g = ¥ i i >
= -
v . > N =

PPLIED RESEARCH AND EXPERIMENTAL

DEVELOPMENT
IN THE FIELD OF NATURAL AND TECHNICAL
SCIENCES
BASED ONMATERIALS FROM THE INTERNATIONAL
SCIENTIFIC AND PRACTICAL CONFERENCE BELGOROD

COLLECTION OF SCIENTIFIC WORKS OCTOBER 28, 2020



AGENCY FOR ADVANCED SCIENTIFIC RESEARCH
(AASR)

APPLIED RESEARCH
AND EXPERIMENTAL DEVELOPMENT
IN THE FIELD OF NATURAL AND TECHNICAL SCIENCES

Collection of Scientific Works
Based on Materials from the
International Scientific and Practical Conference

Belgorod, October 28, 2020

Belgorod
2020



P75
The electronic version of the collection is freely available on the website: apni.ru

Editorial Board

N.A. Dukhno, Doctor of Law, Professor (Moscow); F.P. Vasilyev, Doctor of Law, Associate
Professor, Member of the Russian Academy of Legal Sciences (Moscow); A.Y. Vinarov, Doctor of
Technical Sciences, Professor (Moscow); A.V. Datiy, Doctor of Medical Sciences (Moscow); A.B.
Kondrashikhin, Doctor of Economics, Candidate of Technical Sciences, Professor (Sevastopol); T.V.
Kotovich, Doctor of Art History, Professor (Vitebsk); V.D. Kreimer, Doctor of Medical Sciences,
Academician of the Russian Academy of Natural Sciences (Moscow); K.K. Kumehov, Doctor of
Economics, Professor (Moscow); O.I. Radina, Doctor of Economics, Professor, Honored Worker of
Higher Professional Education of the Russian Federation, Distinguished Scientist and Educator of the
Russian Federation (Shakhty); E.I. Tikhomirova, Doctor of Pedagogical Sciences, Professor,
Academician of the International Academy of Education and Science, Academician of the Russian
Academy of Natural Sciences, Honored Worker of Higher Professional Education of the Russian
Federation (Samara); Z.G. Aliyev, Candidate of Agricultural Sciences, Senior Researcher, Associate
Professor (Baku); N.V. Starikov, Candidate of Agricultural Sciences (Belgorod); Sh.G. Tadzhiboev,
Candidate of Philological Sciences, Associate Professor (Khujand); A.A. Tkachev, Candidate of
Agricultural Sciences (Belgorod); Zh.A. Shapoval, Candidate of Agricultural Sciences (Belgorod).

P 75 Applied Research and Experimental Development in the Field of Natural
and Technical Sciences: Collection of Scientific Works Based on Materials
from the International Scientific and Practical Conference, October 28, 2020 /
General Editor: E. P. Tkacheva. — Belgorod: Agency for Advanced Scientific
Research LLC (AASR), 2020. — 71 pages.

ISBN 978-5-6044822-8-5

This collection includes articles and brief communications based on presentations from the
International Scientific and Practical Conference "Applied Research and Experimental
Development in the Field of Natural and Technical Sciences," held on October 28, 2020, in
Belgorod. Participants included academic and teaching staff from several Russian and
international universities, instructors, graduate students, master's students, students, and industry
professionals. The materials in this collection cover presentations delivered by participants in
sessions focused on issues in natural and technical sciences.

The publication is intended for a broad audience interested in scientific research and development,
as well as in the latest advancements in science and technology. All articles and communications
were peer-reviewed by members of the editorial board. The materials are published in the authors'
original form. The authors are responsible for the content and accuracy of their articles. The
opinions of the editors may not align with the views of the authors. Citation of the publication is
required when using or borrowing materials.

UDC 001
BBK 72

© AASR LLC, 2020
© Collective of Authors, 2020



CONTENT

SECTION "BIOLOGICAL SCIENCES". ...ttt 4
Burenkov S.S., Filippova A.V.
ECOLOGICAL FEATURES OF MACROMYCETES OF YURGINSKY DISTRICT OF

KEMEROVO REGION ...ttt e enaaa e e e 4
SECTION "AGRICULTURAL SCIENCES". ....ooiiioeie e 8
Mirzaev R.A.

DETERMINATION OF THE DRYING PROCESS OF SUGAR SORGHUM STEMS IN
NATURAL CONDITIONS . ...ttt ettt e e e e e e e aane e e eenaneeeeenns 8

Opalatenko A.Yu., Rozlomiy N.G.
REVIEW OF THE MAIN METHODS OF STUDYING FORESTS OF CITY GREEN

AREAS IN THE CONDITIONS OF THE SOUTH OF THE FAR EAST....ccccccceviiiiniinene 12
EARTH SCIENCES SECTION .....oiiiiiiiiieiestee ettt st 15
Belyaev D.Yu., Barmin A.N., Valov M.V.

BUSINESS TOURISM — A CONDITION FOR REGIONAL DEVELOPMENT ................. 15
Burlakov V.A.

INTERESTING ASTRONOMY OR DIVERSIFICATION OF DEFENSE INDUSTRIAL
COMPLEX ENTERPRISES ...ttt st 19
SECTION "TECHNICAL SCIENCES" .....ooiitiieteeet ettt s 29
Malinovsky P.

DEVELOPMENT OF CRM SOFTWARE FOR OPTIMIZING INTERNATIONAL
LOGISTICS AND CUSTOMS CLEARANCE PROCESSES WITH A CLOSED-LOOP

FINANCIAL

SYSTEM ..ttt bbbttt et ettt b e sbe bbbt et a et ae b nae 29
Mergenova ZG

DISTANCE LEARNING IN VOCATIONAL SCHOOLS IN SELF-ISOLATION ............... 41

Akinshin A.A., Polyak Yu.E.

ON SOME PROBLEMS OF THE RUSSIAN DEFENSE-INDUSTRIAL

COMPLEX ...ttt ettt ettt e et e e s aa e e e ata e e eaaeeeeaaeeetseeesseeessseeeasseesnsaeesaseeennres 43
Baranov V.L., Smirnov N.P., Ter-Danilov R.A.

FORMATION OF EQUILIBRIUM GEOMETRY OF SURFACE MICROROUGHNESSES
DURING CYCLIC CONTACT IMPACT

LOADINGE ...ttt ettt e et e e et e e et e e e ata e e eaaeeesasae e sseeaaseeesseeeasseesnsseenaseeennres 56
Vasiliev D.A., Makarova A.V., Isaeva T.V.
FUZZY FUNCTIONAL NETWORK PLANNING MODEL.........ccoovieviiieieeeieeeeeeeeeeas 61

Khasanov N.M., Gulomov Zh.B., Saidov H.K.

DEPENDENCE OF SEISMIC RESISTANCE OF CULVER STRUCTURES ON IMPACT
LOADS OF VEHICLES. ...ttt ettt e etae e eaee e 65
Khasanov N.M., Saidvaliev R.M., Khasanov M.N.

CONSTRUCTION OF HYDRAULIC TUNNELS OF SANGTUDA HYDROPOWER
STATION-1

ettt eeeeeeeeeeeeteeeeeeeteeeeeeetteetesesteeesesessteeseenteeeresesteeetesenteeaeeeateeereteasteateaateeereenteeareenreeereereeanes 71
Yakubov A.O., Nurullozoda Z.S., Ikromzoda I.L.

STRUCTURES OF OVERHEAD PEDESTRIAN CROSSINGS IN SEISMIC

AREAS ..ottt ettt ettt e te e e aeeete e e aeereeetreereas 78



CEKUNA « TEXHNYHECKNE HAYKN»

d 10.5281/zenodo.13950812

DEVELOPMENT OF CRM SOFTWARE FOR OPTIMIZING
INTERNATIONAL LOGISTICS AND CUSTOMS CLEARANCE
PROCESSES WITH A CLOSED-LOOP FINANCIAL SYSTEM

Malinovskiy Pavel
Financial Director, Nevskiy Broker, LLC,
Russia, St. Petersburg

Global logistics and the freight transportation industry are constantly evolving, facing new
challenges in cargo management, customs clearance, and international shipping. This article pre-
sents information on the development of a CRM system for companies engaged in logistics and
freight transportation. The system integrates data management technologies, document flow auto-
mation, and financial transaction tracking to optimize workflows for logistics operators and clients.
This CRM platform not only automates routine processes but also improves the security, efficiency,
and transparency of logistics operations. In this article, we analyze the technical components of
the system, address the importance of a closed-loop financial system, and its role in optimizing
logistics processes, as well as its contribution to enhancing the efficiency of global trade.

Keywords: CRM system for logistics, closed-loop financial system, international transpor-
tation management, customs clearance automation, financial transaction tracking, order and ship-
ment management, cargo unit management, payment processing in logistics, financial reports and
analytics, commission and tax automation, database integration in logistics, global logistics solu-
tions, secure financial transactions, automated document workflow, financial transparency in lo-
gistics, integration with external financial systems, logistics process optimization, real-time finan-
cial monitoring, multimodal freight management, debt and payment tracking.

Introduction

As globalization accelerates, international trade and logistics operations are
becoming increasingly complex. Companies working in the logistics sector face
growing pressure to optimize operations, ensure compliance with international reg-
ulations, and manage intricate workflows. In response to these challenges, advanced
technological solutions are needed to enhance the efficiency and transparency of
multimodal freight management.

This CRM system offers a comprehensive solution for logistics operators, in-
tegrating cargo tracking, customs clearance, and financial transaction management
functionalities. The system’s architecture, based on a client-server model, is de-
signed to handle large volumes of data while ensuring security, transparency, and
regulatory compliance. In this article, we will discuss the technological approaches
and implementation underlying the system, and how they are revolutionizing logis-
tics operations by automating document flow, enhancing transaction security, and
improving collaboration between logistics operators and their clients.

Main Section

Programming Languages and Technology Stack
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The following programming languages were used to develop this CRM sys-
tem:

e Delphi: The primary language used for developing the system’s interface
and business logic, particularly for data processing and integration with financial
modules.

e SQL (Structured Query Language): Used for database management and
handling complex queries for financial transactions, order tracking, and operations.

e JavaScript: Applied for creating dynamic and responsive client-side inter-
faces.

e PHP: Utilized in the server-side development to handle business logic and
integrate with external APIs.

Technology Stack:

e Frontend: Angular, HTMLS, CSS3, Bootstrap for responsive interfaces
and user experience.

e Backend: Delphi for managing core business processes, REST API for
connecting with external systems.

e Database: MySQL for storing data related to orders, cargo, and transac-

tions.

e API Integrations: RESTful APIs for interacting with external systems such
as 1C and customs authorities.

o Security: JWT (JSON Web Tokens) for user authentication and data secu-
rity.

Key Program Features:

o Order and Transportation Management

= The system allows tracking and managing the statuses of orders and

shipments (e.g., "No Order", "Shipment Available", "Order and Shipment Availa-
ble").

» Visualization of order and shipment information in user-friendly ta-
bles and reports.
o Cargo Unit Management
* The program supports the creation and management of cargo types,
subtypes, identifiers, and statuses.
* Functionality for merging and deleting cargo units with the ability to
specify unique identifiers (GUID).
» Verification of checksums and other technical data for each cargo unit.
o Database Integration and Data Storage
» Interaction with databases using ADO commands for executing stored
procedures, ensuring stable and efficient performance with large datasets.
= Data filtering capabilities by key parameters such as arrival date, order
status, client name, or manager.
o Customs Clearance
= Tracking the statuses of documents and customs procedures, including
inspection dates, document verification, and various customs review statuses.
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= Support for interacting with different document types, with capabili-

ties for entry and editing within the system.
o Client and Contact Management

» Built-in tools for tracking clients, including unique client identifiers,
their data, and linking orders and shipments to specific clients.

* Management of contacts for managers and other responsible parties
involved in freight transport and customs clearance.

o Reports and Analytics

= The system offers report generation capabilities for orders, shipments,
cargo units, and customs procedures.

= Built-in functions for calculations and data aggregation, such as ship-
ment amounts, commissions, and other financial indicators.

o Interface and Usability

» The program features an intuitive interface with tables, edit buttons,
and data entry fields, making it user-friendly for daily operations.

= The ability to customize data displays and apply filters for quick re-
trieval of necessary information.

Target Audience

The program is designed for logistics companies, freight operators, customs
brokers, and international shipping specialists. It will benefit organizations involved
in managing freight operations, including order status tracking, logistics process
management, and customs document processing.

Program Features:

o Flexibility and Scalability:

» The system supports large volumes of data and provides robust filter-
ing and sorting capabilities, making it ideal for companies operating in international
freight and handling a high number of orders.

o Database Integration:

* The use of ADO commands and stored procedures enables the system
to operate efficiently, even with large data sets, allowing quick access to information
on orders, shipments, and cargo statuses.

o Multi-level Cargo Tracking:

= The ability to track various types and subtypes of cargo units, their
identifiers, and characteristics is especially important for companies transporting di-
verse categories of goods.

o Comprehensive Transportation Process Control:

* The system allows full-cycle tracking of orders and shipments—from
order creation to completion, including all stages of customs clearance and transpor-
tation.

Program Strengths:
o Flexibility and Adaptability:

* The program offers numerous customization options, allowing it to be
tailored to the specific needs of any company.

o User-friendly Interface:
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= The program's interface is designed to facilitate ease of data interac-
tion and minimize the time spent searching for information.

o High Performance:

» The system can process large volumes of data without significant per-
formance loss, which is especially important for large companies with many orders
and cargoes.

o Integration with Financial and Management Processes:

= The ability to work with financial indicators, reports, and commissions
makes the program valuable not only for logisticians but also for company finance
departments.

One of the key features of this CRM system is the closed-loop financial sys-
tem, which provides comprehensive and automated management of all financial as-
pects of logistics operations. This is critically important for businesses involved in
international transportation and customs clearance, where not only order fulfillment
needs to be monitored, but full financial transparency and accountability are also
required.

Indicators of a Closed-Loop Financial System:

1. Order and Shipment Tracking: The system tracks all stages of logistics op-
erations — from the moment an order is created to its completion. The following data
is monitored in the system: orders (Order entity): The primary entity that records all
information related to logistics operations. Each order includes details about cargo
type, route, timelines, and costs.
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Fig. 1. Order Creation
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Example code for creating an order entity:
TOrder = class
private
FOrderID: string;
FClientID: string;
FTransportID: string;
FOrderStatus: TOrderStatus;
FTotalAmount: Currency;
public
procedure CreateOrder (ClientID, TransportID:
string) ;
procedure UpdateOrderStatus (NewStatus: TOrder-
Status) ;
end;

Transport (Transport entity): Data is recorded about the vehicles involved in
the transportation, as well as the current status of the shipment. This includes dis-
patch dates, arrival dates, and intermediate statuses. The creation of a shipment is
impossible without the creation of an order, meaning that the shipment can only exist
within the framework of an order. This ensures the integrity of the closed-loop fi-
nancial system.
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Fig. 2. Shipment Creation

Clients and Contractors (Client, Supplier entities): The CRM stores compre-
hensive data on clients, suppliers, and other contractors, allowing for easy manage-
ment of orders and relationships with participants in the logistics chain.
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Fig. 3. Creation of the Client Entity

Order and Shipment Management:

The system allows for tracking the movement of goods and automatically up-

dating financial data for each order at all stages of execution.
2. Financial Transactions:

The system provides full control over financial transactions associated with
each order. This includes managing payment types, currencies, payment statuses,

commissions, and other financial aspects.

Stored procedures such as GetCityInfo and GetList and database tables pro-
cess financial data, allowing the system to automatically track all inflows and out-

flows related to each order.

For each payment, information about the transaction status, amount, date, and

currency is saved, ensuring accurate financial accounting.
Example code for handling payments:

TPaymentTransaction = class
private

FTransactionID: string;
FOrderID: string;

FAmount: Currency;
FCurrency: string;

FStatus: TTransactionStatus;
public

procedure InitiatePayment (OrderID: string; Amount:

Currency) ;

procedure CompletePayment (TransactionID:
end;
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Support for various currencies and payment types allows the system to adapt
to international operations, which is particularly important for global logistics oper-
ators.

3. Financial Reports and Monitoring:

The CRM incorporates mechanisms for generating financial reports that track
both revenues and expenses for each order. This enables real-time analysis of oper-
ational efficiency and monitoring of financial obligations.

The system automatically calculates total amounts and can generate reports
across various categories such as orders, shipments, or clients. These data can be
used for profitability analysis, cost assessments, and other financial indicators.

Example of creating a financial report:

TFinancialReport = class

private

FReportID: string;

FTotalIncome: Currency;

FTotalExpenses: Currency;

public

procedure GenerateReport (StartDate, EndDate:

TDateTime) ;

procedure DisplayReport;
end;

4. Modules for Handling Commissions and Taxes:

The system contains functionality for automatically accounting for commis-
sions, taxes, and other expenses. Fields for storing percentage rates and commission
data allow the system to automatically calculate taxes related to each transaction,
greatly simplifying the work of operators and accountants.

For each payment, the system saves the commission rate, which is used to
calculate the final amount.

Example of commission calculation:

TCommissionCalculator = class

private
FCommissionRate: Double;
public
function CalculateCommission (Amount: Currency) :
Currency;
end;
function TCommissionCalculator.CalculateCommis-
sion (Amount: Currency) : Currency;
begin
Result := Amount * FCommissionRate;
end;
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The automation of commission and tax calculations makes the system more
convenient and efficient, minimizing errors during calculations.

5. Integration with Financial Modules:

One of the key features of the system is the ability to integrate with external
financial systems such as 1C. This allows for synchronization of order and financial
transaction data with management and accounting systems, creating a unified
closed-loop financial system.

The system automatically transmits data on orders, payments, and expenses
to financial management systems, eliminating the need for manual input and mini-
mizing errors.

Example of code for integration with external systems:

procedure TIntegrationModule.ExportTolC (OrderID:
string) ;
begin
// Prepare data for export
ExportData := PrepareDataForExport (OrderID) ;

// Send data to external system
SendTolC (ExportData) ;
end;

6. Debt and Payment Tracking:

The CRM includes functionality for tracking debts and payments. For each
order and client, the system stores information on the current payment status, pay-
ment dates, and outstanding amounts. This ensures precise control over financial
obligations, both on the client side and the operator side.

Full payment status information (e.g., “Paid,” “Pending,” “Overdue”) is stored
in the system and can be used to analyze payment discipline and improve financial
control.

Example of debt tracking:

TDebtTracker = class
private
FClientID: string;
FOutstandingAmount: Currency;
FDueDate: TDateTime;
public
procedure TrackDebt (ClientID: string; Amount: Cur-
rency; DueDate: TDateTime) ;
procedure UpdateDebtStatus (ClientID: string);
end;
The closed-loop financial system in this CRM enables full automation and
control over all financial aspects of logistics operations, ensuring security, transpar-
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ency, and accuracy of transactions. The system integrates modules for order track-
ing, document flow automation, financial report generation, and handling commis-
sions and taxes, significantly improving the efficiency of logistics operators.

An example of code demonstrating the closed-loop financial system within
this CRM can be observed through the functionality related to order processing, pay-
ment tracking, and automatic integration with financial modules (e.g., commission
and tax calculation, as well as revenue and expense tracking). The focus is on how
the system handles transactions and ensures their completion, a hallmark of the
closed-loop financial system.

Example code for order and payment processing with commission handling:

TOrder = class

private

FOrderID: string;

FClientID: string;

FTotalAmount: Currency;

FPaymentStatus: TPaymentStatus;
FCommissionRate: Double;

FReservedFunds: Currency;

public

procedure CreateOrder (ClientID: string; Amount:

Currency) ;

procedure ReserveFunds (Amount: Currency) ;
procedure ProcessPayment (OrderID: string) ;
procedure CalculateCommission;

procedure CompleteOrder;

end;
procedure TOrder.CreateOrder (ClientID: string;
Amount: Currency) ;
begin
FOrderID := GenerateOrderID;
FClientID := ClientID;
FTotalAmount := Amount;
FPaymentStatus := psPending;
end;

procedure TOrder.ReserveFunds (Amount: Currency) ;

begin
// Function to reserve client funds
FReservedFunds := Amount;
FPaymentStatus := psReserved;

end;

procedure TOrder.CalculateCommission;
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var
CommissionAmount: Currency;
begin
// Commission calculation based on the given rate
CommissionAmount := FTotalAmount * FCommissionRate;
FTotalAmount := FTotalAmount - CommissionAmount;
end;

procedure TOrder.ProcessPayment (OrderID: string);
begin

if FPaymentStatus = psReserved then

begin

// Logic to transfer funds to the contractor
TransferFunds (FReservedFunds) ;

FPaymentStatus := psCompleted;

end;
end;

procedure TOrder.CompleteOrder;
begin
// Finalize the order after successful payment
if FPaymentStatus = psCompleted then
begin
FinalizeOrder (FOrderID) ;
end;
end;
Example of a stored procedure for integration with financial modules:

CREATE PROCEDURE CompleteOrderTransaction
@OrderID INT,
@ClientID INT,
@Amount DECIMAL(10,2),
@CommissionRate DECIMAL(5, 2)
AS
BEGIN
-- Reserve client funds
UPDATE Accounts
SET ReservedFunds = ReservedFunds + (@Amount
WHERE ClientID = @ClientID;

-- Calculate commission
DECLARE @CommissionAmount DECIMAL(10,2);

SET @QCommissionAmount = (@Amount * @CommissionRate;

-- Update balance considering the commission
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UPDATE Accounts
SET Balance = Balance - @Amount + @CommissionAmount
WHERE ClientID = @ClientID;

-—- Finalize the transaction
INSERT INTO Transactions (OrderID, Amount, Commis-
sion, Status)
VALUES (QOrderID, @Amount, @CommissionAmount, 'Com-
pleted') ;
END;

Procedure Description:

1. Reserve Funds: Initially, the client’s funds are reserved in their account.

2. Calculate Commission: The commission is then calculated and recorded
in the database.

3. Update Balance: After the commission is calculated, the client’s balance
is updated, and the reserved funds are deducted.

4. Finalize the Transaction: Once all steps are successfully completed, the
transaction is recorded in the financial operations table, and the order is marked as
completed.

This code demonstrates how the system ensures a closed-loop financial sys-
tem by automating order management, reserving funds, calculating commissions,
and completing transactions. Financial data is synchronized across system modules,
ensuring full financial transparency and completion of each operation.

Conclusion

This CRM system offers a unique solution for the logistics industry, providing
full automation, operational transparency, and secure transactions within a closed-
loop financial system. The technologies applied in this system allow for reduced
order processing time and improved operational efficiency, which is particularly cru-
cial in the context of global international logistics operations.
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