


in engineering calculations. Several illustrative problems are analyzed to demonstrate the effectiveness of
the proposed approach. The results confirm that the analytical method provides a reliable and systematic
framework for determining unknown forces and ensuring equilibrium conditions in various mechanical
systems.
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MUHANDISLIK HISOB-KITOBLARIDA BIR NUQTADA KESISHUVCHI KUCHLAR
TIZIMINING MUVOZANATINI TAHLIL QILISH METODOLOGIYASI

Annotatsiya. Ushbu magolada statikaning asosiy masalalaridan biri bir nugtada kesishuvchi kuch-
lar sistemasining muvozanati har tomonlama tahlil gilinadi. Tadqiqot kuchlarni koordinata o ‘qlari bo ‘yi-
cha proyeksiyalashga asoslangan analitik usulning nazariy asoslari va amaliy qo ‘llanilishiga garatilgan.
Mazkur usulning anigligi, samaradorligi va muhandislik hisoblaridagi qgo ‘llanilish imkoniyatlariga alohi-
da e ’tibor berilgan. Taklif etilgan yondashuvning samaradorligini ko ‘rsatish magsadida bir nechta namu-
naviy masalalar tahlil gilingan. Olingan natijalar analitik usul turli mexanik tizimlarda noma 'lum kuchlar-
ni aniglash va muvozanat shartlarini ta’minlash uchun ishonchli va tizimli vosita ekanligini tasdiglaydi.

Kalit so‘zlar: statika, kesishuvchi kuchlar sistemasi, muvozanat, kuchlarning proyeksiyasi, analitik
usul, teng ta’sir etuvchi kuch.

METOJ0JIOI'UsA AHAJIM3A PABHOBECHUA CUCTEMbI CXOJAIINXCA CUJI B TOUKE
B UH’)KEHEPHBIX PACUETAX

Annomauus. B oannoii pabome npedcmaeiien 6ceCHOpOHHIT AHANU3 OOHOT U3 PYHOAMEHMANbHBIX
30004 CMAMUKU— PAGHOBECUSL CUCHIEMbI CXOO0AWUXC CUll 8 OOHOT mouke. Hccredosanue cocpe0omo4eHo
HO Meopemu4eckux OCHO8AX U NPAKMUYECKON Peanu3ayuu aHATUMUYeCK020 Memood, OCHOBAHHO20 HA
nNpoexyusax cui Ha koopounamueie ocu. Ocoboe sHuManue yoeisemes moYHocmu, 3¢pexmusHocmu u npu-
MEHUMOCIU OAHHO20 MEMOOd 8 UHIHCEHEPHBIX pacyemax. Paccmompenvl munoguie 3a0a4u, OeMOHCMPU-
pyrowue 3¢hgexmueHocms npeonoHcenHo20 nooxooa. Ilonyuennvie pe3yibmamsl NOOMEEPIHCOAIOM, YO
AHATUMUYECKUT MEMOO AGIACMCA HAOCHCHBIM U CUCMEMAMUYECKUM UHCHPYMEHMOM Ol OnpeoeneHus
HeU38eCmHbIX CUIl U 00eCcneyenus YCI08Ull PAGHOBECUS 8 PAZTUYHBIX MEXAHUYECKUX CUCTEMAX.

Knrouesvie cnosa: cmamuxa, cucmema cXo0auuxcs Cuil, pagHogecue, NPOeKyls Cul, QHATUmu4ec-
KUl Memoo, pagHOOeHCMEYouds CIICL.

Introduction. In engineering and technology, the study of forces acting on bodies is of great
importance. In particular, a system of forces intersecting at a point is one of the fundamental concepts of
mechanics [1-3]. Such systems are widely used to determine the equilibrium of bodies, evaluate the
strength of structures, and solve various mechanical problems [4-6]. A system of intersecting forces refers
to a situation in which the lines of action of all forces meet at a common point. By analyzing such a system,
it is possible to determine the resultant force, its direction, and its overall effect. This plays an essential role
in practical engineering calculations [7]. This article examines the system of intersecting forces at a point,
its main properties, and its equilibrium conditions.

Research methodology. The laws of statics, particularly those related to force equilibrium, are based
on the fundamental works of scientists such as I.Newton and J.L Lagrange. This study employs an
analytical method based on projecting forces onto coordinate axes [8]. Compared to graphical and
geometric methods, the analytical method provides more accurate and systematic results.

The analysis shows that, to determine the resultant force, it is necessary to calculate the sum of the
projections of all forces on the coordinate axes [9].

ZE’y =0, R, :ZEx
Ry - Z Fiy
For example, when analyzing forces acting on the base of a vertical column, the horizontal
component of a force can be determined using trigonometric relations. R, = I -cosa + I, + I, - cos
In equilibrium conditions, the sum of force projections along each axis must be equal to zero.
Z Ex =0, Z E’y =0,

Research methodology. I. Vertical column (wire and rod system). Three forces act at point A of
the structure. F; = I, = F, = 10N . These forces lie in the same plane and are applied at specific angles.

o = 60° The task is to determine the horizontal projection of the resultant force. sin 60° =~ 0,866 (Fig 1).
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II1. Solution. Three forces act at the node: a tension force directed to the left, a tension force directed
to the right, and a downward gravitational force. Since the system is in equilibrium, the sum of the
projections of all forces along each axis must be equal to zero. By resolving the forces into horizontal and
vertical components and applying equilibrium conditions, the unknown force is determined using
trigonometric relationships.

~T,-sina+71,-sinf=0, T,=G, 1, =G,
_Gysina

G, sina =G, -sin f Gy =———
sin 8

i 55*sin(75"
G, = &S 557 Sm(o ) < 61.34N
sin sin(60")

Answer: (as obtained from calculations) G; = 61.34N

In this problem, the equilibrium of a system of forces transmitted through pulleys is analyzed. The
forces acting at the node are resolved into horizontal and vertical components, and equilibrium conditions
are applied. The results show that the equilibrium depends directly on the directions and angles of the ropes.
By correctly analyzing these parameters, unknown quantities can be accurately determined.

Conclusion. Three main methods are used to analyze a system of intersecting forces at a point:

sthe geometric method;

sthe graphical method;

sthe analytical method.

In practice, the most effective approach is the analytical method, which is based on resolving forces
into components using trigonometric functions. Such systems are widely encountered in building structures,
mechanical devices, lifting systems, and various engineering applications. A clear understanding of systems
of intersecting forces provides a solid foundation for studying more advanced topics in mechanics. It helps
explain the interaction of forces, the laws of equilibrium, and the nature of physical processes in a deeper
and more systematic way.
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INFLUENCE OF AN INTERFACIAL SIO: LAYER ON CHARGE TRAPPING AND LEAKAGE
CURRENT IN SEMICONDUCTOR-DIELECTRIC STRUCTURES

Annotation. The continuous scaling of semiconductor devices requires the use of materials with high
dielectric permittivity. In this regard, titanium dioxide (Ti0:), due to its high dielectric constant, is
considered a promising material for metal—dielectric—semiconductor (MDS) structures. However, the
direct contact of the TiO: layer with the silicon substrate leads fo an increase in the density of interface
states, an increase in leakage current, and the appearance of hysteresis in capacitance—voltage (C-V)
characteristics. In this work, the improvement of interface quality by introducing a thin silicon dioxide
(8i02) interfacial layer between the silicon substrate and the TiO: dielectric layer is considered. Within the
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