB, €PEKTUBHICTH SKOI peali3yeThCs
yepes iX aaMIHICTpyBaHHs [5, c¢.8], a HeratuBHI HacliAKU Ha (PiHAHCOBO-
rocroIapcbky cdepy TMpOsBISIOTHCS Yy Kpu3aX PO3BUTKY KpaiH, HaWOUIbII
PYMHIBHOIO 3 SIKUX € BiifHa.

BiticekoBa arpecis Pociiicekoi ®denepainii npotd YKpaiHu, OKpiM MOpajbHO-
MICUXOJIOTIYHOTO YyJapy Ha CYCHUIbCTBO, CYTTEBO BIUIMHYJAa HA CTaH Ta YMOBH
BeneHHs OizHecy. I3 05 roguam 30 xBwimH 24 motoro 2022 poky B Ykpaini Oyio
BBEJICHO OCOOJMBHUI MPABOBUI PEKUM — BOEHHHM cTaH. lle CyTTeBO Bi3HAYMIIOCH HA
NEPBUHHUX OCEPE/IKaX €KOHOMIKU — Cy0’€KTax MiMPUEMHULIBKOI AISUIBHOCTI, — SIK
(Gi13MyHUX, TaK 1 IOPUIUYHUX 0CO0aX.

Psn mianmpuemMcTB, SKi TMPOBaAMIIA CBOIO AISUTBHICTH B pErioHaX, M0 Hapasi
nepe0yBaOTh y 30HI aKTUBHHMX OOHOBUX, a00 MPUNUHUIM POOOTYy, ab0 3HHIICHI
¢13u4HO, a00 MPALIOI0Th HAa HEMOBHY MOTYXHICTh Ta B HAJCKJIaaHUX yMoBax. [lopsia
3 UM, Cy0’€KTH TOCHOJApIOBaHHS, IO 3HAXOIATHCS Yy BIJHOCHO «CIOKIMHMX»
obnacTsXx YKpaiHU TakoX BiA4yBalOTh Ha cOO1 HETaTWBHI HACIJKHM BifiHHU, a came:
MOPYIICHO TEXHOJIOTTYHI JIAHIIFOKKM Ta JIOTICTUYHI 3B’SI3KHU, €KCIIOPTOOPIEHTOBAHI
MIIIPUEMCTBA 1M030aBNeH] (MOBHICTIO a00 YacTKOBO) MOXJIMBOCTI IMOCTa4yaHHS
MpOyKLii (TOBapiB) 3a KOPJIOH, BTPAYEHO 3HAYHY YAaCTHUHY PUHKIB 30yTy BCEpeauHI
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KpaiHW, HAKOMWYEHO 3aJIMIIKK HEpeadi30BaHOi T'OTOBOI MPOAYKIT Ha ckiamax (y
TOMY YHCIl Ti€l, [0 MBUAKO TMCYETbCA), MOOLTI3AIsA npauiBHHKiB (dacro
BI/ICOKOKBaJ]l(I)lKOBaHI/IX 1 3ane6yBaHI/IX npodeciii, 3aMIHUTH SKUX JOBOJI CKJIAIHO),
BHYTPILIHS 1 30BHIIIHS MIrpailisi HaceJeHHs, MOPYIIEHHS IJIaTLKHOTO OallaHCy Ta
IUIATOCHPOMOKHOCTI  MIJIPUEMCTB, a, HAMpUKiIal, OyjiBelibHAa Taly3b B3araini
npunuHuiIa podoty tomo. Bei ui ¢pakropu MaroTh HETaTUBHUM BILTUB HA €KOHOMIKY
KpaiHu B IIIJIOMY, aJke poOora Oi3Hecy 3abesneuye MOAATKOBI HAAXOMKCHHS [0
OIO/KETIB PI3HUX PIBHIB.

Metorw cTaTTi € AOCHIDKEHHS HampsMKIB TOJaTKOBOTO CTUMYJIFOBaHHS
cy0’€KTIB rOCHOJAPIOBAHHS 3a JIii BOEHHOTO CTaHy B YKpaiHi NUIIXOM Ji0epanizalii
YMOB BEJICHHS MIAMPUEMHHIIBKOT A1SUTBHOCTI Ta TTOM’ IKIIIEHHS i1 OMOoAaTKyBaHHS.

BukJiiax 0CHOBHOro MaTepiaJjy J10C/TiIsKeHHS.

Hacnigkuy BiiiHM Bae HECYTh 3a COOO0I0 KOJIOCAJIbHI BTPATH, aJKe Hapa3l akTUBHI1
OoiioBi nii BeAyThcs (BeNHMCh) Yy OOJKETOYTBOpIOIOUMX perionax (M. Kuis,
npoMucIioBi arnomeparu CxinHoi YkpaiHu Torno), BHecok sikux 1o BBII gepsxaBu
MaB icTtoTHe 3HaueHHs. [lo 3akiHueHHI OoloBHX M1 YKpaiHa mnoTpeOyBaTHMe
3HAUYHUX (DIHAHCOBMX PECYpCiB IS BIAHOBJICHHS HE JIMIIE COIlaIbHOL
1HOpaCTPYKTYypH, a ¥ TMPOMHUCIOBOTO TMOTeHIiany. ToMy HaraJlbHUMH Ta
OUIKyBaHUMU OyJIM TIPEICTaBIICHI BJIaJ0I0 HAMPSMKH CTUMYJIOBAHHS YKPaiHCHKOTO
0i3Hecy y 4YacTHHI ONOJaTKyBaHHS Ta BIPOBA/KEHHS JIEPKABHUX 1 JIOHOPCHKUX
nporpaMm, IO TOKJMKaHI 30epertd poOoul Micus, MIATPUMATH MIANPUEMCTBA Ta
BIJIDOJIUTUA €KOHOMIKY KpaiHH B LIJIOMY.

[ToniThKa NIATPUMKH ICHYIOUMX CYO’€KTIB TOCHOIAPIOBAHHS 1 CTUMYJIFOBAHHS iX
JISTBHOCTI Uil 3a0e3leyYeHHs1 BIMCBKOBHX MOTpeO MPU3BENIH [0 PO3POOJICHHS
VYpsinom kpaiHu 3ax0iB Aeperysisiii Ta Jidepanizailii yMOB BeJIeHHs O13HECY B TaKui
ckyaguuit epiof. Tak, y 6epesni 2022 poky BepxoBHa pana YkpaiHnu yxBaiuia psij
3aKOHIB 111010 BHeceHHs 3MiH 10 llogaTkoBoro konekcy VYkpaiHM Ta 1HIIUX
3aKOHOJIaBUMX aKTiB YKpaiHu (TadJ. 1).

Taoannga 1
3aKoHOAABYi AKTH, 110 PEIJIAMEHTYIOTh MOPSAOK JiSIIbHOCTI TA ONOJAATKYBAHHS
cy0’€KTIB rocroaprOBaHHS HA NMEPioJ BOEHHOIO CTAHY B YKpaiHi

3akoHoaBUMI aKT | JlaTa npuiHATTS | Cytb

IIlox0 BBeIeHHSI BOEHHOTO CTaHY

BBenennst BoeHHOTO cTany i3 05 roauHu
30 xBumuH 24 mrotoro 2022 poKy CTPOKOM Ha
30 g16

Vka3 [Ipesunenrta Ykpainu «IIpo 24.02.2022 p.
BBEJICHHSI BOEHHOTO CTaHy B YKpaiHi» Ne 64/2022

Vka3 [Ipesuaenrta Ykpainu «IIpo 4.03.2002 [IpomoBkeHHs CTPOKY /il BOEHHOTO CTaHy B

MIPOJIOBXKEHHS CTPOKY JIii BOEHHOTO S b VYxpaini 3 05 roguan 30 xBunmH 26 Oepes3Hs
. Ne 133/2022 .

CcTaHy B YKpaifi» 2022 poxy ctpokom Ha 30 mi6

Vka3 [Ipesuaenrta Ykpainu «IIpo [IpomoBkeHHs CTPOKY il BOEHHOTO CTaHy B

18.04.2022 p. . .
MIPOIOBKEHHSI CTPOKY J1ii BOEHHOTO VYkpaini 3 05 roguan 30 XBHUINH 25 KBITHS
. Ne 259/2022 .
CTaHy B YKpaiHi» 2022 poxy ctpokxom Ha 30 1116
Iloxo 3min 10 IlogaTKOBOI0 KogeKCY Y KpaiHu
3akoH Ykpainu «[Ipo 3axuct [{omo mopsiaKy NoaHHsI 3BITHOCTI Ta/abo
iHTEpeciB Cy0’ €KTIB MOAaHHS 03.03.2022 JOKYMCHTIB 10 KOHTPOJIIOIOUUX OpraHiB Ta
3BITHOCTI Ta iHIINX TOKYMEHTIB y N'o 2'1 15 D? ) HE3aCTOCYBaHHS aMiHICTPaTHUBHOI Ta/abo
nepiof Jii BOEHHOTO CTaHy a00 CTaHy B KpUMIHAJIBHOI BiIMTOBITATBHICTS 3a 11
BIHI HETIOAAHHS UM HECBOEYACHE MOJaHHS
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3akoHoaBUMI aKT JlaTa npuiHATTS Cytb
3akon Ykpainu «[Ipo BHECCHHS 3MiH
1o [TogaTkoBOTO KOACKCY YKpainu Ta [lomo ocobauBOCTEH CTIpaBIISHHS MTOAATKIB 1
IHIIMX 3aKOHOJABUMX aKTiB YKpaiHU 03.03.2022 p. 300piB Ha MEePio A0 MPUITUHEHHS 200
0JI0 OCOOJIMBOCTEH OMOAATKYBaHHS Ne 2118-1X CKacyBaHHS BOEHHOI'O CTaHy Ha TEPUTOPIT
Ta MMOJAaHH 3BITHOCTI y TIepiof Ail Ykpaiau

BOEHHOT'O CTaHy»

3akoH Ykpainu «IIpo BHeceHHs 3MiH
1o ITogaTkoBoro kojekcy YKpaiHu Ta
IHITTMX 3aKOHOJIAaBYMX aKTiB YKpaiHu
1I0A0 Jii HOpM Ha nepion aii
BOEHHOI'O CTaHY»

Posmipenns nepeiiky ocooauBocTel
15.03.2022 p. CIpaBIISTHHS MOJATKIB 1 300piB Ha Hepiof 10

Ne 2120-1X MPUITMHEHHS a00 CKaCyBaHHS BOEHHOIO
CTaHy Ha TepuTopii YKpaiHu

3akon Ykpainu «[Ipo BHECCHHS 3MiH
1o [MonaTkoBoro Kojekcy YKpaiHu Ta
IHIIMX 3aKOHOJABUMX aKTiB YKpaiHU
IIOI0 BJIOCKOHAJIEHHS 3aKOHOIaBCTBA
Ha TIepioJ1 Jii BOEHHOTO CTaHy»

YTouHeHHS 00’ €KTIB OMOIATKYBaHHS, CTABOK,
24.03.2022 p. CTPOKIB CIUIaTH Ta MTOJIaHHS 3BITHOCTI 3a

Ne 2142-1X PAZOM HOJATKIB Ta 300piB Ha Hepion Ail
BOEHHOT'O CTaHY TOIIIO

owcepeno: pospobneno asmopamu

OCHOBHI 3MiHM, IO PErJaMEeHTYIOTh HOPSIOK MiSUIBHOCTI Ta OIOJATKyBaHHS
CyO’€KTIB TOCHOJApPIOBAaHHS Ha IEpioJl BOEHHOTO CTaHy B YKpaiHi YMOBHO MO>KHA
MOIUTUTH Ha JIBa OCHOBHI OJioku (puc. 1).

[lomo OcHoOBHI 3MiHH, 1110 I{ono .
MOPSIKY perjJaMeHTyIoTh MOPSI0K ocobmsocred
aJMIHICTpY- AISUIBHOCTI T2 ONOJATKYBAHHSA CHpaBIICHHA
BaHHS Cy0’€KTIiB rocrogapOBaHHs Ha KOHKp eT,HH_X
MOJATKIB 1 nepio BOEHHOT0 CTaHy B YKpaiHi TTOZIATKIB 1
300piB 300piB

Pucynok 1 — 3akoHoxaB4i 3MiHM B ONIOAATKYBaHHI Cy0’€KTIB rocrogaprOBaHHs
HA MepioJ BOCHHOIO CTaHY B YKpaiHi
IDicepeno: po3pobneno aemopamu

VY vacTtun1 peamizaiii QyHKIIN MOJaTKOBOTO KOHTPOJIIO 10 TIJIATHUKIB MOJAATKIB
He OyayTh 3aCTOCOBYBATHCH ITpadHI CaHKIII 32 HECBOE€YACHE TMOJaHHS MMOJIaTKOBOT
3BITHOCTI 3 YCIX BHUJIB MOJATKIB 3a YMOBH, IO T'PAaHUYHUN CTPOK MOJAHHS TaKOl
3BITHOCTI mpunagae Ha nepion 3 24 mrororo 2022 pokKy A0 OCTaHHBOTO JIHS MICSIS
MIPUTIMHEHHSI BOEHHOTO CTaHYy.

TexHiynl npobiieMu y poboTi €IUHOTO peecTpy MOJATKOBUX HAKIQJAHUX Ta
€IMHOTO pPeeCTpy AaKIMU3HUX HAKIAJHUX YHEMOXJIUBIIOE iX peecTpaiiiio. Tomy,
wrpapu, nepenbadeni cr. 120" Ta 120% IlogatkoBoro komekcy Ykpainu [2], 10
Cy0’€KTIB TOCIOJIapPIOBAaHHS 3aCTOCOBYBAaTHUCh HE OynyTh Ha TOM ke mepioa. Te x
caMe CTOCYETbCS 1 MOJAHHA EJIIEKTPOHHUX JOKYMEHTIB, IO MICTATh JaHl IMpo
(bakTUYHI 3aJUIIKU NaIbHOrO Ta 00csAT 00Iry MaJbHOTO abo cupTy eTriioBoro. [lpu
IIbOMY, CJIiJl 3ayBaKUTH, IO TUIATHUK TIOJIATKIB 3000B’ I3aHUI 3A1CHUTH PEECTPAITIIO
MOIATKOBUX 1 aKIIM3HUX HAKJIAIHUX Ta TIOJIaTH 1HIII MOAATKOBI JOKYMEHTH MPOTATOM
IIECTH MICSIIIB MICJsI TPUIUHEHHSI MPAaBOBOr0 PEKUMY BOEHHOIO CTaHy B YKpaiHi.
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Crni miaKpecIuTH, 0 TaKl «IMOJATKOBI MIJIBI'M» CTOCYIOTHCS JIMIIE TUX MOJATKIB Ta
300piB, sKi BperyiboBaHo IlomaTkoBuM KojekcoM Ykpainu. Takox cy0’ ekTH
rOCIIO/IapIOBAaHHS 3BUIBHSIOTHCA BiJ] CIJIATH TMEHI 3@ MPOCTPOUYCHHS CIUIATH MOJATKIB
(300piB), 1, HaBITh, Ta TIEHSA, IO HapaxOBaHa AaBTOMATUYHO MICIs 24 JIFOTOTO
2022 poky, Oyze criucaHa.

VY mepury depry BKa3aHi BHUIIE BHUMOTH CTOCYIOThCS THX MIJIPHEMCTB, SIKi
A1IICHO uepe3 BiiiHy HEe MOXYTh BUKOHYBATH CBiil mojgaTkoBuil 000B’s130K. Tomy, Bce
K Takd, 0aKaHO TUM MIANPUEMCTBAM, sIKI Hapa3i B 3M031 BUKOHYBATH CBOi MOJIaTKOBI
3000B’s13aHHSI, BCE K TaKW CIUTAYyBaTH MOJATKH, a HE KOPHCTYBAaTUCH CHUTYAIli€l0
33151 OTPUMAHHS «CYMHIBHOI BUTOIM». SIKIIO X Takoi MOMJIHMBOCTI 00’ €KTHBHO
HEMae, TO MIAMPUEMCTBO MOXKe yOe3neunTu cede Ha MalOyTHE NUISIXOM OTPUMAHHS
IHAUBIyaJIbHOIO cepTU(IKATYy MpO 3acBIIYEHHS (POpPC-MAXKOPHUX OOCTaBUH B
perioHansHOMY BiaauieHi ToproBo-IIpomucnosoi [Tanatu Ykpainu.

[Tynkrom 69.2 Iligposniny XX Ilepeximuux monoxeHb [10JaTKOBOTO KOACKCY
VYkpainu [2] 3ampoBa/PKEHO MOpATOpi Ha MOJATKOBI TMEPEBIPKU — «IOJATKOBI
MEePEBIPKUA HE PO3MOYMHAIOTHCS, a PO3MOYaTi MepeBIpKU 3ynUHSIIOThCs». [IpoTe, mis
MOPATOPII0 HE TOIIMPIOETHCS HA: KaMepaibHI MEPEBIPKU MOJATKOBUX JCKJIaparlii
(YTOUHIOIOUMX PO3pPaxyHKIB), sIKi MOJAIOTHCA 13 3asBOI0 MPO TOBEPHEHHS CYMU
OIO/PKETHOTO  BI/IIIKOIYBAHHS;, KaMmepalibHI TMEPEBIPKU MOJAATKOBUX JEKJIapaliin
MJIATHUKIB €JMHOTO IMOAATKy 4YeTBepToi rpymnu; ¢aKkTHuHI NepeBipkd. Buspieni y
X0/l 3a3HAYEHUX KaMepalbHUX 1 (PAaKTUYHUX MEPEBIPOK MOPYIIECHHS, IO MNOTATHYTh
3a cOOOI0 3aCTOCYBaHHS MITpaHUX CAHKIIIM, HE 3BUIBHSIOTH TUIATHUKIB MOJIATKIB BiJl
iX crmmatd — TOOTO y AaHOMY BHIAJKy MOPATOpiii Ha 3aCTOCYBaHHA IITpadHUX
(binancoBuUX) caHKIiH (1TpadiB) HE TIATHME.

Takox BHECEH1 3MIHU II0JI0 HAJCUJIAHHS (BpYUYEHHS) IUIATHUKY MOJATKIB aKTIB
3a pe3yJbTaTaMM TaKUX KaMepalbHHUX MepeBipok. Taki akTu Ha mepioj 1€ BOEHHOTO
CTaHy HaJCWIAIOThCSI KOHTPOJIIOIOYMM OpPraHOM JI0 €JEKTPOHHOro KaOiHEeTy Ta
OJIHOYACHO Ha EJICKTPOHHY aJpecy IIaTHUKa nmoaarky. [Ipu npomy, «mepedir cTpokiB
MOJAHHS Ta PO3TJSAYy 3amepeyeHb, JIOAATKOBUX JIOKYMEHTIB Ta TOSCHEHbD,
NPUIHATTS, HAJACWIAHHA Ta OCKAp>KEHHA IMOJATKOBOTO TOBIIOMJICHHS-PIIICHHS
3YNUHAETBC» [2].

Ha mepion aii BoeHHOTO cTaHy i OaHKIB, IHIIMX (DIHAHCOBUX YCTaHOB Ta
KOHTPOJIIOIOYMX OPraHiB 3yMUHSAETHCS MEepedIr CTPOKIB, BU3HAYCHUX JIJISl HAJCUIIAHHS
NOBIIOMJICHHSI TPO BIAKPUTTS a00 3aKpUTTA paxyHKa IUIaTHUKA TOJATKIB —
IOpUIUIHOT 0cO0M (pe3ueHTa 1 HEPE3UACHTA), Y TOMY YHCIII BIIKPUTOTO Yepe3 Horo
BIJTOKpPEMJICH] MiAPO3JITH, YU CaMO3alHATOl (Pi3UYHOI 0cOOM 10 KOHTPOIIOIOYOTO
opraHy, B SIKOMy OOJIIKOBYEThCS IUIATHWUK IOAATKIB, Ta MOBIIOMJIEHb TPO B3STTS
paxyHKy Ha 00J1ik a00 BIIMOBY y B3ATTI KOHTPOJIIOIOUMM OPTraHOM paxyHKy Ha OOJIK.

Ha mnepion nii BoeHHOro crtany B YKpaiHl NPHUIHHIETbCA MEepedir CTPOKIB,
BCTAHOBJICHUX NJIsl B3STTS Ha OOJIK y KOHTPOJIIOIOUKX OpraHax IOpUIUYHUX OCI0 Ta
iX BIJIOKpEMJICHMX IMIJIPO3JIUIIB SIK IJIaTHUKIB TOAATKIB Ta 300piB 32 OCHOBHUM
MicieM OOJIKy a0o (i3MYHUX OCIO-MIAMPUEMITIB 3a TOAATKOBOI aJpecor Ta
nepesayi JaHUX Mpo B3SATTSA HA OOJIK TaKMX IUIATHUKIB MOAATKIB Y KOHTPOJIFOIOUHUX
opraHax A0 €IWHOTO JEpKaBHOTO PEECTPY HOPUAMYHUX 0cCi0, (i3uyHUX OCIO-
MIIMPUEMIIIB Ta TPOMAJICHKUX (DOPMYBaHb.

ISSN 2567-5273 116 www.moderntechno.de



Modern engineering and innovative technologies Issue 20

JIoBOJI1 akTyallbHUM MUTAHHSIM Hapasi € BTpaTa NepPBUHHUX JTOKYMEHTIB 1] Yac
BiiHU. Y BUNaAKy (13MYHOI HEMOKJIMBOCTI BHUBE3CHHS NEPBUHHUX TOKYMEHTIB 3
TEepUTOPIi, e BiAOyBanuCh (B110OyBarOThCs1) OOHOBI All, pPEKOMEHIY€EThCS HAZaTH 10
KOHTPOJIIOIOYOTO0 OpraHy MOBIIOMJIGHHS Yy JOBUIbHIA (OpMI NPO HEMOXIIHUBICTDH
BUBE3CHHS NEPBUHHUX JOKYMEHTIB 3a MiClleM OOJIKy, B SKOMY 3a3HauyUTH
00CTaBWHM, 10 TMPHU3BEIM JO BTPATH YW HEMOXKJIMBOCTI BUBE3EHHS JIOKYMCHTIB,
MOATKOBI (3BITHI) MEpIOAM Ta MEpeiK TaKuX MEPBUHHHMX JOKyMeHTiB. Lle crane
I1JICTaBOIO JIJIsi 30€peKeHHs BUTPAT, BiJl’€EMHOTO 3HAY€HHsI 00’€KTa OMOAaTKyBaHHS
OJIaTKOM Ha NMpUOYTOK, moaarkoBoro kpeauty 3 [1/IB Tomro.

3MIHU B 0ONOOAMKY8AHHI NPUOYMKY NIONPUEMCME CTOCYIOTHCS TOPSIKY
OTOJIaTKyBaHHS OyiarofdiiiHoi gomomoru. Tak, myHkToM 69.5 Iligpo3ainy XX
[lepexinnux nonoxeHs [lomatkoBoro xoaekcy YKpaiHu «omepauii 3 10OpOBLIbHOI
nepeaadi ado BIIYYKEHHs, a00 BWJIyYEHHsS TOBapiB, y TOMY YHUCIHI MiJaKI[U3HHUX,
HaJIaHHS TIOCIYT Ha KOpUCTh 30poitHux Cun Ykpainu Ta 100poBoibunx (GOpMyBaHb
TepuTOpiadbHUX Tpomai, HarionanbHii reapaii Ykpainu, Ciyx0i 6e3neku Ykpainu,
Cry>x01 30BHIITHROT PO3BIIKH YKpainu, Jlep:kaBHiil TPUKOPIOHHIN cy>k01 YKpainu,
MiHicTepcTBY BHYTPIIIHIX CHOpaB YKpaiHW, YTNPaBIiHHIO JEpPKaBHOI OXOPOHH
VYkpainu, [epxaBHiit ciryx01 crieriaabHOro 3B’ 43Ky Ta 3aXUCTy iH(popMallii YKpainu,
IHIITUM YTBOPEHUM BIJMOBIAHO J0 3aKOHIB YKpaiHU BIHCHKOBHM (POpMYyBaHHAM, iX
3’€IHAHHSAM, BIMCHKOBHM YacTHHAM, IipO3/ii1aM, YCTaHOBaM abo opraHi3alisM, 1o
YTPUMYIOTBCS 32 PaXyHOK KOINTIB JAEPKABHOTO OIOKETY, M1l MOTped 3a0e3nedeHHs
00OpOHM JIep’KaBU, OpPraHaM MICIEBOTO CAaMOBPSAYBaHHSA, a TaKOX Ha KOPHCTb
LIEHTPAJILHOTO OpraHy BUKOHABYOi BIIaJd, 110 3a0e3neuye (OpMyBaHHS Ta peanizye
JEp’KaBHY MOJITUKY Yy cepi HMBUIBHOIO 3aXMUCTY, CHJI LIUBUIBHOTO 3aXUCTy Ta/abo
3aKjiaJaM OXOpPOHW 3JI0pPOB’Sl  JIEpaBHOI, KOMYHaJbHOI BJIACHOCTI, Ta/abo
CTPYKTYPHUM TiApO3MiJlaM 3 MUTaHb OXOPOHU 310poB’s obiacHWxX, KuiBChKOi Ta
CeBacTOmnoOIbCHKOI MICBKUX JE€p)KaBHUX aJMIHICTpaliii 0e3 monepeaHboro ado
HACTYMHOT'O BIJIIIKOAYBaHHS iX BapTOCTi, HE BBAXKAIOTHCA OMEpalisiMU 3 peani3allii
JUIS IT1IeH OTOIaTKyBaHH [2].

Otmxe, Takl ormnepaiii HE BBaXAaTUMYThCS OIepalisiMd 3 peaiizarii, 10
dbopMyBaTUMYTh JIOX1 MIAIPUEMCTBA B OyXTaaTepChKOMY 00JIIKY, a CyMa MepeIaHuX
KOIITIB Ta BapTICTh MaliHa y TOBHOMY OOCS31 BIJHOCATBHCS 1O CKJIaay BHUTpaT
nignpuemctBa. CiiJy 3BEpHYTH yBary Ha Te€, IO TaKl MUIFH CTOCYIOTHCS JIUIIE
I0OpOBUIRHOI TMepeadi MaiiHa 1 He BIAHOCATHCS 0 MPOILEIypU MOTO MPUMYCOBOTO
BiTUyXeHHs (mependadyae yMOBU MOMEPEAHHOrO ab00 HACTYITHOTO BIAIIKOAYBAaHHS
HOTO BapTOCTI, @ TOMY B OOJIIKy BHHHKAIOTh SK JIOXOJIW, TaK 1 BUTpaTh). Mu
PEKOMEHIyeEMO orepartii 3 mepeaadi MaitHa 0GOpMITIOBATH HAJIC)KHUM YUHOM (aKTH
nepemadi, JOTOBOPH TOIMIO), MO0 MaTH JOCTaTHI IOPUAWYHI Ta EKOHOMIYHI
OoOTpYHTYBaHHS TPOBEJICHHS TaKoi omeparlii Ta AoBeneHHs (PakTy i1 mianagaHHs mija
I1JIBrOBl YMOBH OINOJATKyBaHHS MiJ 4ac BOEHHOro crany. Kpim Toro, miaTHukam
noJaTKy Ha MpUOYTOK MiAMPUEMCTB JO3BOJISIEThCS HE 30UIbIIYBaTH (PiHAHCOBHUI
pe3yJIbTaT 10 ONOJATKYBAaHHSA HAa CYMy TakUX JOOPOBUIBHMX Iepesad y po3Mipi, 0
nepeBunrye 4 % o0’ekTa OMOAATKYBaHHS IMONEPEAHBOTO 3BITHOTO (ITOJATKOBOIO)
POKY, SIKIIIO MiJ Yac Jii BOEHHOIO CTaHy NEepelaHo KOoIITH abo creliaibHi 3acolu,
Bu3HaueHi 1. 69.6 Iligposairy XX IlepexigHux mojoxkeHb [logaTkoBOro koaekcy
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Ykpainu.

3MIHM B ONOJATKyBaHHI Il Yac BOEHHOTO CTaHy TOPKHYJHUCH MOPSIKY
HapaxyBaHHs Ta CIUIATH NOOAmKy HA 000aHy 6apmicmbv, 30KpeMa y BU3HAYCHHI
00’€KTIB OMOAATKYBaHHS Ta po3Mipl cTaBok. Omeparllii 3 MocTayaHHs TOBapiB Ta
nociuyr 1 crtaBku [IJIB 3a HUMH, AKi 3MIHIWIHCH Ta MIATUMYTb 10 3aKIHUCHHS
BOEHHOT'O CTaHy CTAaHOBUTHMYTh: Omepauii 3 mepejadi (HagaHHS) TOBapiB (TOCIYT)
3CY, TPO, inmum BiiicbKOBUM (hopMyBaHHSI YKpaiHd, III0 YTBOPEHI BIAMOBIIHO 0
3aKOHOJAaBCTBA — HE € 00’ €KTOM OMOJATKyBaHHS; Omepallii 3 mocTayaHHs TOBapiB JJIsi
3ampaBku  (mo3ampaBku) abo  3a0esneueHHs  TpaHcnopTy — 30poiiHux  Cu,
HanionansHoi reapuii, Coyx6u 6e3nexu, Ciy:x0u 30BHIIIHBOI pO3BiAKH, [epkaBHOI
MPUKOPIOHHOI Cy>k0u, MiHicTepcTBa BHYTPILIHIX crpas, JlepxaBHOi ciayx0u 3
HAJ3BUYAWHUX CUTYyalllll, YNpaBliHHS JI€pKaBHOI OXOpOHH, JlepKaBHOI CiyxOu
CHEIaJbHOr0 3B'SI3KY Ta 3aXHUCTy 1H(pOpMallli, 1HIIMX YTBOPEHHUX BIAMOBIIHO MO
3aKOHIB BIMCHKOBUX (HhOpMYBaHb, iX 3'€qHaHb, BINCHKOBUX YAaCTHH, MIIPO3/LIIB,
yCTaHOB a00 oOpraHizaiii, Mo YTPUMYIOThCS 3a PAaXyHOK KOIITIB JEP>KaBHOTO
Oro/pKeTy, A moTped 3abe3nedeHHs 000poHU YKpaiHu, 3aXUCTy O€3MEeKN HACEIICHHSI
Ta iHTepeciB nepxkaBu — 0 %; omeparlii 3 BBe3eHHS B YKpaiHy Ta IMOCTa4aHHS B
VYkpaiHi (K IMIOPTHUX Ta 1 BUPOOJEHUX B YKpaiHi) OCH3WHIB MOTOPHUX, BAKKHUX
JTUCTWISITIB, CKPAIJIEHOTO Ta3y, Ha SIKl BCTAHOBJIEHO CTaBKY akiu3Horo nogatky 0,00
eBpo 3a 1000 miTpiB, 1 HagTH / HaTompoaykTiB 3a kogamu YKT 3E]] 2709 00 10 00
ta 2709 00 90 00 — 7 %.

Bukopucrannus craBku y po3mipl 7 % mnpu mnocrayaHHi OCH3WHIB MOTOPHUX,
BAKKUX JUCTHJIATIB, CKPAIIEHOTO razy, HapTH Ta HaQTONPOAYKTIB 32 BUSHAYEHUMHU
BUINIE KOJaMHU, 110 Mpu0aHi A0 BBEACHHS B J1I0 BIMCHKOBOTO CTaHy 3a CTaBKOIO
20 %, moxxke mpu3BecTH A0 Big eMHOro 3HaueHHa II/IB, sk pe3ynbTaTy pi3HHII
MOJIATKOBOTO 3000B’sI3aHHS Ta MOJATKOBOTO KpeauTy. Take Bin’€MHE 3HAYEHHS HE
MOXXe OYyTH TIACTaBOKO JJisi OMO/KETHOTO BIIIIKOAYBAHHS, ajie MOxke OyTH
3apaxoBaHe JI0 CKJaAy MOJATKOBOIO KpPeAUTy MaOyTHIX 3BITHUX mepiofiB. [Ipote,
JlaHa BUMOTa HE CTOCYETHCS BiJI'€MHOI PI3HUIN MK MOJAATKOBUM 3000B’s3aHHSAM Ta
MOJIATKOBUM KPEAUTOM, [0 BUHUK BHACIIJIOK €KCIIOPTY TOBapy 3a ctaBkoio 0 %o.

VY mnepion aii BOEHHOrO CTaHy IMPU3YNUHEHO OOOB’S30K BKIIIOUEHHS 10 0a3u
onojarkyBaHHs [1/]B ToBapis, 1110 BUKOpHUCTaH1 y HErOCOIaPChKIN MISUIBHOCTI 200 y
HEONOJaTKOBYBAHMX ONepallisix. Taka HoOpMa € CIpaBeUIMBOIO, aJIKe Hapasi € 0araTo
nianpueMcTB (ocobmmBo y mictax Mapiynoni, XapkoBi, YepHiriBeoskiid, KuiBcbkiid,
Honenpkii Ta JIyrancbkiii 0051acTsX), IO BXKE BTPATWIIM HE JIUIIE CBOE MAWHO, a i
TOBapHO-MaTepiaibHi HIHHOCTI (TOTOBY MPOIYKIIIIO), TPOCTO HE 3MOXKYTh BUKOHATH
YMOBH HAapaxXyBaHHs Tak 3BaHOTO «KOMIIEHCYro4oro [1/1B».

[Ile ogaIM KPOKOM Y MiATPUMII TJIATHHUKIB IMOJATKIB HA CHOTOJ/THI € MOXJIUBICTh
dbopmyBaHHs nogatkoBoro kpeauty 3 [1/IB 6e3 miaTBepakeHHs 3apeecTpOBAHUMU Y
€PIIH nonatrkoBumu HakiaaaHumu. Hapa3i monaTkoBi HakjIaJHI 3apeecTpyBaTH Y
€PIIH Ttexniuno HemoxumBo. Ile moB’s3aHo 3 TUM, MmO ¢opmMa MOJATKOBOT
HaKJIaJIHO1 3a3Hajia 3MiH, sIK1 MOBUHH1 Oy BCTynuTd B 110 01 6epesnst 2022 poky.
Tomy, Hapa3i, crapa opMa mogaTKOBOI HaKJIaJAHOI BXKE HE JIi€, a HOBA — BIJICYTHS B
€PIIH. Tomy Ha mepioj Aii BOEHHOTO CTaHy, MoaaTkoBUi kpeaut 3 [1JIB no3BoseHO
dbopMmyBaT Ha MiACTaBl NEPBUHHUX JOKYMEHTIB, IO MIiATBEPIKYIOTh (aKT
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onpuOyTKyBaHHsI TOBapiB (poOiT, mocayr) Ta ¢akt ix omiaru. [llonpasaa, nmpoTtsirom
IIECTH MICSIIB TICIs 3aKiHYeHHS Jii BOEHHOTO CTaHy IUIATHUKH TITOJATKIB
3000B’s13aHI 3apEECTPyBaTH BCl TOJATKOBI HAKIA/HI, a 32 yMOBU BUHUKHCHHSI
PO301KHOCTEN — BPETyJIIOBATH iX Ta MOJATH YTOUHIOIOUI JeKIapariii.

HactynHa 3akoHOAaBua 3MiHa y 4acTHHI OMOJATKyBaHHS JISUIBHOCTI CyO’€KTIB
rOCIOJIapIOBaHHs IMiJ] Yac Jii BINCHKOBOIO CTaHy CTOCYETHCSI 3aIIPOBAHKEHHS, TaK
3BaHOI0, TAMYACOBOTO PEXKHUMY CHPOIIEHOT0 OM0AaTKyBaHHA. Tak, B YKpaiHi cTaHOM
Ha 31 06epe3ns 2022 poky cepea MpeACTaBHUKIB OI3HECY CBO€ Oa)kKaHHA WIOJI0
nepexoay  BUCIOBIIOIOTH 148 466 cy0’ekTIB  TOCHOJApPIOBAaHHS, 3 HUX —
29 585 ropuauunux ocid ta 118 914 ¢izuunux ociO-mianpuemii [1].

Tak, 3 01 kBiTHa 2022 pOKYy 1 JO NPUNHMHEHHS Jli BOEHHOT'O CTaHy CyO’ €KTH
roCIOJapOBaHHs — SIK IOPUIWYHI, Tak 1 (i3uyHI 0COOU, MOXKYTh NEPEUTH Ha
CIIPOIICHY CHUCTEMY OIOJATKyBaHHsA, OOJIIKY 1 3BITHOCTI IUISIXOM IOJAHHS [0
TEPUTOPIATBLHUX TOJAATKOBUX OPTaHiB BIJIMOBITHOI 3asBU 1 CIUIadyBaTH 2 8i0COMKU
€0UH020 nooamky Big 000pPOTy, MO0 CKIAJAETHCA 3 KOIITIB Y TOTIBKOBIH,
0e3roTiBKOBIM, MarepiajbHIi Ta HemaTepiaibHUX (opMax 1 BHU3HAYAETHCS 32
KacoBuUM MeTozioM. Ilpu niboMy, meBH1 0OMEXEHHS 00 NMEePEXOAY Ha TaKy CUCTEMY
OTOJATKyBaHHS 3aJMIIUINCH, & CaMe: HE MOXYTh CKOPUCTATHCh TaKUMU M1JIbIaMH
Cy0’€KTH TOCIOJAPIOBAaHHS, IO 3IIMCHIOIOTH MISUTBHICTh 3 OpraHisarlii, mpoBeIeHHS
a3apTHUX 1rop, JIoTepen (KpiM iX pO3MOBCIOHKEHHS), apl (OyKMeKepchbKe mapi, mapi
TOTaNi3aTopa); OOMIH 1HO3EMHOI BaJllOTH; BUPOOHMIITBO, €KCIIOPT, IMIIOPT, MPOJIaXK
MIJAKIU3HUX TOBapiB (KpIM po3apiOHOr0 NpoAaXy MaJTuBHO-MACTUIBHUX MaTepialiiB
B €EMHOCTAX 710 20 JiTpiB, IMOOPTY aBTOMOO1JIIB JIETKOBHUX, KY30BIB J10 HUX, IPUYEIIIB
Ta HAMIBIPHUYEIiB, MOTOLMKIIB, TPAHCHOPTHUX 3ac001B, MPU3HAYECHHUX IS
nepeBe3eHHs 10 oci0 1 OuIbIIe, TPAHCIIOPTHUX 3acO01B JIJIsl IEPEBE3EHHS BAHTAXKIB Ta
pO3ApiOHOI TOPTIBMII MiJAKIIU3HUMU TOBapaMH; BHAOOYTOK, peami3allilo KOPHUCHUX
KonajauH (KpiM BUAOOYBaHHS MiJ3€MHUX Ta MOBEPXHEBUX BOJI MIAMPUEMCTBAMHU, SIKi
HAJAalOTh TMOCIYTH IIEHTPAJI30BaHOTO BOJOMOCTAYaHHS Ta BOJOBIJIBEICHHS);
cTpaxoBi (mepecTpaxoBi) OpokepHu, OaHKH, KPEIWTHI CIIJIKH, JIOMOApu, Ji3UHTOBI
KOMITaHii, JOBipYl TOBApHCTBA, CTPAXOBI KOMIIaHii, YCTAHOBU HAKOIHUYYyBAJIBHOTO
MEHCIMHOTO 3a0e3MeueHHs, 1HBECTHIIHHI (OHIM 1 KOMIIaHii, 1HII (IHAHCOBI
YCTaHOBM, BU3HAUEHI 3aKOHOM; PEECTPATOpH IIHHMUX IanepiB; MpPeICTaBHUIITBA,
¢bumii, BIAAIIEHHS Ta 1HIN BIJIOKpPEMIICHI MIAPO3AUIA IOPUIUYHOI O0COOM, sKa HE €
IUIATHUKOM €IMHOTO TOJATKy; (i3MuYHI Ta IOPUAWYHI 0coOM — Hepe3unIeHTH [2].
[Ipote, moA0 JaHOTO MEpeniKy OOMEXeHb Hapasi BeAyThCS aKTHBHI OOTOBOpPEHHS 1
HE BUKJIFOYEHO, 1110 BiH Oyie 3MIHEHUH.

Panime Oyno BCTAaHOBIEHO TakKOX OOMEXKEHHS MIOAO PO3MIPY AOXOAY, SIKUH
JI03BOJISIB TIEpEX1T Ha 3 TPYITy €UHOTO MOAATKY 3a cTaBkoto 2 % (10 Mapma.rpH.), ane
16 kBiTHs 2022 poky maHe oOMexeHHs 0ysio ckacoBaHo. [lomatkoBuM mepiogom st
€IMHOTO TMOAATKY 3a CTaBKOIO 2 % € KaJleHJapHUI MiCsllb, a TOMY 3BITHICTb 32 HUM
MO/JaBaTH /0 KOHTPOJIIOYMX OpraHiB ciig g0 20 yuciia Micsis, HacTYMHOIO 3a
3BITHUM, a CIUIa4yBaTu — OpoTArom 10 KajneHJapHUX JHIB, HACTYITHUM 33 TPAaHUYHUM
CTPOKOM TIOJaHHS 3BITHOCTI.

VY Bunajgky mepexojy Ha OCOOJMBUM pexuM omnoaaTKyBaHHs TiaTHUK [1/1B He
BTpayae CBIM cTaryc, a MOro Jis NMPU3YNUHSETHCS HA Yac Jii BOEHHOTO CTaHy. Y
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3B’SI3KY 3 I[IUM IUIATHUK TOJIaTKY, HA Yac Jiii TAKOTO PEeKUMY OINOJaTKyBaHHS, BTpayae
MpaBO Ha BUIHCKY MOJATKOBUX HAKJIAJAHUX (PO3PaxyHKIB KOPUTYBaHHS), HE TOJA€E
no1aTkoBy 3BiTHICTH 3 [1/IB Tomo. Otpumaru iHdopmariito mpo Te, Y1 € KOHTPareHT
IJIATHUKOM €JJMHOTO TIOJJaTKy 3a CTaBKOIO 2 % Ha yac Jii BOEHHOT'O CTaHy MO)KHa Ha
BeO-mopTtani Jlep>kaBHOI MOJATKOBOI CIy:kOM YKpaiHu, ajpke peecTparlisi cy0’ekTa
rOCIOJIapIOBaHHs IUIATHUKOM €IMHOTO TOJATKY 3JIACHIOETHCS LUIAIXOM HOro
BHECEHHs JI0 BiNMoBimHOTO Peectpy. 3asBy mpo mepexii Ha CIPOIICHY CUCTEMY
OTIOAATKYBaHHs Cy0’€KT TOCTIOAAPIOBAHHS MOXKE TIOJATH OyIb-KOJIH, ajie iITH BOHA
TIOYHE 3 MICSIIs, HACTYITHOTO 3a MiCSIIIEM IO/IaHHS TaKO1 3asBH.

3a BHUKOPHUCTAHHS TaKOro pPEeXHMY OMNOJATKyBaHHs, okpiM IIJIB, miatHuk
MOJATKy TAaKOX 3BUIBHSAETHCS BiJ CIIATH Ta 3BITYBAHHS 32 MOJAATKOM Ha MPUOYTOK,
[IJPO y yacTuHi AOXOJIB BiJ TOCHOJAPCHKOI AISIBHOCTI (CTOCYEThbCA (DI3MUHUX
OC10-IIANPHUEMIIIB), TIOJJATKY HAa HEPYXOME MailHO, BIIMIHHE BIJl 3€MEJIbHOI JTIISTHKU
Ta TaTH 3a 3emmo. KpiM TOro, TUIATHUKK TOAATKy 3a BHUKOPUCTAHHS TaKOTO
TUMYaCOBOI'0 PEKUMY OIOJATKYBaHHsS HE HApaxOBYIOTh Ta He cruiauytorh [IJIB 3a
omepalisiMi 3 BBE3€HHS TOBapiB (poOiT, MOCIYT) HA MUTHY TEpPUTOpiI0 YKpaiHw,
OKpIM BBE3€HHS iX 3 KpaiH, IO BHU3HAHI JIEP’KABOIO-OKYIAHTOM, JAEpiKaBOIO-
arpecopoM 3TiJHO 3aKOHOJABCTBA YKpaiHM, a TAaKOXK 3 THUMYAacOBO OKYIOBaHUX
TepuTopii. [y mepeTuHy KOpAOHY Ta IOBeJAeHHs (DaKTy IMIIOPTY HE 13 3a3HAYEHUX
KpaiH, HEOOX1THO MaTh cepTU(IKAT MOXOKEHHSI TOBApY 3aJUIsl YHUKHEHHS CIUIaTH
IT/1B.

Koxnuit cy0’eKT rocrnojaproBaHHs CaMOCTIMHO OLIHIOE €(EeKTUBHICTh
BUKOPHCTAHHSA TaKOTO THMYAacOBOTO PEXHUMY CIPOIIEHOTO OMOJATKyBaHHS Ta
npuiiMae BIANOBIAHE PIIIECHHS.

Hactynauii kpok 11010 TMOJATKOBOI MIATPUMKK Oi3HECY TMOJIArae y
3aMpOBaKEHHS MUIBIOBUX YMOB HapaxyBaHHs Ta CIUIATH MauHosux nooamkis. Tak,
y nepioa 3 01.03.2022 p. mo 31.12.2022 p. ropuanyHi ocoOM B3arayi 3BiUIBHEHI BiJ
OMOJaTKyBaHHS MOJATKOM Ha HEPYXOMe MaiHO, BIIMIHHE BiJl 3eMEJIbHOI AUISHKH, 32
TUMUA OO0 €KTaMH JKUTIOBOI HEPYXOMOCTi, IO pO3TAIlOBaHI Ha TEpUTOPIii, e
BeyThcsl OoioB1 f1i a00 Ha TUMYAcOBO OKYIIOBAaHMX TEPHUTOPIAX. Takox Iie
CTOCYETHCS 1 TIET HEPYXOMOCTI, sIka BHACIIIJIOK OOMOBUX JAii cTajia HEMPHUIATHOKO IS
npoxkuBaHHs. [IpoTsrom 6 MicsIiB BiJl 3aKIHUCHHS J1Ii BOEHHOTO CTaHY Cy0O’ €KTH
roCroJapioBaHHs MOBUHHI OyAyTh BiIpenaryBaTH 3HAUYECHHs Ta MOJATH yTOYHIOHOYI
po3paxynku. [TogiOHI BUMOTH BU3HAUEHI 1 13 TIJIATH 32 3eMJTIO.

Taxosx 3a 2022 pik J03BOJIEHO HE HAPAXOBYBATH Ta HE CIIAUyBaTH €KOJIOTTYHUIN
MOJIaTOK 3a 00’ €KTaMM, 10 PO3TAIIOBAaHI Ha TEPUTOPILX, /1€ BEAYThCS (20O BEIHCH)
00110Bi Aii a00 K1 TAMYACOBO OKYTIOBaHI.

[leBHUX 3MiH 3a3HaB 1 MOPSAJOK HapaxyBaHHS Ta CIUIATH AKYU3HO20 NOOAMK).
OckinpKH ManuBo 3a0e3Mneuye JOTICTUYHY CKJIaI0BY BiHU, OyJIO MPUMHSTO PilIEeHHS
HE BBaKaTH pealli3alli€lo Iepefady MajuBa Yy SKOCTI T'YMaHITapHOI JOTMOMOTH Y
nopsaky, BuzHadeHomy KabGinerom MiHicTpiB VYkpaiHu, NpU MTPUMYCOBOMY
BIIUYKEHHI YW BIIUYKEHHI1 JJIs IOTpeO JeprkaBu O0€3 OTpUMaHHS KOMIICHcAIlli, Ipu
nepeaBaHHl mainyuBa 30pOoMHUM cujaaM YKpaiHd, MiAPO3JaiIaM TEPUTOPIaIbHOTO
00OpOHU Ta 1HIIMM BIMCHKOBUM MiApO3AiaMy, BU3HAYCHUM 3aKOHOJABCTBOM. Ha
nepioJl Nli BOEHHOTO CTaHy B YKpaiHi BCTAHOBJIEHO HYJIbOBI CTaBKU AKIU3HOIO
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NOJAaTKy Ha Takl BUAM NaJbHOr0: OCH3MHU MOTOPHI, BaXKI JUCTUIISITH, CKPATUICHUM
Ta 1H1I ra3u, OyTaH Ta 1300yTaH.

3a BIACYTHOCTI TEXHIYHOI MOXJIMBOCTI 3apEECTPYBATH AaKIM3HY HAKIATHY B
€auHOMYy peecTpl aKIM3HUX HAKIQJAHUX, CyO €KT TOCHOJApIOBaHHS MOXeE
MEPEeBO3UTH TMajbHE Ha IMIiJICTaBl TOBAaPHO-TPAHCHOPTHUX HAKIAAHHUX, ajie MICHs
3aKIHYEHHS [11i BOEHHOTO CTaHy 3apeecTpyBaTH iX MPOTAroM 6 micsuiB. BinHOBIeHHS
K O0OJIIKy MNaJbHOTO HA AaKIU3HUX CKiIajax OyAe 3I1HCHEHO 3a pe3yJbTaTaMu
1HBEHTapU3alliil MiCIs 3aKIHYCHHS 71T BOEHHOTO CTaHy.

Takox MEeBHUM MOJATKOBUM CTUMYJIOM CJIiJi BBOKAaTH HAaJaHy MOXIIUBICTh HE
CIlayyBaTH €JWHUNA BHECOK Ha 3arajbHOO0OB’SI3KOBE JepKaBHE CoOlliabHE
CTpaxyBaHHs Oco0amu, IO TMPOBAIATH He3aJdekHy MpodeciiiHy MisUIBHICTh Ta €
yrieHaM (pepMepchKoro rocmojapcTBa. Takox, AO3BOJICHO HE CIUIAYyBaTU €IUHHMA
COLIIAJIbHUI BHECOK IJIATHUKAM €IMHOTO MOAATKy 2 Ta 3 rpynud Ha (OHI OIIaTH
mparii MoOUTI30BaHMX MpaIliBHUKIB — 3a HUX €CB crutatuth nepkasa.

He crocyeThcss moOmaTKOBHX MBI, aje€ MPOBOJUTHCA y pamMKax MiATPUMKH
Cy0’€KTIB TOCIOJApIOBAaHHS, KOMIIEHCAIlis JIepKaBOK pPOOOTONABISIM BHUTpAT Ha
3apo0ITHY TUIATy MpaleBIalITOBAHUX BHYTPIIIHBO MEPEMINIEHUX 0cCi0 y po3Mmipi
6500,00 rpH. momicsIg MpoTIroM ABOX MicAiB [3].

Takoxx B VYkpaini 3ampoBajpkeHa MporpamMa pesokamii  yKpaiHChbKUX
BUPOOHMIITB, M0 TepeAdavae JepkaBHY JOTMOMOTY Oi3HeCy Yy TepeMilleHH]
MOTY>)XHOCTE Ta o00JaJHaHHA Ha O€3MeYHl TEepUTOopli, MOIIYKYy NPUMIIIEHb Ta
po3ceneHHs npauiBHUKIB. Ctanom Ha 31 O6epe3ns 2022 poky i3 30HM OOWOBUX Jiif
nepeminieHo 98 mianpueMcTB, 48 KOMIAHIMA BIIHOBWIM CBOIO POOOTYy Ha HOBOMY
Micii, e 50 3HaxoaThCs Ha eTamni TpaHCHopTyBaHHsA [4]. MiHICTEPCTBO €KOHOMIKH
MPOJIOBXKY€E MPHUIOM 3aBOK BijJ Oi3HECy, IKMH Ma€ HaMip MEpPEBE3TH MOTY>KHOCTI 1
Hapasi 1eH mpoiec akTHBHO PO3BUBAETHCA.

BucnoBku.

[IpeacraBneni HOBOBBEACHHS Ha Yac [ii OCOOJIMBOTO IIPABOBOTO PEKUMY
BOEHHOT'O CTaHY CTOCYBaJIUCh IOCIIOJAPIOIOUMX CYyO’€KTIB — MPEIACTABHUKIB Oi3HECY.
[Topsin 13 MM, HA 3aKOHOAABUYOMY DPiBHI, OyJI0 3aMpOBAKEHO PSJI MiJIBIOBUX YMOB
1010 ONOJATKYBaHHS JOXOMAIB (Pi3MUHMX OCIO, CIJIaTH HUMHM MaWHOBHMX Ta IHIIHUX
BU/JIIB MOAATKIB. Takoxk Jep:kaBoro nepeadaueHo CTUMYJIIOBAHHS PO3BUTKY OKPEMUX
rajxy3ei eKOHOMIKHM (Hampukiaja, arpo0i3Hecy, OyAiBHUIITBA), CIIPOIICHE Ta MIJIbIOBE
KpEAWTYBaHHS, HAJaHHS PI3HUX BHUAIB JOMOMOTH BHYTPIIIHBO MEPEMILIICHUM
ocobaM, KOMIEHcalllsl BIACHUKAM >KUTJIa BUTPAT 32 TUMYACOBE PO3MIIIEHHS TaKUX
oci0 TomIo.

OTxe, MOJTaTKOBE CTUMYJIIOBaHHS O13HECY, HOro Jeperyiiis Ta Jgidepai3ailis B
yMOBaX BOEHHOTO CTaHy € HaJ3BUYAITHO BaXKIMBUM KPOKOM, aJK€ CIIaTa MOAATKIB €
BUPIIIAIFHOIO  YMOBOIO  (DYHKIIOHYBaHHS €KOHOMIKM KpaiHM. 3MEHIICHHS
MOJaTKOBOTO HaBAaHTAXKECHHS Ha CYO’€KTIB TOCIOJAPIOBAHHS CIIPUATHME CTaO1Ti3amil
KPUTHUYHO BaXKJIMBUX CErMEHTIB €KOHOMIKM. Ha Hairy nyMKy, micist BIHHU, psij TAKUX
HOBOBBEJICHb BapTO Oy€ 3aJIUIINTH, a JIedKl — nepedopMaTyBaTH, aJI’Ke MiCISIBOEHHE
CTAHOBJICHHS Ta pealOuTiTallisi EKOHOMIKM 3aliMe TakoX TIeBHMM dYac Ta
noTpedyBaTUMe MIATPUMKHU JEP>KaBH.

ISSN 2567-5273 121 www.moderntechno.de



Modern engineering and innovative technologies Issue 20 / Part 2

(s

Jliteparypa
1. [lepexin Ha CHOPOIIEHY CHUCTEMY OMNOJATKyBaHHS 3a CTaBKow 2%
npomoBxkeno, — ['ermanmeB. URL:  https://www.rbc.ua/ukr/news/perehod-

uproshchennuyu-sistemu-nalogooblozheniya-1648798514.html  (mata 3BepHEHHS:
17.04.2022)

2. IlomatkoBwuii koaekc Ykpainu : 3akod Ykpainu Big 02 rpya. 2010 p. Ne 2755-
VI.  URL: https://zakon.rada.gov.ua/laws/show/2755-17  (mata  3BEpHEHHS:
19.04.2022)

3. IIpo 3arBepmxenns [lopsiaky HamaHHs poOOTOAABIIO KOMIICHCAIllT BUTpAT Ha
OIUIaTy Tpalli 3a MpaleBialliTyBaHHS BHYTPIIIHBO MEPEMIIICHUX OCI0 BHACHIAOK
MpOBeICHHs] 0OMOBUX JIiH MiJ1 YaC BOEHHOTO cTaHy B YkpaiHi : [locranoBa KMV Bix
20 6ep. 2022 p. Ne331. URL: https://zakon.rada.gov.ua/laws/show/331-2022-
%D0%BF#n8 (nata 3Bepuenns: 17.04.2022)

4. Tlporpama penoxartii TiAMPUEMCTB: 10 MOTPIOHO 3HaTH O13Hecy / OdirmiitHui
caut Ympasiinas lepxmnparii y YepHiBerpkiit odmacti: URL: http://cv.dsp.gov.ua/ct-
menu-item-24/14-news-dsp/787-prohrama-relokatsii-pidpryiemstv-shcho-potribno-
znaty-biznesu (narta 3sepuenns: 17.04.2022)

5. ®omina T.B., Ilyrauenko O.b. Opranizaiis 1 MeTOAMKA TOJATKOBUX
nepeBipok: HaByanbHUM nmocionHuk. [uinpo : Cepennsk T.K., 2020. 292 c.

References

1. Perekhid na sproshchenu systemu opodatkuvannia za stavkoiu 2% prodovzheno (2022), —
Hetmantsev [The transition to a simplified tax system at the rate of 2% has been extended, —
Getmantsev].  Available at:  https://www.rbc.ua/ukr/news/perehod-uproshchennuyu-sistemu-
nalogooblozheniya-1648798514.html (accessed: 17 April 2022)

2. Podatkovyi kodeks Ukrainy: Zakon Ukrainy Ne 2755-VI vid 02.12.2010 r. [Tax Code of
Ukraine: from 02th December 2010, No 2755-VI]. Available at:
https://zakon.rada.gov.ua/laws/show/z1298-15#Text (accessed 19 April 2022).

3. Pro zatverdzhennia Poriadku nadannia robotodavtsiu kompensatsii vytrat na oplatu pratsi
za pratsevlashtuvannia vnutrishno peremishchenykh osib vnaslidok provedennia boiovykh dii pid
chas voiennoho stanu v Ukraini: Postanova KMU Ne 331 vid 20.03.2022 r. [On approval of the
Procedure for providing the employer with compensation for labor costs for the employment of
internally displaced persons as a result of hostilities during martial law in Ukraine: Resolution of
the Cabinet of Ministers of Ukraine from 20th March 2022, Ne331]. Available at:
https://zakon.rada.gov.ua/laws/show/331-2022-%D0%BF#n8 (accessed 17 April 2022)

4. Prohrama relokatsii pidpryiemstv: shcho potribno znaty biznesu (2022) / Ofitsiinyi sait
Upravlinnia Derzhpratsi u Chernivetskii oblasti [Enterprise relocation program: what business
needs to know / Official website of the Department of State Labor in Chernivtsi region]. Available
at: https://zakon.rada.gov.ua/laws/show/331-2022-%D0%BF#n8 (accessed 17 April 2022)

5. Fomina T.V. & Puhachenko O.B. (2020) Orhanizatsiia i metodyka podatkovykh perevirok
[Organization and methods of tax audits]. Dnipro: Seredniak T.K.

Abstract. The directions of tax incentives for business entities under martial status in Ukraine
are considered in the article.

The purpose of the article is to study the trends of tax incentives for businesses during martial
status in Ukraine by liberalizing the conditions of entrepreneurial activity and reducing its taxation.

The authors substantiate the need for the introduction and recognition of the martial status as
a special legal regime at the legislative procedure. The changes in the administration of taxes and
fees and the peculiarities of the collection of some of their types under martial status in Ukraine are
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summarized. The specifics of reporting, determining the objects of taxation, accrual and payment of
corporate income tax, value added tax, excise and environmental tax and some local taxes are
considered. The procedure for transition to the temporary regime of simplified taxation at the rate
of 2 percent and the peculiarities of its application during martial status are described.

Currently in Ukraine, a number of preferential conditions for the taxation of income of
individuals, their payment of property and other taxes have been introduced at the legislative level.
The government provides incentives for the development of certain sectors of the economy (for
example agribusiness, construction), simplified and soft loans, various types of assistance to
internally displaced persons, compensation to homeowners for the temporary accommodation of
such persons and more. After the war, a number of such innovations should be abandoned, and
some should be reformatted, as the post-war formation and rehabilitation of the economy will also
take some time and will require state support.

Key words: martial status, business entities, taxation, temporary regime of simplified taxation
at the rate of 2 percent, features of taxation in the conditions of martial status in Ukraine.
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