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The object of this study is a refining mesh effect on dis-
continuous structures response.

This paper presents a study of mesh influence between
cracked and non-cracked plates using extended finite element
and standard finite element method, respectively. For the first
case, the plate is stressed on one side, in which cracked zone
displacements are given for different mesh refinements. The
second case study is bending orthotropic and isotropic plates
under uniform rectangular impulsive load, in which mesh in-
fluence on the structural response is presented. The numeri-
cal modelization is done using an isoperimetric quadrilateral
element. On one hand, the stiffness linear matrix of a cracked
plate is evaluated numerically by adding an enriched shape
function to the standard shape function to be able to model
discontinuity numerically. On the other hand, for the case of
the non-cracked plate, the use of the finite element method
with standard shape function is well suited to the numerical
design of stiffness and mass matrix.

The essence of this study is to show the mesh effect on
cracked and non-craked plate response, which is a first step that
allows to go even further on monoitoring of our crack evolution.

It is a very useful field as any structure in our daily life is
subject to a discontinuity (crack) which we must be able to
control in order to evoid a future structure collapse.

Keywords: extended finite element method (XFEM), fi-
nite element method (FEM), crack, transient analysis, plate.
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The object of the study is a load-lifting winch with a sec-
tional-disc drum for single-row multi-layer laying of flexible
elements, cargo cables and power cables, during their wind-
ing, electrically protected. The winch is intended for sus-
pension and lifting and lowering of illuminated devices and
equipment in closed rooms.

In the process of research (constructive development,
determination and analysis of parameters), the problem of
creating a winch design of the specified type with a quali-
tatively increased overall level of functionality is solved ac-
cording to the indicators:

1) electrical insulation, compactness and necessary
strength of fastening of flexible elements, lifting cables and
power cables on the drum;

2) controllability of the drive: in transitional periods — to
ensure smooth acceleration-stopping of the suspension; in the
period of constant movement — to ensure a constant speed of
the suspension during raising and lowering.

Electrical insulation between the power cable, the drum
and other parts of the winch is created by using parts (discs)
made of synthetic insulating material, for example, fiber-
glass, in the construction of the drum. Clamping of flexible
elements between the disks in specially profiled C-shaped
ring grooves, on the ends of the hub, of the disks ensures
the necessary strength and compactness of the attachment.
The smoothness of starting (stopping) of the drive and
the constant speed of the suspension during the period of
constant movement are established by adjusting the fre-
quency converter in the drive control system according to
the parameters determined by a specially developed me-
thodology.

The obtained results, constructive solutions and methods
of research (estimation and analysis) of winch parameters
can be used in the design of the structure and adjustment of
the control system of lifting devices of this type.

Keywords: winch, lifting equipment, sectional drum, multi-
layer winding, construction of insulating winch, fastening of
cargo ropes on the drum.
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The object of research in the work is the technology of
manufacturing shaped castings in disposable sand molds.

The existing problem is that the imperfection of design
and technological solutions at the stage of developing the
technology of a single sand mold casting leads to devia-
tions in the dimensions and geometry of the castings after
their manufacture from the requirements of technological
documentation. This can lead to an irreparable shortage
of casting.

To develop measures to eliminate or minimize the event,
which consists in the formation of a shortage of castings in
terms of dimensional and geometric accuracy, a procedure
for searching for optimal design and technological solutions
is proposed.

A hypothesis has been put forward that a significant
factor that leads to deviations in the dimensional and
geometric accuracy of castings from the requirements of
technological documentation is the imperfection of the gat-
ing system design. It is demonstrated on specific castings
how this factor can influence the formation of uneven wall
thickness.

The proposed procedure, which includes 10 consecutive
steps, allows to build a plan for a complete factorial experi-
ment and obtain a regression equation for it, linking the pa-
rameters of the gating system with indicators of dimensional
and geometric accuracy. The presence of such equations
provides the possibility of further experimental optimization
and determination of design and technological solutions for
the development or improvement of casting systems that
minimize the deviations of the dimensional and geometric
accuracy of castings from the requirements of technologi-
cal documentation. This also minimizes the likelihood of an
event consisting in the formation of an irreparable shortage
of castings.

The presented study will be useful for machine-building
enterprises that have foundries in their structure, where
shaped castings are made in disposable sand molds.

Keywords: shaped castings, dimensional accuracy, geo-
metric accuracy, gating system, design and technological
solutions.
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The processes of oil and gas production — extraction,
preparation, storage and transportation of oil, gas and con-
densate — are accompanied by risks of man-made hydrate
formation. Such man-made gas hydrates cause serious prob-
lems for the oil and gas production industry. Oil and gas
companies bear significant material costs in connection with
the prevention of these processes. For prevent or eliminate it
in each specific case, it is necessary to understand the physics
of processes and parameters of hydrate formation. Therefore,
establishing the peculiarities of the kinetics and thermobaric
parameters of the hydrate formation process is an urgent
problem. Thus, the object for research is the parameters of
the beginning of mass gas hydrates crystallization in reservoir
systems. At the same time, the most reliable results can be
obtained in the process of laboratory monitoring of processes
in reservoir systems and technological equipment directly at
industrial facilities.

The process of hydrate formation at the phase boundary
is manifested by the formation of a thin hydrate layer in the
form of a film. In the course of experimental studies, it was
established that this process is visually fixed by the trans-
formation of the mirror surface of the phase boundary into
a matte one. The distortion effect of the interphase boundary
is explained by the formation, growth, massive and chaotic
accumulation of gas hydrate microcrystals at this boundary.
In the work, based on the results of theoretical and experi-
mental studies, the methodology for operational laboratory
determination of parameters of mass gas hydrate crystal-

lization is substantiated. The essence of the technique is to
establish the parameters for the moment of mass gas hydrates
crystallization based on the fixation of the optical distortion
effect of the reflection of the light source on the mirror of the
liquid-gas interphase surface. The results of empirical studies
are based on optical phenomena observed at the interfacial
surface of the gas hydrate layer and gas. They were studied
using microscopy, fixation and image processing methods.
The main experiments result was the information recorded
by the optical system and obtained after fixing the pressure
and temperature.

The technique can be used to establish and operationally
control the moment of mass gas hydrates crystallization di-
rectly at the objects of the oil and gas industry (during the
implementation of technological processes). This will make
it possible to effectively prevent clogging of technological
equipment with the solid gas hydrate phase, as well as to
prevent overuse of hydrate formation inhibitors. At the same
time, the only limitation of the application for this technique
may be the low light permeability of the aqueous solution as
part of the formation system.

Keywords: gas hydrates, phase transitions, mass crystal-
lization, interphase contact, induction period of hydrate
formation, gas bubble.
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The object of research is technological processes for the
complex development of lignite resources, including extrac-
tion, processing and the possibility of further use of derived
products in the energy sector. The problem solved in the
work is related to the underestimation of the complex use
of lignite resources of Ukraine to provide fuel for the energy
sector, which is suffering significant damage as a result of
military operations.

In the course of research, the current state, prospects
for the development and use of lignite as an energy resource
at thermal power plants (TPP) were analyzed. Using the
example of the Myronivka lignite deposit, new technological
solutions for its complex development are proposed, which
include the following stages:

— development of technological schemes for conducting
mining operations with the possibility of selective extraction
of minerals;

— identification of promising areas of lignite processing
technologies with the involvement of carbonaceous clays;

— calculation of technical and economic indicators, social
and economic efficiency of field exploitation.

It is proposed to determine the rational parameters of the
overburden zones during the extraction of at least two mi-
nerals in the deposit with the use of internal dumping of over-
burden rocks in the produced space. In order to minimize the
impact of field waterlogging, various options for draining the
quarry field will be considered based on three-dimensional
modeling.

Based on the methodology of expected operating costs,
a preliminary economic assessment of the attractiveness
of the proposed technological solutions was calculated for
a conventional mining enterprise. Graphs of the dependence
of mining costs and cost on the productivity of the cut and
the overburden ratio were constructed, which made it pos-
sible to assert the feasibility of comprehensive development
of lignite deposits of Ukraine. It has been established that
the expansion of lignite raw materials due to accompanying
minerals (coal clay) will lead to an increase in production by
mass from 30 to 100 %, and in some cases even more.

Keywords: lignite, integrated development, energy sector,
open field development, associated minerals.
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The object of the research is a screw mechanism for ad-
justing the axial load on the bit during a hole deepening.

Mathematical modeling of dynamic processes that occur
in the drill string during the hole deepening in deep wells is
considered. It is shown that in the process of hole deepening,
the longitudinal oscillations are proportional in their inten-
sity to the torsional ones. Obtained boundary conditions for
mathematical models of the column with the use of a shock
absorber or a screw amplifier.

In the course of research, it was found that the screw
working mechanism of the axial load creates a relationship
between the axial load on the bit and the torque on the screw.
This makes it possible to install safety devices that limit the
torque of the drive shaft (reciprocating engine, rotor). It is
shown that various types of energy supplied to the punch,
which are transformed by the punching motor and amplified
due to the axial (screw) amplifier installed above the bit,
ensure the rotary-progressive movement of the ball bit and
increase the drilling performance. It was determined that the
obtained dependencies take into account the change in time of
the axial load and torque depending on the parameters of the
axial amplifier and the geological and technical conditions of
drilling and the arrangement of the bottom of the drill string.

The research results will be useful to scientists and spe-
cialists of the oil and gas industry during the physical mod-
eling of the processes of adjusting the axial load on the bit
during a hole deepening by using a screw mechanism.

Keywords: screw mechanism, axial load, ball bit, adjust-
ment, drill string, hole deepening.
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BOCHIIMEHHA BIUTMBY CITKM HA PO3TATHYTY IIACTHHY 3 TPILMHAMM TA BUI'MH KIHUEBO-ENEMEHTHOI
TMNMACTHHU cropinku 6-12

Sahah Moussaoui, Chahane Rebadj, Mourad Belgasmia, Kong Fah Tee

OO6’€KTOM 1IOTO JIOCIIIKEHHS € BILUIMB PO3APIOHIOUO] CITKU HA PEaKIliio PO3PUBHUX CTPYKTYD.

V wift po6OTi TIPENCTABAEHO MOCTIZKEHHS BIUTUBY CITKM MikK TJTACTUHAMU 3 TPIIMHAMM Ta 6€3 TPIIMH 3a A0TIOMOTOIO PO3UIMPEHOTO METOLY
KIHIEBUX €JIEMEHTIB Ta CTAHIAPTHOTO METO/LY KiHI[EBUX €JIEMEHTIB Bi/IIOBIIHO. Y TEPITOMY BUITA/KY [IACTUHA HATPY’KEHA 3 OIHOTO GOKY, B IKOMY
3a/1aHi TTepeMilieHHsT 30HN TPILUH /71 PI3HUX PO3MIpiB CiTKuU. J[pyTHil MprksIa — BUTHH OPTOTPOITHUX Ta i30TPOIHUX IVIACTHH /] OHOPITHIM
TIPSIMOKYTHUM IMITYJTbCHUM HaBaHTaKEHHSM, Y SIKOMY TIPEJICTABJIEHO BIUINB CITKH Ha CTPYKTYPHY peakiiiio. YncerbHe MOETIOBAHHS BUKOHAHO
3 BUKOPHUCTAHHSIM 130I€PUMETPUYHOTO YOTHPUKYTHOTO eIeMEHTa. 3 OIHOTO OOKY, JIHIHA MATPHILS )KOPCTKOCTI TJIACTUHY 3 TPIIIUHAMU OI[HIO-
€ThCST YKCEIBHO MIJISIXOM JlofiaBast 36aradenol (GyHKIii (hopMu 10 cranaapTHOi (hyHKIT hopmu, 1106 MATH MOKIMBICTD YUCENBHO MOJIETIOBATH
PO3pHB. 3 IHIIOr0 GOKY, JIJIsI BUTIAJIKY TIACTHHI 6€3 TPILIMH BUKOPUCTAHHS METO/Y KiHIIEBHX €JIEMEHTIB 3i CTaHAAPTHOIO GYHKILEW hopmu 106pe
TIIXOINTP JIJIST YUCETBHOTO MPOEKTYBAHHS MATPHITI JKOPCTKOCTI Ta Macu. CyTb 1IbOTO IOCTIIKEHHS TTOJISATAE B TOMY, MO0 TOKA3aTH BILIUB CITKN Ha
PEAKIIIIO MIACTUHI 3 TPilIMHAMUK Ta Ge3 TPIIH, 1110 € TIePLIINM KPOKOM, SIKUii I03BOJISIE HAM TTTH I1e JaJli B MOHITOPMHIY PO3BUTKY HAIIIOl TPIIIMHH.

ITe mysKuil KOPUCHUIA HATIPAMOK, OCKIIbKK Oy/[b-sIKa CTPYKTYPA B HAIIOMY TIOBCSIKICHHOMY JKUTTI THANAE€TCST PO3PUBY (TPIllMHI), SKUil
M TIOBIHHHI MaTH MOKJIMBICTD KOHTPOJIIOBATH, 00 YHUKHYTH MailGy THHOTO KOJIATICY CTPYKTYPHL.

Kmevosi cnoBa: posmupenuii Metos ckindennux esementiB (PMCE), meton ckinvennux enementis (M CE), Tpinuna, nepexignuii anamis,
TJIACTHHA.

MECHANICAL ENGINEERING TECHNOLOGY

DOI: 10.15587/2706-5448.2023.274692
KOHCTPYHOBAHHA TA METOJIMKA OLIHKM TA HOCNIKEHHA NMAPAMETPIB BAHTAMONIAIAMANLHOI NEBIAKH 3 CEKLTIHO-
JUCKOBHM BAPABAHOM cropinku 13-17

TFop6aTenxo H. I1,, Cemenuyx P. B.

OO6’eKT NOCTiKeHHsT — BaHTaXOIAifiMaIbHa J1e6iika 3 CEKIIHO-MCKOBUM 6apabaHOM [IJIst OTHOPSIZHOTO GATATONIAPOBOTO YKJIAJAHHS
PHYYKHUX €JIEMEHTIB, BAHTKHUX TPOCIB 1 KaGeJsiB JKUBJICHHS, TPU IX HAMOTYBaHHI-3MOTYBaHHi, eJeTpo3axuiiena. Jlebiaka npusHadena st
mijBiCy Ta MiJiiiiMaHHSA-0IIyCKaHHS OCBIT/IIOBAHUX ITPUJIA/LIB i allapaTypy B 3aKPUTUX ITPUMIIIIEHHSX.

B niporteci gocmimkenHs (KOHCTPYKTHBHUX PO3POOOK, BUSHAUEHHST Ta AHAJTI3Y APAMETPiB) BUPIIILYEThCs TPOOIEMa CTBOPEHHS KOHCTPYK-
1T JIeGiIKKM BKa3aHOTO THUITY 3 SIKICHO MiIBUIIIEHUM 3araibHUM piBHEM (DYHKIIOHATLHOCTI 32 MOKA3HIUKAM:

1) eneKTPoi30IbOBaHICTh, KOMIIAKTHICTH Ta HEOOXITHA MIITHICTh KPITIJIEHHS THYYKHUX €JI€MEHTIB, BAHTAKOIIAIIMAIbHIX TPOCIB i KabesiB
JKMBJIEHHsI Ha Gapabai;

2) KepoBaHiCTh MPUBOAOM: B EPEXi/Hi epioan — /s 3a0e3eUeHHs IJIaBHOTO PO3TOHY-3YIIMHKY MIABICY; B IEPIO/ CTAIOr0 PYXy — JJIst
3a6e3MeveH st OCTIIHOI MBUAKOCTI MABICY MPH i/l iMaHHI-0ITy CKaHHi.

EstexrpoizosnboBaticTh Mixk KabeseM KuBJAeHHs, 6apabaHOM Ta IHIIMMHI YacTUHAME JIeOiIKM CTBOPEHA 3aBSAKK 3aCTOCYBAHHIO B KOHCTPYKILi
Gapabana jieTasieii (IMCKIB), BUTOTOBJEHNX i3 CHHTETUYHOTO 130/IAMIIHOTO MaTepiay, HAIPUKJIa/, CKIOBOJIOKHA. 3ATUCKAHHS THYYKHX €JIEMEHTIB
MIK JIMCKaMK B crieriaibio crpodinboBarnx C-mofibHUX KilbIEBUX KaHABKAX, Ha TOPIESIX MATOYMHI, AUCKIB 3a0e3redye HeoOXiIHY MIlHICTh Ta
KOMIAKTHICTb KpilteHHs. [17aBHicTh 1mycKy (3yNnMHKN) IPUBO/Y Ta IIOCTiIIHA IBUKICTS I1i/IBiCY B IIEPiOJl CTAJIONO PYXY BCTAHOBJIIOIOTHCS HLISIXOM
HAJIAIITYBAHHST 94CTOTHOTO TIEPETBOPIOBAYA B CUCTEMI KEPYBAHHST ITPHBOJIOM 32 [TAPAMETPAMIT, BUSHAYEHIIMH TT0 CTIENaTbHO PO3POOIEHI I METOHTI.

OgeprkaHi pesysibraTi, KOHCTPYKTUBHI PillIEHHs Ta METOAUKK A0CIKeH s (OIIHKY Ta aHasisy) nmapaMerpis aebiaKu, MOKYTh OyTH BHU-
KOPHUCTaHI IPU MPOEKTYBAHHI KOHCTPYKINT Ta HAJIAIITYBAHHI CHCTEMI KePYBaHHsI BAHTAKOIIAIHMATLHUX TIPUCTPOIB MOLIOHOTO THITY.

Kmouosi cnosa: Jyie6ijika, BaHTaKOMAiMasbHe 06JaiHaH s, CeKIiiinmii GapabaH, GaratorapoBa HaBUBKa, KOHCTPYKILisT i30SIIHHOT Jie-
6i/1K1, 3aKPIIJICHHSA BaHTA)KHUX KaHATIB Ha OapabaHi.

METALLURGICAL TECHNOLOGY

DOI: 10.15587/2706-5448.2023.271860
NMPOLEAYPA MOWYKY ONTHMANBEHUX KOHCTPYKTOPCHKO-TEXHONOITYHKX PILEHD JANA 3ABE3NEYEHHA PO3MIPHOI
TA FEOMETPHYHOI TOYHOCTI BHAMBKIB cropinku 18-25

@Pponoza 1. B

OG6’eKTOM OCIIIZKEHHS Y POOOTI € TEXHOJIOTisl BUTOTOBJIEHHS (haCOHHMX BUJIMBKIB B Pa30BKX MilaHUX GopMax.

IcHytoua mpobJeMa T0JIATaE B TOMY, IO HEJOCKOHAMICTh KOHCTPYKTOPCHKO-TEXHOJIOTIYHNX PillleHb Ha eTari po3poOKU TEXHOJIOTI Jim-
BapHOi Pa3oBoi miMmanoi GopMu TPU3BOANTH 0 BiIXUJIEHb PO3MiPiB Ta TeOMETPii BUIMBKIB ITiC/Is X BUTOTOBJIEHHS BiJl BUMOT T€XHOJIOTIUHOI
nokyMenrariii. Ile Moske mpu3BecTy /10 HEBUIIPABHOIO 6pat<y JINTBA.

JList po3poOKH 3aXO0/IiB MO0 YCYHEHHsT 200 3MEHIIIEHHST /10 MiHIMYMY O/, 1110 moJisirae y popMyBaHHi Opaky BUIHUBKIB 32 PO3MIPHOIO Ta
TeOMEeTPUYHOIO TOYHICTIO, 3aIIPOIIOHOBAHA IIPOIE/yPa TIONIYKY ONTHMATIbHIX KOHCTPYKTOPCHKO-TEXHOJIOTIYHUX PillleHb.

Bucynyrto rinoresy, mo cyTTeBUM (aKTOPOM, SIKUIi IIPU3BOANUTD JI0 BIIXUJIEHD 32 PO3MIPHOIO Ta TEOMETPUYHOIO TOUHICTIO BUJIMBKIB Bif
BHMOT T€XHOJIOTIYHOI JOKyMEHTallii, € He/[OCKOHAIICTh KOHCTPYKILii TMBHNKOBOI crcteMu. [IpoeMoHCTpOBaHO Ha KOHKPETHUX BUJIMBKAX, SIK
1eit (hakTop Moxke BIIMBATH Ha (hOPMYBAHHS HEPIBHOMIPHOCTI TOBIMHU CTIHKH.
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3anporonoBana mporeaypa, ska Briaodae B cebe 10 mocmiloBHUX KPOKIB, M0 A03BOJIAIOTH OOYIYBATH IJIAH TTIOBHOTO (haKTOPHOTO
€KCIepPUMeHTy Ta OTPUMATH 3a HUM PIBHAHHS perpecii, IO MOB’SA3yI0Th ITapaMeTpH JMBHUKOBOI CHCTeMH 3 TTOKa3HUKaMU PO3MIipHOi Ta
reoMeTPUYHOI TOUHOCTI. HagBHICTh TakuX PiBHAHD 3a0e3Ieuye MOKIUBICTD MOAAJIBINOI eKCIIEPUMEHTANbHOI ONTUMIZaIl]l Ta BU3HAUYEHHS
KOHCTPYKTOPCHKO-TEXHOJOTIYHUX PIllICHb MO0 PO3POOKU YU BAOCKOHAJICHHS JIUBHUKOBUX CHCTEM, 110 MiHIMI3yIOTh BEJMYMHU BiJXUJICHD
PO3MipHOi Ta reOMeTPUYHOI TOYHOCTI BUJIMBKIB BiJl BUMOT TEXHOJIOTIYHO1 JoKyMenTarii. [{luM MiHimMizyeTbest it IMOBIpHICTD MOJIT, 1110 TIOJIsATaE
y bopMyBaHHI HEBUIIPABHOTO OPaKy BUJIMBKIB.

I[IpencraBiene JoCaiKeHHS Oy1e KOPUCHUM JIJIsi MAIIHHOOY I BHUX THAIPUEMCTB, 110 MAIOTh B CBOIN CTPYKTYPI JIMBApHIi IieXa, Jie BUTO-
TOBJISAIOTH (DACOHHI BIUJIMBKU B PA30BUX IIIIAHUX (popMmax.

Kmovosi cnoBa: haconni BUJIMBKY, PO3MipHA TOYHICTB, TeOMETPUYHA TOUHICTD, TUBHIKOBA CHCTEMA, KOHCTPYKTOPCHKO-TEXHOJIOTIYHI PiTlIeHHS.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY

DOI: 10.15587/2706-5448.2023.274183
TEOPETHYHE TA EKCNNEPHMEHTANLHE OBI'PYHTYBAHHA METOAWKH BCTAHOBNEHHA MAPAMETPIB MOMEHTY NOYATKY
MACOBO{ KPHCTAMBALI A30BUX TAPATIB cropinku 26-31

Mepuenxo N 0., Meguenxo M. M., Ensuenxo-flo6osceska A. C.

IIpouecu HadrorazoBu00yTKy — BU00YBAHHS, [ArOTOBKA, 30epiraHHsi Ta TpAHCIIOPTyBaHHs HadTH, ra3y Ta KOHEHCATy — CYIPOBOKYIOTh-
Cs1 PUBHKAMH TEXHOTEHHOTO TiipaToyTBopeHHst. Taki TeXHOreHHi ra3oriipaTi CTBOPIOIOTH cepito3Hi mpobiemu /is HahTOTa30BUA0OYBHOT Ty 3i.
IctoTHi MaTepiaibHi BUTpaT HAPTOra30Bi MiAMPUEMCTBA HECYTH Y 3B’SI3KY 3 TIOMEPEKEHHIM 11X MPOoIleciB. /11 1Oro momnepeKeH s Yn JIiKBi-
JAlii y KOJKHOMY KOHKPETHOMY BUIIAJIKY HeoOXijiHe po3yMinHst GisvKy 1poleciB i nmapamerpis rigparoytsopents. ToMy BasKJINBOIO TPOGIEMOIO
€ BCTaHOBJIEHHS 0OCOOIMBOCTEI KIHETHKY Ta TePMOOAPUYHIX TTAPAMETPIB Mpoliecy rizpatoyTBopeHHs. OTke, 06'€KTOM JOCTIFKEHHS € TTapaMeT-
pH TI0YATKY MACOBOI KPHMCTaJIi3allil ra30BUX TijIpaTiB B IJIACTOBUX cucTeMaX. IIpu 1iboMy HafOiIbII OCTOBIPHI Pe3ysibraTi MOKHA OTPUMATH
B TIPOIIECi TAGOPATOPHOTO MOHITOPHHTY MPOT[ECIB B IITACTOBUX CHCTEMAX | TEXHOIOTTIHOMY 00JIa/THAHH] 6e3MOCEPEHbO HA TIPOMUCTOBUX 06 EKTAX.

IIporiec rizpaToyTBOpeHHs Ha MexKi (ha3 NPOSIBIAETBCS YTBOPEHHSIM TOHKOTO IIapy Ti/[paTy y BUIJISI IIBKHU. B Xozi excriepumMeHTasbHIX
JIOCJTi/PKEHb BCTAHOBJIEHO, 10 IAHUI TIPoIieC Bi3yarbHO (hiKCYEThCS TTePeTBOPEHHSIM J3ePKaIbHOI TTOBepXHi Mexki (a3 Ha matosy. Edexr crmo-
TBOPEHHs MizK(a3HO1 MeXKi TTOSICHIOETBCST yTBOPEHHSIM, POCTOM, MACOBUM 1 XaOTHYHIM HATPOMAJPKEHHSIM Ha I1iil MeKi MiKDOKPUCTAIB Ta30BOTO
rigpaty. ¥ poborti 3a pesyJisraTaMu TEOPETUYHNX 1 eKCIIePUMEHTAIBHUX JOC/IUKEHb 0OIPYHTOBAHO METOAUKY OIEPATHBHOIO JabopaTOPHOTO
BCTAHOBJIEHHS TAPaMeTPiB MacOBOI KpUcTaidarii rasorigpary. CyTh METOANKH TTOJISATAE Y BCTAHOBJIEHHI TTApAMETPiB MOMEHTY TTOYATKy MaCOBOi
KpUCTAJIi3alii ra3oBuX TiIpaTiB Ha OCHOBI (hikcallii ONTHIHOTO eheKTy CIIOTBOPEHHsI Bi0OPaKEHHs [FKepesia CBIT/Ia Ha 13epKast MixkdasHol
MOBEPXHI «pifinHa — Ta3». Pe3y/bratu eMItipuaHuX J0CTiKeHb 6a3yI0ThCsT Ha ONTHYHUX SIBUIIAX, SIKi criocTepiraincs Ha MixkgasHiii moBepxui
IIapy ra3oriZpaTy Ta rasy. IX I0CIipKyBamM 3a JOMOMOIOI0 METOMB Mikpockorii, (ikcartii Ta 06po6Kku 306paskens. OCHOBHIM Pe3yIBTaToOM
excriepuMenTiB Gyaa indopmailist, 3adikcoBaHa ONTHYHOIO CUCTEMOIO Ta OTPUMaHA e (Bikcalil THCKY Ta TeMIepaTypu.

Merozrka Moke OyTH BHKODPHCTAaHA [UIsl BCTAHOBJIEHHSI Ta OIEPATHBHOTO KOHTPOJIO MOMEHTY MOYATKy MacOBOI KPHCTAi3allii ra30ByX Til-
pariB GesnocepeHbo Ha 00'€KTax HATOra3oBoI Tasysi (B IPOIECi 3AIHCHEHHST TeXHOIOrYHUX mporiecis). Ile 103BoMTh eheKTUBHO 3amobiratu
3aKyIOPIOBAHHIO TEXHOJIOMYHOTO 0OJa/IHAHHSI TBEPOI0 (ha30I0 rasorifpary, a TaKoK 3armobirTh mepeBuTpari iHriGiTopis rizpatoyrsopents. [pn
[[BOMY €IMHUM OOMEKEHHSIM 3aCTOCYBAHHsI JIAHOT METOIIMKU MO3KE Oy TU HU3bKA CBITJIONPOHUKHICTH BOAHOTO PO3UKHY B CKJIAJI [LIACTOBOI CUCTEMHU.

Kmouosi croBa: Ta308i rizpaTty, $asoBi mepexon, MacoBa KPUCTAi3allis, Misk(asHuil KOHTAKT, IHAYKIIIHII Tepiof TiipaToyTBOPEHHS,
Oysbbarika rasy.
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KOMITNEKCHE BHKOPHCTAHHA BYPOBYT'I/IBHMX PECYPCIB JUIA 3ABE3NEYEHHA NMAMIMBOM EHEPTETHYHOI'0 CEKTOPY
YKPATHH Y BOEHHMiA TA TOBOEHHUH MEPIOAK  cropinxu 32-39

Masnu4enxo A. B, lllycros 0. 0., Benos 0. I1., Agamuyx A. A, Arystan Kozhantov

OO6’€KTOM IIOCIIIFKEHD € TEXHOIOTIYHI TTPOIECH 3 KOMILIEKCHOTO OCBOEHHST GYPOBYTIIBHIX PECYPCiB, BKIOYAI0YN BII0OYBaHHS, TIepepob-
Ky Ta MOKJIMBICTH TIOIAJIBIION0 BUKOPUCTAHHS MOXIHUX TIPOJYKTIB B eHEPIrETUUHOMY CeKTOPi. [IpobJiema, o BUpiutyeTbest B poboTi, OB st-
3aHa 3 HeJOOIIHKOI0 KOMIIJIEKCHOTO BUKOPUCTAHHST OYPOBYTIIBHUX pecypciB YKpaiH st 3a0e3MeYeH s TATIBOM €HEPTETHIHOTO CEKTOPY,
SKOMY 3aBJ/IA€ETHCSI 3HAYHA 1ITKOJIA BHACJIIJIOK BOEHHUX JIill.

B xoz1i BUKOHAHHS JOCITIKEHD POAHATI30BAHIN CYJaCHMUIT CTaH, IIEPCIEKTUBI OCBOEHHS Ta BUKOPHCTAHHS OyPOro BYTLNIS ¥ SIKOCTI
eHepreTnyHoro pecypey Ha rersoenexrpocraniisx (TEC). Ha npuxiagi MuponiBcbkoro 6ypoByTiIbHOTO POAOBHINA 3aIllPOIIOHOBaHI HOBI
TEXHOJIOTIUHI pillleHHs 11[0/10 HI0r0 KOMILTIEKCHOTO OCBOEHHS, SIKi BKJIIOYAIOTh HACTYIIHI €TaIlu:

— PO3POOKY TEXHOJIOTITHIX CXEM BEJIEHHS TIPHUYNX POOIT 3 MOKJIMBICTIO CEJIEKTUBHOTO BUAOOYBAHHST KOPICHIX KOIAJINH;

— BU3HAUYCHHSI TIEPCIIEKTUBHUX HATIPSIMIB TEXHOJIOTIH 1iepepoOku 6yporo ByTLIIISA 13 3a/y4eHHSIM BYTJIUCTUX TJIUH;

— PO3paxXyHOK TeXHIKO-eKOHOMIYHIX TTOKa3HMKIB, COIIaTbHOI Ta €EKOHOMIUHOI e(heKTUBHOCTI eKCITyaTallil pOJIOBUIIA.

3amporoHOBaHO BU3HAYKTH PAI[IOHAIbHI TTApaMeTPH 30H PO3KPUTTSI IIPH BUAOOYTKY He MEHIIIEe BOX KOPUCHIX KOTIAJIIH Ha POIOBHUIII i3
3aCTOCYBaHHSIM BHYTPIITHBOTO BiZIBAJIOYTBOPEHHS MOPijl PO3KPUBY y BUpoOsieHomy ripoctopi. [luist minimizariii BBy 00BOJHEHOCTI POJOBH-
ma Oy/yTh PO3rJIAHyTI, Ha 6a3i TPUBUMIPHOTO MOZIETIOBAHHS, Pi3HI BapiaHTH OCYIIEHHST Kap €PHOTO MOJIS.

Ha ocHoBi MeToAuKK O4iKyBaHUX OllepalifHUX BUTPAT, A/ YMOBHOIO TipHUYOTO HMiJIIPUEMCTBA, PO3PaXoBaHa HONEPeHs eKOHOMIUHA
OIliHKA MPUBAOIMBOCTI 3aITPOIMOHOBAHKMX TEXHOJIOTIYHUX pitnenb. [ToGynoBani rpadiku 3aeKHOCTENH BUTPAT Ha BUIOOYBaHHS Ta COOIBapTOCTI
Bi/l IPOYKTUBHOCTI PO3Pi3y Ta KOedIlliEHTY PO3KPUBY, IO AO3BOJIUIN CTBEPKYBATH TIPO AOIIIBHICTH KOMIUIEKCHOTO OCBOEHHST OYpPOBY-
riJIbHUX poztoBuUI Ykpainu. Beranosieno, mo posmupents 6ypoByriibHOI CHPOBUHK 32 PaXyHOK CYITYTHIX KOPUCHUX KOTAJIUH (BYTJIUCTOT
[JIMHUI) TIpU3Bee 10 30imbients Bugo6yTKy no mMaci Big 30 1o 100 %, a B mesknux Bunaakax i Gisibiie.

Kmovoei cnoBa: Oype ByTiJuis, KOMILICKCHE OCBOEHHST, CHEPIETHUYHUIA CEKTOP, BIIKPUTA PO3POOKA POOBUIIL, CYNYTHI KOPUCHI KOTAINHU.
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KOPEKXTYBAHHA OChOBOr'o HABAHTAMEHHA HA JONOTO NPY 3ATNMHENEH]I BAEOHD LUTAXOM 3ACTOCYBAHHA
I'BUHTOBOr0 MEXAHI3MY cropinku 40-44

Ceitmuunxuit B. M, Carana T. A.

O06'eKTOM JIOCITIIKEHHsI € TBUHTOBHUI MEXaHI3M JI7Isi KOPEKTYBAaHHS OChOBOTO HABAHTAKEHHsI HA I0JI0TO NPH 3araubJieHi Buborw.

Po3ristHyTo MareMaTHdHe MOJETIOBAHHS JMHAMIYHUX TIPOIECIB, M0 BUHUKAIOTH ¥ OYPUIIbHIIl KOIOHI MMiJ Yac MOrauGIeHHsT BHOOIO
y rbokux cepaioBuHax. ITokazano, mo B 1poreci noranbeHns BUOOI0 MOJOBKHI KOJIUBAHHA CIIBPO3MIPHI 110 CBOIN iHTEHCHBHOCTI
i3 kpyTHUMEU. OTpUMaHi TpaHWYHI YMOBH /7S MAaTEMATHIHUX MOJIETIEH KOJIOHM 3 3aCTOCYBAHHSIM B KOMITIOHOBII aMOPTH3aTOpa ab0 TBUHTO-
BOTO TIiJICUJTIOBAYa.

B niporeci gociazKenb BUABACHO, [0 TBUHTOBUI po6oYnii MeXaHi3sM 0CbOBOTO HABAHTaKEHH CTBOPIOE CIIIBBIHONICHHS MK OChOBUM
HABaHTAKEHHSIM Ha [I0JIOTO Ta KPYTHUM MOMEHTOM Ha TBUHTY. lle /lae MOKIMBICTH BCTAHOBJIOBATH 3aMOOIKHI MPHICTPOI, SIKi 0GMEKYIOTH
KPYTHUI MOMEHT IpUBiAHOTO Basty (BUOiiHOTrO ABUryHa, poTtopa). [lokazaHo, 110 pisHi BUAM TiABEAEHOT 10 BUOOK €HepTii, SIKi lepeTBOpeHi
BUOGIITHNUM JIBUTYHOM i MICUJIEH] 32 PaXYHOK BCTAHOBJIEHOTO HAJL 0JIOTOM OCHOBOTO (TBMHTOBOTO) MMiICHIIIOBaYa 3a6€311e4yI0Th 06ePTOBO-TI0-
CTyNaJbHUN PyX IAPOITKOBOIO A0JI0TA Ta MiABUILYIOTh MOKa3HUKK Oypitisa. BusHaueHo, 1o oTpuMani 3a1€KHOCTI BpPaXOBYIOTh 3MiHY B Yaci
0CBOBOTO HABAHTAKEHHSI Ta KPYTHOTO MOMEHTY B 3aJIEKHOCTI BijI TAPAMETPiB 0OCHOBOTO T/ICIITIOBAYA TA T€TOIOTO-TEXHITHIX YMOB OypiHHS
Ta KOMIIOHOBKH HU3Y OYPHIbHOI KOJOHU.

PesysibraTit I0C/II/UKeHb CTaHYTh Y HAro/i HaAyKoBISIM Ta (haxiBisiM HadTorasoBoi rasmysi iz yac ¢ismyHOro MojIeTIOBaHHS MPOIeCiB
KOPEKTYBAHHSI 0CbOBOTO HABAHTAKEHHST Ha [0JIOTO TPH 3arnbeHi BHOOIO MITSIXOM 3aCTOCYBAHHST TBUHTOBOTO MEXaHI3MY.

KmowoEi cnosa: rBUHTOBUIT MEXaHI3M, 0CbOBE HABAHTAKEHHS, IIAPOIIKOBE I0JI0TO, KOPEKTYBaHHsI, 6y pUJIbHA KOJIOHA, 3araubIeHHs BUGOHO.
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