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This paper considers the technological process of preparing
carbamide-ammonium mixture using a multifunctional homogenizer
assembly. The study object is the work process in the flow part of
the multifunctional homogenizer assembly. Carbamide-ammonium
mixture is used to feed plants with nitrogen, which is one of the main
macro elements necessary for their growth and development. Nitro-
gen contributes to the formation of proteins, enzymes, and other
important organic compounds, which are necessary for healthy plant
growth and crop formation. Production of carbamide-ammonium
mixture includes several stages, such as mechanical, hydromecha-
nical, thermal, mass exchange, and chemical processes. To optimize
these processes, a multifunctional homogenizer assembly of the
rotary-dynamic principle of action was designed, which is capable of
simultaneously performing all stages of carbamide-ammonium mix-
ture preparation. A test bench was constructed to study the process
of preparing carbamide-ammonium mixture and the sample was ana-
lyzed for nutrient content. The designed unit is capable of preparing
about 30 liters of ready-made KAS-32 mixture in 10 minutes. The
energy indicators obtained as a result of parametric tests are: head
H=22.1 m, power N=27 kW, with productivity Q=5 m3/h. The use
of such technology makes it possible to implement the principles of
precision agriculture under the conditions of small-scale production,
thereby increasing the efficiency of land cultivation. There is also
the possibility of using equipment of this type for other needs, for
example, for the preparation of liquid complex fertilizers and growth
stimulants based on humates. Further development based on this as-
sembly includes the construction of an automatic component supply
line and the formation of a closed production cycle system.

Keywords: multifunctional homogenizer assembly, rotary devi-
ces, carbamide-ammonium mixture, precision agriculture.
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The object of research is the seed material and working bodies of
a vibro-pneumatic centrifugal separator; the subject is their interaction.
The established surfaces, which are the results of the simulation of
the process of separation of seed materials in the vibro-pneumatic
centrifugal separator, have a curve to the plane whose parameters
are the speed of the air flow and the frequency of oscillations of the
working surface. It is noted that this nature of the dependence of
the purity of the <heavy» fraction of seeds on parameters of the sep-
aration process makes it possible to determine the rational ranges of
these parameters, at which the maximum value of this characteristic
is reached. Experimental simulation of the separation process in
the vibro-pneumatic centrifugal separator of wheat, sunflower, and
soybean seed materials under production conditions showed a high
convergence of the results with the results of the simulation of the
process under the same initial conditions. It was established that the
correlation coefficients between the points obtained experimentally
and obtained by simulation for the given results are in the range from
0.89 to 0.95. At the same time, the differences are the purity values
of the «heavy» seed fraction, and not in the nature of its change
due to changes in the parameters of the separation process. The
expediency of using modeling when determining the rational values
of the parameters of the separation process in the vibro-pneumatic
centrifugal separator is noted. This will help increase the energy and
resource efficiency of the equipment due to the absence of the need
for experimental setup. The rational ranges of air flow speed and
vibration frequency of the rotor of the vibro-pneumatic centrifugal
separator for the separation of seed materials have been determined:
wheat — 1.2...1.5 m/s; 4500..5100 cycles per minute; sunflower —
1.3...1.5 m/s; 4500...5000 cycles per minute; soybeans — 1.3...1.6 m/s;
5000...5500 cycles per minute.

Keywords: vibro-pneumatic centrifugal separator, density of seed
material, multiphase medium, fluid, separation parameters.
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The object of this study is the relationship between the struc-
tural and technological parameters of feeders for loose materials and
the characteristics of particle flows at their outlet, namely: produc-
tivity and the magnitude of pulsations. The existing designs of this
type of equipment were analyzed, and the most common methods
for simulating their operation were determined. A structure of
a tubular-comb feeder has been proposed, the performance of which
is compared with the well-known screw feeder. Computer models
of both structures were built based on the discrete element method.
The simulation was carried out in the EDEM 2017 software environ-
ment. It was established that the resulting models take into account
the discrete nature of the movement of loose materials and allow
conducting research taking into account the physical and mechanical
properties of individual particles.

An experimental bench was fabricated for experimental veri-
fication of the modes of operation of the tubular-comb feeder. The
performance of this type of feeder was determined for two pipe rota-
tion speeds (6 and 10 rad/s). The amount of material flow pulsations
in the outlet nozzle was also determined. The correspondence of
the results of calculations based on the computer model to the real
process was confirmed. The current study was carried out the steady
modes of operation.

It was established that with equal overall dimensions and speeds
of rotation of the working bodies, the productivity of the screw feeder
is 5...5.2 times greater than that of the tubular-comb feeder. But the
latter provides 7.3...16.4 times smaller magnitude of pulsations of the
flow of loose material. This makes it possible to reduce the heteroge-
neity of mixtures, especially in the case of using such feeders as part
of continuous mixing systems.

The results make it possible to analyze the operation of bulk
material feeders and reduce their design time.

Keywords: loose material, tubular-comb feeder, discrete ele-
ment method, DEM, pulsations of loose material.
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The object of research is the phenomenon of influence of hidden
defects on the mechanical properties of the material of flexible pipe-
lines. T-type pressure fire hoses with an inner diameter of 77 mm
were used as test samples of flexible pipelines. During the operation
of pressurized fire hydrants and their laying on vertical surfaces, they
are subjected to significant bursting pressures in their longitudinal
direction. That is, such operating modes of the sleeve may occur
during its operation. The research was carried out on the FP 100/1
bursting machine, in which the test samples were fixed.

The dependence of the stiffness and normal elasticity of the
material of the flexible pipeline on the depth and length of the
artificial defect when testing it for breaking has been established.
With an artificial defect depth of 0.2 mm and its length from 0 to
40 mm, the stiffness of the flexible pipeline material decreases from
573.812 kN/m to 478.276 kN/m. With the indicated values of the

defect, the normal elasticity ranged from 86.46 MPa to 64.567 MPa.
When the depth of the defect increases by 0.4 mm, the stiffness of the
sleeve material decreases to 432.902 kN /m, and the normal elasticity
decreases to 58.442 MPa.

The obtained results are explained by the fact that when the
thickness of the threads of the base of the power frame is reduced by
33 %, the longitudinal stiffness and normal elasticity of the material
of the flexible pipeline are reduced by 25 % and 26 %, respectively.

The results of these studies are needed in practice because they
can make it possible to develop new or improve existing methods of
detecting hidden defects in the material from which flexible pipelines
are made.

Keywords: pressure fire hose, flexible pipeline, normal elasticity,
longitudinal stiffness of the material, artificial defect.
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The article is devoted to the study of a nitrogen supply system for
cooling an experimental device designed for testing in a pulsed reactor
with a graphite moderator. To analyze emergency situations caused
by disruption of the nitrogen supply system in the cooling paths of
the fuel assembly cover and the experimental device power housing,
a mathematical model has been developed to describe thermodynamic
processes in a system of interconnected tanks that simulate individual
sections of the experimental device hydrodynamic cooling system in a
pulsed graphite reactor and implemented in the mathematical inter-
active package for engineering calculations in MATLAB/Simulink.
To study the normal operation of the system and analyze possible
emergencies, the cooling system of the experimental device was
presented in the form of groups of interconnected sections of the
hydrodynamic system-tanks, with specified volumes and hydraulic
resistances of pipelines connecting these tanks. Verification of the
model, calculations of the experimental device cooling system normal
operation mode, calculations of emergency situations caused by a vio-
lation of the nitrogen supply system normal operation in the cooling
paths of the fuel assembly cover were carried out, in particular, it was
found that for the cooling system of the experimental device WF-2,
the breakdown of the gearbox P-12 can cause depressurization of the
fuel assembly cover and an increase in pressure in the power housing,
the opening of the safety valve prevents exceeding the pressure limit
in the housing, the device maintains integrity even in emergency
situations, without being subjected to destruction of the power ele-
ments of the structure at a pressure of up to 8 MPa.

Keywords: pulsed reactor with graphite moderator, emergency
analysis, heterogeneous processes, mathematical modeling, model
verification.
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During hostilities, ground robotic systems play an important
role in minimizing losses of servicemen and suspending the combat
capabilities of troops. For firing, robotic complexes are equipped
with gun turrets. Researchers are conducting research to improve
the performance, reliability and firing accuracy of such turrets. This
work describes the design and research of an experimental sample
of a ground robotic system, which is equipped with a turret for con-
trolling the position of a machine gun. The description and results
of experimental studies of dynamic loads during robot movement at
different speeds and road conditions are presented. It was established
that the values of the maximum accelerations that must be worked
out by the stabilization system during operation for the experimental
design of the robot do not exceed 20 rad/s?. The possibility of using
counterweights was considered to reduce the torque of the turret
guidance drive while reducing the dimensions of the robotic system
structure. The description of the experimental module equipped with
a control and measurement system and the results of experimental
studies on determining the power of the turret drives during the
manipulation of the structure are presented. A procedure of dynamic

analysis and the results of modeling the movement of the gun turret
in the ANSYS software package are presented. The proposed method
for designing the structure ensures the determination of the impact
on the structure of the complex shape of loads caused by its manipu-
lation, to compensate for the exciting loads when the robotic system
is moved over the terrain. With the help of this method, it is possible
to determine and minimize the power, and therefore the energy con-
sumption, of azimuth and lifting electric drives at the design stage.

Keywords: gun turret, ground robot, combat module, dynamic
analysis, robotics, moment sensor.
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The object of research is supersonic nozzles of liquid-propellant
rocket engines. The work considers the problem of the lack of an
effective method for profiling the supersonic contour of the nozzle,
which will generate maximum thrust. For its solution, a method is
proposed, the essence of which is approximating the nozzle contour
with a power-law polynomial and determining the values of its co-
efficients by solving a multidimensional minimization problem using
numerical modeling methods. The expression for the axial compo-
nent of the thrust with the opposite sign at the specified values of
atmospheric pressure and radius at the nozzle section was chosen as
the objective function in this paper.

Using the proposed method, contours of optimal nozzles were
obtained based on polynomials of powers 2, 3, and 4, which were
compared with nozzles obtained by the generally accepted Rao

method. The maximum value of the relative deviation modulus
calculated during the comparison did not exceed 3 %, which allows
us to assert the correctness of the obtained results. The existence of
such a discrepancy is explained by the difference in the numerical
modeling method used. In contrast to the method of characteristics
common in similar problems, the method of finite volumes of the
Godunov type was used in the work. This has made it possible to
reduce the sensitivity of the calculation to initial and boundary con-
ditions and make decisions regardless of the flow regime of combus-
tion products. In addition, the use of the extended cells method for
the integration of finite volumes at the boundary of the calculation
domain significantly reduced the total time of solving the problem of
profiling the contour of the optimal nozzle.

Keywords: supersonic nozzle contour optimization, liquid-pro-
pellant rocket engines, extended cells method.
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This paper considers the task to determine the basic characte-
ristics of bulker vessels.

Available studies that define the main characteristics of ships
were analyzed. The complexity of the task to choose a prototype in
the process of determining the basic characteristics of bulk carriers
at the initial stages of design has been shown.

The accepted assumption implied that each ship in the sam-
ple (a ship database) was designed in such a way that some opera-
tional qualities and/or economic characteristics of a vessel are
optimal in a certain sense.

To solve the task, stochastic factor analysis was used, and the
method of principal components was applied, which makes it possi-
ble to identify numerical characteristics that affect the parameters
of the entire system but are not clearly observed. The factors were
compiled that are dimensionless sets of characteristics of sample
vessels, which are, in fact, new phase orthogonal coordinates of the
problem with unequal variances of the sample along the coordinate
directions. Evaluating the significance of correlations of factors and
vectors of the sample data makes it possible to discard factors that
have a weak influence on the values of the parameters of the sample
vessels. Thus, the model of the problem is simplified while preserving
essential connections. The analysis of the calculation data revealed
that the number of significant factors due to the use of the principal

component method decreased from 7 to 3. It was determined that the
ships of the same designers are indeed grouped by the value of the
factor sets. In the absence of an original algorithm for determining
the main characteristics of the vessel at the initial stage of design,
the application of the described factor analysis procedure should
help with the definition of the main factors that affect the quality of
the design. Further, it is possible to apply more subtle mechanisms
for project optimization according to selected economic and techni-
cal parameters. The data of the numerical calculation of integrated
characteristics of the ship are given.

Keywords: initial design stage, basic characteristics of bulk car-
riers, factor analysis, method of main components.
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Approximating non-expandable surfaces by compartments of ex-
pandable ones makes it possible to simplify the process of obtaining
the required shape without loss of operational properties. There is
a known approximation of a sphere using the example of a ball when

its surface can consist of polygons. However, this list does not
exhaust the possible options for approximating the sphere. Its ap-
proximation by truncated cones tangent to parallels or by congruent
cylindrical petals tangent to meridians is known.

Any line on the surface of a sphere is a line of curvature. This means
that the common line of contact of the expanded surface with the
sphere will be a line of curvature for the expanded surface as well (rec-
tilinear generatrices of the expanded surface will cross this line at
aright angle). When building a sweep of such a surface, the line of con-
tact will be transformed but the rectilinear generatrices will remain
perpendicular to it, which simplifies the construction of the sweep.

The approximation of the sphere by congruent strips, the
number of which can be different, starting from one, is considered.
A necessary condition for such an approximation is a common line
of contact of adjacent strips. To this end, the line of contact on the
sphere or the guide curve must have an appropriate shape. Such
a curve is taken as a slope line (a curve whose tangents form a con-
stant angle of inclination to the horizontal plane). The study results
are the parametric equations of the strip touching the sphere and its
corresponding equations on the sweep. The construction of the strip
on the sweep is explained by the invariance of the geodesic curva-
ture of the guide curve when the strip is bent until it aligns with the
plane. This explains the difference between the proposed approach
and conventional methods of sphere approximation.

Approximating the sphere by strips of unfolding surfaces has
a practical application in architecture with spherical elements, as well
as in religious buildings with domes in the form of a part of the sphere.

Keywords: sweep of the sphere, line of contact, guide curve,
geodesic curve, parametric equations.
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The object of the study is the method of geometric design of
conjugate curved surfaces. The subject of the study is the possibility
of achieving the absence of interference of the designed surfaces of
kinematic pairs of technical structures, for example, products in me-
chanical engineering (cutting tools, gearing), based on an invariant
method. This problem is of significant importance for a wide class
of products, but especially for gears from the point of view of the
precision of manufacturing the tooth surface, load-bearing capacity,
and, consequently, the reliability and durability of the transmission.
When calculating the strength, each tooth of the gear can be con-
sidered as a cantilever beam, loaded at the free end by the force of
interaction with the second gear wheel. In the presence of interfe-
rence (for trimming gears), not only the shape of the tooth surface is
disrupted, but also the cross-sectional area of the tooth base is signifi-
cantly reduced. Therefore, solving such a problem is important when
designing and manufacturing gears. That is why, when forming the
initial curved tool surface of a cutting tool, the conjugacy condition
between the points of the product and the tool is taken into account.

As a result, when designing a cutting tool using the proposed
invariant method using a unified methodology, a wide class of com-
plex curved surfaces can be formed. In particular, this applies to
technological operations on numerically controlled machines. The
generated conjugate curvilinear transformations of the cutting tool
using an invariant method make it possible to avoid interference of
mating surfaces at the design stage. At the same time, the curvilinear
characteristics of surfaces are analyzed, defining a family of normals
as common to two conjugate surfaces with linear contact, which is
essential for the design process.

Keywords: invariant method, cutting tool, mating surfaces, tooth
interference, linear contact.
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The object of this study is the technological process of manufac-
turing parts such as artillery shells using pressure treatment methods.
The work is aimed at solving the current scientific and technical task
to improve the technological processes for manufacturing parts such
as cartridge cases based on the use of a tangential rolling operation
with a friction tool, which ensures the production of hollow products
with a bottom. Using the finite element method, modeling of the
bottom rolling processes was carried out, which made it possible
to establish the effective geometry of the processed workpieces and
their heating temperature. Recommendations have been devised
for the design of new technological processes for roughing bottoms,
which consist of determining the wall thickness of the workpiece be-
fore deformation, the heating temperature of the workpieces, and the
amount of supply of the workpiece to the friction tool. The resulting
recommendations were verified by experimental studies. Roughing
of spherical bottoms should be carried out for pipes with a relative
wall thickness (D/s) in the range of 15...20, the homologous heating
temperature should be 0.8, and the relative feed of the workpiece
into the friction tool should be 0.9. Testing the established relation-
ships under laboratory conditions confirmed the recommendations
for changing the shape of spherical bottoms during the roughing
process. The results of metallographic studies on full-scale products
confirm the results of the theoretical study. It is recommended to use
this technique for products that have an axial hole (artillery shells,
hydraulic cylinders, etc.), which will allow removing axial defects in
the bottom after drilling the axial hole. The results could be used at
machine-building enterprises in the manufacture of dual-use parts.

Keywords: workpiece deformation, cartridge case, hollow work-
piece, pipe roughing, internal defects, FEM.
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The object of this study is underground gas storage facili-
ties (UGSF). The main problem being solved is to ensure effective

management of the operation process of underground gas storage fa-
cilities (UGSF) at operational and forecast time intervals. One of the
main factors that affect the operating modes of UGSF is significantly
non-stationary filtration processes that take place in the bottomhole
zones of wells. The complexity of assessing the multifactorial impact
on depression/repression around the wells affects both the speed and
accuracy of calculating the mode parameters of UGSF operation.
Analysis of the results of well studies revealed a significant area of
uncertainty in the calculation of the filtration resistance coefficients
of their bottomhole zones. A satisfactory accuracy of the result in
the expected time was achieved by building a model of integrated
consideration of the influence of the parameters of all the bottomhole
zones of the wells on the mode of UGSF operation. It turned out
that the integrated consideration of the impact on the parameters
of the bottomhole zones of the wells neutralized the effect of signifi-
cant changes in the filtration resistance coefficients of the wells and
ensured a sufficient speed of calculation of UGSF operation modes.
Simultaneous simulation of ten operating UGSFs under the peak
mode of withdrawal the entire available volume of active gas takes no
more than six minutes. The speed of simulation of filtration processes
in the bottomhole zones of wells ensured finding the best of them
according to one or another criterion of operation mode quality.

As a result of the research, a model was built and implemented
by software, which was tested under real operating conditions and
provides optimal planning of UGSF operating modes for given time
intervals. Its use is an effective tool for the operational calculation of
current modes and technical capacity of UGSF for a given pressure
distribution in the system of main gas pipelines. The performance of
the constructed mathematical methods has been confirmed by the
results of numerical experiments.

Keywords: underground gas storage facility, filtration resis-
tance, Darcy’s law, skin factor, Forchheimer coefficient.
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TEXHOJIOTI'TSI 3ACTOCYBAHHSA BATATO®YHKIIIOHAJ/IbHOI'O ATPETATY TOMOI'EHI3ATOPA JJIS1 IIPUTOTYBAHHSI
KAPBAMIJIO AMIAYHUX CYMIIIEN (c. 6-12)

A. C. Boposkka, O. B. Tarno, M. C. OByapenko, M. B. Jlo6ypenko, A. A. Ilatuenko

PosryistnyTHii TEXHOJIOTIYHUIT MPoIeC TPUTOTYBAHHS KapbaMizo-aMiadHol cymimn 3a A0MOMOroio 6araTo(yHKIIOHATBHOTO arperaTy
roMorenizaTopa. O6'€KTOM AOCIIKEHHsT € poOOUMii poliec B POTOYHIN yacTui GaratodyHKIIIOHAILHOTO arperaty roMorenizatopa. Kap-
Gamio-aMiauHa CyMilll BUKOPUCTOBYEThCS ISt TH/UKUBJIEHHS POCJIMH a30TOM, IKMI € OIHUM 3 OCHOBHUX MAaKPOEJIEMEHTIB, HeOOXITHIX 7151
iXHBOTO POCTY i PO3BUTKY. A30T CIIPHsI€ YTBOPEHHIO GiJIKiB, (hepPMEHTIB Ta IHIIMX BasKJINBUX OPraHiqHUX CIIOJIYK, 110 € HEOOXIAHUMU IS 3110~
POBOTO 3POCTaHHST POC/IUH i HOPMYBaHHS BPOKa0. BUrOTOB/IEHHS KapbaMio-aMiauHoi CyMilll BKJIIOYAE KibKa €TalliB, TAKUX SIK MEXaHIUHi,
rigpoMexaniuni, TernaoBi, MacooOMiHHi i Ximiuni porecu. [t ontuMizanii 1ux mporeciB po3pobiennii GaratodyHKIIIOHATBHUIT arperat
FOMOTEeHI3aTOpP POTOPHO-AMHAMIYHOTO IPUHIMITY Jii, AKUH 3AaTHUI 0ZHOYACHO BUKOHYBATH BCI €Tall IPUIOTYBaHHA KapOamizo amiaqHol
cymimi. ByJso cTBOPEHO MOCTiHMIT CTEH]T VIS IOCIIIPKEHHS TIPOTIECY TIPUTOTYBAHHS KapOaMiZo-aMiaqHOI CyMilli Ta MPOBEIEHO aHATTI3 3pasKa
Ha BMiCT noKuBHKUX pedoBud. CripoekroBanuii arperar saaren 3a 10 xgunun npurorysaru 6;1m3bko 30 JriTpis rorosoi cymimni mapku KAC-32.
EHepreTnyHi MOKa3HUKM OTPUMAaHI B Pe3yJbTaTi MPOBEICHUX IAapaMEeTPUUYHKUX BUMPOOYBaHb CKAAAAlOTh: Hamip H=22,1 M, HOTYXHICTh
N=27 kBt npur mpoaykTusHocti Q=5 M?/rof. 3acTocyBaHHS TaKoi TeXHOJIOTIi 7a€ 3MOTY BIIPOBAKyBaTH B yMOBaX JApiGHOCEpifiHOro Bu-
POGHUIITBA MIPUHIIUIINA TOYHOTO 3eMJIEPOOCTBA, TABHUILYIOUYN TaKUM YUHOM eeKTUBHICTH 06pOOIIIOBAHHS 3eMelib. TAKOXK ICHY€E MOKJIUBICTD
BUKOPHUCTAHHS 00JIaIHAHHS TAHOTO TUILY /IS iHITNX TTOTPel, HATPUKIIA/ [UIST IPUTOTYBAHHS PiIKIX KOMIUIEKCHUX TOOPUB Ta CTUMYJISITOPIB
pocty Ha ocHoBI TymaTiB. [Toganbiumii po3BUTOK Ha 6asi JaHOTO arperaty BKJIIOYA€ CTBOPEHHS aBTOMATHYHOI JIiHIT 110/a4i KOMIIOHEHTIB Ta
CTBOPEHHSI KOMIUIEKCY 3aMKHYTOTO IIUKJIY BUPOOHUIITBA.

KiiouoBi caoBa: 6aratoyHKIIOHAIBHUIT arperaT ToMOTeHi3aTop, POTOPHI arapaTi, kKapbaMio aMmiaura CyMill, TOUHe 3eMIepoOCTBO.
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JIOBEJIEHHSI MOJKJINBOCTI PATIIOHAJII3AIIII ITPOIIECY CENAPAIIII HACIHHEBUX MATEPIAJIIB
BIBPOITHEBMOBIJIIIEHTPOBIM CEITAPATOPOM 3 BUKOPUCTAHHSIM TEOPETHUHOI MOJIEJII (c. 13-21)

B. B. bpeauxin, O. B. Boromouios, JI. B. Kics-Kopkimenko, A. O. Ilak, A. B. ITak

OG6’exTOM JIOCTIKEHb € HaCIHHEBUIT MaTepias Ta po6ovi opranu BiGPOIMTHEBMOBIAIEHTPOBOTO CeMapaTopa, MPeMeTOM — IX B3aEMOJis.
Beranosiieni nmosepxui, gKki € pesysbraTaMy MOZENIOBAHHS MPOIECY CellapyBaHHsl HACIHHEBMX MarepiasiB y BiOPOIHEBMOBIAIIEHTPOBOMY
cernaparopi, MaloTh BUTHH /IO TIONMHY, TTAPAMETPAMHU SKOI € BHUKICTD MOBITPSHOTO MOTOKY Ta 4acToTa KOJIMBaHb po6oYoi moBepxHi. Bis-
3HAUYEHO, M0 TAKWIT XapaKTep 3aJe;KHOCTI YUCTOTH «BayKKOi» (pakilii HACiHHS Bi/l mapaMeTpiB MPOIleCy cenapyBaHHs HA/IA€ MOKJIUBICTD BU-
3HAUATH PalliOHAJIbHI /lialla30HU I[UX IIapaMeTPiB, 32 SKUX JOCATAETHCS MaKCHMaJIbHE 3HAYCHHS 1€l XapakTepucTuK. ExcriepuMenTaIbHIM
MOJIETIOBAHHSIM Y BHPOOHUUYNX YMOBAX TIPOIIECY CelapyBaHHsl y BiGPOIMHEBMOBIAIIEHTPOBOMY CETapaTopi HACIHHEBIX MaTepiasiB MIIeHHII,
COHSIIIHMKA Ta COI BCTAHOBJIEHO BUCOKY 301KHICTb PE3yJIbTaTiB 3 pe3yJIbraTaMi MOe/TIOBAHHS IIPOLIECY 3a TUX Ke BUXIJHUX YMOB. Beranosiie-
HO, [0 KoeiI[iENTH KOPeJIAllil Mik TOYKaM1, OTPUMAaHUMK eKCIIePUMEHTAIbHO Ta OTPUMAHIMI MOJICTIOBAHHAM, JI/IS HaBe/IeHNX Pe3yJIbTaTiB
3HaxoAThest B Mexkax Big 0.89 110 0.95. [Tpu oMy BiZIMiHHOCTI IOJISITAIOTH Y 3HAUEHHSIX YUCTOTH «BaKKOT» (DpaKIlii HACIHHS, a He y XapakTepi
il 3MiHM 32 3MiHM NTapaMeTpiB MpoIlecy cermapyBaHHs. BifsHaueHa AOIIIBbHICTD 3aCTOCYBAHHS MOJIETIOBAHHS I1i/] YaC BU3HAUCHHS PaIlioHATb-
HIUIX 3HAYeHb [TAPAMETPIB MPOTIECY PO3ILIEHHS ¥ BIGPOITHEBMOBIAIIEHTPOBOMY cemapaTopi. Lle crpusiTiMe TiABHUINEHHIO €HEPTO- Ta PECYPCO-
ebexTUBHOCTI 06Ia/IHAHHS Yepe3 BiICy THICTh HeOOXiIHOCT] eKCIIepPUMEHTATLHOTO HAJIAIITYBaHHs. Busnadeni paioHaabHi iarasoHu mBu-
KOCTI TIOBITPSIHOTO MOTOKY Ta YaCTOTH KOJNBAHb POTOPA BiOPOITHEBMOBIAIEHTPOBOTO CETIAPATOPA IUIST CETTAPYBAHTS HACIHHEBHIX MaTepiaiB:
nmenntti — 1.2...1.5 m/c; 4500...5100 xour./xB; constmauka — 1.3...1.5 m/c; 4500...5000 kour. /x8; coi — 1.3...1.6 m/c; 5000...5500 kou./xB.

KiiouoBi cioBa: BiOPOITHEBMOBIAIIEHTPOBHIA CelapaTop, rycTHHA HACIHHEBOTO Marepiaiy, OararodasHe cepeloBHIIE, TICEBAOPIANHA,
rapaMeTpu cerapyBaHHS.
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BHU3HAYEHHS XAPAKTEPY PYXY CHUIIKUX MATEPIAJIIB Y ITHEKOBUX TA TPYBYACTO-TPEBEHEBHX
KUBUWIbHUKAX (c. 22-28)

B. B. Huuernoz, O. II. BypMicrenkos, B. B. Crauenko, T. f1. Bina, /I. B. Cranenko

OO6’€KTOM IOCIIIKEHHS € B3AEMO3B'SI30K MiK KOHCTPYKTHBHIIMI i TEXHOJIOTTYHUMH TTApPAMeTPaMI JKIUBIIIBHUKIB CHITKIX MaTepiasiB Ta
XapaKTepPUCTUKAaMU [T0TOKIB YaCTUHOK Ha IX BUXO/I, a caMe: IIPOJYKTUBHICTIO Ta BeJIMUNHOIO 11yJbcaliil. [TpoananizoBano icHy104i KOHCTPYK-
1T 06J1aIHAHHST IIHOTO THUITY, BU3HAYEHO HARGIIBIN ITOMIMPEHi METOAN MOIETIOBAHHS IX POOGOTH. ABTOPaMU 3aIIPOIIOHOBAHA KOHCTPYKIList TPYO-
4aCcTO-TPeOEHEBOT0 KUBIIBHIKA, POGOTA SIKOT TTOPIBHIOETHCSI 3 BIZIOMUM ITHEKOBUM SKIBIUIIBHIKOM. Ha OCHOBI METO/Y IMCKPETHUX €JIEMEHTIB
Po3pobJIEHO KOMITTOTEPHI MOjIesTi 000X KOHCTPYKILiiL. MojeioBan s poBejieHo B iporpaMuomy cepeosuiiti EDEM 2017. Beranosiieno, 1o
OTPHMaHi MO/IeJIi BPaXOBYIOTh MCKPETHY TIPUPOY PYXy CUIIKUX MaTepiasliB, 03BOJISAIOTH IIPOBOAUTH JJOCII/IKEHHS 3 YpaxXyBaHHAM (isnko-
MEXaHIUHUX BJIACTUBOCTEN OKPEMUX YaCTUHOK.

CTBOpEHO MOCIIHUIT CTEHA UISI eKCIIEPUMEHTATBHOI MEPEBIPKH PEKIMIB POOOTH TpyO6IacTo-rpeOeHeBOTO KIBIIIBHIKA. BusHaueHO
MPOYKTUBHOCTI KMBUJIbHIKA [IbOTO TUITY JIJIA ABOX IIBUAKOCTel obepranus Tpy6u (6 i 10 pan/c). Takok BU3HAUEHO BEJWMUYMHY ITyJbCalliil
MOTOKY Matepiaxy y BuUXigHoMy marpyOky. ITiATBEpAKEHO BiAIIOBIAHICTD Pe3yJIbTaTiB PO3PAXYHKIB 32 KOMII'IOTEPHOIO MOJIEILIIO0 PealbHO-
My mpoliecy. 3a3HadyeHi T0CTiKEHHST TIPOBOMIINCH /TSl YCTATEHUX PEKUMIB POOOTHL.



BcraHnoBIeno, 110 3a PiBHUX raGapUTHUX PO3MIpPIB Ta MBUAKOCTEN 06epTaHHst po6OUNX OPraHiB, TPOAYKTHBHICTH ITHEKOBOTO KUBHIb-
HUKa y 5...5,2 pasis Ginbuia Hixk y TpyGuacto-rpebGenesoro. Ase octanHiil 3abesneuye y 7,3...16,4 pasis MeHIIY BeJMUNHY ITyJIbCAIIN TTOTOKY
cumkoro Marepiaiy. Lle 103BoJIsiE 3HU3UTH HEOTHOPIAHICTH CyMiliiell, 0COOIMBO y BUIAIKY BUKOPHCTAHHS TAKUX SKUBUJIBHUKIB Y CKJIAI
3MIllyBAIbHUX KOMILIEKCIB Ge3repepBHOI .

OTpuMaHi pesysIbTaTh T03BOJSIOTH aHATIZYBATH POOOTY KMBUIBHUKIB CUTIKUX MaTePialliB Ta 3SMEHITUTH 4ac X MPOEKTYBAaHHSI.

Kimouosi ciioBa: curkuii Mmatepial, TpyGuacTo-rpebeHeBuii sKMBUIbHUK, METO/ AUCKPeTHUX esemenTi, M/IE, mysbcatii cunkoro marepiasy.
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BHU3HAYEHHS BINIUBY HITYYHOI'O JEM®EKTY HA MEXAHIYHI BJIACTUBOCTI MATEPIAJIY THYYKOTO
TPYBOIIPOBOAY ITPU BUIIPOBYBAHHI HA PO3PUB (c. 29-37)

C. 10. Hazapenko, P. I. Kosanenko, A. §I. Kaiunoscbkuii, B. F0. Hazapenko, A. IO. IToGizam, €. O. KpaBuenko, O. B. Illoman,
B. A. lanunenko, O. C. Cugopenko

O06’eKTOM OCIIIKEHHS € SIBUTIE BIUIMBY TPUXOBAHNX e(DEKTIB Ha MEXAHIYHI BJIACTUBOCTI MaTepiaay THyYKUX TPYOOIPOBOIB. Y SAKOCTI
JOCTIIHUX 3Pa3KiB rHYYKHUX TPyOOIPOBOAIB Gy BUKOPUCTaHI HATIPHI MOKesKHi pykaBa Ty «T» 3 BHyTpimHiM aiamerpom 77 mm. ITizx wac
eKCILTyaTallii HallipHUX MOKEKHUX Ta MIPOKJIAJIAHH] X 110 BePTUKAJIbHUM [TOBEPXHAM BOHH IT//IAI0ThCS 3HAUHUM THCKaM Ha PO3PUB Y CBOEMY
MOB3/I0BKHBOMY HAIPsIMKY. To6TO Taki peskmMn po6oTH pPyKaBa MOKYTh BUHMKATH ITiJl 4a¢ HOTO eKcIuryaralil. 3 aHali3y BCTAHOBJICHO, 10
He JI0CIIKEHOIO JI0Ci 3aIiiajiacst 3aIeKHICTh )KOPCTKOCTI Ta HOPMAJIbHOT MIPYKHOCTI MaTepiay 3 ssIkoro BUTOTOBJIEHUI pyKaB Bijl TInOUHN
Ta I0BKUHN TedeKTy IpU BUIPOOyBaHHI HOTO Ha PO3PUB Y MO3/0BKHBOMY HAIIPSIMKY. JIOCTi Ky BaHHS OyJIH [IPOBEIEH] HA PO3PUBHIN MalInHi
FP 100/1 B sxiii pikcyBasmcst BUIpoOyBaibHi 3pasku.

BCTaHOBJIEHO 3a/1€5KHOCTI MOKA3HUKIB KOPCTKOCTI Ta HOPMAJIBHOI IPY/KHOCTI MaTepialy FHYYKOro TpyOOIpOBO/LY Bijl IIIMOUHU Ta JOBIKM-
HU IITYYHOTO JeekTy npu BunpoOyBanti ioro #a po3pus. [Ipu rambuwi mrygynoro gederry 0,2 MM ta iforo gosxunu Bix 0 1o 40 MM xKop-
CTKICTh Marepiaty THy4Koro TpyObonpoBojy amennryerbest Big 573,812 kH/m no 478,276 kH /M. 3a BrasaHux sHadeHb jgedexTy HOpMasibHa
NpyYKHICTH cKIanana Bix 86,46 MIla no 64,567 MIIa. Ilpu 36inbmenni tinbunn gedexty Ha 0,4 MM JKOPCTKICTh MaTepiany pyKaBa 3MEHIITy-
erbest 110 432,902 kH /M, a HopmasibHa TIpykHICTD /10 58,442 MIla.

OTpumani pe3yJisraTit OSICHIOIOTHCSI TUM, IO [IPU 3MEHIIEHH] TOBIIMHI HUTOK OCHOBH CHUJIOBOrO KapKacy Ha 33 % 3MEHIIYETLCS MO-
3IOBIKHST JKOPCTKICTh Ta HOPMAJTbHA MPYKHICTh MaTepiary THyYKOTO TPyOOIpoBoy Ha 25 % Ta 26 % BiAmoBigHO.

PesyubraTi 11X JOCAKeHb OTPIOHI PaKTHIL, TOMY 110 MOKYTh A03BOJUTH PO3POOUTH HOBI a00 YAOCKOHAIUTH ICHYIOYI METO/N BUSIB-
JICHHsI TPUXOBAHUX e(heKTiB B MaTepiasi 3 IKOTO BUTOTOBJIEH] THYYKI TPYOOIIPOBO/IN.

KiiouoBi cioBa: HamipHuil TOKEKHUI pyKaB, THYYKHH TPyOOIIPOBI/L, HOPMasbHa TIPY/KHICTh, MO3/I0BAKHSI JKOPCTKICTH MaTepiay, mrTyd-
Huit edexr.
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IIEHTU®DIKAIIA 3AKOHOMIPHOCTE TEPMOTI/IPABJIIYHIX ITPOIIECIB CUCTEMU OXOJIO/IKEHHSA
EKCIIEPUMEHTAJIbHOTO MIPUJIAZTY HA OCHOBI MATEMATUYHOT MOJIEJII (c. 38-51)

Zhaina Sakhanova, Zhenisgul Rakhmetullina, Roza Mukasheva, Raushan Mukhamedova, Indira Uvaliyeva, Galina Vityuk

CrarTs NpHUCBsYeHaA JIOCIIPKEHHIO CUCTEMHU JKUBJIEHHS a30TOM JUUISI OXOJIO/PKEHHS eKCIIePUMEHTAIbHOTO IIPUCTPOIO, IIPU3HAYEHOTO JIJIst
BUIIPOOYBaHb B IMITYJIbCHOMY PEaKTOPi 3 rpaiTOBUM crioBiIbHIOBaueM. [[Jist aHasi3y aBapiiiHuX cUTYyalliil, CIPUYHHEHUX TOPYIIEHHIM CHC-
TEMU TI0/Iavi a30Ty B MIJISIXAX OXOJIOKEHHS KPUIIKHU MaJUBHOTO 3'€/[HAHHS Ta CUJIOBOTO KOPITYCY JOCJITHOTO TIPUCTPOIO, PO3POOJIEHO MaTe-
MaTHYHY MOJIEJIb JIJIsI OTINCY TEPMOINHAMIUHUX TIPOIECIB y CHCTEMI CIIOIyUeHUX Pe3epByapiB, M0 IMITY€ OKpeMi ITHKHI KPUIIKH TaJINBHOTO
3'€IHaHHs. eKCIIePUMEHTATBHIIT TIPUCTPIH TiIPOANHAMIUYHOI CUCTEMU OXOJIO/KEHHS B iMITyJIbCHOMY IpadiTOBOMY PEakTOpi Ta peasri3oBaHo
B MaTeMaTUYHOMY IHTEPAKTUBHOMY MaKeTi Ais iHkeHepHuX po3paxyHkis y MATLAB/Simulink. /list nocimkennst HopmManbHOI po6oTH crc-
TEMHU Ta AaHAJT3Y MOKJINBIX aBapiliHIX CUTYAIliil CHCTEMA OXOTOKEHHSI JOCTIIHOTO MIPICTPOIO OyJIa MPeICTaBIIeHa Y BUTJISII TPYTI 3’ €AHAHNX
Mik c00010 cekIiil rigpoagnHaMiuHoi cucTeMu-6akiB i3 3agaHuMu 00’eMaMu Ta TiZPaBIIYHUMU OTOpaMK TPYOOIPOBOIB, 1O 3'€AHYIOTD Iii
6aku. [TpoBezero Bepuikaliio Mo/esi, Po3paxyHKn HOPMAIBHOTO PEKUMY POOOTH CHCTEMH OXOJIOKEHHST €KCIIEPUMEHTAIBHOTO TIPHCTPOIO,
PO3paxyHKH aBapiiiHUX CUTYaIliil, BUKIUKAHUX MOPYIIEHHSIM HOPMaJIbHOI POOOTH CHCTEMH TIOfIadi a30Ty B TPAKTaX OXOJIOKEHHS KPUIITKU
[aJINBHOTO 3'€ZIHAHHS. BCTaHOBIIEHO, 1110 IPHCTPIil 36epirae miicHicTb HABITH B aBapilfHUX CUTYAIsX, He Mi/[AI09NCh PyHHYBAHHIO CHIIOBIX
eJIeMeHTiB KOHCTPYKILii pu Tucky 10 8 MIla.

KmouoBi cioBa: imirysibcHIIT peakTop 3 rpadiToBUM CIIOBIJIbHIOBAYEM, aHAJII3 HAJ3BUUAIHUX CUTYaIliil, HEOJHOPI/HI ITpoliecH, MaTeMa-
TUYHE MOZIETIOBAHHS, TIepeBipKa MOJIeJIi.
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MPOEKTYBAHHSA TA TOCIIIKEHHSA KOHCTPYKIIIT HASEMHOTO POBOTH30BAHOTO KOMILIEKCY
I MUCTAHIIITHOTO KEPYBAHHSA CTPUIEIIBKAM O35POEHHSM (c. 52-60)

I. M. lertsipbos, II. B. Jleoutses, /1. B. Mipomnnyenko, B. I. Jlanunucokwuit, I1. I. Byraen

ITizx yac Begentst 60H0BUX il Ha3eMHI POOOTH30BAHI KOMIUIEKCH BiLIrPAIOTh BasKJIMBY POJIb y MiHIMIBaIlii BTpaT BillcbKOBOCIYKOOBILIB
i miBimeni 60HoBUX MOKINBOCTEH BifichK. [ BeleHHS BOTHIO pOOOTH30BaHi KOMILIEKCH OCHAIILYIOTh TAapMaTHUMK TYpesisiMi. JlocriiHnKn
MIPOBOAATD JOCIIPKEHHST LTt MOKPAIIEHHs MPOAYKTUBHOCTI, HAMIHHOCTI 1 TOUHOCTI CTPinbOu Takux Typeseit. B po6oti onucyeTbest npoek-
TYBaHHsI Ta TOCJI/UKEHHS €KCIIEPIMEHTATBHOTO 3pa3ka Ha3eMHOTO POOOTI30BAHOTO KOMILIEKCY, SIKMiT OCHAIIEHO TYPEJLTIO UIST KEPYBAHHS
[0JIOKEHHSIM KyJsieMmety. IIpesicTaBiieHi onuc Ta pesyJ/isTaTi eKCIePUMEeHTAIbHUX JOCJII/IKeHDb AMHAMIYHUX HAaBAHTAKCHD IIPU IIepecyBaHHI
po6oTa 3 PI3HIMI NIBUAKOCTSIME i TOPOKHIMH yMOBaMH. BCTaHOBIIEHO 10 3HAUEHHSI MAKCHMATBHUX TPHUCKOPEHb SIKi HEOOXiTHO Bimmpa-
IIbOBYBATH cHCTeMi cTabimizarii pu poboTi Ams KocifHoi KoHCTpyKIii pobora He mepeBumiioioTs 20 paa/c. Po3rasamyTo MOXIHBiCTH



3aCTOCYBaHHsI TIPOTUBAT JIs1 3MEHIIIEHHSI MOMEHTY TIPUBO/Y HaBeAEHHs TypeJii TPy 3MeHIIeHHI rabapuTiB KOHCTPYKIIT POGOTH30BAHOTO
komriekcy. IIpescrasieni onue ekcriepuMeHTalIbHOTO MOAYJI OCHAIIEHOTO KOHTPOJIbHO-BUMIPIOBATBHOIO CUCTEMOIO Ta PE3yJIbTaTH eKC-
TIePUMEHTAIBHUX JI0CI/IKeHb BU3HAYEHHs MOTYKHOCTI IIPUBOJIIB TYpeJIi i/l Yac MaHiIyIioBanHsA KoHCcTpykKiieto. [IpeacraBiena metoguka
JIMHAMIYHOTO aHAJi3y i pe3yJsbTaTy MOJEJIOBAHHS PyXy rapMmarHoi Typesi y nporpamuomy xomiutekci ANSYS. 3anpornonosanuii MmeTos
MPOEKTYBAHHS KOHCTPYKILT 3abe31euye BU3HAYCHHsSI BIUIMBY Ha KOHCTPYKIHIO Typesi ckaannoi hopMu HaBaHTaKeHb BUKIMKAHNX il MaHi-
MyJISIISAMHE, JUIST KOMIIeHcaltii 30y/KyBaIbHIX HABAHTaKEHDb MIPH MepeMilieHi po60TH30BaHOTO KOMILIEKCY TI0 MICIIEBOCTI. 3a IOTOMOTOM0
JIAHOTO METO/Iy MOYKJIMBO Ha €Talli IIPOEKTYBAHHsI BU3HAYATH Ta MiHIMI3yBaTH IIOTYKHOCTI, & OTKe i eHepronorpefy asuMyTalIbHOrO i Iij-
TOMHOTO eJIEKTPOTIPUBO/IIB.
K1040Bi c10Ba: rapMartHa TypeJib, Ha3eMHUN po6oT, GOIOBUIT MOLYJIb, IMHAMIYHUI aHAJI3, POOOTOTEXHIKA, JATYMK MOMEHTY.
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PO3POBKA METOZY IIPOEKTYBAHHA HA/ISBBYKOBHX COILJI PAKETHUX /IBUT'YHIB METOJAMU
OBYUCIIOBAJIBHOI'O AHAJII3Y (c. 61-67)

I. . NyGposcokuii, B. JI. Byuapcbkuii

OG6’exT IOCIIKEHHS — HaJBBYKOBI COIUIA PAKETHUX JBUTYHIB Ha PiAKOMY naiusi. Posrisaaerbes npobaeMa BiicyTHOCTI eeKTUBHOTO
MeTO/y MPOGMITIOBAHHS HAA3BYKOBOTO KOHTYPY COILIA, 10 Oy/ie TeHepYBAaTH MaKCUMAIbHY TSTY. J171st i1 po3B’sI3Ky 3aIipOIIOHOBAHUIT METOT,
CYTb SIKOTO TIOJISITAE B AIIPOKCUMAITiT KOHTYPY COILJIA CTENIeHEeBUM MOJIiHOMOM Ta BU3HAUEHHI 3HAYeHDb HOTO KOedilli€HTiB MIJITXOM PO3B’sI3aHH
GaraToBUMIPHOT 3a/1aui MiHIMI3aIli 3 BUKOPUCTAHHAM METO/IB YMCIEHHOTO MOJIEJIIOBAHHSL. Y SIKOCTI Ib0BO1 (ByHKIIT y poboTi GyJio o6paHo
BUPa3 I OChOBOI CKJIA/[OBOI TATH 31 3BOPOTHUM 3HAKOM TIPH 33/IaHIX 3HAYEHHAX aTMOC(epHOTro THCKY i pajiycy Ha 3pisi coria.

3a 1010MOT010 3aIIPOTIOHOBAHOTO METO/LY Ha OCHOBI MOJIIHOMIB 2, 3 Ta 4 cTerneHiB Oyiu OTpUMaHi KOHTYPH ONITUMATBHUX COILI, sIKi GyJiu
CTIBCTABJIEHH] 3 COTLIAMIL, OTPIMAHIMI 32 3aTaJIbHONPUIHATIM MeTosoM Pao. O6urcirene B X0/l MOPIBHAHHS MaKCHMaJIbHe 3HAYEHHST MO-
JLyJist BIIHOCHOTO BiJIXUJIEHHSI He TIEPEBUIINIO0 3 %, 1110 I03BOJISIE CTBEP/KYBATH PO KOPEKTHICTh OTPUMAHUX pedyJibrariB. HasBHicTh Takoi
PO30IKHOCTI MOSCHIOETHCS BIAMIHHICTIO Y METO/i YMCETHHOTO MOJENIOBAHHS, 10 BUKOPUCTOBYBaBCs. Ha BiIMIHY BiZl PO3MOBCIOIKEHOTO
y TOAiGHNX 3a/[auaX METOY XapaKTePUCTUK y PoOOTi 3aCTOCOBYBABCST METOM CKiHYeHHNX 00'emiB Tumy lomynosa. Ile 103BomI0 3HU3UTH
YyTJIUBICTD PO3PAXYHKY [0 [IOYATKOBUX Ta IPAHMYHUX YMOB Ta 3/IHCHIOBATU PILlIEHHsI HE3aJIEeKHO Bijl PEXKUMY Tedii IPOJYKTIB 3rOPSIHHS.
Kpim TOr0, BUKOPHCTAHHS METOLY PO3MIMPEHUX 00’ €MIB /ISl iHTErpyBaHHsI CKIHUEHHNX 06’€MIB Ha TPAHMIL PO3PAXyHKOBOI 00JIACTI CYyTTEBO
3MEHIINJIO 3arajIbHUIT Yac PO3B'si3aHH:A 3a/1a4i MPOQiI0BaHHS KOHTYPY ONTHMAJIBHOTO COILIA.

PesyssraTit I0CTPKEHHST MOKYTh OyTH BIPOBA/IKEHI B IPOIEC TIPOEKTYBAHHS KaMep PiIMHHIX PAKETHUX JABUTYHIB 3 METOIO TPUCKOPEH-
Hs1 Ta CIIPOIIEHHST IPOIlecy OTPUMaHHs OiIbil eheKTHBHUX BapiaHTiB KOHCTPYKILI.

K1040Bi c10Ba: ONTHMI3allis KOHTYPY HaJI3BYKOBUX COTIEJI, PI/IMHHI PAKETHI IBUTYHU, METO/ PO3HINPEHIX 00'€MIB.
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BU3HAYEHHA OCHOBHUX XAPAKTEPUCTHUK CYAEH-BAJIKEPIB HA IOYATKOBUX CTAIAX
INPOEKTYBAHHA (C. 68-77)

0. B. Jlemimok, M. B. Kocoii, A. 0. 3acup

PosristHyTo 11po6JieMy BU3HAYEHHS] OCHOBHUX XapaKTEPUCTUK CYeH-0anKepiB.

Bukonanuii aHasi3 iCHYIOUHX TOCTI/PKEHD 3 BUSHAYEHHS] OCHOBHIX XapaKTEPHCTHK cyjieH. Ilokasana CKIIa[HICTh 3aBaHHsT BUOOPY TIPOTO-
THITY B IPOIIECi BUSHAUEHHST OCHOBHUX XapaKTEPUCTUK GAIKePiB HA TIOYATKOBUX CTAIisX MPOEKTYBAHHSL.

3pO0JIEHO TIPUITYIIEHH S, 3TIIHO 3 SIKUM TIepe0adacThest, 10 KOKHE 3 cyeH BUGipKkn (6a3u aHuX Mo cyHax) CIPOEKTOBAHO TAKKM Y-
HOM, 1110 JIesIKi eKCIuTyaTaliiiHi SKocTi Ta/ab0 eKOHOMIUHI XapaKTepUCTUKU Cy/IHA € ONTUMATbHIMU Y TIEBHOMY CEHCI.

Jl1s1 BupineHHs 3a/1a4i BUKOPUCTAHUI CTOXAaCTUYHUI (DAKTOPHMIT aHAI3, Ta 3aCTOCOBAHUIT METO/I TOJIOBHUX KOMIIOHEHT, SIKUI /I03BOJISIE
BUABHUTN YMCEIbHI XapaKTePUCTUKM, IO BIUVIMBAIOTL Ha MapaMeTpH BCiel cucTemu, ajne, BOYeBN/b, He crocTepiraiorscs. Chopmosani dak-
TOpH — 6e3pO3MIPHI KOMILIEKCH XapaKTEPUCTUK CY/IeH BUOIPKHU, sIKi 1O CyTi, € HOBUME (DA30BUME OPTOrOHAIBHUMI KOOPAMHATAMU 3a/a4i
3 HePiBHO3HAYHVIMM JICIIEpPCisiMI BUOIPKH B3ZOBK KOOPAMHATHNX HAMPSIMKIB. ONiHIOBAHHS 3HAYYIIOCTI KOpesIiil hakTopiB i BeKTOPIB
JMaHuX BUOIPKK [a€ 3MOTY BIAKUHYTH (hakTOPH, sAKi c1ab0 BIIMBAIOTH HA 3HAYEHHS MapaMeTpiB cyjaeH Bubipku. TuM camMuM Mozesb 3a1adi
CIIPOIIYETBCsT 31 30€PesKEHHIM ICTOTHUX 3B’13KiB. AHAJII3 IAHNX PO3PaXyHKIiB MOKa3aB, 110 KIJIBKICTh 3HAUYIMX (DAKTOPIB 32 PaXyHOK BHKO-
PUCTAHHST METO/Y TOJOBHUX KOMIIOHEHT 3MeHIIacst 3 7 1o 3. Busnaueno, 1o cyana oIHUX PO3POGHUKIB AifiCHO IPYIYIOTHCS 32 3HAYEH-
HAM KOMILIEKCIB YUMHHUKIB. Y BiZICYTHOCTI OPUIIHAJILHOIO aJrOPUTMY BU3HAUEHHS OCHOBHUX XapaKTEPUCTUK Cy/HA Ha II0YaTKOBOMY eTalli
MPOEKTYBAHHS 3aCTOCYBAHHS OMMCAHOI METOANKN (haKTOPHOTO aHAIi3y MA€ JIOTIOMOTTH 3 BU3HAYEHHSIM OCHOBHIX (DaKTOPIB sIKi BINIMBAIOTDH
Ha AKiCTb MpoeKTyBanHs. [lani MOKINBE 3aCTOCYBaHHs OLIbII TOHKUX MeXaHi3MiB ONTUMI3allii MPOEKTY 32 BUOPAHUMHU €KOHOMIUHMMHE Ta
TeXHIYHUMU TTapameTpamu. Haseseni gani uncesbHOrO po3paxyHKy KOMILIEKCHIX XapaKTePUCTHUK Cy/IHA.

Kir040Bi ci10Ba: T0YATKOBA CTAIis TPOEKTYBAHHSI, OCHOBHI XapaKTePUCTUKN GakepiB, GaKTOPHMUIT aHai3, METO/ TOJIOBHUX KOMITOHEHT.
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PO3POBKA MATEMATUYHOT MOJIEJIT ATTIPOKCUMATIII COEPU CMYTAMU PO3TOPTHHX ITIOBEPXOHD (c. 78-84)

A. B. Hecsinowmin, Ali Kadhim Ahmed, C. ®. ITniunaka, T. M. Bouina, B. M. Hecsinomin, B. M. Bepemiara, C. JI. Auapyx,
O. M. IlaBienko, 0. I. Cemipuenko, K. 10. Jlucenxko

ATIpOKCHMAList HEPO3TOPTHHUX MOBEPXOHD Bi/ICIKaMI PO3TOPTHHX Z03BOJISIE CIIPOCTUTH MPOIEC OTPUMAHHsT HeoOXinHoi hopMu 6e3 BrpaTi
eKcIIyartaliiinux siactuBocteil. Beim Bijoma anpokcumaltis chepu Ha IIPUKI/L M's9a, KOJIU HOr0 TIOBEPXHA MOKE CKJIaJaThucs i3 Garato-
kyTHUKIB. [IpoTe nnm mepesikoM He BUYEPITyIOThCS MOKJINBI BapiaHTH arnpokcuMaitii ccepn. Bizomoro € ii ampokcnmartist 3pisaHnMm Komy-
caMu, IOTHYHIMH /10 TTapasiesieif, a0 KOHPYeHTHIMH [UHAPHIHIMI HeJOCTKAMI, JOTHIHUMH /{0 MEpPU/iaHiB.



Byab-sika jinis Ha nosepxui cepu € Jinieio kpusnuu. Ile o3Havae, 1o cribHa JiHis Z0TUKY PO3TOPTHOI MOBEPXHi 110 chepu Oyie JTiHieio
KPUBKHH 1 /711 PO3TOPTHOT TIOBEPXHI (IPSAMOJTIHINHI TBIPHI PO3TOPTHOI MOBEPXHI MEPETUHATUMYTb I[10 JIHIO i/l IpsMuM KyToM ). IIpu moby-
JIOBI PO3TOPTKM TAKOI MOBEPXHI JIiHist 10THKY Oyie TparchopMoBata, ajie IPAMOJIHIHHI TBIPHI 3aIMIIaThCsT TEPHEHANKYISIPHUMIE /10 Hel, 110
CIIPOIILYE TT06YI0BY PO3TOPTKU.

PosrstiyTo anpokcuMariio cepr KOHrpyeHTHUMU CMYTaMU, YUCJI0 SIKUX MoKe OyTH pisHe, oynHaoun 3 oxniei. Heodxiamon ymMmoBoio
TaKol anpoKcUMAaIlil € CrijibHa JiHisg J0TUKY CyMIBKHUX cMyT. JIjist 11boTo JIiHist 10THKY Ha cdepi abo HallpsAMHA KpUBa MOBUHHA MaTH BiAIO-
BijHy (hopmy. 3a Taky KPUBY B3SITO JIiHIIO YKOCY (KPHUBY, IOTHYHI /10 SIKOI YTBOPIOIOTH CTATMI KYT HAXHJY /0 TOPU3OHTATIBHOI MJIOIIMHIN).
OTprMaHUMU pe3yJIBTaTaMy € TTapaMeTPUYHi PIBHAHHS CMYTH, sIKa IOTUKAETLCsI 10 chepH, i BiAmosiami ii piusmns na posroprii. [Tobyxosa
CMYTH Ha PO3rOPTL [OSICHIOETHCST HE3MIHHICTIO Te01e3UYHOI KPUBUHY HAIIPSIMHOI KPUBOI IIPU 3THHAHHI CMYTH JI0 CYMIIIIeHH 11 3 IJIOIUHOIO.
TInM TIOSICHIOETBCST BIZIMIHHICTD 3aITPOIIOHOBAHOTO MiIXO/Y BiJl TPaAHIiTHUX cIIoco6iB anpokcuMaitii cdepu.

Arpokcumariist cepy cMyraMu posropTHUX HOBEPXOHDb M€ IIPAKTUYHE 3aCTOCYBAHHS B apXiTeKTypi 31 chepnyHNMU eJleMEeHTaMH, a Ta-
KOJK y KYJBTOBUX CIOPY/IAX i3 GAHAMH y BUTJISAT YacTHHU CHEpPH.

KiiouoBi cioBa: posroprka cdepi, JiHis J0THKY, HAIIPSIMHA KPUBA, Te0/Ie3NYHa KPUBIHA, TAPAMETPUYHI PiBHSHHSI.
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®OPMYBAHHA CIPSKEHHUX KPUBOJIHIAHUX IIOBEPXOHD, 1[0 BUKJIIOYAIOTh IHTEPMEPEHIIIIO (c. 85-90)

H. I1. Icmainosa, T. M. Moruasgnes

OO0’eKTOM JIOCTIIKEHHST € CIIOCiO TEOMETPUYHOTO TIPOCKTYBAHHS CHPSKEHNX KPUBOJIHIHHUX MOBEPXOHB. [IPEAMETOM AOCIIIKEHHS
€ MOXKJIMBICTD IOCSATHEHHS BiZICYyTHOCTI iHTEepdepeHTIlii MPOeKTOBAHNX TTOBEPXOHb KiHEMATHUYHUX Map TeXHIYHUX KOHCTPYKITH, HATIPUKIIAI
BUPOGIB B MamnHOOYAyBaHHi (PisaJbHUNl IHCTPYMEHT, 3yOuacte 3adyelIeHHs), Ha OCHOBI iHBapiaHTHOTO criocoly. [Tpobiema mMae cyTTeBe
3HAYEHHSI /TSI IIIPOKOTO KIIacy BUPOODIB, ate 0COOIMBO TSI 3yOUACTHX 3aUeTLIeHb i3 MOTJISIY TOYHOCTI BUTOTOBJIEHHS TOBEPXHi 3y6iB, HECYTOl
3/IATHOCTI, @ OTKe, HaZliiHOCTI Ta J0BroBiuyHoCTI poboTh nepeaayi. ITix yac po3paxyHKy Ha MIl[HICTb KOKeH 3y0 3y6UacToOro KoJieca MOKHA PO3-
IJISIIATH SIK KOHCOJIbHY OaJIKy, HAaBaHTaKEHY Ha BITBHOMY KiHIII CHJIO0 B3aEMOZII 3 IPYTUM KOJIECOM mepeaui. 3a HasBHOCTI iHTepdepeHtii
(st 3y6uacThX KoJtic mipisans) TOPYIIYEThCs He TiIbKN (hopMa moBepXxHi 3y0a, a i icTOTHO 3MEHIITYEThCS TII0IIA MOMEPEeYHOTro nepepisy
ocHoBH 3y6a. ToMy po3B’sizaHHs 10IGHOTO 3aBIAHHS € BasKJIMBUM IIi/[ YaC MPOEKTYBAHHSI Ta BUTOTOBJEHHS 3yOuactux kosic. Came Tomy T
yac (hOpMOYTBOPEHHS BUXiTHOI KPUBOJIIHIITHOI iIHCTPYMEHTATBHOI OBEPXHI Pi3aIbHOTO IHCTPYMEHTY BPAXOBYETHCS YMOBA CIIPSIKEHOCTI MisK
TOYKaMK BUPOGY Ta IHCTPYMEHTY.

V pesysibrarti mij 9ac NPOEKTYBAHHST Pi3aJbHOTO iHCTPYMEHTY TIPOIIOHOBAHNUM IHBAPIaHTHUM CIIOCOOOM 32 €IMHOI0 METO/IOJIOTIEI0 MOJKE
(opmyBaTHCS MUPOKUIA KJIAC CKIATHIX KPUBOJIHIITHIX TTOBEPXOHb. 30KPEMA, I1€ CTOCYEThCS TEXHOJIOTIYHIX Olepalliil Ha BepcTarax i3 4yuc-
JIOBUM ITporpaMHnM KepyBaHHsM. ChopmoBaHi cripsikeHi KpUBOJTIHIITHI IIepeTBOPEHHS PisKyd0ro iHCTPYMEHTY 3a J0IIOMOTOI0 iHBapiaHTHOTO
crocoly AT 3MOTY YHUKHYTH iHTepdhepeHIiil CrpsukeHnx oBEePXoHb Ha cTalii poekTyBanHs. [Ipu 1boMy IpoaHanizoBaHo KpUBOJiHITHI
XapaKTEePUCTUKHU [TOBEPXOHb, AKi BUZHAYAIOTh CIMEICTBO HOPMaJIell K CIIJIbHE /10 /IBOX CIIPSI)KEHUX ITOBEPXOHb i3 JIHIHHUM KOHTAKTOM, 1110
€ CYTTEBHM JUISI TIPOILECY TIPOEKTYBAHHSI.

KiiouoBi caoBa: inBapianTHuii crnocio6, pisaabHuii iIHCTPYMEHT, CipsKeHi HoBepxHi, inTepdepeHitis 3y6is, JiHIHHUN KOHTAKT.
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MEPEBIPKA HOBOT'O CIIOCOBY OTPUMAHHS APTEJIEPIICLKUX I'JIb3 3 TPYBHOI 3ATOTOBKU OBKATYBAHHAM
IHCTPYMEHTOM TEPT? (c. 91-97)

0. €. Mapkos, C. O. llleuos, H. C. Ipyakina, B. B. Moroznenskuii, A. B. Mycopun, B. M. 3incpkuit

OG’€KT HOCTIIFKEH S — TeXHOJOTTYHIIT TIPOTIeC BUTOTOBJIEHHS JeTajleil TUILY apTHAepiiiChKIX Tiib3 MeTogaMu 06poOKu TuckoM. PoboTa
CIIPSIMOBAHA HA PO3B'SI3aHHS aKTYaJbHOI HAYKOBO-TEXHIYHOI IIPOGJIEMH BIOCKOHATIECHHS TEXHOJOTIYHUX MPOIIECIiB BUTOTOBJICHHS JeTanel
THIY Ti/1b3 Ha OCHOBI BUKOPHCTAHHS OMepalii TAaHTeHIIATbHOr0 0OKATYBAHHS IHCTPYMEHTOM TEPTSI, 0 3a0€3MeYye OTPUMAHTS TTOPOKII-
cTux BUPOOGIB i3 1HOM. MeToI0M CKiHYEHHUX eJIEMEHTIB POBEIEHO MOJIENIOBAHHS POIECiB OOKATKU JHMUII, IO a0 3MOTY BCTAHOBUTU
e(eKTUBHY TeoMeTpilo 06POOIIOBAHNX 3ar0TOBOK 1 TeMIepaTypy iX HarpiBanHs. BeTaHOBIEHO PEeKOMEH/IAIT 100 MTPOEKTYBAHHSI HOBUX
TEXHOJIOTIYHUX TIPOTECIB OOKATKY JHUIII, SIKi MOJSATAIOTh Y BU3HAYEHHI TOBHIMHU CTIHKU 3arOTOBKH Tiepell AedOpMAIli€io, TeMIeparypu
HarpiBy 3ar0TOBOK, & TAKOK BEJIMYMHU I10/1a4i 3arOTOBKU B iHCTPYMeHT TepTsi. OTpuMaHi peKoMeH/allii mepeBipeHi eKcriepuMeHTaTbHUMI
nocuipkentsami. O6KaTKy chepuaHuX JAHUIL CJI/I TIPOBOANTH JUist TPYO 13 BisHOCHOIO TOBIMHOWO cTinku (D/s) y aianasoni 15...20, romo-
JIOTIYHA TeMIlepaTypa HarpiBy nosunHa ctanosutu 0,8, a BiIHOCHA MOJaua 3aTOTOBKHU [I0 IHCTPYMEHTY TepTst nosunHa 6ytu 0,9. Anpobaris
BCTAHOBJIEHNX CIiBBiIHOIIEHD Y JTA0OPATOPHIX YMOBAX IT/ATBEP/INIA OTPUMaHi peKoMeHaIi o0 GopMo3MinH chepnIHNX THUII Y TTPO-
1eci o6katku. Pesysbsratu MetasorpadiyHuX TOCTiKEHb HAa HATYPHUX BUPOGAX MiTBEPIIKYIOT PE3YJIBTATH TEOPETUYHOTO [TOCIIKEHHSI.
PeKOMEHTyE€ThCS BUKOPUCTOBYBATH 1Iel ¢roci6 it BUpOoOiB, M0 MAlOTh 0ChOBUIT OTBIp (apTUIEPIHChKI Tilb3u, TIAPONMIIHAPY Ta iH), 1O
JI03BOJINTD BUJIAJTUTH OCBOBI Ie(heKTH B AHUIII MiCIS BUCBEPAIIOBAHHSA 0Cb0BOTO 0TBOPY. OTpHMani pe3yIbraTi MOKHA BUKOPHCTOBYBATH
Ha MaMHOOYAIBHUX ITiIIIPHEMCTBAX i/ YaC BUTOTOBJIEHHS JeTajeil MOBIHOTO pU3HAYEHHS.

KiouoBi caoBa: ehopmaltist 3aroToBKH, TiJib3a, TOPOKHUCTA 3ar0TOBKaA, 0OKaTKa Tpy6, BHyTpimHi gedekr, MCE.
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BUSABJIEHHA 3AKOHOMIPHOCTEM BILIUBY 3MIHHOT TPOHUKHOCTI MPUBUBIMHNX 30H CBEPIJIOBUH
HA PEKUMU EKCILIVATATII MIJIBEMHUX CXOBUIIL TA3Y (c. 98-112)

M. I. Ilpuryxna, H. M. IIpuryaa, . 1. I’ stanno, 3. B. IIpuryaa, O. M. Xumko

OG’exrom nocuikenns € miazemui cxouina razy (IICT). Ocxosua BupinyBana 1poGiema — 3abesneunty eeKTUBHE YIIPaBJIiHHS
mpoiecoM ekcruryataiii mazemuux cxopun ragy (IICI) ma onepatuBHUX Ta MPOTHO3HMX iHTepBaiax yacy. OJHUM 3 OCHOBHUX YHMHHUKIB,



sIKi BIMBaioTh Ha peskumu pobotu IT1CT, € cyTreBo Hecranionaphi (iabsrpariiiini nporecu, siki BiAOyBaioThes y BUOTHHIX 30HAX CBEPAJIOBHH.
CKJIaIHICTh OTliHIOBaHHS (GaraTo(akTOPHOTO BILIUBY Ha JEMPECiI0/PENpPEcito B OKOJII CBEP/IOBIH BILUIMBAE SIK HA NIBU/IKICTh, TAK i Ha TOY-
HICTH PO3paxyHKy peskuMHKX mapamerpis po6oru ITCT. AHasis pesysbraTiB IPOBEAEHNX AOCI/HKEHb CBEPAJIOBUH TT0Ka3aB 3HAYHY 00JIacTh
HEBU3HAYEHOCTI PO3PAXyHKY KoedillieHTiB (hinbrpaniitnoro onopy ixHix npuBubiiinux 30, OTpUMaHHS 33/[0BLIBHOT TOYHOCTI PE3yJIbTaTy 3a
OYiKyBaHUI Yac MPOBENEHO CIIOCOOOM TTOGYI0BY MOJIE IHTErPaTbHOTO BpaxyBaHHs BIUIMBY MapaMeTPiB yCix BUOINHNX 30H CBEPAJIOBUH Ha
pexum ekcruryaranii IICT. Bussuiocs, 1o iHTerpaibie BpaxyBaHHsI BIUIMBY Ha MapaMeTpu BUOIHUX 30H CBEPAJIOBUH HIBEIIOBAJIO BILIUB
3HAYHUX 3MiH KOeDIIieHTIB (GLIBTPAIITHOTrO OTIOPY CBEPVIOBHUH Ta 3a6e31eYIIo J0CTATHIO MBU/KICTH po3paxyHky peskumis IICT. Oxxouac-
He MozesmioBarust gecsttu aitounx [ICT B mikoBoMy peskuMi BiIGHpaHHS YChOro HASBHOTO 00'€MY aKTHBHOTO ragy 3aiiMae He OiJblie mecTn
xBuinH. [IBujKicTh MozesoBaH s (BibTpalliiiHUX TIpOLeciB y BUGIHNX 30HAX CBEPAIOBUH 3a0€31EYN/I0 3HAXOKEHHST KPalluX i3 HUX 3a
THM YU HITAM KPUTEPIEM STKOCTI PEIKIIMY.

¥V pesyzbrati poBeNeHUX AOCTIKEHDb MOOYI0BaHA 1 POTPAMHO peasli3oBaHa MOJE/b, SIKa MPOIIILIa anpoballiio y pealbHuX yMOBax
ekcrutyaraitii Ta 3abesrnedye onTuMaabHe TIaHyBaHHs peskumis pobotu ITCT Ha 3azani iHTepBany yacy. oro BUKOPHUCTAHHS € e(PeKTUBHIM
iHCTPYMEHTOM JIJIsS OTIEPATUBHOTO PO3PAXyHKY IMOTOYHUX PEeKUMIB Ta TexuiuHoi morysknocti [ICI 3a 3apanoro posmnozisy THCKIB y cuctemi
MaricTpaJbHUX Ta30MPOBOIIB. [IparesfatHicTh po3pOOIEHOr0 MATEMATHYHOTO 3a0e31eUeHHsT MiATBEP/UKEHA PE3yIbTaTaMI IIPOBEICHUX YHC-
JIOBUX eKCIIePUMEHTIB.

KuouoBi ciioBa: mijizeMHe cxoBuile rasy, (hiasrpariitnuii onip, 3akon /lapci, ckin-akrop, koediient Mopxreiimepa.



