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Abstract. Mental disorders involve complex and overlapping changes that cannot be readily described by one variable or an 

equation. The PRISMA-based review process is focused on diseases, databases, and analysis objectives to which the TDA approach was 

applied. Papers eligible in this study included schizophrenia, depression, severe mental disorder, autism, ADHD, obsessive-compulsive 

disorder, and substance abuse disorder. Among the data sources used were the ADHD-200 and ABIDE which were the most reused 

open datasets, COBRE, UK Biobank, ENIGMA-OCD, and several local cohorts. Persistent homology was useful for multi-level analysis 

independent from one threshold while Mapper was used for identification of subgroups and outcomes. Features extracted by TDA have 

shown promise in distinguishing individuals with mental illness from control groups; however, these results are insufficient for clinical 

diagnosis. Therefore, topological features need to be validated and examined alongside statistical, machine learning, and clinical 

techniques. 

Keywords: topological data analysis; persistent homology; Mapper; mental illness; psychiatry; brain networks; 

datasets; PRISMA. 

 

RUHIY SALOMATLIK TADQIQOTLARIDA MA’LUMOTLARNING TOPOLOGIK ANALIZI: TIZIMLI 

TAHLIL 

Annotatsiya. Ruhiy buzilishlar bitta oʻ zgaruvchi yoki tenglama bilan tavsiflash qiyin boʻ lgan murakkab va oʻ zaro bogʻ liq 

oʻ zgarishlarni qamrab oladi. PRISMA asosidagi ushbu sharhda TDA qoʻ llanilgan kasalliklar, ma’lumotlar toʻ plamlari va tahliliy 

maqsadlar oʻ rganildi. Sharhga shizofreniya, depressiya, ogʻ ir ruhiy buzilishlar, autizm, ADHD, obses­siv-kompulsiv buzilish va 

modda iste’moli bilan bogʻ liq buzilishlar boʻ yicha tadqiqotlar kiritildi. ADHD-200 va ABIDE eng koʻ p ishlatilgan ochiq 

ma’lumotlar toʻ plamlari boʻ lib, COBRE, UK Biobank, ENIGMA-OCD va mahalliy kohortlardan ham foydalanilgan. Persistent 

gomologiya bir chegara qiymatiga bogʻ liq boʻ lmagan koʻ p masshtabli tahlilni, Mapper esa kichik guruhlar va natijalarni aniqlashni 

ta’minladi. TDA xususiyatlari ruhiy buzilishi boʻ lgan shaxslarni nazorat guruhidan ajratishda natijaga erishgan boʻ lsa-da, klinik 

tashxis uchun yetarli emas. Shu sababli ular statistik, mashinaviy oʻ rganish va klinik usullar bilan birgalikda tekshirilishi lozim. 

Kalit soʻ zlar: topologik ma’lumotlar tahlili; persistent gomologiya; Mapper; ruhiy kasallik; psixiatriya; miya tarmoqlari; 

ma’lumotlar bazalari; PRISMA. 

 

ТОПОЛОГИЧЕСКИЙ АНАЛИЗ ДАННЫХ В ИССЛЕДОВАНИЯХ ПСИХИЧЕСКОГО ЗДОРОВЬЯ: 

СИСТЕМАТИЧЕСКИЙ ОБЗОР 

Аннотация. Психические расстройства характеризуются сложными и взаимосвязанными изменениями, которые 

трудно описать одной переменной или уравнением. В систематическом обзоре, проведённом в соответствии с методом 

PRISMA, рассмотрены расстройства, наборы данных и аналитические задачи, для которых применялся топологический 

анализ данных (TDA). В обзор вошли исследования шизофрении, депрессии, тяжёлых психических расстройств, аутизма, 

СДВГ, обсессивно-компульсивного расстройства и расстройств, связанных с употреблением психоактивных веществ. 

Наиболее часто использовались открытые данные как ADHD-200 и ABIDE, а также COBRE, UK Biobank, ENIGMA-OCD 

и несколько локальных когорт. Персистентная гомология обеспечивала многомасштабный анализ без выбора единственного 

порога, а Mapper применялся для выявления подгрупп и исходов. Топологические признаки показали потенциал для 

различения пациентов и контрольных групп, однако пока недостаточны для клинической диагностики. Поэтому их 

необходимо валидировать и анализировать совместно со статистическими, клиническими методами и методами 

машинного обучения. 

mailto:sarvinozanvarova26@gmail.com
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INTRODUCTION 

Clinical syndromes of mental illnesses display great heterogeneity concerning symptoms, courses, comorbidities, 

and response to treatment. In areas of psychosis, mood disorders, neurodevelopmental disorders, compulsive disorders, 

and substance-use disorders, studies face two related difficulties in that, on one hand, average differences between cases 

and controls do not necessarily capture the presence of biologically different subgroups, and, on the other hand, the 

characteristics of each one could prove to be site-, preprocessing-, or threshold-dependent. Thus, reviews of biomarkers 

describe dispersed and overlapping abnormalities, not one reproducible lesion [1–3]. 

Questions guiding the research include: RQ1, what topological data analysis techniques and data representations 

have been used in the study of mental health? RQ2,  for which psychiatric illnesses and datasets has topological data 

analysis been applied? RQ3, which biological, behavioral, or phenotypic differences have been found? RQ4, how have 

topological features been used in comparing groups, finding statistical relationships, making classifications, predicting 

outcomes, or identifying subtypes? RQ5, what are the limitations that hinder translational use, and what standards should 

apply to transdiagnostic studies? 

LITERATURE REVIEW 

Previous work and research gap. Usual Graph analysing techniques involve converting connectivity matrix to a 

graph after the application of a certain threshold and computation of descriptors such as degree, centrality, clustering, or 

modularity. Although these descriptors provide useful information, they depend on the chosen threshold. TDA, on the 

other hand, evaluates the structures at different thresholds. Persistent homology captures the creation and destruction of 

components, loops, and higher dimensional voids while Mapper describes the shape of high dimensional data points as a 

cluster graph [4–6]. Both approaches maintain the information regarding the global structure of the data that might be lost 

during edge by edge analysis. 

Current reviews either cover TDA for medical imaging and network neuroscience applications [4–6] or discuss 

conventional biomarkers for psychiatry [1–3]. However, none of them presents a disorder-specific assessment of TDA 

techniques, data sets, and accessibility. Such an overview is provided below without equating accuracy with practicality. 

Mathematical foundations of the reviewed methods 

Let G=(V,E,w) be a weighted undirected brain graph, where vertices are regions or sensors and  is a functional, 

structural or spectral association. Persistent homology requires an ordered family of complexes. For correlations r ᵢⱼ, a 

common dissimilarity is ; alternatives such as ,  or separate positive and 

negative filtrations encode different scientific assumptions. The clique (Vietoris–Rips) complex at scale ε contains a simplex 

whenever all of its pairwise distances are at most ε: 

, . 

For a simplicial complex K, the boundary operator  and satisfies . Cycles 

are , boundaries are , and the quotient removes cycles that bound a higher-

dimensional simplex. Thus H₀ counts connected components, H₁ independent loops and H₂ cavities: 

, .  

As illustrated in Figure 1, the birth and death of H1 loop happens at t = 0.6 and t = 0.9 respectively, thereby resulting 

in a lifetime of 0.3. 
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Figure 1. Example of a graph filtration in which an H1 feature is born at 0.6 and filled at 0.9, giving persistence 

0.3. 

 

Tracking these groups through the filtration gives intervals [bᵢ,dᵢ), summarized by a persistence diagram 

Dₖ ={(bᵢ,dᵢ)}. Lifetime  measures persistence, while the Betti curve counts features alive at scale t, which is 

described by an equation as  

 
Persistence landscapes and images represent exactly the same information about the intervals for the purposes of 

inference and prediction [5-8, 35, 37]. Figure 2 shows a weighted functional brain graph representation and its persistence 

diagrams: the persistence diagram for H1 and H0 Betti curve. 

 
Figure 2. Weighted functional brain graph with persistence-based summaries: an H1 persistence diagram and 

an H0 Betti curve. 

 

Let D and E be persistence diagrams, and let  denote the diagonal, counted with infinite 

multiplicity. Let Γ(D,E) be the set of bijections . Thus, a 

persistence feature may be matched either to a feature in the other diagram or to the diagonal. The bottleneck distance 

minimizes the largest matching cost:   

 
In contrast, the p -Wasserstein distance aggregates all matching costs: 

. 

Here,  denotes the maximum norm. The stability theorem bounds changes in persistence diagrams by changes 

in the filtration function: 

. 

However, this theorem does not guarantee clinical robustness to motion, parcellation, or correlation-sign handling 

because these choices can alter the filtration function itself [36]. This does not imply clinical robustness against 

movement, parcellation, or sign changes because f can be modified. 

Mapper relies on observations X as opposed to anatomical nodes. A lens  is covered by overlapping 

sets  where the clusters of each pullback  become vertices, while common observations form 

edges. In this case, we have the nerve of the clustered cover, meaning that the lens, cover resolution, overlap, and 

clustering are now mathematical parameters, so the mapper graph is . 

Instead of association, spectral TDA incorporates frequency-dependent coherence. With Hodge theory, the boundary 

matrix  and combinatorial Laplacian  are used to decompose the gradient, curl, and 

harmonic parts of simplicial signals, having overall equation as [28]. The 

overall workflow in terms of data representation and analysis is depicted in Figure 3. 
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Figure 3. 

General workflow for topological analysis of mental-health data. 

 

Table 1. Mathematical comparison of TDA strategies 

Method 
Mathematic

al input 

Constructio

n 

Invariant / 

summary 

Distance or 

test 
Stability 

Main 

parameter 

Network 

PH 

Weighted 

graph 

G=(V,E,w) 

Clique/VR 

filtration Kε 
Hₖ , βₖ , Dₖ  

Bottleneck 

or 

Wasserstein 

Stable for 

fixed 

filtration 

[36] 

Weight-to-

distance 

rule; ε 

Cubical PH 
Voxel field 

f:ℤ³→ℝ 

Sublevel 

cubical 

complex 

H₀, H₁, H₂ 

Diagram 

distance; 

ML test 

Stable to 

bounded 

field 

perturbation 

Voxel size; 

smoothing; 

level 

Mapper 

Observation

s X and lens 

f 

Nerve of 

clustered 

pullback 

cover 

Mapper 

graph 

Graph/SAF

E measures; 

group tests 

Parameter-

sensitive; 

test 

resampling 

Lens; cover; 

overlap; 

clustering 

Spectral 

TDA 

Frequency-

dependent 

network 

Coherence 

filtration 

Spectral 

landscapes 

Functional/g

lobal test 

Depends on 

spectral 

estimation 

Frequency 

resolution; 

bandwidth 

Hodge TDA 

Simplicial 

signals and 

Bₖ  

Lₖ =Bₖ ᵀBₖ +

Bₖ ₊₁Bₖ ₊₁ᵀ 

Harmonic/c

url/gradient 

parts 

GLM, 

permutation

, FDR 

Complex 

and 

skeleton 

dependent 

Cycle basis; 

skeleton 

PH + ML 

Diagram or 

curve 

vectors 

Image/lands

cape/entrop

y map 

Finite 

feature 

vector 

CV 

accuracy; 

calibration 

Must be 

nested in 

resampling 

Vectorizatio

n; classifier 

 

MATERIALS AND METHODS 

Review design and search strategy. The review followed PRISMA 2020 [9]. PubMed and arXiv were searched on 7 

August 2026 without date or language filters. The PubMed query was ("topological data analysis" OR "persistent 

homology" OR Mapper OR "Hodge Laplacian" OR "persistence landscape" OR "Betti curve") AND (psychiatr* OR "mental 

illness" OR "mental health" OR "mental disorder" OR schizophrenia OR psychosis OR depression OR bipolar OR autism 

OR ADHD OR anxiety OR PTSD OR OCD OR "substance use" OR "substance abuse" OR addiction). The same concepts 
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were translated to arXiv all-field syntax. Reference lists of two broad TDA reviews [4,5] were checked backward. Exact 

queries, exports and record-level decisions are retained in the supplementary audit workbook. 

Eligibility and data extraction. Eligible reports examined human diagnosed or clinically defined psychiatric cohorts; 

used patient-level neuroimaging, electrophysiological, genetic, environmental, behavioral or clinical data; applied 

persistent homology, Mapper, Hodge-based topology or another explicit multiscale topological construction; and reported 

interpretable group, symptom, subgroup, outcome or predictive results. Reviews, theoretical or non-human work, 

neurological studies without a psychiatric cohort, conventional graph analyses without TDA and reports with insufficient 

methods were excluded. Preprints were retained only for distinct methods and labelled as such. 

Disorder, sample, dataset, modality, representation, TDA method, summary, objective, validation and conclusion 

were extracted. Titles/abstracts and full reports were assessed against the same criteria, duplicate and companion reports 

were linked, and exclusions were logged. Heterogeneity prevented meta-analysis, so study design and direction of findings 

were synthesized qualitatively. Figure 4 summarizes selection.  

 
Figure 4. PRISMA flow diagram for study identification and selection. 

 

RESULTS 

Study selection and field composition. The searches identified 135 records: 114 from PubMed, 19 from arXiv and 2 

through backward citation searching. After removal of 6 duplicate records, 129 titles and abstracts were screened and 87 

were excluded. All 42 reports sought were retrieved; four were excluded at full text (three earlier companion reports and 

one report without an eligible psychiatric cohort), leaving 38 included reports. The evidence remained concentrated in 

ASD, ADHD and schizophrenia/psychosis, with fewer studies of depression, OCD, serious mental illness and substance 

use. 

 

Table 2. Mathematical classification of every reviewed study 
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Method family 

and studies 

Complex and 

filtration / lens 

Homology and 

topological 

summary 

Distance / test 

and software 

Stability / 

sensitivity 

Mapper 

[10,11,24–26] 

Mapper nerve; 

clinical, FC, PCA or 

multimodal lens 

with clustered cover 

N/A; Mapper graph, 

branches, 

communities, 

modularity, 

SAFE/EL 

ANOVA, 

correlation, 

regression, 

outcome and 

replication tests; 

software NR 

Two-site, 

independent and 

multisite checks; 

no external 

validation in one 

study 

Graph PH 

[12,15–16,18–

19,27,40,47,49–

50,55] 

Weighted, functional 

or dynamic graph; 

FC, link-density, 

rank, time-window 

or magnitude 

filtration 

H0–H1; Betti curves, 

PD, landscapes, 

kernels, robustness 

and magnitude 

homology 

Permutation/gro

up tests, 

classification 

and kernel PLS; 

custom, shared 

or unreported 

software 

Site, 

preprocessing, 

state, modality 

and CV checks 

Point-cloud / VR 

PH [14,20–

21,23,41,44,52–

54,56] 

VR, adaptive VR, 

dependence, delay-

embedding, clinical, 

movement or 

permutation 

complex 

H0–H2; PD, PI, Betti 

curves, landscapes, 

entropy, kernels and 

persistence 

descriptors 

Bottleneck/Wass

erstein, 

permutation 

and ML tests; 

JavaPlex, 

sklearn-tda, R, 

Python or 

custom code 

Noise, 

simulation, 

representation, 

classifier, 

temporal and 

behavioral 

checks 

Cubical / surface 

PH [17,51] 

Cubical or cortical-

surface complex; 

1−ReHo or cortical-

field sublevels 

H0–H2; barcode 

vectors, PD and 

min–max pairs 

Group 

comparison, 

SVM and 

ensemble 

validation; 

custom or 

unreported 

software 

ABIDE I/II and 

autism-control 

comparison 

Spectral PH [13] 

Spectral clique; 

frequency-

dependent 

coherence filtration 

H1; spectral 

persistence 

landscape 

Global 

functional test; 

software NR 

Frequency-band 

sensitivity 

Higher-order 

PH [22,28,39,42–

43,45,48] 

Order, simplicial, 

Hodge, multimodal, 

interactomic, 

hypergraph or 

signed complex 

H1, higher or 

multidimensional; 

generators, 

harmonic 

coefficients, spectra 

and 

signed/hypergraph 

features 

GLM/FDR, 

group, 

prediction, 

ablation and 

drug-ranking 

tests; custom or 

public code 

Cross-data, site, 

medication, 

modality and 

cohort checks 

Gene-network 

PH [38,46] 

Gene co-expression 

complex; expression 

or weighted-network 

filtration 

H0–H1; PD and cycle 

persistence 

Group, 

enrichment and 

multi-cohort 

tests; R/Python 

Gene-expression 

evidence; 

independent-

cohort validation 

   Note: PH—persistent homology; PD—persistence diagram; PI—persistence image; VR—Vietoris–Rips; FC—functional 

connectivity; PCA—principal component analysis; ML—machine learning; SVM—support vector machine; PLS—partial least 

squares; GLM—general linear model; FDR—false discovery rate; CV—cross-validation; NR—not reported. 
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RQ1: differences between topological methods 

Persistent homology remained dominant because filtrations test whether differences persist across connection 

strengths rather than at one threshold. The expanded evidence also included cortical-surface, transcriptomic, behavioral-

movement, multimodal PET/MRI and higher-order simplicial constructions [38–50]. Main design choices were the distance 

transformation, sign handling, complex, homology dimension and vectorization. Clique filtrations suit connectivity 

matrices but become costly in higher dimensions; cubical or surface filtrations answer spatial-field rather than connectome 

questions. 

Mapper primarily addressed heterogeneity and outcome stratification, whereas newer hybrids combined persistent 

summaries with kernels, hypergraphs, transformers or permutation tests [49–56]. Mapper branches remain sensitive to 

lens, cover and clustering choices. Spectral TDA preserves frequency-specific structure, and Hodge methods extend 

analysis from pairwise edges to signals on higher-order simplices. 

RQ2: datasets and modalities 

       Three evidence tiers emerged: reusable benchmarks (especially ADHD-200 and ABIDE); large or controlled 

resources such as COBRE, UK Biobank and ENIGMA-OCD; and local imaging, EEG, transcriptomic, behavioral or inpatient 

cohorts. The expanded studies add multimodal PET/MRI, blood and brain transcriptomics, stereotyped-movement video 

and further ABIDE/ADHD-200 analyses [38–56]. Repository size must not be confused with the quality-controlled sample 

actually analysed. 

HBN, ABCD, OpenNeuro and the NIMH Data Archive provide future transdiagnostic validation opportunities [32–

34]. The principal gap is a harmonized cross-disorder TDA benchmark, not a lack of psychiatric data. 

 

Table 3. Mental-health datasets identified in TDA studies and validation resources 

Dataset Population Scale Modalities Access TDA status 

ADHD-200 
ADHD / 

controls 

~800 

contributed 

participants; 8 

contributing 

centers 

rs-fMRI, T1, 

phenotype 

Open via 

INDI; 

preprocessed 

derivatives 

Primary 

ADHD TDA 

resource 

ABIDE I ASD / controls 
1,112 released; 

17 sites 

rs-fMRI, T1, 

phenotype 
Open via INDI 

Primary ASD 

TDA resource 

ABIDE II ASD / controls 
1,114 released; 

19 sites 

rs-fMRI, T1, 

phenotype 
Open via INDI 

Used for PH 

and ReHo 

topology 

COBRE 
Schizophrenia 

/ controls 

Public cohort; 

MesoSCOUT 

used 44+44 

DWI, T1; rs-

fMRI also 

available 

Open via 

COINS/NITRC 

terms 

Used for 

structural-

connectome 

PH 

UK Biobank 

MDD subsets 

Major 

depression 

3,052 in 2025 

study; larger 

staged subsets 

in 2026 

Genetic, 

environmental

, imaging, 

clinical 

Controlled 

application 

Used for 

Mapper/comm

unity 

stratification 

GSRD and 

HSR cohorts 

Major 

depression 

Multisite 

replication 

cohorts 

Clinical, 

environmental

; selected 

imaging 

Collaborative/

controlled 

Partial 

external 

replication of 

MDD topology 

ENIGMA-

OCD 
OCD / controls 

2,052 in 

identified 

analysis 

Multisite rs-

fMRI 

Consortium; 

not 

participant-

level public 

Used for 

Hodge-

Laplacian 

TDA 

Huilongguan 

EEG 

First-episode 

schizophrenia 

/ controls 

198 total Resting EEG 

Local/not 

identified as 

public 

Used for 

multimodal 

persistent 

features 
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Dataset Population Scale Modalities Access TDA status 

Working-

memory EEG 

cohort 

Schizophrenia 

/ controls 

Local clinical 

study 
Task EEG Local 

Used for VR-

PH and 

stability 

analysis 

Task/semantic 

fMRI cohorts 

Schizophrenia 

/ controls 

Small local 

cohorts 
Task fMRI Local 

Used for 

network and 

representation 

PH 

SMI inpatient 

cohort 

Mixed serious 

mental illness 
235 adults 

rs-fMRI and 

clinical 

outcome 

Local 

Mapper 

treatment-

response 

stratification 

ISAD 

adolescent 

cohort 

Inhaled 

substance-use 

disorder / 

controls 

Local 

adolescent 

cohort 

rs-fMRI Local 

Persistent-

homology 

group 

contrasts 

Public 

pediatric EEG 

ADHD / 

controls 

Single EEG 

benchmark 
Resting EEG Public Spectral TDA 

HBN / ABCD 

Transdiagnosti

c youth / 

population 

Thousands; 

longitudinal 

MRI, EEG, 

behavior, 

clinical 

Open or 

controlled 

Future cross-

disorder 

validation; not 

included 

evidence 

 

RQ3: neurobiological findings 

ADHD and ASD studies most consistently reported altered multiscale integration or cycle structure rather than one 

missing connection. Evidence now spans functional connectomes, cortical surfaces, gene co-expression, transcriptomics, 

multimodal PET/MRI, EEG and motor trajectories [10–18,38–56]. Direction depended on representation, state and filtration, 

so neither disorder is uniformly more or less connected. 

Schizophrenia studies used task and resting fMRI, EEG, semantic representations and white-matter connectomes, 

converging on altered higher-order organization at different spatial or frequency scales [19–23]. Depression studies used 

Mapper-like multimodal topology and longitudinal prediction [24,25,44], while serious-mental-illness topology related 

prefrontal–striatal organization to treatment improvement [26]. 

Beyond neurodevelopmental disorders, persistent or higher-order topology was applied to inhalant use, anti-

addiction transcriptomics and OCD [27,28,42,46]. Across diagnoses, findings concerned integration or higher-order 

organization, but localization and clinical meaning remained modality- and task-dependent. Few studies compared several 

diagnoses in one harmonized cohort, so case-control separation does not establish diagnostic specificity. 

RQ4: prediction, stratification and clinical association 

TDA features entered prediction as persistence images, landscapes, Betti curves, entropy, lifetime statistics and 

Hodge-derived summaries. Recent hybrids added kernel regression, graph kernels, hypergraph fusion and transformer 

models [43,45,49–56]. Performance was often promising, but small samples, reused repositories and incomplete external 

validation prevent diagnostic interpretation. 

The most distinctive contribution of Mapper was not binary classification but stratification. Its graphs linked 

topology to symptoms, comorbidity, treatment improvement or multimodal outcome profiles in ADHD, depression and 

serious mental illness [10,11,24–26]. Nevertheless, exploratory topological subgroups require stability analysis, 

independent replication and longitudinal association with outcomes before they can guide treatment. 

RQ5: limitations, bias and reporting priorities 

Four risks recur. First, data reuse creates an illusion of independent replication: multiple results originate from 

overlapping ADHD-200 or ABIDE participants, while local psychiatric cohorts may be impossible to reproduce. Second, 

preprocessing decisions, including motion control, parcellation, EEG referencing, global-signal regression, correlation-to-

distance conversion and handling of negative edges, alter the filtration itself. Third, tuning the topological representation 

and classifier before cross-validation can leak information. Fourth, demographic, medication, illness-stage and comorbidity 

imbalance limit generalization across psychiatric populations. 
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Future studies should report subjects/sites, code, filtration definitions, parameters and vectorization. Validation 

should separate sites or repositories and test preprocessing, parcellation, sign handling and dynamic versus static 

connectivity. Multiple comparisons, calibration, uncertainty and clinical utility should accompany accuracy. 

 

Table 4. Minimum standards for future clinical TDA studies 

Domain Recommended practice Reason 

Reproducibility 

Share code, versions, 

subject/site counts, exclusions 

and random seeds 

Allows exact 

reconstruction and detects 

overlapping samples 

Filtration robustness 

Report distance 

transform, sign treatment and 

threshold range; test alternatives 

Shows whether 

conclusions are genuinely 

multiscale 

Validation 

Nested training; leave-

site-out and independent-

dataset testing 

Separates disease signal 

from site or preprocessing signal 

Clinical relevance 

Relate features to 

symptoms, function and 

longitudinal outcomes 

Moves beyond case-

control prediction 

Equity 

Report sex, age, IQ, 

medication and comorbidity; 

test subgroup performance 

Reduces demographic 

and spectrum bias 

Transdiagnostic design 
Analyze ASD, ADHD, co-

occurrence and controls jointly 

Tests specificity and 

shared neurodevelopmental 

dimensions 

 

DISCUSSION 

    TDA contributes at three levels: filtrations replace a single threshold with multiscale analysis; persistent 

components and loops characterize biological integration and segregation; and Mapper or other topological feature spaces 

represent continua, outcome groups and candidate subtypes beyond average diagnostic patterns. 

         However, TDA cannot correct motion artefacts, site imbalance or inadequate phenotyping. Persistent features 

are not inherently disease-specific, and Mapper branches are not validated subtypes. Findings are most credible when 

stable across preprocessing choices, clinically associated and externally validated. TDA should therefore complement 

conventional connectivity and machine learning. 

A transdiagnostic benchmark should compare conventional, graph, persistent-homology, Mapper, Hodge and 

hybrid features on identical participants and cross-site splits, evaluating accuracy, calibration, test–retest stability, 

symptoms and treatment outcomes. 

This review was limited by inconsistent indexing, broad Mapper false positives, methodological heterogeneity and 

possible omission of non-indexed or non-English reports. Seven included reports were preprints rather than peer-reviewed 

evidence [13,22,28,42,54–56]. The record-level audit improves reproducibility but does not replace independent replication 

or formal risk-of-bias assessment. 

CONCLUSION 

TDA characterizes psychiatric data through multiscale organization: persistent homology captures components and 

cycles, Mapper represents continua and candidate subgroups, and spectral or Hodge extensions preserve frequency-

specific and higher-order structure. Across 38 included reports, evidence spans ASD, ADHD, schizophrenia/psychosis, 

depression, serious mental illness, OCD and substance use, but remains uneven and weakly externally validated. TDA 

should therefore complement statistical, machine-learning and clinical assessment; the next step is a preregistered 

transdiagnostic benchmark across independent datasets. 
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	Jadvaldan koʻrinadiki, pretsedentlikni faqat nomning tanilganligi bilan izohlash yetarli emas. Uning konkret poetik vazifasi nomni qurshagan til vositalari bilan belgilanadi. Rustamda yadro sema turli konstruksiyalarda saqlanib qolsa, Yusufda lisoniy...
	Bu natija H.Siuta va hammualliflarning pretsedent nom asosiy arxisemasini saqlagan holda yangi kontekstda qoʻshimcha konnotativ qirralar bilan faollashishi haqidagi qarashi bilan tutashadi [7]. “Alpomish” materialida esa kontekstning roli ayrim holla...
	Kappassova va hammualliflar “Alpamys” kabi folklor nomlarining keyingi media diskursida pretsedent nom maqomida ishlashini koʻrsatadilar [8]. Mazkur maqoladagi material esa jarayonning boshqa yoʻnalishini ochadi: “Alpomish”ning oʻziga undan oldin sha...
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	MUHOKAMA (1)
	XULOSA (1)
	FOYDALANILGAN ADABIYOTLAR ROʻYXATI
	Pragmatik potensial va tarjima: nazariy yondashuvlar. Pragmatikaning shakllanishi til belgilarining ma’nosini ulardan foydalanuvchi subyekt va kommunikativ vaziyat bilan bogʻliq holda oʻrganish zarurati bilan chambarchas bogʻliq. C. Morris semiotikani...
	2. Work/Play oppozitsiyasi va muallif pragmatikasi
	3. ‘Sunday school” epizodida yumor va pragmatik nomuvofiqlik. ‘Sunday school’ epizodida Tom turli rangdagi chiptalarni yigʻib, mukofot olish imkoniyatiga ega boʻladi. Tashqi vaziyat Tomni diniy bilimga ega namunali oʻquvchi sifatida koʻrsatadi. Biroq ...
	ST:
	“Now, Thomas, tell me the names of the first two disciples that were appointed.”
	“David and Goliath!”
	TT:
	“- Томас, қорқпа, жуўап бер ҳүрметли сыйлы адамға. ...
	- Биринши еки апостолды...
	- Давид ҳәм Голиаф!”
	4. Tom va Polli xola munosabatida ishonch/ishonchsizlik pragmatikasi. Tom va Polli xola dialoglarining muhim pragmatik xususiyatlaridan biri – Tomning gaplariga nisbatan oldindan shakllangan ishonchsizlikdir. Bu munosabatda da’vo, ishonchsizlik va ogo...
	Devor oqlash ishini boshqa bolalarga bajartirib boʻlgach, Tom Polli xolaning oldiga kelib, vazifa bajarilganini aytadi.
	ST: (1)
	“Well, now, Tom, how much have you done?”
	“It’s all done, aunt.”
	“Tom, don’t lie to me—I can’t bear it.”
	“I ain’t, aunt; it is all done.”
	TT: (1)
	- Қалай, жумысыңды ислеп питкергениң-бе? Қаншасын питкердиң?
	- Барлығын, апа.
	- Том, өтирик айтпа - мен ондайды жақсы көрмеймен.
	- Өтирик айтып турғаным жоқ, апа, ҳәммеси ислеп болынды.
	Mazkur dialog E. Berdimuratov tarjimasida aynan devor oqlash epizodidan keyin keltiriladi. Shundan soʻng muallif Polli xola Tomning gaplariga ishonmasligi odatiy hol ekanligini izohlaydi: Tom aytgan gapning yigirma besh foizi rost chiqsa ham, u qanoat...
	Ushbu mikrokontekstda kommunikativ munosabat quyidagi pragmatik zanjir asosida rivojlanadi:
	Tom → da’vo
	↓
	Polli xola → ishonchsizlik + ogohlantirish
	↓ (1)
	Tom → mustahkamlangan da’vo
	Tomning “It’s all done, aunt” gapi yuzaki jihatdan oddiy assertiv nutq aktidir. Biroq Polli xola uning gapini faqat propositsional mazmun asosida baholamaydi. Uning interpretatsiyasiga Tomning avvalgi xatti-harakatlari va yolgʻon gapirishga moyilligi ...
	Bu holatni quyidagi formula orqali ifodalash mumkin:
	ifoda + oldingi kommunikativ tajriba → amaliy talqin.
	Demak, Polli xolaning “Tom, don’t lie to me” replikasi oddiy taqiq yoki nasihat emas. Unda bir vaqtning oʻzida ishonchsizlik, tanbeh va axloqiy baholash komponentlari mujassam. Qoraqalpoqcha tarjimada “Том, өтирик айтпа” shakli inglizcha ‘don’t lie to...
	Biroq keyingi komponentda muayyan pragmatik transformatsiya kuzatiladi:
	ST: “I can’t bear it.”
	TT: “мен ондайды жақсы көрмеймен.”
	Inglizcha ‘I can’t bear it’ birligi oddiy “yoqtirmaslik”dan kuchliroq emotsional ma’noni ifodalaydi. Unda “bunga chiday olmayman”, “buni koʻtara olmayman” kabi intensiv salbiy munosabat mavjud. Qoraqalpoqchadagi “мен ондайды жақсы көрмеймен” esa mazmu...
	Shu sababli bu oʻrinda ikki pragmatik komponentni farqlash zarur:
	SA (Speech Act): tanbeh va yolgʻon gapirmaslikka undash – saqlangan (P1);
	EE (Emotional-Evaluative Component): emotsional intensivlik – qisman pasaygan (P2). Tomning javobida esa ingliz tilidagi nostandart “I ain’t” shakli qoraqalpoqchada: “Өтирик айтып турғаным жоқ” tarzida mazmunan va kommunikativ jihatdan qayta yaratilga...
	Bundan tashqari, muallifning keyingi izohi mazkur ishonchsizlikni situativ emas, Tom va Polli xola munosabatlariga xos barqaror shaxslararo pragmatik model ekanligini koʻrsatadi. Polli xola devorning haqiqatan ham oqlanganini koʻrganidan keyingina Tom...
	Shunday qilib, mazkur misolda pragmatik potensialning komponentlari differensial tarzda saqlangan:
	CI – kommunikativ intensiya: P1;
	SA – da’vo / ogohlantirish: P1;
	EE – emotsional-baholovchi intensivlik: P2;
	IM – oldindan mavjud ishonchsizlik presuppozitsiyasi: P1;
	ST – Tom nutqidagi nostandart grammatik marker: P2/P4.
	Asosiy tarjima strategiyasi: funksional-pragmatik ekvivalentlik + qisman stilistik transformatsiya.
	Umumiy natija: P1/P2 – asosiy kommunikativ-pragmatik potensial saqlangan, biroq emotsional va ayrim stilistik komponentlar qisman transformatsiyalangan. Natijada: nutq + oldingi bilimlar → pragmatik talqin mexanizmi yuzaga keladi. Bu presuppozitsiya t...
	5. Qonli qasamyod: ritual va pragmatik kuch. Tom va Geklberri qabristondagi jinoyatga guvoh boʻlgach, voqeani hech kimga aytmaslik haqida qasamyod qilishadi. Oddiy ogʻzaki va’da bolalar uchun yetarli hisoblanmaydi; sir saqlash ritualistik shaklda must...
	ST: (2)
	“Now, Tom, let’s tie ourselves to each other with an oath, and then we can never tell.”
	“No, that wouldn’t do for this. That’s good enough for little rubbishy common things... but there orter be writing ‘bout a big thing like this. And blood.”
	TT: (2)
	“- Енди, Том, бизлер бир-биримизге айтпаслығымызға ант берейик – болмаса мүмкин емес.
	- Мейли, мен қайылман. Ең жақсысы усы. Қәне, онда қол қысып... ант етейик.
	- Жоқ, бул болмайды. Бул қандай-да бир әйтеўир ислер ушын... Ал бул мәселе болса, жүдә әҳмийетли... жазба түрде ант етиў керек.”
	6. Qabriston epizodida qoʻrquv va yashirin tahdid. Qabristondagi qotillikdan keyin Tom va Gekning kommunikativ xatti-harakatlarini Injun Joedan qoʻrquv boshqaradi. Ushbu epizodning pragmatik jihatdan muhim xususiyati shundaki, tahdid dastlab Injun Joe...
	Qotillik sodir boʻlganidan keyin Tom va Gek yashiringan joylariga yetib kelib, voqeaning qanday oqibatlarga olib kelishini muhokama qiladilar.
	ST: (3)
	“Hucky, do you believe the dead people like it for us to be here?”
	[...]
	“Huck, I’ll tell you one thing that’s mighty curious. Muff Potter don’t know it. How can he tell?”
	[...] (1)
	“Huck, if Injun Joe’s evidence don’t hang Potter, he’ll kill us some time or other, just as dead sure as we’re a laying here.”
	Ushbu kontekstda bolalarning asosiy xavotiri jinoyatning oʻzi bilan cheklanmaydi. Ular voqeani oshkor qilish Injun Joe tomonidan qasos olishga sabab boʻlishi mumkinligini anglaydilar. Bu xavf ularning keyingi kommunikativ xatti-harakatini – sukut saql...
	Qoraqalpoqcha tarjimada mazkur qoʻrquv quyidagicha ifodalangan:
	TT: (3)
	- Ал ким айтып барар екен? Бизлер-ме?
	- Не айтып отырсаң? Ойлап бола-ма. Ал қапелимде Индей Джоны дарға аспаса не қыламыз? Ол бизлерди ҳәзир болмағаныменен, кейин өлтиреди-ғой, онда қутыла алмаймыз.
	- Мен өзим-де солай ойлаған едим, Гек.
	Mazkur dialogda Gekning “кейин өлтиреди-ғой” mazmunidagi fikri Injun Joening bolalarga shu paytda bevosita tahdid qilmaganiga qaramay, ular vaziyatni oʻz hayotlari uchun real xavf sifatida interpretatsiya qilayotganini koʻrsatadi. Qoraqalpoqcha tarjim...
	Ushbu mikrokontekstning pragmatik tuzilishini quyidagicha ifodalash mumkin:
	witnessing the murder
	↓ (2)
	knowledge of Injun Joe’s violence
	↓ (3)
	inference of possible revenge
	↓ (4)
	fear
	↓ (5)
	decision to remain silent.
	Demak, bu epizodda pragmatik ma’no faqat eksplisit aytilgan gaplardan tashkil topmaydi. Tom va Gekning xatti-harakatlari ular mavjud kontekst asosida chiqargan xulosaga bogʻliq.
	Ayniqsa, “Ал ким айтып барар екен? Бизлер-ме?” savoli yuzaki jihatdan axborot soʻrashga oʻxshasa-da, pragmatik jihatdan haqiqiy interrogativ nutq akti emas. Tom aslida “biz bu haqda aytmasligimiz kerak” degan xavotirni ifodalamoqda. Gekning bunga: “Не...
	Shu tariqa savol-javob shaklidagi dialog ortida quyidagi implikatura yuzaga keladi:
	If we tell the truth → Injun Joe may escape punishment → he will take revenge → our lives will be in danger.
	Shuning uchun:
	telling the truth = danger;
	remaining silent = self-preservation.
	Bu holat Grays nazariyasi nuqtai nazaridan kontekstual implikatura bilan bogʻliq boʻlsa, relevans yondashuvi nuqtai nazaridan personajlarning mavjud kontekstual bilimlardan foydalanib yangi inferensial xulosaga kelishi sifatida talqin qilinishi mumkin.
	Mazkur pragmatik mexanizm keyingi epizodda yanada yaqqol namoyon boʻladi. Tom Gekdan ehtiyotsizlik bilan sirni aytib qoʻymasligini yana soʻraydi:
	TT: (4)
	Гек, сен абайсызда айтып қоймайсаң-ба?
	Shundan keyin muallif ikki bolaning qoʻrquv holatini tasvirlaydi: ular shaharga qaytishda qorongʻilikdagi har bir daraxtni ularni quvib kelayotgan dushman deb tasavvur qiladilar va qoʻrquvdan holdan toyadilar.
	Bu muallif tasviri dialogda shakllangan xavf inferensiyasining perlokutiv natijasini koʻrsatadi. Qoʻrquv faqat verbal-emotsional holat boʻlib qolmay, personajlarning atrof-muhitni idrok etish usulini ham oʻzgartiradi. Shu sababli mazkur mikrokontekstd...
	CI – kommunikativ intensiya: sirni oshkor qilmaslik va oʻzini himoya qilish;
	IM – implikativ-kontekstual ma’no: “agar gapirsak, Injun Joe bizdan qasos oladi”;
	EE – emotsional-baholovchi komponent: “kuchli qoʻrquv va xavotir”;
	SA – nutq akti: “savol shaklida ifodalangan ogohlantirish va sukut saqlashga undash”;
	AR – adresatga ta’sir: “suhbatdoshni sirni saqlashga ishontirish”.
	Ayniqsa, IM komponenti mazkur misolda markaziy oʻrin egallaydi. Chunki bolalarning qoʻrquvi Injun Joening ularga bevosita “sizlarni oʻldiraman” degan tahdididan emas, uning oldingi xatti-harakati va mavjud kommunikativ vaziyat asosida chiqarilgan infe...
	Qoraqalpoqcha tarjimada ham ushbu inferensial zanjir saqlangan: voqeani aytish ehtimoli, Injun Joening jazodan qutulishi va keyinchalik bolalarni oʻldirishi oʻrtasidagi sababiy aloqa aniq ifodalangan. Shuning uchun tarjima adresati ham personajlarning...
	Pragmatik model: context → inference → anticipated threat → fear → silence
	Yetakchi komponentlar: IM + EE + CI + AR.
	Asosiy tarjima strategiyasi: kontekstual-pragmatik ekvivalentlik va implikaturani saqlash.
	Natija: P1 – asliyatdagi asosiy pragmatik potensial, xususan, yashirin tahdid, undan kelib chiqadigan qoʻrquv va sukut saqlashga undovchi kommunikativ motivatsiya qoraqalpoqcha tarjimada funksional jihatdan saqlangan.

	FOYDALANILGAN ADABIYOTLAR ROʻYXATI (1)
	Adabiyotlar tahlili. Evfemalizm hodisasining nazariy talqini va uning shakllanish mexanizmlari zamonaviy tilshunoslikda turli yondashuvlar asosida oʻrganilgan. Mavjud tadqiqotlarni shartli ravishda struktur-lisoniy, leksik-semantik, kognitiv va pragm...
	Grammatik va sintaktik vositalar orqali evfemik birliklarning shakllanishi
	Ingliz va oʻzbek internet-media matnlarida evfemik birliklarning struktur-tipologik modeli
	1-jadval. Ingliz va oʻzbek internet-media matnlarida evfemik birliklarning hosil boʻlish usullarining qiyosiy tavsifi

	2-jadval. Ingliz va oʻzbek internet-mediasida evfemik birliklarning struktur sathlar boʻyicha taqsimlanishi
	Foydalanilgan adabiyotlar roʻyxati
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	USING EDUCATIONAL TECHNOLOGIES TO DEVELOP CREATIVE THINKING SKILLS IN ENGLISH LANGUAGE LESSONS
	ИСПОЛЬЗОВАНИЕ ОБРАЗОВАТЕЛЬНЫХ ТЕХНОЛОГИЙ ДЛЯ РАЗВИТИЯ НАВЫКОВ ТВОРЧЕСКОГО МЫШЛЕНИЯ НА УРОКАХ АНГЛИЙСКОГО ЯЗЫКА.
	KIRISH.
	Hozirgi globallashuv sharoitida ta’lim tizimi oldida turgan muhim vazifalardan biri talabalarda nafaqat nazariy bilimlarni shakllantirish, balki ularning mustaqil, kreativ fikrlash koʻnikmalarini rivojlantirishdan iboratdir. Shu sababli ta’lim tizimi...
	Adabiyotlar sharhi. Ta’lim jarayonida kreativ fikrlash koʻnikmalarini rivojlantirish masalasi pedagogika va psixologiya fanlarida keng oʻrganilgan ilmiy yoʻnalishlardan biri hisoblanadi. Ayniqsa chet tillarini oʻqitish jarayonida kreativ fikrlash koʻn...
	Metodologiya. Mazkur tadqiqotning asosiy maqsadi ingliz tili darslarida ta’lim oluvchilarning kreativ fikrlash koʻnikmalarini rivojlantirishda ta’lim texnologiyalarining samaradorligini aniqlashdan iborat. Tadqiqot jarayoni zamonaviy pedagogik yondash...
	Natijalar.Tadqiqot natijalari shuni koʻrsatdiki, ingliz tili darslarida interfaol metodlar va zamonaviy ta’lim texnologiyalaridan foydalanish oʻquvchilarning kreativ fikrlash koʻnikmalarini va kommunikativ kompetensiyasini sezilarli darajada rivojlant...
	Muhokama.Tadqiqot natijalari shuni koʻrsatdiki, ingliz tili darslarida zamonaviy pedagogik texnologiyalar, interfaol metodlar va loyiha asosida oʻqitish oʻquvchilarning kreativ fikrlash koʻnikmalarini sezilarli darajada rivojlantiradi. Natijalarni muh...
	1. Koʻnikma hosil qiluvchi mashqlar
	2. Malaka hosil qiluvchi mashqlar
	3. Umumiy tasniflash tamoyillari
	Annotatsiya: Mazkur maqolada boʻlajak pedagoglarning kasbiy-kommunikativ kompetentligi tushunchasining mazmun-mohiyati, uning tarkibiy komponentlari va funksional xususiyatlari ilmiy-nazariy jihatdan tahlil qilingan. Tadqiqot davomida kompetentlik tus...

	NATIJALAR va muhokama
	FOYDALANILGAN ADABIYOTLAR ROʻYXATI
	Ammo bunday tadqiqotlar masalaning bir qismi, nutqning alohida komponentlariga, masalan mazmunan bogʻlanishli nutqqa, soʻz boyligiga yoki ma’lum metodik usullarga yoʻnaltirilgan. Bu yondashuvlar oʻziga yarasha ahamiyatli boʻlsa-da, boshlangʻich sinf o...
	TADQIQOT METODOLOGIYASI.
	Mazkur tadqiqot muayyan oʻqitish metodikasining tajriba-sinov samaradorligini oʻlchashga emas, balki boshlangʻich sinf oʻquvchilarining nutqiy faoliyatini rivojlantirish muammosining lingvodidaktik mohiyatini nazariy manbalar va zamonaviy kommunikativ...
	Tadqiqotning obyekti sifatida boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish jarayoni olindi. Tadqiqot predmeti esa nutq rivojlanishiga ta’sir etuvchi lingvodidaktik omillar, til birliklarining kommunikativ qoʻllanilishi, dialogik oʻzaro mu...
	Maqolada boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish xususiyatlarini aniqlashda nazariy va qiyosiy tahlil, tizimli sintez metodlari kompleks qoʻllanildi. Nazariy tahlil orqali soʻzlashuv nutqining lingvistik, psixologik va pedagogik jiha...
	Nutq bir vaqtning oʻzida til tizimi, psixologik harakat va ijtimoiy kommunikatsiya boʻlganligi sababli, uni faqat grammatika yoki leksika doirasida tahlil qilish yetarli emas. Shu sababli, tadqiqotda lingvistik va pedagogik kategoriyalar bir-biridan a...
	NATIJALAR VA ULARNING TAHLILI.
	Tadqiqot natijalari boshlangʻich sinf oʻquvchilarining nutqini oʻstirish jarayonini biryoqlama yondashuv yaniy muayyan metod yoki alohida til komponenti doirasida cheklab boʻlmasligini koʻrsatadi. Nutqiy rivojlanish- lisoniy tizim elementlarining egal...
	Bundan koʻrinib turibdiki, boshlangʻich sinf darsida yangi soʻzning ma’nosini aytish yoki grammatik shakl qoidasini tushuntirish til oʻrganishning boshlangʻich bosqichi hisoblanadi. Ammo lingvodidaktik jarayon shu yerda toʻxtab qolsa, oʻquvchining pro...
	XULOSA.
	Boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish masalasini lingvodidaktik jihatdan ta hlil qilish nutqning faqat til bilimlarini oʻzlashtirishga tenglashtirilmasligi kerakligini koʻrsatdi. Nutq rivojlanishi til birliklarini bilish, ularni ko...
	Tadqiqotning asosiy xulosasi shundan iborat: boshlangʻich sinf oʻquvchisining nutqini rivojlantirishning lingvodidaktik samaradorligi til resursi bilan kommunikativ harakat va unga sharoit yaratuvchi ijodiy topshiriqlarning integratsiyasiga bogʻliq. N...
	Bir oʻzgaruvchili integralda modelning qoʻllanishi
	XULOSA. (1)
	AI va CAS integratsiyasi asosidagi model integral hisoblashda muloqot, ramziy amal, vizual tasvir va matematik dalilni bir oʻquv sikliga birlashtiradi. Modelning ishlash shartlari dastlabki mustaqil urinish, xato turiga mos yordam, natijani tekshiris...
	Annotatsiya: Ushbu maqolada Kirxgof qoidalari (tok va kuchlanish qoidalari) mavzusini oliy ta’lim muassasalarida boʻlajak muhandislarga oʻqitishda nostandart topshiriqlardan foydalanish metodikasi koʻrib chiqiladi. Tadqiqotning dolzarbligi shundan ibo...
	Abstract: This article examines a methodology for using non-standard problems in teaching Kirchhoff’s laws (current and voltage rules) to prospective engineers in higher education institutions. The relevance of the study stems from the fact that, unde...

	2. ADABIYOTLAR TAHLILI
	3. TADQIQOT METODOLOGIYASI
	3.1. Nazariy-analitik bosqich
	3.2. Metodik-loyihalash bosqichi
	3.3. Kutilayotgan tadqiqot dizayni (empirik bosqich uchun tavsiya)

	4. NATIJALAR VA TAHLIL
	4.1. Topshiriq tiplarining oʻzaro bogʻliqligi va darsga taqsimlanishi
	4.2. Metodikani joriy etishda uchraydigan mumkin boʻlgan qiyinchiliklar

	5. XULOSA
	MUALLIFLAR HISSASI BAYONOTI
	MANFAATLAR TOʻQNASHUVI BAYONOTI
	MOLIYALASHTIRISH
	OLIY TA’LIM MUASSASALARIDA CHET TILI DARSLARIDA TALABALARNING OGʻZAKI IJODIYLIGINI RIVOJLANTIRISHNING METODIK ASOSLARI
	Annotatsiya: Ushbu kengaytirilgan ilmiy maqolada oliy ta’lim muassasalarida chet tili (nemis tili) mashgʻulotlarida talabalarning ogʻzaki ijodiyligini (oral creativity) rivojlantirishning metodik, lingvodidaktik hamda psixologik-pedagogik asoslari mua...
	МЕТОДОЛОГИЧЕСКИЕ ОСНОВЫ РАЗВИТИЯ УСТНОЙ ТВОРЧЕСКОЙ АКТИВНОСТИ СТУДЕНТОВ НА ЗАНЯТИЯХ ПО ИНОСТРАННОМУ ЯЗЫКУ В ВУЗАХ
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