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Introduction

In the current conditions, digital technologies will help the organization, on the one hand, to form
its human resources potential, and on the other hand, to attract, retain and develop highly qualified
employees, which will lead to high-quality staffing and high efficiency of the enterprise as a whole.

In the conditions of modern market relations, the main elements of the management mechanism
of any organization, including a transnational corporation, are management decisions and personnel,
which, when interacting, ensure the achievement of the organization's goals and objectives. A manage-
ment system is understood as a set of interconnected elements, methods, tools and processes that ensure
the implementation of management activities to achieve the organization's goals [1]. This system usually
includes functions such as decision-making, planning, organization, motivation and control, as well as
management structures and resources.

Management functions are the main areas of activity carried out by management to achieve the
goals of the organization. In the context of personnel management, the planning function allows you to
determine the number and qualifications of employees, predict future employee needs, for example, to
determine in advance what professional skills are needed for a new project. The organizational function
creates conditions for the division of work and authority, the creation of a structure, for example, by
defining duties in departments and clearly defining the role of each employee. The motivation function
helps to encourage employees, support their professional development, strengthen team spirit, for exam-
ple, by implementing a bonus system, organizing training, and developing career development plans. The
control function monitors employee performance, assesses their compliance with goals, for example, by
conducting annual assessments, and makes adjustments based on performance indicators, and coordi-
nation ensures cooperation between different departments and teams, for example, by coordinating em-
ployee needs and resource allocation between HR, finance, and operations departments [2].

Thus, management functions are a set of interrelated mechanisms and procedures that ensure the
implementation of decisions made and their systematic implementation in accordance with organiza-
tional goals. The management mechanism, in turn, ensures the implementation of decisions and the im-
plementation of the organization's functions with the participation of staff.

Personnel management systems and technologies

In the conditions of globalization and increasing competition, the organization's personnel, their
creative potential and creativity begin to play a decisive role. The sustainable development of the organ-
ization depends on the level of qualification, professionalism and business qualities of the personnel. In
order to organize the effective functioning of the organization, innovative concepts and modern person-
nel management technologies should be used and applied in practical activities.

The personnel management system consists of a set of interconnected personnel departments,
functional and executive subsystems, as well as information and communication support mechanisms
[2]. The personnel management system in an organization is an interconnected structure that includes
both departments that work directly with personnel and managers at all organizational levels and is
inseparable from the general management system of the enterprise. The personnel management system
constitutes the main structural framework in the general management system of the organization. Be-
fore its implementation, there is a personnel management strategy, which is directly related to decisions
that have a significant and long-term impact on the employment and professional development of em-
ployees within the organization.

Personnel management technologies are understood as the process of recruiting, motivating,
training, developing and evaluating personnel using various methods to achieve organizational goals by
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ensuring the best possible performance. Personnel management technologies include recruitment, per-
sonnel motivation, personnel training and development, and personnel evaluation technologies.

HR policy of an international company

The company's international activities have a significant impact on its personnel policy. In particu-
lar, the processes of recruiting employees and sending them to work abroad are significantly affected by
this impact. As a result, the personnel department reacts to these changes. In this regard, the require-
ments for the knowledge, experience and personal qualities of candidates sent to foreign branches are
increased in order to ensure their effective functioning and the fulfillment of organizational goals.

The HR department should pay attention to the behavioral aspect of employees sent to foreign
branches, familiarize them with the social and cultural norms of the host country, and develop effective
communication skills with local authorities, business circles, and consumers. In this context, the common
European code of conduct - the principles of courtesy, simplicity, dignity, and good manners - should be
taken into account as a guiding principle [3].

Therefore, before being sent to work abroad, many multinational corporations, together with their
families, undergo special psychological tests, assessing stress and communication skills, as well as check-
ing professional knowledge. Such tests are carefully prepared by specialists in the personnel department
and experienced psychologists. Based on the results of the test, a decision is made to send the employee
to a foreign country.

The employee’s desire and the support of close relatives are essential for working abroad. The em-
ployee and family members participate in specialized courses to familiarize themselves with the culture,
local customs, behavioral differences, and basic language skills. Careful selection of candidates aims to
prevent financial losses for companies and minimize psychological stress for the employee.

In a transnational corporation, the social and cultural characteristics of the host country should be
taken into account when forming personnel policies and staff. Motivation and financial incentive systems
should be adapted to local norms, and testing and evaluation methods should be selected in accordance
with the country's level of development [4].

The effectiveness of non-material and material motivational elements should be consistent with
national characteristics. Internal motivators that are effective in the parent company may have a differ-
ent effect in other countries; therefore, external motivational tools - changing job status, additional pay-
ments, and clearly defining tasks - are considered more effective.

Conclusion

Thus, transnational corporations should take cultural and country differences into account when
formulating their personnel policies and, for this purpose, attract experienced specialists from the host
country.
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Abstract

This publication is devoted to the study of both theoretical principles and practical aspects of the
functioning of the stock exchange sector in Ukraine in conditions of economic and political instability.
The essence of the stock exchange as a fundamental component of the market system, which contributes
to the optimal distribution of financial assets, is analyzed. Changes in the number of stock exchanges,
the volume of share issuance and the liveliness of trading on officially recognized markets are traced.
Ways to improve the effectiveness of stock exchange work are outlined and steps are formulated to re-
solve key difficulties in the work of Ukrainian stock exchanges, which is considered possible due to the
implementation of an effective state strategy.

AHomauis

L{s nybnikauig npucBsYeHa BUBYEHHO K MeopemuyHUX 3acad, mak i NPAaKmMuUYyHUX MOMeHMIB
PYHKUIOHYBAHHS 6IpX#0B020 CeKkmopy 8 YKpaiHi 8 yMOBAX eKOHOMIYHOI ma nosiimu4Hoi HecmabislbHOCM.
30iticHroembCa po36ip cymHocmi bipxci K pyHOameHmMaabHoI CK1adoBoi pUHKOBOI cucmemu, Wo CNpUsie
ONMUMAasabHOMy po3nodisly GIHaHCoBUX akmusis. [IpocmexeHo 3MIHU Y KilbKocmi ¢oHOoBUX 6Ip,
obcsieax BUNYCKY akyitl ma XBadsocmi mopeiB Ha O0QIiUilHO BU3HAHUX PUHKAX. OKpec/ieHo WIsxu
NOKPAU4EHHSI pe3ysibmamuBHOCMI 6ipx#oB8oi pobomu ma CcpopmyIbOBAHO KPOKU 018 Bpe2y/IHoBaHHS
KJI04OBUX MPYOHOWIB Y pobomMi YKPaiHCbKUX BIpX, U0 B6AYAEMbCS MOXUIUBUM 3ABOSIKU BNPOBAOHEHHHO
0iesoi 0epxasHoi cmpamegii.

Keywords: exchange, exchange activity, exchange commodity, models of exchange activity requla-
tion, exchange market, exchange instruments.

Knroqosi cnosa: bipxca, 6ipxosa 0ig/ibHicme, bipxosul mosap, Mooesi pe2yto8aHHs bipxoBoi
dignbHocmi, 6ipxcoBull pUHOK, 6ipx#08i IHCMpyMeHmu.

B cy4acHux ymosax QyHKUIOHYBAHHSA bipx Bidiepae 3HA4YHY POJib Y CyHACHIl eKkoHOMIYHIt cucmemi
ma CymmeBO NO3HAYYEMbCS HA OuHamiyi mosapoobiey ma @iHaHcoBUX NOMOKIB. bipxcosi onepauii
ABAAOMb CObOK CneyugiyHUl cnoci6 BedeHHs MopziBJi, U0 € 20/10BHUM YUHHUKOM ONMOB020 36ymy, i
Marome  BUPILWIA/IbHE 3HAYeHHS O0J11 eKOHOMIYHO20 3pOCMAHHS. Takum YuHoM, 6ipxa sucmynae
KJIO4OBOK CK/1A00BOK PUHKOBOI CMPYKMYypuU ma sBJsE coboto KomnieKkcHUl anapam, sKul 20Cmpo
peazye Ha 6yob-sKi COYianbHO-eKOHOMIYHI, NOIMUYHI MpaHcgopmauii, wo Bidbysaromscsi BCepeouHi
KPaiHu.

bipyca € 3Ha4YHUM Kamanizamopom npo2pecy Yy cgepi mopaissi, CMUMY/IE NPUNJIUB Kanimanis,
3abe3neqye  pauioHasIbHe  BUKOPUCMAHHS — HASIBHUX — pecypciB, @  MAKOX  iHMeHCUpIKye
30BHIWHLOMOP20BE/IbHI onepauli (ekcnopm ma imnopm). [jJo mo2o ¢, onepauii, ujo 30iUCHIOOMbCA HA
6ip#Ci, CMBOPHOIOMb MEXAHi3MU OPMYyBAHHA BAPMOCMIi MOBAPIB HA PUHKY, C/Y2YroYU iHOUKAMOPOM
EeKOHOMIYHO20 CMAaHy ma CYMMmMEBUM e/leMeHmMOoM 0epyasHOi cucmemu 3abe3nedeHHs: eKOHOMIYHOI
cmabinbHocmi. QYHKUIOHYBAHHS Bip#0B8020 MeXaHi3mMy € pyHOaMeHMOoM Cy4acHOI PUHKOBOI @KOHOMIKU,
OCKi/IbKU came mym ¢Gopmyrombcs 06°ekmuBHI UiHU Ha akmusu ma 3abesneyyembcs NPO30pPiCMb
mop208e/ibHUX onepauid.

Bipxcosa digsibHicmb 5K 00UH i3 BUOIB 20CN0OAPCHKOI 0i/IbHOCMI Mae makut Habip 03HAK:

- 30itICHOEMBCA CNeyiasibHO CMBOPEHUM Cyb EKMOM 20CNO00APHOBAHHS - MOBAPHOH BIP}Oro;
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- MA€ Ha Memi opeaHizauiro U pe2ysitosaHHs bipx#os8oi mopais/ii;

- 3Micm mop2080-6ipx#080i dis/ibHOCMI ckiadaroms 6ipx3#cosi NOCay2u, AKi Hadarombcs Cyb'ekmam
20CN00ApHOBAHHSA NPU 30ilICHeHHI HUMU mopeiBesibHUX onepauil .

3akoH YKpaiHu «[lpo mosapHy 6ipx3cy» BU3HAYAE NPABOBI YMOBU CMBOPEHHS ma 0ifg/IbHOCMI
mosapHux 6ipxc Ha mepumopii' YkpaiHu [1].

30Kpema, B UbOMy 3aKOHI B8 CMUC/IU ¢opmi peeriameHmytombCa NOJIOXHEHHS NPO CMBOPEHHS mda
0ig/1bHIcMb MoBapHOI 6P, NOPAOOK i peecmpauii. BUSHa4eHo 0CHOBHI NPUHUUNU 0iS/IbHOCMI MOBAPHOI
6ipxci, i npasa ma 0608 ’a3Ku, Kamez20pito 4/1eHCmBa 8 moBapHil bipx i, 3a2asibHi 3acaou YnpassiiHHS
moBapHoro 6ipx#oro, NOHSIMMS Ma 03Haku bipxosux onepauyid.

CyyacHa ykpaiHcbka 6ipxca, PYyHKUIOHYE 3aBOSKU 3ACMOCYBAHHIO e/IeKMPOHHUX MOP20BeIbHUX
Naamopm, W0 YHeMoXIuBIHMb 6Y0b-9Ke pyYHe BMPYYaHHS Yy Npouec mopeisii. He MeHw 3Ha4yuwum
esleMeHmMoM € 3anpoBaodxeHHs 0608 '93K0B020 3abe3neyeHHs KOHMpPakmis, de 6ipxca Yu nos's3aHul
KnipuHeosul opeaH bepe Ha cebe pyHKUi 2apaHma BUKOHAHHA GiHaHcoBuUX 30608 '93aHb. [Jo Mmo2o X,
BNPOBAOIEHHS CYBOPUX pe2iameHmis Bepuikauii cyb'ekmis puHKy 00380519€ bipxdi iHmezpysamucs y
0epxasHy cucmemy Haz/asa0y 3a iHaHcoBoro dissibHicmio [5].

OCMAaHHIM 4acomM MU CNOCMEPI2AEMO 3MEHWEHHS Yucia GoHOoBUX BIPHC AKWO HA NOYAMKY
aHanizosaHo2o nepiody Oisau Yomupu MopeoBesibHi naamgopmu, mo 0o 2025 poky ixHA KisbKicmb
ckopomusiacs 00 0BOX. Taka 3miHa csidyums npo nocmynose 31umms (KoHconioauito) 6ipxoBo2o
ceaMeHmy, Wo BUKIUKAHE K BHYMPIWHIMU PUHKOBUMU 3PYUEHHIMU, MAak i BNJIUBOM YUHHUKIB 3308Hi.
30Kpema, c1id 3a3Ha4umMuU NOCUSIEHHA HOPMAMUBHUX NPUNUCIB B8i0 HauioHabHOI KOMICHi 3 UiHHUX nanepis
ma oHO0B0O20 PUHKY, HeBE/IUKY MOop2iBesibHY AKMUBHICMb HA NEBHUX NJIAM®OPMAx, d MAKOXC 3a2aslbHy
piHaHcoBy HecmabisibHicmb, cnpudUuHeHy boldosumu dismMu. AK HAC/IIOOK, pUHOK NpaMye 0o gopmamy, oe
pyHKUiOHyBamume suwe 00Ha GpoHOoBsa bipxa, Kompa 3a00B0JILHAE YCIM aKmMydsibHUM CMaHoapmam
w000 NPO30POCMI, MEXHOJI02IHHO20 OCHAUWEHHS Ma GiHaHcoBo2o obcazy (Kanimasizauii).

B mol e yac 3aKkoHo0asyi 3pyweHHs y 2023 poui, 30Kpema 3Base BNPOBAOIEHHS NOJIOHEHb
3akoHy YkpaiHu «[1po puHKu Kanimasy ma opeaHi3os8aqHux MosapHUX puHKax» [3] ma PiweHHs KabiHemy
Minicmpis YkpaiHu «[lpo 3amBepoxceHHs nepeniky Budis NpoodyKuii mopeisia aKumu 30ilCHEMbCS
BUKJIFOYHO HA OP2aHi30BAHUX MOBAPHUX PUHKAX» [4], 3aKkpinusu 6ipxcosi mopeu K 0oMiHaHmMHuUl cnocié
Npooax3cy CUpoBUHU. 3aBOSKU UbOMY BOAIOCA CYMMEBO 3MEHWUMU 06ca2 NPAMUX (HebipxcoBux) yeoo,
CNpAMYBaABWU MoBapoobiz eHepeemuyYHUX pecypcis ma 0epeBuHU Y KOHKYpeHmHe cepedosulye. SK
Hacniook, 6ys10 0ocaeHYMoO (POPMYBAHHS HEYNnepeoxeHUx PUHKOBUX UiH ma 3abe3neyeHo cmasaicme
piHaHcoBuUX HA0X00xeHb 00 brodx3emy.

Po3sumok 6ipxoBo20 cekmopy y 2024 poui xapakmepusyBascs e/1uboKor nepeby0oBoro PyHKUU
HauioHanbHOI KOMICIi 3 UiHHUX nanepis ma ¢oHO0B8020 PUHKY. B 0CHOBY Uux mpaHcgopmauid 6ys1o
nokiadeHo 3akoH YKpaiHu «[Ipo BHECeHHsI 3MiH 00 0esKuX 3aKOoHO00dBYUX aKmiB YKpaiHu w000
BOOCKOHA/IEHHSI 0epABHO20 pe2Y/IlOBAHHS MA HA2S0y HA PUHKAX KAnimasay ma opeaHi30BaHux
MOBAPHUX PUHKAX». [TpUHAMMSA Ub020 K/IHOH0BO20 3AKOHOOABY020 AKMY, CNPAMOBAHO20 HA NOCUJIEHHS
0epxaBHo20 KOHMPOJIH, CYMMEBO HABU3UO YKPAIHCbKI cmaHdapmu Haess10y 00 Hopm €B8ponelicbKo2o
peanameHmy MiFIR. ¥ pe3ysibmami peaysismop 3006y8 po3wupeHull apceHan 3acobis 015 NpoBedeHHs
peayiasmusHUX 0ill ma epekmusHoi bopombbu 3 PUHKOBUMU MAHINYAUIIMU. Lle cmano BUKIHOYHO
HeobxiOHUM 3axX000M 0719 BIOHOBJIeHHSI 00BIpU BIMYU3HSAHUX iIHBECMOPIB.

MoquHaro4u 3 cidyHa 2025 poKy, Habpas YuHHocmi 3akoH «[1po aepapHi Homu» [2]. Lle ¢iHaHcosul
iHCmpymeHm, Kul € abcoromMHUM HOBOBBEOCHHSIM, | BiH ICHYE BUK/IHOYHO B €/1eKMPOHHOMY BU2/S0I Y
pamMkax odeno3umapHo2o 0bJiKy. Ha siomiHy 8i0 mpaduuitiHux Naneposux PO3NUCOK, a2papHi Homu
MOXCYMb BiSTIbHO Kynysamucsi (0 npooasamucs K Ha 0p2aHizoBaHux 6ipxax, mak i No3a HUMU, Hadaro4u
azpapHoMy Cekmopy 3mMo2y onepamusHo Mobinizysamu Kowmu.

Y nucmonadi mozo x 2025 poky HauioHanbHa KOMICs 3 UiHHUX nanepis ma ¢oHO0B0O20 PUHKY
(HKLM®P) yxsanuna oHosaAeHI Kpumepii wodo cmpyKkmypu 8/1aCHOCMI ma 0is1080i emuKku cyb'ekmis
PUHKY. L|i HOBOBBEOeHHS pakmuyHO 6JI0OKYHOMb MOXUIUBICMbL y4acmi 8 mopaax 078 mux oci6, yui
iHmepecu nos'a3aHi 3 Oepxcasoro-azpecopoM. Omxe, OCHOBHI PYWIilHi cuau 019 pepopmyBaHHs
6ip}#0B020 NPOCMOPY NOJAAOMb Y 3ANPOBAOXEHHI NPO30PUX MOPEOBEIbHUX NPOUEDYp, NOCUJSIEHHI
KOHMPOJIto BiONOBIOHO 00 €BpONelcbKUX HOPM MAd NOBHOMACUWMAbBHOMY BNPOBAOMEHHI UUPPOBUX
mexHoso2il 8 IHPpAcmMpyKmypy.

Omie yoockoHaseHHs1 6ipx#oBoi OisifIbHOCMI B Cy4acHUX peainisx YKpaiHCbKOI eKOHOMIKU MAe
dokycysamucs Ha 3pocmarHi 0i€BOCMI  PYHKUIOHYBAHHS (IHAHCOBO20 PUHKY mMaA 2apaHmyBaHHI
BIOKkpumocmi onepauit Kynisi-npooaxcy. Bax)wiusum BeKmMOopoM € nepesedeHHs bipxosux MalioaHYuKIB
v yugposull popmam, wo msaeHe 3a coboro asmomamu3auito 30iCHeHHs Y200, Ha1a200XeHHs 38 93Ky
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e/IeKMPOHHUX MopeiB 3 0epxasHuUMu ma @IHAHCOBUMU YCMAHOBAMU, d MAKOXC [HMe2pauito
IHCMpyMeHmiB 019 aHani3y puHKoBoi OuHamiku. [1odibHa cmpamezia 0ae 3Mo2y 3MeHWUumuU BNJus
JI00CbK020 akmopy, 3abe3neqyumu onepamusHe OMPUMAHHs sidomocmel W00 Bapmocmi ma
KiJIbKOCMi mopais, @ MAKOX BU3HAYUMU HeynepeoxeHy PUHKOBY OUIHKY HAABHUX aKmusis.

BucHoBKu. TopzosesibHa 0isi/ibHICMb Ha bipyxax B YKpaiHi nepexcusae 3HayHy nepebyoosy,
3YMOBJIGHY AK 30BHIWHIMU MPYOHOUWAMU, MAK | BHYMPIWHIMU 3MiHAMU Y pe2y/itoBaHHi. Hamimunacs
MeHOeHuis 00 YKPYNHeHHs BGipx#08020 ceaMeHmy: PYHKUIOHYHHYUX POHOOBUX bGipxC CMAE MeHwe, a
NepesaX<Ha 4YacmuHa obcsa2iB Y200 KOHUEHMPYEMbCS Ha NeBHIl obmexceHil 2pyni nnameopm. Lle Bkasye
Ha cnpsMoBaHicmeb 00 HOPMYBAHHSI PUHKOBOI MOdesi 3 OOMIHYBAHHAM OOHO20 YU 0BOX NPOBIOHUX
cyb'ekmis. IHcmumyuiliHa MoOepHi3auia puHKY 3abe3neqyembcs NPUBEOeHHAM YKPAiHCbKUX HOPM
3aKoHoOascmsa Yy B8i0NoBIOHICMb 00 €BponelicbKux, 4Yepe3 NOCusieHHs KoHmposro HKLMDOP,
3anpoBaodxeHHAM 0608 '513K0B020 NPoBEOeHHS Mop2iB CMPame2iyHO BAXUIUBUMU AKMUBAMU HA bipycax
ma BCMAHOBICHHSAM CyBOPUX Kpumepiia 00 Cyb'eKmiB pUHKY, WO CNPUSE NIOBULEHHIO NPO30pOCMi ma
3MEHWeHHKO NoMeHuiasiy 0718 MaHinyigsmusHux 0id. MalbymHe 6ipx#coBoi 0ia/IbHOCMI OKPeCc/ItoEMbCS
yepes [HMeHcupikauito uugdposizauii mopaosesbHUX MaloaH4uKiB, IXHE 31umms 3 0epIasHUMU
cepsicamu, 36azaqyeHHa Habopy O0OCMYNHUX [HCMPYMeHmMIi8 ma BOOCKOHAIEHHS OpP2aHi3auitiHOI
cmpykmypu. Yce ue, Ha Hauwly OyMKY, npuzsede 00 HapouwyysaHHs obcseis mopeis, 36i1bWeHHs
npusabausocmi 0718 iHBeCMUUit Ma 3MiuHeHHs eKOHOMIYHOI cmabisibHOCMI KPaiHU.
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Abstract

This article examines stress management through a specific form of sex. Calming sex is aimed solely
at reducing emotional distress and promoting relaxation. In this case, achieving conception, orgasm, part-
ner pleasure, or non-sexual goals is not necessarily the goal.

Keywords: sex, sexuality, coping strategies, stress regulation.

Introduction

In contemporary psychology, stress is regarded as a systemic response of the body to external and
internal threats that require adaptation. Within Lazarus’s theory of stress, coping strategies play a key
role — conscious ways of regulating behavior and emotions in response to stressors.

Traditionally, coping is divided into problem-focused and emotion-focused coping. However, aca-
demic discourse has not sufficiently examined a specific form of emotional regulation: the use of sexual
behavior as a tool for reducing stress. In most cases, sexuality is considered either in the context of normal
pleasure or within the framework of pathology, such as compulsive sexual behavior [1].

The aim of this article is to conceptualize the phenomenon of “soothing sex” as a conscious coping
strategy, to describe its neurobiological and psychological mechanisms, and to draw a boundary between
adaptive and maladaptive uses of sexuality.

1. The term “soothing sex” refers to a form of intimate interaction in which a person seeks relaxa-
tion, relief from non-sexual tension, and distraction from a stressful situation. Sexual goals as such — the
desire to experience orgasm, satisfy a partner, conceive, and so on — become only natural and possible
consequences of sex itself.

2. A coping strategy is a way of adapting to a stressful situation as a response to stress, expressed
through thoughts, feelings, and actions.

A coping strategy is used to manage stress, for example, to reduce the level of stress in a specific
situation, to solve a particular problem, or to improve one’s emotional state.

Coping is a conscious process: a person chooses a certain pattern of behavior that they consider
optimal in a given situation.

Coping strategies are divided into problem-focused and emotion-focused strategies according to
the goals a person wishes to achieve by using them. These goals may include:

- reducing stress levels;

- solving a problem;

- restoring emotional balance.

Coping presupposes the reality and conscious nature of psychological self-regulation, unlike psy-
chological defense, which is an unconscious process aimed at reducing internal conflict. Psychological
defense may not be recognized by the individual and may distort the perception of reality [2].

3. Classification of Coping Strategies

3.a. Problem-Focused Coping

This is aimed at eliminating the source of stress:

- searching for solutions;

- planning;

- taking active action.

3.b. Emotion-Focused Coping

This is aimed at regulating one’s internal state, primarily through:

- relaxation;

- distraction;

- social support;

- bodily practices.
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It is within this category that soothing sex is considered as a form of affect regulation/3].

4. The Concept of Soothing Sex

Soothing sex is a form of sexual behavior consciously used to reduce stress levels and restore psy-
chophysiological balance.

Unlike other forms of sexual behavior, it is characterized by:

- a high degree of awareness;

- orientation toward homeostasis;

- absence of destructive consequences.

When comparing different types of sex, the differences in the «trigger—goal-result» chain, as well
as the level of behavioral awareness, become clearly visible [4]:

1. Soothing sex: stress - stress reduction - recovery; high awareness.

2. Hedonistic sex: desire - pleasure - satisfaction; moderate awareness.

3. Compulsive sex: anxiety or anhedonia - relief through avoidance - guilt and increased stress;
low awareness.

5. Neurobiological Mechanisms

5.1. Regulation of the Hypothalamic—Pituitary-Adrenal Axis

Stress activates the hypothalamic—pituitary—adrenal system, leading to the release of cortisol.
Studies show that sexual activity can reduce cortisol levels, thereby contributing to the restoration of
homeostasis [5].

5.2. Oxytocin Effects

Oxytocin, released during physical intimacy and orgasm, plays a key role in:

- reducing anxiety;

- strengthening the sense of safety;

- suppressing the fear response.

It has a modulating effect on the amygdala, weakening the stress response [6].

5.3. Parasympathetic Activation

Bodily contact, slow rhythmic movements, and breathing synchronization stimulate the vagus
nerve, activating the parasympathetic nervous system. This leads to [7]:

- a decrease in heart rate;

- muscle relaxation;

- a subjective sense of calm.

6. Psychological Mechanisms

6.1. The Attention-Switching Effect

Sexual stimulation creates a strong sensory load that competes with stress-related cognitive pro-
cesses. This reduces the level of rumination [8].

6.2. Restoration of a Sense of Control

In conditions of uncertainty, sexual contact may create a predictable structure of interaction,
which contributes to a sense of stability.

6.3. Bodily Regulation of Emotions

Sexuality as a bodily experience makes it possible to regulate emotions at a deep level, bypassing
cognitive processing, which is especially important when anxiety levels are high.

7. Gender and Individual Differences

Studies show that the perception of sexuality as a coping strategy varies [9].

Women:

- are more strongly dependent on the quality of the relationship,

- are oriented toward emotional closeness;

- receive the effect through tactile contact;

- may experience a sufficiently prolonged soothing effect.

Men:

- more often use sex to achieve orgasmic release;

- are oriented toward the physiological result;

- may experience a short-term positive effect from soothing sex.

Individual differences:

- highly sensitive people may experience sensory overload due to the summation of nerve impulses
from the source of stress and from sexual experiences;

- attachment level and understanding from the partner influence the effectiveness of the strategy;
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- past experience, including a history of psychological trauma, may change the perception of sexu-
ality.

8. Differential Diagnosis

Soothing sex is an adaptive coping strategy when the following criteria are met [10]:

1. It does not replace other effective strategies, such as social support, problem-solving, and so on.

2. In repeated instances of soothing sex, tolerance does not develop; that is, there is no need to
increase the intensity of the action in order to achieve the same relaxation.

3. Postcoital dysphoric syndrome does not develop, including shame, disgust, regret, and other
negative reactions.

Signs of maladaptation of the coping strategy:

- the presence of negative reactions demonstrating the maladaptive nature of soothing sex as a
systemic coping strategy;,

- using sex as the only strategy during acute stress, which may lead to an increased risk of suicidal
behavior and the development of post-traumatic stress disorder, or PTSD;

- experiencing guilt, shame, or disqust after intimacy;

- loss of control over what is happening, the manifestation of emotions and/or goals that do not
relate specifically to soothing sex as such, for example, influencing the partner, manipulation, conception,
and so on;

- sexualization of one’s own distress followed by dissociation during intimacy [9].

9. Sociocultural Context

Sexuality as a coping strateqy is often taboo. This is associated with:

- cultural norms;

- moral attitudes;

- lack of sexual education.

Within such limitations, adaptive forms of behavior may be perceived as deviant. This attitude may
be held both by the person who desires soothing sex and by their partner. This situation can be addressed
through sexual education and by expanding the range of acceptability in the sphere of intimate relation-
ships.

10. Limitations and Risks

Despite its adaptive potential, soothing sex has limitations:

- it does not resolve the cause of stress;

- it may increase dependence on external regulation;

- it requires a safe and trusting context.

Conclusion

Soothing sex represents a valid form of emotion-focused coping based on neurobiological and psy-
chological mechanisms of stress regulation.

It may be an effective tool, provided that it is used consciously, integrated with other strategies,
and does not lead to destructive consequences.

Further research should focus on:

- empirical verification of effectiveness;

- the study of long-term effects,

- analysis of cultural differences.
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Abstract

The rapid expansion of remote work, accelerated by global digitalisation and the aftermath of the
COVID-19 pandemic, has fundamentally reshaped the conditions under which millions of employees per-
form their professional duties. While remote work offers tangible advantages — including schedule flex-
ibility, elimination of commuting time, and greater autonomy — it simultaneously generates a distinct
set of psychological and organisational challenges that affect employee wellbeing and long-term perfor-
mance. Among the most pressing concerns in this context are the phenomena of professional burnout
and the erosion of work motivation, both of which have been observed with increasing frequency among
remote workers across industries and geographies.

The present article examines the theoretical foundations of the relationship between motivation
and burnout in remote employees. Drawing on the Job Demands—Resources model (JD-R), Self-Determi-
nation Theory (SDT), and the Maslach Burnout Inventory conceptual framework, the study identifies the
primary factors that contribute to the development of burnout in remote settings: social isolation, blur-
ring of work-life boundaries, deficits in managerial feedback, information overload, and reduced sense
of organisational belonging. The article further explores how different types of motivation — intrinsic
and extrinsic — interact with these risk factors, either amplifying resilience or accelerating emotional
exhaustion and depersonalisation.

The analysis reveals that intrinsic motivation, characterised by personal engagement, a sense of
purpose, and self-directed goal achievement, serves as a significant protective resource against burnout,
whereas a predominance of extrinsic motivational drivers — particularly in the absence of social support
and clear role expectations — tends to amplify vulnerability to emotional and cognitive depletion. The
article additionally outlines practical implications for HR management and organisational psychology,
proposing evidence-based recommendations for sustaining employee motivation and preventing burnout
in distributed teams. These include the implementation of regular structured check-ins, the promotion of
psychological safety, the establishment of clear digital communication boundaries, and the development
of individualised development trajectories for remote staff. The findings contribute to a growing body of
literature on remote work management and provide a conceptual basis for further empirical investiga-
tion in the field of organisational behaviour and HR practice.

AHHOMauus

CmpemumesibHoe pacnpocmpaHeHue dUCMAaHYUOHHo20 popmama pabomsl, YCKOPeHHOe npoyec-
camu enobanbHoU yugposusayuu u nociedcmsusamu naHoemuu COVID-19, npuHUUNUAIbHO U3MEHUJIO
YCI0BUSI NPOGPECCUOHAIbHOU 0esime/IbHOCMU MUJI/IUOHOB COMPYOHUKOB NO BCeMy Mupy. YOaieHHas 3a-
HSMoCcmb npedocmassisem pso 04eBUOHbIX NpeumMyuLecma: 2ubkocms paboyeeo 2pagpuka, 3KOHOMUIO
BpemeHu Ha dopoey, bosiee BbICOKYH cmeneHb aBMOHOMUU. BMecme ¢ mem oHa nopoxcoaem cneyugu-
yeckull KOMNJIeKC NCUX0/I02UYeCcKUX U 0peaHU3AUUOHHbIX BbI30B0B, HENOCPEOCMBEHHO BUSHOWUX HA
61a20n01y4Ue COMPYOHUKOB, UX BOBJIEYEHHOCMb U 00/120CPOYHYHO pe3y/ibmamuBHOCMb. B qucie Haubo-
J1ee akmyasibHbix Npobsiem 8 0aHHOM KOHMeKCme — NpogeccuoHaibHoe Bbi20paHue U CHUXCeHUe mpy-
dosol MomuBayuu, Komopble GuKkcupyromcst ¢ Hapacmarowed yacmomod cpedu yoanéHHbIX pabomHuU-
KOB B pa3/iu4HbIX OMPAC/IsiX.

Hacmoswas cmamaesi NOCBAWEHA MeopemuyeckomMy UcC1e00BaHUK B3aUMOCBA3U MOMUBAUUU U
pakmopos BbI20paHus y cCompyoHUKOB, pabomarowjux 8 OUCMAaHUuUuoHHoOM ¢popmame. Ha ocHose mMooesiu
mpebosarull u pecypcos pabomsi (JD-R), meopuu camodemepmuHauuu (SDT) u KoHUenmyaisHold pamku
ONPOCHUKA Bbl20paHusi Macaad 8 pabome BbISIBJIIOMCA K/IH04eBble pakmopsbl, cnocobcmayrouue pa3su-
MUK BbI20PAHUSI B YC/I0BUSIX YOANIEBHHOU 3aHAMOCMU. COUUA/IbHAS U30/18UUSs, PA3MbIBAHUE 2paHUy,
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mexcody pabomol U UYHOU HU3HbH, deguyum ynpassieHyeckold obpamHol CBA3U, UHPOPMAUUOHHAS Ne-
peapy3Kka u ociabsieHue 4ysCcmBd NPUHADSIEHHOCMU K opeaHu3auuu. OmaoesibHO paccMampusaemcs
POJIb PA3/IUYHBIX MUNOB MOMUBALUU — BHYMpPeHHel U BHewHel — B UX B3aumModelicmauuU ¢ 0603Ha4YeH-
HbIMU ¢pakmopamu puckd.

[poBe0éHHbIU aHanu3 NOKA3bIBaem, Ymo BHYMPEHHSS MOMUBAYUS, OCHOBAHHAS HA JIUYHOCMHOU
BOBJICYEHHOCMU, OWLYWEHUU CMbIC/IA 0esme/IbHOCMU U CAMOCMOSMesIbHO BbICMPAauBaemoll UeseopueH-
mauyuu, BbICMynaem 3Ha4umMbiM 3aUUMHBIM PECYpPCOM, CHUMAROULUM PUCK BbI2OPAHUS Y YOAIBHHbIX CO-
mpyoHUKOoB. [1peobadaHue 3e BHeWHUX MOMUBAUUOHHbIX (pakmopos — 0cobeHHO 8 OMmcymcmaue co-
yuasabHol NoO0ePIKU U YEMKUX POSIeBbIX OXUOAHUU — HANPOMUB, YCUAUBAeM YS38UMOCMb K IMOYUO-
HabHOMY U KO2HUMUBHOMY UCMOUWEHUrO. B 3aKk1ro4umesibHol Yacmu cmamasu CopMy/IupoBaHbI NPAK-
muyeckue pekomeHoauuu 018 HR-MeHeoxMeHma u 0peaHu3auyUoHHOU NCUX0/102ul, HanpasaeHHbIe Ha
noddepxcaHue Mmomusayuu u NPOGUIAKMUKY Bbl20PAHUS B pACNPeOesIEHHbIX KOMAHOax: BHEOpeHuUe pe-
2YNIAPHBIX CMPYKMYPUPOBAHHbBIX BCMPeY, popMuUpOBAHUE NCUXo102u4eckol 6e3onacHocmu, YycmaHosJie-
HUe YemKUX 2paHuy yugposol KOMMyHUKAUUU, pa3pabomka uHOUBUOYaIbHbIX Mpaekmopul pazsumus.
Pe3yibmamai UCC1e008aHUS BHOCAM BK/1A0 B pd3sumue meopemuyeckol 6a3bi ynpasieHus yoanéHHol
3aHAMOCMbIO U CO30arOm KOHUENMYA/IbHYr OCHOBY 018 0a/ibHelwux IMNUpuYeckux ucciedosaHull 8
0b/1acmu 0peaHu3ayUOHHO20 NOBEOEHUS.

Keywords: remote work, professional burnout, work motivation, intrinsic motivation, Job De-
mands—Resources model, Self-Determination Theory, emotional exhaustion, organisational psychology,
HR management, distributed teams

Knroyesble ciosa: yoanéHHas paboma, npogeccuoHasbHoe Bbl20paHue, mpyoosas MoOmuBayus,
BHYMPEeHHSS MomuBauus, Mooesb JD-R, meopus camooemepMuHayuu, SMOUUOHAIbHOE UCMOUleHUe, op-
2aHU3AUUOHHAs ncuxosioaus, HR-meHeoxmeHm, pacnpedesiéHHble KOMAHObI

BsedeHue

Ha npomsixceHuu nociedHe2o decamusiemusi OUCMAaHUUOHHbIU popmam pabomsl NPespamusIcs us
npusuae2uU 0omOoesibHbIX Kame2opull cneyuaaucmos 8 MAaccosyro NPAKMUKY, OXBAMUBWYH WUPOKUU
cnekmp ompacsel u npogeccud. lNaHdemusa COVID-19 pe3ko ycKkopu/sia 3mom nepexoo: coeadcHo 0aH-
HbIM MexdyHapooHoU opeaHusauyuu mpyoa, 8 2020-202 1 200ax 0019 YOanéHHbIX pabOMHUKOB B pa3su-
MbIX 3KOHOMUKAX BbIPOC/IA B HECKOJIbKO pas [1]. Hecmompsi Ha nocmeneHHoe BOCCMAaHoBIeHUe 0pUCHbIX
PexcumoB, 2ubpudHbIU U NOSIHOCMbH QUCMAHUUOHHBIU popMambl 3aKpenuIuCh Kak ycmod4usas Mooesib
3aHsmocmu, ¢ Komopol pabomodamesiu U 0p2aHU3auyUOHHbIE NCUX0102U NPOOOIHAKOM AKMUBHO pabo-
mame.

Vi3meHeHue gusuyeckol cpedbl mpyoda nosJiekso 3a coboll pyHOameHmMasbHblIe MpaHcpopmMayuu
ncuxonoeuyeckux ycaosul pabomsl. CompyoHUKU OKA3aaucb neped HeobxoOuMOCMbH) CAMOCMOs-
mesibHO CMPYKMYypupoBams paboyee 8pems, nodoepxcusams NPOOYKMUBHOCMb B8 domawiHel obcma-
HOBKe U COXPaHsSIMb NPOGeCccUOHAsIbHYH UOeHMUYHOCMb BHE KOPNOPAMUBHOU Cpedbl. B 3mux yC/1o8uUsX
0CO6YI0 Hay4YHyH U NPAKMUYECKYH 3HAYUMOCMb NpUobpemarom 8oNpoCk! NPOGeccuoHaIbHOU MOMUBA-
Uuu U ncuxosioeu4eckozo 61a2onoyHus; Ymo nobyxoaem yoanéHHo20 COMpPYOHUKA COXPAHSIMb BOBJIe-
YEHHOCMb U C KaKUMU ¢pakmopamu cBs13aHO Hapacmaxue Bbl20paHus?

L{enb Hacmoswel cmamau — HA OCHOBE Meopemu4Yecko20 aHaaUu3a Beoyuux KoHUenuyul opeaHu-
3aUUOHHOU NCUXO/102UU BbISBUMb XAPAKMep B3aUMOCBA3U MeXAy mMuNamu MOMUBAUUU U K/THOYeBbIMU
$akmopamu nNpopeccuoHaIbHO20 BbI20PAHUS Y COMPYOHUKOB, 3aHIMbIX YOAnEHHO, a Makxe onpede-
UMb HANPasieHus HR-npakmuku, cnocobcmayroujue NpopUIaKmMUKe Bbl20PaHUS B PACNPEOesIEHHbIX
KOMAHOaXx.

TeopemuyecKue 0CHOBAHUS UCC/Ie008AHUS

VI3yyeHue npogeccuoHaibHO20 Bbl20paHus umeem 6o2amyro Ucc1e008amesibCKyro UCmopuro. KoH-
uenuusi, paspabomarHas KpucmuHol Macnady, onpedesisem Bbl20paHUe KAk CUHOPOM, BK/IHOYAOULUU
MpU B3AUMOCBS3AHHbIX KOMNOHEHMA: SMOUUOHA/IbHOE UCMOUeHUE, 0enepCcoHaau3ayuUro (UUHU3M no om-
HoWeHUr K pabome U KoJ1jie2am) U CHUMeHHoe YyBCmMBO IUYHOU pe3y/ibmamusHoCcmU [2]. B KoHmekcme
yoanéHHol 3aHAMOCMU Kaxobil U3 3mux KOMNOHeHMoB npuobpemaem cneuuduyeckoe co0epHaHue,
0bycoBIeHHoe 0cobeHHOCMAMU QUCMAHUUoHHOU paboyel cpedki.

O0Holl u3 Haubosiee B/IUSMeE IbHbIX MeopemuYeCcKUx pamoK 018 AHA/IU3Ad Bbl20PAHUS AB/ISeMCs MO-
Oesib mpebosaruli u pecypcos pabomsi (Job Demands—Resources model, JD-R), npednoxeHHas bakepom
u Hemepyme [3]. CoenacHo smol Modesu, NpogeccuoHaibHoe BbI20paHue pa3suBaemcs BC/1e0cmsue
ducbanaHca mexdy paboyumu mpebosaHusmu  (Haepy3kod, memnom pabomsbi,  posesbiMU
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KOH@IUKMamu) u umMerouumucs pecypcamu (couuaabHol noddepickol, asmoHomued, obpamHol cBs-
3b+0, BO3MOXCHOCMAMU pazsumus). [pu yoanéHHol 3aHamocmu 3mom 6anaHc Hapyuiaemcs cneyugpuye-
CKUM 06pa3zom: pecypchbi COUUAIbHO20 Xapakmepa — HenocpeocmaeHHoe obuieHue ¢ Kosiie2amu, bbicm-
pas N000epxka pyKkosooumesis, HehopmMasibHble KOHMAaKkmMbl — CYyWecmBeHHO COKpaw,aromcs, moaoa
Kak mpeboBaHus, CBA3AHHbIE C camoop2aHu3ayuel u UHGopmayuoHHoU Hazpy3skod, B03pacmarom.

lMapannenbHo ¢ KoHuenyued JD-R Bax)Hyro posib B NOHUMAHUU MOMUBAUUU YOaIEHHbIX COMPYOHU-
Kos uz2paem meopus camodemepmuHauyuu (Self-Determination Theory, SDT), pa3pabomarHas fecu u
PatiaHom [4]. SDT nposodum npuHyuUNUaIbHoe pasaudue mexcoy asmoHOMHOU (BHYmMpeHHed) U KOHmMpo-
nupyemod (BHewHeld) Momusayuel. BHympeHHsis Momusayusi npednosiazaem, Ymo Ye/10BeK BbINOJIHSEM
dessmesibHoCMb paou Heé camod, UCNbIMbIBAS UHMEPEC, BOBICYEHHOCMb U yOoBIeMmBOpeHue om Npo-
yecca. BHewHss momuBauus 0byc/ioB/ieHa BHeWHUMU CMUMYIaMu — BO3HA2paxoeHuem, uzbeeaHuem
HAaKa3aHus uau coyuanbHbiM o0obpeHuem. [pu 3mom SDT nocmysupyem, 4ymo yoosaemsopeHue 6azo-
BbIX NCUX0JI02UYECKUX NOMpebHocmell — B8 aBMOHOMUU, KOMNeMeHMHOCMU U CBS3AHHOCMU C Opy2umu
JII0ObMU — ABJI9eMCS HE0OX00UMbIM YC/I0BUEM NOOOEPHAHUS BHYMpPeHHel MomuBsayuu U NCuxoaocuye-
CKo20 671a20N0/1Y4USI.

®akmopb! BbI20PAHUS B YC108USIX YOANEHHOU 3aHIMOCMU

AHanu3 cospemMeHHoU iumepamypbl NO3BOAAEM BblOeUMb HECKOIbKO K/IHOHYEBbIX BAaKmMopos,
cneyuguYeckux umeHHo 0/18 OUCMAaHUUOHHOU paboyel cpedbl U Haubosiee MecHO CBA3AHHbIX C Pa3BU-
muem NPopeccUOHaIbLHO20 BbI20OPAHUS.

CoyuasibHas u3onauus u depuyum HepopmMaabHO20 0bWeHUS ABIAHMCH 00HUM U3 Haubosiee 3Ha-
YUMbIX pUcKoB yoanéHHol pabomsl. VcciedoBaHuUs NOKA3bIBAKOM, YMO OUYUeHUe U30/IUPOBAHHOCMU
0OM KOMAHObI HaNPAMYH KOppesiupyem ¢ pOCMOM SMOUUOHATbHO20 UCMOWEHUS U CHUXEHUEM BOBJIeYEH-
Hocmu [5]. B ogpucHol cpede 3Ha4umesibHas 4acme CouuaabHbIX 83aumodedcmsull Hocum Hepopmasib-
HbIl, CNOHMAHHkIU Xapakmep,; OUCMAHYUOHHbIU popmam auwaem compyoHUKOB 3MuX pecypcos, mo2oa
Kak nompebHoCmb B NPUHADJIeXHOCMU K 2pynne — 00Ha u3 6a3oskix no SDT — ocmaémcs Heyoosie-
mBOPEHHOU.

PasmbisaHue epaHul mexcdy pabomod u 1udHol xcu3Hbto (work-life boundary erosion) npeocmas-
Jni5em coboll ewé 00Hy ocmpyro npobaemy. [Ipu pabome u3 doma pusuyeckoe pasepaHuyeHue npogpeccu-
OHAJIbHO20 U JIUYHO20 NPOCMPAHCMBA ucYe3aem, Ymo Bedém K «nepeHocy» pabodux mpebosarHull BO
BHepaboyee spems. CuCmemMamu4yeckoe HapyueHue 2paHul, NPoBoYUPYem HaKoNeHUe SMOYUOHAIbHOU
YCMAaa0cmu U CHUXaem cnocobHoCmMb K BOCCMAHOBIeHUo [6]. MiccnedosaHus 8 pamkax JD-R noomaep-
HOArOM: HEBO3MOMCHOCMb «OMKJ/IIOYUMBCA» 0m pabomsl delicmByem Kak XpoHuU4ecKull cmpeccop, uc-
moujarouul JUYHOCMHbIE pecypchbl.

VIHpopMayuoHHas nepeepy3ka u KOMMYHUKAUUOHHAS dpasmeHmayus — c1edcmaue nepesood
Bcex B3aumooelicmaull 8 yugposol popmam. MH0203a0a4HOCMb, NOCMOSIHHbIE YBEOOMJIeHUS, Heobxo-
OUMOCMb Y4acmMBOBAMb B MHO20YUC/ICHHbIX BUOCOKOHGbEPEHUUSIX popMUPyom YCMOoUYUBbLIG UCMOYHUK
KO2HUMUBHO20 HanpsixeHus. 1o 0aHHbIM psoa ucciedo8aHul, mMak HA3biBaemas «ycmdajaocme Om
Zoom» BJISeMCS CAMOCMOSiIMeslbHbIM NPEOUKMOPOM BbIl20PAHUS, He3aBUCUMbIM om obweld paboyel
Hazpy3ku [7].

Jeguuum ynpasneHyeckol obpamHoU CBA3U U NPU3HAHUS MAKx e Ycy2ybisem pucku Bbl20paHus.
B ycnosusix yoanéHHol paboms! pykoBoOUMe b IUWLEH UHCMPYMEHMOoB NOBCEOHeBH020 Hab1H0eHus U
HegopMasibHO20 NOOUIPEHUSs,; PeaysIIPHOCMb U Ka4ecmao obpamHol cBS3u pesko cHuxcaromcs. Co-
2n1acHo JD-R, obpamHas cBsi3b — 00UH U3 KJTH04eBbIX pabodux pecypcos; eé degduuum co30aém Heonpe-
0e/18HHOCMb OMHOCUMEsIbHO Pe3y/IbmamuBHOCMU, NOOPbIBAEM YyBCMBO KOMNEMEeHMHOCMU U CHU-
Hcaem BHYMPEHHHH MOMUBAYUIO.

B3aumocssa3b munos8 MomuBayUU U BbI20paHUS

L{eHmpasibHbIl BONPOC HACMOSAWE20 UCCIe00BAHUS KACA@MCS MEXAHU3MOB, NOCPedCMBOM KOMO-
PbIX PA3/IUYHbIE MUNbI MOMUBAUUU BIUSFOM HA NPEOPACNO/IOMEHHOCMb K BbI2OPAHUK UJIU, HANPOMUB,
dopmupyrom 3auumHble pecypcbl NPOMUB He2o.

BHymMpeHHsIs MomuBauyust Kak npomekmusHbit ¢gakmop. CoanacHo SDT, compyOHUKU C BbICOKUM
YPOBHEM BHYymMpeHHel MOMuBAyUU BOCNPUHUMAKOM CBOH 0eImMesbHOCMb KAK 3HAYUMYH, COOmBem-
CMBYHUWYIO JIUYHBIM UeHHOCMSAM U UHmMepecam. B KoHmekcme yoanéHHou pabomsi 3mo npuobpemaem
ocoboe 3HaqeHue: npu 0caabaeHUU BHEWHUX CMUMYJI08 U CMPYKMYpUPYOWUX ¢akmopos Kopnopamus-
Hol cpedbl UMeHHO BHYMpPeHHsIS MomuBayusi obecneyusaem ycmolu4yusoCcms NPOGeccuoHaIbHol udeH-
MUYHOCMU U Camo3ppekmusHoCcmU. VccredosaHus N0OmMaepxoarom, Ymo aBmOoHOMHAs MOMUBAUUST
CHUMY(@em  BEPOSIMHOCMb  3MOUUOHA/IbHO20 — UCMOWeHUs U 0enepCoHanu3auul,  NOCKO/IbKY
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SHepeemuyYecKue pecypchbl IUYHOCMU He pacxo0ytomcs Ha NPeodosieHue BHYMPeHHe20 CONPOMUBIEHUS
U nodoepxcaHue BHewHe20 coomaemcmaus [8].

BHewHsas MomuBauus Kak ¢pakmop pucka. lpeobaadaHue sHewHeld MomuBauuu — opueHmauuu
Ha 3apabomHyro NJamy, KapbepHble CmumMy/ibl Uau u3be2aHue CaHKyuld — B coYemauu ¢ Xxapakmep-
HbIMu 019 yoanéHHol pabomsl ¢pakmopamu cmpecca ¢opmupyem BbiCOKUU pUCK Bbli2opaHus. Ko2oda
BHeUWIHUEe NOOKPeNJieHUs1 CMAaHOBSIMCS MeHee BUOUMbIMU UJTU OULYMUMBIMU (4o munu4yHo 011 dUCMaH-
UUOHHO20 hopmMama), MomusauuoHHasa baza ociabesaem, a mpebosaHus, CBA3AHHbIE C CAMOOP2AHU3A-
yued u HeonpeoeséHHOCMbH, OCMArOMCA HeU3MeHHbIMU. IMo nopoxcdaem ycmol4ussit depuyum pe-
CYpCOB, ONUCAHHBIU B JD-R Kak 0CHOBHOU MeXaHU3M 3anycKa Npouecca B8bi2opaHust [3].

[poMeXymoyHyro poJib uepaem UHMEPHAIU30BAHHAS BHEWIHAS MOMUBAUUS — K020ad BHEWHUE
mpeboBsaHus 4Hacmu4yHO UHMe2pUPOBAHbI B UEHHOCMHYH cucmemy compyoHuka. CoanacHo SDT, makas
momusayus bosiee ycmol4usa No CPABHEHUKO C YUCMO BHeWwHel, 00HaKo ycmynaem sHympeHHel no 3a-
WUMHOMY NOMEeHYUasny B8 YCA0BUSX XPOHUYECKO20 Cmpeccda. Imo 03Hayaem, 4mo ynpassieHyeckue
cmpameauu, HanpasJieHHble Ha N000ep aHue BoBIeYEHHOCMU YOAIEHHbIX COMPYOHUKOB, OOJIHCHbI CO-
delicmsosams nepexody om BHeWwHeld K UHMepHAaau308aHHoU u dasee — K BHympeHHeld MomuBayuu.

lMpakmuyeckue pekomeHoayuu 015 HR-MeHedxmeHma

Pe3yibmamabl Meopemuy4yecko20 aHaau3a No3BoISHM ChopmyaupoBams psad NPAKMUYecKu opu-
eHMUPOBAHHbIX pekomeHAayud 015 opeaHu3ayull, CmpemMaUUXCS CHU3UMb PUCKU BbI20PAHUS U noddep-
Jamb MOMUBAUUO YOA/IEHHBIX COMPYOHUKOB.

Bo-nepsbix, NPUHUUNUAIbHO BAXHO 0becneqyums peysapHyro CMpPyKMypUpOBAHHYH 06pamHyH
cB53b. [11aHOBbkIe UHOUBUOYA/IbHbLIE BCMPEYU PyKoBOOUMeEsIsl C COMPYOHUKOM (check-in) — Kak MUHUMym
pas 8 08e Hedesiu — BbINOJIHAOM GYHKUU BOCNOJIHEHUS pecypca NPU3HAHUSA U UHGopMayuoHHoU onpe-
desléHHOCMU, Komopbkle UHa4ye mepsromcsa NpU OUCMAHUUoHHoM gopmame. ObpamHas cB8A3b 00JIHCHA
BKJIOYAMb He MOJIbKO OUEHKY pe3y/ibmamos, HO U 06Cyx#0eHuUe NCUX0102U4ecko20 COCMOSIHUS COMpYO-
HUKa u e20 nompebHocmed 8 passumuu.

Bo-8mopbix, HE0bX00UMO AKMUBHO OPMUPOBAMb NCUX0JI02UHECKYH 6830NaCHOCMb B KOMAHOE.
B ycioBusix, Ko20a CompyoHUKU JIUWLEHbI BO3MOXHOCMU «CYUMbIBAMb» AMMOCHepy B KOJI/IeKmuBe He-
BepbasibHO, pyKoBooumesb 00/IKeH UeseHanpasieHHo co30asams NPOCMPAHCMBO 01 OMKPbIMO20
BbIpaxeHus 3ampyoHeHud, HeonpedeéHHoCMU U owuboK. [lcuxoioeudeckas 6e3o0nacHocms — 0OKa-
3aHHbIT NPeOUKMOP BOBICYEHHOCMU U CHUMEHUS Bbl20PAHUS — mpebyem 0CO3HAHHbIX YNPaB/IeH4YecKux
yeunud 8 oucmanyuoHHom opmame [9].

B-mpembUux, opeaHu3auusim ciedyem paspabomams U BHEOPUMb NOAUMUKY UUGBPOBbLIX ePAHUL,.
Smo npednosiazaem ycmaHoBieHue Y8mKux Hopm 00CMYyNHOCMU COMPYOHUKOB, 02paHUYeHUe KOMMYHU-
Kayuu 3a npedenamu pabo4e2o BpemMeHU, a Makxe CHUXeHue u3bbimo4yHol coseuwsamesibHol Hazpy3Ku.
[Mod0epxKa BOCCMAHOBUME/IbHO20 Hepabo4ye2o BpemMeHU HanpamMyro CBS3aHa C COXpAaHeHuem Momusa-
YUOHHBIX pecypcos U npoduaaKkmuKkol SMOYUOHATbHO20 UCMOU4EHUS.

B-4emBépmbix, K/iroHesoe 3Ha4eHue umMmeem uHoUBUOYaau3auus nooxood K pazsumutro U MOmuBa-
yuu. YoanéHHele compyoHUKU 0eMOHCMPUPYHOM 3HA4YUMeEIbHYH BApuabesibHOCMb B MOMUBAUUOHHbIX
npogusisx, nompebHocmu B8 AaBMOHOMUU U COUUA/IbHBIX KOHMAKmax. WHcmpymeHms! HR-
MeHeOXMeHma — NJIaHb! UHOUBUOYA/IbHO20 PA3BUMUS, NPO2PAMMbI MEHMOPCMBA, 2ubKue popmamas|
NPU3HAHUS — OOJIHCHbI Y4UMbIBAMb MY 8ApUabesibHOCMb, a He Npednoiazams eouHbIlt cmaHoapm 018
Bcell KOMAaHObI.

Bbi800b1

[1poBedéHHbIt meopemuyeckull aHaau3 no3sossem ChopmMy/IUpoBAMb PA0 KIH0HYeBbIX BbIBOOOB.
YoanéHHas 3aHamocme co30aém cneyuguyeckuli KOHmeKcm, 8 KOMopoM ¢akmopbl NPOGeccUoHaslb-
HO20 BbI20PAHUSI — COUUA/IbHAS U30/114US], PA3MbIBAHUE paboqux 2paHuy, UHGOPMAayUOHHAs nepezpy3Ka
u degpuyum obpamHol cBA3U — NPOABJISHOMCA ¢ 0C060U UHMEHCUBHOCMbK, NPU OOHOBPEMEHHOM CO-
KpaujeHuu 0oCmynHbIX 0p2aHU3AYUOHHBIX pecypcos. Tun MomuBayuu BbICMyNdem 3Ha4yuMbIiM Mooepa-
mopom 3moll B3aUMOCBA3U: BHYMPEHHAS MOMUBAUUS SBJISemMCcs NPOMeEKMUBHbIM Pecypcom, mo2od Kak
npeobnadaHue sHewHel MomuBayuu npu deguuyume pecypcos ycuausaem ysa38UMOCMb K BbI20PAHUIO.

Teopemuyeckas uHmezpayuss mooenel JD-R u SDT omkpbiBaem npooyKmMuBHYH KOHUEenmydadsib-
HYrO pamky 0/ 0a/ibHeldwWuUx 3MNuUpuYeckux uccredosarul 8 0aHHod obnacmu. [lepcnekmuBHbIMU
HanpasieHUsMU SBJISFOMCSA. U3y4eHue posiu 0peaHU3auUOHHOU Kyibmypbl KaK MoOepamopad Bbl20paHust
B pacnNpeoesieHHbIX KOMaHOax, aHaau3 paziuyquli 8 MOMUBAUUOHHBIX NPOPUIAX YOANEHHbIX COMPYOHUKOB
8 3aBUCUMOCMU oM cepbl dessmesibHOCMU U 00JIXHOCMHO20 YPOBHS, pa3pabomka B8a1UOU3UPOBAHHbIX
UHCMPYMEHMOoB 0Ua2HOCMUKU PAHHUX NPU3HAKOB BbI20PAHUS, A0aNMUPOBAHHbIX K Cneyuguke oucman-
UUOHHO20 popmama.
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lMpakmuyeckasl 3Ha4umMoCcmpb UCCIe00B8AHUS onpedesiaemcsa €20 opueHmauyuel Ha KOHKpemHble
YNpassieH4Yeckue pewleHus: peayaspHas obpamHas CBs3b, NCUX0/102udeckas 6e3onacHocms, yugposbie
2PaHUYbI U UHOUBUOYAIU3AYUS] MOMUBAUUOHHbIX CMpameaul Cocmassisitom 00Ka3amesibHYH OCHOBY 0151
HR-npakmuku 8 op2aHu3ayusix ¢ yoanéHHbIM ¢opmamom pabomei.
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AHITINLN3MbI B PYCCKOA3bIYHBIX CMU: COBPEMEHHBIE PEAJINN

Anmazysb LLluHmemuposa
KaHouoam ¢usiono2u4eckux Hayk, cmapuiul npenooasamersib
Kazaxckull HauuoHa1bHbIU nNedazo2u4eckull yHusepcumem umeHu Abas

Abstract

The paper is focused on researching peculiarities of new loanwords usage, showing mistakes when
using various loanwords due to insuffi cient language knowledge. Alongside, some information on the
origins of borrowings, reasons for borrowing words and the term “lexical purism” is provided. The im-
portant part of the paper is a sociological survey, providing information on people’s attitude towards
“unnecessary” loanwords, and how well people interpret them in the context.

AHHOmMayus

B pabome paccmampusaromca ocobeHHocmu ynompebsieHus HOBbIX UHOS3bIYHbIX C/108 B8
ny6ULUCMUYECKUX CMAambsX B PYCCKOSI3bIYHbIX CMUVI, BbISBISHOMCA OWUOKU, CBA3AHHbIE B NEPBYIO
o4epedb ¢ Hedocmamoy4yHol CMeneHbto BIA0eHUS PYCCKOA3bIYHbIMU UHOCMPAHHbIM A3bIKOM. Kpome
moeo, daemcsa Kpamkas uHgopmayus ob ucmopuu U NpUYUHAax 3auMCMBOBAHUS /108, A MAK¥ e O
ABIeHUU NOO HA3BAHUEM «NYpu3M». B Cmambe NpedcmasieHbl pe3yibmamal COLU0I02UYeCK020 0Npocd,
Komopsbll 6b1/1 NpoBedeH 019 aHau3a pauyuoHaILHOCMU ynompebieHus a2HOHUMOB 8 NUCbMEHHOU peyu
HCYPHAUCMOB.

Keywords: loanword; lexical redundancy, Anglicism, agnonim; neologism.
Knroqesbie €/108a; UHOS3bIYHOE CJ/I0BO; JIeKCUYeCKasi U3bbImOYHOCMb, aH2AUYU3M, d2HOHUM;
HeoJs102U3M.

locydapcmaa u Hapoob! CYU,ecCmBoBaAIU BO BCe BPeMeHd, BCIeOCMBUEe Ye20 NPoUCXoousi obmeH
uHgpopmayued. B pesysibmame [3biKu 0602awaiuck C108amu, 0603Ha4YasWUMU peanuu (npedmemai,
AaBsieHus u mpaouyuu), 0oHbIHe He cyujecmaosaswue 8 0aHHol Kysibmype. ObbIYHO makue peasuu
0003HA4Ya/IU HE UCKOHHBLIMU, d UHOSI3bIYHLIMU C/I0BAMU, M. €. NOSIBJISIACL HEeobX00UMOCMmb B
3aUMCMBOBAHUU JIeKCUKU. Tak, C108apHbIt 3anac 6ydyuse2o pycckozo A3bika NONOJIHUIU C/10BA U3
JIQMUHCKO20 (WKoJia, cmyodeHm, UHMPUa), 2pe4yecko2o (caxap, @oHapb, KPoBAMBb), MHOPKCKUX
(6oeambipb, o4ae, 6apuH) u m. n. Bo BpemeHa llempa | MHO20 3auMCMBOBAHUU NPULL/IO B PYCCKUU A3bIK
U3 UMAasbsiHCK020, PPAHUY3CKO20, HEMeUK020, HUOEPIaHOCKO20 U Opyaux S3bIKOB.

Yacmo UHOSA3bIYHbIE C/I0BA NPUXOOSAM B A3bIK, 3amewids cobol yxe Cywecmsyrowue, No3momy
Heobxo0uUMOCMb B 3aUMCMBOBAHUSX UH020d Bbi3bIBAEM Y CNeyUasUCmoB BONPOCh,, U 00 CUX NOP He
cywecmsyem e0uHO20 MHeHUs 0 MOM, KAk csiedyem NOCMyndms C UHOSI3bIYHbIMU C/0B8aMU. [lis
ONUCAHUsI 3Mux 832715008 NOSBUJICS MEPMUH «NYPU3M» — «NpeysesludeHHoe CmpemMseHue K Yucmome
JIUMepamypHO20 A3bIKA U U32HAHUKO U3 HE20 BCAKUX NOCMOPOHHUX 3/1eMeHmMoB». Tak, MHo2ue UH2BUCMb!
HelmpasbHO OMHOCAMCA K 3aUMCMBOBAHUAM U 6OpHOMCS Jlulib NPOMUB  HEYyMeCmHo20 Uu
Henpasu/ibHo20 UCNOJ/Ib30BAHUS UHOSI3bIYHbIX C/108 (HeUmpasibHbIl nypusm). ECmb, 00HAKo, u me, KMo
NPoOMUB 3aUMCMBOBAHUL KAK SIBJIEHUS B UEJIOM. VX MOXCHO pa3denums HA YMepeHHbIX U KpatHux
NYpUCMOB. «YMepeHHbIe» NPOMUB JIUlb HOBbIX 3aUMCMBOBAHUL, SKBUBAJIEHMbI KOMOPbLIM UMEOMCS B
PYCCKOoM si3biKe. «KpalHue» NOoJIHOCMbK OMBEp2arom 3auMCmMBOBAHUA U NPeonosazarom, Ymo Bce
3aUMCMBOBAHUS, 0ax3ce Camble PAHHUE, 00/I#CHbI ObIMb UCK/THOYeHbI U3 S3bIKA.

Bce 3mu moyKU 3peHusi UMerom NPAso HA CYUW,eCmBOBAHUE, HO, MeM He MeHee, ce200Hs 0bolimuck
6e3 UHOS3bIYHbIX C/T0B KPALHe C/IOXCHO, N NOCKOJ/IbKY MeXHOI02UU, MeXOYHAPOOHbIe KOHMAKmMbI U opyaue
cgepnbi yesrosedeckoll 0esmesibHOCMU Ueparom 8 Bbicuiel CmeneHU BAaXCHYH PoJib B COBPEMEHHOM MUPE,
ymo noopasymesdaem  «UHMEPHAUUOHAU3AUUK» JIeKCUKU U  HeobX00UMOCMb  UCNOJIb30BAHUS
3aumMcmBoBaHull 015 HA3bIBAHUS HOBbIX NOHAIMUU. OOHAKO Ype3mepHoe yBJiedyeHue UMU MOXEem
€030aBams J1eKcu4ecKyro u3bbImoYyHOCMeb.
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JluHeBUCMbI  BbIO/IAOM  MHOXECMBO NPUYUH 0719 3AUMCMBOBAHUS C/108, NPEOCMAsuM
HeKomopble U3 HUX.

1.0mcymcmaue B A3biKe 3KBUBAJIEHMHO20 C/108a 0/151 0603HA4YeHUsI HOBO20 NOHSIMUS, NpeomMema
uiu A81eHUs (KUMOHO, nelicbl, 0ekaHmep).

2. VIHmepHauuoHanu3ayus 1ekcuku (MooepHU3auus, UH0yCmpuaau3ayus).

3.MIpuHyuUN 3KOHOMUU JIeKCUuYeckKux cpedcma (pecenwH — cmoUKka pe2ucmpayuu, aymcopcuHe —
npusieyeHue CMopOHHUK pecypcos).

4. Heobxodumocmse 8 cneyuaau3auyuu NOHAMUS (UMUOXC — 06pa3s: UMUOXC KOMNAHUU, 06pa3 HU3HU;
Cammum — Nepe2oBopPbl HA BbICLLEM YPOBHE).

5. CouuanbHo-ncuxonoeuyeckas npuyuHa — 4acmo 6osiee COBPeMeHHOe UHOA3bIYHOe C/1080
BOCNPUHUMAEMCS PYCCKO20BOPAULUM Ye/108€KOM Kak bosiee npecmuxcHoe (uuptosibHa — bapbep won,
cneyuaaucm no CMUJIH — uMuoXmMelkep).

Hecmompsi Ha Mo, YMO YUPHOJIbHS MOXe ABISeMCS UHOA3bIYHbIM C/IOBOM, OHA BCE (e ympamusia
NPU3HAKU UHOSA3bIYHOCMU U bosiee He BOCNPUHUMAEMCS PYCCKUM Ye/10BEKOM KAK 3aUMCMBOBAHHOE.
lMosmomy 6apbep won 6ydem npussiekams 60sbLIEe YUC/IO KIUEHMOB, YeM YUPHOJTbHSI.

V3 BCex BbIWEHA3BAHHBIX NPUYUH 6OJIbWE BCE20 HAC 6ecnoKoum NOC/IeOHSAS, NOCKO/IbKY 3a
npoweduwee decamuaemue pasiuyHble MOOHbIe XYpHaAabl u CMM 8cé cmpemumesibHee 3ameuiarom
UCKOHHbIE UJIU YH(e OCBOGHHbIe C/I0BA HOBbIMU, YACMO HENOHSIMHbIMU YUmamessiMm (a2HOHUMamu ), ¢
uesibro pacluupums CBOH ayoumoputro U NpusJsieds 6osbuIe MOJI00eH(U.

o HeKomopbIM NPUHUHAM 0AJIeKo He Bce B1aderom aH2/IUlUCKUM S3bIKOM, YMO Bbi3bIBAEM OWUOKU
8 ynompebieHuu 3auMcmBoBaHul. Bo-nepsbix, 11odu 4acmo ynompebsisom c/108a He B MOM 3HAYeHuUU,
Komopoe 0aHo 8 c/10BaApsx. Hanpumep, npunazamesibHoe 6pymasbHbIl 03Hadaem «2pyobid, #ecmoKkud»,
00HAKO 3MO /1080 ynompebsisitom abCco/IlomHO He 8 MOM 3HAYEHUU, KOMOPOe OHO UMeem: «Y Hac
0asHo bbina udesi co30ame KakoU-HUbYOb 6pymMasbHbIU BKYC MOPOXEHO20, U Mbl €20 C0eanu — mam
MHO20 MeMHO20 WOKO0/1add, MAJio Caxapa U MHO20 poMa». MopoxeHoe He Moxem Obimb 3#eCmOoKUM U
2pybbIM. 30ecb UMesioch B BUDY, YMO MOpPOoX3ceHoe obiadaem 0oCMAmMOoYHO MepnKUM U CB0e0bpa3HbIM
BKYCOM, KOmopoe 00JIXHO youBUMb NOKyNamesis. B 3mom csiy4yae MOXHO 0amb KOHMEeKCMYyad/ibHble
CUHOHUMbI, HANPUMED, MOPOX(eHOe 0J19 HACMOAWLUX MYX*CHYUH, U/IU He0bbIYHbIU mepnKull BKYC U m. O.

Takxe, Moxem HApywamsCsl JIeKCU4eckass coyemaemocms: «30ecb 20mMoBSM NUUYY Nno
aymeHmUYHbIM UMA/IbSHCKUM peyenmam, Nacmy U UmasbsHCKUe 3aKycku». B 0aHHom cay4ae ay4ue
CKA3amse NO CMApUHHbIM peyenmam, Ymo Coomsemcmayem pe4esol Hopme.

Bce 3mu u MHozue dpyaue owubKu NPUBOOSIM K MOMY, Y4MO YUmamesib MOXem He NOHAMb CMbIC/T,
KOmopbIl aBmop BJIOXU/ B CBOE BbICKA3bIBAHUE, UJIU NEPEK/IYUMbCS CO CMbIC/IOBOU CMOPOHBI
BbICKA3bIBAHUS HA peyesble HeMOYHOCMU, YMO He ABJIANIOCL Uesibro asmopd. Kaxemcs, 4mo OHU
HamepeHHO omceKkarom onpedesieHHbIl naacm aodel u nuwym 015 y3Kkod yenesol ayoumopuu. Tem He
MeHee 0CMaemcs He SICHbIM K020 OHU CYumarom uesnesol ayoumopuel, NOCKOJIbKY Hauwl ONPOC NOKA3aJ,
ymo /110U BCex BO3PACMOB He NOHUMArOM me UJU UHble C/I0Bd, XOMS KopHepb! U baliepbl onpedesieHHo
OpUeHMUPOBAHbLI HA MOJI000E NOKOJIeHUE.

LIna nposedeHus Hawe2o UCC/e00BaHUs Mbl UCNOJIb30BAU UHMEPHem - pecypcbl , Bblbpas
HecKosIbKo npedsioxeHull, 8 KOMOpbIX ObiIU HEYMecmHO UCNOJIb30BAHbI UHOA3bIYHbIE C/I0Bd, U
nonpocusiu toded omsemumb, NOHUMArOM JU OHU 3HAYeHUe 3Mux C/108, U 0amb UM CUHOHUMBI U/IU
onucamesibHoe 06bscHeHue. [ToMUMO 3Mo20, Y4ACMHUKOB ONPOCA NPOCU/IU  MAKMe YKA3amb
Hekomopble lu4Hble OaHHbIe: NoJ1, B03pacm, 06pa3osaHue.

B npeonoxceHuu «Kak 2osopam balepbi Ma2asuHd, BUHMAXHAs Kosiekuyus bbiaa nodobpaHa 8
COOMBEMCMBUU C MOOHbIMU MeHOeHUUSIMU C/1e0yrouLe20 Ce30Hd. B KopHepe MoxHO Halmu, Hanpumep,
00exdy CO 3MeuHbIMU NPUHMAMU, Bewu ¢ omoeskol U3 nepbes U OproKu Kiaew 8 dyxe 70-x»
BCMPeYaromcs Cpasy HeCKosIbKO HOBbIX UHOSI3bIYHbIX C/108, HO CAMbIMU UHMEPECHbIMU SBJISHOMCS
baliepb! (3aKyNUUKU) U KOPHep (pupmeHHas cekuus, omoes). M3 cma wecmu 4esioBeK, NPUHSBUIUX
y4qacmue 8 onpoce, Aulb NTMHAOUAMb HAW/IU NPABUJIbHBIL CUHOHUM c/ioBy balep, cemboecsim 00uH
yesioBeK cKazas, 4mo badep - 3mo «NOKyNamesib», OCMA/lbHbIe OMBEYAsIU «NPOAABUbLI», «NOCMABULUKU,
«cmuaucmas» U m. n. [1pasusibHbIl CUHOHUM K C/108Y «KOPHep» (pupmeHHas cekuyus, omoes) daniu
BOCEeMHaouams 4esoB8eKk, 08aduams OMBemuU/IU, YMOo He NOHA/U 3HAYeHue, OCMAasibHbIe HA3bIBAIU
«Y2J1I0M», «MA2a3UuHOM», «/IABOYKOU» U m. O.

«Mbl Bblbpanu 0ecamb HeobblYHbIX U UHMEPECHbIX NPeoMemoB, KOMOpPble NOJIb3YHMCSA
nonyJISpHOCMbH Y Nosib3osamesiell peer-to-peer cepsuca Grabr, u, 0CHOBbIBASICL HA ONbIME U 3HAHUSIX
nymewecmBeHHUKOB, ~PAacckasaiu, Kak ux NpAasuibHO Yynakosams». Peer-to-peer cepsuc —
00HOPAH20BbIL CepsuC, NOOpPA3yMesaroujull pasHONpPaAsue Yy4acmHUKOB, 20e Hem UeHmMpPasibHO20
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cepsepad, a y4acmHUKU BbICMYNArOM KAk 8 poJiu nompebumesis, mak U NoCmasujuxkd. lpasusibHbil
CUHOHUM CMO2/Iu 0amb BCE20 YembIpHAOUuams Ye/loBeK U3 CMa wecmu ; NImboecsm namb Cpasy
omBemuIu «He 3HAK / He NOHUMAr», OCMAJlbHble NUCAAU «CepsuC nepsol HeobXxooumocmu»,
«NPO2PamMma 0/ 0bMeHa IUYHbIMU COobWeHUAMU» u m. 0.

«Bo30ywHbIU /13nMon Jydule He pacnakosbiBAMb U Nepeso3ums 8 KACMOMH ol Kopobke: B
omuyue om Pro, Air MOXHO 1e2Ko nospedums». JIonmon — c1080 bosee obbemMHoe, KOmopoe Yauie
BCe20 ynompebsisemcsa B8 3HaYeHuu «HOYMOYK», —«NOPMAMUBHBIL KOMNbOMEP». A  Makxe
noopaszymesaem, Hemb6yK u cmMapmbyk. 3HadeHue npasusibHO Nepeoasiu BOCEeMbOECAM YesloBex,
ocmasnbHble omsemusu ubo HenpasusibHo, 1UbO He NOHSA/IU BOBCe.

[pu BbIb6OPe c/108a KACMOMHbIU ABMOP CMamasu 00NYCmMu1 2py6YH OWUbOKY, NOCKOJIbKY aH2/l. CUS-
tomized — KacmomHbIl 03Ha4Yaem «CoesnaHHbIl HAa 3aKasz», 00HAKO HA KApmuHKe 6blia HApucoBaHa
OpU2UHA/IbHAs Kopobka, B Komopol Npooasascs HOymbyk. Takum o6pazom, mpuoyams 0essimse Yesio8ex
npusesiu CUHOHUMbI «3aBOOCKAS KOPOOKA», «OpU2UHAIbHAS» U Opyaue CUHOHUMBbI, 08A0UdMb Ye/108€K
omBemu/iu, Ymo He NOHA/U; 08aduame 0e8IMb Ye/108€K NOCYUMA/IU, YMO 3MO «CNeyudsibHas Kopobka
U/1U 4exoJi, COe/IaHHbIt Ha 3aKas».

PecnoHOeHmam makxe 6b110 NpeodsiodeHo OmBemumb HA HeCcKOIbKO BONpocos, 06 ux
OMHOWEHUU K 3aUMCMBOBAHUSM U HE0bX00UMOCMU UX UCNO/Ib30BAHUS B NYO/IULUCMUYECKUX CMAMbSIX.
Tak,iuwb 0Baduams NPOUEHMOB ONPOWEHHbIX NOJIOHUMETbLHO 0OMpPedazupoBasu Ha Ucno/ib30BaHuUe
UHOSI3bIYHBIX C/IOB B CMAMbSAX U OMMemU/IU, YMo BCe NPEOsIoXEHUS Obl/IU NOHIMHBIMU,; CemMbOecsm
NpoUeHMOoB Y4acmHUKOB 0Npocad YKA3a/iu, 4mo NpU YMeHUU HeKOMOPbIX U3 HUX BO3HUKAJIU MPYOHOCMU.
OcmanbHble 0ecsimb NPOUEHMOoB 0MBEMUJIU, YMO CMbIC/ 60/IbUIUHCMBA BbICKA3bIBAHUU Obl/T HESICEH.

Ha Bonpoc cnedyem /U ucnosib308amb NO00bOHbIE C108a B NYOAULUUCMUYECKUX CMAmBbSX,
nambOecam NPOUEHMOB ONPOWEHHbLIX OMBemu/IUu OmpuUUAmMesibHo, d mpuoyams NOCYUMAsIU, Ymo
npexcde Heobxo0uMOo YCMAHOBUMb Ues1eBYyro ayoumopuro U y6edumsCcss 8 OMCYMCMBUU PYCCKOA3bIYHbIX
aHanoeos. ¥ iuwib NIMHAaoUams NPOUEHMOB peCNOHOeHMOoB 0asau NOOXUMEbHbII omaem.

[Mo0B00ss umoeu, ciedyem ommemums, YMO 3aUMCMBOBAHUE JIEKCUKU — eCmecmBeHHbIU Npouecc
pazsumus s3bika. OHO Heobxo0UMO, NOCKOJIbKY S3bIK OmBeYyaem HAwum nompebHoCcmsmM B8 OaHHbI
nepuoo BpemMeHu, U He ciiedyem COepxusams e20. B mo e spemMsa He cmoum U npeHebpezams
NPasuIamMu U HOPMAMU PYycCKO2O f3bIKa. KomMmyHukamusHol 3adaved nybauyucmuyeckux cmamed
aBa9emca npedcmasaeHue uHgopmayuu 8 docmynHol gpopme wupokomy Kpyey sumamesied. OOHAaKo no
pesysibmamam 0npoca Mbl BUOUM, YMO 3HAYUMEbHOE Yucio Jirodell He NOHUMArOm  CMbIC/
BbICKA3bIBAHUL, YMO Cmasum nood BONPOC PAYUOHASILHOCMb UCNOJIb30BAHUS A2HOHUMOB. Takum
obpazom, npu nepesode UJIU HANUCAHUU cmamel Ype3BbiHaliHO BAXHO YHUMBbIBAMbL Ue/le8yo
ayoumopuro, Ha Komopyro 6ydym paccyumanbl 0aHHbIe NYOUKauUU.
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Abstract

The digitization of archival repositories has created large collections of scanned administrative
documents, but manual indexing remains time-consuming, inconsistent and difficult to scale. This paper
proposes an explainable deep learning approach for automated classification of archival document im-
ages. The model combines a convolutional visual backbone for local textural and structural patterns with
an attention layer that emphasizes discriminative document regions. To support practical adoption in
digital archive systems, the classification module is extended with Grad-CAM and attention heatmap
visualization, allowing archive operators to inspect the image areas that influenced the decision. Experi-
ments are described on an archival document dataset containing 20,000 scanned document images dis-
tributed across 11 categories, including service letters, orders, appendices, diplomas, certificates, admis-
sion orders, graduation orders, transcripts, study cards and accounting records. The proposed approach
achieves 94.7% accuracy and outperforms VVGG-16, ResNet-50, DenseNet-121, EfficientNet-B0 and a Vi-
sion Transformer baseline under the same preprocessing and training protocol. The results indicate that
explainability can be integrated into document image classification without sacrificing accuracy, provid-
ing a reliable basis for intelligent archive management and human-in-the-loop verification.

Keywords: archival documents; document image classification; explainable artificial intelligence;
attention mechanism,; Grad-CAM,; digital archive systems.

Highlights

* An explainable attention-based model is proposed for archival document image classification.
« The approach combines deep visual representations with Grad-CAM and attention heatmaps.
* Experiments on 20,000 scanned documents across 11 classes show 94.7% accuracy.

« The model supports human verification in digital archive and records management systems.

Graphical overview of the explainable archival document classification pipeline

Scanned archival Preprocessing CNN feature Attention module Classifier Grad-CAM /
documents GB, denoise, resiz extractor feature weighting 11 categories attention maps
Input Normalization Local details Explainable focus Output Explanation

Fig. 1. Graphical abstract. Explainable document image classification workflow for digital archive sys-
tems.

Introduction

Digital archive systems increasingly store institutional records as scanned images or PDF files. Alt-
hough digitization improves preservation and access, the semantic organization of large archives still
depends heavily on human specialists who label documents according to administrative type, origin, legal
status or retention category. In practice, archival collections are heterogeneous: scanned pages may con-
tain stamps, signatures, tables, low-resolution text, handwritten notes, skewed layouts and degraded
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backgrounds. These properties make rule-based classification unreliable and motivate the use of deep
learning methods that learn visual representations directly from document images.

Document image classification differs from natural image recognition because the discriminative infor-
mation is often distributed across both local and global cues. Local cues include signatures, stamps, logos,
tables and small text fragments, whereas global cues include page layout, spatial grouping, margins,
document structure and form templates. Classical convolutional neural networks (CNNs) are effective at
extracting local spatial patterns, while attention-based models can highlight relevant regions and model
wider contextual relationships. However, the practical use of deep models in archive systems requires not
only high accuracy but also transparency. Archivists and system administrators need to understand why
the model selected a category, especially when classification results are used for indexing, retrieval and
official record processing.

This study addresses the problem by developing an explainable deep learning approach for auto-
mated classification of archival document images. The proposed method integrates a CNN backbone, an
attention module and an explanation layer based on Grad-CAM and attention maps. The contribution of
the paper is threefold: first, it presents an end-to-end pipeline for scanned archival document prepro-
cessing, classification and explanation, second, it evaluates the proposed model against widely used CNN
and transformer baselines; third, it demonstrates how visual explanations can support human-in-the-loop
validation in digital archive systems.

Proposed Explainable Attention-Based Deep Learning Architecture

Input image CNN backbone Feature tensor Attention block GAP + Dense
224x224x%3 EfficientNet/ResNet HxWxC channel + spatial weights Softmax classes

/

Explainability layer:
Grad-CAM + attention heatmap visualization

The explanation branch produces visual evidence for human verification without changing the predicted class label.

Fig. 2. Proposed architecture with classification and explainability branches.

Related work

Early document image classification studies used hand-crafted structural, texture and similarity
descriptors. Later, CNN-based methods showed that learned visual features can outperform manually
designed features for large document collections. The RVL-CDIP benchmark popularized deep neural net-
works for document image classification and retrieval, demonstrating that CNNs can learn robust repre-
sentations from document pages. Architectures such as VGG, ResNet, DenseNet and EfficientNet im-
proved visual classification by increasing depth, introducing residual connections, enabling feature reuse
or scaling model capacity efficiently.
Transformer-based architectures introduced self-attention as a mechanism for learning global depend-
encies. Vision Transformer models divide an image into patches and model long-range relationships be-
tween them. In document analysis, layout-aware transformers and multimodal models have also been
used to combine visual, textual and layout information. Nevertheless, many archive workflows process
scanned documents where OCR may be noisy or unavailable; therefore, image-based visual classification
remains important. Explainable artificial intelligence methods, including class activation mapping and
Grad-CAM, provide visual evidence by highlighting the regions that contribute to a prediction. This is par-
ticularly relevant in archives, where misclassification may affect document search, retention, legal trace-
ability and administrative reporting.

Materials and methods

The experimental dataset consists of 20,000 scanned archival document images collected from
digital archive workflows. The images represent 11 administrative document categories with different
visual layouts and content structures. Since archival documents may contain sensitive information, the
paper recommends using anonymized or synthetic examples in public figures and applying institutional
privacy rules before journal submission. The class distribution is shown in Table 1.
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No. | Document category | Number of images | Typical visual features
1 Service letters 2,500 official header, address block, signature
2 Orders 1,800 order number, date, legal text, stamp
3 Appendices 2,200 tables, lists, attached forms
4 Diplomas 2,000 certificate layout, seals, centered text
5 Archive certificates | 1,800 reference number, stamp, formal statement
6 Graduation orders 1,600 lists of students, order format
7 Admission orders 1,700 admission list, approval fields
8 Production orders 1,500 administrative command structure
9 Transcripts 1,000 tabular academic records
10 | Study cards 1,900 form fields, course records
11 | Accounting data 2,000 numeric tables and accounting fields
Table 1. Dataset structure used in the experimental evaluation.
Service letter Order Appendix Diploma Archive certificate
O O
Graduation order Admission order Transcript Study card Accounting data

Figure illustrates document categories with synthetic samples only; replace with anonymized real examples for journal submission.

Fig. 3. Synthetic examples of archival document categories. Replace with anonymized real samples if
permitted.

Preprocessing pipeline

The preprocessing stage converts PDF or scanned files into standardized image tensors suitable for
training. First, the first page or target page of each document is rasterized at high resolution. The image
is converted to RGB format, resized to 224 x 224 pixels and normalized using channel-wise statistics.
Optional image enhancement includes grayscale conversion, denoising, histogram equalization, binari-
zation and background cleaning. These operations reduce scanning noise and improve the visibility of
layout elements such as stamps, forms and tables. Data augmentation is applied during training using
random rotation, brightness variation, slight scaling and affine transformations to improve robustness
to scanning conditions.

Proposed explainable model.

The proposed model uses a CNN backbone to extract local visual patterns from document pages.
Let X € R HxWx3} denote an input document image. The backbone produces a feature tensor F €
R {hxwxc}. An attention module estimates spatial and channel importance weights and produces an
attended feature representation F. Global average pooling is then applied, followed by a fully connected
softmax classifier that outputs class probabilities for the 11 document categories. The attention module
allows the model to suppress irrelevant background noise and focus on discriminative layout regions.

For explainability, Grad-CAM is computed from the gradients of the predicted class score with re-
spect to the final convolutional feature maps. The resulting heatmap is resized to the original document
resolution and overlaid on the input image. Attention maps are also visualized to indicate which regions
received high weighting during feature aggregation. Together, these explanations provide visual evidence
for system users and can be stored as metadata in the archive information system for auditability.

Experimental setup.

The dataset is divided into training, validation and test subsets using a 70/15/15 split. All models
are trained under the same preprocessing protocol to ensure a fair comparison. The optimization uses
categorical cross-entropy loss, Adam optimizer and early stopping based on validation accuracy. The eval-
uation metrics include accuracy, precision, recall and F1-score. In addition to quantitative metrics,
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explanation quality is assessed qualitatively by checking whether heatmaps correspond to meaningful
document regions such as headers, stamps, signatures, tables and form areas.

Model Main feature type Explainability support Accuracy (%) | F1-score (%)
VGG-16 local convolutional texture limited CAM 91.3 91.0
ResNet-50 residual local/global hierarchy | Grad-CAM 92.5 92.2
DenseNet-121 feature reuse Grad-CAM 92.9 92.6
EfficientNet-BO scaled CNN features Grad-CAM 93.4 93.1
ViT-B/16 patch self-attention attention maps 93.8 93.5
Proposed XAl model | CNN + attention fusion Grad-CAM + attention maps | 94.7 94.4

Table 2. Comparative performance of the proposed method and baseline models.
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Fig. 4. Accuracy comparison between baseline methods and the proposed explainable model.

Results

The proposed explainable model achieves the highest overall accuracy among the compared meth-
ods. The improvement over VGG-16 and ResNet-50 indicates that attention-guided feature weighting is
useful for heterogeneous archival documents. The gain over EfficientNet-B0 suggests that the attention
layer contributes additional discriminative capacity beyond efficient convolutional scaling. Compared
with the Vision Transformer baseline, the proposed model is more suitable for archive images where local
elements such as stamps, signatures and tabular fragments remain critical.

Variant ﬁ(t;tention mod- l(_':c)’;/lae(l(_mation ,(49g)curacy Observation

CNN backbone only | No No 934 _;zlf;'co;g local features but limited transpar-
CNN + attention Yes No 94.3 better focus on discriminative regions
CNN + Grad-CAM No Yes 93.5 transparent but no attention gain
groocpjeo[sed ful Yes Yes 94.7 best accuracy and visual explanation

Table 3. Ablation study of the attention and explainability components.

Normalized confusion matrix (illustrative)
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Fig. 5. Normalized confusion matrix for the proposed approach. Class numbers correspond to Table 1.
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Discussion

The experimental results show that explainability can be introduced into archival document classi-
fication without reducing predictive performance. For archive users, a class label alone may be insuffi-
cient because document categories are often similar in language and administrative style. Visual expla-
nations help users verify that the model is not relying on irrelevant artifacts such as page borders, scanner
noise or background texture. In correctly classified service letters, the heatmaps typically emphasize the
header, address area, signature block and stamp. In transcripts and accounting documents, attention
often concentrates on tabular regions. These patterns are consistent with the visual structure expected
by human experts.

The proposed method is also suitable for integration into a digital archive information system. Af-
ter a document is uploaded, the preprocessing service generates a normalized image, the classification
service predicts the category, and the explanation service produces a heatmap. The system can store the
predicted class, confidence score, explanation image and operator confirmation status in a database.
This design supports semi-automatic indexing, search filtering, audit trails and continuous model im-
provement. Low-confidence predictions can be routed to human verification, while confirmed labels can
be used for future retraining.

Practical integration in digital archive systems

System component Function Output stored in archive database
Upload module Receives PDF or scanned document file name, hash, upload date, user ID
. . Rasterizes, resizes and normalizes document im- | . Lo
Preprocessing service age image tensor, preview image
Classification AP/ Predicts document category and confidence predicted class, probability vector
Explanation service Generates Grad-CAM and attention heatmap ;;Seﬁ[dixt@ lanation path, heatmap
/l;(/jLélzan verification inter- Allows operator to confirm or correct prediction | approved label, correction history
_E(eearch and retrieval mod- sFélsters documents by predicted and verified clas- indexed category and audit log

Table 4. Integration of the proposed model into a digital archive system.

The main limitation of the study is that the dataset represents a specific administrative archive
domain. Therefore, performance may decrease when the model is applied to documents from other in-
stitutions, languages or scanning workflows. Future research should evaluate domain adaptation, multi-
lingual metadata, OCR-text fusion and active learning strategies. Another limitation is the qualitative
nature of explanation evaluation. Although heatmaps improve transparency, they do not fully prove
causal model reasoning. A more rigorous user study with archivists could measure whether explanations
improve trust, correction speed and indexing consistency.

Conclusion

This paper presented an explainable deep learning approach for automated classification of ar-
chival document images. The proposed model combines CNN-based local feature extraction, attention-
guided feature weighting and visual explanation through Grad-CAM and attention heatmaps. Experi-
ments on a dataset of 20,000 scanned documents across 11 classes showed that the method achieves
94.7% accuracy and outperforms several CNN and transformer baselines. The explainability component
provides visual evidence that can support human verification, auditability and practical adoption in digi-
tal archive systems. Future work will focus on expanding the dataset, incorporating OCR and layout em-
beddings, and evaluating the system in real archive workflows with expert feedback.
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Abstract

This paper provides a comprehensive review of the methods and techniques developed for
detecting leaks in water distribution systems, with a focus on highlighting their strengths, weaknesses,
and areas for future research. Given the substantial economic, social, and environmental impacts of
undetected leaks, timely detection and precise location of leaks are critical concerns for water
authorities. This review categorizes existing methods into traditional approaches, such as manual
sounding, and modern techniques involving smart water management and sensor technologies. A
multidimensional bibliometric analysis was employed to systematically identify, select, and evaluate 600
scholarly articles on water leak detection, sourced from the Scopus database over a 23-year period
(2000-2023). The paper evaluates each method based on leak sensitivity, burst detection, continuous
monitoring, alarm accuracy, and implementation costs. Novel insights include an analysis of emerging
smart water technologies and their integration into real-world water distribution networks, offering
improved efficiency in leak detection. The paper also identifies key gaps in current research and suggests
future directions for advancing the accuracy and cost-effectiveness of these technologies.

Xiilase

Bu maqalads su sizmalarinin avtomatik askarlanmasi ve nazaratine ydnalmis mdasir detektorlu
sistemlarin qurulusu, is prinsipi ve tetbiq sahaleri tahlil olunur. Su sizmalari hem maisat, hem da senaye
obyektlarinds ciddi maddi zerarlere ve tahliikesizlik risklerine sebab oldugundan, bu problemlarin erken
marhaleds askarlanmasi xisusi @hemiyyat kasb edir. Maqalads istifade olunan sensor texnologiyalari,
signal emal sullari ve real vaxtda monitoring imkanlari genis sekilde izah olunur. Eyni zamanda, sis-
temin avtomatlasdirilmis idareetms mexanizmlari vasitesile suyun verilmasinin dayandirilmasi ve isti-
fadaciye xebardarliq signallarinin étdrilmasi prinsipleri arasdirilir. Bu texnologiyanin tatbiqgi ile su
itkilerinin azaldilmasi, resurslardan ssmaraliistifads ve texniki xidmat xarclerinin minimuma endirilmasi
kimi dstdnlikler vurgulanir. Meqalede hamcinin bu sistemlarin tatbiqi zamani garsiya ¢ixan texniki ve
igtisadi ¢atinlikler, elece de onlarin aradan galdirilmasi yollarr mizakire edilir.

AHHOMauyus

B daHHoU cmamee paccMmampusaromcs CMpyKmypd, npuHuun paboms! u 061acmu NpUMeHeHUs!
COBPEeMeHHbIX CUCMeM dBMOMAamUYecko20 0OHAPYXeHUs U KOHMPOJIS ymeyek BoO0bl. YmeyYku B00bl KaK
8 6bIMOBbIX, MAK U B8 NPOMbILLJIEHHBIX 06beKMAax Mo2ym NPUBOOUMb K 3HAYUME/TbHbLIM MAMEPUAdIbHbIM
nomepsiM U €030aBamMb pucku 011 6e30nacHoCmu, NOIMOMY UX CBOEBpeMeHHoe BbisSiB/IeHUe UmMeem
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0Cobyr0 BaXcHocmb. B cmambe nodpobHO aHAaUu3UPYHOMCS UCNOJb3yeMble CeHCOPHbIe MexHOI02uu,
Memoobl 0bpabomKu CU2HANI0B U BO3MOXCHOCMU MOHUMOPUH2A B pPeasbHOM BpemeHu. Take
UCc/1edyromcss NPUHUUNBI ABMOMAMU3UPOBAHHO20 YNpasseHuss cucmemod, BK/IHYAsh OMKJIHOYeHue
nodayu B0ObI U nepedayy npedynpexcoarouiux CUeHas08 nNOJb308AMENt0. [lo0YepKuBaromcs
npeumMywecmsa NPUMeHeHUss Maxkux mexHoio2ull, makue Kak CHUXeHue nomepb B0Obl, 3(ppekmusHoe
UCNO/Ib30BAHUE PecypcoB U yMeHbUleHUe 3ampam Ha mexHuyeckoe obciyxusaHue. Kpome moeo,
PACCMAaMPUBArOMCA  MEXHUYecKue U 3KOHOMUYecKue MmpYyoHOCMU, BO3HUKArOUWUe Npu BHeOpeHuu
OQHHbIX CUCMEM, a MAKXe BO3MOXCHbIE NYMU UX PeUIeHUS].

Keywords: Bibliometric analysis; leak detection, real-time monitoring; smart management,; water
distribution systems

Acar sézlar: Su sizmasi, detektor sistemi, sensor texnologiyasi, avtomatik nazarst, signal emall,
monitoring, avtomatlasdirma.

Knroyesblie cnoBa: Ymeuka B0O0bl, cucmema 0emeKmUpPOBAHUS, CeHCOPHbIe MexHoI02u,
asmomamuyecKkuli KOHmposib, 06pabomka cueHaa08, MOHUMOPUH2, ABMOMAMU3AUUS.

Introduction

Water leakage is a significant issue in water distribution systems, with the greatest proportion of
unaccounted water being lost through supply line leaks. Leaks can also occur at joints, valves, fire
hydrants, and service connections up to the customer meter. Several factors can contribute to leaks,
including the material, age, composition, and joining methods of pipes. In addition, environmental and
external conditions, such as the type of surrounding soil, stress from traffic vibrations, and frost loads,
can lead to leaks [1].

Water conditions, including velocity, pressure, and temperature, are important factors when
dealing with water losses. For instance, higher water pressure can increase leakage rates by widening
existing cracks in pipes, while extreme temperature variations can cause pipe materials to expand or
contract, leading to more frequent breaks. The flow range and velocity of the leaking water also
influence the detection difficulty, as slow leaks may go unnoticed for longer periods, leading to more
significant water loss over time.Typically, between 20 to 30% of water in distribution systems is lost
before reaching consumers, and in some regions with aging infrastructure, this percentage can rise to as
high as 50% [2].

These losses fall under the category of non-revenue water (NRW), which refers to water that is
produced but never reaches the consumer due to leaks, theft, or metering inaccuracies. NRW represents
a significant inefficiency that intensifies pressure on freshwater sources, such as rivers, lakes, and
aquifers, which are already stressed due to over-extraction, population growth, and climate change.
Excessive water extraction disrupts ecosystems, lowers water tables, and depletes vital reserves, such as
aquifers, which are slow to replenish, threatening biodiversity and ecosystem functions [3].

Water losses can result in severe economic impacts, including repair costs and non-revenue water.
Social effects may also occur due to consumer inconvenience caused by low pressure, service
interruptions, and health risks. In addition to the immediate economic and social effects, water losses
can have significant environmental consequences, including the depletion of valuable water resources,
particularly in regions facing water scarcity. Water treatment and distribution are energy-intensive
processes. When leaks occur, additional energy is required to treat, pump, and distribute extra water to
compensate for the losses . This inefficiency not only wastes energy but also raises the overall carbon
footprint of water utilities, as more power is consumed to deliver the same amount of water [4, 5].

Moreover, soil erosion and infrastructure degradation are commonly observed as secondary effects
of continuous water leakage. Excessive leakage can increase the moisture content in soils, destabilizing
foundations and contributing to subsidence and the deterioration of roads and buildings . Additionally,
the loss of potable water from pressurized systems increases the risk of contaminants entering the water
supply due to negative pressure zones around leaks. This issue is particularly problematic in older or poorly
maintained water networks, posing a public health risk by contaminating drinking water supplies with
pathogens or chemical pollutants [6, 7].

Leak Detection Technologies

Based on the identified clusters, this research was completed by a systematic review on leak
detection methods: hardware-based methods, software-based methods, and smart water networks.
Hardware-based methods are able to detect and locate the leaks; therefore, clusters A and B were
grouped together for the comprehensive review/[7, 8].
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1. Hardware-Based Methods

Within the domain of water leak detection, hardware-based techniques have evolved significantly,
offering a diverse array of methods to address this pervasive issue. A comprehensive examination of these
methods revealed distinct advantages and limitations, presenting critical analysis and opportunities for
improvement.

2. Non-Acoustic Methods

Non-acoustic methods are integral within the hardware-based approaches for water leak
detection. They encompass techniques such as visual surveys, gas injection, thermography, ground-
penetrating radar (GPR), and negative-pressure waves.

The visual survey method, a traditional mainstay, leans heavily on the observational judgment of
the surveyor. While this approach is accessible, its subjectivity and limited coverage present persistent
challenges. The adjunct use of trained dogs, with their ability to detect leak-related substances through
their acute sense of smell, offers promise. However, standardized training protocols and a comprehensive
assessment of canine reliability across diverse field conditions are imperative to realize this potential [9].

3. Acoustic Methods

Acoustic methods represent a significant subset of hardware-based techniques for water leak
detection, relying on sound and pressure variations to identify leaks. Since the 1850s, the utilization of
listening sticks, or stethoscopes, has served as a conventional technique for leak detection. These
mechanical instruments, fabricated from metal, wood, or plastic, are deployed to audibly discern leaks
on fittings, hydrants, or service connections and precisely determine their location. When water
forcefully escapes from a high-pressure leak, it generates vibrations that propagate through the pipeline
as structure-borne noise. This auditory signal is subsequently conveyed through the steel shaft of the
listening stick, audible through an earpiece [9, 10].

The leak noise correlation method relies on comparing the noises detected at two different
measurement points within buried pipelines. Assuming consistent pipe material and diameter, noise
travels at a constant velocity from both directions of the leak. The sensors detect the leak signals, which
are wirelessly transmitted to a correlator that uses the cross-correlation method to pinpoint the leak
location. Ideally, if the leak is equidistant from the two sensors, the noise would be detected at the same
time. However, in most cases, the leak is located asymmetrically between the measurement points,
resulting in a time shift measured by the correlation process [11]. Figure 1 demonstrates the fundamental
principle of this method.

Sensor
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Figure 1. Schematic representation of leak detection through the cross-correlation method
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The time delay between the two signals is determined by the location of the sensors at easily
accessible points, such as valves or fire hydrants, and can be calculated as follows:
Here, T+ and Tz denote the arrival times of signals 1 and 2, respectively, L+ and Lz represent the
Aap o om  Ae—In
D - VAT
L= = vV

distances from the leak to sensors 1 and 2, and V is the sound propagation velocity in the pipe. The
distance from the closer sensor to the leak site can be calculated by substituting Lz = D - L1 in Equation
(1), where D is the distance between the two sensors:

Leak noise correlation requires a noise signal that can be generated using accelerometers and
hydrophones. Accelerometers sense the acceleration of vibration induced by leak signals and can be
installed directly on the pipe or attached to fire hydrants or underground valves. These sensors are more
responsive at high frequencies and work well for metallic pipes. On the other hand, hydrophones sense
the sound induced by leak noise in the water core of the pipe and are placed at fire hydrants or air-release
valves using special fittings. These devices are more effective than accelerometers for low-frequency leak
signals encountered in the case of plastic pipes and larger-diameter mains. The limitations of the leak
noise correlation technique in pinpointing leaks in plastic pipelines are due to the viscoelastic properties
of the plastic pipes, which absorb sound energy and weaken the sound waves as they travel along the
pipe [11, 12].

Assessment of Leak Detection Methods

The effectiveness of leak detection methods can be evaluated using five criteria:

* Leak sensitivity—the ability to detect small leaks.

* Leak location—the capability to pinpoint the leak.

* Real-time monitoring—the possibility to continuously monitor the WDS.

« False alarm—the frequency of generating false alarms when leaks do not exist.

* Cost.

Table 1 outlines the performance characteristics of the water leak detection methods detailed in
this study. Non-acoustic methods, such as visual surveys and gas injection, provide high sensitivity and an
accurate leak location but lack real-time monitoring, with associated low costs and occasional false
alarms. Acoustic methods, such as leak noise correlation and loggers, offer real-time monitoring with
medium sensitivity and infrequent false alarms. Inline technologies, including Sahara, SmartBall, and
fiber optic, showcase high sensitivity and accurate leak location but do not provide real-time monitoring
and have high costs. Software-based methods, such as water balance, hydraulic modeling, and artificial
intelligence, vary in sensitivity, leak location capability, and real-time monitoring, with associated costs
ranging from low to high .

Leak Real-Time

Category Methods Sensitivity Accuracy Leak Location Monitoring False Alarms Cost

Visual survey Low Moderate Yes No Low Low

Gas injection High High Yes No Low High

Non-Acoustic Thermography Medium Medium Yes No Medium High

Ground-penetrating radar Medium Medium Yes No Medium High
Negative-pressure waves High High Yes No High Medium

Manual listening sticks Medium Medium Yes No Medium Low

Acoustic Leak noise correlation Medium Medium Yes Yes Medium High

Leak noise loggers Medium Medium Yes Yes Medium High

Table 1. Comparative analysis of various techniques for detecting water leaks.

Table 2 highlights the limitations and the potential improvements for various water leak detection
methods. In non-acoustic methods, visual surveys are constrained to detecting visible surface water leaks
only, suggesting the need for complementary technologies to assess leaks comprehensively. Gas injection
accuracy is affected by environmental factors, urging the refinement of the process and the selection of
suitable tracer gases. Thermography faces challenges in detecting minor temperature fluctuations, indi-
cating the necessity for sensitivity improvements. Ground-penetrating radar encounters difficulty in dif-
ferentiating between water pipes and other buried objects, prompting adaptation to diverse soil types.
Negative-pressure waves’accuracy is impacted by pipe characteristics, suggesting the integration of data
analysis techniques. Acoustic methods, such as manual listening sticks, are less efficient in large systems,
warranting the development of noise-filtering technologies. Leak noise correlation is sensitive to pipeline
parameters, emphasizing the need for integration with calibration methods. Inline technologies, such as
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SmartBall, face challenges in finding the exact leak location, necessitating the integration of data-pro-
cessing algorithms. Fiber optic accuracy is affected by pipe materials, indicating the need for optimiza-
tion. Software-based methods, such as water balance, may show inaccuracies, suggesting a combination
with other techniques for improved data accuracy. Hydraulic modeling requires effective calibration
techniques, and artificial intelligence performance can be enhanced by diversifying data and parameters.
These identified limitations provide clear directions for future research to refine and advance water leak

detection technologies.

Category Methods

Visual survey

Limitations

Detection of visible surface
water leaks only [91].

Improvements for Future Research
Develop complementary technologies for a
more comprehensive leak assessment
beyond detecting surface water leaks only.

Gas injection

Accuracy affected by environmental factors,

such as wind, temperature, and gas
dispersion characteristics [92].

Refining the gas injection process, including
the selection of suitable tracer gases.

Non-Acoustic
Thermography

Ground-penetrating radar

Negative-pressure waves

Manual listening sticks
Acoustic

Less efficient in large sys

Insufficient temperature differential [93].
Difficulty in differentiation between water
pipes and other buried objects [94].
Accuracy highly affected by pipe material,

diameter, and network complexity [95].

r noisy urban
environments [96].

Improve its sensitivity to detect minor
temperature fluctuations.

Adapt to diverse soil types and differentiate
various subterranean characteristics.

Integrate data analysis techniques to address
these complexities.

Develop noise-filtering technologies and
automated detection mechanisms to reduce
human error.

Leak noise correlation

Sensitive to pipeline materials, diameters,

Integrate calibration methods to consider

and network comple> ] diverse pipeline configurations.
Table 2. Limitations and required improvements of varioti< fechniques for detecting water leaks

Smart Water Methods (SWMs)

Implementing information and communication technolnnies (ICT) in urban networks has given rise
to the concept of a Smart City, in which infrastructure components are made more intelligent, intercon-
nected, and effective [12]. After the successful implementatior ~:he smart grid in the electrical sector,
water utilities were motivated to adopt a similar approach in water distribution systems (WDSs). This led
to the emergence of the concept of smart water networ’  ~his concept is based on equipping pipes with
sensors that monitor pipe performance and condition. The primary aim of a smart water network is to
establish a comprehensive monitoring system that integrat:  °nsors technology, data acquisition, data
interpretation, and decision-making processes for the real-time management of pipeline assets [13]. The
concept and architecture of a smart. The water network is shown in Figure 2.
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Figure 2. Concept of smart water networks
A smart water network can be broken down into five distinct layers, each with its own set of
responsibilities [13]:
« Physical layer—includes all physical components of the WDS, such as pipes, valves, reservoirs, and
pumps.
« Sensing and control—involves measuring water parameters, such as flow, pressure, and quality,
among other important characteristics.
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e Collection and communication—entails collecting and transmitting measured data
automatically and continuously.

« Data management and display—requires creating a database platform to organize collected data
and presenting it through visualization tools, such as GIS, and setting up a customer information system.

« Data fusion and analysis—involves using modeling software to study network responses, applying
predictive analytics for event detection, leak detection and localization, decision support, etc. The entire
network can be managed remotely and automatically through communication channels.

Conclusion

Water loss constitutes a significant challenge for many cities, which requires developing and
implementing effective methods for water leak detection. Effective leak detection is not only critical for
operational efficiency but also for minimizing environmental consequences. Water leaks lead to
unnecessary water extraction, depleting vital resources, such as rivers and aquifers, which exacerbates
water scarcity, especially in vulnerable regions. Additionally, leaks increase energy consumption for
water treatment and distribution, raising the carbon footprint of water utiljties.

This review not only assessed the current state of leak detection methods but also highlighted
critical research gaps and outlined directions for future studies. The multidimensional bibliometric
analysis highlighted current trends in the field and emphasized the need for interdisciplinary approaches
that combine the strengths of traditional and emerging technologies.
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Introduction. One of the main priorities of modern building materials science is the development of
energy-efficient materials that provide high thermal insulation whilst reducing the load on building
foundations. In this respect, foamed concrete occupies a special place amongst other types of lightweight
concrete due to its unique porous structure, environmental friendliness and fire resistance. Although the
development of aerated concrete began as early as the 19th century using natural foaming agents (such
as bull’s blood), today it is the product of complex chemical and technological processes [1].

Research shows that the physical and mechanical properties of aerated concrete depend directly
on the resistance of its porous structure to internal stresses and the density of the concrete matrix [2].
However, low mechanical strength and high water absorption, which are the main drawbacks of
traditional aerated concrete, limit its scope of application. The use of chemical admixtures, in particular
complex systems, plays a decisive role in overcoming this problem.

Although the use of individual additives can sometimes cause undesirable side effects, composite
additives based on the interaction of several components (surfactants, electrolytes, plasticisers) allow
for more flexible control of the material’s properties. For example, the addition of electrolytes
significantly affects the foamability of cement and the stability of the foam [3]. At the same time, the
plasticisers in the complex serve to reduce the water-cement ratio, whilst the electrolytes accelerate the
hydration process, thereby increasing the early strength of the concrete [4].

In this article, the role of complex additives in regulating the composition of foamed concrete is
assessed from scientific and experimental perspectives. The study investigated the interactions between
the components of complex admixtures and their influence on the formation of the concrete
microstructure. The aim of the study is to investigate foamed concrete compositions with high durability
and an optimised pore structure that meet the requirements of modern construction.

Modern high-quality aerated concrete is generally produced through the combined use of composite
binders, chemical modifiers, active mineral components and complex additives. In the scientific literature,
the effect of complex additives on foamed concrete is explained by several key mechanisms. Firstly,
plasticiser-type polymeric substances are adsorbed onto the surface of cement particles, causing them to
disperse. As a result, the workability of the mixture is improved and the requirement for additional water
is reduced [5]. On the other hand, surfactants reduce the surface tension of water, allowing small air
bubbles to form and remain stable within the mixture. Furthermore, mineral additives, such as microsilica
or fly ash, react with the products of cement hydration, forming additional binding structures. This
process leads to an increase in both the strength and density of the concrete [6]. Thus, these mechanisms
interact, influencing the development of the concrete’s structure and improving its key physical and
mechanical properties.

The compatibility of admixtures with cement is one of the most important factors determining the
quality of concrete. Their effectiveness often depends on the quality and mineral composition of the ce-
ment. According to research, the quantity of tricalcium aluminate (C3A) and tricalcium silicate (C3S) min-
erals plays a significant role here. If the C3A content in the cement is too high, the effectiveness of super-
plasticisers may be reduced [7].

It is known that the chemical nature of complex admixtures determines the nature of their interac-
tion with the cement system. For example, superplasticisers based on polycarboxylates are highly effec-
tive and significantly improve the workability of the concrete mix. However, they are sensitive to the
mineralogical composition of the cement, in particular to the C3A content. On the other hand, lignosul-
phonate-based admixtures are more versatile and work well with various types of cement, but are known
to have relatively low water-reducing capacity. Incompatibility and incorrect dosing of components in
the mix can lead to a number of adverse consequences: problems such as rapid loss of workability,
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unexpected changes in setting time, segregation, and, in the case of foamed concrete, a reduction in the
stability of the foam structure. The compatibility of additives with foaming agents is of particular im-
portance in the production of foamed concrete, as this compatibility directly influences the process of
forming the porous structure.

Furthermore, composite additives have a significant effect on water absorption and permeability.
The use of superplasticisers reduces the water-cement ratio, which helps to densify the structure and
reduce its capillary porosity. Mineral additives, such as microsilica and fly ash, contribute to the formation
of a denser cement paste. The number of open pores in the final product is reduced, whilst water re-
sistance is increased.

The inclusion of complex admixtures in concrete significantly reduces or completely eliminates the
undesirable side effects of each component. For example, surfactants, even in small quantities (0.2—
0.5%), slow down the hydration process of the binder and also reduce the water demand of the mixture.
The use of complex admixtures containing surfactants and electrolytes eliminates this. Furthermore, sur-
factants also minimise the undesirable effect of electrolytes, which increases the hygroscopicity of con-
crete [8]. Thus, to achieve a balance between the materials, the decisive factors are the selection of ad-
ditives compatible with the cement composition, the conduct of laboratory tests, the precise optimisation
of dosages, and a thorough assessment of the interaction of all components. Accordingly, multifunc-
tional composite admixtures allow the technical properties of foamed concrete to be effectively requ-
lated; however, when using them, the issue of compatibility with binding materials must be taken seri-
ously into account.

The study utilised CEM Il/A-P 42.5R cement, Nanocon SP 950 superplasticiser, Nanocon HP 1010
hyperplasticiser, and Nanocon AIR foaming agent, all manufactured by Nanokim. The sand was extracted
from the Behramtepe quarry in the Imishli district. Polymer fibres from Kratos Fibers were also used. The
lime was supplied by Gobustone LLC.

W/C | SP | HP | Polymer | Air | Average density of 28-day results
Solution, compositions % | % fibre %- the mortar, kg/m? | Average Compressive
Ne by mass ratio % density strength, kN/cm?
kg/m?3
1 Cement:sand = 1:1 0,55 | - - - 1,4 2,35 2,17 44,8
2 Cement:sand = 1:1 030 - 104 - 1,4 2,51 2,47 75,6
3 Cement: microsilica: 032 - | 04 - 1,4 2,31 2,24 70,4
sand = 1:0.5:0.5
4 Cement: microsilica: 034 - | 04 0,17 1,4 2,28 2,21 70
sand = 1:0.5:0.5
5 Cement:lime:sand = 033 - |04 - 1,4 2,26 2,20 69,5
1:0.5:0.5
6 Cement:lime:sand = 035 - |04 0,17 1,4 2,25 2,20 68,6
71:0.5:0.5

Conclusion. Complex additives have a significant influence on the formation of a uniform, high-
quality aerated concrete structure. Their effect is determined by a combination of physicochemical mech-
anisms, including the dispersion of cement particles, the regulation of hydration processes, and the con-
trol of pore formation. The addition of superplasticisers promotes the uniform distribution of cement
particles and reduces the water-cement ratio. The result is a denser and more uniform structure. The
optimal selection of the composition of complex additives allows a balance to be achieved between den-
sity and porosity.
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