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AN INTEGRATED STRESS-TESTING METHOD FOR AI-ASSISTED
CREDIT AND INVESTMENT DECISIONS IN SYSTEMICALLY
IMPORTANT BANKS
Mirsoatov A.K. (Republic of Uzbekistan)

Mirsoatov Alisher Kudratullagvich — Chairman of the Board,
JSC NATIONAL BANK FOR FOREIGN ECONOMIC ACTIVITY OF THE REPUBLIC OF UZBEKISTAN,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The article proposes an integrated stress-testing method for artificial-intelligence-
assisted credit and investment decisions in systemically important banks. Conventional bank stress
tests usually treat decision models as fixed, although the accuracy, calibration and operational
availability of Al systems can deteriorate under macroeconomic shocks, data drift, proxy
instability, cyber incidents or common-vendor failures. The proposed method links five analytical
layers: macro-financial scenarios, data stress, model-performance stress, decision and portfolio
transmission, and financial consequences. It translates Al-related deterioration into changes in
probability of default, loss given default, exposure at default, expected credit losses, investment
valuation losses, operational losses, risk-weighted assets and capital adequacy. An original
Responsible Al Stress Loss indicator and a stressed capital-adequacy equation are introduced. A
scenario matrix combines macroeconomic downturn, data drift, fairness and proxy breakdown,
vendor or cyber disruption, and correlated use of similar models across banks. The method is
designed for calibration with bank and supervisory data and is adapted to Uzbekistan’s 2026
introduction of alternative Al-based scoring and additional capital requirements for domestic
systemically important banks.

Keywords: artificial intelligence, stress testing, credit risk, investment risk, expected credit loss,
model risk, data drift, capital adequacy, systemically important bank, financial stability.

HUHTETPUPOBAHHASI METOJIUKA CTPECC-TECTUPOBAHUSA
KPEJUTHBIX U UTHBECTUIIMOHHBIX PEIIEHUH C
MNPUMEHEHUEM UCKYCCTBEHHOI'O UHTEJIJIEKTA B
CUCTEMHO 3HAYUMbIX BAHKAX
MupcoatoB A.K. (Pecny6siuka Y30ekucTan)

Mupcoamos Anuwep Kyopamyanaesuu — [Ipedcedamens [lpasnenus,
AO «HayuonanvHwill 6aHK BHEUHEIKOHOMUYECKOU OessmeNbHOCU pecnyOnuKy Y3oekucmany,
2. Tawxenm, Pecnyonuxa Y36exucman

Annomayua: 6 cmamve NpeoNONCEHA UHMESPUPOSAHHASL MEMOOUKA CMpecC-mecmupo8anusl
KPEOUMHbIX U UHEECMUYUOHHBIX peueHull, NPUHUMAEMbIX C NPUMEHeHUeM UCKYCCHEEHHO20
UHMeENNeKma 8 CUCIEMHO 3HAUUMbIX bankax. Tpaouyuonnvie 6aHKOBCKUe cmpecc-mecmbl 00bIYHO
paccmampusaiom Mo0eiu NPUHAMUSA peuleHuti Kax HeusMeHHble, XOms MOYHOCHb, KATUOPOsKa u
onepayuonHas OOCMYNnHOCMb CUCTEM UCKYCCMBEHHO20 UHMELNEeKMA MO2Yym YXyouiamvcs noo
6030€elicmeuem MaAKpOIKOHOMUYECKUX WIOK08, Opelipa OAaHHbIX, HeCmadUIbHOCMU NPOKCU-
nepeMeHHbIX, KUOEPUHYUOEHMOos Ul omKaza obweeo eHewne2o nocmaswuxa. IIpednacaemasn
Memoouka 0OveOuHsiem NAmv AHATUMUYECKUX YPOBHEl: MAKPODUHAHCOBLIIL CYeHapull, cmpecc
OQHHBIX, cmpecc Kayecmea MOOeIU, MPAHCMUCCUI) 6 peuleHuss U nopmeeib, a Makice
@unancosvie nocreocmeus. Yxyouwenue mooenei nepegooumcss 6 UMEHeHUsi 6eposmHOCmU
Odegonma, ypoeHs nomepv npu Oegonme, 6eluyUHbI Mpebosanus Nood puckom OJegonma,
02CUOAEMBIX KPEOUMHBIX NOMePb, NEPeOYEHKU UHBECIUYUL, ONEPAYUOHHBIX NOMEPb, AKMUBOE,
836€UIEHHBIX NO PUCKY, U docmamouHocmu Kanumana. Ilpeonoscenvt asmopckutl noxasamend
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COBOKYNHbIX CMpecc-nomepb Om  UCKYCCMBEHHO20 UHMELIeKma U  (Qopmyia cmpeccosol
docmamoynocmu xkanumana. Cyenapnas mampuya 0Xeamviéaem MAKpPOIKOHOMUYECKUL cnao,
opeli¢h OauHbIX, Hapyulenue CHPAGEOIUGOCMU U YCIMOUYUGOCMU NPOKCU-NEPEMEHHbIX, COOU
HOCMABWUKA UMW  KUOEPUHYUOEHM U KOPPETUPOBAHHOE UCNOAb30BAHUE CXOOHLIX MoOenel
banxamu.

Kniouesvle cnosa: uckyccmeeHHulll UHMELIEKM, CHPECC-MeCmupoganue, KpeOumuwlil pPUuck,
UHBECTNUYUOHHBILL PUCK, Odcuddaemvle KpeOumHvle ROmepu, MOOeNbHbIll PUCK, Opelidh OaHHUIX,
00CMamoyHOCMb KANUMAid, CUCHEMHO 3HAYUMbII OAHK, (PUHAHCOBASL YCIMOTUYUBOCTD.

Introduction. The adoption of artificial intelligence changes not only the speed of bank
decisions but also the transmission of shocks through the balance sheet. An Al model can improve
borrower segmentation and detect weak signals, yet it can also become less reliable when the
economic environment, customer behaviour or data-generating process changes. If a systemically
important bank relies on such a model for credit approval, pricing, limits, provisioning or
investment selection, model deterioration can alter portfolio composition before conventional risk
indicators reveal the problem.

Uzbekistan’s 2026 reforms make this issue operationally significant. Presidential Resolution
No. PP-204 provides for an alternative scoring model based on artificial-intelligence technologies
within a national digital financial platform [1]. At the same time, the domestic systemically
important banks identified for 2026 account for 64 percent of banking-system assets [2], and a one-
percent capital buffer for such banks took effect from 1 January 2026 [3]. The combination of
broader Al use and concentrated systemic importance requires a stress-testing method that treats
the Al decision system itself as a source and amplifier of risk.

Research problem and contribution. Traditional bank stress testing links adverse
macroeconomic variables to credit quality, market values, income, liquidity and capital. The
decision model is often assumed to continue functioning according to its historical parameters. This
assumption is weak for machine-learning systems. Their input distributions may shift, feature
relationships may break, labels may arrive with delay, retraining may introduce instability and
common vendor components may fail simultaneously. The research problem is therefore to
integrate  macro-financial risk and Al-specific model risk in one quantitative transmission
framework.

The article develops a methodological rather than a completed empirical model. Its contribution
is threefold. First, it structures five layers of stress transmission. Second, it introduces a
Responsible Al Stress Loss indicator that aggregates credit, investment, operational and
remediation effects. Third, it proposes a scenario matrix and decision rules suitable for pilot
calibration by banks and the supervisor. The method can be applied to borrower scoring, early-
warning systems, project-finance screening, investment ranking, collateral valuation and portfolio-
allocation models.

Theoretical and regulatory foundations. IFRS 9 requires forward-looking expected credit
losses based on reasonable and supportable information, making model performance under
changing conditions central to provisions [6]. The Basel principles on risk-data aggregation require
accurate, complete, timely and adaptable data [7]. The Prudential Regulation Authority treats
model risk as a distinct risk and expects model inventories, classification, governance, independent
validation and mitigation [5]. The Financial Stability Board’s 2026 sound practices extend the
focus to organisation-wide Al governance, lifecycle controls, cyber risk and third-party
dependencies [4]. Together, these sources imply that a bank should not assess an Al model only by
average historical accuracy; it should test how errors affect exposures, losses and capital under
adverse states.

Academic evidence supports this conclusion. Machine-learning methods can outperform
traditional techniques in credit classification, but relative performance varies across datasets and
evaluation criteria [8]. Non-linear models can capture interactions that improve consumer-credit
risk measurement [9]. At the same time, high-stakes black-box systems create interpretation and
governance problems [10], and machine learning can redistribute approval and error rates across
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borrower groups [11]. Stress testing must therefore examine predictive deterioration, calibration,
fairness, concentration and operational resilience simultaneously.

Five-layer stress-testing architecture. The first layer defines macro-financial scenarios.
Variables may include output growth, inflation, policy and market interest rates, exchange rates,
unemployment, sectoral revenue, commodity prices and property values. For investment decisions,
the scenario also includes project delays, cost overruns, demand shortfalls and changes in discount
rates. The objective is not to forecast a single future but to construct coherent adverse states
relevant to the bank’s portfolio.

The second layer stresses data. Data drift means that the statistical distribution of input
variables changes; concept drift means that the relationship between inputs and the outcome
changes. Additional stresses include missing data, delayed updates, changed definitions, reduced
coverage of informal or newly established businesses, erroneous data integration and loss of an
external data source. The bank should compare the stressed sample with the model-development
population using stability indices, distance measures, missingness rates and feature-level
diagnostics.

The third layer stresses model performance. The key dimensions are discrimination, calibration,
stability, explanation consistency and group-specific error. Discrimination measures whether riskier
observations are ranked above safer ones; calibration measures whether predicted probabilities
correspond to realised frequencies. A model may preserve ranking while systematically
understating default probability, which is particularly dangerous for pricing, provisioning and
capital. Stress parameters should therefore include a reduction in discriminatory power, an increase
in calibration error, instability of explanations, higher false-negative rates and a decline in the
availability of a fallback process.

The fourth layer translates model deterioration into decisions and portfolio structure. Examples
include additional approvals of weak borrowers, rejection of viable firms, underpricing of risk,
excessive limits, delayed collection actions, concentration in sectors with similar digital profiles, or
investment in projects whose cash-flow risks are underestimated. The analysis must include
feedback effects: approved borrowers change the future training data, and model-driven
concentration can increase correlation between defaults.

The fifth layer converts portfolio changes into financial consequences. For credit exposures, the
primary variables are probability of default (PD), loss given default (LGD), exposure at default
(EAD) and expected credit loss (ECL). For investments, the analysis covers changes in fair value,
impairment, project cash-flow shortfalls and concentration losses. Operational consequences
include service interruption, fraud, cyber events, manual-processing costs and customer
remediation. The final outputs are profit, provisions, risk-weighted assets, capital adequacy and
management-action capacity.

Quantitative transmission. For exposure i under scenario s, the stressed probability of default
can be represented as the baseline probability adjusted for macroeconomic, data, model and
decision effects:

PD;, [ = clip(PD;,p + APDmacro, [ + APD %, [ + APDmodel, (] + APDdeckbn, 11 (), ).

The clip function constrains the result to the interval from zero to one. The decomposition is
analytical rather than necessarily additive in estimation; in empirical implementation, interaction
terms or non-linear satellite models may be required. The purpose is to prevent model deterioration
from being hidden inside a single macroeconomic coefficient.

The stressed expected credit loss for a portfolio is calculated as the discounted sum of stressed
PD, LGD and EAD over relevant horizons. For a simplified one-period representation:

ECL[J =2 PD,’,’_ X LGD,',i X EAD,,H X DFi,H.

Investment valuation loss (MVL) captures the reduction in market or economic value of
securities and projects selected or monitored with Al assistance. Operational loss (OL) captures
cyber, outage, fraud and manual-continuity costs. Remediation cost (RC) includes customer
compensation, model redevelopment, external review and data correction. The article proposes the
Responsible Al Stress Loss indicator:



RASL[J = AECL[] + AMVLL) + OL[1 + RCI.

RASL is an incremental loss relative to the bank’s approved baseline, not a substitute for
ordinary stress losses. It isolates the part of deterioration attributable to Al-related data, model,
decision and operational channels. To assess solvency transmission, stressed regulatory capital can
be approximated as:

CARU = (Cy — Total Loss] — RASL[] + Management Actions) / (RWA, + ARWAL) x
100%.

Co is available regulatory capital before stress and RWA denotes risk-weighted assets.
Management actions are included only when they are credible, timely and operationally feasible. A
complementary Al Vulnerability Ratio may be calculated as RASL divided by common equity Tier
1 capital. This ratio permits comparison across banks and models, but it should be interpreted
together with absolute loss, risk concentration and the time required to restore a safe process.

Table 1. Integrated Al stress-testing scenario matrix.

Required
Scenario Stress mechanism Key outputs and indicators management
response
Baseline and | Expected macro path; ordinary | PD/LGD/EAD, ECL, Routine
mild variation | data refresh; normal vendor valuation, calibration, drift, monitoring;
availability. override rate and capital ratios | challenger
within approved bands. comparison;
scheduled
recalibration and
validation.

Macroeconomic
downturn

Lower activity and revenues;
higher rates; depreciation;
sectoral stress; collateral
decline and project delays.

Higher PD and LGD;
migration to lifetime ECL;
investment impairment;
concentration loss; higher
RWA and lower capital
adequacy.

Tighten limits and
pricing; sector
actions; strengthen
collections; reassess
capital plan and risk
appetite.

Data and concept
drift

Input distribution changes;
missing or delayed platform
data; changed borrower
behaviour; unstable feature—
outcome relationships.

Population-stability measures;
calibration error; false-
negative rate; explanation
instability; change in
approvals and ECL.

Freeze or limit
model; switch to
challenger or
manual route;
correct data; retrain
and independently

or groups; incomplete digital
footprint is treated as adverse
information.

complaints; override patterns;
regional portfolio distortion.

revalidate.
Fairness and Proxy variables change Approval and error-rate gaps; | Remove or
proxy breakdown | meaning across regions, sectors | pricing and limit differences; | constrain

unjustified proxies;
introduce
alternative evidence
route; customer
review; targeted
recalibration.

Vendor, cyber or
service disruption

Cloud or API outage; corrupted
model version; cyberattack;
unavailable external data or
common third-party failure.

Downtime, unprocessed
decisions, fraud exposure,
manual backlog, operational
loss and business-continuity
capacity.

Activate fallback;
isolate affected
interfaces; notify
governance bodies
and supervisor;
execute recovery
and exit plan.




Scenario

Stress mechanism

Key outputs and indicators

Required
management
response

Correlated model
use

Several banks or business lines
rely on similar data, vendor

models or optimisation targets
and react in the same direction.

Simultaneous tightening or
expansion; sector
concentration; liquidity and
market feedback; system-level
RASL.

Supervisory
concentration
limits; diversified
challengers;
coordinated

scenario analysis;
additional capital or
exposure buffers.

Scenario calibration and decision rules. The matrix distinguishes idiosyncratic and systemic
stresses. Scenario severity should be based on historical episodes, hypothetical but plausible shocks
and reverse stress testing. Reverse stress testing starts from an unacceptable outcome — for
example, breach of capital requirements or loss of a critical credit process — and identifies
combinations of model deterioration, portfolio concentration and operational failure that could
cause it. This is particularly useful where no historical dataset contains the full Al failure mode.

Model-performance thresholds should not be identical for every use case. A Tier | approval
model requires stricter calibration, stability, explanation and fallback standards than an internal
forecasting tool. Nevertheless, certain decision rules are universal. A material breach of data
integrity, an inability to reproduce the approved model, a critical security weakness or the absence
of a workable fallback should trigger suspension regardless of average predictive accuracy.
Statistical thresholds are therefore supplemented by qualitative control gates.

A stress test should distinguish between a warning threshold, a limit threshold and a stop
threshold. The warning threshold initiates investigation; the limit threshold restricts exposure,
automation or affected segments; the stop threshold requires rollback or manual decision-making.
The bank should pre-authorise the responsible officer and technical procedure for each action.
Otherwise, a theoretically robust stress framework may fail during a fast-moving event because no
one has authority to interrupt the model.

Portfolio and system-wide effects. Al can change portfolio concentration even when each
individual decision appears prudent. Optimisation models may favour borrowers with dense digital
records, sectors with predictable cash flows or projects that resemble historical winners. This can
reduce measured idiosyncratic risk while increasing common exposure. The stress test should
therefore compare concentration before and after Al-assisted decisions by sector, region, currency,
maturity, borrower network, data source and model family.

For systemically important banks, the supervisor should aggregate common dependencies
across institutions. The same scoring vendor, data platform, cloud provider or pretrained model can
create hidden interbank correlation. A sector-wide scenario should assume simultaneous
degradation or outage and estimate effects on credit supply, approval rates and capital. The purpose
is not to prohibit common infrastructure but to determine whether fallback, diversification and
recovery capacity are sufficient.

Integration with IFRS 9 and capital planning. The proposed method should be integrated
with, rather than separated from, expected-credit-loss and capital-planning processes. Al stress
parameters can enter IFRS 9 through scenario weights, stressed PD/LGD/EAD, staging criteria and
management overlays. Where model uncertainty is not fully captured by the statistical estimate, a
transparent post-model adjustment may be justified, provided that its rationale, amount, review
period and removal conditions are documented. Repeated reliance on overlays is evidence that the
core model or data architecture requires correction.

Capital planning should include the direct loss effect, higher risk-weighted assets and the cost
of management actions. A one-percent systemic capital buffer creates additional resilience but
should not be treated as a substitute for model control [3]. If Al-supported growth consumes the
buffer faster than portfolio quality can be observed, the bank should apply exposure caps, staged
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rollout and conservative pricing. The economic objective is sustainable risk-adjusted expansion, not
the highest short-term approval volume.

Implementation in Uzbekistan. A national pilot can be organised in four phases. First,
selected systemically important banks define a common scenario dictionary, data-quality indicators
and minimum model documentation. Second, the alternative scoring model is run in parallel with
existing procedures, without automatic rejection, to measure disagreement, regional coverage, error
distribution and operational capacity. Third, controlled production use is introduced for limited
segments and exposure amounts, with a challenger model and manual fallback. Fourth, the
supervisor conducts cross-bank stress aggregation and calibrates reporting frequency and capital
responses.

The digital platform envisaged by Resolution No. PP-204 can improve data availability, but
platform data should be treated as an input rather than an unquestionable truth. Banks need source-
level lineage, update time, missingness indicators and procedures for correcting customer
information. Newly registered firms, rural businesses and enterprises with low digital intensity
require special tests because sparse data can be mistaken for poor quality. A manual or
documentary alternative should remain available when data are insufficient.

For investment decisions, pilot portfolios may include project finance, infrastructure, export-
oriented enterprises and green projects. Stress tests should combine borrower default with
construction delay, exchange-rate mismatch, cost escalation, demand shortfall and climate-related
operational risk. An Al ranking model may remain statistically stable while all projects are affected
by the same unmodelled macro factor; therefore, project-level explanations must be combined with
portfolio and scenario analysis.

Validation and empirical research design. The methodology requires calibration on
confidential bank and supervisory data. A suitable empirical design includes a development period,
out-of-time validation, regional and sectoral subsamples, and a shadow-decision period. Outcomes
should be compared for conventional and Al-assisted decisions using default, loss, approval,
pricing, override and complaint indicators. Causal interpretation requires caution because the model
changes which applicants receive credit. Techniques such as reject inference, randomised pilot
limits or quasi-experimental designs may be necessary to address selection.

Back-testing should assess not only whether losses were predicted but whether predefined
management actions would have been triggered early enough. The supervisor and bank should
review false assurance — cases where aggregate metrics remained acceptable while a particular
region, group or vendor dependency deteriorated. This supports a shift from model-by-model
validation to system-level resilience.

Limitations. The proposed equations are a transparent organising structure, not a claim that all
Al effects are additive. Interactions can be non-linear, and some losses may overlap. The exact
decomposition of RASL will therefore require attribution rules and sensitivity analysis. The
scenario matrix also needs adaptation to the bank’s business model, data architecture and legal
environment. These limitations are a reason for staged empirical calibration, not for excluding Al
risk from stress testing.

Conclusion. An Al-assisted credit or investment model should be considered resilient only
when the bank understands how adverse macroeconomic conditions, data deterioration, model
error, unfair proxy behaviour, operational disruption and common dependencies transmit into
portfolio losses and capital. The proposed five-layer method links these channels to PD, LGD,
EAD, expected credit loss, investment valuation, operational loss, risk-weighted assets and capital
adequacy. The Responsible Al Stress Loss indicator and scenario matrix provide a basis for bank-
level and supervisory testing. Their application can help Uzbekistan expand Al-based financial
access while preserving prudent capital, customer protection and system-wide stability.
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PRIORITIZING INVESTMENT IN DIGITAL COMPETENCIES: A
SCENARIO-BASED EFFECTIVENESS FRAMEWORK FOR
COMMERCIAL BANKS
Pulatov D.A. (Republic of Uzbekistan)

Pulatov Dilshod Akmalyevich - Researcher,
TASHKENT BRANCH OF PLEKHANOV RUSSIAN UNIVERSITY OF ECONOMICS
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The article proposes an organizational-economic mechanism for prioritizing and
evaluating commercial banks' investment in employees' digital competencies. The mechanism links
bank strategy, verified competency gaps, individual development trajectories, the full cost of
professional development, workplace transfer and measurable labor outcomes. Six investment-
priority criteria are scored on a five-point scale: strategic significance, gap magnitude, impact on
labor results, scale of application, economic feasibility and readiness for practical use.
Effectiveness is assessed at five consecutive levels: investment, competence growth, workplace
application, labor indicators and economic or socio-professional outcomes. A scenario model for
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120 employees separates conservative, baseline and target assumptions. Under the baseline
scenario, total investment of UZS 1,241.7 million generates an estimated monetizable benefit of
UZS 1,631.3 million, a net result of UZS 389.6 million, an investment return coefficient of 1.31 and
a payback period of 9.1 months. These values are scenario parameters, not observed bank effects,
and must be recalculated using documented implementation data.

Keywords: human capital investment; digital competencies; commercial banks; training
effectiveness; scenario analysis; return on investment.

NPUOPUTHU3AIIVSI MHBECTUIIUH B IIU®POBBIE KOMIIETEHIIUMN:
CHEHAPHAS OLHEHKA PE3YJIbTATUBHOCTMU JJIAA
KOMMEPYECKHUX BAHKOB
Hynartos H.A. (Pecnybimka Y30eKucTaH)

Ilynamog Junuoo Axmanvesuu - HayuHwiil couckameiv,
Tawxenmckuil punuan POY um. I''.B. ITnexanosa,
2. Tawxenm, Pecnyonuxa Y36exucman

Annomayusn: 6 cmamve nPeododHCceH OP2AHUZAYUOHHO-IKOHOMUHECKULL MEXAHUIM NPUOPUMU3AYUL
U OYEHKU UHBECMUYUL KOMMEPUECKUX OAHKO8 8 Yyudposvie Komnemenyuu pabomuuxos. Mexanuszm
ceszblgaem  cmpamesulo  OaHKa,  NOOMEEPICOEHHbIE — KOMNEMEHMHOCMHble — PA3Pblébl,
UHOUBUOYATbHBIE MPAEKMOPUU PA3GUMUSL, NOJHYIO CHOUMOCHb NPOHECCUOHANLHO20 DA3GUMUSL,
npUMEHEeHUe HABbIKO8 HA pabouem Mmecme U usmepumvle pesyiomamsl mpyoa. Lllecmv kpumepues
UHBECMUYUOHHO20 NPUOPUMEMA OYEHUBAIOMCS NO  NAMUOAUILHOU WKAle. CHMpamecuiecKkas
BHAUUMOCMb, GEIUYUHA pPA3PbIEA, GIUAHUE HA pPe3yIbmam mpyod, Macumad npumMeHenus,
IKOHOMUYECKAST  YenecOOOpa3HOCMb U 20MOBHOCMb K NPAKMUYECKOMY — NPUMEHEHUIO.
Pesynomamusnocms oyenueaemcs na nsimu nOCI€008AMENbHBIX YPOGHAX. UHBECMUYUU, NPUPOCT
KOMnemeHyuil, npumenenue Ha pabouem mecme, mpyoogvle NOKA3AmMenu u IKOHoOMudeckue aubo
coyuanvbHo-npogeccuonarvHvie pesyromamol. B 6Oazoéom cyenapuu onsn 120 pabomuuxos
uneecmuyuu 6 pasmepe 1 241,7 man cymos obecneuusarom pacuémmuyio 66ico0y 1 631,3 man cymos,
yucmotii pesyromam 389,6 man cymos, koapguyuenm omoauu 1,31 u cpox oxynaemocmu 9,1
Mecaya. Omu 3HAYEHUs. SIGISIOMC CYEHAPHBIMU NAPAMEempamMu U NOONeNCaAm nepecuémy no
OOKYMEHMUPOBAHHBIM OAHHbIM BHEOPEHUSL.

Kniouesvle cnoea: ungecmuyuu 6 uenO8eHeCKUll Kanumali, Yugposvle  KOMNEmeHyuu,
KOMMepuecKkue 6anKu, pe3yibmamusHOCHb 00YYeHUs, CYEHAPHBIL AHANU3; OMOA4a UHEeCMUYUIL.

Introduction

Commercial banks invest simultaneously in platforms, data, cybersecurity, digital products and
employee capability. These investments are complementary. A new system cannot improve
productivity if employees do not know how to use it, if the work process remains unchanged, or if
the organization does not provide access, managerial support and reliable data. Human capital
theory explains why professional development can be treated as investment rather than current
consumption [1, 2]. The productivity literature further shows that general-purpose technologies are
often followed by a period in which complementary intangible investment is required before
measurable output gains appear [3].

This problem is especially important in banking because digital mistakes may create not only
additional labor cost but also customer, compliance, credit and operational risk. Uzbekistan's
banking sector is rapidly expanding remote services: in 2025, mobile application transactions by
individuals reached UZS 645.6 trillion, while remotely opened deposits amounted to UZS 99.3
trillion and online microloans to UZS 38.6 trillion [9]. As digital channels become production
infrastructure, the professional development budget should be governed with the same discipline as
other investment resources.
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Conventional training indicators do not provide this discipline. The number of participants,
course hours and certificates cannot show whether a priority gap was removed, whether the
employee applied the competence, whether operation time or errors changed, and whether the
benefit exceeded the full cost. Digital learning research similarly stresses that organizational
transformation requires learning to be connected with work processes and capability application [4-
6]. The purpose of this article is therefore to develop an organizational-economic mechanism that
selects investment priorities and evaluates professional development through labor and economic
outcomes.

Research design and principles

The study combines the cost-outcome approach, job-function analysis, competency-gap
diagnosis, scoring, ranking, before-after comparison, scenario analysis and case-oriented
implementation design. Evidence was structured at three levels: the banking sector of Uzbekistan,
comparative professional development practices in ten commercial banks, and an in-depth design
for Asia Alliance Bank JSC and Octobank JSCB. The model is intended to be implemented with
bank-specific data; scenario values are separated from factual indicators and are not presented as
observed effects.

The mechanism follows a closed management cycle. Bank strategy identifies the processes and
capabilities that are critical for digital development. Job functions translate the strategy into
required competencies. Multi-source assessment identifies verified gaps. Individual trajectories
specify the development intervention and the workplace task. Investment-priority scoring allocates
resources. Full-cost accounting shows the actual economic sacrifice. Five-level evaluation confirms
whether the intervention produced competence, transfer, labor and economic outcomes. The results
then determine whether the program should be continued, redesigned, scaled or terminated.

Investment-priority scoring

Not every identified gap should be financed at the same time. Equal distribution of the training
budget ignores strategic importance, risk and scale. The proposed priority score combines six
criteria. Each criterion is assessed from 1 to 5 points using documented justification. The total score
can be calculated as P_i = sum(g_m s_im), where s_im is the score of program i on criterion m and
g_m is the criterion weight. Equal weights may be used for an initial implementation, while banks
may assign higher weights to strategic significance and error risk in critical processes. The scoring
decision should be approved jointly by the business owner, human-resources function, risk or
control function and the unit responsible for digital transformation.

Table 1. Criteria for prioritizing investment in digital competencies.

verified deficiency.

Criterion What is assessed Low pr_lorlty (1 High p_rlorlty c
point) points)

. Connection  with  the bank's . . Critical for strategy,
Strategic - Indirect relation to - -
sianificance strategic goals, mandatory changes current aoals regulation, continuity

9 and risk-management priorities. goals. or risk control.
. Large or critical gap
Competency gap Magnitude and prevalence of the Minor isolated case. | affecting a group or

process.

Impact on labor

Expected change in speed, quality,

Outcome is  not

Directly linked to a

error  frequency or decision . measurable labor
result R defined. o

reliability. indicator.

Number of employees, units and Multiple  functions,
Scale of application |processes that can apply the | Single-use case. units or the bank

competence. network.

Economic feasibility

Relationship between full cost,
expected benefit and scalability.

High unit cost with
no scale effect.

Low unit cost or high
documented
expected benefit.
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Criterion What is assessed HE% priority @ ADg PUle gy G
point) points)
Readiness for Auvailability of a workplace task, Necessary conditions Application is
. system access, mentor, data and scheduled and fully
application - are absent.
managerial support. supported.

The readiness criterion is especially important. Financing a course before the employee has
access to the relevant system, data or work task creates a high risk of knowledge decay.
Conversely, a well-prepared workplace assignment can convert a short intervention into a
productive capability. Priority scoring therefore evaluates both the need for competence and the
probability that it will be used.

Full investment cost

The economic cost of professional development is broader than the invoice of an external
provider. The proposed full-cost model is |_total = C_direct + C_worktime + C_mentoring +
C_systems + C_assessment + C_admin. Direct cost includes tuition, materials, travel and
certification. Worktime cost reflects paid time spent by employees in training and practice.
Mentoring cost values the working time of internal experts. Systems cost includes training
environments, licenses and digital platforms. Assessment cost covers diagnosis and reassessment.
Administrative cost includes planning, coordination and reporting.

Full-cost accounting changes managerial conclusions. A nominally free online course may be
expensive if it uses substantial paid working time and produces no application. An internal program
may appear costly because mentor time is visible, yet it can be economically attractive if it shortens
adaptation and reduces repeated errors. The model therefore compares alternatives on the basis of
total resources rather than on direct payment alone.

Five-level effectiveness assessment

The first level records the complete investment and its structure. The second measures
competence growth by comparing standardized baseline and follow-up evidence. The third verifies
workplace transfer: the employee must use the competence in a defined task under normal
operating conditions. The fourth measures labor outcomes, such as operation duration, error and
reprocessing frequency, adaptation time, service quality or the reliability of a decision. The fifth
translates documented changes into economic benefit or records a socio-professional result that
cannot be monetized without unreasonable assumptions.

This sequence prevents a common attribution error. Competence growth is a necessary
intermediate result, but it is not yet an economic effect. Workplace application is the bridge
between learning and labor performance. A change in labor performance must then be compared
with a baseline and, where feasible, a comparison group or stable historical period. Only benefits
supported by traceable records should be monetized. Improvements that are important but not
reliably valued in money - for example professional mobility, employee confidence or stronger
safety culture - should be reported separately rather than converted into speculative revenue.

The total monetizable benefit is B_total = B_time + B_errors + B_adaptation + B_budget +
B_mentoring. Time benefit values verified working time saved in operations. Error benefit values
the avoided labor and direct cost of correcting errors and repeated processing. Adaptation benefit
measures the reduction in the time required for a new or transferred employee to reach the target
level. Budget benefit reflects the release of unjustified or duplicate training expenditure after gap
diagnosis. Mentoring benefit reflects savings from reusable internal modules and standardized
guidance.

The net economic result is N = B_total - |_total. The investment return coefficient is K =
B_total / I_total. A coefficient above one indicates that the annual monetizable benefit exceeds the
investment. Within an annual calculation period, the indicative payback period is T = 12 / K
months. These indicators should be presented with the underlying quantities, wage rates, error
costs, evidence period and attribution assumptions so that the calculation can be audited.
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Scenario-based assessment
The scenario model illustrates how the four elements of the proposed mechanism may interact:
the sectoral competency model and individual trajectories, comprehensive gap assessment, targeted
investment allocation and five-level effectiveness evaluation. The model covers 120 employees and
uses conservative, baseline and target assumptions. It is not a report of realized bank performance.
Its purpose is to establish a transparent calculation template that can later be populated with actual
bank data.

Table 2. Author's calculation and scenario model for 120 employees.

Indicator Conservative Baseline Target
,:(;/i(;rtzge digital competence after development, 25 27 30
Increase from the initial 2.2 points +0.3 +0.5 +0.8
Employees closing a priority gap 35.0% 55.0% 75.0%
Employees verifying workplace application 55.0% 70.0% 85.0%
Reduction in operation duration 5.0% 10.0% 15.0%
Reduction in errors and reprocessing 8.0% 15.0% 25.0%
Reduction in adaptation period 5 days 10 days 15 days
Budget directed to verified gaps 65.0% 80.0% 90.0%
Total investment, UZS million 828.2 1,241.7 1,655.1
Total monetizable benefit, UZS million 830.6 1,631.3 2,498.7
Net economic result, UZS million 2.3 389.6 843.6
Investment return coefficient 1.00 1.31 151
Indicative payback period, months 12.0 9.1 7.9

In the conservative scenario, the monetizable benefit approximately equals the investment, and
the model reaches a break-even coefficient of 1.00. This outcome indicates that a bank should not
scale the program automatically; it should first examine whether transfer conditions, program
targeting and operational measurement can be improved. The baseline scenario assumes that the
average competence level rises from 2.2 to 2.7 points, 55.0% of employees close a priority gap,
70.0% verify workplace application, operation duration declines by 10.0%, errors by 15.0%, and
adaptation by ten working days. Total investment of UZS 1,241.7 million is associated with a
calculated benefit of UZS 1,631.3 million and a net result of UZS 389.6 million.

The target scenario assumes stronger diagnosis, transfer and scale. Its return coefficient reaches
1.51 and the indicative payback period falls to 7.9 months. This result should not be interpreted as a
guaranteed forecast. It shows that economic return is sensitive not only to the size of the training
budget but also to the share directed at verified gaps, the percentage of employees who use the
competence, the reduction in errors and operation time, and the reuse of mentoring and standard
modules.

The model also clarifies what must be documented during implementation. Working-time
savings require time records or system logs. Error-cost savings require a defined error category,
frequency and correction cost. Adaptation savings require a stable target for reaching independent
performance. Released budget must represent expenditure that was genuinely removed or
redirected, not merely a theoretical amount. Benefits should be calculated on comparable periods
and adjusted for major process or technology changes that are unrelated to training.
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Implementation for commercial banks in Uzbekistan

A phased roadmap for 2027-2030 is appropriate for Asia Alliance Bank JSC, Octobank JSCB
and other commercial banks. The first stage establishes governance: an internal regulation,
responsible units, data access, privacy safeguards, standard definitions and the targeted budget item
“Development of Employees' Digital Competencies.” The second stage pilots diagnosis and
individual trajectories in a limited number of high-priority functions. The third stage evaluates
workplace transfer and labor indicators. The fourth stage scales only those modules that meet
evidence thresholds and revises or terminates programs that do not.

The organizational mechanism should involve the business unit, human resources, finance, risk,
internal control and digital-transformation functions. Human resources alone cannot determine
economic priority; business owners define the labor result, risk functions assess the consequence of
error, finance verifies cost and benefit, and managers provide workplace conditions. Internal audit
may review the traceability of the process without becoming the owner of the training result.

Employee participation is also important. Assessment should be developmental, transparent and
proportionate. The employee should understand the required level, the evidence used, the target
task and the consequences of the result. Individual profiles should be protected from unauthorized
access. Automated recommendations should support, not replace, professional judgement,
especially when results affect career development or remuneration.

Discussion

The proposed mechanism contributes to labor economics by making the reproduction of digital
human capital measurable through a chain of inputs, capability, application, labor performance and
economic result. It also contributes to bank management by integrating training decisions with
strategy, risk and budgeting. The framework is consistent with the view that digital transformation
is an organizational process rather than a technology purchase [4] and with evidence that the
productivity effect of technology depends on complementary intangible investment [3].

The principal managerial implication is that the training budget should not be renewed solely on
the basis of demand, attendance or satisfaction. Programs should compete for resources through
verified gaps and expected labor outcomes. However, financial return must not become the only
criterion. Mandatory safety, compliance and future-readiness programs may be justified even when
their benefit is difficult to monetize. The five-level model therefore includes socio-professional
outcomes and permits a decision based on strategic and risk significance.

The main limitation is that scenario calculations depend on assumptions. The values in Table 2
are methodological parameters derived for comparison of alternative conditions. They are not
causal estimates and should not be transferred mechanically between banks. A reliable pilot must
specify a baseline, observation window, employee group, process, data source, full cost and
attribution rule. The scenario model is useful precisely because it makes these assumptions explicit
and allows them to be replaced by documented bank data.

Conclusion

The organizational-economic mechanism links six decisions that are often separated in practice:
strategic need, competency-gap diagnosis, individual development, investment priority, full-cost
calculation and outcome evaluation. Priority scoring directs resources toward gaps that are
strategically important, widespread, measurable, scalable, economically justified and ready for
workplace application.

The five-level evaluation framework distinguishes investment from learning, learning from
transfer, transfer from labor performance and labor performance from economic benefit. The
scenario model shows how this discipline can generate a positive calculated return, while also
demonstrating that weak transfer conditions may leave a program near break-even. For commercial
banks in Uzbekistan, the proposed framework provides an implementable basis for increasing the
targeting, transparency and accountability of investment in employees' digital competencies.
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ADAPTATION OF INTERNATIONAL SAAS METRICS BENCHMARKS
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Abstract: The article is devoted to the methodology of adapting foreign benchmarks for the
effectiveness of subscription services to the conditions of the Russian market of small and medium-
sized enterprises in the business-to-business sales segment. It is shown that the common practice of
directly transferring foreign thresholds — the ratio of customer lifetime value to the cost of
customer acquisition, the payback period for customer acquisition, and the revenue retention rate
— does not take into account the structural differences between markets. Up-to-date data from
foreign industry studies for 2024-2026 has been systematized: it has been shown that the revenue
retention rate, which is often quoted at 100-110%, actually reflects a sample of public companies,
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while the median for private companies is around 82%. Three structural differences between the
foreign and Russian markets have been analyzed: higher capital costs, limited availability of
venture capital financing, and a different customer churn pattern among small and medium-sized
businesses. The paper proposes a method for quantifying threshold values using the ratio of
discount rates, as well as an illustrative calculation showing the practical significance of
adaptation for borderline cases. The results can be used by founders and investors to assess the
investment attractiveness of subscription services for the Russian small and medium-sized business
market.

Keywords: subscription services, unit economics, cost of capital, venture financing, customer
retention, small and medium-sized business.

AJAIITAIUA MEXAYHAPO/IHbBIX BEHUMAPKOB SAAS-METPUK
(LTV/CAC, CAC PAYBACK, NRR) K YCJIOBUSAM POCCUMCKOI'O
B2B-PBIHKA MCII
Hunsaxun A.A. (Poccniickas ®@egepanus)

Hunaxun Anexcandp Anexcanoposuy - masucmpanm
@axynemem « Texnono2uuecko2o MeHeOHCMEHMA U UHHOBAYUILY
Dedepanvroe 2ocyoapcmeeHnoe asmMOHOMHOe 00PA308AMeENbHOE YUPedCcOeHUe 8bICULe20 0OPA308aHUS
«Hayuonanwvnwiii ucciedoeamenvckuil ynusepcumem UTMO»,
2. Cankm-Ilemepbype

Annomayua: cmames  NOCGAWEHA ~ MemMOOuKe — aoanmayuu  3apyoexcHvlx — OpUEeHMUPO8
aghpexmusHocmu cepeucos No NOONUCKe K YCAOBUAM POCCUNICKO20 DbIHKA MANbIX U CPEOHUX
npeonpusmuil 8 ceeMeHme npooaxc «ousHec 0na ousneca». Ilokazano, ymo pacnpocmpanHénHas
NPAKMUKA NPAMO20 NePeHOCd 3apPYOedCHbIX NOPO2O0BbIX 3HAYEHUl — OMHOUEHUS NONCUSHEHHOU
YEHHOCMU KIUeHMA K CIOUMOCIU €20 NPUGIeYeHUsl, CPOKA OKYNAeMOCMU NPUGIeYeHUs] KIUeHMA U
NOKA3amensi YOepiHCaHus 8blpYUKU — He YUumvléaem CMpYKMYPHbIX Paziuyuti Mexicoy PblHKAMU.
Cucmemamu3suposamnvl aKmyaivHvle OAHHblEe 3APYOedCHbIX ompaciesvix ucciedosanuti 3a 2024—
2026 200bl: nokazaHo, YmMo NOKA3amenb YOepUCAHUs BbIPYUKU, YACO YUMUPYEeMblll HA YPOGHE
100-110%, e Oeilicmeumenvhocmu ompadxcaem 6vl60PKYy NYOIUYHBIX KOMNAHUL, M020d KaK
Meduana Ons  YACMHBIX KOMnawuil cocmasisiem okono 82%. Ilpoanmanuzuposanvl mpu
CIMPYKMYPHBIX  PA3IUYUSA  MeHcOy 3apyOedCHbiM U  POCCUUCKUM DPbIHKAMU: 0o0Nee 8blCOKAs
CMOUMOCMb  KANUMANA, 02PAHUYEHHASE OOCMYRHOCHb GEHUYPHO20 (DUHAHCUPOBANUS U UHAS
CmMpyKmypa ommoxa KIUeHMO8 cpedu Manoco u cpednezo ousneca. Ilpednoscena memoouxa
KOJIUYeCMBEHHO20  Nepecuéma  NOpo206blX  3HAYEHUl  4Yepe3  COOMHOUWleHUe  CMABOK
OUCKOHMUPOBAHUS, 4 MAKXHCe ULTIOCMPAMUBHBILL pPACcyém, NOKA3bI8AWUL NPAKMuyecKoe
3HaQueHue aodanmayuu OJid NOSPAHUYHLIX cayyaes. Pesynbmamuvl mozym 06blmb UCHONb30BAHB
OCHOBAMENAMU U UHBECTNIOPAMU NPU OYEHKe UHBECMUYUOHHOU NPUBTIEKAMEIbHOCIU CeP8UCco8 No
noonucke 071 pOCCULCKO20 PbIHKA MANI020 U CpeOHe20 bu3sHecd.

Knrouessie cnosa: cepsucvi no noonucke, 1OHUM-3KOHOMUKA, CMOUMOCMb KANUMALA, 8eHUYPHOe
Gunancuposanue, yoepoicanue KiueHmos, Mauslil U cpeonuti busHec.

Beenenne

Korzia ocHOBaTenb pOCCHICKOTO cTapTamna, paboTalouIero o MOJIeIH MPoiaXKu IPOrPaMMHOIO
obecrieuenust kak ycuyru (mamee — SaaS, Software as a Service) B cermeHte «OW3HEC s
ousHeca» (manee — B2B, business-to-business), cBepsieT CBOI FOHUT-3KOHOMHKY C OTPACJICBBIMH
OpPHEHTHPAaMH, OH IIOYTH HEeM30eKHO oOpamiaercs K MEXIyHapOJIHBIM HMCTOYHMKAM — OTYETaM
SaaS Capital, Benchmarkit, ChartMogul, KeyBanc, Bessemer: apyroi conoctaBumoii mno riyonse
U PEryJsIpHOCTH CTATUCTUKH IO POCCHHCKOMY PBIHKY CHCTEMHO He myOuukyercs. [IpoGnema B
TOM, YTO TPSIMOW INEPEHOC IOPOTOB OTHOUIEHHS IOKU3HEHHOH IIEHHOCTH KIIMEHTa K CTOMMOCTH
ero npusiedyeHus: (LTV/CAC, Lifetime Value to Customer Acquisition Cost) Ha ypoBHE HE HMXE
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3, cpoka oxynaemocT# 3atpaT Ha npusiedeHue kiuenta (CAC Payback) ne 6onee 12—18 mecsien
win mokaszarens uuctoro yaepxkanus Bolpydkd (NRR, Net Revenue Retention) He Hmke 100—
110%, paccunTaHHBIX Ha BBIOOPKaX MPEHMYIIECTBEHHO aMEPHKAHCKMX KOMIIAHHH, B YCIOBHSA
poccuiickoro B2B-cermeHTa Majoro M cpegHero mnpeanpuHumarenbcTBa (nanree — MCII)
METOJIOJIOTUYECKH HEKOPPEKTEeH: OSTH OCHUMapkKu — HE YHHBEpCaJbHbIE KOHCTAaHTBI, a
MIPOM3BOIHASI OT KOHKPETHON CTOMMOCTH KaIlUTaNa, JOCTYITHOCTH BEHUYPHOTO ()MHAHCHPOBAHUS U
CTPYKTYpPBI OTTOKA KJIINEHTOB HAa KOHKPETHOM PBIHKE B KOHKPETHBI MOMEHT BpeMeHH. V3MeHuTCA
mr00ast N3 3TUX IEPEMEHHBIX — M3MEHHUTCSI 1 000CHOBAaHHBIN TOPOT.

Ilens craTbm — MOKa3aTh, KaK yCTPOEHBI aKTyalbHBIE MEKAYyHApOIHBIE OCHUMApKH TPEX
KITIOYEBBIX METPHK IO cocTossHMI0 Ha 2024-2026 rompl, B 4éM 3aKIIFOYAIOTCS CTPYKTYpHBIE
pasnuuus MEXIy YCIOBUSIMH, B KOTOPBIX 3TH OEHUMAapKu OBUIM IONYYEHBI, M YCIOBHSIMH
poccuiickoro B2B-prinka MCII, u npeanoxxuTh METOJUKY KOJINYECTBEHHOH afanrtaiy Noporos, a
HE WX MEXaHWYECKOro 3aMMCTBOBAHUS WM, HA00OpPOT, NMPOM3BOJILHOTO YkecToueHus. Crarbs
CTPYKTYpHpOBaHa CJIEAyIONIMM o00pa3oM: Tocie 0030pa TEOPETHYECKHMX M METOANYECKUX
HCTOYHHMKOB CHCTEMaTH3MPOBAHBI aKTyaJIbHbIE MEXIyHapOoIHble OEHUMapKu TPEX METPHK, Aajee
PacKpbITBl TPU CTPYKTYpPHBIX pa3jinuusi MEXIYy 3apyOeKHbIM M POCCHUICKMM pBIHKaMH,
Ipe/UIockeHa METOJMKa Iepecdyéra IMOpOroB C MUIIOCTPATUBHBIM UHUCIOBBIM INPHUMEPOM U
00CY>XJIeHBI OTpPaHNYEHHS PEIIOKEHHOTO TTOAX0/1a.

O030p JuTepaTypbl

TeoperndyeckuM (QyHIAMEHTOM IIOKa3aTeNls IOKM3HEHHON IIEHHOCTH KIIMEHTA BBICTYNAeT
KOHLCTIIUS YIPABJICHHUS KIMEHTaMHU KakK (PMHAHCOBBIMHM aKTHBAMHU KOMIIAHWH, npeanoxeHHas C.
I'ynroit u JI. JleMaHOM: KINHEHT pacCMaTpUBAETCA HE KaK HCTOYHHMK Pa30BOM BBIPYUKH, a KaK MOTOK
JMCKOHTUPOBAHHOI Map)KMHAJIBHOM NMPHOBUIM Ha NMPOTSHKEHUH BCEr0 CPOKa B3aUMOJECHCTBUS C
komnanueil [13]. Pa3BuBast sty mozgens, C. I'ynra, JI. Jleman u [x. CtroapT mokasanu, 4To
CyMMapHasi TO0XW3HEHHasi LEHHOCTh KIIMEHTCKOHW 0a3bl MOXET CIYXKHUTh HaJEKHOW MPOKCHU-
OIIEHKOI CTOMMOCTH KOMIIAHHMHU B LIEJIOM, YTO U CTaJI0 TEOPETHYECKHUM OOOCHOBAaHHEM IPAKTHKU
ucnonb3oBanus otHomenus: LTV/CAC kak MHAMKAaTOpa MHBECTHUIMOHHOHN HPHUBIICKATEIbHOCTH
SaaS-6usneca [14].

Mertononorust yaéra CTpaHOBOTO PHCKA MPU ONPEAEICHHH TpeOyeMol JOXOJHOCTH Ha KalHuTall
BOCXOAUT K pabote A. Jlamoapana, MPpeyIOXKHUBIIEr0 CHCTEMaTHIECKIH OAX0 K OLICHKE MPEMHN
3a CTpaHOBOW pHCK M KOMIAHWH, pa0OTalOMMX Ha pa3BUBAIOIIMXCA pbIHKax [12].
[TpuMeHUTENEHO K POCCHICKOMY (PMHAHCOBOMY DBIHKY JIMHEHHAs MOJENb OLICHKH CTPaHOBOTO
pHCKa MOJIyqniia SMIIMPUYECKyIo MpoBepKy B padote T. Bamakmanse [1], a ocobeHHOCTH pacuéra
IPEMUH 32 PUCK B MOJEIN CPEIHEB3BEIICHHONW CTOMMOCTH KamHuTana A POCCUICKUX YCIOBHH
cucrteMaTH3upoBanbl B [8] — 9T paboThl (OPMUPYIOT METOAMYECKYIH) OCHOBY JUIs
KOJIMueCTBEHHOro Tepecuéra 3apyOexHbix moporoB CAC Payback u LTV/CAC wuepe3
COOTHOIIIEHHE CTaBOK AMCKOHTHPOBAHUS, IPUMEHSIEMOT0 B HACTOAIICH CTaThe.

CTpyKTypHBIE OCOOEHHOCTH BEHYYPHOTrO (DMHAHCHPOBAHUS, OIPEACISIONUINE JOCTYHHOCTh
MOCTEYIONMX PAYHIOB KallKuTasa JJIs cTapTana, pacCMOTPEHBI B CPABHUTEILHON MEPCHEKTHBE B
pabore, nocBsAIEHHON BeHUypHOMY (uHaHcupoBanuto B CLLA [7], u B uccieloBaHUHM CTPYKTYPBI
pblHKa BeHuypHoro kanutasa [l11]. Bompocel oueHkn ~—crapramnoB, HE  HUMEIOLIUX
CTaOMIM3UPOBaHHBIX (PMHAHCOBBIX ITOKa3aTesei, PacKpbhITHI B METOAMYECKHX paborax [5; 6], a
WHBECTHITUOHHAS MTPHUBIICKATEIILHOCTH MIPOSKTOB PaHHEH cTaauu — B paborax [3; 9].

HecMotps Ha oOmMpHYIO MeETOOMYECKYI0 0a3y MO OTJENbHBIM KOMIOHEHTaM — TEOpHUH
MOKU3HEHHOM LEHHOCTH KIHUEHTa, CTPAaHOBOMY PHCKY M CTOMMOCTH KalHTala, BEHUYpHOMY
(MHAHCHUPOBAHMIO, OLIEHKE CTapTamoB [5; 6], WHBECTHIIMOHHON MPHUBIEKATEIHHOCTH IPOEKTOB
panHei ctaauu [3; 9], — B JIMTEpaType OTCYTCTBYET paboTa, HHTETPUPYIOMIAsl 3TH KOMIIOHEHTHI B
€INHYI0 METOIMKy mepecdéra KoHKpeTHbIX SaaS-merpuk (LTV/CAC, CAC Payback, NRR)
MIPUMEHHUTEIBHO K poccuiickomy B2B-pemky MCII. Oto onpenenseT BKIa] HACTOAIIEH CTaThH.

MaTtepuajbl M MeTOABI

Wnudopmannonnyro 6a3y McciaeI0BaHNS COCTABHIIM OTPACIEBBIE OTUYETHI O COCTOSIHUM PBIHKA
SaaS-merpuk 3a 2024-2026 roxmel, myOnukyemble kKommanusmu SaaS Capital, Benchmarkit,
ChartMogul, KeyBanc u Bessemer u arperupoBanHbsle B HcTo4HMKax [15; 16], a Taxoke B [17; 18].
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JlomonHUTENbHO HCIONB30BaHbI JaHHble banka Poccum o nuHamuke kiaroueBod crtaBku [4] u
aQHAJIUTUYECKHE MaTepUalibl O COCTOSIHUU POCCUICKOrO BEHUYpPHOro phiHKA [2]. MeToauyeckyro
0a3zy mepecuéra MOpPOrOB COCTaBHJA JMTEpaTypa IO OLEHKE CTPAaHOBOI'O PHCKAa M CTOMMOCTH
kamutana [1; 8; 12], a Takke pabOThI MO OIICHKE WHBECTUIMOHHOW TMPUBICKATEIBHOCTH U
CTapTanoB paHHeH cTagui [3; 6].

Merononorust MCCIENOBaHMS BKIIOYACT TPH IIOCIENOBATENbHBIX Imara. Bo-TepsbIX,
CHUCTEMaTH3alus aKTyaJbHBIX MEXIyHapoaHbBIX OeHumapkoB Tpéx merpuk (LTV/CAC, CAC
Payback, NRR) mo manHBIM 3apyOeKHBIX OTpACIIEBBIX HCTOYHHKOB C SIBHBIM pPa3TpaHUYICHUEM
MOKa3aTelel, pacCYMTaHHBIX Ha BBIOOPKAaX ITyONMYHBIX M YacTHBIX KOMIAHWH. Bo-BTOpEIX,
COTIOCTABUTEBHBINA aHAIN3 CTPYKTYPHBIX YCIOBHH, B KOTOPBHIX C(hOPMHPOBAHBI MEXIyHApOIHBIC
OeHuMapky, u ycinoBuid poccuiickoro B2B-perrka MCII mo TpéM HampaBI€HHSM: CTOMMOCTD
Kanurasia, JOCTYITHOCTh BEHYYPHOTO (PMHAHCHUPOBAHHS, CTPYKTYpa OTTOKa KIMEHTOB. B-TpeThux,
KOJIMYECTBEHHBIII mHepecuéT MOpPOroB uepe3 COOTHOLICHHE CTaBOK JAMCKOHTHPOBAHMUS,
00OCHOBAHHBI METOMOJIOTHCH OICHKU CTpaHoBoro pucka [1; 8; 12], ¢ mnocnenyromei
WITIOCTpalel MpaKTHUeCKOTo MPUMEHEHHUS aJalTUPOBAaHHBIX TOPOTOB Ha YCIIOBHOM IIPUMeEpE.

1. MexayHapoaHble 0eHUMAPKH SaaS-MeTPHK: YTO MOKa3bIBAIOT JaHHbIe 20242026 rr.

1.1. LTVICAC

Hemnesoit mopor LTV/CAC ocraércss OTHOCHUTENBHO CTAOMIBHBIM BO BPEMEHH: MUHUMAIBHO
IPUEMJIEMBIM JUI JKH3HECHOCOOHOro SaaS-Om3Heca cumraercss 3HadeHWe 3:1, a KOMIAHUH
BEpXHEro KBapTwis yaepxusatoT 4:1-6:1 [15]. Ilpu 3ToM MeaMaHHOE 3HAUEHHME MO JaHHBIM
Benchmarkit 3a 2024 rox coctaBmio 3,6:1 [17] — To ecTh THIMUYHAS KOMIIAHUS YK€ HAXOIUTCS
BOJIM3M HIDKHEH TPaHHIBI IPHEMIIEMOTO THaIa30Ha, a He C CYIIECTBCHHBIM 3a11acoM.

1.2. CAC Payback

31ecs KapTHHA 3a MOCJIEAHME TOJbl 3aMETHO YXyALIMIachk. Ecnu ucTopuuecku CTaHIapTHBIM
OcHUMapKoM cuuTamuch 12—14 mecsies, To o aaHHbIM Benchmarkit 3a 2025 ronm mMemuaHHbIH
CPOK OKYNaeMOCTH PAacXOJI0OB Ha IMpHUBJIEUEHUE KiIueHTa BbIpoc 10 1820 mecsueB [16; 18], a
[I0Ka3aTejab OTHOLICHMs 3aTpaT Ha IPOAAKU M MAapKETUHI K HOBOW T'OJOBOH INOBTOPSIOLIEHCS
Beipyuke (New CAC Ratio) Beipoc Ha 14% ron k romy W goctur meauanseix 2,00 nomin. Ha 1
JoJtap HOBOW BIpyukH [16]. IHBIMU caoBaMHu, Aake 3TaJOHHbBI aMEPUKAHCKUNA PBIHOK B 2024—
2025 romax MEpeKMs CTPYKTYpHOE YAOpPOXKaHUE NPUBJICUEHHS KIMEHTa Ha (oHEe Oojee BBICOKOH
CTOMMOCTH KaITiTaia 1 0oJiee OCTOPOXKHOTO BEHUYPHOTO (hPMHAHCHPOBAHUS, HACTYNHBIIHNX I1OCIIE
LIMKJIA TIOBBIIEHHUS IPOLEHTHBIX cTaBoK 2022-2023 ronos.

1.3.NRR

ITokazatens NRR — ncrounnk Hanbosee pacipocTpaHEHHOTO HCKa)KEHHS TIPH UCTIONIb30BAHUN
MEXJyHApOAHBIX OeHumapkoB. Yacto mmrupyembie moporu B 105-125% paccumtanel Ha
BbIOOpKaxX MyOJMYHBIX SaaS-KOMIAHUII — KPYNHBIX, 3pENbIX, C Pa3sBUTBIMH IPOrpaMMaMu
JIOTIOJTHUTEJBHBIX MPOJIAXK CYIIECTBYIOMINM KiMeHTaM (amnceina). OqHako ananu3 ChartMogul Ha
BbIOOpKe Oosiee 3500 yacTHBIX CO(TBEPHBIX KOMIIaHUH MOKa3biBaeT MeauaHHblii NRR Ha ypoBHe
82%, a BepxHUWI KBapTWiIb gocturaer vk 97% [16]. Tlopor 100%+ — 3To He MmenuaHa, a
pe3yNbTat, JOCTHXKUMBIH TOJIBKO JUIS JIMAEPOB PHIHKA; MIMPOKO HUTHpYyeMble 3HaueHus 110-115%
OTHOCSITCS K CYIIECTBEHHO OoJiee y3KOH M Hepenpe3eHTaTUBHOM BBIOOPKE ITyOIMYHBIX KOMITaHUH.
OTO pa3nuuue NPUHIUINAIBGHO BAXKHO: €CIM OPHUCHTHPOBATHCS HA IOPOT, CIPABEIUIMBBIA LIS
MyOJMMYHBIX THIaHTOB, JIF00ash YacTHas KOMIAHUS HAa paHHEH craanu OyneT cHUcTeMaTHYeCKH
CUNTATh COOCTBEHHBIE ITOKA3aTEeNId YAEp>KaHUS HECOCTOSTEIbHBIMH, XOTS IO (DAaKTy OHU MOTYT
COOTBETCTBOBATH MEJUAHE PHIHKA.

2. Tlouemy mnpsiMmoii mepeHoc 3TUX OeHUMapkoB B poccuiickuii B2B SaaS npna MCII
HEKOPPEeKTEeH

2.1. Cmoumocms Kanumana

KimoueBass craBka banka Poccum, ompenensitomias 0a30Byl0 CTOMMOCTh 3aéMHOTO W —
OTIOCPEIOBAaHHO — BEHYYPHOTO KaluTana B cTpaHe, mpounia B 2024—2026 rogax myTh OT THKOBBIX
3HageHni okono 20-21% no 14% mno cocrosuuio Ha KoHer urosst 2026 roxa [4], mocinenoBaTenbHO
cHIKasich Ha npoTsokeHun 2025-2026 romos. [Jlaxke ¢ y4€TOM 3TOTO CMATUEHHs JEHEKHO-
KPEIUTHOH NOJIMTHKKA TpeOyeMas JOXOAHOCTh Ha BEHUYpHbIH Kamutan B Poccum octaéres
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CYILIECTBEHHO BBIIIE aMEPUKAHCKOI0 aHaJIora: MPEMHUs 32 CTPAHOBOM PUCK M HU3KYIO JTUKBUIHOCTh
aKIMHA YaCTHBIX KOMIIAHUWA B POCCUHCKHMX YCIIOBHUSIX, paccuuTaHHas mo metonosoruu [1; 8; 12],
TPaJAMLIMOHHO oOlLieHHBaeTcsa B aAuamnazoHe 20-25% romoBbix mpoTuB TUNMYHBIX 10-15% nmst
COIOCTaBUMOM CTaJIMM Ha aMepHKaHCKOM pbiHKe. MexayHapoansle 0enumapkun CAC Payback u
LTV/CAC — 370, 10 CyTH, CIICACTBHE ONPEACIEHHON CTOMMOCTH KamuTana: Ipu 6osee BHICOKO
CTaBKE AMCKOHTHPOBAHMS OAMH M TOT K€ JICHEXKHBIN ITOTOK, OTIOKEHHBIH Ha OoJee MO3IHUH CPOK,
CTOHUT MEHBIIE CETOTHS, a 3HAYNT 0OOCHOBAHHBIM MOPOT OKYNIaEMOCTH JOJDKEH OBITH KOpoUe, a He
TaKUM K€, KaK Ha PBIHKE C Oosee NemEBBIM KAalUTaIOM.

2.2. locmynnocmo 6eHuypHO20 pUHAHCUPOBAHUA

Poccuiickuii BeHUYypHbII pBIHOK KapAWHAJIBHO OTJIMYAETCS OT aMEPUKAHCKOTO HE TOJBKO IIO
CTOMMOCTH, HO W IIO JOCTYMHOCTH KamuTaga — CTPYKTypHBIE OCOOEHHOCTH 3TOTO pPBIHKA
cuctematruecku paccMoTpensl B [7; 11]. ITo utoram 2025 roga 06bEM BEeHUYPHBIX UHBECTULIUN B
Poccun cocraBun nopsinka 146 muH nomt. (cHmxkenue Ha 18% rom k roay) [2]. dus cpaBHEHHS,
r7100aJIbHBIH BeHYYpHBIN phIHOK B 2025 romy BeIpoc Ha 47%, mo 469 mupa noin. [2]. Ilpu sTom
POCCHICKHI BEHUYPHBIH PHIHOK CTPYKTYPHO CKOHIIEHTPUPOBAH: 0KOJO0 95% coBOKymHOTO 00bEMa
BiIOXKeHHH mpuxonutcss Ha MockBy u Caskr-IletepOypr, a crapramsl, paboTaroniie B CETMEHTE
B2B, npuBnekaroT NOAABISAIOLIYI0 YacTh COBOKYIMHOrO 00bEMa MHBECTHIMH oTpaciu [2] — TO
eCTh 3a IpenesiaMH Y3KOro Kpyra CTOJIMYHBIX B2B-IIpoekToB BEpOATHOCTH IPUBICUCHUS
MOCJIEAYIONIETO payHAa (UHAHCHPOBAHMS KpailHe Mana. OTO NPHHIUINAIBHO MEHSET
JIOITYCTHMYIO JIOTHKY IIOCTPOCHHMS OM3HECa: Ha PBIHKE C TIyOOKHM M IPENCKa3yeMbIM JOCTYIIOM K
KaIuTally OCHOBATEJb MOXET M03BoNIUTh cebe Oonee mmuHBIN CAC Payback u Gonee ckpomHBrii
LTV/CAC B pacu€re Ha TO, YTO KAacCOBBIH pa3phlB OyAeT 3aKPHIT CICAYIONINM PAayHAOM IO
MOMEHTa, KOI/la OTJIOXEHHas IIEHHOCTh KJIMeHTa OyaeT peanuzoBaHa. Ha poccuiickom pblHKe
MCII SaaS Ttakas cTparerust KpailHe pUCKOBaHHA: OTCYTCTBHE HAJIEXKHOIO JIOCTyma K
nocneayoneMy (GUHaHCUPOBAHHUIO O3HAYAET, YTO OM3HEC-MOJIEINb JIOJDKHA OBITh CaMOOKYIaeMOii
Ha COOCTBEHHBIX JECHEKHBIX MOTOKAX CYLIECTBEHHO PAHBILE, YEM ITO JOIYCKAET MEXyHApOHbINA
OeHuMapK.

2.3. Cmpykmypa ommoka Knuenmog

Kimmentckas 6a3a poccuiickoro B2B SaaS B cermente MCII cOCTOUT MPEeHMYIECTBEHHO U3
MalBIX W CPEJHHX MPEANPUATHH, SKOHOMHYECKH Ooyiee BOJIATHIBHBIX, Y€M KOPIOPATHBHBIC
KJIMEHTHI KPYIHBIX SaaS-mnatdopM, Ha BEIOOPKE KOTOPBIX CTPOSATCS MEXKIyHapOoJHbIe OCHUMAPKH
NRR. bonee BbIcoKast 4yBCTBUTEIBHOCTh MaJIOTO OM3HECa K MAaKpOAKOHOMHYECKHM KOJEeOaHUSIM
TpaHCIHpYeTCs B CTPYKTYpHO Oosiee BBICOKHMH Jiormdyeckuii orTok (logo churn) mo cpaBHeHmIo
MEXAYHApPOIHBIM 3TaJIOHOM JUISI CONOCTaBUMOTO cermMeHTa. COOTBETCTBEHHO, OPHEHTALUsl Ha
MexIyHapoaHeli MenumaHHeli NRR B 82% pans wacTHeIX KommaHui [16] Bcé paBHO MOXKeT
OKa3aThCs 3aBBIIICHHOW NMPUMEHUTENBHO K poccuiickomy MCII-cermeHTy, rie Jake Moka3aTellb
BasoBoro yaepxanus Beipyuku (GRR, Gross Revenue Retention) 6e3 yuéra arnceiina 3aciayxuBaer
OO0JIBIIET0 aHATUTHYECKOTO BHUMaHHUs, 4eM NRR, MOCKOIBKY IKCITaHCHOHHAS BRIPYYKa B CETMEHTE
Masioro OHM3Heca CTPYKTYPHO MEHee JOCTyNHa, 4YeM B padoTe ¢ KPYIMHBIMU KOPIOPATUBHBIMU
KIIMUEHTaMH.

3. Meroauka agantauuu: TPU NPUHIUIA

3.1. CAC Payback: nepecuém uepes ghakmuueckyio cmoumocmsy Kanumania

Mexnaynaponueiii 6eaumapk CAC Payback — 3To, Mo cyTH, SMIHPHYECKH CIOKHBIITUACS
OpPHEHTHp, OTPaXKAIOIINI, KaKOW CPOK OKYyNaeMOCTH WHBECTOPHI TOTOBBI (DMHAHCHPOBATH MNpHU
HUCTOPUYECKH CIIOKUBIICHCS CTOMMOCTH KaluTajla Ha aMEepUKaHCKOM pbIHKe. Ananranmus K
JIPYyTOMY YPOBHIO CTOMMOCTH KaIlUTajla MOXET OBITh BBINIOJIHEHA 4epe3 MPOCTOE COOTHOIICHHE
CTaBOK JHCKOHTHPOBaHUS, 00OCHOBaHHOEe Metojoioruedt [1; 8; 12]: 4roObl coOXpaHHUTH
SKBHUBAJICHTHYIO TIPUBEAEHHYIO IIEHHOCTh JIEHEKHOI'O TIIOTOKA, CPOK OKYMAaeMOCTH JOJDKEH
COKpAIIaTHCS MPOMOPIIMOHATIBFHO POCTY TPeOyeMOn JOXOIHOCTH.

Ecmn mpunsate MexayHaponusiii opuentup CAC Payback na ypoeme 18 wmecsmes npu
MOJIpa3yMeBaeMO CTOMMOCTH KamuTaja okoio 12% TomoBBIX (THOHMYHOE 3HAYEHHE JJIS 3PENIoro
SaaS-cermenra CIIIA), To At pOCCHHCKOTO PHIHKA MPU CTaBKE JUCKOHTUPOBAaHHUSA OKoyo 25%
TOJIOBBIX 9KBHUBAJIECHTHBIN [0 CO3/1aBA€MOM CTOMMOCTH CPOK OKYNAaeMOCTH COCTaBUT IMpUMEpHO 18
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x (12/25) = 8,6 mecsilia — TO €CTh aJaNITUPOBAHHEII MOPOT JOJKCH OBITh MPUMEPHO BABOE KOPOUE
MEXyHapOAHOrO, a HE paBeH eMy. JTO He MNPOU3BOJIBHOE YKECTOYECHHUE, a MPSIMOE CIEJICTBHE
GoJiee BBICOKOM CTOMMOCTH JICHET BO BPEMEHH Ha POCCHHCKOM PBIHKE.

3.2. LTV/CAC: nonpagka Ha 02paHuieHHOCMb 6€HUYPHO20 (YPUHAHCUPOBAHUSA

ITockonbKy BEpOSITHOCTh MPUBIEUEHUS IMOCIEAYIOIIETr0 payHAa Uil IOKPBITUS KacCOBOTO
pa3pbIBa Ha POCCHIICKOM PBHIHKE CYIIECTBEHHO HMKE, 4YeM Ha aMepukaHckoM [2; 7; 11], memeBoit
LTV/CAC nmns poccuiickoro B2B SaaS B cermente MCII nomxer 3axiiafpBaTh OOJBINNI 3amac
MPOYHOCTH, YeM MEXIyHApPOIHBIM METUaHHBIH ypoBeHb 3,6:1 [17]. Ecim MexmyHapOmHBIH
opueHTHp popMupyercs B mpenmnonoxxeHun, 9ro yacts kommnanuii ¢ LTV/CAC okoio 3:1 moxuBET
JI0 YNy4IICHHS IOKa3aTeled 3a CuéT MOcHexyromero (UHAHCHPOBAaHMSA, TO B YCIOBHAX €TO
MPaKTHYECKOTO OTCYTCTBHUSI Ul OOJNBIIMHCTBA NPOEKTOB BHE Y3KOTO Kpyra CTONMYHBIX B2B-
CTapTanoB pa3yMHO OPUEHTUPOBATHCA HA BEPXHUN KBAPTUIb MEXKAYHAPOJHOIO pacHpeeeHus —
4:1-6:1 [15] — xak Ha MUHUMAJBHO MPUEMJIEMBIH, 8 HEe JKeTaTeIbHbIH YPOBEHb.

3.3. NRR/GRR: nonpagxa na cmpykmypy ommoxa ¢ cecmenme MCIT

ITockonbKy Jaxe CKOPPEKTUPOBAaHHBIA MEXAYHAapOAHBIA MeAuaHHbl opueHTHp 0 NRR
(82%) paccuutan Ha OoJiee ycToitunBoi, ueM poccuiickuit MCII-cermenT, knueHTcKol 0ase [16], a
9KCIIAHCUOHHAS BBIPYYKa B 3TOM CETMEHTE CTPYKTYpHO MEHee JIOCTYyIHa, aJallTUPOBaHHAs MOJENb
nmovkHa cMmemaTh Gokyc ¢ NRR Ha ympammseMocTs Jormueckoro ortoka W mokaszarenb GRR.
[paktndeckuit opuweHTHp Ansd poccuiickoro B2B  SaaS, pa6oraromero c¢ MCII, momkeH
(opMupoBaThCs HE OT MEKAYHApOAHOTO IIOpOra CBEpPXY BHHU3, a OT aHaInW3a KOHKPETHOH
ycToiiunBOoCTH OM3HECA IENEBHIX KIHUCHTOB B OTpPacid — COOTBETCTBEHHO, IeneBoil NRR B
muamazoHe  95-105% s  aToro cerMeHTa TpeAcTaBIseT co0oil  He  OTCTaBaHHWE OT
MEXAYHapOIHOTO Taj0Ha, a PEUTMCTUYHYIO aJlallTallMI0 K CTPYKTYPHO MHOW KITMEHTCKOI Oase.

4. InnocTpaTUBHBIN NPpUMep NPUMEHEHHsT aJaNTHPOBAHHBIX 0eHUMAPKOB

PaccmoTpuMm ycnoBHBIN poccuiickuil B2B SaaS-npoext ans cermenta MCII ¢ mokasaresnsimu,
ONMM3KMMHU K TOPOTOBBIM 3HAUEHMSIM: CpPeOHMH N0oXoa Ha kimeHTa B Mecsn (ARPU, Average
Revenue Per User) — 5000 py6.; BamoBas Mapxa — 75%; CpeaHEB3BEIIEHHAS CTOMMOCTh
npusnedenus kimenta (CAC) — 12 000 py6.; mecsunblii 0TTOK — 8%. Ilokn3HEHHAs! LIEHHOCTD
kiueHTa 0e3 quckoHTHpoBaHus coctaBut LTV = ARPU x Banosas mapsxa / Otrrok = 5000 x 0,75 /
0,08 = 46 875 py6. OrHomenne LTV/CAC mpu stom paBHO 46875 / 12000 = 3,9 — 3HaucHHE
BBIIIIE MEXIYHAPOIHOH MenwaH®I (3,06), HO HIKE aJlalTHPOBAHHOTO poccuiickoro mopora (4:1).
Cpoxk okxynmaemoctu CAC Payback = CAC / (ARPU x Baimosas mapska) = 12000 / (5000 x 0,75) =
3,2 MecsIa — ¢ 3amacoM yKJIaJbIBacTCs U B MeXayHapoaHbIi (18—20 Mec.), n B aganTUpOBaHHEIHA
(£ 9 mec.) moporm.

OTOT mpuUMep TMOKa3bIBAET, YTO IMPAKTHYECKOE 3HAUCHHWE aJaNTallid IPOSBISETCS HMEHHO B
MOTPAaHWYHBIX CIIy4dasx: KOMIIaHHS, KOTOpas IO MEXIyHApOAHBIM KPHUTEPUSAM BBITJISENA ObI
npuemiiemoit (LTV/CAC uyTs BbIme MenuaHsl 3,6), 0 aJalTHPOBAHHOMY POCCHUICKOMY KPHTEPHUIO
Tpebyer momojHuTeabHOM pabdoTel Hax cHmkeHneM CAC wmum poctom ARPU 10 mepexoma k
aKTHBHOMY MAacUITaOMPOBAaHMI0 — U3-32 CTPYKTYpHO Oo0Jjiee BBICOKOM CTOMMOCTH KamHTajla U
OTPaHMYCHHOTO JOCTYMa K MOCCAYIOeMY (HMHAHCHPOBAHUIO, OOOCHOBAHHBIX B pasieiax 2 u 3.
ITpu atom nokazatens CAC Payback B taHHOM npumepe He sIBISETCS OTPaHUYHMBAIONINM (HaKTOPOM
HH TI0 OJJHOMY M3 MOpPOTOB, YTO WILTIOCTPUPYET BAKHBIM METOANYECKHI BBIBOJ: aJlaNTals pa3HbIX
METPUK TPOEKTa MOXET JaBaTh pPa3HOHANPABIECHHBIE CHUTHAIBI, M WTOTOBOE DEIICHHE JOJDKHO
OMUPaThCS Ha COBOKYIHOCTb MTOKa3aTeNe, a He Ha OJJUH U3 HUX.

Jnst KoHTpacTa paccMoTpuM Oojiee KOMQOPTHBIA CIEHapui C TEMH JK€ HCXOJIHBIMU
napameTpamu, KpoMe OJHOTO: IMyCTh BajoBas Mapxa cocTaBisieT 82%, a MeCIUHBIA OTTOK CHIDKEH
1o 5% 3a c4€t Oosiee 3pesoro MPOoIyKTa W MydIied paboThl ¢ yaepkaHueMm kiueHToB. Torma LTV
= 5000 x 0,82 / 0,05 = 82 000 py6., a LTV/CAC = 82000 / 12000 = 6,8 — moxa3aTens yBepEHHO
MIPEBBIMIACT HE TOJBKO MEXKIYHApOIHBIH, HO M aJaNTUPOBAHHBIM pOCCHHCKUN mopor (> 4:1), a
CAC Payback = 12000 / (5000 x 0,82) = 2,9 mecsana octaércs ¢ OOJNBIIUM 3armacoM HIke 9
MecsaeB. CormocTaBiIeHne IBYX CIIEHAPUEB MOKA3bIBAET, YTO CHIHKEHHE MECSIHOTO OTTOKa ¢ 8 110
5% npu npounx paBHbIX ycnoBusx noseimaer LTV/CAC noutu BgBoe — TO €cTh yIIPaBiIsIeMOCTb
orroka kimeHtoB B cermeHTe MCII sBisercss mns poccumiickoro B2B SaaS-mpoekrta Oosee
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YYBCTBUTEJBHBIM pblYaroM, 4eM TOYEYHOE CHI)KCHME CTOMMOCTH IIPHMBJICYCHUS KJIMEHTa, WU
JIOJDKHA OCTaBaThecsl B (POKyce YNpaBIEHYECKOr0 BHUMaHHMS JaKe NMPH (OPMAIbHO NMPUEMIIEMBIX
snayeHusx LTV/CAC u CAC Payback.

5. Ceopnast TabjMna agantanuu 6eHYMapKOB

Tabruya 1. Aoanmayusi MescOYHAPOOHBIX OEHUMAPKO8 SaaS-MempuK K YCI08UsAM poccutickoeo B2B-pvinka

MCII.
AZanTHPOBAHHBIH
MesxayHapoaHbIi OPHEHTHP 1JIst
Merpuka | o, amapk (2024-2026 rr.) Jloruka agantauusu poccuiickoro B2B
SaaS MCII
OTpaHUYEHHBIN JOCTYT K
menuana 3,6:1; Tomn- MTOCJIEIYIOIIEM > 4:] xaK MUHMMAJIbHO
LTV/CAC YIOTEMY
kBapTuib 4:1-6:1 [15; 17] (uHAHCHPOBaHUIO TpeOyeT IIpUEeMIIEMBIH ypOBEHb
3amaca NpOYHOCTH
CAC nepecu€T yepe3 0ojiee BEICOKYIO
meauana 18-20 mec. [16; 18] |  croumocts KarnuTana (= 25% <9 mec.
Payback 110
npotus = 12%)
MeIuaHa IS YaCTHBIX Golce BoNATIIbHAs Gasa 95-105%, ¢
NRR xommanuit 82% (ae 110%+, cmentos MCIL. orpanmdcuussi | PAOPHTETOM GRR Hag
CIIPaBEIMBBIE TOJIBKO TSI HoTen I/Ia31 ;rrl)ceﬁna NRR kak KOHTpOJIbHOM
MyOIMYHBIX KOMITaHuit) [16] H METPHUKH

Cocmasneno asmopom.

6. OrpaHu4eHus MPeJJI0KEHHOI0 MOJAX0a

Meroauka mepecuéra yepe3 COOTHOLIEHHE CTaBOK JHUCKOHTHPOBAHWS — YIPOINEHHWE, a He
cTporasi (pMHAHCOBas MOJEJb: OHa HE YYMTBHIBACT Pa3U4Ks B CTPYKTYPE ACHEKHBIX TOTOKOB, HE
OTpaXkaeT OTpacieBylo creluduky KOHKpeTHoro B2B-cermMeHTa M He 3aMEHSET MOJHOLIEHHOE
ClleHapHOEe MojenupoBanue. Kpome Toro, MeXIyHapoaHble OEHUMapku camMu 10 cebe
HecTabmibHbl BO BpeMenu — yxyameHue CAC Payback ¢ 12-14 mo 18-20 wmecsieB Ha
aMepuKaHCKOM pbIHKe 3a 2022-2025 roasl MOKa3bIBAET, YTO AAXe HTAJOHHBIN PHIHOK MOJBEPKEH
IUKITUYECKUM U3MEHEHHUSIM CTOMMOCTH KanuTania [16; 18], a 3HauuT, afanTupoBaHHbIE POCCUNCKHE
MOPOTH TPEOYIOT PEryJsipHOTO IepecMOTpa BCIEN 332 TPACKTOpUEH KIIIOYEBOW CTaBKH, a He
pas3oBoro pacuéra Ha cTapre npoekTa. HakoHen, HM OfMH U3 TPEX CKOPPEKTUPOBAHHBIX MOPOTOB
HE YYUTHIBAET Pa3sIMuusl B CTOUMOCTH M JOCTYITHOCTH KBAJIM(HUIMPOBAHHBIX KaJIPOB, B 3PEIOCTH
KaHaJIOB TPHBJICYECHNUS KIMEHTOB U B PETYIATOPHON cpesie — 3TH (pakTopbl TpeOYyIOT OTAEIBHOM,
crnenupuIHON I oTpaciu KannOpoBku. Kpome TOro, mnpeiuioskeHHbIE OPHUEHTHPHI INOIY4EHBI
METOJIOM JIeTyKTHBHOTO Nepecyéra OT 3apyOe)KHBIX MeJIHaH, a He MyTEM MPSAMOT0 SMIHPHUIECKOTO
HabmroeHus 3a BBIOOPKOHM poccuiickux B2B SaaS-xomnanmit B cermente MCII — mo mepe
HaKOMJICHUS TaKOil CTaTUCTHKH (HAaIpUMEp, CHWIAMH OTPACJIeBBIX  AacCCOLMAIMNA WM
KOHCAJITUHTOBBIX KOMIIAHHUH) a/laliTUPOBaHHbIE MOPOTH JIOJDKHBI OBbITh BEpU(HIMPOBAHBI M MPU
HEOOXOJNMOCTH CKOPPEKTHPOBAHbI M0 (haKTUYECKUM JIaHHBIM, a HE TOJBKO MO IPOM3BOAHON OT
CTOMMOCTH KaInuTaia JIOTHKE.

3aki0ueHne

[Ipsimoe 3anmcTBOBaHMEe MexryHapoaubix oenumapkoB LTV/CAC, CAC Payback u NRR s
oneHku poccuiickoro B2B SaaS-npoexra B cermente MCII MeTo1010THUECKH HEKOPPEKTHO IO
TpéM NpHuyMHaM: OoJjiee BBICOKAs M JIMIIb HEJAABHO HayaBIlas CHMU)KATHCS CTOMMOCThH KallUTala,
KpaTHO Ooiee y3KMA M KOHIEHTPHUPOBAHHBIH BEHUYPHBI DPBIHOK, PE3KO OrpaHUYMBArOLINNA
BO3MOXKHOCTh TIOJIaraThCsl Ha IOCIEAYIONME payHAbl (MHAHCUPOBAHMS, M CTPYKTYPHO HHOH
Mpo¢WIF OTTOKA KIMEHTOB B CETMEHTE MaJloro M cpeaHero OmsHeca. IIpemmoskeHHass MeTOIMKa
amanranmu  — nepecuér CAC Payback depe3 cooTHOmIEHHE CTaBOK JAHCKOHTHPOBAHWSA,
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noseimienue nenesoro LTV/CAC no BepxHero KBapTHIISL MEXIYHApPOJHOI'O PaclpelesicHus] U
cmenienne gokyca ¢ NRR va GRR — naér obocHoBaHHBIE, @ HE TIPOU3BOJIBHO YXKECTOUEHHBIE
opuentupsl: agantupoBannslii CAC Payback Ha ypoBHe okono 9 mecsnes, LTV/CAC He Huxe 4:1
n NRR B junamazone 95-105% okasbIBaroTcsi CYIIECTBEHHO OJIMDKE K  INPAaKTHKE,
JOKYMEHTUPOBAaHHOM  Ais  ycHemHsIX poccuiickux B2B  SaaS-mpoekro [10], uem
HETIEPEeCUNTAaHHbIE MEXKIyHapoJHbIE MeauaHbl. VIIIIOCTpaTHBHBIM pacdéT MOKasad, dTo
MPaKTHYECKOE 3HAUCHHE aJaNTallly MPOSBISETCSA NPEKAE BCETO B MOTPAHMYHBIX CIydasx, KOTAa
MOKa3aTe NPOEKTa OJIM3KU K IMOPOTOBBIM 3HAYECHHSM, a HTOTOBOE PEHICHHE JOJKHO ONMUPATHCS
Ha COBOKYIHOCTh METPHK, a HE Ha OAHY U3 HUX.
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INTEGRATION OF Al TOOLS INTO PRACTICAL CLASSES IN
HIGHER MATHEMATICS: TASKS FOR VISUALIZING ABSTRACT
MATHEMATICAL OBJECTS
Trukhanova N.P. (Russian Federation)

Trukhanova Natalya Petrovna — PhD in Education, Lecturer,
DEPARTMENT OF HIGHER MATHEMATICS,
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RYAZAN

Abstract: Visualization is an essential component of the methodological system for teaching
mathematics. It significantly facilitates the comprehension of abstract concepts, enhances the
quality of material assimilation, and fosters mathematical thinking. The integration of graphical Al
tools (including their combined use with graphing calculators) into practical classes in higher
mathematics simplifies the visualization process and increases its accessibility for all participants
in the educational process. The advantages of this approach include an effective presentation of the
material, minimal user preparation requirements, and a high speed of result generation.

Keywords: Al tools, graphical neural network, graphing calculator, practical class, visualization,
mathematics education, Al hallucinations.

HUHTEI'PAIIUA UN-UHCTPYMEHTOB B IPAKTUYECKHUE 3AHSTUSA
IO BBICIIEA MATEMATHKE: 3AJIAHUSI HA BU3YAJIM3ALIUIO
ABCTPAKTHBIX MATEMATHYECKUX OFBEKTOB
Tpyxanosa H.IIL. (Poccuiickas @exepanus)

Tpyxanosa Hamanvs Ilemposna — kanouoam nedazo2udeckux HayK, acCucmeHm,
Kagedpa svlcuieti MamemMamuxu,
Pszanckuii cocyoapcmeennwiti paduomexnuyeckutl ynusepcumem umenu B.@. Ymkuna,
2. Pasanv

Annomayus: euzyaruzayus  AGNAEMCA  BAJCHLIM — DAEMEHMOM  MemOOUYecKou  cucmembl
npenodasanus mamemamuxu. OHna cywecmeenno obrecuaem Gocnpusmue aOCMPAKMHBIX
NOHAMULL, NOGLIUIAET KAYeCMBO YCEOCHUSL MAEPUANA U PA36UBaent MamemMamuyeckoe MoliieHue.
Humeepayus epapuueckux HH-uncmpymenmog (6 mom uucie 6 COHemanuu ¢ zpaguyeckumu
KANbKYIAMOpamu) 6 npaKxmuyeckue 3auamusi no 8blcuiell Mamemamuke Nno360sem Ynpocmums
npoyecc NOCMPOEHUs  GU3YVAIUAYUU U NOBbICUMb ee  OO0CMYNHOCMb Ol YYACMHUKOS
obpasosamenvhozo npoyecca. Ilpeumywecmsea nooxooa — dpgexmuoe npedcmasnenue
mamepuanda, MuHUMANbHble MPebO6aHUs K NOO20MOBKEe NONb306AMeNs U GblCOKASL CKOPOCHIb
NONYy4eHUs pe3yibmamd.

Kniouesvie cnosa: UH-uncmpymenmul, epaguueckas mueiipocemv, epaguyeckuti KaibKyisAmop,
npaKkmuieckoe 3aHamue, 6U3YAIU3AYUA, Mamemamuueckoe obpasoeanue,  2AINOYUHAYUU
Helipocemu.

WHcrpymeHTHl Ha 0a3e  MCKYCCTBEHHOTO HHTEIUIEKTa HNPUOOpETaloT Bce  OOJBIIYIO
MONYJIAPHOCTE B OOpasoBaTenbHOW cpene. CrTpeMHTeNbHOE pasBUTHE  (YHKIIMOHAIBHBIX
BO3MOKHOCTEH T'€HEPAaTUBHBIX HEHpoceTell MO3BOJSET YCHEIHO NPUMEHATh UX Ha MPAKTUUYECKUX
3aHATHAX MO BbICIIEH MareMaTuke. Ha ceromHsIIHMI AEHb CTalo pealbHbIM BU3YallU3UPOBATh
a0CTpaKTHBIE MaTeMaTHYeCKHe OOBEKTHI C IOMOIIbI0 TpadHUecKUX HEHpOCEeTeH, MPOCTO 3a]aB
TEKCTOBBIH 3ampoc (IPOMITT) ¢ MOOMIIBHOTO YCTPOHCTBA. JTO 3HAYUTEIHHO OBICTpEE U MPOIE, YeM
pa3bupatbcs B TPOTPaMMHBIX Kofax (Hampumep, Python) wnmm wm3ydaTe moKymeHTanmuio M
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¢ynkuonan Mathcad. Mcronbs3oBanue B csa3ke rpagudyeckux UM-nHCTpyMEHTOB M rpauyecKkux
KaJIbKYJISITOPOB II03BOJSIET OpPraHM30BaTh Ha IPAKTUKYME COJCPXKATENbHYI0 M HarJLIIHYIO
y4eOHyI0 paboTy, OCOOEHHO B TeX pa3jienax BBICIICH MaTeMaTHKH, Tl BU3yalbHOE IIPECTABICHHE
MOHATHH CYIIECTBEHHO 00JIET4aeT UX YCBOCHHE.

3ajaHus Ha BH3YalM3alMI0 a0CTPAKTHBIX MAaTEMaTH4eCKUX OOBEKTOB SBISIOTCS XOPOILICH
OCHOBOW Ml OKCIIEPHUMEHTOB M0 BHeApeHHI0 WMU-WHCTpyMeHTOB B y4eOHBIH mpoliecc.
HarnsagHocTh ¥ KpacOYHOCTH PELIEHHS COBMECTHO C OBICTPBIM, TOPOI HEOXKNUIAAHHBIM PE3yIHTaTOM
paboTBl HEWPOCETH OTKPHIBAIOT OOJNBINOE TIOJNE Ui COBMECTHOW TBOPYECKOH AEATENbHOCTH
IpernoaaBaTeNs U CTyJACHTOB. [IpudaemM ommOKH, KOTOPBIE 9acTo JOMYCKaeT HeHPOCeTh, 0COOCHHO B
PELICHUH CIIOKHBIX HECTAaHJApPTHBIX 3ajJad, TaKXkKe HMEIOT 00pa30BaTEIbHYI0 LEHHOCTb.
IIpenomaBarenb MOXKET MCIIOIB30BATh UX IJISI PA3BUTHS KPUTHIECKOTO MBUICHHS 00YYarOIIUXCS —
B YaCTHOCTH, HAYYUThb CTYACHTOB KPUTHYECKH OIIEHUBATH CTCHEPUPOBAHHBIN KOHTEHT, YTO B
HacTosilllee BpeMsl SBISIETCS BEChbMa akTyaslbHbIM. [loMHMO 5TOro oOyuaromecs MHONy4aroT
BO3MOXXHOCTh OTpa0OTaTh IPAKTHYECKHE HABBIKM B (OPMYJIMPOBAHMM YETKUX 3aIPOCOB K
HelpoceTH, 4YTOOBI MOJydYaTh KOPPEKTHBIE pe3yibTaTbl. BaKHO OTMETHTH clienyomee —
uHTerpauust UM-uHCTpYMEHTOB B yueOHBII IIpoliece MpearoaraeT ux UCIoIb30BaHNe B Ka4eCTBE
JIOTIOJTHUTENBHBIX HMHCTPYMEHTOB, a HE KaK 3aMeHy (yHIaMEHTaJIbHBIX METOJOB OOy4YeHHs.
Heo6xoanMo y4uTHIBaTh I€7€CO00pPa3HOCTh NMPUMEHEHHS TOro Wi uHoro MM -uHCTpyMeHTa ais
Ka)KJJOM KOHKpETHOU TeMbl [1; 2].

[epeuncnuM HeKOTOpHIE M3 TpadUUECKUX HeWpoceTed, MOMYIAPHBIX Ha CErOAHSIIHWN JCHB:
GPT Image 2, Nano Banana 2, Graphy, Julius Al. Yka3zaHHBIE HEHpPOCETH MOTYT YCIECIIHO
UCTIONB30BAThCS UISl BU3yalM3allid MaTeMaTHYeCKHX aOCTPAKTHBIX TOHATHH Ha NPaKTHYECKUX
3aHATUSX 10 BBICIICH MareMmaTuke. EJIMHCTBEHHBIM HEZOCTATKOM SUIIETCS OTpPaHUYCHHBIN
OecriaTHBIM JOCTYI TOJb30Baresieil K AaHHBIM cepBucaM. Hampumep, HekoTopble miatdopmbl
MPEIOCTABIISIOT TOJIBKO JBa OECILIATHBIX 3arpoca B JeHb WK 15 OecruiaTHBIX 3alpOCOB B MECSIIL,
HO 3TOTO BIOJHE JOCTaTOYHO IJIS OJHOTO ayAWTOPHOTO 3aHATHA. XapakTepHOH OCOOCHHOCTBIO
MePEUUCICHHBIX HEHpOCeTeil SIBISETCST TO, YTO OHM T'€HEPUPYIOT M300pa)KCHUS 10 TEKCTOBOMY
omucanuo (mpomnry). Ux 3¢h(HekTHBHOCTh 3aBUCHT OT KayecTBa MPOMITA U CHCUU(BUKU 3a7auu,
IpU 3TOM TIPEIYCMOTPEHO pEAaKTHPOBaHWE MOJIYyYCHHOro pe3ynbTara. llepex reHepamumen
n300pakeHnss rpauyeckue HEHPOCETH AaHAIM3UPYIOT IPOMIIT, NPOAYMBIBAIOT KOMIIO3HIIHIO,
pacIpenensioT 00bEKTHl, MPOBEPSIOT JIOTHYECKHE CBs3H. KpoMe Toro, ecim cBOMX 3HaHMI He
XBaTaeT, HEMpPOCeTH caMH OOpaINAIOTCs K JIOTOJHUTEIbHBIM HH()OPMALMOHHEIM pecypcaM CeTH
uHTepHeT. L{eHHoCTh rpaduyecknx HeHpoceTel 3aKiIIoYaeTcss B TOM, YTO OHHM PEIIAIOT HE TOJBKO
TOTOBBIC 3aJa4d C 33JaHHBIMM YHCIOBBIMH JaHHBIMH, HO W CaMH COCTAaBISIOT 3ajJadyH,
OCHOBBIBAsICh Ha MPEAJIOKEHHBIX B IPOMIITE MOACKa3Kax (TI0KEJIAHHUAX MOJIb30BATEsN).

IIpusenem mpumep ucnoip3oBanuss GPT Image 2 npu n3ydeHHH BEPTUKAIBHBIX aCHMITOT —
Ba)KHOT'O 3JIEMEHTA UCCIIeJOBAaHUS TPA(UKOB (QYHKIHH.

3anaume. Ilpuoymamev Qynkyuio ¢ 3A0aHHBIMU KOPHAMU U 3A0AHHLIMU BEPIMUKATLHBIMU
acumnmomamu [3].

D710 3a7aHle OTHOCUTCS K KOHCTPYKTHBHBIM 3a7a4aM MOBBIIIEHHOTO YPOBHS CJIO0XXHOCTH.
OOyuaromnyecs: He IPOCTO UCCIENYIOT TOTOBYIO (PYHKINIO, HO M KOHCTPYMPYIOT €€ IO/ 3a/laHHbIe
CBOHCTBA. DTO YCHIMBAaeT MOHMMAaHHWE TOTO, KakK 3JEMEHTHl (OPMYJBl BIMSAIOT Ha Tpaduk.
CrueHapuii peleHns 3alaHusl MOXET pPa3BUBATHCS 110 JBYM HANPABJICHHUSM B 3aBUCUMOCTH OT LIEJN
ypoKa:

1) caMOCTOSITENbHBIA IOWCK PEIICHUS! CTYAEHTAMHU I10Jl PYKOBOACTBOM IIpENoaBaTelsl C
MOCIIEAYIONEH JeMOHCTpaIled BO3MOXKHOCTEeH rpadudueckoii Helpocetn (910 Hambosee
METOIUYECKH IIPUEMIIUMBbIII BapHaHT);

2) paboTa ayIUTOPHH C 3alaHEM HauYMHAETCS cpa3y Mocye 3armpoca K HeiipoceTH.

B pamkax ctathu paccMoTpuM BTOpoi BapuaHT cueHapus. Chopmymupyem mpomnt s GPT
Image 2: «llpudymaii ¢ynxyuro ¢ 3a0aHHBIMU KOPHAMU U 3A0AHHLIMU BEPMUKATLHLIMU
acumnmomamu. Ilycme Oyoem mpu KopHsa u mpu acumnmomsl. Hanuwu ee ananumuueckoe
sadanue. Illocmpoii epagux smoii pyuxyuu. Ha uzobpasicenuu uemxo omoopasu: ocu KOopouHam c¢
noonucamu (X — oce abcyucc, y — 0Cb OpOUHAM), HAYALO KOOPOUHAM, OMMEMKY eOUHUYHO2O0
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ompeska. [loonuwu Ha epaguke uucio8ble 3HAYEHUsT KOPHEU QYHKyuu u abcyuccel mMouex
nepeceuenus epmuKaibHoix acumnmom ¢ ocoto OX (3adati makyo yuxyuro, umobsl 3mu yucia
ObLIU YenbIMLL)».

[MosyueHHBIH pe3yIbTaT MPEACTABICH Ha PUCYHKE 1:

AHanutuyeckoe 3agaHune yHKUnK:
= (x+2)(x- [)(,\: -4)
(x+1D(x-2)(x-3)
KopHu dyHKuum (Hynu):

x=-2, 1, 4
BepTukanbHbie acMMNTOThI: A A
==l 2; 3

(abeumccebl Tovek nepeceyeHns
BepTUKanbHbIX acuMnToT ¢ ocbio OX)

I'opmowranhnan acumMmnrToTa:

y:]

s S

e S B R e S

p=1

.......................................................... e
] |

=9 : ! fj:/—-—--

1 ! 4

=5 -4 -8 1 ) 3 3 4 5 %
i i i
| | 1
| | |
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1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
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1 1 1
1 1 1
" 1 !
: '

x=2 x=3
———  —rpadmk pyHkumm f(x)  eeee- — rOpWU3OHTanbHas acuMNToTa — KOPHM chyHKLMM (Hyru)
— — — — BepTUKanbHble aCMNTOTbI =1} x=-2,1,4
(x=-1,2,3)

Puc.1. Uzobpasxcenue, ceenepupogannoe GPT Image 2.

IpeanosxeHHOE HEHPOCEThIO AHATUTHYCCKOE BRIPAKCHHE (DYHKIIUH:
x+2)x—1)(x—4)
™= i Da—2a-3)

YIOBIETBOPSIET YCIOBUAM 3ajaud (HATMYUE 3aJaHHBIX KOPHEW W BEPTHUKAIBHBIX ACHMIITOT) U
MOXET paccCMaTpUBATHCS KaK €ro pelieHne. B 1meaoM creHepupoBaHHOE HEUPOCEThI0 H300paKeHNE
OTJINYACTCA BBICOKOﬁ HarJsiAHOCThKO MW OTBEYACT BCEM TpGGOBaHI/IHM HpOMHTa. HOMI/IMO
AQHAJTNTHYECKOTO 3aJaHus U Tpaduka (yHKIHH, OHO CONEPKUT YHCICHHBIE 3HAYCHHS KOpHEH,
ypaBHeHI/ISI ACUMIITOT (B TOM 4YHUCIIC FOpI/ISOHTaIII)H()ﬁ aCI/IMl'[TOTBI) U IIOAIINCHU KO BCEM JIMHUAM.
OmHako cpa3y MOKHO 3aMETHThH TaJUTIOLUHAIMK HEUPOCETH — Ha IIKaJle OCH a0CIHCC JIEICHUS
HaHECEHBl HepaBHOMepHO (0e3 yd4era EIWHUYHOTO OTpE3Ka), C HEBEPHBIMH YHCIOBBIMH
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o0o3HaueHHsIMH. TakKke CTOMUT YCOMHHUTHCS B IPAaBWIBHOCTH CI€HEPHPOBAHHOIO Tpaduka u
MIOCTPOUTD €ro BMECTE CO CTYACHTaMM Bpy4uHy!o. [IpuBeseM Ha pUCyHKe 2 TOUHBIN rpadMK JaHHON
GbyHKUMH, TOCTpOoeHHBIH ¢ momouibio Mathcad (mporpamMMHbIA MakeT A WHKCHEPHBIX U
MaTeMaTHYecKux pacueToB). [maBHas ocobenHocts Mathcad 3axumouaercs B TOM, 4TO (HOpMyIIBI
BBOJISITCSL X OTOOpPAKAIOTCS B IIPUBBIYHOM MaTeMaTHYECKOM BHJE (2 He KaK MPOrpaMMHBIN KOJ), a
BBIYHCIICHUS UIYT HEMOCPEACTBEHHO B IOKYMEHTE.

Y
s
10
1
!
£(x1) .
16 I —— N T
— | APEN 0 SN2 &
£(x3) \\ %, .l'rf
- \ i f
\ \ /
1
\\
—10f ‘|
x1,%2, %3

Puc. 2. I'pagpux Gpynxyuu, nocmpoennsiii ¢ nomowwio Mathcad.

Bungnm, 9yTo MUHEMaNbEHOE 3HaYeHHE (QYHKIMA Ha TipoMexyTke (2; 3) ueifpocets GPT Image 2
n3obpasmna HeBepHO B ommume or Mathcad. Eme pa3 moguepkHeM, 4YTO YHUKaJIbHOCTBH
rpadudeckoil HeHpoceTH B TOM, UYTO OHAa MPHIYMBIBAET Ha OCHOBE IIPOCTOTO TEKCTa
aHAJIMTUYECKOE 3a/laHne (QYHKIMU ¥ CTPOUT ee rpad UK IMyCcTh U C OIIUOKAMH, TO €CTh y4acTBYET B
IBPUCTUYECKOM MOHUCKE pemieHusi 3aaaund. Mathcad HampoTHB — cTpoMT TOYHBIH Tpaduk Mo
rOTOBOM (DYHKIIMHU, KOTOPYIO BBOJHT MOJIb30BaTesib. OH aeT BO3MOYKHOCThH IPOKOHTPOJIMPOBATD,
HACKOJIBKO BEPHO BBITIOJIHEHO 33jaHue. TakuM 00pa3oM, 3TH CEPBHCHI JOMOIHSAIOT APYT Apyra.
3/ech TaKKe HYKHO Yy4YecTb, YTO BO BpeMsl ayIUTOpHOIH paboTel ucnoib3oBaHue Mathcad
3aTPYAHUTENBHO, TaK KaK HYXHBI KOMITBIOTEPHl W ONBIT pabOThl ¢ JaHHBIM IPOrPaMMHBIM
nakeroM. B sToM cirydae B kauecTBe 3(QeKTHBHOI anpTepHaTHBHON 3aMmeHbl Mathcad MoxHO
NPUMEHUTH TpadUyeckue KaJbKyJSATOPHI ISl BU3yaIM3allMd MaTeMaThuecKux mNoHsTHd. OHu
NIPE/ICTAaBICHBl B BUJIE MOOWIBHBIX TPUIIOKEHNH, BEO-CEPBUCOB M HACTOJBHBIX IporpamMm. K
TaKUM KaJIbKYJIATOpaM OTHOCHUTCS, Hanpumep, Desmos (MMeeT OecrulaTHBIA IOCTYII), KOTOPBIH
MIO3BOJISIET CTPOWUTH TpaduKH, paboTarh ¢ IMapamMeTpamH, CO3[aBaTh AHUMALMM W BBHINOJHSITH
Ipyrue 3amadd. Desmos o0ecrednBaeT BBICOKYIO TOYHOCTH ITOCTPOEHUS TIpaduKoB (QYHKIMHA B
paMKax CBOMX TEXHMYECKHX BO3MOXKHOCTEH — OH HE HCIIONIB3YyeT HeklpoceTH, a Oasmupyercs Ha
TPaIUIMOHHBIX YHCIIEHHBIX METOAAX U aJrOpUTMax moctpoeHus rpadukos. Kpome toro, Desmos
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MIO3BOJISIET HATJIAHO NMPOJEMOHCTPUPOBATh BIMSHHE IapaMeTpoB Ha ¢opMy rpaduka. Buauane
cTpoutcss cam rpaduk (cMm. puc.3). 3aTeM C NOMOLIBIO «IOJ3YHKOB» MOXKHO HHTEPaKTUBHO
N3MEHUTh 3HAYEHHs IapaMeTPOB B aHAIUTHYECKOM BBIpaXXEHUHM (YHKLUUHM W TOJY4YUTH Trpaduk
HOBOW (YHKIMH, KOTOpas MOXET, KaK YAOBICTBOPSATh, TaK M HE YIOBICTBOPATH YCIOBHAM
WCXOJIHOTO 33/1aHHs B 3aBUCUMOCTH OT BBIOPAHHBIX TapaMeTPOB.

o

Puc. 3. I'paghux ¢pynxyuu, nocmpoennwviii ¢ nomowvro Desmos.

BruiBoabl. [Ipuvenenne MM -MHCTpYMEHTOB Al peIIeHHs 3a/1a4, TPEOYIOIINX BH3YaIH3aLlUH
a0CTPaKTHBIX MaTeMaTHUECKUX OOBEKTOB, SBISAETCS MEPCHEKTHBHBIM HANpaBICHUEM, MOCKOJIBbKY
MO3BOJISIET:

1) monyd4aTh ONEpPaTUBHYIO BU3YAIH3ALHIO N3yYaeMbIX MMOHSITUHA Ha MPAKTHYSCKUX 3aHATHIX
IO BBICIIEW MaTEMaTHKE;

2) TOBBINIATH HATJISAHOCTH MaTepUalia U Pe3yIbTATUBHOCTD 3aHSTHs, OCOOCHHO B COUCTAHHH
¢ rpadMueCKUMU KalIbKYJISTOPAMU;

3) 3HAaKOMHUTb OOYyYarOUIMXCS C MEPEAOBHIMH LU(PPOBBIMU CPEACTBAMH, PACKpbIBas HX
CHJIBHBIE CTOPOHBI: HaTJISAHOCTh, IPOCTOTY B MCIIOJIB30BAaHUM, OBICTPHIN pe3yiIbTaT, JOCTYIHOCTh
€ MOOMJIBHOTO YCTPOWCTBA;

4)  oTpabaThiBaTh CO CTYJCHTAMH HABBIKH MPOMIIT-HHXHHHAPHHTA, TaK KaK JJIS TOIYICHHS OT
HEeWpOCeTH MPUEeMIIEMOTO pe3yJIbTaTa TpeOyeTcs KaueCTBEHHBIH IIPOMIIT;

5) cdopmupoBaTh Yy CTYJCHTOB KPUTHYECKOE OTHOIICHHE K aBTOMATH3UPOBAaHHBIM
pemeHusiM 61aroaapst paboTe ¢ omMO0OYHBIMU BhIBoiaMu -nHCTpyMEHTOB;

6) pa3BHBaTh METAaKOTHUTHBHBIE HABBIKM OOYYaroOLIMXCs Yepe3 3aJaHus Ha KPUTHYECKYIO
OLIEHKY CT€HEpPHPOBAHHBIX N300pakeHHUH (BBISIBICHNE UCKAXXEHHH MaciiTaba, HEBEpHBIX aCUMITOT
U T.I1.) U BepU(UKAIMIO Pe3yIbTaTOB aHAIUTHIECKUMH METOAMHU;

7) oObemMHATH pasHBIC THUNBI  MaTeMaTHYeCKoW  wHTeprperanuu  (rpaduduecKyro,
AHATNTHYECKYI0, YHCICHHYI0) B €OMHOM HHTepdelice: HampuMep, OJHOBPEMEHHO IIOKa3bIBATH
AQHAJINTHYECKOE BBIpAXXCHUE, TaONHIly 3HaUYeHUH U rpaduk (YyHKIHH, TOJICPKUBAS B3aHMMOCBS3b
¢dopm onmcaHUsS 00BEKTA;
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8) opraHu30BBIBAaTH Y4eOHO-HCCICAOBATEIBCKYIO ICATEIPHOCTh CTYICHTOB Yepe3 OBICTPYIO
NPOBEPKY THINOTE3 IMPH W3MEHEHHU IapaMeTpPOB, BH3YaJIbHOE BBISBJICHHE 3aKOHOMEPHOCTEH,
(hopMHpOBaHUE IBPUCTUUECKHUX MOJXO0B K PEIICHHUIO 3a]1ay;

9) couerath (OpMHPOBaHHE TPEIMETHBIX KOMIICTCHIMH (Y4TeHHE TIpadUKOB, aHAIH3
ocoOeHHOCTEW (QYHKIMI) C pa3BUTHEM IIM(POBOH IPaMOTHOCTH CTY/ICHTOB.

B 10 e Bpems unTerpanus N-uHCTpyMEHTOB B y4eOHBIH MpoIiece, BBUAY CBOCH HOBU3HBI, HE
JIMILIEHA Psiia CIOXKHOCTEH U OTpaHUYECHUMN:

1) rTpadpudeckue HEHPOCETH IOMYCKAOT OMIMOKH, IO3TOMY OO0s3aTesbHa BepHHKAIHS
CT€HEPHPOBAaHHOTO MATEPHANIA;

2) OecmaTHBIA JOCTYI K TpaduueckuM HEHpOCeTSIM OTpaHWYeH, YTO 3aTPyTHACT WX
MIOJTHOLIEHHOE BHEJPEHNE B y4eOHBII mporecc;

3) wucnons3oBanue WMI-WHHCTPYMEHTOB BO BpeMs ayJUTOPHOH pabOThI JOMKHO OBITh
LiesIecoo00pa3HbIM (3TO LIEHHOE JOTIOJIHEHHUE, a HE 3aMeHa TPaJUIMOHHBIX METOJIOB OOYUCHHUS).
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UZBEKISTAN-SAUDI ARABIA COOPERATION AND CENTRAL ASIAN
REGIONAL CONNECTIVITY: CHANNELS, RISKS AND POLICY
PRIORITIES
Kadyrov A.K. (Republic of Uzbekistan)

Kadyrov Alisher Kadyrovich - Head of Department,
INSTITUTE FOR STRATEGIC AND REGIONAL STUDIES UNDER THE PRESIDENT OF THE REPUBLIC
OF UZBEKISTAN,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The article assesses the regional significance of Uzbekistan—-Saudi Arabia cooperation
for Central Asia. It introduces a three-level framework that distinguishes direct, indirect, and
potential regional effects and applies it to energy, transport and aviation, water and environmental
infrastructure, digital technologies, investment, and humanitarian mobility. The analysis draws on
official bilateral documents, the 2023 GCC-Central Asia Summit statement, and project
information available through 2025-2026. It finds that the strongest current effects are indirect:
Saudi-backed projects improve Uzbekistan’s energy capacity, infrastructure, and technological
base, thereby strengthening the resilience of a pivotal Central Asian state. Direct regional effects
are emerging through aviation, interregional diplomacy, and potentially connected energy and
digital systems. The article identifies implementation gaps, concentration, geopolitical exposure,
weak localization, and limited data transparency as major risks and proposes policy priorities for
2027-2030.

Keywords: Central Asia, Uzbekistan, Saudi Arabia, regional connectivity, energy security,
transport diplomacy, water infrastructure, digital connectivity, GCC, regional stability.

COTPYJJHUUYECTBO Y3BEKMCTAHA U CAYJIOBCKOM APABUM U
PETMOHAJIBHBIE CBS3H IEHTPAJIBHOM A3WM: KAHAJIBI, PUCKH
U IMMPUOPUTETHI NOJIMTUKU
KanbipoB A.K. (Pecny0iinka Y30exkucraH)

Kaowvipos Anuwep Kaoviposuu - 3agedyrowuti omoenom
Hucmumym cmpamezuieckux u pe2uoHAanbHuix ucciedosanuti npu Ipesudenme Pecnybnuku Y36ekucman,
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomayusn: 6 cmamve 0aemcs OYeHKa PecUOHAIbHO20 3HAYeHUs COMPYOHUYecmsea Y30ekucmana
u Cayoosckoii Apasuu oas Ilenmpanvnou Asuu. B cmamve npedcmasieHa mpexypoeHesas
CMpYKmMypa, 6 KOMOPOU BblOeNAIOMCA NpAMble, KOCEEHHble U HOMEHYUAIbHble pPecUOHANbHbIE
appexmvl U KOmMOpas NPUMEHSEMCs K JHepeemuKe, MPAHCHOPMY U dUAyul, 600HOU U
IKONOSUYECKOU UHPpacmpyKmype, Yu@posvim MEXHON0SUSIM, UHBECCIMUYUSIM U 2YMAHUMAPHOU
Mobunvhocmu. AHanu3 OCHOBAH HA OQUUUATLHBIX O08YCMOPOHHUX OOKYMEHMAX, 3ds6/1eHuu
cammuma cmpan Ilepcuockoeo 3anuea u Ilenmpanvnou Asuu 2023 200a u unpopmayuu o
npoexme, oocmynuoui 0o 2025-2026 20006. B nem ommeuaemcs, umo HAuUOOALWUL MEKYUWuUll
aghgpexm sensiemces KoceeHHbIM: npoekmol, nodoepoicusaemvie Caydosckoii Apasuei, yayuwarom
SHepeemuiecKue 803MONCHOCMU, UHGPACMPYKMYPY U MeXHOI02U4ecKyo bazy Y3bekucmana, mem
camvlM  YKpenjisis  YCmouuugocms Kauegozo 2ocyoapcmea Llemmpanvnou Asuu. Ilpsmeie
pecuoHanvhvie IQ@ekmvl  NPoAGIAOMCA 8  ABUAYUU, MENCPESUOHATbHOU  OUNIOMAMUYU U
NOMEHYUATIbHO CEA3AHHbIX IHEP2emU4ecKux u yu@poevix cucmemax. B cmamve 6 kauecmee
OCHOBHLIX PUCKO8 onpeodeieHbl Nnpobenvl 6 peanusayul, KOHYeHmpayus, 2eonoaumuyeckas
VA38UMOCMb, C1AOAA  JIOKAMU3AYUA U OSPAHUYEHHAS NPO3PAYHOCMb OAHHBIX, d MAKdice
npeonazaiomes npuopumemaot noaumuxu nHa 2027-2030 20061
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Knrwoueevie cnoea: Ilenmpanvnas Asus, Ysoexucman, Cayodosckas Apagus, pecuonanvbhas
CBA3AHHOCMb,  9Hep2emuyecKkas — 0Oe30NaCHOCMb,  MPAHCNOPMHAA — OUNJIOMAMUsA,  600HAA
ungpacmpyxkmypa, yughposas ceazannocmo, CCAITI3, pecuonanvras cmabunbrocmo.

Introduction

Central Asia’s development depends increasingly on diversified external partnerships. Its
landlocked geography, infrastructure gaps, energy transition, water stress, and demand for
technology create a need for capital and expertise, but external engagement may also generate new
dependencies. The analytical task is therefore to distinguish projects that expand bilateral activity
from those that strengthen regional connectivity and stability.

Saudi Arabia has become one of Uzbekistan’s most prominent partners from the Arab Gulf. The
partnership combines political dialogue with large-scale energy projects, aviation, urban and water
infrastructure, digital initiatives, and humanitarian mobility. In August 2022, the two countries
formally advanced relations toward full-scale partnership and signed fifteen sectoral documents [4].
The first GCC—Central Asia Summit in Jeddah in July 2023 placed bilateral cooperation within a
broader interregional agenda encompassing political coordination, transport and logistics, energy
and water security, green technologies, trade, investment, education, and cultural relations [5].

The central question is how cooperation centered in Uzbekistan affects Central Asia as a region.
The answer requires caution. A power plant located in Uzbekistan does not automatically constitute
a regional project; an airport or data center may have regional potential without producing
immediate cross-border effects. This article therefore differentiates direct effects, indirect effects,
and potential effects. It also proposes a qualitative strategic-result framework to evaluate whether
cooperation contributes to resilience, connectivity, and regional stability.

Methodology and assessment framework

The research uses document analysis, process tracing, and sectoral comparison. Process tracing
follows the sequence from political initiative and legal approval to financing, implementation,
national outcome, and regional effect, thereby preventing the conflation of announced portfolios
with operational investment.

Direct effects occur when cooperation creates cross-border flows or institutions, such as
aviation networks, regional logistics, connected power systems, or interregional political dialogue.
Indirect effects arise when projects strengthen Uzbekistan’s domestic resilience and thereby
improve the stability of a pivotal Central Asian state. Potential effects refer to initiatives that could
be scaled regionally but whose cross-border impact is not yet demonstrated.

The assessment framework covers institutional maturity, implementation, diversification,
localization and technology transfer, regional effect, and resilience to political, financial, legal,
environmental, and social risks. It uses a qualitative profile rather than an artificially precise single
index when comparable data are incomplete.

Evolution and current scale of cooperation

Uzbek-Saudi relations have passed through four stages: diplomatic and legal formation in
1992-2016; investment activation in 2017-2021; transition to full-scale partnership in 2022-2024;
and strategic diversification from 2025. The 2022 state visit produced a joint statement, fifteen
sectoral documents, and agreements and contracts exceeding USD 14 billion [4]. The 2023 GCC-
Central Asia Summit added an interregional framework and a joint action plan for 2023-2027 [5].

By October 2025, the official project portfolio exceeded USD 27 billion; ACWA Power
projects were valued at USD 15 billion; USD 2 billion of Saudi investment had been developed
during the year; and flight frequency exceeded sixty per week [6]. Cooperation had expanded to
data centers, artificial intelligence, strategic minerals, wastewater treatment, water supply, utilities,
and a new international airport. Resolution PP-241 of 30 July 2025 approved the bilateral air
services agreement and designated the Ministry of Transport as the implementing authority [7].

The partnership has thus broadened beyond renewable energy. Nevertheless, regional impact
should be attributed only where implementation evidence and a plausible cross-border transmission
mechanism are present.
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Channels of regional impact

Energy is the largest channel. Saudi-backed solar, wind, storage, and green-hydrogen projects
expand Uzbekistan’s capacity and accelerate technological modernization. Their current regional
contribution is mainly indirect: a more reliable Uzbek energy system supports regional resilience.
A direct effect would require cross-border electricity trade, coordinated balancing, or common
technical standards.

Transport and aviation create more visible connectivity. The air services agreement and more
than sixty weekly flights support business, tourism, and pilgrimage [6; 7]. The planned Tashkent
airport could strengthen Uzbekistan’s role as a Central Asia—Gulf hub, but regional value will
depend on route networks, transfer traffic, cargo capacity, and links with neighboring states.

Water and environmental infrastructure are an emerging strategic channel. Wastewater, water-
supply, and pumping-station projects address national vulnerabilities [6], while their regional
potential lies in transferable technology, transparent public—private partnership models, and
professional training.

Digital cooperation has high potential. Data centers and artificial-intelligence initiatives can
improve computing capacity and innovation, but regional effects require cross-border data links,
cybersecurity standards, energy efficiency, and access for local firms and universities.

Humanitarian mobility strengthens social connectivity through pilgrimage, tourism, education,
and professional exchange. The GCC-Central Asia statement gives explicit priority to higher
education, research, vocational training, culture, youth, and tourism [5].

Interregional diplomacy is itself a regional public good. The GCC—Central Asia format
coordinates positions on security, supply chains, food, energy, water, climate, transport, and
counterterrorism [5]. Its effectiveness depends on regular meetings and measurable implementation
of the joint action plan.

Channel

Current evidence

Regional effect and condition

Energy and storage

Large solar, wind, storage, and
green-hydrogen portfolio

Mainly indirect; becomes direct
through cross-border power
integration and common standards

environment

pumping-station projects

Aviation and Air services agreement, more Direct mobility effect; regional

transport than 60 weekly flights, airport hub value depends on routes,
initiative transfer traffic, and cargo links

Water and Wastewater, water-supply, and Indirect and potential; scalable

through technology transfer and
transparent PPP models

Digital infrastructure

Data-center and artificial-
intelligence initiatives

Potential; requires regional data
links, cybersecurity, skills, and
access for local firms

Humanitarian
mobility

Pilgrimage, tourism, education,
and professional contacts

Direct social connectivity; deepens
trust and supports long-term
cooperation

Central Asia-GCC
diplomacy

Summit declaration and 2023
2027 action plan

Direct institutional effect; depends
on continuity and implementation

Risks and limitations

The main structural risk is concentration: energy dominates the portfolio and a large share
associated with a limited group of companies. Concentration may accelerate delivery, but it
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increases exposure to company-specific financing and technology decisions. Diversification should
therefore be measured by independent investors, instruments, and value chains.

A second risk is the implementation gap. Political meetings and memoranda generate visibility,
while financing, procurement, network connection, and construction require long administrative
cycles. A verified project register should distinguish proposed, signed, legally approved, financed,
under-construction, and commissioned initiatives.

A third risk is limited localization and knowledge transfer. Foreign investment creates stronger
national and regional multipliers when it develops local suppliers, skills, research cooperation, and
technological competence. Realistic local-content plans should be combined with certification,
training, and joint research.

Geopolitical exposure and weak data transparency compound these risks. Middle Eastern
tensions, disrupted routes, sanctions affecting third countries, or changing financing conditions may
raise costs, while inconsistent reporting makes regional claims difficult to verify. Scenario
planning, contractual safeguards, and comparable indicators are therefore essential.

Policy priorities for 2027-2030

For 2027-2030, the first priority is a permanent coordination and monitoring mechanism within
the existing Intergovernmental Commission. A digital register should combine diplomatic
commitments, treaty status, financing, project milestones, local-content indicators, and regional-
effect metrics.

The second priority is alignment with the Central Asia—GCC agenda: energy projects should
consider regional grid compatibility; aviation should support transfer and cargo connectivity;
digital projects should incorporate cybersecurity and regional data standards; and water initiatives
should generate transferable technical knowledge.

The third priority is localization and human-capital development. Major projects should include
measurable plans for Uzbek suppliers, technical training, university cooperation, research,
internships, and managerial development.

The fourth priority is risk-based diversification into water, health, logistics, digital services,
education, agribusiness, and strategic minerals, while maintaining fiscal, environmental, and social
safeguards. Project selection should be based on public value and regional relevance, not nominal
investment size alone.

An annual evidence-based review should distinguish national, direct regional, indirect regional,
and potential regional outcomes and support preparations for GCC—Central Asia meetings.

Conclusion

Uzbekistan—-Saudi Arabia cooperation has become an important component of Central Asia’s
diversified external relations. Its strongest present contribution is indirect: Saudi investment
strengthens Uzbekistan’s energy, transport, water, and digital capacities. Direct effects are clearest
in aviation, humanitarian mobility, and the Central Asia—GCC dialogue, while regional power
integration, digital networks, and transferable infrastructure models remain potential effects.

Regional significance should not be inferred from investment volume alone. It depends on
implementation, connectivity, localization, knowledge transfer, institutional continuity, and risk
resilience. Digital monitoring, interregional alignment, skills commitments, diversification, and
transparent evaluation can enable bilateral projects to evolve into instruments of Central Asian
connectivity and stability.
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Abstract: The article examines the impact of artificial intelligence on contemporary artistic culture
and considers the opportunities and challenges associated with the integration of artificial
intelligence technologies into the cultural space of Azerbaijan. The application of artificial
intelligence to the digitization and preservation of cultural heritage, restoration of artworks,
generation of artistic images, scholarly research, education, and cultural communication is
considered as one of the significant directions of contemporary cultural transformation. The study
argues that the integration of Azerbaijani artistic heritage into the digital environment should not
be regarded solely as a technological process, but also as a process of reinterpretation of cultural
memory, national identity, and artistic tradition under new communicative conditions. Alongside
the potential benefits of artificial intelligence, particular attention is given to the problems of
authenticity, authorship, collective cultural rights, cultural appropriation, and algorithmic
stereotyping. The article emphasizes that a model based on cooperation between human expertise
and technological systems, while preserving cultural specificity, may provide the most productive
framework for the responsible integration of artificial intelligence into Azerbaijani artistic culture.
Under such conditions, artificial intelligence can contribute not only to the preservation of cultural
heritage but also to the development of new forms of artistic expression and cultural
communication.

Keywords: artificial intelligence, artistic culture, Azerbaijan, digital cultural heritage, cultural
memory, digitalization, artistic identity, digital humanities.

HUCKYCCTBEHHBIN UHTEJUIEKT KAK ®AKTOP
TPAHC®OPMAIINA XYJTOKECTBEHHOM KYJbTYPBI
A3BEPBANI)KAHA
KacymoBa C.®. (A3ep6aiin:kanckas Pecny6iuka)

Kacymosa Caxuna @apzanu kvl3vl - KAHOUOAM DULOLOSUYECKUX HAVK, OOYeHm, 8e0YUull HAYUHbIL
COMPYOHUK
HAHA,
Hucmumym apxumexmypol u uckyccmed,
2. Baky, Asepbaiioncanckas Pecnybauxa

Annomayusn: cmamesi NOCEAUEHA  MEOPEMUKO-KYIbINYPOIOSUYECKOMY — OCMbLCIEHUIO  POIU
UCKYCCMBEHHO20 UHMELLEKMA 8 COBPEMEHHbIX NPOYECCax COXPAHEHUS, UCCIe008AHUsL U PA3CGUMUSL
xyoooicecmgennou  Kynomypwl  Azepbaiiodicana. Paccmampueaiomest  0CHOGHble  HANPAGLEHUS
NPUMEHEHUs. UHMENIEKMYAIbHBIX MEXHOA02Ull 8 chepe yudpoeo2o apXusuposanus, pecmaspayuu
KYIbIMYPHO20 — HACAEOUsl, 2eHepayull  XyOOJCeCMEEHHbIX —(OpM,  MY3eliHO-00Pa308amMenbHOl
OdesmenvHocmu u Hayunou anarumuku. Ocoboe eHuUMaHue yoensemcsi npooieme coOMmHOUleHUs
MEeXHONI02UHEeCKUX — UHHOBAYUI U  KVAbMYPHOU  AYMEHMUYHOCMU, B0NPOCAM — COXPAHEHUS
MPAOUYUOHHBIX  XYOOHCECMBEHHBIX KOO008, KOLIEKMUBHBIX KYIbMYPHbIX NpaA8 U IMUHECKUX
NPUHYUNOS UCNOJIb30BAHUSL UCKYCCMEeHH020 unmesiiekma. ObOCHOBbIBAem s NOJIONCEHUE O MOM,
umo 6HeOpeHue UHMENIeKMYANbHbIX CUCMEM OONNCHO OCYUeCMEIAMbCs He KAK Npoyecc
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3amewyenuss Xyo0oncecmeeHHOU mpaouyuu, a KaxK MexaHusm pacuupenus eé uccie008amenbCkux,
KOMMYHUKAMUGHbIX U MEOPYECKUX osmodcHocmeti. [Ipeonazaiomes O0CHOGHbIE NPUHYUNBI
KYIbIMYPHO-4YBCTNBUMENbHON UHMEZPAYUU  UCKYCCIMBEHHO20 UHMENIEKMA 8 XYO0ICeCMEEHHOe
npocmpancmeo Azepbatiodcana.

Knroueswvie cnosa: uckycemeaennviti unmesiexkm, Azepbatiodcan, yughpogoe KyibmypHoe Hacaieoue,
Meduamuzayusi, KyIbmypHas UOeHMUYHOCb.

B ycnoBusx WHTCHCHMBHOM IHM(pOBU3AINU KyJIbTYPHOTO IIPOCTPAHCTBA HCKYCCTBEHHBIH
MHTEJIJIEKT IOCTENIEHHO BBIXOAUT 32 MPEAENbl HCKITIOYUTENFHO TEXHOIOTHIECKOH MPOOIIEMAaTHKH 1
CTaHOBUTCSA OJHHM U3 (aKTOPOB CTPYKTYpHOH TpaHCHOpPMAIH COBPEMEHHOW XYIO’KECTBCHHOU
KynsTypsl. Ero Bo3zeiicTBHE 3aTpariuBaeT HE TOJIBKO CHOCOOBI MPOW3BOACTBA M PACIIPOCTPAHEHHS
XY/IO’)KECTBEHHBIX 00pa3oB, HO M Ooiee TiIyOOKHE MeXaHM3MBI KyJIbTYPHOH pelnpe3eHTaluH,
COXpaHEHMs Hacyienusi, (OPMUPOBAHUS OCTETUUECKMX MoOJelIed M  KOHCTPYMPOBAHHMS
WAEGHTUYHOCTH. B 3TOM oOTHOomeHun it AszepOaiiikaHa, 00JaaaroMIEro MHOT'OCIOWHBIM
HUCTOPUKO-KYJIBTYPHBIM HAacleUeM U YCTOMUUBOM CHUCTEMOIl XyNO’KECTBEHHBIX TPAAMIUL,
npoOyieMa MHTErpali UCKYCCTBEHHOTO MHTEIUIEKTa IpHOOpeTaeT 0coboe KyJIbTYpOJOrHYEecKoe
3HaueHue. Peuyb MAET HE MPOCTO O BHEIPEHHH HOBBIX LU(PPOBBIX MHCTPYMEHTOB B My3eHHYIO,
apXMBHYIO, PECTAaBPAIIMOHHYIO WM XYyIOKECTBEHHYIO IPAKTHKY, & 0 (POPMHUPOBAHNH HOBOI Cpebl
(YHKIIMOHMPOBAHUS KyJIbTYPHBIX CMBICIOB, B KOTOPOH TpaJHIMOHHBIE (OPMBI OKa3bIBAIOTCS
BKIIOYCHHBIMH B TNPHHOWIHAIGHO  HMHBIE  MEXaHM3Mbl  (HKCAlluM,  HHTEPIpPETALH,
BOCIIPOM3BOACTBA U KOMMYHUKanuHu. COBpEMEHHAs] TEXHOJIOTHYECKas CUTyallHs AEMOHCTPUPYET
MIOCTETICHHBIN MepeXo]l OT KIACCHYECKOW IHU(pPOBH3ALUH, OPUCHTUPOBAHHON NMPEHMYIIECTBEHHO
Ha  COXpaHEHHE u nepefadyy  CyILECTBYIOLIETO KyJBTypHOTO MaTepuaa, K
MHTEJJICKTYaIM3UPOBaHHBIM MOJAEISIM ero obOpabortku. Ecnmm mudposas komust mpexnae Bcero
¢ukcupoBana 00bEKT U 00ECIeYHBalIa €r0 AOCTYIHOCTb, TO CUCTEMbI HCKYCCTBEHHOI'O HHTEIIIEKTA
CIIOCOOHBI OCYLIECTBIATH KIACCH(HUKALMIO, COIOCTaBICHHE, PEKOHCTPYKIMIO, HHTEPIPETALUIO U
TeHEepalMI0 HOBBIX KyJIbTypHBIX (opM. Tem camMblM H3MEHSETCS caM craryc LU(ppPOBOTO
KyJIBTYPHOTO OOBEKTa: OH MepecTaéT ObITh HUCKIIOYUTEIBHO apXHMBHOW pENpoOAyKIMEH u
CTaHOBUTCA OJIEMEHTOM JHUHAMHYECKOH HMH(OPMAIIMOHHO-CEMHOTHUYECKOH cpempl. Takas
TpaHcopmanus TpeOyeT NMepeoCMBICICHNSI COOTHOLIEHUS MEXIy OPUIMHAJIOM M €ro nugpoBOi
penpe3eHTanueil, Mexay UCTOPUYECKON MaMSATBIO U AITOPUTMUYECKON PEKOHCTPYKLHUEH, MEXAY
aBTOPCKUM 3aMbICIIOM M MAIlIMHHON TeHepalen.

B KoHTekcTe XyIOKECTBEHHOW KyJNbTypbl AsepOaiijpkaHa IaHHas npoOiieMa HMeeT
NPUHONIAAIEHOE 3HAYEHHE BCJIEACTBHE OCOOOH MPHPOIBI CaMOro KyJIbTYpHOTO HAacCHeausl.
TpaguuronHsle GopMBl azepOaiPKaHCKOTO MCKYCCTBA CKJIQABIBAIINCH B PE3yJIbTaTe IMTEIBHOTO
B3aUMOJECHCTBUS  Pa3JIMYHBIX KYyJbTYpPHO-UCTOPUYECKUX IUIACTOB, COXpaHsIs IPU ITOM
COOCTBEHHYI0 HJICHTU(PUKAMOHHYIO CTPYKTYpy. My3bIKalnbHas TpaJuLusl, OPHAMEHTaJIbHOE
HCKYCCTBO, KOBPOBAas KyJlIbTypa, apXUTEKTYPHbIE (POPMBI, AEKOPAaTHBHO-TIPUKIIAJHOE UCKYCCTBO U
JIpyThe BHIBl XYJOXXECTBEHHOH JEATEITBbHOCTH MPEIACTABISAIOT COO0M HE COBOKYITHOCTHh
M30JIMPOBAaHHBIX apTe(akToB, a CIOXKHBIE CHCTEMBI KYyJIbTYpHOW TMaMATH, B KOTOPBIX
3a()MKCHPOBaHbl MCTOPUYECKHE, OCTETHYECKHE W MHPOBO33pEHUYECKHE 3HaueHus. I[loaTomy
IIPUMEHEHNE MCKYCCTBEHHOTO MHTEIUIEKTa K IOJIOOHOMY MaTepHaly He MOXKET paccMaTpHBaThCs
UCKJIIOYNTEIHHO KaK TeXHUUeCKas nmpoueaypa. Jlrobas anropurMudeckas ornepanus ¢ KyJIbTypHbIM
00BEKTOM OJTHOBPEMEHHO SIBIISIETCS OIIEpaIMeii C er0 CEMaHTHYECKUM CTaTyCOM.

BwMmecte ¢ TeM HCKYCCTBEHHBIH MHTEIUICKT MOCTENIEHHO MEPEXOANUT OT (DYHKIMU COXPAHEHHsS K
(YHKOIMN KyJIbTYpPHOTO TIPOM3BOACTBA. [ €HEepaTHBHBIE MOMEIH CIOCOOHBI CO37aBaTh HOBBIC
BHU3yaJIbHBIE  KOMIIO3WIIMH, OpHAMEHTANbHBIE BapHalllM, MY3bIKaJdbHbIE (QpParMeHTsl |
CHHTETHYECKHE XYyIOKECTBEHHBIE O0Opa3bl, HCIIONB3Ys] B KAad4eCTBE OCHOBBI OOJBININE MAaCCHBHI
KyJNbTYypHBIX AaHHBIX. IMEHHO 37ech BO3HHMKAaeT HamOoiee CIOXKHBIN BOIPOC O TPAHMIE MEXKIY
COXpaHCHHEM TpaguIHd W e€ TEeXHOJOTHMYECKHM BOCHPOM3BOACTBOM. Co31aHHEe HOBOTO
IIPOU3BENCHUS «B [JyXe» OINPEAENEHHON XYIOKECTBEHHOM TpaauuMu emE HEe O3Hadaer
MPOAOJDKEHUS 3TOM TpaAULUU. ANTOPUTM MOXKET BOCIPOU3BOIUTH BHEIIHUE IIPU3HAKH CTHUIIS, HO
He 00JajaeT KyJIbTypHBIM OIBITOM, HCTOPUYECKON MaMAThIO. B CBSA3M ¢ 3TMM Tpaguuus J0JDKHA
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paccMmarpuBaThesi He Kak Habop (popMalibHBIX IIPU3HAKOB, JOCTYIHBIX MAIIMHHOMY KOIIHPOBAHUIO,
a Kak OTKpbITasi CHCTEMa KyJbTYpHBIX 3HauyeHHH. AJropurMHyeckass IepepadoTKa MOXKET
CIOCOOCTBOBaTh Pa3sBUTHIO COBPEMEHHON XyJOXXECTBEHHOH KYJIbTYphl JIMIIb IPU YCIOBHU
COXpaHEHHs CBS3U Mexay (OpMOH M KyJbTYpHOH NHaMAThIO. B IPOTHBHOM ciiydae BO3HHKAET
ONACHOCTh IPEBpPAIlICHHUs HAIMOHAJIBHOTO XYJIOXKECTBEHHOTO HacleIus B Habop BU3YaJbHO
y3HaBaeMBbIX, HO CEMAaHTUYECKH 00CTHEHHBIX 3HAKOB.

Oco0yi0  aKkTyanpHOCTh HpHOOpeTaeT TOATOMY MpoOiieMa KyIbTYPHOH JIOKaNIH3alluu
HCKYCCTBEHHOTO HHTEIUIEKTAa. YHHBEpCAIbHAS MOJENb, C(HOPMHPOBAHHAS NPEHMYIIECTBEHHO Ha
OCHOBE TJO0aNBHBIX HMH(MOPMAIOHHBIX KOPITYCOB, HE 00sf3aTeNpHO CIOcOOHA aJeKBAaTHO
HMHTEPIIPETHPOBATh JIOKAJIBHYIO XYHOKECTBEHHYIO crenu(uky. HemomHoTa HaHHBIX, OTCYTCTBHE
JIOCTAaTOYHOTO KOJNMYECTBA MAaTEpHATOB Ha a3epOall[KaHCKOM  S3bIKE, HEpaBHOMEpPHas
NIPE/CTABICHHOCTh PETHOHANIBHBIX XYJ0XKECTBEHHBIX MPAKTHK U NMPEUMYILECTBEHHAS! OPUCHTAIINS
QITOPUTMOB HAa HauOoJiee pAacHpOCTpaHEHHBIE KyJIbTYpHBIE MOJEIM MOTYT IPHBOIUTH K
YIPOLICHUIO WK CTEPEOTUIIN3AY HAI[MOHAJIBHOT'O MaTepHaa.

VcKycCTBEHHBIH HWHTEIUIEKT CIIOCOOEH CYIIECTBEHHO paclIMpuTh 00pa3oBaTeNIbHBI 1
KOMMYHUKAaTUBHBI  TOTEHIMAN  XYAOXKECTBEHHOW  KynbTypbl. LludpoBas  TexHomorus
CHOCOOCTBYET MEpPEeXoay OT MOJENM Iepeiadyd 3HAHHS K MOJENM MHTEPAKTHBHOTO KYJIBTYPHOI'O
OTIBITA.

OnHako pacuMpeHue AOCTYNHOCTH KyJIbTYpHOTO HacieOusi OJHOBPEMEHHO COIPOBOXIACTCS
PHCKOM €ro TOBEPXHOCTHONH MeamaTm3almu. VICKYyCCTBEHHBIM HMHTEIUICKT B IAHHOM Cllydae
JIOJDKEH pacCcMaTpUBAaThCS KaK CPEACTBO PACIIMPEHHS WHTEPIPETAlMOHHOTO MPOCTPAHCTBA, a HE
KaKk MEXaHW3M YHPOLICHUS KyJbTYPhl OO Habopa JIETKO paclOo3HABAEMBIX BH3YaJIbHBIX WIH
nH(OPMALMOHHBIX SIUHUIL.

CyIlICCTBeHHI)IM HU3MEPCHUEM HpO6HCMLI CTaAHOBHUTCA TaK¥XC BoOIpocC aBTOpCTBa H
HWHTCJUICKTYAJIbHBIX TIpaB. FeHepaTHBHLIe CUCTCMBbI CHOCO6HI>I CO3/1aBaTh MPOU3BCACHUA Ha OCHOBE
6OJ'II)IHI/IX MAaCCHUBOB YK€ CYHICCTBYIOIIUX XYOOXKCCTBCHHBIX MAaTE€pHaIOB, YTO HEeN30€KHO CTaBUT
BOINpOC O TIpaHULAX JONYCTUMOTO HMCIOJIB30BaHUA KYJIbTYPHBIX JaHHBIX. B orHOmIEeHun
TPaAMLHOHHOTO UCKYCCTBA CUTYalHsl ellé CIOJKHEee, MOCKOJIbKY MHOTHE (DOPMBI XYZ0)KECTBEHHOTO
3HaHMS HE NPHHAAIEKAT OTACIHHOMY aBTOPY B COBPEMEHHOM IOPHIMYECKOM IIOHMMaHUH, a
CYIIECTBYIOT KaK KOJUIEKTUBHOE JOCTOSHHE ONpenes€HHBIX coobmmecTB. [ToaToMy mcmons3oBaHue
TPAIMIMOHHBIX MOTHBOB B LM(POBOH reHepanuu TpeOyeT yu€Ta He TOJBKO WHIMBHIYaIbHOTO
aBTOPCKOTO TIpaBa, HO W NPUHOUIOB KYyJbTYpHOH OTBeTCTBEHHOCTH. ClienoBaTeNbHO,
TexHooruueckas 3G QeKTHBHOCTh TOIKHA OBITH COOTHECEHA C ATUYECKON OTBETCTBEHHOCTBIO.

[lepciekTHBHOW sBIsIeTCST HE KOHKYPSHLMS UEJIOBEKa M aIrOpuTMa, a (OpPMHpOBaHHE
THOPUIHOM MOJAENH KyJIbTYpHOTO TIIPOM3BOACTBA, B KOTOPOH HCKYCCTBEHHBIH HWHTEIIEKT
pacuupseT aHaIUTHYECKHE M TBOPYECKHE BO3MOXKHOCTH CIICI[HANIUCTA, COXPAHSS 32 YEJIOBEKOM
(YHKIHMIO UHTEPIPETAIMH 1 OTBETCTBEHHOCTH.

Takum o00pa3oM, HCKYCCTBEHHBIM MHTEIUIEKT CJIEAyeT paccMaTphBaTh HE TOJIBKO Kak
TEXHOJIOTUYECKHH MHCTPYMEHT, BHEIPSEMbI B cepy HUCKYCCTBA, HO M KakK (DaKTOp M3MEHEHUS
caMoil CTPYKTYpBI XyJ0KECTBEHHOH KyJIbTypbl. Ero Bo3zeiicTBie mposBisieTcs: B TpaHChOpMaIum
CHOCOOOB  XpaHEHHMST W Ilepefadyd  KyJbTYpHOH MaMATH, B HM3MEHEHHH MEXaHU3MOB
XY/I0’KECTBEHHON pempe3eHTalny, B BOSHUKHOBEHNH HOBBIX MOJIENIEH aBTOPCTBA W TBOPYECTBA, B
pacumpeHnH 00pa3oBaTeNbHOM M KOMMYHUKaTHBHOW cpenbl. s azepOaiiykaHCKOW KyJIBTYpHI
JlaHHast TpaHC(OpMAIMs OTKPBIBAET 3HAYMTENbHBIE BO3MOXKHOCTH, OJIHAKO HX peaHu3alis
HEMOCPEJCTBEHHO 3aBHCUT OT CHOCOOHOCTH COCJUHUTH TEXHOJOTHUECKYI0 HWHHOBAIMIO C
[PUHLMIIAMHU KYJIbTYPHON IPEEMCTBEHHOCTH.

IToaToMy 3amaya COBpEMEHHOW KyJNbTYpPHOH MONMMTHKH AsepbaiikaHa, Ha HaIl B3TJI,
3aKITI0Ya€TCA HE B MCXAaHHYCCKOM IMPUCOCAMHECHUUN HAIOHWOHAJBHOI'O HCKYCCTBa K riao0anpHOMI
udpoBoit cpene, a B POPMHUPOBAHIH TAKUX MOJIENEH TEXHOIOTHYECKOTO PAa3BUTHS, IPH KOTOPBIX
IUppPOBU3AIMA CTAHOBHUTCS CHOCOOOM  COXpPaHEHHS KyNbTypHOH MaMSATH, pPaCIINpPEHHS
XYI0KECTBEHHOTO s3bIKa M (DOpMUpPOBAHHMSA HOBBIX (OPM KYJIBTYypHOH CyOBEKTHOCTH. B 3TOM
OTHOIIEHHH HWCKYCCTBEHHBIH WHTEIUIEKT MOXKET BBICTYNUTh He (akTopoM yHHUKAMN
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XY/IO’)KECTBEHHOT'O INIPOCTPAHCTBA, a WHCTPYMEHTOM €ro JaJbHeHIed anddepeHnuanum,
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