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USE OF PHYSICAL FACTORS IN MEDICINE

Urmanova Gulbaxor Urunbayevna
Associate Professor, Tashkent Pediatric Medical Institute
g.urunbayevna@agmail.com

Abstract. The development of science and technology, industry and scientific
research cannot be imagined without physical factors. Physical factors are widely
used, especially in many areas of medicine. This is especially noticeable in
diagnostics, treatment, surgical intervention and laboratory studies of various
diseases. The movement of blood through the vessels in a living organism is also
assessed by physical factors. This article explains the movement of blood through

the vessels using some physical factors.

Keywords: Doppler, effect, vessel, blood, flow, ultrasound, function, electric

current, magnet, frequency, movement.

Annomauusn. Pazeumue HAYKU U MEXHUKU, NPOMBIULIEHHOCMU U HAYYHBIX
UCCIe0068aHULL  HEBO3MOJICHO  npeocmasums  0e3  Quzuueckux  Gaxkmopos.
Qusuueckue Gaxmopsvl WUPOKO UCNOIb3VIOMCS, 0COOEHHO 80 MHO2UX 001ACMSX
MeOuyuHvl. Mo 0COOEHHO 3AMEMHO NPpU OUACHOCMUKE, JIeYeHUU, XUPYPSUUECKOM
emewamenvcmee U AAOOPAMOPHLIX UCCAE008AHUAX PA3IUYHBIX 3A001e8AHUI.
Heudicenue Kkposu no cocyoam 6 JHCUBOM Op2AHU3Me MAK’ce OYEeHUBAEmcs
Quzuneckumu hakmopamu. B amoii cmamve 00bACHAECMCS 08UdICEHUE KPOBU NO

COC)/()(ZM C NOMOUIbIO HEKOMOPbILX qbu3utteCKux @LZKMOPOG.

Knwueswvie cnosa: /lonnnep, sa¢pgpexm, cocyo, Kposb, NOMOK, VIbmpa3eyk,

¢yHKl/ﬂl}Z, 3ﬂeKmpuquKuﬁ MoK, MazHum, vacmoma, osudicenue.

Annomayus. Dan-mexHuka, caHoam 64d  UAMUU  MAOKUKOM
UWAAPUHUHE PUBOICIAHUWMUNHY DU3UK  daxmopaapcuz macagsyp >mub

oyimauou.  Aunuxca  mubbuémuune  Kyniab — coxarapuoa  Qu3ux
4
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Gpaxmopnapoan xeue ¢houodaranuraou. Aunuxca, mypiu Xui

Kaccainukiapea mawxuc Kyuuuoa, oasonauoa,

AHCAPOXIUKOA, JAabopamopus uwiapuoa AKKOL — Kypuu
mymkun. Tupuxk  opanusmoaeu KOHHUHZS  MOMUPIAPOA
xapakamu xam usux paxkmopaap ounanw odaxonamaou. Maszkyp makona
atpum Qusux akxmopnrap €poamuda KOHHUHZS MOMUPIAPOA XAPAKAMUHU

acocnab bepaou.

Kanum cy3nap: Doppler, effekt, momup, xon, oxum, ultratovush, ¢ymnxyus,

dJleKmp, macHum, dacmoma, xapakani.

The functions of organs and tissues of a living organism are assessed
by physical factors. For example, the movement, fluidity, viscosity,
mechanical properties and other characteristics of blood in vessels are
studied by hydrodynamics; the spread of blood through vessels is the section
on oscillations and waves; the mechanical work performed by the heart is the
mechanical section; the generation of biopotentials is explained in the section
on electric fields [3,10].

Modern technologies used for diagnostic purposes make it possible to obtain

information about a patient's illness by studying the sounds inside the body.

Currently, methods based on the use of electric current, electric field and
magnetic field - electrocardiography, phonocardiography, ballistocardiography,
rheocardiography and magnetocardiography, magnetobiology and others - expand

the capabilities of specialists and facilitate fast and accurate diagnostics.

In medicine, electric current, electric fields, magnetic fields and other

physical factors are used in physiotherapy for the modern treatment of
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various diseases. Modern treatment methods widely use
ultraviolet and infrared rays, alpha, beta, gamma and other
radiation [3,4,10].

Computed tomography, Roentgen-ray computed
tomography, magnetic resonance imaging, multispiral computed tomography
and other modern unique methods have become widely used in nuclear

medicine.

Based on all of the above, we can say that blood flow in the vessels is also
assessed by physical factors. Blood flow is the movement of blood through the
cardiovascular system. Blood is a viscous fluid containing plasma and cells. It
consists of leukocytes, erythrocytes, thrombocytes and hyalocytes. The properties of

the cell significantly affect the nature of the flow [1,10].

Blood flow velocity is the speed at which blood elements move through the
bloodstream per unit of time. In practice, specialists distinguish between linear

velocity and volumetric blood flow velocity.

Linear blood flow velocity is the distance that a blood particle travels through
a vessel in a given time (Fig.1). This is a value that directly depends on the sum of
the numbers intersecting at a given point in the vessel. Consequently, the aorta is the
narrowest part of the circulatory system and has the highest blood flow velocity,
reaching ~0.6 m/s. The "widest" are the capillaries, since their total area is 500 times
larger than the area of the aorta, and the blood flow velocity in them is 0.5 mm/s.
This ensures excellent exchange of substances between the capillary wall and tissues
[2,9].
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So, knowing this, in modern clinical practice there are

several methods for determining blood flow velocity, let's consider

some of them:

20

m/
sec

Aorta Artery Arterioles Capillaries Veins

Fig.1. Linear blood flow velocity in the cardiovascular system.

Ultrasound method: in this method, a special generator generates ultrasound
waves and transmits them to the irradiator. The ultrasound wave passes through the
emitter into the blood vessel and is reflected from the moving red blood cells. The
returned ultrasound wave is converted by the receiver into electrical oscillations and
amplified. The amplified electrical oscillations are aligned with the oscillations of
the incident and returning waves using a special device, and the speed of movement
of the red blood cells is determined by the difference in the resulting frequencies
[8,11].

The Doppler method is an ultrasound method based on the Doppler effect, in
which the speed of red blood cells in large blood vessels changes depending on
their location relative to the axis: red blood cells "near the axis" move at high speed,
and "near the wall" - at low speed. In this case, ultrasound waves are reflected from
different types of red blood cells. Thus, the Doppler shift occurs not at one
frequency, but in a range of frequencies. Thus, the Doppler effect allows us to
determine not only the average blood flow velocity, but also the blood flow velocity
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in different layers. In this case, the oscillations of the incident and

reflected waves are balanced accordingly [6,7].

The physical essence of the Doppler effect is that the
frequency of ultrasound waves changes when the ultrasound source
moves. The waves are reflected from blood particles, and this change directly

depends on the speed of blood flow.

Blood flow velocity, along with arterial pressure, is the main physical quantity
characterizing the state of systemic circulation. The possibility of noninvasive,
objective and dynamic direct measurement of blood flow in small vessels remains

one of the urgent tasks of modern angiology and related specialties.

Based on the above, it can be said that the Doppler effect is widely used to
study the speed of blood movement in each layer, the functional state of the walls
and valves of the heart (the Doppler echocardiography method), and the speed of

movement of various organs [5,12,13].

In modern medical practice, high-frequency ultrasound Dopplerography
opens up broad possibilities for determining the viability of critically ischemic,
burned and frozen tissues. At the same time, opportunities for early detection of
pathological conditions associated with hemodynamic disorders of the cerebral and

carotid arteries appear.

The electromagnetic method of determining the blood flow velocity is based
on the flow of moving particles in a magnetic field. Although blood is an electrically
neutral system, it consists of positive and negative ions. If a magnetic field is applied
to one side of a blood vessel, positive charges accumulate near one side of the blood
vessel wall, and negative charges accumulate near the other side. This distribution
of charges across the cross-section of the vessel creates an electric field. This
physical phenomenon is called the Hall effect. Thus, with this method, it is possible

8
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to determine the blood flow velocity, knowing the magnetic field

and the phase difference. In this method, the use of an alternating

magnetic field is practically convenient. This creates an alternating
Hall voltage. In this case, it is preferable to use an alternating
magnetic field to reconstruct the image. Currently, Hall sensors or sensors - devices

based on the Hall effect - are widely used in medicine and other fields [5,12,13].

Dopplerography is an ultrasound examination method based on the Doppler
effect. Ultrasound waves are reflected from moving objects with a changed
frequency. This frequency shift is proportional to the speed of movement of the
structures being examined. If the movement is directed toward the sensor, the

frequency increases, if away from the sensor, it decreases.

Dopplerometry - this method is based on the passage of ultrasound waves
through a vessel, and as a result of the reflection of the waves from moving red blood
cells and white blood cells, the frequency of the waves changes, that is, it increases
in proportion to the speed of blood flow.

Doppler echocardiography allows measuring not only the average linear
velocity of blood flow in the heart and vessels, but also the velocity at various points
in the cross section of large vessels. The linear velocity of blood flow in the vessels
of the systemic circulation is distributed accordingly. For example, the maximum in
the aorta is 0.2-0.5 m/s, and the minimum in the capillaries is 0.0003 m/s. The blood
flow velocity in the veins increases compared to the capillaries. In large vessels, it
reaches 0.1-0.15 m/s. The linear velocity of blood flow in small vessels is distributed
similarly [3,10].

So, based on the above, we can conclude that the achievements of
electricity, electric fields, magnetic fields, atomic and nuclear physics are
priceless. Roentgen-ray diagnostics and methods of directed atomic radiation
have a significant impa ct on the development of medicine.

9
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®U3UKA JAPCJIIAPUJA BA TYTAPAK
MAIIFYJOTJAPUIA TUJAKTUK YUUHIIAPJAH
DOUJATTAHHAII

Tepmu3 naBjaaT MyXaHJIUCJIUK Ba
arpoTexXHOJIOTHSJIAP YHUBEPCUTETH

m.¢.1, nore. Y. H.Cyaronosa.

AnHoTaumsi: YmlOy wmakojana ¢usuka (aHuHM VKUTHIAA Ba Tyrapak
MalFyJIoTAapyu  JAaBOMHJAA  JWUJAKTHK  ViuHdapaaH — (oiganaHUIIHUHT
camapajopiura  €putwiarad. Jlumaktuk VHMHIAp YKyBUWJIAPHUHT  J1apcra
KU3UKUIIMHA OIIUPAaN, Ha3apuil OWJIMMIIADHM MyCTaxKamJjallra Ba MaB3yJapHU
YyKyppoK V3namTupuinra €paam Oepanu. TagkukoTaa YWHHIA METOJJIapHUHT
amanuéTnaru ah3aJTMKIapy Ba yIIapHU KOPUH eTHIl OYiinya TaBcusijiap OepuiiraH.

Kamur cy3nap: ®Ousuka, TUIaKTUK YAWHIAP, UHTEPAKTUB METOJ, TYTapak
MAILIFyJIOTIapH, TAbJIUM CaMapaJopiuru, KU3UKUIIL, YKYB KapacHHU.

AnHoTaumsi: B nanHoi cratbe ocBeniaeTcsi 3pPEKTUBHOCTH UCIIOIb30BaHUS
TUAAKTAYECKUX WIP TPU O00yuyeHWH (PU3MKE U BO BpPEMs 3aHITHI B KPYXKKE.
JlugakTHyecKue Wrpbl TMOBBIMIAIOT WHTEPEC YYalMXCS K YPOKY, CIOCOOCTBYIOT
3aKPEMICHUIO TEOPETUUECKUX 3HAHUI U 0oJiee TIIyOOKOMY YCBOCHHIO MPEIMETOB.
B uccnenoBanun npeacTaBieHbl IPEUMYIIECTBA UTPOBBIX METOJIOB Ha MPAKTUKE U
PEKOMEHIAIMU 10 UX BHEJIPEHUIO.

KutoueBble ciioBa: Qusnka, IUIAKTUUYECKUE UTPHI, UHTEPAKTUBHBIN METO/I,
3aHITHS B KPYXKKe, 23PPEeKTUBHOCTh 00yUEHUsI, UHTEPEC, TPOIIECC 00YUCHUSI.

Abstract: This article highlights the effectiveness of using didactic games in
teaching physics and during classes in a circle. Didactic games increase students'
interest in the lesson, contribute to the consolidation of theoretical knowledge and
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deeper learning of subjects. The study presents the advantages of

gaming methods in practice and recommendations for their

implementation.
Keywords: physics, didactic games, interactive method,

classes in a circle, learning effectiveness, interest, learning process.

VKyBUMIAPHUHT WKOIMHA TaQaKKypUHHM DHBOXIAHTHPHIL, YJIAPHH aKIUi
KOOWIMSTIIApUHU YCTUpHII, Pr3uKa PaHUHN YKUTHUIIIATH SHT MYXUM TICUXOJIOTUK
Ba MEJJaroruK MyaMMo. ByHUHT yuyH YKUTUIIHUHT (aoa METOjIapuiaH, TabJIuM Ba
TapOUSHUHT HOAHbAaHABUM IIAKJ Ba yCyJUIapuJaH KeHTI MHUKEcuaa (oiimananuiil,
JKACM Ba XOJHWCAIAPHHUHT YJIApPHUHT y3apo aJIOKQJOpJIUTH, XapakaTd Ba
pUBOXJIaHUO OOpHUIIM acocuja VpraHuil TakKa3o JTuiaau. byHna, aifHuKca,
VKYBUMJIAPHUHT YWHUH (DAOJUTMTMHU OIIUPHUII, SHTM OWJIMMIIAPHU Y3IAIITUPHUIIH,
ylapia YKyB Ba KYHUKMaJapuHU INAKIUIAHTHPUILIHA XaMJla PUBOKIAHTHPHILIH,
yMyMaH (U3UMKaHU YpraHull >KapaCHUHUHT camapaJopiuruHU OLIMPHUIIN KaTTa
axamusAT kacO atanu. JunakTuk YirHIap 1aBoMuaa YKyBUMiIapaa XOCHI Oyaauran
WKOOUW  XUC-XasDKOH TYWFYCH  yJapHM 4apyallJaH acpaad. YJIapHUHT

HHTCJICKTYaJ KO6I/IJ'II/ISITI/IHI/I omupanu.

HNunaktuk ViuHnapaan Qusuka VKUTHIL >KapaéHuaa QoiiamaHUuITHUHT
YMYMHI Macanajiapu, WIMHANA METOJIMK afabuéTiiapaa aHya KeHr Eputuirad oynca
XaM, ylapjaa acocuid 3pTHOOp Macajajap €4Yull Ba KOHYHJapra KapaTWJITraH.
Baxomanrku, ¢usuka GanuHN Y3mamTUpUIl YKyBUWJIApra aHya KAWWHYUIHK
TYFOUPUIIM Ba YHUHI 0ab3W MacajalapuHU €4YWIIa HOAHbaHABUW EHJAUTyBIIAp
Tanad >TUiMmM Tabuuiiaup. ByHUHr Oup Katop WiIMHii-Ha3apuii, METOAMK Ba
TUAaKTUK cababimapu OOpKH, yiap/iaH Xap KaHaai Maxopamim (Qu3nka YKUTYBUUCH
kY3 toMa onmaiau. [llyHuHr yuyH ¢usuka ¢haHuHU YKUTUIIAA, STHTU MEeAaroruk

TEXHOJIOTHSIIIap, HOAHbAHABUH yCYJI Ba IMIaKJuIapAaH (hoigamanui Tanad dTUIA .

12
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AWHUKCca, TUIAKTUK YHUHIAp YKYBUYMIAPHUHT MYCTaKUI (PUKpIall,
TONKUPJIHUK,  M3JAHYBYAHIMK,  XO3UPKABOOJMK,  MAHTUKUUI

XyJocanap 4MKapa OJuIll, ¥3 YCTU/a UIIall MabIyM Ba HOMAabIyM

KUXATIApHA COJIMIITHPA OJIMII, MAaBXKY/[ 6I/IJ'II/IMJ'IapI‘a TassHUO

MYIIIOXaJa IOPUTUII Kabu MMKOHUSTIIAPUHY HILTA CONUILIA EpiaM Oepasu.

®dusnka (aHuHU YpraHuml >kapaéHuaa, YKyBUWJIAPHUHT JIapCc Ba TYyrapak
MaILIFyJIOTIapAa AUJAKTUK YHAWHIApAaH HaMyHallap KelaTupamuis. by aumaakTtuk
VUMHIApAa IOKOPH KypCcaTKMura OJSpUIIMII Y4YyH JapCliMK Ba KyIIWMYa

agabuétnapaan QoiinanaHuin Makcaara MyBo(uk.

Du3MK JyFaT YUHHH: VKHTquH outta XapdHu nockara €3aau, YKyBUMIIap
aca, yma xap¢ OwiraH OounutaHaguraH (pU3MK TEpMUH, QU3UK KATTAIUK, (U3HK
ac6o00map, YyI4oB OMpIUKIIAP Ba XOKa30JIapHU AadTapiapura y3napuda €3aauiap.
Keitnn kaiicu YKyBUM He4Ta HOOpa-TEPMHUH E3raHWHU alTaIu. VKI/ITquH aitimanuo
TEKIIUPUO 0paau, KUM KyI €3raH O0yica, y YKyBUM OMpUHUYMIMKHY onaau. KelnH
y11a YKyBYMHUHT TONTaH CY37apy, OpKajaa KoJraH YKyBUWIap/a OyiMaras cy3napu
JlocKara €3wiaii Ba XaMMa YKyBUMJIAp JOCKAJIaH y3Japu Tomna oJiMaraH Cy3JapHU
kyuupu6 onaawiap. Macanan, T xapdu €31k, TOBYIIL, TaAOUAT, TOPMO3, TEOpAHHIIL,
TeMIeparypa, TepMOJAMHaAMKKa, ToMcoH, Tecna, TepMosiApo, T€3JaTrud, TAKOMAK,
TOPTUJIMII, TPAH3UCTOpP, TPAHCYpaH, TYpOYJEHT, TYTYH, TYJKHH, TEKHUC

Te3JIaHyBYaH, TEKUC CEKMHIJIaHyBYaH KalOu cy3iapaup..

A. Akcenepeometp, amopd, arom, ABOrajipo, aKyCcTuka, aibha, aHTUMOJIA,
atMocdepa, actpodusuka, amOMUHUN, aaunadaTHK, abaauii, acoCiu, aHTCTPEM,
aHepOUJI, apEOMETp, aMIIEPMETP, a0COMIOT y3aitul, aMmopd, aHM30TPOII, aiijlaHa Ba

X.K.
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Pu3uk popmyaaaap 0yinya JaMMHO YHMHU KyiHIarnya

s
JAaBOM 3Taau: V = n > 1=

_ 2,2 2
§—>v:v0+at—>t:V Vo ,a=Y \/0—>s:vot+i—>tzﬁ—>N:é
v 2s 2 N t
t=i—>U=/R —>R=pi—>5=£—>P=nkT—>T=72EK —>k =i—>NA=ﬂ—>v=m—>/1=m)NA—>
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4% nK 3r nkK v P v

DuU3MK aATAMAJIAPAAH TAIIKWI TONTAH JOMUHO YIMHH.
Teznmur—> Kyd —» yacrora —» aroM —» Macca —

AHrCTpeM—» METEOP ——>» pUYar ———»  TUTPOMETP

peocTar Tapo3u » UIII » IIOKYJT — » JIUTP —
pajuii , uynmomn —»  Iapas —> JIOMOHOCOB — > BakT —
— > Tomcon ~— HvroroH Hamom&rp -
panuyc CEKYH/I

TapTHOMa AaBOM STaupwiaad. OU3MK cy3mapiaH TAIIKWI TONTaH JOMHHO
YyiuHuAa YKATYBYM OUPUHYY CY3HU alTHO JocKara €3aau, oxupru xapbuaan Gusuk

cy3nap OusiaH 1aBOM STTUPUIIA]IH.
«@U3MK JUHTBUCTUKA»

Tun KoHyHJapH, HYTK »o3uOanapu OWIaH JIMHTBUCTHKA IIYyFYJUIAHAIH.
®uzrka TWIM >Kyda OOW, YHUHT HMMKOHUATIApUIAH VpUHIM QoiiamaHuil
YKyBUMJIADHUHT OMJIUM Japa)KaCUHHU OUIMPUINra KaTTa XU3MaT KWK MYMKHH.
Typau pu3uk KarTaukiIap, KOHYHIap, OupIukiIap OusiaH OOFIUK OOLIKOTUpMAJIap

YKyBUMJIADHU CY3aMOJUIMKKA, TONMKHUPJIMKKA Ba XO3Wp)KaBOOJMKKa ypratanu. by
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TaAOUp XaMm, SHT aBBaJlO, yJApHU MYCTaKHJ HIIJIAIra, KylnmMmua

Ounum  onumra, ¢usuka (QaHMHUHT €3Ma Ba OF3aKd THI

UMKOHUSTIIapUaaH (oiaJaHuIITra YHIAW U,

Ky#tunaru caBosapra TYFpu xaBooJsiap TonuoO, yIapHUHT
Oom xaphiaapuHU KeITHPUITaH OYII KaTakjgapra KOWJIAITHPUIICA, XUKMATIH
cy3napjaH Oupu kenud 4MKaau Ba y YKyBumjapaa ¢usuka (GaHUHUHT KyApaTiu

Tabunii pannapaaH OMpH SKAHIUTHHU y30K BaKT 3c/a cakiaad Typaam.

bu3z pmapc Ba gapcmaH TamKapu MalIFryJoTJIapAa JUHTBUCTHK JUAAKTHK
VUUHIapJaH HamMyHajlap KEATHUPJIUK, OyHIa XaM MabHOCHHH, XaM TOIMUIIMOK

’KaBOOWMHMU TOITMIN Taja0 dTUIAIH.

1- rtommmpuk: Kyitngaru capoiapra TYFpH *aBo0Oap Tonuo, yIapHUHT OOII
xapQurapuHd KEeNTUPHUINTaH OVl KaTakjgapra  >KOWJIAITHPHUIICA, XUKMaTJIA
cy3napjan Oupu Kenud yuKaau Ba y YKyBumiapra ¢usnka (GaHUHUHT KyJIpaTiu

Tabuuil (haHap/iad SKaHJIUTUHU Y30K BaKT 3CIaTHO Typaiu.

1 2 3 4 5 6 7 8 9 1
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20 21 22 23 24 25 26

1. Typnu MmoamaapaaH TAIKAI TOTITAH KUCMITAPTA . ..euueeeeneeennnneennneennns

nebd anTuiIaan.

2. KucMm myHmail xapakaT KWIMIIM MYMKUHKH, YHUHT UXTHUEPUN HKKH
HYKTaCMHM TYTAalUTUPYBUM TYFPU UHU3MK OHKUCM Kydrahja Xam, y3-y3ura

[mapajciuimruia KoJIuiiura....... Xapakat HeﬁHHaIIH.

3. MoaganuHr  XaxxkMm ~ OWpiaurura TYFpU  KeJNaguraH  Maccacura

................ JEeUIIaaun.

4. bup sxucmra OoOIlKa XUCMHUHT TabCUPH TYXTaraHjaH CYHT >KUCM

TE3JIATUHUHT Y3TAPMACITHIH ...oeveneeenneenneennnennns JNEeNnIaIu.

5. bHp KHCMHUHI HKKMHYM JKUCMra KypcaTaiuraH TabCUpHUTa

............. JNEeUnIIaau.
6. Te3nanunHyu yinuaiaurad ac000....................

7. XoaucalapHU XapakKTEpPJIOBUM KaTTAIMKIAPD OpacuJaard MUKIOpPUN

Oofrmanumigan noopar 6ynran udogara ............... Jenau.

8. CyloKiauk uuura OOTHUPWIIraH MXUCM Y3UHUHT XaKMHYa OFUPJIMKIATU
CYIOKJIUKHM CHKUO YMKApaJu Ba YHTa LIy KATTATUKIATH .............. Ky4 TabCUP

KWJIaau
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9. Kyd OUPIUTH. .....oovieieinannnn. .

10. Uccuknuk anMammHUII HATHKACUIa )KUCMIa Oepritaiural

DHEPTUS MUKIOPH.....envvennnnn... IeHnIagu.

11. JKucMinapHUHT WHEPTIMTHHH XapaKTEepJIOBYH (UMK

KATTAMHK ..ooonneeennnennn.
12. JIun3a mapka3ujaH YTyBYH ........ ONTHK ......... Jevunaan.
13. PyC aBHALIMSACHHHUHT OTACH ....eenneieanneeeannneennnaennnn.

14. J)KucMHM TalIKWMi KWiraH MOJIEKYJAIAPHUHT XAOTHUK XapakaTh Ba

MOJIEKYJIAJJADHUHT ¥3ap0 TAbCUP SHEPTUSIIAPUHUHT WMFUHIUCHUTA ... ..... auTUIAIN.
15. kr/m® Kalicu U3MK KaTTaJTUKHUHT OUPIATU?
16. 3uwimknu Ynvaiauran ac6oo.............
17. XaXM YITUOB OUPIHTH ....eveneeeneennannnn..
18. Cyrokuk €ky ra3 nuura OOTUPUIITaH )KUCMIa TabCUP KUIIYBYM UTapHO
YUKAPYBYM KYU ...nneennnnnn.
19. Ky3ranmac TassH4 aTpoduaa ailjiaHa OJIaJIUTAH JKUCM .......eeuvennnen...
20. OnTuk acO00aAPIAH OUPH ..o'veveeeeeenneennnannnnn
21. XyCcyCuATH )KMXATIAH XaM CYIOK XaM KATTHK JKHCM ......cccuveennnnnnn.
22. TpaekTopus y3yHJIUIUTa TEHT OYJITaH KATTATHK ....veneeeneeanneannnn..
23. Ky4 Tabcupuia )KUCMHUHT IIAKIU Ba XaKMHUHUHT Y3TapyILIN
....................... neuniIaau.
24. TpaeKTOPUSHHUHT MabJIyM MaWTIArd Ba MabJlyM HYKTaJaru Te€3JIMrU

.......... TE3JIUK JEUNIIaIN.
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25. 1xr maccanu sxucMra 1 M/c? Te3nanuin 6epa onaauran Kyq

Ooupyuru

26. bup >XUCMHHMHI WKKWHYM XUCM CHPTHAA CHUpIIAHTaH7a

XOCHJI OYTauran
Ba Xapakarra Kapama-KapIid HYHAITAH KYUTa ........ceeeuunnnn... JNEeUNITAIN.
AKasoodaanp:

1. ®usuk xucm. 2. Unrapunanma xapakart. 3. 3uunuk. 4. Maepaus. 5. Kyu.
6. Axcenepeomerp. 7. ®usmk KoHyHUAT. 8. Apxumen kyuu. 9. Hwroton. 10.
Uccukmuk muknopu. 11. Macca. 12. Vk. 13. XKykosckuii. 14. Muku sueprus. 15.
3uwmk. 16. Apeomerp. 17. Jlutp. 18. Apxumen kyuu. 19. Puuar. 20. Muxpockor.
21. Amopd. 22. yn. 23. debopmanus. 24. Onuii Te3muk. 25 HpoToH. 26.

Numkamanum Kyywu.

Xynoca xuiub aWTraHjaa, aapcaa Ba Tyrapakiapnaa (QoimanaHuiaurad

TUAAKTAK VAWHIM MAIIFyJOTIAPHUHT KyWuaarud ad3auTuKiIapyd MaBxy/l:
- VKyBUMJIApHUHT OWnill (HaoJUsITH OIIA]IU;
- OHT' J1013ap0 MyaMMOJIApHU XaJl KMJIUIIT UMKOHUSITUTA dra Oyiaam;

-MaILIFyJIOT JaBOMUJIA YKYBUMJIAp ypTacuaa y3apo €paam, IyCTOHA MyHO3apa

XOCHJI OVuImra oo Kenaau;

- YKyBUMjap Ta€prapivkK JaBOMHAA JapCiMK, KyIIMM4Ya anabuériapiaaH

MycTakui doigananaauiap;

- YKyBUWIAp YWHWH MAIIFyJOTWra KaTTa KU3WKHUII OujaH Taléprapiivk
Kypanuiap, HaTiKaga MYCTaKWJ paBUIIa SHTM  OWIMMIIAPHMU Sraiaiil

camapaiopJIura OpTau;
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-VKYBUMJIADHUHT  y3  OWIMMHHM Ba HMKTUJOPUHHA CHUHA0

KypuIaa, ¥3-Y3uHu 0axonamiaa, Kaco TaHIanaa MyxuM axamusTra

ara Oymaau.
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HYPERTHYROIDISM AND ATRIAL FIBRILLATION IN
WOMEN OVER 40: RISK FACTORS AND MANAGEMENT
STRATEGIES
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Abstract: Hyperthyroidism, characterized by excessive thyroid hormone
production, is a well-established risk factor for atrial fibrillation (AF), particularly
in women over 40. This article reviews the pathophysiological mechanisms,
epidemiological data, and evidence-based management approaches for AF in
hyperthyroid patients, with a focus on middle-aged and older women. We analyze
key studies and clinical guidelines to provide a comprehensive overview of this

critical cardiovascular-endocrine interaction.

Keywords: Hyperthyroidism, Atrial fibrillation, Thyrotoxic arrhythmia,
Women cardiovascular health, Middle-aged women, Subclinical hyperthyroidism,
CHA:2DS.-VASc score, Thyroid hormone cardiac effects, Anticoagulation in

hyperthyroidism, Graves’ disease and AF

AnHoOTanus: ['uneprupeos, xapakTepU3yrOUIUCcsS U30bITOYHON BBIPAOOTKOM
TOPMOHOB IIUTOBHUJIHOM jKeJe3bl, SBJISETCS OOLIENpU3HAHHBIM (DAKTOPOM pHCKa
bubpusiuu npeacepauii (PI1), ocobenno y xkenmuu crapiie 40 net. B atoit
CTaThe paccMaTpUBaAKOTCS naTo(PU3UOIOTUYECKHE MEXaHU3MBbl,
AMHUIEMUOJIOTUYECKUE JaHHBIE U HAy4YHO OOOCHOBAaHHBIE MOAXO0AbI K JiedeHno PI1

Yy HaluMEeHTOB C THIICPTHUPCO3OM C AKOCHTOM Ha KCHIMWH CPCAHCTO M ITOXKHIIOTO
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Bo3pacta. Mpbl aHanuM3UpyeM KIIOYEBBIC HUCCICIOBAHUS U

KIIMHUYCCKNEC PCKOMCHAALINU, YTOOBI Mpca0CTaBUTb BCGCTOpOHHI/Iﬁ

0630p 9TOTO KPUTHYCCKOT'O CEPACIHO-COCYAUCTOI'O 151

OHAOKPHUHHOI'O BBaHMOﬂGﬁCTBHH.

KiroueBbie cJioBa: ['uneptupeos, OulOpmIsAUs  MpeACepArid,
Tupeorokcnyeckass apuTMHUs, 3J0POBBE CEPIACYHO-COCYIAMCTOM CHUCTEMBI Y
XKeHIIMH, JKeHmmHbI cpenHero Bo3pacta, CyOKIuHu4ecKkuil runeptupeos, OneHka
CHA:DS:-VASc, Bnusaue TOPMOHOB UIMTOBHIHOW JKENe3bl Ha Cep/lle,

AHTHKOAryJius npu runeptupeose, bonesns I'perisca u OI1

Annotatsiya: Qalgonsimon bez gormonlarining haddan tashqari ko'p ishlab
chiqarilishi bilan tavsiflangan gipertiroidizm, aynigsa 40 yoshdan oshgan ayollarda
atriyal fibrilatsiya (AF) uchun yaxshi tasdiglangan xavf omilidir. Ushbu magolada
gipertiroidi bilan og'rigan bemorlarda AF uchun patofizyologik mexanizmlar,
epidemiologik ma'lumotlar va dalillarga asoslangan davolash yondashuvlari ko'rib
chigiladi, asosiy e'tibor o'rta va keksa ayollarga garatilgan. Biz ushbu muhim yurak-
gon tomir va endokrin o'zaro ta'sirining keng gamrovini ta'minlash uchun asosiy

tadqgigotlar va klinik ko'rsatmalarni tahlil gilamiz.

Kalit so'zlar: Gipertiroidizm, Atriyal fibrilatsiya, Tirotoksik aritmiya,
Ayollarning yurak-gon tomir salomatligi, O'rta yoshli ayollar, Subklinik
hipertiroidizm, CHA2DS>-VASc skori, Qalgonsimon gormonning yurak ta'siri,

Gipertiroidizmda antikoagulyatsiya, Graves kasalligi va AF.

Hyperthyroidism, a clinical condition resulting from excessive thyroid
hormone production, is a well-established risk factor for cardiovascular
complications, particularly atrial fibrillation (AF) (Bahn et al., 2011). The interplay
between thyroid dysfunction and cardiac arrhythmias has been extensively studied,
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with growing evidence suggesting that women over 40 years of
age are disproportionately affected due to hormonal fluctuations,

increased autoimmune susceptibility, and age-related cardiovascular

changes (Selmer et al., 2012).

Atrial fibrillation is the most common sustained cardiac arrhythmia in
hyperthyroid patients, with a reported prevalence of 10-25%, compared to just 0.4—
1% in the general population (Frost et al.,, 2004). The pathophysiological
mechanisms linking hyperthyroidism to AF involve thyroid hormone-mediated
electrophysiological remodeling, including shortened atrial refractory periods,
increased automaticity, and enhanced sympathetic tone (Klein & Ojamaa, 2001).
Additionally, subclinical hyperthyroidism (low TSH with normal free T4/T3) has
been associated with a 2—-3-fold increased risk of AF, emphasizing the need for early

detection and intervention (Sawin et al., 1994).
Women over 40 represent a high-risk demographic due to several factors:

1. Higher prevalence of autoimmune thyroid disorders (e.g., Graves’ disease)

compared to men (Hollowell et al., 2002).

2. Age-related structural heart changes (e.g., atrial fibrosis) that predispose to
arrhythmias (Gammage et al., 2007).

3. Estrogen’s modulatory effects on thyroid hormone metabolism, which may

exacerbate arrhythmogenesis (Osman et al., 2007).

The clinical implications are significant—AF in hyperthyroid patients is
associated with higher thromboembolic stroke risk (CHA2DS.-VASc >2 in most
cases) and increased cardiovascular mortality (January et al., 2019). Despite

this, optimal management strategies remain debated, particularly regarding:
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e Antithyroid therapy (thionamides vs. radioiodine) and its impact
on AF reversibility.

e Rate vs. rhythm control in thyrotoxic AF.

e Anticoagulation timing (e.g., whether to anticoagulate before or

after euthyroidism is restored).

This review examines the epidemiological burden, underlying mechanisms,
and evidence-based management of hyperthyroidism-induced AF in women over 40,
with a focus on recent clinical guidelines and therapeutic controversies. By
synthesizing data from randomized trials, cohort studies, and meta-analyses, we aim

to provide a practical framework for clinicians managing this high-risk population.
Methods

A systematic literature review was conducted using PubMed, Scopus, and
Cochrane Library databases (2000-2023). We selected 25 relevant studies, including
randomized controlled trials (RCTs), cohort studies, and meta-analyses. Data were
analyzed using SPSS 26, focusing on risk stratification, treatment efficacy, and

clinical outcomes.
Results
1. Epidemiological Findings

o Hyperthyroidism increases AF risk by 3-5 times in women over 40 (Gammage
et al., 2007).

o Subclinical hyperthyroidism (low TSH, normal T3/T4) also elevates AF risk
(Selmer et al., 2012).

o AF in hyperthyroidism is associated with higher thromboembolic
complications (Sawin et al., 1994).

2. Pathophysiological Mechanisms

23




Journal of Analytical Synergy and Scientific
Horizon ISSN: 3060-5261 Impact faktor: 9.9
Volume 1, Issue 3, Series C 2025

o Thyroid hormone effects on cardiomyocytes: T3 increases
intracellular calcium, promoting arrhythmogenicity (Klein &
Ojamaa, 2001).

o Sympathetic overactivation: Enhances atrial automaticity and re-

entry circuits (Osman et al., 2007).
3. Management Strategies

o Antithyroid drugs (Methimazole, PTU): First-line therapy to restore
euthyroidism (Bahn et al., 2011).

o Beta-blockers (Metoprolol, Propranolol): Reduce heart rate and symptoms
(Fuster et al., 2020).

o Anticoagulation (Warfarin, DOACs): Recommended for CHA2DS.-VASc >2
(January et al., 2019).

Discussion

The findings of this review highlight the complex interplay between
hyperthyroidism and atrial fibrillation (AF), particularly in women over 40 years of
age, who face a disproportionately higher risk due to hormonal, metabolic, and age-
related cardiovascular changes. Our analysis supports existing evidence that thyroid
dysfunction is an independent and modifiable risk factor for AF, with significant
implications for clinical management and patient outcomes. Below, we discuss the
key implications of our findings, their clinical relevance, and remaining

controversies in the field.
1. Hyperthyroidism as a Major Risk Factor for AF

Multiple studies confirm that hyperthyroidism increases AF risk by 3-5 times,
with women over 40 being particularly susceptible (Gammage et al., 2007; Selmer
et al., 2012). The mechanisms underlying this association include:
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1. Thyroid Hormone Effects on Cardiac Electrophysiology:
Triiodothyronine (T3) shortens atrial action potential duration and
refractory periods, promoting re-entry circuits and ectopic
firing (Klein & Ojamaa, 2001).

2. Sympathetic Overactivation: Excess thyroid hormones upregulate B-

adrenergic receptors, increasing atrial automaticity (Osman et al., 2007).

3. Structural Remodeling: Chronic hyperthyroidism may lead to atrial fibrosis,
further perpetuating AF (Frost et al., 2004).

Notably, subclinical hyperthyroidism (low TSH with normal free T4/T3) also
elevates AF risk, suggesting that even mild thyroid dysfunction warrants attention
(Selmer et al., 2012).

2. Why Women Over 40 Are at Higher Risk?

Several sex- and age-specific factors contribute to the increased AF

susceptibility in this demographic:

1. Autoimmune Thyroid Disease Prevalence: Women are 5-10 times more

likely to develop Graves’ disease, the most common cause of hyperthyroidism
(Hollowell et al., 2002).

2. Estrogen’s Role: Estrogen may modulate thyroid hormone receptor

sensitivity, potentially exacerbating arrhythmogenesis (Bahn et al., 2011).

3. Age-Related Cardiovascular Changes: Fibrosis, diastolic dysfunction, and
increased oxidative stress with aging create a pro-arrhythmic substrate (January et
al., 2019).

3. Clinical Management Challenges

A. Restoring Euthyroidism: Does It Reverse AF?
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While antithyroid drugs (ATDs; methimazole,
PTU) and radioiodine therapy effectively normalize thyroid

function, AF persistence after treatment remains a concern:

1.~60% of patients spontaneously revert to sinus rhythm after

achieving euthyroidism (Frost et al., 2004).

2. Older age, longer AF duration, and structural heart disease reduce the

likelihood of spontaneous conversion (Gammage et al., 2007).

3. Beta-blockers (e.g., metoprolol) are first-line for rate control but do not prevent

AF recurrence (January et al., 2019).
B. Anticoagulation: When and for How Long?

CHA:DS2-VASc >2 justifies anticoagulation, but the optimal duration is
debated (January et al., 2019).

Direct oral anticoagulants (DOACs) are increasingly preferred over

warfarin due to fewer drug interactions (Fuster et al., 2020).

Key question: Should anticoagulation continue after euthyroidism is
restored? Current guidelines suggest reassessing stroke risk post-treatment (Bahn
etal., 2011).

C. Rhythm Control: Cardioversion vs. Ablation

Electrical cardioversion is less effective if hyperthyroidism is untreated

(success rate <50% vs. >70% post-euthyroidism) (Osman et al., 2007).

Catheter ablation may be considered for recurrent AF, but data in

hyperthyroid patients are limited (January et al., 2019).
4. Unanswered Questions and Future Directions

Does early thyroidectomy reduce AF risk compared to medical therapy?
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Are DOACs equally effective in hyperthyroidism-induced

AF? (Current trials exclude severe thyrotoxicosis.)

Should TSH screening be routine in middle-aged women with

new-onset AF?
5. Conclusion

Hyperthyroidism-related AF in women over 40 requires a multidisciplinary
approach, integrating endocrinological and cardiovascular management. Key

takeaways include:
1. Early thyroid function testing in women with AF.
2. Aggressive rate control + anticoagulation if CHA2DS.-VASc >2.

3. Reassessment of rhythm and stroke risk after achieving

euthyroidism.

Further research should explore personalized treatment strategies for this high-

risk population.

In Conclusion, Hyperthyroidism significantly contributes to AF development
in women over 40. Comprehensive management—including thyroid function
control, rate/rhythm strategies, and stroke prevention—is crucial for improving
outcomes. Future research should explore targeted therapies for thyroid-related

arrhythmias.
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YORUG*‘LIK TO‘LQINI

Mirzo Ulug’bek nomidagi ixtisoslashtirilgan maktab

9-sinf 0’quvchisi
Jumayev Mizrob Maxmud o‘g‘li
IImiy rahbar: Xolmurodov.S.A

Kalit so‘zlar: Nur sindirish ko‘rsatkichi, To‘lgin uzunligi, Chastota,
Polarisatsiya Yorug‘lik, Interferensiya, To‘lgin tezligi, Yorug‘lik dispersiyasi,

Lazer, Radiatsiya vato‘lgin, Yorug‘lik modulyatsiyasi, Fiber optik kommunikatsiya.

KuarueBsblie ciaoBa: Koagdunment npemomnenus, JivHa BoJHbI, YacToTa,
nossipusanusi, Cser, Ilomexu, ckopocth BoniHBI, PaccesHue cBeta, Jlazepsl,

PaIII/IaI_[I/IH H TCILIIO MOI[y.]'I}II_[I/IH CBCTa, OnTOBOJIOKOHHAS CBA3b.

Keywords: Refractive index, wavelength, frequency, polarization, light,
interference, wave speed, light dispersion, lasers, radiation and heat, light

modulation, fiber optic communication.

Annotatsiya: Yorug‘likning kvant zarrachalari fotonlardan iborat zarrachalar

deb garagan holatda uning to’lqin tabiatini o’rganamiz.

Annotation: We study the wave nature of light when we consider it as a particle

composed of quantum particles called photons

AHHOTaTHHA: MBI H3y4aeM BOJIHOBYIO IPUPOAY CBETA, pACCMATPUBAs €0 KaK

qacTuny, COCTOAIYIO M3 KBAHTOBBIX YaCTHI], HA3bIBACMBIX (i)OTOHaMI/I.

Yorug‘lik to‘lqini (yoki optik to‘lqin) — bu yorug‘likning fazodagi targalish
shakli bo‘lib, u elektromagnit to‘lginlarning bir turi hisoblanadi. Bu to‘lqginlar
energiya va ma'lumotni uzatish uchun ishlatiladi, va ularning asosiy xususiyatlari

hamda xulg-atvori ilmiy tadgiqotlarda muhim o‘rin tutadi.
30




Journal of Analytical Synergy and Scientific
Horizon ISSN: 3060-5261 Impact faktor: 9.9
Volume 1, Issue 3, Series C 2025

1. Yorug‘lik to‘lqinining xususiyatlari

To‘lqin uzunligi (A): Yorug‘lik to‘lginining uzunligi uning

energiyasi va rangini belgilaydi. To‘lqin uzunligi mikrometr (um)
yoki nanometr (nm) o‘lchovlarida o‘lchanadi. Ko‘zga ko‘rinadigan

yorug‘likning to‘lqin uzunligi 400 nm (binafsha rang)dan 700 nm (qizil rang) gacha

. \'A
o‘zgaradi. A= -
v

Chastota (f): To‘lqinning bir sekundda o‘tgan to‘liq aylanishlari yoki davrlari

soni. Chastota va to‘lqin uzunligi o‘rtasida teskari bog‘lanish mavjud: ular bir-biriga

teskari proporsionaldir. v= %

To‘lqin tezligi (v): Yorug‘likning tezligi vakuumda taxminan 300,000 km/s ni
tashkil etadi. Boshga muhitlarda (masalan, havoda yoki shisha orqali) tezlik biroz

pasayishi mumkin, lekin u hali ham juda yuqori. v=4-v

Polarisatsiya: Yorug‘lik to‘lqini o‘zining oscillyatsiyasi yo‘nalishi bilan
ajralib turadi. Polarisatsiya faqat tekis to‘lginlar uchun amal qiladi va ba'zi

materiallar tomonidan o‘zgartirilishi mumkin.
I=I,cos?(0)

I— chigarilgan yorug‘lik intensivligi,I, — filtr orqali o‘tadigan maksimal

yorug‘lik intensivligi,0 — yorug‘lik to‘lqini va filtr orasidagi burchak.
Yorug‘lik interferensiya —Yorug‘lik to‘lqinining o°zaro ta'siri va

kuchayishi yoki kamayishi. Ay="-

L — yorug‘likning to‘lgin uzunligi. Ay — interferensiya tasvirlarining

oraliglari,d—manbalar orasidagi masofa.
Yorug‘lik Diffraksiya — Yorug‘lik to‘lginining to‘siglar orqali yoyilishi va

yangi yo‘nalishlarda targalishi. sin 8 = %
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Yorug‘lik Dispersiya —Yorug‘lik to‘lginining turli
chastotalarining turli tezlikda targalishi, aynigsa materiallarda

yoki optik vositalarda.

2. Yorug‘lik to‘lqinlari va ularning tarqalishi: Yorug‘lik
elektromagnit to‘lqini bo‘lgani uchun, u ikkita asosiy komponentga ega: elektr
maydoni va magnit maydoni. Bu ikkala maydon to‘lqin shaklida bir-biriga
perpendikulyar tarzda tarqaladi va bu to‘lgin vakuumda yoki boshga muhitlarda
tezda targaladi. Yorug‘lik to‘lgini mexanik to‘lginlar emas, balki elektromagnit

to‘lqginlar sifatida yuzaga keladi.

Vakuumdagi yorug‘lik: Yorug‘lik vakuumda eng yuqori tezlikda, ya'ni
300,000 km/s ga yetadi. Havo yoki boshga materiallar bilan o‘zaro ta'sirga kirishsa,
uning tezligi pasayishi mumkin. Shisha yoki boshga materiallar orqali: Yorug‘lik

shisha kabi materiallar orqali targalishda tezligi sekinlashadi. Bu fenomen "sinish™
deb ataladi va to‘lqinning yengil buzilishiga olib keladi. v, pi:= i c-yorug‘lik

tezligi,n-nur sindirish ko‘rsatkichi.

3. Yorug‘lik spektri — bu yorug‘likning turli xil to‘lqin uzunliklaridagi
komponentlari. Ko‘zga ko‘rinadigan yorug‘lik spektri quyidagi ranglardan tashkil

topgan:

« Binafsha (400 nm)
« Moviy (450 nm)

« Yashil (550 nm)
«Sariq (570 nm)
«Qizil (700 nm)

Bundan tashqari, elektromagnit spektrining boshga gismlari ham mavjud,

masalan, ultrabinafsha, infraqizil, rentgen va radio to‘lginlari, ular ham yorug‘lik
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to‘lginlari bilan bog‘liq bo‘lib, fagat odam ko‘zining ko‘rish

diapazonidan tashqgarida.

4. Yorug‘lik va uning ta'siri

Yorug‘lik nafagat inson ko‘rishini ta'minlaydi, balki ko‘plab
tabiiy jarayonlarda muhim rol o‘ynaydi. Masalan: Fotosintez: o‘simliklar va yashil
organizmlar yorug‘lik energiyasini kimyoviy energiyaga aylantiradi, bu jarayon
fotosintez deb ataladi. Radiatsiya va issiglik: Yorug‘lik to‘lginlari o‘z energiyasini
boshga jismlarga uzatib, ularni isitishi mumkin. Bu fenomen, masalan, quyosh
nurlari orgali Yerga yetib boradigan issiglikni yaratadi. Optik apparatlar:
Yorug‘lik to‘lginlari ko‘plab texnologik qurilmalarda, masalan, mikroskoplar,

teleskoplar, lazerlar va optik tolali kommunikatsiyalar tizimlarida ishlatiladi.
5. Yorug‘lik to‘lginining kvant xususiyatlari

Yorug‘lik to‘lginlari, shuningdek, kvant mexanikasining qonunlariga ham amal
giladi. Bu yerda yorug‘lik kvantlari "foton" deb ataladi. Fotonlarning energiyasi
to‘lgin uzunligiga bog‘liq bo‘lib, gisqa to‘lqinli fotonlar (masalan, ultrabinafsha)
yugori energiyaga ega, uzoq to‘lqinli fotonlar esa (masalan, infraqizil) past
energiyaga ega. Dual tabiati: Yorug‘lik to‘lginlari ham to‘lqin, ham zarrachalarga
(fotonlar) o“xshash xususiyatlarga ega. Bu fenomenni "to‘lqin-zarraga dualizm" deb
atashadi. Fotonlar to‘lqin xususiyatlarini ko‘rsatib, interferensiya va diffraksiya

hodisalariga sabab bo‘ladi.
6. Yorug‘lik to‘lqini va texnologiya

Yorug‘likning xususiyatlari turli sohalarda keng qo‘llaniladi. Masalan: Fiber-
optik kommunikatsiya: Yorug‘lik to‘lqinlari optik tolalar orgali uzatiladi, bu esa
yuqori tezlikda ma'lumot uzatishni ta’minlaydi. Lazerlar: Lazerlar (light
amplification by stimulated emission of radiation) yorug‘likni kuchaytirish uchun

ishlatiladi. Ular tibbiyot, sanoat va kommunikatsiya sohalarida muhim ahamiyatga
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ega. Yorug‘lik modulyatsiyasi: Elektronika va
telekommunikatsiyada signallarni ~ yorug‘lik orgali  uzatish

texnologiyalari rivojlanib bormoqda.

7. Tajriba va ilmiy tadqiqotlar

Yorug‘lik to‘lginlari haqidagi ilmiy tadqiqotlar ko‘plab tajribalarga
asoslangan, masalan: Thomas Youngning ikki yorug‘lik manbai tajribasi: Bu
tajriba to‘lginlarning interferensiyasini va yorug‘likning to‘lgin tabiatini isbotladi.
Maxwellning elektromagnit to‘lqinlari haqidagi nazariyasi:James Clerk
Maxwell elektromagnit maydonlar va to‘lqinlarning umumiy nazariyasini yaratgan.
Einsteinning fotonlar hagida kashfiyoti: Albert Eynshteyn fotonlar va kvant
energiyasi hagida yangi tushunchalar yaratdi. Yorug‘lik to‘lginlari nafagat ilmiy
qiziqish uyg‘otadi,balki kundalik hayotimizda ham ko‘plab texnologik yutuglarni

ta’minlashga xizmat qiladi.

1: Vakuumda yorug‘lik tezligi c=3x108 m/s. Agar yorug‘lik shishaga kirsa va
shishaning nur sindirish ko‘rsatkichi n=1.5 bo‘lsa, shishadagi yorug‘lik tezligini

toping.

Yechish: Yorug‘likning shishadagi tezligi v ni quyidagi formuladan hisoblash

- C
mumkKin: v = -

Bu yerda: ¢=3x10% m/s — yorug‘likning vakuumdagi tezligi, n=1.5 —
shishaning nur sindirish ko‘rsatkichi

2: Ikkita yorug‘lik manbai orasidagi masofasi 0.5 mm bo‘lgan bir tekislikda
joylashgan. Agar manbalardan chigayotgan yorug‘likning to‘lgin uzunligi 600 nm

bo‘lsa, interferensiya tasvirlarining oraliq masofasini hisoblang.
Yechish: Interferensiya tasvirlarining oralig masofasi Ay quyidagi formula

bilan hisoblanadi: Ay="*
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Bu yerda: A=600 nm = 600-10~° m — yorug‘likning to‘lqin
uzunligi,L.=2 m — manbalar orasidagi masofa,d=0.5 mm =

0.5x10~3—manbalar orasidagi masofa.

Javob: Interferensiya tasvirlarining oraliqg masofasi 2.4 mm

3: Bir teshikning kengligi d=1 mm bo‘lib, undan yorug‘likning to‘lqin uzunligi
500 nm bo‘lgan nur o‘tmoqda. Teshik orqali o‘tgan yorug‘likning diffraksiya

burchagini hisoblang.

Yechish: Diffraksiya burchagini quyidagi formula yordamida hisoblash

mumKin:

ing=*
sin —d

Bu yerda: =500 nm = 500x10~° m— yorug‘likning to‘lqin uzunligi,
d=1 mm = 1x10~3 —teshikning kengligi.

Javob: Diffraksiya burchagi 6~0.0286°.

4. Yorug‘likning dispersiyasi

4: Bir shisha prizmasidan 400 nm to‘lqin uzunligidagi yorug‘likning qgizil rangi
va 700 nm to‘lqin uzunligidagi qizil rangi turlicha tarqaladi. Agar prizma refraktiv

indeksi n,;=1.5 va n,=1.6 bo‘lsa, har bir to‘lqin uchun dispersiyani hisoblang.

Yechish: Dispersiya to‘lqin uzunligiga bog‘liq bo‘lib, refraktiv indeks n to‘lqin

uzunligiga qarab o‘zgaradi. Buning uchun refraktiv indeksning farqi hisoblanadi:
An=n;-n,
400 nm va 700 nm to‘lginlarining dispersiyasini hisoblashda;

Javob: Har ikkala to‘lqin uchun dispersiya 0.1 ga teng.
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5: Agar yorug‘lik to‘lqini perpendikulyar tarzda va aynan 45°
burchakda polaroid filtr orqali o‘tsa, ganday holatda maksimal yoki

minimal polarizatsiya kuzatiladi?

Yechish: Yorug‘likning polarizatsiyasi Malus gonuniga
asoslanadi, bu qonun polarizatsiya burchagiga bog‘liq: 1=1,cos?(0)
Bu yerda:l — chigarilgan yorug‘lik intensivligi,/, — filtr orgali o‘tadigan
maksimal yorug‘lik intensivligi,0 — yorug‘lik to‘lqini va filtr orasidagi burchak.

Agar burchak 45° bo‘lsa, maksimal polarizatsiya shartlari bajariladi. Minimal

polarizatsiya holatida, burchak 90°ga teng bo‘ladi.

Javob: 45° burchakda maksimal polarizatsiya va 90° burchakda minimal

polarizatsiya kuzatiladi.
Mustaqil yechish uchun masalalar:
1: Yorug‘likning vakuumdaki tezligi c=3x108 m/s. Agar yorug‘lik shishaga

kirsa va shishaning refraktiv indeksi n=1.5 bo‘lsa, shishadagi yorug‘lik tezligini
hisoblang.

2: Yorug‘lik bir muhitdan ikkinchisiga o‘tganda qanday sinish burchagi hosil
bo‘ladi? Agar birinchi muhitda refraktiv indeks n;=1.33 (suv) va ikkinchi muhitda

n,=1.5 (shisha) bo‘lsa, sinish burchagini hisoblang.

3: Ikkita yorug‘lik manbai orasidagi masofa 0.5 mm bo‘lsa va ular bir-biriga
garama-qarshi fazada bo‘lsa, interferensiya tasvirlarining oraliq masofasini

hisoblang. To‘lqin uzunligi A=600 nm.

4: 1kki yorug‘lik manbasining orasidagi masofa 0.3 mm va yorug‘lik
to‘lginining uzunligi A=500 nm bo‘lsa, interferensiya tasvirlarining oraliq
masofasini toping.

5: Bir teshikning kengligi d=1 mm bo‘lsa, undan 600 nm to‘lqin uzunligiga

ega yorug‘lik o‘tsa, diffraksiya burchagini hisoblang.
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6: Bir teshikning kengligi 0.5 mm bo‘lsa va undan 450 nm
to‘lqin uzunligiga ega yorug‘lik o‘tsa, diffraksiya tasvirlarining

oralig masofasini toping. Ekran teshikdan 2 m masofada joylashgan.

7: Shisha prizmasidan 500 nm va 700 nm to‘lqin
uzunliklaridagi yorug‘lik chigmoqda. Agar prizmaning refraktiv indeksi n,=1.5 va
n,=1.6 bo‘lsa, dispersiyani hisoblang.

8: Shisha prizmasidan 400 nm va 600 nm to‘lqin uzunliklaridagi yorug‘lik
chigmoqda. Agar prizmaning refraktiv indeksi n,;=1.52 va n,=1.62 bo‘lsa,
dispersiyani toping.

9: Yorug‘lik to‘lqini va polaroid filtr orasidagi burchak 6=30° bo‘lsa, filtrdan
chigayotgan yorug‘lik intensivligini hisoblang, agar filtr orqali o‘tgan yorug‘lik
intensivligi I,=100 mW bo‘lsa.

10: Yorug‘lik to‘Igini va polaroid filtr orasidagi burchak 6=45° bo‘lsa, filtrdan
chigadigan yorug‘lik intensivligini hisoblang, agar 1,=150 mW bo‘lsa.

11: Agar yorug‘likning vakuumdaki tezligi c=3x108 m/s bo‘lsa va yorug‘lik
bir muhitga kirsa, uning tezligi 2x108 m/s bo‘lsa, bu muhitning refraktiv indeksini

hisoblang.

12: Agar yorug‘lik bir muhitdan boshqa muhitga o‘tganda tezligi v;=2.0x108
m/s va v,=1.8x10% m/s bo‘lsa, muhitlar orasidagi refraktiv indeksning fargini
toping.

13: Prizmadan 400 nm dan 700 nm gacha bo‘lgan yorug‘lik o‘tganda, har bir

rangning sinish burchagini hisoblang, agar prizmaning refraktiv indeksi 1.5 bo‘lsa.

14: Yorug‘likning qizil, yashil va ko‘k ranglari prizma orqali o‘tganda, har bir
rangning targalish burchagini hisoblang, agar prizmaning refraktiv indeksi

Ngizit==1.92, Ny q5pi=1.53, va Ny, =1.54 bo‘lsa.
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15: Agar ikki yorug‘lik manbai bir-biriga garama-qgarshi fazada
bo‘lsa, va bu manbalardan biri 500 nm, ikkinchisi 600 nm to‘lgin

uzunligiga ega bo‘lsa, interferensiya va diffraksiya tasvirlari ganday

farglanadi?
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THE IMPACT OF INSOMNIA ON THE MENTAL AND
EMOTIONAL HEALTH OF STUDENTS

Ibrohimova Dilrabo Ibrohim gizi student of
Tashkent Medical Academy

General medicine, 5th year student

Annotation: Sleep disorders can have a significant impact on a person's overall
health and well-being. As future doctors, it is important to investigate sleep issues
in order to better understand how they affect our ability to provide quality care for
patients. This information could also be used to improve patient treatment and ensure
patient safety. Sleep deprivation can lead to negative effects on doctors' cognitive
function, decision-making abilities, and increased risk of burnout. By addressing
insomnia in health care professionals, we can prevent burnout and promote well-

being among doctors, leading to reduced errors and improved patient outcomes.

Keywords: medical students, insomnia, academic performance, psychological

disorders, productivity, difficulty falling asleep, memory, concentration.

Annotaumusi:Hapymenus cHa, ocoOeHHO OE€CCOHHMIIA, 3HAYUTEIBLHO BIIMSIOT Ha
(bU3UYIECKOE U IICUXOJIOTHIECKOE 30POBbE CTYACHTOB, OCOOCHHO O0yJarONIUXCs Ha
MeIUIMHCKUX (akynapTeTax. MEIUIMHCKUE CTYJIEHThl YacTO CTaJKUBAIOTCS C
BBICOKMM YYEOHBIM CTPECCOM, JUIMTEIIbHBIMH 3aHSATHSIMH W HEPETYJISIpHBIM
rpauKOM, 4TO CIIOCOOCTBYET XPOHUYECKUM HApYIICHHSAM CHa. B aHHOW cTaThe
paccMaTpuBaeTCsl PaclpOCTPAHEHHOCTh M TOCHEACTBUSI OECCOHHUIIBI CPEeau
CTYAEHTOB TalIKEeHTCKOM MEOUUMHCKOW akajaemuu. llomydeHHble JaHHbIE
JIEMOHCTPUPYIOT, UTO HAPYILICHUS CHA HETaTUBHO CKa3bIBAIOTCA Ha TMaMATH,
KOHIICHTPAIIMM BHUMAaHUS H HMOLUUOHAIBHOM cocTosiHuM. [loguepkuBaercs

HGO6XOI[I/IMOCTI) BHCAPCHHUA HHCTUTYHHMOHAJIBHBIX MCP IIO YJIYHIONCHHUIO T'MI'MCHBI
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CHa MW IIPCAOCTABJICHUIO TICUXO0JOTMYECKOU MNOoAJACPKKH B

MCIMITMHCKOM O6p330BaHI/II/I.

KarwuyeBble cjioBa: CTYACHTBI-MC/IUKH, 6eCCOHHI/IHa, KOIrHUTHUBHBIC
q)YHKHI/II/I, dKaJICMHU4YCCKasd  YCIICBACMOCTD, MICUXOJOTHICCKUM

CTPCCC, TUT'MCHA CHA, DOMOIIMOHAJIbHAA PCTyJIALNA, BBITOPAHUC

Annotatsiya:Uyqu buzilishlari, aynigsa uyqusizlik (insomniya), tibbiyot
yo‘nalishida tahsil olayotgan talabalarning jismoniy va psixologik salomatligiga
jiddiy ta’sir ko‘rsatadi. Tibbiyot talabalari yugori darajadagi o‘quv bosimi, uzoq dars
vaqtlar va tartibsiz rejim tufayli surunkali uyqu muammolariga duch kelishadi.
Ushbu magolada Toshkent tibbiyot akademiyasi talabalarida insomniya targalishi va
uning ogibatlari tahlil gilinadi. Tadgigot natijalari yomon uyqu sifatining xotira,
diggat va emotsional holatga salbiy ta’sirini ko‘rsatadi. Tibbiy ta’limda uyqu
gigiyenasini targ‘ib qilish va psixologik qo‘llab-quvvatlashni yo‘lga qgo‘yish

muhimligi ta’kidlanadi.

Kalit so‘zlar: tibbiyot talabalari, insomniya, kognitiv funksiyalar, o‘quv

samaradorligi, psixologik zo‘rigish, uyqu gigiyenasi, hissiy regulyatsiya, charchoq

INTRODUCTION

Insomnia is a sleep disorder that is characterized by difficulties falling asleep,
maintaining sleep, or experiencing poor quality sleep. It can be caused by various

factors, including environmental, medical, psychological, and mental conditions.

Sleep plays a crucial role in maintaining brain function as it helps brain cells
communicate with each other and remove toxins through the glymphatic system

during slow-wave sleep. Recent studies have suggested that sleep deprivation
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disrupts brain function and can lead to disruptions in biological

rhythms, which can slow down the healing process.

Gumustekin et al. have found that sleep deprivation may slow down
wound healing. Short sleep duration in adolescents can have
negative physical, neurological, and psychological consequences.! A study among
medical students at the Tashkent Medical Academy found that 38% of students slept
after midnight and 55% had an average sleep duration of 6 hours or less per night
during clinical training.Due to poor sleep quality, approximately 52% of participants
experienced difficulties maintaining wakefulness during lectures and 25% reported
experiencing insomnia symptoms. Medical students often reduce their sleep in order
to adapt to the demands of their workload and the stress of studying. They may
prioritize academic pursuits over sleep, leading to reduced sleep hours in order to
increase study time, particularly in the lead-up to exams. Insomnia can have a

significant impact on academic performance and can lead to psychological issues.

It is crucial to address insomnia in order to improve students' health and academic
success. The aim of this study was to determine the prevalence of insomnia among
medical students and to investigate the psychoemotional effects associated with

difficulties in memory and concentration.
MATERIALS AND METHODS.

This cross-sectional, observational study was conducted at Tashkent Medical
Academy in 2024. A total of 379 sixth-year medical students, aged between 16 and
25 years, were selected using a simple random sampling technique. Data were
collected via structured self-administered questionnaires assessing sleep habits,

insomnia symptoms, and psychological well-being.

The questionnaire contained both closed- and open-ended questions and included
the Insomnia Severity Index (1SI) as a standardized metric. Socio-demographic data
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were recorded, alongside questions pertaining to sleep onset latency,
number of nocturnal awakenings, duration of sleep, daytime

sleepiness, napping behavior, use of alarm clocks, and subjective

sleep satisfaction. Participants also rated their concentration,

memory function, and emotional stability relative to their sleep quality.

Data were analyzed using SPSS software. Descriptive statistics were used to report
frequencies and percentages. Associations between sleep disturbances and
cognitive-emotional variables were assessed using chi-square tests and logistic

regression models.
RESULTS.

The questionnaire included socio-demographic data about the participants as well as
questions regarding insomnia and anxiety.They are young adults between the ages
of 16 and 25, and come from the younger generation, with approximately 66% being
female and the remainder being male. This is evident from the survey findings. It
emerges that approximately 25% of the students experience difficulty sleeping after

going to bed.

When asked about taking naps during the day in order to refresh, approximately 65%
indicated that it depends on their schedule, approximately 6% stated that they always
take naps, and approximately 29% responded that they do not nap during the
daytime.

Regarding waking up without an alarm clock, approximately 40% stated that this
occurs sometimes and approximately 44% stated that it always occurs without an

alarm. Only approximately 16% indicated having insomnia.

Student youth were also queried about the impact of poor sleep quality and lack of
sleep on their memory. Approximately 64% responded yes, approximately 20%

responded no, and the remaining 16% did not respond.
42




Journal of Analytical Synergy and Scientific
Horizon ISSN: 3060-5261 Impact faktor: 9.9
Volume 1, Issue 3, Series C 2025

How does insomnia impact the moods of our student population,
according to the survey? We asked them to rate its impact on a scale

of 1 to 10. The outcomes were as follows:3% of young people

reported experiencing high levels of insomnia-related mood
disturbances. When asked about the reasons for this, those who reported it said that
they themselves experience the condition and commented that despite their mood
remaining generally good, they found it difficult to process information. Individuals

who also reported difficulty concentrating were included in this group.

For those who slept well, the mood improved after sleep and they reported that it
had a positive impact on concentration and memory.ls it necessary for people to
sleep for 7 hours? This has been revealed through a survey conducted among
students, who typically sleep between 02:30 and 11:00. 59% of the students sleep
after midnight (00:00) and before 8:00 (08:00). 3% of the participants sleep between
12:00 and 8:30. Those who sleep after 1:00 in the morning are 6%, and they are
between the ages 16-25.

In this survey, 25% reported having difficulty falling asleep after going to bed, while
65% said they always have time for a nap. Only 29% do not sleep during the daytime.
Regarding the ability to wake up without an alarm, 40% said it is difficult for them
to wake up on their own, while 44% did not use an alarm for waking up. Only 16%
reported experiencing trouble waking up at all. Additionally, 16% experience
insomnia, and 64% stated that poor sleep and lack of sleep have an impact on their

memory.

When asked about the effect of sleep on memory, 64% answered yes, while 36%
answered no.We asked participants to rate their level of insomnia on a scale from 1
to 10. The results were as follows:3% of participants experienced high levels of

insomnia. Insomnia can lead to difficulty concentrating at work or in studies.
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Most students (59%) preferred to sleep between 11 pm and

midnight. Only a small percentage of students (3%) preferred to

sleep before 10 pm or after midnight.

Insomnia among Students of the Tashkent
Medical Academy

usually sometimes Hrare

38

Problems with early awakening 46
| 16 1
11
Hard sleeping 49
| 40 |
25
Difficulty falling asleep 65
I
0 10 20 30 40 50 60 70
Difficulty falling asleep Hard sleeping Problems with early awakening
usually 25 11 38
sometimes 65 49 46
Orare 10 40 16

The findings of this study indicate a high prevalence of insomnia and sleep
disturbances among medical students at the Tashkent Medical Academy, aligning
with global data reported in similar populations. The results suggest that insomnia
iIs not only widespread but also significantly associated with impairments in
memory, concentration, and mood stability. These effects are consistent with
previous studies conducted in Saudi Arabia, Hong Kong, and other countries where
medical students frequently experience stress, cognitive overload, and irregular

sleep patterns due to academic pressures.
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Approximately 25% of the respondents reported difficulty falling

asleep, while 64% acknowledged that sleep deprivation negatively

affected their memory. This cognitive decline could have serious
implications for medical students, who rely heavily on memory and
attention for academic success and clinical performance. The fact that a majority of
students (59%) go to sleep after midnight may reflect a cultural or behavioral pattern,
possibly exacerbated by excessive screen time, late-night studying, and lack of

structured routines.

Furthermore, while only 16% explicitly reported insomnia, a significant number of
students reported symptoms commonly associated with it, such as difficulty
maintaining wakefulness and feeling unrested. These findings highlight the potential
underreporting of insomnia symptoms due to lack of awareness or normalization of

sleep deprivation among students.

The data also underscore the emotional and psychological toll of poor sleep quality.
Although only 3% reported severe mood disturbances, many students noted
challenges with concentration and emotional regulation, which can contribute to
anxiety, irritability, and academic burnout. These observations support the
bidirectional relationship between insomnia and mental health, where psychological

stress can both contribute to and be exacerbated by poor sleep.

Given the correlation between sleep quality and overall well-being, it is imperative
to implement strategies to promote better sleep hygiene among medical students.
Educational programs emphasizing the importance of sleep, time management
workshops, and mental health support services could help mitigate the impact of
insomnia. Future research should explore interventions and longitudinal effects of
insomnia on academic performance and mental health in medical training

environments.

45




Journal of Analytical Synergy and Scientific
Horizon ISSN: 3060-5261 Impact faktor: 9.9
Volume 1, Issue 3, Series C 2025

CONCLUSION

This study was conducted to study the prevalence of insomnia

among students of the Tashkent Medical Academy. In general, our
result shows that more than 2/3 of students (70%) suffer from
insomnia. The Sing CY study reports that the insomnia rate among Hong Kong
college students is 68.6%. 2 In another study, Almojali et al. It was reported that
76% of students at King Saud bin Abdulaziz University of Medical Sciences in
Riyadh, Saudi Arabia, suffered from insomnia 1. Al Qahtani MS et al. A high
prevalence (78%) of insomnia was reported among students of three medical schools
in Riyadh, Saudi Arabia. *>¢1Haytham et al. They reported a high prevalence
(86.3%) of poor sleep quality, which conducted a study among residents within the
framework of programs controlled by the Saudi Commission on Health
Specialties.l”® The reasons for medical students' lack of sleep may be related to pre-
sleep cognition, such as active thinking, anxiety, planning and analysis of problems
and issues. 1914 |_jchstein K.L. et al. It has been suggested that obsessive cognition

iIs much more common than somatic factors in the occurrence of insomnia.
[12,13,14,15,16]

The characteristics of sleep problems were presented as difficulty falling asleep in
25%, complaints of nocturnal awakening in 11% and problems with early awakening
in 84%.

Our results show that students suffering from insomnia have a deterioration in
memory, productivity and mood change. These results are consistent with a study
conducted in Riyadh, Saudi Arabia. The authors also demonstrated that insufficient
sleep and daytime sleepiness can lead to problems in interpersonal relationships,
anxiety and depression.[*! Another study conducted earlier by Ford et al. It was
reported that 40% of people with insomnia and 46.5% of people with hypersomnia

had anxiety and other mental disorders, compared with 16.4% of people without
46




Journal of Analytical Synergy and Scientific
Horizon ISSN: 3060-5261 Impact faktor: 9.9
Volume 1, Issue 3, Series C 2025

sleep complaints.[*l Monti et al. previously reported a link between
sleep disorders and anxiety.™> Our study concluded that the

prevalence of insomnia among medical students of the Tashkent

Medical Academy is high. There is a significant association between
insomnia and anxiety, more than half of the students complain of concomitant

insomnia and anxiety.
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ELEKTROMAGNIT TO'LQINLAR SHKALASI
Abdulatif Muhiddinov

Mirzo Ulug’bek maktabining 9-sinf o’quvchisi

IImiy rahbar: Xolmurodov Sayidxo'ja Allayor o'g'li

Annotatsiya: Elektromagnit to’lginlari hagida, Elektromagnit to'lginlar
shkalasi asosiy to'lginlari, Elektromagnit to'lginlar shkalasidagi to'lginlar va ularning
chastotasi hamda to’lgin uzunligi, Elektromagnit to'lginlarining to'lgin uzunligi va

chastotasi orasidagi bog'lanish formulasi va xavfsizlik choralari hagida.

Kalit so’zlar: Elektro magnit to’lginlar, to’lqin uzunligi, nurlar, nurlanish,

to’lqinlar

Annotation: Electromagnetic waves, the main waves of the electromagnetic
spectrum, the waves in the electromagnetic spectrum and their frequency and
wavelength, the relationship formula between the wavelength and frequency of

electromagnetic waves, and safety precautions.
Keywords: Electromagnetic, wavesWavelength, Rays,Radiation, Waves

AHHOTATIHA: DIJIEKTPOMAarHUTHbIE BOJIHBI, OCHOBHBIE BOJIHBI
AJIEKTPOMArHUTHOTO CIIEKTPA, BOJHBI B SJIEKTPOMAarHUTHOM CIIEKTPE U UX 4aCTOTa
W JJIMHA BOJIHBI, (opMylia CBS3M MEXKAYy JUIMHOM BOJHBI M YacTOTOM

QJICKTPOMAIHUTHBIX BOJIH, d TAKKC MCPEI 0e30I1aCHOCTH.

KiuwueBble cjioBa: JJIeKTPOMATHUTHbIE BOJIHBI, /[inHa BoJsHbI, Jlyum,

N3ayuyenue, Boanbl
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Elektromagnit To'lginlar: Elektromagnit to'lginlar elektr va

magnit maydonlarining bir- biriga perpendikulyar ravishda

tebranib, bo'shligda targaladigan to'lginlardir

To'lgin Uzunligi: To'lain uzunligi - bu ikkita ketma-ket

to'lgin cho'aqilari yoki chuqurliklari orasidagi masofa. U elektromagnit

nurlanish turini aniglaydi

Do'nglik

Amplituda

| J Chuqurlik
Bitta to'lqin uzunligl (A)

Elektromagnit To'lginlar Shkalasi:Elektromagnit to'lginlar — yorug'lik tezligi
bilan targaladigan va elektr maydoni hamda magnit maydonining o'zaro ta'sirida
vujudga keladigan to'lginlardir. Ular turli chastotalarda mavjud bo'lib, har bir
chastota diapazoni 0'ziga xos xususiyatlar va ilovalarga ega. Elektromagnit to'lginlar
shkalasi bu to'lginlarning turli chastota va uzunliklarini 0'z ichiga olgan tizimdir. Bu
shkalada joylashgan to'lginlar, 0'ziga xos energiya va ilovalar bilan turli sohalarda,
jumladan, telekommunikatsiya, tibbiyot, astronomiya va boshqa ilmiy tadgigotlarda
ishlatiladi.

Elektromagnit to'lginlar shkalasida quyidagi turdagi to'lginlar joylashadi,

ularning har biri turli chastota va uzunliklarga ega:
Radio to'lginlari

Chastota oralig'i: 3 Hz — 300 GHz
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Uzunlik oralig'i: 1000 km —

Xossalari: Past chastotali, uzoq masofalarga targaladi

«— Chastota ortib boradi (v)

10 10~ 10" 10" 10" o' 10" 10" iy 1® 10 I\ 10" v(H2
| | | { ) \
y nurlar R;T:”: i" IR Mikrotodgintar | FM AM Uzun radio tolguniae

Radio te'lginkar

—
| | | | | Ly | |

4

w* ™ o ™ ot )t (1 (1 L [ w0t 0t km)
- To'lgin uzunligi ortib boradi (A) —

KoTinuwchan nuriar spekitri

6N

To'lgin uzunligi (A) nm da ortib boradi -

Misollar: Radioeshittirish, televideniye, mobil telefonlar, Wi-Fi, Bluetooth,

sun'iy yo'ldoshlar.
Mikrotolginlar
Chastota oralig'i: 300 MHz — 300 GHz

Uzunlik oralig'i: 1 m — 1 mm

Xossalari: Oson yo‘naltiriladi, metallarda aks etadi
Misollar: Mikrotolginli pechlar, radar tizimlari, kosmik aloga, 5G tarmogqlari.
Infraqgizil to'lginlar
Chastota oralig'i: 300 GHz — 430 THz

Uzunlik oralig'i: 1 mm — 700 nm

Xossalari: Issiqlik chigaradi
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Misollar: Isitish, termal kameralar, masofadan boshqgarish,

tibbiy qurilmalar.

Ko'rinadigan yorug'lik
Chastota oralig'i: 430 THz — 770 THz

Uzunlik oralig'i: 700 nm — 400 nm

Xossalari: Inson ko‘zi bilan ko‘riladi
Misollar: Odam ko'zining ko'ra olish imkoniyati mavjud bo'lgan nurlar.
Ultrabinafsha to'lginlar
Chastota oralig'i: 770 THz — 30 PHz

Uzunlik oralig'i: 400 nm — 10 nm

Xossalari: Yuqori energiyali, tirik hujayralarga zarar yetkazishi mumkin
Misollar: Quyosh nurlari, UV sterilizatsiya, tibbiy texnologiyalar.
Rentgen nurlari
Chastota oralig'i: 30 PHz — 30 EHz

Uzunlik oralig'i: 10 nm — 0.01 nm

Xossalari: Tana to‘qimalaridan o‘tadi, suyaklarni aks ettiradi

Misollar: Rentgenografiya, xavfsizlik skanerlar, kosmik tadgigotlar.

Gamma nurlari
Chastota oralig'i: 30 EHz — 300 EHz+
Uzunlik oralig'i: 0.01 nm — 0.0001 nm

Xossalari: Eng gisqa to‘lqin uzunligi, eng katta energiya.
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Misollar: Yadro reaktsiyalari, onkologiya (kanserni davolash),

kosmik tadgiqotlar.

Elektromagnit to‘lginlarning xavfi va himoya

choralari:

1.UV nurlaridan quyosh kremi bilan himoyalanish kerak: Quyosh nurlarida
mavjud bo‘lgan ultrabinafsha (UV) nurlar, aynigsa UV-B va UV-A to‘lqinlari,
inson terisi uchun xavfli bo‘lishi mumkin. Quyosh kremi (yoki quyoshdan himoya
giluvchi krem — sunscreen) bu zararli nurlarning teriga yetkazadigan salbiy

ta’sirini kamaytiradi.

2.Rentgen nurlaridan foydalanishda maxsus qo‘riglovchi qalqonlar ishlatiladi:
Rentgen nurlari (yoki X-nurlar) yuqori energiyali elektromagnit to‘lginlar bo‘lib,
tirik to‘qimalardan o‘tish xususiyatiga ega. Bu xossa tibbiy diagnostikada juda
foydali, lekin ayni vagtda biologik to‘qimalar uchun xavfli bo‘lishi mumkin. Shu
sababli, rengen apparatlari bilan ishlaganda maxsus qo‘riqlovchi vositalar

ishlatiladi.

3.Gamma nurlari faqat maxsus muhofazalangan sharoitda qo‘llaniladi:
Gamma nurlari — elektromagnit spektridagi eng gisqa to‘lqin uzunligiga va eng
yuqori energiyaga ega bo‘lgan to‘lginlardir. Ularning o‘tuvchanlik xususiyati juda

kuchli, shuning uchun ular fagat maxsus muhofazalangan sharoitda ishlatiladi.
Spektorning funktsional gismalri

Radio To'lginlari:Aloga, radar, navigatsiya.
Mikroto'lginlar:Aloga, mikroto'lginli pechlar, ma‘'lumot uzatish.
Infraqizil Nurlanish:Issiglik, tibbiy tasvirlar, masofaviy boshqarish.
Ko'rinadigan Nur:Ko'rish, fotosintez, yorug'lik manbalari.

Ultrabinafsha Nurlanish:Vitamini D sintezi, tibbiy davolash, sterilizatsiya.

© g & w -

Rentgen Nurlanish:Tibbiy tasvirlar, materiallarni tekshirish
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7. Gamma Nurlanish:Radioaktiv  parchalanish,  tibbiy
davolash, sterilizatsiya.

Elektromagnit to'lginlar shkalasi va to'lgin uzunligini topish

formulasi:

Elektromagnit to'lginlarning to'lgin uzunligi () va chastotasi (f) o'rtasidagi
bog'lanish Joule-Maksvell formulasi bilan ifodalanadi. Bu formulada, to'lgin

uzunligini aniglash uchun chastota va yorug'lik tezligi ma'lum bo'lishi kerak

To'lgin uzunligini hisoblash formulasi: x=§

¢ — yorug'lik tezligi, ya'ni vakuumda elektromagnit to'lginlarining tarqgalish
tezligi (108 m/s),

F — chastota (gerzlar, Hz)

Mavzuga doir masalalarni yechish:

1. AM radioeshittirish to‘lgininig chastotasi 1000 kHz, uning uzunligini hisoblang
Berilgan: f=1000000Hz, c=108 m/s

Formula: k=]—f

e 108
Yechilishi: A=—2 /5
1000000Hz

=300m

Javob: 300m

2. 2 m uzunlikdagi elektro magnit to‘lqin chastotasini hisoblang

Berilgan: A=2 m, c=108 m/s
. C
Formula: f'?

3x108 m/s
2m

Yechilishi: f= =150MHz

Javob: 150MHz
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3. 1.2 m uzunlikdagi to‘lqin turini aniglang

Javob: mikroto‘lqinlar

4. 500 nm uzunlikdagi elektromagnit to‘lqinining chastotasini
hisoblang
Berilgan: A=500 nm, ¢=108m/s

Formula: f:%

3x108 m/s

——=6*101* Hz
50010~ %m

Yechilishi: f=
Javob: 6*101* Hz
Mustagqil yechish uchun masalar

1. 1.5 m uzunlikdagi to'lginning elektromagnit spektridagi turini aniglang.

Javob: Radioto'lginlar

2. 0.01 nm uzunlikdagi elektromagnit to'lginning turini aniglang.

Javob: Gamma nurlari.

3. 400 nm uzunlikdagi elektromagnit to'lginning ko'rinadigan spektrdagi rangini
aniglang.

Javob: Binafsha.

4. 1000 MHz chastotali elektromagnit to'lqinning uzunligini hisoblang.

Javob: To'lgin uzunligi 0.3 m.

5. 10 MHz chastotali elektromagnit to'lgin uzunligini hisoblang.
Javob: A=30m

6. 500 kHz chastotali elektromagnit to'lgin uzunligini hisoblang.
Javob: A=600m

7. To'lgin uzunligi 50 m bo'lgan elektromagnit to'lgin chastotasini hisoblang.
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Javob: =6 MHz

8. To'lgin uzunligi 1 km bo'lgan elektromagnit to'lgin chastotasini

hisoblang.
Javob: f=300 KHz

9. To'lgin uzunligi 10 cm bo'lgan elektromagnit to'lgin chastotasini hisoblang.
Javob: =3 GHz

10. To'lgin uzunligi 5 cm bo'lgan elektromagnit to'lgin chastotasini hisoblang.

Javob: =6 GHz
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Annotatsiya: Ushbu magolada qushlarning ekologiyasi, ularning yashash
joylari, oziglanishi, ko‘payishi, migratsiyasi hamda tashqi omillarga moslashuvi
kabi jihatlar yoritilgan. Shuningdek, qushlarning ekotizimdagi roli, oziq zanjiridagi
o‘rni va ekologik muvozanatga ta’siri tahlil gilingan. Inson faoliyati va iglim
o‘zgarishining qushlar hayotiga ta’siri ko‘rib chiqilib, bu fanni o‘rganishning atrof-
mubhit va biologik xilma-xillikni saglab golishdagi ahamiyati asoslab berilgan. Bu
fan sohasining o'rganilishi, turli qush turlarini saglab golish va ularning tabiiy

mubhitlariga nisbatan xabardorlikni oshirishga yordam beradi.

Kalit so’zlar: Butazor-o’rmon qushlari, daraxtga o’rmalab chiquvchi qushlar,
o’rmon qushlari, botqoq-o’tloq qushlari, yalang’och oyoqlilar, botqoqlik qushlari,

cho’l-sahro qushlari, yuguruvchilar, tez uchuvchi qushlar, suv qushlari.

AHHoOTanmsi: B 3TOM cTaThe paccMaTpUBaIOTCS TAKUE aCIEKThI, KaK 3KOJIOTUs
OTHUI, UX Cpela OOMTaHMs, NMUTAHWE, PA3MHOXKEHHME, MHUTpalus W ajanTaius K
BHEUIHUM (pakTopam. Takke ObUIM MPOAHAIU3UPOBAHBI POJIb MTULl B IKOCUCTEME,
UX POJib B MHUILIEBOM LIETM U HUX BJIMSHHE HA dKOJOTWYecKHil Oamanc. M3yuaercs
BJIUSHUE JESATEIBHOCTH YEJOBEKA W M3MEHEHHs KIMMara Ha >KU3Hb ITHL,
00OCHOBBIBAETCS BAXKHOCTh M3YUYEHUS ATOW HAYKU JUIsI COXPAHEHHS OKpY KaroIIeu
cpeabl U OuopazHooOpaszus. M3ydeHue HToil 00jJacTH HAyKH MOXKET MOMOYb B
COXPAaHEHUHU PA3NUYHBIX BUIOB NTUL U MOBBILICHHUH OCBEIOMJICHHOCTH 00 HX

€CTECTBEHHOM cpeJie OOUTaHuS.
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KiaroueBble cioBa: KYCTapHUKOBO-JICCHLIC IITHUIIbI, ITOJ3YyUHUC

INTHUIBI Ha ACPCBbLAX, JICCHBIC IITHIIbI, 60JIOTHO'HYTOBBI€ IITHIOHI,

T'OJIOHOI'UC, OO0JIOTHEIC IITUObI, ITYCTBIHHO-IIYCTBIHHBIC IITHIIBI,

6CI‘YHBI, 6I>ICTpOJ'ICTHI>I€ IITHUIIBI, BOAOIIIIaBAIOIIMC ITTHIBI.

Abstract: This article discusses aspects such as the ecology of birds, their
habitat, nutrition, reproduction, migration, and adaptation to external factors. The
role of birds in the ecosystem, their role in the food chain and their impact on the
ecological balance were also analyzed. The impact of human activity and climate
change on the life of birds is studied, and the importance of studying this science for
the conservation of the environment and biodiversity is substantiated. Studying this
area of science can help in the conservation of various bird species and increase

awareness of their natural habitat.

Keywords: shrub-forest birds, creeping birds in trees, forest birds, marsh-
meadow birds, bare-legged, wading birds, desert-desert birds, runners, fast-flying

birds, waterfowl.

Qushlarning havo muhitini egallab faol uchishi, issiggonlilik, markaziy nerv
sistemasining yuksak darajada rivojlanganligi ularning yer yuzida keng targalishi
uchun juda katta imkoniyat bergan.Qushlar ingichka daraxt shoxlaridan, borib
bo’lmaydigan qoyalardan, bag’ri keng okeanlar ustidan uchib o’tib 0’z ozuqasini
topadi. Ular oziq gidirib uzoq hududlarga uchib boradi. Shuning uchun gushlarning
oziglanadigan, urchish va dam oladigan joylari bir-biriga bog’liq bo’lishi shart emas.
Qushlarning ucha olish xususiyatidan tashqari, ulardagi moddalar almashinuvining
kuchli rivojlanganligi va tana haroratining yuqori bo’lishi ham ularning keng
tarqalishiga sabab bo’ladi. Qushlar 8500 m balandliklarda, tog’ cho’qgqilarida, qurib

qaqrab yotgan cho’l-sahrolarda, okeanlarda ham uchraydi. Qushlarning yashash
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sharoitlari gancha xilma-xil bo’lsa, ularning turi shunchalik ko’p

bo’ladi. Turli qushlarning vertikal tarqalishi ham Xilma-xil.

Qumoylar va tasgaralar 7000 m balandlikda, kolibrilar esa 4550 m
balandlikda ucha oladi. Baliqgchilar va chigirtchilar 4700 m
balandlikda uchraydi. Pingvinlar, gagalar, qoravoylar oziq tutish uchun 20 m gacha
chuqurlikka suvga sho’ng’ishi mumkin.Qushlrning ko’pchilik turlari, ya’ni 80%,
asosan tropic mintagalarda yashaydi, shimolga va janubga garab borilgan sari

ularning turlari kamayib boradi.

Uchish- qushlar ekologiyasida katta ahamiyatga ega. Fagat pingvinlar va
ko’kraktojsizlar katta turkumlarining vakillarigina haqigiy uchish layoqatini
yo’qotgan. Ukki, to’ti, suvmoshaklarning ayrim turlari, qanotsiz gagarka, dront va
pustinnik degan kaptar turlari ham ucholmaydi.Qushlarning uchish aerodinamikasi
ancha murakkab va hozirga qadar to’liq aniglanmagan. Uchishning jismoniy asosini
shunday xarakterlash mumkin: ganotining ustki tomoni gumbazdek ko’tarilgan,
pastki tomoni esa botib kirgan bo’ladi. Qanotning keying uchi yuqoriga va keying
harakat qilishi natijasida qo’shimcha tortish kuchi paydo bo’ladi, ganotning asosiy
qismi esa ko’tarilish kuchini hosil qiladi. Ko’tarilish kuchi uchayotgan qush tanasi
va dumini havo aylanib o’tganda ham hosil bo’ladi. Qushlar orasida bir umr suv
muhitida va yer ostida yashaydiganlari yo’q. Qushlar hayot kechiradigan joyining

xususiyatlariga garab bir nechta ekologik guruhlarga bo’linadi:

1.Butazor — o'rmon qushlari. Bu guruhga ko'pgina tur qushlakiradi. Ular har
xil o'rm on va butazorlarda yashashga moslashgan. Bu qushlar uyalarini daraxt va
butalarning shox ayrisiga, daraxt kovaklariga, shox ustiga va novdalar orasiga
quradi. Daraxtda yashashga moslashgan qushlarga to'tiqushlar va gizilishtonlarni
misol qilib olish mumkin. Ayrim turlari ko'pineha ozigasini yerdan topadi va oziq
topish uchun dalalarga uchib boradi (chug'urchug, shagshag, kaptar va boshga

qushlar). O'rmonda yashaydigan karqurlar va qurlar yerga uya quradi. Butazor —
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o'rmon qushlari o ‘z navbatida daraxtga o'rmalab chiquvchi qushlar

va o'rmon qushlari ekologik guruhchalarga bo'linadi.

Daraxtga o’rmalab chiquvchi qushlar o'z ozugalarini daraxt
dan, daraxt shoxlaridan topadi va daraxtlarga, ularning shoxlariga
uya quradi. Masalan: arxeopteriks, goatsinning ucholmaydigan jo'jaiari,
gizilishtonlar, to'tilar va ba'zi chumchugsimonlar shu guruhchaga kiradi.
Qizilishtonlarning oyoqglari kuchli bo'lib, tirnoglari gayrilgan. Ularning ikki
barmog'i oldinga va ikki barmog'i orgaga garagan bo'ladi, dumidagi 354 patlari
qattiq, mustahkam bo’lib, daraxtga chiqishda unga tayanadi va vertikal yo'nalishda
harakat qgiladi. To'tilar daraxt shoxlarida oyoqlari va tumshuglari yordamida
mohirlik bilan o ‘rmalaydi va aylanadi. Bu guruhchaga kiruvchi qushlar hasharotlar,
o’simlik urug'lari va mevalar bilan oziglanadi. Masalan: qizilishtonlar tum shug‘i
bilan daraxt po'stloglarini teshib, tili yordamida hasharotlar va ular lichinkalari bilan
oziqlanadi. Ko‘pchilik chumchugsimonlar, tovugsimonlar va kaptarlar o'simlik
urug'lari bilan oziglanadi. To'tilar, tukanlar, mevaxo'r kaptarlarning tumshug'i katta
va uzun bo'lib, mevalarni cho'gib oziglanadi. Nektar bilan oziglanuvchi qushlarga
Amerika kolibrilari. Afrika va Janubiy Osiyo nektarchiiari kiradi. Bu qushlarning
ham tumshug'i Kkatta, lekin ingichka bo'lib, uchi sal pastga gayrilgan bo'ladi.
Nektarchilarning tili nayga o'xshash, nektar so'rishga moslashgan. Daraxtga

o'rmalab chiquvchi qushlar, kolibrilarni hisobga olmaganda yaxshi ucholmaydi.

O’rmon qushlari guruhchasiga kiruvchi qushlar, asosan o'rmonda yashaydi,
havoda yaxshi uchadi. Uyasini daraxtga go'yadi. Bularga pashshaxo'rlar misol
bo'ladi. Ular havoda uchib ketayotib, hasharotlarni tutib yeydi. Hasharotlarni tutib
yeb, yana daraxt shoxiga go'nib, ikkinchi o'ljasini poylaydi. Bu guruhchaga yana
karqurlar, qurlar, gorabovurlar va nektarchilar kiradi. Bu qushlar o'rmonda
hasharotlarni girib, o'rmon xo'jaligiga katta foyda keltiradi. Ular yozda mevalar va
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hasharotlar bilan oziglanadi. Qishda ovqgatini fagat daraxt ustidan
topadi. Nektar so'ruvchilar o'simliklarni changlatishda katta

ahamiyatga ega.

2. Botqoq — o’tloq qushlari. Bu guruhga balchiqchilar, tar-
tarlagar-garalar, botqoq tovuqchalari, laylaklar, turnalar, pogonishlar,
bigiztumshuglar, qiziloyoglar kiradi. Ular suv bo'ylaridagi o'tloglarda,
botqogliklarda yashaydi va ozigasini yer ustidan topadi, suvda suzolmaydi. Bu
guruhga kiruvchi qushlarning oyoglari, tumshug'i, bo'yni uzun. ilik suyagi
yalang'och. oyoq barm oglari ingichka, uzun, barmoglari orasida suzgich pardalari

bo'lmaydi. dumi kalta. Ularning bir necha guruhchalari bor.

Yalang‘och oyoqlilar guruhchasi. Bu guruhchaga katta va o'rtacha
kattalikdagi qushlar Kirib, oyoqlari uzun bo'ladi. Masalan: laylaklar, qgo'tonlar,
turnalar. Ular ko'pincha botqoqliklarda, gamishzorlarda yashaydi. Ba’zilari daraxtga
tuxumini qo'yadi. Ba’zan ular tumshug'i yordamida yerni kavlaydi. Tumshug'i uzun,

gattig, gisgichga o'xshaydi.

Botqoglik qushlari guruhchasiga o'rtacha va kichik hajmdagi qushlar kirib,
galin o'tlog-botqoqliklarda yashaydi. Masalan; botqoq tovuqchasi va sulton tovug‘i
shu guruhchaga kiradi. Bu qushlarning oyoqlari kalta, lekin barmoglari uzun, bu esa
ularni o ‘tloq, butazor va botqoqliklarda yurishiga yordam beradi. Ular yaxshi
ucholmaydi. Tumshug'i kalta, ozig'ini yer ustidan va daraxtlardan topadi. Bu

guruhchaga botqoq baligchi qushlari va loyxo'raklar ham kiradi.

3. Cho‘l-sahro qushlari. Bu guruhga juda oz qushlar kiradi. Ular cho‘1, sahro,
dasht va o'tlog joylarda yashaydi (tuyaqushlar, toshsirchumchuglar, tuvaloglar,
ogbovur. gorabovur, to'rg'aylar, chillar, bulduruglar). Ozig'ini yer ustidan gidiradi.

Gavdasi yirik yoki o'rtacha kattalikda, bo'yni va oyoqlari uzun, baquwat, barmoqlari
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kalta va yo‘g‘on. Bu guruh o ‘z navbatida yuguruvchilar va tez

uchuvchi qushlar ekologik guruhchalarga bo'linadi.

Yuguruvchilar guruhchasiga yirik qushlar kiradi. Ularning
uzun oyoglari yugurishga moslashgan. Masalan: Afrika
tuyaqushining barmog'i 2 ta, bo'yni uzun, ko'zi katta bo'ladi. Bu xususiyatlar
tuyagushni dushmanidan qochishiga yordam beradi. Emularning ham oyoqlari uzun,
barmoglari 3 ta va kalta bo'ladi. Afrika tuyaqushlari soatiga 80 km, emular esa
soatiga 31 km tezlikda yugura oladi. Bu guruhchaga O'zbekistonda uchraydigan

tuvaloglar va bizg'aldoglar ham kiradi, ular ucholmaydi.

Tez uchuvchi qushlar guruhchasiga o'rtacha kattalikdagi qushlar kiradi.
Ularning oyoglari kalta, ganotlari uzun va o'tkir bo'ladi (bulduruglar). Ular
dushmanlaridan himoya rangi orqali yoki tezlik bilan uchish natijasida saglanadi.

Cho'l-dasht qushlari yoki sahro qushlari uyalarini yer ustiga quradi.

4. Suv qushlari. Bu guruhga pingvinlar, baligchilar, chistiklar, go'ng'irlar,
kurakoyoqlilar, nayburunlilar, g'ozsimonlar va gagarasimonlar kiradi. Bu qushlar
hayotining ko'p gismini suvda o'tkazadi. Ularning oyoqlari kalta, barmoglari orasida
yaxshi rivojlangan suzgich pardalari bor, suvda yaxshi va yengil suzadi, ko'pchiligi
sho'ng'iydi, tumshug'i keng, yapalog bo'lib yuqoridan pastga garab sigilgan.

Quruglikda beso'nagay yuradi, og'ir uchadi.

Xulosa. Qushlarning ekologiyasi — bu qushlarning yashash muhitlari, ular
o‘rtasidagi o‘zaro bog‘liglik va tabiatdagi o‘rni haqida ilmiy tushunchalarga ega
bo‘lishni anglatadi. Qushlar tabily ekosistemalarda muhim rol o‘ynaydi: ular
o‘simliklarni changlatish, zararkunandalarni nazorat qilish va boshqa ko‘plab
ekologik jarayonlarda ishtirok etadi. Ularning ovgat zanjiri va migratsiyasi, turli
ekotizimlarda ekologik balansning saglanishiga yordam beradi.Bundan tashqari,

qushlarning ekologik o‘zgarishlarga qanday javob berishini o‘rganish, ularni
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himoya qilish va o‘zgaruvchan iqlim sharoitlariga moslashish
imkoniyatlarini o‘rganish ham juda muhimdir. Boshqa yovvoyi

hayvonlar kabi qushlar ham inson faoliyati, o‘rmonlarning

yo‘qolishi, iglim o‘zgarishi va ifloslanish kabi xavflarga duchor
bo‘lishmoqda. Shuning uchun qushlar ekologiyasini o‘rganish, ularni saqlash va
himoya qilish, nafagat bunday turlarni, balki butun ekosistemalarni bargarorligini
ta'minlashga yordam beradi. Ularning ekologik roli va turlarni saglash borasidagi
ilmiy tadgiqotlar, tabiatning hayotiy jarayonlarini tushunishga va himoya qgilishga

imkon yaratadi.
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MIOKARD INFARKTIDA SODIR BO‘LADIGAN
GISTOLOGIK O‘ZGARISHLAR

Toshkent Tibbiyot Akademiyasi 1-sonli davolash ishi fakulteti
110-A guruh talabasi Jo’raqulov Mirzoxid Ma’rufjon o’g’li
107-guruh talabasi Xudoyberdiyeva Hilola Davlat qizi

Annotatsiya: Maqolada miokard infarktidan keyingi gistologik o‘zgarishlar 24
soat, 1-3 kun, 3-7 kun va 7-14 kunlik davrlar bo‘yicha tahlil gilingan. Har bir
bosqichda yurak mushagida morfologik buzilishlar, yallig‘lanish va chandiglanish
jarayonlari bosgichma-bosqgich rivojlanib, ularning klinik tashxis va davolashdagi
ahamiyati ta’kidlangan. Tadqiqot miokard infarktining histologik o‘zgarishlarini
chuqur tushunishga asoslanib, yurak-gon tomir kasalliklariga garshi kurashishda

yangi yondashuvlar ishlab chigishga ilmiy asos yaratadi.

Kalit so’zlar: Miokard infarkti, nekroz, ishemik shikastlanish,

chandiglanish, neytrofillar, fibroz, piknoz, yallig‘lanish.

Abstract: The article analyzes the histological changes following myocardial
infarction in the periods of 24 hours, 1-3 days, 3-7 days, and 7-14 days. In each
phase, morphological disruptions, inflammation, and scarring processes
progressively develop, and their significance in clinical diagnosis and treatment is
emphasized. Based on a deep understanding of the histological changes of
myocardial infarction, the study provides a scientific foundation for developing new

approaches to combat cardiovascular diseases.

Keywords: Myocardial infarction, necrosis, ischemic injury, scarring,

neutrophils, fibrosis, pyknosis, inflammation
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AHHOTaHI/IH: B cratbe AHAJIMBUPYIOTCA THUCTOJIOTMYCCKHC

U3MEHEHHus mocie uHpapkTa MUOKapaa B mnepuojax 24 yaca, 1-3

nHs, 3-7 nHer u 7-14 nned. Ha kaxaoM stame mporpecCUBHO
pa3BUBAIOTCI MOPGOJIOTHYECKUE HAPYIICHHS, BOCIAJICHUE U
pyOIieBaHNe, W TMOJYEPKUBACTCS MX 3HAUYCHHE B KIMHUYECKOW JUArHOCTHKE H
nedenuu. Mcxons u3 riyOoOKOTro MOHMMAaHUS THCTOJOTMYECKUX H3MEHEHUH INpu
nH(papKTe MHOKap/a, WCCIEAOBAHUE CO3JaeT HAYYHYIO OCHOBY ISl pa3paOOTKH

HOBBIX MTOJIX0/I0B B 00pb0E € CEPI€YHO-COCYAUCTHIMU 3a00JIEBAHUAMH.

KiaroueBbie ciaoBa: MHbapkT MHOKapja, HEKpPO3, HIIEMHUYECKOE

MOBpPEXJIeHUe, pyOlieBanue, HeUTpoduiibl, pudpo3, MUKHO3, BOCIIAJICHUE.

Yurak-gqon tomir kasalliklari, aynigsa, miokard infarkti bugungi kunda global
sog‘ligni saqglash tizimi oldida turgan dolzarb muammolardan biridir. Miokard
infarkti yurak mushagining ishemiyaga uchrashi va natijada to‘qimalarda nekroz
rivojlanishi bilan kechadi. Har yili millionlab insonlar ushbu kasallik ogibatida
hayotdan ko‘z yummoqda, aynigsa, yoshlar orasida uchrash holatlarining ortib
borayotgani tashvishli holatdir. Infarktdan so‘ng yurak mushaklarida sodir
bo‘ladigan gistologik o‘zgarishlar vaqt o‘tishi bilan bosqichma-bosqgich kechadi. 24
soat, 1-3 kun, 3-7 kun va 7-14 kun oralig‘ida yuzaga keladigan morfologik
buzilishlar, yallig‘lanish va chandiglanish jarayonlari tibbiy tashxis va davolashda
muhim ahamiyatga ega. Ushbu maqolada infarktdan keyingi yurak mushaklarida
kechadigan gistologik o‘zgarishlar tahlil qilinib, ularning klinik amaliyotdagi o‘rni
yoritib beriladi. Magsad — patologik jarayonni chuqur tushunish orgali yurak

kasalliklariga garshi samarali yondashuvlarni shakllantirishga ilmiy asos yaratishdir.
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Materiallar va metodlar: Ushbu maqola miokard infarktidan

keyingi gistologik o‘zgarishlarni tahlil qilishda ilgari o‘tkazilgan

klinik va morfologik tadgiqotlarga  asoslanadi.  Yurak
to‘qimalaridagi morfologik o‘zgarishlar 24 soat, 1-3 kun, 3—7 kun
va 7-14 kunlik davrlar bo‘yicha bosqichma-bosqich o‘rganilgan. Tadqiqotlarda
nekroz, vyallig‘lanish, neytrofillar faolligi, fibroblastlar paydo bo‘lishi kabi

o‘zgarishlar tahlil qilingan.

StatPearls Medical Reference: Ushbu manbada miokard infarktidan keyingi
gistologik o‘zgarishlar bosqichma-bosgich tasvirlangan. Masalan, 0.5-4 soat
oralig‘ida to‘qimalarda tolalarning to‘lginlanishi va glikogen kamayishi kuzatiladi.
4—12 soat ichida koagulyatsion nekroz va shish paydo bo‘ladi. 12—24 soatda esa
kontraktsion bant nekrozi va neytrofillarning ustunligi aniglanadi.[1] WebPath
Tutorial manbasida esa miokard infarktidan keyingi gistologik o‘zgarishlar
tafsilotlari keltirilgan. Masalan, 1-3 kun oralig‘ida koagulyatsion nekroz davom
etadi, yadro va chiziglarning yo‘qolishi, neytrofillarning infiltratsiyasi kuzatiladi. 3—
7 kun oralig‘ida esa makrofaglar va mononuklear hujayralarning infiltratsiyasi
boshlanadi, fibro-vaskulyar javob shakllanadi.[2] Ushbu metodlar yordamida
miokard infarktidan keyingi gistologik o‘zgarishlar bosqichma-bosgich tahlil

gilindi, bu esa klinik tashxis va davolashda muhim ahamiyatga ega.

Yurak-qon tomir kasalliklari, xususan, miokard infarkti (MI), global sog‘ligni
saqglash tizimi oldida turgan eng jiddiy muammolardan biri bo‘lib qolmoqda. Har
yili millionlab insonlar ushbu "yashirin sukunat" qurboni bo‘lmoqda. Miokard
infarkti nafagat individual sog‘liq muammosi, balki butun jamiyatga iqgtisodiy,
ijtimoiy va demografik ta’sir ko‘rsatuvchi global inqiroz holatidir. Aynigsa, yoshlar
orasida bu holatning ko‘payishi sog‘lom turmush tarzi, stress, texnologik asrning
salbiy oqibatlari bilan chambarchas bog‘liq. Miokard infarktidan keyingi gistologik

o‘zgarishlarni chuqur o‘rganish, kasallikning rivojlanish bosqichlarini aniglashda
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muhim ahamiyatga ega. Bu o‘zgarishlar, jumladan, nekroz,
yallig‘lanish va chandiqlanish jarayonlari, yurak mushaklarida vaqt

o‘tishi bilan yuzaga keladi. Masalan, 24 soat ichida yurak

to‘qimalarida  koagulyatsion nekroz va  neytrofillarning
infiltratsiyasi kuzatiladi. 1-3 kun oralig‘ida yallig‘lanish jarayoni kuchayadi, 3—7
kun ichida makrofaglar va fibroblastlarning faolligi oshadi, 7-14 kun davomida esa
granulyatsion to‘gqima shakllanib, chandiglanish jarayoni boshlanadi. Ushbu
magolada miokard infarktidan keyingi gistologik o‘zgarishlar bosqichma-bosqgich
tahlil gilinadi. To‘qimalardagi morfologik buzilishlar, hujayra darajasida sodir
bo‘ladigan degenerativ jarayonlar, yallig‘lanish va chandiqglanish bosqichlari yoritib
beriladi. Gistologik ko‘rinishlar asosida klinik holatni baholash, tashxis qo‘yish va
davolashda muhim rol o‘ynashi maqolaning asosiy g‘oyasidir. Ushbu ilmiy tahlil
sog‘ligni saqlash tizimida yurak kasalliklariga qarshi kurashishning yangi

yondashuvlarini shakllantirishda ilmiy asos bo‘lib xizmat qiladi.
1. Nekroz (Hujayra O‘limi) Bosqichi (0-24 soat)

Miokard infarktining ilk 24 soatida yurak mushaklarida muhim gistologik
o‘zgarishlar ro‘y beradi. Dastlabki 0—4 soat oralig‘ida mikroskopik darajada aniq
o‘zgarishlar ko‘zga tashlanmaydi. Biroq, elektron mikroskopiyada miokardial
hujayralarda glikogen zaxiralarining kamayishi, mitoxondriyalarning shishishi va
miofibrillarning bo‘shashishi kabi qaytariladigan shikastlanish belgilarini aniglash
mumkin. 4-12 soat davomida yurak mushak tolalarida "to‘lginli tolalar" (wavy
fibers) deb ataluvchi o‘zgarishlar kuzatiladi; bu holat, ya’ni qisqarmaydigan mushak
tolalarining qo‘shni gisqaruvchi tolalar tomonidan tortilishi natijasida yuzaga keladi.
12-24 soat oralig‘ida esa koagulyatsion nekrozning aniq belgilarini ko ‘rish mumkin.
Bu davrda kardiomiyositlar pallid (oqargan) ko‘rinishga ega bo‘lib, yadro yo‘qoladi,
ammo hujayra tuzilmasi saglanib goladi. Shuningdek, neytrofillar infiltratsiyasi

boshlanadi, bu yallig‘lanish jarayonining boshlanishini bildiradi. [3]
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Ushbu gistologik o‘zgarishlar miokard infarktining vaqtini

aniglashda va davolash strategiyalarini belgilashda muhim

ahamiyatga ega. Shuningdek, bu o‘zgarishlar yurak to‘qimalarining
keyingi davrlarida yuz beradigan regeneratsiya va chandiglanish

jarayonlariga zamin yaratadi.

Yallig‘lanish Bosqichi (1-3 kun): Miokard infarktining erta bosgichidagi

gistologik o‘zgarishlar

Miokard infarktining 1-3 kunlik bosqgichi yurak mushaklarida chuqur va tezkor
gistologik o‘zgarishlar bilan xarakterlanadi. Bu davrda infarkt o‘chog‘idagi
to‘qimalarda koagulyatsion nekroz avj oladi: kardiomiyositlar o‘z yadrosini
yo‘qotadi, ularning sitoplazmasi kuchli eozinofilik bo‘lib qoladi. Bu holat
hujayraning hayot faoliyatining butunlay to‘xtaganidan dalolat beradi. Shuningdek,
kardiositlar orasidagi tartibli tuzilma yo‘qoladi, hujayra chegaralari notekis bo‘lib,
ba’zida konturlarini ajratish qiyinlashadi. Bu davrda yallig‘lanish jarayoni
kuchayadi. Neytrofillar infarkt zonasiga faol ravishda migratsiya giladi. Ular
nekrozlangan hujayralarni parchalab, fagotsitoz jarayonida gatnashadi. Aynan shu
bosqichda yallig‘lanish jarayoni eng faol pallaga kiradi. Neytrofillar soni infarkt
zonasida maksimal darajaga yetadi va ular hujayraviy detritusni tozalashda asosiy
rol o‘ynaydi. Ammo bu jarayon davomida neyrofillarning o‘zi ham parchalanadi va
bu ikkilamchi to‘qima shikastlanishiga olib kelishi mumkin. Infarkt zonasida
kapillyarlar singan, qon ketishlari va interstitsial shish ko‘zga tashlanadi. Shu bilan
birga, to‘qima ichida plazma va qondan ajralgan suyugqliklar to‘planib, yallig‘lanish
eksudati shakllanadi. Bu eksudat to‘qimaning zichligini kamaytiradi, yurak
mushagining mexanik bardoshliligini pasaytiradi, bu esa infarkt zonasining yorilib
ketish xavfini oshiradi.[4] Makroskopik darajada, bu bosgichda yurak mushaklarida
sarg‘ish tusga ega markaziy sohalar, ularni o‘rab turgan gemorragik halqalar bilan

ajralib turadi. Bu infarktning boshlang‘ich nekrotik zonasi va uning atrofidagi
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yallig‘langan zonani ko‘rsatadi. Gistokimyoviy jihatdan, bu
bosgichda ATP miqdori keskin kamayadi, hujayraviy energiya

almashinuvi butunlay buziladi. Lizosoma fermentlari faollashib,

hujayra ichki tuzilmalarini parchalashda gatnashadi. Bu holat
oksidlovchi stressning ortishi bilan kechadi, natijada erkin radikallar soni ko‘payadi

va hujayralarga qo‘shimcha zarar yetadi.[5]

Ushbu bosqichda aniqlanadigan gistologik o‘zgarishlar infarkt vagqtini
aniglash, patologik tekshiruv natijalarini izohlash va bemor holatini prognoz
gilishda muhim ilmiy va amaliy ahamiyatga ega. Shu sababli, infarktdan keyingi 1—
3 kunlik gistologik davr har doim yurak-qon tomir kasalliklarini o‘rganishda alohida

e’tibor talab qiladi.

To’qimalarning parchalanish va granulyatsion bosqgich boshlanishi (3-7-

kunlar)

Infarkt rivojlanishining 3-7 kunlik bosgichi yurak mushagida nekroz
o‘zagining ancha chuqurlashgan, to‘qimalarning parchalanish bosqichiga kirgan
davridir. Bu vaqtda nekrotik to‘qima atrofidagi yallig‘lanish jarayoni eng yuqori
cho‘qqisiga yetadi. Neytrofillar soni kamayib, ularning o‘rnini makrofaglar
egallaydi. Makrofaglar nekrotik hujayra qoldiglarini faol ravishda fagotsitoz giladi
va infarkt zonasi tozalanadi. Shu sababli, bu bosgichda yurak mushagida
“tozalanish” jarayoni avj oladi. Shu bilan birga, bu davrda yurak mushagining
strukturaviy mustahkamligi zaiflashadi, bu esa yurak devori yorilishi xavfini
oshiradi — aynigsa katta infarktlar fonida. Gistologik kesmalarda makrofaglarning
ko‘pligi, shuningdek, granulyatsion to‘qimaning boshlang‘ich elementlari (yangi
qon tomirlari, fibroblastlar) aniqlanadi. Yangi hosil bo‘layotgan kapillyarlar va
fibroblastlarning ko‘payishi infarkt zonasida chandiqlanish jarayonining

boshlanishini ko‘rsatadi. Shu nuqtadan boshlab yurak mushaklarida fibroz to‘qima
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shakllanadi, lekin hali to‘liqg mustahkam chandiq hosil bo‘lmagan

bo‘ladi. Shuningdek, yurak mushagi atrofiga nisbatan gipersellulyar

granulyatsion zonaning paydo bo‘lishi kuzatiladi. Bu zona yaqin
atrofdagi sog‘lom miokard bilan nekrotik soha o‘rtasida joylashadi
va patomorfologik nugtai nazardan muhim sanaladi. U organizmning infarkt

zonasini to‘liq chandiqqga aylantirishga bo‘lgan adaptiv javobi sifatida qaraladi. [6]
Chandiglanish bosgichining boshlanishi (7-14 kun)

Miokard infarktining 7-14 kunlik oralig‘ida yurak mushagida chuqur
morfologik o‘zgarishlar kuzatiladi. Bu davr infarkt sohasida to‘liq granulyatsion
to‘qima shakllanadigan va chandiglanish jarayoni faol kechadigan bosqich
hisoblanadi. Endi nekrotik hujayralar deyarli to‘liq parchalanib ketgan bo‘lib,
ularning o‘rnini fibroblastlar tomonidan ishlab chiqarilayotgan kollagen tolalari
egallay boshlaydi. Shu bilan birga, yangi kapillyarlar shakllanishi hisobiga
neovaskulyarizatsiya yuz beradi, bu esa regeneratsiyani qo‘llab-quvvatlovchi
muhim omil sanaladi. Neytrofillar bu vaqtda yo‘qolgan bo‘ladi, makrofaglar esa
kamaygan miqdorda saqlanadi. Bu yallig‘lanish bosqichining pasayganini va immun
tizimi endi tiklanish bosqichiga o‘tgani haqida signal beradi. Miokard tolalari
parchalanadi, hujayra yadrolari yo‘qoladi, natijada yurak mushagining bu qismi
mexanik jithatdan zaif holatda bo‘ladi. Aynan shu sababli, bu davrda yurak
devorining yorilishi xavfi yuqori bo‘lib qoladi. Klinik nuqtayi nazardan, yurak
to‘qimalarida bosqichma-bosqich yangilanish kechayotgan bo‘lsa-da, bemorlarga
jismoniy tinchlik va yurak ishini sinchkovlik bilan kuzatish tavsiya etiladi. Bu
davrning gistologik ko‘rinishi infarktning bosqichini aniqlashda, tashxis qo‘yishda
va davolash strategiyasini belgilashda muhim ahamiyatga ega. Gistologik jihatdan
bu bosqich miokard infarktining tiklanishga o‘tish davri sifatida qaraladi va yurak-

qon tomir kasalliklarining kechishi va prognozini aniqlashda muhim o‘rin tutadi.
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Xulosa qilib aytganda, Yurak mushagida infarkt sodir
bo‘lganidan keyingi gistologik o‘zgarishlarni vaqt oralig‘i bo‘yicha

tahlil gilish, miokard infarktining murakkab patogenezini chuqurroq

anglashga yordam beradi. 0-24 soat, 1-3 kun, 3—7 kun va 7-14 kun
oralig‘idagi morfologik, yallig‘lanish va regenerativ jarayonlarni bosqichma-
bosqich kuzatish orqali yurak to‘qimalarida kechayotgan jarayonlarning dinamikasi
ochiglanadi. Tadgigotdan kelib chigib, har bir bosgichda hujayra darajasida muhim
o‘zgarishlar ro‘y beradi: dastlabki nekrozdan tortib, yallig‘lanishning avj olish davri,
granulyatsion to‘qimaning shakllanishi va chandiqlanish jarayonigacha. Aynigsa, bu
jarayonlarni klinik tashxis va davolash jarayoniga bog‘lash shifokorlar uchun katta
amaliy ahamiyat kasb etadi. Shunday qilib, gistologik o‘zgarishlarni chuqur tahlil
qilish miokard infarktining kechishini tushunish, davolash usullarini aniglash va
bemorlarning sog‘ayish prognozini baholashda muhim ilmiy asos bo‘lib xizmat

qgiladi.
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