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FORMATION OF LEGAL COMPETENCE
AND ACTIVE CIVIC POSITION IN A TECHNICAL UNIVERSITY

1Bugakova Nina Yurievna, Doctor of Pedagogical Sciences, Professor

1Baltic Fishing Fleet State AcadgrRSBEI HE"KSTU",
Kaliningrad, Russia,-enail: bugakova@klgtu.ru

Abstract.The development of technical education requires it to constantly update the content of the
field of humanitarian training for the development of civic identity. Awareness iofipoetance of citizen-
ship and belonging to oneds country presuppose
position in students.

The peculiarities of the formation of legal competence of specialists in a technical university are
such fators as citizenship, patriotism, and an active civic position. Based on the civic position and its
manifestation, one can determine the level of legal competence of a specialist who is aware of the respc
sibility for the results of their work and, as a wés pride in their country. Today, technical universities
have a need to educate and train in the principles of citizenship, patriotism, and the development of a
active civic position from a legal perspective.

Keywords legal competence, citizenship,tpatism
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Abstract. The purpose of the study is to analyze the professional trairiisgcondary vocational
education students in partnership with the Nizhny Novgorod Region Vocational Education Technology Par}
and to determine their role in shaping competitiveness in the labor market in accordance with the require
ments of the innovatveconomy. The scientific novelty of the study lies in identifying the mechanism for
enhancing the formation of professional competencies among secondary vocational education students
partnership with technology parks. The results of the study demiengtrat the technology park
for vocational education is an effective tool for creating a human resource reserve for the regional labor
market.
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sional competencies, professional training of secondary vocational education students, market requirement
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and Information Technologies of the Institute of Digital Technologies

!FSBEI HE"Kaliningrad State Technical UniversityKaliningrad, Russia,
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Abstract. The article is devoted to the assessment of the use of artificial intelligence tools
in the preparation of students' research papers. The positive and negative consequenoggligusch-
nology are analyzed. Various options for reducing the negative consequences are considered. The role
the teacher in the preparation of students' research papers using modern artificial intelligence technologie:
Is determined. The experiengkusing these technologies in students' research at Kaliningrad State Tech-
nical University is reviewed.
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SYSTEM OF FOREIGN STUDENTS TRAINING
IN THE DISCIPLINE OF DRAWING

;
o n

Rudachenko Svetlana Vladimirovna
2Rudachenko Tatiandladimirovna

LZFSBEI HE"KaliningradState Technical University
Kaliningrad, Russia,-enail: 'svetlana.rudachenko@klgtu.fatyana.rudachenko@klgtu.ru

Abstract. The article is devoted development of structure of foreign students training in the disci-
pline of drawing. This structure contains modular information maps for drawing, test control by topic,
graphic tasks, final control testing.

The results of final test control in the 2025 year prove effectiveness of proposed training system.

Keywords:drawing, modular information maps for drawing, graphic tasks,destrol, final con-
trol testing
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F Nouck kypeanta
PacnpeaenexuneBaxt MnanBaxT

CTyAeHTID _— D

Aata QamunuA

Bpema Wma
QTyecTe0
Mon
Tenedon
Lipad
MpuopuTer
Nara
QleHs/Houb
HanapHik
He pacnpeaendrs

Mone: | damunna ~ | Dara Bpema
WA TaBaunuet: | MnanBaxr Pac Paci
CopTpoBka: | noBo3| pacrann W noeos pactanu 1o
BLIEO Ha 3KpaH:

Yenoewe oT60pa: |[PaMUAKA KypcaHTal

BeeawTe 3HaueHWe Napame... ? X

DaMWINA KypcaHTa

NeewH

J‘_!,_.I MNownck KypcanTa

Damunua - Jata - Bpems -
Neshwn 30.04.2025 JeHb
Jesknn 05.05.2025 Houb

"'_STJ Mouck kypcaHTa

SELECT MnanBaxt.®amwnua, Pacnpegenednebaxr.Jara, PacnpegenedneBaxr.Bpema

FROM PacnpegenenueBaxt INMER JOIM MnanBaxt OM PacnpeaenedneBaxt.CtyaertlD = MnanBaxt.|D
WHERE ({{MnanBaxT.Camunna)=[Pamunua kypcautall)

ORDER BY PacnpegenenuneBaxr.[ara, PacnpegenedueBaxT.Bpema;

{df. 8. AGOGHjds' LOfwshss o Ikjn dPhia§Y g QY0
1mq OBl d2OH ftetsjClhtsd BT dzd dzOf MOdr G tesctcO

Basic for Applications (VBA) Ctltster 2 oMmktctsjdz o
i to q’ dzsy jdzd?2 (tedfm. ®&pjCbjjetdcsist HOd HOSCtesmr ,
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on AssignStudent (targetDate As Date, table As Recordset) As Boolean
Error Resume Next

T ay = "lieHp", TimeNight = "Houp"
nst GenderM = "M", GenderF = "X"
T

atabase, rs As Recordset, ID As Integer

' BHOOpKA CTY[EHTOB, DACHpEIEfeHHHX Ha NaTy C OObE[MHEHNEM [OMONHATENBHEX NAHHHX ([IORENAHMSA, MON, W T.A.)
Set planned = db.OpenRecordset(
"SELECT * FROM PacmpegenerneBaxr INNER JOIN [nanBaxT ON PacnpemenenueBaxT.CTyZeHrID=InamBaxT.ID " &
" WHERE PacrnpepenenneBaxt.lara=4" & Format (targetDate, "MM\/DD\/YYYY") & "#")

planned.Movelast '
' EcM maTa MOJHO

oTo He GymeT smumcier RecordCount

End If

tdf. 9. ALOCHBj dls fesctOBRIESEE SSHO &O WL ¢ j

HBLHOdMdZ J] ftesjClsr Hj BsdhMstedolkze s koo j d@ L dzO da
e tsj dedJ d d3dd frtflsjjHedjAig® fldsj B , cslstso datsfils! ¢ HOdz dz
kd ydzsfmlsdyr 7 SOyYjMmlse MmiskzHjdsse, MmMsLHOM]] B&OES]ttd
Cdzdzj Clsdoj. ltjCld 2 SHABH §Lotdv jls C wigeg,S sdt
dzj Mt Brajtagsizts ZdzzZyh dis! fesyj M sskzyjddy, dmfsd Lt

gl Re[s [RU[TOOUULL 3

1LAOdzr C B9 OMMEOL Oz 5 6 dzOo dz" 7 L O UWRLYM@Ps://iZ.rd dzts B
1808951/2024.2-17 [falkovrasskazab-glavnykhzadachakiminobrnaukina2025god ( H Ols O sBtOh
25.08.202%
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PROJECT-BASED APPROACH IN THE STUDY
OF INFORMATION TECHN OLOGY AS A MEANS OF DEVELOPING
THE COGNITIVE ACTIVI TY OF FUTURE ENGINEE RS

1Semenova Alevtina Petrovna, PhD in Pedagogy, Associate Professor of the Department
of Applied Mathematics and Information Technology of the Institute of Digital Technologies

1FSBEI HE"Kaliningrad State Technical UniversityfCT,
Kaliningrad, Russia,-enail: alus_s@mail.ru

Abstract.The process of training future specialists requires constant changes in accordance with the
needs of modern society. To improve the learning process of information cycle disciplines, eopsgéct
approach to solving problems using modern informatichrelogies is used. The article discusses several
projects for solving problems on the topics being studied, with a focus on future professional activities, wher
each problem is the driving force of the learning process. During the preparation stagéjdbat con-
sciously learns new material, which contributes to the development of their independent cognitive activity.

Keywords:learning process, information cycle disciplines, information technologies, project ap-
proach, learning objectives, course stiwe and content, and students' cognitive activities
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SHIP HULL SURFACE MO DELING USING FUZZY S OLVERS NETWORK
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Abstract. Surface modeling of digital design process using in marine industry is applying in the
areas of manufacturing, analysis and rapid prototyping. This paper described the study of ship hull surfac
modeling via basic geometric hull lines usimgrdwareoriented fuzzysolvers networkThe fuzzy solver
described in this work is intelligent soft computing system. The approached method achieved the smoof
ness and accuracy of the hull surface generatbile reducingcomplexity, labor intensity and time con-
sumingAdditionally the outcome makes a huge scope for further improvement of complex ship hull surfaci
by implementig the efficient fuzgglvers network.

Keywords:Ship hull shape, surface modeling, fugayver network, simulatiotools, surface ap-
proximation

Introduction

Today, computers and design programs have opened the field of lines design to a wider scope
people. A new field of research called comptieled ship hull design (CASHD) evolved in the second
part of the last century and som@mputational methods have been reported in recent years [1]. In design
analysis and industrial manufacturirsgirface modeling is the key point of integration from computation
and formation.There are many types and principles of surface modeling ted@mguch as analytical,
procedural and medbased surface modeling. They commonly deals with reverse engineering methods in
two steps; the most using technique is to rearrange the given data points are into the rectangular mesh, tl
formulating some matres inversion and interpolation algorithm to form the appropriate surface shape. The
problem is that the data points may widely scattered and the matrices inversion affects poor integratic
problem, thus it may need to avoid boundary error magnificatiopgogress calculation and it may lead
to happen large storage capacity. The other surface generation techniquesplise Blgorithms to ap-
proximate the give points to get desired surface. Many conventional methods have been proposed for a lo
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time already. The main challenge is the spline surface parameterization [2]. It requires to be estimatec
surface control points from an initial unknown surface. In other words, the behavior of the surface is un
predictable between data points and sectidfigen tradtional splines technique is used, the precise surface
interpolating would necessary a control management with large amount of control points to get appropriat
surface shape, which can trigger a problem to handle data points in fairing process betacsetexrc

point acts very locally on the surface curve [3].For simplicity in surface modeling, it is suggested to use a
approximation method with adaptable precision according to fit the surface of ship hull. The main contri-
bution of this paper is to ugazzy-solvers networks for ship hull surface modeling via basic geometric
parameters. This contribution would give much favors about regarding hull surface representation, an
smoothness of the body surface.

Hull surface modeling in mathematical function

For modeling of the ship's hull shape, surigeaerating of sectional frame is developed by ap-
proaching the sectional frames from original theoretical drawing on the parallel planes. The parallel sec
tional frames called stations are located at an etjst@Ence to the length of the theoretical frame space as
show in (Fig 1). The extreme edge of the ship's bow would be the first drawing point of sketch. It is a vita
concept in further research as a basic drawing point [4,5]. The geometric modellirgpdeyeh tradi-
tional CAD software is characterized by utilizing mathematical functional curves and surfaces. It can be
managed and progressed with regard to a graphical user interface (GUI). The defined geometric mod
commonly have a reasonable numbereé variables which have to be adjusted by a tremendously mutual
and collaborative manner. The initial arrangement of a practical entities setup may require the knowledg
about the shipbds characteri sti cs pedrante@phetoocgpy ar
of surface modeling based on garetric surface defined by 3D mathematical function that express the x,
y, and z coordinates (often 'u' and 'v").

dlllin|

A ﬁﬁ mmﬁw
S

Fig. 1. Simple hull shape with stations

= 1
— || I |

--"“:_‘;-_.__:[ e — _J_\__'

Fig. 2. Example surface patch arrangame

Here a mathematical model for a simple hull form such as round bilge hull and elliptical cross
section can be developed without bow and stern parts by equations (1) and (2) [7]. For clarification, th
authors emphasized not the whole hull form surfadgehull body surface by overall sections for priority
of hull surface modeling by fuzzsolvers network (no.2 and no.3 from Fig.2).

- - P - o

o $8 p - 8p - N (2)
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Where:
T Lis the ship's length,
T Bis the beam (width),
T Dis the draft (depth),
T x ,yvaries along the length of the hull,
'Q  controls how sharply the stern tapers.

(b)

Fig. 3. Hull body surface defined by (a) parametric description (b) Universal range of parameters

Concept of fuzzy solvers network for surface approximation

The fuzzy computing subsystem solves the problems of adaptive and intelligent approximation
based on the theory of fuzzy sets, forming the values of the ultrasonic setpoints parameters for the contt
subsystem by generalized information about the statieeofontrol object [8]The fuzzy data processing
systems in the traditional design approach are
trollero) emphasized on the specific control t
practical point of view, the implementation design of a specific (unique) fuzzy controller may have many
reasons of weak points. Especially according to designed controller, it regflocgingmore resources
for complex distributions and it may befitfilt to reduce operating intensity in problem solving of multi-
dimensional systems. For that kind of complex arbitrary dependéress|iev, A.E, and Giganova, V. .
[9,10] proposed a representation of fuzzy computing solver by a graph model of fuzzy computing f u z z
net wor ko, in the nodes of which el ementary fuz
fuzzy data processing nodes the developer can cohsind develop any membership functions of linear
dependence or arbitrary type.

— Fuzzy Controller |C—» — @ - @ =
(a) | (b)

Fig. 4. (a) Traditional fuzzy controller (b) Fuzzy controller based on fuzzy solvers network

As mentioned above, in approached fuzzy network there is a amount of fuzzy solvers to achiev
designed surface.However they are literally deciding three conditions for the desired line curve to be forme
by cascading each others (fig 5). The value of patarsp ,k ,bare shaping the input signal in each nodes
of network and that nodes are cascading to achieve the surface motleéradvantages of using fuzzy
solvers network provided gaining vital role of resource efficiency of the fuzzy knowledge base and accurac
of approximation for the problems of computing complex function dependences. Thus the authors describe
a new approdcof surface forrgenerating like hull surface modeling by using fuzzy network to assessment
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surface approximation accuracy without considering conventional Splines control points, as well as to b
efficient and simple in fuzzy computation.

Elementary fuzzy solver (EFS)

Nonlinearity Gain Shifting Controlled
IN Controlled Controlled(linear) (vertically)

T 1 1
[ l |
P k b
Fig. 5. Information processing stages in EFS

ouT

Development of fuzzy solvers network for hull surface modeling

From the practical view, surface modeling is defining the collecting set of curves otherwise called
contours and its functional dependency. A contouragrae composed of arcs of different curves joined
together in a certain way [5]. The method of joining will determine the main property of the coitsur
smoothness. The higher the smoothness of contour, the smoother the surface and therefore, tine highe
the surface quality. At this stage of modeling, the analysis of hull body surface is carried out by the engi
neering software tools to formulate the essential parameters and fuzzy information for surface generatir
(Fig 6(a)). The main condition fomsuring the required accuracy of the hull surface using fuzzy network
Is to import unique hull line curve and its functional constraint as arbitrary membership functions to fuzzy
computation module (Fig 6(b)). In this case, the unique line curves frortidinalcanalysis is chosen and
imported as membership functions to fuzzy computing subsystem (Fig 6(b)).
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(b)

Fig.6.(a) Surface analysis in Mathcad(two dimensiomalvg), (b) Implementation in Fuzzy51

Structural organization for hull surface modeling

Using the MathCad environment tools,the informations and basic calculations about desired surfac
model is analyzed to form fuzzy knowledge bases of fuzzy solvers. The Fuzzy51 environment allows t
develop parameters and simulate computing by each fohagrsin Mathcad environment, the MathCon-
nex subsystem allows to construct the computaion network structure with the parameters of its elements
each nodes.The parameters in each elements and input values of each elementary riozeyfemiver
netwok to Fuzzy51 are sequentially transmitting and receiving the output values of this elementary fuzz
solver from Fuzzy51.This process performs to simulate the operational behavior of the whole fuzzy solve
network structure and then figures out the apperaficsurface modeling for the quality assessment. The
whole process of surface modeling using fuzzy solvers network is shown in (Fig 7).
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In Mathead

* Analyze curves and dependencies
* General information for Fuzzy knowledge base

—
‘ *  Spared calculations

Information for Fuzzy
Knowledge Base

Structural model of fuzzy network (MathConnex) \

Set up fuzzy Controller @

¥ b4 @ @ Y >
Fuzay 51 1;?21},:; @
Y =Fuzzy(X) controller All parameters of each nodes are predefined for

computing network simulation //

Visual surface results and their quality assessments

Granh

Solver Responses

Fig. 7. General structural organization of fuzzy solvers network operation

Experimental simulation and result

# of nodes - IR )

—— 140)

87|

Fig. 8. Fuzzy solvers network on Mathconnex

The simulation of the approach method for surface modeling is carried out in software enviroment
Mathconnex by interacting functional information of hull surface and fuzzy network computing from Fuzzy
51 shownin (Fig. 8). The proposed fuzzy network is made of two elementary nodes. The first one is gen-
erating the line curvatures of a frame section, the second one is for the vertical shift parameter of its sectic
that is shaping the size of curvature for maweburface.The performance of surface modeling using fuzzy
solver network is presented by comparing with initial mathematical function(Fig 9).
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Fig.9. Surface Modeling (a) mathematical 3D (b) fuzzy computation (c) their approximation error
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Conclusion

This paper presents a methodological approétiull surfacanodeling using fuzzy solver network
that taking into account theevelopment phase of mathematical function of which surface and its structural
implementation design. This method makes a possible to meet high speed real time requirements, reduc
the intense resource of fuzzy information converters and users intérsitywed that there is a huge scope
for further improvement in ship surface modeling for complex hull shapes and non uniform behaviors whict
makes profit in traditional approach of data set interpolations and fairing process.
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2Egorova Ksenya Victorovna, Ph.D. (Chem.), Associate profegshe Department of chemistry
3Samojlova Natalia Vladimirovna, Ph.D. (Engin.), corresponding member

of the Kaliningrad Regional Branch of International Academy of Refrigeration

L2ESBEI HE"Kaliningrad State Technical University"
Kaliningrad, Russia,-eail: ‘oleg.ageev@klgtu.ritkseniya.egorova@klgtu.ru
3Kkaliningrad Regional Branch of International Academy of Refrigeration, Kaliningrad, Russia

Abstract The relevance of theroduction of compleshaped products from minced fish is shown.
The prospects for finished products manufacture from minced meat by extrusion are indicated. The deve
opment of this direction of the development of calculation methods for determiningdaheefsas of ex-
truders requires. Mathematical modeling of the extrusion process is extremely difficult due to the comple
rheological properties of minced meat, which exhibits viscous flow, elasticity and plasticity. The purpose
of the paper is approximataathematical modeling of the flow of minced fish in an extruder taking into
account its viscous properties. By solving the differential equation of the flow of viscous material undel
given boundary conditions, expressions for the flow pressure in théciason and dosing zones of the
extruder are obtained. The pressure in the plasticization zone has-mowotonic character along the
length of the conical gap with a clearly expressed maximum, calculations have shown. Formulas for cal
culating the valueof the maximum pressure and the coordinates of the point of maximum pressure are
developed. The direction of further research is mathematical modeling of the process of extrusion of mince
fish in a threedimensional formulation taking into account vissdlow, elastic and highly elastic defor-
mation.

Keywordsfish mince; extrusion; molding; complskaped product; viscosity; elasticity; plasticity;
plasticization; dosing; screw; pressureydrodynamics; Newtonian fluid
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Abstract. The article presents a comprehensive analysis of the problem of biological corrosion
in polymer materials widely used in the agnolustrial sector. The mechanisms of micoddygical
degradation are examined in detail, including key stages such as microbial spore adsorption, surface
colonization, enzymatic destruction of the polymer matrix, and visible coating deterioration. Special attentior
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ALGORITHM FOR DETERM INING THE PARAMETERS
OF THE PROCESSED CHEESE CONVEYING SYSTEM AT
THE OPERATING POINT OF THE PUMPING EQUIPMEN T

Levicheva Oksana lgorevna, Postgraduate Stéletrov Peter Petrovich,
including academic degree and position

FSBEI HE"Kaliningrad State Technical UniversifyKaliningrad, Russia,
e-mail: o_levicheva@bk.ru

Abstract.Increasing the energy efficiency of hydraulic systems transporting highly viscous food fluids,
such as processed cheeses, is a critically important task in the context of resource conservation. Rotary lo
pumps are widely used in the food inygor transporting processed cheeses at high temperatures. How-
ever, their performance significantly depends on system parameters and operating conditions
This research focuses on the experimental analysis of the influenseral ey factors: pipeline diameter,
pipeline length, and rotor rotational speed, on the operating characteristics of a rotary lobe pump (flow rate,
pressure drop, power consumption, efficiency, and specific energy efficiency index).

Keywords:Rotary loke pump; food product; viscosity; performance; shear rateyvedible rotor
speed
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SOME EXAMPLES OF RENOVATION OF TYPICAL D EVICES

!Leshchinsky Mark Borisovich, candidate of techni&giences, associate professor
%L eshchinskaya Galina losifovna, candidate of techsicignces, associate professor

L.2FSBEI HE"Kaliningrad State Technical UniversityKaliningrad, Russia,
e-mail: mark.leschinsky@Kklgtu.ru

Abstract. A handheld batterpowered flashlight, an indispensable device for various purposes.
This flashlight provides bright and lofrgnge light thanks to LED matrices and a long operating mode
from a capacious lithiuaon battery. For autonomous repairs in the field, without a power supply or in the
absence of a fulledged soldering station, optable soldering irons powered by batteries come
to the rescue. The oscillating motion of the oscillating tool allows it to perform a wide range of tasks that
other tools cannot perform.

Keywords:Flashlight, LED matx, lithium-ion battery, soldering iron, ceramic agng element,
oscillating tool
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TO DETERMINE THE GEO METRIC CHARACTERISTI CS
OF THE MECHANICAL CO MPONENTS IN INTER -ROLL CRUSHERS

Sereda Natalya Aleksandrovna, Candidate of Technical Sciences, Associate Professor

FSBEI HE"Kaliningrad State Technical University"
Kaliningrad, Russia,-enail: natalya.sereda@kligtu.ru

Abstract. A brief analysis of the components of the drive systedoubleroll crushers has been
conducted. A technological crushing machine with andraker gear is analyzed. The axial distances be-
tween the gears and the center distance between the rolls in this machine form a quadrilateral
This determines the introduction of several new stages in the calculation of the geometric parameter
of the intermediate transmission. To do so, mathematical dependencies are derived in a form suitab
for performing this calculation. The process of calculation is illustrated using a practical example.

Keywords:he crusher, gear drive, roller drive, center distance, quadrilateral, geometric character-
istics, mathematical relainships, numericallustration
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)] HOdEE2 d&OctkLSd shizhjhlse dj s &0 shdssj twjh
ssCtsd3. 1 sdzzyj dede’ j H Odzdz' iz i ISOrotsug) ISy tdstsotd dd dz@dzd LODH. O
desets tojh jdadvw ftslstetsjdzr fodzw dOftowyjdd?2 d fJte d3
dsmisd MtsMmisOoadzr = YOMmlsj?2 BddZBBSteHO. 1 0L Odets, ylsts
fesydssmisd or fsdzdzj dr HdZW ofjn HJlsOdzj 2

sdzs yjor j dz®tfizisw j jdddssstc zd totso Odedetsy Mtsmistsw dzd j , B d
sBlsjCOdd] oBLHEhd &8 {sssSsd, MsOduj MSd2 OdzOdd

1o Hjded]

] Oy dzr &3 OMY j S Istsd3 5B § Jujdedw BJjLSSY Ofdesfylsd L H
dedgw wodzw jlsqw IsjtstejIsdyy d2 0dz0dzdL otftetsmise f totsH
dgtejHd IsOCdr oBLHJ2MIO ] 9 jJIstcseo OV dzOG te lzL2X O df ey O
steOHdydtsdzdets o tOMyYJ lsO~n 4 d&zd ud dzo aJlstc;tsats? dz0 G tc Iz
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~nSH dMftsdz LseOdz 9 [ 2] ¢ ted d3d dzd Is Jf de'tsdgsizsth) IsSLd® RO W4 NI,
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flh jflso jdeder 5 SBLOLEBE LOsdMmWls Gl toj Od dzs?2 € sdzW d ¢
pOtdlsj d detsj Moz Hso DEaRd ™ (tspicSSEBMEBEL HIsBdEj & s
desets tsftcjHjdzj dedY f OtcOBj Istetso o jstetso 52 dzOctelzL € d t
Bjdedz’ | fesccOBRRdy j] MjHMiss O ¢jodjlsteduj MSsets &
dzj sBRSHJ B i3 o ts5L Cdsdytidasiifdsidisic 1 dj h j dzdvw B tSL dzZOYJ dz
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o ©OM®RS OF {ids SCHRRHIdESTEO Sol i dwor ks .
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- -1.584e+001
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t dm.1 Afdtew ¥ J dedzts §

won Mises (MNfmm»2 (MPa
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1.840e+002

1.687e+002

_ 1.380e+002

. 1.227e+002

- 1.073e+002

L 9.207e+001

L 7.668e+001
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glsjCd glsj € dzts T 40 13.0 3.08
glsts2 € d Is O dz! 248.17 482.55 184.0 2.62
e sMisOo dzj dzdj OS fd GOz dz' L dzOYj dzd 2 zOf Wy j
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f czdzj dedz' 3 ¢ HBMsOBYd & LOfOfsd. vOCddH EEAOL
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AUTOMATED ANALYSIS OF BILLBOARD STRAIN UN DER WIND LOAD

ISukiasov Vladimir Georgievich, Ph.D., Associate Professor,
Associate Professor of the TMM and MP Department
2vitrenko Olga Sergeevna, Ph.D., Associate Professor,
Associate Professor of the TMM aMP Department

LZFSBEI HE"Kaliningrad State Technical University"
Kaliningrad, Russia,-enail: ‘vladimir.sukiasov@Kklgtu.ru

Abstract. The problem of theoretical determination of the advertising stand (billboard)-stress
state under the action of wind load is considered. The load simulation is carried out based on solving
the problem of airflow around tHallboard. The obtained data are exported to the static analysis problem.
Because of the numerical solution, stress and displacement fields are built and safety factors of the billboat
components are found. It is shown that with the specified loadingetess, the strength conditions are met
for all parts.

Keywords:stressstrain state, billboard, wind load, airflow, static analysis, strength conditions
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0 dzdztsls OU@'sls O fsfowh j dzO dMfdzj H S jCLdR(deE ds BiefCoR G
k' v Westtd dO fddijte] ddSjddHO IsdlsOdz®. s d&zOor
o ®jHdyddsi d o &Ohddshlses, ddd, SHEOSE o ddlsj ol
ZOdz dZ & o)y dBse JIEduspaDE shEgOr ®is SyOfs j L Oded j 5.
HOdedzr o dMmMdzj Hiso Odzd2 WodzW jlsmw OCkEOd df &5 d o Oy dz
sBOB O 5 Oj Bsfilsd MY ZOstses f OBYIE!' ¥ Wstd &O ftod
CO fjtedsH Ms2Cfisd, ddasj dzidoe desfyls! dL dzOh d o Odzd W
dzedv By HEZ ddemstekzdzj delstsds d Mmlstczy Cs2. 1 soadL dzO tcOBt
Codzscgj edzsmlswh qL gj dzgj ded™ § 5C OL Olsj dzj 2 1+ ¥ Wdp@ds@f o figztsth
Bvils' ¥ Wetd ddCjddHO kdkOdO uv1l ftwd ©OL ddyds o
dffidzj HEo Olsj & MSd- ©Oetl By jls B 5! tojSsdj dzH 5o Od
Clstster 1 MowL Odz® ) dL ¢ tslsdshdgj cdzfin dis dfilg BAR@zj 2 d L MY dzC

sdzt Yjor jsOslgstedOdz i L WWjChtsds f OBV Isd Wistody' , dzd
M z0e, i kzhd2 ddzmistckzdzj dzls, tBKOBSISCO tjL Oded § d3,

RL ftdkkzyj ddsects sfrksO tBtetOBBISd dd¢jddHO Isd
ddzmistezdzd dz2ls © ftod Issyj dzgdd HOddsets d@OIj ted OdzO ( dzOls
90lsjdzz MCdr tOBtsls o9 YOMmisd (BtOBKSISCd tjL Odzad j )
HOdzdztsG 5 3OIsj ted OdzO, Istsydetsisy 1J © & dsfisdsdyteA) lsaf v o ded Vs @df
sBtcOBBISSCd dzO WhkdeS ydosdzOdz! dzf | Mots2MmMlsea O dBBOIsj tocd OdzO

[ dzv tojh jdzdw HOdzdzs?2 LOHOYd B'" dz sftcjHjdzjdz RisSH t
odzdls tsftejHjdzdls! (o' O OSEZOR O] FsHOEB BA&E Fis ¢

il dzdvdsdj tojyddstse dzO@ St WWdydjdels Istcjdedw o L tsdzj

Talss2CtsMmisy tjykhjeots ddamistelzdij dz2ls© fted  sdzzydmlist

Talbts?2CtsMmis! iykhjets dqdmistezdd dzZsO fted ydmistse tsd3

i1 QoadMmd ddsmis: ddelsj delmd o detsmisd dL dzO" do Odedw tej ykzh §

[ Odedzr | dMMmdzj Hiseo Odedw Wwodzwe Isfpw 9 Oy des?2 5B dZOMls
COyjmMsots tsBtOBESISSd, dLdsf dJdmistckzdzj dzls© d + dzj to

1. 1 dzv oQHAOVdEALWO tc OL dzd ydzf = toj >y ddise dzO C s W
tcjLOdzdjd3 BT dz 9" ftsdzdzj dz W H {1 IsOftseo: L OHOdMz toyj
sdh ddF My Cd, v Codbtsd HddoBdCd (B
Mistolzy Clds dL a3 tej deda =i tdf jOHgiOZjde SOy W W  yd Jj dals Istcj dzd

RL fttse jHJdedes?2 tcOBTSIST B dzts ljtsdzlqudzls, Ylsts
e dBsRE Yodzw jIlsfqw V=30 &/ B3ddz, S=0, 2 d@d3/ sB C 54 W W
t =0, BOWBMSdzOdz' dz' &5 tejydBsdB Wodw jlsiw V=30 o/ &3dds
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lted tOfmMyd sOns S WWdydjdzsO Istcjdzedw HdAzv tsBh jJGEtB
how ftcetejh dsiils! ftod o" o jHjddd LOoadimddshisd, ydd
9 ftoesdmMatsHwhdi Hftesyj MmMOs wOMftejHjdg dedvV Isj tf dzislsr
s Mozs] @Ok jted OkzO |
2. 1bdkzEyjde twjLbkzd sOIr fted dMmimdzj Hise Odedd Mists?2
Issyd dzdd L OetslssaCd dL MY dPo Gn ufy tdd dgfi figlf " disQ cdg] " -gif Pdrpdsodts
dmf sdz' L soa Odzedj f dzOfmisddz HOdzdesets Isdf O B j M j ydoe Ot Is
Ylsts M smseMmlsolzjls ftsdzzyj dd® Btsdzjj Ibyder = d otMmfts
qmomsq@r [0 Y BZ @B sdjd3 PVD (Phyksbtdzat, Vapdze sdDpem
Isd § ftsor hOsh jj dqLdhhMists2CtsMmis! , Isjtodkshists? ¢ tsls!
¢ st WWdudJ@bO stcj dzdVv d Edzkzyh jdds R OtOSCIsjtedMmisdS to,
lted dmMmdzi Hise Oded W ~ Isdeusdfzi dzvojdzis'drd f O A dsjte sMmis!  tej L
tojLOdedY tMisOo OdzOM!  sMmistsw dzdets?2, CtlssteOW MsMmisOo d
v OB dzd yoO
S EEC) V, &/ &3 dz S, 3/ B
1 5 0,03
2 30 0,03
3 5 0,2
4 30 0,2

15 dLdsE LOHd 2 (o jteldshisd § &Omisdd ( SB d
EyOfsCO) cwoWduimSd B' &ZzO §&COL OO L Oodmd ksl
o s ¥j otjd" ®*OBswEOEds B' dd kfsOditss dzjjdRj daffj t
CEEHO dLdsh sShMisOsOdNY o fijHjkOr Hsfkfsdd o L d

v OB dzd yo

T s O vfls, o&3ddz
4,63
0,32
2,03
0,12

AIW|IN|F

rdv sftjHjd ddY sflsdEOd & & tjyddss Ekhdss d?2
B4 dzs O, EiPoGgEsEEd Mo L OsdMmddsMmis! f§jttdsHise Mists
ftsdzzyd dedz" § HOdzdz" § o7 Wided dztsfyy , ylsts dz0detsdzj j B dZOG
flss?2Ctsfmisgd) V=5 ds/ dsddz, S=0, 03 33/ sB, ¢tEQ,j3{ g "
tejyddiise tBtOBISCd ftodotsHdl ¢ Mmdedy jded® §jtcj dtsHO
JL dzssd e OctjMmdods 7 ©jydBOR il OddY, ybst M

3. wudzjHbEENdd L sOfsd dfidy H ol CRdEdWC IdndssOditish lisd tadj o

B

ftcd or ff sdzdzj dzd d udthaBGB stsyj ddY tBteOL yO.
MBH 1St jteddsj dzls B &z f sijlstetsj dz OdzOczts ¢ d yodz' of
M stesMmis! tojL Oded W V B/ Bddz, f sHOYO S, BB/ tsB, Cd
sfils O OWOEY dzdzts?2 mmeOa&W&O 0,1 &z (fmds. IsOB dzd y|
v OB dzd yo
YT V, d3/ d3d ds S, &%/ 58
1 5 0,03
2 30 0,03
3 5 0,2
4 30 0,2
O dZOdzsedyder 2 Y SHRtSH BM dz ftedd3j dzgj dz € twOMmdstsiste]
ddd. uvOCxyj S0O¢ d o ftjH' HENR ' lsOR Hdzv € tsdzls
Mts2CtsMmMisd) ftod ydmssetdy Istsyj dzd d, C ts dzls todfs diddzGsfip I<Oix
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ftod fodshd ydicsoses BdSesmMEsfo, ykbts §SL o sdkY ds

flsjfjdd dqLdsmMO. | SsH] fosojHjddY ©Osslk' fi©jH]

Ut ddmlsekdjdls orh jd&z da , s ¢l Olddsp e jds 00 &,

pjlimbolzjls tOdzjj o' f sdzdzj dedz’ B8 dMMdzj Hiseo Odgd W o5 Mists:

RMsd Lo Odzdj yYdhitesosets BSesmMSsfO B M j udds

EyOmisS o d §6hbedEtksor] JL d&jdjddj jct of Mlkr
10 thdse) f(odkzyjdd 7 tjLbzd sOktss oW dyujms

fizls

f zOMmilsddzr tslIs otej Bidzd. [ § 7 Isdzr o3 Plsj &3 MmisOdzts 9 dzj dz'
v OB dzd yoO
T kO vfls, diddz
1 33,24
2 1,0
3 2,06
4 0,13

) o OdOdkdL ) tjLbd sOkte f§odbyjdd » o LSSHj |
Clstster 2 sSBjMijudoOjl dOdetsd hd2 mMs2¢shmisd 2 ]
O ZO&EE dydes § ] H' M j ekt jf isj&jsdedy  s§ s EOd d&F -
Br dzd EkMmlsOdatse dzj dz¥ RO BOISdUiMSdy L OadmdBBisd ] te
4. Rk HsoOdd] LOsdhmddshlsd ddasj dfifde desfylsd d 1
BGISC | toj L Odathff 0ded S j dzd H O
loduk lhklshisadw o ddlsj w0kt MfwOs sydey & HC
ff ZzOo O d L-ls K@ dp@dH® o' BseO dzOdBGBdZj | §BHRGHWH j ¢
qdzhlst dj dzls® ML HOj s daj 5BRGHGBEMIS!  d fi)f) dj sies o Ojisdid
COyjMmse O o jtendtsiisd SBEOBOIT 80j 5" & HjlsOd 2 d
] ©O0dis 08 HtsMisdyjddw HOdMgs?2 yjdd B dd §tshsos.
1. [ dv SftjHjdjddY sdkdwvddy ttjyddd » §PEONR) S
Hjdetjs2Msimisder 7 dmir sOded?2 f ©OLdr &5 HEke Is HiEkzd
2. [ dv oL By dsMisd fuscdisL qisso Oded™ toj MO ¢
yJ MfpOe j Misd &OIsj BOdud MEdd LOadMmddismisd dmmdzd Hizj &3
3. ffitzfls’ LOCodsdj wdsmlsd dL &j daj ded™ d mfdzj v lzj
R dzls j dzld o desfyls ! 7 QDB o ©daff 8 S slsstsdkz ty,j ddo Od
f ZOMisddzr , ftd ©OLd & ©JjydHkOR ©jLOddY, 6fdhmr oo

_hLIim
d/ VIZHO, (1)
Hihimifted Hjdz' dzgsy L dzOyjdedd dL desmO, d3d3;
VewdasSBI jJ &3 ZHOMz) dedetse s BOIsjtedOdzO L O ot ddw HisMls
RMY " sOdzd™ fsotHdddf dO LGS Otdsd MsOds | &t
dm¢dzs yjde afr.
6 § Odsd | S MY jtod ki ZOT sfgls 6O dzp? g Hdzs g Rdzls OB

v OB dzd yo
YR V, &/ d3q dz S &di3/ 8B t, s
1 5 0,03 0,1
2 30 0,03 0,1
3 5 0,2 0,1
4 30 0,2 0,1
5 5 0,03 0,3
6 30 0,03 0,3
7 5 0,2 0,3
8 30 0,2 0,3
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1 0 tshmdeso Odedd toj L Zdz' s Ols (ot Sffie| jiftdedtsoy jj dials] Qizgy" , d3 tfteO BC
kO ScEtottjdder &3 o' hj, cwO¥WduimSd B dZt § &S OL
sBl j B3O EZHOMz] dzdesets BOIjtedOdzO ftod COYHBAR ftosn SH,
fisddz¥ L Odesmdddm' o kOBdJykz 6.

v OB dzd yo
S X C) Vengde WA tv, 10° d3d3
1 504,63 0,594
2 91,72 3,271
3 209,07 1,435
4 80,58 3,723
5 206,83 1,45
6 87,10 3,444
7 632,09 0,475
8 217,91 1,377

15 tojLizdz SOsOR + CMf jteddzj dals O dstsy dzts fyu j dzOls! o
dmyr ls® gz d d3j :

1.V=5 /SR dz2 R/, Seidid, 4 P&HE1 0

2.V=5 3/SB3 dz0 3 tel30i3/ KEMBEG, 5 P&l 0

lted kojdduyd ddd cdzzeddzr tjL Odzdw St J tod d3d dzls O«
ey kzh j2 § zOMmisdd Mmtse JLOBYOfe(d iy MO J LIsQ@E difg(d dftash Is W d3
Gtojhdetsfyls? 8. 1 Ists 3j otejddv, fHtod Mmdedy jdedd ¢ dzkze d &
Hijlsjd Msakjl 5 dzgjtsBrtHd®BsMIsd kydlsr 9 Ols! 1 Isd teOL
shdn BSHj dzj 2. Idskvidstsditte jerjds dftg o' ostsHdls! tSlsH | dz d
HdzW teOL dgr » LdOyjded?2 cedzzedde tojL Odzgdw, ylsser' B Jf
Yyjdzed?2 MMy jteddzj delsOdz? dg" o tejL zZdzt sOIsOd. 15 teOmMydls
B3z dzr H dzv d el©ndzl) sPdzsMisd dL dzOM d o Odzd v .

v OB dzd yoO
ViisOdztse dzj dzdz" §j C tsdzMmisOdals”
s 15 dzfyls O dals * T d3d31 dzO y J dedt™ ‘fotG'd?, o
X 0,74210 0,53841
Y 0,26658 -0,53574
Hy 0,55305 0,08862

[ " (o jCd boydsmlsd §sdzyj dd = L &fdteduj MS
dz2' § sqpasydzmdo dtsMmisd dL dO" do Odd™Y fted Isjn 3§ tidd
L 2Oy dedw, EkfmlsOdetso dzj dedz" § ) f sdssh 1 4. or ydfmdzj ded2 ¢
v OB dzd yJ

CCMf jtoddzj dels Odz? dg | d twWOMmyjlsde §j L dzgOygj dedv d dak

" sgrsq V, &/ & S ddi/]| t B Gv, 10°dgcd8( L S M Uy, 10°B ( L OMY
1 5 0,03 0,594 0,717
2 30 0,03 01 3,271 2,710
3 5 0,2 ’ 1,435 1,189
4 30 0,2 3,723 4,494
5 5 0,03 1,45 1,380
6 30 0,03 03 3,444 3,620
7 5 0,2 ’ 0,475 0,499
8 30 0,2 1,377 1,31
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kO d7F | §s5S0OLOjdd MCswafisd dL dz0h do Odzed™ toj 3 zh j
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fnlscfdzf:
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Eisfls! tojL OdedW = Sdzjdy SRE AEOIBY tchPs Is@ iz, §sMCBd C bk

MseMisokzs s Bidjj SOYJMise j dzdzs? 5B to OBtsisRjj dzlyf .o j te

iVted or ftsdzdgj degdd yJtoedesots?2 ddzd  sdzkydmlsseo ts?2 tsB

i cdkkeddy t©jLOdkdY, ©jCtdkjdikzjlhY dMfisd Lse Ol

HOxE &/SHAdR Gh/, 8, Bk, |EchEs) pcihkis! ssd hsj

O, Mdedy Ov dLdesh) ddzlmstelzdsj dzs® ¢ fsorhow (WW,jCl
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INVESTIGATION OF THE MACHINABILITY BY CU TTING BLANKS MADE
OF A MEMORY ALLOY OF THE TN1 BRAND

Tselikov Pavel Valerievich, postgraduate student

2Kisel Anton Gemadievich, Candidate of Technical Sciences, Associate Professor,
Associate Professor of the Department of Engingeof Technological Equipment
3Podashev Dmitry Borisovich, Doctor of Technical Sciences, Associate Professor,
Professor of the Departmeuit Tecimological Equipment Engineering

1.23FSBEI HE"Kaliningrad State Technical UniversityKaliningrad, Russia,
e-mail: patersort@list.rizanton.kisel@klgtu.riddmitrij.podashev@kligtu.ru

Abstract.The work is devoted to studies of the machiitgtwf shapememory alloys by cutting on
the example of titanium nickel. Shape memory alloys are mainly used in medicine and in mechanical eng
neering, however, there is no information in the literature regarding the rational modes of their processing,
in particular, cutting. Therefore, the direction of these studies is relevant and important for practice. The
aim of the work was to evaluate the workability of shape memory alloys using titanium nickel as an exampl
in terms of such indicators as the duratlyilperiod, tool wear rate, and the coefficient of friction between
the tool and the chips. The novelty of the work lies in the patterns of changes in the efficiency indicators ¢
the cutting process of blanks made of titanium nickelide TN1 shape melopnyraler various processing
modes, which were established for the first time. The obtained research material can be recommended f
use in enterprises whose activities are related to the manufacture of titanium nickelide alloy parts.

Keywords:shape memy material, titanium nickelide (nitinol), nickel, alloy, cutting tool, cutting
processing, coefficient of friction
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I 1?2 Wsttdkzdy: § dsldtshls: Bx)EdO o< sethajdgsds jsdzl
otcj djrazths stesfmls: tofsOdshdlkyd v j &S sl sidsig dstse t
dzts M Is ¢ :Yj'l'ﬁidstCGE,tlewq’uchdzls 9r ansHO Hdv fttjsBLOL,B5O OM
fX)-% 2 dzC Yy sdzOcdzt dz' 2 tslso jIs.
dx(t)
| e (1) nser w0 ko e By EENLOR ) b s nis

Mise d)d. ypdiszdis&kmMizisAissug t ), ~dhdd& vy (t) daf ddjdls
L ¢ Y & dzj dz%?)@dgy(qm Hots dz¢ s ) te s dzts 2z dydjtaehtids € s 2Oy O  Is, 1

f sdzdets s & CLs@adduijdijds o@s H 5B ™ Yd
]l HOdzdztsdz dMmMmdzj Hso Odedd dMf tsdzr L 2§ sw  IstesW d yd M

dzs sz sB&dzdg e 0 |, L OB@W&E(R)%i_f%_],Q sl eeigdsplz j s dzj dzd dz
X

bojddyjdds MEstkshisd §schksh jdafy sdsOqddihd s isds Hi-
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MATHEMATICAL MODELIN G OF HOPF BIFURCATIO N IN AN ECOSYSTEM
OF PREDATORY FISH AND THEIR PREY WITH TI ME-DELAYED FACTORS

Vladimir Alekseevich Ampilogov, Associate Professor,
Department of Applied Mathematics and Information Technology

FSBEI HE"Kaliningrad State Technical UniversifyKaliningrad, Russia,
e-mail: vladimir.ampilogov@kligtu.ru

Abstract This article investigates a predafoey interaction model with discrete time delay using both
theoretical and numerical approaches. A timayleketween the predator's capture of prey and its conversion
into predator biomass was incorporated into the model, with the delay selected as the bifurcation paramet
A stability analysis of the positive equilibrium of the delay meded conducted from a theoretical perspective.

It was shown that the predator becomes extinct as the delay increases, leading to a variety of dynamic behavi
such as supercritical Hopf bifurcation, identified through computer simulations. The anadysissarvations
presented in this article are of interest to both mathematical and biological research fields.

Keywords:Hopf bifurcation, time delay, predator, prey, dynamic behavior

118



(rdrgurRwrct vt ¢I VTR B ¢
chJR ¢/<Ri11i11aul¢ivIRcersiB
At RY[HS]B RrIofRyY S§JoUR

OBy Jdzse s | &zOH d egtftgj dztlzj COF j oy, ftod € dzOH dets?2 BO
d dde stedsOydsdedz” = Isjndzsdzse d 2
A1 Juv 1] ¢csOdzddzd dzatcOHME 2 cEtMmMikzHOtemise j dzdz 2 Is,
s O dzd dzd (izds tp @ engil; viagimir.ampilogov@klgtu.ru

b dzdzs s Qlyde L stej MdMlsj BOIsdL Jtetso Odgr dMmMmdzj Hise Odzd
BOZO o w©WORBECOR tsBh j2 Isjtstedd Bldshdlsj d digdigdgi Is e P
dzr = EkteOodzj dzed?2 ftsdzv C22dzh Isj 2 dzO -dhd3HffiIdzisigd L & o Qldz0 1§ dzy J
sffmr o0 sz kZtcOodzj dzdj i3 MisMistswdzdw dHJ Odz! dzts?2 > dHCH
HodyEhj2MmMw MmMdMmlsj &3y SCttsteHdzOls fsLotsdwjls §sdzzydls
{Mdzso dztsj o dzd 3Odedj kHjdzj des fdzj Hizs " dd3 O puGHERY: 1
B Isted ydzets s ff teastdnilsdpjOddefiyls ontste Bz dzdtctso €O d tejh jdedi [Etec
sdyjMits?2 CtdWdekzteOydd; [HftojHjdzjded] ctcOo dlsOyd tsdz
Misd. 1 tdkkzyd ddetsy tj" jdedd dBsHJ dzdtelzj lds jace@s, d IdzOpdiss da
odzzlstej dzdzt ¥, IsOC d odzj hdzgbv¥ 3 stedSlz zoOteyh dqdz HO.
Yidedj Hdzw § sded 3Odedw 1 oatsdzt ydqd OfMmtesW dL dud MSdnrn B
otsdzv s Is ftotsedesL qtetso Ols'  HJ dzOdIH & 2 t3Offy i @ Az S dzds.j dz o

Sdzs o jiiMstshO0 s dkBOdRO, ftdj S2dhsj2d0, &jls
B §sdj, |sddilbsd has ccdd

Florroure

vstsydzr @3 9 OCkZlzdider o5 tjh jdedj &3 ZtcOodzj dzd?2 C2dzh Isj 2
ted ydes ¢ s teasthiys dag dzfivlood® j sfqw  tojh jdedj z9Oteyh dqdz H O,
fsdzj odzgy MWjttdyud MEB2 &OMMr BJL LOWHO, otOh j dac
deteOjls Cdzs yioks totsdzr o tBh j2 Ijttedd tldsimdlsi d'
vtedzetsMBOdelsfoCp + WW iClsr o dMCtedo dzy dedetsds f totsfiyls tc O dzfiy
sOydtsddtsects CtsdzdzOf MO d dBtsHjdi?2 tjdv¥iksdedmsmMSédn L

stsdzgyd f ydw yy tedes?2 H' ter, BBKOLEENMN j2Mw ftcd ctcO:
odoOdzOMm: o M ©fsH dz] A jdtsd BB sHIso jJtey H)dedd ted h
Mr o0 h jets odej Ndgb 85 G jtd3jlsteds Yy todes?2 HT tor , MMls Odzts
fitedejddw [ jttiktedw d cttOQoadlOydsddesets dzddzL Jtetseo O
ZHjdvdasihg 1 WWjClkbh vistedglx"1j daf@Ld3tyf defip@)ls tc O dzfls o O1 o tc j
dzr J oL d&kzh jddvw O dzd 1O tel7edig O yed W[ & tc Qo d s Oy d tsdzdz’ R
sodd [9] . 1JMBsbteY dO fwtsctej M o dL Ezuj dd] ,d3jls s
detsj toj M j dzd jO jHlsthyw dagfdBts ysdppds? L OH Oyd 2 .

l Bhj2 Iijttedd wlsdatsmdlsj dz' desfisd ctcOo dls Oy d s dzdat
hjddwdsd BkteOodsj dzed?2 G 2dg" Isj 2 dzO, ftcj Hd Ctlstster A
zoOteyh ddzr HO. [dzs R OwOCIjtedLEjls ¢ j s¥kjisddy Y dstsipds
tod Yydzs?2 &OMMr BjL o©ON jddw d LOGWHO. [HAOSCHE, ji
tdCO dLdjdvjlsmv, vyt ftedosHdls ¢ wjhjdd® 42 Mdz
Rjdzd BtejHjdvjlshmw doj btd ¢ =f sgBindgps?2, ds d { d&jCls

119



| BSdjj Mhsyd & MeEyovw s bwOsdzj ddw 62 dzh Isj 2 dzO
dzr = WwWdLrdyd m<dn Ijtsdzj?. vOC, 9 OBty Y OdO ( Zha
pdlsOyddzdy | oL OddBEHj2MisodY o tOKS ORYiSEfH 2, Isfjdkst
[ O OttOHY (Mathondo & Maharaj, 2021) toOmMmdiislstc] dz
C52 UBd&OdO, f di’ o dgv? o fiurtsiplsiefDdtk defdy juigfsE & te O f
dHjOdz dzgs?2 Y duS M, d f6dkydfdd el o fagizzdo & j
gwshdj CkOmMm dqLeo jMmisdr 7 OdOddlsdujMSdn twjhjdd2 o

| ©O®COn Bhj2 kjtstdd slkdshdlsjd dshsd ZtOo d
fsdzded Is § dz! dz" d&3d WL dud M d B 4 tsdzv di3d Hdl' s if dnfPlsiz 5.
desisd, Y3 Odz (Zhang & Li, 2018, Astrophys. J.
o dlsOyddadgks HdOBISE, o bt stejdy COC [ ObtsdHIs,
ssydz" J tojh jddV [k tci@eOdkjndzd] RiekECH dzthts [ 2 dzOdzj € Istc s &3O G dzd Is «
U skBOdRO, sfdmro0sh j2 wjdvisdedmlsMSks MW jtk, LOY

1 OfMlsswh d2 eLtste ftsmMoawhy dz OdzOdzdL & o dzzIstej dzdzd -

fls tc O daffdsjodij dzd 2z @ Oteyh ddz' H O, O ks dtydzdftidstz] tHtsdz"O, dzdt
MYy dEOj k2 YdHSE2 MW jks2. [ OMhdkOktds O kv ¢ OC s
42 fsdv, kOS d dh osL&syd | Ofbtes¥dLduimSdi
dzj 2 Istetsdzdz" = L OV L H.

AftfofrRUSTOVRE frutrRB® U ][0

[JtedC O uvtsdzddOdzO ( Tol man) W ofgaf ggdgjnly tc dyils @'ls df ytg M'S 4
FtcOodzj dzgd?2 C2dzhIsj2dzO o wBM j2 IsjBtedd sldetecfdiyj dz' dz
o zgzlsted MOBEScOs dlsdBYBwI e ukEBNtel v dj ddv
OCY] dL o jMmlsdats € O tdfiJlshEditd@R patRiadd dZOorT OV ) f sMm¢ tsdz
dzso § tjdvisdeodmlsmMSdnrs EZtOodzj dzd? G dHteMISOIdyd MS sa6
odzzlstej dzgdzj 2 MistczClskzter CtBf OCIsder » OfflsdasYdu dyjme d
Odzd

[JlstedC O TOV dqetOjlIs Cdzt yjoker ttsdz o dMhMmdzj HEso
9 kmMizseadvwnes 1 CMiste] B3Oz dzf = GOoOdIsOydsdzde »  sdzj 2 .
[BhOwW Wt dzO Hdzv B ItedSd Mdddj stedd MW Jjter

Q AY0 A0} wam Q)

OT WdCydd SCBEEHJaOBOY jdd] HBEY bkcdkO OLdd
am - OB .
iledClk o (1) d3tsyedztss tiety @ syintsrgdss 1 W izjs2 dind Mls j dgr ¢
jdedd, ubt yoOmksdyoO Hoedydlbm¥w s citHjLdyuimMEs2 o
p Odzdzs? ktsySj o Mmdmisj ki BMujko, bkt 471 dj tedzlzs

6 6 ht, (2)

t Offmdisisted 3 o' 6Oy jdedz' §j GiBHJLIdUIMEd] ktOo dzj dz
— 3 — T 3)
1 sHmMsOade (2¥W: 9 (3), ftdzkzyoj

— 3 0 U 4)

120



vOCOVY feHMISOdsaCO HOjIs Ctstetej dzv yde Hdzv or tcOy
CststoH dazOls@dgkf= 0, 1, 2, 3. uvOCdd3 sBEOs Bl Oelsdz@ Y Of ts
Bjlsteduyuj MEtsets Isjdal stcO® 5 otcj d3j deder (3 tstspH d de@ ls @iz
sOIsj HjdZOjd&3 " oetsH, Ylsts L gzOygjodzd jls tH2dzVd3jolstegjddsjj dzdgtocdy
mMtseMmilse j dzdz" = (otej d3j dzdzr - O dAntsts A ¢ AP 3] RIS 5  esmlis
] sffdzj ftoj sBOL 5o OdzdW S tteHddzOls 5 o tsj d3j dzdats 2

Q& & Qp (5)

o ks ostjdw, CO¢ ftshswoOdhlss jddr j ¢ 556 Hsd @ISO dais f;
BjledyujMSoets IsjdL s o (1) &sckls Bris: L Oofdmode

(6)

34930
335

Tt
Tt
Tt
Y OE+

323 3

ASteBO Bjltedyj MStsets IsjdL 5O ) CtsdsteOo Oted O dzls dz

p T T T
. T Q T T
7
noonoe 8 n (7)
T TT Tt Y OEI—

fl C tststoH o dzOdk G-

HtcOoadzdoOW (1) f CtoOtedOdzlsde d3 By lstedyj MSddz Isyg
Mssisdesh j dad j € 64 gty e j MdE s g RY o dzv ¥ Isfqw W RodEE sty Istpdj lds
Milse § dzdats.

ClsO BjlstedC O BT Ydets dzOL T 9 0jIlsmw BjlstedCs2 Ut
d ™ QA YN O OEF. 1 tBh jds adH] 1150 dij Istec
dzj dzd d o3

(o} N O® p — A YHn O OEFD% , (8)

G HMYr) T BOMMO, L OC dz¢ yj dzde@wW Te dzlzi€ tajdff Wi O s efg @ j dzv & h OwW ¢
dzj dzls iz o35G iisstdaf@odd, Is O\  ts dzdz@nf ) § tsthts figly ‘dzdA@e | s O .

[ ibtedCO o (8) HBEOrcoAaO®) IsHdzyls th“dMBifcdP® qf R diptfy firicdats
FHtso dzj so oW Is Emdztse d & :

Y — & (9)

l1ted ISOC dn R\Ng frpdztsipf¥ g3tsy j Is B 'flasmCis@m @ Q,sts ff tsL o
r=const 9o ¢ tojrdmlsdasimiss - O Hs@layrp, Co mtsusny@g Ow S Ok Mmisd yd M
Ylsts HjdzOjls CtststeH ddzOlsr Hoady jdedw daj f ted dzj daed d3r oz3d .

1 0dzdydj c¢jtHjLdyUjMSBets RZtecOodzj ded W tsls datsd) d lf jsdz-
COLEBjo0jls, Yt bkttOsdz dedj (4) MmlsOdese dlsmw dHj dzls
H d 2O, gx), f(xs) MlsOdzso WMy MW dde’ &3 o HBd kSt

5OCdd 5B teOL tsdsedxl tulzE Oy Gifpfmr o Oj siw ¢ OF :

6 o6  phmm. (10)

121



AJtJTofRULIOLVRE VIOl LRC Y SJC CBLZU[BL O
tdnjdedjd3s EteQodzj dedw ftsdzv C22dzgh Isj2dz0 wWodzw jlsmw:

Y QY -4, 11)(

GHY 17 Isjder st t dyuyd, ~OOCIsjtedL iz h d2 YMC g deozfs tzd §
cddi ddi3f zdz' MO, ©lsteOy O " d2n 6O fkYytice) Gitg i) dds(dp’ 2d30dg,J Isctefdf
s dmr o s h d2 1 dzj d3j dzls OuctdalzdzO e .dzd & d3d Isted € d

ClsO Ctsdzyjfydwy lstcO}Ojls oL O0dBsMewL ! d&BiYHE c6J

dzj ded § 8 + dzgjecdd d Jd3fkzd MO o dzgj 3. stedodL dzO {§ tetsfl
ftow ks MoawL OO M dOEdqudj B3 BEOIjtedd, Ot ¢ fiso O® {J BEZL dz
teduyui MSd?2 IsjdzL ste dotcOjls Szt yjobky tsdz o tsfftej HJC
MlstcOdzMise jT oatcj d@gj dzd, B J M j ydo OV tmdetseokz Hdz¥W d&OIsj

I fejnftdtsyjddd, ubst JdnStedo trgrizd jzj fizstsig® GO tzfhH s |
sjtedd, o yYyOMmlsdesMmisd, tOMftcjHjdzjdedjdd dHj Odz! dats2 Y ¢
L dzjeeddi dBf dzr MO BtejHj&vjlkhy ¢ OC:

Y O"66 4+ Y YR, (12)
RMSzY (10), §odzyoj d, YeOod drds.o’ j ¢ s&f s

[ v tjh jddw EtwOodzj dzgdvw ftsdzv C2dghIsj2dz0 dgj sBRts

3 -N , (13)

lidzdzjor j Stdftdjdls’ Hdv MdBoskO stdhssi i jd

w -,3 -Q°,
3 3 Y Y, 3 -,
3 3 Y Y, 3 YY, (14)
3 AGcw YYOE}
3 Q YY, 3 OERAT-9
3 QYYOER
GH] ItsycoO (A) d hilsteda (Nj) wodwes IsGw df t€ tsdsiLice tef iz Isds
(i) Mttslse jlsMmise j dzdats . RMtsdzt L Ew 1 Ists, IsjdzaL tste  dy-
Y —! 03 T 117 /R 3 3. (15)

vOCdd SBELOL A, daj dezdzjor 5 S 3 s5dzj dzls Ocsd s j dzL

_‘ _'Y _‘ ‘Y ‘Q _i _i _l ‘Y — ‘ 'Y C‘Y
. (16)
SV YOOYY -YY Y p QY -YY

RL MmEh jmlsealkzs hdrn SCtdi3ftsdzj dzlstse Isj dzL ste®): {  yyd o

YA3Y AY AY /Y QY. (17)

122



4 yjbtsd (16), f§odkzyoj dk:
Y ¢Q — —  — =Y ¢ -  — 1- o= (18)

fsd LY (11), dsyds §sdkzydls' ktOsdz ddw {1

R 1)

CAdzh Isj 220 Hdzw Ctdftsdgj des 00, 01, 22, O Mfjydod
fsMC sdz! SOCHsd] iy t6OMYtejHjdjddj BOjtedd, ¢0O0¢ E ¢
4 Zyjltsd ‘e, IsjdiLtster fsdy C2dhlsj2d0 ddBjs

=Y - (19)

Y Y' ™ (20)

- =Y Q -Yr =Y (21)

-Y ¢- =Y — Q =Y -Y -Y 92

[ v Eftesh j ddw O dzO daf)L OdzjizticsOm ez adte o fAds28lg ts * § f (€
v jlk fodkydls' ktd djLOsdmdd j Wetd kwOs daj dzd 2
dzfj LOadmwhdrn Htke s Httkzc O:

Qc¢cYY 'Y p Y I, )(23
Y Y'om ) (24
o 2,
e1 AR § 2 g91.. aR0 1
& "&= Rim-ios. 8—R Uik R'm o=+ CEJr K . (25)
6 ¢R = gk ¢R =

[ 2" btOo df AR KRB JOdz detsj tejh jdedj Mkh jhmsolzjls
& °F knmdksed2, S slteEhifjdpre@dy SH B ds

AftfofrRULIOVRE VT Ol LVRC VI C SBLZU[BL O

) s Odz0dzd L dtelzj 52 B Po Gfstiztse’ [ 28 o dzv s sfyw  dzj dzd dzj 2
dzr § tejhjddw, Ut ftedHOY s WdLdyudmMcd2 Mmd" N> Bl
e &zOfdts (9) § skzyoj d:

Q —, ) (26
CHP) WikdC ydw b iCtcEtmeg dPlsd stewfi) AY bkhdsse d s
) SHMsOodvw (26) o (23) d (25), fsdzydd:
CYY Y Q m 27
—CYY @ —Y O O (29)

123



tdLEd O ddzlsjctedtetso Odedw (27) :
A2 o R— )(29

o] dzydtolkzj 3OwW W EZzdeC ydqw tOHJ
) f sdzlz yOj d3:

— ) (30

{jLEkd Ol ddzsjctedtetso DEagn § OB ORE o toj d3j dzdz’ o3

< x
Y oh Y*i -ofio 131

CHY) ©ftkjHjYE0ds ¢ O¢
4 EZujbtsd (29), §odkyOjkhy djnisd ¢t Jdsj or

- P Y T T
Y o Q7 - : (32

udzj HS9 Ols j dz' dzts, (30) HteddzdBOjls o dH:
—"YY — X33

Uubsts ftedrHOYils WdiLdud s d2u oy jipke Wis Sulfinds suls'to ety S Jddstdstinldf (
U MC W) FOd cdfJ tos BP0 il 8 dzdidtefof 3a J Mlsts? YLD ¥ | dats

Ivtrziectr trzelvRre frovtrsr v fo1 0

1 tesOdzOdzd L dtelz j o3, co¢ o dzj M dg¥ yomis Bj sted € d
ZoOtoyhddzz HO. vOSCOWw MdlskzOydwy oLddCOjls fttd ttOMmMmC
Med Mdddzj stedydesets B j Cls@>0 izihB®isdiz fif totsHnils joiBis@).Is o
BOIsjtedw lsmizlsMlsoakzjls, d, MNdjite@ooddds jdilz ddits, f dzisls dzts

M mhoi i Al 80 (34)
¥
) SsHMlsOdzso C OYio (3 1) idA@jlasBh jdg Mzzyo, :

- ¥
YR - i fi o7, (35

rdzv tejhjddw LOHOYd dz sBatSHd®BS dMftsdz L tso Ols+
L OHOdzdzr | MdMmlsj di3s?2 EtcOo dzj dad 2 :
(36)
GH[I —

124



vsO0Cdd3 sBtOLBHR, todzzyoOjd @BjltcedSClkz z 4§ Othded Jdzr HO
Isj2d0 o odH]:

Q p — ' p — Q ¢c—Q ™ 1 Qm (37
GHIIT t©OHdEMm zeoOttyh ddz' HO.

4RI [ UtRYLOC L1 OIRUGARC HUOURY [ HS B H©AT[]
rfc rveerrfOrf[B rRrsfeUR

r zv Mz yow dimy dikoj Bs?2 Y dHECshisd
Csfylsd M ftedmkzlsmlsodjdd HOo dzj dzd™  dHS
4% n66 nn , X38

GH'JT f dzslsdzsfylpl H O alzgziqded §f mi3J Isted yd M6 d2 415 fRfeicEHa®y MC sStct
lted c=1 t©OMMdiOlstedo Of sMuind BBZPBEMdSE] ciglop g dq
I it Mizyoj djdzdzjes' j R is@fcdjdiss shY dakis®@d £ 1

q
5 fn

oty BBddzd d, COC fSCOLOds o [17], EHtodzjlsoatstewe s
Q - - - o X39

Q - - = O X40

Q- — - o1

GH Ui W EZdC yd.d tsls
Yyibrtejrddjtedzr 2 9 jClsste MEtsttsMmMisd f csIsB8C OO0 dH S BMls
GHG O n 7. 1tshmistcOdMise j dzdzOw C i3t Sdzj des @ | HE 5
Zlstcdr tBBL EZOYOjIs ftosdrrotsHdkzs 5 CtSteHddzOlsj
RMYtsdz: L v L OC Yz MEBGEOGIddY C or tcOy j dzd ¥ :

n -0 T (42
VicQodzj dedj (42) dgj wWodzwjlsfpw detso™ &8 ddzd HE{ sdz
Mlseo jdzdats dL 9Fic@d Yz 2 Bs( Bjloaw L Odes M Isj g, yYlsts EktcOo dz]
sy H]JMiso©® 1 dOdzS (), Chtets ] , o Moty tyjtej H! , 9 f
Ctcdodzj dzgdetsd3 f tesMmistcOdzgmilse jT1 otej Bjdzgd d I dMr e0OjIs HJ
vOCdd3 sBtOL 5B Gy hv Ob trd @Y 4 I)c Ow diz2j dad§f tc 1B,
Isrtoj » dej dL o J Misd2r ). W Ektzf yiffl 8@ dzOc OW”, L Quplstish dff Iz tddstladis firflss s
Bsy dets s tej Hj dzdls! fi¥sk ®WSydsder &3, o Mmotss tyjtehH' , &

t Jhdedy bkteOodzgjdzedw (39) dd3jjls odH:
Q p —, ) (43

GHG L T U1 10T BOMMO ydHCshd, dGORsHWIL]2MY o dil

125



1 Oy dets tslsd3j sdls’ , Ulsts) My s algdh jo e dzis o @pdste fOF d di3 51
Istcj MW=j0R" tS(des Mtstslseo jIsMlsotseo Odzs dL o j MisdesdBE 6 " j dzd
Y d ts dzdats § i tsdzd ssyd ydes?2 dzOmmr d, Ylstser sBJ MY j
ZoOtyh ddz' HOr,0 ffidetg jHBr2@EBY. Clts SBjMfjyudoaOjls WdL
ted N J dedw:

Q p - (44)

t OHdEkMm 2z e Ok)yh Hiflds HO] v j b Hw—W sdtdBR d s Oy d s dzdzO v
W dzdz@VT, f SAZAZOY BOMMO, L O dmw hiow I lddddEdd ddzts & &S Gtei@H
dZsects OHOM®@] I§ dzd S OC B2 HEEO) tcdd, § dztslsdesmls:

[ Odzj § twWOMmMMdiislstcd 3 B dZOMIs!i ) 9 ZE EEd f SO OV cOn § I3
Misd® | IssAsdcfdsdfittsw dzdzO. ClIsts L d@3jdzj dedy o ©WOMYted H
tcOodzj dedv (39), (40), (42) d (43) fHtodded 3Ot Is od

Q p - ) (45
T
Q7T 6 6 p — (46)
T
h— (47)

1HiM CH\dBsQEpHj dzves sffw dL cteOdzed ydz' » kfmdztse d2
lLumdzspd@g® e jtendesfisd MW Jter
. 206850 0dd] ONdaysssduj M Bt |ty ) O dd &
Wjtsr .
l1tod 1 st Movlat Oy Ojls L OadMmddiisMmis! MS Odzw todets?2 € t
v OCdds 5B OL BAR, B SdigsiipdsO dgls ris ¢ tsH dats L dzO y dats dasstote[j2H J
sBiMfjydes OwW mMtsec zOMse OdzdztsMmis tcjhjddw fp dL o j Mmisds
l tjLikzd O] fsdkkzyOj &:

6 -p — ho - Y48
T T T
Q- p — -P = (49
T ¥
h " ¥ T " (50)

viMzsie d )y, o MmMtyjlsOdedd MM

ftoJ HY BdzisY J chd3 SB BH:
NdHECsMisd, fsLotsdvjls o o] Mmiad daffyy : ( 42)

sdzjy J Mmd dz
[ v )(51
Cobtes) Molse jlsMlsoakzjls odzzlstej dzdzj 2 BjlstedCj z o Oty

Csmisd, o ks oatjdw COC odzgj hdawvw 3 stedSC O zZoOteyh ddz
126



[ Odedetsj tojh jdedj ftejHdkOEOjls fsmisks &sHj d H
Ctsflsd ftod L OHOddZ 7 Efmdsedws.

108/ SYr1RY

VicOo dzj degdvw ftsdzw C2dzh Isj2dz0 Bsekzls B Is! § sdzzyg dz
ZdL O o Yjlbs' o n Bj W wisdylsdeiPUandse dzj dedzg adg) dzd , Y dMm" o O
MWW jdv. |1 yOfmbdasimisd, Hdv MsOldyi Misets MW Jitedy
Ctcdodzjdzdj ftetsmistcOdzemiso OT oatcj di3j dad, o' L 9 Odedets] tOMmY
cddi ddif zdz? MOSC BB d d&j 4

Y " noeo nn . X52

tdhdddd EZtOodzjdzgd?2 C2dzhIsj2dzO o {1 Issdy Mz yoOj H
By des dz021Isd, oo tHW wftejH]dy dadz" J Bk toHsdh dop jh dEiv {f tfictg
yomlsdyr o IOSCtd ftosmMistcOdzmise jT otej d3j ded dBBtsy dets d My

— 6t —— T8 (53)

I fteinfsdtsyiddd, vyt Isjc@yLisfigicdy H m@Mmise yBsH daj d
o fMdkzyO] ©OHJOM dsct HodyjddY o MsOldyjMSs2 dj!
Hdzw CoBtafid @Y Mssle jlsfisokzs hdn fodsyjddYd yofsdy

tjhjdd] EZtOodzjdzd2 C2cdzhsj2 k0 sy jls ftedotsHdls:
fd Bsfmisd ls LC1)C Gnowhdeidagds® ) dsj stedSs2 d 1 dagjtecdj 2

i QOB sdd Uj MSYT o dipsicdsij Is(Miseo zjls dekdzj o 52 1§ & dzc
iClsteE® g yoOmsdy &0 cwOddy) EosSHO &O Bj fMS sdaj

iedfjetdduimMCi mHpdSGeza® YOMISdyr ddi3jels dLB" Lk
BjMCds ydesfmls! (dzj Mowei Odzder j MsMmissw dedw) ;

Tl dzdzdfIsdud MEC i mpdyffdjCEclsstesd YOMisifw "L Gdgd dztols
steBdlsO® ( ZOfted ke, § &Odjls' o cwOodkOydsddsd f§isd

Clsd Mizzyod OdOdscdydey ¢ &ofmfmdyuiMSs?2 &jnoddsS |
i totsfls to-® tizf) g9 Geq .

) GO Wt jh jddj HBdds Mistej Bdls! Mw  Sdadf dftsdpgSstpi St
jmizd dmstsyddS ctOodkOydtddsct §tsdv d&sSodkdL so Odz
d&j dzdj EOMMT M Codaj yde' 6§ ©OHdEMEsd) . | tiLbkzd SO

r‘]Op_’r']Op_1r']O‘|’r'] OIOEJ_’ (54)

j T jMs dzdzOW  3OMMO1 O s BODpN YL Ot ls, d Bjlteds O f
[ddz¢d ©0C QA 1 Cm.

OCdd3 sBwOL 5d3, JMS toehasdridztadzty jd diOERON e Asdafgfldsefipy €
Totd &3j dzd [ J & 'Hiso Mistsc tz Mifidsd O dPIsss@uls M 52§
weodzwjlsimfw 90Oy der d@3 btcjBtsoOdedjd3 Hdzw WdLdyj MSd

[des L Z2Qudfslszi YOt Z& ©Q ésd Is2®y @ tsdizzts -

o dz s ssdetso M ks GtOoadlsOyds o MdzOBtsY Sdzj o 503
ddzdj HdzvW GctOoadlOydbddesets ftsdzv o Mz yoy dz
so O 1 JOdS d, Ctltster j tslstcOyiOdzjstc d dOkTsiek iyl -
dedzts 3 f tetsMistcOdzMmise j T o tej d3d dzd .

no s
oo
T - 0
%N-C:
(&)
<
-
T

N

5 @

o X

© IT~rQO
Q—-Q—UTI_

gL

127



[ dzv B dOMmisd 1 ") 31 mnsej(jddd Mmasdeishedejsdyis otz j
dzd¥ 2z 9 Oteyh ddzz HO

a p — w@Co p — qQ 1 Q+— (55

GHMIT §f s dzdzOW BOMfiDj j d8 O s,
Clts tejnh jdzadj BfdMmMr o0jls ctcOoadlsOydtsdedetsy f tsdzj o
ftosMmistcOdzMiso 2 o s5Ctoke dzj 2Istesdzdes?2 Lo jLHT ddzd Yy tedz
l dzzlsted Y i T)shidditdi o Ov § d° nitcflls s b dZlels Koz iz tc
hjdzd® 7z o Otcyhddvdz' dajdny d BOJ dBts?2  dHCsMiIs]:

o ¢ LW p — O 10— (56)

GHA 1 -“1T 1 ftddov &OMMmo y« i affffdsidH, j d& jWsHApee v toj h
CAdh &P23d EfmzseodVw dzgj fteji~iodesMlsd dzO ctcOded yd

{ Mdzd HOodzjdzedj MY dHStMIsd Ctsdzj ydets d bkZtcOo datse j M d ¢
yd Médaz. [HdzOSCt JjMdd HOodzj dzdj daj dBsyjls $di3fj dnd
ftoj Hj dZzO EMmilst?2 yd oSitlddO {f, iy, §f tdfttafdffiprtstsiivflsf 2 ¢ B OL 59 Od;
fsdzsy jdzedj B Iktsd3, yYlsts HOodzjdedj N JHStMIsd ttOMY tcj HJ
seteOddyd dedj (51) HdzW odgkzlstej dzdzj 6ts tjh jdzdw Z o Otey

1 Of tod d3J te, dzj 2 IstetsdzdzOW L 9 jJCLOH Odzj fipsfips@sjwdsto  dffjL? It
flsd, dBsyjl BrIs! SfdMOdO o dizlstej dzdzdi_ p 17 p tSdRf jdd3 {f ZimsC
desm” pn —JjJ GwOQoadlsOydodzdesy §tsdzy odej J4 § 59 ten dat
ZoOteyh qdzr HO.

[ Mdzd &OMMO LojLH’ [HjeazciOgygcuss o s)dz  H O dzj ¢
dzj 2 Istetsdzdetsets orf totsy H j degdesets GOL O dzgj sy jls foslsdo tsf
HM ez, v OCdd3 sBOL B, tihjdd zeoOttyh ddz HO HMZV dz
f sdzed BOdzed v MsteckzCIslztgC s BHOYE dzn D stz yd d .

gl Ry [[JsRUu[ T bUULT 3

1. Oppenheimer, J. R. Snyder, H. On Continued Gravitational Contractys. Rev. 56, 1939.
455p.
2. Schwarzschild, K. Uber das Gravitationsfeld einer inkompressibler FlussigkeitdaadBin-
steinschen Teorié.Sitzber. Deut. Akad. Wiss. Berlin, KI. MafPhys. Tech, 1916t t&4 241 4 3 4 .
3. Oppenheimer,J.R.ol kof f, G. On massive neiwi314on cor e
4. Thorne, K. S., Price, R. H., Macdonald, D. A. Blackebo The membrane paradigm.
Yale University PressNew Haven and London, 1986416 p.
5. Zel 6dovi ch, Ya. B. , Novi kov, . D. Rel a-
of the Uni vversitgoéChicago PfeRseChitago, lllinois, 19751 p.
6. Yunes, N., Pretorius, F. Dynamical Ch&imons Modified Gravity I: Spinning Black Holes in the
Sl owi Rotation Approximation. 1T Phys. Rev9.084D437 9 :
7. Cardoso, V., Gualtieri, L. Perturbations of Schwarzschild black holes in DynamicalSimems
modi fied gravity. 1T Phys. Rev. D 81: 089903, 20
8. Molina, C., Pani, P., Cardoso, V., Gualtieri, La@ational signature of Schwarzschild black holes in
dynamical Cheni mons gravity. 1T Phys. Rev. D 81: 12402:
9. Pani, P., Cardoso V., Gualtieri, L. Gravitational waves from extremeratassspirals iDynam-
ical Chern'Si mons gravity. 1T Phys. Rev. D 83: 104048,
10. Konno, K., Matsuyama, T., Tanda, S. Rotating black hole in extended Chern Simons modified grav
ity. 1T Prog. The®@009i i RB6YS68. hitpsV/dol.org/1011243/PTP.122.561

128



11. Chen, S., Jing, J. Geodetic precession and strong gravitational lensing in the dynamieal Cher

Simons modi fied gravity. 1 htps/aseag/l0.43558/arXiv.10081325y .
12. Pani, P., Macedo, E.B., Crispino, L.C. B., Cardoso, V. Slowly rotating black holes in alternative

theories of gravity. 1 Phys. Rev. D 84: 087501,
13.Reissne, H. 1916. | ber die Eigengravitation de

rie. T Annal en ~“do%,r 1IP®ly6liOkG,T 1NdDl.. h3G%H,s: // doi . or g/

14. Nordstr°m, G. On the skEtneeirmgyT oegortyh.e 1Grkaovn it
Akademie van Weteschappen, Proceedings,2fllss2, Amsterdam]918i{ t€l 2 381 1245 .

15. Zhang, ZY. Gravitation of the KleilkGor don Scal ar Field. 1T Int.
T 11,1937 t 2015 2021. https://link.springer.com/article/10.1007/BF00675013

16. Tol man, R. C. Effect of I nhomogeneity on
Academy of Sciences of the USA, Vol. 20, Iss. 3, 1834 1c169 176.

17. Griffiths,JB. , Podol skl , J. Exact spacesitime in

versity Press. 2009.525 p. https://doi.org/10.1017/CB0O9780511635397

18. Zhang, B. & Li, K. "Relativistic Astronomy", The Astrophysical Journal, 864, Iss2, article
id. 123,7 pp. (2018).

19.Relativistic stars with conformal symmey Kileba Matondoa, S. D. Maharaj8, RaycAstro-
physics and Cosmology Research Unit, School of Mathematics, Statistics and Computer Science, University
KwaZulu-Natal, PrivateBag X54001, Durban 4000, South Africa 2021

REVIEW OF RESEARCH ON THE SOLUTION
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Ampilogov Vladimir Alekseevich, Associate Professor of the Department
of Applied Mathematics and Information Technology

FSBEI HE"Kaliningrad State Technical UniversityKaliningrad, Russia,
e-mail: vladimir.ampilogov@kligtu.ru

Abstract This review systematizes studies dedicated to the analysis of the Tolmanwtietrithe
framework of general relativity. The solution to the spherically symmetric Einstein field equations is exam:
ined using the energnomentum tensor in the static case, described by the equation of state of an idea
fluid. The application of the gdesic equation in a moving coordinate system yields exact solutions for the
gravitational field. The primary focus is on the following aspects: Construction of the Tolman metric in a
spherically symmetric spacetime; Formulation and solution of the BEmistdil equations for a static con-
figuration; Determination of the gravitational potential in the case of an incompressible fluid.

The obtained solution models the gravitational collapse of massive matter, accounting for both the
internal and external Schawzschild metrics. The research findings are of significant importance for un-
derstanding the evolution of astrophysical objects, including stars and planets, and enable the predictiol
of the dynamics of massive bodies in curved spacetime.

Keywords:Tolmanmetric, Einstein field, Schwarzschild metric, gravitational field, steesrgy
tensor
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Annotation. A comparison of the reanalysis data with field measurements of water temperature
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ML -MODELS
FOR MALWARE DETECTIO N AND CLASSIFICATION :
NEW APPROACHES TO IDENTIFYING ZERO -DAY ATTACKS
USING NEURAL NETWORK S AND NETWORK TRAFFI C ANALYSIS

Podterebartem Alekseevich, PhD student

FSBEI HE"Kaliningrad State Technical University
Kaliningrad,Russia, anail: t3ster.ad@yandex.ru

Abstract The research conducted is aimed at testing and evaluating modern machine learning model:
for automated detection of malicious software, including-denpattacks, through analysis of network traffic
and behaiwural patterns. The main focus is on the use of neural networks and ensemble algorithms to dete
unknown and complex threats, which improves the accuracy and adaptability of information security systern
compared to traditional signatuieased methods. €hpaper outlines the technical aspects of model con-
struction and training, describes approaches to feature formation, and presents comparative experiment
confirming the effectiveness of the proposed solutions iftirealmalware detection and classifiicat tasks.

Keywords:machine learning, malware detection, zelay attacks, network traffic analysis, neural

networks, ensemble methods, feature engineering, graph neural networks, binary classificatid)&0C
feature normalization, cybersecurifgature selection, Random Forest, MLP
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stk ykBdo d yptekHd?2 ' Bsdsaflsa ® o yOmlsdashlsd.
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Abstract The article presents a mathematical model for evaluating the effect of mesh orientation with
respect to fluid flow in axisymmetric mesh engineering structures under hydraulic supporbosraditthe
shape and loads in the structure using the example of a trawl codend with a catch. The novelty of the resear
IS to reduce the problem to calculation in a tdimensional coordinate system, which will reduce
the complexity of calculations and speed up the process of modeling and obtaining results. The restL
of numerical simulation on the developed computer program is presented, consistent with the results obtain
in a field expeiment. The areas of application of the research results are outlined.
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90dedY HJAZOBISd HoOdYJdedWw yYyoOMmlsdy § dzOL . vOE §OC
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d fettspwdtt twjLlzd! SO d dO Httkzedy L OHOYd diBBHJ dzd te
sjdzvds skt jteC Il [ ftsdwis! or ydmadzdlsj dz' dz § o t5L ddtsy detsils

JfdmMOdedy dMisdz LEzj &3 » B ssSHBSBO BBHJ

RLABjtojded] HtesdL oatsHdIs ) dz edsdyisdf it tedz!d 1NtS a&s@ dgds™ 1§ dg i |
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ji?2 Myshmeedtsmhls: fsosndl! 1djSkedujmsd?2 ks¢ d

[ dzv f sdzd BOdzd ¥ tc f defi3Ytg i)Mshs o § zOL 3§, "N desits
Isjtodzsdts BSHj dzdteseo Odzgdw . [HdeddZ dL dzOdeBdzj j twWOMY t
wyj2¢COn -inkCRearlt,i cRIeC) [ 1, 2], Ctltster 2 Msyjlojls ¢ dd
FtcOo dzj dzthEB B3Oz sdL 3O dz0 MjlsCj. 1 thdsej djlssHO
Cfdesmisd Btsdz htsegts YydmdzO BOCtetsyOmisdy, COYHOW
dr YyoOfpsdy (! dzj Shtetsdetsea, dwodetso) . Clsd BOCtowmy@Pmlisc
BBy dgv s lsfqw ots otcj digjdzd YtsH Hj2Mlsoadjd3 1 dzj SIstetsdBOG ¢
W o tgcOLBdoOjlsmw d&O MijkStkz (vYyj2¢d), d&O kL ZOR ¢t
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dzse 5 d2Of teWw VY dzgdetsmilsj 2. 1 HOdzdes?2 tcOBYgME Oz Hf JOAO L dfgOH
dztso jdzd 2 o Ity ndsjtedesds f tesflstcOdemise j, Is. j. tshdztso dz
ftosdmMratsHdls yjtejr 1dzjSbtedyjmMess ttsdj, O d&BOcdzdIsd
dzj Btej  d &3ss 3O dz" B .

[Mdetso dets? OdzestcdB 3w Ugj B&EOD wmENIsKEEH j dzdtctso Odad v 4
BjL Mbtdtdsses jdd?2 oCd® yoOjls o MmjBw MmMdzjHkzshdj 110
RdAddydOwzdL Oydd dOyoOd d'@ = SBteHd dZOls d ME stesml
dO0MmMyyls f dzslsdzsmisd L OewHO yomisdy (ftetsj ydtetseo O
Oyl 1t dzj Sz yj MEtsets ts
Rz jtof sdzv yqdvw (ftetsj ydteso Odedj) L dzj Slstedyd ME e ts
[ Bdsodzj dzdj CttHddzOls d MEttsmisj 2 yomisdy.
dzv ddedydoOdzdL Oydd dzOyOdzt dzr » S ttstocH d dzOls d MY tsd
Is
O]

—~ ar,wWDNEF

dy" tOmY tej HYfjtszjdia) d “fds off diizeydd@figls s BtsH j dzd te ts

H O dzdzts G By lssHO wWodzw jlsiqpw o MsCd2 kttse jdz@ Mmce dzOy d
dzj dzdw yYyOfMmlsdy © HOdzdesdz 3jIssH| M toj Odz' des?2  dzOL Bts
[ dzv ddzdydOdzdL Oydw dzgOyOdz' dzr = MC s’ fi)ldzj 2zd g - ©&A

Il Bdz! yRBOdzO®, SCtlststetsy sfdMmr oa0jls MisOlsdmisduyd ME s teOf
Isj 3f J eOlslztej . | Odedetsj VOO lday Hfjlske) ddpdQ to Iy AgEW 1), IS2A]W  HdEY
MCstesMisj2 o § &ZOL Bj ,J (B 'CjO T WS o7y d Iof7 tot@fjfifss s w b |
[ dzv ttOmyy O § dztslsdetsmisd L OWHO o HOdgdzets?2 toj Odzd |
sSsH dzddzj 2 dzse s oL 9o jh doOdedy B OSSO, ddzd »Jj & IstsH
hd?2 BO&Odzn d3d YHE IsiapdetizlgB ¢ W ¥ j © Isof o dpizifls: ¢« . [ 3] ¢ |
B § vdrduimEdd Mes2Mmbe O MdMmisy &g" , ftd {lssd doj d
Ylsts 90y dets Hdzw BRBOMhIsOBdtckzj dii3smisd or MsSCsftesdL o tsHJ

fn
fn
Is
dz
sd . uom
s

KsHO L OC dzv YO g fgzd do L OBMF®O] AOMIsdy’ &jyHE 8 MmsijH

[y Oy O 1 dzj ShtedyujMStsets fsdy dhmfsd LEjlsh
qkj il or MsCks ksydshls: d L YWjiSkkdodtsmls:, O ISOCy
dzr | Emzsedw,j &mﬂ$@m®&$$$BH4&deaO@dd [ jlstsH L G
1 LOMMEsd® o flshistcOdmisoj Abkt! j, EHj, LdOW 1 djCls
dvwjls 4z Chteduj M) fdj, fohmd) UYjcs o f sddgvv
ud Mg sgzv o dud M6 sd3 UmBmB&O@mBSJ [ 4]

wdL
lted ftetsj ydtetso Odzedd + dzj Slsted yd Mésets ftsdzv BBt OIs
ZOCO o wWyj2€60R, HAEY MrtOdz dzdv Issydesfmisd disHJ dzd

[ dzv HodXY Jdedw yOfgsdy dMmytsdz L kzjlsmw k4§ toshy dadgr 2
tod rpzls’ dBjlsHO 1 stedmMO L OCdzs yojlsmw o twOLBdjddd
1 IsOf ©O: MdzOyOdzO o' ff tsdzdg™ j Isfpw  sdzed B zdz' I tsls + dzj €
esMisd §sH HJj2Mlse dj B3 dOicedadstalindc st & dxiarfvdztf dedizi dp© Ssestiz 1
sOCts? fHABH Lotsdzw jls Ctstetej Clsdets EZydlsr 9 Ols! 9 dzd
tcOMr sHddBsMiIsj 2. [ 5]

{fdmOded § tj OdzdL Oyd(

rdzv  toj OdzdL Oydd orh jsfdmOdedes?2 &KBilstsHdSd dhy ts
d d@BtsH]dz §O0tOddzj dz dzse s ftosctcOBBRBJtetso Odzedww MP I .

lrBtste BsSHj dzd MPI B dz sBkMmdztse dzj dz Isj d3, Ylsts 4|
CzOMmisj teso, O OCY] oBLABsYy O ¢ EMsOdtse ¢j dzO O

lreste WL CO ftesctcOBBdctso Odzdwy Rust B' dz sBEMdz

1. Rust dd3jjls ddzlsj testf jtcOBj dz! detsfls! fp wiLr Ctsdz fftots
¥qdo0Oils MPI ;

2.) OtOdzsdtelzjls BjLtsSf OMdesmis: bk tcOo dzj dedw f Od3w Is!
dzdw EddSOd dzr » d&3j m OdzdL diso MdMmlsj s "L Od dsMis e s Odzd

.1 s Ovw  f tcEzfidstsy d lszodzztctso dzgg C/ C+ +

41 tjHBMIsSOo dzv jIs Bsh dzze MdMmlsj g2 MesteC d, lsdzOH

ltcsctcOdizsd3dz 2 SR dzj €M ddBj JIs dBsHEZAZ dzzr MlstelkzC Is|
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i sHEZd thdsedz ~ o ydmdzj dzd 2 ;

T sHlzd dddydoddL Oydd COuLEdMiss 7 §afsisdqdzols
ifsHEZd ©OMyY O { dslsdtshisd d ddas Jtsljtsdeuch’ Y Of
ifsHEd t©OfMyY O {d&jSkteduyj MSBet § sd

I SHEdz? tBdzso dzj dzgdvw CttsteH d dzOls fI]QBtGBfr]ISJ? Y Of
oW dyud Mty ltsBttOyjddy Mz lkzter ftotse tcOdzdidz

pub fn
pic_rust:particles_scatter_gatherzscatter

pub mod pub fn
pic_rust::particles_scatter_gather pic_rust::particles_scatter_gather:gather

pub fn
pic_rust::particles_electric_field::compute_efield

-~

pub fn

pic_rustzparticles_electric_field::fft
/ pub fn
| pic_rust::particles_electric_field:ifft
pub mod
pic_rust::particles_electric_field ——n

pub fn
pic_rust:particles_electric_field::meshgrid

\
pub fn

pic_rust:particles_electric_field:wavevector

pub mod pub fn
\pie_msl:parﬁdes_initializaﬁon pic_rust:particles_initialization::position_distribution

\ pub fn
pic_rustzparticles_initialization:velocity_distribution

pub mod

\

pic_rustzparticles_maotion ] b
pul

pic_rust:particles_motion:push_particles

. WMduifMeos] sltsetOyjdd] mMbtkChkiztr §isciod

AzdzC ydw main d@sHbEzdY thdsedz = o' ydmdzj dzed?2 lse
MlsOdzls, dzj sBatsHdd = Hdzw or ydgmdzj dzd2 o Htekzeda dBSHL
IsOtcdz” 2 L Otcw HROY O figlg EUs'te, s de@Ofiff BOMMO ftoslstsdzO. s tetsdzy
Hdzw dzOMmistes?2Cd OO Istese MddBszdzv ydd, o€ dzs yovw f dz
1L dzj Clstetsdetso, tOLBjte MjlsCd, otcj d3j dedets?2 h Oc, § dgdzd yJ
2O tmdsej HIiBOjoMEts2 HAzdd , HEddkkz HBR] 2O d dzj dze
Bdz detsflsd otej 3 dedetsets h O O. 1 1 IstsdE 34 W0O2dzi ftetsd
L Httkzedrn dsHEzd] 2, djsBritHd® §diedy yodf sddzj dzdv

ANzdzC ydw position_distribution tlsejyoOjls LO ¢
dzed BOJIs dzO o rntsH SCdzdyd mMsets yoOMmlsdy d tOL B3] te HBABJ
Mejdzgj cdtctseo Odedz” d3d C tststeH d dzOIs O dzq .

ANzdzC ydw vel ocit yoOjdsifigvt rd jodzjttt @ud jL20 delf@3y O dz' dz' =
& & § OOdj stcORd Hd&vY dzgj ¥y My Ol Coddyjfmlssts YO
Wstcdzdtolz j Isfpw Istey n d3j toder 2 BOMMde, MHjtey O d2 Mmcj dz
)] fsdssh & BEBELdEORNss MSdR wOMtjH,jdjdd2, f§ Ot
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ANzdzC ydw scatter tjOdzdLiEkzjls or ydmdzj dzadj 1§ dztsls dzts

5B dZOC O 9 VW HF-Q&IOR) .( Cfl dz@ dff to d dzd d3OF s BEAPM ¢ & s ts S UEH ¢k Al
tewH yoOmlsdy, twOLBjt wWyj2¢d, wOLdBjte §ftsdazv d ¢ sddy.
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Nd dBjlssH BBEZOCO o wWyj2¢0n HdAv tBjMfjyjddw oL Odc
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orantH] Wtttdidtokzjlsmw Hobka di3j tedz" 2 @ BOMMde, MBHjtey ON
fsdzv d&z0 yofmlsdyr .

ANzdzC ydw wavevecd dbsH {mcdzdzddzO4 tsdzfzBO d tOL d3j t6 W
d oL otOhN OJIS o tpdditdsotsde?) | o jifhldRada3d(tkis o Odzdz” 2 @ dzO tsfMdztso

ANzdzC ydw eshgrid tsOBISIsOJls M ISty nd3d tedz" d3 dBBOMM
et tMmdase j§ fr]lstds g I& df toeizsRd dgQs'C d. 1 sdzkz yj dedzOw M j Is ¢
HOdzdz" = o l]’tstsfr]ls tcOdzmlso j d My dlk shMdse s Hdv
f dzslsdetsfisd yqd mdzd dedd 4§ tsdzj 2.

ARzdzS ydw fft ftoedded 3O Is sty -n d3d tedz’ 2 dg®ifyd o ,d fpts
v jIs B' Mstetsj ftojsBteOLso Odedj Abkte! j o Istey o B todets B
s ftoj sBteOL O Odzdj Abkte! j ftsfmdzjHBSoOIsjdzt dets 5 €O

[ BcOlsdzOwW s jtcOydw t;sJOdqutsaOdzO o WkdSydd i fft
dOmmde, fHtejHMmMlsOodzj dedzr 2 9 M j CIsteOdz! detsds ff esfls to O dzf
dzedd Abkte! j. ¢ d2Odztse d ydzts l]’tGWd3tsd3Iz ftcj sSBtcOL tso Odgd 8 ,
dzv jsfpw s COYHB2 fd Ity n d3j tedzetsc s Utsta[s]ts.dzm;[sjb;g)&c
ftej HMNIsOo dzj dzd ¥ H Odzdz" = .

ANzdzC ydw compute_efield ftodddd@kOjls dO ornBSH 8
ydod, ftjHmsOodydedzr 2 © M jCltcOd desds f tetsfylstc Odzfls
FtcOo dzj dzdj 1 ZOfMtsdzO.

ANzdzC ydw pusthd dapdz@jilx | da@ ofr SH Istey m d3j tedz" | d3OMMmd
M stesmisw izd yOfMmlsdy, &OMMde, MtsHjtey O d2 ddaW stcd3OY:

5 LOBYH] d BOMMJ vOMmbdy, Hdddzj HBE] O d o] djd
W kde€ ydwe dvejds § sdztsy J dedw d MEstetsmisd yOfmsdy o sty F
dzr 2 iB3jIstsH 1 stedmMO. 1 tojLlzdz O] tOBtlsr WkdeSydd
MsHjtey Ohdj dtser j CtsteHddzOIr d MEtsttMmisd yofmilsdy.

tdLEzdz sOIsr ttOBBIT et OBBASeEts C 5 |

ltcsetcOdgAzdz” 2 S tsd3f dzyg €M B dz ftesls§ Mis d tc 5er Oz Sde@300 T
yd sdadzsyd mdzd Is§ dz' detse s yJ dzlstc© | seotsmds d tedy$ o @ vy J dnsidqf sk
dzr 2 yJjdzlste teOLHjdzy dz dzO Isted tsydtiHd, dd dqdiisls

l.{fydtedn! TPl 2x220¢g

a.CPU406vH jtodzr » ftetsyd MiMstetse | nt el Xeon X5670 c

b.RAM 480 11 DDRS3;

2. yd toj H! xl23099q"

a.CPU:3812vH jtodzr » ftetsyj MitsZesd0 M H tfig nls Xelomo tEDS Yy OMml

b.bRAM: 3648 4,1 DDRA4;

3.JydtegHns "dl 560g10q":

a.CPU: 3620 H jtodzr = sy Mhtstetse I nt el Xeon Gold 6.

b.RA M: 3456 114 DDR4;

Iy bted BsyjtejHd traOBIslsO“Is O tf jtOydsdedets? Mmdf
4.1.1 d kfttOQoadwslsmw § zOdzdtesoh JStsd3 Al tair PBS P

H
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COCHEBCOmRBd 2 SskfdjShm B &z feslsjmMisdtess Odz d

O d3q :

© 0 od d3d U9m0$45&
1.CPU:GY H jtedz" 2 AMD Ryzen 5600X M IOCItsots?2 yYOMmls
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2. RAM: 32 1 DDR4,;
3. {1 4 tc Oy dinx{dis@rdga3oft Wlndows 10 Enterprise Build 19045;
4.1 dzOdzd tec ts 9 fisfrfls: o bztg ldsfy iz
5. MPI MS-MPI 10.1.3.
vy MmMsdesea Odedjy dz2O f JjtemMsdzOdz! desds S s+ ¥ Isjtey BT
fr]isdetsfnlscf ftosctcOBBBdsets CSdRf dzj SMO dz0 tOL dzd ydz' = O
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0 -
30
[ dzv Isjmsdtctseo OdzgdwY or h jEZC OL Odgdz" = o' ydmdzd Isj dz' dz
LOf M jdz Ms Mdzj Hke N ddsd § OO steOdi] :
i1 dztsls dzts yls ‘1T aPOMels d y :
T ] BB J cOIskztc© 100elj CIstctsdzts @ :
Tuj B j tOkzieV, d sdzso :
it OL d3g te 7A7RIBE ( :
il tej d3d dedztda R 10M @ :
issdzd yj Mlseats ot 584 dzdzr = " OG 59 :
1 sfpdzj L Ooe jteh jdedw IsjfMisdtetseo Odedw B dzd f tsczlzyj dz
1.fyjted H! "bl 2x2209g7q"
a.ltejhw orf ftsdzdej dedW: 13. 47 Mmj S lzdeH;
b.s sdzd y iy estelz’ L s Odgdzets?2 f OBWIsd: 240. 43 41 ;
cC.stsdzd yJ mlso ts tst]’;tGqu’Q M f zZOe O h j2 IssySts?2 o M
2.{ydteju' "x1230g9qg"
a.ltejhw orf ftsdzdej dedwW: 6. 33 MmJ ¢ kzdzH;
b.stsdzd yi Mlsets dMmf sdz! L so Odzdzs?2 fORBYIsd: 456. 23
Cstsdzdyj mMmseats s jtcOyd?2 M f dz0e O ALPR/S;IstsyS ts2 o M
3. JydtedHns "dl 560g10q"
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b.stsdzd yi Mlsets dMmf sdz! L s Odzdzs?2 f ORBYIsd: 720. 27
Cstsdzdyj mMseats s jtcOYyd?2 M f dz0s O h j2 IssySts?2 o M
4.1 jtemsdzOdz! dgr 2 Ctsd3f ' ¥ Isj te
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