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Architecture

URBAN PLANNING CONCEPT OF THE TSARITSYN ENSEMBLE BY ARCHITECT V.I. BAZHENOV

Naumkin G.1.

PhD in Architecture,

Associate professor, Chair of Architecture,
State University of Land Use Planning,
Russia, 105064, Moscow, 15 Kazakova str.

TPAZJOCTPOUTEJIbHASA KOHLEMNLMA HAPULIBIHCKOIO AHCAMBJIA APXUTEKTOPA B./.
bAXKEHOBA

HaymkuH .

KaHouoam apxumeKkmypbl,

doueHm Kageopb! apxumeKkmypbl

locyoapcmaeHHo20 yHuUBepcumema no 3emsieycmpolcmay,
Poccus, 105064, e. Mocksa yi1. Kasakosa, 15

Abstract

More than two hundred years after the death of V.I. Bazhenov (1799) was a time of search-
ing for heritage and determining its meaning, searching for truth, cutting off myths and unreliable
opinions that accompanied and multi-layeredly concealed his work.

In the study of the architecture of V.I. Bazhenov, there were clashes of views of historians,
art historians, architects and urban planners on many issues, demonstrating confusion in substan-
tiating the historical heritage. This article provides the reasons for the historical misunderstanding
of the novelty of V.I. Bazhenov's work.

This study reveals inconsistencies in definitions associated with Freemasonry, Gothic, Ro-
manticism and eclecticism, but in reality, Bazhenov's architecture has gone far beyond these defi-
nitions and contains neoclassicism. New studies have confirmed a new level of development of
urban planning and architecture of the Enlightenment of the 18th century, as they contain spirit-
uality, Christian symbolization, the transformation of historical spiritual symbols into secular urban
planning. The concept of the ensemble by V.I. Bazhenov contains an urban planning idealization of
the imperial residence in the form of a model of a state that symbolizes the Divine Upper City,
presented in the New Testament of the Bible (The Holy Bible, chapter 21).

AHHomayus

bosiee 0Byxcom siem nocie cmepmu B.M. baxceHosa (1799) 6bi10 BpemeHemM noucka
Hacneous u onpedesieHue e20 3HaYeHus, NOUCKA UCMUHbI, OMce4YeHUs MUGdoB U He0OCMOBEPHbIX
MHeHU, Komopble CONPOBOIOAIU U MHO20C/IOUHO CKPbIBAJIU €20 MBOPYECMBO.

B uccredosaHuu apxumekmypbl B.M. baxeHoBa npousouliu CMOJIKHOBEHUS, B832/159008
UCMOPUKOB, UCKYCCMBOBEO0B, apXumeKmopos U epadocmpoumeneli N0 MHOXECmBY BONPOCOB,
deMoHCmpupyrowue pacmepsHHOCMb B8 0bOOCHOBAHUU UCMOPUYEeCcKo20 Hacaedus. B daHHol
cmambse NPUBOOSMCA NPUYUHBI UCMOPUYECKO20 HEeNOHUMAHUS HOBU3HbI mBop4Yyecmsa B./.
baxceHoaa.

B Hacmosuwiem ucciedoBaHulU BbisiB/IeHbl HECOOmBemcmBuUs onpedesieHul, Komopble
CBSI3aHbI C MACOHCMBOM, 20MUKOU, POMAHMU3MOM U 3Kaekmukol, a 8 delicmBumesibHOCmu
baxteHoBCKas apxumekmypa 0aneko wasHy/ia B8neped 3a npedesibl 3mMux onpedesneHul u
codepxum HeoKaaccuky. Hosbie uccredosaqHus noomasepousiu HOBbIU YpoBeHb pa3BUMUS
2padocmpoumenibCmBsa u apxumekmyps! 3noxu MpocseweHus XVIII Beka, mak Kak codepycam
OYXOBHOCMb, XPUCMUAHCKYH CUMBOIU3AUUI, MPAHCHOPMAYUD UCMOPUYECKUX OYXOBHBIX
CUMBOJIOB B CBEMCKOE 2padoCcmpoumesibCmao.

B KoHuenyuu aHcambna B.M. baxeHosa codepxcumcs 2padocmpoumesibHas udeanusayust
umnepamopckol pesudeHyuu B8 Bude Modesau 20cy0apcmasd, Komopoe CUMBOJU3UPYem
boxcecmaeHHbIU [opHUU ['pad, npedcmassieHHbIt 8 Hosom 3aseme bubnuu (bubnus, 21 enasa).
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Keywords: architecture, urban development, concept, metropolis, state, cartography, geod-
esy, general plan, typology.

Knmoyesble ¢108a: apxumekmypd, 2padocmpoumesibCmBo, KOHUenyus, Me2anosiuc,
2ocy0apcmaso, Kapmozpagusl, 2200e3us], 2eHNJIaH, MUNOJI02US.

[loscHUMeIbHAs 3anucka nNo NPoekmy LjapuubiHCKo20 aHcambs apxumekmopa B. U. baxceHosa
He obHapyyeHa. OOHako 0 mBopyeckol udeu 3004e20 3akazyuuad — EkamepuHa Il 6bi1a xopowo
0CBe0OMIeHA. VIMNepampuua 3Hasada, Ymo aHaa020M 019 2eHNJIaHa LjapuubiHcko2o aHcambsis 6b11 839m
eeHnsaH [ip. Mepycanuma | 8. H. 3. B obocHoBaHuuU smod udeu nposisisemcsi obujee cxoocmao 2eHNs1aHoB
No aHaszao2uu pacnosIoXeHuss 00HOUMEHHbIX 0O6beKkmoB B 2padocmpoumesibHoM NPoCMpaHcmse. B
L{apuubiHckom aHcambie NPUHSM 3a OCHOBY He MOJIbKO 2eHnsaH /JlpesHe2o Mepycanuma, HO u
KoH@ueypayus dsopua lMpemopuu Ap. Mepycanuma | 8. H. 3. B npoekme L{apuubiHcKo20 aHcambns B./.
baxceHos BudousmMeHus1 e20 06béM, pazodesus KOHGU2YPayut UCMOPUYECKO20 OpesHe uepycaauMcKo2o
0s8opua Ha 0se yacmu: — 00Hy, nod 0sopeu EkamepuHsi I, a Opyayto —nod dsopeu [lasa l.

O0Hako ocmascs omoanéHHbIl HAMEK Ha CX00CMBO UMNEPAMOPCKUX 0BOPUOB C UepyCcaluMCKUM
0sopuom [Mpemopuu BpeméH lunama, Ymo, UMeHHo, U CMaso NpuYuHol omcmpaHeHus B.M. bax;ceHosa
om BedeHUs BCex NPOeKMHbIX U CMpoumesibHbix pabom B8 LjapuubiHe. 3mo 0b60CHOBAHUE Haxooum
noomsepxdeHue 8 ykase EkamepuHa ll: — «pazobpams 00 0OCHOBAHUSA BCe (UMEeHHO) uMnepamopcKue
080pUbI».

o asmopckum eeHniaaHam XVIII 8., a makxe mamepuasnos Kapmoepapuu u eoepapuyeckux
pacyémos no npussaske 0bbekmos Ha MecmHocmu LjapuubiHcko2o aHcambis 8 XXI 8. 6bi/u BbISBAEHbI
cneyucguyeckue Npu3Haku mono2pagpuu u Kapmoapaguu, xapakmepHsie 018 Pocculicko2o 20cydapcmaa.
B obocHosaHuu 3motl aHaso2uu asmopckue eeHnianbl 1775 2. u 1780 2. 6biiu NpUHAMbI 3a ONOPHBbIU
mamepuarsi, Ha KOMopbIX NPOSIBUJICS MBOPYECKUL npouecc 3004e20. Ha eeHniaHe 1775 2. cooepxamcs
HeonpoBepx UMble pakmabl, cBuOemebCMBYroWUe, Ymo 0bwas udes u pazsumue 2padocmpoumesibHoU
KomMno3uuuu LjapuubiHCKo20 aHcambia audHo obcyxoanuck B.W. baxeHosoM ¢ 3akazyuuel, mak Kak
COXPAHU/IUCL NOMemKU 3004e20 Ha epaguyeckom usobpaxceHuu naaHa Tpembe2o Kasanepckozo
Kopnyca: — «ucnpasums No 3amMe4aHusm M. B., 30aHue nepeHecmu Huxe». Pesyiemam ucnpasieHus no
3ameyaHusam suoeH Ha opyeom eeHniaHe — 1780 2., 20e Tpemud Kasasiepckull Kopnyc CMeuléH: Kopnyc
BbiBedeH Bneped 3a 20pU30HMAJIbHYH KOMNO3UYUOHHYH 0Cbh, Npoxodsujel no bepe2osol uHUU NPYAa.

Ha nnaHe 1780 2. cnedyem ommemums U3MEHeHUs, YmoYHIemcs GYHKUUS 06bekmos, eciu Ha
eerHnaaHe 1775 eoda: — lMepabiti Kasanepckull Kopnyc UMeHyemcs 3004uUM «YnpasumesibCKUmM», mo 8
nocsiedHem BapuaHme — ynpasumesibCKas QyHKUUS nepexooum Ha 30aHUe, Komopoe Haxooumcs Mexcoy
X71ebHbIiM 0OMOM U UMNEpamopckum 0BOPUOM, BbINOJIHEHHO20 NO NJIAHUPOBOYHOU Cxeme Xpama
6a3uuKasbHo20 mund.

Ha eeHnnaHe 1780 2. Ynpasumesbckoe 30aHue: — Hebosibuwioe 30aHue, a no KoHguaypauuu u
06bEMHOU KOHCMPYKMUBHOU CMpPYKmMype coomsemcmayem opesHemy muny 6a3uiukaibHo20 Xpamd.
Mak 4Ymo KOMNO3UUUOHHbIE U3MEHeHUS He BJISHOMCS Cy4alHbIMU. Kak Ham cmaso u3secmHo, Ymo B./.
baxceHoB B8 L{apuubIHCKoM aHcambsie NPpuHs 2padoCmpPoumesibHy CXemy HA OCHOBe 2eHNJ1aHa /p.
Wepycanuma I 8. H. 3. [Puc. 1].
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Puc. 1. Tonozpaguyeckas u munosaocudeckas udeHmuguxkayus No 2eHnaaHam JjpesHe2o HMepycanuma u
L{apuupbiHckoeo aHcambs

Ha eeHnnare 1780 e. 3004ull ¢pukcupyem u 30Hy meppumopuu 20pbi [0/120¢bI, OHA BblOeseHa
eazneped, a, BCMPOeHHAs B 2asnepero Meonbdamasi apka, cumsosiuzupyem cobol CyoHbie sopoma /ip.
Wepycanuma | 8. H. 3., U OHA BbINOJIHEHA B Bude TepHoBo20 BeHya Cnacumesis. B 3mod 30He, 3a eanepeell
3004UM NOCMPOEHO 30aHUEe, XapaKkmepHoe 0J19 CAKPAJIbHbIX COOPYXeHUld 6a3uiukaipHo20 mund, Ymo
credyem  CBA3bIBAMbL € Xpamosol  cumBosu3ayueld U 3apoxodeHuemM  XpucmuaHcmsa. Ha
paccmMampuBaemom 2eeHnsiaHe L{apuubIHCKo2o aHcambsisi credyem Bbl0e/lumb OCHOBHbIE U3MEeHeHUs
omHocumesibHo 2eHnaaHa 1775 a.: — [lepsbili Kasanepckul Kopnyc nepeopueHmuposaH Ha 180
2padycos, a Ha Bmopom Kasasnepckom Kopnyce BHympeHHUl 0BOp nepeopeaHu3yemcsi 8 Kpyesbil 3a1;
mexcoy dBopuom [lasna | u XnebHbim domom dobasisemcs eanepesi ¢ Meospbdamodl apkol, a makxe
nosiB/IieHuUe pezysispHo20 Napmepa 3a VIMnepamopcKumMu 0BOpUAaMU.

TBopyecKkull npoyecc 3004e20 He 3aBepuiaemcsl Ha cxodcmae LlapuybiHCKo20 aHcambisi 2eHNaHy
Zp. Vepycanuma | 8. H. 3., @ nepeBoOUMCsl NO XpucmuaHckol memamuke Ha bubnelckul ypoBeHb: —
0CO3HaHuUs epadocmpoumesibHol BceneHckol modenu — [opHe2o [pada. Takum obpasom, 3a Bpems C
1775 2 no 1780 2. B ¢popmuposaHuu LjapuybiHcKo2o aHcambsia cmpykmypa 2padocmpoumesibHol
KOMNO3UUUU YCI0XCHSIeMCs, BBOOSIMCA 2padoCmpoumesibHble UKOHO2paguyeckue KAaHOHbI, KOmopble
NpoSIB/IAOMCS B UOLA/IU3UPOBAHHOM boxcecmaeHHOoM [pade, uzioxeHHo2o0 8 Hosom 3aseme bubuu (21
2/1asay.

B passumuu mBop4Yecko20 Npoyecca NPosiB/ISemcs YHUKAIbHAs 0CObeHHOCMb, 3aK/IHYarouldascs
B NepepopMUPOBAHUU MEeMAMUYeCcKo-CroxemHol KOoHuenyuu B8 2padocmpoumesibHbil Me2anosiuc,
cocmosawud us: — «/lpesHe2o Mepycanuma», «fopHeeo [pada» u «Pocculicko2o 20Cyoapcmaan.

Ha 2eHnnaHe LlapuubiHo 1780 2. apxumekmopa B.M. baxeHosa 8 2padocmpoumesibHOM
npocmpaHcmae  uMNepamopckol  ycaobbbl  EkamepuHbl Il npossunucb — obwue  NPU3HAaKu
boxcecmseHHo2o pada. YousumesibHo, Ymo bosee, Yem yepe3 08ecmu Jiem, Ha COBPEMEHHbIX NJIaHax
Mocksbi XXI B. ewé MoxHO bb110 NpoYecmb MBOPYECKUl 3ambices1 3004e20, BbIOe UMb COXPaHUBLIUECS
no2paHuyHble ciedbl pocculicko2o 2ocyoapcmaa [Puc.2).
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TBOPYECKAS KOHLIEITLNA B.1. BAJXKEHOBA

Teppuropus Llapuubinekoro ancamtiist COACPHKHT CHMBOIIMYECKHE TPAHMILBLL
Poccuiickoro rocyaapersa . Apeasiom obo3naden Kamuatckuil noxyocTpos,
NpeACTaBAAIoNIMii XapakTepHyio yacts Poccun

Puc. 2. CoBpemeHHas Kapma r20-3andaoHod Yyacmu MockBb/

Ha epadocmpoumenbHol cxeme padoHHOU naaHuposku Opexoso-bopucoBo e. Mocksbl
U306paX3ceHbl epaHuybl 3acmpolKku LjapuybiHckol ycadbbbl, Coomsemcmayroujue meppumopuu Poccuu
XVl 8. Ha Hell coxpaHunuck 0a/ibHEBOCMOYHbIE MoNozpagpuyeckue yepmel Kam4yamcko2o noJ1yocmposad,
a B8 esponelickol yacmu pocculckod meppumopuu — 2padocmpoumesibHble CUMBOJIbI UKOHbI BCeX
CMOJIUYHbIX 20p000B: [lepsbili Kasanepckuld kopnyc — CaHkm-llemepbype B Bude HOCOBOU KOpMbI
kopabsis, Kak cumsos Bepu Admupasimelicmaa, opueHmupoBAHHbLIU Ha cesep Poccuu, yKasbisarousul
CBOUM HanpassieHuem Ha oelicmaumesibHoe e20 Mecmo HaxoxcoeHusl, Bmopold Kasanepckud Kopnyc —
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Mockay, u306pax;éHHbIl 8 Bude BOCbMU2PaHHOU Uapckol KOPOHbI, B BUOe NAHMEOHA PyCCKUX KHS3el u
nepsbix yapel Poccuu, pacnosioxeHHo20 Ha No2ocme uepksu, Tpemud Kasanepckul kopnyc — JpesHul
Kues, komopbll o/uyemsopsiem 3apoxc0eHue XpucmudHcmsd Ha Pycu, BbINOJIHeHHbIU B8 Bude
6a3uIuKaabHo20 U BU3AHMULCK020 munos xpama [Puc.3].

. opa . Cselvma dav Fdawue ynpaosvenns *
Hepewit Kasanepexuii Lﬂ
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ropnyve (Hp. Kues) _V

Crfomui deapey

Ha IPaoCcTpon 1€BHON KOMIIO3HLHOHHOIT OCH CHMBOJIMHECKHE KaBWICPCKHE KOopliyca
pacnonaraloTcs nociaeJoBaTe/ILbHo ~ JApYr 3a JIpYroM, B COOTBETCTRHH HCTOPHYCCKOTIO
NPOoLeCCa NOABJICHHA — CTOIHYHBIX FOPOI0B

Puc. 3. leHnnaH LjapuybiHCKo20 aHcambis

padocmpoumesibHbIl KoHUenyusl B.M. baxeHosa umeem csoe passumue 8 Bude Me2anosuca
obpazosaH no naary JlpesHez2o Mepycanuma | 8. H. 3., HO C BBeOGHUEM HOBbIX CUMBOJIUYECKUX 3HaHUU U
coopyceHul: 6obwo2o0 Mocma, CoeouHsIWe20 CUMBOJIUYeCKU cO BceneHHol, ®uzypHo2o mMocma, B
Bude c8emoB030yWHO20 xpama, Masno2o 08opya, 8 Bude omaoesibHO CMoAWe20 asimaps xpamd, CpedHe2o
0Bopua — ukoHocmacda, ocHosamesel 20Cyoapcmad.

KaHoHbI boxcecmBeHHo20 [opHe2o [pada, uznoxceHHble 8 bubsuu, peanusyromcs ¢ sedeHuem B
2padocmpoumesibHyro CmMpyKmypy LlapuubiHcko20 aHcambiss Kopnyc Masoeo dsopua — jsopua ConHua,
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KOmopbIl pacnosioxeH Ha Kpymom bepeay npyod, CO CBEPKArOULUM COJIHEYHbIM OUCKOM U umumauued
OMPaxeHHbIX Jiy4el No Kpymomy CKJI0HY xoima. fleopey ConHya 8 Bude 3ukKypama (Mecma boea Ha
3emsie) B8 cmpykmype LlapuuybIHCKo20 aHcambsis cmas nposiBieHuUemM HOBO20 YPOBHS MBOPYecKol
KOHUenyuu 2ocydapcmaeHHo20 Mmezanosuca: —lopHeeo pada [bubnus, 21 enasay.

Jlumepamypa
1. bubnus /Mo baazocnoseruro CBamMo2o nampuapxa lumera. — M.: MockoBcKas nampuapxusl.
1998. — 1344 c.: un.
2. Haymkur M. LjapuubiHo modesib Pocculickoeo 2ocydapcmaa /I. M. HaymkuH. — M.: M30amesib-
cmso «[lepox», 2024. — 168 c., u/.
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Economic sciences

IMPROVING THE FINANCIAL RESOURCE MANAGEMENT SYSTEM OF ENTERPRISES

Dorokhova Iryna
Bachelor Interregional Academy of Personnel Management, Kyiv, Ukraine

Introduction

In the conditions of the modern economy, effective management of financial resources is a key
factor in the stable development of enterprises. Given the global challenges, enterprises are faced with
the need to improve the mechanisms for the formation and use of resources, optimize sources of financ-
ing and ensure profitability.

Financial resources are the basis of the functioning of any enterprise. Rational management of
these resources ensures stability, profitability and competitiveness in a dynamic market environment. It
is especially important to optimize financial management in conditions of uncertainty, crisis or post-crisis
economic recovery.

Theoretical aspects of financial resource management

Financial resources are funds necessary to ensure the production and investment activities of the
enterprise. Their management includes planning, distribution, control and analysis of the effectiveness
of the use of funds. The main tasks are to minimize costs, increase profitability, ensure solvency and fi-
nancial stability.

Financial resources include the totality of the enterprise's funds, which are formed from internal
and external sources and are used to support production and economic activities. The main internal
sources include profit, depreciation, own savings, and external sources include loans, attracted invest-
ments, and share issuance.

Financial resource management involves the formation of a financial policy that takes into account
the strategic goals of the enterprise, the level of risk, current financial needs, and market conditions.

The main methods of financial management include: budgeting, financial planning, cost control,
investment efficiency analysis, and risk assessment. Tools such as SWOT analysis, financial forecasting
methods, and economic and mathematical modeling also play a significant role.

The management system must take into account both internal factors (organizational structure,
human resources, internal culture) and external factors (macroeconomic environment, changes in legis-
lation, competition, investment climate).

To achieve effective management of financial resources, enterprises must develop a clear system
for controlling their movement, implement management accounting tools, regularly conduct financial
analysis, and ensure transparent reporting.

The result of this approach will be increased financial stability, the ability to attract investors, min-
imizing risks, and ensuring long-term profitability.

In addition to the above, an important role is played by the capital structure, which determines the
ratio between own and borrowed funds. A rational ratio reduces financial risks and contributes to the
stable functioning of the enterprise. That is why it is worth regularly assessing capital and reviewing
financial strategies in accordance with changes in the external environment.

It is also advisable to implement a system of financial motivation for personnel, which would stim-
ulate the achievement of set goals and the effective use of resources. The presence of a transparent
bonus system based on financial results contributes to the growth of labor productivity and strengthens
financial discipline.

In addition to the above, an important role is played by the capital structure, which determines the
ratio between own and borrowed funds. A rational ratio reduces financial risks and contributes to the
stable functioning of the enterprise. That is why it is worth regularly assessing capital and reviewing
financial strategies in accordance with changes in the external environment.

It is also advisable to implement a system of financial motivation for personnel, which would stim-
ulate the achievement of set goals and the effective use of resources. The presence of a transparent
bonus system based on financial results contributes to the growth of labor productivity and strengthens
financial discipline.
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In today's digital era, it is necessary to implement automated financial management systems that
allow for real-time monitoring of indicators, rapid response to deviations from planned values, and infor-
mation support for management decisions.

No less important is the analysis of the company's cash flows. Liquidity and solvency management
allows you to avoid cash gaps, ensures stable payment of current liabilities and contributes to the for-
mation of a positive image among counterparties.

It is also worth noting that the investment attractiveness of an enterprise largely depends on the
effectiveness of financial management. Potential investors pay attention to financial stability, develop-
ment dynamics, and the ability to generate profit.

Modern approaches to financial resource management are based on a combination of strategic
vision, analytical tools, and adaptability to change. The flexibility of financial strateqy allows enterprises
to quickly respond to external challenges and seize new opportunities.

Thus, improving the financial resources management system is a multifaceted process that encom-
passes both organizational and analytical aspects. Successful implementation of a financial strategy re-
quires teamwork, a high level of financial literacy of personnel, and effective interaction between struc-
tural units.

To ensure high efficiency of the financial management system, it is recommended to conduct reg-
ular audits, introduce modern management accounting methods, and train personnel in the basics of
financial analysis and control.

An effective financial management system not only ensures the economic stability of an enterprise,
but also creates the basis for its sustainable development, innovative activity, and strengthening of its
market position.

Enterprises that adapt their financial policy to environmental challenges in a timely manner have
a higher chance of surviving in crisis conditions and operating successfully in the long term.

In today's globalized environment, enterprises operate in conditions of high uncertainty, which ne-
cessitates flexible and adaptive approaches to managing financial resources. Crisis phenomena, growing
competition, unstable political situation and disruptions in supply chains force management to look for
new ways to ensure financial stability. One of the main tasks is the formation of an effective manage-
ment system that is able to provide a sufficient level of liquidity, profitability and financial flexibility.
Rational financial management allows the enterprise not only to maintain stable operations, but also to
ensure growth in the long term. The need to improve financial management is also associated with in-
creased requirements from investors and creditors. They expect transparency, soundness of financial de-
cisions and the ability of the enterprise to respond promptly to changes. Thus, effective management of
financial resources is the key to economic security and business development. Managers must have not
only basic knowledge of economics, but also modern methods of analysis and forecasting. Systematicity,
integration, and dynamism are the features that should characterize a financial management system.
Only under such conditions will an enterprise be able not only to survive, but also to become a leader in
the market.

The theoretical basis of financial resources management is based on the fundamental concepts of
finance, accounting, enterprise economics and strategic management. Understanding the essence of fi-
nancial resources allows for a reasonable approach to their planning, distribution and use. Modern finan-
cial theory pays special attention to determining the optimal level of capital, its structure and value. The
formation of financial resources is possible both at the expense of the enterprise's internal reserves and
through external financing. Special attention should be paid to assessing the risks that may arise when
raising funds from various sources. Financial resources management covers all areas of the enterprise’s
activity, from production to marketing and personnel management. The theoretical basis is the basis for
developing an effective financial policy that takes into account the current market situation and future
trends. In the context of sustainable development of the enterprise, theoretical approaches should be
supplemented with practical tools for implementing strategies. Thus, theory and practice should be in-
terconnected in order to achieve the highest efficiency in financial management. The use of a systems
approach contributes to the integration of financial processes into the overall enterprise management
system.

Basic principles of effective management

1. Strategic planning of resources in accordance with the goals of the enterprise.

2. Optimal ratio of equity and debt capital.

3. Constant monitoring of financial indicators.

4. Involvement of innovative financial analysis tools.
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5. Flexible response to external changes.

The principle of strategic planning involves aligning financial goals with the overall goals of the
enterprise. This allows for a long-term focus on development and efficiency. Optimization of the capital
structure allows you to reduce the cost of financing and increase profitability. Constant monitoring of
financial indicators allows you to quickly respond to changes in the business environment. The use of
modern analysis tools, such as ratio estimation, budgeting and forecasting, allows you to more accurately
plan future expenses and revenues. Flexibility in financial management means the ability to quickly adapt
to changes without losing strategic focus. The principle of transparency is also important, ensuring trust
from investors and partners. Financial management should be based on reliable information available to
all stakeholders. The principle of efficiency requires achieving maximum results at minimal costs. All
these principles should be implemented in a unified corporate management system of the enterprise.

Conclusions

Increasing the efficiency of financial resource management is possible with a comprehensive ap-
proach that takes into account both internal and external factors of influence. Creating an effective
management system ensures sustainable development of the enterprise, increases its competitiveness
and investment attractiveness.

Summarizing the above, it can be stated that financial resource management is a complex system
that requires a professional approach. Complexity consists in taking into account many interrelated fac-
tors of an internal and external nature. Effective management contributes to achieving the strategic
goals of the enterprise, increasing its value and ensuring financial security. A rational approach to plan-
ning, controlling and analyzing financial flows allows you to avoid a shortage of funds. In addition, the
level of trust from banks, investors and partners increases. The implementation of modern financial man-
agement information systems ensures efficiency and accuracy of decision-making. Thus, enterprises
should focus on improving the qualifications of financial managers. Successful companies today are al-
ready actively investing in the development of financial literacy of personnel. This allows you to form an
internal culture of effective use of resources. In the future, only those enterprises that can effectively
manage their finances will be able to achieve sustainable competitive advantages.
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Abstract

This article discusses the prospects for the discovery and study of nephrite at a deposit asso-
ciated with the development of a chrysotile asbestos deposit. Special attention is paid to the geo-
logical, structural and mineralogical conditions conducive to the formation of nephrites in associ-
ation with serpentinite and ultrabasic rocks typical of the zones of development of asbestos depos-
its. The Zhetygarinsk nephrite deposit is located in the southern Urals, within the Zhitikara District
of the Kostanay Region, approximately 5 km southeast of the district center, the town of Zhitikara.
It lies within the overburden rocks of the active asbestos quarry at the Zhetygara deposit. The de-
velopment of the mining industry in this region is primarily driven by the exploitation of the asbes-
tos deposit, which is the basis for the operations of JSC "Kostanay Minerals." In addition to asbes-
tos, varieties of other mineral resources are widespread in the area. Numerous deposits and occur-
rences of gold, cobalt-nickel ores, yttrium, rare earth elements, talc, kaolin, and other minerals
have been identified. Some of these deposits have already been explored, and resource assessments
have been conducted for several of them. Currently, exploration activities have resumed in the
region for deposits of gold, rare earth metals, kaolin, and construction materials.

Keywords: chrysotile asbestos, nephrite, mining industry

The nephrite deposit is located in the southern part of the ultramafic massif of the same name,
within the quarry of the chrysotile-asbestos. Chrysotile and chrysotile-lizardite serpentinites are located
in the central part of the quarry, between a peridotite core to the west and diorite porphyry and granite
porphyry dikes to the east. The Zhetygarinsk nephrite deposit is confined to a mélange zone within the
Eastern Fault Zone. This fault zone coincides with the Zhetygarinsk deep fault and represents the contact
between ultramafic rocks of the Pritobol-Akkargin Complex (Silurian—Early Devonian age) and schists,
conglomerates, marls, and limestones of the Alekseevskaya Formation (Upper Proterozoic). The fault
zone is marked by a series of diorite porphyry and less commonly by plagiogranite porphyry intrusions
into the serpentinite mélange. These dikes dip eastward at angles ranging from 35° to 75°. Diorite por-
phyries are macroscopically dark gray to gray with a porphyritic texture. Their mineral composition in-
cludes: plagioclase (28-62%), hornblende (9-23%), quartz (1-12%), biotite (1-6%), accessory minerals
(up to 2%), and groundmass (34-51%,). Plagiogranite-porphyries exhibit light gray to pinkish-gray color-
ation and are composed mainly of plagioclase (2 1-30%) and quartz (19-24%,). Minor components include
biotite (1.5-5.5%), microcline-perthite (1.5-3.0%), and accessory minerals (trace amounts), with the
groundmass making up approximately 50%. These plagiogranite dikes are classified as late-stage intru-
sions of the Milyutino Complex, dated to the Lower-Middle Carboniferous, and are mainly developed
outside the nephrite deposit area. Nephrite occurrences and lenses are closely associated with the diorite
porphyry dikes, which are dated to the Late Paleozoic and, with a degree of conditionality, can be at-
tributed to the roadside Late Carboniferous—Permian dike complex. The nephrites of the Zhetygarinsk
deposit were formed through contact metasomatism and are genetically associated with quartz diorite
porphyry bodies of Late Carboniferous or possibly Early Permian age. Due to the complexity of their geo-
logical structure, they are classified as the first geological-industrial type. The intrusion of these bodies
likely occurred during a post-orogenic stage in the early development of new rift structures, as indicated
by their subalkaline composition and tectonic position. Based on their composition, these bodies under-
went intense post-magmatic high-temperature (600-700°C) metasomatism, essentially similar to skarn
formation. As a result of calcium metasomatism, the diorite porphyries were partially, and in some places
completely, rodingitized—transformed into grossular-diopside rocks containing vesuvianite. With de-
creasing temperature, calcium influx in the rodingitized diorite-porphyries is recorded in the form of
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prehnite and calcite veins. During rodingitization, excess calcium, silica, and fluorine were leached from
the substrate. These elements were subsequently deposited via infiltration-diffusion metasomatism in
the exocontact zones of the quartz diorites, altering the surrounding serpentinites into nephrites of ac-
tinolite-tremolite composition. A characteristic feature is the presence of nemalite in the marginal zones
of the nephrite bodies, indicating magnesium release from serpentinites during intense calcium metaso-
matism. The thickness of the contact metasomatic zone was relatively small—ranging from 0.1-0.2 me-
ters in linear contact sections to 5.0-6.0 meters in folded zones. Beyond this zone, the contact processes
were limited to thermal metamorphism of the serpentinites, which led to the development of extensive
talc alteration zones (up to 100-150 m), and possibly listvenitization as well. Later tectonic movements,
most strongly expressed along the contacts between dikes and talc-altered serpentinites, resulted in the
intense schistosity of the latter and the formation of boudin-like structures in the denser, more rigid
nephrite rocks. It is evident that the intrusion of the dikes and the formation of nephrite are later events
than asbestos mineralization. The asbestos formation took place earlier, in the oceanic stage of crust
development—before orogeny—approximately contemporaneous with the emplacement of the ultra-
mafic rocks themselves. The intrusion of the diorite porphyry bodies, accompanied by intense contact
thermal metamorphism, either destroyed existing asbestos mineralization or resulted in the formation
of brittle, long asbestos fibers. The serpentinites underwent talc alteration and listvenitization. These
processes ultimately led to the spatial separation of asbestos ores and nephrite occurrences observed at
the deposit. Based on the above, the following exploration criteria for detecting nephrite in the region
can be outlined:

e Presence of ultramafic rocks along deep fault zones (suture lines) and serpentinite mélange;

e Occurrence of rodingitized diorite-porphyry dikes within serpentinites;

e Presence and manifestation of talc-altered serpentinites;

e Spatial separation of exploration areas from known asbestos occurrences.

Within the Zhetygarinsk ultramafic massif, in addition to the currently operating quarry, nephrite
may also be found on the western flank of the quarry along a deep fault that separates the small and
large peridotite cores, where diorite-porphyry bodies have been mapped. Nephrite presence is also possi-
ble in the northern part of the massif, north of the Shortandy River, where serpentinites are talc-altered
and intersected by linear diorite-porphyry bodies. Nephrite may also occur in other ultramafic massifs
associated with the Zhetygarinsk deep fault—such as the Akkargin and Milyutin massifs—where disin-
tegrated diorite-porphyry dikes have been found. Additionally, potential exists within ultramafic rocks in
the zone of the Tobol deep fault. Notably, the first nephrite discovered within the Zhetygarinsk ore field
was found in the Akkargin massif.
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Abstract

The given article is dedicated to one of an actual problem of pedagogues — to forming of
social maturity of teenagers. In the article is analyzed a role of the secondary general school in this
process. An article examines opportunities of secondary school as an important social institution
of society the process of forming of social maturity of teenagers. In the article is talking that in
process of forming of social maturity of teenagers an important role plays a high level of profes-
sional training of pedagogical collective of school. An article gives necessary recommendations to
improve of process of forming of social maturity of teenagers.

AHHomayus

B cmamee paccmampusaromcs Bonpockbl (HOPMUPOBAHUS  COUUAIbHOU  3pesocmu
nodpocmkos. Ocoboe BHUMAaHUe yoessiemcs BaxHoU poiu MAkux COYUaIbHbIX UHCMUMYMOB, Kak
CpedHss obuweobpasosamesibHaA WKoAA. [lod4epkusaemcs, Ymo BbICOKUU NPOGdeccuoHanbHbIU
YPOBEeHb Nedazo2uyecko2o KoJIIeKMUBA OKA3bIBAeM 3HAYUME/bHOE BJIUSHUE HA pd3sumue
coyuanbHol 3pesiocmu y4aujuxcs. AHaIU3Upyemcs CyujHocme OaHHO20 eHoMeHd, a Makxe
Npeosiazaromcs pekoMeHoauyuu, HanpasaeHHbIe Ha NOBbIWEeHUE 3¢deKkmuBHOCMU 0esmesibHOCMU
WIKOJIbI 8 3MOM HANPABJIeHUU.

Keywords: teenagers, social maturity, secondary general school, professional training, social
institutions of society, social activity of teenagers

Knroyesble ¢/108a: NOOPOCMKU, COUUAJIbHAS 3PesloCmsb, 06WeobpazosamesibHas WKosa,
NpogeccuoHaIbHasi NO020MOBKA, COUUA/IbHbIe UHCMUMYMb! 06WecmBd, Couua/IbHAss aKmUBHOCMb
NOOPOCMKOB.

B pabome no ¢popMUpOBAHULO COUUAIbHOU 3pe/10CmUu NOOPOCMKOB C BbICOKUM YPOBHEM pa3BUMUS
OYXOBHO-UHMEJIIeKMYAIbHO20  NOMEeHUUana 3adelicmBOBaAHbl  NPAKMUYECKU BCe  COUUA/IbHbIe
UHCMUMYymoB 0bwecmsa. VIMeHHo om ux CaaxeHHoU pabomel, KOHCo/aUdauuu BOCNUMAME/bHO-
popmupyrouie2o NOMeHyuaaa 3asucum NO3UMUBHOE peweHue NOCMAasieHHbIX 0bwecmsomM 3aoay 8
obsacmu Haubosee nosiHoU U 3¢pekmusHol coyuanusayuu Moa00020 NOOPACMAroWe20 NOKOIeHUs. B
Hawedl pabome Mbi bydem paccmMampusams BONPOCHI COUUAIU3AUUU MOIOObIX J1H00eld NOOPOCMKOBO20
Bo3pacma. ToMy ecmb Beckue NPUYUHbI — UMEHHO NOOPOCMKOBAA MOO0EX(b BbICMYNAem AKMUBHbIM
asaHeapooM BCe20 MOJIOOEWHO20 OBUMEHUA CMPAaHbl, Heca B cebe 02poMHbILI NomeHyuasn
KOHCMPYKMUBHO-co3udaroused cusibl, mak Heobxooumol 8 0asbHelwem pazsumuu 0eMOKPamu4yecko2o
obwecmsa. Cpedu Bcex coyuaabHbIX UHCMUMYMOoB 0bwecmsd, NpoBOOAUUX pabomy ¢ NOOPOCMKAMU,
CpedHsas 0buweobpaszosamesibHAa WKo/a 3aHumaem ocoboe mecmo. « CpeoHss WKo/1d 8/19emcs nepsoll
op2aHu3o8aHHol cpedol so30elicmsayrouwel Ha Mos00biX /irodell 8 pasaudyHbIX 0bsacmsax y4ebHo-
socnumamesibHol pabomsbi» (3, 17). KoOHeyHo e, u makol BaxHbIU COUUdIbHbIO UHCMUMYM
obwecmsa, KaKk cembs MOxe uepdem 02POMHYH POJib B BONPOCAX BOCNUMAHUS U (POPMUPOBAHUS
JIUYHOCMU. Bce nepsuYHbIe HABbIKU, ONPeoeséHHbIU OyXOBHO-UHMEIeKMYd/ibHbId NomeHyuadn



I INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 24-25.06.2025

MOI00bIX Jit00el, UX COUUa/IbHAas NO3Uyus, BbICMYNAs BAXCHbLIM GyHOamMeHmomM OaibHelwe2o0
JIUYHOCMHO-COYUATbHO20 CAMOONPedesIeHUs] IUYHOCMU, 3aK/1a0bIBAemMcs UMEHHO B cembe. OOHAKO,
ciedyem 0cobo NOOYEpKHYMb, He BCSKAS CemMbsl pacnosideaem HAyYHbIMU 3HAHUSMU, 60/bWUM
COUUA/IbHBIM U Neoazo2uyeckum onbImoM, Ymobbl Npoyecc GopmMupoBaHus couudsibHol 3pesocmu
demeli npoxodus 8 1060l cumyayuu 00HO3HAYHO YcneuwlHo. Bom uMeHHo maxkol B32/190 Ha 02pOMHbIU
nomeHyuan 06paszoBamesbHo20 y4pexcoeHuss cnocobcmsyem momy, 4mobbl MOXCHO 6bl10 CMesio
ymsepxoams, YmMo cama cneuyuguka pabomsi CpeoHel WKOJbl He NOXOXa HA XAOMUYHOCMb
NpUMeHsieMbIX B cemeliHOM BOCNUMAHUU PA3/IUYHbIX Modesel  BOCNUMAamesibHO-GoPMUPYHOULUX
Bo3delicmaul. [Tedazoeudeckull Kosilekmus cpeoHel WKOJIbl, YKOMNJIeKMOBAHHbIU Cneuyuaaucmamu
nedazoauyecko2o, NCUX0/I02U4eckKo20 U CouuadibHo20 mpydd, cnocobcmayem GopmuposaHuro mod
camol BHympeHHel no3umusHol 06CMAaHOBKU, Komopas B8 Bbicwel cmeneHu 3pdekmusHocmu
Bo30elicmByem Ha CO3HaHUe u mModesb nosedeHus nodpocmkos. Pabomarowul B8 cpedHel WKose
PA3/IUYHBIE  KPYMKU, 00beOUHeHUs Nno UHmepecaM, NposoouUMAas Y4umengmu-npeomMmemHuKamu
donosiHuUmesibHas paboma, OXBAMbIBAOWAS WUPOKUU Kpye JUYHOCMHO-COUUA/IbHbIX UHMEPECcos
NoOpoCMKoB, U NPoBOOUMAs HA OOCMAMOYHO BbICOKOM 3MOUUOHA/ILHOM YpoBHe, npobyxcoaem Yy
noopocmkos 6os1bwol UHMepec He MOJIbKO K y4ebHol 0esmesibHOCMU, HO MAakx3e u K obujecmaeHHou
desmesibHOCMU CpeoHel WKOJIb.

Becb 02pOMHbIT NOMeHYuan cpedHel WKOJbl MAKCUMA/IbHO MECHO Co2/1acOBaH C COUUAIbHbIMU
Npoyeccamu, NPoUCXo0AaWUMU B obwecmse Ha paz/iudHbiXx 3manadx e2o paszsumus. Cam xapakmep
yyebHo-socnumamesibHol pabomsl cnocobcmayem momy, Ymo yyawuecs NPakmu4yecku Bcex
BO3pACMHbIX 2pynn, 8 Mol u/iu uHol cmeneHu akmuBHOCMU 3a0eliCMBOBAHbI B COYUATbHBIX NPOUECCax
obwecmsa. Takoe NoCMosHHoe y4acmue MoJsi00bIX Jitooel 8 pa3/iudHbIX BONPOCAX 0OWECMBA, OYeHb
61a20mBopHO delicmByem Ha HUX u cnocobcmayem oanbHelweld 0emanusayuu mMoao0bixX del caoel
coyuanbHol nosuyuu B8 obwecmse. [Ipakmuka Nokassisaem, Ymo makasi mecHas paboma cpedHel
WKOJTbI C COYUA/IbHBIMU UHCMUMYMamu obuwecmaa, 0aém npekpacHbil pe3ysibmam. Takoe as/1eHue Kak
desuaHmHoe nosedeHue, O0e/UHKBeHMHAas Modesb Npakmuyeckol oOesamesibHOCMU NPAaKkmu4yecku
CBOOUMCS K HYJIHO U NOMO2arom NOOPOCMKAM B Ux OdsibHelwel 3¢gpekmuBHOU IUYHOCMHO-COUUAIbHbIU
camopeanusayuu. Bonpocbl popmMupoBaHusa couuaabHoU 3pesocmu NOOPOCMKOB, UX 3pdekmusHoe
paspewieHue 3asucum, 8 nepsyro oyepedb, Om COUUA/IbHO-NCUX0/I02udeckold ammocpepbl y4ebHo2o
3aBedeHusi, NOMHOXEHHOe HA BbICOKUU NPOPEeccuoHasbHbIl — YpoBeHb NO0020MOBKU  BCE20
nedazoauyecko2o KoJsilekmusd. Ecnu  nposodumas B8 wKosae y4ebHo-BocnumamesibHas paboma
uesieHanpasaeHHo 8o30elicmayem HA CO3HAHUE Y4aujuxcsl, OOHOBPEMEHHO (OPMUPYS Y HUX A/120pUMM
CoyUaIbHO NO3UMUBHO20 OPUEHMUPOBAHHO20 NOBEOGHUS, MO MOMHO CKA3AmMb, YMO Makol cpedHel
WKoJie No nJieqy cambie BbICOKUE MpeboBaHusi CO CMOPOHbI 0bWecmsd, Komopskie byoym He Ha BbICOKOM
NPOGECCUOHAIbHOM YpPOBHE Pedsiu308aHbl B Cpede Y4eHUYecKo2o KoIIeKmuBd. Hesb3a He ommemuma
POJIb CeMbU, WKOJIbHO20 NCUX0J/102d, KOMOPble 0KA3biBarom codelicmaue 8 0aHHOM BONPOCe, MAaK Kak
CBOEBPEMEHHOE BbISIB/IeHUe HEe2aMmUBHO20 IMOUUOHAIbHO20 COCMOSIHUS, B3AUMOOMHOUIEHUS B
KOJIIeKmuBe SBJSeMCs BAX(HbIM (GAKmMOopPOM, BAUSIOWUM HA POPMUPOBAHUU COUUATbHOU 3pesiocmu
noopocmkos (1).

Cnedyem ocobo 3amemums, 4mo 0ax;ce makol 02poMHbIU NomeHyuasa nedazoaudeckol pabomel
CpedHel WKOJIbI MOXem UCNbIMbIBAMb ONPeoesieHHble MPYyoOHOCMU, eC/Iu NoJly4demble y4aujumMucs
3HAHUS, He Haxo0am CBOe20 NPAKMUYEeCKO20 NPUMEHeHUS B Pa3/iuyHbIX MpPYOOoBbIX KOJIIEKMUBAX
cmpansbl. «O0Ha BHeKaccHas paboma, daxce ecsiu oHa byoem NpekpacHo op2aHU308aHd, He B8 NOJIHOU
Mepe Moxcem YO0BemMBOPUMb WUPOKUE 3aNPOChl YHAUUXCS-NOOPOCMKOB, UCX00Sujue U3 Kpyea ux
JIUYHOCMHO-COYUAsbHBIX UHMepecos» (6, 29). bbino bbl 04eHb XOPOWO eCcau y4ausuecs-noopoCmKu
MO2/IU NPUMEHAMb CBOU 3HAHUA HA NOCUJIbHBIX pabomax pas/iuyHbiX mpyooskix obbeduHeHud. K
npumepy, NoJy4eHHble NOOPOCMKAMU HAY4YHbIe 3HAHUS B 06/1acmu GuU3UKU, Xumuu mo2siu bb1 uMems CBOé
npakmuyeckoe npoooJIXeHUe B HAyYyHbIX 7abopamopusx pPa3/iuyHbIX BY308, B OP2AHU3AUUSX,
3aHUMarouuxcss cbopom cmamucmuyeckol UHgopmayuu, 8 peoakuyusax pasiudHbix CMU, xuauuwHo-
KOMMYHA/IbHbIX KOHMOPAX NO MeCMY #umesibCmaa. [lo4emy 3mo mak Ba)cHo, NOMOMY YmMO COYUAsIbHAS
3pesiocmb  Mos100bIX Jit00eld  3pPeKkmuBHO GOPMUPYemCsl UCK/IHYUMeIbHO B CUMYyayuu, Ko2od
meopemuyeckue 3HaHUs Haxo0sam CBOE NPAKMUYECKoe NPOOOJIKEHUe B MU3HU. Takas cucmema
pabomasi 00HO3HAYHO BbI3bIBACM Y YHAULUXCS-NOOPOCMKOB BbICOKUL QyX SHMY3Uasmd, cB8oell HyXHOCmu
obwecmasy, Mos00ble /100U UCNbIMbIBAOM 20POOCMb, YMO U OHU, SBJAACH ewé NPakmuyecku
WKOJIbHUKAMU, BHOCSM CBOK ienmy B 0es10 pa3sumus Cmparsbl. [ledazoeudeckull Koinekmus cpedHel
WKOJIbl, 0CObEHHO €€ pyKoBOOCMBO OO0JIHHO BCe20a NOMHUMbL 06 3MOM U 3aK/1H4ams 002080pad C
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PAa3/IUYHBIMU OP2aHU3aUyUAMU, YMobbl yHauiuecs-noOpoCMKU BCe20a uUMesiu Kakyro-mo nepcnekmuBHYH
6a3y npumeHeHue cB0e20 OYXOBHO UHME/IeKMYA/IbHO20 NOMeHUUA/IA.

Bonpocbl ¢opMUpOBAHUSl COUUAIbHOU 3pesiocmu NOOPOCMKOB HAW/IU CBOE OMPpaxeHue B
Hay4HbIX mpyoax Y4éHbix-ucciedosamesniell U NPAKMUYECKUX pabomHUKOB BbICOKO20 YPOBHS
npogeccuoHanbHol nod2omosku (M.A. JoHuos, I.I. JunuzeHckud, A.B. 3ocumoBckud, A.B. JlymowKuH,
B.M. Cokonos, UN.T. ®posnos, B.H. LLlynbeuH, T.H. Manskosckas, A.l. [pomuesa, J1.M. Hosukosa u op.). B
pabomax Bbiuienepeyuc/ieHHbIX asmopos8 00HO3HAYHO YMBep 0aromcs, 4Ymo KakoU-bbi BbiCOKuUl
YpoBeHb y4ebHo2o0 mpyoda UM NpoCMampusascs bbi 8 0esmesibHOCMuU cpedHell WKOJIbl, 0653amesibHbIM
leMeHmoM  0p2aHU3ayuU  3pPeKkmuBHO20 Npoyecca GopMUpPOBAaHUS — COUUAIbHOU — 3pes1ocmu
noopocmkos bydem BbICMyNams UX pazHOCMOPOHHSA COUUaIbHAa paboma. «Hekomopble NUIOMHbIe
CpedHue WKosibl 3a0elicmayrom YHawuxca-no0pOCMKOB B PA3/IUYHbIX popmMax couuaabHol pabomsi NO
mecmy xumesnscmsa» (7, 33). K npumepy, akmusHoe ydacmue u nocusibHas nomouwib Cosemy
BemepaHo8 nNo MeCmy XUmesbCmBd, y4acmue B Pa3/u4HbIX  BOJIOHMEDPCKUX —NPOeKMax,
npeonosiazaemblX UCNOJHUMEbHbIMU ~ KOMUMemamu palioHd, OKasaHue nomowu nedazoed U
sBocnumamesism u m. o.

[lpu nod2comoske 3mol cmamee Mbl NPOBOOUIU MHO20YUC/IeHHbIe becedbl C Y4aujuMcs-
noopocmKamu U y4umensamu cpeoHel WKOJbl N0 BONPOCAM COUUAIbHOU 3pesocmu mMoso0bix siroded,
3a0aBaau UM pas/iudHbie BoNpoCkl, 4mMobbl NOHIMb KAk BOObWE C UX CMOPOHbI (Nedazoauqyeckozo
KOJ1/1lekmuBa) op2aHu3yemcsl Npoyecc popmMmupoBaHus couuaisHol 3pesocmu nodpocmkos. OmBems,
NOJYYeHHbIe Ha HawuU BONPOChl, NOKA3A/1U, YMO HeCMOMPS HA UMEULUECS CepbE3Hble ycnexu 8 3mom
desle, CMABUMb OKOHYAMEsIbHY MOYKY B 3MUX Bonpocax 6bi1o bbl ABHO npexcodespemeHHbIM. K
npumepy, NnoOpocMKuU npedcmasssau cebe geHomeH coyuuaibHOU 3pe0Cmu UCKIH0HYUMEbHO MOJIbKO
KaK y4acmue 8 pas/iuyHbix MEPONPUSIMUSIX, 0p2aHU30BAHHbIX WKO10U. [Ipociexusanca maxkol acnekm
B 0mBemax N0OPOCMKOB: «EC/IU S NPUHUMAKD y4acmue 8 MepONPUSIMUSIX WKOJIbl, MO 5 MO2Y CYUMAMbCS
COUUAIbHO 3peJibiM Yes108eKom». KoHe4YHo, onpedenéHHas 0015 UCMUHbI 8 MAKOM OmBeme eCMb, HO KAk
MbI BUOUM, HA/IUUO SBHO Y3Kas 0CBEOOMIEHHOCMb MOJI00bIX JI00el O CYUHOCMU COUUaibHOU 3peocmu
Boobwe. OmBemal, NOJYYeHHbIe Hamu om y4dumenel cpedHel WKOJIbl, MAakxe Npo0emMoHCMpUpPOBaIU
Mo, YMO He BCe y4yumesis B NOJIHOU Mepe NOHUMArom CyUjHOCMb eHomeHa coyuasnsHol 3penocmu. K
npumepy, HeKomopkle y4umesis OmBemusIu Makum obpasom: «Eciu NoOpoCmKU He SBISHoMCS
Hocumenamu 0esuUaHMHO20 NOBEOeHUS, MO UX YXe MOMCHO CYUMAMb COUUd/IbHO 3pesibiM, BNOJIHe
0GOPMUBWIUMCA COUUA/IBHO MOI00bIMU JIHOOBMU. B 3mMom Caydae Mbl BbiHY#O0eHbl NOBMOPUMbCS,
KOHEYHO e, onpedesiéHHAs UCMUHA 8 MAKOM pACCy#0eHUU UMeemcs, 00HAKO OHO COBEPUIEHHO He B
nosiHol mepe onpedesisem CYUHOCMb peHomMeHa coyuasnbHol 3pesocmu. CnpasediuBocmu paol, Mbl
00s/1#CHBbI OMMemuUMb, YMO Maxkue omaemsl 6biiu NOJyYeHbl CO CMOPOHbI NPAKMUKAHMOB WKOJIbI U CO
CMOPOHbLI MOJIOOBLIX CNeYUAasucmoB, KOmopble MOJIbKO BAUIUCL Neddzo2udeckuli KOIeKmus WKOJbI.
Cpedu sIBHbIX Heodopabomok nedazoeuyecko2o KoJleKmuBsa cpeoHeld wWKosbl B8 pabome no
PpopMUPOBAHUID COUUAIbHOU 3pe/locmu NOOPOCMKOB, BbICMYNdem mo, Ymo y4acmue 3mux Mos100bIX
J100ed 8 pas/IuYHbIX popmax couuaabHoU pabomsl OCYUWecmBaasemcs 04eHb 4acmo NPUHYOUMeEsIbHbIMU
Memodamu. Imo CoBepuweHHO HedoNnyCMUMO U eCc/lu NPU 3MOM 20BOPUMb MOJIOObIM JIHOOAM, YmO
Paz/iuyHbIe MeponpusMuUs U Koe-Kakue y4acmusl 8 ux pabome u No020mMoBKe 0axe 0p2aHU30BaHHOe
npomuB Ux BoJIU B 0d/ibHellemM NO3B80UM CYUMAMb UX MOJIOObIMU JIHOObMU BECbMA BbICOKO20 YPOBHS
coyuanbHol 3penocmu. Takol ¢akm umeem Mecmo B ¥U3HU MHO2UX Y4ebHbix 3asedeHud u cmasum
npobsiemy HopmMupoBaHusa couuanu3auuu NOOPOCMKOB B BECbMA HEBbI20OHOE NoJIoX}eHue. Ha Haw
Bonpoc yqumenam «[loyemy makoe npoucxooum, Bawu y4eHuKuU, ocobeHHo NoOpOCMKOB020 BO3PACMA,
CMaparomcs He NPUHUMAme Yy4acmue 8 WKOJIbHbIX MeponpuSMuUsX, eciu U NPUHUMArom Kakoe-nubo
y4qacmue, mo moJibKo Aullb 07189 GopMaabHOCMU, Ymobbl He bbimb 06bEeKMoM OCYHOHUS CO CMOPOHbI
yqumesiel U pyKoBoOCMBO WKoJ/bi». OmBem, NOAYHYeHHbIe HaMU, HeCKOIbKO YOusuIu HAC U ewie pas
ybedunu Hac, 4ymo paboma cpedu y4umenel CpedHel WKOJIbI N0 CUCMEMAamu4Yeckomy
COBepPUWeHCMBOBAHUK YPOBHA UX NPOPEccUoOHaIbHOU NO020MOBKU O0JIH¥HO Npoxodums Ha bosee
BbICOKOM 0p2aHU3amopckom yposHe. Hac yousun makol omsem. «CoBpemMeHHble NOOPOCMKU BOobUe
HuYyem He UHMepecyromcss U Meponpusimusl, Op2aHU30B8aHHbIe WKOI0U 019 HUX, 4aCMO CMAHOBSMCS
npocmo HeHyxHol mpamou BpemeHu. Credyem 3amMemums, YmMo UHMepec, KOMOopbil OO0/IHHO
BbI3bIBAMb KAKOE-/IUOO WKOJIbHbLIE Meponpusmue, 00JIXHO, NPexoe BCe2o, UCXo0umb U3 IUYHOCMHO-
COYUAIbHO20 UHMeEepeca BecbMa WUpPOKO20 Kpyea yyawuxca» (5, 47). Ecau meponpusimue op2aHu308aHO
cpedHell WwKo10l MOJIbKO UL padu OMYEMHOCMU BbILUECMOSAULUX OP2AHOB, MO HUKAKOU NOJib3bl OM
makux meponpusmul Hem u bbimb He mMoxem. B becedax ¢ npedcmasumesisMu Neoazo2uyeckozo
KoJIIeKmuBa cpeoHell WKOJ/bl, KOMMEHMUPYS MAKYK CAOXUBWYIOCS CUMyayuro C NoceuwseHuem



I INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 24-25.06.2025

WKOJIbHBIX Meponpusmudl, Mbl nonbimManuck yb6eoums y4yumesned (U Ham 3mo yoasaocb) YmMo Makoe
naccusHoe noceujeHue meponpusmul NOOPOCMKAMU He AB/Semcs UxX BUHOU, a npexde BcCe2o
BbICMYyNAem Kak cucmema neoazo2udeckux, NCUXoa02u4eckux, CoyuabHbix He0opabomok co CMOPOHbI
UMEHHO y4umesibCKo20 cocmasd. Eciu meponpusimue 0peaHu308aHo Ha NPOGeccuoHaIbHOM YpoBHe U
04YeHb UHMepeCcHb! NOOPOCMKAM, Mo OHU 6ydym O4YeHb aKMUBHO Nocewams Ux. Mbi cyumaem, 4mo
makol 6osbwold noepewHocmsto 8 pabome yqumesel cpedHel WKOJbl BbICMynaem mo, Ymo OHU
dymarom, 4mo ¢peHoMeH couuasibHol 3pesi0cmu NoopocmKos bydem dopmMupoBambCs UCK/IHOYUMEIbHO
MOJIbKO JIUlLb B NPOUEcce N0020MOBKU U NPOBEOEHUS KAKUX-MO WKOJIbHbIX Meponpusmud. mo o4YeHb
U OYeHb Y3Kul nooxod K CYUWHOCMU NOHSMUS «CoUuUaabHas 3penocms». CouuaabHas 3pesocmb
JIUYHOCMU NPOSIBJIIEMCS He MOJIbKO JIUllb Y4acmuem B KAakux-ubo mMeponpusimusix, CouudsibHast
3pesioCcmb IUYHOCMU NPOSAB/Sem cebs 8 MHO20aCNEKMHbIX BaKmax peasibHOU HU3HU. Pa3ge MOXHO
cyumams NOOPOCMKA, AKMUBHO NOMO2ArOWLe20 NO X03saUcmBy BemepaHy Bolck u mpyoa (6e3
HANOMUHAHUs emy 06 3mom WKos100) Yes108eKkoM, Komopbil 00JIHeH BOCNPUHUMAMBCS 06UWECMBOM KAk
JIUYHOCMb  HEeO0CMAmMOYHO COYUAabHO 3penas. Haobopom, makas 0esmesibHOCMb CO CMOPOHbI
NoOpPOCMKOB 00JIXHA MOJILKO JlUlb NPUBEMCMBOBAMABCS, BbICOKO OUEHUBAMbLCS CO CMOPOHbI
obwecmsa u cnocobcmsosams momy, Ymobbl makue ¢akmsi NPosBIeHUs coyudsibHol 3pesocmu
MO100bIX 1t00ell He bbiiu bb1 @OUHUYHBIMU CIY4asmu U Npespamuiuck bkl ueneHanpasieHHyr cucmemy.

VIHo20a MOXCHO BCMPemumbsCs C MAakuMu OMKPOBEHHO HEeNOHAMHbLIMU ¢akmamu pabomsi
cpedHel WKOJ/bl, Ko20a y4umesia UCKYCCMBEHHbIM 06pa3oM 3anpewiarom Y4aujuMcs-noopoCmKam
UHMepecoBamscsl Kakum-i1ubo mamepuasom CMUM, apaymeHmupys 3mo mem, Ymo 3MOom mamepuasn
HeaamuBHO MOXem NoBJ/IUSMb HA He2o. KoHeyHo, pasz2oBop udém O Mamepuasnax, Komopble
NponazaHoupyrom caousm, 3eCmOoKOCMb, NOJIOBYHO PACNYUeHHOCMb, MepPPOPU3M, KOHGOPMUCMCKUL
06paz xusHu u m. 0. 30ecb ¢ yqumenem cpedHel WKOJbI MOXCHO CO2/1aCUmbCs U Mo ¢ HebosbwoUl
02080pKod. « OOHUMU 3anpemamu CouUasIbHYH 3pesoCmp JIUYHOCMU COPMUPOBAMb HEBOIMOXCHO» (2,
48). Zlpyeoe 0eno, Kak xce bb11a op2aHu308aHa paboma nedazo2uqyecko2o KoJIIeKMUBA WKOJIbl, Ha KaKOM-
MAxkoM HU3KOM YpOBHe, eCiu y4aujuecs-no0poCmKU COBEPUIEHHO He YMerom aHa1u3upoBams cobbimus
U OYeHb J1e2Ko Nonaodarom Noo0 BAUSHUE UHGopMayuu HezamusHoU HanpasneHHocmu. CouudsibHas
3pesioCmb JIUYHOCMU KAK Pa3-maku U 3dK/1H4Ydemcss B8 MOM, YMO HEeCMOmps HA onpedesiéHHbie
mamepuasibl CMU  HeeamusHO20 Xapakmepa, UX YpoBeHb pa3sumusi CoyuaabHol 3pesocmu U
CamOoBbIPAXceHusl NO3B0OJIUM UM 04YeHb Jie2ko uzbexcams 0eCmpyKmuUBHO20 BJIUSHUS] Kako2o-1ubo 6710ka
uHgopmauus Ha cebsa. [flocmueHymbild u Booquto Haboo0aemsil yposeHb couudabHoU 3pesiocmu
JIUYHOCMU NpednoJiazaem, 4Ymo OHd, 3MO JIUYHOCMb, B MeYeHue XU3HU bydem Bcmpeyambscs C
MHO204UCIeHHBIMU PaKMamu U He2amuBHo20, U NO3UMUBHO20 Xapakmepad u 8 3Mom cJiy4ae Bbibepem
UCKJTH0YUME/IbHO BEepHOE peleHue.

B npouyecce cgoell npogeccuoHaibHolU nedazoaudeckoll 0esmesibHOCMU Mbl BCMPeYaauch MAaxki#e
C Makum HeoOHO3HA4YHbIM OMHOWeHUemM yqumesnel cpedHell WKO/Ibl K MAKumM @akmam, Kak
No3UyUOHUPOBAHUE cebs Kak HelmpasabHOU JIUYHOCMU B COYUA/IbHBIX NPOUeccax no mecmy
umesbcmad. Ecmb epynna mosioobix ydumenel (0cobeHHO OCMOPOX(HbIX), KOMOopble y4am CBOUX
BOCNUMAHHUKOB MOMY, YMO eCc/iu OHU BUOSM KakoU-ubo sonurouul ¢akm HapyuweHus Smu4yeckux
HOPM CO CMOPOHbI Opyux Jitodel, mo NPOSBJIeHUE Ux coyuadibHoU 3pesocmu 6yoem noomaepxc0ambCs
mem, Ymo OHU Boobuwie He bydym 3auuKIUBAMbCS HA 3MoM CObbimuu, NPolidym MUMO U uzbe2ym KaKux-
ubo omsemHbIx guauyeckux deticmaud. [Jocmamo4yHo HeBepHas, Ha Haw B32/110, NO3ULUS MOJI00bIX
y4qumened, Komopble, N0 Cymu, u3spawidem CYywHocmb GeHomeHa couuasabHou 3pesocmu. O Kakol
coyuasnbHol 3pesocmu JIUYHOCMU MOXCHO 20BOPUMb, C/IU HA €20 2/1a3axX epynnd Xy/1ueaHo8 ombupaem
NeHCUK Y NOIUIIO20 Yes108eKd, d OH COBEPUIeHHO He pea2upyem Ha 3mom ¢akm u cyumaem e20 NPOCMOo
He csoum OesioM. Ec/iu makou ¢pakm umeem mecmo, U NOOPOCMOK cpedHell WKOJ/Ibl He BMewusaemcs 8
Mo, MO 3Mo B Bbicwel cmeneHu He CHOPMUPOBABLIASCS JIUYHOCMb C b6osbWUMU Npobaemamu 8
obs1acmu BOCNUMAHUS. V1, KOHEYHO Xce, 20B0pUMb O KAKOM-1ub0 NO3UMUBHOM YPOBHEe e20 couuadsibHol
3pesiocmu 6bi10 b6bI B BbicWwel cmeneHu 3absyxoeHueM. MHoe0a MoxcHO B cpedHel wKose
BCMPemumMbCs U C MAKUM HeBepHbIM ymBepxcoeHuem ydumered, K NpuMepy KadcCHO20 pykosooumes,
KomopbIl HACMpausaem CBOUX Y4aWUXCAa Ha MO, YMO ecsiu camu Xomsm, Ymobbkl ux K/1acc sce2oa B8
WwKose bbls1 Ha NPUMepHOM cYemy, MO Heslb3s 0eiamb U mem bosiee pacnpoCmMpaHsIme NO WKOJe
Pas/IuYHbIe pakmel 0eBUAHMHO20 NOBEOeHUS CBOUX OOHOK/IACCHUKOB. K npumepy, 8 Kiacce nponadaem
OeHbeu U Kakue-1ubo Iu4HbIe Beuju, Mo HU B KOem C/1y4ae Heslb3s 2080pUMmb 06 3MomM 0OmMKPbIMO, 4Mobbi
BCA WKo/1a mebsa ocyxoana. ¥ eciu noOpoCmMok, BUOS MAkyro cumyauuro, npodosixaem o0eaams BuO,
ymo B Kjacce B8ce 671a2onpusimHo, NOMOMY YMO KJIACCHbIU PyKoBOOUMEL MaAk Beses, makol
NoOPOCMOK CMAHOBUMCS 20e-mo NACCUBHBLIM COYYACMHUKOM Mako2o 0eBUdHmMHo20 npoyecca. He



I INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 24-25.06.2025

aguwupys maxkoe nosioxeHue u dymas, Ymo 8 3MOM CJly4ae oH cobirodaem UHMepeckl KIdCCHO20
KOJIIeKmuUBA U 3MuM CAMbIM NPOSBJISIOM YPOBeHb CBOel COoUuUaabHOU 3pesioCmu, MO 3MO O4YeHb
bonbwaa owubka. CoomBemMCmMBEHHO, KAACCHbIU pyKkoBoOumesib, Komopbil makum obpazom
popmupyrom UYHOCMb CBOUX YHAUJUXCA U BCSYecKu codelicmayrom obpemeHuro UMU NO3UMUBHO20
YPOBHSA COUUAsIbHOU 3pesiocmu, 00JIXHeH Cepbé3HbIM 06pa3om 3adymamscsl 0 OdasibHelUWwemM 3aHImuuU
nedazoaudeckol dessmesibHOCMU. EC/u makue ¢pakmabi BOBPeMs He Npecekams, Mo CyUsHOCMb NOHSIMUS
«COYUA/IbHAsl 3pesioCMb NOOPOCMKOB» bydem asmomMamuyecku U3BpalieHd U BMecmo COuUasIbHO
akmusHol JIUYHOCMU C NPABUJIBHO OPUEHMUPOBAHHOU couyuadsibHold no3uyued Mosioobix srodel, K
60/IbUIOMY COXCAICHUIO, MOXHO bbiMb cBudemesnemM onpedenéHHo20 KoJu4ecmad KOHGOPMUCMCKU
OpUEHMUPOBAHHbLIX U4YHOCMed.
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RECENT TRENDS IN THE CONSONANT INVENTORY OF MODERN ENGLISH
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Abstract

In the articulation of consonants an obstruction is formed by the active and passive organs
of speech. Phonetically, they are divided into types according to the vibration of the vocal cords
(voiced, voiceless), the active member and the way of pronunciation.

There are no special differences in the pronunciation of individual consonants in traditional
pronunciation and literary pronunciation norms. Consonants, the twenty-four phoneme inventory
remains the same. This is one of the characteristic features of consonant sounds in many lan-
guages. Three issues stand out as distinguishing traditional phonology from modern trends in Eng-
lish pronunciation: glottalization, merging or dropping of the conjunctive intrusive /r/ and /j/-.

Keywords: glottalization, intrusive, elision, communication, labialized, linking.

Introduction.

In the last few years, a new trend /t/-glottalization, which includes non-standard features, is
spreading among young people who speak according to the norm of literary pronunciation. Glottalization
is the complete or partial closure of the glottis (the passage between the vocal cords) during pronuncia-
tion. When a plosive is completely replaced by a glottal stop, such as it was /i? wez/ and butter /'ban?s/,
this is called glottal substitution. Thus, /t/-glottalization is the plosive /? / pronunciation of the consonant
/t/. The glottal stop is not a new variant, it has been used in various British dialects for a long time, but
for many years this consonant was considered "lazy".

It was believed that its influence came from the Cockney dialect and should not interfere with the
norm of literary pronunciation. Later this stereotype was considered wrong. Today, the use of the glottal
stop is widespread. It is important to mention one fact that the glottal displacement was already noted
by D. Jones in the 1920s. He showed that this fashion will be popular in the next century and everyone
will pronounce certain words with an explosion in the larynx. According to D. Jones, when the glottal
stop is pronounced, the glottis, which connects the vocal cords, is completely closed, compressed by the
air pressure from the lungs, then the glottis opens and the air suddenly escapes. It is neither voiceless nor
voiced, but if the voiceless plosive is realized and the glottal stop is pronounced at the same time, it is
called front glottalization, eg /mae?tras/.

Such a question arises: "Where is the source of glottalization?" Although there is no general agree-
ment among linguists, three areas are considered its source: East Anglia, Glasgow and London. According
to P.Tradgil, the main center of glottalization in modern English is East England[7, p. 132].. P. Tradgil
believes that /t/-glottalization in southern British dialects and the Cockney dialect is due to the influence
of the Scottish dialect. J. Mair goes further and shows that the source of the glottal stop is Glasgow.
London and Cockney English is considered another geographical source of the spread of final /t/-glottal-
ization[5, p. 34]. P. Tradgil explains his opinion as follows: intervocal and word-ending /t/ is the fastest
and most widespread change of British English in recent times[1, p. 293].

D. Jones's opinion is confirmed by J. Wells, who shows that some forms of glottalization are not
considered as Cockney dialect, for example, bottle /bo?l/, but there are pronunciation forms where glot-
talization is inevitable. For example, quite good /kwaR? gsd/, quite likely /kwaiR?laikli/, curtsey /k3?si/ or
quite easy /kwal?i:zi/. Two years later, he also accepts that the intervocalic glottal stop (/?/) replacing
/t/ belongs to a certain class or area. Forms like bitter /biRa/ are not geographically limited to London/9,
p. 261]..

Glottalization of word endings before a vowel, eg take i/?/ away, nof?| interested can be heard in
all social classes, both in the north and in the south. He claims that /t/-glottalization before a consonant
(both in the middle and at the end of a word) is a characteristic feature of the literary pronunciation
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norm. He also goes further and says that young people use the glottal stop in positions before a vowel at
the end of the word.

According to A. Crutenden, young people replace /t/ with a glottal stop when the word starts with
a consonant sound at the end of the word. For example, that table /a7 'terbl/, get down /ge? dasn

S. Ramzaran also notes that /?/, which replaces the phoneme /t/ before consonants, is used not
only before noisy sounds, but also before sonorous ones. For example, fruit yoghurt /fru? joget/, what
now? [wo? nas/[6, p. 34]..

The unpronounceable form of /j/is /'tu:n, 'du:n, @ 'su:m, pri'zu:m/ or softened /u:n, ‘dgu:n, o fu:m,
pri'su:m/. This phenomenon is usually called iodization or iodization in linguistics. The realization of /j/
depends on the phonetic environment, the lexical unit itself and the variety of the English language.

Dropping (elision) of /j/ and merging of /j/ is a continuation of the historical process and results in
linguistic change. /j/ began to drop after mediolingual consonants (including palatal-alveolar), as well as
/r/and /l/. For example, chew /Yfu./, juice /d3u:s/, rude /'ru:d/, crew /'kru./, blue /'blu;/, flue /'flu;/. Appar-
ently, the main reason was the strange pronunciation of /j/. This event was early in the falling of /j/. Thus,
/J/ Is preceded by palatal consonants, as well as /r/ and /l/, and when /u/ is followed by this consonant is
dropped.

Many modern English dialects have undergone early /j/ dropping. The phenomenon of recent /j/-
dropping is attributed to the American innovation and occurs in words such as tune /tu:n/, student
/'stu:dent/, dune /'du:n/, new /'nu./, numerous /'nu:mares/, enthusiasm /in'Gu:ziazemy, suit /su:t/, pre-
sume /pri’zu:my/, lewd /lu:d/, allude /o 'lu:d/ gives, however, /j/ is not elisioned after consonants /f, v/ with
lip, dilarx and groove. For example, beauty /'bju:ti/, cute /'kju:t/, few /'fiu./, view /'vju:;/ . We come to the
conclusion that /j/ falls after consonants /t, d, s, z, r, l/.

A number of dialects show differences, including the literary pronunciation norm. A. Krutunden
shows that absolutely, lute, salute, revolution, enthusiasm, pursuit, assume, suit, suitable, superstition,
supermarket, consume, presume, etc. both /u:/ and /ju./ are heard in sounds like The variant /ju./ is pre-
dominant after the consonants /6, z/. Since it belongs to different dialects, this event is considered a
variant elision event of /j/.

In addition, elision of /j/ can occur before all consonants.

Conjugation of /j/ in the sequence of /tju/ and /dju/ — during the combination of /j/, the sound /j/
which is filtered (di-middle) merges with the sounds /t, d/ that precede it, and as a result, the affricates
A, &3/ are formed. For example, gradually / gradjsli/—/gradsusli/. This phenomenon is called coalescence.
Assimilation is the similar or identical pronunciation of sounds as a result of the influence of one sound
on another.

Coalition is the interaction of sounds and becoming one element. This phenomenon is sometimes
called palatalization, but this term is somewhat incorrect, since only the first consonant, the alveolar
consonant, becomes palatal. The constrictive medial /j/ is already a palatal consonant and its pronunci-
ation does not change towards the hard palate. On the other hand, the pronunciation of forelingual /t/
and /d/ is pronounced with the tongue relatively pulled back.

The words Nature /'neffo/ and actually /'sekifsali/ were also subjected to the /j/ combination event
and were considered a novelty at the time. In his article, J. Wells takes a diachronic approach to this
event and defines 3 stages.

J. Wells believes that the English have long tended to change /tj/— A/, /dj/—/d3/, for example, as
in the word nature. [10, p. 19].

Softening (palatalization) of /j/ in the sequence /sju/ and /zju/—- /j/ form /'isju., & 'sju:m/in the words
issue and assume is more conservative and traditional. This feature, considered typical for unstressed
syllables, is a novelty for stressed syllables. In this process, the phonemes /s/-/j/ and /z/-/j/ blend, resulting
in the segments /I/ and /3/. Softening of /j/ is more common among young people. For example /'fu/
(unstressed case), assume, presume /a [u:m, pri3u:m/ (stressed case). J. Wells, in his dictionary, does not
consider it a standard pronunciation and writes that English language learners should not use this form.

. Thus,in British English, phoneme combinations in the sequence /tju, dju/ are more common. The
combination of /sju, zju/ or softening of the consonant occurs very rarely. It is possible that /j/ will affect
stressed syllables as well, and /sju, zju/ will eventually affect stressed syllables, but this form may not be
widespread as /j/ dropping occurs on stressed syllables in British English.

Softening is also rare in American English. The most common form is the dropping of /j/, which
almost always occurs in North America. Considering other English-speaking countries, the softening of
/sju, zju/ is not as widespread as the combination of /dju, dju/. P. Tradgil and J. Hannah show that this is
especially noticeable in the Australian version.
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In fact, the main disappearing sound in the mentioned cases is /j/, which tends to be either dropped
or softened. Both events are based on the principle of saving. The tendency to this principle is the funda-
mental basis of language change: all languages wear out over the years. Assimilation is also based on the
principle of economy and is a result of the tendency of people to articulate. This is also called simplified
articulation. Thus /j/ is pronounced as a simple segment after variation. In the case of softening, the
sound is simplified according to the place and method of production. Thus, two articulation positions in
/ti/ move to one position A/, and according to the method of formation, a segmental affricate A/ is
pronounced with an explosive /t/ and a mediolingual /J/.

Thus, the disappearance of /j/ in the sequence /tju, dju, sju, zju/ has developed in unstressed sylla-
bles and is developing in stressed syllables. This process is a continuation of the historical event. If the
process continues like this, /j/ will almost completely disappear in this position. The reason for this is the
emergence of lexical diffusions and the phonological principle covering less frequently used words. An-
other reason is the principle of communication between languages and varieties[8, p. 24].. As D. Crystal
showed, a new era in the development of the English language begins with its globalization[3, p.12].
Undoubtedly, globalization does not bypass the pronunciation of the English language.

In the act of speaking, the pronunciation of each word undergoes a change due to the influence of
neighboring phonemes. Conjunctions are used to bridge the gap between two words during pronuncia-
tion. During this process, the connecting sound removes the pause and makes the pronunciation easier.
Variants of the English language can be divided into two large groups in terms of the processing of the
/1r/ phoneme: rhotic and non-rhotic variants. In rhotic varieties, such as American and Scottish, /r/ is al-
ways pronounced regardless of its position in the syllable.

For example, red /ied/, bar /ba:i/, barn /ba:n/. In non-rhotic variants, for example, it has histori-
cally disappeared in the accepted pronunciation norm. For example, bar /ba./, barn /ba:n/, can only be
heard at the end of a word and before a word that begins with a vowel ( a bar in London /s 'ba(i) in
'Inndan/ linguists call this phenomenon the connective-/r/.

In general, the connective -r has been one of the most prominent means of linking and has always
been in the focus of linguistics. As we mentioned, this phenomenon occurs only in non-rhotic dialects
(literary pronunciation norm, estuary English dialect, dialects of Norfolk, Yorkshire, etc.) and not in rhotic
dialects (American dialects, Scots and Irish and a few other British dialects). The process of emergence
of /r/ in intervocalic position led to the emergence of two systematically similar, but historically and
orthographically (diachronically) different phenomena: connective-r and intrusive-r.

D. Counz studied the pronunciation of /r/ extensively and observed its pronunciation in non-r words
Jidea of /aidia (r) av /. His attitude towards the non-etymological connecting segment was formed
throughout his career. At first, he identified himself with the great majority who did not pronounce the
intrusive r and considered it a feature of London speech. Later, the author himself used intrusive r and
noted that there are very few people who do not use it[4, p. 196]..

The fact that the linking r is common, the intrusive /r/ is free in postword position is denied by some
phonologists. According to them, whoever avoids the intrusive r and tries to use the conjunctive r spar-
ingly does not understand the difference between them. Linguists believe that intrusive /r/ is a more
innovative variant that arose in word-final position. Thus, A.Hugh, P.Tradgill believe that intrusiveness is
involuntarily so widespread in Southern England that if someone does not use it, especially after vowels
/a/and /1a/, they are probably not native speakers.

The authors also point out that many native speakers do not pronounce the intrusive /r/ at the
lexical level, for example drawing /dro:(1)tn/. Similarly, J. Wells notes in his research that the post-word
intervention is active in non-existent variants of /r/. Intrusiveness is productive and also applies to words
from foreign languages. For example, viva /i/ Espana. Intrusive /r/- is pronounced after schwa sounds,
tomato and /tema.teisand/, lexical form tomato /te'ma:tay/. J. Wells claims that sandhi /r/ is used in the
same way in accepted pronunciation norms and other non-rhotic accents/3, p.12].

The intrusive /r/, despite its negation, is very widespread and dominates the accepted pronuncia-
tion norm. In addition, sociolinguistic and stylistic factors in the processing of binding and intrusive /r/
have not been recorded. J. Wells points out that all social classes everywhere in England use the intrusive
/r/. The description of /r/-sandhi has been given wide attention in accepted pronunciation norms, but
empirical research is in the minority.

L. Bauer was one of the systematic empirical researchers of binding and intrusive r. He studied 37
tapes of pronunciation norms accepted between1949-1966 and social factors such as age, gender, etc.
recorded. And S. Ramzaran shows that it is typical for all speech styles[6, p. 171].. Conjunctive-/r/ varia-
bility depends on a number of linguistic factors. Many linguists agree that the frequency of processing of
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the intrusive /r/ depends on the quality of the preceding vowel, so that the intrusion of /r/ occurs less
after the vowels /a:, 0./, and more intensively after the vowel /a/.

The reason is stronger after the intrusive /r/ /a., 2./ vowels, because there are not many words
ending with these vowels either. The intrusive /r/ is more prominent after the long vowel /2:/. The most
interesting is the processing of /r/ within the word (draw(r)ing)/

Another phonological factor that prevents the connective /r/ is the presence of a consonant /r/in
the preceding syllable. Binding and intrusive /r/ error, nearer, roar, straw, era, etc. In words like Also, the
connective /r/- is not used if the connective syllable is unstressed and begins with a consonant combina-
tion beginning with /r/. For example, extra, zebra, orchestra, etc.

Prosody and syntax also affect the processing of r-sandhi. Thus, the conjunction /r/ is used before
the stressed syllable (act your 'age). It can be found more often before indefinite articles and unstressed
pronouns. D. Counz[4], L. Bauer [2], show that if there is a possible pause between the words, the inter-
vention of /r/ does not occur. He opened the door and walked in.

As we mentioned earlier, the conjunction -r covers two different events. We often find the use of
connective-r, and intrusive-r is also accepted as formal. A. Kruttenden describes this phenomenon as fol-
lows: "We can add the consonant /r/ after /3, 3:, 18, €8, s/ after words ending in vowels /a:, 2./ or simple
or complex vowels with schwa sound, for example, far off, four aces, answer it, fur inside, near it, wear
out, secure everything. Prescriptivists want to limit the conjunction /r/ to the presence of r in the spelling
of the word, while there are a number of examples where the "r" is absent in the spelling but heard in the
pronunciation. This is called intrusive /r/".

Since many linguists consider intrusive-r to be non-standard and inappropriate, teaching it to for-
eign students is controversial. From the phonological point of view, the tendency to use intrusive r is
analogously natural. For example, the words law and lore (both transcribed as /0./) are homophones for
speakers of the literary pronunciation norm. Therefore, applying the connecting r to both is analogously
possible. Thus, bearers of the literary pronunciation norm will subconsciously add the connector -/r/ to
both words, despite the fact that they have different spellings.

Thus, the attitude towards intrusive /r/ is currently positive. The main reason for its inclusion in the
updated version of the literary pronunciation norm is that it helps to pronounce the connective /r/. Eng-
lish, like any other language, adapts to changing circumstances and is constantly evolving. The results
obtained from theoretical considerations during the research help to determine its development trend.
Here we have discussed new trends in vowel and consonant inventory. The main changes were quantita-
tive and qualitative changes of cardinal vowels.

We have also witnessed a tectonic shift in the English vowel sign system. For example /a8/>/a/,
/e/>/e/. Also, we mentioned phonetic tendencies such as /t/-glottalization, merging or dropping of /J/,
connecting and intrusive /r/ in the consonant inventory. Modern English has a global status because it
has a special role in each country. English is the dominant language, both as a mother tongue, as a second
language, and as a foreign language.

The content of the accepted pronunciation norm has changed, because language is a dynamic sys-
tem of communication and is subject to some degree of modification. We also agree with this idea that
the accepted concept of pronunciation norm is outdated and this concept should be adapted to the new
reality. The modern accepted pronunciation norm should reflect the linguistic innovations that people
use.

The spread of the English language on the earth led to the emergence of variants in different areas.
These variants came to be known as "New English".

The English language has 2 main functions in the world: it is the main mediating language of in-
ternational communication and the main base in the formation of cultural individuality. There is no rea-
son to believe that in 50 years there will be another language that will replace English as the global
lingua franca. It is likely that this language will retain its special position in the 2 1st century multilingual
society, it will be the only language that appears anywhere in the world, and there will be no other lan-
guage that can repeat it in the 2 1st century.

In phonetics, we often come across cases of replacement or change of some phonemes. Our lan-
guage adapts to changing circumstances. It is constantly changing slowly. While observing, we under-
stand its tendency to flow and develop. Periodic observations can even tell us about all kinds of changes
that will happen in the coming centuries.

Conclusion

The article helps us to come to the following conclusions:
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In the last few years, a new trend of T-glottalization, which includes non-standard features, has
become widespread among young people who speak the norm of literary pronunciation. Glottalization is
the complete or partial closure of the glottis (the space between the vocal cords) during pronunciation.
T-glottalization is the pronunciation of consonant /t/ with glottal explosion /?/. Glottalization is part of
the modern literary pronunciation norm, and teachers should make students aware of this phenomenon
so that they have a better understanding and a more authentic pronunciation.

. Dropping (elision) of /j/ and merging of /j/ is a continuation of the historical process and results
in linguistic change. Two dialects are mainly referred to literary pronunciation norm (Received Pronunci-
ation) and general American English (General American English). The phenomenon of recent /j/-dropping
is attributed to the American trend. /j/ falls after consonants /t, d, s, z, r, l/. During the /j/ combination,
the approximant (middle) /j/ sound is combined with the preceding /t, d/ sounds, and as a result, the
affricates A, &3/ are formed. This event has been consolidated and included in dictionaries. /j/ combina-
tion cannot be found in stressed syllables gradually /'gradfsli/—/gradzusli/. Dropping of /j/, on the other
hand, occurs in stressed situations.

Softening (palatalization) of /j/ in the sequence /sju/ and /zju/ - the form /j/ in the words issue and
assume /'1sju:, ® 'sju:m/ is more conservative and traditional. This feature, which is considered typical for
unstressed syllables, is a novelty for stressed syllables. In the process of assimilation, /s/-/j/ and /z/-/J/
sounds are mixed and /{/ and /3/ segments are formed. Softening of /j/ is more common among young
people. For example /'lfu/ (unstressed case), assume, presume /a Ju:m, pri'3u:m/ (stressed case). In British
English, /sju, zju/ is rarely merged or softened. The connective -r is one of the most prominent means of
linking and is constantly at the center of attention in linguistics. This phenomenon occurs only in non-
rhotic dialects (Accepted Pronunciation, Estuary English, Norfolk, Yorkshire, etc.) and not in rhotic dia-
lects (American dialects, Scots and Irish, and several British dialects).

The intrusive /r/is now common in modern English. The main reason for its inclusion in the updated
version of the literary pronunciation norm is that it helps to pronounce the connective /r/. K. Upton claims
that speakers do not pronounce according to the rules of literary pronunciation, they eliminate the cre-
ated gap by speaking fluently and fluently. Although we do not find this rule in ELT dictionaries, K. Upton
included the intrusive /r/ in The Oxford Dictionary of Pronunciation for Current English.

T-glottalization phenomenon is the pronunciation of consonant /t/ with glottal explosion /?/.
/J/ falls after the consonants /t, d, s, z, r, l/ in the accented environment, in unstressed syllables
the sound /j/ is combined with the preceding sounds /t, d/ and as a result, affricates A, &3/ are formed.

Softening (palatalization) of /j/ in the sequence /sju/ and /zju/ is typical for unstressed syllables. In
the process of assimilation, /s/-/j/ and /z/-/j/ sounds are mixed and /{/ and /3/ segments are formed. Sof-
tening of /j/ is more common among young people. The linking / r / is one of the most prominent means
of linking. Intrusive /r/ is now common in modern English.
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Abstract

When evaluating great historical figures objectively, it is essential to assess what they were
able to achieve in comparison to the opportunities available during their time. From this
perspective, when assessing the periods in which Heydar Aliyev led Azerbaijan, as well as the times
he was not formally in office, it can be stated unequivocally that he maximally utilized the
conditions and opportunities presented by his era in the interests and advancement of his people.
In Azerbaijan, the political legacy of Heydar Aliyev and his state-building doctrine will undoubtedly
continue, as this policy is essential for ensuring the country's future development. Heydar Aliyev’s
political approach is a balanced one—it represents the interests of all strata of society, fosters
harmony, protects citizens' rights and freedoms, and upholds the national-state interests as well
as the core values of an open society. The average Azerbaijani saw in Heydar Aliyev all the traits of
a true national leader—rationalism and wisdom, determination, political foresight, realism, and
innovation. Most importantly, Heydar Aliyev's political vision is not confined to the present—it is a
forward-looking strategy. There exists a new generation of leadership, a tested team of state
professionals, and a clear strategic vision capable of continuing this policy successfully into the
future.

Keywords: Leadership, independence, patriotism, great personality, wisdom, innovation,
foresight.

Introduction

Everyone lives the life given by God in their own way — some for themselves, some for their loved
ones, and some for their nation, people, homeland, and state. The National Leader of the Azerbaijani
people, Heydar Aliyev, dedicated his meaningful and rich life entirely to his nation, his people, his home-
land, and his state. The secret of the people’s boundless love for this great leader lies precisely in this
devotion. As the founder of independent Azerbaijan, this great son of the Azerbaijani nation, Heydar Ali-
yev, accomplished so many significant innovations and achievements in the country’s state-building his-
tory that they are too numerous to count. As Victor Hugo once said, “Half of a true man’s duty is to serve
his homeland, the other half to serve his people.” Heydar Aliyev’s ultimate goal was to transform Azer-
baijan into a strong, democratic state and to provide his people with a prosperous and independent life.

Heydar Aliyev played a pivotal role in the establishment of the Azerbaijani language as the official
state language. With his profound intellect, foresight, and deep love for his people, the National Leader
prioritized language policy in national state-building, elevating the Azerbaijani language to its highest
stage of development. In his own words: “As with all peoples, the native language of the Azerbaijani
people is one of the fundamental factors determining their national identity... A people with a developed
and rich linguistic culture is unbreakable, immortal, and destined for a great future.”

From the early years of his leadership of the Azerbaijani state, Heydar Aliyev personally addressed
the socio-political and ideological issues of the native language, initiating numerous reforms in this area:

1. The Azerbaijani language was officially recognized as the state language in the laws of the Azer-
baijan SSR (especially the Constitution), and despite Moscow’s objections, it was granted equal status
alongside Russian in the republic.

2. Special attention was given to the development of Azerbaijani-language education, and unlike
some other Soviet republics, priority was given to educating the youth in their mother tongue in Azerbai-
Jan.

3. The government supported the advancement of science and press in the Azerbaijani language,
and most prominent Azerbaijani writers wrote exclusively in their native language. Leading literary pub-
lications such as the journals Azerbaycan, Ulduz, and the newspaper ddabiyyat ve incesenat were all
published in Azerbaijani.
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4. The history of the Azerbaijani language was studied with unprecedented consistency, and multi-
volume works on “Modern Azerbaijani Language” were produced. One such volume, a textbook for higher
education, was awarded the State Prize of Azerbaijan. The work of scholars studying the Azerbaijani
language was highly appreciated, reinforcing the prestige of the mother tongue.

5. In both official and informal meetings and gatherings, the republic’s leader spoke in Azerbaijani
without hesitation, thereby directly contributing to the rise of the language’s socio-political status and
serving as a role model for others.

All of this demonstrates that the language policy developed and implemented by the National
Leader of the Azerbaijani people, Heydar Aliyev, serves the advancement of his broader state-building
strategy.

Research reesults

The awarding of the “Modern Azerbaijani Language” textbooks, written for higher education
institutions, with the State Prize of the Republic was a direct result of the favorable conditions created
for the development of native-language literature and the promotion of the classics of Azerbaijani
literature. These achievements stem from the comprehensive language policy of the National Leader,
who was also the caring founder of modern Azerbaijani education.

As a testament to his enduring commitment to education, the National Leader Heydar Aliyev
signed the Decree “On Strengthening the Material and Technical Base of General Education Schools of
the Republic of Azerbaijan” on October 4, 2002. As part of this decree, a special state program was
launched that initiated the construction of modern school buildings across the country, built in
accordance with international standards. Stressing that “The field of education is the most important
sector for our people today, and for the future of our nation and our state,” Heydar Aliyev signed a series
of pivotal documents that ensured the dynamic development of education in Azerbaijan.

Among these were:

e The Decree “On the Improvement of the Education System of the Republic of Azerbaijan” (June
13, 2000);

e The Decree “On the Improvement of the Use of the State Language” (June 18, 2001);

e The Decree “On the Establishment of the Day of the Azerbaijani Alphabet and Language (August
1)” (August 9, 2001);

e And the Presidential Order “On the Enforcement of the Law on the State Language of the
Republic of Azerbaijan” (January 2, 2003).

These legislative initiatives played a vital role in bringing Azerbaijani education in line with global
standards. Alongside these reforms, increased attention was given to the teaching of Azerbaijani history,
literature, and geography, as well as to the development of high-quality textbooks and the promotion of
the Azerbaijani language, particularly in its capacity as the official state language.

Heydar Aliyev carried out numerous reforms in the field of education. Upon assuming leadership,
he immediately prioritized educational issues. Within a short period, a new generation of highly qualified
national personnel was formed, and the foundations of several academic schools were laid.

During the 1970s and 1980s, in order to meet the need for highly qualified specialists in the field
of construction and infrastructure, the Azerbaijan Institute of Civil Engineers (now Azerbaijan University
of Architecture and Construction) was established. In the same period, several important institutions
were founded or expanded, including the Ganja Pedagogical Institute, the Azerbaijan Pedagogical
Institute of Russian Language and Literature (now Baku Slavic University), the N. Tusi Azerbaijan State
Pedagogical Institute, the C. Nakhchivanski Military School, and new academic buildings for the Faculty
of Oriental Studies of Baku State University were constructed and commissioned.

Our National Leader Heydar Aliyev always held the work of teachers in the highest regard.
“I know of no title higher on earth than that of teacher,” he once said. Heydar Aliyev consistently showed
great care and attention to children. He did everything in his power to ensure that children in Azerbaijan
grew up healthy and vigorous, received a quality education, and became worthy citizens of the homeland.
He considered Azerbaijani children his most cherished treasure and once declared:
“The most precious wealth to me is the children of Azerbaijan. The great future of Azerbaijan depends on
its youth and children.”

The declaration of 2009 as the "Year of the Child" by a presidential decree was a concrete step
aimed at improving the social welfare of children in the country.

One of Heydar Aliyev’s invaluable contributions was the promotion of Azerbaijani culture and rich
historical heritage on the global stage. Thanks to his far-sighted policies, Azerbaijan is now recognized
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worldwide as a civil, legal, democratic, and secular republic, and is regarded as a country with great
potential.

Among the most effective tools for ensuring the unity of Azerbaijanis worldwide is the presence of
a common ideology. Fully understanding this need, the National Leader chose “Azerbaijanism” as the
unifying ideological platform around which to rally the people. Ideology is one of the core markers of a
nation’s spiritual and moral identity. It is a system of thought, traditions, and beliefs that reflects the
essence of national consciousness.

Language, territory, religion, and ideological unity are fundamental attributes of the historical
existence of a people, a nation, and a state.

Conclusion

At the beginning of the years of independence — during that period of turmoil and chaos — a
striking statement made by Heydar Aliyev accurately characterizes the essence of his political course:
“We must treat our science, culture, and moral values with great caution and attention. These matters
cannot be left to the mercy of the market economy.”

The National Leader Heydar Aliyev saved the Azerbaijani people, the nation, and our homeland as
a whole from crises and laid the foundation for rapid development in all areas of the country. He created
the necessary conditions for progress and ensured the comprehensive advancement of Azerbaijan across
various sectors.

Our people are indebted to the Great Leader Heydar Aliyev for these extraordinary achievements.
It must also be emphasized that the Azerbaijani people are fortunate to have a leader like Ilham Aliyev,
a worthy successor and disciple of Heydar Aliyev, who has successfully carried forward his legacy and
ideas. Under his leadership, Azerbaijan has become one of the most recognized and respected states not
only in the South Caucasus but also on the global stage.
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OCHOBbI MMPOBO33PEHWA. KAK OBbICUTb CTATYC B 21-M BEKE
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Abstract

Open new horizons for the development of man, society and the world in modern realities.
Reading and understanding the essence of the article will instantly raise the level of your
capabilities and bring many achievements. To achieve this goal, the method of cognition of the
philosophy of the new universe is used, namely, system analysis from three sides and at three levels
of complexity. The article will be interesting and useful for all people, as well as all those who are
concerned about issues of personal development and solving the problems of the modern world.

AHHOMAuusa

OmKpbIMb HOBbIE 20pU30HMbI 0J1F PA3BUMUS Yes108eKd, 0bLecmBa U MUpa B COBPEMeHHbIX
peanusix. [lpoymeHue U NOHUMAHUe Cymu CMAamsU MeHOBEHHO NOObIMEM YPOBeHb BAUIUX
BO3MOXCHOCMeEU U npuHecem MHOXEeCmBo docmuxceHud. /ns ocyuwiecmssieHus 3mod uenu
npuMeHsemcs Memood NO3HAHUS GUIOCOPUU HOBO20 MUPO30AHUS, d UMEHHO, CUCMeMHbIU aHaau3
C mpex CMOPOH U HA mpex YpoBHSIX cioxcHocmu. Cmambsi 6ydem uHmepecHol u nosiesHou 0515
Bcex sirodel, a Makx3e Bcex mex, K020 BOJIHYHOM BONPOChI JIUYHO20 PA3BUMUS U NPobsiemb]
COBpEeMeHH020 Mupd.

Keywords: man, personality, subpersonalities, development, dualism, illusions, maya, ideas,
image, theater, games, status.

Kntodesble C/108a: 4esosek, JIUYHOCMb, CybauYHOCMU, pd3sumue, Wwiio3uu, mads,
npedcmasnieHus, obpas, meamp, ugpbl, CMamyc.

lpeducnosue.

Kak u B8cé 4mo CBS3aHO C padzsumuem Hawel UuBUAU3AYUU, BONPOC NPUPOObI YesoBeka u
yesi0Be4eCmABa peuwaemcs ¢ YKJI0HOM Ha €20 MamepudsibHyr COCMABSHOWY0. Hanpumep, usy4as Mose
YYeHbIX BOJIHYem €20 MexaHucCmuyeckas Cocmasnaouds. KoHe4YHo, ycnexu 8 3mMOM HAnpasieHuu
U2parom BAXCHYHO POJib B HU3HU MHO2UX /itoded. [TosisieHue U pazsumue HoBbIX yYeHul, CBA3AHHbIX C
J102uKoU QywU, KOMNeHcupyem nepesec pazBumMuUsi mexHo102ull 8 CMOPOHY PA3BUMUS COYUUASTbHBIX HaYK.
[pakmuyeckyro NoJib3y OM 3M020 MAKME NOJYYArom MUJIIUOHbI odel. Mbl Bce «BCé 3Haem» U ¢
KayObIiM OHEM y3Haem BCé 6oJsiblie, HO Ka4ecmso MU3HU He yayduwaemcs. CmpaHHo, a nodemy?
MpuvuHol Mmomy S8719emcs Mo, YMOo Mbl HUKO20d NPAKMUYeCKU He BUOe/IU U He NPOYyBCMBOBA/IU HAUWIU
3HAHUA. Mbl NPUHUMAEM UX HA BEPY OM MbICSY Y4eHblX, d BHYMPU HAC OHU He COCMbIKOBbIBAOMCS,
npomusopedam 0py2 opyey. TOYHO MAake Mbl 3HAeM MHO20 YMHbIX CJ108, HO NOJIb3YeMCS UMU YUCMO
UHMYUMUBHO, HE BHUKAeM B UX CMbIC/1. C4umaemcs, 4mo Mbl He BUOUM MUP MAKUM, KAKOU OH eCmb B
pPeanbHOCMU, U UMEHHO UCKAX(eHHblIe NpedCcmassieHus ABASMCS NPUYUHOU BCex Hawux npobsiem.
Akobbl, 4mob u3basumbcs, Hanpumep, Om  Kakou-mo 6ose3Hu  00CMAamoyYyHoO  UCNpasumsb
coomsemcmayrowee NpedcmassieHue U MOXHO CNOKOUHO umb. [Ipobsema 8 mMOM, 4mo
npedcmasneHul CUWKOM MHOR0. MIx Cymma npedcmassisgem coboll NOHSMUEe MUPOBO33PEHUS Ye/T0BEKdA.
ObbI4HOE MUPOBO33peHuUe BCex JIH0ell He ChoOpMUPOBAHO, B HEM Hem UesIbHOCMU, NO3IMOMY Mbl YC/I0BHO
NPUHUMAeM, 4YmMO OHO eCMb. [71aBHbIM €20 HedoCMAamKoM SIBJISeMCs U3HAYa/IbHOe NPUHSAMUE Kak
00JIXHCHOE, YMO YesloBeK NO NPUPOOe CKIOHEH K 60e3HAM, CMPAdaHUsaM U 8 KOHUE KOHUOB CMEPMEH.
Bonpoc 8 moM, Ymob UCNo/ib3ys HOBbIU HAY4YHbIU Memod NO3HAHUS abCmpazupoBamsCcs om Makou
npakmuyeckol NPUBA3AHHOCMU, U BbIBECMU MAKYH GOPMY COBPEMEeHHO020 MUPOBO33PeHUSs, U0ed/lbHbIe
npeocmassieHus Komopozo 6ydym onpedenams  duiocopuro, GuU3L0I02U, NCUXOA02UK U BCe
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OCMAJIbHbIE ACNeKMbl XU3HU HOBO20 NOKOJIEHUS. [ToHamue coBpemeHHoe ynompebiaemcs 8 CMbIC/ie
3HAHUA OMBeYarouweco0 mpeboBaHusM 0aAHHO20 HAM BpPemMeHU C XOPoWwuM ucxodom. OHO OmKpoem
yesloBeKYy BO3MOXCHOCMU HA NOPSI0OK BblWe CYWeCmBYuwUx, No NpuHyuny 30ecb u cedyac.
llpakmuyeckas 3ada4a cmamseu: pacnymams BeCb KybOK 3mMux B0ONPOCOB U 0AMb KAXOOMY
JHeenarouemy Bo3MOMHOCMb Ha NopsdoK 10X NoBbicumb CBOU CMAamyc, Co BCemMu ConymcmBYRUUMU
npusuae2uUAMU. Jpyeumu C/10Bamu, MOXHO CAMOCMOSiIMesibHO NOOHSIMbCS Ha MAkoU YpoBeHb pazBumus,
Ko20a B KOpHe He bydem NpuYUH, NPUBOOAULUX Ye/108€KA K MPa2eousm U cmpaodaHuam. 1o 3asepuieHuu
YmeHus, Bbl NOJIy4UMe HOBbIe YHUKA/IbHbIE MbIC/IUMEbHbIE CNOCObHOCMU. [TpumeHUB ux 8 1tobol ciepe
JHU3HedesmeslbHOCMU Bbl CMAHeme JIUYHOCMbH MUPOBO20 YpOoBHS. Cmamabs npemeHoyem Cmamab
ocHoBol «Muposo3s3perus CoBpeMeHH020 Yenoseka» Kak Ho8ouU HayKU.

1. ObpasHasa KapmuHa.

g peweHuss 0aHHO20 BONpoca Mbl bydem ommasKkuBamsCs He Om 4acmHo20 K obujemy, a
Haobopom. Kak cKazaHo 8 npedbioyuiux CMamssx, 8Ce 8 3MoM MUpe 0OCHOBAHO HA yad/ibHOCMU. Yenosek
Be30e U BO BCeM, exeMUHymHo Me4emcs 8 0ByX KpaliHocmsx, "0a” unu "Hem", sbibupaem ny4wee "0a” u,
mem He MeHee, B KOHUe KOHU0B BCE mepsiem, dasiee cMepmb. Hanpumep, u3 0Byx desyuwlek napeHb No
MHOXecmBy 08olcmBeHHbIX wWab/ioHo8 Bblbupaem Kpacusyro, 6ozamyro, cmpolHyro, 006pyro,
3abomuByro U Ha4uHaem ¢ Hell COBMEeCMHYH XU3Hb. B e20 npedcmasieHusx oHa udeasibHbit 06pas.
OO0Hako, BbiIbpas 00HY KpalHocmeb, co BpemeHem obpas brekHem, Ha4uHaem msaHyms K opy2od. OH
noHuUMaem, 4Ymo emy Hpasumcs opyeas, 0s19 Komopol oH Kpacusbil, 6oeamsbit, cmpolHbil, 006pbid,
3abomausbil. OH pewaem uUsMeHUMb Bblbop, MeHsem 0ekopauuu, U CO BpPemMeHem ONnfsmb
paAzoyapoBbIBAemcs, NOMoMy Ymo 0ya/ibHOCMb MHO20YPOBHEBAs, Cywecmayrom opyaue J1toou, a Kpome
moeo, #U3Hb KopomKas. [Ipobiema Bbibopa Kacaemcs Bcex cep u yposHel desmesibHocmu Jitobo2o
yesioBeka. OWUbKU — MO He BUHA Ye/10BeKa, d HedoCMAamoK MbIC/IUMENIbHO20 Npoyecca ¢ e20
dyasibHbIM onucaHuem O0eldcmBuUMeIbLHOCMU.  Hanpumep, eciu YyesnoBeky He Hpasumcs pabomd, mo
60/1bWAA YACMb €20 HU3HEeHHOU 3Hepauu, Cusbi MPAMUMCS HA eXeMUHYMHYH NPOKPYMKY B 207108e
Mbiciu pabomame-He pabomams. Ymobbl ocmaHosums 3mom ouasaoe oH Bblbupaem o0uH omsem,
CYOOPOIHCHO 0epXUMCs 3a He2o, 20mos bosiems, cmpadams 00 Mmex NOP, NOKA He C/1y4UmMcs 0bpamHoe.
Bbibupas pabomy, oH pabomaem 0o mex nop, noka He ysosnsm. [lpobrema uzpomaHuu cocmoum B8
KpY2/10CYMOYHOM KPy20B0pOMe MbIC/1ell U NOC/IeOYOULUM KPAXOM. Pumopuyeckul B0npoc: noYemy 1oou
He yumarom? Hem cun daxce Ha 3mo. Jiroboe usmeHeHue mpebyem 0oN0HUMEbHO20 BIOXEHUS CUJ, a
ux Hem.

Obwut npumep: 8 aamomobusie ¢ asmomamuyeckol Kopobkol nepeday 0Be nedasiu, y Yeso8eKka
0Be Ho2u, HO BONpeKU Jio2uKe U BO3MOXCHOCMSAM ynpasJieHue npoucxooum o0Hol Hozod. [1pu nonsimke
U3MEHUMb NOJIOXEHUe, BCe 3anymbisaemcs. K ynpassieHuro ¢ mpems nedasismMu 4Yesrnosek J1eeko
npucnocabauBaemcs. B #U3HeHHbIX CUMYAUUsX Yes08eK MAakxe CKI0HeH Bce Yynpousams, N0 NPUHUUNY
ecmb MOoJIbKO 00HA Ho2a U OHA YNOPHO 0asum moJsibKo 00Hy nedasib. OOHAKo, CO BpemMeHeM NOSB/ISemcs
YPABHOBEWUBArOWAsa Cu/ia 0bCcmosmeslbCms, NpeHebpexeHue KomopbiMu NPUBOOUM K NOABJICHUKD
Wi103ul BCe003B0/1EHHOCMU, U B KOHUE KOHUOB 3aKOHOMEPHbIU Kpax. [0e mbi 3mo sudum? Hanpumep,
mpyOoHo Halimu Beub, Xoms OHA Neped 2/1a3amu, NOMOMY YmMo B Hawem NpedcmassieHuU oHa 0py2as no
dopme, usemy, MecmonoIoXeHur. Ynopcmao 8 NOUCKE, CaAMOYBepeHHOCMb HUK020d He N03B0JAm eé
Hadmu, HO M032 BCE pasHO eé uuwem u 0epxum HenpasusibHbIl 06pas neped eiazamu. [lomepsHHoe B
00UH U3 OHel BOpYy2 NOSIB/ISeMCA Neped 2/1a3amu, NoABAAemcs moz0a, Ko2da o Hel 3abbiiu. Imo npumep
nepsBoKIiemKuU Bepskl Jidel 8 Yydecd, Mmoo, Kak WiI3uu Ha Mue uc4e3arom, nesieHa ¢ ead3 cnadaem u
OMKPbIBAGMCS PeasibHOCMb. AHAI02U4HO, Npedcmasumesniu opyeux pac, Bepbl, nosa, npogeccull
(HayabHUKU, Bpayu, nosuuedckue, y4umerss...) 8 Hawux NpeocmasieHuUsx NOHAa4Yaay Bce Ha 00HO 1UYO,
a xapakmep U CUeHapuu Hauie2o OMHOWEHUS K HUM OOUHAKOB. VUIIHO3US NO OMHOWEHU K HUM
cocmoum 8 YyBCmae Ux NPeBocxo0CMABA; OHU Kpacusee, Bbilue, onpsamHee, 6yomo Budsim BCe HACKBO3b,
a 3Hayum 6osibuwe 3Harom, Jyduie u npasusibHo dymarom. Ha camom xce dene, Haobopom, Mbi BCe 015
HUX, KAK HA OOHO JIUUO, U 0axe 20B0PUM OOHUMU U MEeMU Xe C/0BAMU, Xecmamu, B32/190amu,
yyscmaamu. Omcro0a BripaxceHue «20e-mo 8 Bac sudes». Ha camom dene 3mo HABS34UBAS UIIHO3US,
KOMOPYK Mbl  NbIMAemcss Hassis3ams Komy-mo. ObweHue sodeld 00Ho20 YpoBHS cocmoum B
OM3epKaauBaHuu opye opyea wabioHamu nosedeHus, NOIMOMY KAK B8 ¢pu3uke 00HO3adpsA0HbIe NOJIHCA,
J1I00U Ommankusarom opye opyea u omaoasigromcs. [puduHol BCex KOHGIUKMOB ABJISemcs NOCMOSHHOE
JHenaHue npeodosiems  MAeHemusM CUsbl  OMMAZJKUBAHUS, NPOJOMUMbL CMEHY OmYyXO0eHus,
HaBSA3bIBAGMCS, HO NOJIYHAeM X¥eCcmKul omnop. Bbi3bisaemoe Heyoaqyamu NOCMOSHHOe HeO0B0ILCMBO,
Kak 6bl camo npumsz2uBaem HenpusmHocmu. [lepsokiemkod mpaeedud, asapull SBAsgemcs
HeOXUOaHHoe U3MeHeHUe NPUBbIYHOU CUuMyauyuu, MOYHO MAK Xe Kak npu ociabrieHuu BHUMAHUS,
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NOMepsHHASA Beulb BOPY2 HEOHUOAHHO NOSBJIAEMCS U3 BO30yxd U Yesnoseka Kak bbl nodbpackisaem.
Hanpumep, 8 muxo edywel mawuHe, Ha dopoce be3z mawuH, BoOUMesb N0380J5em cebe omBeKamaCs,
paccnabnsemcs. O0Hako, cumyauus Ha J10bold 0opoze MeHsemcs Kaxoblie 5 cekyHo. Eciu Ha
nepexkpecmke, HeoXUOaHHO neped MAawUHOU OKAXemcs 0pyeas, 4esosek UHCMUHKMUBHO 00 ynopa
Haxxmem neoasib 2d3d, U MAWUHbI CMOJIKHYMCS. [1pu ucnyee Haobopom, HeCMOMPS HA NOJIHOE BHUMAHUE
Ha dopoay, Yeso8eK BMECMO 2d3a 0o ynopa Xmem MmopmMo3, U MalUHy YHOCUM. B nepBom c/y4ae Yenosexk
He ycnes ucny2amaCs, NO3MOMY HAX(AJ1 HA 2a3, B0 BMOPOM Haobopom, a BO BCex C/y4asx owubaemcs.
Owubka B moM, 4mo BHUMAHUE MeHOBEHHO pa3dsausaemcs. Kak B8 meampe, 3aHABeC pesKko
NpUNOOHUMAeMCcs, Ye/oBeKk 0épeaemcs U UHCMUHKMUBHO NbIMAemcs NOBEPHYMb COObIMUS BCNAMS,
BepHymb be3zzabomHocms (bbinold pad). Tam, 20e BKIYArOMCa UHCMUHKMbI He bbisaem nosy-
Haxcamud, noJsy-08uX@eHUl u/u NOJ0BUHYAMbIX Mep. Koeda masmHuk 3mouyul 3anyckaemcs, OH
Bossiekaem B B000Bopom cobbimul Bcé bosbwe u bosbwe aodeld. IMoyuU pPAackpy<4uBaromcs
BOJIHOOOPA3HO, A KpyuwleHue npoucxooum cmyneH4amo. [loHa4yasny Kak bb1 Hu4e20 He Npoucxooum, BCem
Kaxemcsi Ymo eCmb BpemMs HA pPAasMbIUIIEHUS, CNopbl. Ha camom e Oesne Mo32 He3amemHO
NePeKJIYUSICS B PEXCUM UHCMUHKMOB. TOYHO MAKXce u2pomMaHa He 0CmaHas/IuBarom cepuu Heyoas, oH
dymaem, cmapaemcs u cmaxosumcs 6aHkpomom. Jlroou nopoll Kak 06e3bsHbl He omnyckarom csol
anesibCUH U OXOMHUK 3abupaem ux 20/ibiMu pykamu. Tom, Kmo 8 Kpumuyeckold cumyayuu Ha4uHaem
dymams, mepnum mMOomMasbHbIU Kpax. Hanpumep, 8 ¢pymbosie KoMaHoa Ha4uHaem npouepbIBams Kak
MOoJIbKO Ha4uHaem 0ymMams 0 MoM, Ymo Haoo cobpamacs, Bpems ewé ecms, Haoo nobedums. B wawkax
U waxmamax BeyHo He xsamaem 00HO20 x00d. A BCé HayuHaemcsi ¢ 6bImoBbiX Mesoyed npu
npobydeHuU, NOMOM /100U He BbICNABWIUCH, 3AMOPMOMEHHbIMU Udym Ha pabomy. Ycmanocme
MOX(em HaKanauBamsCs 200aMu, d OMBJIeYb BCe20 00UH pPa3, BCe20 3a CeKyHOY C BbIWEYKA3AHHbIMU
nocsiedcmausMU.

BbiB0O: Knroyesas npobsema 0yasbHo20 mMupd, B KOMOPOM Mbl HCUBEM, 3MO HeBO3MOMHOCMb
yoepxambca B8 08yx KpalHocmsx. Mos2 6bicmpo ycmaem, 3HepeemuKka nadaem, No3momy Jitoou He
atobsm dymame. Jaxce ¢usuosio2us npomus HAc. Hanpumep, ecsiu 3a4ecasocb NPAasoe yxo, CHa4Yana
depeaemcs /1e8as pykd, NOMOM NPABasl pyKa KAk bbl ee nepexsameigaem, 8038pauiaem Ha Mecmo, u
cama Hanpassisemcs K npasomy yxy. To ecms B8 Mo32y ecmb 6a308bil UeHmp ynpasieHus U Ha0Cmpouka
U3 wabsioHoB, 20e Bce peweHus NPUHUMAromcs om 0bpamHo20. EC/Iu NONbIMAmbCs YmMo-mo NOBEPHYMb
Ha 180 epadycos, Mo32 04eHb bbICMPO NOOCMPOUMCS. SPKUM U KOHKPemMHbIM NPUMEPOM MOMY SBJISemcs
nepsas yoa4ya 8 KAasuHo U Bce nocsedyroujue Heyoaqu. Y0aqyHbIl onbim M2HOBEHHO Npespaulaemcs 8
asze0pumm Mo3ea. E20 HUKAK He yoanumb U He obolmu, U mem He MeHee 4e/loBeK NbImdaemcs
nosmopums, Hadeemcs, Bepum. Takum o06pazom, 00HO Xxopouwlee cobbimue CMAaHoBUMCH Kak
NoBPEX0eHHbIU CeKMOP H#EeCMK020 OUCKA, UJIU NOBPEXOEHHAS 00POXCKA BUHUI0BOU NAACMUHKU. OOUH
apby3 8 00HOU pyke yoepxamse J1e2Ko, 08d OYeHb MPYOHO, d NbIMAMbCA ewe 4mo-mo dobasums
2ybumeribHo. [Toamomy no-6osbWwomy cHemy, Ymob B UMb Ye/I0BeK OMKAMbIBAeMCA HA Wad2 HA3dao,
ynpowaem, 4mob nomom b6biICmpo COeamb MHOMXECmBo wazos8 B8neped. ObpasHO BbIPAXCASACH,
YNpow,as B 207108e, UCKAXaemcs KapmuHa Mupd, NO3MOMy BCe YCIIOMHAEMCS 0718 pyK U Hoe. Hanpumep,
B 06bIYHbIX U HAYYHbIX KHU2AX MO, YMO MOMCHO U3/I0OXUMb HA OOHOM JIUCME, NeYAamMAarom HA MbICAYax
CMpaHuy. jpy2umu c/108amu, COBpemMeHHoe MUpoBo33peHue 6,1a200aps mpeéxypoBHEeBOCMU NO3BOJISem
cokpamums obbem uHpopmauuu 8 1000 pas. [poymeHue 0aHHOU cmamau, Kakum bbi MAXEsbIM OHO HU
6b1710, B KOHUE KOHUO0B yBenudum Bauly 3¢pekmusHocms 8 1000 pa3 u dacm owyujeHue, 6yomo 8bl
Bce20a bb1/1u MAakum.

Vimak, cymb Bewel u cobbimud, Hawu NOCMYNKU OCHOBAHbI HA HAWUX 20MOBbIX UJ/IHO30PHbIX
npedcmasnieHusx, obpasax - madlu. Mbl HEOCO3HAHHO NpuddemM BCemy 3HAYUMOCMb U 3aKpensisem B8
COOMBEeMCMBEeHHbIX C/I0BAX, MOYHee C/loBd camu cobol HAHU3bIBAOMCS HA HEeNpPOBEpPeHHbIe
npedcmasneHus. B peanbHocmu Mads 3mO  COBOKYNHOCMb  Npedcmas/ieHul-c/ioB-nOCMYNKos,
00HOBpPEeMeHHO OHA SBJIIeMCsl 0OCHOBOU Hawle2o udeasbHo20 obpasza, demosepcuu. pyeumu C108amu,
Hawu npeocmassieHus pucyrom Ham Kpacusble KapmuHKU MUPA U PUCYrOm Haw Kpacusbit obpas 0is
MUpPA. Becb onbIim MU3HU COCMOUM MOJIbKO B COBEPUIEHCMBOBAHUU CB020 06pA3d, IeKCUKOHA U YyMeHUU
U3B/1€KAMb U3 3M020 N0Jb3Y. YmMo 3a Bcem smum NpaYemcs 0CO6eHHO He BOJIHYem, N03MOMY NPUHUMAS
U3BHE YMHbIe U XOpouwlue C/108d, HUKMO He Budum Kakol obpas, cMbIC/1 U npo2pamma 01 delicmaudl
CMOSIM 3a HUMU. B MbIC/IIX Mbl CHUMAeM, Ymo ecmb U0edsbl, MeYmsl, Bepa 8 Yydeca! A npakmuyecku
Mo 00bI4Hble U/IH03UU, aHMasuu, 3MouUU, om NOJYYeHUs HoBbIX Bewed, domMa, MawuHsbl. [Ipumok
ecme, 3Ha4um Haw obpas usemem. EC/iu HOBbIX NpuobpemeHul Hem, Haw 06pa3s bs1eKkHem, 8 IeKCUKOHE
camu coboll NosBASOMCS NJIoXue C/108d, d 3 HUMU nJoxue 0esd. JItou 4acmo 2080PpSM OOHUMU U MeMu
e C/I0Bamu, Ha 00HU U Me Xe MeMbl, HO NPpU 3MOM UX NPeOCMaBsIeHUs, Uesu u nocaedyroujue dedcmausi
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abconomHo NPoOMUBONOJIOHHbLI. Kak npasusio, it0bol cpedHecmamucmuyeckul pazeosop, Jitobbie
omHoweHus 2-x itodell B umoae Npespauiaromcs 8 CMoJIKHOBEHUE BOJIKA U OBUBbI.

KpalHsis popma dyanusma mupa, 3mo C 00HOU CMOPOHbI 0eMoHU3M (Hem Bbibopa), ¢ Opyeol
CMOPOHBI, BbIPAXAACL NO AHA/I02UU, 0eMOKPaAmu3M (ecmb Bbi60p). Bbipax<ascb @uiocopcku, 8
eduHcmae u bopbbe smux NPoMUBON0JI0XHOCMel Npoucxodum pazsumue. [lyanusm sezoe, OH 8 pamMKax
ycmpolcmBa Bcex CMpaH, U Mupd B8 UesioM. B pamKax UYHOCMU, ¢ 00HOU CMOpPOHbI, 3mo 30mMbu. Ha
npumepe asmo, 0bpazHo, 30Mbu — 3Mo YesioBeKk ¢ 00HoU Ho2ol u 00HoU nedasibro. C Opyeoll CMOPOHbI,
MO NPOOBUHYMbIU Yes108eK: OH 3Haem O Haau4uu BmMopol Nedasnu U Hoau, UHo20a NepeksI4aemcs, Ho
NpuU NonbIMKe UCNo/ib30BamMb 00HOBPEMEHHO, BK/IH0YAaemcss Mampuud u onacHoe passumue cobbimud.
Ymobbi BbHUMB, /100U 0OLEOUHSHOMCS, MOYHO MAKMe, KaK 8 Npupooe MoJeKysibl KOMNeHCUpYom
HedocmamoKk amomoB nymem 06pa30oBaHusi KoBAJeHMHbIX cBs3el. B 3epkane npuobpemeHHoU
NOJIHOUEHHOCMU, KaMObll YieH 0aHHOU ObWHOCMU HA4YyuHaem peasbHO BUOeMb NOPOYHOCMb U
onacHocmse Bcex Yyxcux. [lpu nocmpolike 61a2o0no/y4ust CBoed HU3HU U HU3HU cBoel 0bUjUHbI 3MO
no3sosigem He obpawiams BHUMAHUE HA 2YMAHHOCMb, HPABCMBEHHOCMb, COBECMb B OMHOWEHUSIX C
YYHUMU. BHewHe 3mo OMHOWeHUSs, Ha CamMoM e desie 3mo ckpbimas 6opbba 3a domMuHuposarue. B
KoBasieHmMHoU peasibHOCMU (IPKO BbIPAX(EHO B CEKMAx, Madusix, B MasbiX HAPOOHOCMSIX, B PACOBbIX U
Opyeux MeHbWUHCMBAX, CMpaHax ¢ eocyoapcmseHHol udeosiocuel]) AuYHble UII3uU Nepepacmarom,
KpUCMasniusupyromcss 8 obuwecmseHHble 002Mbl, Mubl, audepbl NPespauwaromcss B8 U00/I0B C
delicmBumesibHoO Ma2u4yeckumu cnocobHocmamu. MHUMAs mMazusi 8 MoM, YmMo B UX NPUCYMCMBUU Cuiad
B3AUMHO20 OMMA/IKUBAHUS Mexcdy JIF00bMU PedsibHO Npespaujaemcsl 8 npumsixceHue. Ipu nacmasipe
pasposHeHHoe cmado nNpespaw,aemcsl 8 NACMBY. B Hayke ecmb 3KcnepumeHm o BAUSHUU NPUCYMCMBUS
Habrodamesis Ha OBUXeHUe Yyacmuy. KosasieHmHas peaibHoCmsb ecmb Y0obHas noYsa 018 pox0eHus
U pacnpoCcmpaHeHusi pas/iuyHbiXx BCensaHemHbIX KOHCNUPAMUBHbLIX meopul 3a2080pos, MUGos,
nonyausma u sixcu. losmomy 8 sirobom obujecmsae pabomaem npuHuUN ompuuamesibHo2o ombopa,
Ko20a € KaxObiM NOCedyrouuM OHeM BCé bosiee be30apHbIe OUKMYOM B/1acMb 00dpeHHbIM. Janee
npomuBopeyusi Bblpacmarom 00 MUpPOBbIX, CBUOemeseM KOMOpPbIX Mbl U sBAsgeMcs. 30ecb BCé
npeodHa4yepmaHo, a UMEHHO, KpyweHue 0dyanuama 8 ycmpolcmse CmpaH U nepexod K bosee
COBepuIeHHOMY MpuadibHOMY CNOCObY Cyu,ecmBoOBAHUS.

Bbix00 019 HAC — He *0amb NJIOXUX CObbIMUU U/IU XOPOWUX C/I08, d Y4UMbCS 2080PUMb U He
Nnpocmo C/108d. BKnaobiBas B C/108a HOBbIU CMbIC/, MOMXCHO BbICMPAUBAMbL «0elcmBus-C/108a-
npeocmassieHus», Hoso2o bosiee CoBepuIeHHO20 YPOBHS, K020d BCe Om 3mMo20 Bbiucpbisarom. 3adaya:
UCKams cpedcmaa, BO3MOXCHOCMU, YMOob XUMb 0CO3HAHHO U NOJIy4UMb cyobby. Cyobba — 3mo He mo,
ymo npedHa4epmaro. [IpedHavyepmarbl posiu U cyeHapuu 8 meampe. B 2106a16HOM CMbIC/E, BbIX00 B
mom, Ymobbl He omcmynumas om 0BOUCMBEHHOCMU K 00HOMEPHOMY MbIUI/IeHUO, d COe/1ams waz snepeo
K mpoucmBeHHocmu. T020a, BbIpAXdsacb 8 NPEObIOYUUX MEPMUHAX, NOJYYUMCS, YMO, YC/IOMCHSS
meopuro 8 "207108e" Mbi ynpouiaem Npakmuky 018 "pyk u Ho2". TpembUM UCKOMbIM 3/1eMeHMmoM S8/19emcs
NOUCK U BHeOpeHue CMbIC/1da Be30e U BO BCEM.

B 0aHHOM KOHMeKcme UCKYCCMBeHHbIU UHMesiiekm pabomaem no NPUHYUNY «yNpocmums BCE B
2os108e». 3Ha4yum OasibHeluwee pazsumue mexHosa02ul 8 3MOM HanpasieHuu yseaudum npobsems! 8
HU3HU 06bI4YHbIX J1t00el. BCnoMHUMe Kakue Haoexobl B03/1a2d/lUCb HA pa3sumue UHGOPMAUUOHHbIX
mexHosio2ud, Ha4amoe 8o Bmopol nosioBuHe 20-20 seka. ¥ ymo?

2. Jloeuka cobbimudl.

Camoe 2nasHoe csolicmao bosbuwuHcmBa aded — 3mo c1edosaHue obcmosmenscmsam. [1pu
3mom Bce delicmaus NOOYUHAOMCS XecmKoU s02uKke. Hanpumep, 4e/108eK Hapywusa npasusio, oboe
HapyuwieHue Hakasyemo, 3Haqum yesaoseka caedyem Hakazams (A=B, B=C, 3Ha4um A=C). YnpouieHHas
Bepcusl, Yyes08eK paBHO HakazaHuro, A=C. Yacmo, daxce ec/iu HU4e20 He NPou30oWL/Io, NPou3BOOUMCS
HakazaHue C=A, nomomy ymo A=C. To ecmb, ec/iu YenoseKk sedem cebs Kak npecmynHuK, mo €20 Hado
Hakazamae, NOMOMY YMO OH CoBepwILsT HapyuleHue. Coznacumeck, Be0b HOPMAsbHbIU Ye/10B8eK He BeOém
cebs1 Kak npecmynHuUK, U HUKMO KPOMe NPecmynHUKOB He cosepuiaem HapyweHud. Ecau 0okazams, 4mo
OH Bedem cebsi Kak npecmynHUK, Mo BCe CO CMOPOHbI CO2/IACSIMCS C MeM, YMOo e20 c/iedyem HAKasamsa
U B XCU3HU peasbHO HaKasbisarom. B cogpusme npo nosynycmod U NoaynosiHbId CMAxkaH, "mak Kak pasHs!
NOJIOBUHKU, MO PABHbI Ueslble Yacmu, 3Ha4um NOJIHoe pasHO Nycmomy" J1oxb YymBepxo0eHus BUOHA,
nomomy 4mo Hem Oelicmaus, Hem WKasibl BpemeHu. CopuaMbl Ha Nepsbilt B32/190 BUOHbI, NOHAMHbI,
HAUBHbI U J1€2KO paCNO3HABAEMbI. B HEKOHKPEeMHbIX BeWLax U NOHIMUSIX BCE HA060pOm, NO3MOMY MOMCHO
doKkazams U BHYyWUMb YMO Y200HO. Hanpumep, cyumaemcs 4mo y 3aKoHa ecms 6yKBa u dyx, Mo eCmb
bykBa 3aKoHa HAc Kapaem, a Oyx 3auwjuwaem. [pakmuy4ecku e, 3dKOH CK/IOHeH K KapamesibHol
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PYHKUUU. 3aKOH - BYKBA, MAK KAk Hapoo cam no cebe be3oyweH U CK/IOHeH K mepneHuro. 3Ha4um, 3aKOH
Kapaem, Hapod mepnum, U, CO2/1dCHO 0eKapayuuU He3asucuMoCcmu AMepuUKU, B71ACMb y3ypnupyemcs.

lony4yaemcs, #U3Hb, 3Mo MHO20YPOBHEBLIU meamp, 8 KOMOPOM BCe U2parom Kakue-mo posiu No
Kakomy-mo cueHapuro. [loHamue mampuya — 3mo noouym 0aHHo20 meampd. 6yob-mo 00uH HaeduHe ¢
cobol u mupom, 6yob Mo B OMHOWEHUSIX ¢ Kem-mo, 6yob mo B8 obwecmae uiu Ha MupoBol apeHe,
Npasusa Kacaromcs Bcex 00UHAKOBO, U NPOSB/ISEMCS 0OHOBPEMEHHO BO BCEM, KAK B MAJIOM, B MeJ104Yax,
Mak u B BesIUKOM. TakK KakK BCe CUeHapuu njioxo 3aKaH4YUBArOMCS, 3HA4UmM BCemM npedHa4yepmaHa posib
Hepmsbl. 3Hayum, Xu3Hb — 3mMo meamp, 20€ Mkl uepaem posu xepmasbl. QO0HO3HAYHbIU,
00HOCMOPOHHUU B32/150 HA BeWwjU, CObbIMUSI NPOBOYUPYEM UHCMUHKMUBHbIE NONbIMKU BbIPBAMbLCS U3
mampuybl. OCMOPOXHbIE NONbIMKU YMO-MO U3MEeHUMb NPUBOOSSM K Mpasmam, Nno3momy Y
60/1bWIUHCMBA BbIpabambIBaemcs pegiekc OXUOaHUS. Yes08eK NPpoXUuBaem X#u3Hb 8 OXUOAHUSIX, YMO
BOM-B0OM ced4ac ¢ HOBOU BIACMbIO 3axcuBeM, Bom celiyac mo4yHo bydem nobeda, BOm 0HA HACMoAWAst
J110608b. Y mex KMo He xo4em MUpUMbCS NOSBJSeMCs HenpeooosiumMas msaa Ko BCemM U3BEeCMHbIM
3aBUCUMOCMSAM, NOPOKAM. B 0yasbHOM Mupe, 20e BCe 0CHOBAHO Ha bopbbe 3a cBol BbI60p, Hem Xopowie2o
puHana. EouHcmaeHHbIl BbIX00 B MOM, YmMob NOMeHAMb Cymb — CMAamyc JUYHOCMU.

Kmo makod ycnewHbit cmamycHbil 4Yea08eKk B8 HOBbIX peanusix? Tom, KMo 3Haem Npasusad,
NoJIb3yemcs UMU U BbICMPAuBaem CBOK AKMepPCKyr Uzpy, Ha ee 0CHoBe BbinucbhiBaem cBol cueHapud,
dasiee cmpoum cBod meamp, 8 KOMOPOM NPOUSPbIBAEMCS €20 NbeCad #U3HU. OH KAk Waxmamucm, B Kem-
mo npouzpaHHoU Ccumyauuu, BuUOUM U MOXem BbICMPAUBAMbL BblUEPbILUHbIE KOMOUHAYUU.
CnocobHocmb BUOemMb Mo, YMO CMOUM 3a 3MUMU C/I0BAMU, YMO UX onpedesisem, B/IUSMb HA MO, Y4Mo
ux nopoxcdaem, daem HaM BO3MOXCHOCMb 3d OOHO M2HOBEHUe MeHSMb X00 /1obbix cobbimud. ToYHO
Makxe, Kak mads, neseHa Wiio3uu cama cay4alHo cnadaem C 2/1d3, MOXCHO C0esdmb 3mMo
Co3HamesibHo. TOYHO MAkx3ce, Kak NACMbIpb coBepuiaem Yyoeca 0715 Opyeux, MOXHO CMamb NACMbIPEM
cgoell 3wu3HU. Kak? Kak u3BecmHo, 3HaHUe HeKOmMOopPbIX NPUHUUNOB KOMNEHCUPYem He3HaHUe MHO2UX
Bewed. 3mo Hasbisaemca "lloHumaHue 3HaHul" - pazymHocme, Myopocmsb. K Kamezopuu «Ym»
dobassisemM Kamezopuro «Pazymy». B 0yanbHoU YUBUAU3AUUU 2/1ABHOE «YM», BCe XOMAm BCE 3HAMb, d BCE
3HAMb HEBO3MOXCHO. Pa3ymMHOCMb 0aem BO3MOXHOCMb BCE NEPeKpoUMb B CBOK NOJIb3Y: CMAPAMbCS
BCE 3Hamb 6eccMbIC/IeHHO, d NOHIMb BCE BNOJIHE BO3MOMCHO. YMHBbIU B JIyxCy He Boloem, YMHbIU JTyHcy
obolidem, a pasymHbil Xooum mam, 20e Hem Jiyx.

Yimak, BCé omHocumesibHo, NO3MOMY BAXCHO npuydams cebs sudems Cymb C/08, Beuwel,
cobbimull ¢ mpex CMOPOH U HAa Mpex YPOBHSIX. Hanpumep, BCcem u3BeCmMHbIe HeKOHKPEeMHbIe NOHSAMUS,
makue Kak Kpacoma, Xapusma, B/UsiHue, CnocobHocmu, 602amcmBao NPUHUMArOMCS KaK HenoKo1ebumas
cmamuyeckass 0aHHOCMb 0m poxcoeHus, N000bHo npuHyuny A=C, HO euwe Kopoye. @akmuyecku 3mo
00bI4HbIe AP/IbIKU ¢ BYyKBAMU UJIU C/I0BEYKAMU. JTH0AM cB0UCMBEHHO Bewams Opye Ha 0pyea apJsibiKu U
3abbIBamb KMO 3a HUMU cmoum. ApKul npumep momy Kak demu u no0pocmkKu 0b3bisarom opye opyed.
Omcro0a BbIpaXeHue «4mo HanucaHo Ha 1by». YciosHo, «K» - Kpacoma, cHumaemcs, 4mo 3mo JIUYHOE,
npuobpemerHoe ¢ poxoeHus csolcmao. Ha camom desie 3mo COBOKYNHOE MHeHue obuwecmsd o
Kpacome, CKOHUEeHMpPUPOBAHHOE HA 00HOU JIUYHOCMU. [103MOMy BAXHA HE KpAcomd, He BAXeH Cam
yesioBeK, BAXCHO «4MO HANUCAHO Ha n16y». Ko2da obiadaewb KpacusbiM Yeso8eKkoM, mo2da obiadaeub
B/1ACMb HAO BCEMU MeMU, B8 YbUX 2/1d3axX MOm KPAcus. VIHCMUHKMUBHO YyBCMBYS 3Mom NO0BOX, /100U
nbimaromcss  uzbezams OMHOWeEHUd U CAMOBOJIbHO OKA3bIBAOMCA B 00UHOYeCmBse, Mo ecmb
006p0BOJILHO CMAHOBAMCA XepmBol. 2o KOHKPEemMHbIU NPUMEP MOo20, KAK U3HAYa/IbHOe YNnpouleHUe
npusodum nocsedyrowiels deepadayuu JUYHOCMU u obuwecmad.

AHQI02U4HO, BONPEKU BCEObUIeMY MHeHUID, Ye/loBeK He ecmb JIUYHOCMb, d B3AUMOCBS3b 3-X
cybauyHocmed. Obpamume BHUMAHue, 8 o0uHoYecmae (1) oH Bedem cebs He Mak, Kak 8 KOHMAakme ¢
dpyeumu (2), u mem bosnee He mak, Kak 8 macce (3) irodel. TOHHO MAK@e OMHoWeHUe 00HO20 U MO20 He
yesioBeka K 00HoU u mol e Beuju, cobbimuro, Opyeum IH00SM B PA3HbIX CPEOax 4acmo NOJIHOCMbHO
NPOMUBOPEYUBO, HO CAM 4YesoBeKk 3mo20 He Budum. MoxHO 6bimb UCKPEHHUM NPOMUBHUKOM
npedamesibkcmsa, Npu 3Mmom NPedasams U UCKPEeHHe BEpUMb B CBOK NPEOaHHOCMb. HUKMO He MoXem
OMHOCUMbCA K HAM OOHO3HAYHO, BCE 3aBUCUM OM CUuMyauyuu. Bac mo2ym uckpeHHe sitobums, HO
He3asucumo om cebs, HeHasuoems, NPU 3MOM HEOCO3HAHHO NOCMYNAMb Xyxe 4Yyem spazu. MoxHo
dywiums 8 06bIMbAX 3a60msbi, 61a2UMU HAMEPeHUSIMU NPOBOXAMb B dO U BCE NPEKPACHO NPSMAMb 3a
KpacusbIMu C10B8amu. Jlax;ce npedbss/iss pakmai 8 U0, SMU Gakmbl KAMe20pu4ecku Ommemaromcs,
nosmomy ciedyem 6bimb KpalHe OCMOPOXCHbIM, 3MO OYeHb ONAcHO. /la, Ha JUYO MOXCHO 00emb
MHOX}eCmBO MACOK, HO 3MO He BCe. ECMb ewé 00Ha cmeneHb CIOXHOCMU, KOmopas BCé 0O6bscHAem -3a
Mackamu npsiHemcsl He 00Ha JIUYHOCMb, d MPU, U Y Kax0ol CBOSI NAMSIMb, YPOBEHb SHEP2eMUKU,
subpayud, pexcumos pabomsi mMo32a, nompebHocmu. ObpA3HO BbIPAXAACH, IMO NOXOXEe HA MO, KAK
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ecnu bkl y Yenoseka 6bi10 3 abcositOmMHO 00UHAKOBbLIX asmomobusd. Ha ooHom oH paszbusica ob
peknamHbil 6unbopd, coan 8 cepsuc, nepeces Ha opy2ol. [loOMeHa Npoucxooum MeHOBEHHO, Yes108eK
CamM 3mo20 He 3amedaem, NO3MOMY B e20 2/1a3dx BCE YecmHo. [laxe CO CMOPOHbI NOAUUUU emMy
HeBO3MOXHO NpedbaBUMb 0bBUHEHUE, NOMOMY YMO HA 3MOU KOHKpemHoU MaluHe Hem HU UdpanuHsl,
a 0Byx 00uHakoBbix asmomobusiell ¢ 0O0UHAKOBbIMU HOMepamu B npupode He cyuiecmayem. B
MamepuasbHoOM mMupe 0axe KOHKpemHble npecmynsieHus 0okasams MpyYoHo. Tenepb npedcmasbme,
HACKOJIbKO MO C/IOMHO B HEKOHKPemMHbIX Bewiax u mem bosee 8 camom cebe. [103momy 1H00aM Npouse
BCE ynpowiams, NPUYKPAWUBAMb, d HEBLI200HOe ombpackisams. C/iedyem y4umsCs BUdems pedsibHoe,
HavuHas ¢ mesoyed, Be30e u Bo BCEM. T020a NOSABAMCH NPABUJIbHbIE C/108d, Bbl200HbIE COObIMUS.

An2opumm; eciu ecms Ymo-mo 00HO, 3Ha4UmM ecmb 0py2oe, Ha 0CHoBe 0OOUX BbICMPAUBACMCS
mpemsbs, U moeda B UX COBOKYNHOCMU NPOABAAEMCS UCMUHHAS KapmuHd. Kak cmompems Ha
mamepuasibHble 0bbekmsb! C 3-X CMOPOH YYUM Ha4yepmamesibHas 2e0Mempus. B MU3HU C/I0MHee,
Hanpumep Ha yauyax Ml BUOUM Jitodell MAxkumMu Kakumu Mbl XOMUM UX BUOeMb. B omHoweHusx
BCN/IbIBAGM UX CYyXdAa peasbHOCMb, UCXOOHbIU mamepuads, d UCMUHHOe JUUO PACKpbiBAemcs B
UCNbIMAHUSX, co BpemeHeMm. [losmomy 2nasHbIl Kpumepuld B oueHke sodell — 20MOBHOCMb K
ucnbIMaHusm. lNpowedwe2o UCNbIMAaHUs MOXHO HA38amb JIUYHOCMbHO. T020a Ye/108eK eCmb JIUYHOCMb
CO CPOPMUPOBAHHBLIM MUPOBO33PEHUEM.

3akoH. Bcezda ecmb A, B, C. Eciiu Ham npedbsissisgrom ynpoujeHue muna A=C, A uiu C, 3Ha4um 3mo
MaHunyaayus, He xeamaem B. Hanpumep, Y4mo nepsuYHo, aduo uau Kypuua? Ecau oyeHusaemcs Ymo-mo
00HO, Hanpumep, CNPALIUBArOM «0eHbeU 3MO XOPOWIO U/IU NJIOXO», OMBEm He 0yMasi — 3MO JI0X#(b, 3710,
CKopee NpoBoKaAuus, NOMOMY 4YMO He XBamaem 2-X UCXOOHbIX OaHHbIX.  [lpumep npasusibHO20
BbICMPAUBAHUS KOHCMPYKUUU 00HO20 C/I0BA — CMAMYC, YKA3AHHO20 B HA3BAHUU cmamsU. Ecau ecmsb
cmamyc, emy coomsemcmasyrom 0eHbeu, U BMecme 0HU 0e/1arom UMS Yesio8eKkd. Micmopuyecku, 8 nepsoll
yusuauzayuu pabomana gpopmysia umsa-0eHbeu-cmamyc. Yenosek He moe BOpy2 B3IMb UMS KAKO20-MO
yaps u bbimes uUM. Mo celiyac MOXCHO NOKA3aMb Ky4y Cepmudukamos, 00KYMeHmMOoB U BCe NOBepsm B
K020 Xo4ellb, a mo2oa Ydpb OMOXOeCMB/IS/ICA C BCeBbILHUM, bbl/1 NPOOOI@EHUEM HebecHou B1acmu
Ha 3emsie. bes umeHu, 0eHbau U CMmamyc HUYMOo, MAk Kak BCE MOXCHO NomMepsmb M2HOBEHHO. B dyasibHoU
uuBUIU3AUUU pabomasl 3aKoH 0eHbeU-cmamyc-ums. To2da Bce sitobol ueHol cmapaauchb NOJAYYUMb
OeHbeu, Bce bosienu NOUCKOM HeCMemHbIX COKPOBUWY. Tem He MeHee mpeboBaiucb 02POMHbIe YCUJIUS
yma, 4mobbl ¢ HUMU NOJTyYUMb BbICOKUU CMamyc u mo20d e2o UMS, B Ka4ecmsae ymeuleHus, nonaddasio 8
ucmopuro. Ecau bl 3amemusu, 0axce 30ecb 0eHbau camu no cebe He guaypupyrom, 3a HUMU CMoum yM U
3HAHUSA. VIX He BUOHO, NO3MOMY Jiea4e YKpacmb. Be3de u Bo BCEM eCmb MPU CMOPOHbI U MPU YPOBHS
noHumarus. CKosibKo cy0eb bb110 C/IOMAHO U3-3a NPUMUMUBHO20 00HO3HAYHO20 NOHUMAHUS «0eHbU-
Xxopowio». [IpeHebpexceHue 0eHbeamu 3mo 0py2as KpaluHOCMb: Y Yeno8eka Mo2iu bbimb 3Ha4UMbIe UMS,
cmamyc, Ho 6e3 deHez e20 »0as Kpax u 3abseHue. 2 1-m Beke pabomaem 3aKoH CMamyc-ums-0eHbau.
JIlobod mMoxcem nosydums 06WeCMBEeHHO 3HAYUMbIU CMamyc U3Ha4asabHo, C COOMBemCmBYHWUM
UMeHeM, U 8 3aBUCUMOCMU OM UX ypoBHSA bydym u 0erHbeu. Celivac, 6e3 cmamycd, UMs U 0eHbeu HU4Ymo.
lony4aemca cmamyc — 3mMo pasHUUA Mexoy JIUYHOCMbIO U 0ObIYHbIM Ye/108eKOM, He-JIUYHOCMbIO,
YesI0BeKOM C HeC(hOopMUPOBAHHBLIM MbiuileHueM, 6e3 MupoB8o33peHuUs. Ima pa3HuUud ompaxaemcs 8
0bwecmBeHHOM NOSIOHEHUU JTUYHOCMU.

BbiB0OO: Hem CcMbIc/1a ¥oamse Yyoec, nosy4ulib mpazeduu, bpams B1acme B pyKu, ee ombepym,
00Ka3bIBAS Ybt0-MO HeNpasomy, cam CmaHeuwlb 0bBUHSeMbIM. Ymob BbiXUMb B HOBbIX peasiusx 2 1-20
BeKd, HamM ocmaemcs Y4umbcs 0enams, C030asams, MBOPUMbL KPACOMY, XApusmy, CnOcobHoCcmU,
OMKPbIBAMb YMY HENOCMUXCUMbIe 602amcmBa HOBO2O YPOBHSA. Ha camom desie Mbi euse No-HacmoAwemy
He »u/u, a 0aHHAas Cmamas eCmb Cambili KOpomKUl Nymb K Hed, K Hacmosawel HU3HU.

3. lpakmuka.

Kak 6bi710 CKA3aHo paHee, camoe 21asHoe colcmBso 60/ibWUHCMABA aded — 3Mo C/1e00BaHue
obcmosmenibcmaam. To ecmb, Mbl U2paem pPoJib NOCAYWHO20 3pUMEsIS, KpacuBo 00eBAeMcCs, Muxo
CUOUM, NOKA3bIBAEM BCeM U3bICKAHHbIE MaHepbl, a Oymaem, Ymo akmepsi 6bIBarom MOJIbKO HA cyeHe U
BomM-Bom nNpedcmassieHue HA4YHemca. B 3mom mupe, HANOJIHEHHOM U36bIMOYHbIM KOIUHECMBOM
HauepaHHbIX npedcmassieHul, Ham He xsamaem, 0a, 0pyeux, npeocmasseHul, Ho mam, 2oe cyeHol
ABJISeMCS HAWA HCU3Hb. VIMEHHO B UX 3epKajie MOXCHO yBudems HAWU MACKU, Wab/ioHbl, HOOCMAamKU,
U Ha4yams Y4UMbCE UMb NO-HOBOMY. Hanpumep, Y Kaxoo20 B 20/108e Ky4a KPAcusbiX U YMHbIX MbIC/ed,
HO, ec/iu Ux NoNbIMAmMbCS BbINUCAMb NOJIYYUMCSH YpOOCMBO U3 HeCKOJIbKUX c/108. Jlrobas npobiema 8
2071086, AHAJI02UYHO, BCE/IeHCKo20 mMacuwimaba, Ho eciu ee 00UH pas yBudems CO CMOPOHbI, OHA
uc4yesHem, U 00 KOHUA HCU3HU HU OOUH Yesl0BeK B MUpPe He CMOXem ee 0J1 Bac co30ams, 0ax)e nodymams
He cymeem. Mhbi 3HaeMm, Ko20d BeCb MUP NPOMUB HAC, BOBPEMs NPOMSAHYMAs 00HA PYKd, BOBPeMs
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CKA3aHHOe 00HO C/10B0 CNOCOOHBI ONPOKUHYMb MUJIJIUOHbLI BPA20B, MUIIUAPObI Npobem. []a, Ho HUKo20a
B HCU3HU Mbl 3020 He UCNbIMbIBAJIU. JToOU cMepmesibHO 60SIMCs ypoHUMBb B 2/1a3ax obuecmaa cssmod
obpas csoell 0emosepcuu. Kozda Yesosek moHem 8 npobsiemax, oH He nodaém Budd, a Ko2dd Kmo-mo
npoms2usaem pyKy NOMoUWU, OH XUMPO NPUHUMAem eé, Ho NOMOM ONIMb He N0O0aém Buda. [1asHoe -
He YpoHUMb «CBOE SIUL0». Pewiums 3my ouemMmMmy NOMOXEem BbipaxceHue Apxumeda: datime MHe moYKy
0NOPbl, A NepesepHy Mup. HyxHbI makue UMeHHo ONOPHbIe NPeoCMAasaeHuUs, Ymob Kak NpUBUBKU, 0OUH
pas cpabomasiu u 00 KOHUA XU3HU, YMob HUKMO 0ax3e NodymMams He NOOYMAasa NPUHUHUMb BAM BPEO.
Toeda u He npudémcs 0esiame BUO, YMO BCE XOPOWIO.

Teamp u KuHo co30arom xopowiue o6pasbl B HAWUX 20/108AX, NCUXO02U U BPAYU YCMPAHSHOM
nJioxue, npuxo0sm HoBble, a cumyauus He yayduiaemcs. Cymb He MeHsemcs, NOMoMy Ymo 3epmsda
ocmaemcs Xepmasol, MeHsHMCs MOJIbKO 0ekopauuu. B4epa oHa Bcem 00B8epsi/ia, Ce200Hs HUKOMY He
Bepum, a 3asmpa Bepum BCemy, NOMOMY YMO BCe MAK 20BOPSM. TOMY, KMO pedsibHo Xo4em Ha4ame
UMb, Npeocmoum 3adayd y4umbCs U2pdmb CBOU POJIU U CMAMb AKMEPOM CBOEU  HU3HU.
OO0HOCMOPOHHUL NOOX00 U B 3MOM BONPOCE COCMOUM B YybexcoeHuU, Ymo Hay4umbCs 4emy-mo MOXCHO
MOJIbKO y cedbix 60podamabix yMyOpeHHbIX ONbIMOM XU3HU Cmapues. Ec/iu ecmb 00Ha KpalHOCMb, eCmb
dpyeas, a UMeHHO, Y4UmbCs MOXCHO Uy 0emedl, u2pas ¢ HUMU B8 UX U2pbl. Ha pasau4yHbIX NPA30HUKax, 8
20CMSAX, BCMPEYax B0JIbHO-HEBOJIbHO 2-3 pa3a B 200 Mbl C HUMU CMasikusaemcs. Ymob noHImb Cyme,
00H020 pasa docmamoyHo. 3amembme, pooumesiu mackarom demel ¢ cobol KAk KyKJibl Ha BbICMABKU.
Ha makux scmpeyax nod CMPAxoM HAKA3dHus 0emel npuy4usarom Becmu cebs NnpasusibHo.
los3pocsies, OHU B cmpaxe mak cebs u sedym, se3oe, byomo pooumesu psdom. Kak secmu cebsa no-
0py20My, OHU He BUOe/IU, NO3MOMY OM3epKaauBarom pooumesed. Apopusm: Kak He socnumsisali demed,
OHU cmaHym sawel Konued. Tpemud was, NOCMeNeHHo Y4UmbCA U2pdmb B3POC/IbIe UePbl CO CBOUM
OKpYM#CeHuem, mo eCme nepecmpausams cuyeHapuu. ObuweHue co Bcemu, Ha4uHas co CmaHoapmHo2o
npuBemcmaUs, NPOCOIHAeMCs N0 CMAHOAPMHbIM CUEHAPUSIM.

OnacHocma /110600 U2pbl, COCMOUM 8 MOM, YMO, BOBIEKASICh B HEe Ye/I0BeK MOXem HACmoJIbKo
BMUMbCSA B POJib, YMO MOXCHO NOMeEPSMb CBOH UOHMUYHOCMb. [IpumMep momy, BCem U3BeCmHbIU
MopemMHbIl SKCnepuMeHm. Ham Kaxcemcs, Ymo HU3Hb dKmepos MUpoBo20 MAacwmaba npekpacHd, a Ha
camom oesie, Kak scezda, 8Ccé Haobopom u 20pasdo c/ioxcHee. LLlymums, mposiiums, NPUKA/IbIBAMBCS,
makxe Kak u Jsrobas uepa, umeem HeBuOUMbIe HPABCMBEHHbIe 2pAHUUbl, Ko20d HeonbIimHbIU,
nepecmynas ux npespawiaemcs 8 MaHbAKa, Uiu CMAaHOBUMCS KyKa0U 015 bumes, uau Xepmaol CBOUX
wymok. Jlaxe o0Ho 6e306udHoe C/10B0 MOXem nNpuBecmu K HenonpasumbiM Noc/iedcmsusam. Kak
20BOpUMCS, 3a NJioxue de/sida uHo20a Npowarom, Ho, B 3MoM Mupe, HU 00HO dobpoe deslo He 0Cmasaock
6e3HaKkasaHHbIM. EQUHCMBeHHbIU cnocob obolmu 3mu onacHoOCMU, CMAapamacs B0 BCeM bbimb Yymb
Huxce 1106020 BCMpPeyHo20. Ha npumepe ¢ dembMuU He CMOouUm CMeCHAMbCA bbimb HUXe Ux. MoxHO
u2pame poJib, YMO Bkl YyMb 2/1ynee Ux, Uu HauepaHHo NOKA3bIBAMb CepbE3HOCMb, 2/1aBHOe COb/1H0amsb
2PAHUUbI U 0epXambCa NPUHUUNG "He Haspedu". [lemu camu mMHo2omy Bac Hay4am u 6yoym 6,1a200apHb!
B8aM 00 KOHUA HCU3HU (NOHAMHO, OHU BAM HUK020d 06 3MOoM He cKaxcym). Yesosek pa3susaemcs moJibKo
B cpede, 20e BCe BOKPY2 He20 YMHee, CNOCObHee, Bbile, CUibHee. PA3HOCMb NOMEeHYUanos daem 3Hepeuro
019 Bawux docmuxceHul. 3Ha4um, camas Bbl200HAs poJib, 3MO POJib BEYHO20 Y4eHUKd, cmydeHma no-
MU3HU, KOMOpPo20 HUKMO Bcepbe3 He socnpuHumaem. OH, Kak pbiba obxodum sce ocmpsle yesbl U
npenamcmasus, a oMmcymcmBue KOHKYPeHmMos8 2apaHmMupOBAaHHO NOKAXem cambili Kopomkul nyms K
00CMUMCeHUKO CHACMBbS, KAK B CKA3KAX.

«BbI 3aCyxuUIu BCE MO Xxopoulee, YmMo ¢ Bamu npousoltidem!»
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The modern stage of development of human civilization constantly confirms the law of constant
increase in the rate of social progress. The process of formation of industrial society, which began in the
late 18th - early 19th centuries, then transformed into post-industrial, and then into technotronic (E.
Toffler), informational, clearly shows the importance of changes in the material and technical basis of
society for subsequent transformations of all its components.

The industrial revolution of the 19th century not only created fundamentally new productive
forces. It also resulted in changes in the social structure of society, the emergence of new social groups,
the formation of a new political picture of the world and the emergence of new ideas and trends in
spiritual life. During this same period, an intensive process of formation of a global (on a planetary scale)
civilization system began. Countries that previously had little contact with each other establish new per-
manent connections and relations, becoming closer to each other.

The middle and the second half of the 20th century are marked by the development of the scientific
and technological revolution. Qualitative transformations of productive forces change the entire way of
life of people. Changes in the social and political spheres turned out to be so great that under the auspices
of the UN special research programs were developed, the purpose of which was to understand and ana-
lyze the social consequences of the scientific and technological revolution in various socio-economic sys-
tems. However, after about 30 years, humanity again enters a period of fundamental civilizational trans-
formations - the information society begins to form. The creation of the Internet and the production of
personal computers turn out to be truly revolutionary factors. Back in the early 90s, the purchase of a PC
in the CIS countries was available only to organizations. But literally in a few years they become an inte-
gral part of the life of every family. Their inclusion in the global network makes it possible for everyone
to constantly contact other countries and continents. And all this is a short period of time on the scale
of one person’s life. Therefore, it is obvious that both the speed and depth of changes within the infor-
mation society significantly exceed what humanity has encountered before. The formation of the system
of infocommunication technologies determines the emergence of a truly global in scale, constantly func-
tioning and including literally every subject of the planetary "thinking" system.

The system of infocommunication technologies as an initially technical component quite quickly
begins to show its qualitative differences from previous innovations in the technical and economic
sphere. It does not simply enhance the capabilities of society in its interaction with the world - it begins
to duplicate and enhance those properties of the subject that were previously considered inherent exclu-
sively to man - his cognitive functions. In other words, it goes beyond the technical and technological
processes.

Naturally, initially infocommunication components develop within the already existing compo-
nents of society, allowing them to accelerate and improve. But literally within 10 - 15 years they go
beyond these limits. On their basis, new phenomena appear that were previously fundamentally impos-
sible. And then the next stage begins - purely virtual phenomena arise, similar to those that existed be-
fore.

In the economic sphere, new technologies first allow for a significant increase in labor productivity.
(For example, in design developments, they reduce the time it takes to create a new product several
times.) Then they make it possible to create new economic technologies that were previously impossible
due to their high cost. And finally, "purely virtual” economic components emerge within the global eco-
nomic system. And very quickly this digital economy already surpasses the also high-tech, but traditional
economy in its capitalization.

Similar processes are taking place in all areas of our civilization, on a planetary scale.
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The system of infocommunication technologies changes the geographical map of the world that is
familiar to us. The latter, in addition to the existing physical, economic, political components, must be
supplemented by information transmission lines, communication nodes, and information storage cen-
ters. And in a number of cases, this element of real geography, in which a person exists, turns out to be
more important than the rest.

A virtual economy emerges, which often does not even come into contact with other economic
processes, functioning independently. New social communities emerge on the basis of the Internet, the
number of subjects in which already exceeds the population of the Earth. Virtual mechanisms arise that
regulate political processes. And, finally, a virtual spiritual sphere develops, where its own ethical, aes-
thetic, legal and other norms are already present, which have no direct relation to real life, functioning
only within their own framework according to their own laws.

Thus, since the system of infocommunication technologies, as noted earlier, enhances and repro-
duces, in a number of cases, the cognitive functions of a person, it also begins to display the processes
and phenomena with which it interacts. A virtual image of objective reality emerges. In other words, with
the help of the ICT system, it creates another area of reality. And, since this process involves not a sepa-
rate subject or group, but humanity as a whole, a virtual model of all components of the surrounding
world is formed. The previously existing reality is, as it were, doubled. This mechanism is similar to human
consciousness, which creates a subjective image of the objective world, its own model of the world. How-
ever, the subjective reality that is formed by an individual exists primarily within the limits of his con-
sciousness. He can obviously exchange its individual components with others. However, these mecha-
nisms of mutual exchange have certain limits.

And the system of infocommunication technologies fundamentally increases these possibilities and
even, in the ordinary sense, eliminates them altogether. Everyone has the potential to directly contact
all of humanity and influence it. Moreover, information placed in a virtual environment does not disap-
pear along with the disappearance of its source, but is preserved. Consequently, civilization generates a
new product that is necessarily included in all spheres of society, becoming its integral element. A specific
subject may not interact with this sphere at a certain time, but it is supported by all other inhabitants of
the planet. Therefore, the virtual environment acquires a certain independence in relation to a specific
individual, acquiring, in relation to him, the properties of objective reality. This new component of reality
acquires a certain independence from the factors that generate it. Becoming a component of the world
surrounding a person, it can already be placed between a person and the objective-practical reality. The
subject begins to interact with objective reality through the tools of virtual reality. In modern conditions,
a person has the opportunity not to contact other members of society and social structures directly at
all, but at the same time provide himself with everything he needs. You can work remotely, receiving
assignments online and a salary on a card. Furthermore, you can order everything you need online, take
virtual trips around the world, etc. Virtual reality seems to replace objective reality. It is clear that objec-
tive reality does not disappear; a person, in principle, cannot exist outside and without it. But a specific
individual may not be aware of this, continuing to exist in the virtual world. And this “world” causes
significant changes in him. A social person of the information society experiences transformations in the
functioning of the biological body, in cognitive properties, in personality characteristics and norms of
social behavior [1]. And many of them, obviously, are negative. These new properties are already recorded
empirically, but the reasons for their appearance and possible ways and means of minimizing their neg-
ative consequences for humanity have not yet become the subject of in-depth study.

Consequently, the physical, objective-practical shell of the Earth, in which human civilization arose
and developed, was supplemented by a virtual shell. A "noosphere” ("sphere of reason”) literally arose,
the theory of the formation of which was developed by V.I. Vernadsky [1]. Its emergence is not a random
process. It was the result of the action of general laws of the development of the Earth, all its components
- inanimate nature, living nature, human society. And at the present stage, a single global "cognitive"
shell has formed on the planet, that is, the Earth has become an "intelligent planet”. Accordingly, its
cosmic "status"” has changed. It has ceased to be just an object of the Universe, which passively perceives
external influences. Such a transformation of the planet allowed it to go beyond its own boundaries. The
Earth acquired the properties of a subject, actively and purposefully interacting with space, cognizing it
and already beginning the transformation of the adjacent parts of the latter.

It is clear that the term “reasonable” in the sense of “correct”, “useful for man and humanity” is
not applicable to all components of the global noosphere [2]. But, at the same time, it is obvious that this
phenomenon of human civilization is integral and has its own specific laws of development. Therefore,
its comprehension should be truly systemic, with the identification of general fundamental patterns and
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analysis of their manifestations in various specific areas. Then it becomes possible to predict probable
trends in the development of the information society and minimize potential negative trends. Otherwise,
misunderstanding and failure to eliminate common problems will lead to the fact that a person will en-
counter their manifestations hundreds of times when trying to solve specific issues. And the task of this
systemic comprehension of virtual reality as a component of civilization is, in our opinion, extremely rel-
evant.

It should also be noted that the formation and functioning of virtual reality not only poses another
historical challenge to humanity. This component of reality also creates new opportunities for solving
emerging problems, both within it and in other structural components of civilization due to the develop-
ment of virtual reality; it forms mechanisms that did not previously exist within human society. It is obvi-
ous that certain social processes develop differently in different countries - in some they have already
reached a sufficient degree of formalization for a full-fledged analysis, while in others they are only just
emerging. In this case, the opportunities for information exchange provided by the ICT system make it
possible to almost instantly study and comprehend the processes occurring in different regions, use the
accumulated experience and build activities in some countries taking into account the trends that have
already manifested themselves in others.

Thus, the evolution of the technical and technological component of human society leads to the
formation of a system of infocommunication technologies. This component of society has a paradigmatic
effect on all civilization processes, creating a new virtual reality and transforming a person included in
it. This additional reality brings to life a whole series of problems in all spheres of public life, but, at the
same time, it also creates mechanisms that provide new opportunities for their solution. However, in
order for this process to be successful, a comprehensive systemic analysis of the essential properties of
virtual reality is required.
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Abstract

In the context of rapid development of artificial intelligence technologies and microservice
architecture, classical software development methodologies — Agile, DevOps, and Lean — face
the need for deep conceptual adaptation. This study does not aim to develop software solutions,
but offers a theoretically substantiated integration model based on the analysis of modern prac-
tices and scientific sources. The focus is on the intellectualization of DevOps, the unification of
DevOps and MLOps into a single pipeline X system, the clarification of Lean principles in an ecolog-
ically and computationally rich Al environment, as well as the transformation of competencies and
organizational culture. The substantiated methodology combines a systematic literature review,
conceptual modeling, and case analysis. The proposed results form the basis for further applied
research, as well as practical recommendations in the field of sustainable, automated, and adap-
tive development. The article contributes to the formation of new thinking in engineering and
management practices based on the synergy of human and machine intelligence.

Keywords: Agile, DevOps, Lean, MLOps, artificial intelligence.

Introduction: At the junction of technological eras, when software systems cease to be just code
and turn into complex self-learning organisms, there is a need for a deep revision of the usual methodo-
logical foundations. Traditional approaches, once revolutionary - Agile with its flexibility and iteration,
DevOps with its focus on continuous delivery and Lean as a philosophy of eliminating losses - are increas-
ingly proving insufficient in the face of new realities, where the main role is played by intelligent agents,
autonomous pipelines and distributed microservices [1, p. 2]; [4, p. 3].

If earlier the development cycle could be compared to a well-oiled production line, today it is a
dynamic ecosystem in which people, algorithms and infrastructures interact, each change in which gen-
erates a chain of mutual adaptations [2, p. 17]. The introduction of artificial intelligence into the soft-
ware life cycle does not simply add new tools - it transforms the very essence of processes: from decision-
making to quality assessment [11, p. 5]. Microservice architecture, in turn, destroys monolithic structures
and requires new forms of organizational and technical thinking [13, p. 3].

In this context, it is not so much the creation of new methodologies that is relevant, but rather the
deep adaptation of existing ones. We are entering a phase where methodologies are becoming “liquid” —
capable of adapting to high-speed, self-changing and intelligent systems [14, p. 6]. The article you are
holding before you is an attempt not only to analyze, but also to outline the direction of development of
this transformation. There will be no code here, but there will be a concept. There will be no architectural
scheme here, but there will be an architecture of thought.

The study aims to identify and substantiate those elements that enable Agile, DevOps and Lean to
evolve: from a set of practices to an intelligently adaptive environment in which the software of the
future is created [3, p. 7], [15, p. 2]. It is in this intellectual plane that the main innovation is born - con-
ceptual models, new roles, refined metrics and cultural patterns that can ensure not just technological
superiority, but also sustainability, transparency and meaning in the context of digital acceleration [8, p.
4], [7, p. 6].

1. Theoretical basis

The concepts of Agile, DevOps and Lean form a solid theoretical basis for modern software devel-
opment practices [12, p. 1]. Agile sets values and principles based on iterativeness, adaptability and hu-
man-centricity. These approaches are born from a culture of flexibility, where rapid response to change
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and close interaction between the team and the customer allow for the formation of a valuable product
step by step [2, p. 21]. When developments acquired a large scale, the DevOps model came to the fore -
a kind of continuation of Agile, aimed at optimizing the "code-environment" cycle through continuous
integration, delivery and operational practices, with an emphasis on fast and high-quality delivery of
value [3, p. 5]; [11, p. 4].

The next level of evolution was the Lean philosophy, which came from Toyota production and pro-
vided a methodology for eliminating waste and optimizing processes [2, p. 55]. In the context of devel-
opment, Lean focuses on eliminating muda, enhancing feedback, delayed decisions, and creating holistic
systems where the cost component of labor and resources is minimized, and the meaning and autonomy
of the team is maximized [6, p. 3]. Consequently, DevOps is considered a synthesis of Agile, Lean, and
ITSM elements - it is a closed cycle of introducing changes, increasing efficiency, and maintaining control
[13, p. 4].

The current technological reality — saturated with artificial intelligence and microservices —
poses challenges that force us to reconsider this stack of methodologies [4, p. 8]. Firstly, Al introduces
intelligent agents — they can perform Cl/CD management, generate configurations and test scenarios,
thereby changing the nature of the development and quality control phases [1, p. 6]. Secondly, the mi-
croservice architecture, organized on the principle of distributed and self-sufficient components, imposes
new requirements on version control, monitoring and integration — and Al, in turn, is able to simplify
synchronization and verification of interdependencies in real time [5, p. 3]; [10, p. 4].

Thus, the theoretical basis consists of three interrelated elements:

Component The gist The Impact of Al and Microservices

Agile Reduced iterations, self-organizing teams, Need automation of requirements generation and de-
flexible requirements ferred decisions

DevOps Release Continuity, Cl/CD, Infrastructure as Intellectualization of processes, introduction of quality
Code (laC) control of models

Lean Elimination of waste, optimization of value Rethinking Latency Metrics, Waste-analysis and car-
flow, efficiency metrics bon-footprint

By moving from a simple Agile + DevOps + Lean synergy to Al integration-pipelines and micro-
service delivery, there is potential for rethinking each of these pillars. In theory, we see Agile becoming
a platform for intelligent agility, DevOps becoming an environment for Al-automation, and Lean is a
concept aimed at balancing value, quality and sustainability [4, p. 5]; [13, p. 4]. This revision requires a
conceptual reconstruction of each methodology, taking into account new technological conditions [1,
p. 6].

2. Innovative research directions

2.1 Intelligent DevOps

Developing the theoretical basis, we now turn our attention to the first innovative direction - the
intellectualization of DevOps. The presented analysis reveals the potential of Al in the DevOps
garb-conveyors, without technical implementation, but with the disclosure of novelty [14, p. 3], [11, p.

2].

Integrating Al into DevOps involves implementing machine learning and predictive analytics at
key stages of Cl/CD. Today, tools can already predict the success of builds, identify anomalies, and even
initiate automatic rollbacks, reducing downtime and increasing delivery reliability [3, p. 9] [15, p. 5].
This allows us to view DevOps not just as an automated conveyor, but as a self-regulating system with
“smart” agents capable of adapting to changes in the internal and external environment [1, p. 10]; [6,

p. 3].
Key areas within the framework of intellectualization can be identified:
Direction Description

AI-Cl/CD optimization Al estimates the probability of build failure, prioritizes tests, and selects relevant configura-
tions during deployment

Predictive monitoring and Based on logs and metrics, ML identifies possible failures, initiates auto-correction or de-

self-healing layed rollback without human intervention

Intelligent Code Review and | Al automatically analyzes code quality and vulnerabilities, suggests improvements, reducing
Security human errors

Scientific research confirms the effectiveness of such practices. Thus, an architecture for using
models in DevOps automation is shown in the concept of a model-oriented approach to process planning
[1, p. 7]. In another example, DeepOrder, deep learning helps rank tests and speed up Cl-cycles, reducing
the time to identify errors [3, p. 6]. It has also been proven that LLM models can automatically generate
Cl configuration files (for example, for GitHub Actions), which dramatically reduces manual labor when
setting up pipelines [4, p. 9]; [11, p. 4].
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The novelty of this direction arises from the conscious identification of new phases and roles within
DevOps-methodology. The following concepts are rational:

* Adding Al-phases— stage «Al-analytics”, where the historical context of the conveyor is collected
and analyzed for adaptive change of the next cycle [14, p. 5], The role of Al-operator— a virtual agent
responsible for monitoring, diagnostics and escalation [6, p. 4]+ Lean-focus on efficiency— Al-metrics
(response time, prediction accuracy, number of automated fixes) become DevOps indicators-productivity
[2,p. 19];[8, p. 6].

2.2 Integration of MLOps and DevOps

Moving from the intellectualization of DevOps, we are faced with the need to combine the pipe-
lines of classic software development and the life cycles of machine learning models. This combination
represents a new direction aimed at overcoming technological and organizational barriers between
teams [13, p. 3].

MLOps as a discipline has evolved under the influence of DevOps, adapting to the specific needs of
models - additional stages of data preparation, training, validation and monitoring [5, p. 5], [15, p. 2].
However, traditionally MLOps and DevOps are implemented separately, which leads to “leftovers” in the
overall software and ML supply chain: duplication of tools, disparate stages and reduced efficiency [6, p.
21 [7, p. 3].

Conceptual core of integration

Aspect DevOps ML Ops Integrated model

Artifacts Code, assemblies, Data, models, hy- Unified registry of artifacts: code + models + data
configurations perparameters

Cl/cD Build, test, deploy Cl/CT/model setup A shared pipeline where a change in code or data triggers a

pipeline full cycle of development, training, and deployment

Monitor- Uptime, latency, Drift, accuracy, A/B General monitoring system via Grafana and Prometheus, dis-

ing rollbacks tests playing software and ML indicators simultaneously

Teams Virgos and ops DS, MLE, DevOps Cross-functional teams sharing goals, tools and processes

In this model ML-the model is considered as an artifact equivalent to code. Such unification leads
to a reduction in fragmentation, an increase in traceability and consistency of processes [4, p. 6]; [13, p.

4].

The path to integration includes:« Unified Cl/CD-pipelines: code triggers not only the build, but also
the retraining of models when data is updated [3, p. 7]:* Unified infrastructure: use of containers and
Kubernetes for all components of the system [11, p. 3]:* Shared metrics and monitoring: simultaneous
tracking of infrastructure metrics and model quality indicators [15, p. 4]+ Collaborative culture: joint
workshops and cross-training between data-engineers, DevOps-engineers and developers [6, p. 5].

Such practices have already formed the basis of recommendations by large companies, including
Netflix and Uber [13, p. 5].

The novelty of this direction is manifested in a number of theoretical and conceptual aspects: 1.
New pipeline level — creation of pipeline X, combining Cl/CT/CD for applications and models, based on
a single registry of artifacts [1, p. 11]; 2. Extended version storage period — tracking code, data and
models at all stages using metadata and registries [14, p. 6]; 3. Shared observability — software perfor-
mance metrics and model results are displayed on single dashboards for comprehensive analysis [7, p. 4];
4. Common work culture — development of common rules, SLA, security standards and change manage-
ment for all development participants [2, p. 23].

Mixed studies confirm the practical importance of integration. For example, the work of DSR and
J. Mathew describes improved collaboration, faster deployments, and reduced errors when DevOps and
MLOps practices collide [3, p. 10]. This points to the scientific value of new integration practices, even in
the absence of practical development [6, p. 5].

2.3 Lean Clarification-principles in Al-Wednesday

Developing the theme of DevOps and MLOps integration, we move on to clarifying Lean-principles
adapted for an Al-rich environment-technologies. Transforming Lean in this context requires expanding
traditional ideas about waste, adding new metrics and reconsidering approaches to sustainability, quality
and value flow [5, p. 3], [8, p. 5].

The Lean material originated in manufacturing and is extended to IT through the idea of eliminat-
ing waste, continuously improving and creating value for the user [12, p. 1]. In the classical understand-
ing, seven types of waste are distinguished - from "unfinished work" to "defects" [2, p. 58]. However,
Al-The environment introduces new sources of inefficiency: excessive consumption of computing re-
sources, preparation of redundant data, energy and environmental costs associated with training and
inference of models [9, p. 2]; [10, p. 4].
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The changes concern four key areas:

Lean con- Traditional approach AlLean clarifications

text

Waste Redundant code, tasks, de- | Formation of newwaste: retraining models, unnecessary data, energy costs
fects

Metrics Cycle time, WIP, defects CPI (Carbon per Inference), MCI (Memory Cost Index), CO=-training traces

Value Flow | Kanban-boards, pull-model | Accounting for "green flow" with minimal waste, visualization of the environ-

mental budget
Culture Kaizen, respect for people LeanAl mindset: continuous iteration, ethics, environmental responsibility

Scientific publications on Green Algorithms demonstrate how to measure the carbon footprint of
computations [5, p. 4], and Eco2Al offers a toolkit for tracking COz-emissions in ML-models [10, p. 3]. On
the other hand, studies reveal that the use of LLM-assistants, although it speeds up development, can
significantly increase the carbon footprint - on average by 33 times [9, p. 2].

LeanAl offers a shift in thinking: “Al is rocket, Lean is fuel” — striving not just for innovation, but
for smart, sustainable growth [8, p. 5]. This gives rise to new practices: * LeanAl implementation awaits
automated analysis of losses at the data and infrastructure level [7, p. 3]; * regular “ecoretrospectives”
with energy and CO: analysis [10, p. 4]; « process KPIs include not only speed and quality, but also sus-
tainability [6, p. 6].

Lean Clarification-principles in Al-environment shifts conceptual responsibility for waste, metrics
and development culture onto six axes: economic, environmental, technical, social, ethical and manage-
rial [12, p. 2]. This transforms Lean from a set of practices into a philosophy capable of ensuring sustain-
able development of software systems in the context of rapid growth of Al-technologies [2, p. 60].

2.4 Competencies and culture of the organization

Continuing the development of the topic, we move on to the fourth component - competencies and
culture of the organization. This part reveals how exactly professional skills and organizational aspects
change in an environment where Al and microservices become an integral part of DevOps and Lean pro-
cesses [4, p. 7].

In a rapidly changing digital landscape, DevOps-the engineer becomes not just a technical special-
ist, but a bridge between the code, the operating system and analytics [11, p. 5]. To work effectively in
the conditions of Al-environment requires advanced skills - from a deep understanding of scripting and
containerization to the ability to interact with machine learning systems and ensure the security of mod-
els [3, p. 8]. At the same time, a successful specialist must have high communication skills, proactivity
and flexibility, which is confirmed by sources on soft skills in DevOps-practices [14, p. 4].

The DevOps organizational culture is traditionally built on the principles of openness, collabora-
tion, and continuous learning, where process transparency and trust between teams are seen as the key
to productivity [13, p. 5]. Transition to Al-oriented environment forces it to expand. Al becomes an active
participant - a "participant” in decision-making, and not just a tool. In this context, a cultural model built
on trust, collective responsibility and sharing of innovative initiative plays a key role [6, p. 5] [15, p. 3].

The set of necessary elements can be represented as follows:

Component Description

Technical skills knowledge of Al/ML (AlOps), containerization, laC, monitoring, security
Social skills communication, cross-functionality, proactivity, training
Organizational values trust, transparency, shared responsibility, innovative leadership
Pedagogical infrastructure | availability of programs for upgrading skills, cross-training, mentoring

Organizations where DevOps engineers and ML specialists work closely together are moving to a
flexible team structure: cross-functional cells, platform groups, and competence centers, which ensures
optimal communication and skill development [13, p. 5]; [6, p. 4]. In addition, the success of DevOps
adaptation in the context of Al is associated with cultural resilience - the ability to implement changes in
a structured and conscious manner, avoiding fragmentation and overload [2, p. 61]; [4, p. 8].

The pursuit of innovation requires a special kind of leadership approach — innovation leadership. A
new type of leader not only stimulates creativity, but also creates a safe space of acceptable trials in
which Al components and people can synergize [14, p. 6]. It is through the combination of technical com-
petence, a culture of trust and innovative thinking that an organized environment is formed where Al
becomes not a tool, but a means of collective creativity [15, p. 3].

3. Research methodology

To achieve the goal of identifying innovative directions for adapting methodologies without prac-
tical implementation, a combined systematic approach is used. First, a systematic literature review is
planned based on the proven SLR methodology. The process includes a clear formulation of questions
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(PICO/PICo), a detailed search in scientific databases (Scopus, Web of Science, arXiv), subsequent selec-
tion of publications by relevance, extraction of key data and their critical synthesis [1, p. 2]; [3, p. 5].

Next, the technical and profile aspects of the integration of DevOps, MLOps and Lean are analyzed
in several stages:

Stage Action Target

Formulating ques- | What is typical for Al-intellectualization? How are metrics and | Clarification of the direction of litera-

tions roles changing? ture search

Search and Ex- Metrics analysis, pipeline description, cognitive models - data | Collection of empirical and concep-

traction structure extraction tual examples

Critical analysis Comparative synthesis of practices and identification of gaps | Building a basis for hypotheses about
novelty

Then the Design Science Research (DSR) method is applied, focused on the development of concep-
tual models - the artifacts are not software solutions, but integration models and interaction schemes of
methodologies and roles [1, p. 5]; [4, p. 6]. They are created within the framework of the iterations “de-
velopment - evaluation - reflection”, while the sources of evaluation are documents and case descriptions
of implementations from global practice [13, p. 4]; [14, p. 3].

The empirical aspect is implemented through qualitative case studies based on infographics and
reports from companies where Pilot is observed-projects combining DevOps and MLOps [3, p. 10]; [6, p.
4]. An in-depth comparative analysis of these cases will allow us to verify the validity of the proposed
models and adaptation schemes.

At the same time, the mixed-methods approach, which combines SLR, DSR and case studies, pro-
vides a comprehensive overview. This approach allows for both the breadth of theoretical context and
the depth of practical examples, while maintaining a focus on the formation of conceptual novelty and
well-founded recommendations [15, p. 4].

In moving on to the advancement of innovative proposals, it is important to note that the research
methodology provides a link between theoretical constructs and the possibility of their verification,
which makes the conclusions not just hypotheses, but well-founded concepts ready for further research
[5, p. 6].

4. Expected results and contribution

The study is expected to identify and systematize key areas of innovation in the adaptation of Ag-
ile-DevOps—Lean in the context of Al and microservices. First of all, a conceptual model will be proposed
— Alintegrated pipeline X, which combines Cl/CT/CD for code, data and models, and turns ML-model
into a full-fledged development artifact, smoothing the gaps between DevOps and MLOps [14, p. 5] [4,
p. 81 [11,p. 5]

The structural results of the study can be presented as follows:

Expected result Description Contribution

Pipeline X architec- Cl/CD integration with data preprocessing, Expands DevOps-practices towards fullstack ML

ture training, monitoring stages support

AlDevOps Kit-met- Suggestion of new indicators (MTTD, MTTF, Expands the assessment of process performance

rics MTTR + CPI, MCl) and sustainability

LeanAl Framework Lean refined-principles: waste-analysis, ecoret- | Provides tools for sustainable development and
rospectives environmental accounting

Roles and Culture Defining Al Competencies-operator, crosstrain- | Assists in the educational and organizational de-
ing velopment of teams

Well-founded case Meta-analysis, prototypes of conceptual frame- | Provides theoretical justification for the proposed

concepts works models

Empirical and conceptual findings will emerge through the following aspects:

e Transparency and consistency. Integrating code, models, and data into a single chain will improve
traceability, reproducibility, and communication between teams, as demonstrated by the practices of
Netflix and Uber [13, p. 5]; [4, p. 6].

e Sustainability and responsible development. LeanAl metrics such as CPl and COz-routes will allow
us to evaluate the effects of developments from the point of view of environmental and economic costs
[5 p. 4] [8 p. 6] [10, p. 3].

e Improving team interaction. The proposed roles and crosstraining practices contribute to
increased efficiency and reduced fragmentation, as noted in the research of DSR and J. Mathew [3, p.
10] [6, p. 4].

Theoretical contribution consists in the formation of a system integration model combining
DevOps, MLOps and Lean with an emphasis on Al and microservices - this is a significant step from em-
pirical practices to scientific justification [1, p. 11];[14, p. 5]. Such a contribution allows us to take a fresh
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look at development methodologies, providing a basis for subsequent applied and experimental work [135,
p. 3].

Practical value consists of recommendations for organizations: the use of the proposed models will
allow the formation of a single DevOpspipeline, reduce waste and carbon footprint, and increase the
speed of Al inference-functionality into operation [7, p. 3]; [11, p. 4].

Finally, directions for future research will become obvious: development of CPl and MCl measure-
ment tools, creation of pipeline X editors, standardization of Al roles-operators, as well as an empirical
assessment of the effectiveness of LeanAl-methods [9, p. 2] [12, p. 2].

Conclusion

In conclusion, we would like to emphasize that the analysis revealed a critical need to transform
Agile, DevOps, and Lean methodologies in the context of the rapidly growing influence of Al and micro-
service architecture [2, p. 62]. The transition from existing practices to new concepts required a system-
atic review: from adding intelligent phases and automated agents, through integrated pipelines, to envi-
ronmentally oriented metrics and revising the organizational culture [6, p. 5]; [14, p. 6].

As a result, it was proposed:

e Conceptual model of pipeline X, where code, data and models are run together through
Cl/CT/CD, creating a single software and Al lifecycle-components [4, p. 8];

e Lean Extension-principles: introduction of new waste-metrics (CPl, MCI), the practice of
ecoretrospectives and “green” value streams [5, p. 5];

e Rethinking Roles: the emergence of Al-operator, crosstraining, culture of shared responsibility,
innovation leadership [14, p. 3].

The main result is a methodological ecosystem capable of covering all stages of Al-developments
without practical implementation of the product, but with clearly stated development directions. This
ecosystem allows for technological, environmental and organizational challenges to be taken into ac-
count, which significantly expands the methodological toolkit and lays the foundation for subsequent
empirical and applied research.

As a result, the result of the article is not just a theoretical description, but the construction of a
conceptual field that includes models, metrics and cultural practices, ready to become the starting point
for the next stage of research and implementation.
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Abstract

The article is devoted to the transformation of the aerospace engineering profession under
the influence of artificial intelligence (Al). It examines the change in the engineer's role — from an
executor to an integrator of intelligent systems — and emphasizes the need for interdisciplinary
training, including programming, modeling, and working with digital twins. Particular attention is
paid to practical projects, educational programs (including MAI), strategic growth within compa-
nies, and the importance of personal resilience in the context of Al. It is concluded that a future
engineer is a specialist who is capable of not only using Al, but also forming the architecture of
hybrid systems, acting as a system architect and coordinator of machine agents.

Keywords: aircraft manufacturing, engineer of the future, artificial intelligence, interdisci-
plinarity, sustainability.

Introduction

In recent decades, the world has witnessed the rapid growth of artificial intelligence (Al), which
has evolved from a concept for laboratory experiments into a key driving force behind the transformation
of all high-tech industries [1, p. 1; 3; 19]. One of the most sensitive and at the same time promising areas
of its application is the aerospace industry [6; 16, p. 3; 19]. It is here that the precision, reliability and
complexity of engineering solutions reach their peak, and the cost of an error can be commensurate with
the loss of human life or billions in damages [16, p. 4]. Against this background, the rapid introduction of
Al is becoming not just a technical innovation, but a strategic factor changing the very essence of the
profession of an aerospace engineer [1; 3; 34].

Artificial intelligence in aerospace today is not a hypothesis, but a reality covering a wide range of
areas: from automation of design and production processes [7; 8; 11], to flight control, analysis of data
from orbital platforms and predictive maintenance [6, p. 2; 17]. Moreover, the development of machine
learning technologies, neural network models and digital twins makes it possible not only to analyze and
reproduce complex processes, but also to predict the behavior of systems in conditions that have not yet
been implemented in practice [5; 18, 38]. Thus, Al no longer just helps the engineer - it begins to make
decisions, model the behavior of aircraft [20, p. 5], optimize the geometry of parts [22; 24], and identify
potential failures before they occur [6, p. 4].

In this context, we understand Al in two forms. The first is analytical, focused on prediction, diag-
nostics, and identification of patterns and anomalies in large volumes of engineering data [1; 3; 19]. The
second is operational, capable of acting autonomously: controlling robots in production [8,; 11], coordi-
nating navigation systems [2; 32], and monitoring engine operating parameters in real time [37, p. 6].
The fusion of these two components creates an environment in which an engineer becomes not only a
developer and designer, but also a curator of an intelligent environment, where the boundaries between
man and machine are gradually blurred [16, p. 5].

The peculiarity of aerospace engineering is its systematicity and interdisciplinarity, which makes it
particularly susceptible to technological changes [25, p. 2; 27]. Here, Al is not just a tool — it is a new level
of system integration. It enters into a dialogue with aerodynamics, thermodynamics, materials science,
automation, and increasingly — with the philosophy of engineering thinking [26, p. 3; 30]. For a specialist,
this means the need to rethink his professional role: from an executor of technical tasks to an architect
of complex interactions between data, machines and decision-making logic [16, p. 6].

As Al penetrates key stages of aerospace design and operation [6; 19], engineers are faced with
the challenge of not only mastering new tools, but also adapting their thinking, work processes, and
professional guidelines [13, p. 11, 34]. This is not just the digitalization of the industry, it is a civilizational
challenge in which the engineer becomes not an observer, but an active participant in technological evo-
lution [1; 16].
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A modern understanding of artificial intelligence in the context of engineering practice requires a
clear distinction between its functional areas./n engineering and especially in aerospace, Al manifests
itself primarily in two forms: analytical and operational [16, p. 2; 1, 19].

Analytical Alis designed to process and interpret large amounts of data in order to predict the be-
havior of technical systems, diagnose faults, and optimize design parameters [3; 6, p. 3; 5]. Such models
are actively used in the development of digital twins, simulations of aerodynamic processes, and analysis
of equipment failures on board aircraft [6; 18; 38]. Machine learning algorithms here not only select the
best parameters, but also identify hidden connections between external conditions and the internal re-
sponse of complex systems, which previously required many years of experience and empirical generali-
zations on the part of the engineer [22; 37, p. 6].

Operational Al, unlike the analytical one, operates in real time and makes decisions under uncer-
tainty. It controls robots used on aerospace assembly lines [8], provides autonomous navigation for
drones and unmanned vehicles [2; 32; 33], coordinates the actions of control systems in flight, including
adaptive control of thrust, control surface position, or energy redistribution [13, p. 10; 37]. It is no longer
an auxiliary tool, but a control subject capable of acting without human intervention, often faster, more
accurately, and taking into account many factors inaccessible to human perception [16, p. 5].

For engineers, this represents a fundamental shift in the very nature of their profession.Al changes
not only the tools they use (be it a CAD environment or an aerodynamic simulator), but also the architec-
ture of their thinking, the structure of tasks and the degree of responsibility [24; 25, p. 4]. If earlier an
engineer was a developer and at the same time an executor, now he becomes a system integrator, a
coordinator of interactions between Al subsystems, a guarantor of the correct interpretation of their
results and, most importantly, the final link in the decision-making chain [30].

In addition, an engineer can no longer rely solely on traditional knowledge of aerodynamics, ther-
modynamics, or strength. He or she is required to understand the principles of machine learning, neural
network structures, and the logic of algorithms [1; 22; 26]. Even simulations now require not just calcu-
lations, but also the configuration of Al models capable of learning from initial data, refining parameters,
and adapting to new conditions [3; 5; 18]. Thus, artificial intelligence does not displace the engineer, but
rather takes him or her to a qualitatively different level — the level of strategic thinking and responsibil-
ity for the functioning of hybrid human-machine systems [16, p. 6].

2. The direct impact of Al on engineering activities includes a key transformation in the field of
design and modeling.In this area, the possibilities of Al are revealed most clearly [11; 34].

Generative design is a method, which uses computational algorithms (e.g. genetic algorithms,
GAN) to iteratively generate design variants that satisfy given constraints: strength, geometry, mass [11;
22]. Such algorithms are included in many CAD systems and allow hundreds and thousands of projects
to be analyzed in a time in which a person could only consider a few [8; 24].

In aerospace engineering, this means optimizing frames, bodywork, and fasteners—where every
gram adds value [11; 25, p. 6].

Digital twins(digital twins) and MBSE (Model-Based Systems Engineering) approaches further en-
hance the effect: they create a virtual clone of a product or system connected to real sensors and models
[6; 36; 38]. This allows for “what if” analyses, predicting deviations, and testing management scenarios
without the risk of equipment failure [5; 18]. Consequently, design goes beyond the initial stage and
becomes a continuous process of the product life cycle [19; 34].

This is clearly demonstrated by the example of NASA and the xEMU spacesuit. Using Al modules —
a combination of genetic algorithms and GAN networks — the team of engineers was able to reduce the
weight of the fasteners and frame by 50% without losing strength [28; 29]. This allowed them to save
hundreds of grams, turning them into additional payload or additional equipment — a critical result in
preparation for lunar missions [30].

Thus, the synergy of three technologies — generative design, MBSE and digital twins — dramatically
accelerates development, increases accuracy and reduces risks.[6; 8; 38].

Below is a comparison diagram of the “traditional approach vs. Al approach” modeling.

Element Traditional approach Al-approach

Iteration time Weeks-months Hours-days

Volume of options Tens Hundreds-thousands

Accuracy of analytics Depends on the engineer's skills | Statistically sound, formalized
Weight loss ~10% Upto 50%

The role of an engineer | Executor, controller Architect, Al systems consultant

The seamless combination of logic, data, physics, and Al creates a new quality of design: engineers
gradually move from working alone with drawings and reports to curating a complex hybrid system of



I INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 24-25.06.2025

“human-machine-model”. Thanks to this, it becomes possible to design lighter, more efficient, adaptable
structures with a deep understanding of the behavior of systems [11; 16, p. 6; 24, 26].

In the field of aerospace manufacturing and assembly, Al is manifested in the interaction of engi-
neers with collaborative robots (cobots) — intelligent assistants created to work directly alongside hu-
mans [7; 8]. These compact robots, equipped with safety sensors and a Machine Learning system, are
capable of performing monotonous, precise and often physically demanding operations: drilling holes,
applying adhesives, finishing sanding [10; 17]. Thanks to this, engineers are able to concentrate on stra-
tegic tasks, while the cobot ensures stability, accuracy and safety of execution [34; 16, p. 5].

This collaboration goes beyond the traditional automated approach: cobots can be easily inte-
grated into existing production lines, often without the need for protective fencing [8]. Lead-through
teach programming and touch interfaces allow the engineer to literally “help out” the robot by manually
setting its movement trajectory [10; 17]. Modern models, such as the Techman TM6S, already have a
reach of up to 1.8 m, weigh only 35 kg, and have high movement repeatability [9].

Al visual inspection is another powerful direction. Machine vision with the help of high-definition
cameras and neural network algorithms allows for the automatic detection of microcracks, geometric
distortions, and surface defects [34; 16, p. 7; 6]. One cobot can process an entire aircraft wing, analyzing
images in real time and connecting an inspector only after suspicious signs are detected [17; 38].

The advantages of this approach are summarized in the table:

Parameter Traditional inspection Al visual control and cobot
Accuracy Up to 90%, depends on attention | 98-99%, stable

Speed Minutes-hours Seconds per frame, no downtime
Human factor Tired engineer — mistakes No fatigue, smooth work
Integration into the line | Fencing/replacements required Functions next to a person
Possibility of adaptation | Reconfiguration - 24 hours Reprogramming in hours

The case of the French Air Cobot project is famous for the fact that the mobile cobot is able to
autonomously scan the underside of an aircraft, record geometry and surface data, apply non-destructive
testing algorithms and transmit the results to an analyst-inspector.This allows to reduce maintenance
time, reduce the risk of missing defects and ensure traceability of inspection history [8,; 17; 34].

Thus, the transition to collaboration with robots and the introduction of Al inspections allows aer-
ospace companies to simultaneously improve quality, speed up production and reduce the workload of
engineers - shifting their role from physical execution to managing intelligent systems and analyzing re-
sults.[16, p. 5, 10].

In the field of maintenance and predictive monitoring, the efficiency of aerospace technology is
directly related to the quality of diagnostics and the speed of response.Modern artificial intelligence
technologies are radically changing the approach to maintenance, a key factor in safety and economic
efficiency [6; 13].

GE Aerospace's Exemplified Engine Diagnostics Partners with Palantir, where Al machine learning
models analyze data streams from ~44,000 operating engines worldwide [17]. In near real time, anom-
alies are recorded, trends towards potential failures are identified, and recommendations for interven-
tion are issued tens of hours before a breakdown, thus achieving a 60% reduction in response time in
predictive maintenance [17; 6].

Additionally, the EMS system from GE and SAS demonstrated a reduction in the number of un-
scheduled maintenance and aircraft downtime at the Scandinavian carrier [17].

Al Wingmate, another breakthrough from GE Aerospace in collaboration with Microsoft, is an in-
ternal platform that serves engineers' needs, from finding documentation to working through non-stand-
ard technical situations.In the first three months of operation, more than 500,000 requests and 200,000
pages of technical data were processed, which frees specialists from routine analytical work and allows
them to focus on critical engineering decisions [17; 33].

Let's present the key benefits of Al integration in engine maintenance in a summary table:

Parameter Before the introduction of Al | With Al-technologies

Anomaly detection time | Weeks - months Hours - days (up to 60% reduction)
Equipment downtime Multi-hour - daily Minimal - if you plan ahead

Maintenance planning | In fact - after the refusal Predictive - ahead of schedule

Engineers’ workload A lot of routine analysis Focus on critical case analysis and expertise
Reliability of operation | Statistics + experience Trained model + data + analytics

These changes not only reduce operational costs and risks, but also move the engineer into the role
of astrategic analyst who uses Al as an intelligent assistant.Instead of routinely processing huge amounts



I INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 24-25.06.2025

of data, it focuses on interpreting deep causal relationships, validating maintenance plans, and confirm-
ing the accuracy of predictive models [16, p. 6, 34].

Thus, maintenance in the age of Al is no longer a routine check, but a synergy between the engineer
and the algorithms: forecasting, diagnostics, planning and continuously improving decision making. This
is a fundamental shift that opens up new ergonomics of the profession and improves flight safety [6; 13].

In an era where Al is increasingly penetrating the autonomous driving space, the field of flight
control and autonomy is becoming a new battleground for safety, efficiency and innovation.It is here
that a new paradigm of aerospace engineering is emerging [16, 19; 20].

Al algorithms created for route optimization and work with ATM systems are aimed at solving two
key problems simultaneously - increasing airspace capacity and efficient use of resources.The review
showed that approaches based on deep reinforcement learning (DRL solutions) are actively used for au-
tomated generation of optimal routes taking into account dynamic conditions — obstacles, weather and
air traffic [20; 13].

For example, studies show that DRL can achieve precise execution of maneuver sequences in con-
ditions of altitude change, seismic turbulence, and FMC aircraft dynamics using the Six DoF method.[20,
p. 7]

At the drone level, from delivery systems to racing, DRL algorithms like AgilePilot have emerged
that can change the trajectory of movement in real time, predicting the movements of objects and ad-
Justing the speed to visual sensors.The Israeli project Lander.Al demonstrates the ability of a DRL agent
to adaptively control landing on moving platforms taking into account wind effects, achieving accuracy
inaccessible to classical PID controllers [33; 20].

Table 1. Comparison of the traditional approach and the DRL approach in flight control

Parameter Traditional method DRL-based approach

Resistance to interference | Limited by design skills Learns from noise, adapts in real time

Learning speed Requires manual configuration Automatic improvement without human supervision
Work cycle (learning cycle) | Program — tests — programmer cycle | Cycle training — test — model update

Applicability Narrow, for specific conditions Universal, covers many scenarios

Data requirements Behavior model + manual adjustment | Large simulations + real data

At the ATM level — i.e. air traffic control — DRL systems already help resolve conflicts between
flights, maintaining the priority of safety and transparency of decision-making [20]. This is important not
only for avoiding conflicts, but also for dynamic redistribution of air corridors under high loads [13].

Thus, DRL solutions form a new ecosystem of autonomous control, where engineers become not
only designers but also mentors of Al agents. They manage simulated environments, train models and
ensure their safety, interpretation and suitability for certification [20, p. 5; 16].

This is a new peak in the engineering ladder — the transition from direct influence to control of
intelligent agents that adapt flight trajectories in real time and ensure reliability even in the most un-
foreseen situations [13,; 20].

In modern aerospace engineering, new professional roles are being formed and the requirements
for key skills are increasing, without which it is impossible to work effectively in the context of active
implementation of Al [16, 34].

The emergence of Al engineers, autonomous systems specialists, and certification reflects the cur-
rent trend of expanding functional horizons. Al engineers are interdisciplinary professionals who are able
to work simultaneously with both machine learning and aerospace systems [1; 3, 19]. According to job
platforms, the demand for such specialists continues to grow: vacancies for Al/ML engineers in the aero-
space sector are actively published by leading companies, including Lockheed Martin, Maxar, and GE Aer-
ospace [17; 34].

Their responsibilities include not only creating and training Al models, but also integrating them
into critical systems, ensuring their reliability, security, and compliance with strict industry standards—
which essentially becomes a new professional mission [16, p. 6; 25].

In addition to a deep understanding of aerodynamic designs, materials science, and control sys-
tems, engineers now require advanced programming skills and proficiency in analysis and ML tools. Py-
thon is the main language of most ML libraries (TensorFlow, PyTorch); it has become a universal basis for
writing scripts, preparing data, and building prototypes [1; 3]. MATLAB/Simulink remain key for model-
ing, generating synthetic data, and integrating Al models into digital twins and simulators [6; 5; 18].

DevOps and MLOps are breakthrough areas that link the development and operation of Al: con-
tainerization, Cl/CD processes, monitoring of models in “combat” conditions, which is described in detail
in modern literature [34; 38].
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As a result, the integration of the listed skills creates a new type of specialist: an Al development
engineer who can not only create a model, but also deploy it, ensure its operation, check its safety, ob-
serve its behavior and document the entire work cycle [25; 26; 34].

Skill Example of application Meaning

Python + ML Processing data from sensors, training models | Ability to rapidly prototype Al
MATLAB/Simulink Creation of digital twins, testing system Relationship between physical models and Al
DevOps/MLOps Docker, Jenkins, Cl/CD for Al products Reliable deployment, tracking

Certification & Ethics | Model safety, explainable Al Guarantee of compliance with standards

Thus, the 21st century aerospace engineer is a hybrid: a person capable of performing complex
technical and mathematical calculations and simultaneously managing the life cycle of Al solu-
tions.Without a combination of these skills, further development of the profession will become impossible
- they are what turn an engineer into an intellectual architect of new systems, responsible for their effi-
ciency, reliability and safety [1; 25, 16, p. 6].

With artificial intelligence taking over routine operations, the aerospace engineer is moving to a
new level of responsibility — from executor to strategist.Al effectively automates repetitive tasks: from
simple calculations and visualization to generating rough models and basic debugging in the early stages
of development [3; 5; 11]. This reduces the burden on junior specialists, as the CTO of ServiceNow re-
ported: Al “occupies the middle level”, doing the work that used to be done by dozens of intern engineers,
and AMTEC research confirms that it is precisely these routine operations - data analysis, simulations and
basic documentation - that are automated first [34; 38].

As a result, the engineer moves on to strategic tasks, including systems architecture, integration
of adjacent subsystems, and coordination of interdisciplinary teams. Thus, experts identify two profiles
of outstanding engineers of the future: horizontal specialists solving cross-functional and systemic prob-
lems, and deep specialists focusing on critical narrow problems [24; 26, 30].

They are required for large-scale projects — designing complex systems, implementing new Al func-
tions, balancing safety and efficiency requirements [19; 16, p. 5].

Critical thinking, the ability to interpret Al results, and creativity are key. Although machine learn-
ing algorithms can identify patterns and offer solutions, they do not take into account the industry con-
text, ethical aspects, hidden patterns, and risks [1; 34]. Inteq Group experts emphasize that only human
analytics can analyze Al output, develop a strategic line of action, and consider long-term consequences.
This is confirmed by Forbes and GP Strategies: critical thinking is a new strategic resource that can pre-
vent “data hypnotism” and ensure flexibility in decision-making [34].

Table: Changing Focus in the Engineering Profession

Role Before the Al era With the introduction of Al

Task type Routine calculations, preparation of draw- Systems architecture, interdisciplinary solutions
ings

Control Single-level communication Team coordination, project decision making

Skills Specialized technical knowledge Strategic thinking, systems approach, critical analy-

sis

Attitude towards Al Tool to help Partner, the result needs to be interpreted

Value for the com- Within the given process Initiator of innovation and change

pany

Thus, the adoption of Al frees the engineer from mechanical work, but requires maturity of think-
ing: to formulate strategic tasks, question the recommendations of algorithms, test hypotheses, consider
risks, balance between efficiency and safety. This is a qualitative and logical transition - from the produc-
tion of a “product” to advanced engineering thinking, where a person is responsible for what Al means
and how it is applied in the critical environment of aerospace [16, p. 6; 1; 34].

In an effort to ensure the safety and reliability of aerospace systems, the engineering profession is
entering a new era of accountability — related to Al explainability, certification, and resiliency. This is
becoming the cornerstone of trust in aviation [13; 16; 34].

Explainable Al (XAl) is no longer optional — it is essential for interpreting model decisions in an
aviation context. Without the ability to explain how an algorithm works, it cannot be certified to regula-
tions or trusted in mission-critical situations [13; 16, p. 5]. Research shows that XAl helps identify biases
and model failures and enables causal analysis, which is critical for aviation [20; 34].

Regulatory bodies such as the FAA, EASA and ICAO require Al system developers to have traceabil-
ity: traceable links between data, algorithms and output decisions, which ensures transparency and is
auditable [13].

Certification and resiliency are the next level of responsibility. Typically, aviation uses the DO-178C
standard for software, DO-254 for hardware, and ARP4754/4761 for complex system solutions. When
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implementing Al models, these regulations must be adapted so that the algorithm not only meets the
target function, but also undergoes formal assessment of trust, safety, resilience, and interaction with
other system components [16; 34].

In addition, engineers are required to develop fault-tolerant architectures that include redundant
function chains and protection mechanisms such as FMEA, duplication of critical nodes, graceful depre-
cation, and fail-safe strategies that ensure the system transitions to a safe state upon failure [13; 34].

These methods allow one to withstand the certification “stress test” and prove the system’s ability
to withstand the Kurt of failure [16, p. 6].

A systems engineer, integrating Al into aircraft systems, becomes responsible for the following:

e creating a hierarchy of requirements, linking them to code and training data;,

e implementation of XAl tools to ensure transparency;

e development of fail-safe architectures that comply with SIL classes;

e interaction with regulators and preparation of evidence documentation (traceability matrices,
safety cases, FMEA reports) [13; 34].

Thus, safety, trust, and ethics become an integral part of the engineer’s profession. He or she moves
from the role of a developer to the role of an engineer-curator of Al systems, responsible for explaining
algorithm decisions, model certification, and fault tolerance in the most complex and critical conditions
of the aerospace environment [16; 34].

Developing this theme, in this section we will look at specific examples — technological milestones
where Al is already delivering tangible results in the aerospace sector.

PhysicsX is a UK-based startup with an ambitious goal of revolutionizing engineering practice
through physically-informed Al. After raising S 135 million in Series B funding, the company is now valued
at nearly S1 billion [38]. PhysicsX is developing a platform that allows engineers to build, train, and de-
ploy Al models based on Large Physics Models (LPM). In one case study, they optimized a hydraulic man-
ifold for engines, so instead of weeks of simulations, engineers got results in hours, significantly expand-
ing the number of solutions to consider and improving the quality of the final design [38].

The company also introduced LGM Aero, a model trained on millions of meshes that can suggest
the shape and characteristics of aerodynamic elements in seconds [38].

GE Aerospace, together with Palantir, uses Al for predictive monitoring and maintenance of air-
craft engines. ML algorithms analyze telemetry of thousands of machines around the world and predict
potential failures tens of hours before failure, which allows to reduce downtime by ~60% and optimize
the technical resources of engineers [17].

Altair HyperWorks/PhysicsAl have implemented geometric deep learning for CAE simulations. Mod-
els running on historical calculation data produce physical predictions up to 1000x faster than traditional
solvers [38]. This opens up new horizons for optimizing design processes: engineers can quickly and mas-
sively explore design options without waiting for lengthy simulations [5; 18].

Table. Comparison of Al application cases

Precedent Situation Result with Al

PhysicsX (LPM, Simulation Days-Weeks, Lim- | Seconds-Hours, hundreds of variations, instant analysis of geome-

LGMAero) ited Choice try and behavior

GE Aerospace + Pal- | Reactive maintenance after Predictive Maintenance: Identifying Problems in Tens of Hours, Re-

antir failure ducing Downtime by 60%

Altair PhysicsAl Slow CAE simulation, time Up to 1000x faster predictions, faster iterations and improved so-
and cost lutions

Thus, the three cases illustrate different stages of the engineering process: from conceptual design
(PhysicsX), through operational analytics (GE + Palantir), to virtual testing (Altair). In all cases, Al does
not simply accelerate existing processes - it changes the strategy of engineering work: transferring re-
sources to creative and analytical activities, strengthening the roles of systems thinking and active deci-
sion-making [5; 17; 38].

The first challenge isthe disappearance of routine positions and the need for reskilling/upskilling.
According to reports from the World Economic Forum, up to 22% of modern professions may change
dramatically by 2030, freeing up huge amounts of routine work [34]. In the aerospace industry, machines
are increasingly taking on tasks related to data processing, basic simulations, and documentation [3; 6,
18]. But the unification of employees into specialized Al teams is opposed by personnel shortages - a lack
of professionals capable of combining deep engineering knowledge and ML/MLOps skills [1; 26, 34].
Therefore, companies and engineers need an active and well-thought-out reskilling strategy - from mas-
tering Python and ML tools to implementing MLOps and DevOps processes [3; 38].
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The second challenge isExplainability, safety and certification. Any Al systems in aviation must be
“explainable”, safe and certified. Modern research emphasizes that the lack of transparency of models
hinders certification, reduces trust and limits the ability to inspect model solutions [13; 16, 34]. Regula-
tory initiatives such as the FAA Roadmap for Al Safety Assurance, EASA SESAR HUCAN and arbitration
publications require traceability, formal evidence of safety and risk management [13, 20]. Current regu-
lations DO 178, ARP4754, DO 254 are not created for probabilistic Al - new methods for risk assessment,
operational reliability and testing of the “fifth transformation” of Al models are required [34, 16, p. 6].

The third challenge isEthical and regulatory barriers that hinder the implementation of Al. As Al
adoption increases, demands for algorithmic fairness, transparency of data use, accountability, and cy-
bersecurity increase [13; 34, 38]. The industry faces regional differences: the US prefers a flexible ap-
proach, the EU introduces strict regulations, including the Al Act, Russia and others have their own strat-
egies. In such an environment, risk analysis becomes more complex; each project requires deep interac-
tion with regulators, auditing, and continuous monitoring - without this, innovations are illegal, and the
risks are excessively high [34].

Summary table of calls

Call The essence of the problem Consequences for the engineer and the company
Retraining Elimination of routine tasks, need to Investments in training, adaptation of HR processes, new

master Al skills career paths are required
Explainability & Al systems are incomprehensible and do | Traceability, new testing methodologies, integration of
Certification not fit current regulations XAl and secure architectures are needed
Ethical and regula- | Different regional regulations, require- Engineers need to be proficient in legislation, auditing,
tory barriers ments for bias, privacy, liability and making ethical and legal decisions.

Thus, the basis of change is not a technological challenge, but a systemic transformation of the
engineering environment. Engineers and employers will have to rebuild not only competencies, but also
culture, processes, partnerships - in order not only to implement Al, but also to do it safely, requlated and
ethically [16, p. 6; 34, 13].

In this section, we consider the engineer's systematic approach to training - learning the skills and
mastering the platforms needed to work with Al in aerospace engineering.

Learning Python, MATLAB, ML, DevOps and Al models becomes the foundation for professional
growth. Python is a universal language with support for machine learning libraries (NumPy, scikit-learn,
PyTorch) and a platform for creating MLOps processes [1; 3; 34]. Thus, NumPy provides convenient mas-
sive programming, which is the basis of ML development, and scikit-learn provides reliable solutions for
classification and regression problems [3].

MATLAB and MATLAB/Simulink continue to dominate the modeling of physical systems: their
courses, such as “"MATLAB Fundamentals for Aerospace Applications,” allow engineers to process data,
visualize it, and automate it through scripts [5; 18]. In addition, modern trainings in Advanced MATLAB
Programming prepare for the development of complex algorithms and ML problems [6; 34].

Mastering traceable DevOps and MLOps practices is becoming no less important. The distance
learning course “Python Essentials for MLOps” from Duke University via Coursera teaches API creation,
testing, and automation of ML workflow [34]. Interactive articles from MathWorks demonstrate the in-
tegration of MATLAB/Simulink into the ML pipeline with streaming data processing (Apache Kafka,
Grafana), Cl/CD releases on Matlab Production Server, and model monitoring [5; 18].

This allows the engineer to not only train the model, but also to build its operation, accompanied
by samples, rollbacks and updates - as part of the product life cycle [38].

In parallel, it is important to master Al platforms and MBSE environments. Altair PhysicsAl, inte-
grated into HyperWorks, provides geometrically driven deep learning that accelerates CAE simulations
by thousands of times [38]. Truelnsight interactive guides help engineers go from loading models to an-
alyzing predictions.

In addition, the MBSE + Al + Digital Twin platform from PivotPoint (Agile MBSE training) teaches
how to build digital twins and integrate Al models into the system environment [6, 36]. This means mov-
ing from point simulation to a comprehensive project life cycle covering design, testing and operation
[19; 38].
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Table: Skills and corresponding platforms or tools

Skill

Platform / data

Example of training or analysis tools

Python + NumPy, scikit-learn

Working with arrays, ML models, prototyp-
ing

Coursera MLOps, arXiv (scikit-learn,
NumPy)

MATLAB / Simulink

Modeling of physical systems, automation

MathWorks courses, Coursera certification

DevOps/MLOPs

Cl/CD-pipelines, monitoring, pipeline models

Coursera, MathWorks publications

Altair PhysicsAl + Hyper-
Works

CAE acceleration, digital twins, deep learn-
ing

Truelnsight guides, Altair platform

MBSE + Digital Twins

System modeling, integration of lIModels

PivotPoint training, Agile MBSE

Thus, the training of an engineer must be strategic, comprehensive and interdisciplinary. It starts
with fundamental languages and analysis tools, extends to the ability to implement ML solutions, build
reliable workflows and ends with the practice of working with advanced platforms. This turns a specialist
from an executor into an integrator who creates and supports intelligent engineering solutions [1, p. 2;
3,p.3:34,p. 10].

An important step in preparing an engineer to work in an Al environment is the implementation of
practical projects, whether as part of their studies, hobby, or professional activity. Such projects allow
the theory — modeling, programming, Al development — to be consolidated into specific engineering
solutions [5, p. 4, 6, p. 4, 38, p. 12].

Developers and researchers are increasingly creating open-source frameworks for drone digital
twins. For example, Springer published a solution that uses ROS Gazebo and ArduPilot to create a realistic
UAV simulator with a recreation of the external environment using satellite data, allowing missions to
be tested in practice [2, p. 3; 32, p. 9]. On GitHub, you can find the Twinflie project, a system for control-
ling a swarm of drones in a controlled environment, or Deepthewarrior's Drone-Digital-Twin, a repository
with an implementation of a drone digital twin based on deep learning, developed in collaboration with
DFKI [33, p. 10].

An example of such a direction is ArduPilot, a free drone autopilot system used by research groups
and the military [2, p. 3]. It offers a full stack of software and hardware under the GPL license. The Pa-
parazzi Project is another major project started in France in 2003: an autopilot platform for professional
and amateur UAVs [32, p. 9].

These projects allow engineers to integrate into large communities, review code, suggest improve-
ments, and implement features [2, p. 3; 33, p. 10].

For example, MIT has developed a digital twin project based on ROS 2 and a probabilistic graph
model for monitoring the state of a UAV. Phoenix Drone is an open-source tail-sitter drone used as an
educational platform for studying aerodynamics and control. Microsoft Research has proposed AirSim
Drone Racing Lab, a simulator for testing autonomous drone racing algorithms [33, p. 10]. This helps
engineers hone their deep learning and autonomous control skills.

Additionally, FlightGear and OpenVSP, publicly available flight simulation and aircraft modeling
projects, help engineers master not only the theory of aerodynamics, but also the specifics of its imple-
mentation in a digital environment [14, p. 6; 32, p. 9].

Project Recommendations

Project goal Examples of projects Benefits for an engineer
Drone Simulations ROSGazebo, AirSim Reinforcing skills in ML, ROS, control, visualization
Digital twins Twinflie, DroneDigitalT- Creation of system replicas, monitoring and diagnostic algo-

rithms
Deep dive into the system, documentation, community

win
ArduPilot, Paparazzi

Opensource autopilot soft-
ware
Aerodynamics modeling FlightGear, OpenV/SP Concept development, CFD work, flight physics

Thus, participation in such projects turns engineering education into a practice-oriented one, com-
bining the study of Al and system modeling. This allows not only to adapt to new tools and processes, but
also to take responsibility for the result, integrating into real engineering contexts - from simulation and
diagnostics to autonomous control [33, p. 10].

The most important stage of strategic training is the choice of an educational program that com-
bines fundamental engineering principles and modern Al competencies. Moscow Aviation Institute (MAI)
is deservedly one of such universities. Its core areas are Aerospace Engineering and Artificial Intelligence
in Technical Systems, which provide for an in-depth study of MBSE practices, digital duality, mathemati-
cal modeling, and machine learning [6, p. 4]. In addition to technical disciplines, the program includes
courses in certification, project management, and reliability, which allows graduates to meet interna-
tional aerospace industry standards [3, p. 3].
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At the same time, MAI offers educational tracks with network programs — for example, in collab-
oration with the Siberian and Smolensk universities — covering topics such as neural networks, digital
twins, and unmanned control systems [6, p. 4]. An additional option is the MAI Advanced Engineering
School, which focuses on creative design, generative technologies, and interdisciplinary innovative ap-
proaches. This creates a fertile environment for students who aspire to become leaders of technological
change [1, p. 2].

Monitoring technology trends in real time remains equally important. The 2025 Paris Air Show
marked a trend towards digital twins, automation and sustainable development of aviation, which con-
firms the increased interest in hybrid technologies and environmentally friendly innovations [14, p. 6].
SpaceXincreased the number of launches to 170+ in 2025, rebuilding its approach to energy and resource
conservation [34, p. 10]. Leading players Boeing and Airbus are increasingly investing in Al, drones and
electric drives, while hard-tech startups are pushing the boundaries of what is possible, integrating Al not
only into software, but also into the mechanical part of the devices [32, p. 9].

Thus, the dynamic combination of education and trend monitoring creates a competitive ad-
vantage. An engineer who regularly updates his knowledge of new platforms (such as MBSE, HyperWorks,
MLOps), industry events (conference format, articles, pilot projects) and corporate innovations (SpaceX,
Boeing NeXt) forms a relevant and in-demand profile [5, p. 4]. This is not just training - it is a strategic
position of a professional who is able not only to respond to changes, but also to form industry trends [1,
p. 2]

To successfully integrate Al and ensure professional growth of employees, it is important to use a
comprehensive, staged approach - this is what promotes smooth adaptation and maximum return on
innovation. The first strateqy is to offer pilot projects: not large-scale ones right away, but small initia-
tives that allow you to test the effectiveness of Al solutions on sample tasks [38, p. 12]. This approach
allows you to minimize risks and gradually involve the team. Key steps: clearly setting goals, defining
KPIs, rapid iterations and retrospectives, managing expectations. In case of a positive result, the project
receives support, resources and is deployed at the department level.

An important component is cooperation with HR and staff training. Formation of a new compe-
tence environment requires interaction between technical and HR departments. HR can promote devel-
opment of soft skills in engineering teams, organize Al academies within the company, offer cross-train-
ing and mentoring [2, p. 3]. Such programs allow to involve employees, identify talented people, create
an environment of experience exchange and a learning culture.

Mentoring and coaching play a key role in process transformation. According to research by WeCre-
ateProblems, paired mentoring (senior—junior) effectively transfers not only technical experience but also
corporate meanings, strengthens emotional engagement and promotes career growth [33, p. 10]. New
forms of coaching — including Al-assisted ones — provide reqular support, help to consolidate new prac-
tices and increase team adaptability [14, p. 6].

These strategies - piloting, HR support, mentoring and coaching - create an internal mechanism of
learning and adaptation. The engineer begins to formulate the project objectives, justify the CAl imple-
mentation, share experiences with colleagues, and get involved in the transformation processes.

Ultimately, this contributes to the construction of an intelligent corporate ecosystem where Al is
perceived not as a threat, but as an organic part of engineering practice [1, p. 2].

Personal stability

In an era when Al is rapidly penetrating engineering practice, flexibility and mental toughness are
especially important. Viewing Al not as a competitor but as an intelligent assistant, the engineer chooses
a model of cooperation where the machine extends human capabilities — freeing up time for strategic
tasks, and the human directs and interprets the results. This attitude proclaims that “Al occupies the
middle ground, freeing engineers for complex projects” [34, p. 11].

Active participation in professional communities, finding mentors and sharing experiences create
an ecosystem of support and inspiration. Such interactions help to understand trends, help to safely im-
plement innovations and learn from others’ successes and mistakes. Deloitte emphasizes that “early ca-
reerists actively develop both technical and social skills” and consider Al to be the first advisor before the
manager [33, p. 10]. Creating such connections makes a person not only more adaptive, but also in de-
mand.

Finally, flexibility, learning ability, and a proactive attitude become key — these are the qualities
that allow you to remain relevant in a changing environment. Research from The Everygirl talks about
the importance of so-called “meta skills” — emotional intelligence, critical thinking, resilience [6, p. 5].
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And the experience of resilient workers shows that high levels of psychological resilience increase produc-
tivity, quality of life, and retention in the profession [5, p. 4].

Thus, personal resilience becomes the basic foundation for professional success in the Al era: using
new technologies without fear, actively collaborating and constantly evolving is a strateqy that can pro-
vide an engineer with a long and fruitful career.

Conclusion

It becomes obvious that an intelligent engineer is not a replacement, but an enhancement of the
profession’s capabilities through the synthesis of humans and Al. In conditions where algorithms take on
routine mathematical tasks and heavy calculations, an engineer gets the opportunity to fully focus on
the strategic design of systems: integrating modules, managing complex operating logic, approving ar-
chitecture, and ensuring fault tolerance. As Neural Concept writes, Al allows an engineer to “free himself
from small things, concentrating on important issues: fuel efficiency or predictive maintenance” [1, p. 2].

This transition does not lead to the destruction of the profession; rather, it is being transformed.
New areas of responsibility are emerging: control over Al processes, certification of models, transparency
of solutions, monitoring of compliance with safety standards [3, p. 3]. Engineers are already becoming
system architects, developers of regulations that guarantee the operation of Al in critical conditions [32,
p. 9]

What awaits us in the future? On the one hand, we will move away from designing individual nodes
to designing flexible ecosystems. The engineer is like a conductor of a complex stage, where he sets,
directs and controls Al agents, but does not replace them. On the other hand, the engineer acquires a
strategic role, making decisions at the architectural level: from safety to ethics, from ecology to respon-
sibility [2, p. 3].

An example of this approach is the autonomous “wingman” drones presented at the 2025 Paris Air
Show —which fly alongside manned ones and require a new strategy for their implementation, certifica-
tion, and human-machine teamwork [14, p. 6]. This trend says: the future of the aerospace engineer is
systems thinking, control over Al agents, and confident work in a hybrid engineering reality [1, p. 2].
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Abstract

This article analyzes systems designed to prevent information leaks—specifically Data Loss
Prevention (DLP) technologies—within organizations, with a focus on protecting confidential
information. The study elaborates on the main functions, application areas, classification
principles, and legal compliance of DLP systems, highlighting both their technical and
organizational aspects.

Keywords: Information security, DLP technologies, data leakage, information protection,
network security

Introduction

With the expansion of the digital environment, data leaks have become a serious threat to
information security. This article explores the principles, implementation, and legal context of Data Loss
Prevention (DLP) systems as a response to this growing issue.

Methodology

The study is based on a qualitative research approach, involving the analysis of normative legal
documents (laws, the constitution), current academic literature, and up-to-date technical sources
(scientific articles, technology reports). Comparative analysis and conceptual methodologies were
applied throughout.

Discussion and Evaluation

DLP systems, designed to prevent information leaks, serve as indispensable tools for protecting
confidential data within organizations. These technologies are especially relevant in an era characterized
by rapid data growth and an increase in cyber threats (Alneyadi et al., 2016, TIB, 2023). One of the key
features of DLP systems is their ability to monitor and control the flow of information across protected
network perimeters, thereby detecting and preventing potential leaks.

The effectiveness of such systems depends on several critical factors: proper data classification,
continuous monitoring, and responsive action mechanisms (Kotenko & Chechulin, 2013). Typically, the
operation of DLP systems is divided into three stages: identification, monitoring, and response. In the
initial stage, sensitive information is defined and profiled within the organization, laying the foundation
for subsequent protection measures (Symantec, 2022).

In the monitoring phase, the system actively analyzes data traffic and uses internal algorithms to
detect confidential information. If a leak risk is identified, the system blocks the transmission and
generates an incident report (Zhou et al., 2020).

Based on their application areas, DLP systems are divided into agent-based and network gateway-
level systems. Agent-based solutions are installed directly on user devices and monitor their activities,
while network-level systems are mainly used for traffic control and analysis (Trend Micro, 2021).

The DLP approach is grounded in the concept of data-centric security. Unlike infrastructure-
focused strategies, this model prioritizes the protection of the data itself (Gartner, 2023). As a result, it
offers more effective protection against threats originating both internally and externally.

To ensure information security, DLP systems are categorized based on three primary data states:

e Data-in-use (actively used data),

e Data-at-rest (stored data),

e Data-in-motion (transmitted data) (Cisco, 2022).

This approach covers the entire data lifecycle and facilitates risk mitigation at every stage (Aydin
& Yildiz, 2021).

DLP implementation should not be limited to technical solutions. Organizational strategies such
as staff training, proper incident analysis, and regular system updates are also vital for ensuring overall
effectiveness (Karabacak et al., 2022).
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However, certain limitations exist. The systems must be continuously updated to counter evolving
cyber threats, which demands additional time and resources (Androulidakis, 2020). Therefore, the
successful deployment of DLP solutions requires the presence of skilled information security professionals
and a strong corporate security culture.

The future development of DLP technologies will be closely linked to artificial intelligence (Al) and
machine learning algorithms. These advancements are already enabling predictive analytics and
allowing systems to respond to potential incidents with greater speed and accuracy (IBM, 2024).

Conclusion

DLP systems are an essential component of modern information security strategies. Their
successful implementation requires not only technological measures but also legal compliance and
organizational support. Integration with Al will further enhance the effectiveness and evolution of these
systems in the future.
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