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TOKENFACTORY: A FULL-STACK DECENTRALIZED APPLICATION
Abstract
This article presents the design and implementation of TokenFactory, a full-

stack decentralized application (dApp) for creating, deploying, trading, and staking
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custom ERC-20 tokens on Ethereum. The platform integrates a factory-pattern smart
contract layer, a fixed-rate decentralized exchange, a Synthetix-style staking system,
and subgraph-based indexing via The Graph. Its off-chain stack includes an
Express.js backend with Sign-In with Ethereum (SIWE) authentication and a React
frontend using Wagmi and Viem. The study shows how smart contract patterns,
layered architecture, and event-drive indexing can form a modular, secure, and
maintainable dApp, offering a practical reference for token-centric decentralized
platforms.

Key words: Decentralized Application, ERC-20, Smart Contract Design
Patterns, Token Staking, The Graph Protocol, Sign-In with Ethereum, Layered
Blockchain Architecture.

1 Introduction

The emergence of blockchain technology, introduced conceptually by Nakamoto in 2008 and
expanded to programmable smart contracts by Buterin in 2014, has fundamentally altered the land-
scape of digital asset creation and exchange [1]. The Ethereum platform, in particular, enabled anyone
to deploy Turing-complete smart contracts capable of representing fungible tokens, decentralized
exchanges, and financial instruments without reliance on centralized intermediaries. The ERC-20
token standard, formalized by Vogelsteller and Buterin in 2015, established a universal interface for
fungible tokens and remains the most widely adopted token standard on Ethereum, with hundreds of
thousands of deployed contracts.

Despite the proliferation of token standards and decentralized application (DeFi) protocols,
the process of creating, listing, and managing custom tokens remains fragmented. Users must interact
with multiple disconnected tools: one for contract deployment, another for exchange listing, and yet
another for analytics and portfolio management. Existing commercial platforms such as token minting
services offer simplified creation interfaces but typically lack integrated trading, staking, or analytics
capabilities. Academic research has examined smart contract design patterns and security in isolation,
but fewer studies present a comprehensive, end-to-end decentralized application (dApp) architecture
that unifies token lifecycle management within a single platform.

This study addresses that gap by presenting TokenFactory, a full-stack decentralized
application that integrates token creation via a factory contract, decentralized trading via a fixed-rate
exchange, staking rewards via the Synthetix distribution model, and real-time analytics via The Graph
protocol subgraph. The platform is designed as a monorepo with four independent modules, each of
which can evolve independently while maintaining well-defined interfaces for cross-module
coordination.

2 Related Work

2.1 Smart Contract Design Patterns

The systematic study of smart contract design patterns has matured considerably since the
early days of Ethereum. Wohrer and Zdun (2018) conducted one of the first rigorous cataloging
efforts, identifying patterns across five categories: Action and Control, Authorization, Lifecycle,
Maintenance, and Security [2]. Their work established foundational vocabulary for discussing pat-
terns such as Checks-Effects-Interactions and Guard Check, both of which are directly relevant to the
security architecture of TokenFactory.

Six, Herbaut, and Salinesi (2022) extended this work through a systematic literature review
that identified 120 unique blockchain-related software patterns, organized into on-chain patterns and
on/off-chain interaction patterns [3]. Their taxonomy provides a comprehensive framework for
understanding how patterns like the Factory pattern and token patterns fit within a broader blockchain
software architecture context.

Most recently, Azimi et al. (2025) published the most comprehensive systematic review on
smart contract security design patterns to date, categorizing patterns into Control (51%), Security
(24%), Performance (20%), and Maintainability (5%) [4]. Their analysis specifically discusses the

140



NHXUHUPUHI XKOHE TEXHOJ10IMNA UHXUHUPUHI U TEXHOJIO MU

Checks-Effects-Interactions pattern, access control patterns, and Factory-related patterns.
TokenFactory draws upon patterns from all four categories.

2.2 Smart Contract Security

Security remains a central concern in smart contract development. Kushwaha et al. (2022)
presented 24 security vulnerabilities in Ethereum smart contracts categorized under three root causes:
the Solidity language, the Ethereum Virtual Machine, and blockchain design [5]. Their analysis of
reentrancy attacks and the Check-Effect-Interaction pattern as a preventive mechanism directly
informed the security design of TokenFactory.

Ivanov et al. (2023) classified 133 threat mitigation solutions across five dimensions,
providing the most extensive mapping of defensive strategies for smart contracts [6].

2.3 Decentralized Application Architecture

The architectural design of blockchain applications has been addressed from multiple
perspectives. A layered architecture was proposed with on-chain and off-chain tiers, discussing
fifteen blockchain design patterns and analyzing quality attributes including cost, performance, and
security. The framework directly maps to TokenFactory’s architecture combining smart contracts,
backend indexing, and a React frontend.

A foundational work was contributed on the on-chain versus off-chain architectural decision,
presenting five off-chaining patterns. The analysis of how moving data and computation off the block-
chain impacts trust, scalability, and performance constitutes an early analog to the command/query
responsibility separation: writes go on-chain while reads are served off-chain. This principle underlies
TokenFactory’s design, where state-modifying transactions execute on Ethereum while query-
intensive analytics are served by The Graph subgraph.

A five-layer dApp architecture was proposed comprising the dApp client, smart contract,
dApp service, dApp server, and Ethereum blockchain layers. Their empirical analysis of smart
contract deployment and execution costs, together with the interplay between on-chain and off-chain
components, closely parallels TokenFactory’s four-module monorepo structure.

2.4 Decentralized Exchange Mechanisms

The design space of decentralized exchanges has been comprehensively mapped in Systema-
tization of Knowledge. Researchers established a general Automated Market Maker (AMM) frame-
work and systematically compared major protocols including Uniswap, Balancer, and Curve. Token
Factory’s SimpleSwap employs a deliberately simpler fixed-rate model with admin-defined exchange
rates, which reduces complexity and gas costs at the expense of price discovery. This design choice
is discussed further in the evaluation section.

2.5 Blockchain Scalability and Data Indexing

Blockchain scalability remains a persistent challenge. A comprehensive survey of scalability
solutions classified into first-layer (on-chain) and second-layer (off-chain) approaches. Their analysis
highlights why applications like TokenFactory require off-chain indexing to achieve adequate read
performance. The Graph protocol, documented in its official specifications and research repository,
addresses this challenge by providing a decentralized indexing protocol that transforms blockchain
event logs into efficiently queryable GraphQL Application Programming Intefaces (APIs).

3 Scientific Novelty

The scientific novelty of this study lies in three primary contributions. First, while existing
literature examines smart contract design patterns, dApp architecture, and DeFi mechanisms in
isolation, this work presents an integrative architectural system in which the Factory pattern, fixed-
rate exchange mechanics, Synthetix-model staking rewards, event-driven subgraph indexing, and
wallet-based authentication converge within a single platform. No prior academic work has
demonstrated this specific combination of patterns applied to a token lifecycle management platform.

Second, the study provides a practical implementation of the on-chain/off-chain architectural
separation described theoretically by demonstrating how smart contract event emissions, The Graph
subgraph indexing, and a React frontend with Wagmi hooks create an efficient read/write separation
analogous to Command Query Responsibility Segregation (CQRS) patterns in traditional software
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architecture. Writes are performed as blockchain transactions through smart contracts, while reads
are served through indexed GraphQL queries, enabling the system to support analytics dashboards
and token discovery features without placing additional load on the blockchain.

Third, the study identifies and documents architectural trade-offs that are rarely discussed in
academic literature, including the implications of using a fixed-rate exchange model versus AMM-
based price discovery, the security benefits and usability considerations of Sign-In With Ethereum
(SIWE)-based authentication with JSON Web Token (JWT) session management, and the operational
characteristics of subgraph-based data indexing for real-time analytics in dApps.

Additionally, by comparing TokenFactory’s architecture against findings from recent
systematic reviews on blockchain fundraising models and Decentralized Exchanges (DEX)
mechanisms, this work positions the platform within the broader landscape of token creation and
trading tools, providing scholarly context that is absent from existing commercial implementations.

4 Materials and Methods

4.1 Methodology

This study follows a design science research methodology, in which a software artifact (the
TokenFactory dApp) is designed, implemented, and evaluated against architectural quality attributes
including modularity, security, maintainability, and scalability. The development process proceeded
through four phases: (1) requirements analysis based on common token lifecycle management needs;
(2) architectural design informed by established smart contract design patterns and layered dApp
architecture principles; (3) implementation using industry-standard tools and frameworks; and (4)
evaluation through code review, architectural analysis, and comparison with existing approaches.

4.2 Technology Stack

The technology stack was selected to represent current best practices in full-stack dApp
development. The dependencies between modules are illustrated in Figure 1, which shows how
compiled ABIs flow from the smart contract layer to both the frontend and subgraph, while the
frontend consumes data from the backend REST API, on-chain contract reads via Wagmi/Viem, and
the subgraph GraphQL API. The complete technology matrix is presented in Table 1.

Table 1 — Technology Stack Overview

Layer Technology Purpose
Smart Contracts Solidity 0.8.24 Smart contract language
Smart Contracts Hardhat 2.20.1 Development, testing, deployment framework
Smart Contracts OpenZeppelin v5.0.1 Audited base contracts (ERC20, Ownable,

ReentrancyGuard)

Backend Node.js 20 + Express.js HTTP API, SIWE auth, profile management
Backend Prisma ORM + SQLite/PG | Database ORM with migrations
Backend SIWE +JWT Wallet-based auth with session tokens
Frontend React 18 + TypeScript User interface framework
Frontend Wagmi + Viem Type-safe Ethereum interaction hooks
Frontend RainbowKit Wallet connection Ul
Frontend Recharts Analytics charting
Subgraph The Graph (graph-ts) Blockchain event indexing
Infrastructure Docker + Nginx Containerization and static serving
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4.3 Smart Contract Layer

The smart contract layer was implemented in Solidity 0.8.24 using the Hardhat development
framework. All contracts inherit from OpenZeppelin Contracts v5, which provides community-
audited implementations of ERC-20, Ownable access control, ReentrancyGuard, and SafeERC20.
The compiler was configured with the optimizer enabled at 200 runs and vialR enabled for improved
code generation. As shown at the top of Figure 1, the OpenZeppelin Contracts v5 library serves as
the root dependency from which all smart contracts are derived.

Figure 1 — Dependency graph of the TokenFactory monorepo modules

Four primary contracts comprise the on-chain layer. TokenFactory implements the Factory
design pattern to deploy new ERC-20 token instances. YourToken extends the OpenZeppelin ERC20
and Ownable contracts with an immutable supply cap, owner-only minting, and public burning with
allowance support. SimpleSwap implements a fixed-rate decentralized exchange with admin-defined
exchange rates, ReentrancyGuard protection, and SafeERC20 wrappers. TokenStaking implements
the Synthetix reward distribution model, distributing rewards linearly per second in proportion to
each user’s stake relative to the total stake.

4.4 Backend Server

The backend API was implemented using Express.js on Node.js 20, with TypeScript for type
safety. Authentication is handled through the SIWE protocol as defined in ERC-4361, which provides
cryptographic proof of wallet ownership without requiring passwords. Upon successful SIWE
verification, the server issues a JWT with HS256 signing and a seven-day expiry for stateless session
management. The database layer uses Prisma Object-Relational Mapping (ORM) with SQL.ite for
development and PostgreSQL for production, storing user profiles and session records. As illustrated
in the lower portion of Figure 1, the backend server operates independently from the on-chain module
flow, connecting to the database via Prisma and providing SIWE plus JWT authentication services.

The middleware stack enforces security through Helmet.js for HyperText Transfer Protocol
(HTTP) security headers, Cross-Origin Resource Sharing (CORS) origin whitelisting, rate limiting at
100 requests per 15-minute window, Zod runtime schema validation on all endpoints, and a
standardized error handling pipeline.

4.5 Frontend Application

The frontend dApp was built with React 18, TypeScript, and Vite as the build tool. Blockchain
interactions are handled through Wagmi v2 React hooks backed by the Viem TypeScript Ethereum
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library, providing type-safe contract reads and writes. RainbowKit provides the wallet connection
interface supporting MetaMask, WalletConnect, and other injected wallets. State management
follows a multi-layered approach: on-chain state is managed through Wagmi with React Query
caching, server state through Axios with React Query, subgraph state through GraphQL fetch queries,
and local User Interface (Ul) state through React useState.

4.6 Subgraph Indexing Layer

The data indexing layer uses The Graph protocol to transform blockchain event logs into a
queryable GraphQL API. A custom subgraph is deployed that listens for events emitted by
TokenFactory and SimpleSwap contracts, indexing token creation, trading activity, liquidity events,
and user interactions into entities including Token, Swap, User, LiquidityEvent, ProtocolStats, and
DailyStats. As shown in Figure 1, the subgraph consumes compiled ABIs from the smart contract
layer and exposes a GraphQL API that is consumed by the React Frontend. This architecture enables
the frontend analytics dashboard to display protocol-wide statistics, trading volume charts, and token
rankings without directly querying the blockchain for historical data.

5 System Design and Software Architecture

5.1 High-Level Architecture

TokenFactory follows a layered architecture that separates on-chain and off-chain concerns,
consistent with the architectural principles and the off-chaining patterns identified and described
practically. The system comprises four independent modules organized in a monorepo structure:
contracts (smart contract layer), server (backend API), dapp (frontend application), and subgraph
(indexing layer).

Figure 2 presents the full system interaction map, illustrating how the user interacts with the
frontend dApp through a browser and wallet, and how the frontend communicates with three distinct
backend services via different protocols. On-chain interactions flow through Wagmi/Viem over
JSON-RPC to the Ethereum blockchain, where the TokenFactory, SimpleSwap, YourToken, and
TokenStaking contracts reside. Off-chain profile and authentication requests travel via REST API to
the Express.js backend, which persists data in SQL.ite or PostgreSQL through Prisma ORM. Analytics
and historical data queries are served through GraphQL from The Graph hosted service, which
indexes blockchain event logs into queryable entities.

Figure 2 — Full system interaction map of the TokenFactory dApp architecture
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The data flow follows a unidirectional pattern for state-modifying operations: user actions in
the React frontend trigger smart contract transactions via Wagmi/Viem, which execute on the
Ethereum blockchain and emit event logs. The subgraph indexer detects these events and projects
them into queryable entities. The frontend then retrieves analytics and historical data through
GraphQL queries. For off-chain concerns such as authentication and user profiles, the frontend
communicates with the Express.js backend via REST API calls, as shown by the central column of
Figure 2.

5.2 Smart Contract Architecture

The smart contract layer is structured around four contracts with clearly defined
responsibilities, as shown in Table 2. Each contract is visible in the Ethereum Blockchain component
of Figure 2, where they are listed alongside the event logs they emit for subgraph indexing.

Table 2 — Smart Contract Architecture Summary

Contract Pattern / Model Key Functions Security Measures

TokenFactory  Factory Pattern createToken(), getAllTokens(), Permissionless, no admin
getMyTokens()

YourToken ERC-20 + Ownable  mint(), burn(), burnFrom(), cap()  Supply cap, owner-only mint

SimpleSwap Fixed-Rate DEX buyToken(), sellToken(), ReentrancyGuard,
listToken(), setRate() SafeERC20, min liquidity

TokenStaking  Synthetix Rewards  stake(), withdraw(), ReentrancyGuard,
claimReward(), exit() SafeERC20, updateReward

The TokenFactory contract implements the Factory design pattern, which Wohrer and Zdun
[2] classify as a Lifecycle pattern. When a user calls createToken() with the desired name, symbol,
decimals, initial supply, and maximum cap, the factory deploys a new YourToken contract instance,
transfers ownership to the caller, and records the new token address in its internal registry. This
pattern enables permissionless token creation while maintaining a discoverable on-chain index of all
created tokens.

The SimpleSwap contract implements a fixed-rate exchange model in which the platform
administrator defines the exchange rate (tokensPerEth) for each listed token. The buy formula is:
tokensOut = (ethIn x tokenPerEth) / 10718, and the sell formula is: ethOut = (tokensin x 10718) /
tokenPerEth. While this model sacrifices the automated price discovery of AMM-based designs, it
provides predictable pricing, lower gas costs, and simpler liquidity management suitable for newly
created tokens with limited initial markets.

The TokenStaking contract implements the Synthetix reward distribution model, in which
rewards are distributed linearly per second in proportion to each user’s stake relative to the total
staked amount. The core formula is: earned = (balance x (reward Per Token — user Reward Per Token
Paid)) / 10"18 + rewards. This model has been studied in the context of proof-of-stake reward
distribution mechanisms and provides a fair, proportional distribution of incentives to staking
participants.

5.3 Security Architecture

The security architecture spans four layers. At the smart contract layer, all contracts that
handle token transfers or ETH employ OpenZeppelin’s ReentrancyGuard to prevent reentrancy
attacks, and SafeERC20 wrappers to handle non-standard ERC-20 implementations. The Ownable
pattern restricts administrative functions to authorized addresses. The YourToken contract enforces
an immutable supply cap, and SimpleSwap enforces minimum ETH liquidity to prevent complete
pool drainage. All state-modifying functions follow the Checks-Effects-Interactions pattern.

At the application layer, SIWE authentication provides cryptographic wallet verification
without passwords, JWT tokens provide stateless session management, and Zod provides runtime

145



KMITU XXKAPLLIbICbI No2(82), 2026 BECTHUK KI'TIN Ne2 (82), 2026

input validation. As shown in Figure 2, the Express.js backend handles JWT/SIWE verification
centrally, ensuring that all authenticated requests pass through a consistent security pipeline. At the
network layer, Helmet.js enforces HTTP security headers, CORS whitelisting restricts API access,
and rate limiting prevents abuse. At the data layer, Prisma ORM provides parameterized queries
preventing SQL injection, and address normalization ensures consistency.

5.4 Authentication Architecture

TokenFactory employs a three-layer authentication architecture based on the Sign-In with
Ethereum standard (ERC-4361). The first layer establishes wallet ownership through SIWE: the
frontend constructs a structured message containing the domain, wallet address, nonce, chain ID, and
timestamp, which the user signs with their private key via MetaMask. The backend verifies this
signature cryptographically, confirming that the user controls the claimed wallet address without
requiring any password.

The second layer provides session management through JWT: upon successful SIWE
verification, the server issues an HS256-signed JWT with a seven-day expiry containing the wallet
address. This token is stored in localStorage on the frontend and sent as a Bearer token in subsequent
API requests. The third layer maintains database session records for explicit logout and token black-
listing capabilities. The REST API column in Figure 2 illustrates this flow, showing how the Axios
client in the frontend communicates with the Express.js backend’s Auth Routes and JWT/SIWE
services.

5.5 Subgraph Data Model

The subgraph defines six primary entities: Token (on-chain token metadata and trading
statistics), User (wallet activity aggregates), Swap (immutable trade records), LiquidityEvent
(liquidity additions and removals), ProtocolStats (singleton aggregate of protocol-wide metrics), and
DailyStats (time-series snapshots). These entities are visible in the rightmost column of Figure 2
under The Graph Hosted Service. Event handlers for TokenCreated, Listed, Unlisted, Bought, Sold,
LiquidityAdded, LiquidityWithdrawn, and RateUpdated events update the appropriate entities,
enabling the frontend to query comprehensive analytics data through a single GraphQL endpoint.

6 Results

6.1 Practical Implementation

The TokenFactory platform was successfully implemented and deployed to the Ethereum
Sepolia  testnet. The TokenFactory contract  was deployed at address
0x6f4a72f532833a02f129dffECbB927b1F58e94C1  and the  SimpleSwap  contract  at
0xA9900799479A1BA12c239B4aAAA3C2a64b46267f, with all contracts verified on Etherscan.

The frontend application comprises seven pages (Home, CreateToken, Swap, SwapPro,
Balances, Admin, Analytics) with over ten reusable components. The backend exposes eight RESTful
API endpoints across authentication and profile management routes. The subgraph successfully
indexes all seven event types from the two primary contracts and serves analytics data through
GraphQL queries.

6.2 Request Workflow

Consider the token creation workflow as a representative example. The user navigates to the
CreateToken page and enters the desired token parameters: name, symbol, decimals, initial supply,
and maximum cap. Upon form submission, the frontend invokes the use Token Factory () hook, which
calls write Contract () through Wagmi to send a transaction to the TokenFactory contract’s create
Token () function. As illustrated by the leftmost data flow path in Figure 2, this interaction travels
from the frontend through Wagmi/Viem via JSON-RPC to the Ethereum blockchain. MetaMask
prompts the user to sign the transaction.

Once the transaction is confirmed on-chain, the Token Factory contract deploys a new Your
Token instance, emits a TokenCreated event, and records the token in its registry. The event logs flow
downward in Figure 2 from the Ethereum Blockchain to the Subgraph Indexer, which detects the
Token Created event and creates a Token entity while updating the User, Protocol Stats, and
DailyStats entities. The frontend receives the transaction receipt, displays a success notification, and
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the Home page subsequently displays the newly created token through data fetched from both on-
chain reads and subgraph queries.

6.3 Monorepo Module Structure

The project is organized as a monorepo with four independent modules, each with its own
package.json, build configuration, and Docker deployment. The dependency relationships between
these modules are illustrated in Figure 1. The contracts module contains Solidity source files, Hardhat
configuration, test suites, and deployment scripts. Compiled ABIs are extracted and shared with the
dapp and subgraph modules, as shown by the two branches descending from the Smart Contracts
node in Figure 1. The server module contains Express.js routes, middleware, Prisma schema, and
utility functions. The dapp module contains React components, pages, custom hooks, and library
configurations. The subgraph module contains the GraphQL schema, manifest template, and
AssemblyScript event handlers.

This modular structure ensures that changes to any single module do not require rebuilding or
redeploying the others, supporting independent evolution and team scalability.

6.4 Database Schema

The off-chain database schema is deliberately minimal, consisting of two tables: users (storing
wallet address, optional nickname, optional IPFS-hosted avatar URL, and timestamps) and sessions
(storing wallet address, JWT token, and expiry timestamp). This is reflected in the central column of
Figure 2, where the SQLite/PostgreSQL database stores only users and sessions tables. This
minimalism reflects the principle that user-facing data should reside on-chain or in decentralized
storage wherever possible, with the centralized database serving only as a session management and
profile cache layer.

6.5 API Endpoints

The backend exposes eight endpoints organized into two route groups, corresponding to the
Auth Routes and Profile Route shown in the Express.js Backend component of Figure 2. The
authentication group includes POST /api/auth/login (SIWE verification and JWT issuance), POST
/api/auth/logout (session invalidation), GET /api/auth/verify (token validation), and GET
/api/auth/nonce (nonce generation). The profile group includes GET /api/profile/:address (public
profile retrieval), GET /api/profile (authenticated profile), POST /api/profile (profile update), POST
lapi/profile/avatar (base64 avatar upload to IPFS), and DELETE /api/profile/avatar (avatar removal).
All endpoints return standardized JSON responses with consistent error formatting and appropriate
HTTP status codes.

7 Discussion

7.1 Implementation Evaluation

The TokenFactory implementation demonstrates strong adherence to established smart
contract design patterns and layered dApp architecture principles. The evaluation identifies several
areas of strength and areas for potential improvement.

The smart contract layer effectively applies the Factory design pattern for token creation,
providing a clean separation between the factory logic and the individual token instances. The use of
OpenZeppelin’s audited base contracts for ERC-20, Ownable, ReentrancyGuard, and SafeERC20
ensures that foundational security patterns are correctly implemented. The Checks-Effects-
Interactions pattern is consistently applied across SimpleSwap and TokenStaking, mitigating
reentrancy vulnerabilities.

The layered architecture, as visualized in Figures 1 and 2, cleanly separates on-chain concerns
(smart contracts) from off-chain concerns (backend, frontend, subgraph), consistent with the
architectural principles described in the literature. The subgraph-based data indexing provides an
efficient read layer that avoids the performance limitations of direct blockchain queries for historical
and aggregate data.

The SIWE authentication architecture eliminates password management entirely, relying on
cryptographic wallet ownership proofs. The JWT session layer provides stateless scalability while
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the database session layer enables explicit logout. The multi-layered security architecture spanning
smart contract, application, network, and data layers provides defense in depth.

Several areas for improvement have been identified. First, the SimpleSwap’s fixed-rate
model, while simpler and more gas-efficient than AMM-based designs, does not support automated
price discovery. As trading volume increases, the admin-defined rate may diverge significantly from
market value, creating arbitrage opportunities. Future iterations could incorporate a hybrid model that
combines admin-set base rates with a bonding curve adjustment mechanism.

Second, the current subgraph lacks USD-denominated volume calculations, relying instead
on ETH-denominated metrics. Integrating a Chainlink price feed oracle would enable accurate USD
volume reporting in the analytics dashboard.

Third, while the TokenStaking contract correctly implements the Synthetix reward
distribution model, the platform does not yet provide a frontend interface for staking operations.
Implementing a staking dashboard with real-time reward calculations and historical yield charts
would significantly enhance the user experience.

Fourth, the JWT token stored in localStorage is vulnerable to XSS attacks. Migrating to
httpOnly cookies for token storage would improve the authentication security posture, though this
requires adjustments to the CORS and cookie configuration.

Fifth, the platform currently lacks comprehensive automated testing for the frontend and
backend components. While the smart contract layer has test suites using Hardhat and Chai, extending
test coverage to include integration tests for the API endpoints and end-to-end tests for critical user
workflows would improve reliability.

7.2 Comparison with Existing Approaches

TokenFactory occupies a distinct position in the landscape of token creation and trading
platforms. Commercial services such as token minting tools typically offer simplified creation
interfaces but lack integrated trading, staking, or analytics capabilities. Conversely, established DEX
protocols like Uniswap provide sophisticated AMM-based trading but do not offer integrated token
creation or staking.

Compared to recent blockchain-based fundraising models were examined ICO, IEO, and IDO
mechanisms, TokenFactory provides a more integrated approach where the token creation, listing,
and trading lifecycle occurs within a single platform. However, it currently lacks the auction-based
price discovery mechanisms that characterize IDO launchpads.

8 Conclusion

This article has presented the design and implementation of TokenFactory, a full-stack
decentralized application for ERC-20 token creation, trading, and staking on the Ethereum
blockchain. The platform demonstrates how established smart contract design patterns including the
Factory pattern, Checks-Effects-Interactions, ReentrancyGuard, and SafeERC20 can be effectively
combined with a layered on-chain/off-chain architecture to produce a modular, secure, and
maintainable dApp.

The four-module monorepo architecture, whose dependency structure is depicted in Figure 1
and whose runtime interaction map is shown in Figure 2, comprises smart contracts, backend server,
frontend application, and subgraph indexing layer, enabling independent evolution of each
component while maintaining well-defined interfaces. The integration of Sign-In with Ethereum
authentication, The Graph protocol for data indexing, and the Synthetix reward distribution model
for staking demonstrates the feasibility of combining multiple established patterns and protocols
within a single cohesive platform.

The implementation evaluation identified both significant strengths in security architecture,
modularity, and adherence to design patterns, as well as areas for improvement including AMM
integration for price discovery, USD-denominated analytics, frontend staking interface, and
comprehensive test coverage. These findings contribute a practical reference architecture and a set of
architectural trade-off analyses that practitioners and researchers can use when developing token-
centric decentralized platforms.

148



NHXUHUPUHI XKOHE TEXHOJ10IMNA UHXUHUPUHI U TEXHOJIO MU

Future work should address mainnet deployment and performance benchmarking, formal
smart contract verification, integration of Chainlink oracle price feeds, implementation of a bonding
curve or AMM-based pricing mechanism, and the addition of Al-driven features such as automated
market analysis and predictive token performance scoring.
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MENWPMAHOBA, A., MOJIEHOJII, B.

TOKENFACTORY: TOJIBIK CTEKTIK OPTAJIBIKCBI3JIAHABIPY KOCBIMIIIACBHI

byn maxanaoa Ethereum niam@opmacvinoa apuaiiet ERC-20 moxendepin sicacay, opHaiacmuipy,
cayoa xcacay Hcone CMeKUHeKe APHAAAH MOJbIK CIMEKMIK OpmanblKCbl30aH0bipbliean Kocvimuia (dApp)
TokenFactory ouzatinel men eneizinyi ycwvinwiizan. Inamgpopma 3ayvimmolx yazioeei akwiiovl Keaicimuapm
Kabamvin, beximineen moauepaemeni OpmanblKCbi30aHObIPbLIAH Oupscansl, Synthetix cmuninoezi cmekuHe
aicyiiecin orcone The Graph apkwlivl cybepaghka nezizoencen unoexcmeyoi oipikmipedi. OHvly mizoexmen mic
cmeeine Ethereum (SIWE) aymenmupurkayusicel 6ap Express.js cepeepi socone Wagmi ocone Viem naiioana-
Hamvin React ppoumenoi Kipedi. 3epmmey axvlnobl Keaicimuwapm yaeinepiniy, kabammul apxumexmypaHiy
JiCoHEe OKURA dceme2iniy UHOeKCmeYIHIY MOKeHae OASbIMMAIZaH OPMANbIKCLI30AHObIPLLIEAH NAAMDOpMANap
YWin Npakmuxkanvly ciimeme YCbIHAMbIH MOOYAbOIK, KAVINCci3 ocome Koaoayza bOoramein dApp Kypa
anameiibli Kopcemeoi.

Tyiiinoi ce30ep: Opmanvikcoizdanovipviagan Kocvimuia, ERC-20, akbindvl kenicimuapm OusaiHbiHbiH
yaeinepi, mokendep cmeuxunei, The Graph npomokonwl, Ethereum apkwiivl Kipy, xabammeli O10KYeUH
ApXUMeKmypacoi.

MENPMAHOBA, A., MAJIEHAJIH, B.

TOKENFACTORY: ITIOJTHOIEHHOE JEHNEHTPAJIN3OBAHHOE ITPUJIOKEHUE

B oannou cmamve npeocmasnen ouzaiin u peanuzayus TokenFactory, noano@ynkyuonaibHo2o
0eYeHmpanu308anHo20 Npuiodcenus (dApp) oOnsa cosz0anus, pazeepmvléanusi, MOPeoGIu U CMeluKuHed
noavzosamenvckux mokenos ERC-20 na Ethereum. [lnamgopma unmezpupyem ciou cmapm-KOHMPAKmos no
wabioHy Gabpuxu, 0eyeHmpaIu308anHyO OUPICY ¢ PUKCUPOBAHHOU CIABKOLU, CUCMEM) CIeliIKUH2d 8 CIMULe
Synthetix u unoexcuposanue na ocnose nooepagos uepes The Graph. Ee snecemesoii cmek sxnouaem 63KeHO
na Express.js ¢ aymenmugurayueii Sign-In with Ethereum (SIWE) u ¢oponmeno na React ¢ ucnoivszoganuem
Wagmi u Viem. B uccredosanuu nokazano, Kak wabioHbl CMApm-KOHMPAKMO8, MHO20YPOBHEBAs. APXUMEK-
mypa u UHOEeKCUpPoBaHue Ha 0CHO8e COOLIMULL MO2Ym CHopMUPO8ams MOOYIbHOe, He30naACHOe U NOO0ePICU-
saemoe dApp, npeonazas npaxmuueckuil npumep Oask OCYESHMPAIUZ0BAHHBIX NAAMPOPM, OPUESHMUPOBAHHBIX
HA MOKeHbl.

Knrwoueswie cnoea: deyenmpanuzosantoe npunodxcerue, ERC-20, wabnrons npoexmupoganus cmapm-
Koumpakmos, cmetikune mokenos, The Graph npomokon, exoo 6 cucmemy c¢ nomowwio Ethereum,
MHO20YPOBHEBAS APXUMEKMYPa DIOKUEUHA.
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MULTIPERSPECTIVE ASSESSMENT OF ENTERPRISE DATA STORAGE SYSTEMS
USING HIERARCHICAL DECISION MODELING

Abstract

This paper offers a multiperspective framework for assessing Enterprise
Data Storage Systems (EDSS) with Hierarchical Decision Modeling (HDM). The
research was based on a practical issue many organizations face; selecting a storage
architecture is no longer simply about performance alone but about strategic
alignment, operable management, legal compliance and sustainable economics.
Therefore, the authors have developed a HDM model to identify the decision
problem through five STORE perspectives — Strategic, Technological, Operational,
Regulatory, and Economic — and use Constant-Sum Pairwise Comparisons to elicit
expert opinion. Structured surveys were used to collect expert opinion in the
empirical part of the research to assess five different storage architectures: Direct
Attached Storage (DAS), Network-Attached Storage (NAS), Storage-Area-Network
(SAN), Cloud storage, and Hybrid Storage. Results indicate that both technical and
legal factors are the most significant when it comes to the overall importance of the
perspectives in the evaluation process and finally that the last ranking indicates that
Hybrid Storage is preferred over all other alternatives followed by SAN, Cloud, NAS
and DAS. Finally, the authors demonstrate how HDM can provide a methodical
approach to aggregate multiple expert opinions and therefore support more
defensible EDSS selections in enterprise environments.

Key words: enterprise data storage systems, hierarchical decision modeling,
multi-criteria decision making, storage perspectives, expert judgment, EDSS.
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MOTIHHIH TypajlaHybl — OETTIH €Hl OOMBIHIIA, IIETIHIC — OH YKOHE COJI JKaKTaH 2 cM, a3at xoj— 1,25
cM. Makana TimiHAe JXKa3bUIFaH TYWIHAI Makajia TiTiHAE JXKa3bUIFaH TYNKI TYWIHMEH (pe3ioMe)
ayBICTBIPY MYMKIHJIIT1 KapacThIPBIJIFaH.

6. Makananviy mynki myuini. Makana >kapusilaHaTbIH TUIeH OeJieK, Makaia aTaybIHbIH
aylapMachbIMEH €Ki TiIAe »as3puiaapl. Tymki TYHIH MOTIHI: KenOey opinTepMeH omelOuerTep
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TI3IMIHEH KeWiH | TapmMak TeMeH >asbLIajbl, Co3 apalbIKTapblH Koca amraHga 500-800 TtanOa,
MOTIHHIH TypaJjlaHybl — OETTiH eHi OolibIHIIa, a3aT koi— 1,25 cm.

7. Kinm ce30ep (5—8 ce3 xoHe/HeMece ce3 Tipkeci). KinT cesmep yur Tinge coiKeciHIie
«Tyiiin» xone «Tymki TyHiHHeH» TeMeH >ka3buanbl. «Kint cesmep» Tipkeci (opsic. «KitoueBbie
cltoBay, arbuII. «Key words»): KaibslH opinTepMeH, OSTTIH COJ JKarbIHa jKa3bUIafbl, MIETIHIC — OH
KOHE coJl kakTaH 2 cM, «KinT cesznep» TipkeciHeH KeiiH KOC HYKTe KOWBLIAIbI, apbl Kapail KiiT
ce3Jep Ka3blIaIbl.

8. Hezizei momin xeneci 6exiMIepacH Typaabl:

1) Kipicne (opbic. — Beenenue, arputmr. — Introduction).

2) Mamepuanoap scane adicmep (opbic. — Marepuanbsl u MeToabl, arsutm. — Materials and
methods).

3) Homuoicenep (opwic. — PesynbraTsl, arbutil. — Results).

4) Tanxwvinay (opwic. — O6cyxaenue, arsutm. — Discussion).

5) Kopwimuinowt (opbic. — BeiBojpl, arsuti. — Conclusions).

6) Pusawwinwig 6i10ipy (opbic. — bnaromapHocTH, arsuIiL. — Appreciation).

3 orcone 4 6onimoep GIPIKTIpiITyl MyMKiH, 6 O6JliM — KOKETTUIIK TybIHAAaFaH jKafaiiaa raHa
Ka3blIaIbL.

Maxana 6enimoepi HeMipnenyi Tuic. CanaapJaH KeiiH HYKTe KoWbuiMaiiapl. bemiM arayma-
PBIHBIH Ka3bUTybl: Kapin— Times New Roman, enmemi — 12, KaiblH KapilmeH, TypajlaHybl— O€TTIH
COJI JKaFbIH/IA.

Moringe Oenrini Oip TapMaKThl HeMece Ti3iMIi Oenriieyne apad canaapbl KOJIIaHbUIAbL.

9. Ooebuemmep mizimi (opsic. — Cnucok aumepamypul, arsiai. — References). Onebuerrep
Ti3iMI MakalafgaH KeWiH XKa3bUlafbl. «OAeOUETTep Ti3iMi» TIPKECIKAIBIH KapilmeH Ka3bUlaibl,
Kapin exmemi — 12, merinic — 1,25 cm.

Jlepekke3aep Typasibl aKnapaTThl MOTIHIE IEPEKKO3epre CUITEMEHIH jKacalmy peTi OOWbIH-
1a OpHAJACTBIPHIN, apad caHmapbiMeH Hemipiey KaxeT. CaHmapaaH KeliH HYKTE KOWBUIMAubl.
Mpudr enmemi — 11, merinic — 1,25 cm.

Konpaneuiran Jepekkesaepre ciaTeMernep TIK JKaKHMIaHBIH IMIHIAE KEeNTIpUIreHi ad3all.
bubnmorpadusansik xa3y TYMHYCKa TUTIHIAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLIy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEPi, KITANTHIH aThl, KapUSJIaHFaH OPHBI, OACBUIBIMBI, MIBIKKAH JKBUIBI, OETTEep.
Mpicanbr:CemenoB B.B. ®unocodust: uror teicsuenernit. dunmocodcekas neuxonorust. — [lymmHo:
ITHIT PAH, 2000. — b. 60-65.

KypHan, mep3imoi b6acvlibimMOapobly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTIOl: aBTOPABIH
(aBTOpIApABIH) TEri, aThI-KOHIHIH OacKbl 9pilnTepi, Makajga aTaysbl, KypHaJ aTaybl, KbUIbI, Oackl-
JIeIM HeMipi, O0ertep. Meicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIEHIUS PHIHOYHOTO yTIpaBlie-
Hus // Mapketunr B Poccun u 3a pyoexom. — 2001, — Ne 1. — b. 89-104.

JKunaxmapOwsiy MBIFBIC AEPEKTEPIHIH Ka3bLITy TOPTiOl: aBTOPBIH (aBTOpPIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, Makaja aTaybl, )KHHAK aTaybl, 0ACBLIBIM JKbUIbI, OeTTep. MbIcalibl: 3UMHUH
AWM. BnusHue coctaBa TOIUIMBHBIX AMYJIbCHA Ha KOHIICHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBIOpOCAX MPOMBINIIEHHBIX KOTEIBHBIX // DKOIOTUYECKAs 3alliTa TOPOIOB: T€3. HOKJ. HAy4.-TeXH.
koH(}. — M.: Hayka, 1996. — b. 77-79.

Dnexmponowix pecypcmapOouvly MBIFBIC JEPEKTEPiHIH Ka3bUTy TOPTiOi: MaKaia araysl, aBTOP
TypaJibl aKnapaT, MaKaJIaHbIH IIBIFY OPHBI, Mep3iMi, COHBIMEH KaTap, aKMmapaTThIK TaChIMaJIJayIIIbl,
KYHEIIK Tajanrtap, FalaMTOp pecypcTapbiH KOJIJIaHy MYMKIHIIKTepi (XyI0’KECTBEHHAs! SHIIMKIIO-
neust 3apy0e HOTO KJIACCHYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEKTPOH. TEKCTOBEIE,
rpad., 3B. JaH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanuki. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. tpeboBanus: 1K 486 mnmu
Beiae; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 18.; 640x480; 4x CD-ROM
auckoBoma; 16 OuT. 3B. Kapta; mbimb; Faulkner, A., Thomas, P. IIpoBoaumbie MOIb30BATEISIMU
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WCCIEOBaHUS M JIOKa3aTebHAsT MEAMIMHA [DJIeKTPOHHBIN pecypc] // O630p cCOBpeMEHHOMW TICH-
XHATPUH: ANIEKTPOHHBIN )KypHal. — 2002. — Bein. 16. — Pesxxum nocryna: http://www.psyobsor.org).

10. Kecmenepoi scacay. Opbip KeCTeHIH pETTIK HOMipi MeH aTtaybl Oosrybl mapt. Kecre
HOMIpi XKoHE aTaybl KECTEHIH OFaphl jKaFblHa OpHAJACTHIpbUIaAbl. Kenbey apinTepMeH ka3bUiFraH
«Kecme 1» («Tabnuya 1», «Table 1») ce3iHeH KeiiH CHI3BIKIIA KOWBLIBIN, KECTE aTaybl KaJbIIThI
opinTepMeH Ka3bUIafibl, TypajaHybl — OTTIH opTackiHAa, WpU@T emmeMi — 11, kecteaeri MOTiHHIH
TypaJlaHybl — OCTTIH COJI )KaFbl.

11. Tpaguxanvix mamepuanoap «Microsoft Graph» nemece «Excel» Oarmapimamanapsiaiga
OPBIHAATYBI KQXKET )KOHE CKaHEPJICH OTKI31IMEY1 KaxXeT.

I'padukansik OeitHenep cyper Hemece OipTyTac 00beKT peTiHzae Oepimyi Tuic. I'padukanbik
o0BeKTiIep OCTTIH OCNTIICHTeH KUEKTEPIHEH acmaid, 0ip OeTTeH apThIK O0IMaybl KaKeT.

OpOip 0OBEKTIHIH HOMIPI XKoHE aTaybl 00Tybl KepeK. OOBEKT HOMIpi MEH aTaybl O0BEKTIIEH
TeMeH opHainacysl Kaxer. [lpudt eamemi — 11, MoTiHHIH OpHaIacy Kajmbl — OETTIH COJI JKaFbl.

12. @opmynanapoviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmynanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap Kakia imIiHIEe OH >KaKTaH HOMipJeHEI.
@opmynanap kem OosiraH kargaiina opOip OemiMHIH (opMynanapblH Toyelcis HeMipiey
YCHIHBLITAIBL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typaibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Topesxeci, KbI3MeTi, skyMbIc opHbl (KOO, mekeme araysbl, hakynbTeT, kKadeapa), ’KYMbIC KOHE YSUTbI
TenedoH HeMIpI;

— FBUTBIM KaHJIUAATHI, JOKTOPbl HeMece PhD MOKTOpBIHBIH Makanara KAaThICTBI CHIH-MKIP1
(FBUTBIMHU JTOPEKECI3 aBTOPJIAP YIIIIH).

Pedaxyus ycvinvinzan 6apinvly mamepuanoapaa cblH-nikip 0indipyee minOemmi emec JHcoHe
mMamepuanoapsl KabwvlioaHOa2an asmopiapmer nikipmaniacka mycnetioi.

ABTOpHapIblH TiKipJepi peAaKIUSHBIH KO3KapachIMEH colikec Kelne OepMeii.
Komxazbanapra pelieH3us OepuIMelll KoHE KaWTapblIMalabl. ¥CHIHBUIFAH MaTepHaIapIbIH
IYPBICTHIFBIHA aBTOP jkayanThl. KaiiTa OachUIFaH Marepwalfapibl KypHalfa CYHEHIN UIbIFapy
MIHIETTI.

MaxkananapabiH Ka0bLIIaHYbI KIHE )KAPUSVIAHYbI 00l bIHIIA
cayaJiap TYbIHAAFaH Kar1ai/1a MbIHA MEeKeH-Kalra sKyriHiHi3:

Kazakcran Pecnyonukacst, 110000, Kocranaii ., baiitypceinoB kerr., 47
KP BFM «Axwmer baiitypcoinysisl arbianarsl Kocranaii enipiik yausepeuteTi» KEAK
BCH 200740006481, BX)XK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecy6mukacet, 110000, Kocranaii k., baittypceiHos kemr., 47

Ne007 xab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA /I/TA ABTOPOB

Kypnan «KMIIN XKapbics» myOauKyeT cTaTbu 00 OPUTMHAIBHBIX M paHee He IevyaTaB-
HIMXCS pe3yibTaTax HCCIEeNOBaHUIl B 00JacTH MeNaroruyeckux, COIHaTbHO-TYMAaHUTAPHBIX,
(bU3NKO-MaTEMaTUYECKUX, TEXHUUECKUX, OMOJOTMYECKUX, XMMHKO-TEXHOJIOTHYECKHX, HYKOHOMH-
YEeCKUX HayK, M0 AKOJIOTUH, MEXTyHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o myOaukanuy NpUHUMAETCs PEJAKIIMOHHON KOJUIETHel KypHalla ocie pereH3 -
poBanusi. OTKJIOHEHHBIE CTaThU MOBTOPHO PEKOJUIETHE He pacCMaTpUBAIOTCSI.

CraTby my0JHMKYIOTCSI Ha Ka3aXCKOM, PYCCKOM, AHIVIMHCKOM SI3bIKAX.

JKypHan BBIXOIUT YeThIpEe pa3a B ToJl (THBAPh, allpelib, UIOJIb, OKTSIOPB).

[Moamucky Ha XypHa1 MOXHO oopMuTh B 1F000M mouToBoM oTaeneHnu AO «Kasmodray.
Ilogmucuou nanexc 74081.

Paboraer mpodeccroHaNbHBIA PEelaKTOPCKUM COCTaB, BCE CTAThbH MPOXOIAT IKCIEPTHYIO
OLICHKY M PENaKkTypy, a Tak)e IMpOBEpsIOTCS Ha maruar. Pemenue o myOnukanuy IpUHUMAETCS
pPEeOaKLIMOHHOM KOJUIETUEN KypHaa I10Cie PELeH3UPOBaHUS.

Cratbu pacnpeaensioTcs COrIaCHO CIEAYIOIUM pa3ieam:

* OO6pazoBanue;

e ['ymaHuTapHble HAYKH U UCKYCCTBO;

* EcrecTBeHHBIC HAyKH;

*  VHXUHUPUHT U TEXHOJIOTHH;

* CouunanbHble HAYKH

TpeOoBaHMSs K CTAThAM:

O06BéM TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOeNbl U
cHocku (ot 0,3 mo 1,5 meyaTHbBIX JTUCTOB, T.€. OT S 10 24 CTpaHuII).

Texnuvyeckune TpeGOBaHUS K 0(DOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BeipaBHHBaHNE TEKCTa — IO IMHUPUHE
CTpaHULIBI.

[Tonst: mo 2 cM co BceX CTOPOH.

MexayCTpO4HBIN HHTEPBAJ: OJAUHAPHBIN.

HurtepBan mexay ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Otcryn «llepBoii ctpokm» — 1,25.

TekcT: oJiHa KOJIOHKA Ha CTpaHUIIE.

[lepBas (TUTyNBHAs) CTPAHHIIA CTATHU JOJDKHA COJEPKATh CIEAYIOUTYI0 HHPOPMALIUIO:

1. Koo VJIK. TlomyXupHbIid, MOJOXKEHHE 1O JIeBOMY Kparo crtpaHunbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepually MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHBIA KypCUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
yepe3 cTpoky nocie kojaa Y K.

3. Ceeoenust 06 asmope. KypcuB, MOJOKEHUE Ha CTPAHUIIC — IO MPABOMY Kparo: ydeHas
CTEIeHb, YUEHOE 3BaHUE, JOJKHOCTh, MECTO PabOThI, TOPOJI, CTPaHA.

4. 3aznasue. IlponricHbIe OYKBBI, TIOTY>KHUPHBIHN, TIOJIOKEHHE TI0 IEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CioBo «AnHoTarus» (ka3. «Tyiin», anra. «Abstract»), nmomy-
KUPHBII, OJIOKEHUE 110 LIEHTPY CTPaHUIIbl, Yepe3 CTPOKY IMocie 3arjaBusi. AHHOTaIMs 0popMIIs-
€TCsl Ha s3bIKE CTaTbM. JlomyckaeTcs 3aMeHa aHHOTallUM Ha SA3BbIKE CTaTbU Ha PE3IOME HA S3BIKE
cratbu. Tekct anHoTaruu: 500-800 3HaKOB Cc mpobOenaMu, KypCHUB, BHIPABHUBAHHE IO IIMPHHE
CTpaHMIIbI, OTCTYIIBI CJIeBA U cripaBa — 1o 2 cM, otcTyn «IlepBoit crpokm» — 1,25,

6. Pestome k cmamve. OdopmisieTcss Ha IBYX S3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHUs CTaTbH. TEKCT pe3toMe: KypCUBHBIM, I1OCIIE CIUCKA JIUTEPATYPhI YEPE3 UHTEPBAIL,
500-800 3HakoB ¢ mpobenamu, MOJI0KEHHUE TI0 MUPUHE TeKeTa, oTcTyn «IlepBoit crpokm» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KirodueBsle c10Ba MUILYTCS HA TPEX A3bIKAX, pa3MEILLAIOTCs
COOTBETCTBEHHO MoJl «AHHOTamuei» u «Pestome». Opaza «KmroueBbie ciioBay (ka3. «Kint cezaep,
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anri1. «Key words»): Moy XKHpHBINA, OTCTYIIBI CJI€Ba M CIIpaBa — IO 2 CM, mociie ¢pas3bl CTABUTCS
nBoeroure. CamMu KITIOYEBBIC CIIOBA yKa3bIBalOTCs mocie (paspl «KimrodeBbie cloBa» B TOW ke
CTpOKE, uepe3 3aIsiTylo.

8. OcnosHou mexkcm NENNATCS HA CIEAYIOLUE pa3ieibl:

1) Bseoenue (ka3 — Kipicne, auria. — Introduction).

2) Mamepuanvt u memoowvt (ka3. — Marepuangap MeH oiicrep, anria. — Materials and
Methods).

3) Pezynomamut (ka3. — Hotwxkenep, anri. — Results).

4) Obcyacoenue (ka3. — Tankeiaay, anri. — Discussion).

5) Buisoowl (ka3. — KopbiTeiHabl, anri. — Conclusions).

6) brnacooaprnocmu (ka3. — Pusambuiblk OLI1ipy, aHriL. — Appreciation).

Paszoenvt 3 u 4 Moryt 00beIUHATHCA, pa3jien 6 — 10 HEOOXOIMMOCTH.

Pazoenvt cmamvu nomKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAMMO HYMEpPOBATh apaOCKUMH
mudppamu 6e3 Touku. OgopmieHre 3arooBKoB pazzaenoB — mpudt Times New Roman, paszmep
mpudTa — 12, MOTy>KUPHBINA, TOJT0KEHUE T10 JICBOMY KpParo CTPAHUIIHI.

[Ipu BeIIENCHUH B TEKCTE OTIEIHHBIX TYHKTOB MU CITUCKOB CJEIyeT HCIOIh30BaTh TOJIBKO
apabckue nudpol.

9. Cnucok numepamypul (ka3. — Odebuemmep mizimi, auri. — References).Crnucok smrtepa-
TYpbI IPUBOAMUTCS B KOHIIE CTaThU U o3ariaBiuBaercs «Crucok aurepatypb» — mpudt Times New
Roman, pasmep mpudra — 12, momyxxkupnsiii, orctyn «IlepBoii ctpoku» — 1,25.

Caenenus 00 HCTOYHUKAX CIIEAYET pacroiaraTh B MOPSIKE MOSIBICHUS CCHUIOK HA UCTOYHH-
KM B TEKCTe, HyMepoBaTh apadckumu nudpamu 6e3 Touku, pazmep mpudta — 11, orcryn «IlepBoit
ctpokm» —1,25 cM. CChUTKH Ha HCIIONH30BAHHBIE MCTOYHUKH CIEAYET MPUBOJIUTH B KBAJAPaTHBIX
cKkoOKkax. bubmmorpaduueckas 3anmuch BBHITIOIHICTCS Ha SI3bIKE OPUTHUHATIA.

BrixogHbie TaHHBIE KHUZ 00SI3aTEIBHO BKIIIOYAIOT: (JaMIIIMIO aBTOpa (aBTOPOB), MHUITUAIBI,
Ha3BaHUE, MECTO W3JaHuA, U3JATEIbCTBO, roj u3naHus, ctpanuubl. Hanmpumep: CemenoB B.B.
@unocodust: uror TeicsyeneTuid. Punocodcekas neuxonorus. — Iymmuo: ITHI PAH, 2000. — C.
60-65.

BroixonHble TaHHBIE cmamell U3 JHCYPHAN08 U NePUOOUYECKUX U30aHUull yKa3bIBAIOTCS B
CIIeyIoIIeM Mopsijike: ¢paMuiIns aBTopa (aBTOpPOB), MHUIMAIIBI, HA3BaHUE CTaThH, Ha3BaHHUE JKypHa-
Ja, roJ, HoMep u3nanud, crpanunsl. Hampumep: ['omy6koB E.Il. MapkeTHHr Kak KOHIETLHUS PbI-
HOYHOTO yripaBieHus / Mapkerunr B Poccun u 3a pyoexxom. — 2001. — Ne 1. — C. 89-104.

BrixogHble NaHHBIE COOPHUKOG YKA3BIBAIOTCS B CIEAYIOIIEM Mopsake: (amumust aBTopa
(aBTOpOB), MHUIMAIBI, HA3BaHUE CTaThH, Ha3BaHUE COOPHUKA, IO U3JaHus, cTpaHulbl. Hampumep:
3umuH A.W. BnusiHue cocTaBa TOITUBHBIX 3MYJIBCHI Ha KOHIICHTPAIIUIO OKCHJIOB a30Ta U CEPHI B
BBIOpOCAX MPOMBIIIJICHHBIX KOTEIbHBIX // DKOIOTHYecKas 3alliTa rOpoIoB: T€3. TOKJ. Hay4.-TeXH.
koH(. — M.: Hayka, 1996. — C. 77-79.

BrIxoaHble TaHHBIE 21eKMPOHHBIX pecypco8 coliepKaT HHPopMaIio 00 aBTope, Ha3BaHUH,
JaTe W MECTe W3JaHUs WM MyONMKaluu, TaKKe YyKa3blBaeTcs WH(GOPMAIMOHHBIA HOCUTENb,
CHUCTEMHBIE TpeOOBaHUS, PEXKUM JOCTyna (K MHTEpHET-pecypcam) (XyIoKeCTBEHHAs dHITUKIIONE-
sl 3apyOeKHOr0 KIACCHYECKOTO HMCKYCCTBa [DNEKTPOHHBIA pecypc]. — DIEKTPOH. TEKCTOBBIE,
rpad., 3B. aH. U npukiagHas nporp. (546 M6). — M.: bonpmas Poc. sanukn. [u ap.], 1996. — 1
asekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. TpeboBanus: [1K 486 mnu
BeIie; 8 MO O3Y; Windows 95 nim HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuc-
koBoJI; 16 OuT. 3B.kapra; MmbIib; Faulkner, A., Thomas, P. I[TpoBoauMbIie MOIB30BATEISIMU UCCIIEIO-
BaHMS W JIOKa3aTellbHass MeIUIMHA [DIeKTpoHHBI pecypc] // O630p COBpEeMEHHOW TCUXUATPHU:
aeKTpoHHbIN xypHaIL. — 2002. — Bein. 16. — Pexxum noctyma: http://www.psyobsor.org).

10. Ogpopmnenue madbauy. Kaxngas Tabnuma Jo/DKHA OBITH IMPOHYMEpPOBaHA W HMETh
3arojoBoK. Homep TaGuuIlel U 3arojloBOK pasmemniarorcs Haja Tabiuuneid. Homep odopmisercs kak
«Tabnuya 1» («Kecme I», «Table 1»), crunp mpudra — KypCHBHBIA. 3aroloBOK TaOJHUIIBI
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pasmemaercs yepes tupe, mpudt — Times New Roman, pasmep — 11, 1Mo HeHTpY CTpaHHIIBI, CTHIIb
mpudra — oObuHbIA. [lonokeHHe TekcTa B Tadmuie mo JieBoMy kpato, mpudr — Times New
Roman, pasmep — 11.

11. Oghopmrenue epagpuueckux mamepuanos. I'padudeckne MaTepuanbl JOJDKHBI OBITh
MOATOTOBJICHBI ¢ ToMoIbo Tporpamm «Microsoft Graph» wm «Excel» 06e3 ucmonp3oBaHus
CKaHHPOBAHUSI.

['padpraeckue 0OBEKTHI JOKHBI OBITH B BUJIE PUCYHKA WJIA CTPYIIITUPOBAHHBIX 0OHEKTOB.

I'paduueckue 0OBEKTHI HE JOKHBI BRIXOJUTDH 32 MPEAEIbI IMOJIeH CTPaHULBI U MPEBHIIIATH
OJIHY CTpaHHUILY.

Kax b1t 00beKT 10KEeH OBITh TPOHYMEPOBaH M UMETh 3arojoBok. Homep o0bekTa u 3aro-
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