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TECHNICAL SCIENCES

THE EVOLUTION OF QUANTUM COMPUTING SYSTEMS
Tekayev A. (Turkmenistan)

Tekayev Arslan - independent researcher,
ASHGABAT, TURKMENISTAN

Abstract: The evolution of quantum computing represents one of the most transformative
shifts in the history of information technology, moving from theoretical physics to practical
engineering. At its core, quantum computing utilizes the principles of superposition and
entanglement, which allow for processing power that transcends the binary constraints of
classical systems. While classical computers rely on bits that exist in a state of either zero or
one, quantum computers use qubits. This foundational change enables the exploration of
vast computational spaces that were previously considered inaccessible, marking a new era
in scientific calculation.

Keywords: quantum computing, qubits, superposition, entanglement, hardware
architectures, superconducting loops, trapped ions, decoherence, cryogenic cooling,
dilution refrigerators.

IBOJIIOIUA KBAHTOBBIX BBIYUCJIIMTEJBHBIX CUCTEM
TekaeB A. (TypkmeHnucran)

Texaee Apcnan — He3a8UCUMBLIL UCCIE008AMEND,
2. Awxabao, Typxmenucman

Annomayun: 380110YuUs KEAHMOBLIX GbIYUCIEHUL Npedcmasisem cobou 00UH U3 CAMbIX
SHAYUMENbHBIX  COBUSO8 8 UCHOPUU UHQPOPMAYUOHHBIX MEXHONO02UL, Nepexo0 om
meopemuyueckol QuU3UKU K Npakmuueckou uHicenepuu. B ceoeii ocnose keamnmoguie
BbIYUCTEHUS UCHONB3YIOM RPUHYUNBI CYNEPROUYUY U 3ANYIMAHHOCHU, KOMOPbLE NO360SI0M
00CmUYb GLIMUCTUMENLHOU MOWHOCU, GbIX00SWel 3d PAMKU OUHAPHLIX 02PAHUYEHUL
Kaaccuyeckux cucmem. B mo epemsa Kak Knaccuueckue KOMNbIOMEPbl NONA2AIOMCA Ha
bumul, cywecmsylowue 6 COCIMoaHuu aubo Hyas, b0 eOuHuYbsl, KEAHMOGbIE KOMNbIOMEPbl
ucnonvsyiom Kyoumwsl. Omo @dyHoameHmanvHoe U3MeHeHue NO360Aem UCCAe008amb
00WUpHbIE BLIYUCIUMENbHBIE NPOCMPAHCMEA, KOMOpble panee CHUmanuch He0oCHYnHbIMU,
3HAMEHYSI HOBYIO 9PY 8 HAYUHBIX GbIYUCTIEHUSX.

Knioueevie cnoea: keanmogvie 6vbluucieHus, KyOumvl, CYNepnosuyus, 3anymaHHOCHb,
annapamuvie apxXumeKmypbl, C6epXnpo8ooaujue nemi, 3ax6a4eHHble UOHbL, 0eKO2ePeHYUs,
KPUOLEHHOE OXAAdNCOeHUe, XOL0OUTbHUKU C pa30asieHueMm.

UDC 69

The historical trajectory began in the early 1980s when visionaries like Richard
Feynman and Yuri Manin proposed that simulating quantum systems would require a
computer operating on quantum mechanical principles. These early concepts were largely
abstract, serving as a framework for future researchers to contemplate the physical
limitations of classical silicon-based architectures. Throughout the nineties, the development
of Shor’s algorithm and Grover’s algorithm provided the first concrete evidence that
quantum devices could outperform classical ones. This theoretical bridge was essential for
proving that quantum computing was not merely a scientific curiosity but a potential
powerhouse for industry [1].

In the early two thousands, the focus shifted toward the physical realization of these
systems, leading to experiments with trapped ions and nuclear magnetic resonance. These
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initial hardware implementations were highly unstable and extremely difficult to scale, often
failing to maintain the delicate state of quantum coherence for long. Scientists struggled
with the "noise" of the environment, which caused qubits to lose their quantum state, a
process known as decoherence. Despite these hurdles, each experimental iteration provided
critical data regarding the stability of different physical systems, laying the groundwork for
modern cryogenics and error correction.

Superconducting circuits emerged as a dominant hardware platform in the mid-two
thousands, fueled by advancements in nanofabrication and material science. Research
laboratories began developing qubits based on Josephson junctions, which allowed for rapid
operation speeds compared to trapped ions. This approach benefited significantly from the
existing manufacturing infrastructure of the classical semiconductor industry, making
scaling a more tangible goal. As a result, the number of qubits in functional processors
began to grow, albeit at a slow and steady pace that demanded incredible precision [1]..

The concept of "quantum supremacy" became the primary goal for researchers in the
twenty-tens, culminating in breakthroughs that demonstrated quantum computers
performing specific tasks faster than the world’s most powerful supercomputers. While
these initial demonstrations were limited to narrow, specialized mathematical problems,
they were monumental proofs of concept. This period marked the transition from laboratory
science to competitive industrial development, as governments and private tech giants began
pouring billions into quantum research. The race to achieve reliable and scalable systems
had officially begun on a global scale.

Error correction represents the current "holy grail" of quantum computing research, as
qubits are inherently fragile and prone to frequent mistakes. Modern strategies involve
grouping multiple physical qubits into a single, highly stable logical qubit to detect and
rectify errors without destroying the quantum information. This multi-layered approach to
hardware architecture is exceptionally complex, requiring sophisticated control electronics
that can manage thousands of operations per second. Solving the problem of error correction
is widely considered the final barrier before quantum computers can be used for broad, real-
world applications.

Topological qubits, a more recent and speculative direction in the evolution of hardware,
aim to provide intrinsic protection against decoherence. By utilizing exotic particles known
as anyons, these systems theoretically store quantum information in a way that is resistant to
localized interference. While experimental evidence for these particles remains challenging
to capture, the potential for a "naturally" fault-tolerant system is incredibly compelling.
Many researchers believe that this path could eventually lead to the most robust and scalable
quantum architectures in the long-term future [2].

The development of cryogenic infrastructure has been an silent but essential component
of this evolution, as most quantum systems require temperatures near absolute zero. This
necessitates the use of dilution refrigerators that can maintain extremely cold conditions
while allowing for the complex wiring required to address individual qubits. Innovations in
thermal isolation and microwave delivery have enabled systems to house hundreds of qubits
while keeping the environment stable. Without these engineering feats in cryogenics, the
progress of superconducting quantum processors would have been fundamentally stalled.

Cloud-based quantum access has democratized the field, allowing researchers and
developers around the world to run experiments on real quantum hardware. Platforms that
offer remote access to quantum processors have accelerated the pace of software
development and algorithm testing by orders of magnitude. This accessibility has fostered a
global community of quantum programmers who are learning to think in terms of qubits
rather than bits. By removing the need for physical access to a lab-based system, cloud
integration has successfully turned quantum computing into a scalable service [3].

Hybrid quantum-classical algorithms are currently the most practical bridge between
current hardware and future fault-tolerant systems. These algorithms offload only the most
computationally intensive parts of a task to the quantum processor while letting classical
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computers handle the rest. This approach allows users to gain value from "Noisy
Intermediate-Scale Quantum" (NISQ) devices, even before full-scale error correction is
achieved. Consequently, many industries, including chemistry and finance, are already
beginning to explore how hybrid workflows could optimize their current business processes.

Quantum simulation of chemical and molecular structures stands out as the most
promising early application of this evolving technology. Simulating the interactions of
atoms for drug discovery requires a degree of precision that classical computers struggle to
emulate due to the exponential complexity of quantum mechanics. By mapping molecular
orbitals directly onto a quantum processor, scientists hope to discover new catalysts and
materials that are currently beyond our reach. This could lead to a revolution in everything
from carbon capture technologies to the creation of ultra-efficient batteries [4].

Financial services are also looking toward quantum optimization algorithms to transform
portfolio management and risk assessment. The ability to simulate millions of market
scenarios simultaneously could allow firms to reach optimal investment strategies far more
effectively than classical Monte Carlo simulations. While the hardware is still maturing, the
algorithmic development for these financial models is proceeding rapidly. Once stable
hardware is available, the financial sector is expected to be one of the first to implement
large-scale quantum solutions.

Cryptography is perhaps the most famous and controversial application, given that
quantum computers could theoretically break traditional RSA encryption. This looming
threat has triggered a global rush toward "post-quantum cryptography,”" which focuses on
creating encryption algorithms resistant to quantum attacks. The evolution of quantum
computing has thus forced a simultaneous evolution in digital security standards, ensuring
that data remains protected in a post-quantum world. This proactive approach to
cybersecurity is essential for maintaining global digital trust as quantum technology
matures.

The role of artificial intelligence in quantum development cannot be overstated, as Al is
being used to optimize the control and calibration of quantum processors. Machine learning
models can adjust the microwave pulses used to manipulate qubits in real-time to minimize
error rates. This synergy between Al and quantum computing creates a feedback loop where
each technology accelerates the development of the other. The evolution of quantum
systems is now increasingly dependent on the ability of classical Al to manage their
immense complexity [5].

Materials science is also playing a critical role, as the search for new substrates and
materials to support qubit stability continues. Researchers are exploring everything from
specialized crystalline structures to new metallic alloys that could serve as the foundation
for future processors. Every advancement in material purity or thermal management results
in a measurable increase in qubit lifespan. This interdisciplinary approach, combining solid-
state physics with precision manufacturing, is the true engine driving the modern quantum
revolution.

The scalability challenge persists as the defining struggle of the current generation,
moving beyond the prototype stage to industrial-sized machines. Engineering a system with
thousands or millions of qubits requires overcoming massive hurdles in thermal
management, signal interference, and power distribution. This is no longer just a physics
problem; it is a monumental systems engineering challenge that spans decades. The industry
is currently in the "mainframe era" of quantum computing, preparing for the day when these
systems become modular and accessible.

Quantum sensing is an often-overlooked application that is evolving alongside
computing, offering extreme precision in measurement. Because qubits are incredibly
sensitive to environmental changes, they can function as sensors for magnetic fields,
gravitational waves, or minute biological shifts. This capability is already finding
applications in medical imaging and geological surveying, providing value even before
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universal quantum computers arrive. The evolution of quantum technology is therefore
multi-faceted, with sensing providing early-stage commercial returns for the industry.

Interdisciplinary education is vital for the continued evolution of the field, as it requires
a blend of physics, computer science, and engineering skills. Universities and specialized
bootcamps are now training a new generation of "quantum-native" developers who can
bridge the gap between theory and code. This pipeline of talent is essential to convert
current experimental machines into tools that can actually solve industry-specific problems.
The shift toward workforce development is a clear signal that quantum computing is moving
toward a more mature phase of its lifecycle [6].

The energy consumption profile of quantum computers, particularly their cooling needs,
is a subject of growing environmental and architectural consideration. As these systems
move out of dedicated laboratory settings, engineers must find ways to optimize the power
footprint of the supporting infrastructure. This effort to create "green quantum" computing
involves rethinking the thermodynamics of dilution refrigerators and the efficiency of
classical control electronics. Sustainable engineering practices will become a standard part
of the quantum hardware design process in the coming decade.

Standardization in the quantum software stack is also evolving, with programming
languages like Qiskit and Cirq becoming widely adopted. These frameworks allow
programmers to write code that can run on various types of quantum hardware, masking the
complexities of the underlying physical qubits. This abstraction layer is similar to the early
development of high-level programming languages for classical computers. Standardization
is absolutely critical for growing the ecosystem and enabling software portability across
different machine architectures.

Quantum networking, or the "quantum internet," is the next frontier, promising secure
communications protected by the laws of physics. By using quantum entanglement to
transmit information, researchers are working on networks that are immune to
eavesdropping [7].

Global competition and the "quantum race" between superpowers are significantly
accelerating the pace of development. Nations are treating quantum technology as a pillar of
national security, similar to the space race of the mid-twentieth century. This has led to
massive government subsidies and the creation of specialized "quantum corridors" that bring
together academia and private industry. While this competition is intense, it has provided the
massive capital injection needed to push through the hardest engineering bottlenecks

Conclusion

In conclusion, the evolution of quantum computing is a testament to the persistence of
human ingenuity in the face of extreme scientific complexity. From the initial theoretical
proposals to the robust, error-correcting machines of the future, this journey has spanned
decades of dedicated research and engineering. While the road ahead remains challenging,
the progress achieved so far suggests that we are entering a new paradigm of computational
capability. Quantum computing will eventually stand alongside classical systems, opening
doors to a future that we are only just beginning to imagine.
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Abstract: This article discusses the development and improvement of an automatic
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BBenenue

CunoBble  TpaHcpOpMAaTOpBl  SIBJIAIOTCS OCHOBHBIMH  DJIEMEHTAMH  COBPEMEHHBIX
SHepreTndeckux cucreM. OHHM HUCNONB3YIOTCS JUIA TIOBBIICHHUS WIA TTOHWKEHHS
HaIpsDKEHUS TIPY TIepeiade U paclpeieIeHUH JIEKTPUUECKOH SHEPTUH U KaK MIPaBHIIO, OHU
BECHhMa HAIC)KHBI.

CoBpeMeHHas TEXHHYECKas IUArHOCTHKA Kak OONacTh 3HAHMH, 3aHHMMaeTCs Teopueil,
METOJlaMH W CPEJICTBAMHU OOHApyKeHHS W TOHCKa Je(eKTOB, MOJ KOTOPHIMU CJIEAYET
MOHUMAaTh JI000€ OTKIOHEHHE XapaKTePUCTHK OOBEKTa OT 3aJ@HHBIX XapaKTEPUCTHUK.
YcTaHOBIEHHE HECOOTBETCTBHS MapaMETPOB U XapaKTEPUCTHK O0BEKTa — OJHA W3 3ajau
JTuarHoctupoBanus [1].

[TosToMy oOnHOM W3 aKTyalbHBIX 33Ja4 TIOBBIIICHHS HAJEKHOCTH M KauecTBa
(YHKIIMOHMPOBAHUS DJICKTPUUYECKUX CHCTEM SBISIETCS OLCHKA OKCILTyaTal[MOHHOH
HaJeKHOCTH Uil ydeTa €e NpH NPOEKTHPOBAHWHM W COBEPLICHCTBOBAHHUHM CHCTEMBI
TEXHUYECKOTO OOCITY>KMBaHMS M PEMOHTA TpaHCHOPMATOpOB [2].

MexaHndeckne KojieOaHMs, BO3HHMKAIOIIME B CHJIOBBIX TpaHc(opmaropax, SBISIOTCS
OHMM W3 JMAarHOCTHYECKHX [OKa3zaTelel, MAloMuX BaXHyI0 HH(opmamuio 00 ux
TEXHUYECKOM COCTOSIHMH. [1OBBIIEHHBIH YpOBEHb BHOpAIMM MOXET CHTHAJIM3UPOBATH O
Hayajie OMNACHBIX IPOIECCOB, TaKMX KaK OCIallieHHe aeTaieil cepaedyHHKa, aedopmarius
OOMOTKHM WJIM HEHMCIPABHOCTh M30JSMU. [103TOMY MOCTOSHHBIA M TOYHBIA KOHTPOIIb
BUOpaluu TpaHchopMaTopa SIBISETCS BaKHBIM (DAKTOPOM MOBBIIICHUS HAJ/IEKHOCTH
CHCTEMBI 3JIEKTpOCHaOKeHusl. TpaJMIIMOHHBIE METOJbl MOHHMTOPHHTA B OOJIBIIMHCTBE
Clly4aeB OCHOBaHbl Ha PYYHBIX H3MEPEHHUSX, KOTOPBIE OTIMYAIOTCS TPYIOEMKOCTHIO H
PECYpPCOEMKOCTBIO, a TAKKE OTPAHNYEHHOCTHIO BO3MOKHOCTH PaHHETo npexynpexaeHus. C
JpYyroii CTOPOHBI, COBPEMEHHBIE aBTOMAaTHU3MPOBAHHBIE CHCTEMBl MOHHTOPHHIA ITOMOTAIOT
Ipe/ICKa3bIBaTh HEMCIPABHOCTH IyTeM cOopa, 00padOTKH M aHAJIN3a NapaMeTpoB BHOpauu
B PEXHME peabHOro BpeMeHH. Takoil MoJxoi IMO3BOJISIET YBEIWYUTH CPOK CIIY>KOBI M
3¢ PeKTUBHOCTH TpaHCPOPMATOpa, CHU3UTH 3aTpaThl HA TEXHHUYECKOE OOCITy)KHBaHHUE, a
TaKke N30exaTh aBapUiHBIX cuTyaluid. Hacrosiiee nccienoBaHue HamnpaBieHO Ha OLEHKY
TEXHUYECKUX PEIICHHH aBTOMAaTHYECKOr0 MOHHMTOPHHIa BHOpanuu TpaHchopMaTopos,
paccMOTpeHHe METOJIOB IU(PpPoBOil 00paboTKkKM WMH(GOPMAIUK AaTIMKOB U OTpEJesieHUe
3¢ GEKTUBHOCTH UX MPAKTHIECKOT0 MpUMeHeHHs [3].

Metonojiorusi. B xonme uccnenoBanns ObutM pa3pabOTaHBl KOMITOHEHTHI CHCTEMBI
MOHHUTOpPHHIA,  TPEAHA3HAYEHHOW  JUIsi  aBTOMATHYECKOr0  KOHTpOJs  BHOparmii
TpaHcopmaropa, 1 IPOBEACHBI IKCIIEPUMEHTAIIBHbIC UCIIBITAHUSI HA WX OCHOBE. JlJist 3TOi
1enn ObUTM BBIOpaHBI aKCENIEPOMETP M Ibe303JICKTPHUYECKHE JAaTYUKH, IpeJHa3HauYCHHbIE
JUIsl 0OHapyXeHUs] BUOPALMOHHBIX ITPOIECCOB, @ UX TEXHWYECKHE XapaKTEPUCTHKH ObLIH
aIalTUPOBAaHBl K YCIOBUSM OKCIUTyaTallMu TpaHcdopmaropa. AHAJIOTOBBIE CHUTHAIIBI,
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MOJYYCHHBIC OT AJAaTYHUKOB, PErUCTPHUPOBAINCH C BBICOKOM TOYHOCTBIO C MOMOIIBIO MOAYJIA
OIII/I(I)I)OBKI/I, 1 aHAJIM3UPOBAJIUCH UX CIICKTPAJIbHBIC 1 BDEMCHHBIC U3MCHCHUA.

OumdpoBHa

|

BoiABNEHME aHOMANKMH

Puc. 1. Mooenv cnekmpanvHo2o ananusa UOPaAYUOHHO20 CUSHAA.

[IporpammHOE oOecrieueHHE CHCTEMbl OCHOBBIBAJIOCH Ha AITOPUTMAaX (IIbTPALUH
CHTHAJIOB, IIyMOIIOJaBJICHUS] M aBTOMATHYECKOTO ONpEAeICHHs MapaMeTpoB Budpamun [4].
JlaHHBIE HETPEepBHIBHO TEPEAABAINCh Ha [EHTPAIbHBIH CEepBEp MOHHUTOPHHIA, TIE
00pabaThIBAUCh C IMOMOMIBIO IUPPOBOH 0OpabOTKM M MOAETH OOHAPYKCHHS aHOMAIHH.
Kpome Toro, B xome »KCIEpHMEHTa M3MEPSIINCh W3MEHEHHS BHOpAaUM IIPH PasMIHBIX
YCIOBUSIX Harpy3KH, a TakKe CPaBHHBAJINCH YYBCTBHTEIBHOCTh M TOYHOCTH cuCTeMBbl. Ha
OCHOBE TOJIyYEeHHBIX pe3yJbTaToB ObLIa ONpenesieHa 1eJeco00pa3HOCTh U MPAaKTHYECKOe
NPUMEHEHHE aBTOMAaTU3UPOBAHHOM CHCTEMbl MOHHUTOPHUHTA.

PesyabTaThl. PaspaboranHas B XoJe UCCIEIOBaHMA AaBTOMAaTHYeCKas CHCTEMa
MOHHUTOpPHHIa  BHOpalMd  HPOJEMOHCTPHPOBAJIA  BBICOKYIO  YYBCTBUTEIBHOCTH B
00Hapy)X€HHH MEXaHHYECKOro BHOPAIMOHHOTO COCTOSIHUS TpaHcdopmaropa B pealbHOM
BpeMeHU. B xome WCHBbITaHWIT pPEerucTpUpoOBaMCh W3MEHEHHS aMIUIUTYIbl W YacTOTHI
BUOpallMM TpU Ppa3IWYHBIX YPOBHSAX Harpy3ku. LludpoBele GUABTPEI, yaydmraonme
Ka4yecTBO CHTHaja, IMOJy4aeMOro OT JaTYMKOB, CHU3WIN YPOBEHb IIyMa B CpeaHeM Ha 27—
34%, 9To mo3BoMmIIO0 GoJiee TOUHO BBISABIISATH aHOMANWU BUOpanuu. beuto oTMeueHo, 4To ¢
YBEIIMYCHUEM HArpy3kd HWHTEHCHBHOCTH BHMOpanuy Bo3pacTajla HE3HauWTEIbHO, a B
ciry4asx, OJM3KHUX K 0TKa3y, aMIUINTY/a 3HAYUTEIIFHO YBEINIUBAIIACK.

IInardpopma MoHMTOpHHTa aocturia To4HOCTH 92,4%, uyBcTBHTENbHOCTH 89,7% u
cneuduunocty 94,1% npu aBTOMAaTHYECKOM OOHAPY)KEHHH aHOMAIMA. DTH PE3yJIbTaThl
CBHUJICTCIILCTBYIOT 00 J(PQPEeKTHBHON paboTe CHUCTEMBbI JaKe B PEAIbHBIX YCIOBHIX
SKCIUTyaTallii. AHAJIW3 TapMOHHYECKOTO COCTaBa CIIEKTpa BHOpAaIMK ITO3BOJIMII TOYHO
BBISBJIATh HPU3HAKM HM3HOCA TOALIMITHHUKOB, OCIA0IeHHsS KOHCTPYKTHBHBIX JJIEMEHTOB H
JucOanaHca MarHUTHBIX CHIL.

Yckopenne, M3MEpPEHHOE aTYMKOM BHOpaluu (akcelepoMeTpoM), npeoOpasyercs B
CKOPOCTB M CMelIeHHe BUOpaIK IIPH MHTETPUPOBAHUH 110 OIIpEAEIeHHOH YacToTe [5].

Yckopenune — CkopocTh

_ A(w)
V=52 )
Cxopocts — Ilepemerienue
_ V(W
X@="2 @
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rne, A(w) - yckopenue kosebanuii (M/c?), V(w) - ckopocTh KoeOaHuH,
X(w) - cmemenue konebanuii (M), a fo =2zf - yriioBas yacrora.
D11 HOpPMYIBI UCTIONB3YIOTCS TSl OLICHKU CIIEKTpa KOoeOaHuil cepeYHHKa 1 0OMOTOK
TpaHc(hOpMaTOpa, BEI3BAHHBIX 3MEKTPOMATHUTHBIMHU CHIIAMHL.
Korzma TOKk ¥ MarHHTHOE TOJie B3aMMOJACIHCTBYIOT BHYTPH TpaHc(opmaropa, 0OMOTKH

TIOJIBEPTAIOTCS BO3ACHCTBHIO CHITEI JIOpeHIIa, 1 BO3HUKAIOT KOJICOaHNS:

F=I-B-L

3)

rae, F - snexTpomarautHas cuna (H), Ber3siBaromas BuOpanuio, / - TOK B KaTymike (A),
B- marnutnas nanykuus (T), L - nyinHa npoBogHAKA (M).
Kommnonent BubOpanuu tpancopmaropa ¢ vacrorod 100 I'i cozmaercs n3MeHeHHEM
STOMN CHJIBI C YABOCHHOH 4acTOTOM.
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VYpoBeHE 3arpy3Ika

Ta6nnuax II0Ka3aHO  HU3MCHCHHC

3¢ (HEKTUBHOCTH CUCTEMBI B 3aBUCHMOCTH OT YPOBHSI HAIPY3KH.

rapameTpoB

BHOpanuu U

Tabauya 1. Amnaumyoa eubpayuu 6 3a8UCUMOCIU O YPOBHS HASPY3KU.

3arpy3ka, (%) Cpennss aMIUIMTYAA, MaxkcumajibHasi aMILINTY 1A, (MM/c)
(Mmm/c)

0 0.82 1,15

25 1.34 1,89

50 2.10 2,85

75 2.92 3,64

100 3,41 4,12

Tabnuya 2. Dgppexmuenocms o6pabomku cucnaa.
IToka3zaTens o puiabTpanun Mocae Wsmenenne
pan ¢puabTpanuu (%)

Yposens myma (dB) 14,7 10,1 -31,3
M30bITOK TApMOHHK B CIIEKTpE Beicokuii Huskuit -27,8
KOS(bd)I/ILEI/IBHT TOYHOCTH 0.71 0.92 1296
AHOMAJIHH

3akiouenne. B nmanHOM wuccienoBaHmM Obuta pa3paboTaHa aBTOMATH3UPOBaHHAS
crcTeMa MOHUTOPHHTa BUOpanuu TpanchopMaTopa 1 MpoaHaIM3UpOBaHa ee TEXHUUEeCKas U

JarHocTuyeckas 3(PQPEeKTHBHOCTS.

[IpennmoxkeHHBI TOAX0J oOOecrmeuynBaeT TOYHBIN

MOHHUTOPUHI' 3a CYET HU3SMCPCHUA BI/I6paI_[HOHHLIX CUTr'HaJIOB B PpC€ajibHOM BpPEMCHU,
I.IPI(l)pOBOﬁ q)nnmpaunn, YaCTOTHOI'0 aHaln3a W aJropuTMOB PpaHHETO 06Hapy>1<eH1/1;1
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HencnpaBHocTeil. Ha ocHOBe NaHHBIX, IOJYYEHHBIX OT AATYMKOB, OBUIO JOKa3aHO, YTO
MOXHO ONPEAENATh ANHAMUKY MEXaHMYECKUX BHOpAIMi, BOSHUKAIONINX B CEPACYHHUKE U
00MOTKax TpaHc(OopMaTopa, M HaJIe)KHO OOHAPY)KUBATh MPU3HAKK BUOpalH, XapaKTepHbIE
JUISL 3JICKTPOMAarHWTHOM Harpy3kd, HEpPaBHOMEPHOCTH MAarHUTHOT'O MOTOKA, OcialieHHs
KOHCTPYKTHUBHBIX 3JIEMEHTOB WU OBPEXKICHHS H30JISLIUH.

Pe3ynbTaThl OKA3BIBAIOT, YTO AaBTOMATH3UPOBAHHBIH MOHHUTOPHHI BUOPALMU BaXKEH AJIS
TOYHOHM OLEHKH TEXHHYECKOTO COCTOSHHMS TpaHC(HOpMAaTopa, NPelOTBPalICHHs aBapHHHBIX
OTKa30B ¥ CHW)KCHUS 3KCIUTyaTAallMOHHBIX pacxonoB. [IpemioxkeHHast cucteMa MOXeT OBITh
MHTETPHPOBaHA B CYIISCTBYIOIIME IIPOM3BOJICTBCHHBIC IPOLECCHl M  CIIOCOOCTBYET
TIOBEIIICHIIO 0E30MaCHOCTH, HAAEKHOCTH M OecrepeOOWHOrO SJICKTPOCHAOKEHHS Ha
BBICOKOBOJIETHBIX HOJACTAHIHUSX. B Oyaymem cucTeMa MOXET OBITh JONOJIHUTEIBHO
ONTHMU3UpPOBaHA Ha OCHOBE MCKYCCTBEHHOTO HHTEIICKTA, JONOJHEHA MOJCISIMU
MPOTHO3UPOBaHMS OTKA30B, a €€ 3(p(HEeKTHBHOCTH MOXKET OBITH JOMOJHUTEIHHO MOBBIIICHA
3a CUeT PacIIUPEHUsI CETH MOHUTOPHHTA.
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23130 Anuna Cepeeesna - cmyoenm,
DI'BOY BO «Apmasupckuil 20Cy0apcmeeHHblll Neda2o2uyecKutl yHugepcumeny,
2. Apmasup

Annomayua: 6 cmamve paccmampuaemcs 36010yl MEKCMOGLIX NPAKMUK @ KOHMeKCme
passumus  ecepmenesmuxyu U Quionocuu. Anaruzupyemcs Hymv 2epMeHesmuKu om
KOHKpEMHOU MemoOuKy unmepnpemayuy mexkcmos 00 @QuiocoQckozo HanpasieHus u
MeMOOON02UUECKOT OCHOBbL 2YMAHUMAPHO20 3HAHUS.

Knwouesvle cnoga: ucmopus — zepmeHe8muKu, MeKCmMogvle NPAKMUKY,  DUIONO2US,
unmepnpemayus, cepmenesmudeckull Kpyz, huiono2utieckas 2epmeHesmuKa.

B3aumopelicTBue 4enoBeka C TEKCTOM HMMEET JONTYH HUCTOPHIO, B LIEHTPE KOTOPOH
BCErJia CTOSUIM BOIPOCHI TMOHMMAaHHWS W MCTOJKOBaHMS. [ epMeHeBTHKa, (HIIONOTHS H
puTtoprka CGOPMHPOBATH TOT HWHCTPYMEHTApHWH, KOTOPBIA MO3BOJSIET COBPEMEHHOMY
HCCIIEIOBATENI0 HE MPOCTO YHTaTh TEKCT, HO M BECTH C HHUM JAHANOT. AKTyaJbHOCTb
oOpamieHnss K UICTOPUH 3THX TMPAKTHK MPOJUKTOBAHA HEOOXOANMOCTHIO OCMBICIEHHUS TOTO,
KaK MEHSUTUCH MTOIXOBI K IOHIMAaHHUIO CMBICTIA.

I'epmeneBTHKAa KaK MCKYCCTBO HWHTEPIPETALMH TEKCTOB BO3HHKAaeT B OTBET Ha
npakTHYecKue MoTpedHoCcTH obiecTBa. [lepBbie MOAX0/bI TOSBHINCH B @aHTUYHOCTH, KOTAa
CO(MUCTBI CTOJKHYJIUCh C HEOOXOJUMOCTBHIO IepeBoja M KOMMeHTapusi mosMm [omepa.
[IporpamMmHBIH XapakTep Te€pMEHEBTHKAa OOpeTaeT B JI0XY paHHEro XpPUCTHAHCTBA.
ABpenuii  ABrycTuH BBeJ (DyHIAMEHTAJIbHBIE KAaTErOPHH «IIOHUMAaHHUE», TPHHIIMIIBI
KOHTEKCTyaJbHOIO MOAXOJAa M KOHT€HHAaNbHOCTH. HOBBIM BUTOK pa3sBUTHUSA AUCLHUILINHA
norydywia B 9noxy Pedopmammm: M. ®nammyc Miummpuiicknit BBen NPHHIMI
repMEHEBTUYECKOr0 Kpyra, a I'yro I'ponuil cucremaTu3upoBan BHUABI MHTEPIpPETALUU.
Kiaccnaeckyro ¢popmy repmeneBTrka ooperaet y @. Illneliepmaxepa, KOTOPBIA OMpeaesnia
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ee KaK «UCKYCCTBO NMOHMMAaHUSI» M OOOCHOBAJ HEOOXOIMMOCTH TUANIoTa C TEKCTOM Kak
«3aCTBIBILEH pEUbIO.

B XX Beke ¢umomornyeckas TepMCHEBTHKA YTBEPXKIACTCS KaK CaMOCTOSTEILHOE
HallpaBJIEHUE, 3YYarolllee HE TOJIbKO CTPYKTYpPY TEKCTa, HO U MPOLIECCHI €r0 MOPOXKIACHUS U
BocnpusATusa. Merogonoruueckuil moBopot cea3ad ¢ umenamu ['.I'. Illnera u I'.1. boruna,
KOTOpbIE MPEAJIOKUIN paccMaTpUBaThb TEKCT HE KakK CTaTUYHBIA @peaMeT, a Kak
NeSTeNbHOCT.  VIHTepeCHRIM TNPHMEpPOM  PACIIMPEHHS TpaHHUIl  (DHIOIOTHIECKOMH
TEPMEHEBTUKH SBJIIETCS NPUMEHEHUE €€ METOJOB K aHAIU3Yy METATEKCTOB, B YAaCTHOCTH,
cioBapHBIX crateil. CroBapHas CTaThsi MOXKET PAacCMaTpPUBATHCSA KaK TEKCT, TPeOyrommit
T€pPMEHEBTUYECKOTO MPOYTEHUS], [TOCKOJIBKY OHA OTPa)KaeT CEMAHTUYECKOE IMPOCTPAHCTBO
SI3pIKAa CBOEH 3MO0XU U JMHAMHYECKHE U3MEHEHUS B KYJIbTYpE.

Pa3putHne (uinonorudeckoil MeICIH IPUBENIO K (HOPMUPOBAHUIO MPUKIATHBIX 00JIACTEH,
TaKUX Kak JIMTEpaTypHas U mejaroruyeckas repmeHeBTUKa. COBpeMEeHHas MHTEPIpETaIus
TEKCTa CTPOUTCS HA MNPUHLMIAX JUAJIOTa YUTATENS] C TEKCTOM, MHOTOYPOBHEBOCTH CMBICIIOB
U «T€pMEHEBTUYECKOIro Kpyra». BausHue npeii M.M. baxtuHa o quanore M KOHLEHIUH
PELENTUBHOM 3CTETUKHU MPHUBEIIO K TIEPEOCMBICICHUIO PO YUTATENSA, KOTOPBI CTAHOBUTCS
AKTHUBHBIM COYYaCTHHUKOM CMBICJIONIOPOKCHUS. Ilegarorunueckuit MOTEHIT AT
TEPMEHEBTHUKH IMO3BOJIAET BBICTpAUBaTh MPOLIECC U3YUEHUS JIUTEPATYPHI KaK COBMECTHBII
TIOVCK CMBICIIA, IPEOAOJICHHE CYOBEKTHBH3MA U PAa3BUTHE CIIOCOOHOCTH K SMITATHH.

Hcroprss TEKCTOBBIX NPAKTHK AEMOHCTPUPYET, YTO T€PMEHEBTHKA MpPOLUIA MyTh OT
BCIIOMOTATCIIbHOH METONWKH TOJKOBAaHUS JPEBHUX TEKCTOB 10 (pyHIaMeHTaIbHOM
(unomorndeckoil  muctMIUMHBL.  DHONTOTHYecKas TepPMEHEBTHKAa CETONHI — 3TO
WHCTPYMEHT aHallu3a HE TOJIBKO XYJI0KECTBEHHOI'O IPOU3BENECHUS, HO U KYJIbTYphl Yepe3
mr000f BHX TEKCTa, CIMOCOO IUAIOTHYECKOTO MBINUICHUS W PACKPBITHS TITYOMHHBIX
CMBICJIOB.
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COLOR SYMBOLISM IN INTERCULTURAL COMMUNICATION
Rakhimova G.R. (Republic of Uzbekistan)

Rakhimova Gulfiva Rustamovna - French Language Teacher
DEPARTMENT OF FRENCH PHILOLOGY
UZBEKTAN UNIVERSITY
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: Color symbolism plays an important role in intercultural communication because
colors often carry different meanings in various cultures and societies. Understanding these
symbolic meanings is essential for effective communication in international contexts,
including business, diplomacy, education, and media. The present article examines the role
of color symbolism in intercultural communication and analyzes how different cultures
interpret colors differently. Special attention is given to the symbolic meanings of basic
colors such as red, white, black, blue, and green in Western and Eastern cultural traditions.
The study demonstrates that misinterpretation of color symbolism may lead to
misunderstandings in cross-cultural interactions. Therefore, awareness of cultural
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differences in color perception is necessary for successful intercultural dialogue and
communication.

Keywords: color symbolism, intercultural communication, cultural differences, semiotics,
communication studies, cultural perception, symbolism, language and culture.

IIBETOBASI CHMBOJIMKA B MEXKKYJIbTYPHON
KOMMYHHUKALIUHN
Paxumosa I'.P. (Pecny0inka Y30exkucran)

Paxumosa I'vivgpus Pycmamosna - npenoodasamens (ppanyy3cko2o szvika
Kageopa gppanyysckou gunonozuu
Vsbexckuil ynugepcumem
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomayusn: yeemogas. CUMBOIUKA USPAEm  BAJICHYIO PONb 6  MENCKYIbNYPHOU
KOMMYHUKAYUU, NOCKOJbKY YBEmd 4acmo UMeION PA3IUYHOe 3HAYEHUEe 8 PA3HBIX KYJIbIMYpax
u obwecmsax. Tlonumanue >mux CUMBOIULECKUX 3HAYEHUL UMeem GAJICHOe 3HAYeHue OMis
9hPexmuHoOl  KOMMYHUKAYUU 8 MeHCOYHAPOOHbIX KOHMEKCMax, eKmouas OusHec,
ounnomamuio, oopasosanue u CMHU. B dannoii cmamve paccmampuéaemcst poib Yeemosou
CUMBONUKU 8 MENCKYILINYPHOU KOMMYHUKAYUU U AHATUIUPYEMCSl, KAK pA3Hble KYIbmypbl
no-paswomy ummepnpemupyiom ysema. Ocoboe eHuMmanue yOensiemcsi CUMBOIUYECKUM
SHAYEHUAM OCHOBHBIX YBemo8, MaKux Kak Kpachbill, Oenvli, YepHblll, CUHUL U 3eNeHbll, 8
3aNAOHbIX U BOCMOYHBIX KVALMYPHLIX mpaduyusix. Hccnedosanue noxasvisaem, uymo
HEenpasuibHas — UHMePNnpemayus  Yeemogou  CUMBOIUKU — MOJCEm  Npueecmu K
HeOONOHUMAHUIO 8 MEJCKYIbMYPHbIX  63aumoleticmeusx. CredogamenvbHo, 0CO3HAHUE
KYIbMYPHbIX — pA3IUYuil 8  GOCHpUsImMUU  Yeema  HeoOX00uMo  Olisi  YCHEUlHO20
MENCKYIbIYPHO20 OUANL02A U KOMMYHUKAYULL.

Knwouesvie cnosa: cumgonuxa yeema, MeXNCKVAbIMYPHAS KOMMYHUKAYUSL, KYIbMYPHbLE
PA3nuNUs,  CEMUOMUKA,  UCCIEO08AHUSL  KOMMYHUKAYUU,  KYIbMYPHOE  8OCHpUsIMUE,
CUMBONUKA, SI3bIK U KYALIMYPA.

Introduction

In modern globalized society intercultural communication has become an essential part
of everyday life. People from different cultural backgrounds interact in fields such as
education, business, tourism, and international relations. Effective communication between
cultures requires not only linguistic competence but also an understanding of cultural
symbols and meanings.

One of the most important cultural symbols is color. Colors are widely used in language,
art, advertising, political communication, and social traditions. However, the symbolic
meanings of colors are not universal [1. 125 p.]. The same color may represent different
ideas, emotions, or values depending on cultural context.

For example, the color white is often associated with purity and weddings in Western
cultures, while in several Asian cultures it is traditionally connected with mourning and
funerals. Similarly, the color red may symbolize love and passion in Europe but prosperity
and good fortune in Chinese culture.

Therefore, the study of color symbolism is an important aspect of intercultural
communication research. Understanding cultural interpretations of colors helps avoid
misunderstandings and promotes more effective communication between representatives of
different societies [2. 78 p.].

This article aims to analyze the symbolic meanings of colors in different cultures and to
examine their role in intercultural communication.
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Literature Review

The relationship between color and culture has been studied by scholars from different
academic disciplines, including linguistics, anthropology, psychology, and semiotics.
Researchers emphasize that color perception is influenced not only by physiological factors
but also by cultural traditions and historical experience.

One of the earliest important studies on color terminology was conducted by Brent
Berlin and Paul Kay, who examined how different languages categorize color terms. Their
research demonstrated that languages develop color terminology according to certain
patterns, but cultural factors still influence symbolic meanings.

Semiotic studies also highlight the symbolic nature of color. According to semiotic
theory, colors function as signs that carry cultural and emotional meanings. These meanings
are formed through social practices, traditions, and collective cultural memory.

Anthropologists have shown that color symbolism often reflects religious beliefs and
social values. For instance, in many cultures gold and yellow are associated with wealth and
divine power, while black may symbolize authority, death, or mystery [4. 85 p.].

Modern intercultural communication studies emphasize that color symbolism plays a
significant role in marketing, design, diplomacy, and media communication. Companies
operating in international markets must carefully consider cultural interpretations of colors
when designing products, advertisements, and brand identities.

Thus, existing research confirms that color symbolism is closely connected with cultural
identity and plays an important role in communication between cultures.

Understanding color symbolism is particularly important in fields that involve
international communication. Misinterpretation of colors may influence public perception,
emotional reactions, and cultural acceptance.

For example, international companies often adapt product packaging and advertising
colors according to cultural expectations in different markets. A color that appears attractive
in one culture may produce negative associations in another.

Diplomatic communication also takes symbolic colors into consideration during official
ceremonies and international events. National flags, clothing choices, and visual designs
often reflect cultural traditions.

Therefore, color symbolism is not merely an artistic or aesthetic phenomenon but an
important element of intercultural communication.

The analysis of color symbolism demonstrates that cultural context strongly influences
how colors are interpreted. Although certain associations may appear universal, many
symbolic meanings are shaped by historical traditions, religious beliefs, and social values.

Further research may explore the relationship between language, color terminology, and
cultural symbolism in more detail. Comparative studies between languages can reveal how
color meanings evolve in different cultural environments.

Color symbolism represents an important component of intercultural communication.
Colors function as cultural symbols that convey emotional, social, and ideological
meanings. Because different cultures interpret colors differently, misunderstanding of color
symbolism may lead to communication difficulties.

Future research should continue examining how color symbolism interacts with
language, culture, and communication practices in an increasingly interconnected world.
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INFLUENCE OF ARTIFICIAL FEEDING ON THE DEVELOPMENT
OF DENTAL ANOMALIES
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Abstract: dental anomalies occupy third place in the structure of dental morbidity in
children. Their formation is often determined by factors of the early postnatal period,
among which a special place belongs to the method of feeding. This review article
systematizes data from domestic and foreign studies on the connection between artificial
feeding and the development of malocclusions and orofacial dysfunction. According to
meta-analyses, children who were not breastfed have a significantly higher risk of
developing crossbite (OR = 3.76; 95% CI: 2.01-7.03) and Angle class Il anomalies.
Electromyographic studies confirm a significant decrease in the activity of the masticatory
muscles when bottle feeding. The results of the review justify the need to support
breastfeeding as the most important measure of orthodontic prophylaxis.

Keywords: artificial feeding, dental anomalies, malocclusions, orofacial musculature,
breast feeding, pacifier, crossbite.

BJIUAHUE NICKYCCTBEHHOI'O BCKAPMJUIMBAHUS HA
PA3BUTHUE 3YBOUYEJIOCTHBIX AHOMAJIUI
[omyxamenosa ®.A.', AGayasumosa- O3coiiny JI.A.Z, Asumora J.’
(Pecny0sinka Y30ekucTaH)

'IHomyxamedosa Pepyza AGOYIXaKosHa — KanOUAAM MEOUYUHCKUX HAVK, OOYeHm,
kagpedpa opmooonmuu TI'MY,
A60yasumosa-Oscotiny Jlona Abpanxodcaesna — KaHOUOAM MeOUYUHCKUX HAVK, OOYEHN,
Kagedpa demckoil mepanesmuueckou cmomamonocuu TI'MY,
3 dsumosa Iv303a — Mazucmp,
TawxenmcKuil 20cy0apcmeentbvlil MeOUYUHCKUL YHUGepcumen
2. Tawxenm, Pecnyonuxka ¥Y30exucman

AnHOmayuna: 3y00ueNOCMHble AHOMAIUU 3AHUMAIOM Mpembe Mecmo 6 CmpYKmype
cmomamono2uieckoul 3abonesaemocmu y oemei. Mx ghopmuposanue Hepeoxo 06ycioeneHo
Gaxmopamu panmeco NOCMHAMANBLHO20 NEPUOOd, cpeou KOMOpPbIX 0coboe Mecmo
NPUHAONEIHCUTH cnocoby  GCKapMIUBAHUSL. B Oaunou ob30pHoll  cmamove
CUCeMamu3Uuposansl OaHHble OMEYeCMBEHHbIX U 3APYOENCHbIX UCCAe008aHUNl O C8A3U
UCKYCCMBEHHO20 BCKAPMAUBAHUA C pA38umuem aHOMAIUU NPUKyca u opoghayuanbHot
oucynryuu. Ilo 0annvim Mema-anaiuzos, demu, Henoayyaguiue epyoH020 BCKAPMAUBAHUS,
UMem cywecmseeHHo boiee 8blCOKULL pUck ghopmuposanus nepekpécmmuoeo npukyca (OR =
3,76, 95% JIH: 2,01-7,03) u anomanuii Il knacca no Ouenro. Dnekmpomuocpaguyeckue
UCCEe008aHUST NOOMEEPIAHCOAIOM  OOCMOBEPHOE CHUJICEHUE AKMUBHOCMU JICE8AMENbHbIX
Mbuuy  npu  KopmieHuu u3  Oymoliouku. Pezynbmamer  0630pa  0bocnogvleaiom
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HeoOX00UMOCMb  NOOOEPIHCKU — 2PYOHO20 — B6CKAPMIUGAHUS. KAK — 6adCHeuulel  Mepbl
OpMOOOHMUYECKOU NPOQPUIAKIMUKU.

Kntouesvle cnosa: uckyccmeennoe ckapmaueanue, 3y00Ueniocmubie aHOMAIUY, AHOMAUU
ApuKyca, opoayuanbHas MycKyiamypa, epyoHoe 6CKApMAUBAHUe, COCKA-NYCMbIUKA,
neperpécmmuulil NPUKYC.

Beenenue. Ilepsblii rox >xu3Hu peOEHKA SBISIETCS] KPUTHUECKUM NIEPHUOIIOM B PA3BUTHH
opo¢anuansHOTO amnmapaTa: UMEHHO TOTJa HPOUCXOAWT AKTHUBHBIM POCT albBEOSAPHBIX
OTPOCTKOB, 3aKJIAABIBAIOTCA (DYHKIMOHAIBHBIC IATTEPHBI JKEBATENbHOH M MHMHUYECKOH
MYCKynaTypsl,  (opmupyeTcs  HOCOBOe  AbIXxaHWMe.  BcemmpHas  opraHu3amnus
3[PaBOOXPAHEHUS] PEKOMEHIYET HCKIIOYHTENbHOE TIPyJHOE BCKapMIMBaHHE Ha
OPOTSDKEHUM MEpPBBIX MIECTH MECALEB XM3HM, KaK ONTHUMAJbHBIN CTaHAApT NUTAHUSA,
obecrieuynBaOIMi HOPMaJIbHOE pa3BUTHE M 370poBbe peOEHka [2]. Tem He MeHee 0
JieTel, MOMyJarolUX UCKIIOYUTEIBHO TPy JHOE BCKAPMIIMBAHUE B TEYEHUE ITOTO CPOKA, BO
MHOTHUX cTpaHax ocTtaércs HepocrtarouHoH. [llnpokoe ncronp3oBaHne OYTHUIOUEK U COCOK-
MYCTHIIEK CO37aéT NPUHLHUINAIBHO WHbIE OHOMEXaHHYECKHE YCIOBHA JUIsi PabOTHI
opodanuanbHoil  Myckynatypel. Ilpp  3TOM y THalMEHTOB C  HCKYCCTBEHHBIM
BCKapMJIMBaHWEM B aHaMHE3¢ HApYIICHHs MPUKyca BCTpPEHaroTCs B 2,5 pasa yamie, 4eM y
JleTeil, BCKOPMJIEHHBIX TPy IbIO [5].

AktyanbHocTb. [IpoGmembl ompenensercss €€ BBICOKOH paclpoCTpaHEHHOCTHIO H
3HAYNUTEIbHBIMH 3KOHOMUYECKUMHU 3aTpaTaMHd Ha OPTOJOHTHYECKOE JICYEHHE, KOTOpoe
MOTJIO OBI OBITH IPEJOTBPAIIECHO CBOEBPEMEHHON TPOPUIAKTHKOMN.

Hean. Lenbio HacTOsIEero 0030pa SBISETCS aHAIN3 U CHCTEMaTH3alLUsl COBPEMEHHBIX
HAayYHBIX JaHHBIX O BJIMSHHM WCKYCCTBEHHOIO BCKapMJIMBaHMS Ha (opmupoBaHue
3yOOUENIOCTHBIX aHOMAaJIMH y JeTel, olleHKa OMOMEXaHHUYECKMX W MHO(]YHKIHMOHAIbHBIX
MEXaHU3MOB pa3BUTHs MATOJOTMM, a TAKKE PACCMOTPEHHE JoKa3aTeldbHON Oa3bl I
000CHOBaHUS MPOPHUIAKTUIECKIX MeED.

Matepuanbsl U MeToAbl. [IpoBeA€H MOMCK HAaydHBIX ITyONMUKarmid B 0a3zax MaHHBIX
PubMed/MEDLINE, Cochrane Library, Scopus u eLIBRARY.RU 3a nepuon ¢ 2000 mo
2024 rox.

Kpurepun BkIIIOUeHHS: OpUTHHAIBHbBIE KJIMHUYECKHE MCCIIE0OBaHNs, CHCTEMAaTHUECKHE
0030pBl M MeTa-aHaJM3bl HA PYCCKOM W aHTIHMHCKOM sI3bIKax; MCcliefoBaHus aerei ot 0
1012 set; paboThI ¢ YETKO ONMMCAHHOW METOMOJIOTHEH.

Kpurepun ncritodeHus: HepeleH3upyeMble MyOIMKalnuu; MCCIENOBAHUS C BBIOOPKON
MeHee 30 HaOmoneHMH; paboThI 6e3 yKa3aHUs METOAa OLEHKH MpHKyca. VITOTOBBIH CIIHCOK
cocTaBwI 12 HCTOYHMKOB.

PesyabTaThl n o0cyxknenus. buomexannka cocanus. [Ipu rpynIHOM BCKapMIIMBaHHUU
PeOEHOK aKTHUBHO 3aJCHCTBYET MBIIIIBI T'y0, A3bIKa, MIEK W HIDKHEW YEITIOCTH, COBEPINAs
NepUCTAIbTUYECKUE JIBWOKEHHMS Uil  W3BJICYEHHMs MoJioKa. MHTeHcuBHass paboTa
opodannarsHOW MYCKyJIaTypsl oOecrednBaeT MOIIHBIA CTUMYJT M POCTa HIDKHEH
YEIIIOCTH ¥ HOPMAaJIbHOIO Pa3BUTHUs CTOMATOrHaTHUeCKOW cucteMsl [3]. [Ipu xopmieHnu u3
OYTBUIOYKHM MOJIOKO BBITEKAET NPH MHUHUMAIBHBIX YCHIIMSAX, YTO NPUBOANUT K XPOHUYECKON
runoyHKIMU MBI  JJeKTpoMHorpaduyeckoe wuccienopanne (Gomes M COaBT. Ha
BBIOOpKE 60 JTOHOIICHHBIX JeTei 2—3 MecsleB MoKa3ajJo CTaTHCTHYECKH 3HAauuMo Oolee
BBICOKHE II0Ka3aTely aKTHMBHOCTH MBI masseter, temporalis u buccinator B rpymnme
TPYIHOTO BCKApMJIMBAHMSA IO CPAaBHEHHIO C TPYIMNOH KOPMJIEHHS M3 OYTBUIIOUKH [6].
ABTOpBI 0000 MOTIEPKUBAIOT, YTO TUIEPAKTUBHOCTD MIETHON MBIIIIBI IPH KOPMIICHUH 3
OYTBUIOUKM CIIOCOOHAa MNPHUBOAWTE K CTPYKTYPHBIM HM3MEHEHHSIM B  Pa3BUTHH
CTOMAaTOTHATHUYECKOW cucteMsbl [6]. O030p muTEpaTypel TeX K€ aBTOPOB, OXBATHBIIUI
WCCIIeIOBaHUsI C TIpUMEHEHWeM TmoBepxHocTHOH OMI 3a mepwoxm 1996-2009 rr.,
MOATBEPANII, YTO B psiie paboT mpu OYTHIIOYHOM KOPMIICHHH (UKCHPOBAJIOCH IOITHOE
HCUE3HOBEHUE AaKTUBHOCTH m. Masseter BCIEICTBHE MOJOXHUTEIBHOTO MAABICHUSA IPHU
W3BJICYCHUH MOJIOKA U3 Tpyau [7].
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Anomajuu npukyca. CucreMaTnyeckuii 0030p u Mera-ananu3 Boronat-Catala n coasr.,
BKJIFOuaBIIMid 31 HaOmoaaTeIbHOE HCCIIEI0OBAHUE, YCTAHOBHII, YTO IIAHC PA3BUTHS 33 JHETO
nepekpECTHOTO MpUKyca y faeteil 0e3 rpyaHoro BckapminBanust coctaBui OR = 3,76 (95%
JU: 2,01-7,03) no cpaBHEHUIO C I€TbMHU, BCKOPMIIEHHBIMHU I'pyIbI0 Oonee 6 MecsIeB, a Ipu
CPaBHEHHH C BCKOPMJIEHHBIMH OoJiee 12 MecsneB 3TOT nokaszaTenb Bo3pacTan a0 OR =8,78
(95% OU: 1,67-46,1) [8]. B ToMm e mMcciaeIOBaHUU MMOKA3aHO, YTO TPH BCKapMIIMBAaHUH
MeHee 6 MecsIeB maHc pa3Butus aHoMmanuu 1l kmacca mo Durmo 6su1 Beime (OR = 1,25;
95% U: 1,01-1,55), a puck orcyrctBusa ¢usnonormueckux tpeM — OR = 1,73 (95%
JN:1,35-2,22) [8].OTm pmaHHBIE COTJIACYIOTCS C MeTa-aHajam3oM Peres ©  coaBT.,
OCHOBAHHBIM Ha 48 HCCIEIOBAaHMIX C CYMMapHBIM YHCIOM y4acTHHKOB 27 023 genmoBeka:
TpyJHOE BCKApPMJIMBAaHHE BBICTYNACT MPOTEKTHBHBIM (D)aKTOPOM B OTHOIICHWUH aHOMAIHH
npuKyca, MpU4éM 3alUTHBIN 3((GeKT Bo3pacTacT NPONOPIHOHAILHO TPOJOIKUTEIBHOCTH
BcKapMimBaHusi [9]. AHanoruyHble BBIBOABI copepkarcsi B Mera-aHanmuze Calvasina u
COaBT., TIJe TIOKa3aHa 3alluTa OT OTKPBITOrO NPHKYyCa, YBEIUYEHHOro overjet u
CKY4YEHHOCTH 3yOOB BHE 3aBUCHMOCTH OT NPOAOJDKUTEIBHOCTH TPYAHOIO BCKAPMIIMBAHUS
[10]. Cocka-mycteimika. Cucrematuueckuii 0030p Schmid wu coaBt. (2022) mokasain
aCCOIMALIMI0 TIPUMEHEHHUS MYCTHIIKH C Pa3BUTHEM OTKPHITOIO MPHKYyCa, 3aJHEro
nepeKpECTHOTO TpHUKyca W yBenmdeHHoro overjet [4]. [lpu ucmonp3oBaHNH 000N COCKHU
peOEHOK pPe(IEKTOPHO BBIABUTAcT S3bIK BHEPEN, YTO NPU AIUTCIFHOM NPHUMEHEHUH
¢opmupyer WHPAHTHIBHBIA THI TyIoTaHHsA. COBMECTHOE BO3JEHCTBHE HCKYCCTBEHHOTO
BCKAPMJIMBAaHUSI W PETYJISPHOTO IIPUMEHEHHS ITyCTHIIKH OKAa3bIBACT CYMMHPYIOIIHI
HeraTuBHEIN 3¢ dekT Ha PopmupoBanme mpukyca [4]. MuodyHKIHOHATBHEIC HAPYIICHHUS.
I'unoToHyc opodanuanbHOi  MyCKyJnatypsl, (GOPMUPYIOUIMHACS TIPH  XPOHUYECKOU
rUnoQyHKIMK B XOJ€ KOPMJICHUS M3 OyTBUIOYKH, CO3JaéT NPEANOCBUIKH Uil POTOBOTIO
nbixanus. [locnenHee HapymiaeT pU3MOJIOTMYHOE JaBJCHUE sI3bIKa Ha HEOO, MPOBOLMPYET
€ro CyXXeHHe M BBICOKHH CBOJ, 3aMblKasg MaTOT€HETUYECKUH KpYI: HCKYCCTBEHHOE
BCKapMJIMBaHWE —> MBILICYHBIH JUCOATaHC — POTOBOE JbIXaHHE — IMPOrPECCHPOBAHHE
3y0ouentocTHBIX aHoManuid [3]. ['pyHOeBCKapMIMBAHKE MPOIODKUTEILHOCThIO HE MEHEe
12 MecsimeB accOUMHMPOBAHO C JIOCTOBEPHO OoJyiee BBICOKMM KAadyeCTBOM IKEBAaTEIbHOU
(hyHKIIMH B TOIIKOJIBHOM BO3pacTe MO BCEM TECTHPYEMBIM Iapamerpam [3].

IIpodunakruka. Nmeromuecs JlaHHbIE 000CHOBBIBAIOT TIOJJICPKKY
HCKJIIOYHUTEILHOTOTPY/JHOTO BCKAPMIIMBAaHKMA HA NPOTSHKEHUH HEPBBIX 6 MECSIEB XH3HU
[2]. TIpu HEBO3MOXKHOCTH T'PYJHOTO BCKAPMIIMBAHMS MPEANOYTUTEIHHO MHCIOIB30BaHHE
(PM3HOJIOTHYHBIX COCOK C 3aMEJICHHBIM IOTOKOM, a TaKkKe KOPMIICHHWE W3 YalllKW, HpH
KOTOPOM XapakTep MBIIIEYHON aKTUBHOCTH HPUOIIDKACTCS K TAaKOBOMY IpPH TPYAHOM
BCKapMJInBaHuH [6, 7]. IIppuMeHeHHe COCKH-ITyCTHIIKH PEKOMEHIYETCS OTPaHHUYUTh ITOCIIe
12 mMecsueB, a JIeTAM C NpHU3HAKaMH OpoQanuanbHOW JUCHYHKIMU NOKa3aHa paHHssA
KOHCYJBTAIUs OPTOJIOHTA M Jioronena [S].

3akiaouyenne. [IpoBenéHHBII  aHanM3  JoKasarenbHOW — 0a3bl  yOequTelbHO
CBHJICTEIILCTBYET O TOM, UYTO HCKYCCTBEHHOE BCKAapMJIMBAHHE SBISCTCS 3HAYUMBIM
(akTOpOM pHCKA pa3BUTHS 3yOOUYENIOCTHBIX aHOMAJIMH. Mera-aHaTMTHYECKUE JaHHbIC
JIEMOHCTPUPYIOT CYLIECTBEHHOE IIOBBIIIEHHE ILIAHCOB PAa3BUTHUS 3aJHET0 MEPEKPECTHOTO
npukyca (OR = 3,76-8,78), anomamuii Il kiacca m ckydeHHocTH 3y0OB y jeTed, He
NONy4YaBIIMX MJIM  [OJYYaBIIMX TpyJHOE BCKapMJMBaHHE MeHee 6  MecsIeB.
OnekTpomMuorpadyeckue  UCCIEJOBAaHMS  OOBEKTHBHO  IOATBEPKAAIOT  CHIDKEHHE
AKTUBHOCTH JKEBATEIBHBIX MBIIII] IIPH KOPMIICHHH W3 OyTHUIOYKH KaK OCHOBY ITaTOTCHE3a
opodanmansHol auchyHKIMH. [IpoTeKTHBHBIN 3((eKT rpyAHOro BCKapMIMBAHUS HOCHUT
JT0303aBHCUMBIN XapakTep W BO3PacTaeT INPOIMOPIHOHAIBFHO €ro IMPOJOKUTEIHHOCTH.
ITony4yennble naHHBIE OOOCHOBBIBAIOT HEOOXOAMMOCTh AKTHUBHOW MPOdQHUIaKTUIECKOM
paboTBl ¢ poAWTeNIMH M TEAWaTpaMHu, HANpaBICHHON Ha MOJIEPKKY TPYIHOTO
BCKapMJIMBaHMA U OTpPaHWYECHHE UCIIOJIB30BAHHS COCOK-ITYCTHIIIEK.
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EFFECTIVENESS OF CONSERVATIVE TREATMENT OF ACUTE
PULPTIS IN CHILDREN
Ishanova M.K.', Dosmukhammedov E.Kh.* (Republic of Uzbekistan)

!Ishanova Munira Karimullaevna - Candidate of Medical Sciences, associate professor,
’Dosmukhamedov Elmurod Khasanovich — assistant,
DEPARTMENT OF PEDIATRIC THERAPEUTIC DENTISTRY TSMU
TASHKENT STATE MEDICAL UNIVERSITY TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: in order to increase the effectiveness of treatment of acute partial pulpitis of
permanent teeth in children, 33 children aged 7—14 years were examined. Half of the
patients used the drug pulpodent, the other half used the drug calcemin. The results of the
study showed that when using the drug pulpodent, the effectiveness of treatment was 93%,
while when using calcemin it was 58%. In all patients treated with pulpodent, pain
disappeared 10—15 minutes after application of the drug. An X-ray examination confirmed
the absence of destruction and further development of the tooth roots.

Keywords: acute pulpitis, children, conservative therapy, pulpodent, calcemin.

IPPEKTHBHOCTb KOHCEPBATHBHOI'O JIEYEHUA OCTPBIX
nYJbIINTOB Y AETEU
Wmanosa MLK.', HJocmyxammenos 9.X.2 (Pecny0/iuka Y30ekucraH)

! Mhuanosa Mynupa Kapumyanaesua - Kanoudam MeOuyuHcKux Hayk, OoyeHm,
2Jlocmyxamedos Dnvmypood Xacarnosuy — accucmenm,
kagpeopa oemckou mepanesmuueckou cmomamonocuu TI'MY
TawikenmcKuil 20cy0apCcmeentblil MeOUYUHCKUL YHUBepcumen
2. Tawxenm, Pecnyonuxa Ysoexucman

Annomauusn: c yenvio nosvblueHUs IPPEKMUBGHOCTU TIeUeHUs OCIPO20 YACHUYHO20 NYIbNUMA
NOCMOSIHHBIX 3Y008 Y 0emell Obliu 06ciedosanvl 33 pebenka 6 sospacme 7—14 nem. Y nonosumul
NAYUEHMO8 NPUMEHSLICA NPENapam nyabnooenm, y Opyeol nOIA08UHbL — NPEnapam KaibyeMuH.
Pesynomamur  uccnedosanuss nokazamu, ¥mo HpU UCNOIb3OBAHUU NPENApama nyibnoOeHm
apgpexmusrocmsb aevenus cocmaguia 93%, 6 mo epemsi Kak npu UCHONb306AHUU KATbYEMUHA —
58%. V ecex nayuenmog npu neveruu nynionooeHmom 6o ucyesanu yepes 10—15 munym nocie
HanodiceHusi npenapama. Penmeenonocuueckoe o06cnedosanue noOMeEepoUso Omcymcmesue
OdecmpyKyuu u OaivbHeliuiee pasgumue KopHetl 3008.

Knioueevie cnoea: ocmpulii nynehum, Oemu, KOHCEpEAMUBHAS MEPANUs, NYJIbHOOEHM,
KAbYeMUH.
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BBenenmne. B mnpakTHdeckoll CTOMaTONOrMM HanOoyiee PacHpOCTPAHEHHBIM METOJIOM
JeueHHsl IyJbIUTOB OCTaeTCs YyJaleHHe Myiblbl IHocne AeButanuzanuu. OpHako
KayeCTBEHHOE IPOBEACHUE JICUEHHsSI C XOPOIIMM pe3yJlbTaToM B OTAAJIEHHBIE CPOKH
BCTpeYaeTcst pPeaKo, OcoOEHHO B 3y0ax ¢ HecOpMHUPOBAHHBIMHM KOPHSAMH. MeTox
BUTAJbHOW aMIyTallMM TII03BOJSIET COXPAHUTh JKU3HECTIOCOOHYIO KOPHEBYIO IMYJbITY,
KOTOpasi CIY)XHT OapbepoM Il MHKPOOOB W TPEIOTBpAUIae€T Pa3BUTHE OIOHTOTCHHBIX
ouaroB. CoxpaHeHHE KU3HEACATSIFHOCTH MYJIbIIBI KPUTUIECKH BaYKHO, TaK KaK TEPHOTOHT
1 30HA POCTa COCTABISAIOT EIMHOE IIEJI0e I MOTHOTO POPMHPOBaHUS 3y0a.

Hean: oueHuTh 3((PEeKTHBHOCTE KOHCEPBATHBHBIX METOJOB JICUEHHS OCTPBIX
MyJBIIATOB Y IETEH C MPIMEHEHHEM COBPEMEHHBIX MTPETapaToB.

Matepuaansl 1 Metoasi: Iloxg Habmonernem Haxonmwichk 33 pebeHka B Bozpacte 7-14
JIET C OCTPHIM IYJIBIIUTOM MOCTOSHHBIX 3y00B. /leTH ObUTH pasliesieHbl Ha paBHBIC TPYIIIIBI:
l-1 rpynma moisiyyana JedeHHE MpernapaToM IyJbIOAEHT, 2-f1 Ipylna — IpenapaToM
KanpreMuH. [t oueHku 3¢ ¢eKTa HCIoNB30BaIn AeKTpoogoHToauarnocTuky (D01) n
PEHTI€HOJIOTHUECKOE UCCIIEI0BaHMUE.

PesyabraTsl U Ob6cyxnenue. Uepes 1 mec. B 1 rpynmne u3z 28 3y6oB, B 26 ciayyasx
(93%) neuenue ObuTO 3¢ dekTHBHO, B 2 cinydasx (7%) ObUIO OCIOKHEHHE B BUAC OTEKA
necHel. Bo 2 rpynme Oputo BeUIICdeHO 12 3y0OB, jeueHHe OBUIO 3PQPEKTHBHO B 7 CiIydasx
(58%), ocmoxxHeHHsT BO3HUKIH B 5 ciydasx (42%). MccnemoBaHue TOKas3pIBacT, YTO Ha
MOJHYIO WJIM YaCTHYHYIO JKH3HECITIOCOOHOCTh MYJbIEI 3y0a Oonee 3ddhekTuBHOE ACHCTBHUE
OKa3BIBAIOT IMIperapaTsl HA OCHOBE Homodopma (ITyIBIOICHT), YeM IIpenapaTbl OCHOBE
THUIPOOKHCH KambIus (kampiemuH) - 93% wm 58% coorBerctBeHHo. Ilocne medenus
MYJIBIOJCHTOM, MyMUGHUIWHU IOABEPraeTCs HCKIIOYHMTEIBHO YCTbUYHAS YacTh MYJIbIIBI,
KOHTaKT C NMacToi. AmNMKajbHas 4acTh ITyJbIIBl OCTaeTCs XH3HecrocoOHoi. HecoMHeHHO,
3TO PEIIUT BOIPOC O AaJbHEHIIEM pPa3BUTHH U OOpa30BAHUU AMUKAIBHOW JOJIM KOPHA B
3y0ax ¢ Hec(OpMHUPOBaHHAMH KOpHAMHU. Torma Kak Npu JICYSHUH MYJIBIIUTOB BUTAJIBHOU
MyJIBIIyTOMHUEH C HCIOIB30BaHME IIpernapara KalbLIEMHUH, 3TO JefiCTBHE OKa3bIBaeTCs He
NPOJOIDKUTENBHBIN 3 (dexT u3-3a ObICTpoil HeWTpanuzauuu npenapata. Kpome Toro,
JTIOKa3aHO, YTO THIPOOKCH] KaIIbIH CTUMYIUPYET IPOIecC pe30pOIri BPeMEHHBIX 3y0OB,
TaK Kak IoJ ©€ BIUSHHEM aKTUBUPYIOTCS ME3CHXUMAJbHBIC KICTKH, YYacTBYIOUINE B
(hu3noNMOTHYeCKO pe30pOIMu KOpHEH BpPEMEHHBIX 3y0OB. JTO MOXET IIPHUBECTH K
BHYTpEHHEH pe3opouuu [2].

N.C. UBanoB c coaBt. (2006) OTMeHarOT, YTO B MOCICIHUE TOABI YBEITHYHIOCH
KOJIMYECTBO OTPHIATEIBHBIX PE3YNIbTAaTOB JICUCHHUS C HCIOJh30BAHHEM MpernapaToB Ha
OCHOBE TUJIpoKcH/Ia Kajplus. He nckioueHa BO3MOKHOCTh KalbLIU(PHUKAIMA KOPOHKOBOH 1
KOPDHEBOW IyNbIBl, M HE oO0ecleYnBaeT YHHUYTOXKEHHE BCEX MHMKPOOPTaHU3MOB B
pa3sMATYeHHOM JCHTHHE.

B 1 rpymnne mnauueHTOB He OBLIO OTMEYEHO Haiuuusi OojeBoro cummnrtoma. Ilpu
JIMAaTHOCTHKE OH Kymupyercs depe3 10—15 MUHYT mocie HaloXeHHsI NMEpBOW MOPIUU
npemnapata. [TanpeHTs He PeIbsIBIISIN Kalo0 HA B IPOMEXKYTKE MEXY NOCSIICHUSIMH, HH
B CPOK JUHAMHUYECKOro HabOmromenus ot 7 gueit mo 1 mec. Ilpu R-o6cnenoBanuu 11 3y60B
yepe3 6 MecC. IOCNE JIEYEHUs HE BBIIBICHO NPU3HAKOB JECTPYKIMU KOCTHOM TKaHU B
NepHanyKaibHOM 00J1acTH, 2 HA00OPOT, OTMEUEHO JaNbHelIee pa3BUTHE KOpHEH 3y0oB. Bo
2 rpynmne 4epe3 3 Mec. HAOJIOJEHUSI CTATHCTHYECKH IOCTOBEPHBIEC JAHHBIE IMOBBIICHUS
nokazareneit D0/ moxoxar no yposus 20,3 \‘pm 1,8 MxA. B | rpynme sToT mokasarens
MOAXOMUT K TpaHulle HOopMbl udeped 3 mec. — 10,7 \pm 1,2 MxA, a k 6-12 mec.
COOTBETCTBYET HOpMaNbHO (yHKIaHuUpyemel mymnbne — 5,8 \pm 1,2 MKA, 94TO TOBOPHUT O
cTa0MIIN3aINH [TOKa3aTeeH.

IIpuBenenHple  pe3ydbTaThl  KIMHWYECKWX  MCCIICOBAHWI  TOKa3ald,  YTO
HomodopmMconepxamii  Marepuail  IyJIBIIOACHT  OKa3plBaeT 0Oojee  BBIpAKCHHOE
MIPOTHBOBOCIIAINTENIFHOE JICHCTBUE HA ITyJIbILY, Y€M IpenapaT ¢ THAPOOKCHIOM KalbIusi —
KaJIbIIEMUH.
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Takum  00pa3oM, YYHTHIBasS  BBIPQKCHHYIHO  KIMHHYCCKYIHO  I(PPEKTHBHOCTB,
YCTQHOBJICHHYIO MPH JICYCHUU MyJIbIINTA B MOJSIPaX BPEMEHHBIX 3Yy0OB MpemapaToMm
MYyJBIIOJACHT, U OTCYTCTBUE OCIOKHCHUN B TEPHOJ TUHAMUYCCKOTO HAOIIOJCHUSA, a TAaKXKE
W3YYUB TMPEHMYIIECTBA 3TOr0 MpemapaTa, MOXHO CHAENaTh BBIBOJ, YTO paboTa ¢ HUM
MPOCTa, OTCYTCTBUE OOJICBBIX OIIYIICHUN B MPOIECCE JICUCHHS M TIOCIC, COKpAIICHHUE
CPOKOB JIEYeHHUS OO0 2-X TIOCCIICHHH, COXpaHCHHE >XHU3HECIIOCOOHOCTH pPa3BHBAIOIICHCS
mynelbl. [IpenapaT MOXHO PEeKOMEHAOBATh B MIMPOKYIO KIMHUYECKYIO MPAaKTHKY, T.K. OH
MPEeBOCXOIUT 10 3((PEeKTUBHOCTH, UMEIOMINECS B PACIOPSDKEHUH METCKHX CTOMATOJIOTOB
aHAJIOTUYHBIE JIEKaPCTBEHHBIE CPEICTBA.

BriBoabI.

1. Hcnonp3oBaHme Tpemnapara MyJibIIOAEHT MPH JICYCHHH OCTPHIX MYJIBIIUTOB y JeTei
MO3BOJISIET JIOCTUYb BBICOKOH 3 dextuBHOCTH (93%).

2. [Ipenapat obecrneynBaeT ObICTPOC KYMUPOBaHUE OOJNIEBOTO CHHIpoMa (B TeueHue 10-
15 MUHYT) U COXpaHSIET KOPHEBYIO MYJIbITy AJIs 3aBEPIICHHSI alleKCOTeHE3a.

3. Meton BUTaAJbHOM aMIyTallMu C TPUMEHEHUEM IYJbIOJCHTa PEKOMEHIIOBAH IS
IIMPOKOTO MPUMEHEHHSI B IETCKON CTOMATOJIOTHYECKON TIPAKTHKE.
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Abstract: the article analyzes the state of macronutrient indicators in the pathology of the
biliary tract in children against the background of undifferentiated connective tissue
dysplasia According to the results of the study, the imbalance of macronutrients (K, Na, Ca
and Mg) against the background of the pathology of the biliary tract is one of the
pathogenetic factors in the growth and development of undifferentiated connective tissue
dysplasia in children of various ages. This confirms the importance of electrolytes in the
pathogenesis of the development of diseases and dysplasia of the connective tissue and the
pathology of the biliary tract in children.

Keywords: maroelements, dysplasia, connective tissue, biliary tract.
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Annomauyun: 6 cmamve AHATUZUPYEMCS COCMOsIHUE NOKA3amenetl MaKkpodieMenmos npu
namono2uu OunuapHo2o0 mpakma y oemeil Ha QoHe HeOupGepenyupo8annol OUCNIA3UU
coeounumenvhot  mxanu.  Cozanacho  pe3yiemamam — UCCIE008aHUA,  OUCOANAHC
maxpoanemenmos (K, Na, Ca u Mg) na pone namonocuu 6unuaproco mpaxma s6isnemcs
OOHUM U3 NAMO2EHEMUYeCKUx Qaxmopos pocma u paszeumus Heoupghepenyuposantoll
oucniazuy cOeOUHUMenbHOL MKAHU y demell paziuynoeo gozpacma. Imo noomaepicoaem
BHAYUMOCb  DNIEKMPOIUMO8, 6 NAMO2eHe3e pa3eumus 3a001e6anuil U  OUCHIA3UU
COCOUHUMENLHOU MKAHU U NATMOO2UY OUIUAPHO20 MPAKMA y Oemell.

Knroueevie cnosa: maposnemenmul, OUCNIA3UU, COCOUHUMENTbHOU MKAHU, OUTUAPHO20
mpaxma.
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AKTyaJbHOCTb. bunmapHele 3a0osieBaHMSl 3aHMMAIOT BaXXHOE MECTO  Cpean
TracTPO3HTEPOJIOTHUECKUX MaToJIoTUi y neredd. HepgocrarouHas M3y4eHHOCTh MEXaHU3MOB
(opmupoBanus OunmapHOW marosoruu Ha (oHe HeaudhepeHIMPOBaHHON TUCTIIa3neH
coequautensHOW TkaHm (HACT) B wMumagmeM JeTckoM BO3pacTe MOAYEPKUBACT
AKTyaJIbHOCTb JAJbHEHMIIUX UCCIIENOBAHUM B 3TOM HalpaBleHUHU. Y JAeTel C JucIula3ueu
COEIMHMTENIFHON TKaHW 3HAYMTEIBHO Yallle BBIABIAIOTCS KaK MOTOPHO-TOHHMYECKHE, TaK U
AHATOMHYECKHE HapyIICHHs OWIMApHOTO TpakTa. Psii HMCCIeNOBaHMH IOKA3bIBAET, HYTO
b6onee  50%  mamueHToB ¢ OMnMapHOW — JUMCQYHKUMEH ~— MMEIOT  TIPU3HAKH
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COEMHUTENIbHOTKAHHO! AucIuia3uu. HemanoBaxHO conaepkaHMe MakpO3JIEMEHTOB B
OpraHu3Me JIeTel Ui HOANEeP KaHUsI CTPYKTYPBI U MeTab0IM3Ma COeIMHUTEIbHON TKaH! [3,
4, 6]. B passurun HemuddepeHIMpPOBaHHON IUCIUIA3UM COEAWHHUTENILHON TKaHW HMEeT
0oco00e MeCTo HapylIeHHe MHHEPaIbHOrO OOMEHa B OpraHU3Me, B YaCTHOCTU CHWIKCHHE
YPOBHSI )KH3HEHHO BaXKHBIX MaKpO3JIEeMEHTOB, Takux kak Ca, K, Nau Mg [1, 9].

Taxoke Mg TOXe SBISETCS OCHOBHBIM KOMIIOHCHTOM B OOpa30BaHMHM KOJUIareHa M
(hopMupoBaHU KOCTHBIX TKaHeW. HemocTaTOYHOCTh B OpraHM3Me cOAepKaHHS HOHOB Mg
NPUBOIUT K HAKOIUIGHWIO paspymaromux Mmoiekyn tRHK, k 3amemmenmro OenxoBoro
CHHTE3a, BKIIOYas CTPYKTYpHBIE MOJICKYJIbl COCOMHUTEIBHBIX TKAaHEH: MPOTEOTTHKAHBI,
TJINKO3UABI, KOJUIAT€HbI, JAcTUHBL. Na SBISETCS XMMHYECKHM 3JIEMEHTOM, HEOOXOIUMBIM
JUISL HOpMallbHO paboThl Hamero opraan3Ma. OH OTBEYAET 3a Pa3IMIHbIC POIIECCH, B TOM
YHCJIe W 32 TaTOreHe3 Ha OMOXMMHYECKOM YPOBHE, a TakXe SBIseTCs aHTaroHucram K,
KOTOPOro HeoOXOIuM JUisi OWOCHMHTETHYeCKHX mpoueccoB. OnHako, B OOJNBIIMHCTBE
CllydyaeB BOCHAJIMTENbHBIX MpoIleccaX OpraHu3Ma, COJM HATpUsl M Kalus SBJISIOTCS
CTOMKMMM MOKa3arensmu [5, 7, 8].

Hean ucciaenoBanus. M3y4nts 0COOCHHOCTH KIMHHKO-OMOXHMHUYECKUX MMOKa3aTeien
MaToJOruy OWIIMAPHOrO TpakTa y aAeTeld Ha (oHe HenupepeHIUPOBAHHOW AUCILIA3HU
COEIMHUTENILHOM TKaHH.

Martepuanabl M MeTOABI McCIeI0BaHUA. [ TOCTWXEHUS IOCTABICHHOW LN H
pemeHns 3ama4 odcnenoBanbl 159 mereit momrkossHOTO (3-6 JIET) W IIKOJBEHOTO BO3pacTta
(7-16 ner), OONBPHBIX C TATOJNIOTHEH OWIMAPHOTO TpakTa (XOJCIHUCTUTHI, AHOMAIUU
OMIMapHOTO TpakTa, AUCKWHE3WN KETUCBBIBOMALIMX ITyTeH M CHHAPOM ciajxa). ['pymmsl
OOJIBHBIX MOJAOMpANd METOJAOM CIy4ailHOH BBIOOPDKM IO Mepe HUX IOCTYIUICHHS B
cTanuoHap. M3 obImero 4ucia HEMOCPEICTBEHHO OOCIEIOBAaHHBIX I'PYMI JeTel MalbYUKH
coctaBuiu 52.2% (83) neBouku 47.8% (76). Becex oOcnenyeMbIx neTeil Mbl pactpeeIuian
Ha JBE TpYHIBI: OCHOBHas rpymma - Bxoawntu 121 (76%) metu marosoruu OMIMAapHOTO
tpakta (IIBT) ¢ HemuddepeHmpoBanHoi mucmiasuu coequnutespHoi Tkanu (HACT) u
rpynnsl cpaBHenust 38 (24%) nereii I1BT 6e3 HACT. [Inarno3 aucdyHkuust duinnuapHoOro
TpaKTa yCTaHABJIMBAIH I10 KIACCU(PHUKAINHN, YTBEpKAeHHONW PuMckum xoHCeHCYcoM (1999).
B pabGore wucmonb3oBaHBl — KIMHUKO-aHAMHECTHYECKHE, o00mme  J1abopaTopHBIE,
OMOXMMNYECKHE METO/IbI HCCIICTOBAHUSL.

Pe3yabTaThl U 00cy:kaeHusi. Pe3ysbTaThl IPOBEICHHBIX MCCIIEJOBAaHNUH, yKa3bIBaeT Ha
TO, YTO OCHOBHBIMU BHeIIHMMHU NpuszHakamu y nereil mpu IIBT ¢ HACT, sBuswoTcs
M3MEHEHHsI CO CTOPOHBI KOCTHOH cuctembl. C Ooibllle 4acTOTOW BCTpPEHAIHMCh y AETeH
JIOILIKOJILHOTO Bo3pacTa (ckoarno3 97,89%, kudo3 75,6%, runepMoOHIBLHOCTh CYCTaBOB
93,24%, mnockocronue 54,05%, pannuii kapuec 87,83%) Mo OTHOIICHHIO AETAM MIIAJIIIIE
IIKOJBHOTO M CTapiie MIKOJBHOTO BO3pacTa. ITO JOKAa3bIBaeT, YTO, KIMHUYECKUE
tenorurmmueckue npossiaeHus HJACT naumnator ¢dopmupoBarscs npu IIBT, B panHem
Bo3pacte. Brianennsle knuuHuueckue mnposienenus npu IIBT ¢ HJCT Berpewanucs ¢
OIMHAKOBOM uactoToi y ManpunkoB (38,3%) m mesouek (37,7%), p<0,05, He ObUIO
3HAYMMBIX T€HIEPHBIX pa3IMuuil BO BCEX BO3PACTHBIX IPYMMax.

B ob6eux obcnenyemsix rpymmax, y aerei IIBT ¢ HACT u y nereit I1IBT 6e3 HACT
BBISIBWJINCH U3MEHEHHS CO/ICPXKaHUsI MaKpO3JIEMEHTOB KpoBH. [Ipy cpaBHeHUH ypoBHSI Mg B
u1a3Me KpoBH y aerei nanHbIX (3 -6 set, 7-11 ner, 12-16 set) Bo3pactHbix rpynmax 16T ¢
HACT wnaGnromanocs 3HaumrtenbHOe ero cHikeHwe (0,58+0,01 wmmome/n, 0,56+0,02
mMoub/n, 0,55+0,03 mmomw/n, coorBerctBeHHO P<0,05). Opnako, y Tpymmel JeTei
cpaBrenus (I1IBT 6e3 HJICT) comepxanne Mg B KpOBH OCTaBajCs BO BCEX TPEX BO3PACTHBIX
rpymnmnax B mpeaenax HopmaruBaoro nokaszatens (0,71+0,03 mmomns/a, 0,79+£0,02 MMous/,
0,80+0,03 mmoub/n, cooTBeTcTBeHHO P<0,05). Il0o MHEHNIO MHOTHX YYEHBIX M KCIIEPTOB,
ypoBeHb Mg B KpOBH CTaOWICH M M3MEHSETCS TONBKO IPH BRIPAKEHHOM JAe(HUINTE ITOTO
3JIEMEHTAa B KPOBH. | MIOMarHeMusi Cpean JeTeil pacpoCTPaHIeTCs IMUPOKO, B TOM YHCIIE B
Goutbiueii crenenn xapakrepHa nauentam ¢ [16T B coueranuu ¢ HCT.

European science Ne 1 (77) = 26



AHAJIOTUYHOEC W3MCHECHHE B BO3PACTHOM acleKTe HaOmoaanock co ctopoHsl Ca B
OCHOBHOH rpymie jnereid. Yposenb Ca B I1a3Me KpoBH y JieTel BO BceX AaHHbBIX (3 -6 Jer,
7-11 net, 12-16 ner) Bo3pactHbeix rpynnax IIBT ¢ HJCT raxke, 0coObIX pa3nuuuii He
umeno (2,00+0,02 mmons/n, 2,00+0,02 mmons/n, 2,01£0,03 MMOINB/, COOTBETCTBEHHO
P>0,05) n Habmonanuch BO BceX TPEX BO3PACTHBIX IPYINaxX AeTel ¢ HU3KUMHU 3HAYCHUSIMHU
M0 OTHOIICHUIO K CpaBHHUTENBbHOH (2,24+0,11 mmoms/n, 2,63+0,12 mmons/n, 2,54+0,12
MMOJIB/II. cooTBeTcTBeHHO P>0,05) m 3m0poBoit Tpymmel merer (2,67+0,12 mmonb/m,
2,7240,16 mmomnw/m, 2,54+0,13 mmoinb/n, P<0,05). Panee mokazaHo 4TO, HEAOCTATOYHOE
notpebiienne Ca TPUBOIWT K HAPYIICHHIO OOMEHa KaKMX-IIMOO MHKPO3JIEMEHTOB U
MOSTOMY y4YacTHe WX B OOpa3oBaHMM KoJUIareHa M (pOpMHpOBaHMM KOCTHBIX TKaHEH H
MPOYMX >KU3HEHHBIX (QYHKINI BO3MOXHO TOJBKO IIPH IOCTATOYHOM IIOCTYIUICHHH B
OpraHu3M KajbIusl.

VYporenp Na B mia3Me y neTei BO BceX 00CIIeAyeMbIX IPYIax OCTaBajIKCh B Mpeeiax
HOPMATHUBHOTO TOKa3areis. He uMeno u3MEeHeHU U B BO3PACTHOM acCIEKTe O00CIIEIyeMBIX
rpynmn JeTed B 3HAUUTEIbHOM CTeneHu. Tak, y JAeTeil MOIIKOJIBHOIO0 BO3pacTa B OCHOBHOM
rpyImnme, 3TOT Mmoka3ateiab coctaBun 140,7+0,64 MMoib/n, y AeTedl Miaaiie MIKOJIHHOTO
Bo3pacta coctaBwi 140,6+0,86 MMmonb/m W y Jerell CTapIICKIACCHHUKOB COCTABHUI
139,8+1,83 wmmomb/n  (P<0,05). AmnanoruyHplii TIOKa3aTeNb BBIABWIICA Yy JeTeH B
CpaBHHUTENBHOH Tpymme u y 370poBeix (136,3+0,46 mmombe/n, 138,9+0,69 mmons/m,
138,7+1,67 mmons/mn, cootBercTBeHHO P<0,05). Tak e comepxaHne Kanus B IUTa3Me KPOBH
OCTaBAIMCh B TpeleNnax HOpMBL. He MMeno 3HAYHMTEeNBHBIX M3MEHEHHH M BO BO3PACTHOM
acmiekte o0cieyeMBIX TpyNIle JeTeil MO OTHOIICHHWIO K TPYIIE CPaBHEHUS M 3IOPOBBIX
(4,24+0,07 mmoms/n, 4,23+0,09 mmons/i, 3,84+0,21 MMoie/i1, cootBeTcTBeHHO P<0,05). YV
rpynmel - cpaBuenus  (3,9+0,07 wmwmone/n, 4,020,081 mmons/n, 3,89+0,28 mmoub/i,
cootBercTBeHHO P<0,05) M y 3m0poBeix aereit (4,69+0,09 mmornb/n, 4,91+0,12 MMois/i,
4,98+0,16 mmonb/n, P<0,05) Obuin Takue ke pe3yabTarhl, 0€3 OCOOBIX OTKIOHCHHUH OT
HOpMBI. Kak M3BECTHO, MO JaHHBIM HCCIICIOBAHUI MHOTHX YYCHBIX, €CIH €CTh AC(HHUIUT
coJiep KaHusl MaKpOdJIEMEHTOB B OpTaHU3MeE, TO MPOUCXOJUT HApYIIeHHWE CUHTE3a TeX WIH
WHBIX (EPMEHTOB, KOTOpPBIE AaKTHBHO YYaCTBYIOT B CHHTE3¢ OCHOBHBIX OEJIKOB
COCIMHUTEIIFHONW TKAaHW, KOJUIareHa, a TakKe pPa3BUTHs KOCTHOW TKaHH. M Tak, MOXHO
KOHCTAaTHPOBATh, YTO OMHMM W3 IpuunH 3a6oneBanuit HJICT BMecTe ¢ HaclieACTBEHHOM
MPEJPACTIONOKEHHOCTRIO, MOXET OBITh W JIUCOaTaHC MHKPOIIEMEHTHOTO CTaryca
OpraHu3Ma, KOTOPBIH MPUBOANT K AUCIUIA3HH COSAUHUTEIFHON TKaHEH.

Takum o0Opa3oM, OWOXMMHYECKHE aHAaTU3bl KPOBH TIOKA3all HE3HAUYHUTEIHHBIC
OTKJIOHEHHUSI OT BO3PACTHBIX HOPMATHBHBIX TMOKa3aTenei y OOJIbHBIX OCHOBHOW TPYIIIHIL.
Onnaxo ypoBeHb Ca 1 Mg B 11a3Me KPOBHU UMENH TEHACHIIUIO K CHIDKEHUIO.

BoiBoa. BruisiBiieHHBINM —aucOanaHC  MakpOdJIEMEHTOB B KPOBH, B  YacCTHOCTH
THITOKAJIBI[EMHS ¥ THIIOMAarHeMusl Ha (JOHE MAaTOJOTHH OMIIMAPHOTO TPAKTA SABJSICTCS OTHUM
n3 naroreHeTndeckux ¢akropoB passutusi HIACT y nereit paznuunoro Bo3zpacrta. Tak,
nepurut Ca m Mg B opraHu3Me NPUBOAUT K TIyOOKHM paccTpoiicTBaM OOMEHHBIX
MPOIIECCOB B COCTMHUTEIEHON TKAaHH. DTO YKa3bIBACT MPH AUCHYHKIIMHA OMIMAPHOTO TPAKTa
¢ HACT, B mmaHe KOMILICKCHOTO OOCIIENOBaHUS PEKOMCHIYETCS aHAlN3 IOKa3aTelnei
9JIEKTPOJIUTOB KPOBH.
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Abstract: This article provides a comprehensive overview of the principles of seismic
stability in modern civil engineering. It examines the structural dynamics required to
withstand ground motion, focusing on energy dissipation, base isolation, and the use of
ductile materials. The study analyzes the evolution of building codes and the transition from
rigid structures to flexible, "intelligent" designs. Special attention is given to the integration
of dampening systems and the role of soil-structure interaction in preventing catastrophic
failure during high-magnitude seismic events.
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Annomayusn: 6 OanHOU cmamve NPeOCMAs]ieH 8CeCMOPOHHULL  0030p  NPUHYUNOS
celicMuyeckol  YCMouyueocmu 8  COBPEMEHHOM — SPANCOAHCKOM — CIMPOUMENbCmae.
Paccmampusaemca  cmpykmypHas — OUHAMUKA, He0OXO0UMAs  Oas  NPOMUBOCMOAHUS
08UICEHUIO 2PYHMA, C YROPOM HA pacceusanue sHepeul, 6asosyio u30IAYUI U UCHONIb308aAHUE
NIACMUYHBIX Mamepuanos. B uccredosanuu ananusupyemes 360moyusi CmpoumenbHoix HOpm
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demngpuposanisl, ceticmMuieckas MoOOepHU3AYUsL.

Introduction

The unpredictability of seismic activity remains one of the greatest challenges to the
safety of the built environment. As urbanization accelerates in tectonically active regions,
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the science of seismic stability has transitioned from a specialized niche to a fundamental
requirement of modern architecture. Seismic stability refers to the ability of a structure to
maintain its integrity and protect its occupants during and after an earthquake. Unlike wind
or static loads, seismic forces are dynamic and inertial; they are generated by the ground’s
acceleration, which forces the building to respond to rapid, multidirectional movements.

The core philosophy of earthquake-resistant design has shifted significantly over the last
few decades. Historically, engineers attempted to build "indestructible," rigid structures.
However, experience proved that rigidity often leads to brittle failure. Modern engineering
instead prioritizes ductility—the capacity of a material or structure to undergo significant
deformation without collapsing. By allowing certain components of a building to bend or
yield, the structure can absorb and dissipate the kinetic energy delivered by the earthquake.
Steel and reinforced concrete are the primary materials utilized for this purpose, specifically
designed in frames that can "sway" without losing their load-bearing capacity.

One of the most effective modern innovations in this field is Base Isolation. This
technique involves decoupling the building from its foundation using flexible bearings made
of layers of rubber and lead. When the earth moves, the isolators absorb the majority of the
shock, allowing the ground to move beneath the building while the structure remains
relatively stationary. Furthermore, high-rise buildings often incorporate Tuned Mass
Dampers (TMDs)—massive weights placed near the top of the structure—to counteract the
swaying motion caused by seismic waves.

However, seismic stability is not solely about the building itself; it is deeply connected
to the ground upon which it stands. Seil-structure interaction (SSI) plays a vital role.
Buildings on soft, silty soil are at higher risk of "liquefaction," where the soil loses its
strength and behaves like a liquid. Therefore, modern seismic engineering requires a holistic
approach that combines advanced geotechnical analysis, innovative damping technologies,
and strict adherence to evolving building codes to ensure that the cities of the future can
withstand the inevitable shifts of the earth.
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powered by the Internet of Things (IoT) and Artificial Intelligence (Al). The study focuses on
the benefits of energy optimization, enhanced security protocols, and the challenges of data
privacy and interoperability between competing smart standards.
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Introduction

The concept of the "home of the future" has transitioned from science fiction to a
standard expectation in modern urban development. Smart Home technology, or domotics,
refers to the suite of devices, appliances, or systems that connect into a common network
that can be independently and remotely controlled. When these technologies are applied on
a larger scale to commercial or industrial structures, they fall under the umbrella of Building
Automation Systems (BAS). The primary objective of these systems is to enhance the
quality of life, provide superior security, and, most importantly, achieve unprecedented
levels of energy efficiency.

At the heart of any automated building is the Internet of Things (IoT). This network
allows everyday objects—from thermostats and light bulbs to refrigerators and security
cameras—to communicate with one another and with the user. The evolution of this field
has moved through three distinct generations. The first generation involved simple remote
controls (infrared or radio frequency); the second generation introduced smartphone
integration and cloud connectivity; the third, and current generation, involves Artificial
Intelligence (AI) and machine learning. Today's smart homes do not just wait for a
command; they learn the inhabitants' schedules, adjusting the ambient temperature and
lighting based on historical data and real-time occupancy sensors.

A critical component of building automation is the Building Management System
(BMS), which acts as the "brain" of the structure. In a commercial context, a BMS manages
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high-voltage electrical systems, HVAC (Heating, Ventilation, and Air Conditioning), and
fire safety protocols. By automating these systems, a building can respond dynamically to
external weather conditions or internal occupancy shifts, potentially reducing energy
consumption by 30-50%. For instance, "smart glass" can automatically tint to reduce solar
heat gain, while smart grids can shift heavy appliance usage to off-peak hours when
electricity is cheaper and more abundant.

However, the path to universal building automation is not without obstacles.
Interoperability remains a significant challenge, as devices from different manufacturers
often use different protocols (such as Zigbee, Z-Wave, or Matter). Furthermore, as our
homes become more connected, they also become more vulnerable to cyber-attacks, making
data encryption and network security a top priority for developers. As we look toward the
2030s, the goal of smart home technology is to become "invisible"—seamlessly integrated
into the architectural fabric of our lives to provide comfort, safety, and sustainability without
requiring constant manual intervention.
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Introduction

The Architecture, Engineering, and Construction (AEC) industry has historically been
characterized by fragmentation, with architects, engineers, and contractors often working in
silos. This traditional workflow frequently led to information loss, costly on-site clashes,
and significant budget overruns. However, the emergence of Building Information
Modeling (BIM) has catalyzed a digital revolution, shifting the industry from static 2D
CAD drawings to dynamic, data-rich 3D environments. BIM is not merely software; it is a
holistic methodology that facilitates the creation and management of information throughout
the entire lifecycle of a construction project—from initial concept to eventual demolition.

At its core, BIM creates a "Digital Twin" of a physical structure. This digital model
contains not only geometric data but also functional data, such as material specifications,
thermal properties, cost estimates, and maintenance schedules. One of the most significant
advantages of BIM is clash detection. By simulating the construction process in a virtual
environment, designers can identify physical interferences—such as a plumbing pipe
running through a structural steel beam—Ilong before any ground is broken. This "build it
twice" philosophy (once virtually and once physically) drastically reduces the need for
expensive "Change Orders" and minimizes material waste.

Furthermore, the evolution of BIM is categorized into "Dimensions" that add layers of
complexity and value. While 3D BIM handles spatial geometry, 4D BIM introduces the
element of time (scheduling), and SD BIM integrates cost estimation. More recently, 6D
(Sustainability) and 7D (Facility Management) have become vital for the long-term
viability of structures. In the 7D phase, the BIM model is handed over to the building
owners, providing them with a comprehensive digital manual that tells them exactly when a
boiler needs servicing or the specific serial number of every light fixture in the building.

Despite its benefits, the widespread adoption of BIM faces challenges, including the high
cost of initial software investment, the need for specialized staff training, and issues
regarding data interoperability between different software platforms. Nevertheless, as
governments worldwide begin to mandate BIM for public infrastructure projects, it is
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becoming clear that this technology is no longer an "optional extra" but the fundamental
backbone of modern, efficient, and sustainable engineering.
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