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Optimizing the design of a worm gearbox is complex to get due
to considering multiple objectives and numerous main design para-
meters. Hence, a more consistent and robust optimization technique
will be considered in obtaining the optimized results. This paper
presents the optimization process of the Two-Stage Worm Gearbox
with the objective function of minimizing total gearbox cost. Ten
main design parameters are chosen as input parameters for evaluat-
ing their impacts on the response of the partial gear ratio us. In this
study, the simulation experiments were used, which do not need cost
to perform all potential tests. In order to do this, a 2°(10-3) model
and using 1/16 fractional model were selected due to the limitation
of the built-in function in Minitab@18. Moreover, the screening
experiments are purposely used to determine the number of parame-
ters, which has a minor influence on the response. Compared to using
the Taguchi technique, the model of 2*11 corresponding to L32 or
32 tests is a simple method to achieve the objectives.

The results show that Total gearbox ratio exhibits the biggest
effect on the response compared to others. Furthermore, the in-
teractions between these factors to the remaining are significant.
The high reliability of the proposed model is verified by simulation
experiments. The random tendency of data shows that us is not
crucially influenced by other than the input parameters. The data in
versus order prove that the response is not varied to the time factor.
Moreover, the coefficients of adjusted R? and R? are both greater
than 99 %, it can be concluded that the proposed regression model

is appropriate. The proposed optimization process in this study is
reliable and the optimal design method can provide a useful reference
on performance improvement of other worm gears.

Keywords: bearing cost, gearbox cost, screen experiment, two-
stage worm gearbox.
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This paper proposes a robot designed for automated routine or
emergency disinfection in closed premises. The robot is related to the
combined type robots.

The robot consists of two functional parts: a universal mobile
platform (lower part) and a disinfector (upper part), which, if neces-
sary, can be freely moved by personnel on 4 wheels. In the initial
position, the upper part of the disinfection robot is at the charging
station. The mobile robot drives up to the disinfector, <hooks»
it (puts it on itself) and moves along the planned route. The upper
part of the disinfector will have its own independent intelligent
system, separate from the mobile robot, which, when a person is
recognized, stops liquid disinfection: in this case, the UV lamps turn
through 180°, the cylindrical body closes and ventilation of the dis-
infected air from the enclosed space is turned on. In addition, liquid
disinfection is only enabled when detecting beds, tables and chairs.

With the spray nozzles located at a height of 400 mm, the dis-
infector can carry out a simultaneous combined treatment of rooms
with equipment and furniture, including high-quality processing of
the lower surfaces of tables, chairs and beds.

To improve the functional characteristics of robotic disinfectors
and to simplify their design, a multifunctional robotic disinfector has
been proposed.

It was found that the result is achieved by the fact that in
a multifunctional disinfection robot containing a mobile cart with
an autonomous positioning and navigation system, a disinfection
platform with a disinfection liquid spraying system and UV lamps
with reflectors installed on it, the disinfection platform will have its
own autonomous control and power systems.

Keywords: multifunctional disinfection robot, COVID-19 pan-
demic, UV lamps, combined type of disinfection, medical robot.
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There are several applications in the aerospace, automotive and
energy industries, for example, that often require high fidelity mod-
eling or problems involving structural mechanics, heat transfer, or
electromagnetic. Finite element analysis (FEA) is a popular method
for solving the underlying partial differential equations (PDE) for
these problems. 3D finite element analysis or 3D-FEA accurately
captures the physics of these problems. The relevance of this study
is to show how to set up finite element analysis (FEA) simulations
and leverage the model of the environment to solve problems typ-
ically encountered by engineers and scientists in a variety of fields
such as aerospace, automotive and energy. This study analyzes the
behavior of mechanical components under different physical effects
and shows a thermal analysis of a commercial KUKA YouBot robotic
arm component by finding temperature distributions, figures, code,
and test results for multiple materials. The developed model allows
understanding and assessing the responsive component under load-
ing, vibration or heat and determining deformation stresses among
many things to select the best material and even prevent failure or
undesired resonance as an example. These systems are typically mo-
deled using partial differential equations or PDEs that capture the
underlying physics of the problem and FEA is just one of the most
common methodologies to solve this type of equation. The linear
regression model can be a good predictive model that represents the
relationship between thermal conductivity and max temperature to
avoid undesired performance of the robotic arm.

Keywords: finite element analysis (FEA), heat transfer, partial
differential equations (PDE), robotic gripper pivot.
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This paper proposes an approach to arranging curvilinear sec-
tions of the railroad track, which involves the replacement of two
transitional ones and a circular curve with one curvilinear section.
Modeling this section implies the construction of a curve in the
plan and profile, the joint consideration of which forms the spatial
appearance of the curve, which ensures a smooth transition between
the rectilinear rails. The need for such transitions is due to the ter-
rain, the need to bypass settlements, and the presence of geological,
geographical, and other obstacles that occur when laying railroads.
A curvilinear section is modeled in the plan using a curve that is
represented in natural parameterization under the law of curvature
distribution in the form of a fifth-power polynomial. At the same
time, at the start and end points of the section, the curvature and
its derivative accept zero values. The outer rail elevation retrac-
tion (modeling in the profile) is performed using the curve built,
whose sections are also represented in natural parameterization with
the dependences of the curvature distribution on the arc length in
the form of fourth-power polynomials. At the docking point of the
sections, the third order of smoothness is ensured, which implies the

equality of values of the functions, their derivatives, the curvature,
and a derivative of the curvature from the length of its natural arc.
Measures have been proposed to ensure the predefined track gauge
retraction. The application of the proposed approach to model
a railroad track along the curvilinear section with a variable-radius
curve could make it possible to achieve a favorable curvature distri-
bution, a smooth elevation retraction of the outer rail and the track
gauge. That would consequently improve the safety of rolling stock
running along the curvilinear section of the track, reduce the lateral
and vertical efforts that predetermine the wear of rails and wheelsets.

Keywords: railroad track, curvilinear section, outer rail eleva-
tion retraction, track gauge.
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Reuse of wastewater has been widespread in this era to support
the water sustainability process. Therefore, treated wastewater
should be conveyed to suitable places and adopted for different
uses. This study presents an empirical relationship between the Dar-
cy-Weisbach and Hazen-Williams equations for four types of pipe
material (ductile iron, GRP, concrete, and plastic) by using Water-
CAD Version 8i. Two hydraulic models were developed to estimate
the head loss in pipes by using different diameters: first, using pipe
diameters from 800 mm to 1,200 mm for a flow rate of 1.16 m?/s, se-
cond, adopting pipe diameter from 1,600 mm to 2,000 mm for a flow
rate of 4.63 m*®/s. The study results are the head loss values obtained
from the Darcy-Weisbach and Hazen-Williams equations, which
were used to correlate them using IBM SPSS Statistics. The cor-
relation coefficient between both equations turned out to be 0.991,
0.990, 0.990, and 0.990 for ductile iron, GRP, concrete, and plastic
pipe materials. Additionally, the relationship between head loss and
pipe diameter is negatively proportioned for both equations. Also,
both head loss equation results are the same. The head loss values in
the Darcy’s equation were higher for ductile iron and GRP materials,
while being lower for concrete and plastic materials for both models.
Selecting concrete or plastic pipes to convey treated wastewater is
better than other pipe materials. Another conclusion is that the pipe
diameter affects the head loss magnitude irrespective of the kind
of equation whether Darcy-Weisbach or Hazen-William equation.
Finally, this relationship is very useful for designers in converting the
head loss values obtained using these equations.

Keywords: Hazen-Williams equation, Darcy-Weisbach equa-
tion, WaterCAD V8i, head loss, correlation coefficient.
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One of the tasks that imply increasing the milk productivity of
cows is to create optimal maintenance conditions that ensure the

increased use of the genetic potential of cattle based on the imple-
mentation of engineering and technological solutions.

A mathematical model has been built that links the technical
and technological parameters of the vacuum system of milking
equipment, namely, the value of the working vacuum P, the pulsation
frequency #, the ratio of pulsation cycles, and the tension strength of
milking rubber Fjy to cows’ milk yield rate V. The range of milking
plant operating parameters for milking in the milk line has been
determined, at which the milk yield rate is maximum: P=52 kPa,
n=57.6-58.8 min~!, §=0.59-0.64, Fy=59.3-60.4 H. Under these
parameters, the milk yield rate is V=1.48-1.53 1/min.

The results of the multifactor experiment have helped construct
an adequate mathematical model of the second order, which confirms
the theoretical dependence of the influence of the technical and tech-
nological parameters of the vacuum system of milking equipment on
milk yield rate and the air flow of the milking machine. Analysis of
the mathematical model has made it possible to establish the rational
structural and technological parameters for the vacuum system of
a milking machine: the value of the working vacuum, P=>50.6 kPa;
pulsation frequency, =559 min~!, the ratio of pulsation cycles and
the tension force of milking rubber Fy=64.8 H. Under these parame-
ters, the milk yield rate is maximum: V=1.47—1.52 | /min; the air flow
consumption of the milking machine is Q=2.19 m3/h.

The mathematical model built fully reveals the influence of
technical and technological parameters of milking equipment on the
efficiency of machine milking. Owing to this, the issue related to the
rational choice of equipment is resolved.

Keywords: milking equipment, milking machine, teat rubber,
vacuum system, milk yield rate.
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This paper has established that one of the directions to correct
a designer’s idea is the close relationship between the metric cha-
racteristics of a model and the dynamics of updating the shape struc-
ture. The need to convolute information about model varieties of
a men’s jacket is due to the cyclical nature of fashion. Regression
analysis of this study’s results has confirmed the impact of the ac-
cumulation of quantitative changes in style attributes on the tran-
sition to qualitative changes in shape over 15 years. The periodic
repeatability of the five-seam design of a men’s jacket as a typical
representative indicates the possibility of using clusters of standard
elements. Correlation analysis of the update of mobile attributes (an
increase along the waistline and the lapel width) confirms a high
level of connection with the silhouette characteristic.

Information and analytical material for encoding classification
features of the functional components of model designs for an in-
dustrial product range collection has been formed. A variant for
convoluting the sets of classification features in the process of sam-
pling sorting relative to the basic list of functional nodes has been
proposed. The 24x24 compatibility matrix built makes it possible to
apply the morphological box method to compare sample sets. The pre-
sence of uniformity of the average value of accumulated frequencies
K.,=0.72, K;,,=0.69 confirms the membership of the sample in the
typological series. Having a common encoding system simplifies the
selection of models from the internet-based product range collections.

The method of sorting the models-proposals of the resulting
layout set has been confirmed by the validity coefficient K,=0.71,
which makes it possible to verify the perception of a jacket design as
a typical representative of modern structure.

Practical recommendations have been compiled on grouping
the records of industrial product range collection model codes into
industrial series, which enable control over the launch of articles
within the manufacturing process.

Keywords: interactive layout, model sampling, structural ele-
ment, men’s jacket, convolution matrix.
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This paper reports the system of devised technologies for har-
vesting hemp with belt hemp threshers. Tt is proposed to form a roll
of mowed hemp stems on a belt and tramp it to the field edge for
further processing of stems. That makes it possible to significantly
improve the efficiency of mechanized processes when harvesting
and processing the entire biological harvest of hemp. Thus, the level
of handling hemp production systems has been increased. At the
same time, the management of the process of roll formation of hemp
stems has been improved.

The technology of hemp harvesting has been improved with the
possibility of obtaining raw materials for long fiber and therapeutic
preparations. Two-phase harvesting (for seeds and fiber) has been
proposed to be implemented by using belt hemp threshers included
in the stationary (semi-stationary) complexes.

The possibility of preparing the combed hemp retted stalks by
spreading them on materials of various types has been systematically
substantiated.

The influence of the thickness of a layer of hemp stalks spread
out for the preparation of retted stalks on the timing of their prepa-
ration and fiber quality indicators has been investigated.

It was established that in terms of the quality indicators of the
produced fiber, the retted stalks from all experiments are properly
aged while the efficiency of their processing for medium- and large-
stalk fraction is high.

The fibers produced in all experiments were characterized by
purity, as well as high indicators of breaking load and handful length.

As regards the linear density, the fibers’ values in all experimen-
tal variants exceeded the normative ones by 1.65-2.64 times, which
rendered them non-standard.

An increase in the values of quality indicators has been estab-
lished with the corresponding change, from 1 to 3 kilograms per
meter, in the thickness of the layer of combed hemp stalks. The
breaking load, under such conditions, increased by 16.6 %; the linear
density, by 20 %; the content of shives, by 60 %; the «paw» content,
by 12.5 %, the content of bast strands, by 10.8 %.

Keywords: industrial hemp, belt harvesting technology, shale
retted stalks, retted stalk quality.
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There is a large body of theoretical and experimental research
aimed at determining the warp thread deformation and tension.
Analytical solutions and mathematical models of the stressed state
of the warp and weft threads in the formation of fabric were pro-
posed. In almost all studies, the deformation of the warp thread was
determined separately when shedding and beating the weft. There
is an experimental method for determining the deformation of warp
threads, which makes it possible to eliminate some of the shortcom-
ings inherent in the theoretical techniques. However, that method
has some drawbacks, such as the low accuracy of strain measurement
and the complexity of certain measuring operations, which leads to
an increase in the time spent on the experiment.

This paper reports a study that addresses those shortcomings
by proposing to photograph the object being measured using a di-
gital camera connected to a computer system to print the image.
An electronic caliper that is used to measure the deformation of
warp threads on printing paper takes into consideration a fraction of
a millimeter when measuring.

The proposed method makes it possible to determine with suf-
ficient accuracy and speed the deformation of warp threads in the

elastic feed system of the loom, as well as allows visual control over
the changes in the deformation of warp threads in the machine. The
use of this method makes it possible to reduce the time of measuring
the deformation of one thread from 30—40 seconds to 5-7 seconds,
which is 5-6 times less than that in the existing one and provides
measurement accuracy to at least one dozen mm.

The results of this work could be applied to determine the warp
thread deformation and tension on looms when making the main weave
fabrics in order to reduce the uneven tension of the main threads, in-
crease labor productivity, and improve the quality of the fabric.

Keywords: warp threads, thread deformation, tension, elastic
feed system, loom.
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This paper reports the spatial mathematical modeling of the
process of dressing the working surface of grinding wheels for imple-
menting the double-sided grinding of the ends of cylindrical compo-
nents. Parts with high-precision end surfaces that are commonly used
include bearing rollers, piston fingers, crosspieces of cardan shafts,
and others. The geometric accuracy of surfaces is ensured by simulta-
neously grinding the ends at two-sided end-grinding machines with
crossed axes of the part and wheels that operate under a self-blunt-

ing mode. Before starting the machining, the wheels are dressed in
a working position. Moreover, the total orientation angle of the tools
is selected subject to the condition of uniform distribution of allow-
ance along the rough sections of wheels. Dressing involves a single-
crystal diamond tool with a variable feed. That ensures different
development of the surface of abrasive tools, which prolongs their
operating time between dressings and improves overall stability. The
constant size of micro irregularities at the calibration site enhances
the quality of machining. The calibration site is made in the form of
a straight line belonging to the plane that passes through the axis
of rotation of the wheel and is perpendicular to the plane of the
machined part. Based on the spatial mathematical models of the
processes of removal of allowance and shape formation when dress-
ing the wheel, the surface of the grinding wheel was investigated.
Mathematical models for shaping the ends of parts when grinding
with wheels with conical calibration sites have been proposed; it is
shown that when applying the proposed machining scheme, there
is no geometric error in the size of the part. In addition, due to the
uniform distribution of the allowance along the rough area of the
wheel, the quality of the surface layer of the ends of parts increases.
The devised method for dressing the working surface of wheels could
be used to grind the ends of non-circular components.

Keywords: double-sided grinding, crossed axes, wheel dressing,
diamond pencil.
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Ensuring the reliable operation of the dust fuel preparation sys-
tem at thermal power plants (TPP) is a topical issue since it deter-
mines the energy strategy of any country that fires coals for thermal
energy production. This unit is one of the most energy-intensive
units in TPP. Those systems are outdated, poorly automated and high
energy-intensive. Furthermore, they must ensure efficient and safe
operation of the facility while being environmentally friendly. The
current work focuses on the process of grinding coals in ball drum
mills for further pulverized combustion. An experimental study was
performed in order to determine the main factors (rotational speed
of the drum mill, the degree of loading with the grinding balls, and
the velocity of the supplied air) that affect the efficiency of the fuel
preparation system. The obtained experimental data and performed
mathematical modeling resulted in regression equations describing
the energy performance of the mill. Three regression equations for
mill productivity, power consumed, and specific surface area of the

final product were obtained and validated. The study reveals that
the lowest specific energy consumption is achieved when the relative
rotational speed of the mill is between 0.81 and 0.87; the weighted
average diameter of the balls ranges from 33.5 up to 34.5 mm; the
load factor of the grinding media ranges from 0.325 up to 0.335,
the supplied air velocity is between 0.2 and 0.3 m/s. The proposed
methodology allows adjustment of the operating parameters of the
grinding process to achieve the lowest energy consumption. The
power consumption for the preparation can be reduced up to 5 % for
the selected operation mode of the grinding facility.

Keywords: drum ball mill, coal grinding, efficiency improve-
ment, thermal power plant, regression analysis.
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ONTUMI3AIIS YACTKOBUX NEPEJATHUX YUCEJ JIBOCTYIIEHEBOT'O YEPB’SIYHOT'O PEJITYKTOPA JIJISI
MIHIMI3AIII 3ATAJIbBHOI BAPTOCTI PEJJYKTOPA (c. 6-15)

Nguyen Huu Quang, Nguyen Hong Linh, Trieu Quy Huy, Pham Duc Lam, Nguyen Anh Tuan, Nguyen Dinh Ngoc,
Le Xuan Hung, Vu Ngoc Pi

OnTumizaliist KOHCTPYKIIIT YePB'STYHOTO PEAYKTOPA € CKIIA[HUM 3aBIaHHSIM 3 OIJIsIIy Ha Ge3JIi4 3aBlaHb | OCHOBHIX KOHCTPYKTUBHUX Ia-
pametpis. OTKe, Ul OTPUMAHHS ONTUMAJIBHUX PE3YJIBTATIB POSIIHYTO OLIbII MOCHIIOBHMIT | HafiitHMI MeToa onTuMizanii. Y mawriit poGoTi
TIPEICTABJICHHMIT TIPOIEC OTITUMI3AIlii IBOCTYIIEHEBOTO YePB TYHOTO PeYKTOPa 3 IJILOBOIO (DYHKITIEIO MiHIMi3allii 3ara/ibHOI BAPTOCTI PELYKTOPA.
B sikocTi BXiZHUX MapaMeTpiB Uit OIIHKU BIUIMBY HA BIATYK YaCTKOBOTO MEPEJATHOTO Yucya Uy 0OpaHi JeCsaTh OCHOBHUX KOHCTPYKTHBHUX
TapaMeTpiB. Y JOCITI/PKEeHHI BUKOPUCTOBYBAJIHCS IMITAIliiTHI eKCTIeEPUMEHTH, SIKi He BIMaraloTh BUTPAT /I BUKOHAHHS BCiX MOKJIMBUX BHUITPO-
6yBatb. /[ 1poro 6ya obpara Mozaesnb 2°(10-3) i Bukopucranus 1pobosoi Mozesi 1/16 yepes obmeskerns BOynosanoi ¢pyukiti 8 Minitab@18.
Binbi Toro, BUKOPHCTOBYIOTHCA BifICiBaIOUi €KCTIEPIMEHTH JIJIsI BUSHAUYEHHS KiJTbKOCTI TapaMeTpiB, 110 Ma€ He3HaYHMH BIIJIMB Ha BIATYK. Y MOPiB-
HAHHI 3 BUKOpHCTaHHaM MeToy Tarydi, mogenns 2°11, mo Bignosigae sunpobysansm 132 abo 32, € mpocTuM METOAOM JJIst 0CSTHEHH S THiJIeil.

PesyJibraT MOKa3yoTh, 10 3araJbHe TepelaTHE YNCI0 PEAYKTOPA Mae HaiiGiIbIIMil BIUIMB Ha BIATYK B MOPiBHSAHHI 3 iHmmvu. Kpim Toro,
BeJIMKe 3HAYEHHS MA€ B3AEMO/Iisl MisK IIMMU (DaKTOpaMu Ta iHIMMU. Bricoka 10CTOBIpHICTD 3aITPOTIOHOBAHOI MOJIE TATBEP/KEeHA iMiTaIi HHIMA
ekciepuMenTaMy. BunaskoBa TeHeHIia JaHUX 1I0Kasye, 110 Ha Uy ICTOTHO He BILIMBAIOTL iHINI ITapaMeTpu, KpiM BXigHuX. /lani B 3BOPOTHOMY
HOPS/IKY I0BOJISITD, 11O BiZITYK He 3a/1eKUTD Bizl (hakTopa yacy. Bisbi Toro, ckopurosanuii koedinient R? i R? nepesumutyiors 99 %, Moskna 3poou-
TH BUCHOBOK, 1110 3aIIPOIIOHOBAHA PerpeciitHa MoieJIb € Mi/IXO/AII010. 3allPOIOHOBAHUI B JIAHOMY JIOCJII/IKEHHI ITPOLieC ONTHMI3alll € HaTiitHIM,
a ONTHUMAJIBHIIT METOJL TPOEKTYBAHHS MOJKE CITYXKUTH KOPUCHUM IHCTPYMEHTOM JIJIST TH/IBUIIEHHS IPO/yKTHUBHOCTI IHIIMX YEPB STYHIX PEyKTOPIB.

Kuro4oBi ciioBa: BapTicThb T/ ITUITHAKA, BAPTICTH PEAYKTOPA, Bi/ICIBAIOUNIT EKCIIEPUMEHT, IBOCTYIIEHEBUIT Y€PB'STIHUIT PELYKTOP.
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PO3POBKA KOHCTPYKIIII TA TPOEKTYBAHHS BATATO®YHKIITIOHAJIbBHOTO POBOTA-TE3IHO®EKTOPA (c. 16-23)

Amandyk Tuleshov, Nutpulla Jamalov, Nurbibi Imanbayeva, Ayaulym Rakhmatulina

V nawiit poGoTi IIPOMIOHYETHCsT POGOT, TIPUBHAYCHUH /I aBTOMATU30BAHOI TIIAHOBOI a00 eKCTPEHOT 1e3iH(MDEKIIT B 3aMKHYTUX IPUMIIICHHSIX.
Po6ot BiHOCHTBCS 10 pOGOTIB KOMOIHOBAHOTO THITY.

Pobort cknamaerbes 3 180X (DYHKIIOHAIBHUX YACTUH: YHIBEpCaIbHOI MOOLIBHOI taTopmu (HUKHS YacTHA) Ta AesiHndexrtopa (BepxHs
YaCTMHA), IKUI TPU HEOOXITHOCTI MOKe BIIBHO MEpPeCcyBaTHCs MEPCOHATIOM Ha 4 Kosrecax. Y BUXIZHOMY MOJIOKEHHI BEPXHS JacTHHA PoOoTa-
nesindeKkTopa 3HAXOAUTLCS Ha 3apsAaHiii cranuii. MobiibHuii pobor mix'ixakae 10 aesindexTopa, «3adinsie» itoro (craButh Ha cebe)
i PyXa€eTbesi HaMiYeHUM MapIIpyToM. BepxHs actina Je3iHhekTopa Ma€ BIACHY HE3aJIE/KHY IHTEICKTYAIbHY CHCTEMY, OKPEMY Bifl MOOiJIb-
HOTO pobOoTa, SIKA TIPH PO3ITI3HABAHHI JIIOAMHI MPUITHHSE PO3MIIEHHS Te3iHbIKY090l piauHm: y 1boMy BUTAAKy YD-1aMmn moBepTaioThest
Ha 180°, muuriHAPUYHIIT KOPITyC 3aKPUBAETHCS 1 BKIIIOYAETHCST BEHTUJISALS 3HE3apaskeHOTo MOBITPS 13 3aMKHYTOTr0 IpuMinieHHs. Kpim toro,
pO3THIIeHHS /1e3iH(IKYI0U0i PIITHN BKIIOYAETHCS TIIBKH ITPH BUSBJIEHHI JI’KOK, CTOJIB Ta CTIiJIBIIIB.

3aBAgKKU POMUITIOBAIBHUM (HOPCYHKAM, PO3TalioBanuM Ha Bucoti 400 M, Je3iHpEeKTOp MOKe TIPOBOAMTH OJHOYACHY KOMILIEKCHY 00-
POOKy IpuMiIeHb 3 00JaiHAHHAM | MEOIAMHU, BKIIOUAIOYN SKICHY 0OPOOKY HMKHIX ITOBEPXOHB CTOJIIB, CTI/IBIIB Ta JIFKOK.

Jlnst mosrinmenust yHKIHOHATLHIX XapaKTePUCTHK POOOTIB-/1e31H(EKTOPIB Ta CHPOIIEH s IXHbOI KOHCTPYKIIii 3aIIporoHoBaHmii HaraTo-
(yHKioHATBHUT POGOT-E3iHDEKTOP.

Beranosiieno, 1o pesyJibrar 0CSIraeThest 3a PaXyHOK TOT0, 10 B Garatro(yHKIOHATbHOMY PoOOTi-/e3iHMEKTOP], 10 MICTUTD TIepecyBHI
Bi30K 3 aBTOHOMHOIO CHCTEMOIO TIO3UIIOHYBAHHS Ta HaBirailii, fe3indekiiiiny mmathopMy 3 CUCTEMOIO PO3IIUJICHHS Je3iH(hiKyIouoi piiunu
Ta BCTAHOBJICHUMU Ha Hiil YD-mammamu 3 Bixbusavamu, gesindexiiina miathopma Mae BIaCHI aBTOHOMHI CUCTEeMU KEPYBAHHS 1 JKUBJICHHSI.

Kimo4oBi cioBa: GaratodyHkiionaabauii pobor-aesitdexrop, nangemis COVID-19, YD-jmamium, KomiuiekcHa aesingexitis, MequdHnii pobor.
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MOJIEJTIOBAHHS TEIIJIOBUX PO3IIO/ILIIB IIIJIAXOM AHAJI3Y TEIJIOCTIAKOCTI IAPHIPA CXOITY
MMPOMMCJIOBOTO POBOTA IIIJT AIEI0 HATPITOI EJTEKTPOHIKH (c. 24-28)

Hasan Shakir Majdi, Atheer Raheem Abdullah, Auday Shaker Hadi, Laith Jaafer Habeeb

V psani BUMAZIKIB, HATIPUKJIAM, B a6POKOCMIYHIH, aBTOMOOLIBHIN Ta eHepreTHyHiil IPOMUCIOBOCTI, YacTo HeoOXiHe BUCOKOTOUHE MOJIe-
JoBaHHs1 ab0 PillleHHs 3a/[a4, TIOB’sI3aHUX 3 Oy/IiBeJbHOI MEXaHIKOW, TelIonepenadero abo eJIeKTPOMAarHiTHUMU BItMBaMu. J[Jist X 3aj1ad,
TIOTITUPEHNUM METO/IOM PO3B’sI3aHHS OCHOBHUX AMQepeHIiaqbHuX piBHAHD B yacTuHHUX noxianux (PDE) e anamiz mMeTomom ckiHueHHUX
eniementis (FEA). @isuky 1ux 3azay Touno Bigobpakae TpPUBUMIPHUI aHaIi3 METOZOM cKinueHHux esementis abo 3D-FEA. AkryanbHicTh
JQHOTO JIOCTIIIPKEHHST TIOJISITAE B TOMY, 1100 MTOKA3aTH, sIK HAJIAMITYBATH MOJETIOBaHHS MeTo/IoM ckinvennux esqementis (FEA) ta Bukopucro-
BYBaTH MOJIEJTb HABKOJMITHBOTO CEPEIOBUINA JIJIsI BUPINIEHHsI 3a/1a4, 3 IKUMU 3a3BUYall CTUKAIOTHCS iHKEHEPH Ta BUEHI B PI3HUX 06JIaCTSIX,
TAKUX SIK aePOKOCMIUHA TTPOMUCIIOBICTD, aBTOMOOLIEOYIYBAHHS Ta CHEPreThKa. Y JOC/IIPKEHH] aHATIZYIOThCS XapaKTEPUCTHKU MEXaHIUHUX
KOMIIOHEHTIB 32 Pi3HUX (hi3UYHKUX BIUIMBIB, & TAKOK TTOKa3aHUH TEPMIUYHUI aHa/Ii3 KOMIIOHEHTa IIPOMUCJIOBOTO podoTa-Manimyastopa KUKA
YouBot muigxoM BU3HAYECHHS PO3IOLLY TEMIIEPaTyp, 3HAYCHHsI, KOJI Ta Pe3yJIsTaTi BUIIPOOYBaHb /s AeKiIbKOX Martepiajiis. Pospobiena
MOJIeJIb JIO3BOJISIE BU3HAYUTH 1 OIIHUTH YyTJIMBUN KOMIIOHEHT TIPH HaBaHTaKeHHi, Bibpaitii abo HarpiBaHHi, a TAKOK BU3HAYMUTH Jiehopma-
Wit HANPyTH, cepejt iHIoro, st BHOOPY HallKpaloro Marepiaiy i HaBiTh 3arnobiranus pyiitHyBarHsa abo Hebaxanoro pesonancy. i cucremun



3a3BUYAil MOJIETIOIOTHCS 3a JOMOMOTOI0 depeHIialbHIX PIBHAHD B YaCTUHHUX HOXiaHnx a6o PDE, gaki BinoOpaxkaioTh 0CHOBHY (isuKy
3asanns, i FEA € siniie ojiHuM 3 HaliOiIbIIT TTIOMIMPEHNX METO/IIB BUPIIIEHHsT PiBHSHD TAaKOTro TUITY. Mo/Iesb JIHIIHOT perpecii Mojke CJIysKuTn
XOPOIIOIO TIPOTHO3HOIO MOZIEJIJIIO, IO TIPE/ICTABIISIE B3AEMO3B SI30K MiK TEIIJIOPOBIAHICTIO Ta MAKCHMAJIBHOIO TeMIIepaTypoIo IS YHUKHEHH
HEe3a/I0BIJIbHOI IIPOAYKTUBHOCTI MaHiIlyIATOPA.

Kmoyosi ciioBa: anamisz metosiom ckinuennnx exementis (FEA), Temionepeava, andepentiianphi piBusnus B yactunuux noxiznux (PDE),
MapHip CXOIy MPOMUCIOBOTO POOOTA.
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PO3POBKA IIJXO/Y 0 TEOMETPHYHOTO MOJIETIOBAHHSI 3AJII3HUYHUX KOJII HA KPUBOJIIHITHUAX
JIJISTHKAX (c. 29-35)

B. 1. Bopucenko, C. A. ¥Ycrenko, 1. B. Ycrenko

[IporoHyeTbest miAXiA A0 BIAIITYBAHHSA KPUBOJIHIMHUX AISHOK 3a/Ji3HUYHOTO IUISIXY, sSIKWil nepeabadae 3aMiHy IBOX TIepexijiHux
i KpyroBoi KPUBOI OJIHIEI0 KPUBOIIHIITHOW AlNsHKO0. MoemoBanHs i€l AinsHku nepeadadae modya0By KpUBOI B MiaHi Ta podisi, cymicHuit
POSIIISA AKUX (hOPMYE TIPOCTOPOBMI BUTJISL KPUBOI, sIKa 3a0e31euye MIaBHU epexi/l Misk MpsMOIHIHUMY peiikaMu 1isixy. HeoOxigHicTs
MOMIGHKUX TEPEXO/iB 06YMOBIIOETHCST PENbEDOM MiCIEBOCTI, MOTPEOOI OOXOIKEHHs HACEIEHNX MYHKTIB Ta HASBHICTIO T€OJIOTIYHUX, Ieo-
rpadivHNUX Ta IHIINX HEePenrko, SIKi 3yCTPiualoThCs TP MPOKIATAHH] 3aMI3HNYHNX NUIAXiB. MozieTioBaHHsS KPUBOJTIHIIHOI TIJITHKY B II7IaH1
BUKOHYETBLCS i3 3aCTOCYBAHHSIM KPHBOI, STKA TIOAETHCS B HATYPAIBbHIl TapaMeTpu3allii i3 3aK0OHOM PO3TIO/iTy KPUBUHU Y BUTJISA/II MOJiHOMY
w'sitoro crernets. [Ipu 1ipoMy B 104aTKOBIH Ta KiHIEBIl TOYKAX JITSHKY KPUBHUHA Ta i MOXi/IHA MAIOTh HYJIbOBI 3HaUeHHsL. BiBiz miaBuieHHs
30BHIMIHBOI PeiKN (MO/IETIOBAHHS B TPOMITTi ) BHKOHYETHC i3 3aCTOCYBAHHAM CKJIAIEHO KPUBOI, TIJITHKH SIKO1 TAKOK MOIATOTHCS Y HATYPAJTh-
Hill TapaMeTpu3alil i3 3a1eKHOCTSMU PO3IOJLITY KPUBUHY BiJl JOBXKUHY AYTU Y BUIVISI/L IOIHOMIB 4eTBEPTOro CTeleHs. Y TOUIll CTUKYBAaHHS:
JIJISTHOK 320€31e4y€eThCs TPEeTiil MOPSIOK TIAIKOCTI, IKM repeabadae piBHICTb 3HaueHb (DYHKITA, 11 TOXIAHUX, KPMBUHU Ta MOXIHOI Bifl KPHU-
BUHU BiJl IOBKMHU BJIACHOT {yTH. 3apONOHOBaHi 3aX0/ JIUist 3a0€3IeYeHHsI 3a/[aHOTO BiZIBOALY IIMPUHHU KOJIii. 3aCTOCYBaHHSI IPOIIOHOBAHOTO
MIIXO/Y /10 MOJIEJIIOBAHHS 3aIi3HUYHOTO MIJIIXY HAa KPUBOJIHINHIN JISHINI KPUBOIO 3MIHHOTO pajiiyca /[03BOJUTb OTPUMATH CIPUATINBUN
POBIIO/II KPUBUHM, TUIABHWIA BIJIBIl MiABUIIEHHS 30BHINIHBOT PEHKK Ta IMMPUHK KOJIii. Y MACYMKY 1ie MABUIIUTL Oe3MeKy MPOXOIKEHHS
PYXOMOTO CKJIa/Ly 110 KPUBOJIHIFHIN AlsIHI HUISIXY, 3MEHIIUTD GiYHi Ta BepTHKaIbHI 3yCHILIs, SIKi 00YMOBJIIOIOTH 3HOC PEiiOK i KOJIICHUX Tap.

KorouoBi ciroBa: 3a1i3HUYHUI MIJISX, KPUBOJTIHIMHA /UJTSTHKA, Bi/IBI/| MiZBUIIEHHS 30BHINTHBOI PEIKH, ITIPHHA KOJII.
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MOPIBHAHHA PIBHAHDb XEN3EHA-BLIIBSIMCA I IAPCI-BEMICBAXA JIJII PO3PAXYHKY TIIPABJIIYHUX BTPAT ITIPU
TPAHCIIOPTYBAHHI OUMIIEHUX CTIYHUX BO/I B MICTI KEPBEJIA, IPAK (c. 36-43)

Layth Saeed Abdulameer, Nazira Dzhumagulova, Hayder Algretawee, Larisa Zhuravleva, Musa Habib Alshammari

B manuii yac auist migTpuMKN IPOIECy CTasIOro BUKOPUCTAHHS BOJHIX PECYPCIB MIMPOKO TIONIMPEHE TIOBTOPHE BUKOPUCTAHHS CTIYHUX BOJL.
Tomy ounteni cTiyHi Bou MOKHA TPAHCIIOPTYBATH Y Bi/IMOBIIHI MicIls Ta BUKOPUCTOBYBATH JIJIs1 PI3HUX TIiJiell. Y MaHOMY MOCJIi/KEeHHI 3a
noniomoroio WaterCAD Version 8i nipezicraBiiena eMiipidna 3aiexHicTs Mixk piBastausavmu [Japci-Beiicbaxa ta Xeiizena-Bisbsmca st wotu-
PHOX TUIIB MaTepianiB TpyO (KOBKMI YaBYH, CKJIOIIACTHK, OETOH Ta MIacTyK). By pospobiieni Bl MOJIeI st OIIHKHI TiZPaBIiqHIX BTpaT
y Tpybax 3 BUKOPHCTaHHSM Pi3HUX JiaMeTpiB: nepina 3 giameTpoM Tpy6u Bix 800 MM 10 1200 MM ripu Butpati 1,16 M%/c, npyra 3 miamerpom
Tpy6u Biz 1600 MM 10 2000 MM Tpu BuTpaTi 4,63 M /c. Pesynsrati AoCTiKeH s ABAAIOTH CO60T0 3HAYCHHS TifPaBIidHIX BTPAT, OTPUMAaHi
3 piBusanng Jlapci-Beiichaxa ta Xeiizena-BinbsiMca, ski BUKOPHCTOBYBaIMC JJIst iX KopeJssiii 3a gonomoroio IBM SPSS Statistics. Koedi-
ieHT Kopessii Mixk o6oma piBHsHHAME ckaas 0,991, 0,990, 0,990 i 0,990 17151 KOBKOTO YaByHY, CKIOIIACTUKY, GeTOHY i muacTuka. Kpim Toro,
3aJIEKHICTh MK TiZPaBIIYHIMHI BTpaTaMy Ta JiaMeTpoM TpyOu obGepHeHo Tponopiiiina ajst 060X piBHsHb. Takok, 0OuaBa pe3yabrati pis-
HSIHHS TiZIPABJIIYHUX BTPAT OJHAKOBI. 3HAUCHHS TiIPABIIYHUX BTPAT y PiBHsIHHI [lapci Oy/In BUIUME /711 KOBKOTO YaBYHY Ta CKJIOIIACTUKY,
ajle HIDKYNMI JI7TsT GETOHY Ta IIACTHKY B 000X Mozensix. Bubip 6eTonnnx abo mmacTukoBUX TpyO /ISt TPAHCTIOPTYBAHHS OYNIIEHNX CTITHIX
BOJI Kpallle, Hisk iHmmx marepiaziis. Ille ofuH BUCHOBOK TOJIATAE B TOMY, 110 AiaMeTp TPyOU BIUIMBAE Ha BEJWUYMHY TiZiPaBIidHUX BTPAT He-
3aJIeKHO BiJ BULY piBHsAHHS, Oyib To piBHsinus [lapci-Beiicb6axa un Xeiizena-Binbsima. Hapernrri, gate criBBiHOIIEHHS [y/Ke KOPUCHE ISt
MIPOEKTYBAJIbHUKIB IIPU TI€PETBOPEHH] 3HAYEHD I'i/IPABIiYHNX BTPAT, OTPUMAHUX 3a J0TOMOTO0IO TIPE/ICTaBICHUX PiBHSHD.

Kmouosi ciosa: pisHsanHs XeiizeHa-Binbsanmca, pisusaus apci-Beiicbaxa, WaterCAD V8i, rigpasiiuni Brpati, KoedilieHT KOpessii.
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BCTAHOBJIEHHA BILIUBY TEXHIKO-TEXHOJIOTTYHUX ITAPAMETPIB MOJIOYHO-/IOIJIbHOTO OBJIAJTHAHHSA HA
E@EKTUBHICTb MAIIIMHHOTO JOTHHS (c. 44-55)

E. B. Auies, A. II. Taxiii, B. M. Kics, A. II. I1axiii P. B. Ilerpos, JI. B. ILtiora, O. M. Yekan, O. B. Myciesko,
B. B. ¥xoBchkuii, JI. €. KopHienko

OpmHnM i3 3aB/IaHB, SIKi MepedavatoTh M ABUIIEHHS MOJIOYHOI IPOLYKTUBHOCTI KOPIB, € CTBOPEHHSI ONITHMATBHIX YMOB 00CTyTOBYBaHHS,
1o 3a6e31eyyioTh MiBUIIEHHST BUKOPUCTAHH TeHETHYHOTO TOTEHIialy TBapUH Ha OCHOBI peasizaiil iHKeHepHO-TeXHOJIOIMTYHUX PillleHb.

P03pobsieHo MaTeMaTUaHy MOJIEJTb, STKA 3B’ 13a/1a TEXHIKO-TEXHOIOTIUH] TTapaMeTpy BAKyyMHOI CHCTEMH MOJOYHO-0LTBHOTO 00T/ IHAHHS,
a came BeJMYUHY PoOOYOro BakyyMy P, 4acToTy myJibcailiii 7, CliBBiIHOIIEHHS TaKTiB MyJIbcalliil i cuiry HaTsry AiiikoBol rymu Fy 3i mBuj-
KiCTIO MOJIOKOBI1aui kopis V. BusHaueHo fianaszon pobounX mapamMeTpiB A0IIbHOI yCTAaHOBKY 3a JI0THHS Y MOJIOKOTIPOBI/L, 32 IKUX IIBUKICTH
MOJIOKOBiIaui Makcumasiba: P=52 klla, n=57,6-58,8 x5~!, 8=0,59-0,64, F;;="59,3-60,4 H. IIpu 1mux napamerpax mMBUAKICTb MOJOKOBiL1ayi
ckaagae V=1,48-1,53 i/xs.

3a pesysbratamMu 6araTohakTOPHOTO EKCIEPUMEHTY OJEPKAHO aJEeKBATHY MATEMATUYHY MOJEJb JAPYToTo TOPSIKY, sIKa MiATBEPIKYE
TEOPETHYHY 3aJIEKHICTh BIUIMBY TEXHIKO-TEXHOJOTTYHIX TTAPAMETPIB BAKYYMHOI CHCTEMH MOJIOYHO-IOLTLHOTO OOIaHAHHS Ha TIBUAKICTD



MOJIOKOBI/IJIavi i BUTPATH MOBITPs IOIIBHOTO anapara. AHasia MaTeMaTHYHOI MOJIeJTi I03BOJIMB OTPUMATH PAIliOHATbHI KOHCTPYKTHBHO-TEX-
HOJIOTIUHI TapaMeTpu BaKyyMHOI CHCTEMH JI0i/IbHOT yCTaHOBKY: BeJimunia pobouoro Bakyymy P=50,6 klla, yacrora myJbcatiit n=55,9 xs~,
CITIBBiTHOIIEHHS TAKTIB My Ibcallill i cuia Hatary faifikoBoi rymu Fy=64,8 H. IIpu mux mapameTpax MIBUAKICTb MOJIOKOBiIZIaYi MaKCHUMaTbHA
Ta cknanae V=1,47-1,52 1/xXB, a BUTpaTH NOBITPs J0iMbHOTO anapata Q=2,19 m3/rop.

Pospobiiena MaTeMaTHIHA MOZIE/Th B OBHI Mipi PO3KPUBAE BILUIMB TEXHIKO-TEXHOIOTIYHUX TTAPAMETPIB MOJOYHO-TOLTEHOTO 00/IaIHAHHS
Ha eDeKTUBHICTD MAITMHHOTO IOTHHSL. 3aB/ISIKI IIbOMY BUPINIYETHCS 3a/1a4a Y PallioHaTbHOMY BHOOPI yCTaTKyBaHHSI.

Kim040Bi c10Ba: MOJIOYHO-10iTbHE 00 T/[HAHHS, TOITbHNUIT allapat, JiKoBa ryMa, BAKyyMHA CHCTEMA, IIBU/KICTD MOJIOKOBITadi.
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PO3POBKA METO/IY IHTEPAKTUBHOI KOMIIOHOBKH CTPYKTYPHHX EJIEMEHTIB MOJIEJIEI YOJIOBIYOTO
MIJKAKA (c. 56-66)

A. JI. Cnasinceka, C. A. Matiox, B. B. Muna, O. II. Cuporenko, O. M. JloMGpoBcbhKa

OzHUM 13 HAIPSIMKIB KOpEryBaHHs JAM3aiiHEPChKOI i/iei BU3HAUEHO TiCHOTY 3B’SI3Ky METPUYHHUX XapaKTePHCTHK MOJeJli 3 JIHAMIKOIO
OHOBJIEHHST CTPYKTYpH (hopmu. HeoOxinHicTs sropranis iHbopMailii MOAETbHIX PIZHOBUIIB YOJIOBIYOr0 TijiKaka 00yMOBJIEHA IIUKITYHIM
MIOBTOPEHHSAM Moau. PerpeciiiHuM aHayizoM pesyJibTaTiB JOC/IKEHHs JOBEAECHO BIJINB HAKONNYEHHS KIJIbKICHUX 3MiH CTH/ILOBUX O3HAK HA
niepexiz B sikicHi 3Minu hopmu Ha ipoTsizi 15 pokis. [lepiognyna MOBTOPIOBAHICTD IT'ITUIIOBHOI KOHCTPYKITT 4OTOBIYOTO MijZKaKa B SIKOCTI TH-
MOBOTO TPECTABHUKA CBIAYUTD PO MOKJIMBICTD 3aCTOCYBAHHS KIACTEPiB THIOBKX eeMeHTiB. Kopessiiiinuii anamia OHOBJIEHHS MOOIIbHIX
o3Hak (mpubaBKa 110 JiHii Tasii i IMpuHa JalKaHa) MATBePIKY€ BUCOKUIT PIBEHD 3B’SI3KY 3 CUIIYETHOIO XapaKTEPUCTUKOI.

Cdopmosano indopMariiiiHo-anaTiTHIHIH MaTepial KOAyBaHHS KiacHikamiiHux o3HaK (YHKIOHATHHUX BY3JiB MOJEJbHUX KOH-
CTPYKIL#i TPOMUCIOBOI KOJIEKIIil. 3alpOOHOBAHO BapiaHT 3rOPTaHHs MHOKUH KiacudikaliliHuX O3HAK B IPOIeCci COPTyBaHHs BUGIPOK
BiZIHOCHO 6a30BOTO TIepesTiKy (HYHKIIOHATLHUX BY3J1iB. Po3pobiiena MaTpHIst CyMiCHOCTI 24X24 103BOJISIE 3aCTOCYBATH METO/ MOP(hOTIOTTIHOT
CKPUHBKH JIJIs1 OPIBHAHHSA MHOKIH BUGIpoK. HagBHICTD OZAHOPIAHOCTI cepeinbol BeJMYMHI HAKOMMYyBaHUX YacToT Ky, =0,72, K., =0,69
MATBEPKYE HATEKHICTH BUGIPOK 10 THIOJMOTIYHOTO Psity. HasBHICTD CIIJIBHOI CHCTEMH KOAYBaHHS CIIPOILYE BifGip MOmenell 3 KOMeKIii
iHTepHeT-pecypCiB.

Mertoji cOpTYBaHHS MOJIEJIEi-IIPOIIO3NULLiil KiHIIeBOI MHOXKMHM KOMIIOHOBKH MijTBep/zkeHo Koedinientom Bastignocti K,=0,71, axnit
N03BOJIsIE BepU(DIKyBaTH CIPUITHATTS 06pasy TMijKaka s’k THIIOBOTO MPEACTABHUKA CYy9aCHOT KOHCTPYKIIii.

CdopmysrboBaHi TPAKTUYHI PEKOMEHIAIT MO/I0 IPYIYBAHHS 3aMUCIB KO/AIB MOJesell TPOMICJIOBOI KOJIEKIlii B MPOMUCIIOBI cepii, 1110
3a6e3Mevy0Th KOHTPOJIb 3aITyCKy BUPOOIB B TEXHOJIOTTYHUI MPOTIEC.

KiiouoBi cioBa: iHTepakTHBHA KOMIIOHOBKA, BUOIpKa MOjiesieii, CTPyKTYPHUIT eJleMeHT, 4oI0BIYMI Mi/KaK, MAaTPUIL 3TOPTAHHSL.
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PO3POBJIEHHS TEXHOJIOTTII 3BUPAHHSA BPOYKATIO KOHOIIEJIb CTPITYKOBUMH HAKOITAYYBAYAMU (c. 67-75)

B. O. Illeituenxo, B. B. IlleBuyk, I. A. dyanikos, C. II. Kopomuenko, B. I. Inecn, 0. B. Ckopsik, B. I. Cki6unk

P03pobieHo cucTeMy TEXHOJIOTIH 30MpaHHS BPOKAID KOHOIEb CTPIYKOBMMH HAKONMYYyBayaMu. 3armporoHOBaHO (HOPMYBATH BaJOK
CKOIITEHNX cTebesT KOHOMEb Ha CTPIYKY 1 BOJOYHUTH 1i 0 KPAio TIOJIST JIUIsI TTOAAMBIIOTO epepobIeH s creber. 3aBIasiKi I[bOMY YMOKJIIB-
JIOETBCST CYTTEBE TABUIIECHHS eEKTUBHOCTI MEXaHI30BAHKX IIPOTIECIB 30UPaHHS 1 1epepOdIeHHS YChOro G10JOTIYHOIO BPOKAK0 KOHOIIEb.
PiBeHb KepoBaHOCTI CHCTEMaMil BHPOOHUIITBA KOHOIEb TifBHIIEH0. OMHOYACHO MOKPAIIEHO YIIPABJIIHHS IIPOIECOM BAJTKOYTBOPEHHS
CTpivuku cTebesr KOHOTLI.

VAOCKOHAIEHO TEXHOJIOTII0 30MPaHHs KOHOTIEb 3 MOKJIMBICTIO OTPUMAHHST CUPOBMHH JUJTS IOBTOTO BOJIOKHA 1 JIIKyBaJTbHUX MPENaparisb.
JlBohaste 36upanis (Ha HaCiHHS i BOJIOKHO) 3alpPONOHOBAHO PEaNi30BYBaTH i3 BUKOPHCTAHHSIM CTPIYKOBUX HAKOIMYYBayiB cTallioHapHU-
MU (HaliBCTAIlOHAPHUMU ) KOMILIEKCAMMU.

CrcTeMIo 00TPYHTOBAHO MOKIIMBICTD IPUTOTYBAIHST TPECTH 00YeCaHNX cTeGesT KOHOTIT METOIOM PO3CTEJIEHHS Ha MaTepiaii Pi3HOTO BUY.

JlocmipKeHO BIUINB TOBIIMHU 1apy cTebes KOHOME b, PO3CTENeHHX JIJIs IPUTOTYBAHHS TPECTH, HA TEPMIHU ii IPUTOTYBAHHS Ta TOKa3-
HUKM SKOCTI BOJIOKHA. BCTaHOBJIEHO, 10 32 MOKa3HWKAMU STKOCTI BUPOOJIEHOTO BOJOKHA TPECTa BCIX TOCHIIIB BUIEKAHA, eHEKTUBHICTD ii
MepepoOKI ISt CEPEHBO- Ta KPYMTHOCTEOM0BOI (hpakiiii — Brcoka. BupobiieHe BOIOKHO Y BCIX I0CTIIAX XapaKTePH3yBalIOCs YUCTOTOIO, BH-
COKHMMHU TTIOKa3HIUKaM1 PO3PUBHOTO HABAHTAKEHHS Ta JKMEHBOBOIO JIOBKMHOIO. 32 3HAYEHHSIM JIIHIITHOI MIiIJTBHOCT] BOJIOKHO y BCiX BapiaHTax
JOCTI/IPKEHb TIepeBrIyBajio HopMaTusie y 1,65—2,64 pasu, 1110 06yMOBIJIO BiZIHECTH HOT0 10 HECTaHAAPTHOTO.

BceranosiieHo 3pocranHst 3HaUeHb ITOKa3HUKIB SIKOCTI 32 BiIIIOBIIHOTO 3MiHEHHS Bift 1 /10 3 KI/M.II. TOBIIMHY IIapy obuecaHux crebes
KoHOILT. Po3prBHE HaBaHTaKEHHs, 32 TAKMX YMOB, 30ibiniocs Ha 16,6 %, miniitna mispricts Ha 20 %, BMicT koctpuiti Ha 60 %, BMicT anm
na 12,5 %, smict aukonoaionux nacm Ha 10,8 %.

K1040Bi ¢10Ba: TeXHIUHA KOHOTLISA, CTPIYKOBA TEXHOJIOTIs 30MPAHHS, CJIaHIIEBa TPECTA, SIKICTh TPECTH.

DOI: 10.15587/1729-4061.2022.252612
EKCIIEPUMEHTAJIbHUAI METO/T BUBHAYEHHSA JED®OPMAIIII HUTOK OCHOBU HA TKAIIBKUX BEPCTATAX (c. 76-85)

Nigar Makhmudova

IcHye 6araTo TeOPETUYHUX Ta EKCIIEPUMEHTAIBHIX POOIT 3 BU3HAUeHHsT TeopMaril Ta HATSTy HUTOK OCHOBH. 3ampOMOHOBAHO aHAJITIY-
Hi pillleHHs Ta MaTeMAaTUYHI MOJIeJi HAIIPY>KEHOTO CTaHy HUTOK OCHOBH Ta YTOK 11pu (hopMyBaHHi TKaHMHN. [IPaKTHUHO y BCIiX A0C/IKEHHIX
nedopMariist HUITOK OCHOBH BU3HAUYATIACS [IPH 3€BOYTBOPEHHI Ta TPUGOIO0 YTOKY OKpeMO. ICHYE eKcriepuMeHTATbHIIT METO/I BUSHAUEHHST Jie-
(opmaltii HUTOK OCHOBH, 1110 JI03BOJIAE YCYHYTH JCAKI HEOMIKH, IpUTaMaHHi TeopeTuuHuM. AJie 1eii MeTo1 He 11030aBJIeHIH BJIaCTUBKX HOMY
HEJIOJIIKIB, TAKMX SIK HU3bKA TOYHICTh BUMIPY ZehopMariil Ta CKIAIHICTD JIeSKUX OIEpPAIliil TPy BUMIpI, 1110 TIPU3BOAUTH 10 301JIBIICHHS Yacy,
1110 BUTPAYAETLCS HA TPOBE/ICHHS €KCIIEPIMEHTY.



[TpoBeeHo AOCHIKEHHS IS YCYHEHH S IIMX HEeJ0IKIB, B IKOMY TIPONIOHYEThCst (hoTorpadyBarit 06 €KT, 110 BUMIPIOETHCS, 3a I0TIOMOTOIO
1upOBOI KaMepH, MiIKIIOUEHOT 10 KOMITIOTEPHOI CUCTEMH IS IPYKY 300paskeHHs. EJeKTPOHHMIN MITAaHTeHIIUPKYJ/Ib BUKOPUCTOBYEThCS JIJIsk
BUMipIOBaHH ehopMariii HUTOK OCHOBH Ha [PYKOBAHOMY Tallepi, SIKIii BpaXOBY€E NP BIUMipPIOBAHHI YaCTKN MiJiMeTpa.

3arporoHOBaHNUII METO/L I03BOJISIE 3 JIOCTATHBOIO TOYHICTIO Ta IBU/IKO BUSHAYUTH JIe(hOPMAILil0 HUTOK OCHOBM IIPY’KHOI CUCTEMH 3aI1PaB-
KM TKaIlbKOTO BepCTaTa Ta A€ MOKINBICTD Bi3yalbHO KOHTPOJIIOBATH 3MiHM Jedopmartii HUTOK OCHOBH Ha BepcTati. Bukopncramnms mmporo me-
TOJLY JIO3BOJISIE CKOPOTUTH Yac BUMiptoBaHHs Jedopmaitii oxuiei autku 3 30—40 cexyH 10 5—7 cekyH/, 10 B 5—6 pa3iB MeHIIle B OPiBHSHHI
3 icHyiounM i 3abesredye TOUHICTb BUMIPIOBaHHS MOHARMEHIIIE /10 OJHOTO JECSTKA MM.

Pesyasratin poboTH MOKHA BUKOPHUCTOBYBATH IS BU3HAYEHHS AebopMariil Ta HATSITY HUTOK OCHOBU Ha BepCTaTax TpU BUPOOJIEHH]
TKaHUH TOJIOBHOI'O IepPeIIeTeHHs 3 METOI0 3MEHIIEeHHs HePIBHOMIPHOCTI HATATY OCHOBHUX HUTOK, IIJIBUIIEHHS IPOLYKTUBHOCTI IIpalli Ta
TIOKPAIIEHH SKOCTI TKAHMH.

KmouyoBi cioBa: HUTKN OCHOBY, iehOpMAlLisi HUTKNU, HATST, IIPY’KHA CUCTEMa 3allPaBKH, TKAI[bKUII BEPCTAT.
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PO3POBKA MOJIEJI TPABKH POBOYMX ITIOBEPXOHD KPYTIB ITPU IBOCTOPOHHBOMY HIIIMYBAHHI KPYTJINI
TOPIIIB HA BEPCTATAX 3 YIIK (c. 86-93)

B. B. Kaxbsuenxo, B. I. Kanbuenko, A. B. Konoroiiza, A. M. €pomenko, /I. B. Kaabuenko

[IpoBeieHo MpocTopoBe MaTeMaTHyHe MOJETIOBAHHS MPOIECY MPaBKK POOOUOi TOBEPXHi HLIi(YBaNbHUX KPYTIiB /s 31 HCHEHHS IBOCTO-
POHHBOTO NLTIhYyBaHHS TOPIIB HNUTIHAPHYHKX fetasieil. [Llnpoko mommpeHi fetasi 3 BECOKOTOUHIMHU TOPIEBUMHU TOBEPXHSIMHU, CEPEL SKUX
POJIMKH T IITAITHUKIB, TIOPITHEB TAJIbI, XPECTOBUHN KapaHHUX BaJIiB Ta iHIm. 3abe3euyeHHs reOMeTPHYHOI TOYHOCTI HOBEPXOHD 3/ iCHIO-
€TbCs HIJIIXOM OJIHOYACHOTO 1LTi(hyBaHHS TOPIIB HA JIBOCTOPOHHIX TOPIEIIi(yBaIbHIX BepcTaTax 3i CXpeleHNMU OCSIME JIeTalli Ta KPyTiB,
SIKi TIPAIIOIOTh Y PeKUMi camo3aTyrurenust. [lepen mogaTkoM 06poOKM KPYTH MPABJSITh Y PoboYOMy mosokenHi. [Ipiaomy cymapHuii Kyt
opieHTallii iIHCTPYMEeHTIB 0OMPAETHCS 3 YMOBU PIBHOMIPHOTO PO3IOJILLY TIPUIYCKY B3I0BK YOPHOBUX JALISHOK KPyriB. [TpaBka 31iHCHIOETHCS
OJIHOKPHCTATIbHUM JIMa3HUM IHCTPYMEHTOM 3 Pi3HOIO TI0j1aueio. TakuM YrMHOM 3a0e31eUy€eThCst PisHa PO3BUHEHICTh MOBEPXHi aOpasuBHUX
THCTPYMEHTIB, 1110 361JIbIIIy€ iX mepiog poboTH MiK MpaBKaMu Ta 301/IbIITye 3araabHy cTiliKicTh. [TocTiiiHa Besmunma MikpoHepiBHOCTEH Ha Ka-
J1i6pyBaJ1bHil71 JinsHI 36i]lbLL[y€ AKICTH 0OPOOKH. KaJIi6pyBaJ1bHa JUJISIHKA BUKOHYETDCS Y BUIJISL IIPSIMOI, 1110 HAJIEKUTD IIJIOIIMHI, SIKa I1PO-
XOJINTH Yepes Bich 00epTaHHS KPyTa Ta MePIeHANKYISPHA ITONIIHI IeTali, 1mo 06pobisieTsest. Ha 6a3i mpocTOpOBIX MaTEMAaTHIHIX MOJIETEN
MIPOIIECIB 3HATTS NMPUITYCKY i (POPMOYTBOPEHHS ITPU TIPaBILi KPyTa IIPOBEICHO JIOCJIIIKEHHS TI0BepPXHi 1LTihyBasbHOTO KpyTa. 3arpoIioHOBaHi
MarteMaTngHi Moziesti (hOpPMOYTBOPEHHS TOPINB jeTaseil mpu nuridyBanHi KpyraMi 3 KOHIYHIME KaaiOpyBaJIbHUMH AiTSTHKAMHE, [TOKA3aHO
110 32 3aMPOIOHOBAHOIO CXEMOIO 0OPOOKH TeoMeTpUYHa ToXuOKa po3Mipy Aerasi BizcyTHsi. KpiM Toro, 3a paxyHOK piBHOMIPHOTO PO3IIO/ILLY
MPUITYCKY B3I0BK YOPHOBOI IITHKU KPyTa IBUILYETHCS AKICTh TIOBEPXHEBOTO APy TOPIIB AeTasueil. Po3pobienuti crioci6 npasku po6ouoi
MOBEPXHI KPYTiB Moke OyTH BUKOPUCTAHUHN JJIs IUTI(DYBaHHS TOPIIB HEKPYTJINX JleTaJIei.

KmouoBi ciioBa: 1B0CTOPOHHE HLTi(hyBaHHS, CXPEIeHi 0ci, TpaBKa Kpyra, aJIMa3HUl OJIiBellb.
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MIABUINEHHA EOEKTUBHOCTI ITPOLIECY IIOJIPIBHEHH BYT1JJIAA B BAPABAHHO-KYJIbOBHUX MJIMHAX
HA TEIVIOBUX EJIEKTPOCTAHIIIAX (c. 93-105)

Saule Kamarova, Saule Abildinova, Angel Terziev, Galym Baidyussenov

3abesneuents HaAiliHOI poOOTH CHCTEMU THATOTOBKHU THJIONOAIGHOTO TaiuBa Ha TemioBux eyekrpocraniisx (TEC) e akryanbHum 1u-
TaHHSM, OCKIJIBKM BOHA BU3HAYAE €HEPTETHYHY CTPATETi0 Oy/ib-1KOI KpaiHu, 0 BUKOPUCTOBYE BYTI/IA ISl BAPOOHUIITBA TEILIOBOI eHepril.
Jlanwii arperar € oguuM 3 Haiibiabm eneproemunx Ha TEC. 11i cucremMu € 3actapiJiiMu, MOTaHO aBTOMATH30BAaHUMMU Ta BiJIPI3HSIOTHCS BU-
cokolo eneproemuicrio. KpiM Toro, Bonu nosunui sabesnedyBatn ehekTnBHy Ta Ge3leuny eKkcIuyaramiio 06’'ekTa, IIph 1boMy He 3aBaloun
KON HABKOJIMIITHBOMY CEpPEOBHINY. Y Aamiil po6OTi PO3IISIAETHCS MPOIeC TOAPIGHEH s BT/ B 6apabanto-KyIbOBUX MJINHAX IS
MOJAJIBIIOTO CIATIOBAHHS BYTLIBHOTO Ty, [[Jist BUSHAUEHHS OCHOBHUX (hakTOpiB (d4acToTa 0bepTaHHs 6apabaHHOTO MIIMHA, CTYIIHb 3aBaH-
TaKEeHHS METIOYNMU KyJIIMU Ta MBUIKICTh MOIa4i MOBITPS ), IO BILIMBAIOTH Ha e(hEKTUBHICTD CUCTEMU IIATOTOBKU MaaMBa OyJI0 MPOBENIEHO
eKCIIEPUMEHTAbHE JIOCTI/UKEHHsT. 3a JaHUMI €KCIIEPUMEHTIB Ta TPOBEIEHOr0 MAaTEMATHYHOTO MOJETIOBAHHS OyJiM OTPHMAaHi DiBHSHHS
perpecii, 1110 OMKUCYIOTH eHeproeeKTUBHICTh MinHA. ByJI0 OTpUMaHo Ta OOIPYHTOBAHO TPU PIBHIHHS perpecii /ist MPOAYKTUBHOCTI MIIMHA,
CHOKMBAHOI TIOTY’KHOCTI Ta MITOMOI HOBEPXHi KiHIleBOro MpoayKTy. /lociikenHs ToKa3alo, o HalfMeHIII ITUTOMI eHeproBUTPATH J0CATa-
10ThCs 3a BifiHOCHOI yacTotn obepranus munna Bin 0,81 10 0,87; cepenrbosBakeHoro aiamerpy KyJib Bin 33,5 10 34,5 MM; KoedillieHTy 3aBaH-
TaskeHHst Mesriounx Tia Big 0,325 10 0,335, mBuakocti nogayi mositpst Bix 0,2 10 0,3 M/c. 3anponoHoBaHa METOANKA I03BOJISIE PErYJIIOBATH
pob6oui mapameTpu TIpoiiecy MOAPIOHEHHS JUist IOCSTHEHHsT HaiiMeHnX eneprosutpat. [Ipu o6panomy peskumi poGoTH TOAPIGHIOBATBLHOT
YCTaHOBKHM €HEPrOBUTPATH Ha MiATOTOBKY MOXKYTb OyTH 3HUKEHI /10 5 %.

KimouoBi cioBa: GapabanHoO-KyJIbOBHHA MJIMH, TOAPIGHEH s BYTiJUIs, MABUIIEHHST e(eKTUBHOCTI, TEIIOBA €JIeKTPOCTAHIIIsI, perpeciii-
HUIT aHATI3.



