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The object of the research is the distribution of contact areas
between the plate and offset cylinders. For printing impression in
the offset printing process, it is necessary to ensure the transfer of
printing ink from the ink unit to the printing plate, from the mold
to the rubber-fabric material (deckel) of the offset cylinder and
from the deckel to the printed material. At the same time, the qua-
lity of the prints is ensured by creating the necessary technological
pressure between the plate, offset and printing cylinders, which also
contributes to the deformation of the elastic deckel and the trans-
fer of the ink layer in the contact zone. The transfer of illustrative
and textual information from the form to the deckel of the offset
cylinder occurs due to the actual touch area. Therefore, the study
and calculation of the actual contact area is necessary to study the
transfer of the paint layer in the contact zones. For this purpose,
a review of some studies on contact problems was carried out, their
advantages and disadvantages were discussed. Theoretical and
experimental relations are given. It has been established that micro
protrusions of the surface roughness of the printing plate signifi-
cantly affect the deformation of the deckel. To study the influence
of the surface roughness distribution of the printing plate on the
actual deckel contact area in the contact zone, the interaction of
micro protrusions of the surface roughness of the printing plate
with the deckel surface, leading to additional displacements, was
taken into account.

A method for calculating the number of roughness protrusions is
proposed to further determine the actual deckel contact area and the
actual pressure in the contact zone, taking into account the surface
roughness of the printing plate. Based on the parameters calculated
by the proposed method with known values of the surface rough-
ness of the printing plate in the future it is possible to determine
the actual deckel contact area and the actual contact pressure the
optimal values of which are necessary to ensure the required ink
transfer and print quality during printing. The data obtained also
contribute to the determination of the modes of the printing process
when printing the entire circulation, which leads to an increase in
the circulation stability of printing forms. Increasing the circulation
stability of printing plates allows to save the number of consumed
printing plates. In the future, according to the results obtained, it is
recommended to compile reference data, which are necessary when
setting up and operating the printing machine.

Keywords: actual contact area, roughness, deckle, printing plate,
contact zone, micro-protrusions surface roughness.
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The object of research is the electrical conductivity of bio-
logically active points. Biologically active points as a method of
non-traditional medical procedures and diagnostics, as well as being
used for therapeutic purposes. Although this method has become the
subject of mass research, a complete theory of the method has not
yet been formed. Based on research, it is possible to say that there
are different approaches to explaining the mechanism of action.
These independent studies suggest the existence of unique electrical
properties in the areas of the skin where biologically active points are
located. However, due to technical and methodological problems, it
was not in the interest of the scientific community, and as a result of
solving the problem mentioned in recent history, interest in research
in this field has increased.

Nerve endings, called biologically active points or acupuncture
points, are widely used in alternative medicine. The first step in
electrostimulation of acupuncture points is the localization of the
point. Localization is based on measuring the electrical conducti-
vity of acupuncture points. The article discusses the virtual design
of the measuring device, which is expected to be integrated with
electrostimulators. As a result of the simulation, measurements were
made and the accuracy class of the device was determined. Thus, it
is possible to accurately measure electrical conductivity in biological
objects through this device.

The proposed device is designed on the basis of a modern ele-
ment base. The basic element of the device is Arduino. A voltage
divider scheme was used to determine the electrical conductivity
of Arduino-based biologically active points. The purpose of using
a voltage divider circuit is to protect the Arduino’s analog input
from overvoltage. Based on the measurements, the accuracy class of
the proposed device was determined. As a result of the simulations,
it was determined that the absolute error of the device is 0.463056,
the relative error is 0.005742, and the accuracy class is 0.0463056.

Keywords: clectrical conductivity, biologically active points,
electrostimulation, Arduino Uno, electroacupuncture, voltage divi-
der scheme.
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The object of research is the process of measuring the strength
of the atmospheric electrostatic field. This paper is devoted to an
analytical review and comparative analysis of modern methods and
instruments for measuring atmospheric electrostatic field strength.
The results of scientific research and modern practical technologies,
which are used to develop technical means and increase the accuracy
of measuring the strength of electrostatic fields, are considered.

In the work, the general functional requirements for the hard-
ware of systems for measuring the atmospheric electrostatic field
strength are formed and the main directions of research and practi-
cal tasks for its creation are defined. The design features and charac-
teristics of existing measuring instruments are considered in detail.
The advantages and disadvantages of electrometers, electrostatic
field mills, microelectromechanical electrostatic field mills, and
electric field imaging systems are determined given their portabi-
lity, sensitivity, measuring frequency, accuracy, measurement range,
linearity, and cost. The analysis of the state of modern methods and
measuring instruments for the strength of the electrostatic field
showed that one of the best solutions for measuring the electrostatic
field strength of the atmosphere today is the use of an improved
electrostatic field mill.

Tt was determined that one of the important problems for
ensuring the development of methods and means of atmospheric
electrostatic field strength measuring is the need to generalize the
structure of the measuring instruments and calculate its metrologi-
cal characteristics. It has been established that solving the problem
of increasing the accuracy of atmospheric electrostatic field strength
measurement requires a comprehensive approach based on improving
the design of the sensor structure of the meter, increasing the accu-
racy of navigation and positioning, increasing the autonomy of work,
improving communication and data transmission systems, as well as
ensuring high stability and reliability of work under the influence of
external factors. Improving the structure and improving the charac-
teristics of electrostatic field mills in the future will ensure the neces-
sary accuracy, compactness, and availability for measurement and its
inclusion in the automated system of atmospheric electrostatic field
monitoring and forecasting.

Keywords: clectrostatic measurements, atmospheric electric field,
electrostatic field, measuring instruments, electrostatic field mill.
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The object of the current paper is the protection of information
in the conditions of its interception by technical means of intel-
ligence. According to this goal, considered the existing mathemati-
cal model of signal interception using radio-technical intelligence.
In course of investigation, for getting final results based existing
mathematical model analyzed the optimal scheme of signal detec-
tion with the help of intelligence receiver. As a result of this activity
occurs four potential cases of signal detection which compared with
established threshold H and accompanied by one of two error types:
incorrect decision about the signal absence or incorrect indication
of its presence. On the basis of the given cases suggested one of
the possible variant for protecting of signal that goes beyond the
controlled zone.

Using such dependencies as: an expression of the power flux
density of radio electronic device antenna on its distance to the
receiver in the direction of maximum radiation, the formula of signal
power at the input of the receiving antenna, the ratio of the anten-
nas coefficient of amplification and its effective scattering area was
obtained: the dependence for calculating the power of output signal
sufficient for reception within the controlled zone, but insufficient
for its interception by technical means beyond its borders. Also, ob-
tained graphical dependencies of minimal coefficient of amplification
of transmitter antenna from maximal coefficient of amplification of
transmitter antenna, from wavelength of radiation and from distance
between transmitter and receiver.

Based on research results formed the conclusion regarding
proposed method of information protection based on the mathe-
matical model of the information leakage channel applying for
radio intelligence.

Keywords: telecommunication, radio engineering, technical pro-
tection of information, signal reduction, signal interception, radio
intelligence.
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The object of research are hydrodynamical processes in fuel
delivery system of marine diesel engine of type RT-flex with accumu-
late fuel injection system of type Common Rail. The problem, being
solved, is maintenance of an effective operation of the specified diesel
engines due to perfection work of their fuel equipment.

The results of simulation modeling of the injection process by
accumulator fuel delivery system Common Rail of the 50RT-flex en-
gine are presented. On the basis of the functional diagram of system,
a calculation model has been compiled that provides a description of
the operation of the systems main blocks.

The load characteristic of the fuel equipment is built in the
traditional version — the dependence of the fuel delivery parameters
from the engine load at a constant speed. For the system under con-
sideration, the control element is the valve assembly connecting the
injection control unit (ICU) with injectors. The parameters of the
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load characteristic in this study are modes with a constant engine
speed =124 rpm and a change in the opening angle of the control
valve in the range — ¢,=6.6-14.4 °CA.

The parameters of the devices that largely determine the charac-
teristics of the fuel delivery and the quality of the working processes
of a diesel engine are considered in more details. Such an element of
the system is ICU, the working body of which is the dosing piston.
The main parameters of its operation when delivering fuel are the
magnitude and speed of the stroke. For the load characteristics
in the accepted range of the valve control valve opening angle o,
from 6.6 to 14.4 °CA (2.18 times), the piston stroke was /,=4.29—
8.61 mm (2.0 more). In this case, the dependence of £, on @, is linear.

Area of use of the data received during research, ship crews and
the shore services providing operation of vessels are. A material
is applied in process of high school and is already used in various
educational forms. The given researches are useful to developers and
builders of marine diesel engines of a considered class.

Keywords: common rail system, load characteristics, fuel delivery
parameters, control unit, kinematics of elements.
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The object of the research is elastic plates located across the
movement of the solution on the vibrosieve. The problem of uniform
distribution of material on the surface of the sieve is considered,
which is solved with the help of the design proposed in the work.

Tensometry was used as a research method with subsequent
processing of the results on an elector computer. In the course of the
research, an analog-to-digital converter developed and manufactured
at the Department of Mechanization of Construction Processes
of the National University «Yuri Kondratyuk Poltava Polytech-
nic» (Ukraine) was used. As well as a computer with a free COM-1
port, <PROGRAM.EXE» software and a spreadsheet editor, strain
gauges in the form of strain gauges with two pasted tensor resistors
connected by a half-bridge circuit.

The paper proposes a fundamentally new scheme of a vibrosieve
with additional working bodies in the form of elastic plates located
across the movement of the solution on the sieve. The elasticity and
mass of the plates are selected in such a way that their oscillations
during the operation of the vibrosieve exciter are close to resonance.
At the same time, the mode of vibration of the vibrosieve itself is far
beyond resonance. As a result, a higher-quality and energy-efficient
cleaning of the washing liquid will be obtained. This is due to the
fact that the proposed cleaning method has a number of features, in
particular, dispersion of drilling fluid over the entire surface of the
vibrosieve and maximum loading of the entire working surface of
the sieve to avoid dead zones. Thanks to this, it is possible to obtain
resonant oscillations. In comparison with known analogs that work
in a resonant mode, this provides advantages in the cleaning of
drilling mud. The amplitude of oscillations of elastic plates reaches
1.2—1.5 mm, which is significantly greater than the amplitude of
oscillations of a vibrating table.
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In practice, it will be possible to use the proposed fundamen-
tally new scheme of a vibrosieve with additional working bodies in
the form of elastic plates that work in a resonant mode, as a way of
supplementing vibrosieves that are in use or new when manufactured
at manufacturers’ factories.

Keywords: vibrosieve, natural oscillation frequency, drilling fluid,
drilled rock, working body, mechanical oscillations.
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One of the innovative directions of heat treatment of soil in the
technologies of decontamination from pesticides, oil products and
disinfection is heating in a microwave electromagnetic field. Numeri-
cal studies testify to the effectiveness of the microwave treatment
method. This is due to the peculiarities of the interaction of the
microwave field with dielectric materials. Unique effects arise, such
as the possibility of local heating, volume heating of the material,
unidirectionality of pressure and humidity gradients. This contri-
butes to the intensification of transfer processes and the possibility
of energy savings. However, the challenge at present is to determine
the processing regimes, including load mass, specific microwave field
power, electric field strength, material layer thickness, and processing
time, under which the microwave method will be energy efficient.
Conducting multifactorial experimental studies allows determining
the conditions of energy feasibility of microwave soil treatment.
Therefore, the object of research is the process of heating a dense
layer of soil under the action of a microwave electromagnetic field.

The results of studies on the effect of microwave treatment of soil
contaminated with organophosphorus pesticides, contaminated with
petroleum products, and under what conditions the qualitative effect
was obtained, as well as the results of the effect of the microwave field
on the pathogenic microflora of the soil used for growing plants, were
considered. The high quality of implementation of soil treatment
technologies is determined. Energy efficiency was determined on the
basis of data on temperature and moisture content, analysis of ther-
mograms of microwave heating of chernozem and clay soil, analysis
of the influence of material layer thickness, influence of dielectric
properties and power of the microwave field. According to the results
of thermal calculations, the values of the efficiency of the microwave
chamber and the intensity of the electric field were determined,
which are recommended as the basis for scaling in order to transfer
the experimental results to industrial installations.

During the research, specific experimental methods of research
under microwave heating conditions, analytical methods of thermal
calculations, developed by the authors of the experimental research
methodology were used. Experimental studies were carried out on
the installation created by the authors. The results of the research are
intended for the wide implementation into practice of technological
calculations of microwave chambers for heat treatment of soils, in-
tensification of disinfection processes under the conditions of energy
efficiency of the transformation of the energy of the microwave field
into the internal energy of the soil.

Keywords: disinfection technologies, experimental studies, ener-
gy efficiency, heat of transformation, thermal calculations, effi-
ciency factor.
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PO3POEBKA CXEMH PO3MOAUTY MMOLAKOK KOHTAKTY MIM ©®0PMHHUM TA OPCETHUM UMNIHAPAMH cropixku 6-8

Eldar Aliyev, Shahnam Ismailova

OG6’ €KTOM JIOCIIIZKEHHSI € PO3TIOILJI TUIOIAI0K KOHTAKTY MisK (hopMHUM Ta ohceTHUM TusriHApamu. JIjist ApyKyBaHHs BiAGUTKIB B ohcer-
HOMY JIPYKOBAHOMY IPO1Ieci He0OXiHO 3abe3eunTn iepefady ApyKapebkoi dapbu 3 anmapary 3 dbapbamu Ha 1pykapcbky hopmy, 3 bopmu Ha
TYMOBOTKaHUHHIIT MaTepias (1eKkesb) ohCceTHOro MTIH/Pa, a 3 AeKesst Ha APYyKOBaHmid Matepia. IIpu 1iboMy sIKicTh BitOUTKIB 3a6e3medy-
€ThCsT CTBOPEHHSIM TEXHOJIOTIYHOTO HEOOXIHOTO TUCKY Mizk (GOPMHIM, OCETHUM Ta IPYKAPCHKUM IIJTiHAPAMI, SIKE TaKOXK crpusie aedop-
Maril mpy’KHOTO JIeKesIio Ta repezadi mapy dapou B 30Hi konTakty. [Tepegada imocTpatiBHOI Ta TeKcTOBOT iH(GOpPMAaILiil i3 popmu Ha eKeb
odeeTHOTO MUITHAPa BiAOYBAETHCS 3a PaXyHOK (haKTHYHOI TION TOpKatisa. ToMy BUBYEHHS Ta PO3paxyHOK (haKTHYHOI TION[ KOHTAKTY
HeoOXi/IHe I A0CTiIKeH s epeaadi papboBoro 1apy B KOHTAKTHUX 30HaX. 3 Ii€I0 METOIO 6yJ10 IIPOBE/IEHO OTJISJL IeIKUX JIOCJIi/KEeHb,
TIPICBSIYEHNX KOHTAKTHIM 3aBJIaHHsIM, 0OTOBOPEHO iX TepeBarn ta Hemostikn. HaBeeHo TeopeTnyHi Ta eKCIepUMEHTAIBHI CITiBBIAHOIIECHHSI.
Bceranosieno, 1110 MikpOBUCTYIIH MIOPCTKOCTI TIOBEPXHI APYKAPChKO1 (hOPMU 3HAYHO BILTMBAIOTL Ha Jedopmaitiio gekesio. /s gociisKeHs
BIIJIMBY PO3TIOJIITY IOPCTKOCTI MOBEPXHi APyKapchkoi (hopmu Ha (haKTHUHY TIJIONLY KOHTAKTY JeKess B KOHTaKTHiii 30Hi, BpaXOBaHO B3a€EMO-
JliT0 MiKPOBHCTYTIiB MIOPCTKOCTI TIOBEPXHi APYKAPCHKOI (hopMHU 3 TOBEPXHEIO JAEKEJIIO, 10 TPU3BOISATH /10 I0JATKOBHX 3CYBiB.

3aIporoHOBAHO METO/IMKY PO3PAXYHKY KiJIbKOCTI BUCTYIIB IIOPCTKOCTI, /IS TOJIAJIBIIIOTO BU3HAYEHHS (DAaKTHYHOI IJIOILI KOHTAKTY JleKe-
Jis1 Ta PAaKTUIHOTO THCKY B 30HI KOHTAKTY, 3 YPaXyBaHHIM IIOPCTKOCTI TIOBEPXHI ApyKapchkoi ¢popmu. Ha ocHoBi mapameTpiB, po3paxoBaHuX
3a 3aIPONOHOBAHOI0 METOMKOIO IIPH BiIOMUX 3HAUEHHSX IOPCTKOCTI MMOBEPXHI APyKapchbKoi (hopMHU, HA/lali MOKHA BUSHAYUTH (DAKTHUHY
IUIOIILY KOHTAKTY JeKes Ta (haKTUYHUHA KOHTAKTHUH THCK, ONTHMAJbHI 3HAYCHHS IKNX € HeoOXiAHUMY J7is 3abe31edeHns HeoOXiAHOoro Tie-
penecentst (hapOu Ta AKOCTI BIAGUTKIB 11iz yac apyKy. OTprMani Jami TakoK CIPHUIOTh BU3HAYEHHIO PEKUMIB JAPYKOBAHOTO TIPOLECY TIijl yac
JIPYKY BCbOTO THUPAXKY, 1110 TIPU3BOAUTD /10 MiBUIECHHS THPAXKY CTIHKOCTI pykoBaHuX (GopMm. IlifBuiieHHs Tupaxky cTifikoCTi APYKOBAHUX
¢op™m 7103BOJIIE EKOHOMUTH KiNBbKIiCTh APyKOBaHUX (opmM, mo croknBaioTbesd. Hagmaii, 3a orpumannmu pesysbrataMiu, PEKOMEHIYETHCS
CKJIACTH JIOBIZIKOBI IaHi, 110 € HEOOXIIHUMU TIPU HaJIAlITyBaHHI Ta eKCILIyaTalii ApyKapCcbKOl MallnHU.

Kmouogi cnoga: hakTiuHA 17T0TA KOHTAKTY, IOPCTKICTD, IEKED, IPYKapchka (hopMa, 30Ha KOHTAKTY, TMOPCTKICTh TTOBEPXHI MiKPOBUCTYTIIB.
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BIPTYAJILHHIA AU3AHH BHMIPHOBANLHOIO NMPHCTPOI0, INTETPOBAHOrD B ENIEKTPOAKYNYHKTYPHH CTHMYNATOP
HA ARDUIND cropinku 9-15

Gadir Gafarov

OO6’eKTOM JOCTIIUKEHHS € eJIEKTPOIPOBIAHICT GI0JOTIYHO AKTUBHUX TOYOK. BiOJOTIYHO aKTUBHI TOUKH BUKOPUCTOBYIOTHCS SIK METO[
HETPAJNIIITHOI METUITITHN Ta IaTHOCTUKM, a TAaKOXK 3 JiKyBaJbHOIO MeTOI0. X0o4a Teil MeTO/] CTaB MPeIMETOM MACOBUX JOCJIKEHb, ITiJTic-
Ha Teopist MeToy 1iie He cchopmoBana. Buxomsun 3 1ociii/pkeHb, MOKHA CKAa3aTH, 110 iICHYIOTh Pi3Hi MiXO/H 0 MOSICHEHHST MEXaHi3My [il.
11i He3aseKHi IOCIIDKEeHHS CBIIYaTh PO ICHYBaHHS YHIKAIBHUX €JIeKTPUIHUX BIACTHBOCTEN Y IJITHKAX TTKIPH, Jie POo3TalioBaHi 6io10riaHo
akTuBHI Touku. OJIHAK Yepes TeXHIYHI Ta MeTOA0JOTiuHI pobaemu 1e He GyJI0 B iHTepecax HayKOBOI CIIJIBHOTH, a B Pe3yJbTaTi BUPIlIeHHs
3rajianoi pobJieMu B HOBITHII icTOpil iHTEpec 10 0Ci/UKeHD y 1iii Tasmysi 3pic.

HepBoBi 3akinuenHs], siki Ha3MBAIOTH GIOIOTIYHO AKTHBHUMHU TOYKAMIT 200 TOYKAMH aKyMyHKTYPH, ITHPOKO BHKOPHCTOBYIOTHCSI B HETPa-
auniiniit Mepuuni. [lepumm etarnom eekTpocTUMYJIALIT aKyIIyHKTYPHIX TOUOK € iX jlokastisauis. Jlokasizaitis 6a3ye'rbc;1 Ha BUMipPIOBaHHI
€JIEKTPOTIPOBIAHOCTI AKYIYHKTYPHUX TOYOK. Y POOOTI PO3IIISTHYTO BIpTYaIbHUIT IM3AH BUMIPIOBAJILHOTO TIPUCTPOIO, SIKUIT MepeibadacThest
IHTErpyBaTH 3 €JIEKTPOCTUMYJISTOPAMU. B pe3ysbrari MoestoBanHs OyJIi IIPOBe/IEH] BUMiPIOBAHHS Ta BU3HAYEHO KJIAC TOYHOCTI MIPUCTPOIO.
TakuM YHHOM, 32 JIOTIOMOT0IO I[HOTO MPUCTPOIO MOYKHA TOUHO BUMIPIOBATH €JICKTPONPOBIAHICTH Y Giosoriunux 06 eKTax.

3anpornoHoBaHuil MPUCTPIil po3pobJenuii Ha OCHOBI cydacHol eneMenTHOI Gasu. Bazosum esemenToM npuctpoio € Arduino. [lis Busma-
YEHHSI €JIEKTPOIPOBIAHOCTI Gi0IOTUHO aKTUBHIX TOUOK Ha 6asi Arduino 6yJ0 BUKOPUCTAHO CXeMy [iJIbHUKA HATIPYTU. METOK BUKOPUCTAHHS
CXeMH AiTbHUKA HATPYTH € 3aXHCT aHamoroBoro Bxoay Arduino Bix mepenanpyru. Ha ocHoBi TpoBeieHNX BUMIpIOBaHb 0yJI0 BH3HAYEHO KIac
TOYHOCTI 3aIIPOIIOHOBAHOTO IPKUCTPOIO. B pesyibraTi MojientoBatHst 6yJI0 BUSHAYEHO, 1110 abCOJ0THA TOXUOKa MPUCTPOoto ctanoBuTh 0,463056,
BignocHa noxubka — 0,005742, a kaac tounocti — 0,0463056.

Kmouosi cnosa: e1eKTPONIPOBIAHICTD, GI0JOMYHO AKTUBHI TOUKH, ejekTpocTumydisiiis, Arduino Uno, eJleKTpoakyIyHKTypa, cXeMa JiJib-
HUKA HAIPYTHU.
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AHAJI3 CYYACHHX METOAIB TA 3ACOBIB N BUMIPHOBAHHA HANPYMEHOCTI ENEKTPOCTATHYHHKX TOMIB
ATMOC®EPH cropinku 16-24

NMoewexnko 0. A., Bamcenos B. T

OO6’eKTOM JIOCITIIKEHHsI € MPOIIEC BUMIPIOBAHHSI HAIPYKEHOCTI €JIEKTPOCTATHYHOTO 1moJist arMocdepu. /lana po6oTa mpUCBsYeHa aHa-
JITUYHOMY OTJISILY Ta HOPIBHSAJIBHOMY aHai3y Cy4acHUX METO/B i IPUIajiB BUMiPIOBAaHHS HAMPYKEHOCT] eJIeKTPOCTATIHYHOTO MO aTMO-
cdepu. Po3ristHyTO pesy ibraTii HayKOBUX [TOCI/KEHb Ta CyYacHi MPaKTUYHI TeXHOJIOTII, sIKi BUKOPUCTOBYIOTCS /IS PO3POOKH TEXHIUHUX
3ac00iB Ta TMBUIEHHST TOYHOCTI BUMIPIOBAHHS HAIPYKEHOCTI €I€KTPOCTATIMYHKX TIOJTIB.

VY poboti chopmoBaHO 3aranbHi (hYHKIIOHATBHI BUMOTH 10 anapaTHOTO 3a0e3NeveHHs] CHCTeM BUMIPIOBAHHS HAIIPY/KEHOCTI eJIeKTPO-
CTaTUYHOTO 110J1s1 aTMOC(epH Ta BUSHAYCHO OCHOBHI HAIPSIMU JIOCJII/IKEHD 1 IPAKTUYHI 3aBJIaHHS 110710 HOTO CTBOPEHHS. JleTanbHO posriis-
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HYTO KOHCTPYKTUBHI 0COOJIMBOCTI Ta XapaKTEPUCTUKU ICHYIOUMX 3ac00iB BUMIpIOBaHHs. BU3HAUCHO TIepEBAru Ta HEOMIKK €l1eKTPOMETPIB,
€JIEKTPOCTATHYHIX TOTBOBUX MJIMHIB, MiKPOETEKTPOMEXAHIYHIX €J€KTPOCTATHYHUX MOJbOBUX MJINHIB, CHCTEM (hOPMYBAIHS 300pasKeHHs
€JIEKTPIYHOTO TIOJIA 3 OTJISILY Ha iX MOOLIbHICTD, Yy TJIUBICTD, YaCTOTY BUMIPIOBAHHSI, TOUHICTD, ialla30H BUMIPIOBAHHS, JIHIHICTD i BapTiCTD.
Amagtiz cTaHy CydacHUX METOMIB i 3aC00iB BUMIPIOBAaHHS HAPY/KEHOCTI €JIEKTPOCTATUYHOTO MOJIST TTOKA3aB, 10 OHUM i3 HAIKPAIUX PillleHb
JUIS. BUMIPIOBAaHHS HAIPY>KEHOCT] eJIeKTPOCTATHYHOTO MO aTMochepn Ha ChOTOJHINIHIN JIeHb € BUKOPUCTAHHS BIOCKOHATIEHOTO MJIMHA
€JIeKTPOCTATUYHOTO MOJIA.

Busmnaueno, 1110 OIHI€T0 3 BKINBHX TTPoOJIeM /Tst 3abe3IedeH st po3poOKM METO/IB i 3ac00iB BIMIPIOBAHHS HAMPYKEHOCTI €IEKTPOCTa-
THYHOTO MOJIsE aTMOChEPH € HEOOXIHICTh y3aralbHEHHsI CTPYKTYPU 3ac00iB BUMIPIOBAHHS Ta PO3PAXYHKY HOTO METPOJIOriYHHMX XapaKTe-
pucTuK. Beranosiieno, 1o BUpinieH st TpoOaeMy TABUIIEHHS] TOYHOCTI BUMIPIOBAHHST HAIIPYKEHOCTI €IEKTPOCTATIHYHOTO MOJIsT aTMochepn
MoTpedye KOMILUIEKCHOTO THAXO/Y, SIKIi 6a3y€eThCsl HA BIOCKOHAJIEHHI KOHCTPYKINii CEHCOPHOT CTPYKTYPH JIHYMIBHIKA, TiBUIEHH] TOYHOCTI
HaBirarii Ta MO3UIIOHYBAHHI, Mi/IBUIEHHI aBTOHOMHOCTI POGOTH, BIOCKOHAJICHHI CHCTEM 3B'I3KYy Ta repejiadi JaHux, a TakoK 3a0e3TeueH ]
BHCOKOT cTabiIbHOCTI Ta HaAi#iHOCTI pOGOTH i/ BILIMBOM 30BHIIIHIX (hakTOpiB. YAIOCKOHAJEHHS CTPYKTYPHU Ta TABUIIEHHS XapaKTepPUCTUK
MUIMHIB €JIEKTPOCTATUYHOTO MOJIst B MAOYTHHOMY 3a0€311eunTh HeOOXIIHY TOUHICTh, KOMIIAKTHICT 1 IOCTYIHICTh BUMiPIOBAHHS Ta BKIIOUEH-
Hs HOTO B aBTOMATN30BaHy CHCTEMY MOHITOPUHTY Ta MPOTHO3YBAHHS €JIEKTPOCTATHYHOTO OIS aTMochepn.

Kmo4oBi cnoBa: e/ieKTPOCTATHYHI BUMIPIOBAHHS, eJIEKTPUYHE I10Jie aTMOCc(hepH, eJIeKTPOCTaTUYHE 110J1e, BUMIPIOBAJIbHI IIPHJIA/N, MJIIH
€IeKTPOCTATUYHOTO MOJIA.

DOI: 10.15587/2706-5448.2023.286193
BM3HAMEHHA HEOEXIHOIO PIBHA CHTHANY ANA 3AXHCTY IHPOPMALIE B YMOBAX ii NEPEXOMMEHHA TEXHIYHHMH
3ACOBAMH PO3BIIKK cropinku 25-28

O06’ekrom manoi poboTu € 3axucT iHGopMmalli B yMoBax ii MepexorieHHs TeXHIYHIME 3ac00aMi PO3BiAKK. BiAoBifHO 10 mocTaBieHol
METH, PO3IJISTHYTO ICHYI0Yi MaTeMaTHyHi MOJe/I TIePeXOTIIeHHsT CUTHAIIIB 3ac00aMy palioTeXHIYHOT po3BiaKu. B X011 1ociKeH s, 1J1s OTpu-
MaHHsI KiHIIEBUX PE3YJIBTATIB, CIUPAIYUCEH HA ICHYIOUY MAaTEMATUYHY MOJIEb, GYJIO TIPOAHAIIZ0BAHO ONITUMAJIbHY CXEMY BUSIBJICHHS CUTHAILY
3a JIOTIOMOTOIO PO3BilyBasIbHOTO TIpuiiMaya. B pe3ysbrati BUAIZIEHO YOTHPU MOKJINBHUX BUITQJKN BUSBJIECHHS CUTHATY, SKi TOPIBHIOBAJINCS
3 BCTAHOBJIEHUM [OPOTOM H i CyIPOBOKYBAJIUCS OHUM 3 IBOX THIIB IIOMUJIOK: TOMUJIKOBKM PilllEHHSIM 1IPO BiZICYTHICTH CUTHATY ab0 IMo-
MUJIKOBOIO iH/inKai€eo fioro HasBHOCTi. Ha ocHOBI HaBeeHNX BUNA/IKIB 3aIIPOIIOHOBAHO OJIMH 3 MOSKJIMBUX BapiaHTIB 3aXUCTy CUTHAILY, 1[0
BUXO/IUTD 32 MEKi KOHTPOJIHOBAHOI 30HN.

BUKOPUCTOBYIOYM HACTYIIHI 3aJI€)KHOCTI: BUPa3 /Il BUBHAYEHHS HJIBHOCTI TIOTOKY MOTY/KHOCTI aHTEHH PaiioeseKTPOHHOTO 3ac00y
Bi/l BiZicTaHi 10 mpUiiMaya B HAIPSIMKY MaKCUMATBHOTO BUIIPOMIHIOBAHHS, (DOPMYJTy TIOTY’KHOCTI CUTHAJIY HA BXOi IPUIMaIbHOI aHTEHH,
criBBigHONIEHHS KoedilienTa mifcuaents anTenn ta ii eeKTUBHOI MII0MIi po3ciloBanis, GYJI0 OTPUMAHO: 3aMEKHICTD A PO3PAXYHKY
BEJUYNHU BUXIJIHOTO CUTHAJIY JOCTATHBOI TSI TIPUHOMY B MeKaX KOHTPOJBOBAHOI 30HU, ajie HEJOCTATHBOI /I MEPEXOIIEHHS TeX-
HiuHUMHK 3acobamu 3a ii Mexkamu. Takok orpuMmano rpadiuni 3aneKHOCTI MiHIMAIBLHOTO KoedillieHTa MiJCUICHHsT aHTeH! TepeaBada
Bi/l MAaKCHMaJIbHOTO KoedillieHTa 1Ti/ICH/IeHHs aHTeHN T1epe/iaBaya, Bi/l JOBKIHU XBIJI BUTIPOMIHIOBAHHS Ta Bijl Bi/ICTaHi MiX IepesaBayeM
i mpritMavyeM.

3a pesyJsbrataMul JI0CTiKeHb ¢HOPMOBAHO BUCHOBOK IIO/I0 3AIIPOIIOHOBAHOTO METOJY 3aXUCTy iHdhopMallii Ha OCHOBI MateMaTUYHOI
MoJiesTi KaHary BUTOKY iH(opMartii, 1o 3aCTOCOBY€ETBCA IS PAliOTEXHIYHOI PO3BIIKMI.

Kmouosi cnosa: TesleKoMyHiKallii, pazioTexHika, TexHiuHUI 3axucT iHdopMallii, ocaabIeH st CUrHaLY, ePeXOIIeHHs CUTHAIY, PajlioTex-
HIUHA PO3BijIKa.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY

DOI: 10.15587/2706-5448.2023.286277
PO3POBKA if AHANI3 HABAHTAMYBAILHOI XAPAKTEPHCTHEY AKYMYNATOPHOI CHCTEMM BIIOPCKYBAHHA NAIMBA
COMMON RAIL IBHI'YHA SORT-FLEX cropinku 29-33

Monoeunxa E. M., Ta6ynincekuii I. M.

OG6’ e€KTOM JOCIIPKEHHS € TIAPOANHAMIYHI TPOIECH B CUCTEMI AIMBOIIOAAYl CYAHOBOTO MaoobepToBoro ansesns tuiry RT-flex 3 akymy-
JIAITOPHOIO CHUCTEMOIO yropckyBanHs maansa Common Rail. TIpo6aemoro, mo BupinryBamnacs, € 3abesnedeHns e(eKTUBHOTO BUKOPUCTAHHS
JIM3eJIiB 3a3HAYEHOT0 THITY 332 PAXyHOK yJOCKOHAJIIOBAHHS €KCILTyaTallii X MaJnBHOI arapaTypu.

B po6oti mpencTaBieHo pe3yJbraTi iMITAIliiHOrO MOJIETIOBAHHS MPOIECY BIOPCKYBAHHS aKyMYJISITOPHOIO CHCTEMOIO MOJIaui TajuBa
Common Rail gsuryna 50RT-flex. Ha ocHoBi (hyHKILOHATBHOT CXeMI CHCTEMH CKJIAJEHO PO3PaXyHKOBY MOJIENb, IKa HaJa€ Omnuc poObOTH
OCHOBHUX GJIOKIB CHCTEMHU.

HaganraskyBasbHa XapaKTepUCTHKA TTAJTMBHOI arapatypu mo0Oy/10BaHa B TPaAMIITHOMY BapiaHTi — mapaMeTpH MaJiBOIOadi 3a/Ie5KaTh
Bi/l HABaHTAXKEHHsI ABUTYHA NPU TOCTIiHIH yacToTi obepranus. /st cucteMu, 10 PO3IIAMAETHCA, KEPYIOUNM €JIEMEHTOM € KJalmaHHui
By30J1, O 3’eaHye 6J0k kepyBanHs BropckysanusM (BKB) 3 dopcynkamu. [TapamMeTpaMu HaBaHTaKyBaJTbHOI XapaAKTEPUCTUKY B IAHOMY
JOCJIDKEHH] € PesKUMUE 3 TIOCTIHHOIO YacToTo10 0bepTanust ABUTYHa =124 06/XB i 3MiHOIO KyTa BIIKPUTTSI PETYJIIOI0YOTr0 KJIanaHa B iana-
30Hi — ¢,=6,6—14,4 °CA.

Binpmr getasbHO PO3TASHYTO MapaMeTpPH TIPHCTPOIB, SKi 3HAYHOIO MipoI0 BH3HAYalOTh XapaKTePUCTUKN MaJNBOINOAAYi Ta SKIiCTh poO-
604UX MPOIECIB AN3EIBHOTO ABUryHA. TakuM eneMeHTOM cucremu € GJIOK KepyBaHHsi BropckyBanHsiM BKB, pobourm opranom sikoro
€ no3ytounii nopurerb. OCHOBHUMHE MapaMeTpamMu HOro poOOTH MPH MOAaUi MAINBa € BeJMINHA Ta IBUAKICTD X0y, [l HaBaHTaKyBaJTbHUX
XapaKTEePUCTHUK B MPUITHATOMY /lialla30Hi KyTa BiIKDUTTS KJIaana yIpaBJIinus @, Bix 6,6 no 14,4 rpax. (B 2,18 pasu pisHUIT) Xif TOPITHS
craHoBuB /,=4,29-8,61 Mm (B 2,0 pasu Gizbiue). IIpu oMy 3anexHicTs f, Bif @, € iHiiiHOIO.
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Ob6s1acTio BUKOPUCTAHHS JIAHUX, OTPUMAHUX Y XOJIi OCHI/KEHHsI, € CYAHOBI exinaki it 6eperosi cayx6u, mo 3a6e3neuyoTh eKCIrya-
Taiio cyzen. MaTepiain BBeJeHo B MPAKTHKY I y’ke BUKOPHCTOBYIOTHCS B Pi3nuX (opMax HaBUATIBHOTO MPOIECY BUIOTO HABYATHHOTO
saxaany. Jlani qocaipkerts KopucHi po3pob/oBadaM i OyaiBeIbHIKAM CYAHOBUX AU3EJIB PO3IJISTHYTOTO KJIacy.

Kmovoei cnosa: cucrema Common Rail, HaBaHTa)KyBaTbHa XapakTepuUCTHKa, MAPaMETPU Mojadi MaanBa, OI0K KepyBaHHS, KiHEMaTHKA
€JIEMEHTIB.
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JNOC/IIMEHHA POE0YHX MAPAMETPIB KOMMMBAHDL BIEPOCHTA E/IOKY OYMLUEHHA MPOMUBANBHOL PIAMHU  cropinku 34-39

Cypaxxo T. 0., Koo M. 1, Kysy6 10. 0., Kmouxos 0. A, Py6ens B. B.

OO0’ eKTOM JIOCTIIKEHHS € IPY/KHI IJIACTHHY, PO3TANIOBAHKX TIOTIEPEK PyXy Po3unHa Ha Bibpocuti. PosrisHyTa npobiema piBHOMIPHOTO
POBIO/IY MaTepiay 1Mo MoBepXHi CUTa, IKa BUPIIIYETHCS 32 OTIOMOTOIO 3allPOTIOHOBAHOI B POOOTI KOHCTPYKILii.

¥V sKocTi MeToza IOCTiIKEeHHST BAKOPUCTOBYBAJIACST TEH30METPIst 3 TIOAAMIBIION 0OPOOKOI0 PE3YJILTATIB Ha eJIEKTPOHHO-00UHCIIOBATbHIN
mammai (EOM). B xozi gocmiiskeH st BHKOPHCTOBYBAIMCS aHAJIOTO-IIU(DPOBHUIT epeTBOPIOBaY, PO3pOOICHUI Ta BUTOTOBIEHUT Ha Kadeapi
Mexatizailii OyniBesnbHux npoiecis Harionanbraoro yhisepeurery «ITosnrasebka nositexuika imeni Opis Kongparioka» (Ykpaina). A takosxk
EOM 3 Binbanm nioprom COM-1, nporpamue 3abesnedentss «PROGRAM.EXE» Ta pefiaktop eJIeKTPOHHUX TaOJIHIb, TEH30aTINKH Y BU-
Ui TeH300AKH 3 IBOMA HAKJIEEHUMU TEH30PE3UCTOPAMU, 3 €THAHIMI HATIIBMOCTOBOIO CXEMOIO.

B po6oTi 3anpoNOHOBAHO TPUHIIMIIOBO HOBY CXeMY BiOPAIiHOro cuTa 3 I0AaTKOBUM POOOUUM OpraHaM y BUTJISI TPYKHUX [LIACTUH,
PO3TAIIOBaHUX TMOTIEPeK PyXy po3uynHa Ha cuti. [IpyskHicTh i Maca ruracTun migibpani TakuM YUHOM, 00 X KOJMBAHHS B TIpotieci poboTn
BiOpO30OyIKyBava cuta Oysn 6au3bKUME 0 pesoHancy. [Ipu 1boMy peskum Bibpallii caMoro BiOpaliiiHoro cura € JajgeKko 3a Pe3OHaHCHUM.
B pesyabrati Gyie oTpuMaHo OibIn SIKiCHe Ta eHeproeeKTUBHE OUMIEHHST TPOMUBATBHOI pinHu. I1e OB’ A3aHO 3 TUM, 110 3aITPOIIOHOBAHMI
CIIoci6 OYMCTKI Ma€ psii 0COOINBOCTEl, 30KpeMa, po3ciloBarHs 110 BCill moBepXHi BiOpaiiiinoro cuta 6ypoBoro posurta Ta MaKCUMaJIbie 3a-
BaHTaKEHHsT BCi€T poOOYOI MOBEPXHI CUTA [/l YHUKHEHHST MEPTBUX 30H. 3aBIAKU 1[bOMY 3a0€3E€UYEThCSA MOKIMBICTH OTPUMAHHS PE3OHAHC-
HUIX KOJIMBaHb. Y TIOPIBHSIHHI 3 BIIOMUMI aHATOTaMH, SIKi TIPAITIOIOTH B 3aPE30HAHCHOMY PEKIMI, Tie 3a6e3Meuye IepeBari B O4ncTIl GypoBoro
PO3uKHy. AMILIITY/Ia KOJIMBAaHb TIPYKHUX TIACTHH csara€ 1,2—1,5 MM, 1110 cyTTEBO Giiblile aMILITY1 KOJIUBaHb BiGPOCTOIY.

Ha mpaxTuiti MoKIMBO Oy/1e BIKOPUCTATH 3allPOTIOHOBAHY MPUHIIMIIOBO HOBY CXeMy BiOpalliifHOTO cuTa 3 T0AaTKOBUM pOOOYMM OpraHaM
Y BUIJISIII MPYKHUX [UIACTUH, SIKi TIPAIOIOTh B PE30HAHCHOMY PEKIMI, CIOCOOOM TOYKOMILIEKTYBAHHS BiOPAIIHHUX CUT, 110 3HAXOISTHCS
y BUKOpUCTaHHI a00 HOBUX IIPY BUTOTOBJIEHH] Ha 3aBO/IaX BUPOOHMKAX.

Kmouosi cnosa: BiGpaiiiiite cuTo, YacTOTa BAACHUX KOJUBaHb, OYPOBUI po34nH, BUOYpeHa opoa, poO0UYnil opra, MeXaHiuHi KOJTUBaHHSI.
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OLIHKA EEKTHBHOCTI MIKPOXBUNbLOBOI'0 HATPIBY I'PYHTIB cropinku 40-47

Boxpapenxo 0. C., Bowkoza L. JI.

OnHuM 3 iIHHOBAIIHUX HATIPAMKIB TEPMOOOPOOKH IPYHTY B TEXHOJIOTISAX 3HE3aPAKEHHS BiJl IIeCTUIUIB, HAPTONPOLYKTIB Ta aesinderii
€ HarpiBaHHs B MiKPOXBIJIBOBOMY €J€KTPOMArHiTHOMY 1oJii. UncenbHi AOCTiDKEH S cBi9aTh PO eeKTUBHICTh MiKPOXBUIBOBOTO METOLY
00po6Ku. Ile nos’s3aH0 3 0COOIMBOCTAM B3a€MO/Iii MiIKPOXBHJIBOBOTO IOJISA 3 CJICKTPUYHUMK MaTepiasamu. Bunukaiors yHikaabHi edexrn,
TaKi SIK MOKJIMBICTD JIOKAJIBHOTO HATPiBaHHs, 00’€MHe HarpiBaHHsI MaTepiasry, OJJHOCIPSIMOBAHICTD IPAIIEHTIB TUCKY Ta BosiorocTi. Ile cripusie
inTercudikaiii mporecip nepeHecer st Ta MOKJINBOCTI eHeprozaomiakerts. [IpoTe Ha ganuii yac mpobJaeMolo € BUSHAYEHHST PEKUMIB 00-
POOKH, SIKi BKJIIOYAIOTH MACy 3aBAHTAIKEHHSI, ITUTOMY MOTYKHICTb MiKPOXBUJILOBOTO MOJIsI, HATIPYKEHICTD €JIEKTPUYHOTO TI0JIsT, TOBIMHY HIapy
Marepiaiy Ta yac 0OpoOK, 3a IKUMI MiKPOXBIIbOBHIT MeToxt Gyiie eeproedextuBHmM. [IpoBenentst 6aratohakTOPHIX eKCIIEPUMEHTATBHIX
JOCTI/PKEeHDb JI03BOJIAIOTh BUBHAUUTU YMOBU €HEPreTUYHOI JOLIIbHOCTI MiKPOXBUJILOBOI 06pobKI rpynriB. OTike, 06’ €EKTOM JIOCJIi/IPKEHH
€ TIpoIlec HarpiBaHHS MIIJTBHOTO APy IPYHTY MPH /il MiKPOXBUIBOBOTO €JIEKTPOMATHITHOTO TIOJIS.

Po3riistHyTO pesyJibraTil 0CIiKeHb BIUIMBY MiKPOXBUJILOBOI 0OPOOKK IPYHTIB, 3a0pyaHeHnx GochopopraHiyHuMI TTeCTUINAAMI, 3a-
OpyaHEHNX HATONPOAYKTAMU, Ta 3a IKMME yMOBAaMU OTPUMAHUIT AKICHUIT eheKT, a TAKOK Pe3yJIbTaTy BILIMBY MiKPOXBUJILOBOTO MOJIST HA
TIATOTeHHY MiKpPOQIOpY IPYHTY, AKUI BUKOPUCTOBYETHCS /IS BUPOIIYBAaHHS POC/nH. Biuanauena BICOKa SAKICTh BIPOBA/IKEHHS TEXHOJIOTIH
06po6ku rpyHTy. EHepretinyHa eeKTUBHICTh BUSHAYAIACH HA ITiICTABI IAHKMX 32 TEMIIEPATYPOKO Ta BOJOTOBMICTOM, aHAJII3y TEPMOTPaM Mi-
KPOXBHUJILOBOTO HArpiBaHHs YOPHO3EMHOTO Ta TJIMHUCTOTO IPYHTY, 3a aHAII30M BILIMBY TOBIIUHU ITapy MaTepiaiy, BIUIUBY JAieJeKTPUYHUX
BJIACTHBOCTEN Ta MOTYKHOCTI MiKPOXBUJILOBOTO MMOJISI. 32 Pe3yJIbTaTaMU TEIUIOBUX PO3paxyHKiB BuzHaveni snavenust KK/ mikpoxBuiboBoi
KaMepH Ta HallPy’KEeHICTh eJIEKTPIYHOTO IOJIS, 10 PEKOMEHAYEThCS K 0azoBa U1l MacIiTabyBaHHS 3 METOIO IIEPEHECEHHS eKCIIEPUMEHTAb-
HUX Pe3yJIBTATIiB JI0 YCTAHOBOK IIPOMHCJIOBOTO IPU3HAUCHHS.

[Tiy yac mpoBesieHHs OCI/KeHb BUKOPUCTAHO crelu(ivuHi eKclepuMeHTaIbHI METO/H JIOCJII/IPKEHb B YMOBaX MiKPOXBUJIBOBOTO Harpi-
BaHHSI, AHATITHYHI METON TPOBEIEHHST TEIUIOBUX PO3PAXyHKiB, PO3pOGIeHi aBTOPAMHI METOMMKH 0OPOOKH €KCIIEPUMEHTATBHUX OCITIIKEHb.
ExcriepuMenTaibHi 10CIiIZKeH S 3/1ICHEH] Ha CTBOPEHI aBTOpaMK yeTaHOBIL. PedyJibraTu JociijikeHb nepeabdadeHi st HupoKoro BIPoBa-
JKEHHST Y IPAKTUKY TEXHOJIOTITHIX PO3PAXYHKIB MIKDOXBIIBOBUX KaMep VIS TEPMOOOPOOKH IPYHTIB, iHTeHCHbIKAIIi TpoTeciB 3He3apaskeH-
HsI 32 YMOBaMU eHeproeeKTUBHOCTI ePeTBOPEHHS eHeprii MiKpOXBUIIBOBOTO IOl Y BHYTPILITHIO €HEPTilo IPYHTY.

Kmevosi cnoBa: TeXHOJIOTIT 3HE3apAsKEHHS, EKCIIEPUMEHTAILHI TOCTIUKEHHST, eHeproeeKTUBHICTD, TEILJIOTA TEPETBOPEHHS, TEIJIOBI PO3-
paxyHKH, KoedilieHT KOPUCHOI [ii.
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