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Drinking water prepared using the most effective and popular
reverse osmosis method is absolutely safe but for the most part does
not meet the requirements for physiologically complete water. The
latter must meet, in addition to the basic requirements, the fol-
lowing requirements: salt content, at least 100, and not more than
1000 mg/dm?; total hardness; in the range of 1-7.0 mmol/dm?.
Now, to fulfill these requirements, the stage after desalting employs
various methods of domineralization of reverse osmosis water, each
of which has certain disadvantages.

This paper considers the task of obtaining safe physiologically
complete water immediately after the stage of membrane desalt-
ing by using modified reverse osmosis membrane elements with
the predefined selectivity. The study object was the process of
obtaining reverse osmosis membrane elements with the predefined
selectivity by modifying them with sodium hypochlorite solution
for use in the process of obtaining physiologically complete drink-
ing water.

The required level of selectivity of modified elements was
calculated to obtain safe physiologically complete water from
starting water, depending on its salt content. Thus, for the start-
ing water with a salt content of 200-300 mg/dm?, the specified
selectivity of the membrane element should be no more than 60 %
at a temperature of 25 °C. Rational conditions for conducting the
modification process for obtaining a membrane element with such
exact selectivity have been established. The nature of the influence
of changes in water temperature on the selectivity of the modified
element was studied.

A prototype of the modified element was tested in a vend-
ing machine for pouring water, which purified tap water in the
city of Kyiv, with a salt content of 230 mg/dm? at a temperature

of 8-12 °C. The test results showed the possibility of one-stage
obtaining safe physiologically complete water by reverse osmosis
using a modified membrane element with the predefined selectivity
of 50 %.

Keywords: reverse osmosis, modified membrane elements, pre-
defined selectivity, physiologically complete water.
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The object of the study is the bicoherence of the bispectrum
assessment of the dynamics of dangerous parameters of the gas
environment during the ignition of materials. The subject is a
measure of bicoherence of the bispectrum estimation from the en-
semble of realizations and selective bispectrum estimation for the
dynamics of hazardous parameters of the gas environment. The
practical importance of the research is the use of the measure of
bicoherence of the bispectrum for the early detection of fires. The
measure of bicoherence of the dynamics of hazardous parameters
of the gas environment is substantiated, which allows them to be
numerically compared for the studied bispectrum estimates. As
such measure, it is proposed to use the integral value of bicoher-
ence for a given frequency interval, which makes it possible to
numerically compare the bicoherence of bispectrum estimates for
arbitrary time intervals of the dynamics of hazardous parameters
of the gas environment. On the basis of the proposed measure
for the frequency range of 0.2—2 Hz, a comparison of the integral
bicoherence of the bispectrum estimates was made. The numerical
value of the measure was determined for three fixed time intervals
of the dynamics of hazardous parameters of the environment,
corresponding to the absence of ignition, the occurrence of igni-
tion, and the subsequent burning of test materials in the labora-
tory chamber. According to the results of the comparison of such
values, it was established that the bicoherence of the bispectrum
estimation from the ensemble of realizations is the most appropri-
ate for detecting fires. When ignited, the numerical value of the
measure for all test materials is about 90°. This means that the
nature of the dynamics of hazardous environmental parameters
in the event of fires becomes random. In this regard, the proposed
measure is recommended to be used as a test for early detection
of fires.

Keywords: early fire detection, bispectrum assessment, bico-
herence, dangerous parameters, gaseous medium.
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An issue related to using cable products for building struc-
tures is to ensure their stability and durability when operating
within wide limits. Therefore, the object of research was a change
in the properties of the polymer sheath of the cable during the
formation of a swollen coating layer under the influence of high
temperature. It is proved that in the process of thermal action on
the flame retardant coating, the process of thermal insulation of
the cable involves the formation of particulate products on the
surface of the sample. Under the action of the burner flame, a
temperature was reached on the surface of the sample, which led
to a swelling of the coating of more than 16 mm. The measured
temperature on the inverse surface of the sample was no more
than 160 °C, which indicates the formation of a barrier for tem-
perature. In this regard, a calculation and experimental method
for determining thermal conductivity when using a flame retar-
dant as a coating has been developed, which makes it possible to
estimate the coefficients of temperature conductivity and thermal
conductivity under high-temperature action. According to the
experimental data and established dependences, the coefficients
of temperature conductivity and thermal conductivity of wood
were calculated, which are 214.4-107%m?/s and 0.62 W /(m-K),
respectively, due to the formation of a heat-insulating swollen
layer. The maximum possible temperature penetration through
the thickness of the coating was assessed. A temperature was cre-
ated on the surface of the sample, which significantly exceeds the
ignition temperature of the polymer sheath of the cable, and, on a
non-heated surface, does not exceed 160 °C. Thus, there is reason
to argue about the possibility of directed adjustment of the fire
protection processes of an electrical cable by using coatings ca-
pable of forming a protective layer on the surface of the material,
which inhibits the rate of heat transfer.

Keywords: fire retardants for cable products, electrical cable,
combustion of polymer cable sheath, cable surface treatment,
coating.
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The object of the study is the fire risk of the local area. The
problem to be solved is to take into account most of the significant
parameters in the territorial placement of fire-rescue units of dif-
ferent functional capacities. As part of the solution to this problem,
a technique for assessing the fire risk of a large-scale local area has
been developed. The methodology is focused on local territories of
a large area with a low population density. A special feature of the
proposed method is the differentiated fire risk assessment of each
point of the surface plane. For such an assessment, the parameters
that are decisive from the point of view of impact on the fire hazard
are analyzed and structured. The specified factors include the spatial
distribution of population density and buildings, the transport and
communication network, the spatial distribution of the density and
type of vegetation, and statistical data on landscape fires. The use of
existing geo-informational resources in real time is foreseen. A new
approach of ranking the fire risk of the elementary plane of the terri-
tory in accordance with the necessary number of resources of rescue
units to ensure the appropriate level of safety is proposed. Neural
network data processing methods were used to compare local area
parameters with fire risk ranks. A neural network capable of compar-
ing the fire risk of the territory with its parameters was obtained. The
functionality of the developed methodology was tested and the fire
risk levels of an arbitrary area were graded with an average degree of
correlation of 0.97. The proposed method allows for assessment and
correction of the state of provision of local territories with civil pro-
tection resources. The developed methodology is especially relevant
when creating new fire and rescue units of territorial communities.

Keywords: fire risk, local territory, fire station, service area,
neural network, population density.
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This study modelled an electric vehicle fire on the example
of a Tesla Model S (USA) in a closed car park. Such fires pose an
increased danger due to their rapid spread, the presence of a large
number of vehicles, the release of toxic combustion products and
heavy smoke. In fact, the rapid spread of a fire in a closed car park is
caused by unreasonably small distances between vehicles. Thus, the
purpose of the study was to determine the minimum fire protection
distances due to an electric vehicle fire in a closed car park using the
example of Tesla Model 3.

For this purpose, the objects and their physical characteristics
were described, input and environmental parameters were set, and a
mathematical model of the dynamics of fire development was formed.
This made it possible to establish the minimum fire protection
distance during the free development time of 610 s for an electric
vehicle fire in a closed car park, which is 10 m along the flank and
6 m along the front. The difference in fire protection distances on
the flank and front is explained by the design features of the electric
vehicle. That is, the flank area of the flame will be larger than the
front of the burning electric vehicle, and therefore the heat radiation
power will also be greater. The actual heat radiation power is the key
factor affecting fire protection distances.

The results of the study can be used in the design of various
types of car parks and the safe placement of vehicles in them. Fire
protection distances between cars in enclosed car parks can be taken
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into account by insurance companies when assessing the risk of dam-
age to cars due to fires. And also by fire and rescue units involved in
extinguishing such fires, to ensure the safety of rescuers.

Keywords: fire protection distance in a car park, FDS modelling

of Tesla Model 3 fire, electric vehicle fire.
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The object of this study is the process of functioning of the
hydrogen storage and supply system. The issue of fire-explosive

events in the hydrogen storage and supply system is investigated. A
set of mathematical models has been built to determine the proba-
bility of a combustible medium in the hydrogen storage and supply
system. This set includes partial mathematical models for the main
elements of the system, which are united by a generalized math-
ematical model. When constructing partial mathematical models,
the probabilities of trouble-free operation of the main elements of
the system are used, which include a pipeline and a gas generator
with a pressure stabilization circuit. The probability of trouble-free
operation is represented in the form of two multiplicative compo-
nents that take into account catastrophic and parametric failures of
the main elements of the system. When determining the probability
of trouble-free operation of the main elements of the system in rela-
tion to parametric failures, the integral (generalized) parameters
were used. In particular, for a gas generator, such parameters are
its time constants. The current values of time constants of the gas
generator are determined according to the developed algorithm
whose feature is the use for its implementation of the values of
the amplitude-frequency characteristics of the system, which are
determined at three a priori given frequencies. For a typical version
of the on-board hydrogen storage and supply system, quantitative
indicators of the likelihood of a combustible medium are given. It
is shown that if the parametric failures of the main elements of the
system are not taken into account, an error occurs, the value of
which is 30.0 %.

The results could be used to obtain an express assessment of the
level of fire hazard of hydrogen storage and supply systems at differ-
ent stages of their life cycle.

Keywords: hydrogen storage and supply system, combustible
environment, catastrophic failures, parametric failures.
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[TuTHa BOAA, MIATOTOBIEHA 3 BUKOPUCTAHHSAM HAOLIbII eheKTUBHOTO Ta MOIYJISAPHOTO 3BOPOTHOOCMOTUYHOTO METO/LY, € aOCOTIOTHO
6e3meyHoro, MpoTe 37e6iAbIIOTO He 3a0BOJIbHSIE BUMOTaM, [0 BUCYBAIOTHCsI 10 (iziosoriuno moBHoIiHHOI Boau. OcTaH s TTOBMHHA Bi/l-
MOBIATH OKPIM OCHOBHUX TaKOXK HACTYITHUM BUMOTaM: cosieMicT He Menmie 100 Ta He Ginbure 1000 MI/AM?, a 3aTaIbHa JKOPCTKICTh B Jlia-
masomi 1-7,0 Mmos/mm>. 3apas A7 JOCATHEHHS iX BUKOHAHHSA Ha HACTYTHII TTic/Is 3HecoMeHHs cTalii BHKOPHCTOBYIOThCA Pi3Hi MeToan
JIOMiHepaJi3allii 3BOPOTHOOCMOTHUYHOI BO/IU, KOKEH 3 SKUX MA€ [eBHI HeI0JIiKu.

B po6oti Bupimysanach npobaemMa ogepKaHHs Ge3M0CepPeIHbO A CTajlii MeMOPAHHOTO 3HECOJMeHHs Ge3meuHoi (Bisiomoriuno mo-
BHOI[IHHOI BOJAY 3 BUKOPUCTAHHAM MOAM(DIKOBAHUX 3BOPOTHOOCMOTHYHIUX MEMOPaHHUX eJIeMEHTIB 3 3alaHot0 ceaekTuBHicTio. O6’ekToM
JIOCJIIIKEHHST BUCTYITAB POIIEC OJICPKAHHS 3BOPOTHOOCMOTHYHIX MEMOPAHHUX €JICMEHTIB i3 33/1aHOI0 CEJIEKTUBHICTIO MIJISIXOM iX Mo di-
KaIlil PO3YNHOM TilIOXJIOPUTY HATPIiIO /IJTsT BUKOPUCTAHHS B TIPOIeci OTpUMaHHs (i3ioy0Ti9IHO TTOBHOIIIHHOI MTUTHOI BOAM.

PospaxoBaHo He0OXiH1ii piBeHb CEJIEKTUBHOCTI MOAN(DIKOBAHUX eJIEeMEHTIB /1151 oJlepsKaHHst 6e31edHol (hi3iosoriaHo moBHOIIHHOT BO-
I 3 BUXI/IHOI B 3a71eskHOCTI Bijt ii coseBmicty. Tak, iuist BuxiznHoi Boin 3 coseBmictom 200-300 MT/AM 32/1aHa CeNeKTHBHICTD MeMOPaHHOTO
elleMeHTy Ma€ ckianaty He Gisbine 60 % mpu temmeparypi 25 °C. BeranoBieHi pamioHa bHi YMOBU BeleHHsI TPoItecy MoaudiKartii 1
OJIepKaHHST MEMOPAHHOTO €JIEMEHTY 3 CaMe TAKOK0 CEJIEKTUBHICTIO. BUBUEHO XapaKkTep BIUIMBY 3MiHU T€MIIEPATyPH BOJIM Ha CEJIEKTUBHICTh
MO/IN(iKOBAHOTO €JIEMEHTY.

Jlocaignuii 3pazok MoAN(BIKOBAHOTO eleMeHTy Y10 BUIIPOOYBAaHO Y BEHANHTOBOMY aBTOMATI 3 PO3JIUBY BOJH, B SIKOMY TIPOBOANIIOCDH
OUMIeHHS BOAOTIPOBiZHOI Boan M. Kuepa 3 comeBmictom 230 Mr/am® mpu TemmepaTypi 8—12 °C. Pesyamsraté BUIpOGYBaHb TOKa3aIn
MOKJIMBICTD OAHOCTAAIITHOrO OTprMaHHs 6e3nedroi (hizioTOTiYHO MOBHOI[IHHOI BOAM METOZOM 3BOPOTHOIO OCMOCY 3 BUKOPUCTAHHSIM MO-
nuhiKOBAaHOTO MEMOPAHHOTO eJIEMEHTY 3 3a[IaHOK0 CeJeKTUBHICTIO 50 %.

Kiouosi cioBa: 380poTHuii ocMoc, ModikoBani MeMOpaHHi eJleMeHTH, 3ajlaia CeJeKTUBHICTD, (hi3ioI0riuHo MOBHOIIHHA BOJIA.
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IMOPIBHAHHSA BIKOTEPEHTHOCTI 110 AHCAMBJIIO PEAJIIBAIIN I BUBIPKOBOI OIIIHKH BICIIEKTPY
JANHAMIKU HEBE3IIEUYHIX ITAPAMETPIB TA3OBOI'O CEPEJOBHIIIA ITPU 3ATOPAHHAX (c. 14-21)

B. B. ITocuenog, €. O. PuGka, /1. I0. [Toakosunyenko, I. 1. Muckoseus, 0. C. Besyria, T. 0. Byrenko, C. B. Tap0ys,
JI. A. IIpoxoposa, O. M. JleBaga, M. M. KpaBuos

OG6’eKTOM MOCTIKEHHST € OIKOTEPEHTHICTh OIIHKYM OiCIeKTpa AMHAMIKM HeOe3MeuyHNX MapaMeTpiB ra30BOTO CEpeOBHUIIA I/ 9ac
saropsuus Matepianis. [Ipeamerom € Mipa GikorepeHTHOCTI OliHKK GicrekTpa 3 ancam6JIio peanizailiil Ta BUGIPKOBOI OIIHKK OicrekTpa
JUIS IMHAMIKK HeGe3IeYyHUX MapaMeTpiB razoBoro cepegosuiia. [IpakTHYHA BasKJIUBICTh JOCIIKEHD TIOJISTA€ B BUKOPUCTAHHI Mipu
6iKOTepEHTHOCTI GicTeKTpa /sl PAHHBOTO BUSBIEHHS 3aropsiib. OOTPYHTOBAaHO Mipy GiKOTEPEHTHOCTI AMHAMIKN HeOE3MEUHNX mapa-
MeTpiB ra30BOro cepefloBUINA, 1110 JO3BOJAIOTh YUCEAbHO IX IOPIBHIOBATU /IS JOCIXKYBAaHUX OL[IHOK GicriexTpa. Y aKoCTi Takol Mipu
MPOTIOHYETHCS BUKOPUCTOBYBATH iHTErpajibHe 3HaYeHHs GIKOTEePEHTHOCTI IS 33JIaHOTO YaCTOTHOTO iHTEPBAIY, sIKa JI03BOJISIE YNCETBHO
MopiBHIOBATH GIKOTEPEHTHICTH OIIHOK GicIeKTpa /Il JOBIIbHUX YaCOBUX IHTEpPBAJiB AMHAMIKN HeOEe3IeUHUX MapaMeTpiB ra3oBoro ce-
penosuia. Ha ocHOBI 3a1porioHoBaHoi Mipu st 4acToTHOTO Aianazony 0,2—2 Tl BUKOHAHO TIOPIiBHSHHS iIHTErpajibHOi GIKOrepeHTHOCTI
otinoK Gicrekrpa. YncebHe 3HAYEHHST MipH BU3HAYAIOCS I TPHOX (DIKCOBAHMX YaCOBUMX IHTEPBAJIIB AMHAMIKN HeOGe3MeYHUX TTapaMe-
TPiB cepe/loBUIIIA, 1110 BiAOBIZIAIOTh BiJICYTHOCTI 3aropsiHHS, BUHUKHEHHIO 3arOPSIHHA Ta [10JaJbIIOT0 TOPIHHS TECTOBUX MaTepiaiB y
sgabopatopHiii Kamepi. 3a pesyibraTaMu MOPIBHAHHS TAaKUX 3HAYEHD BCTAHOBJIECHO, 10 HAHOIIBII JOPEYHOTO I/l BUSBJIECHHST 3aTOPSTHD
BUSIBJISIETHCS OIKOTEPEHTHICTDL OLiHKK OicriekTpa 3 ancaM6io peasnizaitiil. IIpu 3aropsinii uncesnbHe 3HAYEHHsST MipH sl BCIX TECTOBUX
Marepianis ctanoBuTh 6u3bk0 90°. Ile 03Haua€, MO XapakTep ANHAMIKN HeGE3IEeYHNX MapaMeTpiB cepeoBUNIA Y Pa3i BUHUKHEHHS
3aropaHb HabyBa€ BUMAIKOBOTO XapakTepy. Y 3B’S3Ky 3 IMM 3alPOIOHOBAHY Mipy PEKOMEHIOBAHO BUKOPUCTOBYBATH SIK TECTOBY IJISI
PAHHBOTO BUSIBJIIEHHS 3aTOPSIHb.

KirouoBi ciioBa: panHe BUSBJIEHHS 3aTOPsIHb, OIIiHKA GicTieKTpa, 6iKOTepeHTHICTh, HeGe3MeuHi mapaMeTpH, Ta30Be CePeIOBHUIIE.
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BCTAHOBJIEHHS TEILJIO®I3NYHUX XAPAKTEPUCTUK HIAPY ITHOKOKCY IIPU BOTHE3AXUCTI
KABEJBbHOI MPOJIYKIII CIVUYIOUNUM IIOKPUTTSM (c. 22-30)

0. B. Ianko, P. B. Jlixuboscbkuii, O. 10. Ilanko, B. B. KoBanenko, O. M. Ciayupka, II. O. Iunouenko, P. 1. KpaBuenko, M. B. Cyxanesuy
[Ipobiema 3actocyBaHHs KabeabHOT TIPOAYKILT A1 OyAiBeIbHUX KOHCTPYKILH Tosisrae B 3abesnedeni ix ¢TifikocTi i 10BroBiuHOCTI

[IPY eKCIUTyaTalii B IMpokux Mexkax. Tomy 00'eKToM HociIiikenb Oyia 3MiHa BJIaCTHBOCTEI Mo1iMepHOT 060J0HKN KabeJIio pu yTBO-
PeHHi CIIy4eHOoTO Mapy MOKPUTTS Mi/ BILIMBOM BUCOKOiI TeMrepatrypu. /loBezsieHo, 1o B Ipoieci TepMiuHoi /il Ha BOTHE3aXMCHE MOKPUT-



TSI IPOIEC TEILIOI30TI0BAHHA Kabelis MoJIsArae B yTBOPEHHI cakonoaiOHuX MPOLYKTIB HA TOBEPXHI 3paska. Tak came Mmij i€ moaym's
MaJbHIUKA HA OBEPXHI 3pa3Ka OyJIa CTBOPEHA TeMIIEpPaTypa, 10 MPU3BeJa 0 CIyIeHHs TOKPUTTs moHax 16 MM, Bumipsina temmepartypa
Ha obepHeHill moBepxHi 3paska ckiana He Ginbime 160 °C, 1m0 CBIAYUTDL PO YTBOPEHHSI 3aCJIOHY JUJIsl TEMIIEPATYPU. Y 3B’SI3KY 3 I[UM
PO3pOOIEHO PO3PAXYHKOBO-EKCIEPUMEHTAIBHIIT METO/] BIH3HAYEHHSI TEIJIOMPOBIHOCTI IPH 3aCTOCYBaHHI BOTHE3aXHCHOTO 3ac00y B
SIKOCTi TTOKPUTTS, IO 03BOJISIE OMIHUTU KOeDIIiEHTH TEMIIEPaTyPONPOBIAHOCTI Ta TETJIOMPOBIAHOCTI IPU BUCOKOTEMIIEPATYPHIill ii.
3a eKCHepUMEeHTAJIbHUMNI JJAaHUMU | OTPUMAHNUMU 3aJI€KHOCTSIMI PO3PAX0BAHO KOe(illiEHT TeMIepaTypOoIpPOBiI/IHOCTI Ta TEIJIONPOBi/-
HOCTi fepeBwnH, skuit ctanosuth 214,4'10°% M?/c Ta 0,62 Br/(m-K) BizmoBinmo 3a paxyHOK yTBOpEHHS TeILIO0i30II0BATLHOTO CITyde-
Horo mapy. I[IpoBesieHo OLIHKY MaKCHMMaJbHO MOJKJIMBOTO IPOHUKHEHHs TeMIlepaTypu dyepe3 ToBIly nokputrts. Ha mosepxHi 3paska
CTBOPEHO TEMIIEPATyPy, MO 3HAYHO TEPEBUILYE TEMIIEPATyPy 3aliMaHHs MOTIMEPHOT 000IOHKN Kabeso, a Ha HeoOIirpiBHIN TTOBEPXHI He
nepesutrye 160 °C. Takum 4MHOM, € MiCTABW CTBEP/KYBATU ITPO MOKJUBICTH CIPSIMOBAHOTO PETYJIOBAHHS IPOIIECIB BOTHE3AXUCTY
€JIEKTPUYHOTO KaGeslto NIJISAXOM 3aCTOCYBAHHS MOKPUTTIB, 3/IaTHUX YTBOPIOBATH Ha IIOBEPXHI MaTepiagy 3aXUCHUIT map, SKUil raabMye
IIBU/IKICTH Tepe/jaBaHHs Tella.

KaiouoBi cioBa: BoruesaxucHi 3acobu st KabeIbHOI IPOAYKILl, eleKTPUYHUN KabeJib, TOPIHHS TOJIMEPHOI 060JOHKY Kabelo,
06po0JieHHsT TOBEPXHI KaGeso, CIyYeHHsT HOKPUTTSL.
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PIBEHD [105KEKHOI HEBE3IIEKU JIOKAJIbHOI TEPUTOPII (c. 31-38)

M. B. Kycros, O. 1. ®eqopsxa, B. I'. Kononosuy, B. /1. Xanmypazos, I1. 0. Bopoauy, T. JI. Kyprceirtos, A. A. Hikiris,
B. I1. Pomaniok, 1. C. Memepsikos, 0. A. BeperennikoBa

OG6’eKTOM IOCHIKEHHST € MOXKEKHUI PUBHK JIOKaJbHOT TepuTtopii. [Ipobaema, 1110 BUpilIyBajiach, MoJsrae BpaxyBaHHi GiabiiocTi
3HAUYIUX [aPAMEeTPiB IIPU TEPUTOPIATHHOMY PO3MINIIEHH] TOKEKHO-PATYBAJIBHUX MiAPO3/IiiB PidHOI (DYHKIIIOHATBHOI CIIPOMOKHOCTI.
B pamkax Bupimenns iiei npobaemMu po3pobieHa MeTOANKa OIMIHKK TOKEKHOTO PUBHMKY JIOKQJbHOI TEPUTOPii BEJUMKOro Maciitaly.
MeToauka Opi€HTOBaHA Ha JIOKAJbHI TEPUTOPIi BEJMKOI MJIONN i3 HU3BKOW UJAbHICTIO HaceieHHs. OcobIMBICTIO 3aPOIIOHOBAHOT
MeTOMKN € AnudepenIfiiioBana oIinKa IMOKEKHOTO PU3UKY KOKHOI TOUKH TIONUHHN TToBepxHi. [l1s Takoi ominkn mpoaHasiisoBaHi Ta
CTPYKTYPOBaHi mapaMeTpH, 10 € BUSHAYAIbHUMI 3 TOUYKU 30pYy BIUINBY Ha TOKekRHY Hebesneky. /o 3a3HadeHNX (haKTOPiB BiTHOCITHCS
[POCTOPOBUIT PO3MOILI IIIIBHOCTI HaceleHHs1 Ta 3a0y[0BH, TPAHCIOPTHO-KOMYHIKAIlilHa MepesKa, POCTOPOBUil PO3MOMIII TyCTHHI
Ta BU/LY POCIMHHOCTI Ta CTATUCTUYHI JaHHI 10 JaHmadTHUM moxexaM. [lepeabadyero BUKOPUCTaHHS ICHYIOYMX TeoiHdopMamiiHux
pecypciB B peKUMi peaibHOTO Yacy. 3alpoloOHOBAHO HOBUIL Ii/[Xi/] PAHIKYBAHHS [10JKEKHOIO PU3UKY €JeMEeHTAPHOI IJIOIIMHY TepUTO-
pii y BignmosigHoCTI 10 HEOOXIAHOT KIIBKOCTI PeCypCiB pATYBaJbHUX MIiAPO3ALTIB /s 3a0€3MeYeH s HANEKHOTO PiBHs Gednexu. [{ust
CITBCTABJEHHS TapAMETPiB JIOKATBLHOT TePUTOPIT 3 paHTaMU MOKEKHOTO PUBUKY BUKOPHCTAHO HEHPOMepeKeBi MeTOIM 0GPOOKH TaHVIX.
OTpuMaHO HeilpoMepesKy, 3/[aTHY CIIIBCTABJISATH MOKEKHUIT PU3UK TepuTopii 7o ii mapamerpis. IIpoBeneno nepesipky nparessgaTHocTi
Po3p0o6JIeHOT METOAMKK Ta TIPOBEACHO TPAAYIOBAHHS PIBHIB IT0KEKHOTO PUBKMKY AOBIIBHOI TEPUTOPIi i3 cepepHiM cTymeHeM Kopeis-
1ii 0,97. 3anponoHoBaHa METOIMKA 03BOJISIE IPOBOMTH OIIHKY Ta KOPEryBaHHs CTaHy 3a0e3MeyeHHs IOKAIbHIX TePUTOPIiil pecypca-
MH [HUBIIBHOTO 3axucTy. OCOOMNBY aKTyaIbHICTh PO3p00IeHa METOANKA MA€E TIPH CTBOPEHHI HOBIX MOXKEKHO-PSATYBATbHIX Ii/IPO3/IiIiB
TEPUTOPIiAIbHUX IPOMAJ.

KaiouoBi cioBa: 1moskexKHUI PU3UK, JIOKATbHA TEPUTOPIs, MOKEKHA CTaHIlisA, pailoH 00CIyroByBaHHs, HelipoMepexka, MIiJIbHICTh
HaceJIeHHs.
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BU3HAYEHHS BE3NEYHUX ITPOTUITOKEXKHUX BIZICTAHEM ITIJ/] YAC ITOKEXKI TESLA MODEL S HA
3AKPUTOMY ITAPKIHTY (c. 39-46)

A. @. I'appuimok, P. C. fkoBuyk, /1. O. Yammii, M. B. Jlemimxko, H. 10. Typ

VY 1boMy IOCITIIZKEHHI 3MOIEIBOBAHO TTOKEKY eneKTpoMobisst Ha npukaazi Tesla Model S (CIITA) Ha 3akputomy napkinry. Taki moske-
K1 HeCyTh MiBHUINENY Hebe3MeKy, Yepe3 MIBU/KE MOMNPEHHS, HaSBHICTb BEJINKOI KiTBKOCTI TPAHCIIOPTHHX 3aC00iB, BUIIIEHHST TOKCHYHNX
MIPOJIYKTIiB 3TOPSHHS Ta CHJIBHOTO 3aIUMJIEHHs. BiiacHe IIBUIKE MONTMPEHHS TTOXKEKI HA 3aKPUTOMY MAPKIHTY 3yMOBJIEHE HEOOTPYHTOBAHO
MaJIMMHK BiZICTAHSME Mi’K TPAHCIIOPTHUME 3acobamMu. TAKUM YMHOM BU3HAYEHHST MiHIMAJIbHUX TPOTHUIIOKEKHUX BiZICTaHei BHACIIIIOK T10-
JKesKi eIeKTPOMOOIIS Ha 3aKpUTOMY Hapkinry Ha npukiaai Tesla Model 3 crano meToio gocipkenns.

JList 11boro TIpOBeieHuit orrce 00’€KTIB Ta X (Hi3MUHUX XapaKTePUCTUK, 3a/laHi BXi/[HI TapaMeTpH Ta MapaMeTPH HaBKOJUIITHBOTO Cepel-
OBHIIA, a TAaKOXK c(hopMoBana MaTeMaTHYHa MOJIeJIb IMHAMIKY PO3BUTKY TToXKexi. Ile famo sMory BCTaHOBUTH MiHIMAJIbHY TIPOTHIOXKEKHY
BiZICTaHb BIIPOJIOBIK Yacy BiIbHOTO po3BUTKY 610 ¢, 1Jist moKeski eeKTPOMOGIJIst Ha 3aKPUTOMY TIAPKIHTY, SIKa CTAHOBUTH 10 (aanry 10 M,
a 1o ¢pouty 6 M. Pi3HUISI IPOTUIIONKEKHKX BifcTanel 10 (uianry Ta GPOHTY MOSCHIOETHCS KOHCTPYKTUBHUME OCOOJIUBOCTAMHE €JIEKTPO-
Mo6ias. TobTo 3i croponn (uanry nuiomia nojaym’s 6yzae GiabLIO0, HiXk 31 CTOPOHN (DPOHTY eNeKTPOMOOIJIs, 1110 TOPUTH, & 3HAYUTD 1 TI0-
TYKHICTb TEIJIOBOTO BUIIPOMiHIOBAHHS TaKOXK. BilacHe IOTYKHICTb TENIOBOTO BUIIPOMIHIOBAHHS i € KJIIOYOBUM (hakTOPOM, 1110 BIUINBAE HA
TIPOTUTIOKESKHI BiZICTAMHI.

PesysbraTi JoCAiKEHHS MOKYTH OYTH BUKOPHUCTAHI IIPU HPOEKTYBAHHI PI3HOTO POAY aBTONAPKIHTIB, Ta GE3MEYHOr0 PO3MIIIEHHS Y
HbOMY TPAHCHOPTHUX 3ac006iB. [IpOTHIOKEKHI BiicTaHi MiJK aBTOMOOIISIMI HA 3aKPUTUX MAPKIHTaX MOJKYTh BPAXOBYBATUCH CTPAXOBUMU
KOMIAHIsIMU TIPU OIIHI[ PU3UKIB HOIIKO/ZKEHb aBTOMOOIIIB BHACIZOK TOKEK. A TAKOK TTOKEKHO-PATYBAJIbHUMU T APO3/iJaMu, siKi 3a-
JIYYAIOTHCSI /LISt TACIHHSI TAKUX TOKEIXK, /71 BpaXyBaHHsI, IPU 3a0e3IeueHHI Ge3MeKH PATYBAIbHUKIB.

Kio4osi cioBa: nmporuioskeskua Bijcranb Ha apronapkinry, FDS mozxemosanms moskesxi Tesla Model 3, moxkesxa exekrpomo6is.
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BU3HAYEHHS MO>KJIMBOCTI ITOSIBU TOPIOYOTO CEPEZIOBHUIIIA B CUCTEMI 3BEPITAHHSI TA
IIOIAYI BOTHIO (c. 47-54)

10. 0. A6pamos, O. €. Bacmanos, B. I. Kpusiosa, A. O. Muxaiimoxk, I. M. Xmupos

OG6’ekTOM HOCTIIZKEH s € potiec GYHKIIOHYBaHHsSI cCUcTeMK 30epiraHis Ta nogavi BoaHIo. JLociipKyeThess mpobieMa BUHUKHEHHSI
11omemosm6yx0ﬁe6e311equmx cuTyaliii B cucremi 3bepiranns Ta mojadi BOAHIO. [TobynoBaHuil KOMILJIEKC MaTeMAaTUUYHUX MOJeIel st
BHU3HAYEHHST MOBIPHOCTI TIOSIBU TOPIOYOTO CEPeIOBUINA B cucTeMi 30epiranus Ta mojaadi BoaHio. Ileii KOMIIEKC BKJIIOYAE YacTKOBI
MaTeMaTHYHi MOJeJi Il OCHOBHUX eJIeMEHTIB CUCTeMHU, siKi 06’ €iHaHi y3araJbHEeHOI0 MaTeMaTHuHOIO Mozesio. [Ipu nobynosi yact-
KOBUX MaTeMaTUYHUX MOjeJieil BUKOPUCTaHI WMOBIpHOCTI 6e3BiAMOBHOI poOOTH OCHOBHMX €JIEMEHTIB CHUCTEMH, JI0 SIKUX BiIHECEeHI
TpyGONPOBIA Ta rasorerepatop i3 KOHTYpoM crabimisamii Tucky. MMmosipmicTs 6e3BizMoBHOI po6OTH TIpeACTaBICHA Y BUTISI JBOX
MYJIBTHILIIKATUBHUX CKJIAQJOBUX, SIKi BPAXOBYIOTh KaTacTpo(iuHi Ta mapaMeTpuyHi Bi]MOBU OCHOBHUX ejleMeHTiB cuctemu. IIpn Busna-
JeHHi MOBIpHOCTI 6€3BiAMOBHOI POGOTH OCHOBHHUX €JIEMEHTIB CHCTEMH CTOCOBHO IapaMeTPUYHUX BiIMOB BUKOPHUCTAHHI {HTErPaIbHi
(y3arasibHeHi) mapaMeTpu. 30KpeMa, /i ra3oreHepaTopa TAKUMU MapaMeTpaMy € HOTo MocTiitHi yacy. BusHayeHHs MOTOYHUX 3HAYEHD
HOCTIHUX Yacy rasoreHepatopa 3AilCHIOETHCS 3TiAHO i3 PO3POGJIEHUM aITOPUTMOM, OCOOIMBICTIO 1[LOTO AJITOPUTMY € BUKOPUCTAHHS
IUUIST 0TO peastisallii 3HaveHb aMILTI Ty ITHO-4aCTOTHOI XapaKTePUCTUKHI CUCTEMH, SKi BU3HAUYAIOTHCS HA TPHOX AIPiopi 3aJaHNUX YaCTOTAX.
Jlist TunmoBoro Bapianta GOPTOBOI cucTeMy 30epiraHHs Ta MoAavi BOAHIO HaBeACHI KiJbKICHI TOKA3HUKKM WMOBIPHOCTI MOSBU TOPIOYOTO
cepeposuia. [Tokazano, 1o Mpu HeBpaxyBaHHi MapaMEeTPUIHUX BIIMOB OCHOBHHUX €JIEMEHTIB CUCTEMHU BUHUKAE OXUOKA, BEJIMYMHA SIKO]
ckaagae 30,0 %.

OTpuMaHi pe3yJbTaTi MOKYTh OyTH BUKOPUCTAHI ISt OJIEP/KAHHS €KCIIPEC-OIIHKU PiBHS MOXKeKOHEOe3eKn cucTeM 30epiraHus Ta
To/Iavui BOIHIO [IJIsT PI3HUX €TAIiB iX JKUTTEBOTO IIHKJTY.

KirouoBi cioBa: cucrema 36epirants Ta mojgadi BOJIHIO, TOPIOYe cepefoBulle, KatacTpodiuHi BiAMOBY, mapaMeTPUYHI BiAMOBH.



