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HOMINbIOTEPHBIE HAVKH H HHOOPMATHHA

TIME SERIES ANALYSIS IN BIOMEDICAL SIGNALS USING MACHINE LEARNING METHODS.

Sergei A. Varakushin
Bauman Moscow State Technical University
DOI: 10.31618/ESU.2413-9335.2026.1.134.2267

ANNOTATION

This article discusses machine learning methods for analyzing time series of biomedical signals such as
electrocardiograms (ECG) and electroencephalograms (EEG). The main focus is on the use of algorithms to
classify and predict pathologies such as arrhythmias and epilepsy. Various approaches such as neural networks
and decision trees, their effectiveness and limitations are presented. The results of experiments confirming the
high accuracy of machine learning methods in the diagnosis of diseases based on biomedical signals are presented.
The conclusions of the article emphasize the prospects of using these technologies in medicine.

Keywords: Machine learning, time series, biomedical signals, classification, electrocardiogram, neural

networks.

Introduction

Biomedical signal analysis plays an important role
in the diagnosis and monitoring of various diseases.
Time series such as electrocardiograms (ECGs),
electroencephalograms (EEG) and other types of
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physiological signals contain valuable data about the
state of the body. Modern signal processing methods
make it possible to identify pathologies at an early
stage, which contributes to more effective treatment
and prevention of complications.
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Figure 1. Electrocardiogram

With the development of machine learning (ML)
methods, especially deep learning, the possibilities of
analyzing biomedical signals have expanded
significantly. Machine learning provides powerful tools
for classifying and predicting time series, especially
when manual data processing methods are not effective
enough. The use of neural networks, such as recurrent
and convolutional neural networks, improves the
accuracy of disease prediction and automates the
diagnostic process.

The relevance of this topic is due to the need for
automation of medical diagnostics, an increase in the
volume of medical data and the requirement for a more
accurate interpretation of signals. Machine learning
methods can significantly improve the effectiveness of
diagnosis, especially in cases where diseases manifest

themselves at the level of microscopic changes in the
structure of signals.

A review of the current literature demonstrates
significant progress in the use of machine learning
algorithms for the analysis of biomedical signals.
Research shows that deep learning methods are
superior to traditional algorithms in analyzing complex
data. For example, the works of [Smith et al., 2020] and
[Li et al., 2021] demonstrate the successful use of
recurrent neural networks to predict epileptic seizures
from EEG data. Also, studies [Johnson et al., 2019]
confirm that the use of convolutional neural networks
for the analysis of ECG signals provides high accuracy
in the diagnosis of arrhythmias.

The purpose of this article is to investigate and
compare various machine learning methods for
analyzing time series of biomedical signals in order to
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improve the diagnosis of diseases. Examples of the use
of neural networks and other algorithms for signal
classification are considered, the advantages and
disadvantages of each approach are discussed

The main part

Problems
The analysis of time series of biomedical signals,
such as electrocardiogram (ECG) and

electroencephalogram (EEG), is one of the key tasks in
modern medicine. The main problem lies in the high
complexity of these signals and the need for their rapid
and accurate analysis to diagnose diseases. Traditional
signal processing methods often require significant
human intervention, and automated algorithms may not
be accurate enough, especially when working with
large and complex datasets. Machine learning methods,
especially deep learning, provide an opportunity to

automate and improve this process, but their
application requires serious adaptation to the specifics
of biomedical data. Problems include data noise, the
presence of artifacts caused by patient movement or
hardware failures, and the need to interpret signals in
real time.

Materials and methods

To solve the problem of analyzing time series of
biomedical signals, we used the MIT-BIH Arrhythmia
Database dataset, which contains ECG-based
arrhythmia markup. Recurrent neural networks (RNNs)
were used as the main analysis method, as they are able
to efficiently process sequential data. To improve
accuracy, convolutional neural networks (CNNs) were
also used to isolate characteristic features of signals,
which made it possible to better distinguish between
different types of arrhythmias.
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Figure 2 MIT-BIH Arrhythmia Database

The algorithms were implemented using the
TensorFlow library. The main stages of the analysis
included data preprocessing, model training on labeled
datasets, and testing on independent samples.
Preprocessing  included noise filtering, data
normalization, and artifact labeling.

Data collection and evaluation

The data for training and testing were taken from
the MIT-BIH Arrhythmia Database, which contains
more than 48 recordings of ECG signals from various
patients. The data was marked up by specialists, which
allowed them to be used to train machine learning
algorithms. The main types of arrhythmias presented in
the dataset include atrial fibrillation, extrasystole, and
conduction block.

To improve the accuracy of the classification, the
signals were segmented into 5-second windows, which
made it possible to take into account time dependencies
in the data. The quality of the models was assessed on
the basis of accuracy, completeness, precision and F1
measures.

Results

Neural networks were trained on 80% of the data,
the remaining 20% were used for testing. The model

based on convolutional and recurrent neural networks
showed high results in the test sample. The
classification accuracy was 92.5%, while the F1
measure reached 0.91. These results are superior to
traditional methods of arrhythmia classification, such
as linear discriminants or decision tree-based methods,
which demonstrate an accuracy of about 80-85%.

The greatest difficulty arose in classifying rare
types of arrhythmias, such as atrial fibrillation.
However, the use of the data augmentation method,
which consists in generating additional artificial data,
has improved the results for these categories to the level
of 88% in terms of accuracy.

Discussion

The results demonstrate the effectiveness of using
machine learning methods, especially deep learning, to
analyze biomedical signals. Comparison with
traditional  classification methods shows that
algorithms based on neural networks can significantly
improve the accuracy and speed of diagnosis. However,
it is worth noting that for the full use of these methods
in medical practice, it is necessary to take into account
factors such as the quality and markup of data, since
incorrect or noisy data can negatively affect the result.
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In addition, the use of machine learning methods
requires significant computing resources, which can be
a problem for their application in real time. In the
future, it is planned to integrate methods for optimizing
computational costs, such as reducing the depth of
networks and applying quantization of model
parameters.

The interpretability of models is also an important
aspect. Although neural networks show high results,
their complexity makes it difficult to explain the
conclusions, which can cause difficulties in making
decisions in clinical practice. In this regard, further
research should be aimed at developing more
transparent analysis methods that will maintain high
accuracy with a simpler explanation of the results.

Conclusion

This article discusses machine learning methods
used to analyze time series of biomedical signals, such
as ECG. The use of recurrent and convolutional neural
networks has made it possible to achieve high accuracy
in the classification of arrhythmias and other
pathologies. Machine learning algorithms have shown
their advantage over traditional methods in analyzing
complex data, but their implementation requires
addressing issues of interpretability and computational
efficiency. The results obtained confirm the prospects
of using these technologies in medicine, which can

significantly speed up the diagnostic process and
improve the quality of medical care.
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OHIHYECKHUE HAVRH

TEOPUSA U TIPAKTHYECKOE TIPUMEHEHUE 10O MUHEPAJIAM U COEJJUHEHUAM
ATOMHBIX AJEP B CUHT'YJIAPHBIX IIOTOKAX LT-BEJIMYNH

Buueeun Anexcandp Bauecnasosuu, buuesun Anekceit Anexcanoposuu.
000 «Komnanus munepanbHo2o cuipvay adpeca Poccus 2. Kasano

THEORY AND PRACTICAL APPLICATION OF MINERALS AND ATOMIC NUCLEUS
COMPOUNDS IN SINGULAR LT-VALUES STREAMS

Bichevin Alexander Vyacheslavovich, Bichevin Alexey Aleksandrovich.
Mineral Raw Materials Company LLC Addresses Russia, Kazan.

AHHOTALMSI.

dyHnaMeHTanbHOE HCCIIEIO0BaHUWE IIOCTPOCHO Ha TPAaHCMYTAallMH SJIEMEHTOB, B MPOLECCE pealn3alyu
BOXHEWIINX 3a7a4 mporecca, KoTopble 3Q(eKTHBHO pelraloTcs HOBBIE paHee He pellaeMble 3a/1aud B Pa3HbIX
OTpacisiaX HayKH U IIPOM3BOJICTBA.

OpnHa U3 BaXHEHIINX 3a1a4 npouecca B (QU3UKH U XMMHUH BBIBECTH 3HAYCHHE HHTCHCUBHOTO CHHTYJISIPHOTO
notoka LT-BenmMYMH B KBAaHTOBOM SJICKTPOIMHAMUKE KaKIOTO aroMa, KOTOpas XapaKTepU3yeT CHITy
JJIEKTPOMATHUTHOTO B3aWMOJCHCTBUSL MEXAY 3apsDKCHHBIMH YacTHI[AMH DJCKTPOHAMH M HEHTpOHamu,
CHHTYJIAPHBIX TOTOKaxX L T-BenmmyuH.

KBaHTOBBIM 3((EKTOM 3aKITI0YaeTCsl B TOM, YTO 3a CYET KBAHTOBOIO 3(PdeKTa MPOMCXOIUT CIOXKCHUS
OHEPreTUUECKOr0 YPOBHS aTOMa, KOTOPBIA ONKMCHIBAET WM3MEHEHHs B MEPUOAMYECKOM 3aKoHe MeHneneeBa
€CTECTBEHHOM ITyTeM, YTO B MTOT€ MPUBOJUT K OOpPa30BaHUIO HOBOM MOJICKYJIBI, & UX CTPYKTypa OIpEAeiseT
XUMHYECKHe 1 (pru3nuecKre CBOWCTBA Pa3IMYHBIX COCIMHEHHH, MPEBPALIEHHE OJTHOI'0 XUMUYECKOT0 dJIEeMEHTa B
JIpYTOH.

BakHBIM yClIOBHEM METO/Ia B UCCIIE0BAaHUHU (DU3UUECKHX CBOWCTB, IPAKTHYECKUX MPOLIECCOB 00pa3oBaHMs
U mpeoOpa30BaHUsl MHUHEPAJIOB M HEOPTaHWYECKUX COCAMHEHHH Moj NeHCTBHEM CHHTYJISPHOCTh 1MOoTOKoB LT-
BENIMYMH MPOCTPAHCTBEBPEMEHH MEXIY IIOTOKOB HEHTPOHOB HA aTOMHBIC SIpa, MO 3aKOHY NEPHOIUYCCKUH
Tabmunel MeHeneeBa TpaHCMYTallisl HCKYCCTBEHHOTO TIPEBPAILICHHUS aTOMHBIX sIep.

I[Tponecc TpaHCMYTALMK JIEMEHTOB, IPOUCXOINUT B YCTPOUCTBAX, Y KOTOPOHl TOCTaTOYHO DHEPTUH, YTOOBI
BBI3BaTh M3MCHEHUS MCKYCCTBEHHOTO MPEBPALICHHS B aTOME YacTHLBI JJICKTPOHOB U HEHTPOHOB B SICPHOM
CTPYKTYpE DJIEMEHTOB.

Hokazana 3(@EeKTHBHOCTE pe3ysbTaTa Ipolecca, o0pa3oBaHHs M NPeoOpa3OBaHUs MHHEPAIOB U
HEOPraHUYECKUX COCIUHEHMM II0J JACHCTBHMEM CHHIYJSIPHOCTh IOTOKOB LT-BenuuumH uUCHOIB3YyeTCS U
MPUMEHSETCS Ha MPAKTUKE B YCTAHOBKHU «3JIaTOCIIABaY, I/Ie BO3JICHCTBHIE HA POJIUTENLCKHUE S/Ipa — OPraHUYecKHe
COE/IMHEHUsI, COCTOSIIME M3 aTOMOB YIJIEpOAa M BOJOpOJia B DHEPreTHYECKOM peakTope, — TIJe Macca
POJIUTENBCKOTO Spa CKOHIEHTPUPOBAHA B OJHON TOUKE «OapH» — CHUHTYJSPHOCTHh MOTOKOB LT-Bennuumn
MIPOCTPAHCTBE-BPEMEHH B peakTope, o0pasyercs JoUepHue sapa OapHa.

ANNOTATION.

Fundamental research is based on the transmutation of elements, which is essential for solving new and
previously unsolvable problems in various fields of science and industry.

One of the most important tasks in physics and chemistry is to derive the value of the intense singular flow
of LT-values in the quantum electrodynamics of each atom, which characterizes the strength of the electromagnetic
interaction between charged particles, electrons and neutrons, and the singular flows of LT-values.

The quantum effect is that the quantum effect causes the energy level of an atom to add up, which describes
the natural changes in the periodic law of Mendeleev, resulting in the formation of a new molecule, and its structure
determines the chemical and physical properties of various compounds and the transformation of one chemical
element into another.

An important condition of the method is the study of the physical properties and practical processes of
formation and transformation of minerals and inorganic compounds under the influence of the singularity of LT-
values in space-time between the flows of neutrons on atomic nuclei, according to the law of the periodic table of
Mendeleev, the transmutation of artificial transformation of atomic nuclei.

The process of element transmutation occurs in devices that have enough energy to cause artificial
transformations in the atomic structure of electrons and neutrons.

The effectiveness of the process of formation and transformation of minerals and inorganic compounds under
the influence of the singularity of LT-value streams is proven and used in practice in the «Zlatoslavy, installation,
where the effect on parent nuclei — organic compounds consisting of carbon and hydrogen atoms in an energy
reactor, — where the mass of the parent nucleus is concentrated in a single point, the "barn" singularity of LT-
value streams in space-time in the reactor, forming daughter nuclei of the barn.

KuiroueBbie ci10Ba; CUHTyJIIpHbIN 0TOK LT-BenuuuH.
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TpaHCMyTaIII/IH ATOMHBIX axep B
CHUHT'YJ/IAPHBIX MOTOKAX LT-BeanyuH.

Meton HCCIICAOBAaHUA n MPaKTUYCCKOC
IIPUMEHCHUA.

AKTyanpHOCTB IpoOieMsl. [lo cux mop, roBops 00
aTOMHOW TEOPHH, O TOM, KaK W3 HECKOJBKHX COPTOB
aTOMOB, COCIMHEHHBIX MEXAy COo00i B pa3HOM
MOPSJKE, MOTYyYar0TCsl COBEPIICHHO HEIOXOXKHE IPYT
Ha Jpyra BEIIeCTBa, MBI HM pa3y HE 3aIalHCh
«IIETCKUM» BOIPOCOM — a OTKyJa B3SsUIUCH CaMu
aTOMBI?

[Toyemy aTOMOB OJHHX JIEMEHTOB O4€Hb MHOTO,
a JIpyrux — OYEHb MaJ0, W PaclpOCTPaHEHBI OHU
OYEeHb HEPaBHOMEPHO.

BakHpIM yciloBHEM ycrexa B HUCCIEIOBaHUU

(U3MYECKHX CBOMCTB, IPAKTHYECKHX IIPOLECCOB
o0pa3oBaHMsI W TIPeoOpa3OBaHMS MHHEPAJIOB U
HEOPraHMYECKUX  COCAMHCHHMH TOA  JEeHCTBHUEM
CHHTYJIAPHOCTB MIOTOKOB LT-ennuun

HPOCTPAHCTBEBPEMEHH MEXTy IOTOKOB HEHTPOHOB Ha
aTOMHBIE spa, N0 3aKOHY MEPUOJUYECKUIl TaOIuIbI
MenneneeBa TpaHCMyTalMs HCKYCCTBEHHOTO
OPEBPAIICHUS aTOMHBIX SIIEP.

SIpsieTcss HEOOXOUMBIM TSl PEIICHUS] MHOTHX
(byHIaMeHTanbHBIX, NPHUKIAIHBIX W MPAKTHYCCKUX
3ajad.

[B 1815 romy VYunwsam Ilpayr, BbICKa3an
NPEIIION0KEHNE, YTO BCE JJIEMEHTHI MPOU3OLLIA U3
aTOMOB CaMOTO JIETKOTO JJIeMEHTa — BOJOPOa,
BOJIOPOJ—3TO Ta camast «TepBOMaTEPHUSD
JPEBHETPEUCCKUX (PHIOCO(OB].

Transmutation of atomic nuclei in singular
streams of LT-values.

Research method and practical application.

The relevance of the problem. So far, when talking
about the atomic theory, about how several varieties of
atoms, connected to each other in different ways,
produce substances that are completely different from
each other, we have never asked the "childish" question
- and where did the atoms themselves come from?

Why are there so many atoms of some elements,
and so few of others, and they are very unevenly
distributed?

An important condition for success in the study of
physical properties, practical processes of formation
and transformation of minerals and inorganic
compounds under the influence of the singularity of
LT-magnitude flows in space-time between neutron
fluxes on atomic nuclei, according to the periodic table
law transmutation of artificial transformation of atomic
nuclei.

It is necessary to solve many fundamental,
applied and practical problems.

[In 1815, William Prout suggested that all
elements originated from atoms of the lightest element,
hydrogen, hydrogen Teopus.

dyHIaMeHTaIbHOE HCCIIEI0BAHUE TTOCTPOCHO Ha
TpPaHCMyTallMK 3JEMEHTOB, B IPOLECCE pealn3alun
BOXHEHIINUX 3a1ad mpoiiecca, KOTopble 3(h(HEeKTHBHO
pelIaloTcsi HOBBIE paHee He pellaeMble 3a/add B
Pa3HBIX OTPACIIAX HAYKH U IIPOU3BOJICTBA.

O,Z[Ha W3 BaXKHEHINMX 3a7a4 mnmpouecca B (bPI3I/IKI/I n
XMMHUM BBIBECTH 3HAUYCHHE MHTEHCHUBHOTO Motoka LT-
BEJIMYMH B KBAHTOBOM QJICKTPOAMHAMUKE KaXJA0ro

aroma, KOTOpas XapaKTepHU3yeT cuiLy
3JIEKTPOMAarHUTHOT'O B3aMMOJICHCTBHS MEXKITY
3apsDKCHHBIMA ~ YacTHIAMH 9JIEKTPOHAMHU u

HEUTpPOHAMU, CUHTYJISIpHBIX ToTOKax LTBennyuH.

KBaHTOBBIM 3 eKTOM 3aKIr0daeTcs B TOM, UTO
3a cu€T KBaHTOBOTO 3((eKTa MPOUCXOIUT CIOKCHUS
9HEPreTHYECKOT0 YPOBHS aTOMa, 4YTO B HTOre
OPUBOTUT K OOpa3sOBaHHIO HOBOH MOJEKYJBI, a WX
CTPYKTypa ONpEACNIAeT XUMHYCCKHE U (H3HUCCKHE
CBOMCTBa pAa3NMYHBIX COCAMHCHHH, MpeBpalIcHIEe
OJIHOTO XMMHYECKOT0 JJIEMEHTA B IPYTO.

Theory.

Fundamental research is based on the
transmutation of elements, in the process of
implementing the most important tasks of the process,
which effectively solve new previously unsolvable
problems in various fields of science and production.

One of the most important tasks of the process in
physics and chemistry is to derive the value of the
intensive flow of LT-values in the quantum
electrodynamics of each atom, which characterizes the
strength of the electromagnetic interaction between
charged particles, electrons and neutrons, and the
singular flows of LT-values.

The quantum effect is that the quantum effect
causes the energy level of an atom to add up, resulting
in the formation of a new molecule, and its structure
determines the chemical and physical properties of
various compounds and the transformation of one
chemical element into another.

Mexanu3m o0pa3oBaHmsi.

Jokasana 3¢ GEKTHBHOCTD MPOIIECCOB
oOpazoBaHusi MW mpeoOpa3oBaHHWsl MHHEPAIOB U
HEOPraHWYeCKUX  COEAMHEHUNW 1oja  JeHCTBHEM

CHHTYJISIPHOCTH TTOTOKOB L T-BenuunH Hcnons3yercs u
MIPUMEHSETCS] Ha PaKTHKE, IPOUCXOIUT BO3AEHCTBHE
CKaJSIPHOH  TIPOBOJMMOCTH,  BO3JEHCTBHE  Ha
POIMTENBbCKHE SIIpa, OPraHWYecKHe COCIUHEHHS,
COCTOSIIE M3 aTOMOB YIJIEpoja W BOJOPOAA B
SHEPreTUYECKOM PEaKTOpe, I7le Macca POJUTEILCKOTO
A1pa CKOHICHTPHPOBAHA B AHW3OTPONHMH B MOMEHT
runepOonuueckoM  (CHHTYIsipHOM) moTtoku  LT-
BEJIMYHH, 337a€T CBSI3b MEXKIY KOHTPaBapHAHTHBIMU U
KOBapHMaHTHBIMH KOMIIOHEHTaMH B IIPOCTPaHCTBE-
BpPEMEHH, B DHEPTEeTHYECKOM PeaKTope.

IIporecc onuchIBaeT N3MEHEHHS B POAUTEIECKOM
SApe CKOHLICHTPHUPOBAH CHHTYJISIPHBIM MOTOKOM, T/
KaXJ0MY OJJIEMEHTY COOTBETCTBYET ONpeAelIEHHas
LTBennunHa, XUMUUECKUX 3JIEMEHTOB BBIPAXKAIOTCS B
TepMuHax LT-BenuuumH —  BEJIMYMHOM  MAacCCHI,
CHHTYJISIPHOCTh NOTOKOB LT-BeNUYMH MpoCTpaHCTBE-
BPEMEHU MEXAY IEKTPOJAMHU 3apsIIOM.

B cuHTYISIpHOM TOTOKE, MEXIY MOJOXKHUTEIHHO
3apsHKEHHBIM aTOMOM BOJIOpOZIA "
9IEKTPOOTPHUIIATEIFHBIM aTOMOM BOJIOPOJIa YaCTHIHO
0CBOOOXKIaeTCs ANMEKTpOHHAs opOuTa, rae odbpasyercs
CBA3b C AaKLENTOPOM B CHUHIYJsIpHOM mnortoku LT-
BEIMYUH BO3HUKAET TOPMO3HOE WU3IY4YEHUE, TaKUM
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00pa3oM, Ip1 TOPMOXKEHUH YaCTHIBI €€ KHHETHYECKas
9HEPTUsl MEPEXOAUT B DHEPIHIO IJIEKTPOMArHUTHOTO
CHHT'YJISIPHOTO TIOTOKa, 00pa3oBaHHas CBsI3b, 00pa3yeT
JOYEepHEI0 -  aKUENTOPHYI  CBA3b  IYyTEM
NPE/IOCTaBIICHNSI CBOOOJAHBIX OpOMTaNIel, 3aloJHUB
0CBOOOAMBIIYIOCS OpOHTATh BOJOPOJA — BO3HHUKAET
MEKMOJIEKYJIISIpHAst BOZOPOJHAS CBA3b TMAPOKCUIIBHOMN
Tpynnel, TAE THApOKCHIas Tpymma (opMHPYeET
TPaHCMYTAaIlMOHHBIC LETOYKH, KOTOpBIE 00Opasyercs
BIMSHAE Ha HCKYCCTBEHHYIO TPAaHCMYTAalWi0 B
MOJIEKYJIBI u XapaKTEePUCTHK CO37IaBaEMBbIX
MaTepuaoB.

B pesysnbrare naéT OCHOBaHHE paccMaTpUBATh
9JNIEMEHTHI-aTOMBl ~ KaK  [JBIDKYIIMECS Tena, Kak
MPOLIECCHI, MPOTEKAIOIINE B MPOCTPAHCTBE-BPEMEHH,
T.. OAMH XHMMHYECKMH 3JEMEHT IpeBpaliaeTcs B
JPYrOM.

BrersicHnnocs, 4ro  KBaHTOBBEIM  3(dexTom
3aKIFOYACTCs B IPAKTUYECKOM IIporiecce 0Opa3oBaHus
POAMTENHCKOTO SApa HA MpPUMEpE YIIEBOIOPOAA
(mpaiimepa) wu mpeoOpa3oBaHWS MHUHEPAIOB U
HEOPraHMYECKHX  COCAMHEHMH  1oJ  JeHCTBHEM
CHUHTYJIAPHOCTb IMOTOKOB LT-BCJ’II/I‘-II/IH, B TCUCHUU I'O[
paboThl, BBISICHHJIOCH Ha IpUMEpe YIJIEBOIOPOAa
(mpaiimepa), yriaeBoAOPO HE MOTEPSUTH CBOH (DYHKIIUU

ro
T

1

POIUTEIBCKOTO siIpa. DTO MPOUCXOTUT Oiaromaps
TOMY, YTO MPU WHTEHCHUBHOM CHHIYJISIPHOM IOTOKH
LT-BenmnuuH poOUTENBCKOrO siApa K HadalbHOH
MOTEHIUATLHOM SHEPruu nobaBiseTcs
JIOTIOTHUTEIIbHAS SHEpPrus, 4TO MO3BOJIAJIO
HCII0JIb30BaTh NpaliMep B TEUEHUM IoJa U NIPOBOAUTH
TPAaHCMYTAllMI0 AaTOMHBIX SIIEp B  CHHTYJSIPHBIX
notokax LT-sennuun. [Tpumep:

beio  momyueHo  3a 12  wMecdmeB  u3
20mut.mpaiimepal 82,5kr. XK:T MEUHEpaTbHOTO CHIPHSI.

4n  mpaiimepa — momyumnu  100rp KT
MUHEPATBLHOTO ChIPbSI.

100mn k.1 -36508= 365MI11. K.T MHHEPAILHOTO

CBIPbSL.
PaccuuTannsle 3HAYCHUS CKaJsIpHOM
MIPOBOAUMOCTb  OHpEAENAeTCd II0 PETrPECCUOHHOE

ypaBHeHue (1)

Y=B0+B1X+¢ (1)

0 2

Y — 3aBucumMas nepeMeHHas (CKauspHas
MIPOBOJIUMOCTH) X — He3aBUCUMas riepeMeHHas 0 u
B 1 — xoaddummentsr perpeccun &€ — cCiydaiHas
ommoKa.

(WIS
.}
1
- KT

Puc. 1 — Coomeemcmesue sxcnepumeHmanibHolX 3HAUeHUll HACLINHOU NIOMHOCIU HC:M U NPEOCKA3AHHBIX NO
VPaBHeHUI0 pecpeccui.

The mechanism of formation.

The effectiveness of the processes of formation
and transformation of minerals and inorganic
compounds under the influence of the singularity of
LT-value flows is proven and applied in practice, there
is an effect of scalar conductivity, an effect on parent
nuclei, organic compounds consisting of carbon and
hydrogen atoms in an energy reactor, where the mass
of the parent nucleus is concentrated in anisotropy at
the moment of hyperbolic (singular) flows of LT-
values, sets the connection between the contravariant
and covariant components in space-time, in an energy
reactor.

The process describes changes in the parent
nucleus, which is concentrated by a singular flow,
where each element corresponds to a specific LT-
quantity. Chemical elements are expressed in terms of
LT-quantities, such as mass, and the singularity of LT-

quantity flows in spacetime between the charge
electrodes.

In the singular flow, between the positively
charged hydrogen atom and the electron, Example:

It was received in 12 months from
20lit.primer182.5kg. Zh:t mineral raw materials.

41 of primer — received 100gr Zh:t mineral raw
materials.

100ml Zh.t -365dn= 365ml. Zh.t mineral raw
materials.

The calculated values of scalar conductivity are
determined by the regression equation

(1)
Y=R0+B1X+& (1)
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Y is the dependent variable (scalar conductivity)
X is the independent variable § 0 and B 1 are the
regression coefficients € is the random error.

ro
T

1

0 2

- K:T

Fig. 1 — Correlation of experimental bulk density values and those predicted by the regression equation.

MexaHM3MBbI JaHHOT'0 IIpolecca.

Harnsgso NPOJEMOHCTPUPOBAHA
3aKOHOMEPHOCTh B IOBEJCHMU DJIEMEHTOB, Tabiuie
MenpneneeBa B KOTOpoW  mpenctaBieHsl 118
3JIEMEHTOB.

MexaHu3MBbI JaHHOTO MPOLECCA €IIe HE U3YUYEHBI,
HO MOCKOJBbKY M3BECTHO, YTO B NIEPHOJ CUHTYJIIPHOTO
notokoB LT-BemuumH, M3 pOAUTENBCKOIO sapa
(hopmupyromeiics a3l 9acTHIl, 00pPa3yT TOYCPHEIO
- AKUENTOPHYIO CBSI3b, MOXHO MPEIIONOKUTh
YBEJIIMYEHUE YaCTUIl C POCTOM B3aMMOJACHCTBHU
YaCTHUIL ITyTEM CUHTYJISIPHOTO NOTOKOB LT-BenuuuH.

C ¢usuueckoil TOYKM 3pEHHs, CEUCHHUE MOIKHO
NpeiCTaBUTh Kak 3()(EeKTUBHYIO IUIOWIAb, OOJIbIION
IUIOTHOCTBIO, TI/I€ BCE  YACTHUIBI  CTAHOBUTCS
COCpefoToueHa B OECKOHEYHO MalloM 00béMe U
CXKMMAETCAd JO HEBEPOSTHO IUIOTHOM TOUKH —
CUHTYJISIPHOCTH, KOTOPBIE CYILECTBEHHO IPEBBIIIAIOT
o0béMa  3apsJOB M BBI3BIBAIOT  Pa3MHOMKCHHE
3JEKTPOHOB M MOHOB B F€OMETPHUYECKOH MPOrPECCHH
00pa30BHIBAIOT IIa3MEHHBIA KaHAJ, TJIe OTPBIBACTCS
4acTh 3JIEKTPOHOB OT aTOMOB, TEM CaMbIM IPEBpalaeM
aToMbl B HOHBI, Onarojapsi 4emy oOpa3yercs
AJIEKTPOHHAS JIaBUHA, 4TO MO3BOJIMJIO
nepepacIpeieluTh BEICOKOIUIOTHOM MaToK B paboueit

cpelle BO3HMKHOBEHMIO Spa JIETKUX WM TSKEIIbIX
XUMHUUYECKHUX JJIEMEHTOB.

Paccuurannsie 3HAYEHUs CKaJIIpHOU
IIPOBOJMMOCTb  ONPEAEHAETCA IO PETPECCUOHHOE
ypaBHeHue; (2)

a=ni/ (ni +na), (2)

re o —(pu3ndeckasi KOHCTaHTA Ni — KOHIIEHTPALUS
CKaJIIPHOU IIPOBOJUMOCTH.
na — KOHIEHTPALUs HEUTPaJIbHBIX aTOMOB.

PaccuuraHHble ~ 3Ha4YeHHMS  PErPECCHOHHBIX
KO3 QHIHEHTOB OIIPEe/IeIISIOT perpeccuoHHOe
ypaBHeHwue (3)

p=—11+00218XX3 + 0.1303XX5 (3)

[MapameTpsI perpecCHOHHON MOIEIH:

-K03(QUIMEHT MHOKECTBCHHOW KOPPEISAIIH —
0,821,

-kpurepuil umepa — 22,7,

-cranmapTHas omubka oreHku — 0,18 r/cm3,

-pacmpesielieHne 0CTaTKOB — HOpMaJIbHOE.

KauecTBo perpeccuoHHOI 3aBUCUMOCTH
HATJISITHO TIPEJICTAaBICHO Ha pHUC. 3 € yKa3aHUEM
JIOBEPUTEIIbHBIX HHTEPBAJIOB.
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Puc. 2 — Coomeemcmeue sxchepumeHmanbHblX 3HA4eHUll HACLINHOU NIOMHOCIU U NPEOCKA3AHHBIX NO
ypaeueHnuto peepeccuu. L{gemnvle nunuu — dogepumenvHuiil unmepgan 01s 0,95 naoexcnocmu.

The mechanisms of this process.

The pattern in the behavior of elements, the
periodic table, which contains 118 elements, is clearly
demonstrated.

The mechanisms of this process have not yet been
studied, but since it is known that during the period of
singular flows of LT-values, from the parent nucleus of
the emerging phase of particles, a daughter-acceptor
bond is formed, it can be assumed that the number of
particles increases with the growth of particle
interactions through singular flows of LT-values.

From a physical point of view, the cross-section
can be represented as an effective area with a high
density, where all particles are concentrated in an
infinitesimal volume and compressed into an incredibly
dense point, a singularity that significantly exceeds the
volume of charges and causes the multiplication of
electrons and ions in a geometric progression, forming
a plasma channel where some of the electrons are
detached from the atoms, transforming them into ions,
resulting in an electron avalanche that redistributes the
high-density flow in the working medium.

The calculated values of scalar conductivity are
determined by the regression equation;

(2) a=ni/(ni +na), (2)

where o is a physical constant. ni is the
concentration of scalar conductivity. na is the
concentration of neutral atoms.

The calculated values of the regression
coefficients determine the regression equation (3)

p=—11+00218XX3 + 0.1303XX5 (3)
Parameters of the regression model:

-multiple correlation coefficient — 0,821,

-Fisher's criterion is 22.7,

~-the standard error of estimation is 0.18 g/cm3,

~-the distribution of the residuals is normal.

The quality of the regression dependence is clearly
presented in Fig. 3 with confidence intervals.



Espasutickuti Coro3 YueHbix. Cepus. mexHu4Yeckue u puauko-mamemamuyeckue Hayku. #3(134), 2026 11

08

3xcnepn MEHTANbHbIE IHIYEHWA

04

0.2 0.4 05 og 0.7

08 02 10 1.1 1.2 13

Fig. 2 — Correlation of experimental bulk density values and those predicted by the regression equation. Colored
lines represent the confidence interval for 0.95 reliability.

®du3uyeckue CBOMCTBA TPAHCMYTALMH.

MogennpoBaHus TPAHCMYTAIMN HCIONB3YIOT:

B 30HE »HEPreTHYECKOro peakTopa YCTaHOBKH,
MPOUCXOUT BO3JCHCTBUE CKAISIPHOW MPOBOANMOCTS,
BO3JICHCTBIE HAa POJUTEIBCKHUE Spa, OPraHMYECKHE

COEIMHEHHs, COCTOSIIUE W3 aTOMOB yTiepoja H
BOJOpPOJA.

PeaxTop o0amaer OCHOBHBIMH
XapaKTCpUCTUKAMU  CUHTYJSIpHOM 1noTokoM LT-
BEJIMYHH, Macca POIUTEIHCKOTO sapa
CKOHLIEHTPUPOBaHa B AHU30TPONMM B  MOMEHT
runepoOosyeckoM  (cuHrysisippom) moroku  LT-

BEJINYMH, 33/1a€T CBS3b MEX]ly KOHTpAaBapUaHTHBIMU U
KOBAPHAHTHBIMH KOMIIOHEHTaMH B IIPOCTPAHCTBE-
BPEMEHH, B SHEPT€THUECKOM PEAKTOPE.

Physical properties of transmutation.

Transmutation simulations use:

In the energy reactor zone of the installation, there
is an effect of scalar conductivity, an effect on parent
nuclei, and organic compounds consisting of carbon
and hydrogen atoms.

The reactor has the main characteristics of a
singular flow of LT-values, and the mass of the parent
nucleus is concentrated in an anisotropy at the moment
of a hyperbolic (singular) flow of LT-values, which sets
the relationship between the contravariant and
covariant components in space-time in the energy
reactor.

Ha mpumepe 3050Ta, moka3aHa HCKYCCTBEHHOM
TpaHcMmyTanusi HotokoMm LT-BennyuH.

Using the example of gold, we show artificial
transmutation by the flow of LT-values.

domo 1 ¢ gusuueckoli mouxu 3penust, NPOUCXo0Um 6030elicmeue CKAIAPHOU NPOBOOUMOCTb, B030eliceue Ha
pooumensckue 10pa 8 OPeAHUYecKoM COeOUHEeHUU, Yenepodd U 6000poad.

From a physical point of view, photo 1 involves
scalar conductivity and the effect on the parent nuclei
of carbon and hydrogen in an organic compound.
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¢domo 2 noxazano momenm 6 cunepboauieckom (cuneynaprom) nomoku LT-eenuuun, 3a0aém cei3b mesicoy
KOHMPABAPUAHMHBIMU U KOSAPUAHMHBIMU KOMROHEHMAMU.
Photo 2 shows the moment in the hyperbolic (singular) flow of LT-values, which sets the relationship between
the contravariant and covariant components.

i R

¢domo 3 noxazano Keanmoswvim 3¢pgpexmom
Photo 3 shows the Quantum Effect

Gomo 4 noxazano HAUANO KEAHMOBO20 IPPEKMa NPOUCXOOUN COICEHUSL IHEPLEMULECKO20 YPOBHSL AMOoMd.
Photo 4 shows the beginning of a quantum effect, where the energy level of an atom is added.



Espasutickuti Coro3 YueHbix. Cepus. mexHu4Yeckue u puauko-mamemamuyeckue Hayku. #3(134), 2026 13

Gomo 5 noxazarno npoodonsicene NPeePaueHs 8 MUHEPALLHOE CbIPbe, 34 CUEM KEAHMOB020 d(dhexma.
Photo 5 shows the continuation of the transformation into mineral raw materials due to the quantum effect.

-

Gomo 6 nokazaro MoMenm UCKyCCMEEeHH020 NPeEPAWCHUSL 8 MUHEPATbHOE ChIPbE.
Photo 6 shows the moment of artificial transformation into mineral raw materials.

Domo 7 nokazano OKOHYAMeNbHOE NPOOOINHCEHUSI UCKYCCMBEHHO20 NPEBPAUEHUS. 6 MUHEPATLHOE CbIPbE
nepexoo LT-eenuuun 6 3010mo.
Photo 7 shows the final continuation of the artificial transformation of LT values into gold.



14 Eepasutickuti Coro3 YueHbix. Cepusi: mexHudeckue u ¢husuko-mameMamuydeckue Hayku. #3(134), 2026

Domo 8 noKAa3aHo UCKYCCMBEHHbI CAMOPOOOK MUHEPATLHO20 Cblpbs 3010ma.
Photo 8 shows an artificial nugget of Gold mineral raw material.

@omo 9 nokazano 25 nO3UYUA UCKYCCMBEHHO20 CAMOPOOKA MUHEPATILHO20 CbIPbsl 3010Md.
Photo 9 shows the 2nd position of an artificial nugget of Gold mineral raw material.

Bech npounecc, HCKYCCTBEHHOI TpaHCMYyTanust The entire process of artificial transmutation
norokoM LT-penmuun mpoxoaut; OOopynoBanue by the LT-flow takes place; The equipment is made in
H3TOTOBJICHO B OJTHOM SK3EMILIIpE. one copy.

OO6opyoBaHHE HAacTpOEHa Ha TPAHCMYTALUIO The equipment is configured for the transmutation
JparoLeHHbIX METAIIOB. of precious metals.

MomnocTts ycraHoBku 0.1 xkBT. The power of the installation is 0.1 kW.

I'enepupyer B peakTope ycTaHOBKH; TeH30p - Generates in the reactor of the installation; Tensor
noroka - 32.4 MBt (MW) - flow - 32.4 MW (MW)

Bpemst mpoxoxaeHus nporecca otTlHe., 101 MuH. The process takes place from 1 ns to 1 min.

d)bm 1 nok&mn 060byébedﬂue. ‘
Photo 10 shows the equipment.
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Tabmumna 1

Pe3yabTaThl aHAIN3a, HCKYCCTBEHHOTO MOJIYYeHUSI MUHEPAJIBLHOTO ChHIPhS. MOKA3aHbI H3MEPUTEIbHBIM
npudopoM peHTreH(IyopeceHTHBIM criekTpomeTrpom X- METS8000.

Table 1

The results of the analysis, the artificial production of mineral raw materials. shown by the measuring
device X-ray fluorescence spectrometer X- MET8000.

W3mepeHna NposegeHbl PeHTreHOPAYOpecUeHTHLIM cnekTpomeTpom X-MET8000

ceungerenscreo o nosepke NeMH-8124 geicrantensHo ao 03.09
WUms Knacc Aara
alloy_fp 15/12/2025
Inemenr Fe % in% Mn% Co% Cr%
9892 0,76 0,15 0,10 0,03
3nemeHTt Re % Au % Pb % Ir % Hg %
0,00 0,00 0,00 0,00 O,%O
3nemenT Ti% V% Y % Cd % Zr %
0,00 0,00 0,00 0,00 0,00
Mapku: ¥7 (0,03), Y8A (0,03), ¥7A (0,03)
Umsa Knacc lara
alloy_fp 15/12/2025
nemenTt Fe % Pd % Zn % Au % Ti %
9746 0,93 0,55 0,38 0,21
nemenT Ir % Re % Ta % W% Pt %
0,00 0,00 0,00 0,00 0,00
3nemeHT Zr % Se % Y % Mo% Sn%
0,00 0,00 0,00 0,00 0,00
Mapku: ¥10A (0,02), Y9A (0,11), ¥7 (0,15)
Wma Knacc Aara
alloy_fp 15/12/2025
nemenT Fe % Mn% Zn% Cr% Co %
99,34 0,26 0,26 0,06 0,05
3nemenT Pt % Pb% Re% Hg% In%
0,00 0,00 0,00 0,%0 0,00
nemeHT Ti % V% Se % % Y %
0,00

0,00 0,00 0,00 0,00
Mapku: cr 10xn (0,00), cr 2nc (0,00), cv 08kn (0,00)

Cpasnenue pe3yromamos,
npouseoocmaa.
Comparison of results and economic relations in the

IIpumep

Omnpenenuts Maccy 6apHa MHHEPAIBHOTO CHIPbS
— poautensckue sapa X 100mn— rTme wmacca
POAMTENHCKOTO SIpa CKOHLIEHTPUPOBaHA B TOYKE
TopmonT cobpituii oeh 0,01 GapH — BBIEENACTCS
HCKYCCTBEHHOE Macca 0apHa MHHEPAIbHOTO CHIPbi—
Tp.

6na =X - oeh - N+owo

X — ucxoaHoe (POAUTETBCKOE) SAPO— MIL

N +o0 — HeucuepnaeMble pOAUTENIbCKUN pecypc
— +oo.

OHa — Macca 0apHa MCKYCCTBEHHOE IOJYYEHUs
MHHEPAIBLHOTO  CBIPbS rp. och Ceuenue
cuHTyJIsipHOro moTokoB LT-Benmuumn (I'opu3oHT
COOBITHIT) — «OapH».

100 - 0,01 = 1rp. - 100 = 100rp.

Takum o00pa3om, IpHU POIUTENIBCKOM sJIpe B
100ma MOXEM IOJIy4HT HUCKYCCTBEHHOI'O
MUHepalbHOro chIpbst B 100 pas.

Example

Determine the mass of the barne of mineral raw
materials — parent nuclei X 100ml — where the mass
of the parent nucleus is concentrated at the event
horizon ceh 0.01 barn — the artificial mass of the barne
of mineral raw materials is released — gr.

bna =X - och - N+owo

.2022.
Bpema MNpoaonxures
1§:28:16 18 sA
Cu % Ni % W% Ta % Sb % Hf %
0,03 0,01 0,00 0,00 0,00 0,00
Pt % Sn % Pd % Se % In% As %
0,00 0,00 0,00 0,00 0,00 0,00
A%% Mo% Nb% Bi %
0,00 0,00 0,00 0,00
Bpema Npoaonxures
13:29:42 Ig sA
Mn% Co% Ni % Cu% Nb% Cr%
017 0,07 0,07 0,06 0,05 0,04
Hf % Pb % V% Hg % Sb % As %
0,00 0,00 0,00 0.%0 0,00 0,00
Bi % In % Ago% Cd %
0,00 0,00 0,00 0,00
Bpemn Npogonxures
13:31:17 18 sA
Cu% Ta % Sn % W% Sb % Hf %
0,03 0,00 0,00 0,00 0,00 0,00
Ir% Au % Pd % As % Cd % Ni %
0,00 0,00 0,00 0,00 0,00 0,00
Bi % Nb% Zr% Mo %
0,00 0,00 0,00 0,00

IKOHOMU4YecKoe OMmHOWEeHUA Ha d)opMupoeaHue mpancmymayuorHHoco

formation of transmutation production.

X — the initial (parent) nucleus — ml.
N +oo — the inexhaustible parent resource — +oo.

bna — the mass of the barne of artificial
production of mineral raw materials — gr. oeh —
Cross-section of singular flows of LT-values (Event
horizon) — "barn".

100 - 0.01 = Igr. - 100 = 100gr.

Thus, with a parent nucleus of 100ml, we can
obtain artificial mineral raw materials 100 times.

Peumenne

6na x = [N +1,2,00] 6Ha 1 + OHa 2 [Ipumep TOUKy
3amepa aHaiu3a OHa - 1% = 0,05rp, nayuaaus. TOUKy
3amepa aHanu3a OHa - 0,4% = 0,02rp, 3070Ta.

100 :0,6;1 =166pemt. - 0,05rp.= 8.3rp. mamnagus
: 1007. - 60 000:1. =0,083rp./11. - 60 0001 = 4,980Tp.
TIauIaausl.

IIpu momHOM packiaze Ha 3rp. Mbl noxyuum 14
940rp. namiagusi.

1001 :0,61 =166pa3. - 0,02rp.= 3.3rp. 30710Ta :
10071. - 60 0001. =0,033rp./11. - 60 000 = 1,980rp.
3osiora. [Ipu mostHOM packiaje Ha 3rp. Mbl TTOJIyYUM 5
940rp. 3070T4.

Solution bna x [N +1,2,00] bna 1 + bna 2
Example the measurement point of the bna analysis is
1% = 0.05gr, palladium. the measurement point of the
bna analysis is 0.4% = 0.02gr, gold. 1001 : 0.61 =
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166res. - 0.05gr.= 8.3gr. palladium : 1001 - 60 0001.
=0.083gr./11. - 60 0001 =

4.980gr. palladium.

With a full layout on 3gr. we will get 14 940gr.
palladium.

1001 :0.61 =166times. - 0.02gr.= 3.3gr. of gold :
1001. - 60 0001. =0.033gr./11. - 60 0001 =

1.980gr. of gold.

With a full 3gr. we will get 5 940gr. of gold.

BriBoOaBI.

Lenbro naHHOM pabOTHI OBUIO N3yYEHUE BIUSHUS
TpaHCMyTallud aTOMHBIX SJEep B CHHIYJISIPHBIX
notokax LT-BeNWYMH W MOMYYHTh HpPaKTHYECKUE
TEXHOJIOTUH Y 3HaHUS IJIsl HAYKW U IPOU3BOJICTBA.

1.I1poBeAEHHBII aHAIN3 TOKA3aJI, YTO, UCTIOJb3Y S
TPaHCMYTAallMI0 aTOMHBIX sIep B CHHTYJSIPHBIX
notokax LT-BelMunMH TEXHONOTMH CHOCOOCTBYET
TpaHCMyTallud aTOMHBIX SJEep B CHHTYJISIPHBIX
notokax LT-BenMYMH M NOJYyYUTH HOBOW MOJIEKYJIBI
MHHEPAJIGHOTO  CBIPBS,  COIVIACHO  pe3yJbTaTaM
HIOJIyYEHHBIM aHAJIM3a.

2.B xoxe wuccrnenoBaHus OBUIM pEIICHBI BCe
NOCTaBICHHbIC 3aJadl: W3y4YEHBl TPAHCMYyTalHIO
aTOMHBIX sJep, NMpoBeAeHa padoTa MO TEXHOJOTHU
TPAHCMYTAIlMH ATOMHBIX ISP U MPOAHATU3UPOBAHBI
NOJIydeHHBIC  JaHHBIC. [loNy4eHHBIE pe3yJIbTaThl
MOJIC3HBI TPU pa3paboOTKe HOBOIO OOOPYIOBAaHUS M
TEXHOJIOTHH.

3.B xo/e uccneaoBanus ObUia H3yUeHa TUHAMHKA
BJIMSIHHS, BBIICHWIOCH, YTO KBaHTOBBIM 3((deKTom
3aKJIFOYaeTCs B MPAKTUUECKOM IIpoliecce 00pa3oBaHuUs
POAMTENBCKOTO sIpa Ha NpUMEpe YIIIEBOJOPOja
(nmpaiiMepa) ObUI IMOJy4€H NPSMONH IKOHOMHYECKHUI
3¢ deKT KaK JONrocpouHOe IPUMEHEHU MpaiiMepa.

AHaJu3 NpaKTUYECKNX JaHHBIX 32 HOCIEIHUE TOJ
HOKa3ajl, 4TO YIIEBONOPOIbI (IpaiiMep) He TepsIoT
cBoMX cBoicTBa. CHpoc Ha CHIpbe BCErAa BEJIHK.
Pabora noxTBepamiIa NPakTHYSCKUMH 3HAYCHHSAMH

Conclusions.

The purpose of this work was to study the effect
of transmutation of atomic nuclei in singular streams of
LT-values and to obtain practical technologies and
knowledge for science and production.

1. The analysis showed that wusing the
transmutation of atomic nuclei in singular streams of
LTvalues, the technology promotes the transmutation
of atomic nuclei in singular streams of LTvalues and
the production of new mineral raw materials, according
to the results of the analysis. 2. During the research, all
the objectives were achieved: the transmutation of
atomic nuclei was studied, the technology of atomic
nucleus transmutation was developed, and the results
were analyzed. The obtained results are useful for the
development of new equipment and technologies.

3.During the study, the dynamics of influence was
studied, and it was found that the quantum effect is a
practical process of forming a parent nucleus using a
hydrocarbon (primer) as an example. This has a direct
economic effect as a long-term use of the primer.

4.An analysis of practical data over the past year
has shown that hydrocarbons (primer) do not lose their

properties. The demand for raw materials is always
high. The work has been confirmed by practical values.

JIutepartypa
Literature
1.A.B.Karabut, Ya.R.Kucherov,
[.B.Savvatimova, Phys.Letters A, 170 (1992), pp.265-
272

2.1.b.CaBatmoBa, A.B.Kapadyr, M. AH,
[osepxHoCTS, 1, 1996, c.63-75
3.1.b.CaBBatumoBa, A.B.Kapabyr, M. AH,

Iosepxnocth, 1, 1996, c¢.76-81 4. A.B.KapaOyr,
Martepuanst  7-ii  Poccuiickodd  KOH(epeHIMH 1O
XOJIOMHOM ~ TpaHCMyTaUUH  siiep  XUMHYECKHX
snementoB (PKXTS), M.2000, ¢.27-35

5.A.B.Kapabyr, Marepuasnsr  9-it
M.2002, c.86-98

6.M.1.Comun, ®usnueckas meicas Poccun, 2001,
Nel, ¢ 43-58

7.A.Knanos.
Marepuu’,

8.JL.1.Ypyukoes, B.M.Jlukconos, B.I'.Ilunoes.
Ipuknagnas pusuka, 2000, Ne 4, ¢

83-100 L.I.Urutskoev, V.I.Liksonov,
V.G.Tsinoev, Annales de la Fondation Louis de

Broglie, Vol. 27, N° 4, 2002, pp. 701-726

9.V.D.Kuznetsov, G.V.Mishinsky, F.M.Penkov,
V.I.Arbuzov, V.I Zhemenik, Annales de la Fondation
Louis de Broglie, Vol. 28, N° 2, 2003, pp.173-214

10.B.®.banakupes, B.B.Kpbimckuid,
b.B.bonoTos, H.B.BacunreBa, A.B.Bauaes,

H.1.MBanos, B.M.Kas6anos, I'.B.IlaBiosa,
M.U.Comun, B.U.Tpodumos, JI.U.Ypymkoes,

"B3aumMonpeBpallieHie XUMUYECKUX 3JEMEHTOB”,
nox pen. B.®.banakupesa,

ExarepunOypr: YpO PAH, 2003, c.28-48

11.B.A Kpusunikuii. ['eonndopmartuka,
Ned, ¢. 50-53; T'eoundopmaruka, 2003,

Nel, c. 42-50; "TpancMmyTamusi XHMHYECKHX
3JIEMEHTOB B 3Boonuu 3emau”’, M. MIIT'Y, 2003

12.V.1.Vysotskii, A.A.Kornilova, I.I.Samoylenko,
G.A.Zykov, Marepuansr §-it

Poccuiickoii KOH(}. MO XOIOTHOW TpaHCMYTAIHU
sep XuMU4eckux aneMmentos, M.2001, c.163-169

13.B.U.Bricoukuii, A.A.Kopuunoa, "SnepHbiit
CHHTE3 M TPAHCMYTAlLlUsi M30TONOB B OHOJIOTHYECKHX
cuctemax”, M., Mup, 2003

14.1.Savvatimova, Proc. 7th Int. Conf. On Cold
Fusion, Canada, 1998, pp.342-

350; Proc. 8th Int. Conf. On Cold Fusion, Italy,
2000, pp.277-283

15.A.B.HectepoBuu, b.Y.PonnoHos,
N.b.CasBatumoBa, Matepuains! 8-i Poccuiickoii koHd.
M0 XOJIOMHOW TPAHCMYTAlMH sIACp XUMHYCCKHIX
anemenToB, M.2001, c¢.211-215 16. O.®.Hewmemn,
10.B.T'opman. "CrpaBoyHMK 1O siiepHOH (u3mke”.
Kues, HaykoBa qymka, 1975 r.

17.J1. 0. Jlannay, E.M.JIudmm.
MexaHuka. HepensrtuBuctckas Teopus”.
Hayxka, 1974 1.

18. k. X. Maiimu, 8- s MexmayHapoaHas
KOH(pepeHIHS 10 XOJIOTHOMY CHHTE3Y, 1 D.

Ckapamys3m, Italian Physical

PKXTS,

"KaBuTanuonHas JECTPYKUUS

2003,

"KBanToBas
Mockaa,



Espasutickuti Coro3 YueHbix. Cepus. mexHu4Yeckue u puauko-mamemamuyeckue Hayku. #3(134), 2026 17

OouiectBo, Bonowwsi, Uranus, (Jlepuka), 2000
Towm 1, ctp. 419.

19.bannypkun I'.A., [Jxypunckuit b. ®. O
CEMUBEPIINHHUKAX B KPUCTAIUIOXUMUH KHCIOPOIHBIX
coenunenuit P33 // XKypH. Heopr. xumun. 1997a. T. 42.
C.477-490. 20. benoe H.B., 'omoBukoB A.A., bakakun
B.B. Ouepku mo Teoperndeckoil MuHEpamoruu. M.:

Hayxka, 1982.
21.bmmarok  H.A., Bopucos C.B. Pa3zsutue
METOZOB  TEOMETPHYECKOr0  aHalmu3a  CTPYKTYp

HEOpraHMYECKNX coequHeHui //JKypH. CTpyKT. XUMUH.
1992.T. 33. C. 145-165.

22 boxmill.b. Kpucranmoxumus.
1971.

23.bopucos CB, IMonGepesckast ~ H.B.
CraOwibHbIE KaTHOHBI KapKackl B  CTPYKTypax
¢dropunos u okcuaos. Hoocubupcek: Hayxka, 1984.

24 BomkoBa JIM., Marapmm C.A. 06
00pa3oBaHNM MHOTOATOMHBIX KAaTHOHOB pPTyTH //
Kypa. ctpykr. xumuu. 1999. T. 40. C. 314-323.

25.I'mmnectm P. T'eomerpus momexyn / Ilep. c
anra. M.: Mup, 1975.

26 KpxxosuueB C.B. CtpykTypHas cucreMaTHKa
MHHEPAJIOB M HEOPraHMYECKUX  COCAMHEHUIt

M.: Hayxka,

CKOMIUIEKCAMH aHHOHOLIETPUPOBAHHBIX TETPasApOB //
3am. Beepocc. munepai, o-sa. 1999a. T. 128(3). C. 1-
13.

27.Kpusosuues C.B. Mertannmnueckue MaTpHIlbl B
MUHepaJax ¥ HEOPraHHYeCKUX COCAUHEHHAX C
KOMIUIEKCAaMH aHHOHOIICHTPUPOBAHHBIX TETPASIPOB //
Becrtn. C.Ilerep6. ym-ta. Cep. 7: Teonorus,
reorpadust. 19996. Bem. 3. Ne 21. C. 56-61.

28.Ypyco B.C., Opno W.II. CoBpemeHHOE
COCTOSIHUE M BO3MOXKHOCTH MOJICIH BaJCHTHOCTEH
CBA3€M B  HEOPraHMYECKOW  KPUCTAIIIOXUMUHU
//Kpucramnorpadus. 1999. T. 44. C. 736760.

29.@unaros CK. BricokoTemnepatypHas
xpuctamtoxumusd. JL: Heapa, 1990.

30.@unaros C.K, CemenoBa T.®D., Bepracosa
JLII. PoxxneHre HOBOM KPUCTAUIOXUMUU HaBYJIKaHe //
T'eonorus. Ilporpamma «YuuBepcutetsl Poccun». Y.
I1. M.: U3x-Bo Mock. yara. C. 16-20.

31.AAmu0Ba H.A., [Tymaposckuii 1.10., Mamuako
C.B. Pacnpenenenne KaTHOHOB BKPUCTAJUIMUECKOH
cTpykType BapBukuta // Kpucramiorpadmsa. 1988. T.
33. C. 349-



18 Espasutickull Coto3 YdeHbix. Cepusi: mexHuU4Yeckue U (usuko-mamemamuyeckue Hayku. #3(134), 2026

TEXHUYECKME HAVKH

YK 004.8:316.4

MCKYCCTBEHHBI UHTEJUIEKT B COIIMAJIBHON COEPE

Canvuurxosa H.A.

doyenm, K.m.H., OOYeHm

Abopaxmanosa C.P.

bakanasp 2 Kypca ghakyrbmema 20cy0apCmeeHHO20 U MyHUYUNAIbHO20 YNPAasieHus
Boneoepaockuii uncmumym ynpaenenus — gpunuan Poccutickou akademuu HapoOH020 X03AUcmea u
2ocyoapcmeentoll cayxcovt npu Ipesudenme PD

Poccus, 400005 2. Boreoepao, yn. um. I'acapuna, 8

ARTIFICIAL INTELLIGENCE IN THE SOCIAL SPHERE

N.A. Salnikova

Associate Professor, PhD, Associate Professor

S.R. Abdrakhmanova

2st year bachelor of the Faculty of Public and Municipal Administration
Volgograd Institute of Management - branch of the

Russian Presidential Academy of National Economy and Public Administration
Russia, 400005 Volgograd, Gagarin St., 8

AHHOTAIUS

B pabote paccMaTpHuBalOTCS COBPEMEHHBIE MOJIENIN BHEIPEHUS HCKYCCTBEHHOTO MHTEIIIEKTA B yUPEXKICHUS
COLIMAJILHOTO 00ECIeYCHUs], aHAIU3UPYIOTCSI COMYTCTBYIOIIME PUCKH, @ TAKKE MCCIEIYIOTCS CTpaTerm4ecKue
MOAXOBI TOCYJaPCTBEHHBIX OPraHOB K PEryJIMPOBAaHHIO AITOPUTMU3AIMU COLMANbHON MONUTHKU. B padote
MPOBOJIUTCS CUCTEMATH3alMUsl CYNIECTBYIOIIMX MNPAKTHK, KPUTUYECKUH aHAU3 PEryJSTOPHBIX IOJAXO/I0B U
(hOpMYIUPYIOTCSI  YCIOBHS ~ YCTOMYMBOTO  BHEIPCHHS HCKYCCTBEHHOTO HWHTEIUIEKTA B COLMAIBHYIO
uHppacTpykTypy.

ABSTRACT

This paper examines current models for implementing artificial intelligence in social security institutions,
analyzes the associated risks, and explores government agencies' strategic approaches to regulating the
algorithmization of social policy. It systematizes existing practices, critically analyzes regulatory approaches, and
formulates conditions for the sustainable implementation of artificial intelligence in social infrastructure.

KaioueBble ciioBa: MCKYCCTBEHHBIN MHTEIUIEKT, COIMaibHas cdepa, COLMalbHbIE YCIYTH, COLMAIbHAs
3alIKTa, COLUAIbHOE O0ecTieueHHe, allTOPUTMHUYECKHE CUCTEMBI, aHAJIN3 OOJIBIINX JAHHBIX, MAIIMHHOE 00y4eHHE,
dpoBU3aNS COLMAIBHOTO O0ecTeueH s, ColnalibHas HHQOpPMAaTHKa.

Keywords: artificial intelligence, social sphere, social services, social protection, social security, algorithmic
systems, big data analysis, machine learning, digitalization of social security, social informatics.

Beenenue MIepCOHAIM3UPOBAHHOMN, TJ€ PEIICHUS MPUHUMAIOTCS

B ychmoBusax  mmdpoBoit  TpaHCpOpMamMM ~ HAa OCHOBE JAaHHBIX, a HE HCKIIIOUUTEIBHO MO (haKTy
TOCYZIAapCTBEHHOTO  YINpABIEHHWS  HCKYCCTBEHHBIH  oOpamieHus TpaxkaaHuHa. Hecmorpss Ha TO, dTO
uaTeIuIeKT (W) mocteneHHo nepexouT U3 KaTeTOpuy  SMIMpHYeckass  0a3a  JOJNTOCPOYHBIX  3((EeKToB
9KCIEPUMEHTAIBHBIX HHCTPYMEHTOB B cTaTyc 0a3oBoif  mpuMeHenns MW B coumansHOW cdepe ocraéres
MHQPacTPyKTypsl coOlManbHOrO rocyaapcTBa. Kak — ¢dparmMeHTapHOH, yXKe HMEIOLIMECs  pPe3yJbTaThl
OTMEYAIOT HCCJIEeoBaTeNId B 00JacTH IMyONMYHOH  CBHUAETENHCTBYIOT O TIOBBIICHWH ONEPAaTHBHOCTH,
MOJIUTUKU U COIMATIbHBIX TeXHOJOTHH, IV BhICTymaeT  CHIDKEHHH  aJIMUHHCTPATHUBHBIX  H3AEPKEK U

HE TeXHWYECKOI MHHOBaLMEH, a TpaHC(HOPMHUPYIONM
(hakTOpoM,  CIIOCOOHBIM  TIEPECTPOUTH  JIOTHKY
MPOEKTUPOBAHUS, JAOCTaBKHM U OLEHKU COLIMANBHBIX
yeryr [1, 2]. VupexaeHus COIMaIbHOro 00ecedeHus
[0 BCEMY MHUpPY HAaYMHAIOT UHTEIPUPOBATH B CBOKO
MPaKTUKy aITOPUTMUYECKUE CUCTEMBI, OMUPAIOIINECS
Ha aHajau3 OONBINMX JIAaHHBIX, paclpeeNéHHbIe
peecTphl (6moxuetin), OMOMETPHUYECKYIO
WACHTUQHUKANWI0O W MammuHHOEe oOydenue [3, 4].
ITomoOHast TexHOMOTMYECKas KOHBEPTEeHIUS CO3aéT
YCIIOBHA [JIsl Tepexoja OT pPEaKTUBHOH MOJEeNH
COLMANBHOM  3alUThl K  NPEJUKTUBHOM U

VIIyYIIEHUN aIpEecHOCTH COIMAIBHBIX Tporpamm |5,
6]. Llenb mMpOBOIUMOTO MCCIIEIOBAHUS 3aKIIOYAETCS B
TOM, 4TO Hcmons3oBanne MU B commanbpHO# chepe
SIBIISICTCS OOBEKTUBHO HEM30EKHBIM ¥ IMOTCHIUAIBHO
BBITOJHBIM i1 BCEX IOJb30BaTeNed, OJHAKO €ro
3¢ (GEKTUBHOCTh HAIpPSIMYI 3aBUCHT OT KadyecTBa

NIPOCKTUPOBAHMS,  KaJHMOPOBKM  QJITOPUTMOB U

HETPEPHIBHOTO MOHHTOPHHTA COIIMATBHO-

SKOHOMHYECKUX MOCIEICTBHH.
TeopeTHKO-MeTO1010T HYeCKHUI acneKkT

HCCIICA0BaAaHUSA
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Hayqﬂoe OCMBICJICHUEC III/I(i)pOBI/IZ’uaHI/II/I
COHAJIBHOI'O obecneueHus OMUPACTCAd Ha KOHLCHIIIUN
CQUITOPUTMUYCCKOTO YIPaBJICHUSAY, ((Hpe,HHKTHBHOﬁ
COIIMAJIbHOM MOJIUTHKWY» U «ympaBJICHUSA Ha OCHOBC

JTAHHBIX). B aKaJIeMU4ecKon JuTepaType
MOTIEPKUBACTCS, UTO  TPAJUIMOHHBIE  MOJEIH
COLMATEHON paboTEI, ITOCTPOCHHEIE Ha

CTaHIAPTU3UPOBAHHBIX TIPOLEAYPAaX M IKCIIEPTHBIX
OIICHKAX, CTAIKMBAIOTCS C OTPAaHNICHUSIMHE IPH paboTe
C pacTymuMu OOBEMaMH HECTPYKTYPHPOBAHHOM

uHGOpMAMM M JUHAMHUYHO  MCHSIOIMMUCS
COLMaNbHBIMU  mpoduisiMu  Hacenenuss  [7, 8]
VcKycCTBEHHBIH WHTEIIEKT, B CBOIO  O4Yepeab,
npejiaraeT MHCTPYMEHTBI JJISl BBISBICHHS CKPBITBIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAHUS PHUCKOB
COLMAIBHOW  WCKIIOYEHHOCTH W ONTHMHU3AINU
pacmpeeneHus pecypcos. [pu 3TOM

TEXHOJIOTHYECKHH CTEK COLMAIBHOTO ObecreueHus
penko orpaHnuuBaercs wuckmountensHo WU: on
(YHKIHOHHUPYET B 3KOCHCTEME, I/ie aHAIU3 OOJBIINX
JNAaHHBIX ~ oOecreunBaeT WH(POPMAIMOHHYIO  0a3y,
ONOKYCHWH rapaHTUPYET LEIOCTHOCTh TPAH3AKLIUA U
MPO3pavyHOCTh IEJICBOTO HCIIOJIB30BAHHS CPEJICTB, a
OMOMETpHST CHHXKACT PHUCKH HACHTH()HUKAIMOHHBIX

ommbok. Teoperuueckue paMKu HUCCIEAOBAHUA
OPEANOJIaraloT  MEKIUCLMILIMHAPHBIN MOJIXOJ,
00BeTUHSIOIU I aJMUHUCTPATUBHOE 1Ipaso,

COLMAIBbHYI0 HH(POPMATHKY, 3TUKY JaHHBIX U TEOPHUIO
MyONMWYHBIX yCIyT. BaXHO OTMETHTB, YTO, HECMOTPS
Ha  pacTymee YHCII0O  MWIOTHBIX  HPOEKTOB,
aKaJgeMU9IecKoe €0001I1eCcTBO YKa3bIBaeT Ha
HEIOCTATOYHYIO0 PENpe3eHTaTUBHOCTh BBIOOPOYHBIX
WCCIICIOBaHUN, OTCYTCTBHE CTaHIAPTHU3UPOBAHHBIX
METPHK 3(PQPEKTUBHOCTH H CJa0yl0 HHTETPaIrio
COLIMOJIOTHYECKUX MHAMKATOPOB B  TEXHUYECKUE
cnenupukaiuu aaroputmon [9, 10]. Jlanxas pabora
CTpPEMHUTCS BOCHOJHMTH 3TOT TMpoden 3a Cuér
CUCTEeMaTH3aLuu CYIIECTBYIOIINX MIPAKTHK,
KPUTUYECKOTO aHaJIM3a PEeryIATOPHBIX MOIXOIOB U
hopmynrpoBaHUs yCIOBUH yCTOWYMBOTO BHEIPEHUS
WU B conmanbHyo HHQPACTPYKTYPY.

KiiroueBble HanpasJieHust npumenenuss UU B
YUpeKIEHHSIX CONHATBHOTO 00ecnedeHns

[IpakTndyeckas WHTETpamus  HCKYCCTBEHHOTO
WHTEJUIEKTa B COIHMANbHYIO cdepy OXBaThlBaeT
HECKOJIBKO  B3aUMOCBSI3aHHBIX HamlpasieHuil. Bo-
NEepBbIX, 3HAYUTENBHBI 3(GEKT NEeMOHCTPUPYET
aBTOMAaTH3alusi 00pabOTKU MEePCOHANBHBIX JTaHHBIX U
JIOKYMEHTOB. AJITOPUTMBI 0OpaOOTKH €CTECTBEHHOIO
S3BIKAa  TO3BOJISIIOT  CTPYKTYPHUPOBaTh  oOpaiieHus
TpaJaH, W3BJIEKAaTh pEJICBAaHTHBIE CBEACHHUA U3
He(OPMAaIM30BaHHBIX TEKCTOB M COKpAIIaTh BpeMs
HNepBUYHON sKkcnepTussl ciydaeB [11]. Bo-BTopsbix,
CUCTEMBI MAaIIUHHOTO 00yueHus AKTUBHO
MPUMEHSIOTCS AJIS BBISIBICHUS MOIIEHHHUYECKUX CXEM
B IIpOrpaMMax COLMAJIbHBIX BBIILIAT. 32 CUET aHaM3a
NaTTepHOB MOBEIEHUS, NMEPEKPECTHON BepHpHUKaLNU
JAaHHBIX W OOHapyXEHHsS aHOMAalIWi B 3asiBKax Ha
nocobus, MH-Momynu cmocoOHBI TpeaoTBpamaTh
HeIIeJIeBOe HCIIONB30BaHNE OIO/KETHBIX CPEACTB Oe3
YBEJIMYEHUS  AAMHUHUCTPATHMBHOM  HAarpy3ku  Ha
nepcoHai. B-TpeTsux, HaOmOmaeTcs poCT BHEAPEHUS
4yar-00TOB u BUPTYyaJIbHBIX ACCHCTEHTOB,

o0ecreynBaoIINX KpPYIJIOCYTOYHOE
KOHCYJIbTUpOBaHHUe 1o Bompocam eligibility, mopsinka
oopmIIeHHs IBTOT U CTaTyca 3asBOK. Takue permenns
HE 3aMEHAIOT COLMAIBHBIX  Pa0OTHUKOB, HO
BBICBOOOXKIAIOT UX BpeMs i pabOThl CO CIO0XKHBIMH,
TpeOYIOMUMHU  OMIATHH W TPOo(HEecCHOHATLHOTO
CYXKICHUS CITydasiMH.

[Tomumo Y3KOOTpAaCIEBbIX 3ajad4, nmn
JNEMOHCTPUPYET  CHHEpreTHYeckuid d(P¢deKkT mpH
MHTETPALUH CMEKHBIX CEKTOPOB. B 31paBooxpaneHnn
QITOPUTMBI  HCTIOJIB3YIOTCSL  JUIS  NIPHOPHUTHU3ALNN
MAlMeHTOB, IPOTHO3UPOBAHMSI BCIIBILIEK 3a00JIeBaHNI
U ONTHUMM3ALMU  MapLIpyTH3allUd B  YCJIOBHUSX
OrpaHMYEHHBIX pecypcoB. Ha paboumx mecrax c
TSOKEIBIMU U BPEHBIMU YCIOBUSIMH TPyAa CHCTEMBI
KOMIIBIOTEPHOTO 3pEHHUs U JaTYUKOB, OCHAIIEHHBIE
MPEIUKTUBHON aHAIUTHUKOH, MO3BOJIAIOT OLIEHUBATh
pPUCKM TpaBMaTu3Ma B pEalbHOM BpPEMEHH U
KOPPEeKTHpPOBaTh  pexuMbl  paboTel. B cdepe
conpanbHoro crpaxoBanusi WU mnpumensercs s
JUHAMUYECKOTO  pacdyéTa  CTPaxOBBIX  CIIydaes,
ABTOMATH3ALIMH BBITUIAT U CHIKECHUS TPAH3aKIIMOHHBIX
nzzaepkek. COBOKYIMHOCTh 3THX NPAKTHK (OPMHUPYET
OCHOBY JJI1 CO3JAHMUS «YMHOW»  COLMAIbHOMU
uH}pacTpyKTypel, TAE  YCIyrd  JIOCTaBISIFOTCS
IIPOAKTHBHO, HA OCHOBE NPOr'HO3a NOTPEOHOCTEH, a He
IO 3aIpocy, YTO OCOOEHHO KPUTHYHO JJIS YSI3BUMBIX
TpyHnn  HaceJeHus, perKko oOpalaroIuxcs 3a
TIOMOIIBIO CAMOCTOSTEIBHO.

JTHYeCKHe, NMPABOBble W OPraHU3ALMOHHBIE
BBI30BbI

HecmoTps Ha  oOueBHIHBIE  OICPAllMOHHBIC
npeuMymecTBa, npumeneHne VU B commansHOM
00CIy’)KMBaHMN TOPOXKAAET KOMIUIEKC CHCTEMHBIX
PUCKOB, TpeOyoLIx HHCTUTYLIMOHAIBHOTO
pearupoBanus. [lepBocTreneHHoM MpobdiaemMoii ocTaércst
PHUCK aIrOpUTMUYECKOH AUCKpUMMHAnUU. ITockoiabKy
Mojienn 00ydJaroTcsl Ha MCTOPUYECKUX MAaHHBIX, OHHU
MOTYT BOCIIPOHM3BOJIUTH U YCHJIUBATH CYIIECTBYIOIINE
COLIMAJIbHBIE HEPaBEHCTBA, OCOOEHHO B OTHOIIEHUH
MaprUHAJIM3UPOBaHHBIX TPYIIIL, JIUL C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbSI ~ WJIM  MHIPAHTOB.
Ot1cyTcTBHE pENpPE3eHTATHBHOCTH B  00yYarommux
BBIOOPKAX MPUBOJAUT K CHUCTEMATHYECKHM OIIHMOKaM
KIaccu(UKaMM, YTO B KOHTEKCTE COLMAIBHOTO
o0ecriedeHns] MOJKeT O3Ha4aTh HEMIPABOMEPHBIN OTKa3
B ITOJIIEPKKE FITH HECTIPAaBEIMBOE CHIDKEHHE pa3Mepa
BBIIIJIAT.

Bropoii kiI0ueBON BBI30B CBSI3aH C 3alIUTON
NEepCOHANBHBIX  JAHHBIX W OHOMeTpHYecKoil
unpopmanun. ColHanbHble YUPEKACHHUS ONEPHPYIOT
YyBCTBUTEIbHBIMH KaTETOPUSIMU JIAHHBIX, BKJIOUAs
CBEJICHUSI O 370pOBbE, (PUHAHCOBOM IIOJIOKEHHH,
CeMEMHOM  cTaTyce M  MeCTe  IPOXKMBaHUS.
Henpospadynele MexaHu3Mbl cOOpa, XpaHEHHS U
nepefadyd TaKUX J[JaHHBIX CO3Jal0T PHUCKH YTEuek,

HECaHKIIMOHNPOBAHHOTO npoduIrpoBaHus u
KOMMEpIIHAIN3allid  COIMANBbHOW  HWH(MOpPMAIHH.
Tperuii acmexT Kacaercsi MPoOIEeMBbl OOBICHUMOCTH
AITOPUTMOB.  MHOTHE  COBpPEMEHHBIE  MOJIEINH,
0coOeHHO riry0oxme HellpOHHBIE CeTH,
GYHKUMOHUPYIOT — Kak — «4YEpHbIE  SIUKW», YTO
3aTpyIHsIeT NpoUeaAypy OOXaJoBaHMS pPELIeHUH,
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3aTparuBaOLUX MpaBa TpaxkgaH. B mpaBoBoM moie
9TO CTaBUT BONPOC O COOTBETCTBUM IPHUHIUIOB
ABTOMAaTU3HPOBAHHOTO TIPUHATHUS peuieHuii
TpeOOBaHUAM aJMHUHHCTPATHBHON CIPaBEJIMBOCTH U
IpaBa Ha 4eJIOBEYECKOE yUacTHe.

Hakonen, opraam3anuoHHass TpaHC(hOpMAIHS
TpeOyeT  TEepPEeOCMBICTICHHS  POJHM  COIHAJIbHBIX
pabotaukoB. Baeapenne MU He MOIDKHO MPUBOANUTE K
JNETYMaHU3AIlMA COIUANBbHONW ITIOMOINM; HANpPOTHB,
HEOOXOIMMO BBICTPaWBaTh THOPHIHBIC MOMIEIH, TIE
aJTOPUTMBI OSpYT Ha ce0sl pyTHHHBIC U aHATTUTHISCKUC
3aJa4yd, a CIELHAIUCTbl (POKYCUPYIOTCSI HA ITHYECKON
OLIGHKE, CONPOBOXAEHHHM CIOXHBIX CIIy4aeB U
BOCCTaHOBJIEHUHU COLMAIBHOTrO KanuTtana. OTcyTcTBUE
NporpamMM TEpenoAroToBKY, U(GPOBOTrO HEPaBEHCTBA
Cpeqy KOHEYHBIX IIOJIb30BaTeNel M HelOoCTaTOYHOM
UT-undpacTpykTypsl B pernoHax MOTYT YCyTryOHTh
pa3phIB B KA4ECTBE COLUABHBIX YCITYT.

Ctpareruu rocyJapcTBeHHOT 0
peryJimpoBaHus U HANMpaBJIeHUs] Pa3BUTHA

OTtBeToM Ha 0003HAYCHHBIC BBHI3OBBI CTAHOBHUTCS
(opMupoBaHHE aNANTHBHBIX DETYIATOPHBIX PaMOK,
OPHUCHTHPOBAHHBIX Ha Oaanc MECXKIY WHHOBAllUAMU U
3aILUTON IIpaB IpakJaH. B MexXyHapOIHOHN NpaKTUKE
HaOMIoAaeTcss Mepexoj] OT 3alpeTHTENbHBIX Mep K
MOJECIN «PEryJIATOPHBIX NECOYHUID», TAC MNHUIOTHBIC
NU-pemienust TecTUPYIOTCS B KOHTPOJIUPYEMOI cpefie
C 00s3aTelIbHBIM TIPOBEACHHEM AITOPUTMUYECKHX
ayIUTOB, OLCHKOW BO3ICHCTBYS Ha YSI3BUMBIC TPYIITIHI
u myonmukanuei oruétHoctu. EBpomnetickuii akT 006 M,
HaIlMOHANIHBIE cTpaTeruu nudpoBoil TpaHchopManun
W JTHYECKHE XapTUU 3aJaloT 0a30BbIC TPHUHIIWIIEL:
MIPO3pPavHOCTh, MTOTOTYETHOCTE, YeIIOBEUCCKHHA
KOHTPOJIb, CIPABEAINBOCTh W KOH(PHUICHINATEHOCTS.
B KoHTeKcTe coIanbHOro 00ecedeHus 3TO O3HaYaeT
BHEJpEHHE  00s3aTeNbHBIX  MpoleAyp  impact
assessment 10  3aIycKa  CHCTEM,  CO3IaHHE
HE3aBHUCHUMBbIX Ha6J'IIO}IaTeJ'H>HI)IX COBETOB C Yy4aCTUEM
COILIMOJIOTOB, TPABO3AIIMTHUKOB M IPEICTaBUTEINEH
rpaXJaHCKoro oofmiectBa, a Takxke pa3paboTKy
CTaHJApTOB «OOBSCHIMOTO Uny» JUTSt
TOCyIapCTBEHHBIX aJlTOPUTMOB.

[lepcriekTHBHOE pa3BUTHE HAIIPABICHUS CBSI3aHO
C TepexoIoM OT HW30JMPOBAHHBIX MHIOTOB K
9KOCHCTEMHBIM pemeHnsM. OenepaTHBHOE MaITHHHOE
oOyueHHe TMO3BOJSIET TPEHUPOBATh Mojaenu 0Oe3
HCHTpAJIN3aAlUN 9YYBCTBUTCIIbHBIX JaHHBIX, COXPaHAA
KoHpuIeHIHanbHOCTh. ['eHepaTuBHBIe MU-cuctemsl
MOTyT UCIIOJIB30BAThHCs JJIsL MOJCIIUPOBAHUA
CLICHapueB COLMaJIbHOMN TIOJIUTHKHY, OLICHKH
OIO/KETHOTO BO3/IEHCTBHSA U ONTHMHU3AIIUH IIPOTPaMM
0 WX peanm3alud. BaXHBIM BEKTOPOM OCTa&Tcs
pa3BuUTHE 1 QpoBBIX KOMIETEHINH cpeau
COTPYIHUKOB COLUAIbHBIX YUPEXKICHUHN, CO3I0aHUE
METOAMYECKHX  PEKOMEHAAUUil N0  3TUYHOMY
UCIIOJIB30BaHUIO aIrOPUTMOB u BHEJIPCHHE
MEXaHW3MOB  OOpaTHOW  CBs3M  OT  Tpax/IaH,
MO3BOJIIIOIINX KOPPEKTUPOBATh PabOTy CHCTEM B
pearsHOM BpeMEHH. locymapcTBeHHas CTpaTerus
JIOJIKHA HOCUTh UTEPATUBHBINA XapaKTep, OUPATHCS HA
JIOKa3aTeNbHyI0 0a3y M MpeTyCMaTPUBATh PEryIPHBIA
MEPEeCMOTP PETYJIATOPHBIX TpeOoBaHMIT TIO Mepe
TEXHOJIOTHUecKoro cozpeBanus 1MU.

3akJiloueHue

WuTerpanusi HCKYCCTBEHHOIO HUHTEJUIEKTa B
yupexKIAeHUs COLMAJIBHOTO obecrieueHus
MIPEACTABISAECT coboi 3aKOHOMEPHBIH aTan
MOJEpHU3ALMU  TOCYAApCTBEHHOTO  yMpaBJICHUS,
00YyCJIOBJICHHBI POCTOM CIIO)KHOCTH COLHMAITBHBIX
3a7a4, OIPaHUYEHHOCTBIO PECYPCOB M  3aIpPOCOM
oOmIecTBa Ha TOBHIIICHHE KAa4eCcTBAa W JOCTYITHOCTH
ycuyr. AHanu3 TEKYIUX IPAKTUK JIEMOHCTPUPYET, UTO
NN  yxke crmocoOCTBYeT YCKOPEHHIO 00pabOTKH
JAHHBIX, CHIDKEHHUIO  YPOBHS  MOILEHHUYECTBA,
aBTOMAaTU3AINU PYTHHHBIX onepanuit u
(hOPMUPOBAHUIO MEPCOHATM3UPOBAHHBIX TOIXOMOB K
pelIeHuo npoGiem KJIUEHTOB. Opnako
TEXHOJIOTUUECKUI TOTEHITH AT HE SIBJIIETCS
CaMOJO0CTaTOYHBIM FApaHTOM COLIUATIBHOTO [Iporpecca.
Kak mokaseiBaer uccnenoBanue, UM B coumambHOI
chepe He mpencTaBiseT coboi Oe3ycimoBHOro Orara
WM YTpo3bl; ero 3¢Q(dEeKT IEeTUKOM 3aBHCHT OT
KauecTBa MHCTUTYLMOHAJIBHOIO JM3aiiHa, 3TUYECKOU
KaTHOPOBKH aJNTOPUTMOB H 3PEJOCTH PEryIATOPHOU
cpenpl.  HempepbIBHBIH =~ MOHMTOPUHI  PHUCKOB,
BHEAPCHUE TIPOLEAYp aAITOPUTMUYECKOrO ayJIuTa,
obecrieyeHHe  YEIIOBEYECKOTrO  KOHTPONIST  Haj
KPUTHYCCKHUMHU PCEHICHUSIMH W pa3BUTHE IH(POBBIX
KOMIICTCHI[HIA MTEPCOHAA BRICTYAIOT HEOOXOAUMBIMU
YCIOBHUSMU YCTOMYMBOU TpaHchopMaLuH.
IlepcniekTuBbl nanbpHeimiero wucnois3oBanus WM B
COLMATFHOM OOECIICYCHUH CBSA3AaHBI C TIEPEXOIOM K
NIPEAUKTUBHBIM, KpPOCC-CEKTOPAIIbHBIM u
OPUEHTHUPOBAHHBIM Ha TIpaKIaHUHA MOJEISAM, Ile
TEXHOJIOTMM  YCWIMBAaIOT, &  HE  3aMEHSIOT
mpoheCCHOHATHHOE CY)KJEHHUE u SMIIATHIO.
Peanuzanus 3TOro MOTEeHLIHaa Tpebyer
MEXJTUCIMIUIMHAPHOTO  JHajiora, J0Ka3aTelbHOIro
MOJIX0/Ia K MOJIUTUKE U TOTOBHOCTH TOCYAapCTBEHHBIX
WHCTUTYTOB K a/IallTUBHOMY YIIPABJICHUIO B YCJIOBHSIX
TEXHOJIOIMYECKON HEOoNpeeNnEHHOCTH. Tonbko Ipu
COONIFOJICHMHM  3TUX  YCIOBUH  HMCKYCCTBEHHBIH
WHTEIJIEKT CMOXET CTaTh HaJAEXKHBIM HHCTPYMEHTOM

YKpCIUICHUSA COI.[HaJ'IbHOﬁ CIIPABCIMBOCTHU n
TIOBBIIIICHHUA YCTOﬁQHBOCTH CHCTEM COI_II/IaJILHOP‘I
3alIrThI.
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AHHOTALUS
CranmoHapHbIe BEPOSTHOCTH COCTOSHHNA CETH UMEIOT (POpPMY MPOU3BEACHUS CTAIIMOHAPHBIX BEPOSATHOCTEH
COCTOSIHUH OTJCNBHBIX €€ Y3JI0B HJIH, KaK TOBOPAT, MYJIbTUIUIMKATHBHYIO (opmy. MHBIMH ClOBaMu, YuCIiIa
TpeOOBaHUH B OTJENBHBIX y3l1ax ceTH J[>KeKCOHa B CTAIlMOHAPHOM PEXHUME MPEACTABISAIOT CO00M HE3aBUCUMBIC
ClyyallHble BEJIMYMHBI, W [JI pacyeTa CTAallMOHApPHBIX BEPOATHOCTEHW COCTOSHUM BCEH CETH J0CTaTOYHO
BBIYUCIIUTH CTAI[MOHAPHBIE BEPOSTHOCTH COCTOSHUM OTAENbHBIX y3JI0B U IEPEMHOKUTDH UX.
KuioueBble cioBa. 3aMKHYTasl LIeMb, OTKPBITAs C€Th, TPEOOBAHU, OJHOPOIHAS IKCIOHEHIIUATIbHAS CETh,
BpeMs OOCIy>KHUBaHHS, CTallMOHApHAas BEPOSTHOCTh, ceTh JI)kekcoHa, cuctema BepositHocTeii Kommoroposa,
BXOJSLINI MMOTOK, MAPKOBCKUN MPOLIECC, YCIOBUE HOPMUPOBKH.

BBenenue

3aMKHyTas CeThb OTIUYACTCS OT OTKPHITON CeTH
TEM, 4TO B Hee He IOCTYIAI0T TPeOOBaHMS U3BHE, a BCE
BpeMSs IIUPKYJIHUPYIOT OJHU U Te e N TpeboBanmii. B
OCTAJIbHOM ~ ONMCAaHME 3aMKHYTOM  OJHOPOIHOMN
HKCIOHEHIIMAIBHOM CETH COBITAJAET C OIIMCAaHUEM CETH
J)kekcoHa 3a HMCKIIOYEHHEM TOTO, YTO, ITOCKOJIBKY
TpeboBaHMs HE MOKUIAKOT CeTh, TO Y7L, q;j = 1 mns

Beex i [1, 2].
PE3VYJIbTATBI U OBCYXJIAEHUE
IIpocreiimmm IIPUMEPOM 3aMKHYTOH
HEOJHOPO/JHOH  JKCIOHEHIMAIbHOW CETH MOXKET
CIIy’KHTh cucTeMa MaccoBoro obciyxusanus (CMO) ¢
KOHEYHBIM  YHCJIOM  HMCTOYHHMKOB, €CIIM  Kak

OJIHOJIMHEWHBIA y3€d1 CeTU TPaKTOBaTh Hapsgy
00CITy>)KUBAIOIIAM MPHOOPOM, KaK Ka)XIblii ICTOYHUK,
a BpeMs HaXOXJIeHHUs TPeOOBaHUS B HCTOYHHUKE — KaK
BpeMsi er0 OOCTY)KUBaHUS B COOTBETCTBYIOIIEM Y3JIe
[3, 4].

CranuoHapHble BEPOSTHOCTH COCTOSIHUH BCei
CeTH HUMEIT (HOpMY TMPOU3BEACHUS CTAMOHAPHBIX
BEPOATHOCTEN COCTOSSHUN OT/ENbHBIX €€ Y3JIOB WIIH,
KaK TOBOPAT, MYJbTUIUIMKATHUBHYIO (opmy. NHBEIMEH
CJIOBaMH, YHCJIa TPeOOBAHUI B OTACTHHBIX y3J1aX CETH
J)kekcoHa B CTAallMOHAPHOM PEXKUME MPEACTABISIOT
co0OW HE3aBUCUMBIC CIIyYalHbIC BEIMYUHBI, W IS
pacdera CTallMOHApHBIX BEPOSTHOCTEH COCTOSHUI
BCE CETH JOCTaTOYHO BBIYKCIUTH CTAllMOHAPHBIE
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BEPOSTHOCTH COCTOSHHH  OTACNBHBIX  y3JIOB U
MEePEMHOXKHUTD UX [5, 6].

BrlunciieHue  CTallMOHAPHOTO — pacIpeeicHUs
BpEeMEHU  MNpcObIBaHUS  TPeOOBaHUS B CETH

Npe/ICTaBIsIeT co00it ropaszno Gosee CIOKHYIO 3a/1auy
B BBIUMCIHMTENFHOM IUIaHe. OTO  CBSI3aHO C
3aBUCHUMOCTBI0O MEXIy CO0OH BpeMeH NpeObIBaHHS
TpeOOBaHMSI B OTACIBHBIX Y3J1aX; U1 HAXOXICHUS

9TOr0  pacmpefiejieHHss  HEeO0OXOJMMO  PEILIUTh
OTIpe/ICIICHHY IO CUCTEMY g depeHITIaTbEHBIX
YpaBHCHHIA. OnnHaxo 0OBITHO MTOJTE3YIOTCS

NpUOIMKEHHBIMA (OPMYJIaAMH, CUUTAsl, YTO BpEMEHa
npeObIBaHUs TpPeOOBAaHUS B OTICIBHBIX y3/IaX —
HE3aBUCHMBIE ClTydaiiHble BEJIMYHUHBI, U MPEACTABIASL
ol1ee Bpemst npeObIBaHUs TpeOOBaHUS B CETH B BUJIE
ux cymmsl [7, 8].

Ecmu B cetnm JIKEKCOHAa M3MCHHUTH CIIOCOO
3aaHusd BXOMAIIETO TOTOKAa TpeOOBaHMH, T.€. B CETh
MOCTYIIAET HECKOJIBKO BXOSIIUX TOTOKOB, a KaXXI0OMY
MIOTOKY COOTBETCTBYET HEKOTOPHIH (PMKCUPOBAHHEIH (2
HE CIyJaiHbBIH, Kak B ceTd JIkekcoHa) MapmpyT. [Tpu
9TOM  JIOMYCKalOTCA  MaplIpyThl,  MPOXOISLINE
HECKOJIBKO pa3 depe3 OJUH U TOT ke y3elnl. Takas ceTh
Ha3BaHa ceThio Kemmu [9,10].

B astom ciyuae, nomyckas OeCKOHEYHOE YHCIO
notokoB, CeTh J[KEKCOHa MOXXHO TPaKTOBaTh Kak
qacTHBIH cinydait cetu Kemu. {7t 3TOr0 J0CTaToOuHO B
MOMEHT MOCTYIJICHUs TpeOoBaHUsA B ceTh J[kekcoHa
pa3bIrpaTh B COOTBETCTBHM C MAaTpuIei (gi) ero
MapIIpyT U OTHECTH 3TO TpeOOBaHUE K TUITY ITOTOKA C
TaKUM MapIIpyTOM.

Hnsa  omucammsa cetn Kemmnm  HeoOXommmo
WCIIONB30BaTh  0OJiee  CIIOKHYIO  KOHCTPYKIIHIO
MapKOBCKOTO TIpolecca: HYXKHO (UKCHPOBATH HE
TOJIBKO YHCIIa TpeOOBAaHUH B y3/1ax, HO U HOMEp IOTOKa
KaxJ1oro TpeboBaHMSA M TO, Ha KaKOM 3Tale CBOETO
MapuipyTa oHo HaxoauTcs [11].

Tem He MeHee, CTallMOHApPHOE paclpeeleHNe
gyuciaa TpeboBanmii B cetw Kemmm Takke uMeeT
MYJIbTHUIUIMKATHBHYIO (OpMY, €CIIM TIpH pacuere
OTJENBHBIX Y3JIOB OpaTh CyMMapHYI0 HHTCHCHUBHOCTH
BXOJIAUIMX B 3THU Yy3Jbl MOTOKOB C YYETOM 4YHCIA
nocenieHuii. boiee Toro, MyJIbTHIUIHKATUBHYIO (OPMY
MMEIOT U CTallMOHApHBIE BEPOATHOCTU COCTOSHUN
MapKOBCKOTO  Ipolecca, T.€.  CTallMOHApHbIE
BEPOSATHOCTH COCTOSHHM, YYHTHIBAIOIIUX HOMeEpa
MOTOKOB M MPOXOJMMBIX ITAIOB.

Kak u B cmyuwae cerm Jlxekcona [12, 13],
(hyHKIIMOHMPOBaHUE 3aMKHYTOHI OJIHOPOJHOM
9KCIIOHCHLIMAJIbHOW CETU OIUCBIBAET MAapKOBCKUM
mpo1iecc

V(t) = (V1 (t)l RN} Vm(t))a
rae vit) — unciao TpeboBaHWM, HAXOASIIUXCS B
MOMEHT { B i-OM y3II€.

OpHako, B oTiuyue OT ceTtd J)KeKkcoHa,
CyMMapHOE€ 4YHCIO TpeOOBaHHIA B CETH OCTAaeTCs
MOCTOSIHHBIM, T.€. cucTeMa ypaBHeHuil Konmoroposa
JUIsl BEPOSITHOCTEN COCTOSIHUM ceTn umeeT By [ 14, 15]:

p(ny,...,ny; t)
m

=— Z w;min(n;, k) p(ny, ...,y t) +
i=1

m
+ Z p(nl,...,ni_l, n+1L,n,q,..., NN

ij=1
=1L, njyg, e, My t) w; min(n;
+1,k;) q;.
MoOXHO  MOKasaTh,  4YTO  CTallMOHAPHEIE
BEPOSTHOCTH

p(ny,...,ny) = %ijﬁp(nl,...,vm; t)

JUIA 3aMKHYTOH CETH TakKe MPEICTaBIIAIOTCS B

MYJIbTHILTUKATUBHOM (hopMme
_ * *

p(ny,..., ) = Cpi(ny) P (M) (1)

3nece p;(n;) — cCrannoOHapHBIC BEPOSTHOCTH

coctostanil is CMO M/M/ki/oo ¢ MHTEHCUBHOCTBIO

BXO/ISIIIIETO MTOTOKA Ai u mapaMmeTpoM

9KCIIOHEHIIMAILHOTO pacmpeaencHus BpPEMCHHU

obciyxxuBaHus L. [Ipudem B kadectBe Ay,..., 4,

MOJKHO B3SITh JII000€ (HEHYJIeBOE) peIIeHHE CHCTEMBbI
ypaBHeHHUH [16]

Ai = 244

O6cymum  dopmyrny (1). OTta dopmyna BepHa
TOJIBKO JIJISL TeX HaOOpOB (71, ..., Am), TSI KOTOPBIX 7]
+ ... + ny = N; B IPOTUBHOM ClIy4yae, €CTECTBEHHO,
p(ni, ..., ny)=0.

IToaToMy, Bo-IIEpBBIX, YyUciia TpeOOBaHUII B y311ax
CeTH B CTAI[MOHAPHOM pEXHUME YyKE€ He OyayT
HE3aBHCHMBIMUA  BEJIMYHHAMH, @,  BO-BTOPBIX,
noctosiiHast C OTpeaessieTCsl U3 YCIOBHsI HOPMHUPOBKHU

Zn1+...+nm:N p(ny,...,np) =1,
B KOTOpPOM CYMMHPOBAHHE BEIETCSI MO BCEM

Habopam (11, ..., Hy) HEOTPUIATETHHBIX HENBIX YHCEIL,
B CyMMe€ COCTaBISIFOLIMX N, T.€.

C = (Znproinyen Pi0) = D (1))

Jdng  Toro, YTOOBl  MOJYYHUTH  YacTHOE
(MapruHanbHOE) CTallMOHAPHOE pacmpeseseHue pi(n;)

yhciaa TpeboBaHMH B i-OM  y3Jle, HEOOXOJMMO
MIPOCYMMUPOBATH p(71, ..., Hy) TIO BCEM JTOMYCTUMBIM
3HAYCHUAM M1, ..., Nicl o Mitl 5 «.o A

pi(n;) = Zn1+...+nl—_1+ni+1 p(y,.ee, ).
Brraucnenue pi(n;) 1 HOpPMHPYIOMIETO MHOKHUTEIIS
C mpenctaBisieT HaWOONBIIYIO TPYIHOCTH TP
MPaKTUYECKUX pacdyeTax CTAIMOHAPHOW BEPOSTHOCTH
COCTOSIHUI 3aMKHYTOW CE€TH. DTO CBSI3aHO C TEM, YTO
00bEM BBIYMCIICHHA O4YEHb OBICTPO pacTeT ¢
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YBEJIMYCHUEM  KOJIMYECTBA Y3JIOB M M  4HCiIa
LUPKYJIMPYIOIIUX B C€TH TpeOoBaHUN N.

PaznuyHble BBIYMCIUTENBHBIE ANTOPUTMBL IS
omnpeznenenust pi{(n;) 1 C MOKHO HAWTH B CIICIIMAIBEHON
JuTepaTtype,  IOCBSIIEHHOW  CEeTAM  MaccOBOTO
obcmykuBaHus, Hapumep [5,60].

Bynmem mpemnomaratb, 94TO0 B CETh MacCOBOTO
obcmyxuBanus (CMO) mocTynaroT MOTOKH R THTIOB, U
r-My MOTOKY COOTBETCTBYET HEKOTOPBIN
(hUKCHPOBAHHBIA MAPIIPYT (im e ilzr) MIPOXOAUMBIX
y3noB. OnHako, B oTinuue oT cetu Kemmu, napamerp
9KCIOHEHIMAIBEHOTO pacrpezneneHus BpEMEHHU
o0ciykMBaHMsl TPEOOBaHUS F-TO TOTOKA B i-OM Y3IIe
3aBUCHT OT HoMmepa 7. Kpome Toro, Oyzaem
MIPEIoJIaraTh, YTO KaXKAbIH y3€I peCTaBIsIeT co00i

o6eckoneunyro CMO.
OkasbIBaeTcs, 4YTO JJIsi OMNpPEACTICHHON TakuM
obpazom CMO TaKKe CITPaBEIITUBO

MYJBTHIDIMKATUBHOE TIPEICTABICHUE CTAI[HOHAPHBIX
BEPOSATHOCTEN COCTOSHUHA [5].

O6o3HaunM A;; CyMMapHyI0 HMHTCHCHBHOCTB
MOCTYTAIOIIETO B i-bIi y3€J MOTOKa TPEOOBAHUU 7-TO
tama, a PNy, Mpreoos Mty ooy Npr)  —
CTallMOHAPHYIO BEPOSTHOCTH TOTO, YTO B IIEPBOM Y3IIe
HaXOIUTCS 711 TPeOOBaHUI TEPBOTO IMOTOKA, ..., MiR
TpeOOBaHUI R-TO MOTOKA, ..., B M-OM y3JI¢ HAXOIUTCS
nm1 TPeOOBaHHUN TIEPBOTO TOTOKA, ..., Mg TPEOOBAHUHN
R-ro notoka. Torma

P(Mit, ey MRy ooy Mty ey Nimp) =
\Niy Zdr
m TR L(h) u;
m _ e Hir,
=120 lnir! Hir

OTOT pe3ynbTaT CTAHOBUTCS TOYTH OYCBHUIHBIM,
€CJI Y9ECTh ITyaCCOHOBOCTh BBIXOJISIIIETO H3 CHCTEMEI
M/Mjoo MOTOKAa H TO, qTO0 CMO ¢
0CCKOHCUHOMMHEHHBIMU y31aMU (PYHKITHOHUPYET IS
3agBOK  Pa3NUYHBIX  THIIOB KAk  OT/ACJbHEIC
OeckoHeuHoNMMHEHHBIE ceTH. OJHaKO Ba)XHOCTh
MYJIBTUTUTMKATABHOTO TPEJICTABIICHUSI COCTOUT B TOM,
910 OHO uMeeT Mecto ainss CMO, Bo-NepBBIX, HE
SIBIISTFOIIUXCST DKCIIOHEHIIUAIbHBIMHU, 4, BO-BTOPBIX, C
y3JIaMU CTIeTIHaIbHBIX THIIOB.

B 3akmtouennn 3ametiM 00 0000IIEHUSIX APYTHX
BapuaHTOB  3KcnoHeHuuanbHbix CMO. Ilepoe
0000IIeHNe COCTOUT B TOM, 9YTO WHTCHCHUBHOCTH
BXOJISIIETO TOTOKA MOXET 3aBHCETh OT COCTOSHHUS
CETH. 3to MMO3BOJIIET  COUHBIM METOJIOM
paccMaTpuBaTh KaK OTKPBITHIC, TAK W 3aMKHYTHIC U
JlayKe CMelIaHHbIe ceTH [6, 8].

Crenyromiee 06001eHNe COCTOUT B
WCTIOJIb30BaHUU Pa3TUIHBIX JUCTTUTUTAH
obcmyxuBaHus B y3iax cetn. HanGosee n3BECTHBIMU
W3 TaKkuX JUCIHUIUIMH  SIBJISIFOTCS  TUCITUTUIMHA
pasneneHuss Tpubopa U HMHBEPCUOHHBIA TMOPSIIOK
00CITy)KMBaHUsI OIHUM MPUOOPOM C TIpEphIBAHUEM
oOcimyxuBaHUs.  XOTSd  3TH  JUCHUIUIMHBL U
MPEJICTaBISIOTCS HECKOJBKO HCKYCCTBEHHBIMH, HX
BBEJICHUEC OIpaBAbIBacTCA TeM (PaKTOM, YTO OHHU
COXPaHSIOT MYJIbTUILTMKATUBHYIO hopmy
CTAl[MOHAPHBIX BEPOSITHOCTEN COCTOSHUU.

PaccmarpuBatorcs  Tawke CMO ¢ y3namuy,
WHTCHCUBHOCTH OOCIYXHBaHHS B KOTOPBIX MOTYT
3aBUCETh OT 4YHCJa HaXOJSIIMXCA B CHCTEME
TpeOOBaHUIl 1 HOMEPOB OOCTYKHBAIOIIUX PUOOPOB.

Haxonen, mocnenHee 0000IIEHHE COCTOMT BO
BBEJICHUN DPA3JMYHBIX THIIOB TPeOOBaHWH, M3YUCHUH
ceTell, B KOTOPBIX JJIsI TOJTHOTO OOCITY>KHBaHUS
TpeOOBaHUH HEOOXOIUMO BBHITIOJHEHHE HECKOIBKUX
paboT (3amaHuii) U T.1.

OCHOBHBIM HAamNPaBICHHEM NPH HCCIEIOBAHUA
sKkcroHeHIMANBHEIX CMO sBisieTCSI BBIACHEHHE TEX
YCIIOBHH, npu KOTOPBIX COXpaHsieTcs
MYJIbTHILTMKATABHAS dopma CTallMOHAPHBIX
BEpOsATHOCTEH coctossHud. OkaspiBaercs, 3Ta (hopma
TECHO CBSI3aHAa C BBHINOJHEHHUEM TaK Ha3bIBAEMOIO
JIOKAJIbHOTO OaJilaHCca - COXPAaHCHHIO MYaCCOHOBOCTH
BXOJISIIIIETO MOTOKA MOCIe 00CTy)KUBaHUsI TPEOOBaHUI
B y3ie cetn. OTMETHUM, YTO JIOKQJBHBIH OallaHC U
COXpaHCHHE ITyaCCOHOBOCTH IOTOKAa MMEET MECTO H
JUIS HEKOTOPBIX HEAKCIIOHEHIIUANBHBIX ceTei [7, 8].

TpynHocTH pacdeTa OOMMX SKCHOHEHIIHATBHBIX
CMO cBs3aHbl ¢  OONBIIOW  Pa3MEPHOCTHIO
ONMHUCHIBAIONIMX HMX  (YHKIMOHHPOBAHUE CHCTEM
JIUHEWHBIX TU(PPEepEHIMATBHBIX HIH aJreOpandecKux

YPaBHEHUH.

BoiBoabl. Takum o0Opa3soM  cTalOHapHbIE
BEPOSITHOCTH  COCTOSIHMH  ceTH  uMerT  (dopmy
NIPOU3BENCHHUS CTallMOHAPHBIX BEPOSITHOCTEH

COCTOSIHUI OTHENBHBIX €€ Y3JI0B WM, KaK TOBOPST,
MYJIBTHILTUKATHBHYTO (hopMy. UHBIMU clTOBaMH, YuCia
TpeOOBaHUI B OTHENBHBIX y3max ceTu JIKEKCOHa B
CTalMOHAPHOM  PEXKUME  TPEACTaBILIIOT  co0oit
HE3aBUCHUMEBIC CIyYallHBIC BEIIMYHHBI, M U1 pacdera
CTallMOHAPHBIX BEPOATHOCTEH COCTOSHUI BCel ceTH
JIOCTaTOYHO BBIYUCIIUTEH CTAIlHOHAPHBIE BEPOSTHOCTH
COCTOSTHUH OT/AENBHBIX Y3JI0OB U MIEPEMHOKHUTH HUX.

DuHAHCHPOBAHHE
PaGora  BBIOIHEHa  3a  CYET  CPEACTB
locynapcTBeHHOro 3ananus, Koj (WIKM(p) Hay4IHOH
TeMbl, NPHUCBOEHHOW YydpemuresneM (OpraHu3anuei)
FFGU-2024-0022.
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JI71s1 HanucaHus WK PelakKTUPOBAHUS PYKOIIUCU
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AHHOTADIMUS
Cratbs mocBsIIeHa NCCIIEJOBAaHNIO Iporiecca GOPMUPOBAHKS CTPATET NN MAPKETHHTOBBIX KOMMYHHUKAINi B
COBPEMEHHBIX YCIOBHUIX IH(POBH3ALNK U BBICOKOW KOHKypeHIMH. PaccMaTpuBaloTcs TEOpPETHYECKHE OCHOBBI
MapKeTHHTOBBIX KOMMYHHKAIMH, MTPOOIEMBbI Iepexosia OT HIeH K NMPAaKTHUECKOH peann3aluu, a TaKkXkKe pojb
MHTETPALMM AHAJMTHYECKOTO M KPEaTHMBHOIO IIOAXOAOB. B paMkax wuccienoBaHusl TNPOBENEH ONpPOC,
MOATBEPAMBIINI HAIWYHE pa3pbiBa MEXAY pa3paboTKOH MapKEeTHHIOBBIX WACH W WX BHeapeHWeM. Haydnas
HOBHU3HA PabOTHI 3aKIIFOUAETCS B pa3paboTKe aBTOPCKOTo ajaroputMa (OpMHUPOBAHUS CTPATErMH MaPKETHHIOBBIX
KOMMYHHKaii U monenu «3C», o0ecrneunBarolMX CUCTEMHYIO B3aMMOCBSI3b MEXIy OTallaMH aHalu3a,
pa3paboTKH, peann3alui U KOHTPOJIsE KOMMYHHUKAIIMH.
ANNOTATION
The article is devoted to the study of the process of forming a marketing communication strategy in the
context of digitalisation and increasing competition. The theoretical foundations of marketing communications,
the problems of transition from idea to practical implementation, as well as the role of integration of analytical and
creative approaches are considered. As part of the study, a survey was conducted confirming the existence of a
gap between the development of marketing ideas and their implementation. The scientific novelty of the work lies
in the development of the author's algorithm for forming a marketing communication strategy and the “3C” model,
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which ensure a systematic relationship between the stages of analysis, development, implementation and control

of communications.

KiaoueBble ciioBa: MAapKETHUHI'OBBIC

KOMMYHUKaIWU,

CTparerusd, MAapKETHUHI, HWHTCTPUPOBAHHBLIC

KOMMYHUKAINHU, HPI(l)pOBOfI MAapKETUHI', TO3ULIUOHHUPOBAHUC, 6peHz[, nejieBas ayauTopus, KOMMYHUKAIIMOHHBIC

KaHaJibl, CTpAaTeTUA MMPOABUIKCHUA.

Key words: marketing communications, strategy, marketing, integrated communications, digital marketing,
positioning, brand, target audience, communication channels, promotion strategy.

B coBpeMeHHBIX yCIOBUSIX MU(PPOBOIT AKOHOMHKH
MapKETHHTOBbIE KOMMYHHKAIN CTAHOBATCS OTHUM H3
KIIFOYEBBIX  (PaKTOpOB  KOHKYPEHTOCHOCOOHOCTH
OpraHu3aliy. YCUJIEHHE KOHKYPEHIIMH, POCT 4HCcia
MH()OPMALMOHHBIX KaHAJOB ¥ M3MEHEHHUE MOBEICHUS
NoTpeduTeNel MPUBOAT K HEOOXOAUMOCTH Iepexoa
0T Pa3pO3HEHHBIX KOMMYHUKAI[MOHHBIX AECUCTBUI K
CHUCTEMHBIM  CTpaTerusM  B3auMOJEHCTBUA  C
ayIUTOpUEN.

AXTyallbHOCTB TEMBI HCCIIEIOBAHHS 00YCIIOBICHA
TEM, 9TO B YCIOBHSIX NU(POBH3AIMHA KOMIAHUU BCE
Yalmie CTaJKUBAIOTCS C NPOOJIEMONH HECOOTBETCTBHUS
MEXKAy pa3pabOTaHHBIMH MAapKETHHTOBBIMH HICIMHU U
UX MPaKTHYECKOH peanu3amnuei. Jlaske mepcreKTHBHbIE
KOMMYHHUKAIIMOHHbIE KOHIEMIIUN HE BCEra NPUBOIAT
K OXKHJAeMBIM pe3yJbTaTaM BCJIEACTBHUE OTCYTCTBHS
CHCTEMHOI'0 IOAXO0Ja K MX BHEIPEHHIO U KOHTPOIIO
3G GEKTUBHOCTH.

[MpoOnemaTika MapKETHHIOBBIX KOMMYHHUKAIUii
MOJy4Yuja INHPOKOE pa3BUTHE B TPyJaX TaKHUX
uccnenosarenel, kak Ounun Kornep, [utep Apykep,
Honampn Wymeny u Matikn [oprep. B mx paborax
MapKeTHHTOBbIE KOMMYHHKAI[MH PAaCCMATPUBAIOTCS

KaKk  B@XHEHIIMH  BJIEMEHT  CTPAaTerHYecKoro
yIOpaBlICHUsI  OpraHm3amued ¥ (HOPMHPOBAHUS
KOHKYPCHTHBIX TIPEUMYILIECTB. Konnenmus

UHTETPUPOBAHHBIX MAapKETHHIOBBIX KOMMYHHUKAILIUM,
pa3paboranHas [lonansaom Illynerem, noguépkubaer

HEOOXOJUMOCTh  COTJIACOBAHHOCTH BCEX KAaHAJIOB
B3aUMOJEHCTBUS ¢ ayauropued, a Maiikn Iloprep
AKLIEHTUPYET BHHUMaHUeE Ha 3HAYEHUU
MO3ULMOHUPOBAHUA W YHUKAJIBHOTO IPEIJIOKECHUS
OpeHna.

Hecmotps Ha BBICOKYIO CTENEHb

pa3pabOTaHHOCTH TEMBI, aHAITN3 HAYYHOW JINTEPATYPbI
MOKAa3bIBACT, YTO HEJOCTATOUYHO BHUMAHUS yIEISETCS
MMEHHO Tpoleccy Iepexoa OT WAeH MapKETHHTOBBIX
KOMMYHMKaIMil K €€ INpakTU4ecKoW peanusanuu. B
GOJBIIMHCTBE MCCIEOBAHUI pacCMaTPHUBAIOTCS JIHOO
WHCTPYMEHTBI ~ TPOJBIDKEHHUsS,  JHOO  BOIPOCHI
CTPATErnuecKoro IUIAHMPOBAHUS, OAHAKO Ipobiema
MHTETPAlliM  aHAJUTUYECKOTO0 W KPEaTHBHOTO
MOAX0J0B OCTAETCsl HEAOCTATOUHO M3YyUEHHOM.

Hay4nast HOBU3Ha MCCIEOBaHMS 3aKIIIOYACTCS B
pa3paboTke aBTOPCKOrOo MOAX0oAa K (opMHpOBaHHMIO
CTpaTeruu MapKEeTUHIOBBIX KOMMYHUKAIIHH,
BKJIIOYAIOIIETO ITOPUTM MOCJIE0BATENIBHOTO
nepexofa OT HUAEH K pealu3aly, a TaKkKe MOAEIb
COTJIACOBAHUS KIIFOYEBBIX 2JIEMEHTOB
KOMMYHHKAIIMOHHOTO TIpOIiecca.

Lens nccnenoBaHmst — ONPENENUTh OCOOEHHOCTH
thopmupoBanus CTpaTeruu MapKETHHTOBBIX
KOMMYHHKaIAH " pa3paboraTb HOAXO0,
obecnieunBaromuii 3¢(HeKTUBHBIN Tepexox OT HICH K
€€ MPaKTHUYECKOHN peanu3aliiy.

O0BeKTOM HACCIIEIOBAHUSA BBICTYTIAIOT
MapKETHHTOBbIC KOMMYHHUKAIIUU OPraHU3aIU.

IMpeamer HCCIEN0BaAHUS — npotiecc
(dhopmMupoBaHus u peanu3auu CTpaTeruu
MapKCTHHTOBBIX ~ KOMMYHUKAIlMii B YCIIOBHSX
IU(PPOBON CPEJIBI.

MeToapl HCCIIENOBAaHUS  BKIIOYAIOT  aHAIU3
HAYYHOH JIUTEpaTypbl, CPABHHUTCIBHBIA  aHAU3,
CHUCTEMHBI  MOAXOJ, a TaKKe OSMIIHUPUICCKOC

nccienoBanue B hopme ompoca.

B coBpemeHHOI Hay4yHOH mapagurMe MapKETHHT
paccMaTpuBaeTcs ~ KaKk ~ CHCTeMa  YIpPaBICHHSA
B3aMMOJEHCTBHEM KOMIAHHU C pbIHKOM. CoriacHo
KOHIIETIIUU Oununa Kotnepa, MapKETUHT
npeJcTaBisieT co00H Mpolece CO3MaHUs U Hepenadyu
LEHHOCTH NOoTpeduTento. B pamkax aaHHOI cucTeMbl

MapKeTHHTOBBIE KOMMYHHKaIUN BBINOJIHAIOT
GbyHKIHIO CBS3YIOILEro 3JEMEHTa MEXKIY
opraHu3anuei 51 ayJUTOpUEH, obecreunBas
¢dopMupoBaHMEe UMHKa OpeHaa, JOBepus U

JIOSTBHOCTH KJINCHTOB.

CoBpeMEHHBIE HCCIIEIOBATEN OTMEYAIOT, YTO
TPaAUIOHHBIE METOJBl TPOIBHXEHUS IIOCTETIEHHO
TepsatoT  3pdexruBHOCTE.  PazButnme  mmpoBHIX
TEXHOJIOTHH ¥ N3MEHEHHE IOBEICHMS NOTpeOHuTeNneit
MIPUBOJAT K HEOOXOANMOCTH MHTETPALMH PA3THIHBIX
KaHaJlOB KOMMYHHUKAIIMU B €IUHYIO cucteMy. IMeHHO
HOATOMY KOHLIETILUSI WUHTETPUPOBAHHBIX
MapKEeTHHIOBBIX KOMMYHHKALMI probpeTaeT ocodoe
3HAUEHHE B COBPEMEHHOIl IpaKkTHUKe YIPaBICHUS
OpeHaoM.

dopMupoBaHHE  CTpaTernd  MapKETHHIOBBIX
KOMMYHUKaIlMi HAYMHAETCS C 3Tana reHepanuy Hieu.
Ha nanHOM 3Tare ocyecTBiseTcs aHann3 BHEIIHEH 1
BHYTPEHHEH cpelpl OpraHu3aluy, HCCIeI0BaHNe
pPBIHKA, KOHKYPEHTHOH Cpeibl M XapaKTepUCTHK
LeneBoi ayauTopuu. Mcrnonap30BaHne aHATUTHIECKUX
MHCTPYMEHTOB II03BOJIIET ONpEAETHTh Hauboiee
3¢ (GeKTHBHBIC HAMpPABICHHUS  B3aUMOJCHCTBHS C
HNOTPEOUTENSIMU U BBISIBUTH KJIFOYEBBIE MOTPEOHOCTH
ayJAUTOPHUHU.

BakHyo poub Urpaet cermeHranus ayautopuu. B
cootBeTcTBMM C moxaxoxom Dmmuma Kotiepa,
paszenenue morpebuTeneil Mo aeMorpadpuIecKuM,
MIOBE/ICHUYECKUM u NICUXOTpahUIECKIM
XapaKTepUCTHKaM TI03BOJISIET (dopMupoBaTth
peNeBaHTHBIE ~ KOMMYHHKAI[MOHHBIE  COOOIIEHMS.
Kpome Toro, cymecrBeHHOe 3HAa4€HUE HUMEET
MIO3UIIMOHMPOBaHNEe OpeHJa, ONHMCaHHOE B padoTax
Maiikna Iloprepa, NOCKOJIBKY MMEHHO YHHUKAJIbHOE
MIpeUIoKEHUE dbopmupyer KOHKYpPEHTHOE
MPEUMYIECTBO OPTraHU3alHH.

OjfHaKO Ha NpPaKTHKE MHOTHE OpraHU3aluu
CTAJIKUBAIOTCI C MPOOJIEeMOW  pa3pblBa  MEXIy
pa3paboTKoi naen u e€ NMpPaKTUIECKON peanr3anuei.
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Ha »rame BHenpeHus BO3HHUKAIOT — CIOXXHOCTH,
CBSI3aHHBIE  C  HECOIVIACOBAHHOCTBIO  KaHAaJIOB
KOMMYHHUKAIIUH, OTCYTCTBHEM CHUCTEMBl KOHTPOJISL
pe3ysnbTaToB M HEJNOCTaTOYHOW  HMHTerparuei
MapKETHHTOBBIX HHCTPYMEHTOB.

B pamkax wmccnenmoBaHus OBUT MPOBEAEH OMPOC
CpeoN CTYISHTOB M MOJOABIX CIEIHAINCTOB B
Bo3pacte oT 18 mo 35 ner. B uccnenoBanuu npuHAau
y4acTtue 72 pecrHoHIEHTA. BOJBIIMHCTBO y4aCTHUKOB
OTMETIJIM, YTO CTaJKHBAJINCh C CHTyalnuel, Koraa
MepCIeKTHBHAS MapKETHHTOBAS Ues HE MPUBOAMIA K
OKMIAaeMOMY  pe3yJbTaTy H3-32  HEJOCTaTOYHO
3(h(hHeKTUBHON pean3aliim.

PesynbraThl MccnenoBaHus Nokaszand, 4To 52%
PECIOH/IEHTOB 4acTO CTAJIKHBAINCh C MOAOOHON
npobuiemoit, 34% — wuHorga, 10% — peaxko W JMIIb
4% HUKOrZa HE OTMEYald NOAOOHBIX CHTYaIHi.
Takum o6pa3om, 86% y4YaCTHHKOB HCCIICTOBAHUS
MOATBEPAWIIN HAMYHE TIPOOIEMBI HEJOCTAaTOYHO
3¢ (heKTUBHOH peann3anuy MapKeTHHTOBBIX HICH, UTO
CBUJICTEIILCTBYET O HEOOXOAWMOCTH pPa3pabOTKH
CHUCTEMHOTO moxoaa K YIpaBJICHUAIO
KOMMYHUKaAIUAMU. Ha CTalun aHaJi3a IPOBOAUTCH
aHaJIU3 PBIHKA, AyAUTOPUM U KOHKypeHuuu. Ha cranuu
(dhopMHpOBaHUS HIEH W TO3UIMOHUPOBaHUs OpeHAa.
Ha cragum peanusamuu  BbIOOp  KaHAIOB |
MHCTPYMEHTOB B3aMOJIeHCTBHA ¢ moTpeduTessimu. Ha
ctanuu KoHTpos 3¢ dexkruBHOCTH onpenenenue KPI u
KOPPEKTHPOBKA CTPATECTHH.

OCOOCHHOCT  TPEAJIOKECHHOTO  aIrOpHTMA
3aKIIF0YaeTcss B OOECICUCHHH HETPEPBIBHOW CBS3U
MEXIy BCEMH JTallaMH CTPATETWH, YTO IO3BOJISACT
MOBBICHTH  YTIPABIIEMOCTh  KOMMYHHKAIIHOHHOTO
mporecca W CHU3UTh pPHUCK HECOTJIACOBAHHOCTH
kommyHukanuit. The use of this model «3C» (Content
(conepxkanne kommyHnukaruu); Channel (kanan
B3aumoneiicteusi); Connection (dopma CBsI3U €
aymuropueii)) helps to rationalize communication
actions and effectively engage with the audience.

[MpakThyeckass  3HAYUMOCTh  HCCIIETOBAHUS
3aKIIIOYAaeTCsI B BO3MOXHOCTH  IIPUMCHEHUS
MPEVIOKEHHOTO  TOAXO0Ja  OpraHW3alusAMH  TIPH
pa3paboTke cTpaTeruit MapKETHHTOBBIX
KOMMYHHUKAIIHH B YCIOBUSAX BBICOKOH KOHKYPEHITUH U
IUQpPOBH3aMK PHIHKA. CIONB30BaHME aBTOPCKOTO
ITOPUTMA IIO3BOJIIET CHCTEMAaTH3MPOBATh IPOLECC
KOMMYHUKAIIMOHHOT' O yapaBJIC€HUA n IIOBBICUTH
3¢ (HEKTUBHOCTH peanu3aliii MApKETUHTOBBIX UJIEH.

Takum oOpa3oMm, GOpMUPOBaHHE CTpaTETHU
MapKETHHTOBBIX KOMMYHHMKAIIUH MPECTaBIsieT coOoit
KOMIUIEKCHBI TpOLIeCC, BKJIIOYAIOUIMN TeHepaluio
uael, WX aHaW3, peaTH3alui0 W  KOHTPOJIb
Pe3yJIbTaTOB. [IpoBenénnoe uccieI0BaHne
MOATBEPMIIO aKTyaJbHOCTh MPOOJIEMBI Iepexona OT

uaeu K MPaKTHYECKOH
KOMMYHUKAIMOHHBIX PEIICHHH.

B xonme paboTbl OBUT TPEATIOKEH aBTOPCKHUI
MOJX0J, BKJIIOYAIOUIMK aJIroput™M (HOPMHPOBAHUS
CTpaTeruy MapKeTUHIOBBIX KOMMYHHUKAIUH U MOJETb
«3C», obecneunBaroONIyl0 COTJIACOBAaHUE KITFOUEBBIX
JJIEMEHTOB KOMMYHHUKAIIHOHHOTO mporecca.
[IpennoxeHHbIE peMICHNSI MOTYT OBITh UCIIOIb30BaHBI
B IPAKTUYECKOW JAEATEIbHOCTU OpraHu3aluid Ams

peaim3anu

TTOBBITIICHUS 3¢ exTUBHOCTH MapKETHHTOBBIX
KOMMYHHKallMii ¥  YCHWJICHHS  KOHKYPEHTHBIX
MIPEUMYIIECTB OpeHna.
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AHHOTAIUA

CraTbs TOCBSIIIEHA UCCIIETOBAHAIO OCOOCHHOCTEH Pa3pabOTKH CTPATETHH MapKETHHTOBBIX KOMMYHHUKAIHN
B TPAHCIIOPTHO-JIOTUCTHYECKONW cdepe B YCIOBHAX HEONPENSIEHHOCTH BHEIIHEH cpensl. PaccMaTpuBaroTcs
KIIFo4eBble  ()aKTOpPHl HECTAOWIBHOCTH, BKIIOYAas MAaKPOIKOHOMHYECKHE KOJICOAHUS, TEXHOIOTHIECKHE
W3MEHEHHMsI, T'CONOJIMTHYECKUE PUCKH W TpaHcdopmanuio moBereHust norpeduteneid. Llenpio nccnenoBaHus
ABJIsIETCS 0OOCHOBaHKE POJIM MAapKETHHTOBBIX KOMMYHHUKAIMH KaK WHCTPYMEHTa CHIDKCHUS HEONpPeaeIEHHOCTH
Y TIOBBIIICHUS] YCTOMYMBOCTH KOMMaHUHA. B paboTe mpUMEHSIOTCS METOABI TEOPETHYECKOTO aHalM3a Hay4HBIX
KOHLENIUH MapKeTHHIa, JIOTHCTUKM W CTPAaTerMueckoro YhpaBleHHs. B pesyiabraTe BBISABICHO, 4TO
3¢ QeKkTUBHbIE KOMMYHHKAIIMU CIIOCOOCTBYIOT CHIDKCHHIO HH(GOPMAIMOHHOW acHUMMETpHH, (OpMHpPOBaHHIO
JIOBEPHSI U TIOBBIIICHUIO KOHKYPEHTOCTIOCOOHOCTH. CieTlaH BHIBOA 0 HEOOXOAUMOCTH HHTETPAlMN MAPKETHHTA U

JIOTHCTUKHU B €IUHYIO CHCTEMY YIIPaBIICHHUS.

ABSTRACT

The article examines the development of marketing communication strategies in the transport and logistics
sector under conditions of environmental uncertainty. Key instability factors are analyzed, including
macroeconomic fluctuations, technological changes, geopolitical risks, and evolving consumer behavior. The
purpose of the study is to substantiate the role of marketing communications as a tool for reducing uncertainty and
increasing business sustainability. The research is based on theoretical analysis of marketing, logistics, and
strategic management concepts. The findings show that effective communication reduces information asymmetry,
builds trust, and enhances competitiveness. The study concludes that integration of marketing and logistics into a
unified management system is essential.

KunroueBble c10Ba: MapKeTHHTOBbIC KOMMYHHUKAIIUH, JIOTHCTHKA, HEOMIPEACIEHHOCTh, CTPATEer s, TOBEPHE,
yIIpaBlIeHUE, PIHOK, KOMMYHUKALIHH

Keywords: marketing communications, logistics, uncertainty, strategy, trust, management, market

B HacTosIee BpeMs TPaHCIIOPTHO- CeromHst ~ MapkeTHMHT  yXe  JIaBHO  HeE
JOTUCTUYECKHE YCIYIHM OKa3blBalOTCSd HA pBIHKE, pPACCMATPUBAETCS B HAYYHBIX IYOJMKALHUSIX TOJNBKO
XapakTepu3yoomeMcs:  HeomnpelnenéHHocThio. I Kak IpOJBIDKEHUE TOBApOB M ycuryr. Ha ceroxusmamit

HNPEANPUSITHH 3TOTO CEKTOpPa HEPEIKO BO3HUKAIOT
CUTyallUM, KOTOpBIE TPYAHO IpeAcKa3aTh 3apaHee:
KoslebaHus BaJIFOTHBIX KypCOB, cbon B
MEXIYHapOAHBIX IIEMAX TIIOCTaBOK, YBEIUYCHUE
CTOMMOCTH PECypCOB, H3MEHEHHMS B HOPMATHUBHO-
NpaBOBOW 0a3e M HBOMIOLMS KIMEHTCKUX OXXHAAHHH.
Jaxxe MUHUManbHBIE cOOM MOTYT IOBJIEYb 3a cOOOH
yOBITKH JUIsl OpraHU3alyy U €€ TapTHEPOB.

B cBs13u ¢ 3TUM 0coboe 3HaueHHe mprodperaer

pa3pa60TKa CTpaTeFHﬁ, IIO3BOJIAOIIHUX  CHUXKAThb
BJIMSAHHUE HCOHpC,Z[CJ'IéHHOCTI/I Ha JACATCIBbHOCTD
OpraHu3aruu. OIIHI/IM nus3 TaKHuX MECXaHHU3MOB

BBICTYTIAIOT MAaPKETHHTOBBIE KOMMYHHUKAITHH, KOTOPBIE
B HACTOSIIIEE BPEMsI HE TOIBKO BBIIOIHIIOT (PYHKITHIO
MPOABMXEHHSA, HO TakKXKe CIyXaT WHCTPYMEHTOM
CO3/IaHMs JOBEpPHUS, OTKPBITOCTH W JOJTOCPOYHOTO
mapTHEPCTBA € TOTpeOHUTEIEM.

O0BbeKTOM HCCIIeI0BaHUS BBICTYAIOT
MapKeTHHIOBbIE KOMMYHHMKALMM B TpPaHCIIOPTHO-
JIOTUCTUYECKUX yCIOyrax, IpUd OSTOM IPEAMETOM
ABISIETCS ~ OLEHKa WX  pOJM B YCIOBHSX
HEoIpeeNEéHHON BHEIIHEN Cpeabl.

JIeHb OH BBINOJIHSAET ropas3io 0ojiee HIMPOKHHA CHEKTP
(GYHKUMIA: HCCIIEIOBAHUE DPBIHKA, MOTPEOUTEBLCKOTO
MOBEJICHNS, NPOTHO3MPOBAHHE CIIPOCa, CO3TAHUE
KOHKYPEHTHBIX IIPEUMYIIECTB.

Kak cuntaer ®. Kornep, MapkeTHHI HMeeT
OTHOIIEHHE K pACIO3HAaBaHUIO M YIOBIETBOPEHHIO
MOTPEOHOCTEH MOCPEICTBOM CO3/1aHHS LIEHHOCTH ISt
morpebuTens [1]. JlaHHBIH 01X01 0COOCHHO aKTyaleH
B YCIOBHUAX HEONPEAECNEHHOCTH, KOrAa KOMIAHHU
BBIHYKJIEHBI NPHHUMATh DPEIIEHHs TPU HEJAOCTATKE
nHpopManm ¥ BBICOKOH BEPOSTHOCTH BHEIIHHX
HU3MEHEHUH.

B Takoif cuTyanmM MapKeTHHT CIIOCOOCTBYET
COKpAIIIEHHIO HEOIIPEIeIEHHOCTH gepes
CTPYKTYpHUPOBaHHE nHpOpMAHN 0 PBIHKE,
MoTpeOUTENIX M KOHKypeHTax. Hapsity ¢ stum, mpu
BBIBE/ICHIH NMPOJYKTA Ha PBIHOK, HE MEHEE 3HAYNMBIM
CTAaHOBHUTCS HE TOJIBKO MPUTSDKEHHE HOBBIX, HO U
COXpPaHEHHE CTapbIX KIIMEHTOB, TaK KaK JOJITOCPOYHbIE
OTHOIIEHHST OPMHUPYIOT YCTOHIMBOCTH OM3HECA.

Wtak, MapkeTHHI B JaHHOM ClIy4ae HE TOJIbKO
obecrieuynBaeT KOMMEPUYECKHH, HO U YIPaBJICHYECKUI
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3¢ deKT, Mo3BOISAS NPEIIPUATUIO TPUCIOCOOUTHCS K
HOBBIM peaTHsM.

TpaHcnopTHO-JIOTHCTHYECKas! OTPAcb UMEET PSJg
crienuduuecKux 0cOoOEHHOCTEMH, KOTOpBbIE
aKIEHTHPYIOT BHEIIHIOI HecTaOMIbHOCTH. Bo-
NEpBBIX, YCIyra B JIOTHCTHKE HEMaTepHasbHa:
MOTpeOUTENb OICHWBAaCT HE TOBApP, a YPOBEHb
BBIIIOJTHEHHUS  OOS3aTENbCTB, IPOSIBISIIONIMNACT B
CBOEBPEMEHHOCTH IIOCTaBKH, COXPAaHHOCTH Tpy3a H
YCTOWYUBOCTHU CEPBHCA.

B cBoto o4epenp, 0 Ka4eCTBE JTOTUCTUKH MOKHO
CYyIWTh HE 1O OTJCIbHBIM ONEepanusM, a 1o
COIJIACOBAHHOCTH LENH IIOCTAaBOK, - cyHuTaer M.
Kpucrogep [3]. Takum o0pa3zom, J11060€ 3BEHO MOXKET
HapyIIUTh paboTy BCeH LETH.

HeonpenenéHHocTh B OTpaciii  MOXET OBITh
BbI3BaHa:

1. MakposkoHOMHUYeCKHe (haKTOPHI.

Komebannss BamioT, WHQIAMNSA W [IEHOBEIC
(hakTOpEI Ha TOMJIMBO HANpPSMYIO CKa3bIBAIOTCS Ha
ce0eCTONMOCTH YCIIyT.

2. Hapyuienus nenei nmocTaBok.

C6ou B MIOCTaBKax, 3arpy’kKeHHOCTh
TPaHCIIOPTHBIX ~ KOPHUAOPOB, BHEIIHENOJIUTHYECKHE
PHCKM  YBEIIMYUBAIOT  PUCKH  OINEPAIlMOHHON
JIeSITeIIbHOCTH.

3. TexHoJOTMYECKHE U3MEHEHHSI.

[udpoBele  TexHONOTMM  TPeOYIOT  HOBBIX
WHBECTHIMA W W3MEHEHHH B IPOM3BOJCTBEHHBIX
nporeccax.

4. VI3MeHeHne KIIMEHTCKUX OKUIAHUH.

Knmentsr xotar Gosiee mpo3payHbIX, TMOKHX H
OBICTPBIX KOMMYHHKAIHH.

B coBokymHOCTH 3TH (DaKTOPHI IETAIOT PHIHOK
MeHee peJIcKa3yeMbIM U TPeOYIOT OT KOMIIaHUi 6ojiee
aJalTUBHOTO  NOAXOAa K  ympasjeHur. B
HecTaOMIIbHBIX YCIOBHSIX MapKEeTHHIOBbIE
KOMMYHHUKAIIUU SIBJISIIOTCS OJIHUM W3 HWHCTPYMEHTOB
CTpaTernuecKkoro ynpaeieHus. X posib He CBOIUTCS K
OOBIYHOW peKiIamMe, TOCKOJIbKY OHM 00€CHe4YHBaIoT
MHQOPMALMOHHYIO  OTKPBITOCTH W YMEHBIIAIOT
BOCIPUHUMAEMBII KIIMEHTOM PHCK.

Jnst  TpaHCHOPTHO-JIOTHCTHYECKUX — KOMITaHHUH
KOMMYHHUKAIM{ BBITOJHSAIOT HECKOJBKO KIIFOUEBBIX
3ajad.

Bo-niepBbix, oHU (HOPMUPYIOT HHPOPMALMOHHYIO
NpO3pavyHOCTh, COOOIAst KIMEHTY CBEACHHS O
KOMIIaHHH, e€ OIbITe, YCIyrax M yCJOBHSX paOOThI.
This helps reduce the information gap and decision-
making process.

Bo-BTOpBIX, KOMMYHHKAI[MA CO3JAIOT JIOBEPHE.
OTO O0COOEHHO aKTyalbHO /I JIOTHCTHYECKHX
KOMITaHMH, TaK KaK KIIMEHT OTAAET 4aCTh COOCTBEHHBIX
PHCKOB JIOTUCTUYECKONH KOMIIaHUH.

B-TpeTbuX, = KOMMYHHMKAllMOHHasi  CTpaTerus
MIOMOTaeT yNPaBIATh OXKuAaHUIMU. CBOEBPEMEHHOE U
NOJHOE HWH()OPMHUPOBAaHHWE O CPOKAX, YCIOBHAX
JIOCTaBKA W PpHUCKax TII03BOJISIET OoJiee aJeKBaTHO
BOCTIPHHHAMATh YCIYTY U u30erats KOH(INKTOB.

B cOBpeMEeHHBIX yCIOBUSIX BOKHYIO POJIb UTPAIOT
IT-TexHomOTHM: CRM-cucremsl, CHUCTEMBI
OTCIIS)KMBAHUSI TPY30B, aBTOMATHYECKas PacChLIKa
YBEIOMJICHUH M MHUBHAYalIbHbIE KaHAJIbI CBS3H.

CrenoBarenbHO, MAPKETHHTOBBIE KOMMYHHUKAIIUU
SIBJISIFOTCSL ~ MHCTPYMEHTOM,  KOTOPBIH  IIOMOTaer
KOMIIAHMM HE TOJBKO OOIIaThCs C DPHIHKOM, HO M
YaCTHYHO KOMIIGHCHPOBATh HEONPEACIEHHOCTh 32
CuéT yBEIMYEHHsI NPO3PavyHOCTH.

B pesymbrare mpoOBEAEHHOTO aHANIHM3a MOXKHO
BBIJICTTUTH CIIEeAYyIOIIHE MyTH yIydIIeHNs]
3G PEKTUBHOCTH MapKETHHTOBBIX KOMMYHHUKAaIWi B
JIOTHCTHKE!

. YCTaHOBJIEHHE CTaHAAPTOB KOMMYHHKALIUI
C KIINEHTaMU;

. pa3BUTHE 1 QpoBBIX KaHaJIOB
B3aMMOJICHCTBHS;

. MIPO3payHOCTh B XOJ€  BBINOJIHEHUS
omneparuii;

. MPUMEHEHHE KEHCOB M pPelmyTalliOHHOTO
MapKeTHHTa, YTOOBI TIOBBICUTH JI0BEPHE;

. eanHas cucremMa yIpaBJIeHUsS
MapKEeTHHTOBOU ¥ JIOTHCTUIECKOH nHpopManuei.

Brimonnenue JAHHBIX MEpONPUATHH
CIIOCOOCTBYET MOBBIICHUIO YCTOHYHUBOCTH

OpraHu3aliy U KayecTBa KJIMEHTCKOI'O CEpBHCA.

B pesynprare uccnenoBaHus 6bUI0 YCTaHOBIIEHO,
YTO B YCJIOBUSIX HEONpPEAEIEHHOCTH BHELIHEHW Cpenbl
MapKETUHTOBbIE KOMMYHHKAITUH UTparoT
CTpPaTerMyecKyro poJib B JI€ATEIbHOCTH TPAHCIOPTHO-
JIOTUCTUYECKUX KOMITAHUM.

OHU HE TOJBKO CHOCOOCTBYIOT MPOJBHKEHHUIO
ycIyr, HO WM  CHWKAIOT  HEONPENENEHHOCTD
nHpOpMALNH, obecreuynBaroT JI0OBEpHUE u
YCTOMYMBOCTh OTHOLIEHUH C KIIMEHTaMHU.

B mHacrosimee Bpemsi KOHKYPEHTOCIIOCOOHOCTB
JIOTUCTUYECKOH KOMIAHUM 3aBUCUT HE TOJBKO OT
3¢ (EKTUBHOCTH OTCPAIIMOHHON NEATSIFHOCTH, HO H
0T J(QQPEKTHUBHOCTH KOMMYHHKAIIMM C BHCIIHCH
Cpenou.

Takum oOpazoMm, ¢GoOpMHpPOBaHHE CTpaTErHH
MapKETHHTOBBIX ~KOMMYHHUKAIlUi  JOJKHO  CTaTh
YaCcThIO OOMIEH CTpAaTerHy YIIPaBICHUS KOMIIAaHUEH.
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