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Annotatsiya. Ushbu tezis ma'lumotlar bilan ishlashda sun'iy intellekt (SI) modellarining
ishlash printsiplari va ularni optimallashtirish usullarini chuqur o'rganadi. Zamonaviy Sl
modellarining turli xil ma'lumotlar turlari bilan ishlash gobiliyati, shu jumladan katta hajmli va
murakkab strukturali ma'lumotlarni gayta ishlash jarayonlari batafsil tahlil gilinadi. Tezisda
modellarning o'gitish algoritmlari, xususan, chuqur o'rganish (deep learning) va mashina
o'rganish (machine learning) usullarining qiyosiy tahlili, shuningdek, ularning ishlashini
optimallashtirish uchun go'llaniladigan zamonaviy yondashuvlar va texnikalar keng muhokama
gilinadi. Tadgigot natijalari SI modellarining samaradorligini oshirish va ularning turli
sohalardagi amaliy go'llanilishini kengaytirish imkoniyatlarini ko'rsatadi.

Kalit so'zlar: sun'iy intellekt, ma'lumotlarni gayta ishlash, chuqur o'rganish, mashina
o'rganish, optimallashtirish usullari, katta ma‘lumotlar, gradient tushish, regularizatsiya, transfer
o'rganish.

PERFORMANCE AND OPTIMIZATION METHODS OF ARTIFICIAL
INTELLIGENCE MODELS WHEN WORKING WITH DATA

Abstract. This thesis deeply explores the principles of artificial intelligence (SI) models in
data processing and their optimization methods. The ability of modern SI models to work with
various types of data, including large-volume and complex structured data processing processes,
is analyzed in detail. In the thesis, a comparative analysis of model training algorithms, in
particular, deep learning and machine learning methods, as well as modern approaches and
techniques used to optimize their performance, is widely discussed. The results of the research
show the possibilities of increasing the effectiveness of SI models and expanding their practical
application in various fields.
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UCKYCCTBEHHOI'O UHTEJUJIEKTA IIPU PABOTE C JAHHBIMUA

Annomauusn. B oannoil ouccepmayuu 21y60Ko ucciedyromces npuHyunst pabomsi mooenei
uckyccmeentnozo uumennekma (CH) u memoovl ux onmumusayuu npu pabome ¢ OAHHbIMU.
Iloopobno ananuzupyemcs cnocobnocms cospementvlx mooeneti CH pabomamov ¢ paziuuHuviMu
munamu  OAHMHLIX, BKIYAS Npoyeccbl 00paboOmKu  OONLUUX 00BeMO8 U  CIONCHO
CMPYKMYPUPOBAHHBIX OAHHBIX. B Ouccepmayuu wupoxo oocyscoaemcs CpagHUmenbHulll aHaIu3
aneopummos 00yueHus mooenell, 8 YacCmHOCMU Memo0o08 21yO00K020 00VHeHUsT U MAWUHHO2O
00YUeHUs, a MaKIce COBPEMEHHbIX NOOX0008 U MemOo008, UCHONbIYEMbIX Ol ONMUMUSAYUU UX
npoussooumenvHocmu. Pe3yiemamul ucciedo6anuss nOKazvl8adm 603MONCHOCHU NOBbIULEHUS
appexmusnocmu mooenei CH u pacwupenus ux npakmuyecko2o NPUMeHeHUs 6 pa3iuyHbIX
obnacmsx.

Knrouesnie cnosa: uckyccmeenuwiii unmesiekm, o0opabomka 0auHwlx, 2nyboxkoe obyueHue,
MawunHoe obOyueHue, Memoobl OnmuMuzayuu, Oovuie OaHHble, 2PAOUEHMHbIU CHYCK,

peaynapuzayus, mparcpeproe obyyeHue.

Kirish

Sun'lty intellekt texnologiyalari kundan-kunga rivojlanib, turli sohalarda keng
go'llanilmoqgda. Tibbiyotdan tortib moliyagacha, ta'limdan ishlab chigarishgacha - SI
modellarining go'llanilish doirasi tobora kengaymoqda. Birog, SI modellarining samaradorligi
ko'p jihatdan ularning ma'lumotlar bilan ishlash gobiliyati va optimallashtirish darajasiga bog'lig.

Katta hajmli va murakkab tuzilishga ega bo'lgan ma'lumotlar bilan ishlash, modellarni tez
va samarali o'gitish, shuningdek, ularning anigligi va ishonchliligini ta'minlash - bularning
barchasi zamonaviy Sl tadgigotlarining asosiy yo'nalishlariga aylangan.

Ushbu tadgigot SI modellarining ishlash printsiplarini chuqur o'rganish va ularni
optimallashtirish usullarini har tomonlama tahlil gilish orgali, ushbu texnologiyalarning
samaradorligini oshirish yo'llarini aniglashga garatilgan. Biz nafagat mavjud usullarni o'rganamiz,
balki yangi yondashuvlarni ham taklif etamiz, bu esa SI modellarining kelajakdagi rivojlanishiga
hissa qo'shishi mumkin.

Asosiy gism

SI modellarining ma‘lumotlar bilan ishlash printsiplari

1. Ma'lumotlarni oldindan gayta ishlash (pre-processing):
o Ma'lumotlarni tozalash:

= Yo'qolgan giymatlarni to'ldirish (imputation)
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Tashqi giymatlarni (outliers) aniglash va bartaraf etish

Noaniqg yoki noto'g'ri ma'lumotlarni tuzatish

Ma'lumotlarni normallash:

Min-Max normallash

Z-score normallash

Logarifmik transformatsiya

Xususiyatlarni ajratish va tanlash:

Principal Component Analysis (PCA)

Linear Discriminant Analysis (LDA)

Recursive Feature Elimination (RFE)

Genetik algoritmlar orgali xususiyatlarni tanlash

. Ma'lumotlarni o'qitish (training):

Nazorat ostida o'qitish (supervised learning):

Klassifikatsiya algoritmlari (Decision Trees, Random Forest, SVM)
Regressiya algoritmlari (Linear Regression, Polynomial Regression)
Ensemble usullar (Bagging, Boosting)

Nazoratsiz o'gitish (unsupervised learning):

Klasterlash algoritmlari (K-Means, DBSCAN, Hierarchical Clustering)
Dimensiyani kamaytirish usullari (t-SNE, UMAP)

Associatsiya goidalari (Apriori algoritmi)

Yarim-nazoratli o'qitish (semi-supervised learning):

Self-training

Co-training

Generative models

. Model arxitekturalari:

Chuqur neyron tarmoglari (Deep Neural Networks):

Fully connected neural networks

Autoencoders

Deep Belief Networks (DBN)

Konvolyutsion neyron tarmoglari (Convolutional Neural Networks):
LeNet, AlexNet, VGGNet

ResNet, Inception, DenseNet

U-Net (segmentatsiya uchun)
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Rekurrent neyron tarmoglari (Recurrent Neural Networks):

LSTM (Long Short-Term Memory)

GRU (Gated Recurrent Unit)

Bidirectional RNN

Transformerlar:

BERT, GPT, T5

Vision Transformers (ViT)
Optimallashtirish usullari
. Gradient tushish (Gradient Descent) va uning variantlari:

Stoxastik gradient tushish (Stochastic Gradient Descent):

Mini-batch SGD

Momentum SGD

Adaptive o'gitish stavkasi usullari:

AdaGrad

RMSprop

Adam optimizatori

AdamW (weight decay bilan)

Ikkinchi tartibli usullar:

Newton's method

Quasi-Newton methods (BFGS, L-BFGS)
. Regularizatsiya texnikalari:

L1 va L2 regularizatsiya:

Lasso regression (L1)

Ridge regression (L2)

Elastic Net (L1 + L2)

Dropout:

Standart dropout

Spatial dropout

Variational dropout

Batch normalization:

Layer normalization

Instance normalization

Group normalization
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Early stopping
Data augmentation
. Giper-parametrlarni sozlash:
Grid gidiruv (Grid Search)
Random qidiruv (Random Search)
Bayesian optimallashtirish:
Gaussian Process-based Bayesian Optimization
Tree-structured Parzen Estimators (TPE)
Evolyutsion algoritmlar:
Genetik algoritmlar
Particle Swarm Optimization (PSO)
Zamonaviy yondashuvlar
. Transfer o'rganish (Transfer Learning):
Fine-tuning
Feature extraction
Domain adaptation
Multi-task learning
. Meta-o'rganish (Meta-Learning):
Model-Agnostic Meta-Learning (MAML)
Reptile
Prototypical Networks
. Avtomatik mashina o'rganish (AutoML):
Neural Architecture Search (NAS)
Hyperparameter optimization
Automated feature engineering
Auto-sklearn, Auto-PyTorch
. Federated Learning:
Horizontally Federated Learning
Vertically Federated Learning
Federated Transfer Learning
. Explainable Al (XAI):
SHAP (SHapley Additive exPlanations)
LIME (Local Interpretable Model-agnostic Explanations)
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o Integrated Gradients

Kutilayotgan natijalar

Tadgigot natijasida quyidagi natijalarga erishish kutilmoqda:

1. SI modellarining turli xil ma'lumotlar turlari bilan ishlash samaradorligini baholash va
tagqoslash.

2. Optimallashtirish usullarining giyosiy tahlili va ularning turli vaziyatlarda go'llanilishi
bo'yicha batafsil tavsiyalar ishlab chiqish.

3. Zamonaviy yondashuvlarning SI modellarining ishlashiga ta'sirini o'rganish va ularning
amaliy go'llanilish sohalarini aniglash.

4. Katta hajmli va murakkab strukturali ma'lumotlar bilan ishlashda SI modellarining
samaradorligini oshirish uchun yangi yondashuvlar va algoritmlar taklif etish.

5. O'zbek tilidagi ma'lumotlar bilan ishlash uchun maxsus SI modellarini yaratish va
optimallashtirish bo'yicha tavsiyalar ishlab chigish.

Xulosa

Ma'lumotlar bilan ishlashda sun'iy intellekt modellarining ishlashi va optimallashtirish
usullarini chuqur o'rganish orqali, biz ushbu texnologiyalarning samaradorligini sezilarli darajada
oshirish imkoniyatiga ega bo'lamiz. Bu esa, 0'z navbatida, SI modellarining turli sohalarda,
jumladan tibbiyot, moliya, ta'lim va ishlab chiqgarish kabi sohalarda yanada keng va samarali
qgo'llanilishiga olib keladi.

Tadgigot davomida o'rganilgan va taklif etilgan usullar nafagat mavjud muammolarni hal
gilishga yordam beradi, balki SI texnologiyalarining yangi imkoniyatlarini ham ochib beradi.

Masalan, transfer o'rganish va meta-o'rganish usullari kam ma'lumotli vaziyatlarda ham
samarali modellar yaratish imkonini bersa, federated learning ma'lumotlar xavfsizligi va
maxfiyligini ta'minlagan holda turli manbalardan o'rganish imkoniyatini yaratadi.

Kelajakda, yangi optimallashtirish usullari va ma'lumotlarni gayta ishlash texnikalarining
rivojlanishi bilan SI modellarining imkoniyatlari yanada kengayishi kutilmoqda. Bu esa, 0'z
navbatida, yangi ilmiy kashfiyotlar, innovatsion mahsulotlar va xizmatlarning paydo bo'lishiga
olib keladi. Shu bilan birga, SI modellarining shaffofligini ta'minlash va ularning qgarorlarini
tushuntirish imkoniyatini beruvchi Explainable Al kabi yo'nalishlar ham tobora muhim ahamiyat
kasb etmoqda.

Xulosa qilib aytganda, ushbu tadgigot nafagat SI modellarining texnik jihatlarini

yaxshilashga, balki ularning jamiyat hayotidagi rolini oshirishga ham xizmat giladi. Bu esa, 0'z
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navbatida, insoniyat oldida turgan global muammolarni hal gilishda SI texnologiyalaridan yanada
samarali foydalanish imkoniyatini yaratadi.
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