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The object of this paper is the processes of perception and redis-
tribution of loads in the roof of a railroad covered wagon with a frame
in the form of a triangular arch.

To reduce the tare of the covered wagon, it is proposed to
improve the structure of its roof. A feature of this improvement is
that the roof frame is made in the form of a triangular arch with a
reinforcing belt. This contributes to the reduction of the total mass
of the roof compared to a typical structure. The selection of execu-
tion profiles of the beams forming the arch is carried out according to
the maximum values of the moments that act in their cross-section.
Taking into account the chosen profile of the arches, the calculation
of the strength of the roof when it receives vertical loads was car-
ried out. It was established that the strength of the roof under the
considered load schemes is within the permissible stress values. Since
the improvement of the roof structure contributes to the reduction
of its weight by 1.8 % compared to the prototype, the movement
of the covered wagon was evaluated under conditions of moving
while empty. To this end, a mathematical modeling of the load of
the covered wagon in the vertical plane during its movement along
the joint unevenness was carried out. On the basis of the performed
calculation, it was established that the movement of the wagon is
assessed as “good”.

Special feature of the results is that the reduction of the tare of
the supporting structure of the wagon was achieved by improving its
roof, as the least loaded unit.

The field of practical application of the results is railroad trans-
port, including other areas of mechanical engineering. The condi-
tions for the practical use of the results are a symmetrical roof load
scheme in operation.

The results of this research could contribute to advancements
related to the design of modern structures of freight wagons with
improved technical and economic indicators.

Keywords: railroad transport, covered wagon, wagon roof, roof
load, roof strength.
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An evaluation study of crack limit states based on design codes
and prior research is presented in this publication. Its main goal is to
connect research findings to common design codes. Researchers con-
tinue to face a difficult dilemma when it comes to reinforced concrete
structure fractures, particularly in one-way slab constructions where
there is still significant damage and corrosion in the reinforcement
because of cracks. Practitioners will find it easier to construct these
structures and solve the slab durability issue if the proper formula
is discovered. One can overcome reinforced concrete. A method for
estimating the maximum fracture width formula in one-way rein-
forced concrete slabs with varying steel areas is suggested based on
this research. Slabs use a variety of steel areas, including 1000 mm?,
1200 mm?, and 1400 mm?. The test specimens are the same length
of 2 meters and have a slab width of 0.6 meters with steel reinforce-
ment. Findings from a literature review of research codes and predic-
tion formulas from earlier studies, namely . ,,,,, = 1.5 107 LA,
indicate that the maximum crack width is not significantly influ-
enced by steel area (Ay). Overall, the findings from the two methods
used in this analysis match the suggested formula and the observed
experimental testing. This data indicates that the maximum fracture
width has been greatly lowered by increasing the steel Area (A;) of
the reinforced concrete slab, leading to the determination of the ex-
perimental formula, @, ., =0.11 f,A;***. Asaresult, a unique ap-
proximation formula has been developed to assess the impact of steel
area parameters for pure slabs on the maximum crack width formula
for one-way reinforced concrete slabs. This crack width formula is
only applicable to one-way slabs in practice.

Keywords: flexural member, crack width, one-way slab, rein-
forced concrete, steel area.
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The object of this study is the process of generating cavitation
pressure fluctuations behind the throttle device at high-head throt-
tling of liquid. This paper addressed the problem of calculating the
amplitude of cavitation pressure fluctuations at high-pressure liquid
throttling. It was established that cavitation pressure fluctuations are
a consequence of collisions of discrete masses of a transiting liquid jet
in the region of pressure recovery. The range of cavitation pressure
fluctuations reaches the pressure values at the inlet to the throttle
device. The frequency band of cavitation pressure fluctuations is in
the range from 1.5 to 20 kHz and higher. At high-head throttling of
the liquid, caverns attached to the surface of the throttle channel,
moving caverns and small bubbles in the transit flow are formed.
Moving caverns compress the transit flow and divide it into separate
fluid blocks. In the region of pressure restoration, the moving caverns
are slammed shut and discrete fluid blocks collide. This causes high-
frequency pressure fluctuations. Special feature of the results is the
possibility of estimating the range of cavitation pressure fluctuations
depending on the pressure drop on the throttle device. When the back
pressure on the throttle device increases, the amplitude of cavitation
pressure fluctuations decreases, and the frequency band shifts to the
high-frequency region. The results make it possible to calculate the
range of cavitation oscillations, to predict the development of cavita-
tion erosion of materials depending on the parameters of throttling of
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the working fluid. The results of the work are used to design devices
for cleaning products from contamination, for determining the volume
content of water in aviation fuel, for intensification of technological
processes in the chemical and food industries.

Keywords: cavitation flow, pressure pulsations, pressure drop, dis-
crete jet, high-head throttling.
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The object of research is an element of equipment in a vibrating
screen, which is an active working body in the form of a plate.

The key element in the system of the flush purification unit is the
vibrating screen. The basic design of the sieve does not allow the flush
solution to be distributed evenly over the entire working surface. The
concentration of drilling fluid in the central part of the equipment
leads to premature abrasive wear and failure of the working element.
Therefore, the structure of the vibrating screen needs to be improved
in order to extend its service life. This task has been solved through the
introduction of an active element to the structure for the redistribu-
tion of the solution through additional transverse vibrations.

The use of such an active element is an important step for im-
proving the quality and efficiency of the purification system, which
could optimize production processes and reduce costs in industry.

Taking into account transverse vibrations and calculating fre-
quency parameters could help improve the design and use the vibrat-
ing screen more productively.

An analysis of the frequencies of oscillations of the active
element-plate for cleaning the flush liquid with a vibrating screen
was performed and a comparison of the analytically obtained results
with the simulation data using the finite element method in the
COMSOL Multiphysics software was carried out. The results are
the basis for designing vibrating screens, conducting experimental
and industrial research, and testing the screens. Computer studies
have confirmed the possibility of using the improved design of the
vibrating screen. By comparing the results of the calculation and
computer simulation, the error was determined to be within 5 %.

The identified patterns could make it possible to select the plate
oscillation frequencies depending on the known initial parameters,
which would be useful for solving similar tasks.

Keywords: computer simulation, mathematical examination,
purification unit, graphical images, vibrating screen, frequency.
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The study object of this paper is the aerodynamic processes during
the movement of an unmanned aerial vehicle flying low over the under-
lying surface. The ground effect is known to enhance the aerodynamic
performance of low-flying aircraft, particularly larger ones. However,
this effect is most noticeable for large objects. Unmanned vehicles are
typically characterized by their relatively compact geometry. This study
explores the aerodynamic processes involved in the flight of a small-
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sized vehicle using the principle of dynamic support over a surface. The
particular prototype of the unmanned aerial vehicle suggested by the
authors has been examined herein. The aim of the study is to evaluate
the aerodynamic forces affecting a small-sized unmanned high-speed
vehicle that employs the dynamic principle of support over the surface
(WIG craft) by using CFD modeling. In contrast to most available
studies on the ground effect, a 3D problem statement was used in this
work. Computational experiments have visualized the physical fields
surrounding an aircraft in flight over the ground. This study determines
how the distance from the surface affects the aerodynamic properties of
a small-sized aircraft, as well as the height of the effective zone where
ground effect influences the small-sized WIG craft within 0.3 </ <0.7.
It has been shown that approaching the surface leads to a shift in the
center of pressure of the vehicle, which leads to a change in aerodynamic
momentum. This phenomenon must be taken into account when de-
signing a control system to provide a stable flight. The study’s findings
are directly relevant for the development of a type of unmanned vehicles
that use the dynamic principle of support over the surface.

Keywords: acrodynamic forces, small-scale WIG craft, CFD mod-
eling, unmanned systems, ground effect.
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In this study, using the method of probabilistic deterministic
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polyethylene tank used worldwide for transporting liquid mineral
fertilizers (LMF) were determined.

By the finite element method, the effect of the density of liquid min-
eral fertilizer, tank wall thickness and four motion modes (braking, ac-
celeration, jump and landing) on the strength of standard polyethylene
tanks was studied. According to the results of the study, the five most
informative areas in the tank design were identified, for which the values
of maximum stresses (o) Were obtained: filler neck, pockets, walls,
tap-in points and wall transition to the tank roof. As the LMF density
increases, oy in the tank increases linearly. Increasing the tank wall
thickness by 1.5 times reduces the maximum stresses by 30 to 50 %. It
was found that motion mode has a significant effect on the stress-strain
state of a standard tank. The “heaviest” mode for a standard tank is
“braking”. The “acceleration” motion mode causes 6y, of no more than
60 % of the “braking” mode values. The “lightest” mode is “landing”,
in which o, is no more than 28 % relative to “braking”. Based on the
PDP method, equations were derived for calculating maximum stresses
depending on LMF density, wall thickness and motion mode of the tank.
Nomograms were built that make it possible to quickly determine the
wall thickness of a standard tank without calculations, depending on ex-
ternal factors. The results of the study can be used in practice when de-
signing safe and durable tanks for transporting liquid mineral fertilizers.

Keywords: plastic tanks, finite element method, strength cal-
culation, wall thickness, tank motion modes, rotational molding,
rotomolding.
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The object of research is the process of dynamic balancing of rotors
on a balancing machine in the process of restoring electric machines.

The work is aimed at improving the quality of balancing rotors
in the process of major repairs of traction electric motors for electric
trains. The problem addressed was the quality of balancing the rotors
of electric machines on stationary balancing machines. According
to the conventional balancing technology, the rotor to be balanced
is mounted on the supports of the balancing machine with support
surfaces that usually have mechanical defects. These defects cannot be
eliminated by machining due to the peculiarities of rotor repair tech-
nology. Theoretical and experimental studies of the effect of damage to
the rotor support surfaces on the balancing parameters have been car-
ried out. It has been proven that the properties of the bearing surfaces
of the rotor during its balancing on a balancing machine significantly
affect the results of determining the imbalance. At the same time, the
difference in the mass values of balancing loads can reach 25 %. This
is because damage to the bearing surfaces of the rotor generates false
signals unrelated to the imbalance.

In order to increase the accuracy of determining the mass of
balancing loads during rotor balancing, it is proposed to improve
the technological process of balancing. The improvement involves
the inclusion of a frequency filter in the signal conversion chain of
acceleration sensors. The filter is designed to separate signals with a
frequency greater than the rotational frequency of the rotor.

A condition for the practical application of the research results
is the expediency of introducing a frequency filter of signals of ac-
celeration sensors with a threshold frequency of filtering signals
that exceeds the rotational frequency of the rotor into the schematic
diagram of the balancing machine.

Keywords: railroad transport, vibrations of electric machines,
imbalance, mechanical balancing of rotors, balancing machine.
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The object of this study is the fire resistance of reinforced con-
crete hollow slabs at the onset of the limit state of loss of integrity.
The problem of accurate modeling of the formation and development
of cracks in concrete was investigated.

The paper reports an analysis of the results of the stress-strain
state of a reinforced concrete hollow slab during fire exposure for de-
vising a method for evaluating the fire resistance of such structures
upon the onset of the limit state of loss of integrity.

According to EN 1992-1-2, the determination of fire resistance
of structures is provided by calculation methods, however, there is no
such procedure for reinforced concrete hollow slabs. Many scientific
works offer refined methods for evaluating only the loss of load-bear-
ing and heat-insulating capabilities, leaving aside the issue of loss
of integrity. Thus, this can lead to a biased evaluation of reinforced
concrete hollow floor slabs according to the criterion of the limit
state of loss of integrity, which in turn can put under a threat to the
fire safety of buildings, which threatens the life and health of people.

According to the results of the calculation, a parameter has been
determined, according to which the onset of the limit state of fire
resistance, in particular, the loss of integrity, was established. Sum-
marizing the damage distributions, it was assumed that in the case of
reaching the critical plastic deformation of 2.5e-3 in concrete finite
elements, they are excluded from the general set of finite elements.
Thus, in the case of the formation of through cracks, the removal of
finite elements is taken as a parameter to identify the onset of the
limit state of loss of integrity. According to the results of the com-
putational experiment, it was established that through cracks in a
fragment of a reinforced concrete hollow slab are formed in 44 min.
According to the results of the research, the method of evaluating the
fire resistance of such structures based on the onset of the limit state
of loss of integrity has been substantiated. Such a method could be
applied during design, which provides an opportunity to determine
the limit of fire resistance in reinforced concrete hollow slabs.

Keywords: fire resistance, integrity, hollow slab, combustion
products, through cracks, finite element model.
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The object of this study is the deformation of multilayer ellipsoi-
dal shells under non-stationary distributed load. It is proposed to re-
inforce the shell with longitudinal stiffeners to enhance the strength of
it. The application of Timoshenko’s theory of shells and cores enabled
the investigation of the influence of longitudinal stiffeners on the de-
formation of multilayer ellipsoidal shells under non-stationary loads
with the discrete positioning of the stiffeners. A mathematical model
of shell oscillations under various types of short-term non-stationary
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loads was based on the Hamilton-Ostrogradsky variational principle.
The numerical algorithm based on the application of the integral-
interpolation approach to the construction of finite difference schemes
in spatial coordinates, combined with an explicit finite-difference
scheme for the time coordinate, was used to solve the task set.

It has been determined that reinforcing stiffeners significantly
affect the deformed state of the multilayer ellipsoidal shell. The
“shell-stiffeners” relation was taken into account as a base for re-
search. The maximum deformation &1 of the smooth three-layer
ellipsoidal shell was on average 1.4 times greater than the deforma-
tion g1 of the reinforced three-layer ellipsoidal shell throughout the
entire studied time interval. It was determined that over time the
presence of reinforcing stiffeners has a more significant impact on the
deformed state of the reinforced ellipsoidal shell.

A distinctive feature of this research is the consideration of the
discrete placement of reinforcing stiffeners which made it possible to
investigate the impact of longitudinal stiffeners on the deformation
of multilayer ellipsoidal shells under non-stationary loads.

The results could be used for the investigation of applied prob-
lems in research organizations and design bureaus when designing
shell structures.

Keywords: three-layer shells, forced oscillations, non-stationary
load, reinforcing stiffeners, numerical algorithm.
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BU3HAYEHHS OCOBJIUBOCTEN BEPTUKAJIbHOI HABAHTAYKEHOCTI JIAXY KPUTOI'O BATOHA 3
KAPKACOM ¥V BUTJIAAI TPUKYTHOT APKH (c. 6-13)

A. O. JIoBceKa, 1. 1. CranoBcbka, 1. B. IIpokonosuy, 1. I. Cugopenxo, A. O. Mypan’sin

OG’€KTOM JOCHIIKEHHS € MPOIECU CIPUNHATTS Ta MePeposNOAiTy HABAHTaKEHb B JlaXy KPUTOTO BAarOHa 3 KapKacoM y BUTJISAI
TPUKYTHOI apKH.

Jlui 3MeHIIEHHST Tapu KPUTOTO BaroHa IIPONOHYETHCS YAOCKOHAJIEHHS KOHCTPYKII ioro paxy. Ocob6uBiCTIO JaHOTO YA,0CKOHA-
JIEHHS € Te, M0 KapKac /jaXy BUKOHAHUI y BUTJIAAI TPUKYTHOI apKy 3 Mi/ICHUTIOI0YNM TosicoM. Ile cripuse sMeHIeHHIo 3arajbHoi Macn
[axy y MOPIBHAHHI 3 TUIIOBOIO KOHCTPYKILi€w. Bubip npodinis BukoHaHHS 60K, [0 YTBOPIOIOTH apKy, MPOBEAEHO 32 MAKCUMAIbHUMI
3HAYEHHSIMU MOMEHTIB, Kl AII0TH B IX mepepisi. 3 ypaxyBaHHsAM 00paHOro mpodijio BUKOHAHHS apoK 3/iHCHEHO PO3PAXyHOK Aaxy Ha
MIIHICTh DY CIPUIHATTI HUM BEePTUKAJbHUX HaBaHTaKeHb. BCcTaHOBIIEHO, IO MIIHICTH /1aXy HIPH PO3IVIAHYTHUX CXeMaX HaBaHTa’KEHb
JIOTPUMYETBCS B MeKax JIOIYCTUMUX 3Ha4eHb HanpykeHb. OCKiJIbKM y/I0OCKOHAJIEHHS KOHCTPYKIII /IaXy CHPUsIE 3MEHIIEeHHIO HOTO Macu
y HOpiBHAHHI 3 TpoToTHIIOM Ha 1,8 %, TO IPOBE/IEHO OIIHKY X0/ly KPUTOTO BaroHa 3a yMOBM PyXY y HOPOKHbOMY cTaHi. [luist ibomy 31iii-
CHEHO MaTeMaTHU4yHe MO/IeJIFOBAaHHS HaBAHTA)KEHOCTI KPUTOTO BarOHa y BepPTUKAJbHIN NJIOIMHI ITPU HOT0 pyci cTUKOBOIO HepiBHicTio. Ha
MijICTaBi MPOBEACHOTO PO3PAXYHKY BCTAHOBJICHO, IO PYX BarOHA OIIHIOETHCS K «IA00OPUIT».

OcobuBicTh OTPUMAHIX PE3YJIBTATIB MOJISITAE Y TOMY, [0 3MEHIIIEHHSI TapH HECYYO0i KOHCTPYKIIiT BATOHA JOCATAETHCS MIIISIXOM YI0-
CKOHaJIEHHS HOTO0 J1axy, sIKk HallMEeHIII HaBaHTakKeHOTro By3Ja.

Cepa IpakTHYHOTO 3aCTOCYBAHHST OTPUMAHUX PE3YJIbTaTiB — 3aJi3HUYHUI TPAHCIOPT, B TOMY YHCJI, 1 1HIN Tasxysi ManmmHoOy/1y-
BaHHS. YMOBAaMU IPAKTUYHOTO BUKOPUCTAHHS PE3YJIbTATiB € CUMETPUYHA CXeMa HaBAaHTaKEHHS JIaXy B €KCILIyaTallii.

Pesyabratit 1aHOTO AOCITI/KEHHS CIIPUSTUMYTh CTBOPEHHIO HAMIPAIIOBAHD II[0/[0 TPOEKTYBAHHS CYYaCHUX KOHCTPYKIIi# BAHTAXKHIX
BaroHiB 3 IIOKPAIEHUMH TeXHIKO-eKOHOMIYHIMH ITOKa3HIKAMU.

Kimo4oBi cioBa: 3ai3HUYHUIT TPAHCIIOPT, KPUTUI BaroH, aX BaroHa, HABAHTAKEHICTb aXy, MilHICTb /1axy.
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LIEHTU®IKALIA NOBEJIHKY IIUPHHY TPIIMH KOHCTPYKIIT OJJHOBETOHHOI 3A/I30BETOHHOT
IJIUTU 3A PI3HOI ILTOIII CTAJIEBOTO APMYBAHHH (c. 14-20)

Wisnumurti, Bhondana Bayu Brahmana Kridaningrat, Agoes Soehardjono, Devi Nuralinah

V uiii my6aikanii npeacTaBiaeHo omiHOYHE JOCAIKEHHS TPAHUYHUX CTaHIB TPIIMH Ha OCHOBI MPOEKTHUX KOIB i MONMepeHix A0cIi-
Jukenb. Moro roosna Meta — 3B’43aTH Pe3yALTATH IOCTIKCHD i3 3aTabHUME KOZAME IMPOCKTyBaHHs. JlOCTIIHIKE TPOIOBKYIOTh CTH-
KaTHCs 31 CKJIAIHOIO AUJIEMOIO, KOJIM HAEThCs PO PYIHYBaHHS 3a1i306€TOHHUX KOHCTPYKITiii, 0COOJNBO B OJHOCTOPOHHIX KOHCTPYKITISIX
IUIMT, Jie BCe 1Ie € 3HauHi MOIIKO/KEHHs Ta KOpo3ist B apMarypi uepes tpimuiu. [Ipaktukam 6yze Jeriie moOyyBaTy i KOHCTPYKILii Ta BU-
pimuTn po6IeMy 0BrOBIYHOCTI TIIUTH, KO Oy/ie 3HalIeHO BiAoBinHy hopmyry. Ha 0CHOBI 1[bOTO JOCIIIZKEHHS 3aITPOMOHOBAHO METO/L
OLIHKK (hOPMYJIM MAKCUMAJIbHOT ITMPUHN PYHHYBaHHS B OJHOCTOPOHHIX 3a/i300€TOHHUX TJINTAX i3 3MIHHOIO CTaJeBOIO TIoIeto. Ilaurn
BUKOPHCTOBYIOTb Pi3Hi crasesi momti, Briaoyaoun 1000 mm2, 1200 mm? ta 1400 mm2. BunpoOyBajibHi 3paskil MAlOTh OJHAKOBY JOBKUHY
2 metpu ta mmpuny mantu 0,6 Metpa 3i craseBuM apMyBaHHAM. BifmoBigHo 10 icHyI0OUMX AanuX, GopMyJia sl TPOTHO3YBAHHS M€ BU-

2 £ A-04 . .
[ @, =1.510 fSASO , ajle BUSBJISIETHCS, 1[0 HA MAKCUMAJIbHY IINPUHY TPIillMHK CYTTEBO He BILIMBAE IIoma crami (Ag). 3arazom

max(prop)
PE3YJIbTATI IBOX METOJIB, BUKOPHCTAHUX Y IIbOMY AOCJI/UKEHH], 36iTaloThCsT i3 3aPOIIOHOBAHOI0 (DOPMYJIOI0 Ta CIIOCTEPEKYBAHIM €KC-
nepuMeHTaIbHIM TecTyBaHHsaM. 11i 1aHi BKa3yoTh Ha Te, 1110 MAKCHMAJIbHA IIUPHHA PYyHHYBaHHs OyJa 3HAYHO 3MEHIIIEHA 3aB/ISIKI 301Ib-
max(exp) 0.1 1f\A: oo,
V pesyasrari Gysa pospobieHa yHikajibHa GopMyaa HaGIVKEHHS U1 OMIHKK BIUIMBY ITapaMeTpiB IJIONM cTaji Ui YHCTUX IUIUT 3a
(HOPMYJIO MAKCUMAJILHOT IMMPUHY TPIMHY IJIsl OJHOCTOPOHHIX 3a/1i300eTOHHUX 1uT. [ popMysia IMUPUHY TPINMHY HA IIPAKTHUIL 3a-

MIEHHIO CTaTeBol ot (Ay) 3a1i300€ TOHHOI TIIMTH, 10 MPU3BEJIO 0 BUSHAYEHHS eKCIIEPUMEHTANBHOI (hopMynn @,

CTOCOBHa JixIIe 10 OI_[HOCTOPOHHiX TIIAT.
KiouoBi cioBa: 3riHaIbHUIL €JIEMEHT, IINPpUHA TpiLLII/IHI/I, OAHOCTOPOHHA TJIUTA, 321]11306€TOH, ILJIONA CTAaJi.
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BU3HAYEHHS MEXAHI3MY TEHEPYBAHHS KABITAIIITHUX KOJIUBAHb TUCKY B JIPOCEJIbHUX
IMPUCTPOAX ITPU BUCOKOHAIIIPHOMY /IPOCEJIIOBAHHI PITUHMU (c. 21-31)

T. B. Tapacenko, B. M. Bagax, M. I'. Makapenxko, II. B. JIyk’suos , I. B. Jly6koBenbkuit

OG6’€KTOM JOCTIZKEHHS € TPOIleC TeHepyBaHHs KaBiTalliiHUX KOJMBaHb THCKY 3a APOCEJIbHUM IIPUCTPOEM TIPU BUCOKOHATIIPHOMY
JpocesioBanHi pianau. B pobori BupinryBasach npobjeMa po3paxyHKy po3Maxy KaBiTalliiiHUX KOJMBaHb THCKY IIPU BUCOKOHAIIIPHOMY
JpocesiioBaHHl pigunu. BeraHoBieHo, 1o KaBiTauiiiHi KOJMBAHHS TUCKY € HACIIKOM CIIBYAapsHb JUCKPETHUX Mac TPAH3UTHOTO
CTPYMEHIO PiinHuU y 06J1acTi BiIHOBIEHHS THCKY. Po3dMax KaBiTalliiiHUX KOJMBaHb TUCKY JIOCSATA€ 3HAYEHb THCKY Ha BXO/ B IPOCETbHUN
npuctpiii. CMyra 4acToT KaBiTallillHUX KOJIMBAHb TUCKY 3HAXOAUTHCs B Meskax Bif 1,5—20 kit i Bumie. [Ipu BucokoHanipHoMy Jpocesio-



BaHHI PIIMHU YTBOPIOIOTHCA MPUEIHAHI KABEPHU 10 TIOBEPXHI JPOCETBHOTO KaHAJLY, KABEPHH, 110 TIEePEMIILyI0Thes 1 ApiGHi Oyabbamku
y TpaHsuTHOMY TOTOI. KaBepHu, 110 mepeMimyoThest, CTUCKAIOTh TPAH3UTHUN TIOTIK 1 ALIATEH iforo Ha okpemi 6soku pianau. Y 006-
JacTi BiZIHOBJIEHHS THUCKY BiOYBa€ThCs 3aXJIONyBaHH KaBepH, 10 MePeMillyioThCs i CIIBYAapAHHA AUCKPETHUX OJ0KiB pimunu. Ile
CIIPUYHHSIE BHCOKOYACTOTHI KOJMMBAHHS TUCKY. OCOGIMBOCTSIMI OTPUMAHIX PE3YJIbTATIB € MOKJINBICT OIIHKY PO3Maxy KaBiTaIliitHIX
KOJINBaHb THCKY B 3aJI€KHOCTI BiJl TIepeMajy THCKY Ha IpOCeabHOMY TTpucTpoi. [Ipu 361/bleHHI IPOTUTHCKY HA [POCETLHOMY TIPHCTPOI
aMILIITY/Ia KaBiTAllliTHUX KOJIMBAHB TUCKY 3MEHIIYETHCS i CMyTa 4aCTOT 3MIlILYEThCSI Y BUCOKOYACTOTHY 06J1acTh. OTpuMani pesyJsbratu
JI03BOJISTIOTH PO3PAaxXyBaTH PO3Max KaBiTAIIHHNUX KOJWBAHb, CIPOTHO3YBATH PO3BUTOK KaBiTaIiifHOI epo3ii MaTepiaiiB B 3a7€KHOCTI Bijl
napaMeTpiB ApocearoBanHs po6ovoi pixuuu. Pesynbratu po6OTU BUKOPUCTOBYIOTHCS TIPK PO3POOI amapariB Ui OYHIEHHs BUPOGIB
Biz 3a0py/HEHD, /71 BU3HAYCHHsT 06’ €MHOTO BMICTY BOAM y aBialiliHoMy nauusi, u1st inTencudikainii TeXHOJTOrYHIX IpoTeciB y Ximiu-
Hill 1 Xap4OBill TPOMUCIOBOCTSIX.
Kmo4doBi cioBa: kasitariiiHa Teuis, 1mysbcailii THCKY, 1eperaj TUCKY, AUCKPETHUI CTPYMiHb, BUCOKOHAIIPHE APOCETI0BAHHS.
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MATEMATUYHE TA KOMII'IOTEPHE BUABJIEHH OCOBJINBOCTEN YACTOT KOJINBAHD I
JE®OPMAIIIN EJIEMEHTA OBJIA/THAHHA BJIOKY OUHNCTKU ITIPOMUBAJIBHOI PITUHU (c. 32-40)

T. O. Cyp:kko, II. O. Moauanos, C. A. T'yass, M. I. Kuu, 0. A. Cpi6na, JI. O. I'punenko, B. M. Turapenko, B. M. Casuk,
B. I1. PyGenn

O6’eKTOM JOCTIIKEHHA € eJleMeHT 00ajiHan s BiOpauiiiHoro cura, o ABJse cob0I0 akTUBHUIA poOouunii opram Y BUIJIS/L IIJIACTUHU.

KuouoBum esieMeHTOM y cucteMi 610Ky OYMIEHHsT IPOMUBAJIbHOI pianiu € Bibpaniiine cuto. BazoBa KOHCTPYKILis cuTa He 103BO-
JISIE POTOAIIUTH TIPOMUBAILHUI PO3YMH PIBHOMIPHO 10 BCiit pobouiii moBepxHi. 3ocepeskeHicTh 6YpOBOro po3yuHy B IEHTPATbHIN
4acTUHI 06TaHAHHSA TPU3BOJUTH [0 IEPEAYACHOTO aGPa3MBHOIO 3HOCY Ta BUXOMY 3 Jialy pobodoro eaementy. Tomy OymoBa BiGpartiii-
HOTO cuTa MOTpeOy€e BAOCKOHAJNEHHS sl TOMOBXKEHHS Horo TepMminy cayx6m. [ana 3amada Gysia po3s’si3ana 3a PaXyHOK BBEIEHHS B
KOHCTPYKIIiI0 aKTUBHOTO €JIEMEHTY /IJIsl IePePO3IIo/Iiy PO3UUHY 32 PAXyHOK /[0/JATKOBUX IIOTIEPEYHNX KOJIMBAHb.

BukopucranHs TAKOTO aKTUBHOTO €JIEMEHTA € BasKJIMBUM €TATIOM JIJISI TOKPANEHHS SIKOCTI Ta e(DeKTUBHOCTI CUCTEMI OYHUIIEHHST, 110
MOJKE OTTHMIi3yBaTH BUPOOHUYI IIPOIIECH TA 3HIKEHHST BUTPAT Y MTPOMICIOBOCTI.

BpaxyBaHHs 110IIepEYHNX KOJMBAHD 1 PO3PAXyHOK YaCTOTHHX I1apaMeTPiB 0IIOMOXKYTh YIOCKOHAJINTH KOHCTPYKILIO Ta MPOAYKTHB-
Hillle BAKOPUCTOBYBaTH Bibpaitiiine cuto.

Byno BukoHaHO aHaji3 4acTOT KOJIMBAHb AKTUBHOIO €JEMEHTY-IJIACTUHM JJIs1 OUMIEHHS IIPOMUBATIbHOI PiAMHU Bibpariitnum
CHTOM 1 TIPOBE/IEHO TOPIBHSIHHS OTPUMAHUX aHATITUYHO PE3yJbTATIB 3 JAHUMHI MOJIENIOBAHHSI METO/OM CKiHUEHHUX €JIEMEHTIB Y Mpo-
rpamuoMy 3abesnedernni COMSOL Multiphysics. Otpumati pesyabraTii € 0CHOBOIO /s PO3po6JIeHHs BiGpalliiHUX CUT, Ta IIPOBEACHHS
€KCIIEPUMEHTAIBHUX | IPOMUCIOBUX IX AOCIKEHb Ta BUIIPOOyBaHb. IIpoBeeH] KOMIT IOTEPHI TOCIIKEHHS T ATBEPANIN MOKIUBICTD
BUKOPHCTAHHS BJOCKOHAJEHOI KOHCTPYKINi BiGpariiiHoro curta. IIpoBiBIIM MOPIBHAHHS Pe3yJbTaTiB PO3PaxyHKy Ta KOMII'IOTEPHOTO
Mojle/II0BaHHs OyJia BU3HAUEHA TOXUOKA SIKa 3HAXOUIACS B MEXKaX 5 %.

OTpuMani 3aKOHOMIPHOCTI Ia/ly Th MOKJIMBICTD MiZOMPATH YACTOTH KOJUBAHb TJIACTUH 3aJI€KHO Bijl Bi/IOMUX BUXiJIHUX TTapaMeTpiB,
IO CTaHe y HaroAi JJIsA BUPILMIEHHS MOAIOHNUX 3a/1a4.

Kiio4oBi cioBa: KOMI'IOTEPHE MOJEJIOBAHHS, MaTeMaTHYHE JOCI/UKeHHs, GJOK ouncTky, rpadiuni 300paskenHs, BiGpocuTo,
4acToTa.
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BU3HAYEHHA AEPOJJMHAMIYHUX XAPAKTEPUCTHK BUCOKOHIBIIKICHOI'O BE3IIIJIOTHOTO
MOPCBKOTI'O WIG-KOPABJIA (c. 41-46)

A. 10. [Ipeyc, C. B. Anexceenko, B. €. Hexpacos

OG’ekTOM JOCHIKEH s 1anoi poOOTH € aepOAMHAMIYHI MPOIECH i/l Yac PyXy Oe3MiJIOTHOTO JTAJIBHOTO arapaTy, M0 PYXaEThCs
HU3bKO Hajl TiACTHIAI0Y0I0 MoBepXHeio. BizoMo, 1o edexT npucyTHocTi mosepxHi, abo ekpanHuii eekT, J03BOJISAE MiABUIMTH aepo-
JIMHAMIUHY SIKICTb JIITAQJBHOTIO anapary, 10 HU3bKO JIeTUTb. [Ipore nanuii edext HaMBiguyTHIiNIE IPOSIBJISETHCS IS CYIE€H BEJHKHUX
posmipis. BesnisoTHi amapatn 3a3Buvail XapaKTepU3yIOThCS BIZIHOCHO HEBEJIMKOIO reoMeTpicio. B mpejacrasieniit po6oTi 10CiKeHO
aepojIMHAMIYHI NIPOIECH IIi/] Yac IOJIbOTY MAJOPO3MIPHOTO amapary 3 AMHAMIYHUM NPUHIUIIOM IIITPIMKHN HaJ IoBepxHelo. Poaris-
HYTO KOHKDPETHUIi IIPOTOTUI TAKOTO GE3IIJOTHOTO amapaTty, mo OyB 3alpONOHOBaHUiT aBTopaMu. MeTol poOOTH € OIliHKa aepojnHa-
MIYHUX CHJI, 1[0 BIUIMBAIOTh HA MaJOPO3MIpHUN Ge3MiJOTHMIT BUCOKOMBUAKICHUN amapar, 1o BUKOPUCTOBYE IWHAMIYHUN TIPUHITMIT
nigrpuMku Haa nosepxueio (WIG-kopa6enn), 3a gonomoroio CFD moznemosannga. Ha BiaMiHHY Bin 6i/bIIOCTI BiZIOMUX IOCJI/IKEHD
eKkpaHHoro edexTy, B aHiii po6oTi BuKopucToByBasach 3D mocranoBka 3agavi. Ha ocHOBI 064YMCIIOBAIBbHIX €KCIIEPUMEHTIB BAKOHAHO
Bigyasrizaiio Gi3MuHUX MOJIiB HABKOJIO JITAJIBHOTO amapaTy IiJl 4ac PyXy HaJl eKpaHoM. BuanaueHo BIJIMB BifcTaHi Bijl MOBEPXHi HA
aepoMHAMIUHI XapaKTePUCTUKU CUJIYy MaJIOPO3MipPHOTO JITAJBHOTO alapary Ta BUCOTY e(eKTHBHOI 30HU BILIMBY €KPAHHOTO eheKTy
Ha Masziopoamipuuii WIG-kopabesnb, 1o posrisaaerbes, B Mexax 0.3 < h<0.7. ITokasano, 10 HaOJMKEHHS 10 TIOBEPXHi IPU3BOAUTD 0
3MIIEHHS [IEHTPY TSIKIHHS amapary, o IPU3BOANTD 0 3MiHM aepOAMHAMIYHOTO MOMEHTY. /[aHe sBuINe Ma€ OyTH BPAXOBaHO IIi/ 4ac
PO3POOKH CUCTEMU KepPYBaHHS, [Jist 3a0e3MeYeHHsT CTIHKOTO TOIOTY. Pe3ymbraTit JoCaikeHHsT MaloTh Ge3MocepeHiil iHTepec 3 TOUKU
30Dy CTBOPEHHS 6E3MIJIOTHUX arapariB HOBOTO THUILY, 1[0 BUKOPUCTOBYIOTh IMHAMIYHUII IPUHIIUI MATPUMKH Hajl OBEPXHEIO.

Kio4oBi cioBa: acpopunHamika TpaHCHoOpTHUX 3ac006iB, Masopoamipuuilt WIG — anapar, CFD MozemoBanns, 6e3MiJ0THI crCTeMH,
eKpaHHuil eexr.
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BUABJIEHHS 3AKOHOMIPHOCTEN HAIIPYKEHO-IE®@OPMOBAHOTO CTAHY CTAHZIAPTHOI
IIJTIACTUKOBOI EMHOCTI AJI PIAKX MIHEPAJIbHUX TOBPUB (c. 47-59)

Vitaliy Tyukanko, Alexandr Demyanenko, Vladislav Semenyuk, Dmitry Alyoshin, Stanislav Brilkov, Sergey Litvinov,
Tatyana Shirina, Erlan Akhmetzhanov

Y naHOMYy JIOCJIJKEHHI 3a JIOIIOMOTOI0 MeTOJy iMOBipHicHO-zerepMinoBaHoro manysanus (I/[I1) Buanayeno onrTumasnbHi KOH-
CTPYKTHBHI TTapaMeTpH CTaHAAPTHOI MOJIEeTHIEHOBOI EMHOCTI, 10 BUKOPHUCTOBYETLCS B YChOMY CBITI JI/IST TIePEeBE3eHHS PiIKUX MiHe-
panbuux 106pus (PM/I).

3a JI01I0OMOT010 METO/Iy CKiHUYEHHHMX €JIEMEHTIB BUBYEHO BIIMB IIJIBHOCTI PiIKOr0 MiHEpPaJIbHOTO n06puBa, TOBIIMHU CTIHKU pe-
3epByapa Ta YOTHPHOX PEXRUMIB PyXy €MHOCTell (raibMyBaHHs, TIPHCKOPEHHS, CTPHOOK i MPU3EMIEHHsT) Ha MIIHICTh CTaHAAPTHUX
[0JIieTHJICHOBUX EMHOCTEil. 3a pe3yJibTaTaMy JI0CJIi/[’KEeHHsI BUSBJICHO IT'SITh HaU6LIBIT iHGOPMAaTUBHIX MiCIlb y KOHCTPYKIIil EMHOCTI,
NI SIKUX OTPUMAHO 3HAYEHHST MAaKCUMAJIbHUX HANPYKEHb (O ax): TOPAOBUHA, KUTIEH], CTIHKH, MiCIIs1 BPi3KU KPaHiB i MepexXi/ CTiHKU B
nax emuocrti. [pu 36inpurenni miabrocti PM/I 65,y ¥ €EMHOCTI JiHIAHO 3pocTatoTh. 30iAbIIEHHs TOBIUHE CTIHKM €MHOCTI B 1,5 pasu
3HIDKY€E MakcuMadlbHi HanpyskeHHs Biz 30 10 50 %. BeranosiieHo, M0 peskiM pyXy Ma€ 3HAYHMI BILIMB HA HAIIPY)KEeHO-1eOPMOBaHUI
cTaH cTangapTHoi eMuocTi. HallGiabin «BakKKIM» PEsKUMOM [t CTAaHAAPTHOT EMHOCTI € «TalbMyBaHHsA». PeKUM PyXy <«IIPUCKOPEHHS»
BUKJIMKAE Gyyax HE Oiibiie 60 % Bif 3HAYCHD, XapaKTEPHUX /IS PEKUMY «TadbMyBaHHsI». HallGLIbII «JIETKIM»> PEKIMOM € «IIPU3EMIIEH-
HsI», TIPU AKOMY Gpyax CTAHOBUTD He Oisbiie 28 % BigHOCHO «rasbmyBants». Ha ocnosi metouy I/1T1 BuBeeHO piBHSIHHS 1JIsT PO3PaXyHKY
MaKCHUMAaJIbHUX HATIPYKEHb y 3a1eKHOCTI Bi miabpnocti PM/L, ToBumuy crinku Ta pexxumy pyxy emuocri. [TobyznoBano Homorpamu, o
JO3BOJISIIOTH MIBIUIKO €3 PO3PaxXyHKiB BUBHAUYNTH TOBIINHY CTiHKI CTAaHAAPTHOI EMHOCTI, 3aT€KHO BiJ 30BHINIHIX dakTopis. Pesymnbra-
TH JIOCTIIZKEHHS] MOKYTh OYTH BUKOPUCTAHI HA MPAKTHUI [IPU POEKTYBaHHI GE3MEYHNX i IOBrOBIYHUX pe3epBYapiB ISl [ePEBE3EHHS
piskux MiHepasbHUX 100PUB.

Kmo4doBi cioBa: macTUKOBI €MHOCTI, METO/I CKIHUEHHUX eJeMEeHTiB, PO3paXyHOK MiIlHOCTi, TOBIINHA CTIHKHU, PEKUMHU PyXy EMHOC-
Ti, poraniiine (hOpMyBaHHS, POTOMOJIIUHT
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YAOCKOHAJVIEHHA TEXHOJIOITYHOTI'O ITIPOLECY BAJTAHCYBAHHA POTOPIB EJIEKTPUYHUX
MAIINH HA BATAHCYBAJIBHOMY CTAHKY (c. 60-69)

4. B. lllocrak, O. A. T'osoBamenko, I0. O. Pemernikos, B. II. Tkauenko

O06‘eKTOM JIOCTIKEHHS € TPOIIEC AMHAMIYHOTO OaTaHCyBaHHS POTOPIB Ha GaJaHCYBaIbHOMY CTAHKY B TIPOIECi BiIHOBJIEHHS €JIEKTPHY-
HUX MalllnH.

PoGoTa cripsiMoBaHa Ha THABHUINEHHST SKOCTI GalaHCYBaHHS POTOPIB B IPOIEC] KAIITATBHOTO PEMOHTY TSTOBUX €JEKTPOJIBUTYHIB €JIeK-
Tpormoisais. Bupimyerses npobiema sikocTi GasancyBanHs pOTOPIB eJIEKTPHYHNAX MANINH Ha CTallioHapHuX OaaHCyBaIbHUX cTaHKax. Bixmo-
BIJIHO 10 TPAJMILIITHOI TeXHOJIOTIT 68JlaHCyBaHHH poTop, 110 6aJlaHCy€TbCH, BCTAHOBJIOETBHCSI HA OIOPU 6aJlaHCyBaJleOFO CTaHKa OIMOPHUMU
MOBEPXHSIMU, sIKi, sIK MPaBHJIO, MAOTh MexaHiuni gedektu. Ii medextn yepes 0coOMMBOCTI TEXHOMOTIT PEMOHTY POTOPIB HE MOXKYTh OyTH
YCYHYTI IUISIXOM MexaHiuHoi 06po6ku. IIpoBeieHo TeopeTnyHi i eKcriepUMEeHTAIbHI IOCIIIKEHHS BIUIMBY TOIIKOKEHD OMOPHUX TOBEPXOHD
poTtopa Ha napamerpu GanaHcyBaHHs. [[OBeNEHO, MO BAACTUBOCTI OMOPHUX MOBEPXOHL POTOPA TIPU HOTO GasaHCcyBaHHI Ha GaTaHCYBATBHOMY
CTaHKY CYTTEBO BIIMBAIOTH Ha Pe3yJIbTaTi BU3HAYeHHs auchanancy. [Ipr 1boMy Pi3HUIT 3HaueHb Mac GaTaHCyBaTbHIX BAHTAKIB MOKE [0-
caratu 25 %. 1le TIOSICHIOETLCST THUM, 1110 MOIMIKOJIKEHHST OMOPHUX TTOBEPXOHb POTOPA CTBOPIOIOTH XUOHI CHUTHAIN, [0 He MAIOTh BiIHOIIEHHS
1o snchasancy.

JLJist i ABUIIEHHST TOYHOCTI BU3HAYEHHS Mac GasIaHCyBaJIbHIX BAHTAKIB IPU GaslaHCyBaHHI POTOPA MPOTIOHYETHCSI YIOCKOHATIEHHSI TEXHO-
JIOTIYHOTO Tpoliecy GasaHCyBaHHsL. YIOCKOHAJIECHHS MOJISATAE Y BKIIOYEHHI YaCTOTHOTO (DiIBTPY Y JIAHINIOT MIEPETBOPEHHS CUTHAIB JIATYNKIB
nprckopenb. DiTbTp MpU3HAYEHNUIT 17151 BITOKPEMIIEHHS CUTHATIB 3 YaCTOTOIO Gi/TBINOI0, Hixk 06€pPTOBa YacTOTa POTOPA.

VYMOBOW MPAKTHYHOTO 3aCTOCYBAHHS PE3YJIBTATIB AOC/IIFKEHHS € JIOIIBHICTD BBEICHHS Y TIPUHIIUIIOBY CXeMY OaJaHCYBAJIbHOTO CTAHKA
YaCTOTHOTO (DIJIBTPY CUTHAJIB JAATYMKIB TPUCKOPEHD 3 TOPOTOBOIO YACTOTOIO (Di/IBTPAIii CUTHAJIIB, IO TIEPEBUIILYE 0OEPTOBY YaCTOTY POTOPA.

Kio4oBi cioBa: 3ayisHuyHMiT TpaHCIOPT, BIOpaIlii eJIEKTPUYHUX MAIIUH, [rcOaIaHc, MexaHiuHe GaaHCYBaHHS POTOPIB, HalaHCyBaTb-
HUI CTAHOK.
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INEHTUODIKALIA YTBOPEHHA HACKPISHUX TPIININH ¥V 3AJIIBOBETOHHUX ITIOPOYKHHUCTUX
IIJINTAX ITPU BIVIMBI CTAHAAPTHOTO TEMIIEPATYPHOTI'O PEJKIMY ITIOKEKI (c. 70-77)

C. 0. Cianeii, O. M. Mupomnuk, A. I. KoBaibos, P. B. BeceniBebkuii, K. B. I'puropenxo, T. M. Illnans, I. P. Manuk

OG6’'€KTOM JOCTIKEHHS € BOTHECTIHKICTD 3a/1i300€TOHHUX MOPOKHUCTHUX [JINT [IPU HACTAHHI MPAHMYHOrO CTAHy BTpaTH IiicHocTi. Jo-
coTipKyBaIach mpobieMa TOYHOTO MOZIE/TFOBAHHST YTBOPEHHSI Ta PO3BUTKY TPIIMH y GETOHI.

VY poboTi mpejcTaBIeHo aHAJ3 Pe3yJIbTaTiB HAlPyKeHO-1e(OPMOBAHOTO CTaHy 3aJ1i300€TOHHOT MOPOKHUCTOT IJIUTH T/l Yac BIUIUBY 110~
JKEXKI /U1 PO3POOKU METO/LY OIiHIOBAHHS BOTHECTIMKOCTI TAKUX KOHCTPYKI 32 HACTAHHSAM IPAHMYHOTO CTAHY BTPATHU IiJTiCHOCTI.

3rigno 3 EN 1992-1-2, BusnauenHst BOrHECTIHKOCTI KOHCTPYKIIN TiepesbaueHo po3paxyHKOBUMK METOaMHM, OJHAK ISt 3a/i300eTOH-
HUX MOPOKHUCTUX TIJIUT MEPEKPUTTSI TaKa METOIMKA BicyTHsI. Barato HayKoBUX poGiT MPOMOHYIOTh YTOYHEHI METOM OI[IHIOBAHHSI JIUIITE



BTPATH HECY4Oi Ta TEIUIOI30/I0BAILHOI 3/[aTHOCTEH, 3aiiiaoyn 6e3 yBaru IIMTaHHs BTPATH HiticHocT. TAKMM YMHOM, 1ie MOJKe [IPU3BECTH
110 He0O'EKTUBHOI OIIHKY 3a/1i300€TOHHUX TIOPOKHUCTUX MITAT MEPEKPUTTS 32 KPUTEPIEM TPAHMYHOTO CTAHy BTPATH IIJIICHOCTI, 1[0 B CBOIO
4epry MOJKe MOCTaBUTH ITijI 3aTPO3Y MOKEKHY Oe3neKy Oy/IiBelb, 0 3arPOKY€ KUTTIO Ta 37I0POB’T0 JIIOJIEIL.

3a pe3yJsibTaTaMM 1POBEJEHOTO PO3PAXYHKY BU3HAUEHUIT IapaMeTp, 32 SIKUM BCTAHOBJIOETHCS HACTAHHS PAHUYHOTO CTaHy 3 BOTHe-
cTiiiKocTi, 30KpeMa BTpara IiJiCHOCTI. Y3araJbHIOIOYH PO3MOILIN YIIKO/KEHDb, OYJI0 IPUITHATO, 10 Y pasi JOCATHEHHS KPUTUYHOI J1ac-
THYHOI gedopmaitii 2,5e-3 y CKiHIEHHUX eJIeMEHTIB GETOHY, BOHU BUKJIIOUAIOTHCS 13 3arajlbHOTO KOMILJIEKCY CKIHUEHHUX eJIeMeHTIiB. Takum
YUHOM, Y Pa3i yTBOPEHHs HACKPI3HUX TPIIUH BUIATEHHS CKiIHIEHHNUX eJIeMEHTiB IPUIMAETHCS STK apaMeTp TS ienTudikaii nacTamms
IPAHUYHOTO CTAHY BTPATU IUIICHOCTI. 3a pe3ysbraTaMu OOUKCIIOBATILHOTO €KCIIEPUMEHTY BCTAHOBJIEHO, 110 HACKPI3HI TpimmHu y dpar-
MEHTI 3a71i3060€TOHHOI OPOKHICTOI ININTH YTBOPIOIOTHCS Ha 44 XB. 3a pe3yssTaTaMi MPOBEACHNX JOCITI/KEHb OOTPYHTOBAHO METOJ OITi-
HIOBAHH BOTHECTIHKOCTI TaKMX KOHCTPYKILiif 32 HACTAHHSM MPAHUYHOrO CTany BTpaTh mijaicHocTi. Takuii MeTox Moske OyTH 3aCTOCOBAHUI
IiJ1 9ac MTPOEKTYBAHHs, 110 HAJA€ MOKJIUBICTh BUSHAYMTH MEKY BOTHECTIHKOCTI Y 3a/i3006 TOHHUX MOPOKHUCTHX TLIHT.

KmouoBi ciioBa: BOTHECTilKiCTB, IiTICHICTh, TOPOKHUCTA TINTA, TPOLYKTH 3TOPAHHS, HACKPI3Hi TPIIMHH, CKIHY€HHO-eJIeMEHTHA MO/IETh.
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BIU3HAYEHHA BIUINBY I1IO0310BKHIX PEGEP HA TE®@OPMYBAHHS BATATOIIAPOBUX
EJIIIICOITAJIbHUX OBOJIOHOK ITPU HECTAITIOHAPHUX HABAHTAYKEHHSAX (c. 78-88)

10. A. Meiim, M. O. Benosa, H. B. MaiiGopozina, B. II. Tepacumenko

O6’exTom pocuipxkenns € aedopmalii GaraTomapoBux 000JOHOK TPH Aii HeCTAiOHAPHOTO PO3IOAIIEHOT0 HaBaHTasKeHHs. [
MiZABUIIEHHS MIITHOCTI 060JIOHKH 3AIIPOITOHOBAHO MIAKPIMUTH iX MOB3I0BKHIMI pebpamu. Bukopucrtanus teopii 000J0HOK i CTEpP/KHIB
tumy TUMOIIEHKa J03BOJUIO JOCJHIANTH BILUINB MO3I0BKHIX pebep Ha Aedopmarlii 6araTomapoBux eincoifaibHiuX 060JOHOK Mpu
HecTaliOHAPHUX HABAHTAXKEHHSX, 3 BPaXyBaHHIAM JMCKPETHOCTI po3Mimienns pebep. Ha ocHosi Bapiariiinoro npunnuny lamiasrona-
OcTtporpaacbKoro mo6yaoBaHo MaTeEMAaTHIHY MOJIETb KOJTUBAHD 0OOTOHKI TIPH il Ha Hel Pi3HOTO BUAY KOPOTKOYACHUX HECTAIIOHAPHIX
HaBaHTaKeHb. THCENbHNIT aJITOPUTM, 1I0 TPYHTYETHCS HA 3aCTOCYBAHHI iHTErpo-iHTepHOALiiiHOro MeToAy HOOY/0BY CKiHYEHHO-Pi3-
HUIIEBUX CXEM IO IPOCTOPOBMM KOOPAMHATAM Ta SIBHOI CKiHYEHHO-PI3HUI[EBOI CXeMH IO 4YacoBiil KOOPAWHATI, J03BOJIUB O/EP:KaTH
PO3B’I30K TIOCTABJIEHOI 3a/1a4i.

Ha ocHoBi moGynoBanux 3amexHocTeli «00010HKa-pedpa» BCTAHOBIEHO, O MiAKPITIO0Y] pefpa 3HAYHO BILTMBAIOTH HA 1ehOPMO-
BaHUI cran GaraTomapoBoi eincoifaabuol 060m0HKH. Ha BChbOMy AOCTIKYBAaHOMY 4acOBOMY iHTepBasi, MakcuMajbHa gedopMartis
€11 TJIAZIKOT TPUIIAPOBOI eincoifanbHoi 06omoHKY Oyoia Ginbuia B cepenbomy 1,4 pasu Bin aedopmarii €11 migKpinIeHoi TpUIIAPOBOT
eJirncoigaabHoi 060g0HKH. Busnaveno, 1o 3 MIMHOM 4Yacy HasgBHICTH MiAKpimuooynx pebep Mae OGinbIINN BB Ha AeOPMOBAHUN
CTaH HiAKpinIeHol eaincoifanbHoi 060JT0HKN.

Oco6MMEBICTIO TaHOTO MOCTIKEHHST € BpaXyBaHHS AMCKPETHOCTI PO3MINIEHHS MiAKPIIIIOIOUNX pebep, o A03BOJUIO0 AOCTITUTH
BILTUB TI03/[0BXKHIX pebep Ha nedopMyBaHHs HaraToNIapoBHX eIiNCcoiaabHIX 060JOHOK MPU HECTAIIOHAPHIX HABAHTAKEHHSIX.

OTpumaHi pe3ysbraTu Moke OYyTH BUKOPUCTAHI I JOCAIKEHHS TIPUKIAJHUX 3324 B HAYKOBO-JIOCAIIHIX OPraHisaiisx Ta KOH-
CTPYKTOPCHKUX OIOPO MPHU MPOEKTYBAHHI 060JOHKOBIUX KOHCTPYKITIH.

KaiouoBi cioBa: Tpuinaposi 060JOHKK, BUMYIIIEHI KOJTUBaHHS, HECTAI[IOHADHE HABAHTAXKEHHs, MiAKpiIieHi pebpaMu, yrcenbHui
AJITOPUTM.



