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Annotatsiya: Ushbu tezisda miya bioelektrik faoliyatining chastotaviy spektri
(EEG ritmlari: delta, theta, alpha, beta va gamma diapazonlari) va insonning kognitiv
jarayonlari (digqat, xotira, idrok, tafakkur va qaror qabul qilish) o‘rtasidagi bog‘liglik
ilmiy-nazariy va eksperimental jihatdan tahlil gilinadi. EEG chastota bandlarining
quvvati (power), fazasi va koherensiyasi kognitiv faollikning neyrofiziologik asosini
tashkil etishi, shuningdek, kognitiv buzilishlar (subyektiv kognitiv pasayish, MCI,
Alzheimer kasalligi) diagnostikasida muhim indikator ekanligi ko‘rsatilgan. Tezisda
xalgaro va mahalliy tadgigotlar asosida har bir chastota diapazonining kognitiv
jarayonlardagi roli batafsil yoritilgan: theta ritmi xotira kodlash va retrieval bilan, alpha
ritmi inhibitor gating va diqgat bilan, beta va gamma ritmlari esa yuqori darajadagi
integratsiya va muammolarni hal qilish bilan bog‘lig. O‘zbekiston tibbiyot va
psixologiya adabiyotlarida ham EEG ning klinik psixologiyada qo‘llanilishi (nevrozlar,
depressiya, kognitiv reabilitatsiya) alohida ta’kidlangan. Tezisning amaliy ahamiyati —
neyropsixologik diagnostika, neyrofeedback terapiyasi va ta’lim jarayonlarini
optimallashtirishda yangi yondashuvlar taklif etilgan. Tadgiqot natijalari miya
faoliyatining chastotaviy dinamikasini monitoring qilish orgali kognitiv salomatlikni
saglash bo‘yicha takliflar beradi.

Kalit so‘zlar: miya faoliyati, chastotaviy spektr, EEG ritmlari, delta, theta, alpha,
beta, gamma chastotalari, kognitiv jarayonlar, xotira, diqgat, neyrofiziologiya,
neyrofeedback, kognitiv buzilishlar.

Abstract: This thesis analyzes the relationship between the frequency spectrum
of the brain's bioelectric activity (EEG rhythms: delta, theta, alpha, beta and gamma
bands) and human cognitive processes (attention, memory, perception, thinking and
decision-making) from a scientific, theoretical and experimental perspective. It is
shown that the power, phase and coherence of EEG frequency bands form the
neurophysiological basis of cognitive activity, as well as an important indicator in the
diagnosis of cognitive disorders (subjective cognitive decline, MCI, Alzheimer's
disease). The thesis, based on international and local studies, details the role of each
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frequency band in cognitive processes: the theta rhythm is associated with memory
encoding and retrieval, the alpha rhythm with inhibitory gating and attention, and the
beta and gamma rhythms with high-level integration and problem solving. The use of
EEG in clinical psychology (neuroses, depression, cognitive rehabilitation) is also
emphasized in the Uzbek medical and psychological literature. The practical
significance of the thesis is that new approaches are proposed in neuropsychological
diagnostics, neurofeedback therapy and optimization of educational processes. The
results of the study provide suggestions for maintaining cognitive health by monitoring
the frequency dynamics of brain activity.
Keywords: brain activity, frequency spectrum, EEG rhythms, delta, theta, alpha,
beta, gamma frequencies, cognitive processes, memory, attention, neurophysiology,
neurofeedback, cognitive disorders.
AHHOTAauMs: B 1maHHOW nucceprannyM aHAIU3UPYETCS B3aUMOCBS3b MEKIY

YaCTOTHBIM CIIEKTPOM OHO3IEKTPUUECKOM aKTUBHOCTH F'OJIOBHOT'O MO3ra (puTMbl D3I
nenpTa, TeTa, anbda, Oera W ramMma) U KOTHUTHBHBIMHU MPOIIECCAMHU UEJIOBEKa
(BHMMaHME, NaMATh, BOCIPHUITHE, MBIIUICHUE W NPUHATUE PEUICHUI) ¢ Hay4yHOM,
TEOPETUUECKON U HKCIIEPUMEHTAIbHOU ToUeK 3peHus. [lokazaHo, 4To MOIIHOCTB, (ha3a
Y KOT€PEHTHOCTh YaCTOTHBIX AMana3oHoB D3I popMupyroT HeMpou3n0I0rHuecKyto
OCHOBY KOTHUTHUBHON aKTHBHOCTH, a TAaKXE SIBJISIIOTCA Ba)XKHBIM II0KA3aTEIEM B
JUAarHOCTUKE KOTHUTHUBHBIX PACCTPOMCTB (CyOBEKTHMBHOE CHH)KEHHE KOTHUTHUBHBIX
(GyHKUMH, TEeTKWe KOTHUTUBHBIE HAPYIIeHUs], 00J1e3Hb Ablreiimepa). B quccepranuu,
OCHOBAHHOW Ha MEXIYHApOAHBIX U JIOKAJIbHBIX MCCIEIOBAaHUAX, MOJAPOOHO
paccMaTpHUBAETCS POJIb Ka)JI0r0 YaCTOTHOIO Avana3oHa B KOTHUTHUBHBIX IPOLECCAX:
TETa-pUTM CBSA3aH C KOJUPOBAHUEM U M3BJICUECHUEM MH(OPMALIUU U3 MaMATH, albpa-
PUTM — C UHTUOUTOPHBIM (QUIBTPOBAHUEM U BHUMaHUEM, a OeTa- U raMMa-pUTMbl —
C BBICOKOYPOBHEBOI MHTErparyueii u pemennem mpoodieM. B y30ekckoit MeTUITUHCKOM
U TICUXOJIOTMYECKOW JIMTEPATYpE TAaKXKe MOMYEPKHBAETCS HCMoJib3oBaHue OO B
KJIIMHAYECKOM TCHUXOJIOTMH (HEBPO3bl, JEMPECcCUsi, KOTHUTHUBHAS pPEaOUIUTALIMS).
[IpakTryeckass 3HaYUMOCTh JAMCCEPTALMU 3aKIIOYAETCSd B MPEIJIOKEHUU HOBBIX
MOAXOJ0B B HEUPOICUXOJOTUYECKOW JMArHOCTHKE, HEHPOOHOOOpAaTHOW CBS3U U
ONTUMHU3ALMKA 00pa30BaTEIbHBIX MpOLECCOB. Pe3ynbTaThl uCCleqOBaHUS JaloT
pPEKOMEHJAMU 0 MOJJAEPKAHUIO0 KOTHUTHUBHOTO 3JI0pPOBbSI IIYTEM MOHHUTOPHHIA
YaCTOTHOM JUHAMUKU MO3TOBOM aKTUBHOCTH.

KiwueBble cj10Ba: MO3roBas akTMBHOCTb, YaCTOTHBIA CHEKTP, pUTMbI D3I,
nenbTa, TeTa, anb(da, OeTa, ramMMa YacTOThl, KOITHUTHUBHBIE MPOILIECCHI, MaMSTh,
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BHUMAaHUE, Henpocbmnonorm, HelipoOnooOpaTHasi  CBSI3b,  KOTHUTHBHbBIC
paccTpoucTaa.

Kirish Inson miyasi murakkab bioelektrik tizim bo‘lib, uning faoliyati chastotaviy
spektr orgali tavsiflanadi. Elektroensefalografiya (EEG) usuli orgali gayd etiladigan
ritmlar (0,5-100 Gts va undan yuqgori) miyaning holatini, kognitiv yuklamani va
patologik o‘zgarishlarni real vaqt rejimida aks ettiradi [1, 45-52 bet]. Kognitiv
jarayonlar — bu idrok, digqgat, xotira, tafakkur va garor gabul gilish kabi funksiyalar
bo‘lib, ular miya tarmoqlari o‘rtasidagi sinxronlashuv va chastota modulyatsiyasi bilan
chambarchas bog‘lig.

So‘nggi yillarda EEG chastota bandlarining kognitiv jarayonlardagi roli bo‘yicha
tadgiqotlar  ko‘paygan. Xususan, theta va gamma ritmlarining Xxotira
konsolidatsiyasidagi ishtiroki, alpha ritmining inhibitor funktsiyasi va beta ritmining
faol digqat bilan bog‘ligligi isbotlangan [2]. O‘zbekiston tibbiyotida esa
neyropsixologiya va klinik psixologiya sohasida EEG ning qo‘llanilishi hali yetarli
emas, ammo mahalliy olimlarning ishlari (masalan, Z. Ibodullayevning tibbiyot
psixologiyasi bo‘yicha tadqiqotlari) bu yo‘nalishni rivojlantirishga asos bo‘lmoqda [3,
210-235 bet].

Tezisning maqsadi — miya chastotaviy spektrining kognitiv jarayonlar bilan
yaratish va amaliy takliflar berlshdlr. Vazifalar: chastota bandlarini tavsiflash, ularning
kognitiv korrelyatsiyasini ko‘rsatish, O‘zbekistonda qo‘llash imkoniyatlarini baholash.

Asosiy gism Miya faoliyatining chastotaviy spektri beshta asosiy diapazonga
bo‘linadi: delta (0,5-4 Gts), theta (4-8 Gts), alpha (8-13 Gts), beta (13-30 Gts) va
gamma (>30 Gts). Har bir diapazon muayyan kognitiv jarayonlar bilan bog‘liq.

1. Delta ritmi. Past chastotali delta to‘lginlari chuqur uyqu va dam olish
holatida kuchayadi, ammo uyg‘oq holatda ichki konsentratsiya, emotsional inhibisiya
va xotira konsolidatsiyasida ishtirok etadi [4]. Kognitiv jarayonlarda delta quvvatining
oshishi garor gabul gilish va murakkab muammolarni hal gilishda kuzatiladi. Subyektiv
kognitiv pasayish (SCD) holatida delta quvvati oshishi kognitiv buzilishning dastlabki
belgisi sifatida baholanadi [1]. O‘zbek adabiyotida delta ritmining nevroz va
depressiyadagi o‘zgarishi ta’kidlangan [3, 220 bet].

2. Theta ritmi. Theta to‘lginlari xotira kodlash (encoding), retrieval va
ishchi xotira (working memory) bilan eng kuchli bog‘liq. Hippokampusdan chigadigan
theta ritmi ma’lumotni vaqtincha saqlash va yangi assotsiatsiyalarni yaratishda muhim
rol o‘ynaydi [5]. Tadqiqotlarda theta quvvatining oshishi xotira vazifalarida
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muvaffaqgiyatli natijalarni bashorat giladi. Masalan, loci usuli yordamida yodlash
vaqtida theta amplitudasi sezilarli oshishi kuzatilgan [6]. Kognitiv buzilishlarda (MCI)
theta quvvati yuqori bo‘ladi, bu esa prognoz uchun indikator [2].

3. Alpha ritmi. Alpha ritmi miyaning “dam olish” holatini aks ettiradi va
inhibitor gating funktsiyasini bajaradi — ya’ni, keraksiz axborotni bloklaydi. Yuqori
alpha quvvati diggatni jamlaganda va kreativ tafakkurda kuzatiladi [7]. Alpha
chastotasining pasayishi (alpha peak frequency) kognitiv pasayish bilan bog‘liq [8].
O‘zbekiston klinik psixologiyasida alpha ritmining emotsional holat va stressda
o‘zgarishi (alpha pasayishi, beta oshishi) nevroz diagnostikasida qo‘llaniladi [3, 225—
230 bet].

4, Beta ritmi. Beta to‘lginlari faol fikrlash, diggat va muammolarni hal gilish
bilan bog‘liq. Beta quvvatining oshishi sensor-motor integratsiya va garor gabul
gilishda kuzatiladi [9]. Yuqori beta (15-20 Gts) tashqi diggat va ijro funksiyalarini
ta’minlaydi. Kognitiv vazifalarda beta ritmining sinxronlashuvi yuqori intellekt
darajasi bilan korrelyatsiya giladi [10].

5. Gamma ritmi. Gamma chastotalari (>30 Gts) yuqori darajadagi kognitiv
integratsiya — “binding” jarayoni uchun mas’ul. Gamma to‘lginlari turli miya
hududlarini birlashtirib, murakkab idrok va ongni yaratadi [11]. Gamma quvvati xotira
recall va muammolarni hal gilishda oshadi. Kognitiv buzilishlarda gamma pasayishi
kuzatiladi.

Chastotalar o°zaro ta’sirda bo‘ladi: theta-gamma coupling xotirada muhim, alpha-
beta o‘zaro ta’siri diqqatni tartibga soladi [12]. O‘zbek tadqiqotlarida (masalan,
neyropsixologik testlarda EEG monitoring) bu bog‘liglik tasdiglangan [13].

Muhokama Tahlil shuni ko‘rsatadiki, chastotaviy spektr kognitiv jarayonlarning
neyrodinamik asosini tashkil etadi. Past chastotalar (delta, theta) ichki holat va xotira
bilan, yuqori chastotalar (beta, gamma) esa faol integratsiya bilan bog‘liq. Bu bog‘liglik
individual farqlarga (yosh, jins, kognitiv zahira) bog‘liq [1; 8]. Klinik jihatdan, EEG
chastota o‘zgarishlari kognitiv buzilishlarni erta aniqlashga yordam beradi (masalan,
theta oshishi — MCI belgisi).

O‘zbekistonda neyrofeedback terapiyasi (alpha oshirish, theta pasaytirish) stress
va kognitiv pasayishni davolashda samarali bo‘lishi mumkin [3, 240 bet]. Cheklovlar:
EEG signallari artefaktlarga sezgir, individual farglar katta. Kelajak tadgiqotlari — fMRI
bilan birlashtirilgan EEG va sun’iy intellekt yordamida chastota tahlili.

Xulosa va takliflar Miya chastotaviy spektri kognitiv jarayonlarning muhim
neyrofiziologik ko‘rsatkichi bo‘lib, har bir diapazon muayyan funksiyalarni
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ta’minlaydi. Tezis natijalari EEG ni diagnostika va reabilitatsiyada keng qo‘llash
zarurligini tasdiglaydi.

Takliflar:

1. O‘zbekiston tibbiyot muassasalarida EEG-laboratoriyalarni kengaytirish
va neyrofeedback dasturlarini joriy etish.

2. Ta’limda loci usuli va EEG monitoring orqali xotira treninglarini
o‘tkazish.

3. Kognitiv buzilishlarning milliy skrining protokollarini ishlab chiqish.

4, Yoshlar va qariyalar orasida kognitiv salomatlik monitoringini tashkil

etish.

Ushbu yondashuv miya faoliyatini chuqurroq tushunish va kognitiv salomatlikni
saglashga xizmat qgiladi.
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