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MATHEMATICAL MODELING AND QUANTITATIVE ANALYSIS IN EQUINE SCIENCE AND HORSE BREEDING

Abstract

This article examines the application of mathematical modeling, quantitative genetics, statistical analytics,
and biomechanical formulas in modern equine science and horse breeding. It analyzes how linear algebra,
probability theory, statistical herd dynamics, and kinematic algorithms optimize selective breeding programs,
evaluate equestrian athletic performance, and predict genetic trait inheritance. Furthermore, the paper
discusses computer simulations of gait mechanics, digital pedigree analysis, nutritional optimization algorithms,
and the long-term significance of integrating mathematical methodologies into equestrian management.

Keywords:
mathematical modeling, equine science, horse breeding, quantitative genetics,
biomechanics, statistical analysis.

In contemporary agricultural and biological sciences, the integration of exact mathematical methodologies
into living system research has driven unprecedented advancements in precision management, genetic selection,
and functional performance analysis. Historically, horse breeding and equestrian management relied primarily
on empirical observation, qualitative assessment, and traditional line-breeding wisdom passed down through
generations of breeders. While these traditional practices successfully produced legendary breeds such as
Turkmenistan's Akhal-Teke, modern equine science requires rigorous, objective, and reproducible quantitative
frameworks. Mathematics serves as the fundamental language enabling hippologists, geneticists, and
biomechanical engineers to translate complex biological phenomena—such as polygenic trait inheritance, stride
kinematics, cardiovascular recovery, and herd demography—into actionable predictive models. Consequently,
the synthesis of mathematics and equine science (matematika we atgylyk) represents an essential
interdisciplinary domain that elevates traditional horse breeding into an exact quantitative discipline.

The primary application of mathematics in horse breeding lies in the domain of quantitative genetics and
population statistics. Traits of high economic and athletic value—such as speed, endurance, bone density, height
at withers, and metabolic efficiency—are complex polygenic characteristics influenced by numerous genetic loci
and environmental factors. Modern selective breeding utilizes advanced statistical models, including the Best
Linear Unbiased Prediction (BLUP) algorithm and animal model matrices, to calculate Estimated Breeding Values
(EBVs) for individual horses. By analyzing thousands of historical pedigree records and performance metrics
through linear algebra matrix equations, geneticists can isolate environmental noise from true genetic potential.
This mathematical accuracy minimizes inbreeding coefficients within closed studbooks, predicts offspring trait
distribution probabilities, and optimizes pairing decisions to preserve rare genetic lineages while continuously
improving performance traits.
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Beyond genetics, mathematical modeling plays a pivotal role in equine biomechanics, movement analysis,
and athletic training optimization. High-speed kinematic tracking systems utilize three-dimensional vector
geometry, differential calculus, and Newtonian physics to model the equine stride cycle, joint angular velocities,
ground reaction forces, and center-of-mass trajectory. These mathematical formulas allow sport scientists and
veterinarians to detect subtle gait asymmetries invisible to the human eye, predicting musculoskeletal stress and
preventing career-ending injuries before clinical symptoms appear. Furthermore, mathematical optimization
algorithms are increasingly applied in equine nutrition and metabolic management, solving linear programming
problems to construct cost-effective, nutritionally balanced feed rations tailored to a horse's exact weight,
workload, and metabolic rate.

In conclusion, the integration of mathematical modeling and quantitative analysis into equine science
offers powerful tools for optimizing selective breeding, enhancing athletic performance, and safeguarding equine
health. By combining time-tested breeding traditions with exact mathematical methods, the modern equestrian
industry can ensure sustainable development and genetic excellence. The subsequent sections of this article will
evaluate specific BLUP matrix equations, analyze biomechanical gait equations, and present statistical case
studies on trait inheritance in performance horses.
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MODERN APPLICATIONS OF MATHEMATICAL MODELING AND COMPUTATIONAL
ANALYSIS IN SCIENCE AND INDUSTRY

Abstract
This article examines the fundamental role, methodological structures, and practical applications of
modern mathematical modeling and computational analysis across scientific research and industrial innovation.
It analyzes how differential equations, linear algebra, numerical algorithms, and probability theory provide the
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essential analytical frameworks for solving complex real-world problems in physics, engineering, economics, and
biological systems. Furthermore, the paper discusses computational optimization, algorithm design, high-
performance scientific computing, and the long-term cognitive and technological importance of mathematical
literacy in an increasingly data-driven global society.
Keywords:
mathematical modeling, computational analysis, differential equations, numerical methods,
applied mathematics, optimization algorithms.

Mathematics serves as the foundational language of human inquiry, providing the abstract conceptual
tools and rigorous logical structures necessary to describe, analyze, and predict the behavior of complex systems
throughout the physical, biological, and socio-economic realms. Historically, mathematical investigation was
often categorized into pure theoretical explorations—focusing on abstract number theory, geometry, and
axiomatic logic—and applied mathematical techniques designed for immediate physical calculations. However,
in the contemporary era of supercomputing, big data analytics, and technological integration, the traditional
boundary between theoretical and applied mathematics has dissolved. Today, abstract mathematical concepts
serve as the vital computational engines behind modern technology, driving advancements in quantum
computing, artificial intelligence algorithms, epidemiological forecasting, structural engineering, and global
financial modeling. Consequently, studying modern mathematical modeling and computational analysis is an
indispensable endeavor for scientific progress and industrial innovation.

The core methodology of modern applied mathematics centers on constructing, validating, and solving
mathematical models that represent physical or theoretical phenomena. Real-world systems—whether
describing fluid dynamics in aerospace design, cellular metabolic pathways in biological systems, or market
volatility in quantitative economics—are inherently complex and continuous. Mathematical modeling translates
these empirical physical processes into precise mathematical statements, typically formulated as systems of
ordinary or partial differential equations, linear algebraic systems, or stochastic probability models. Once a model
is formulated, mathematicians utilize rigorous numerical analysis algorithms to approximate solutions that
cannot be solved analytically by hand. Computational techniques such as finite element analysis, Monte Carlo
simulation methods, and gradient-based optimization algorithms allow researchers to simulate millions of
complex interactions deterministically, providing actionable insights without relying solely on expensive or risky
physical experimentation.

Furthermore, the integration of computational analysis into mathematical pedagogy and scientific
research fosters critical analytical thinking, logical rigor, and interdisciplinary problem-solving competencies.
Mathematics teaches researchers to isolate essential variables from extraneous background noise, formulate
precise hypotheses, prove logical theorems, and quantify uncertainty accurately. In secondary and higher
education, incorporating computational programming tools alongside traditional calculus and linear algebra
instruction allows students to visualize abstract mathematical concepts dynamically, transforming passive
formula memorization into active algorithmic discovery. Moreover, as modern industries become increasingly
dependent on automated data processing, machine learning, and cryptography, deep mathematical literacy has
emerged as a fundamental prerequisite for technological competitiveness on a national and international scale.

In conclusion, modern mathematical modeling and computational analysis represent the cornerstone of
scientific discovery and technological progress in the modern world. By bridging theoretical mathematics with
high-performance computing, researchers and educators can unlock innovative solutions to humanity's most
pressing technical and scientific challenges. The subsequent sections of this article will evaluate specific
differential equation algorithms, analyze computational error boundaries, and present quantitative case studies
on applied mathematical optimization in industrial engineering.
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MOJENUPOBAHUE NPOLUECCA TEXHWYECKOIO KOHTPOIA NPOAYKUUN
B YNPAB/JIEHUMN NOTUCTUKOM BHYTPU NPELNPUATUA

AHHOTauuA

B ctaTbe npeacTaB/fieH BAapPMAHT MOAENMPOBAHUA OU3HEC-MPOLLECCOB /IOMMCTMYECKOTO YnpaBieHUsA B
pacnpefeneHHoOn cucteme Npu NPOBEAEHUN TEXHUYECKOTrO KOHTPOA NPOAYKUMM C MOMOLLbIO MPUMEHEeHUs
Teopumn rpados. [aHHas cTaTbs OygeT nonesHa IT-cneumannctam npuv MOAENMPOBAHUKN BbIYUCAUTENBHbBIX
6M3Hec-NPoLLECCOB B pacnpene/ieHHbIX CUCTEMAX.

3HauMMOCTb [aHHOM pPaboTbl 0OYC/OBNEHA aKTYasbHOCTbIO MPO6/eMbl BO3HUMKHOBEHUA CUTyauUmid,
NPUBOAALLMX K 3aTPYAHEHMAM Ha CTagMsAX NPOEKTUPOBaHMA U peanusaumm npoekTa. HegooueHKka HEKOTOPbIX
$aKTOPOB MOIYT NPUBECTM K 3aMOPO3KeE UM BOBCE K OTMEHE NPOEKTA.

Kniouesble cnosa:
NPOeKTUPOBAHNE MHPOPMALMOHHbIX CUCTEM, TEXHUYECKUI KOHTPOJIb MPOAYKLMK, Fpadbl onepauui,
NpeAnpPOeKTHbIN aHanu3, onepaunoHHas aHaAUTUKA.

BeepeHue

B ycnoBMAX BbICOKOW KOHKYPEHLUMW HaA pPbIHKE 3/1EeKTPOTEXHUYECKOrO 060pyaoBaHMA, a TaKxkKe
y)KecToueHuss TpeboBaHWIM K 6e30MacHOCTM WM HAAEKHOCTM 3SNEeKTPOYCTAHOBOK, cUCTEMAa NpPoBeAeHUA
TEXHWUYECKOrO KOHTPOAS CTAaHOBUTCA CTPATErMYeCcKMM MHCTPyMeHTOM obecneyeHna KOHKYPEeHTOCnoCoOHOCTM
npeanpuAtTMa. [aHHas cucTema A0/1KHA BbIMNOMHATbL GYHKUWMKM, HanpaBieHHble Ha AOCTUXKEHWE LeNeBblX
noKasaTenein KayecTBa, a MMEeHHO:

- NpoBeAeHNe BXOLHOIO KOHTPOIA U UCMbITaHUIA NPOAYKLMN;

- onpeaeneHune TpeboBaHWUI K NpoayKUnu;

- NpoBeAEeHNE ayaMTOB C NOCTABLLMKAMM NO OL,EHKE KauyecTBa UCMNOJIb3yeEMbIX MaTeEPUaAsIOB;

- OCYLLLECTB/AIEHNE KOHTPOA 33 TEXHO/IOTMYECKMMM NpoLLeccamu;

- NpoBeAeHMe aHaNM3a NPUYNHbI BOSHUKHOBEHWA BPaKoBaHHOM NPOAYKLNN.
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MakcmanbHasa 3¢pPeKTUBHOCTb MOLENN NPOBEAEHNA TEXHUYECKOTO KOHTPO/IA OLLEHMBAETCA HA OCHOBE
OMHAMMKM KNOYEBbIX NOKasaTenein pesynbTaTUBHOCTU U 3PPeKTUBHOCTU. MNpesnpoeKTHbI aHanM3 no3BoaseT
BbIABUTL C/labble MecTa elle A0 NOCTPOeHMA MHGOPMALMOHHOMN CUCTEMDBI.

MoBEPXHOCTHOE W3y4YeHUEe BHYTPEHHUX OW3HeC-NPouEeccoB MNPeanpuUATUA NPUBOAUT K Aedbuuuty
MHbOPMaUMK, YTO MOXKET NOBJEYb BPEMEHHOE MPUOCTAHOB/IEHUE WM [aKe 3aKpbiTUe npoekTa [4]. B atom
CNy4ae pelweHua nNpuHUMatoTcs 6e3 yyéta peanbHO MPOTEKaoWMXx OM3HEeC-NpPoueccoB M BO3MOMKHbIX
OrpaHMYeHU, M3-3a Yero pas3paboTaHHbIM NPOEKT He COOTBETCTBYET AENCTBYHOWMM TpeboBaHWAM WU
OKa3bIBaeTCA HepeasimsyemMbiM.

B pamkax npeAnpoOeKTHOro aHanv3a GOPMUPYIOTCA OPUEHTUPLI CUCTEMbI: OnpeaeneHMe MeToaoB
ynpaB/iEHMA, PaMOYHbIX PELUEHU, UCTOYHMKOB obecneveHma n T.4. [1].

HeoTbemnemow 4acTbio NPeAnpPOEeKTHOro aHaiM3a BHYTPEHHEN cUCTeMbl 1H060ro NpeanpuUaTUA € Lesbto
pa3paboTKM KOPNOpPaTUBHOM CUCTEMbI aBTOMATU3aLMM ABNAETCA U3YYeHMEe OnepaLmii, KOTopble NPOTEKAOT Ha
AaHHOM NnpeanpuaTUn. BbiNnosIHEHWE TaKOro aHaM3a BO3MOXKHO C MOMOLLLbIO OnepaLMOHHOro MOAEIMPOBAHNUA
[3].

OnepaumMoHHOe MOAENMPOBAHUE MO3BOJIAET MOCTPOUTL OMEPALMOHHbIN CLEeHapUn ByayLien cucTemsl.
Takon cLeHapuit OCHOBaH WCKAYUTENBHO HA GOPMasbHOM OMUCAHUKM COOLITUIM, KOTOpble MHULMUPYIOT
nepexoapl B onpeseneHHOM Nocnes0B8aTe/IbHOCTH.

OnepauMoHHble CUEHapUKU OTpaKatoTca € nomowpbto rpadoB onepaumin [6]. PasauuatoT gga Buaa
OMEepaLMOHHbIX CLLEHApUEB: LLEIEBOM U CLEHapUii normdeckoro ynpasnaeHua [5]. Lleneson tun oTobpaxkaet
OVNHAMUKY OOCTUXKEHUA Lieneit Npu BbINOJHEHUN onepaunii, a cLeHapuii IorMYeckoro yrnpasaeHua NokasbiBaeT
nopaAaoK cnefoBaHUA onepaLmii.

OnepauvoHHOE MOZE/NMPOBAHME MO3BOJAET BbIABUTb aHOMAJIMM B OPraHM3aLMOHHOW CTPYKType U
npouecce pyHKLMOHMPOBAHUA NPEANPUATUS.

MocTtaHOBKa 3aAaum

1. Pa3paboTaTb onepaLyoHHYI0 MOAE/b CUCTEMbI YNPABAEHUA KAaYeCTBOM BbiMyCKAeMOM NPoAyKLUUN Ha
npeanpuATUM NO NPOU3BOACTBY 3/IEKTPUYECKOro 0b6opya0BaHMA.

2. PaspaboTtatb Mogenb NoBeAeHMA C NpaBuMaamMM 0BPaTHOrO nepexosa NPW HACTYNJIEHUW HewTaTHOM
cUTYyauuu.

PeweHune nocraBneHHOM 3a4aumn

Hu)Xe npepctaBneH BapWaHT 4YacTM OMEPALMOHHONO MPOEKTUPOBAHUA pacnpeneNiéHHON CUCTEMbI C
OeUeHTPaNN30BaHHbIM yNpaB/ieHUeM ANA NpeanpuaTus, a UMeHHO NpoBeAeHne TEXHUYECKOTo KOHTpons [2]
NPOAYKLMM Npu nomoLm rpados onepawmi.

Ha pucyHke (puc. 1) nsobpaxkeHa gMarpamma 06MeHHbIX B3aMMOLENCTBUIA MeEXKAY KOMNOHEHTaMMU: CKA1ag,
Y4YaCTOK NPUEMO-CAATOYHbIX UCMbITAHUI, LLEHTP NJAHUPOBAHMUA M Y4ACTOK MOHTAXKa 3/IEKTPOHHbIX CUCTEM.

PucyHok 1 — lnarpamma AeLeHTpann3oBaHHoro obmeHa nHdopmaunm
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Ounarpamma geueHTpann3oBaHHoro obmeHa MHbopmMmauum npeacrTasieHa B BUAE HEOPUEHTUPOBAHHOIO
ropada, rae BepwIMHAMU ABAAIOTCA KOMMOHEHTbl. [yrM oTpaxaloT ¢GakT nepefayn  [AaHHbIX  Mexay
KOMMNOHeHTaMuU. Pagom c Aayramu npeactaBneHbl MPOHYMEPOBaHHble CTPesikM, MOKasbiBalowme Tun
nepeaasaemoro coobueHuns. CoobLieHns U3 anarpaMmbl Ha pucyHKe 1 npusegeHsl B Tabaumue (cm. Taba. 1).

Tabanuya 1
MoacHeHMe K anarpamme
KomnoHeHT Homep CoobueHue
coobueHus

LleHTp nnaHupoBaHua 1 3anpoc oT4YeTa 0 HAIMYUN MaTepUanoB

3 3anpoc 0 HaaMuMm cBOBOAHbBIX MOHTAXKHbIX MeCT

5 CoobLeHure ¢ yKazaHMem (HOMeHKNATypa, 06bem, CPOK BbINOJIHEHUS,

BblAeNsAemble pecypchbl)

Cknapg 2 OTYeT 0 HaNMYUKM MaTepranos

7 OTBeT Ha 3anpoc € 3anpaliMBaeMbIiMU MaTepuanamm

11 OTBeT Ha 3anpoc 0 NepemMeLL,eHUM FOTOBOW NPOAYKLMMU
Y4yacToK Npremo-cAaTouHbIX 9 OTBET 0 HANIMYUWU MECT ANA UCMbITAaHUM
MCNbITaHWUIM 10 3anpoc Ha nepemelLeHe roToBOM NPOAYKLMK
Y4yacToKk MOHTaxa 4 3anpoc oT4YeTa 0 HAIMYUKN CBOOOAHBIX MOHTAXKHbIX MECT
3NEKTPOHHbIX CUCTEM 6 CoobLieHre € 3anpoCcoM Ha NpeoCTaBNeHe MaTepranos

8 3anpoc 0 HaNMYMM MecCT A8 UCMbITaHUN

Ha pucyHke (puc. 2) npuBegeH onepaumoHHbIl rpad LeHTpa naaHnpoBaHua. JaHHbIN rpad MmeeT oauH
TUN UMKAQ, KOTOPbI ABNAETCA YaCTbHO MPOM3BOACTBEHHOM CUCTEMbI NIAHUPOBAHWUA U cObITa NpoayKumMK. Mocne
M3MEHEHMA MPOM3BOACTBEHHOrO naaHa y0 HacTynaeT cobbiTve R1, o3Havatowee - NPUHATO OKOHYATE/IbHOE
peweHune. Mpu HactynaeHun cobbitma R1 cpabaTbiBaeT nepexod ul c nepemelleHMEM Mapkepa Ha
nocnegytouyto onepaymto yl.

Yo T' vi T2 v2 Ta va T“ Ya ?5
A N 1w 106pabotka ganHbix w1 Hanpasnenne Nl MNposepka -
M;Mir:;:l;e'q::::a ’I ~ BI::npo:s::l:_le;::ﬁy ’I 71 v dopmmupoBaue ’I ~ yKa3aHus Ha ’I - COCTOAHMIA I
P uy P up YKasaHui us YHacTOK MOHTaXa Uy KOMMOHEHTOB U

PucyHok 2 — Fpa¢ onepauuii LeHTpa NAaHUPOBaHMA

Mocne BbINO/NHEHMA OMepauuM 3anpoca OTYeToB Yy NoapasgeneHunin yl HacTynaetr cobbitme R2 npwu
KOTOpOM cpabaTbiBaeT nepexoq U2 ¢ NepeHOCoOM MapKepa Ha onepaumio y2. Mpu ycnewHOM BbINOJHEHUN
onepauun o6paboTKM AaHHbIX U GOPMUPOBAHUM YKA3aHWI y2 cpabaTbiBaeT cobbiTve R3 c nepexogom u3
MapKepa Ha onepaumio y3. YcnewHoe HanpasBiaeHMe YKa3aHMA Ha y4aCTOK MOHTaXKa cpabatbiBaeT nepexon ud
MapKepa Ha onepauuio y4 npoBepKa COCTOAHMW noapasgeneHuit. Nocne npoBeaeHUsa onepaLymm NPOBEPKU
COCTOAHMI HacTynaeT cobbiTve R5 ¢ nepexoaom u5 Ha onepaumio y0, 1 LKA NOBTOPAETCA.

MpK HaCTYNNEHUN HelTaTHOMN CUTYaLMM, ONMUCIBAEMOW KOHBbIOHKLMEN cobbitna A(z1/z2), oTpaxatowan
WHTEpPBAN [OEWNCTBUA CUTyauuM W CcOCTOAHMe rpada onepauuun, NpuM KOTOPOM 3Ta CUTyauusa BO3HMKaeT.
MepemeHHble z1/z2 ABAAIOTCA BXOAHbLIMM, KOTOPble (GUKCUPYHOT MNOABAEHME WAM YCTPaHEHWE HewTaTHbIX
cobbITnin. MpUUNHHO-cNeacTBEHHbIE NpaBMaa 0bpaTHoro nepexoaa AnA rpada onepauuin LeHTpa NaaHUPOBaAHUA
nokasaHbl B Tabauue (cm. Tabn. 2).

Tabanuya 2
MNpaBuna obpaTHOro nepexoaa Ha rpade onepaumii LEeHTPa NaaHMPOBaHUA
MNepexop, Mpasuno obparHoro cpabarbiBaHUsA Nocnepacreue
ul (yl=1)7A(z1/ 22) yl=0,y0=1
u2 (y2=1)7A(z1/ 22) y2=0,yl1=1
u3 (y3=1)7A(z1/22) y3=0,y2=1
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MNepexop, MNpaBuno obpaTHoro cpabarbiBaHUA Nocneacreue
u4 (y4=1)"A(z1/22) y4=0,y3=1
us (y0=1)NA(z1/22) y0=0,y4=1

lpad onepaumit y4acTKa MOHTaXKa 3/1IEKTPOHHbIX CUCTEM NOKasaH Ha puUcyHKe (puc. 3). Ha gaHHom rpade
NPUCYTCTBYIOT ABa LMKAa:

- NepBbIN LMK - HanpaB/eHMe OTYeTa O COCTOAHMUM NPOLECCOB;

- BTOPOM LIMKA - U3rOTOB/IEHUE NPOAYKLMMU,

X X
2 dy Ie dy ’Iia
ad | Mogr oTYeTa » 1w |Hanp OTYETE |__w
-1 No COCTORHMHD ’l L E UEHTD ’l
pafiounx Npoueccos NNaHKpPoBaHKA
do X dy G2 0z O
OEnpaHue ‘_I - O6pabotka el
i HE > I > M3 |
yeHTpa a —_
NNaHUPOBaHKA 04 NMaHWPOBaHNA 2 dy Ag ds Xg X7
Fy 3t | 3anpoc Ha Boigaqy \..I » LEiEiaE » I » \_I
3 co i
1 7| warepnancsco ’I - CcKNaA HA yuaCTOK ’I #°| Coopra npogyxumn ’I
5 cknaga O MOHTEAA a7 Oz
dy dg d, X
MOHHTOPHHT MECT Xe NMepemeweHne Xo 33“"!:“, o I10
L] ans MCNBITAHWA Ha \...I ) il Ha \..I » B }
npuen;o—c,na'lmuux " I 7 npuen)nr;-ﬂc:;l‘muux ’I mOEEIEISS
MCTIBITAHAA s MCTBITaHHA 910 HypHan G

PucyHok 3 — Mpad onepaumnii y4acTka MOHTaXKa 3/1eKTPOHHbIX CUCTEM

Hayanom BbINOAHEHUA LMKAOB CAYKUT onepauma dO - oxuagaHue coobLueHni U3 LeHTpa NaaHMpoBaHus,
KOTOpas NO3BOSET MNOAYYUTb COODOLLEHNE M NepeaaTb MapKkep no nepexody gl Ha onepaumto d1. Bo3moXKHbI
ABa BapunaHTa coobueHnn: Ne3 u Ne5 us tabauupl (cm. Taba. 1).

B npouecce BbINONHEHMA onepauun ob6paboTkmM coobuweHnin dl onpepenutca TMN cooblueHus. B
33aBMCMMOCTM OT TMNa COOBLLEeHUA BbINOAHAETCA NEePBblA UAKM BTOPOM TUN LMKANa. Mpu noayvyeHun coobieHuns
Ne3 un3 Tabaumubl (cm. Taba. 1) «3anpoc 0 HaAMUYUK CBOBOAHBIX MOHTAXKHbIX MECT» - BbINOJIHAETCA NEPBbIA LMK,
B cnydyae nonyyeHusa coobuieHuns Ne5 «CoobuieHne ¢ yKazaHMem (HOMeHKNnaTypa, 06bem, CPOK BbIMOJAHEHUS,
BblAeNIAemMble PeCcypcbl)» BbIMOAHUTCA LMK BTOPOro TUNa.

Hauanom BbINOJIHEHMA NEPBOrO UMKNA ABAAETCA HACTynaeHue cobbiTua X2 npu onpeaeneHun Tuna
COODbLLEHNS, KaK 3anpoc O COCTOAHMM Paboumnx MecCT C BbIMOJIHEHWEM NEPexoaa g2 MapKepa Ha onepauuto no
noAroToBKe otyeTa d2. Mocne NOAroTOBKM OTYETa HacTynaeT cobbiTve X3, KOTopoe 03HaYaeT rOTOBHOCTb OTYeTa.
Mpwn cobbiTn X3 HacTynaeT nepexos g3 MapKepa Ha BbINOJHEHME OnepaLun HamnpaBJeHUA OTYETa B LEHTP
NnAaHWMpoBaHMA d3, nocse ero ycrnewHoro BbIMNO/NHEHWA HacTynaeT cobbiTue X4 ¢ nepexoZom mapKepa g4 B
ncxoaHyto nosmumto do.

CTOUT OTMETUTb, YTO Ha UCXOAHYHO No3munio dO ocyLLecTBAAETCA NepemeLLeHne No AByM nepexodam g4
n gll. B naHHOM cnyvae ana obpaTHOro nepexona Ha onepaunio d3 yu4nTbIBaeTCA yC/I0BUE CAMOro ornepaTtopa
npeawecrseHHMKa Q(g4).

Mpu HacTynneHun cobbiTim X,, a UMEHHO: NPY NONYYEHUM COOBLLEHMA C YKa3aHWeM BbINONHUTCA BTOPO
UMKA. Ha ocHOBaHMWM nonyyYeHHOro cooblieHUA nNpousonaeT 3anyck onepaumnsa d4 ¢ dopmupoBaHMEM
TpeboBaHMe-HaKNa4HOM B agpec cknaga. MNpu ycnewHom BbIMOAHEHUW HAcTynuT cobbitne X5 ¢ nepexonom
MapKepa g6 Ha onepauuto d5 - nepemelLleHMEe MATEPMANOB CO CKAaZa Ha y4yacTOK MOHTaxa. YcnewHoe
nepemelLeHme maTepunanos - cobbiTve X6 c nepemelLleHMemM mapkepa g7 Ha onepauunio dé - COopKM NpoayKLUK
Ha paboyem mecTe. BbinosHeHMe onepaumm nNo cbopke npoayKkummn dé Hactynaet cobbiTne X7 ¢ nepexosom g8
MapKepa Ha onepauuto d7, KoTopas HanpaB/ieHa Ha MOUCK U OXUaaHWe cBoHOAHOIO MeCTa Ha y4acTKe npuemo-
CAATOYHbIX MCMbITAHUI NyTemM HanpasieHMA cooblieHnA o cTaTyce CBOBOAHbIX MECT Ha y4vacTKe Mpuemo-
CAATOYHbIX UCMbITaHMI. B cnyyae ocsoboxkaeHns cBoboaHOro mecTa - cobbiTve X8 c nepexogom g9 Ha onepaumio
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d8 o nepemelLLEeHNN FTOTOBOM NPOAYKLMU ANs UCMbITaHWMA. OKOHYaHMEM BTOPOro LiMKANA ABAsSETCA cobbiTve X10
06 ycnewHom BbINONHEHMM onepaumm d9 C 3anuMcbid B NPOM3BOACTBEHHbLIN KypHan 06 ycnewHom
W3roTOBAEHUMN, NEPEMELLLEHUMN U3AENUA HA UCMBITAHUA U HAaNpaBAeHUN MapKepa B ncxogHoe coctosiHme do.

MpUYNHHO-CNeacTBEeHHble MpaBuaa obpaTHOro nepexoga gna rpada onepaumin ydyacTKa MOHTaXKa
3N1eKTPOHHbIX CUCTEM MOKasaHbl B Tabaunye (cm. Tabn. 3).

Tabnuua 3

MpaBuna obpaTHOro Nnepexoaa Ha rpade onepaumin y4acTka MOHTaXKa 31€KTPOHHbIX CUCTEM
Mepexop, MNpasuno ob6paTtHoro cpabaTtbiBaHUA Nocnepcrsue

gl (d1=1)7A(z1/22) d1=0,d0=1

g2 (d2=1)7MA(z1/22) A Q(g2) d2=0,d1=1

g3 (d3=1)7A(z1/22) d3=0,d2=1

g4 (do=1)"MA(z1/22) M Q(g4) do=0,d3=1

g5 (d4=1)NA(z1/22) M Q(g5) d4=0,d1=1

g6 (d5=1)MA (21 / 22) d5=0,d4=1

g7 (d6=1) A (21/ 22) d6=0,d5=1

g8 (d7=1)AA(z1/ 22) d7=0,d6=1

g9 (d8=1)NA(z1/ 22) d8=0,d7=1

g10 (d9=1)"A(z1/ 22) d9=0,d8=1

g1l (do=1)"NA(z1/22) » Q(gl1) d9=0,d0=1

Ha pucyHKe (puc. 4) nsobparkeH rpad onepaunii yyactka Nnpuemo-caaTouHbIX UCNbITaHWIA. Mpn noaydeHum
coobLLeHNs O TOTOBOM NPOAYKUMKM BO Bpems onepauun fO HacTynaeT cobbiTve S1, KOTOpoe CAYMKUT Hayaaom
npouecca BbINONHEHMA OMNepauMyM MO MOUCKY MecTa gaa rotoBon npogykuumn fl. Cobbitme S2 ssnsetca
pe3ynbTaToOM BblgeNeHWs y4acTKa AN UCMbITaHUI, NOC/e KOTOPOro HAacTynaeT NPOLECC BbINONHEHMSA onepauun
f2 no nepemelLeHNo roToBoi Npoaykunn. Mocae nepemelLeHUa NOCAEL0BaTENbHO BbINOMHAIOTCA Onepaunm:
npoBeAeHNe MeXaHUYeCKMX UCMbITaHMI f3, NPOBEAEHNE INEKTPUUYECKMX UCMbITaHWI f4, 3anUcb pe3ynbTaToB
ucnbiTaHuit f5 M onpegeneHve AOMNYCTUMOCTM MOJIYYEHHbIX pe3ynbTaToB f6. [Janee, mMoryT HacTynuTb ABa
co6bITUA, @ UMEHHO yCrelHoe NpoBeAeHMe UCTbITaHWIi S6 UK 0BHapyeHue HeaoueTa Sg.

fy f;
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cHCTEM 1 2 MCnbITaHNA 2
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PucyHok 4 — Mpad onepaunii y4acTka NpUemo-cAaTouHbIX UCMbITaHWIA

B cnyyae obHapyKeHUs HefoueTa BbINOHAETCA LMK/ MO ero ycTpaHeHuto. MNepBbim Warom BbiMOJHEHUS
[AHHOTO LMKAa ABAAETCA BbINOJIHEHME onepaumn f9, a UMEeHHO: HaHeCeHWe Ha U3Aesne KPacHOro MapKepa.
M3penve ¢ KpacHbIM MapKepom nepemellaeTca Ha Y4yacToK wu3onatopa 6paka fl10 gna panbHeinwero
onpeaenenHua crpatermm fl1, roe pesynbTaToOM MOTYT CTaTb TakMe cobbiTWA, Kak S11 - NpuHATME pelleHus
BeJleHUA PeKNaMaLIMOHHOMN AeATeNbHOCTU UM cobbiTve S - NPUHATME peLleHna 0 peMoHTe AedeKTHOro y3a.
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B cnyyae BegeHMA peknamMaLMOHHOM AeATeIbHOCTU BbINOHAIOTCA ONepauum: HanpaBaeHne HeMCNpPaBHOro y3/a
npoussoguTento f12, MOHUTOPUHI aHANIOTMYHOrO y3/1a Ha cknage f14, nepemelyeHne HOBOro y3/1a CO CKNaga Ha
NPOM3BOACTBEHHbIA Yy4yacToK f15, 3ameHa ys3na, He npoweawero KoHTponb fl6. PesynbtaTom BeaeHUs
peKNamaunoHHOW AeATeNbHOCTU ABAseTca cobbiTne S16, o3Havatowee NoHY 3aMeHY HEMCNPABHOIO y3/a C
nepexoaom mapkepa t19 Ha onepauumio f3 Hayana «UMKA N0 NPOBEAEHUIO UCNbITAHUI». B caydae HacTynieHua
cobbiTuA 5_11 BbIMNO/IHUTCA onepaumsa f17 — npoBeAeHMEe PeMOHTa y3na Ha NPOU3BOACTBEHHOM NAOLWLAAKE.
OKOH4YaHMem onepauunn f17 cny>Kut cobbiTne S17, nocne KOTOPOro NOBTOPHO BbIMOJHUTCA LIMKA UCABITAHWUI C
onepauuu f3.

Mocne cobbiTA S6 BbLINOJMHAIOTCA OMepauMnm MO MNepemMelleHnio Ha cKknag f7 v 3anucblo B
NPOM3BOACTBEHHOM JKypHase O nepemelleHnn - f8. locne nepemelieHns NPOM3BOAMTCA 3anucb B
NPOM3BOACTBEHHOM KypHane U MmapKep no nepexogy tl0 yxoAuT B MCXOOHOE COCTOSIHME Ha onepauumio
«OKnaaHme coobLLLEHNI U3 yYaCTKa MOHTAXKa 3/IEKTPOHHbIX CUCTEMY.

MpUUYMHHO-CIeACTBEHHbIE NpaBu/a o0bpaTHoOro nepexoga Ana rpada onepauuinm ydactka npuemo-
COATOYHbIX UCMbITAaHWUIM MOKa3aHbl B Tabauue (cm. Tabn. 4).

Tabnuua 4
MpaBnna obpaTHOro nepexoa Ha rpade onepaumin y4acTka NpMemMo-CAaTOYHbIX UCMbITaHUM

Mepexop, Mpasuno obpatHoro cpabatbiBaHUA Mocnepcteune
t1 (fl=1)"A(21/ 22) f1=0,f0=1
12 (f2=1)NA (21 / 22) f2=0,f1=1
t3 (f3=1)NA(z1/22) A Q(t3) f3=0,f2=1
t4 (fa=1)NA(21/ 22) f4=0,f3=1
t5 (f5=1)"NA(21/ 22) f5=0,f4=1
t6 (f6=1)"NA (21 / 22) f6=0,f5=1
t7 (f7=1)NA (21 /2z2) A Q(t7) f7=0,f6=1
t8 (fo=1)NA(z1/22) A Q(t8) f9=0,f6=1
t9 (f8=1)NA (21 / 22) f8=0,f7=1
t10 (fo=1)NA (21 / 22) f0=0,f8=1
t11 (flo=1)"NA (21 / 22) f10=0,f9=1
t12 (fl1=1)"A(21/ 22) f11=0,f10=1
t13 (fl2=1)MA (21 / z2) » Q(t13) f12=0,f11=1
t14 (f17 =1)MNA (21 / z2) » Q(t14) f17=0,f11=1
t15 (f13=1)"A(21/ z2) f13=0,f12=1
t16 (fla=1)"NA(21/ 22) f14=0,f13=1
t17 (f15=1)"NA(21/ 22) f15=0,f14=1
t18 (fle=1)"NA (21 / 22) f16=0,f15=1
t19 (fl6=1) MA (21 / 22) A Q(t19) fl16=0,f3=1
120 (f17 =1) MA (21 / z2) ~ Q(t20) f17=0,f3=1
Ha pucyHKe (puc. 5) nsobpaskeH rpad onepaumii ckiaga.
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PucyHok 5 — Npad onepaumii cknaga
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B 3aBMCMMOCTM OT TMNA COOBLLLEHMNA MCXOLOM NPOLECCa BbINONHEHMUS ONepaLmm perncTpaLmMm coobLeHms
c0 moryT cTaTh cneayolme cobbitna: Q1 Npy NosyyeHUn 3anpoca Ha otueT, Qg NPU NOAYYEHUU COOBLLEHMA C

TpeboBaHMeM UK 51npm nosiydeHmUn coobeHma o Bblgaye NPoayKLmMK, KoTopas NpoLuaa UCMbITaHuA.

Mpu cobbiTMM Q1 BLINOAHAIOTCA TaKWe NpoLLecchl Kak popmMUpoBaHUe oTyeTa ¢l M NpegocTaBaeHMe oTYeTa
LEHTPY NiaHMpoBaHWA c2. Pe3ynbTaTom ycnewHoro BbIMOJAHEHMA UMKAA NO NpesoCTaB/eHUI0 OTYeTa LEeHTPY
NAaHUPOBAHMUA ABAAETCA HACTyn/eHne cobbiTua Q3, nocsie KOTOpPOro nogpasgeneHve BO3BpallaeTca K
onepauun cO - COCTOAHUN OXUAAHNA HOBbIX COOBLLEHWIA.

CobbiTne Qg ABNAETCA HAYaNOM LMKAA NO NPeOCTaBAEHMIO MOHTaXXHOMY YYacTKy HEoBXOAMMbIX
maTepuanoB. B gaHHOM UMKAe BbINOAHAIOTCA onepauuu: NOAroToBKa MaTepuasnioB K nepemelleHuo 3,
HernocpeacTBEHHOE NepemelleHne maTepmanos ¢4 1 3anncb 0 NepemeLl,eHnn B MPOM3BOACTBEHHOM KypHasne
5. Pe3ynbTaTom UMKAa ABAsAeTCA GaKTUUYECKoe Haandme 3anncuy B )ypHane Q6, nocae KOToporo nogpasaeneHue
TaK)Ke Bo3BpallaeTca K onepauum cO B COCTOAHMNE OXKMUAAHUA HOBbIX COOBLLEHWNNA.

Mocne HacTynaeHua cobbiTus 51 BbINOJIHAIOTCA ONepaLuu: BblaAeneHne MecTa Noj HOBble Usaenus cb,
HernocpeacTBEHHOE MepemelleHne MaTepuasioB Ha CKNag c¢7 v 3anucb O MepemeleHUn B KypHane c8.
Pe3ynbTaToM UMKNA NepemMelLeHus ToTOBOM MNPOAYKLUMM Ha CKaag, asnsetcs cobbitve Q9 dakTMyecKkoro
NPUCYTCTBUA AaHHOM 3anucu.

MpUUYMHHO-CIeACTBEHHbIE MpaBuaa obpaTHoro nepexoda Ansa rpada onepaumin CKnaga MoKasaHbl B
Tabnnue (cm. Tabn. 5).

Tabnuua 5
MpaBnna obpaTHOro nepexoaa Ha rpade onepauui cknaaa
Nepexog, Mpasuno o6patHoro cpabaTbiBaHUA Mocnepcrene
wil (c1=1)NA(z1/22) cl=0,c0=1
w2 (c2=1)NA(z1/ 22) c2=0,c1=1
w3 (c0=1)MA(z1/22) ~Q(w3) c0=0,c2=1
w4 (c3=1)"A(21/22) c3=0,c0=1
w5 (cd=1)NA(21/22) c4=0,c3=1
w6 (c5=1)"NA(21/22) c5=0,c4=1
w7 (c0=1)NA(z1/22) AQ(w7) c0=0,c5=1
w8 (c6=1)NA(z1/ 22) c6=0,c0=1
w9 (c7=1)NA(z1/ 22) c7=0,c6=1
w10 (c8=1)NA(21/22) c8=0,c7=1
will (cO=1)NMA(z1/22) »Q(w1l) c0=0,c8=1

3aknoueHue

B pamKax AaHHOM cTaTbM pa3paboTaHHas Mmoaenb MHGOPMALMOHHOMN CUCTEMBI AEMOHCTPUPYET BbICOKYHO
CTeneHb AeTanu3aunmn MNpoTEKAMLWMX MPOLLECCOB, a TakXKe (GOPMUPYET aAHANUTUYECKUA WHCTPYMEHT AnA
nocnenyoLWnx CTagnin NPoeKTUPOBaHUA.

MpaKTMyeckoe 3HayYeHWe npeacTaBAeHUA WMHPOPMALMOHHOM cucTeMbl B BuAae rpada onepaumi
PaCKpbIBAaeTCA B HECKOJIbKMX acheKkTax, a UMeHHO $popmManus3auma NOTMKU B3aUMOLENCTBMA KOMMOHEHTOB
CUCTEMbI, YeTKan GUKcaumMa NocaefoBaTeIbHOCTM BbINOJHEHWA ONepauuii, onpeaeneHuii ycaoBuin BbINOAHEHWA
onepauui.

MepcneKkTMBHOCTb AaHHOMO NOAX043A NOATBEPKAAETCA €ro MaclTabnpyemocTblo M aAanTUBHOCTbIO.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. BopoHuHa, J/1.H. OcHoBbI ynpasaeHua npoektamu : [yueb. nocobue] / /1.H. bopoHuHa, 3.B. CeHyk; M-Bo
o0bpasoBaHus 1 Hayku Poc. egepaumn, Ypan. degep. yH-T. — EKaTepmHbypr: N3a-80 Ypan. yH-Ta, 2015. — 112 c.

2. TOCT P 72616-2026 «OQOueHKa cooTBeTcTBMA. [1pOM3BOACTBEHHbIN KOHTPO/Ib. TEXHUYECKUIA KOHTPO/Ib.
OCHOBHblE NONOMEHUA WM MOPALOK ero nposefeHua. TpeboBaHWA»: yTB. U BBeA. B AENCTBME MPUKA3OM
PocctaHaapta oT 16.04.2026 Ne 375-cT.

3. CnuumHa, N.A. CUCTEMHbIN aHaNn3 U MoAENMPOBaHUE MHGOPMALIMOHHbIX cucTem: yuebHoe nocobue / U.A.
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CnuumHa, K.A. AkceHoB; M-BO HayKu U BbicLLero obpasosaHua P®.— EkaTepuHbypr : U34-8o Ypan. yH-Ta, 2021.—
118 c.
4. YepHomoposa T.C. Ob OAHOM METOAUKE AHAJIM3A ®OPMANU3ALMMN OMUCAHUA MPEAMETHOW
OBNACTU U CRELMPUKALUN MHOOPMALIMOHHbBIX TPEBOBAHWIA NONb30OBATE/IEN KUC // CoBpemeHHble
npobaembl Hayku 1 obpasoBaHua. 2015. Ne 1-1.; URL: https://science-education.ru/ru/article/view?id=18868
(naTa obpaweHus: 12.08.2026).
5. l0anukmin C.A., Bnagucnasnes M.H. OcHOBbI NpeanpoOeKTHOro aHa/M3a OpPraHU3aUMOHHbIX cucTem: Yueb.
Mocobue.- M.: duHaHcbl 1 ctatuctuKa, 2005. - 144 c.
6. Oanukmii C.A., MarepryT B.3. Jlornyeckoe ynpasaeHue AUCKPETHbIMM Npoueccamu. - M.: MalwWnHOCTPOeHWE,
1987.

© NuxoHocos MN.P., 2026

YAK 51-77:631.15:004.94
Hypbimos A., CTyaeHT,
OBe3oBa A., CTYAEHTKa,
TypKMeHCKMn CenbCKoX03ANCTBEHHDIV YyHUBepcuTeT um. C.A. Huasosa
Xbiapipmyxammegosa O., npenogasaTtesib,
Meparornyeckasa cpegHAs NnpodpeccMoHanbHas WKoaa uMmeHn bepabimyxamesa AHHaeBa

MATEMATUYECKOE MOAENTUPOBAHUE N LUN®POBbLIE METOAbI
B COBPEMEHHOM CE/IbCKOM XO3AUCTBE

AHHOTauuA

B ctaTbe aHanu3npyloTcA TeopeTUYeCcKne OCHOBbI, MPaKTUYECKOe NPUMEHEHUE U MHHOBALMOHHAA ponb
MaTemMaTUYeCcKMX MeToZ0B, MaTeEMATUUYECKOrOo MOAENNPOBAHMA U CTaTUCTUYECKOro aHan3a B arpapHOM CeKTope
9KOHOMMUKMK. PaccmaTpuBaloTcA  K/AlOUeBble HanpasBieHWA MPUMEHeHMA MaTemaTMyecKoro annaparTa:
ONTUMM3aALMA CTPYKTYpPbl MOCEBHbIX MNJOWAAEN, TOYHOe 3emsefenne, MNPOrHO3MpPOBaHWE YPOXKAMHOCTY,
OMHAMUKa poOCTa CeNbCKOXO3AWCTBEHHbIX Ky/bTyp, paLMOHafbHOE pacnpeneneHne BOAHbIX PecypcoB U
ONTUMM3ALMA PALMOHOB B KMBOTHOBOACTBE. AHANM3UPYHOTCA A/ITOPUTMbI MALLIMHHOTO 0ByYeHMA, IMHENHOTO
NpPoOrpaMmmmnpoBaHmna u UMOPOBbIX ABOMHUMKOB arposakocuctem, obecneumBaroline pPoOCT 3KOHOMWYECKOW
3¢ PEKTUBHOCTM M IKONOTMYECKOWN YCTONYMBOCTM arpoONpPOMbILLIEHHOFO KOMMNAEKCa.

KnioueBble cnosa:
MmaTemaTMyeckoe MoaeMpoBaHue, CeIbCKOE XO3AMCTBO, TOYHOE 3eMesenme, IMHENHOe
NpPorpaMmmMpoBaHMNEe, arPo3KOCUCTEMbI, ONTUMM3ALLUA, CTATUCTUYECKUIA aHANN3.

B snoxy rnob6anbHol uUMppoBM3aLUM, KAMMATUYECKMX M3MEHEHWI M POCTa YMC/IEHHOCTU HaceneHwus
NnaaHeTbl arponpoMbileHHbI KomnaeKe (AMK) cTankmMBaeTca ¢ HEOOXOAMMOCTbIO KOPEHHOM TpaHChopMaLUK
TPAAMUMOHHBIX NOAX0A0B K BeAEHMIO X03aicTBa. COBpeMeHHOE CefibCKoe X03AMCTBO nepecTtano 6biTb cyrybo
3MMMPUYECKOM OTPAC/bO M MPEBPATUIOCH B HAYKOEMKNI, BbICOKOTEXHOIOTMYHbIN CEKTOP, B KOTOPOM K/HOUYEBYHO
PO/ib UrPatoOT TOYHbIE MaTeMaTUYECKME pacyeTbl, aAFOPUTMbl ONTUMMU3ALMU U MHOOPMALMOHHbIE TEXHONOTUN.
NcTopuueckn npumMeHeHMe MaTeMaTUMKM B arpapHOM CEKTOpPe OrpaHWyYMBaNoOCb 3/€MEHTAPHLIMU YYETHO-
CTAaTUCTMYECKMMM OMnepaLmamm U NPoCcTbiIMU BblYMCAEHUAMMU HOPMATMBOB BbICEBA WUJIM BHECEHMA yA0OpEHUIA.
OgHaKko ¢ pasBUTMEM TEOPUM BEPOATHOCTEN, MATEMATUYECKOW CTaTUCTUKKU, WUCCNefoBaTeNbCKOM Teopuu
onepaumin M BbIYUCAUTENIBHON TEXHUKU MaTeMaTUYeCKWIA annapaTt cTan Hesblbnembim dyHAAmMeHTOM AnA
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NPUHATUA CTPATErMYECKUX YNPaBNEeHYECKUX PELLIEeHNN, ONTUMM3ALMN UCNOIb30BAHUA OrPaHUYEHHbIX PECYPCOB
M MUHUMWU3ALMUM arpoOKANMATUYECKUX PUCKOB.

MpumeHeHWe MaTeMaTUYECKMX METOL0B B CE/IbCKOM XO3fWCTBE OXBATbIBAET LUMPOKUIA CREKTP
MEXONCLUMNIMHAPHbLIX 33afa4y, Tpebylowmnx MNOCTPOEHUA CNOXHbIX GOpManM3oBaHHbIX Mogenen. B
pacTeHMeBOACTBE M ArPOHOMWUWU METOAbl SIMHEMHOTO W AUHAMMUYECKOTO MPOrpamMmMMpPOBaHMA MO3BOAAIOT
pPaccunTbiBaTb ONTMMAJNIbHble CTPYKTYpbl MOCEBHbIX NAoWaaek M ceBoobopoToB, ObecneymBatoLLme
MaKCMMaNbHYO 3KOHOMMYECKYO NPMbblab NPU CTPOro 3a4aHHbIX OFPAaHUYEHUAX Ha AOCTYMHblE 3eMeNbHbIE,
BOAHblE, TPYA0Bble U GMHAHCOBbIE pecypcbl. MaTemaTuyeckne moLenun AMHaMMKK POCTa KyAbTyp, OCHOBAHHbIE
Ha guddepeHLnanbHbiX YpaBHEHUAX M TPAHCMMPALMOHHbIX MHAEKCAX, ONMUCbIBAOT GU3NMONOTMYECKME NPOLLECCDI
doTOCUHTE3a, NoTpebaeHnAa nuTaTeNbHbIX BELLECTB W MCMAPEeHWA BAarM B 3aBUCMMOCTM OT TemnepaTypbl
BO3/4yXa, YPOBHA MHCOMALUMM M TUNa No4Bbl. B TouHOM 3emnenenunn (Precision Agriculture) matemaTnyeckume
aNrOpUTMbl MPOCTPAHCTBEHHOW WMHTEPMNONALMWN, FEOCTAaTUCTUKM M 0B6paboTkM LMdpoBbIX M306paxKeHUn co
CNYTHMKOB W BIJIA N03BONAIOT C BbICOKOM TOYHOCTbIO AnddepeHUMpoBaTb KapTbl BHECEHUA yAOOPEeHUI U
CPeacTB 3alLMTbl PAaCTEHWUI, CHUXKAA IKONOTMYECKYHO HAarpy3Ky Ha NOYBEHHbIN MOKPOB.

He meHee Ba*KHylO poJib MaTeMaTMKa UrpaeT B chepe nppuraumnm, rmapoTexHMKn U XUBOTHOBOACTBA. B
apUAHbIX U cybapuaHbIX PErMOHAX MaTeMaTUYEeCKMe MOLEN TMAPOLAUHAMUKM U GUNBTPALMU BOAHBIX MOTOKOB
NOMOraloT pPacCyMUTbiBaTb ONTUMANbHbIE PEKMMbI KanenbHOro W MOBEPXHOCTHOIO OPOLUEHUA, MUCKIo4Yas
BTOPMYHOE 3aCOJIEHWNE MOYB 1 NePePaACXos, Boabl. B XKMBOTHOBOACTBE M NTULLEBOACTBE METOAbI KOMOMHATOPHOWN
ONTUMM3ALUN U MATPUYHOIO aHA/IM3a NPUMEHSIOTCA A1A COCTaBAeHMA C6aNaHCMPOBAHHbIX, MMHMMAAbHbIX NO
CTOMMOCTN PALMOHOB KOPMIEHUA KMBOTHbIX C YYETOM MX BO3PaAcTa, Beca M MAaHUPYyemoi NpoayKTUBHOCTH.
Bonee TOro, coBpemeHHbINn arpobmsHec akKTMBHO BHEAPAET MeToAbl MALUMHHOIO 06y4yeHUA, UCKYCCTBEHHbIE
HEeMNpPOHHblE CETU U KoHuenuuto «umdposbix aBonHMKoB» (Digital Twins) nonen n depm, 4To NnossonseT B
peXmMme  peasbHOr0 BPEMEHW MNPOrHO3MpPOBaTb  YPOXKAMHOCTb, MOAENMPOBATb  PacnNpPOCTPaHeHue
$MTONATONOrOB U aBTOMATUYECKM PETYIMPOBATb MUKPOKANMMAT B TEMJ/IMYHBIX KOMMIEKCAX.

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:

1. BacuneHko, W.M., & Cugopos, E. H. (2021). MaTemaTuyeckoe moaennpoBaHME MPOLECCOB U CUCTEM B
cenbCckom xo3ancTee. CaHKT-MNeTepbypr: J1aHb.
2. babaes, A. T., & 3aiiues, B. N. (2021). 3Konorma u pactTuTenbHble pecypcbl apuaHbIX 30H: MOHUTOPUHT U
oxpaHa. CaHkT-MNeTepbypr: MlaHb.
3. [Oepses, K. M. (2024). UudpoBsble TEXHONOMMM, MAaTEMATUYECKMI aHANU3 U IKOHOMMKO-MaTEMATUYECKOE
mogenuposaHue B AlMK. CanKkT-MeTepbypr: N34-80 MoanTexHMYECKoro yH-Ta.
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B cTaTbe paccmaTpMBalOTCA TEOpPETUYECKME OCHOBbI, GPyHAAMEHTA/IbHblE MPUHLMMbI U MpPaKTUYecKue
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METObl NPUMEHEHNA MaTeMaTUYECKOro annapaTa B 3KOJIOTMKN 1 OXpaHe OKpy:Katowwel cpeapl. AHaIU3MPYOTCS
KNHOYeBble HanpaB/ieHNA MaTEMATUYECKOMN 3KONOTUKN: ANHAMMKA NONYAALUNK, MOAENNPOBAHUE NULLEBbIX CETEM,
NepeHoC 3arpsAsHALWKNX BewecTs B atmMocdepe n rugpocdepe, a TakKe KAMMaTUYECKOe MOoAe/IMpoBaHue U
OLLeHKa ycTohumBocTn 3kocuctem. Ocoboe BHMMaHMe yaeneHo aAnddepeHunanbHbIM ypaBHEHUAM JIOTKU—
BonbTeppbl,  MaTPUYHbIM  MOAENAM  MONYAAUMIA,  CTOXaCTUYECKOMY  aHa/Mly U NPUMEHEHWUIO
reoMHGOPMALMOHHbIX MaTEMATUYECKUX aNroOpMTMOB A/ NPOTrHO3MPOBaAHMA 3KOJIOTMYECKMX PUCKOB U
pPauUMOHaNbHOro NPUPOAONO/b30BaHMS..

Kntouesble cnosa:
MaTemMaTMYeCcKas 3K0JI0rMaA, 3KOJI0rMYEeCcKoe MoAeIMPOoBaHNe, AMHaMUKa NONYAALMIA, ypaBHEHMUA
JNIOTKN—BOJIbTEPPbI, BMocdepa, YyCTOMUMBOCTb IKOCUCTEM, IKOSTOTMYECKUI MOHUTOPUHT.

Ha coBpemeHHOM 3Tane pa3BUTMA YeNOBEYECKOM LMBUAM3AUUM Npobaembl coxpaHeHusa buocdepbl,
PaLMOHANbHOIO NPMPOAOMNOb30BaHMA U NpeaoTBpaLLeHMA r1obanbHbIX 3KONOTMYECKMX KPU3ncos npnobpenm
NepBOCTENEHHOE HAy4YHOE M COLUMaNbHO-3KOHOMMYECKOe 3HauvyeHue. [MOHMMAHWE CNOXKHbIX, HEAUHEWHbIX
B3aMMOCBS3€lM, MNPOTEKaloWmX B NPUPOAHbLIX 3KOCUCTEMax, TpebyeT BbIXoAa 3a PaMKU UCKIOUYUTENbHO
KQYecTBEHHbIX M oOnucaTeNbHbiX OMONOTMYECKMX MEeTOAOB. DKOMOMMA KaK HayKa 3BONOLMOHMpPOBana oT
onuncaTeNbHOW ecTeCTBEHHOM UCTOPUM K TOYHOM, PyHAAMEHTANbHOM AUCUNNINHE, B KOTOPON MaTeMaTUYeCcKoe
MOLENNPOBAHME U KOJIMYECTBEHHbIA aHa/AM3 WrpaloT onpepenatowyo posb. MaTtemaTuyeckasa sKonorusa
obecneunBaeT y4yeHbIX YHMBEPCA/IbHbIM MOHATUNHBIM W  BbIYUCAUTENBHLIM aMnMNapaTom, MO3BOAOWMM
dopmannsoBaTb AMHAMMYECKME MPOLECCbl B KMUBbIX CUCTEMAX, BbIABAATL CKPbITblE 3aKOHOMEPHOCTU
OYHKUMOHMPOBAHNA  OMOLEHO30B, MPOrHO3MPOBaTb MOC/AEACTBMA  AHTPOMOrEHHOro  BO3AENCTBMA U
pa3pabaTbiBaTb HAY4HO 0OOCHOBAHHbIE CTPATErMM YCTOMYMBOTO PA3BUTUS.

MpumeHeHNe MaTeEMATUKM B 3KONOTMW OXBATbiBAET LUMPOYAMWINIA CNeKTp GYHAAMEHTANbHbBIX W
NPUKAAZHbIX 33434, TPeOyoWwMX MOCTPOEHUS afLeKBATHbIX MaTemMaTMYeCcKUXx mogenei. B nonynaumoHHol
3KOJIOMUM Kaccnyecknum GyHAamMeHTOM CyKaT anddepeHumanbHble M Ppa3HOCTHbIE YPaBHEHUS, ONMCbIBatOLWME
AMHAMWKY YNCNEHHOCTU U30IMPOBaHHbIX BUAOB (Mogenb ManbTyca, normctmyeckas mogenb depxtonbera), a
TaKXe TpodMYECKMEe B3aMMOLENCTBMA B CUCTEMAX (XULLHUK—KEPTBa» W MEXBUAOBYH KOHKYypeHUMto
(n3BecTHble mogenu JloTkn—BonbTeppbl). Pa3BuTME MaTeMaTMyecKoro annapaTta MNO3BOAWAO NepenTn oT
NPOCTbIX ABYXBMAOBbLIX CUCTEM K C/IOMKHbIM MHOFOKOMMOHEHTHbIM TPOPUUECKMM CeTAM, rae MPUMEHSAIOTCA
MeToAbl Teopuu rpadoB, CUCTEMHOrO aHanM3a U MaTpUuHOW anrebpbl (B YacTHOCTWU, maTpuubl flecan ana
BO3PaCTa-CTPYKTYPUPOBAHHbIX NONYAAUUi). B NpPOCTPaHCTBEHHOW 3KONOTUU U TUAPOSKONOTUN YPaBHEHUA B
YacCTHbIX MPOU3BOAHbLIX (TUMNa «peakuns—anddysns—nepeHoc») ycnewHo NCNob3yTca N8 MaTeMaTUYecKoro
MOZENNPOBAHMA PACNPOCTPAHEHMA 3arPA3HAIOLWLMX BELLEeCTB B aTMocdepe, peyHbix HaccemHax U MNOYBEHHbIX
rOPU30HTaXx.

Bonee TOro, COBPEMEHHbIN 3KONOTMYECKUA MOHUTOPUHI HembIichum 6e3 npumMeHeHus MeToaoB
MaTEMATUYECKON CTAaTUCTUKKU, TEOPUN BEPOATHOCTEN U TEOPUM Xaoca. B ycnoBUAX BbICOKOW CTOXAaCTUYHOCTMU
NPUPOAHbIX NPOLLECCOB MaTeMaTUYECKME MOAENN NOMOratoT OLEHMBATb YCTOMUYMBOCTb 3KOCUCTEM K BHELLUHUM
BO3MYLUEHUAM, OMNpeaensaTb KPUTUUYECKME TOYKM nepexoda (TUMMHI-MOMHTBI) U BbIABAATL 3ddeKThbI
camoopraHusaummM B 6uoueHosax. B coyeTaHum c reoMHbopmauuoHHbIMK cuctemamu (TUIC) M AaHHbIMU
OMCTAHUMOHHOIO 30HAMPOBAHMA 3eMn, NPOCTPAHCTBEHHO-pacnpeaesieHHble MaTemMaTUYecKue aaropuTmbl
NO3BONAIOT B PEXMME pPeanbHOro BPEMEHM KapTUpOoBaTb MPOLECCbl OMNYCTbIHUMBAHMA, Aerpagaunmn necHbIX
MaccMBOB, M3MeHeHMA BropasHoobpasus 1 rnobanbHOro KnMmaTmyeckoro 6anaHca.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:

1. Bacunenko, W.M., & Cupopos, E.H. (2021). MatemaTMyeckoe MoAeNUpPOBaHME MNPOLLECCOB M CUCTEM B
cenbckom xo3ancree. CaHKT-MNeTepbypr: J1aHb.

21


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

2. babaes, A.l, & 3aiues, B.1. (2021). dKonorua U pactTuTeNbHble Pecypcbl apuaHbIX 30H: MOHUTOPUHE U
oxpaHa. CaHKkT-MNeTepbypr: NlaHb.
3. [epses, K.M. (2024). UndpoBblie TEXHONOIMKU, MATEMATUUYECKUIN aHANIM3 U IKOHOMMKO-MaTeEMATUYECKOE
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INTERDISCIPLINARY SYNERGIES IN CHEMISTRY, INDUSTRIAL DEVELOPMENT, AND EDUCATIONAL PEDAGOGY

Abstract
This study examines the interconnected relationships among chemical sciences, modern industrial

manufacturing, and innovative educational pedagogy. By exploring how advanced chemical methodologies drive
industrial progress and how modern pedagogical frameworks train future technical specialists, this paper
presents a comprehensive model for interdisciplinary integration. The research analyzes task-based learning,
problem-solving laboratory models, and industry-aligned curricula designed to bridge academic knowledge with
practical industrial applications. Findings highlight that integrating real-world industrial chemical processes into
higher education pedagogical practices significantly enhances student engagement, technical competence, and
career readiness. Ultimately, this interdisciplinary alignment supports sustainable industrial innovation,
environmental management, and workforce development in technical fields.

Keywords:

Chemistry education, industrial pedagogy, chemical technology, STEM education,
interdisciplinary curriculum, vocational training.

Introduction

The rapid advancement of global industry relies heavily on innovations in chemical science, which serve as
the foundation for modern manufacturing, materials synthesis, pharmaceutical production, and environmental
management. Chemistry is not merely a theoretical discipline; it functions as an applied engine that drives
technological progress across diverse industrial sectors, including petrochemicals, agriculture, metallurgy, and
green energy technology. However, the translation of complex chemical principles into efficient, sustainable, and
high-yield industrial processes requires a workforce equipped with advanced theoretical knowledge and practical
technical skills. Consequently, the intersection between chemistry and industry highlights the vital role of
educational pedagogy, which must continually adapt to prepare students to navigate sophisticated industrial
environments, solve technical challenges, and implement sustainable practices.

Modern educational pedagogy in chemical disciplines must bridge the traditional gap between classroom
theory and real-world industrial application through structured, student-centered learning methodologies.
Historical educational models that relied primarily on passive lecture delivery and Abstract

memorization are insufficient for meeting the complex demands of contemporary industrial sectors.
Today, effective chemistry pedagogy integrates experiential learning, problem-based laboratory sessions, digital
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process simulations, and collaborative industry-sponsored projects. By aligning educational curricula with
current industrial practices and safety standards, educators foster critical thinking, technical proficiency, and
environmental awareness among students. This strategic integration of chemistry, industry, and pedagogy
establishes a sustainable framework for training qualified specialists capable of driving future technological and
economic development.

Main Part

The operational efficiency and innovative capacity of modern chemical industries are directly dependent
on the quality of pedagogical training provided in academic and vocational institutions. Industrial chemistry
encompasses a wide array of specialized operations—such as catalytic synthesis, process engineering, quality
control analysis, and waste management—that require both foundational knowledge and applied technical skills.
Effective pedagogical design incorporates these industrial workflows into university laboratory curricula,
allowing students to operate modern analytical instruments, model chemical reactions under industrial
conditions, and analyze real-world production datasets. By transforming traditional instructional labs into
simulated industrial environments, educators enable students to internalize theoretical chemical mechanisms
while gaining hands-on experience with equipment, quality assurance protocols, and safety regulations used in
commercial manufacturing.

Furthermore, contemporary pedagogical methodologies in chemistry increasingly emphasize
interdisciplinary problem-solving and environmental sustainability, reflecting the global industrial shift toward
green chemistry and circular economies. Modern instructional strategies employ case-based learning scenarios
where students investigate industrial challenges, such as minimizing toxic emissions, optimizing energy efficiency
in chemical reactors, or designing biodegradable materials. This approach encourages students to apply chemical
principles—such as stoichiometry, thermodynamics, reaction kinetics, and catalysis—to evaluate the economic
and ecological impacts of industrial production. By contextualizing chemical education within real-world
economic and environmental frameworks, pedagogical innovations help students develop systemic thinking,
professional ethics, and adaptable problem-solving strategies necessary for managing complex industrial
operations.

The collaboration between industrial enterprises and educational institutions represents a critical
component of effective pedagogical execution in chemistry. Strategic partnerships—such as industrial
internships, joint research initiatives, and professional apprenticeship programs—provide learners with direct
exposure to commercial manufacturing environments and cutting-edge industrial technology. These
collaborative frameworks allow educators to continuously update academic curricula in response to emerging
industrial trends, automated process technologies, and updated safety standards. Concurrently, industry
partners benefit from a well-prepared pipeline of graduates who possess relevant practical skills, reducing
onboard training times and fostering continuous innovation. Thus, the deliberate integration of industrial
experience into chemical pedagogy creates a mutually beneficial ecosystem that enhances educational outcomes
and strengthens industrial competitiveness.

Conclusion

The integration of chemistry, industrial practice, and modern pedagogy is essential for advancing technical
education and supporting sustainable economic growth. By moving beyond isolated theoretical instruction and
adopting active, industry-aligned learning strategies, educational institutions can effectively prepare students to
meet the evolving demands of chemical manufacturing and research. The synthesis of rigorous scientific
principles with practical industrial training equips future specialists with both the technical expertise and critical
thinking capabilities required to address complex technological and environmental challenges.

Ultimately, maintaining a dynamic connection among chemical research, industrial development, and
pedagogical innovation ensures long-term progress across scientific and technical sectors. Continued investment
in modern laboratory infrastructure, interdisciplinary curriculum design, and university-industry partnerships will
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further refine chemical education methodologies. As industrial technologies advance toward increased
automation and environmental sustainability, innovative educational pedagogy will remain the cornerstone for
cultivating skilled professionals capable of leading the next generation of chemical and industrial achievements.
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INNOVATIVE PEDAGOGICAL FRAMEWORKS IN INDUSTRIAL CHEMISTRY EDUCATION:
BRIDGING SCIENTIFIC THEORY AND TECHNOLOGICAL PRACTICE

Abstract

This article explores the multi-dimensional convergence of chemical science, industrial technology, and
modern educational pedagogy. As global industries undergo rapid digital and ecological transformations,
traditional educational paradigms in chemistry must adapt to equip future scientists and engineers with
interdisciplinary competencies. This study presents a comprehensive analysis of pedagogical strategies designed
to align academic chemical curricula with real-world industrial demands. By evaluating problem-based learning,
laboratory simulation technologies, and industry-partnered experiential modules, the research demonstrates
how structured educational innovation enhances student engagement, technical proficiency, and environmental
awareness. Ultimately, the findings highlight that a synchronized integration of chemical fundamentals, industrial
application, and active teaching methodologies creates a robust framework for sustainable technological
innovation and workforce preparation.

Keywords:
Industrial chemistry, educational pedagogy, STEM instruction, chemical technology,
experiential learning, workforce development.

26


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

Introduction

The intersection of chemical science, industrial production, and educational pedagogy constitutes a
fundamental pillar of modern technological advancement and economic development. Chemistry serves as the
foundational molecular science driving critical sectors such as petrochemical refining, pharmaceutical synthesis,
materials engineering, agricultural science, and environmental biotechnology. However, the conversion of
theoretical chemical concepts into large-scale, safe, and economically viable industrial processes requires a
highly trained workforce capable of navigating complex chemical systems and operational technologies. To meet
these expanding technical demands, educational institutions must continuously re-evaluate their pedagogical
methodologies, ensuring that instruction moves beyond Abstract chemical theory to encompass practical
industrial applications, process control, safety management, and environmental sustainability.

Modern pedagogical science plays a transformative role in transforming traditional chemical education
into a dynamic, learner-centered discipline aligned with contemporary industrial standards. Historical
approaches to teaching chemistry often suffered from a structural disconnect between classroom theory and
real-world industrial execution, relying primarily on passive lecture delivery and standardized, cookbook-style
laboratory experiments. Today, progressive pedagogical frameworks emphasize active learning, interdisciplinary
problem-solving, digital process simulation, and hands-on technical training. By integrating real-world industrial
case studies and technological challenges into higher education curricula, educators can foster critical thinking,
analytical reasoning, and practical engineering skills, thereby preparing graduates to seamlessly transition into
professional research and industrial environments.

Main Part

Developing an effective pedagogical curriculum in industrial chemistry requires a deliberate alignment
between core theoretical principles and practical manufacturing processes. In industrial settings, chemical
reactions do not occur in isolated test tubes; they take place within complex, continuous-flow reactors, heat
exchangers, separation columns, and automated control systems operating under strict pressure and
temperature parameters. Educational programs must therefore structure their instructional strategies around
these scaled systems, teaching students how thermodynamic equilibrium, reaction kinetics, and mass transfer
function within commercial production environments. Integrating physical pilot-plant setups and advanced
computer-aided process simulations into university laboratories enables students to visualize reaction kinetics
at scale, diagnose process inefficiencies, and understand the operational realities of chemical manufacturing
before entering the industrial workforce.

Furthermore, contemporary chemical pedagogy must incorporate principles of green chemistry, industrial
safety, and environmental stewardship into every level of instruction. As global industries shift toward
sustainable manufacturing and circular economy models, educators are tasked with training specialists who can
minimize chemical waste, lower energy consumption, and design non-toxic product alternatives. Pedagogical
models that employ project-based learning allow students to analyze real industrial waste streams, optimize
catalytic efficiency, and design sustainable chemical processes. Moreover, embedding industrial safety
protocols—such as hazard identification, risk assessment, and chemical management standards—directly into
the academic laboratory culture instills professional responsibility and operational discipline, which are essential
prerequisites for working in modern chemical production facilities.

The collaborative synergy between academic institutions and industrial enterprises serves as a catalyst for
continuous pedagogical innovation and workforce readiness. Strategic partnerships—including industrial
internships, cooperative education programs, sponsored research projects, and guest lectures by practicing
chemical engineers—provide students with invaluable exposure to authentic production environments and
emerging technologies. These collaborative frameworks allow academic institutions to dynamically update their
learning goals in response to rapid technological shifts, such as industrial automation, artificial intelligence in
chemical design, and advanced process analytical technology. Concurrently, industrial partners benefit from a
direct pipeline of well-trained, job-ready specialists who possess both theoretical depth and functional technical
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competencies, thereby driving sustainable industrial innovation and regional economic growth.

Conclusion

The continuous evolution of chemistry education through innovative pedagogical frameworks is essential
for sustaining progress across industrial, technological, and environmental sectors. By systematically bridging the
gap between theoretical chemical concepts and practical industrial manufacturing, modern educational
approaches empower students to become proactive problem-solvers and technical leaders. The integration of
process simulation tools, sustainable chemistry principles, and hands-on laboratory experiences ensures that
chemical instruction remains relevant, rigorous, and responsive to the fast-changing needs of the modern global
economy.

In Conclusion, strengthening the interdisciplinary connection among chemistry, industry, and educational
pedagogy provides a solid foundation for future scientific achievements and industrial competitiveness. As
industrial manufacturing becomes increasingly automated, sustainable, and data-driven, educators must remain
committed to refining teaching methodologies, upgrading instructional infrastructure, and deepening university-
industry collaborations. Sustained investment in progressive chemical pedagogy will ultimately ensure that
future generations of chemists, engineers, and educators possess the advanced skills necessary to address
pressing global challenges in energy, materials, health, and environmental sustainability.
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EDUCATIONAL MODERNIZATION AND PEDAGOGICAL INTEGRATION IN INDUSTRIAL CHEMICAL SCIENCES
Abstract

This research examines the conceptual and practical integration of chemical science, modern industrial
technology, and contemporary educational pedagogy. As industrial chemical manufacturing transitions toward
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automated operations, real-time analytics, and sustainable green chemical processes, traditional educational
frameworks must evolve to meet new workforce and technological requirements. This paper presents a
structured analysis of instructional methodologies—including problem-based learning, computer-simulated
process modeling, and university-industry experiential learning modules—designed to bridge Abstract chemical
theories with large-scale industrial applications. The findings demonstrate that aligning university chemistry
curricula with contemporary industrial technologies significantly enhances analytical problem-solving skills,
operational safety awareness, and career readiness among technical graduates. Ultimately, establishing an
integrated educational model across chemical research, industrial execution, and pedagogical strategy creates a
sustainable foundation for technological innovation and skilled human capital development.
Keywords:
Industrial chemistry, chemical technology, educational pedagogy, active learning,
process simulation, STEM curriculum design.

Introduction

The synthesis of chemical science, industrial manufacturing, and educational pedagogy constitutes a
fundamental driving force behind contemporary technological progress and sustainable economic growth.
Chemistry serves as an essential molecular science underpinning vital global industries, including petrochemical
refining, pharmaceutical synthesis, advanced materials engineering, agrochemical production, and
environmental biotechnology. However, translating fundamental chemical concepts from small-scale laboratory
experiments to large-scale, cost-effective, and safe industrial facilities requires specialized technical
competencies, systematic engineering approaches, and rigorous operational knowledge. To prepare future
professionals for these complex operational environments, higher education systems must continuously
modernize their instructional methodologies, ensuring that academic curricula reflect modern industrial
standards, environmental safety protocols, and advanced manufacturing practices.

Modern pedagogical science provides the theoretical and practical framework required to transform
chemical instruction from passive theoretical memorization into an interactive, outcome-driven educational
process. Historical approaches to teaching chemistry frequently suffered from an institutional division between
theoretical classroom instruction and real-world industrial practice, relying predominantly on Abstract textbook
problems and fixed, repetitive laboratory exercises. In contrast, modern pedagogical models prioritize active
learning, multidisciplinary process analysis, digital simulation tools, and collaborative problem-solving. By
embedding authentic industrial challenges—such as reaction optimization, waste stream reduction, scale-up
dynamics, and chemical hazard assessment—directly into university coursework, educators foster critical
thinking, technical dexterity, and practical decision-making skills, ensuring that graduates seamlessly transition
into industrial research, production, and technology management roles.

Main Part

Constructing a highly effective pedagogical curriculum in industrial chemistry requires a clear alignment
between fundamental scientific theories and commercial chemical processing. In commercial production plants,
chemical transformations take place within continuous-flow reactors, heat exchangers, distillation columns, and
automated control loops operating under precise thermodynamic and fluid dynamic constraints. Educational
frameworks must therefore structure instructional activities around these scaled engineering systems, teaching
students how chemical equilibrium, reaction kinetics, and mass transfer principles operate within real-world
manufacturing environments. Incorporating pilot-plant operations and advanced chemical process simulation
software into university laboratories allows students to model complex reaction pathways, diagnose process
bottlenecks, and evaluate key operational variables before stepping into commercial manufacturing facilities.

In addition to technical operational training, contemporary chemical pedagogy must systematically
integrate principles of green chemistry, environmental stewardship, and industrial safety into the academic
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curriculum. As global industrial manufacturing shifts toward resource-efficient, low-carbon, and circular
economy practices, educational institutions are tasked with cultivating specialists who can minimize byproduct
toxicity, reduce energy consumption, and design sustainable chemical alternatives. Project-based learning
methodologies enable students to analyze real-world industrial effluent, evaluate the life-cycle environmental
impact of commercial products, and optimize catalytic processes for maximum atom economy. Furthermore,
embedding industrial safety standards—such as hazard identification, emergency response planning, and
chemical risk assessment—directly into academic laboratory routines instills strong professional discipline and
safety-first habits necessary for modern chemical plant management.

The strategic synergy between academic institutions and industrial enterprises serves as an indispensable
engine for ongoing pedagogical refinement and workforce readiness. Collaborative initiatives—such as industrial
internships, joint research projects, university-industry technology hubs, and lectures led by practicing industrial
engineers—provide students with invaluable exposure to real-world operational environments and emerging
technology platforms. These institutional partnerships allow university departments to dynamically update their
learning objectives in response to rapid industry shifts, such as digital process automation, artificial intelligence
in molecular design, and advanced process analytical technology (PAT). Concurrently, industrial partners benefit
from a direct pipeline of well-trained, adaptable specialists who possess both strong theoretical grounding and
functional technical capabilities, thereby driving continuous industrial innovation and regional economic
development.

Conclusion

The continuous evolution of chemical education through innovative, industry-aligned pedagogical
frameworks is crucial for sustaining progress across scientific research, industrial manufacturing, and
environmental protection. By systematically bridging the gap between theoretical chemical concepts and
practical industrial applications, modern educational strategies empower students to become skilled problem-
solvers, technical innovators, and responsible industry leaders. Integrating process simulation technologies,
green chemistry principles, and hands-on laboratory experiences ensures that chemical instruction remains
rigorous, dynamic, and responsive to the evolving requirements of the modern industrial landscape.

In Conclusion, strengthening the interdisciplinary connection among chemical research, industrial
development, and educational pedagogy provides a durable foundation for long-term technological
competitiveness and sustainable growth. As industrial chemical manufacturing grows increasingly automated,
data-driven, and ecologically focused, educational leaders must remain committed to refining teaching
methodologies, expanding laboratory infrastructure, and deepening industry-university partnerships. Sustained
commitment to progressive chemical pedagogy will ultimately ensure that coming generations of scientists,
engineers, and educators possess the advanced competencies necessary to address pressing global challenges in
energy, material science, health, and environmental sustainability.
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ENTREPRENEURIAL CHEMISTRY PEDAGOGY: FOSTERING TECHNICAL INNOVATION
AND BUSINESS ACUMEN IN CHEMICAL EDUCATION

Abstract
This research examines the interdisciplinary convergence of chemical science, business entrepreneurship,
and modern educational pedagogy. As global markets increasingly demand sustainable chemical products,
advanced materials, and technological innovation, traditional chemistry education must expand beyond
theoretical instruction to encompass commercialization skills, risk management, and market-driven research.
This paper analyzes innovative instructional methodologies—including project-based chemical venture design,
problem-solving laboratory models, and interdisciplinary business-science curricula—designed to bridge
foundational chemical concepts with entrepreneurial execution. The findings demonstrate that integrating
entrepreneurial principles into higher chemistry education significantly enhances creative problem-solving,
intellectual property awareness, and career adaptability among scientific graduates. Ultimately, establishing an
integrated educational framework combining chemistry, entrepreneurship, and progressive pedagogy creates a
sustainable engine for technological commercialization and economic development.
Keywords:
Chemical entrepreneurship, chemistry pedagogy, STEM education, technological commercialization,
interdisciplinary curriculum, scientific innovation.

Introduction

The integration of chemical science, business entrepreneurship, and progressive educational pedagogy
represents a transformative frontier in modern higher education and technological development. Chemistry
functions as a foundational science that drives critical market sectors, including pharmaceuticals, green energy,
agricultural inputs, nanotechnology, and advanced consumer materials. However, translating laboratory
discoveries into commercially viable products requires far more than technical expertise; it demands market
awareness, strategic planning, intellectual property management, and venture creation skills. Traditionally,
university chemistry programs have focused almost exclusively on theoretical knowledge and academic research
methodologies, leaving a significant gap between scientific invention and practical market implementation. To
bridge this divide, educational frameworks must evolve to incorporate entrepreneurial concepts directly into
scientific training, empowering young scientists to transform chemical innovations into impactful commercial
ventures.
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Modern pedagogical science plays a decisive role in structuring this interdisciplinary synthesis, turning
chemical knowledge into actionable entrepreneurial competence. Conventional instructional models that rely
on passive lecture delivery and standardized, isolated laboratory exercises fail to prepare students for the
dynamic, risk-oriented nature of the modern commercial landscape. Contemporary chemistry pedagogy adopts
student-centered, experiential learning models—such as venture-creation projects, real-world case analyses,
and collaborative innovation labs—that challenge students to evaluate the economic feasibility, scalability, and
societal impact of chemical products. By fostering entrepreneurial mindsets alongside scientific rigor, educators
enable chemistry students to identify market opportunities, design sustainable business models around
technological breakthroughs, and navigate the complex pathways of commercial product development.

Main Part

Developing an effective pedagogical framework that merges chemistry with entrepreneurship requires a
systematic redesign of higher education laboratory and lecture curricula. In traditional chemical instruction,
laboratory experiments are structured to demonstrate known chemical principles with predictable outcomes. In
an entrepreneurial chemistry curriculum, laboratory courses are reoriented toward product design, optimization,
and feasibility testing. Students are tasked with formulating solutions to real-world commercial challenges—such
as developing biodegradable packaging materials, optimizing low-cost water purification filters, or synthesizing
non-toxic agricultural fertilizers. Through this hands-on approach, learners not only master fundamental
chemical synthesis and analytical techniques but also learn to evaluate raw material costs, yield efficiency,
product safety standards, and commercial scalability.

Furthermore, integrating entrepreneurial pedagogy into chemical education cultivates essential business
competencies—such as intellectual property management, regulatory compliance, and venture funding
mechanisms—that are crucial for commercial success. Science students learn to navigate the patent landscape,
understand regulatory requirements established by chemical safety boards, and develop business plans for
science-based startups. Case-based learning scenarios allow students to analyze real historical examples of
chemical commercialization, examining both successful spin-off companies and common pitfalls in technological
startup development. By connecting chemical principles with intellectual property law, financial modeling, and
marketing strategy, this pedagogical approach breaks down the traditional silos between scientific discovery and
commercial enterprise.

The collaborative synergy between academic institutions, technology incubators, and industry partners
serves as a catalyst for sustainable entrepreneurial chemistry education. Strategic initiatives—such as university
startup incubators, mentorship programs with chemical industry entrepreneurs, and student venture
competitions—provide practical arenas for testing and refining science-based business concepts. These
interdisciplinary platforms allow chemistry students to collaborate with business, engineering, and law peers,
building multi-skilled teams capable of taking new chemical technologies from conceptual design to market
launch. Concurrently, academic institutions benefit by establishing vibrant innovation ecosystems that drive
patent generation, industry-sponsored research, and regional economic development, ensuring that chemical
education remains deeply aligned with global technological trends.

Conclusion

The continuous modernization of chemistry education through entrepreneurial pedagogical frameworks
is essential for driving technological innovation, commercial success, and economic growth. By systematically
connecting scientific research with business acumen and active learning strategies, higher education institutions
empower chemistry students to become proactive innovators and scientific entrepreneurs. The synthesis of
rigorous chemical instruction, product design methodologies, and commercialization strategies ensures that
chemical education remains dynamic, practical, and directly responsive to modern market demands.

In Conclusion, fostering a durable link among chemistry, business entrepreneurship, and educational
pedagogy establishes a solid foundation for future scientific achievements and industrial development. As global
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challenges in sustainability, health, and energy demand rapid technological solutions, educational leaders must
remain committed to refining interdisciplinary teaching methods, expanding laboratory innovation centers, and
deepening university-industry partnerships. Sustained investment in entrepreneurial chemistry pedagogy will
ultimately ensure that coming generations of chemists possess the advanced technical and commercial
capabilities required to turn scientific discoveries into transformative market realities.
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B/IMAHUE AOBABOK HETPAOULIMOHHbIX BUO,0B MYKU HA BE/IKOBO-NPOTEMHA3HbIN
KOMMNEKC NWEHWUYHON MYKH

AHHOTauuA
MN3yyeHo BAUsAHWE 006aBOK NoN6GAHOM, NWEHNYHON 060HON, OBCAHON M aMapaHTOBOM MyKU Ha 6eIKoBo-
NPOTENHA3HbIA KOMMNEKC NWEHUYHON MYKW.
Kniouesble cnosa:
nonbsHas MyKa, OBCAHasA MyKa, aMapaHTOBas MyKa, NweHWYHas 06oMHasa MyKa, NMLLEBbIE BOJIOKHA,
KOZIMYECTBO KNEMKOBUHbI, KA4ecTBO KAEMKOBUHbI, 6e1KOBO-NPOTENHA3HbIA KOMMNEKC.

Onsa yposnetsopeHus ¢U3MOIOrMYECKOM NOTPebHOCTM B nuLLEeBbIX BonokHax (MB) ana B3pocnoro
yenoseKa 20-25 r/cytkn nam 10 r/1000 kKan, ana geteit ctapiwe 1 roga— 10-22 r/cytkm [1] pekomeHayeTcs
oboraliatb UMW NPOAYKTbI exeAHeBHOro noTpebneHua. B gaHHOW paboTe paccmaTpuBaeTca BO3MOMKHOCTb
oboralleHmMa KOHAUTEPCKUX u3gennit seeaeHnem a06aBOK HETPAAMLMOHHBLIX BMAOB MyKW, 6oratbix [B.
Bbicokum cogeprkaHunem MB o6nagatoT cneaytolme Buabl MyKu (Mo AaHHbIM NpousBoanTeneit): nonbsaHas (10,4
r/100 r), nweHuyHan oboitHan (9,3 r/100 r), oscaHas (4,5 r/100 r), amapaHTosas (6,7 r/100 r).

Llenbto AaHHOM paboTbl ABNAETCA U3ydyeHne BANSHUA 406aBOK HETPAAMLUMOHHbBIX BUAOB MYKU Ha 6enKoBO-
NPOTEMHA3HbIN KOMMJIEKC NWEHNUYHON MYKW BbICLUEro copTa.
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[Ona onpepeneHus BAUAHUA HETPAAMLMOHHBIX BUOOB MYKM Ha OENKOBO-NPOTEMHA3HbIA KOMMIEKC
NnweHnYHo mykm aobasku Beoanan B Koamndectse 10, 20, 30 % K macce MLEHMYHON MYKWU BbICLLETO COPTAa,
KOHTPONbHbIN 06paseuy,— 0 % Ao0b6aBKU. KonnuecTBO KAEMKOBWMHbLI B McCCneayemblx 06pasuax onpeaensnu
cornacHo NOCT 27839-2013 «Myka nweHun4yHas. MeTtoabl onpeaeneHns KoANYecTBa M KauecTBa KAeUKOBUHbI B
nweHuue» [2]. JaHHble npeacTaBaeHbl B Tabaunue 1.

Tabnuua 1
BanaHue pobasneHua nccnesyemoix BUAOB MKW Ha KOJIMYECTBO CbliPOI KNEMKOBUHbI MWEHUYHON MYKM

KonunuyectBo cbipoit KNelKoBUHbI, %
Homep obpasua
Konnuectso BHocumom gobasku, % 1 2 3 4
0% 34,2 34,2 34,2 34,2
10 % 31,7 32,3 28,3 31,4
20% 31,6 32,3 22,6 26,2
30% 31,6 31,2 20,2 16,2

Ob6pasey 1 — nonbaHas MyKa, 2 — nweHn4YHaa oboiMHaa MmyKa, 3 — OBCAHAA MyKa, 4 — amapaHTOBan MyKa

Kak BMAHO M3 3KCNEPUMEHTa/IbHbIX AAHHbIX, C yYBe/JMYeHNneM A00aBKN HETPAAULMOHHbIX BUOOB MYKU
Habnlo4aeTca YMeHbLIEHUE MACChbl KIEMKOBMHbI MWEHUYHON MYKU. [paduyeckmne 3aBUCUMMOCTM KOJIMYECTBA
CbIPOW KNEMKOBMHbI OT KO/IMYECTBA BHOCMMOWN A06aBKM NpeacTaB/ieHbl Ha pUcyHKe 1.
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PucyHoK 1 — 3aBUCMMOCTb KOZIMYECTBA CbIPOM KNEMKOBUHbI OT KOIMYECTBA BHOCUMOW f06aBKM

CornacHo NWTepaTypHbIM AAHHbIM OBCAHAA MyKa coaepxuT fo 15 % 6enka, nmeet 6onee BbICOKMIA
ypoBeHb rnobynnHa u 6onee HU3KKI ypoOBEHb NPOSAaMMHa, Yem nweHuua. Kak BuaHO 13 rpadurKka BeBeaeHWe
OBCAHOWM MYKM MPUBOAUT K 3aKOHOMEPHOMY CHUMKEHMIO B HWUX KOJIMYECTBA KNEWKOBMHbI, 06YC/NOBAEHHOMY
$paKUMOHHbBIM cocTaBom 6ekoB oBca. O4HAKO, COMNAacHO UCCef0BaHUAM, NpUBeAEeHHbIM B paboTe [3] obuwee
cogeprkaHue besika B CMecaX MOBbIWAETCA 33 cyeT 6enKkoB rpynnol rnobyanHoB, Npeobiagaowmnx B OBCAHOM
MyKe.

Kak BMAHO M3 3KCNEpPMMEHTA/IbHbIX AaHHbIX (pyc. 1), KOAIMYECTBO CbIPOl KNEWKOBMHbI YMEHbLUAETCA C
yBE/IMYEHMEM 403UPOBKM aMapaHTOBOM MYKW. ITO CBA3AHO CO Cneunduyecknmm cBoMcTBaMm 6eslka amapaHTa,
a UMEHHO Hann4ymem B ero coctase bonbluent 4oam (8o 60—80 %) nerkopacTBoOPUMbIX aslbOYMUHOB U rN06YIMHOB.
MogobHbI PpPaKUMOHHBIN cocTaB benka amapaHTa ABAsieTcA cieacTBueM GYHKUMOHMPOBAHUA YHUKANAbHOM
6eNOKCMHTE3MPYIOLLEN CUCTEMDI, KOTOPAs B AOCTAaTOYHOM KO/AMYECTBE CHabyKaeTcs acnapTramom U Apyrvumu
NPOTEMHOrEHHbIMW aMUHOKMCIOTamMu [4].

He3HaunTenbHOe CHUXKEHME KNENKOBMHbI NMPOUCXOAUT NPU YBEINYEHUN 0O3UPOBKM MONOAHOM MYKMU K
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macce MweHUYHOM MyKM Bbicliero copta. CorfacHo AnTepaTypHbiM AaHHbIM [5] MmyKa nonbsiHas comepuT
3HAYMTENIbHO MeHble ¢paKkuuii FITaMMHOB W NponamuHoB. KneikoBuHa nonbbl copepkut 6onblie
rnagnuHoBon GppaKkunm 6eNKoB U MeHbLle IMITEHUMHOBOM NO CPaBHEHMIO C TPAAMLMOHHOM NweHuuen [6].

BenKkoBbIl cOCTaB MyKM (MWEHUYHOM BbICLIEro COPTa U NWeHUYHOM 06oMHOM) cxoX [7], oaHaKo obonHas
MYyKa umeeT 6onee HM3Koe cofdepyKaHue KnenkoBuHbl. Ha rpadumke HabntogaeTcs 3aKOHOMEpPHOE CHUMKEeHUe
KOJIMYECTBA CbIPOIN KNENKOBUHBI C yBeNMYeHnem g06aBoK 060MHON MyKMU.

Jdanee gns nonyyeHHbIX 06pPa3LOB KNEMKOBUHbI BblnM onpeaeneHbl YNpPyro-3n1acTUYHble CBOMCTBA Ha
npubope UOK cornacHo NOCT 27839-2013 «Myka nweHn4Has. Metoapbl onpeaeneHma KOIMYecTBa M KayecTBa
KNEeNKOBUHbI B NweHuue» [2]. Ans KoHTponbHoro obpasua — 0 % gobaBKuM NoAyYnnmn 3HaYeHue 77 ycn. ea., 4to
cooTBeTcTBYET | rpynne KavectBa «Xopowasa». JaHHble npeacTaBaeHbl B Tabaunye 3.

Tabnuua 3
BnaunsHune go6aBoK nccnegyemblx BUAOB MYKU Ha KAUECTBO KNENKOBUHbI MWEHUYHOM MYKU

Konnuectso BBoANMOM [06aBKM, % OT MacCbl MyKu
10% 20% 30 %
MNokasatens NOK lpynna MNokasatens UAK lpynna MNokasatens NOK lpynna
ObpaseL, ycn.epn, KayecTBa ycn.ea. KayecTBa ycn.epn, KayecTsa
1 70 | 65 [ 63 [
2 68 | 60 [ 60 [
3 68 | 55 [ 60 [
4 79 1] 75 [ 66 [

Ob6paszeu, 1 — nonbaHan myka, 2 — nweHWYHas oboiHana MyKa, 3 — oBCAHas MyKa, 4 — amapaHToBas MyKa

M3 paHHbIX Tabavubl 3 BUMAHO, 4TO KO Il rpynne KayectBa «Y40BNETBOPUTENbHO Cnabas» OTHOCUTCA
obpasey, ¢ gobaskoit 10 % amapaHTOBOM MyKM. Bce ocTanbHble 0b6pasubl OTHOCATCA K | rpynne Kavectsa
«Xopowas». [na Bcex obpa3LoB C yBenMyeHnem [006aBKM HabnogaeTcs Hes3HauyuTesNbHOe YKpenseHue
KNEWKOBMHbI MWEHWYHOW MYKM Bbiclero copTa. Kak BMAHO M3 Tabavubl, HauMMeHblel pasHuUeln c
KOHTPOAbHbIM 06pasuom (77 ycn. ea,.) obnagatot obpasubl ¢ fob6askoi 10 % MyKu 13 NoaBAHON, aMapPaHTOBOM,
a Takxke 20 % amapaHTOBOM MYyKM.

ABTOopamu paboTbl [8] ycTaHOB/EHA LLeNECO006Pa3HOCTb MCMOJIb30BaHMA NPU NPOU3BOACTBE BUCKBUTOB U
KEKCOB MYKM CO CNnaboit KNeMKOBMHOM, YTO MPUBOAUT K NOJYHEHUIO U3AENUIN C TOHKOCTEHHON MOPUCTOCTbIO,
YNYYLWEHHbIMW BKYCOBbIMW XapPaKTEPUCTUKAMM U BbICOKOM CHMMAEMOCTbIO MSAKUWA. ITO 06bBACHAETCS
OTHOCUTENIbHO HU3KOM BOAONOMNOTUTENIbHOM CNOCOBHOCTHIO TAKOM MYKM U CHUMKEHUEM YNPYFOCTU KNEAKOBUHDI.
OcnabneHune KNeMKoBMHbI NPUBOAUT K YNYy4LLEHMIO KayecTBa BUCKBUTHOTO nonydabpukaTa.

CnepoBatenbHo, A NPOWU3BOACTBA MYYHbIX W3AeNUIA cnefyeT MUCNO/Ab30BaTb MEHbLUME [03UPOBKU
HEeTPAAMLMOHHbBIX BUAOB MYKM A/1IA COXPaHEHMA KA4yecTBa M34eNUN, TaK Kak Npu yBESMYEHUU MPOUCXOAUT
YKpenaeHue KNeNKOBUHbI, YTO HeXenaTesbHo Ans BUCKBMTOB.
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SYSTEMIC PARADIGMS IN EQUINE BIOLOGY: PHYSIOLOGICAL ADAPTATIONS, BIOMECHANICAL
ENGINEERING, AND COMPARATIVE FUNCTIONAL ANATOMY

Abstract
This research examines the systemic physiological mechanisms, functional anatomical adaptations, and

biomechanical principles underlying equine biology within contemporary veterinary and equestrian sciences. As
equine studies increasingly integrate advanced biomechanical analysis, molecular genetics, and metabolic
profiling, traditional descriptive anatomy proves insufficient for fully understanding equine performance, health,
and evolutionary specialization. This paper investigates core biological domains—including cardiovascular and
respiratory dynamics during exercise, musculoskeletal biomechanics, digestive tract adaptations in non-ruminant
hindgut fermenters, and metabolic regulation—specifically structured to evaluate functional organismal
efficiency. The findings demonstrate that analyzing equine biological systems through an integrated, functional
lens significantly enhances equine athletic management, nutritional optimization, diagnostic precision in
lameness, and preventive veterinary care. Ultimately, establishing a comprehensive scientific framework
grounded in equine biology provides a vital foundation for animal health, veterinary sanitary expertise, and
sustainable equestrian management.

Keywords:

equine biology, functional anatomy, equine physiology, exercise biomechanics,
hindgut fermentation, comparative veterinary science.

Introduction

The comprehensive scientific study of equine biology represents a foundational pillar of modern veterinary
science, hippology, and equestrian management. Evolutionary adaptation over millions of years has transformed
the horse into an exceptionally specialized biological organism, characterized by remarkable cursorial
locomotion, high-capacity oxygen transport mechanisms, and specialized digestive physiology adapted for
fibrous plant diets. Understanding the intricate biological systems of the horse—ranging from cellular metabolic
pathways to macro-level musculoskeletal mechanics—is essential for addressing the health, welfare, and
performance demands of horses across diverse working, sporting, and agricultural environments. Consequently,
veterinary academies, equestrian research institutes, and biological sciences faculties worldwide continuously
advance equine research to optimize diagnostic methods, nutritional paradigms, and species-specific
management strategies.

Biological science serves as the primary analytical engine that decodes the physiological complexity of the
equine species. Unlike many other domestic mammals, horses possess unique anatomical and physiological
adaptations—such as an extremely expansive lung volume, a massive spleen serving as an erythrocyte reservoir
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during high-intensity exertion, a complex hindgut fermentation system, and specialized digital stay apparatuses
that enable standing with minimal muscular effort. Historical approaches relying solely on static anatomical
observation are increasingly replaced by dynamic physiological modeling, biomechanical force-plate analytics,
and metabolic monitoring. By systematically mapping how these biological structures function in synergy under
resting and strenuous conditions, researchers and veterinary specialists can design evidence-based feeding
protocols, injury prevention strategies, and targeted therapeutic interventions tailored specifically to equine
physiology.

Main Part

Developing an integrated biological model of the equine organism requires a deliberate examination of
the interplay between the musculoskeletal architecture and exercise physiology. The equine locomotor
apparatus is an extraordinary biological system designed for maximum mechanical efficiency and energy
conservation during rapid locomotion. Tendons, such as the superficial and deep digital flexors, act as biological
springs that store and release elastic strain energy during movement, reducing muscle fatigue and dynamic stress
on joints. Concurrently, the cardiovascular system demonstrates exceptional physiological plasticity, capable of
increasing cardiac output up to tenfold during maximal exertion. Through splenic contraction, millions of red
blood cells are mobilized into circulation, significantly elevating oxygen-carrying capacity to meet the metabolic
demands of skeletal muscle tissue, illustrating an evolutionary masterpiece of high-performance muscular-
respiratory synergy.

Furthermore, analyzing the digestive biology and metabolic regulation of the horse highlights the unique
functional adaptations of non-ruminant hindgut fermenters. The equine gastrointestinal tract is structurally
differentiated into a relatively small single-chambered stomach, a extensive small intestine, and a massive
microbial fermentation chamber consisting of the cecum and large colon. This complex hindgut ecosystem
harbors dense populations of cellulolytic bacteria, protozoa, and fungi that break down structural carbohydrates
into volatile fatty acids, which serve as a primary energy source for the horse. Maintaining delicate microbial
homeostasis within the hindgut is critical for metabolic health; subtle dietary shifts, stress, or improper feeding
practices can disrupt this fermentation balance, leading to severe gastrointestinal disorders such as cecal
impaction or laminitis. Systemic biological monitoring of nutrient absorption and microbial balance is therefore
vital for preventing metabolic dysfunction and maintaining structural health.

The long-term advancement of equine biology relies heavily on establishing interdisciplinary research
models that combine molecular genetics, biomechanical modeling, and applied veterinary sciences. Strategic
research initiatives—such as equine genome sequencing projects, kinematic gait analysis, non-invasive
diagnostic imaging, and exercise physiology labs—bridge the gap between fundamental biological research and
field applications. These scientific tools enable researchers to identify genetic markers associated with metabolic
resilience, muscular performance, and hereditary musculoskeletal conditions, thereby informing selective
breeding and personalized conditioning programs. Concurrently, academic and veterinary institutions benefit by
updating educational curricula, advancing clinical diagnostic techniques, and contributing directly to equine
health and economic sustainability within global and regional equestrian industries.

Conclusion

The continuous evolution and synthesis of research in equine biology are essential for elevating veterinary
care, optimizing athletic performance, and ensuring high standards of animal welfare. By establishing a direct
synthesis between comparative anatomy, biomechanical engineering, and metabolic physiology, scientific
institutions empower veterinary practitioners and hippologists to implement evidence-based health strategies.
The integration of advanced biomechanical tracking, nutritional biochemistry, and functional physiological
modeling ensures that equine management remains scientifically grounded, preventive, and responsive to the
complex biological needs of the horse.

In Conclusion , sustaining rigorous scientific investigation into equine biology provides a durable
foundation for long-term veterinary progress, genetic preservation, and sustainable equestrian development. As
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modern equine science continues to integrate digital sensor technologies, advanced genomic tools, and non-
invasive metabolic profiling, veterinary educators and researchers must prioritize interdisciplinary collaboration
and comprehensive biological instruction. Sustained commitment to advancing equine biological research will
ultimately ensure that future generations of veterinarians, hippologists, and equine specialists possess the
scientific knowledge and analytical capability required to safeguard equine health, optimize performance, and
enhance the human-equine partnership.
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MICROBIOLOGICAL CHARACTERISTICS, PATHOGENESIS, AND DIAGNOSTIC
METHODOLOGIES OF TRICHOPHYTON SPECIES

Abstract
This article examines the microbiological characteristics, morphological structures, pathogenic
mechanisms, and laboratory diagnostic protocols associated with dermatophytic fungi belonging to the genus
Trichophyton. It analyzes the physiological mechanisms enabling keratin degradation (Trichophyton rubrum,
Trichophyton mentagrophytes, and Trichophyton verrucosum), host-pathogen interactions, transmission
dynamics, and clinical manifestations in human and veterinary medicine. Furthermore, the paper discusses
advanced microbiological cultivation, microscopic identification, molecular diagnostic techniques (PCR and
MALDI-TOF MS), antifungal resistance patterns, and strategic guidelines for mycological surveillance.
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The genus Trichophyton represents one of the primary groups of keratinophilic dermatophytic fungi
responsible for superficial fungal infections (dermatophytoses) in humans and domestic animals worldwide.
Taxonomically classified within the family Arthrodermataceae, species of Trichophyton are characterized by their
specialized biological capacity to invade and digest keratinized tissues, including the stratum corneum of the skin,
hair shafts, and nails. Clinically, infections caused by Trichophyton species present as various forms of tinea (such
as tinea pedis, tinea capitis, tinea corporis, and tinea unguium), accounting for millions of clinical medical and
veterinary consultations annually. Understanding the microbiological morphology, enzymatic pathogenesis,
ecological categorization, and laboratory identification parameters of Trichophyton is of paramount importance
for medical mycologists, veterinarians, dermatologists, and public health officials.

Microbiologically, Trichophyton species are filamentous fungi that produce characteristic hyaline, septate
hyphae and reproductive spores (conidia). Based on their primary natural reservoirs and host preferences,
species within the genus are categorized into anthropophilic (e.g., Trichophyton rubrum, Trichophyton
interdigitale, Trichophyton tonsurans), zoophilic (e.g., Trichophyton mentagrophytes, Trichophyton verrucosum),
and geophilic types. Anthropophilic species are strictly adapted to human hosts, typically producing chronic, mild
inflammatory responses; zoophilic species primarily infect livestock, pets, and wild animals, often triggering
acute, severe inflammatory reactions when transmitted to humans. The enzymatic virulence of Trichophyton
relies heavily on the secretion of specialized extracellular proteases, particularly keratinases, endopeptidases,
and exopeptidases, which systematically hydrolyze the dense keratin matrix of skin appendages, enabling hyphal
penetration and tissue colonization.

Laboratory diagnosis of Trichophyton infections requires a combination of direct microscopic examination,
culture isolation, and modern molecular methodologies. Direct microscopy of clinical specimens (skin scrapings,
hair follicles, or nail clippings) treated with potassium hydroxide (KOH) reveals characteristic septate hyphae and
arthroconidia. Mycological isolation is traditionally achieved by culturing samples on Sabouraud Dextrose Agar
(SDA) supplemented with cycloheximide and chloramphenicol to suppress saprophytic mold and bacterial
contamination. Species identification relies on macro-morphological colony characteristics—such as pigment
production, colony texture, and growth rate—alongside microscopic evaluation of macroconidia and
microconidia arrangements. In recent years, diagnostic mycology has been revolutionized by molecular tools,
including Polymerase Chain Reaction (PCR) assays, DNA sequencing, and Matrix-Assisted Laser
Desorption/lonization Time-of-Flight Mass Spectrometry (MALDI-TOF MS), which enable rapid, precise species-
level identification directly from clinical samples.

In conclusion, the genus Trichophyton remains a major mycological subject with significant veterinary,
clinical, and epidemiological implications. By combining classical culturing techniques with advanced molecular
diagnostics and resistance monitoring, clinical research can enhance diagnostic accuracy and therapeutic
outcomes. The subsequent sections of this article will analyze fungal enzyme kinetics, evaluate specific PCR
diagnostic primers, and present clinical guidelines for mycological surveillance.
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ARTIFICIAL INTELLIGENCE: FOUNDATIONS, APPLICATIONS, AND CHALLENGES

Annotation
Artificial intelligence (Al) has transitioned from a specialized subfield of computer science into a general-
purpose technology reshaping healthcare, education, scientific research, and knowledge work. This review
synthesizes recent literature to provide a structured overview of Al's contemporary landscape. It traces technical
foundations from classical machine learning through deep learning to large-scale foundation models, then
examines applications across high-impact domains. The review identifies persistent limitations—including
hallucination, algorithmic bias, and opacity—alongside ethical concerns regarding privacy and labor market
disruption.
Keywords:
artificial intelligence; machine learning; deep learning; large language models; foundation models; Al ethics.

1. Introduction

Artificial intelligence refers to algorithmic techniques enabling computational systems to perform tasks
conventionally requiring human cognition: perception, reasoning, learning, and decision-making. The field has
passed through distinct paradigm shifts—from symbolic reasoning in the 1950s, through the machine learning
revolution, to the deep learning era inaugurated by AlexNet in 2012, and most recently to foundation models
demonstrating cross-domain capabilities without task-specific engineering.

This review argues that Al's contemporary significance lies in the convergence of three factors:
unprecedented scale in model architecture and training data, the emergence of capabilities not explicitly
programmed, and rapid diffusion into commercial and public-sector applications. Each carries implications—both
promising and cautionary—demanding scholarly attention.

2. Technical Foundations

2.1 From Machine Learning to Deep Learning

Modern Al is overwhelmingly identified with machine learning—algorithms that improve through
experience rather than explicit rule-based programming. The principal paradigms (supervised, unsupervised, and
reinforcement learning) provide the conceptual vocabulary for understanding how systems acquire competence.
Deep learning, employing neural networks with many layers, has been the primary engine of recent advances,
driving breakthroughs in object recognition, speech transcription, and machine translation.

2.2 The Foundation Model Paradigm

The most consequential development of the past half-decade has been foundation models: large-scale
neural networks trained on broad data and adaptable to a wide range of downstream tasks. Scaling laws
demonstrated that performance improves predictably with model size, data volume, and computational budget,
justifying the construction of ever-larger systems. GPT-3's demonstration that a model trained on internet-scale
text could perform competitively across dozens of tasks without task-specific fine-tuning—termed in-context
learning—marked a qualitative shift. The transformer architecture, introduced by Vaswani et al. in 2017, remains
the dominant substrate, enabling parallel processing of sequential data through self-attention mechanisms.

3. Applications Across Domains

3.1 Healthcare and Biomedical Research

Healthcare has emerged as one of Al's most consequential domains. Machine learning systems now
demonstrate diagnostic accuracy rivaling experienced clinicians across radiology and pathology. Perhaps the
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most striking achievement is AlphaFold's prediction of protein structures with atomic accuracy—a problem that
had resisted solution for fifty years. This illustrates Al's capacity not merely to automate existing tasks but to
expand the boundaries of scientific inquiry.

3.2 Education

Al's integration into education has accelerated following ChatGPT's release. Research on pre-service
teachers' acceptance reveals that perceived ease of use and usefulness predict adoption intention, while ethical
concerns exert a negative influence. This underscores a tension characterizing Al adoption broadly: systems
promising efficiency and personalization also raise concerns about academic integrity and deskilling.

3.3 Software Engineering

Large language models are deployed for code generation, debugging assistance, and vulnerability
detection. However, research documents limitations: LLMs struggle with cross-lingual code clone detection and
exhibit vulnerability localization failures in larger codebases. Al augments developer capabilities but does not
supplant human judgment.

Conclusion

Artificial intelligence stands at an inflection point. Recent achievements—deep learning's perceptual
breakthroughs, foundation models' cross-domain flexibility, AlphaFold's scientific triumph—demonstrate Al's
potential to augment human capability. Yet these systems hallucinate, encode biases, consume substantial
energy, and remain opaque. The field's trajectory will be shaped not solely by technical innovation but by choices
regarding governance, access, and purpose. A human-centered approach—prioritizing transparency,
accountability, and equitable benefit—offers the most defensible path forward.
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6YypeHUN HAKAOHHbIX CKBaXKMH. OB6OCHOBAaHa HEOBXOAMMOCTb COFNACOBAHHOIO BblbOpa OCEBOM HArpysKM,
4YacTOTbl BPALLEHMA KOJIOHHbI M NapameTpoB paboTbl asuratensa. OnNncaH Noaxon K KOPPEKTUPOBKE pPeXMMA MO
WM3MEHEHWMIO YacTOTbl BPaLLEeHWUs Basla U Nepenaga AaBeHus.
Kniouesble cnosa:
BMHTOBOW 3ab01HbI gBUraTeNb, pexxum bypeHuna, oceBas Harpyska, 4YactoTa BpaLLeHus,
nepenag, AasneHus, bypuabHaa KONOHHa.

BMHTOBOI 3a60MHbIN ABUraTe b, YCTaHOB/IEHHbIN B KOMNOHOBKE HW3a BypU/IbHOM KONOHHbI, UCNONb3YeT
3Hepruio BypoBOro pactsopa A CO34aHMA KPYTALWEro MOMeHTa Ha gonote. Ha npaktuke 3ddeKTMBHOCTb
Takoro obopyaoBaHMA onpeaenaeTcs He TONbKO KOHCTPYKLUMEN ABUraTeNs, HO U TeM, HAaCKOIbKO COr/1acoBaHbl
napameTpbl ero paboTbl C Harpy3KoM Ha 40N0TO U PEXMMOM BpaLLEHMA BYPUNBbHON KONOHHbI. Mpn 6ypeHum
HAK/IOHHbIX CKBa*KMH [OMOJIHUTENIbHO CKa3blBAETCA KOHTAKT KOJIOHHbI CO CTEHKOM CTBOJA, M3-3a KOTOPOro
WM3MEHAIOTCA YC/IOBUSA Nepenayun oCeBON Harpy3Kmn 1 Bpallalowero MoOMeHTa.

Korga perkmm nopgbupaetca 6e3 aHann3a B3aMMOLENCTBMA KOMIOHHbI M 3ab60MHOro ABUratens, spaleHue
CTAaHOBUTCA HEYCTOMYMBbLIM. ITO NPOBOLMPYET POCT AMHAMMYECKMX HArpy3oK M yxXyAlwaeT nokasatenu
paspyweHuns nopodbl. Mo3ToOMy Npu HazHAYEHUU PEXKMMA BarKHO OLEHUBATb HE OAMH MapameTp OTAENbHO, a
COBOKYMHOCTb NMOKa3aTesnen, XxapakTepumsyoLmx paboTy gBuratens 1 Bce KOMNoHoBsKu [1, 2].

daKTtopbl, BAvsalowWmMe Ha paboty B3/,

Pexxum pabotbl B3/ 3a4aéTca 4YeTbipbMsi KAKOUYEBLIMM MapameTpamMu: OCEBOM HarpysKol Ha [0/0To,
pacxogom bypoBoro pacTBopa, nepenagom LaBAeHWAs Ha ABuraTene M 4actoTon BpalweHuAa OypuabHOM
KONIOHHbI. OceBas Harpyska BAMSET Ha YC/IOBUSA KOHTAKTa [0/10Ta C FOPHOW MOPOAON, Torda KaK BpalleHue
KOJIOHHbl MEHAET XapaKTep eé B3aMMOLENCTBMA CO CTEHKAMM CKBa*KMHbl. Bce mapameTpbl CBA3aHbl MeXay
cob60li, N03TOMYy M3MEHEHME OLHOIO M3 HUX MOXKET NoTpeboBaTb KOPPEKTUPOBKM OCTanbHbIX [1, 2].

Mpun oueHke paboTbl B3[ HEOO6XOAMMO YUMTbIBaTb €r0 XapaKTEPUCTUKU U TEXHUYECKME OrpaHUYeHUs
KOHKpeTHol mozenun. Paboume 3HaYeHUs Henb3A NepeHOCUTb C O4HOrO ABUraTens Ha Apyroin 6e3 npoBepKu
NacnopTHbIX AaHHbIX, TMNA 40/10Ta, CBOMCTB OYPOBOro pacTBopa M reosIorMYeckmx ycnosuin. Pasnmumne B yrnax
nepekoca u Tunopasmepax B3[, a Takke HeoAMHAKoOBas MPOYHOCTb M abpasmMBHOCTb MOPOA He NO3BONAIOT
NepeHoCUTb PeXMM, NoAobpaHHbIN oA O4HOFO MHTEPBAA, Ha Apyrol 6e3 npeaBapuUTebHOM NPOBEPKU.

MokasaTenbHbI Npumep — CamMOTNIOPCKOE MECTOPOXKAEHUE, TAe A5 KAaXKA0ro MHTepBana nogdupanca
csow Tmun B34 [4].

[na KoHAyKTOpa ncnonb3osasnca asuratens 3LZ244x7.0LL (npoussoamTtens BCK PUHAKO, yron nepekoca
1°30'). Pacxoa, 6ypoBoro pacteopa coctasnan 45—67 n/c, ocesan Harpyska — oT 5 go 10 T, yactoTa BpalleHus
potopa — 10 06/muH. MNepenaa gasneHuns Ha asuratene gocturan 30 aTm (OTHOCUTENIbHO XO0CTOrO X0A3).

Tabnnuya 1
OcHoBHble anemeHTbl KHBK ana kKoHaykTopa
MomeHT
OnvHa | Cymmap | @ (%] CBMHANEa Max.kpyT|
HUS! _
Ne (6e3 Has  |HapyX.| makc (4} Pe3bba | Pe3bba ALWLMA
n | TvnanemexTa HaumeHoBaHue anemeHTa pe3b6bl
2 HUNN) | ArvHa , HapyX | BHyTp., (MM) [ BHM3y | BBEpPXY exome | OMEHT,
(M) (m) (Mm) | (Mm) I Kn*m
KH*m
1_[OonoTo BUT 295.3 BT 516 TCB.832-112.6.000 0,37 0,37 [295,30|295,30|6x11.1/6x9.5 - 3-152 | 27-30 -
2 |1B30 3LZ244x7.0LL (1°.30) 10,10 [ 10,47 |244,00(260,00 - 3-152 | 3-152 | 60-65 55,00
3 |[KOb KnanaH o6patHbin P-244.70.000 0,79 11,26 |240,00/242,00 - 3-152 | 3-152 60-65 55,00
4 |MepeBOAHMK M-H152xM147 0,39 11,65 [197,00/197,00 70,0 3-152 | 3-147 | 40-45 55,00
5 |HYBT TBETH-178-71-4750/3-147 4,32 15,97 [145,70|174,00 72,0 3-147 | 3-147 32 64,00
6 |3oH 3oHg ABTC-OM-172-4 4.19 20,16 [172,00|172,00 73,0 3-147 | 3-147 30 36,00
7 |HYBT HYBT-172 Flex 4700/3-147 4,59 24,74 1148,40/180,50 82,3 3-147 | 3-147 27.9 55,70
8 |MepeBoAHMK M-133/147-178-80-400 0,36 25,10 |165,30/175,00 80,6 3-147 | 3-133 | 40/31.5 | 51,70
9 |BypunbHas Tpyba |CBET 127x9.19 mm G-105, IEU, NC50 844,28 | 869,38 (127,00(|168,00 95,3 3-133 | 3-133 |29.7-32.2| 61,00
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Ons akcnayaTaLWMOHHOM KOMIOHHbI npumeHsanaca OY-172M (npoussoanTtens «mapomall», yron nepekoca

1°47'). 3pecb pacxog 6yposoro pacrsopa coctasnan 40 n/c, ocesas Harpyska — ot 8 go 10 T. YacToTa BpalleHms

pOTOpa B KPMBOJIMHEMHOM yYacTKe Noadep:kmuBanacb Ha yposHe 40 06/MuH, a B npsamonvHeiiHom — 80 06/MuH

(3T0 MaKCMMa/ZIbHO BO3MOXKHblE 060pOTbI No NacnopTHbIM AaHHbIM). I'Iepenap, nasneHua coctasnan 20 atm ot

XON10CTOro AaBneHunA.

Tabnuua 2
OcHoBHble anemeHTbl KHBEK a5 akcnayaTauMOHHOM KONOHHbI
AnvHa | CymmapHas (9] 2 ca’:ﬁﬁagm Max.KQy'mu.\
Ne MaKe (%] Pesbba | Pesbba wii
nin Tun anemeHTa HanmeHoBaHve anemeHTa (6e3 hunn) | ArmHa Hapyx., s || e () R P 51 pe3b6bl MOMEHT, Ki*
(m) (m) (Mm) (pekomeHnn)
(mm) H M
*
1 |foroTo NOV 220,7x232 TX426-Al 0,39 0,39 220,70 | 232,00 ?’,*EE;E;//HHEE))(( 3-117 24-27 -
2 |B3g OY-172M (1°. 47") 9,46 9,85 178,00 | 195,00 - 3-117 3-147 | 20/37-46 104,00
3 |KOB Knana+ o6patHblit KOB-172M 0,60 1045 | 176,00 | 176,00 - 3-147 3-147 40-45 104,00
4 |HemarnurHas YBT TBTH-178-71-4750/3-147 4,32 14,77 | 145,70 | 174,70 72,0 3-147 3-147 32-38 64,00
5 |30Hn 3oHg ABTC-OM-172-4 4,19 18,96 | 172,00 | 172,00 73,0 3-147 3-147 30 40,00
6 |HemarturHas YBT HYBT-172 Flex 4700/3-147 4,59 2355 | 148,40 | 180,50 82,3 3-147 3-147 27.9 55,70
7 |MepeBoaHWK M-133/147-178-80-400 0,36 2391 | 165,30 | 175,00 80,6 3-147 3-133 40/31.5 51,70
8 | LIvpKynsiLmoHHbIN NnepeBoaHNK DECS-170 1,91 25,82 170,00 (170,00 32,0 3-133 3-133 27-30 65,00
9 |BypunbHas Tpyba CBT 127x9.19 mm G-105 (13cB.) 246,02 | 271,84 | 127,00 | 168,00 95,3 3-133 3-133 | 29.7-32.2 32,20
10 | TorcTocTeHHas OypurbHas Tpyba | TBT 127-76/133 (3 ¢B) 56,35 328,19 | 127,00 | 168,00 76,0 3-133 3-133 43.1 46,70
11 | Ac ruppaBnnyeckuit Ac ruapaBrmyeckuin Pr-172 7,21 335,40 | 176,00 | 178,00 70,0 3-133 3-133 39-45 45,00
12 | TonctocTeHHas .OypurbHas Tpyba | TBT 127-76/133 (3 cB) 56,11 391,51 | 127,00 | 168,00 76,0 3-133 3-133 43,10 46,70
13 |BypurnbHas Tpyba CBT 127x9.19 mm G-105 (49.5cB) 934,90 | 1326,41 | 127,00 | 168,00 95,3 3-133 3-133 | 29.7-32.2 32,20
14 |BypunbHas Tpyba CBT 127x9.19 mm S-135 ocTanbHoe 1019,59 | 2346,00 | 127,00 | 168,00 95,3 3-133 3-133 | 29.7-32.2 32,20

Ons ropusoHTaNbHOrO y4yacTka ucnonb3oBanca 70Z120*7.0LL (npowussoautens BCK PUHAKO, yron

nepekoca 1°46'). Pacxog 6ypoBsoro pactsopa 6bi cylecTseHHo HUKe — 14 n/c, oceBan Harpyska — 5 1. YacroTa

BpallleHns poTopa B KPUBOIMHENHOM ydyacTKe — 40 06/muH, B npamonmHenHom — 80 06/MUH (Makcmym no

nacnopTy). MNepenag nasneHna gocTuran 40 aTM OT XO/10CTOrO AaBNEHUA.

Tabnumua 3
OcHoBHble anemeHTbl KHBK ansa ropMsoHTanbHOro yyacTka
o (%] MowmeHT
. OrvHa  [CymmapHas| @ MaKC (4] MAH | 5o 6a | Peansa CBUHYMBaHN
nin Tun sanemeHTa HaumeHoBaHVe anemeHTa (6es vunn) | AMMHA  |HapyX., P BHYTP., [npoxon ey | ey A pe3bObl
(m) (m) (Mm) ) (Mm) | HoiA., (pekomeHa)
(Mm) KH*M
1 |Honoto BUT 155.6 BT 513 TCB.022-10.000 MC 0,19 0,19 155,60 | 155,60 | 7x7.9um - 3-88 8-9
2 (B34 7LZ120*7.0LL (1° 46') 8,83 9,02 120,00 | 129,00 - - 3-88 3-102 11.1-14
3 [KOB P-120.74.000-01 0,43 945 121,00 121,00 | - - 3-102 | 3-102 | 11.1-14
4 |MepeBoaHVK MepesoaHmk Ha-102/Hs-102 0,27 9,72 120,70| 120,70 | 69,2 | 69,2 | 3-102 3-102 | 11.3-13.5
5 |PesvcTusumeTp 4 3/4 SureLog WPR 3,40 13,12 119,30| 126,00 | 35,0 | 350 | 3-102 3-102 11-13
6 |MepeBogHuK M 121-68-650/3-102 0,65 13,77 119,30| 119,30 | 70,0 | 70,0 [ 3-102 3-102 11.3-13.5
7 |HYBT 4 3/4 NMDC FLEX 5,10 18,87 111,50 | 120,00 | 68,0 | 68,0 | 3-102 3-102 12-14
8 |HYBT HYBT-120 mm FLEX 9,30 28,17 105,00 117,00 | 68,0 | 68,0 [ 3-102 3-102 12-14
9 |FlowSub 120 mm FlowSub 120 mm 0,97 29,14 119,60 | 119,60 | 89,1 | 68,6 | 3-102 3-102 11-14
10 |LIMpKynsLnOHHBIA nep-k CSs-121 2,28 31,42 121,00| 121,00 | 32,0 | 32,0 [ 3-102 3-102 13-15
11 |BypunbHas Tpyb6a CBT 88x9.35 mm (52 cB) 991,60 1023,02 | 88,90 | 127,00 | 70,2 | 70,2 | 3-102 3-102 21.6
12 [TonctocTeHHas 6ypunbHas Tpy6a|TBT 88.9x52.4 mm (3 cB) 56,21 1079,23 | 88,90 | 127,00 | 57,2 | 57,2 | 3-102 3-102 17.5
13 |Ac mapomexaHnieckuin DE JAR-120HM 6,77 1086,00 (121,00 124,00 | 57,0 | 57,0 | 3-102 3-102 13
14 [ToncTtocTeHHas GypunbHas Tpy6a|TET 88.9x52.4 mm (13 cB) 243,85 1329,85 | 88,90 | 127,00 | 57,2 | 57,2 | 3-102 3-102 17.5
15 |BypunbHas Tpy6a CBT 88x9.35 mm ocT. 1817,15 | 3147,00 | 88,90 | 127,00 | 70,2 | 70,2 | 3-102 3-102 21.6

Pasnunuuve B yrnax nepekoca n Tunopasamepax He no3Bo1A€eT UCNOJb30BaTb O4NH U TOT XKe peXnum anAa Bcex

TPEX MHTEPBANIOB — HarpysKy, pacxog v 060poTbl NPUXOAMUTCS NOAOMpPaTb OTAE/bHO.

[NA HarnAAHOro CPaBHEHUA PEXMMHbIX MaPamMeTPoB No TPEM MHTEpPBanam 6bliM NOCTPOEHbI PUCYHKK 1—

3. OHM NOKa3bIBAIOT, KakK Pa3NYaoTCA Pacxon 6ypOBOI'O PacTBOpa, oCceBaA HArpyska v nepenaj gasneHunA.
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PucyHok 3 — OceBas HarpysKa Ha 4010To

KaK BUAHO M3 pUCyHKOB 1-3, peXXMMHble NapameTpbl ANA TPEX MHTEPBAJIOB CYLLECTBEHHO Pa3nYatoTCA.
Hanbonbwimnin pacxog 6yposoro pactsopa Tpebyerca ans KoHayktopa (67 n/c), HaumeHblwmnin — ana
ropusoHTanbHOro yyacTka (14 n/c). OceBas Harpyska Ha f010TO A8 KOHAYKTOPA W 3KCMYaTalMOHHOW KOMOHHbI
HaxoauTca Ha ypoBHe 10 T, Toraa Kak 414 rOpM30HTa/IbHOMO y4acTKa CHUKaeTca o 5 1. MNepenad AasneHus,
HanpoTMB, MaKCMMasieH Ha ropM3oHTasIbHOM y4yacTKe (40 aTm), YTO CBA3aHO C ocobeHHocTAMM paboTbl B3/
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7LZ21207.0LL B ychoBMAX UCKPUBAEHHOIO CTBONA.

JononHutenbHoe BAMAHWE OKa3blBaeT AWHAMWKa BpPALLEHMA Basia. 3aMETHOE CHUXEeHWe 4acToThbl
BPALLEHMA MOL HarpysKon MOMKET yKasblBaTb Ha M3MeHEeHMWe ycnoBui paboTbl Asuratens M HeobxoaMMocCTb
nepecmoTpa Harpysku Ha gonoto. O4HAKO TaKoM MPU3HAK CcneayeT paccmaTpuBaTb BMECTE C MOKasaHMAMM
[ABNEHUA, pacxoda pacTBopa M APYrMMM NapameTpamu OypeHuA: U30/IMPOBAHHOE 3HAYEHWE He MO3BOAAET
O4HO3HaYHO onpeaenuUTb NPUUUHY OTKIOHEHUA.

Bbibop pexkuma 6ypeHus

CHayvana peXMm Ha3Ha4vyatoT NO MACNOPTHbIM AAHHbIM ABUraTeNA U A0N0TA. 3aTEM ero KOPPEKTUPYIOT Mo
TOMY, Kak BefET cebs KOMMNOHOBKA B CKBaXWHe. Pacxon, nepenag, AaBaeHUA, HAarpy3Ky Ha AON0TO M YacToTy
BpalleHMA CPaBHUBAKOT C OXMUAAeMbiMU 3HaYeHUAMKU. Ecnn yacTtoTa BpalleHWA Bana 3aMeTHO najaeTt uUau
[aBNeHNEe CTAHOBUTCA HECTAOUNbHbBIM, PEXKMM NEPECMATPMBAIOT U NPU HEOOXOAMMOCTN CHUXKAIOT HarpysKy Ha
[0N0TO.

YCTOMUYMBOCTb CUCTEMDBI YA0OHEE OLEHNBATD, €CAN PaccMaTpPuBaTb B3 u 6ypuabHyt0 KOJOHHY Kak 04HO
uenoe. [puratenb cBA3aH C KOJIOHHOM Yepe3 MOMEHT COMPOTUB/IEHMA M OCEBYIO HarpysKy, a cama KOJIOHHa
TPETCA O CTEHKM CKBaXKWMHbI. B HAaKNOHHbIX MHTEpBanax 3Ta CBA3b NPOABAAETCA CUIbHEEe, NO3TOMY NapameTpsbl,
3aMepeHHble Ha NOBEePXHOCTH, He Bcerga CoBnagatoT € YC/I0BUAMM HA A0NOTe.

Ha npakTvKe nopsaok Takoi: NpoBepstoT orpaHMyeHmna obopyaoBaHMaA, 334at0T UCXOLHbIE MApameTpbl,
CNeanAT 3a UX USMEHEHMEM NO Mepe YryBAeHNA U KOPPEKTUPYIOT HArpy3Ky No NOKa3aHUAM CUCTEMbI KOHTPOAS.
3TO He OTMEHSET TEXHOJIOTMYECKUI PErTAMEHT, HO MOMOTaeT BOBPEMA 3aMETUTb OTKIOHEHMA.

OueHKa yCTOMYMBOCTU U OFpaHUYEeHuA Noaxoaa

[na aHannsa yctonumsom paboTbl ABMraTeN MOTYT MCMOb30BaTbCA CTEHA0BbIE XapPaKTEPUCTUKM, AAHHbIE
TeNemeTpmm U U3MepPeHMA Ha3eMHbIX AATYMKOB. CTEHAOBbIE UCMbITAHMA MO3BOJIAIOT OLEHUTb CBA3b MeXKay
4YacTOTOM BpaLLEeHMsA, MOMEHTOM M Nepenagom AaB/eHUA, TOrAa Kak NPOMbICI0BbIe AaHHbIE NOKa3bIBalOT, KakK
3TW 3aBUCMMOCTM MPOABAAIOTCA MNPU  peanbHblX YycnoBuax 6OypeHus. COBMECTHbIM aHanu3 CTeHA0BbIX
XapaKTEPUCTUK M MPOMBbIC/IOBbIX [AaHHbIX MO3BOAAET pPa3fe/iMTb BAMAHWE CAMOro ABUraTena, BAUAHUE
KOMMOHOBKM 1 CTBOJIa CKBaXMHbI [1, 3, 4].

Ho pe3ynbtaTbl moAenvMpoBaHMA U UCMbITAHU CNpaBea/iMBbl TOMIBKO A/IA TeX TUMNOB ABUratenem u
YC/IOBWUIA, KOTOPblE paccmMaTpuBanuch. MNperxae Yyem nepeHoCUTb PEKOMEHAALUMN Ha APYTYHO CKBAXKUHY, HYXKHO
npoBEpPUTb, COBMAZAOT JIM KOHCTPYKUMA B3[, AMana3oH pacxo[oB, HArpy3ka Ha A0J/10TO U reosornvyeckue
ycnosumsa.

MexaHW4YecKana CKOpPOCTb MPOXOAKM cama no cebe HUyero He pewaet. B MHXKeHepPHON NpakTuke eé
CMOTPAT BMECTe C APYrMMM MoKasaTenamu. YpeamepHoe yBesIMYeHMEe Harpy3ku Uam nomnbiTKa NoALEPKMBATb
3aZlaHHYI0 CKOPOCTb NPW HECTabUbHOM paboTe ABUraTeNAa MOTYT NOBLICUTb AMHAMMUYECKME HArPy3KM U YCKOPUTD
W3HOC 3/1IeMEHTOB KOMMOHOBKU. [103TOMY OULEHKa peXMma LO0/KHA YYUTbIBaTb YCTOMYMBOCTb BpaLLeHMs,
nepenaz AaBfeHUA, KAYeCTBO CTBOJIA CKBAXMHbI, MOKa3aTe/ I NPOXOAKM U COCTOAHME 060pyA0BaHMUA.

3aknioueHune

1. Ha yctoitumBocTtb paboTbl B3/ BAnAOT cpasy YeTbipe NapamMeTpa: oceBas Harpyska, pacxos byposoro
pacTBopa, nepenag AaBAeHWsA U 4YacToTa BpaLeHUsa BYpUIbHOM KOTOHHBI.

2. MNpu nogbope pexkmma bypeHUs HeobX04MMO YYUTbIBaTb TEXHUYECKUE XapPaKTEPUCTUKN KOHKPETHOTO
ABuratensa, napameTpbl A0/I0Ta U reosiorMyeckme yCnoBuA; YHUBEPCAsibHble 3Ha4YeHMA 6e3 TaKol NpoBepKu
NPUMEHATb He creayer.

3. M3meHeHWe 4acToTbl BpalleHWA Bana M nepenaga AaBNEHUA MOXKET CAYXWUTb OCHOBaHMeM AnA
NMOBTOPHOM OLEHKM PEXMMA, HO [O/IKHO aHAaIM3NPOBATLCA BMECTE C APYTMMU U3MEPAEMbIMU NapameTpamu.

4. Mbl paccmatpmBaem B3 u OypuabHYHO KOMOHHY BMECTe, Kak OAHYy cucTemy. TakoM noaxon He
pa3pbiBaeT WMX B3aMMOZENCTBME Ha 4acTM M MNO3BO/AET MOJHEee y4yecTb AMHAMWMKY — a 3HauuT, TovHee
CKOPPEKTUPOBATL PEXUM BypeHus.
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r. Awxabag, TypKMeHUCTaH

MHTEHCUOUKALIMA NPOLLIECCA KOHAEHCALIMU B COZTHEYHbIX ONPECHUTENAX

AHHOTauuA

MHTeHCMd)VIKaLI,VIFI npouecca KoOHAeHCaLMN B COJIHEYHbIX OnpecHUTeNnAx AsaAeTca oAHUM U3 KNHYEBbIX
HanpaB/eHM NoBbllweHMA obwen 3pPeKTUBHOCTU YCTaHOBOK A1 MOJIYYEHUs NPECHOM BOAb! U3 COMEHbIX UK
3arpA3HEeHHbIX UCTOYHUKOB. B ycnoBuAx rnobanbHoro gedbuumta BOAHbIX PECYPCOB U U3MEHEHWUS KAnMmaTa
COJIHEYHas AUCTUANALUSA TNpUBJEKaeT Bce 6osbliee BHUMaHWE wWccaedoBaTenen 6Gnarogapss CBOew
9KOIOTMYECKOWN YMUCTOTE M aBTOHOMHOCTU. TpaANUMOHHbIE CONHEYHbIE ONPEeCcHUTeNN 061a4at0T OTHOCUTENBHO
HM3KOW NPOU3BOANTENLHOCTBIO, YTO BO MHOrOM 06YC10B/IEHO MeAeHHbIM NpoTeKaHMeM $a30BbIX NepPexoa0B
Ha BHYTPEHHMX NOBEPXHOCTAX OrPaKAatoLmnX KOHCTPYKUMIA. MoaepHM3aLumMa U YCKOPEHUE OCaXKAeHMA BOAAHOTO
napa no3BOJIAIOT CYLLECTBEHHO YBE/NMYUTbL CYyTOUHbINM BbIXOZ rOTOBOM NPOAYKUUN 6e3 AONOSHUTENbHBIX 3aTpaT
[0pPOroCToALLEN SINEKTPUYECKOMN IHEPTUM.

Kntouesble cnosa:
COJIHLE, ONPECHUTEb, KOHAEHCALMA, UHTEHCUDUKALMA, TENIOMACCOOOMEH,
HAHOMOKPbLITUA, UCNApPEHWE, NPecHas BoAA.

dusnyeckas npmposa paboTbl KNACCMYECKOTO COIHEYHOTO OMPECHWUTENA OCHOBaHAa Ha ecTeCTBEHHOM
WUCNAapeHUN KUOKOCTM NOJA BO3LENCTBMEM COJIHEYHOM paguMauMuM W nocnegylowelt  KoHAeHcaunm
06pa3oBaBLIerocA Mapa Ha BHYTPEHHEN CTOPOHe MNPO3PaYHOro MOKpbITUA. OAHAKO 3HAYUTENbHasA 4acTb
TENJIOBOW 3SHEPrMM TEPSAETCA B OKPYMKalowylo cpeay yepe3 OOKOBble CTEHKM M OCHOBaHWE YCTAHOBKW, 4TO
CHUMKAEeT ABWKYLLYIO CUMAY Mpouecca macconepeHoca. [na NpeoaosieHUs 3TUX OrpPaHUYEHUI WHXKeHepbl
pa3pabaTtbiBalOT pPasNMYHble MeToAbl aKTMBHOMO WM NACCMBHOMO BO3LEWCTBMA HA TenjaomMaccoobMeHHble
XapaKTepuUCTMKM annapata. Ocoboe BHMMAHWE yAeNnAeTcA COKPALLEHMIO TEPMUYECKOro COMPOTMBAEHMSA Ha
rpaHuue pasgena gpas razoobpasHoOM 1 KUAKON cpea.

KntoueBbim pakTopom, onpeaenatolmm MHTEHCUBHOCTb KOHAEHCALMM, BbICTYNAET TEMMNEPATYPHbI Hanop
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MeXay HarpeTol BOAAHON OaHel M OXNarKAaemblM BHELWHWMM BO3AYXOM CTEKAAHHBLIM WAW MOAUMEPHbIM
Kynosom. Yem Bbile pasHMUA TEMMEPATYP MEXAY WCNapAloWenca XUAKOCTbIO M KOHAEHCALMOHHOM
NoBEPXHOCTbIO, TEM BbiLe CKOPOCTb OCAXKAEHUA Kanenb Bnarn. CosaaHune ycnosuin ans s¢pGekTMBHOro 0TBoAa
Ten/ia OT BHELWHEN CTOPOHbI MOKPbITUA NO3BOAET NOAAEPKMBATD ONTUMANbHBIN FPAANEHT TEMMNEPATYP BHYTPU
pabouyero NpocTpaHCTBa. ITO AOCTUrAETCA KaK 3a CYET eCTECTBEHHOIO 064yBa BETPOM, TaK U NyTEM NPUMEHEHUSA
LONONHUTE/IbHBIX CUCTEM OXNAXKAEHUA.

JKonornyeckaa 6e30MacHOCTb M MONAHAA HE3aBUCMMOCTb OT MCKOMaemMblX BWAOB TOMAMBA AenatoT
MOZEPHU3UPOBAHHbIE CONHEYHbIE ONPECHUTENN BaXKHENLIMM 3/1EMEHTOM YCTOMYMBOIO Pa3BUTUA 3aCyLUIMBbLIX
TeppuTopmin. OTCcyTCTBME BpeaHbIX BbIBPOCOB B aTMochepy M yTUAN3aALMA CONEBOrO KOHLEHTpaTa 6e3 yuwepba
ONA  OKpy)Kalolen cpefbl COOTBETCTBYIOT COBPEMEHHBIM MEXKAYHAPOAHbIM 3KONOTMYECKMM CTaHZApPTaM.
Pa3BuTHE TaKMX TEXHOMOrMM crnocobcTByeT pelleHuto rnobanbHoi npobiembl HEXBATKM MUTbEBON BOAbl B
pa3BUBAOLLMXCA CTPAHaX.

CyLLecTBEHHbIM TEXHOJ/IOTMYECKMM MPOPLIBOM B AAHHOW 0611acTM CTano BHeApPeHME MOBEPXHOCTHbIX
MoAMPUKAUMIA U cheumanbHbIX NOKPLITUIN € 3aA4aHHBIMU TMAPOPUNBHBIMU UAK TMAPOGOBHBIMU CBOMCTBAMM.
rmapodunbHbie NMOKPbLITUA CNOCOOCTBYIOT 06PA30BAHMIO CMIOWHON TOHKOM NAEHKW BOAbl, KOTopasa 6biCcTpo
CTEKAeT MO HaK/JOHHOW MOBEPXHOCTM B cOOpHble Kenoba, He co3gasas MPEnsTCTBMIA A1A NPOHWUKHOBEHMA
COJIHEYHbIX siyyeit. C gpyroi cTopoHbl, cyneprnapodobHbie NoOBEePXHOCTU obecneynBatoT bbICTPoEe CKaTbiBaHUE
Kanesib 338 CHeT MMHUMM3ALLIMKN CUAT aare3nmn, 4To TaK»Ke NpeaoTBpaLlaeT paccemBaHMe CBeTa C/I0eM KOHAeHcaTa.
BbI60op KOHKPETHOIO TMMA NOKPbITUA 3aBUCUT OT KOHCTPYKTUBHbIX 0COBEHHOCTEN KOHKPETHOIO ONPECHUTENIbHOTO
yCTpOWMCTBa.
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YCTPOMCTBO ANA PETUCTPALMN UHTEHCUBHOCTU TOPMOXEHUA ABTOMOBWUAA C LE/IbIO
NPOrHO3NPOBAHUA PECYPCA TOPMO3HbIX KOZTOAOK

AHHOTauuA
PaccmoTpeHa npobnema Henpeackasyemoro WU3Hoca TOPMO3HbIX KONoAOK. lMpeanolkeHa KoHuenuus
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ycTpoiicTBa Ha 6ase MWKPOKOHTponnepa, akcenepometpa W Bluetooth-mogyna ana  pernctpauunu
MHTEHCMBHOCTU TOPMOXKeHUA. OnncaH MeToA pacyeTa paccesHHOM sHepruu. [JokasaHa A0CTaTOYHasA TOYHOCTb U
NPOCTOTa peanm3aLnmn peweHns 4na NporHo3MpoBaHNA pecypca KONoaoK.
Kntouesble cnosa:
TOPMO3Hble KONOAKK, U3HOC, akcenepomeTp, Bluetooth, anarHoctnka asTomobuns,
pacceAHHanA sHeprusa, NPOrHo3MpoBaHMeE pecypca.
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DEVICE FOR REGISTERING CAR BRAKING INTENSITY TO PREDICT BRAKE PAD LIFE

Annotation
The problem of unpredictable brake pad wear is considered. The concept of a device based on a
microcontroller, accelerometer, and Bluetooth module for registering braking intensity is proposed. The method
for calculating dissipated energy is described. Sufficient accuracy and simplicity of implementation for predicting
pad life are proven.
Keywords
Brake pads, wear, accelerometer, Bluetooth, vehicle diagnostics, dissipated energy, resource prediction.

BeepeHue

HapeKHOCTb TOPMO3HOM CUCTEMbI ABASETCA KPUTMYECKMM (akTopomM 6e30MacHOCTU  A0POMKHOTO
ABVKeHUA. TpaAnLMOHHBIM Noaxoa K 06CNyKMBaHMIO TOPMO3HbIX KONOAOK OCHOBAH Ha perlaMeHTHOM npobere
WX BU3YaJIbHOM OCMOTPE, YTO HE YYMUTbIBAET PeasibHbli CTU/Ib BOXAEHUA M YCNOBUA 3KChayaTaumn. AHanaus
HAy4YHOM NMTepaTypbl NOKA3bIBAET, YTO M3HOC GPUKLMOHHbBIX MaTePMasIoB HANPAMYHO KOPPEAUPYET C SHEPTUEN,
pacceMBaemMon Npu TOPMOMKEHUMU. DHEepProMexaHUMYeckMin noaxon, K MOAeNUpPOBaHMIO 3TOro npouecca 6bin
npegnoxeH B ¢yHOaameHTanbHbix pabotax A.C. [poHWKOBa, rAe 3a/I0XKeHbl OCHOBblI MPOrHO3MPOBAHMSA
[ONTOBEYHOCTM COMPAXKEHWI HaA cTaguuM npoektMpoBanus [1]. CylwecTByloline nNaTeHTbl, Hanpumep,
US20140222298A1, noaTBep»KA4aAOT BO3MOXKHOCTb MCNO/Ib30BAHMA aKCENEPOMETPOB ANA OLEHKU 3amegneHnsa
W pacyeTa usHoca [2].

Uenbto gaHHoM paboTbl ABAAETCS 0OOCHOBaHME TOYHOCTM WM NPOCTOTbl Peannsaummn ycTpoicTea Ans
perncrTpauum napameTpoB TOPMOXKEHUA Ha Base AO0CTYNHbIX KOMMOHEHTOB.

1. ApxuTeKTypa 1 NPUHUMN paboTbl yCTPONCTBA

Mpeanaraemoe yCTPOMCTBO COCTOUT U3 TPEX OCHOBHbLIX MOAY/IeN: AaTUMKA 3aMeaNleHuns (aKcenepomeTp
MPU-6050), muKkpoKoHTponnepa (ESP32) n moaynsa 6ecnpoBoaHoM cBA3U. BakHO OTMETUTb, 4To cam 4mun MPU-
6050 He copepKuUT BCTpoeHHOro Bluetooth — 310 MCKAOUMTENBHO AATYMK YCKOPEHUA U rMpockon. OgHaKo npu
MCNONb30BaHUM MUKPOKOHTpoanepa ESP32 Heobxoammoctb B oTaenbHom Bluetooth-moayne otnagaer,
nockosibky ESP32 06beguHAeT B 04HOM Ynne BbluMcauTenbHoe agpo, moayns Wi-Fi 1 moaynb Bluetooth (Classic
1 BLE). 9To no3BonsieT ynpocTUTb CXeMy YCTPOMCTBA U CHU3UTb €ro CTOMMOCTb. B cyyae ncnonb3osaHua Arduino
UNO notpebyeTca BHewHMn Bluetooth-moaynb, Hanpumep HC-05.

YCTPOMCTBO MOAYYAET CUTHAN O Hayasne TOPMOXKEHUA OT LENU CTON-CUrHANOB aBToMobuAA. Kak TonbKo
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CTON-CUTrHAN aKTUBUPYETCA, MMKPOKOHTPOIIEP HAYMHAET 3aMNMNCb AaHHbIX C aKCENEePOMETPA C BbICOKOI YacTOTOM
(He meHee 100 l'y). Cxema ycTpoiicTBa NpuBegeHa Ha pucyHKe 1.

Iens cron-curxanos (12 B) »| Jenurens Hanpspkenus (12B — 3.3B)

CHrHaI TOPMOKCHIS

ESP32 Cwmaprdon (TIpunoxkenne)
MPU-6050 Muxpokontpoiep « CHop TaHHBIX
[PC——> + O6paboTKa TaHHBIX —Bluetooth—»| P JAHHE
Axcenepomerp + ['mpockon * Pacuer RUL
* Ounprpanms
. Bu‘syauu;auun
* XpaHeHue

Iluranue 3.3 B

PucyHok 1 — CTpyKTypHas cxema YCTPOCTBa perucTpaumm TopmoxKeHua
NcToYHMK: pa3paboTaHo aBTOpOM

2. MeToguKa pacyeta pacceaHHOM 3Heprum

OcHOBHas Hay4yHas LEeHHOCTb YCTPOMCTBA 3aK/IIOYAETCA B BOSMOMKHOCTU pacyeTa SHeprnmn, paccesHHom
Nnpyv TOPMOXKEHMU. 15 3TOro UCNONb3YETCA KNACCUYECKOe YpaBHEHME MEXaHUKKU. dnemeHTapHas aHeprus dE,
pacceaHHas 3a MHTepBan BpeMeHu dt, paccunTbiBaeTcs no ¢opmyne:

dE=m-a-v-dt @9
rae m — macca aBTomobuns, Kr; a — NpoAo/ibHoe 3aMmed/ieHune, M/c%; ¥ — MrHOBEHHasA CKOPOCTb
asTomobuna, m/c.

O6bwan sHeprMa 3a OAHO TOpMOXKeHWe E Haxogutca nyTem WHTErpuMpoBaHUS (CyMmMMpPOBaHMA)
3N1eMeHTapHbIX SHEPTUI 32 BPeMA TOPMOXKeHUA. [1nAa NOBbIWEHMA TOYHOCTU OLEHKM CKOPOCTU U UCMOJIb3yeTcA
KOMMNJieKcHasA 0bpaboTKa gaHHbIX akcenepomeTpa (Hanpumep, c Nomolubio ¢uabTpa KanmaHa) Man gaHHble
GPS-moayna cmapTtdoHa.

OCHOBHbIe€ KOMMNOHEHTbI YCTPOMCTBA M MX XapaKTEPUCTUKM NpuBeaeHbI B Tabanue 1.

Tabanya 1
KOMNOHEHTbI yCTPOMCTBa 1 X GYHKLUMM
KomnoHeHT Mogenb DyHKLUNA
MUWKpOKOHTpOINEP ESP32 Cbop, obpaboTKa gaHHbIX 1 Bluetooth-cBasb
AkcenepomeTp MPU-6050 M3mepeHune NpoaoabHOro 3ameaneHunsn
Mogaynb cBA3M Bluetooth (BcTpoeH B ESP32) MNepenaya AaHHbIX HA CMapTHOH

McmoyHuk: paspabomaHo aemopom

3. AHann3 TOYHOCTM M NPOCTOTbI peasn3aumm
AHanM3 MOrpelwHOoCTEN MOKa3blBAeT, YTO OCHOBHbIMM WCTOYHMKAMKM OLWKMOBOK ABNAIOTCA LIYM
aKcenepomeTpa M HETOYHOCTb OLUEHKM Maccbl aBTomobuna. OAHaKo, COracHO WccaefoBaHMAM, OLWMOKa
namepeHuna yckopeHus ana MPU-6050 mosKeT bbITb cBeaeHa K meHee Yem 10% npu npaBuAbHOW Kannbposke m
dunbTpaumm [3]. MaTemaTmyeckne mMoLenun, OCHOBaHHbIE HA HAKOMAEHUM SHEPI1K, NO3BONAIOT NPeACKa3blBaTb
M3HOC C OTKJOHEHWEeM Bcero 3-5% OT aKCNepUMeHTaNbHbIX AaHHbIX [4].
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MpocTtoTa peannsaumm obycnoBAEHA UCNOAb30BAHMEM LUMPOKOAOCTYMHbIX U HEAOPOTMX KOMMOHEHTOB.
Ncnonb3oBaHme BcTpoeHHoro B ESP32 Bluetooth-moayna nossosser nepesaBaTb HaKOMAEHHble AaHHble Ha
CMapTHOH, rae oHM MOryT 6biTb 06PaboTaHbl MOBUABHBIM NPUAOKEHNEM A1A pacyeTa OCTaTOYMHOro pecypca
konoaok (RUL) no dopmyne:

Wlimit - Wtotal
RUL = ——— (2)
Wavg
rae Wiimir — npeaenbHbiit U3Hoc Konoakn (Mm3); Wy,rq — HaKOMAEHHDbIM M3HOC Ha TeKYLWMIA MOMeEHT (MMm3);
Wavg — CpeaHui usHoc B AeHb (Mmm3/peHsb).

3akntoueHune

MpeanoxeHHoe YCTPOICTBO ABNAETCA MOAHOCTbIO peannsyembiMm M 061afaeT A0CTaTOUYHOM TOYHOCTbIO
O/17 NPaKTUYEeCKoro npumeHeHusA. Mcnonb3oBaHWe akcesnepomeTpa WM CUrHasna CTOM-CMIHa/Mo0B MO3BOASET
3G PEKTUBHO BbIAENATL NMPOLECC TOPMOMKEHMA U PACCUUTBLIBATL PACCEAHHYIO IHEPTUto. POCTOTa KOMMOHEHTHOM
6a3bl AenaeT yCTPOMCTBO AOCTYNHbIM A/ MACCOBOrO BHeApeHusA. [lpakTUYecKkas 3HAYMMOCTb pPaboTbl
3aK/1l0MAETCA B Nepexoe OT NIaHOBOM 3aMeHbl TOPMO3HbIX KOMIOAOK K MPOrHO3HOW, OCHOBAHHOM Ha peasibHOM
HarpysKe, YTO CHUXKAET 3aTpaTbl Ha 06C/YKMBAHME U NOBbIWAET 6€30MacHOCTb.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
1. MNpoHunkos, A.C. NMapameTpuuyeckan HagexHocTb malunH / A.C. MpoHnkos. — M.: U3g-8o MITY um. H. 3.
BaymaHa, 2002. — 559 c. — ISBN 5-7038-1996-2.
2. Patent US20140222298A1. Systems For a Shared Vehicle. Publ. 14.08.2014.
3. Jensen, K. M., & Santos, I. F. Estimation of brake pad wear and remaining useful life from fused sensor system,
statistical data processing, and passenger car longitudinal dynamics // Wear. 2024. Vol. 538-539. P. 205220.
4. Analytical Model for Prediction of Friction Materials Durability Based on the Braking Energy Dissipation // SAE
Technical Paper. 2016. No. 2016-36-0400.

© TepaceHkoB A.C., 2026

YAK 622.24
Emawesa 3.A.
MarmcTpaHTka 2 Kypca YIHTY,
r.Yéa, PO
HayuHbiit pyKoBoguTtenb: Cadpaingep A.U.
KaHampaT TeXHUYEeCKUX HayK, AoueHT Kadeapol BHIC, YTHTY,
r.Yéa, PO

CPABHUTE/IbHbIA AHANIU3 HATPY30K HA NOABEM BYPU/IbHOM KONNOHHbI ANA ABYXKO/NOHHOWM
N TPEXKO/IOHHOWM KOHCTPYKLMM CKBAMWH

AHHOTauuA
B gaHHOM paboTe BbINOJIHEH CPAaBHUTENbHbIA aHa/IM3 Harpy3oK Ha Nogbeém OypuIbHOM KONOHHLI And
AByxKonoHHoOW (2KK) u TpéxkonoHHon (3KK) KOHCTpyKumii Ha npumepe 13 ckBaxkuH [Mpuobckoro
MeCTopoXaeHuA. Pacyétbl npoBedeHbl AN pacTBoOpa Ha Yr/ieBogOpPOAHON OCHOBE MpPU OAMHAKOBbIX
KoadPpuumeHTax TpeHuss B ob6cakeHHOM M OTKPbITOM CTBOJIe. YCTaHOB/MEHO, YTO Bec Ha nogbém ana 3KK
npesblwaeTt 2KK B cpeaHem Ha 11,7% ana sKcnayaTauMOHHOM KOJIOHHbI U Ha 6,1% ans xsoctoBuKa. CaenaH
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BblBOg, 00 3PPEeKTUBHOCTM NpPUMEHEHUs KOHCTPyKumm 2KK B CBS3M NPOXOAMMOCTM MO HaArpyskam Ha
obopynoBaHue. Mcnonb3oBaHne KOHCTPYKUUM 3KK MoXKeT ObITb TEXHO/IOFMYECKM Heobxoanma ansa nepekpbitua
HEeYCTOMUYMBOMN ANbIMCKOW CBUTbI, YTO TpebyeT KOMMNIEKCHOIO NoAxoAa B BbIGOpe KOHCTPYKLUUM.
Kntouesble cnosa:
ropusoHTasbHOEe bypeHue, Bec Ha NOAbEM, ABYXKONOHHAA KOHCTPYKLMA CKBaXKMHbI, TPEXKO/IOHHAA
KOHCTPYKUMA cKBaXKUHbI, 2KK, 3KK, npomeKyTo4YHasa KONOHHA, CTPOUTENLCTBO CKBAXKMH,
MpnobcKkoe MecTopoXKaeHUs, AnbiIMcKasa cBuTa.

CoBpemeHHas HedTerasoBas 0TPac/1b Pa3BUMBAETCA B YC/IOBUSAX NOCTOAHHOIO YKecToueHUs TpeboBaHUM K
30 PEKTUBHOCTM M IKOHOMMYECKON LLeNecoobpasHOCTN BypeHMA CKBaXKMH. 3HAuMTeNbHAA 4acTb OCTAaTOYHbIX
3aMacoB yr/i1eBoOAOPOAOB HaXOOUTCA B C/IOXHbIX F€0JIOTMYECKMX YC/IOBUAX: 30HaX C aHOMasibHO BbICOKMM
NAacToBbIM AAB/IEHUEM W TPYAHOU3BIEKAEMbIX KONNEKTOPOB. TpaaULMOHHbIE MHOTOKO/IOHHbIE KOHCTPYKL MU
CKBa’KMH 3a4aCTyH0 OKa3bIBatOTCA U3ObITOYHO METANNTIOEMKMMU U NPUBOAAT K YAJMHEHUIO LMKNA CTPOUTENLCTBA
CKBaXXUHbI, YTO HECET 3a cobol yBennyeHne ctommoctn [1]. B KayecTBe TEXHOMOMMYECKOTO peLleHns AaHHOro
Bbl30Ba BbICTyNM/Aa pa3paboTka M NpUMEHEHWE ONTUMU3UPOBAHHBIX KOHCTPYKUNI — OABYXKONOHHOM (2KK) n
TpéxkonoHHou (3KK).

[BYXKONOHHaA KOHCTPYKUMA CKBaXKUHbI NpeacTaBnifaeT coboi CKBaXKUHY, COCTOALLYIO U3 ABYX 06cagHbIX
KOJIOHH, Yalle BCero — HarnpasieHus (MNM KOHAYKTOpa) U KOMOMHMPOBAHHOM 3KCMNAYyaTaUMOHHOM KOJIOHHDbI,
CNycKaemol 04HOBPEMEHHO C XBOCTOBMKOM.

TPEXKONOHHAsA KOHCTPYKLUMA BKAOYAET HanpaB/ieHne (AU KOHAYKTOP), MPOMEXYTOUHYIO (TEXHUYECKYIO)
M 3KCNAYaTaUMOHHYIO KOJIOHHbI WU MPUMEHAETCA, KaK NpaBuao, B 60/7€e CNOXKHbIX FOPHO-Fe0/1I0rMYecKnx
YCNOBUAX.

OTANYUTENbHbIMM  CBOWMCTBAMM ABAAIOTCA NOCagKa 6alWMakoB 3KCMNyaTaLUMOHHOM KOJIOHHbI U
nUcnonb3yemble AMameTpbl 06caHbIX KONOHH (Tabanupl 1 1 2).

Tabnnuya 1
OtnnuunTenbHble cBoncTea 2KK

HanpasneHue 80/80 245
Ha 50 m Bblilwe nepBoro TpaHsuTa (HoO He rny6ske 2390 m no
TVD)/makcumym 2750 m
XBOCTOBUK 4500 m ans PBO, no 4700 m oA NpAMOiI 3MYNbCUK KombuHMpoBaHHbIN 127/114

JKCNayaTaLMOHHAA KOIOHHa 178

Tabnnya 2
OTnAnuuTenbHble ceolictea 3KK.

HanpasneHue 80/80 324
KoHaykTop 1350/1500 (uTo HacTynaer paHee) 245
JKCNayaTaLMoHHAsA KOIOHHa no 3300 178
XBOCTOBUMK 00 4500 m gns PBO, oo 4700 m gns npamMoin aMmyibCum 114

B coBpemeHHOWM npakTnke KOHCTpyKUnn 2KK 1 3KK npumeHAtoTcAa B HECKO/IbKMX KNHOYEBbLIX PErmoHax —
3anagHas Cnbupsb, BoctoyHas Cnbupb, PecnybivKka BawkopTocTaH 1 paitoHbl KpaliHero Cesepa.

OCHOBHOW pervoH, rae AaHHble BUAbI KOHCTPYKLMIA NoAyYnamn Hanbonee WMPOKOe pacnpocTpaHeHne —
3anagHasa Cubupb [2,3]. UMeHHO 34ecb cocpefoToYeHbl 3HAKOBblE MPOEKTbI, KOTOPble OMNpenennuIn BEKTOp
pPa3BUTUA ITUX TexHonornn. MpuobcKkoe MecTopoXKAeHWe CTafo OAHMM M3 nepBblX, rae 6Gblna BHeapeHa
OBYXKOJIOHHAA KOHCTpYKuma. MmeHHo 3pecb, B HOKHOW 4acTu [PMOBCKOrO MeCTOpPOKAEHWMS, B 30HAX C
nepemMeHHbIM MAcTOBbIM AaBieHUeM, BObliM MNOCTPOEHbI MepBble BbICOKOTEXHONOTMYHbIE TOPU3OHTa/IbHbIE
CKBaXXMHbl C KOHCTpyKumelh 2KK — ux ocBoeHue Obino OPUEHTUMPOBAHO Ha BOBJEYEHWE B Pa3pabOTKy
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TPYAHOM3BAEKaeMbIX 3aNacos.

B MNMpnpasnoMHOM MeCTOPOKAEHUMN, OTIMYAIOLLENCA HU3KOWM CTENEHbLIO BbIPAaOOTAHHOCTM 3aMacoB, TaKKe
MCNONb3yeTCA KOHCTPYKUMA 2KK.

HuBaranbckoe, Mmunopckoe w TeBAMHCKO-PYCCKMHCKOE MECTOPOMKAEHUS CTanuM NJoWaaKkon ans
TPEXKONOHHOW KOHCTPYKLMN. CKOpOCTb BypeHna rOpU30HTaNbHbIX CKBaXKUH 34eCb BbIPOCaA NOYTM B ABa pasa.
TpEXKONOHHAA KOHCTPYKLUMSA 0O6bIMHO NPUMEHSETCA AN1A CKBAXKUH rnybunHon 6onee 4500 m Npy HAIMYUK Fa30BbIX
rOpM30OHTOB C aHOMa/IbHO BbICOKMM MACTOBbIM AaB/NeHUEM B HUMKHEN YacTu paspesa.

B BbIHranypoBCKOM MECTOPOXKAEHUN NPUMEHALOTCA KOHCTPYKUMKM Kak 2KK, Tak n 3KK.

TakMm 06pasom, 3anagHOCUBUPCKME MECTOPONKAEHUSA HE TO/IbKO AEMOHCTPUPYIOT 3PPEKTUBHOCTb
MCNonb3oBaHMA KOHCTpyKunii 2KK 1 3KK, HO 1 3a4at0T HanpaBAeHMA NX AaNbHENLEro COBEPLIEHCTBOBaHMA [4].

B naHHOM paboTe npmuBenéH pacyET Harpy3oK Npu packyctoBke 13 ckBarKMH aaa KOHCTpyKumin 2KK n 3KK
Ha npumepe Mprobckoro mectopoxaeHma. Ha pucyHke 1 npeaoctaBneHa cxema pasmeLlleHns 13 CKBaXKMH Ha
KycToBOM nnowagke (Bua csepxy). PacyéTbl BbIMNO/HEHbI B nporpammHom Komnnekce WellPlan. Mpodunb
CKBAXXUH — C TOPN30HTA/IbHbIM OKOHYAHUEM.

PucyHok 1 — Cxema pasmelleHuns 13 cKBaXKMH Ha KycTOBOW nnoliake (Bua ceepxy)

55


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

Nutonornyecknii paspes MpMobBCKOro MecToOPOKAEHUA XapaKTEPU3YeTCcA CAOXKHBIM U HEOAHOPOAHbLIM
CcTpoeHnem. B reonornyeckom paspese npeobnagatoT  TeppUreHHble  OTNOXEHWS, NpPeACTaB/eHHbIe
HepaBHOMEpPHbIM MepecsanBaHMeM NecYaHMKOB, aEBPOINTOB, aprUAIMTOB U [IUH. MPOAYKTUBHbIE TOPU3OHTDI
(8 yactHoct, nnactbl rpynnbl AC10-AC12) cnoeHbl NPEUMYLLECTBEHHO aNeBPUTUCTBIMU MEecYaHUKaMn C
HU3KMMK  PUNBTPALMOHHO-EMKOCTHBIMK cBOMCTBaMU. Haunbonee CNOXHbIM MHTEPBAZIOM C TOYKM 3pEHUsA
NPOBOAKM CTBOJa ABAsieTCA ANbIMcKan cBUTA. [IMHUCTbIE OTNIOXKEHUA ANbIMCKOM cBUTbI (MHTepBan 1800-2000 m)
CKNOHHbI K MpoTepe CTBOJIA, OCbINAM M obBanam, YTo BEAET K CY)XEHMIO CTBOMA, MOCAAKAM M 3aTAXKKAM
6YpUABbHOM KONOHHbI U MPUXBATAM MHCTPYMEHTA.

BbiwenepeyncaeHHble AUTONOFMYECKME OCODEHHOCTM pa3pe3a HanpPsAMYIo OnpeaensatoT HeobXxoaAMMOoCTb
ONTMMU3NPOBAHHOIO NOAX0AA K BbIGOPY KOHCTPYKLMM CKBAXKMHDI.

Uenb paboTbl — BbINOAHUTbL CPAaBHUTE/IbHYIO OLEHKY Harpy3oK Ha nofbém OypuIbHOM KOMOHHbLI ANA
OBYXKOJIOHHOM U TPEXKONIOHHOW KOHCTPYKLUMIA 13 cKBaXKMH MPUobCKOro mectopoxkaeHus.

B KaKaom M3 ABYX PacYy€TOB MCNOJ/Ib30BaHbl PasHble MHTEPBAsbl YCTaHOBKM BGalUMaKoB M AMaMETpbI
06cagHbIX KONOHH. PAcyéTbl BbINOJHEHDbI 418 TNYOUHbI Pa3MeLLEHNA SKCMYaTaUMOHHOM KONOHHbI AMAaMETPOM
178 mm n ana npoeKTHoro 3abos nepes cnyckom XBOCTOBMKA AnameTpom 114 mm. Bce pesynbTaTbl pacyEéToB Mo
ABYM 3aKAt04UTE/IbHBIM peicam NpeacTaBieHbl B Tabavuax 3 n 4.

B oboux cayyaax pacuy€rbl BbLINOAHEHbI ANA pacTBOpa Ha yrnesoaopoaHoi ocHose (PYO). [Ana
3KCNIYyaTaUMOHHOM KOJIOHHbI KO3OOUUMEHTbI TPEHMA B OBCaZHOM KONOHHE W OTKPLITOM CTBOAE MPUHATHI
pasHbiMn 0,25/0,35 cooTBeTcTBEHHO. [119 XBOCTOBMKA AaHHble KO3ddurumeHTbl npuHaTol 0,3 1 0,4.

Tabnunua 3
CBOAHbIN PacYET Harpy3oK NpM NCMOIb30BAHUN KOHCTPYKUMK 2KK.
CmeweHue Bec Ha nogbém be3
- AsnmyTt
Homep BepTuKanbHbI1 OTHOCUTE/IbHO LMPKYyNAaLMmn
3abypuBaHua, Lienb
CKBaXKUHbI Y4acToK, M roa CcO6CTBEHHOrO YCTbA, (sKcnnyaTaumoHHas
PaA M KONOHHA/XBOCTOBMK), T
T1 781.02
1 1480 135.34 T 1779.47 113 /101.5
Tl 1439.47
2 320 120 T 232733 127.5 /110
T1 1480.79
128.5/11
3 300 0 T3 2097.08 /80
T1 364.01
4 2 .64 123/1
320 36 T3 879.16 S/
Tl 654.9
5 700 294.43 T 160778 116.5 /99
Tl 1527.25
6 260 67.89 T 222373 124 /110
T1 1399.41
2 105. 128.5/116.
7 70 05.33 3 195182 8.5/116.5
T1 1266.69
8 310 80 T 9377 56 114.5/99.5
Tl 1146.37
9 260 350 - 1363.53 126 /114.5
T1 1550.46
1 12 126 / 106.
0 300 0 3 2602.14 6/106.5
T1 1713.27
11 2 11 1245/ 1
60 0 T3 2223.56 B0
Tl 988.41
12 280 0 - 1509.66 127 /112
T1 853.41
13 260 118.23 = 130279 126.5/111.5
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Tabnuua 4
CBOAHbIN PACYET HArpy30K NP UCNONb30BaHMN KOHCTPYKUuK 3KK.
CmeweHue Bec Ha nogbém be3
o A3umyTt
Homep BepTukanbHbIn OTHOCUTE/IbHO UMpKynauum
3abypuBaHus, Lienb
CKBa*XUHbI Y4acCToK, M e cobCcTBEHHOrO ycCtbA, (3KCI‘II1yaTaU,MOHHaﬂ
PaA M KONOHHA/XBOCTOBMK), T

T1 785.82

1 1380 16.97 — R 119.37 / 100.33
T1 1439.47

2 300 65 3 2319.08 138.54/ 116.33
T1 1584.69

3 230 67.06 = e 138.73/118.53
T1 364.01

4 280 3.14 — ok 146.86 / 116.59
T1 577.44

5 350 292.82 = ol 127.65 / 106.45
T1 1561.87

6 250 71.79 = TG 138.43/116.18
T1 1576.92

7 200 80.02 S 5269.60 139.23/120.10
T1 1142.63

8 250 49 3 22263 134.59 / 108.45
T1 1482.9

9 230 0 = T 143.77 / 125.14
T1 1301.06

10 300 73 = S 134.95/118.55
T1 1461.32

11 450 110 T 190,56 141.56/119.94
T1 989.77

12 300 0 = B 144.83 /114.83
T1 867.68

13 300 118 144.35/117.84
T3 1343.75

Ha ocHoBaHMK BbINOIHEHHbIX PACYETOB MOXKHO cAenaTb cneayoLine BbiBOAbI.

B xoa4e cpaBHUTENbHOrO aHaNM3a YCTAaHOB/IEHO, YTO BE/IMYMHbI HAarpy30K Ha NOLAbEM BYpPUIbHOM KONOHHbI
ONA  TPEXKONOHHOM KOHCTpyKuMM (3KK) 3aKOHOMEPHO MpPEBbIWAOT aHaNOrMYyHble MoKasaTenn Aans
OBYXKOJIOHHOM KOHCTPYKLMM (2KK) Ha Bcex paccmaTpmBaeMblx CKBaXKMHaX. JaHHOe npesblweHne obycioBaeHO
Ha/IMYMeM [AONOJHUTENIbHOW MPOMENKYTOUYHON KOJIOHHbI, YTO YBEAMYMBAET CYMMapHY maccy Tpyb M, Kak
cnepcTeue, BeC Ha NOABLEM.

KonunuyectBeHHbIV aHaNM3 NOKa3as, YTo A4S SKCMNyaTauMOHHOW KOMIOHHbI CpeHee npeBblleHne Beca Ha
noabém Ha 3KK coctasnset 11,7% (Bapbupyscb oT 5,6% 80 19,4% B 3aBUCMMOCTU OT NPodUaA CKBaXKUHBbI). Ans
XBOCTOBMKA CpeaHee NpeBbllEHME ABNSETCS MEHEE BbIPAXKEHHbIM U cocTasnneT 6,1% (o1 -1,2% go 11,3%).

MaKcMmanbHaa pasHUua 3adMKCMpOBaHA ANA CKBAXWMH C HOMbWMM OTXOLOM OT BepTUKanU u
NPOTAXEHHBIMW HaKJIOHHO-HaNpPaB/AeHHbIMM y4acTKaMu (Hanpumep, ckBaxkmnHbl No4 1 Ne8).

C TOYKM 3peHms Harpyskun Ha bypoBoe 0bopyaoBaHUE, ABYXKOIOHHAA KOHCTPYKUumA (2KK) asnseTtcs 6onee
BbIFOZHOW, TaK KaK CO34aeT MeHbLUMI BeC Ha NoAbEM. Ho OKOHYaTenbHOe pelleHne 3aBUCUT OT Fre0N0rMYEeCKNX
ycnosuid. Hanpumep, ecim HyXKHO NepeKpbITb HEYCTO  AUMBble TAWHbI ANBIMCKON CBWUTbI, TO NpPUMEHAETCA
TPEXKOIOHHAA KOoHCTpyKums (3KK), garke ecnm aTo NpMBOAUT K POCTY HarpysoK.

MpoBeAEHHbIM aHaNM3 HArpPy30K Ha NOABLEM ABAAETCA BaKHbIM, HO HE €AUHCTBEHHLIM KpUTEPUEM ANA
OKOHYaTe/IbHOro 060CHOBAHMUA KOHCTPYKLMM CKBAXKMHbI. Hapaay ¢ BeCOM Ha NoAbEM, KHOUYEBBIMU KPUTEPUAMM
npu Bblibope mexay KoHcTpyKumammu 2KK 1 3KK BbICTYnatoT KpyTALWMIA MOMEHT U CUJbl TPEHUSA, BO3HMKalOLLME
npu ABUXKEHUWU KOJIOHHbI B HAKNOHHbIX U FOPU3OHTaNbHLIX MHTepBanax crteona. CneposaTenbHO, NpPUHATUE
peleHna A0NKHO 6a3npoBaTbCcA Ha KOMM/JIEKCHOM aHa/M3e BCEX OEWNCTBYHOLLMX HArpy3OoK, a He TONbKO Ha UX
BECOBbIX XapaKTepuUCTMKax. [anbHenwee wccnefoBaHWe B 3TOM HanpasAeHUM NO3BOAUT CHOPMMPOBATb

57


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

LENOCTHYIO METOANKY BbIOOPA ONTUMANbHOM KOHCTPYKLMU A5 KOHKPETHbLIX FOPHO-Te0N0rMYecknx ycnosui [5].
Cnu1CcOK UCNONb30BaHHOM IUTepaTypbl:

1. ConoBbés A.fl. [poeKTUpoBaHME CKBaXKMH: y4yebHoe nocobue. — Yda: U3g-so YIHTY, 2020. — 166 c. — ISBN
978-5-7831-2075-6.
2. bakupos [.J1., ®atraxos M.M., Natpywes A.A., LUnpnes A.K. CoBeplueHCTBOBaHME TEXHONOIMI B 061acTK
3aKaH4YMBaHUSA cKBaXKMH Npu M3IPM // bypexune & HedTb. — 2024. — Ne11. — C.3-5.
3. TwHunatynamu P.P., Kunpees B.B., Tanumynnmu P.P., bpaskosa H.l., [ABYXKONOHHAA KOHCTPYKUMA
rOPU30HTa/IbHbIX CKBaXKMH // HedTaHoe xo3aincTeo. —2017. — Ne11. — C.34-39. — DOI: 10.24887/0028-2448-2017-
11-34-39.
4. Masyp T.B., AbgpaxmaHoB P.P, WananmHa A[. n ap. OnbiT M NEepcnekTUBbl CTPOMUTENIbCTBA Ha
MecTopoXKaeHUAX 3anagHo CMBMPU CKBaXKMH C YMEHbLUEHHbIM AMAaMETPOM JKCMIyaTalMOHHOW KOMOHHLI //
3Kcnosunumsa Hedtb MNas. — 2025. — Ne7. — C.107-111. — DOI: 10.24412/2076-6785-2025-7-107-111.
5. 9nbwabypii, M.T. C. A. KOHCTPYKUMWM CKBa*KMH W npoussoacTBo 6OypoBbix paboT Ha [lpuobckom
mectopoxaeHun / Monoaoih yuénbiid. — 2026. — Nel1 (614). — C.13-16.
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onTMMusALUA ABTOMUNOTA HOPMAJIbHOIO YCKOPEHUA METOAOM POA YACTUL,

AHHOTauuA

MNpepnoxeH MeToh HaCTPOMKM KO3pOUMUMEHTOB aBTOMMIOTA HOPMANbHOFO YCKOPEHUSA Ha OCHOBE
anroputma posa yactuy, (PSO). Kputepuii obbegmHAeT Bpems ycCTaHOBAEHUA, obpaTHbIA BbIBPOC M 3anac
yCToMunBoCTM No amnantyge. CpaBHeHMe ¢ TPALgMLMOHHBIM METOLOM BbIMOJIHEHO MOAE/IMPOBAHMEM Ha ABYX
BbICOTaX. B pacCMOTPEHHbIX YCI0BMAX NONYYEHbI MEHbLLEE BPEMS YCTaHOBEHMA U 06paTHbIN BbIBpOC, 6onblune
3anacbl YCTOMYMBOCTM M MEHbLLAsA YacToTa cpesa.

Kntouesble cnosa:
ABTOMWIOT, METOA ONTUMM3ALMMN POEM HACTUL, CUCTEMA YNPABAEHMA NONETOM;
06paTHbIN BbIBPOC; 3anac yCTOMYMBOCTU NO aMNIUTYAE.

|l. BBeaeHue

ABTONMNOT obecneuynmBaeT BbINOJHEHWE KOMaHA HaBedeHMA M [0/IKEeH codyeTaTb bbicTpoaelicTeue C
YCTOMYMBOCTbIO NPU cnydaliHbix Bo3aelicTeuax [1]. B metoae [2] ero KoadpduumeHTbl onpenenatoTca s ceAsem ¢
4YacToTOM cpesa, NOCTOAHHOW BpemMeHn U aemndoupoBaHnem cuctembl. Mpu BbiIBOAE 3TUX CBA3EN AMHAMMKKA
pyneBoro npuMBoZa HE YYUTbIBAeTCA, MO3TOMY NOAYyYEeHHble MOKasaTenuM MOTyT OT/IMYATbCA OT 3aAaHHbIX.
CnyyaliHble BO34eMCTBUA TaKKe CnocobHbl YBEANYUTL YAcTOTy Cpe3a U HapyLWKnTb ycTonumneocTb [3].
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B paboTe Ko3pdMLMeHTbl HacTpamsatoTca meTogom PSO no nokasatensam BO BPEMEHHOW M YACTOTHOWM
obnactax. O6paTHbI BbIBPOC XapaKTepusyeT Havya/ibHOE OTKJOHEHME OTK/IMKA B CTOPOHY, MPOTUBOMOJIOXKHYHO
KOMaHZe, U OTparkaeT HEMUHUMaIbHO-$a30Bble CBOMCTBA CUCTEMbI. Ero BK/IOYEHME B KPUTEPUIA HAaNPaB/IeHO Ha
YyMeHblueHWe 3Toro adpdeKTa, He ycTpaHEHHOro meToom [2]. PesynbTaTbl 060MX MEeTOA0B CONOCTABAAOTCA NO
nepexoaHbIM U YaCTOTHbIM XapaKTePUCTUKaM.

Il. Mopgenb cuctembl ynpaBieHUA NONETOM

CTpyKTypHaa cxema npusegeHa Ha puc. 1 [2]. Bxoa cuctembl — KOMaHZAa HOPManbHOro YCKOPEHUSA Nnc,
BbIXO4, — YCKOpeHue nL. JMHamMMKa rMpOCKONa YrioBOW CKOPOCTM M aKCenepomeTpa MPUHUMAETCA PaBHOWM
eauHuue.

PucyHok 1 — CTpyKTypHas cxema CUCcTeMbl yNpaB/ieHUA NoeTom [2]

OnpegenatoTca KoaddUUMEHTbI TPEX KOHTypoB obpaTtHon cBszM KR, wl u KA. Koaddpuuyment KDC
obecneymBaeT paBEHCTBO YCTAHOBUBLLETOCA YCKOPEHUA BXOAHOW KoMaHae; 6¢ n & — 3ajaHHoe M dpaKkTuyeckoe
OTK/IOHEHUs pyna, P — yron TaHraxka.

MapameTpbl EAF, WAF xapakTepusyoT gemndupoBaHMe U COBCTBEHHYIO YacTOTy 3BeHa pakeTbl, a EACT,
wWACT — pynesoro npusoga. K1 un K3 — KoapdpuumeHTbl ycuneHma 3BeHbeB mogenun; wZ u Ta BXOAAT B
nepegatoyHble pyHKUMM Ha puc. 1. Ux 3HaYeHMA npuBeaeHbl B Tab. 1. 3amMKHyTas nepeaaTodHasn oyHKuma [2]:

SZ
Kqi(1-25
_ o -KsKrwi/s 1( w%)
H(s) = 7% = Kpc. | ikt | | 2z, (1)
ne +Hoy 1424Fg,
WAF  wyp
roe
2
(1+@s+5—2>
(O] wg KO

(2)

Ho(s) = —Ko 5(1 28aF ., s? )(1 28acr, _s? >' Kpc = KaoKrwiKy'
"waF whp)\ @ACT wher
Ill. HacTpoiika meToAO0M poA YacTuUl,
MNMonorkeHne Yactuubl 3agaétca KoadpdpmnuymeHtamm KR, wl, KA. CKopocTb M NonoKeHMe 06HOBAAKOTCA NO
npasunam [4, 5]:
Viks1 = WV + ¢qrand, (pbesti’k - Xi’k) + c,rand, (gbestk - Xi,k) (3)
KXik+1 = Xig + Vigsr (4)
3pecb Xi,k n Vi,k — nonoxeHune 1 ckopocTb YacTuupl i Ha utepaumn k; pbest — eé nyywee HalgeHHoe
nonoXKeHue, gbest — nydwiee NoNoOKeHWe POA NO 3HAYEHWUIO KPUTEPUA; W — KOIDOULMEHT MHepunu; cl, c2 —

KoadPpuumeHTbl 06yyeHun; randl, rand2 € [0, 1] — cayyanHble ymcna.
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Ons Kaxpgoro Habopa BbluMcaATcA ts (Bpems yctaHoBneHua), Mu (obpaTtHbii Bbibpoc) n GM (3anac no
amnantyae). MUMHMMU3IMpPYETCA KpUTepui:

Jik = ke, + ki, + o (5)

KoadpoumumenTtnl kt, kM, kGM 3agatoT Beca nokasartenei. o 3HaYeHUIO Kputepus obHosaATca pbest
gbest, 3aTeM — CKOpPOCTb U NONOKEHME YACTUL,

MpuHaTtel N = 125 vactny, kmax = 100 utepaumin, w = 1,2 n ¢l = c2 = 2. HayanbHble NOJIOKEHUS
BbIOMpPAlOTCA CAYYaMHO B 3a4aHHbIX MHTEPBANAX, CKOPOCTM pPaBHbl HyNto. PacyéTt 3aBepwaetca nocne kmax
nTepaumii.

IV. Pe3synbtathl MOAeNMpPOBaHUA

PaccmoTpeHsb! BbicoTbl 0 1 15 240 m npu VM = 914 m/c, wACT = 150 paa/c n EACT = 0,7. NapameTpbl
MOAENN COOTBETCTBYIOT [2] M npuBeaeHbl B Tabn. 1.

Tabnnuya 1
I'Iapameprl Mmoaenn Ha AByx BbiCOTax

Mapametp Om 15240 m
wAF, pag/c 25,3398 9,9531
EAF 0,0580 0,0268
wZ, pad/c 43,2067 18,8720
Ta, ¢ 0,4571 2,3962

K1 -3,0715 -0,5595

K3 -1,8890 -0,3441

MepexoaHble XxapaKTePUCTUKM MOKa3aHbl Ha pUC. 2, YaCcTOTHble — Ha puc. 3. Moka3aTenn Kayectsa obomnx
MeToA0B cBeZieHbl B Tab. 2.

a) BbicotaO m
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1E == e b s =
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0.8+ ‘ B 0.8} / ! 1
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PucyHok 2 — MNepexoaHble XxapakTepucTnkun: a — 0 m; 6 — 15 240 m
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PucyHok 3 — inarpammbl boge: a — 0 m; 6 — 15240 m
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Tabnuua 2
CpaBHeHMe nokasaTtesien KayecTsa
MokasaTtenb Om 15240 m
MeTtopg [2] PSO MeTog, [2] PSO
Bpemsa yctaHoBAEHMS, C 1,180 0,858 1,143 0,498
O6paTtHbIi BbIBpOC, % 2,947 2,483 18,169 3,720
3anac no amnautyae, Ab 11,128 28,415 10,301 24,304
3anac no ¢ase, rpag 44,653 90,925 35,907 75,338
Yacrorta cpesa, paa/c 60,582 4,219 54,873 17,130

Mpw yBennyeHnn BbicoTbl 06paTHbIN Bbibpoc ana meToaa [2] Bospacrtaert c 2,947 po 18,169 %, a ana PSO
— ¢ 2,483 po 3,720 %. Ha obeux BbicoTax HacTponKka metogom PSO cokpallaeT Bpems ycTaHoBAeHUs (puc. 2,
Tabn. 2).

3anacbl yCTOMYMBOCTM NO amnanTyae 1 dpase 6onblUe, a YaCcToTa cpe3a MeHbLUe, Yem Ana meToda (2] (puc.
3, Tabn. 2).

V. 3aknioueHune

B paccMOTpeHHbIX YCA0BUAX HAacTPOMKa MeTodom PSO COKpaLLaeT Bpems YCTaHOBAEHUA U yBEANUYMBAET
3anacbl YCTOMYMBOCTM MO CpaBHEHWUIO C meToaoM [2]. YacToTa cpesa npu 3TOM yMeHbluaeTcA. BratoueHue
0bpaTHOro Bblbpoca B KPUTEPWUIA MO3BOAAET YMEHbWWUTb BAUAHME HEMWHWMANbHO-(GA30BLIX CBOWCTB Ha
nepexogHbli npouecc.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:
1. Jackson P. B. Overview of Missile Flight Control Systems [0630p cuctem ynpasneHuns nonétom paket] // Johns
Hopkins APL Technical Digest. 2010. 29(1).
2. Zarchan P. Tactical and strategic missile guidance [HaBegeHue TakTUYECKUX U CTPATErMYECKUX paKkeT]. Reston,
VA: American Institute of Aeronautics and Astronautics, 2002.
3. Nesline F. W., Zarchan P. Why modern controllers can go unstable in practice [[Moyemy coBpemeHHble
perynaTopbl MOryT TepPATb YCTOMUMBOCTb Ha npakTuke] // J Guid Control Dyn. 1984. 7(4). C. 495-500.
4. Arora R. K. Optimization: algorithms and applications [OnTumnsauma: anroputmbl 1 npunoxkexmal. CRC Press,
2015.
5. Vanapalli L. R. Particle Swarm Optimization Algorithm for Leakage Power Reduction in VLSI Circuits [Anroputm
poA 4acTuu, ANA CHUXeHua MouHocTn yTedek B CBUC] // International Journal of Electronics and
Telecommunications. 2016. 62(2). C. 179-186.
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DIGITAL CIRCUIT DESIGN USING AN ADAPTIVE GENETIC ALGORITHM

Abstract
Evolvable hardware (EHW) uses evolutionary algorithms to automate digital circuit design. Conventional
genetic algorithms (GAs) may converge slowly or become trapped in local optima. This paper proposes an
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adaptive genetic algorithm (AGA) that adjusts crossover and mutation probabilities during evolution. Results on
a system-on-chip platform (FPSoC) show faster convergence, fewer generations and a higher probability of
successful circuit design than the conventional GA.
Keywords:
digital circuit, evolvable hardware, genetic algorithm, adaptive genetic algorithm.

I. Introduction. EHW enables automated circuit synthesis [1-3] and the search for new structures beyond
rule-based Boolean design [4].

Genetic algorithms are stochastic search methods inspired by natural evolution [5], but may converge
slowly or become trapped in local optima. This paper introduces an adaptive mechanism for genetic operators
and compares the resulting AGA with a conventional GA on an FPSoC platform [6].

Il. Genetic Algorithm

Each candidate circuit is an individual in the population, encoded by a chromosome. Figure 1 illustrates a
representation based on a sequence of natural numbers.

The initial population, population size, genetic operators and stopping criterion are specified. Each
individual is evaluated using the fitness function:

n
f(X)=>(f;) fe{0y (1)

=

where N is the number of truth-table entries, and I is the binary comparison result.

PR 2RRRRREREE R EEE 9

Figure 1 — Chromosome representation using a sequence of natural numbers

Selection, crossover and mutation determine the evolution of the population and the performance of the
GA [6].

Ill. Adaptive Genetic Algorithm

The AGA adjusts crossover and mutation probabilities in each generation to reduce premature
convergence.

The crossover probability pc is defined as:

(pcl_pCZ)(f'_favg) .
Py — f>fag
Pe = fmax - 1:avg (2)

pc2 f<f

avg
p P N AV . o favg .
where ¢l and c2 are preset crossover probabilities; MaX js the maximum population fitness; 9 is the

mean population fitness in the current generation; and f is the higher fitness of the two parents.
The mutation probability is given by:
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(pml_pmz)(fmax_f) f>f

Pm1 —
Pm = ) 1:max - 1:avg 9 (3)

Pm2 f<f

avg

where P and Pz are preset mutation probabilities, and f is the fitness of the individual undergoing
mutation.

As described by (2) and (3), crossover and mutation probabilities decrease when population fitness
approaches a constant value or a local optimum, and increase as the population becomes more dispersed.

The best individuals are retained after each generation to preserve their genetic information, maintain
selection pressure and accelerate convergence.

IV. FPSoC Architecture for EHW

The FPGA-based EHW system is shown in Fig. 3. The AGA runs on the ARM processor and generates
chromosomes that specify candidate circuit configurations. Circuit responses are compared with the target
responses to calculate fitness. Evaluation continues for the entire population until a chromosome meets the
target requirements or the generation limit is reached.

A programmable element (PE) [7], the basic unit of the VRC, contains signal selectors and a functional
element (FE). Binary sequences stored in the processor encode each PE's functions and connections, forming a
chromosome. A lookup table (LUT) or logic function implements combinational logic; a D flip-flop implements
sequential logic. The PE functions used here are NOT, AND, OR and XOR.

Figure 2 — FPGA-based EHW block diagram

V. Results

The EHW system uses an ARM core and a VRC designed for the target circuit. The evaluation was carried
out on the Terasic DE1-SoC board shown in Fig. 3. The results were obtained from simulations performed in
ModelSim.
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Figure 3 — Terasic DE1-SoC board

Four circuit-design test cases

Circuit to be designed Ni No Nr = 2Ni Nc (= Nr. No)
4-input, 1-output parity-check circuit 4 1 16 16
1-bit binary full adder 3 2 8 16
2-bit binary multiplier 4 4 16 64
2-bit binary full adder 5 3 32 96

Table 1

Four examples were selected to illustrate the approach and compare the results obtained with the AGA
and the GA. Table 1 lists the four circuits considered. In Table 1, Ni, No, Nr and Nc denote the number of inputs,

outputs, truth-table rows and test cases, respectively.

Figure 4 — Comparison of GA and AGA convergence rates
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The results in Fig. 4 show that the AGA converges to the target circuit faster than the GA. The difference
in convergence rate becomes more apparent near the end of evolution. The AGA requires fewer generations to
design circuits that satisfy the truth-table requirements and has a higher probability of success.

VI. Conclusion

Digital circuits were designed and tested in an FPGA-based EHW system. The AGA adjusts genetic-operator
probabilities according to the current population to address slow convergence and trapping at local optima. The
reported results indicate faster convergence, a greater ability to find a global optimum and a higher probability
of successful circuit design than the conventional GA.
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MMMNOPTO3AMELLEHUE B rPAXXAAHCKOM ABUACTPOEHUU
POCCUN: NOCTUXKEHUA, NPOBJIEMbI U NMEPCNEKTUBDI

AHHOTauuA
B cTaTbe paccmaTpuBaeTCa MMNOPTO3aMELLLEHME B FPaXKAaHCKOM aBMacTpoeHumn Poccum nocne 2022 roaa.
AHanusmpytotca nporpammbl MC-21, SJ-100, Ty-214, Wn-114-300 n pgsuratenn MNA-14 v MNA4-8. OTmeyeHsbl
pe3ynbTaTbl Pa3paboTKM 0TeYeCTBEHHbIX KOMMNO3UTOB U UCNbITaHMIA aBUALMOHHOMN TEXHWUKM, a TaKkKe npobaembl
CEePUITHOro NPOM3BOACTBA, MOAEPHM3ALMM KabUH, CPOKOB cepTUdMKaLmm n cybcngmpoBaHma 3akynok. CaenaH
BbIBOJ, O ,0/IFTOCPOYHOM XapaKTepe NOJIHOrO MMMNOPTO3aMeLLEHMA U HEOOXOAMMOCTU COFTACOBAHHbIX AENACTBUM
rocyaapcrea v npoussoautenei
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Kntouesble cnosa:
MMNopTO3aMelLeHue, rpaxaaHckana aBnauma, MC-21, SJ-100, Ty-214, asurateniectpoeHue, ceptuduKkaums.

1 NocTaHoBKa Npobaemsl

CaHKkumm 2022 roga 3aTPOHYAMN KPUTUYECKU BarKHble CErMmeHTbl aBMACTPOEHMA: MOCTAaBKMU BO3AYLIHbIX
Cy[0B, ABUraTeniei, aBUOHMKN M KOMMNO3UTHbIX MaTepuanos. MNpekpaleHne coTpyaHudyectsa c Boeing u Airbus,
a TaK)Ke NPUOCTaHOBKa AencTBusA cepTudmnKkaTtoB bepmyackmnx ocTpoBoB M MpiaHaAnmM NocTaBUAKN OTpac/b nepes,
3a4a4emn, KOTopyto, No cnoBam [leHnca MaHTypOBa, «paHee He NPUXOANNI0CH pPeLllaTb HXM OAHON CTPaHE B MUpPE»
[11]. o 2022 roaa okono 740 n3 1367 Bo3AyLWHbIX cyaoB Poccum 6b1M 3aperucTpmpoBaHbl 3a pybexom. B aTmx
YC/IOBUSAX MMNOPTO3aMELLEHNE CTaN0 BOMPOCOM YCTOMYMBOCTU U AasibHEMLLIEro Pa3BUTMUA OTPAC/IN.

2 Knto4yeBble nporpammebl

MC-21. B deBpane 2026 roga PocasBmaums coobuwmna O 3aBeplIEHUN BHeApPEHUA OTeYeCTBEHHbIX
KOMMNO3UTOB B CW/IOBble 3/71eMeHTbl Kpblna [7]. B aBrycte 2026 roga nepBblit CEPUHbBIA MOJIHOCTbIO
MmnopTosamelléHHbIn MC-21 coBepluna NONET NPOAOKUTENbHOCTbIO 1 Yac 23 muHyThl [2; 14]. K atomy
BPEMEHWN 6blI0 BbIMNO/JIHEHO OKOJIO MOJIOBUHbI MPOrpaMmbl CEPTUDUKALMOHHbIX MUchbiTaHui [2]. MNMocTaBKku
asuratenen NA-14 ocywectsnawTcA cBoeBpemMeHHOo [13]. B KOHCTpYKUMM camonéTa 3amMeHeHbl KOMMNO3MUTHbIe
martepuanbl KomnaHuit Hexcel n Toray otedyecTBeHHbIMM aHanoramm [7].

SJ-100. Camonét ocHawaetca asuratenem MNA-8, npoweaWwmnm UCMbITaHUA B YCNOBUAX 0bnefeHeHns npu
0bpa3oBaHMM NegaHoM KOpKU ToawmHon 8-10 mm [4]. Hanét psuratena npesbicun 6100 yacos [15].
3aBepuieHne ceptuduKkaumm SJ-100 oxumpaetca Ao KoHua 2026 roga [6]. B pamkax umnopro3amelleHun
3amMeHeHo okono 40 cuctem, BKAtOYasn aBUOHUKY U Wwacck [11].

Ty-214. Ceptndukat ogobpeHma nonyyeH B aekabpe 2025 roga [3]. KoHTpakT S7 ¢ I'T/IK Ha nocrasky 100
CaMO/IETOB OCTAETCS Mo, BONPOCOM, B YaCTHOCTU M3-3a OTCYTCTBMA ABYXY€HHOM KabuHbl [3; 8]. BegyTca paboTbl
no MmoAepHn3aLmMm KabuHsbi [12].

Nn-114-300 n «balikan». 3TM camonéTbl NpeaHas3HayYeHbl, B YaCTHOCTH, 4S9 PErMOHabHbIX NEepPEeBO30K.
3aBepliaetca Mx ceptTudmMKauma, obHoBNEHME MapKa PernoHanbHOM aBMaLMKM OCOBEHHO BaXKHO B CBA3M C
HeobxoAMMOCTbIO 3ameHUTb AH-24 n AK-40 [1].

3 iBuratenectpoeHue

NA-14 — nepBblii POCCUMCKMIA TYpOOBEHTUNATOPHBIN ABWUraTeNb, CO3AaHHbINA C HynAa. Ero TonausHas
3¢ dEKTMBHOCTb coMocTaBMMa C MoOKasaTenamu asuratena Pratt & Whitney PW1400G-JM [5]. 3aknouéH
KOHTPAKT ¢ «AapodioTom» Ha noctaBky 90 camonétos MC-21 ¢ asuratensmu MN-14; noctaBKku 3anlaHNPOBaHbI
Ha 2029-2032 roab! [10].

Osuratensb NA-8 Npoweén NonHbIN UMKA cepTUdUKALMOHHBIX UchbiTaHui [4; 9]. Takke pa3pabaTbiBaeTca
moanduraumsa NA-8B ana septonéra Mu-26 [4]. CosgaHue M-8 No3BoAMAO OTKA3aTbCA OT MCNONAb30BaHMUA
asuratena SaM146 Ha cCOOTBETCTBYIOLLMX NPOEKTAX.

4 CuctemHble npobnemsl

Cpokn peanusaumm nporpamm Ty-214 nogHsanca B Hebo B gekabpe 2025 roaa, XxoTa nepBOHayanbHO
0XMAaN0Ch, YTO 3TO NpousonaéT B 2023 roay [3]. CepTudurKauma MC-21 nepeHeceHa Ha KoHeu, 2026 roaa [2].
MepeHOChbl CPOKOB YCIOXKHSAIOT NJ1IaHMPOBaHWE CEPUNHOIO NPOU3BOACTBA U OOHOBEHUA aBManapKa.

CebectoMmocTb. Ha HayaibHOM 3Tane oTeyecTBeHHbIe U34ens MoryT UMeTb B6oJiee BbICOKYH CTOMMOCTb
Nno cpaBHEHWIO C 3apybexkHbiMK aHanoramu [2]. Pa3paboTKa HOBbIX cUcTeM TpebyeT 3HaUNTENbHbIX 3aTpaT: ANs
MC-21 co3aaHo 6onee 70 cuctem, ana Superjet — okono 40 [11].

CybcnpgmpoBaHue 3akynok. OTcyTcTBME cybcuamit CTaBUT NOA Yrpo3y peanns3aumio KOHTpaKTa ¢ S7 Ha
camonétbl Ty-214 [3; 8]. 3To NoOKa3bIBAET, YTO Pa3BMUTME NPOU3BOACTBA AO0/IKHO CONPOBOXKAATLCA MEXaHM3MaMM
dUHAHCMPOBAHMA 3aKYNOK M 3KCMyaTauMm BO3AYyLWHbIX CYA0B.

3aBMCMMOCTb OT MOCTAaBOK M3 APYXKECTBEHHbIX CTpaH. HecmoTpa Ha NoKanu3aumio paga KOMMNOHEHTOB,
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OoTAeNbHble KOMMIEKTYIOLWME NO-MPEXHEMY NMOCTAaBAAOTCA €4MHCTBEHHBIMM NPOM3BOAUTENAMU B Mupe [11].
Takaa 3aBUCMMOCTb CO34aET AONONHUTENbHbIE PUCKM ANA CTabMABHOCTM NPOU3BOACTBA.

KazpoBbili BONPOC. YX04 CneunannuctoB 3amepnsnet paspaboTKy M BHeApeHMEe HOBbIX peleHuin. Ona
YCTOMUYMBOrO pPa3BUTUA OTPaciM HeobxogMmbl MNOArOTOBKA KagpoOB W COXpPAaHEHME KOMMETEeHUMI Ha
npeanpuATUAX.

5 BbiBOApb!

JocTUrHyTble pesynbTaTbl — BHEAPEHWE OTEYECTBEHHbIX KOMMO3UTOB B KOHCTPYKumMio MC-21, nepsbiit
NONET CEPUMNHOro MNONHOCTbID MMMOPTO3aMeELLEHHOrO CamMoséTa M ycnewHble wucnoiTanma MN4-8 —
CBMAETENbCTBYIOT O CMOCOOHOCTM  POCCMMCKOM  aBMALMOHHOM  MPOMBIWNEHHOCTU  pewaTb  C/OXKHble
TeXHO/I0rMyeckue 3agauu.

BmecTe ¢ TemM NOIHOE MMMNOPTO3aMeLLEHME OCTAaéTCA AONTOCPOUHON Lenbto. Cpeamn KA4YeBbIX BbI3OBOB
— BbICOKaA cebecToMMoCTb, MEepPeHOC CPOKOB M HeAOCTAaTOYHOCTb MeXaHM3MOB cybcuampoBaHua. Mx
npeofoneHne TpebyeT CMCTEMHbIX PELLUEHWNI U COTNACOBaHHbIX AeNCTBUIA rOCyAapcTBa, aBuanponssoamTenei u
NMOCTaBLIMKOB KOMMOHEHTOB. Kak oTmeTun AHapen HUKUTUH, «NyTb K CO3A3HUID KOHKYPEHTOCMOCOOHbIX
CaMO/IETOB U ABUraTenel NeXuT Yepes yHubuKaumio nnatdopm, BHEAPEHME HOBbIX TEXHONOMI M pa3paboTky
b6onee HagEXHbIX M IHEPreTUYEecKN 3pPeKTUBHbIX peleHnii» [1].

MepcneKkTnBbl OTPAC/IM CBA3aHbl C 3aBeplueHnem ceptuduKkaumm MC-21 u SJ-100, peweHMem Bonpoca
cybCcnamMpoBaHNUA 3aKyNOK M pa3paboTKON HOBbIX MOAENEN, B TOM YMC/E LWMPOKODHO3ENAKHbIX CAMOIETOB.
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NT-OBPA3OBAHUE U OTKPbITOE NPOrPAMMHOE OBECIMEYEHUE KAK UHCTPYMEHT CUHTE3A
HAYKU U OBPA3OBAHUA B PELLEHNU TNMOBAJIbHbIX MPOBIEM

AHHOTauuA

B cTtaTtbe paccmaTtpuBaeTca ponb 0bpasoBaHUA B 061acT MHPOPMALMOHHbIX TEXHOIOTMA U OTKPLITOrO
nporpammHoro obecrnevyeHua B pelleHUMM FNobanbHbIX NPobaem coBpemeHHOCTU. oKasaHo, YTo y4yebHble
NPOEKTbI, BbIMNOJIHAEMbIE B OTKPbITbIX coobuwecTBax, 06beANHAIOT HayyHblA noaxon M obpasoBaTeNbHbIN
npouecc, noBbIWAKT AOCTYNHOCTb 3HAHWKM W AatloT obuwecTBy nonesHble MHCTPYMeHTbl. [peanoxeHa
KOHUENTya/ibHas Moe b B3aMMOAENCTBUA CTYAEHTOB, NpenojaBaTesiei, CoobLwecTs NpoeKToB 1 obLiecTBa, a
TaK¥e paccMOTPEHbI PUCKM TaKoro noaxoaa.

Kntouesble cnosa:
UT-o6pasoBaHMe, OTKPbITOE NporpammHoe obecrnedyeHne, yCTOMYMBOE Pa3BUTUE, MPOEKTHOE 0OyYeHMe,
BbIYMUC/IUTENIbHOE MbllLNEHWNE, UMdPOBOE HEPABEHCTBO.
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IT EDUCATION AND OPEN SOURCE SOFTWARE AS A TOOL FOR SYNTHESIZING SCIENCE
AND EDUCATION IN SOLVING GLOBAL PROBLEMS

Abstract

The article examines the role of education in the field of information technology and open source software
in solving global problems of our time. It is shown that educational projects carried out in open communities
combine the scientific approach and the educational process, increase the accessibility of knowledge, and
provide society with useful tools. A conceptual model of interaction between students, teachers, project
communities, and society is proposed, and the risks of such an approach are also considered.

Keywords: IT education, open source software, sustainable development, project-based learning,
computational thinking, digital inequality.

BsepeHue
FnobanbHble npobiembl — HepaBeHCTBO B AOCTyne K o06pasoBaHuio, LMPPOBOE HEpPaBEHCTBO,
HeobxoaAMMOCTb YCTOMYMBOFO PasBUTUA — HOCAT MEXAMCUMMIMHAPHbBIN XapaKTep U He MOryT ObiTb peLleHbl
YCUAMAMM OAHOM HayKWU. A UX pelleHma HYKHbl 1041, YMetoWwme NPUMEHSTb HaydHble MeToAbl Ha NpaKTUKe,
M AOCTYMHbIE NHCTPYMEHTBI.
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TaKMM MHCTPYMEHTOM siBAseTca MHGopMaumoHHasa TexHonorua. OTKpbiToe nporpammHoe obecneyeHue
(Open Source) K ToMmy e MOMKeT CBOOOAHO M3y4yaTbCA, U3MEHATLCA M PACMPOCTPAHATLCA [7], NO3TOMY OHO
yA06HO Ans coTpyaHMYECcTBa HayKn M 06pasoBaHus.

Uenb paboTbl — paccmoTpeTb, Kak UT-obpasoBaHue 1 oTKpbIToe MO MOTyT CYKUTb MEXaHWU3MOM CUHTE3A
HayKM 1 06pa3oBaHMA NpU pelleHnn robanbHbIX Npobaem.

1. O6pasoBaHMne B NOBECTKE YCTOMYUBOrO pa3sBUTUA

B 2015 roay leHepanbHan Accambnes OOH npuHsana MNoBecTky AHA B 06/1aCTM YyCTOMYMBOIO PasBUTUA Ha
nepuog ao 2030 roaa, Bkatovatowyto 17 uenen [1]. Uenb 4 nocesweHa obecnevyeHnto BCeOObEM/IIOLLETO U
CNpaBeaMBOro KayecTBEHHOro 06pa3oBaHWA AR BCEX, BKAOYAA POCT uyucia NOAEN C HaBblKamu Ans
TpyaoycrtpolicTea [1].

Mporpamma «O6pasoBaHne—2030», npuHATaa B WMHUXOHe, paccmaTpuBaeT obpasoBaHME U KakK
CaMOCTOATENbHYIO Le/b, U KaK YC/I0BME AOCTUKEHMA APYruX uenei passutma [2].

2. UT-obpa3oBaHue U BbIUUCIUTENIbHOE MblLUIEHUE

LK. YVMHr HasBana BblYUCAUTENBHOE MbllaeHWe ¢GyHAAMEHTA/IbHbIM HaBbIKOM HapAgy C YTEHUEM,
NUCbMOM U apUPMETUKOM: OHO BK/IHOYAET yMmeHMe GOopMyInpoBaTh 3aaun, pa3bmBaTb X Ha YacTM U CTPOUTb
anropuUTMuYeckme petueHus [3].

MeayHapoaHble pPeKoMeHZauMM Mo nporpammam B 0061acTM  KOMMNbIOTMHIA  NOAYEPKMBALOT
npakTMyeckne KomneTteHumn [5]. 3To cornacyeTca ¢ KOHCTpyKunoHmamom C. MelinepTa: 3HaHWA yCBaMBalOTCA
adpdpeKkTUBHee, Korga obyyatoLminca co3gaéT OCMbIC/IEHHbIE /1A HEero NpoayKTbi [4].

3. OTKpbITOE NporpammHoe obecneveHune Kak cpega CMHTE3a HayKu u obpasoBaHus

OTKpbiToe MO pacnpocTpaHseTca Ha YC/NOBMAX, paspellalowmnx cBoboaHOe MCMNoNb30BaHWUE, U3yYeHUEe
KoAa, ero UsmeHeHue u pacnpoctpaHeHue [7]. 3. PeMmoHa onncan moaenb, B KOTOPON MHOXECTBO YYaCTHUKOB
HE3aBMCMMO BHOCAT BK/Jag M MPOBEPAIOT APYyr Apyra, Kak «basap» B MNPOTUBOMOCTaBAEHWE 3aKPbITOM
«cobopHoIi» paspaboTke [6]. CTyAeHT NosyyaeT A4OCTYN K HacToALWEeMY KoAy, PeLeH3NUPOBaHUIO M KONNEKTUBHOM
pabore.

Ona Haykn oTkpbiToe MO BaXKHO MPO3PaAYHOCTBIO M BOCMPOM3BOAMMOCTbIO pe3ynbtatos. Maatdopma
Moodle wucnonb3yeTca ob6pasoBaTeNbHbIMKM OpraHM3auMAMKU ANA  OHNalH-0byyeHus [9], a KomaHaa
Humanitarian OpenStreetMap Team npumeHsieT OTKPbITble AaHHble AN MNOALEPKKU TYMAHUTAPHbIX U
KPM3UCHBIX onepaumii [8].

4. Mopaenb B3auMoAenucTBUA YYaCTHUKOB

Mpepnaraetcs KOHUENTyasibHad MoOAesb, B KOTOPOW y4yebHble NPOeKTbl C COUMANbHbIM 33Ka3om
BbINO/HAIOTCA B PaMKax OTKPbITbIXx coobuwects. CTyaeHT paboTaeT Hag, peasibHOM 3aga4yeit nog, pyKoBOACTBOM
npenogasaTtena U HaCTaBHMKOB cO0bLLECTBa, a Pe3y/IbTAaTOM CTAHOBATCA U yYebHble AOCTUNKEHUS, U MOJIe3HbIN
OTKPbITbIN NPOAYKT. PONIM y4acTHMKOB NOKasaHbl B Tabauue 1.

Tabanya 1
Ponun Y4aCTHUKOB B npe,a,naraerv\oﬁ moaenun
YyacTHUK Bknapg Pesynbtar Ponb B cuHTE3E
CrypeHT Koa, pokymeHTauma, MpakTnyeckuit onbiT, noptponmo | ObpasoBaHMe yepes NPaAKTURY
TecTuposaHue
MpenopasaTenb HactaBHM4YecTBO, OLLeHKa *Kusble yyebHble Kelichl CBA3b HayKM U 0byveHus
CoobLuecTBO NpoeKTa PeBbto, obpaTHan cBA3b HoBble y4acTHMKM Mepepaya npakTuK
ObuwecTBo MocTaHoBKa 3asau MonesHble OTKpbITbIE PelweHue peanbHbIx Npobiem
WUHCTPYMEHTbI

Mogaenb peanusyer CUHTE3 HayKM M 06pa30BaHKUA B TPEX acneKTax: 0bydeHne CTPOUTCA BOKPYT peasibHbIX
3a4ay; CTyAeHTbl OCBAaMBalOT HayyHble MPaKTMKM —  OOKYMEHTMPOBaHWE, BOCMPOM3BOAMMOCTD,
peLeH3MpoBaHue; pesybTaTbl CTAHOBATCA 06L,ECTBEHHbIM AOCTOAHUEM.
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5. PUCKn n orpaHuyeHums

Moaxon MeeT orpaHMYeHna. HepaBHbIN JOCTYN K UHTEPHETY M 060PYA0BAHUIO MOXKET YCUNUTL Ldposoe
HEPABEHCTBO, a HauyMHaWMM HeobxogMma MoALEepPrKKa HACTaBHUMKOB. YuyebHble MpPOEeKTbl Hepeako
NPeKpaLLatoTCA NOCae OKOHYAHMA Kypca.

OugeHka paboTbl B OTKPbLITOM NpoekTe TpebyeT oT NpenosaBaTens KPUTEPUEB, HE CBOAALLMXCA K 06 BEMY
KoZa. PaboTa HOCUT aHANIUTUYECKUI XapaKTep, @ MOAENb — KOHLENTyaNbHbIN.

3akntoueHue

B paboTe nokasaHo, uto UT-obpa3oBaHue u oTKpbiToe MO MOryT CAYXKUTb MNPAKTUYECKUM MEXAHMU3MOM
CUHTe3a Hayku M obpasoBaHuA: obpasoBaHue GopMUpyeT CNELMAZIMCTOB C BbIYUCNTENbHBIM MbIWAEHUEM,
oTKpbIToe MO AaéT cpeay ana ux paboTol, a pe3ynbTaTbl NPOEKTOB NPUHOCAT NONb3Yy 06LecTBY. MpeasorKeHHas
mozenb TpebyeT MpPoOBEPKM Ha MPAKTMKE; NEepPCNeKTUBHO UccaefoBaHWe obpa3oBaTesbHbiX pPe3y/bTaTos,
YCTOMUYMBOCTM U BAUAHUA TAaKMX NPOEKTOB HA JOCTYNHOCTb 0H6pa3oBaHMUA.
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OBPABOTKA UCK/IIOYEHWUA U OTKAT U3MEHEHWUI B SQL TPAH3AKLIMAX

AHHOTauuA
B ctatbe paccmaTpuBaloTCs BOMPOChbI 0b6ecneyeHus LEeNOCTHOCTM M COrNacoBaHHOCTU AaHHbIX Mpwu
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BbINO/NHEHUM COCTaBHbIX OW3Hec-onepaumn B penaunoHHbix CYB[. Ha npumepe 6a3bl aaHHbIX «TeaTp»
npoaHanu3MpoBaHa peanu3auma TPaH3aKUMOHHOW NOKyMKW 6uneta, obbeguHAOWEN HECKONbKO 3Tanos
MmoguouKaumm Tabnuu. Wccnepytotca MeToabl NepexBaTa  MCKAKOYEHWM Ha CTOPOHE MPUIOXKEHUS C
MCNoSIb30BaHNEM OUBAMOTEKN psycopg2 ANA TAPaHTMPOBAHHOrO OTKATa W3MEHEHWA NpW  HapylweHuu
LLe/IOCTHOCTU AaHHbIX. Pe3ynbTaTom paboTbl ABNAETCA AEMOHCTPALMA KOPPEKTHOIO NpumeHeHus ceoicts ACID
ANA NpeaoTBpaLLEHUA OTUYECKMX OWNMOOK B 6ase AaHHbIX.
Kniouesble cnosa:
PostgreSQL, TpaH3akumu, ACID, Python, psycopg2, 06paboTka NCKAIOYEHWIA, LLeNOCTHOCTb AAHHDIX.

BeepgeHue

Mpu pa3paboTke MHPOPMAUMOHHBIX CUCTEM KPUTMYECKM BaXKHbIM acreKTOM AB/SETCA COXpaHeHue
HEMPOTUBOPEUNBOCTM [AaHHbLIX Aaxe B YC/A0BMAX BO3HWKHOBEHWMA oWMBOK [3, c. 85]. MocnenosatesnbHas
OTMpPaBKa oTAeNbHbIX SQL-3anpocoB HefoNycTUMa A1 CNOXKHbIX MPOLECCOB, TaK KaK YaCTMUYHOE BbINOJHEHWNE
onepauuin MOXKeT MPUBECTU K MNOBpeXAeHuo MHbopMauMu (Hampumep, CMCaHUI0 MecT 6e3 ¢uKcauum
npoaaxu). PeweHvem paHHOM npobnembl BbICTYMAeT WMCMNONb30BAaHWME TPAH3aKUMM - eauHuL, paboTol,
obnapatolwmx ceBoicTBamMmM atomapHocTtu (Atomicity) u cornacosaHHocTu (Consistency) [1, c. 140]. Llenbto gaHHOM
paboTbl ABNAETCA MUCCNeAOBaHME MEXaHWM3MOB YyMpaB/eHUA TPaH3aKuMAMK cpeacTtBamu fAsblka Python u ux
B/IMAHME Ha CTabMNbHOCTb H6a3bl AaHHbIX TEATPASIbHOM CUCTEMDI.

Pe3ynbTaTbl UCCIeA0BaHUA
MpoekTupoBaHue Heaennmoi 6usHec-onepaymm

B pamkax npeameTHoM 061acTu 6b1n BbiaeneH npouecc «MoKynka 3putenem buneta», KOTOPbIN BKAOYaET
[OBa Hepa3pbIBHO CBA3AHHbIX Wara U3aMeHeHna coCcTossHMUA 6asbl AaHHbIX:

1) INSERT HoBol 3anucu B Tabauuy ticket co ctatycom 'sold'.

2) UPDATE nons capacity (BmectumocTb) B Tabanue hall, yTo6bl yMeHbLNTb KONNYECTBO CBOBOAHbIX MECT.

PasgeneHune aTux onepaumii BO BpEMEHW CO34aET PUCK FOHKMN PECYPCOB U HapyLIeHMA MHBapUaHTOB 6asbl
OaHHbIX. [AnA peweHna 3TolM 3a43a4m pa3paboTaH CKPUNT, UCNOb3YHOLWMUIA KOHTEKCTHbIM MeHeAXKep TPaH3aKuum
(cm. 0).

PucyHoK 1 — Peanunsauma pyHKUUKN NOKYyNKK BMUneTos

Kak BMOHO M3 nNpeacTaBNEeHHOro Kojda, KOHCTpyKuusa with conn.transaction(): rapaHTupyeT
aBTomMaTMyeckuit Bbi3oB metoga COMMIT npu ycnewHom 3aBeplweHun 6n0ka wam ROLLBACK npwm
BO3HWKHOBEHUN Nt060ro HeobpaboTaHHOrO UCKAIOYEHUA BHYTPM Hero. 3To obecneymsaeT ceoicTBo Atomicity:
Nnbo BbINONHAOTCA 06a AeNCTBUA, TNOO HU OHOTO.
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O6paboTKa HapyLEeHU LLe/IOCTHOCTU
Ona obecneyeHnn csoictBa Consistency HeobxoAMMO NpeaycMOTPETb peakumm Ha owubKM BBOAA
AaHHbIX. B Koge peannsoBaHbl 6/10KM except, nepexsaTbiBatolwme cneunduryeckne Tmnol ownboKk PostgreSQL
(cm. 0).

PucyHok 2 — MepexBaT owmnbokK

O6pabotumk errors. ForeignKeyViolation pearvpyeT Ha nonbITKM cBA3aTb OUNET C HECYLLECTBYIOWMM
ceaHcom (performance_id) nnam 3anom. Obpabotumk errors. CheckViolation 3awuuwaer 6asy oT BHeceHun
HEKOPPEKTHbIX 3HAYEHWIN, HANPUMEP, OTPULLATENBHOMN LLeHbl BuaeTa Man NpeBblleHNA BMECTUMOCTHM 3313, eCn
TaKMe OorpaHuMyeHMsa 3afaHbl Ha ypoBHe cxembl. lMpu nonagaHum B NOOON M3 3TMX BAOKOB TpaH3aKLMA
npepbiBaeTca, U 6a3a BO3BPaALLLAETCA B UCXOLHOE COCTOSHME,

3aKkntoyeHue

Mcnonb3oBaHWe TpaH3aKUMOHHOrO noaxofa B cBA3Ke Python u PostgreSQL nossonseT cywecTBEHHO
NOBbICUTb HAZEXKHOCTb WMHPOPMALMOHHBIX cucTeM. [pMMeEHEHME KOHTEKCTHbIX MeHeayKepoB ynpouiaert
APXUTEKTYPY KoAa, ybupas HeobXoAMMOCTb PYYHOrO YyrpaB/ieHMA COCTOSHWEM coeguHeHuA. BHeppeHume
06paboOTUMKOB WCKAOYEHUN YPOBHA [ApaiiBepa [aeT BO3IMOMHOCTb TMOKO pearMpoBaTb Ha HapylleHus
LEeNIOCTHOCTM AaHHbIX, obecneunsasn cooTseTcTame npuHumnam ACID, yto ABnseTcs 06s3aTeNbHbIM CTAHAAPTOM
ONs COBPEMEHHbIX 6a3 gaHHbIX [2, c. 112].

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Kopones C.C. OcHOBbI NPOEKTUPOBAHMA 6a3 AaHHbIX: y4eb. nocobue ana ctygeHtos By30B. M.: UHdpa-M,
2023. 250 c.
2. MapTupocos A.B. OnTummsaums 3anpocos B penaumnmoHHbix CYB[, // BecTHuk UT-TexHonormia. 2025. Ne4. C.
110-115.
3. LWanTana B.B. YnpaBneHue gaHHbIMK: y4ebHoe nocobue. benropogs: U3a-so BITY mum. B.I. LLlyxosa, 2022. 156 c.
4. PostgreSQL Documentation. Views [2neKTpoHHbIM pecypc]. - Pexnm [ocTtyna:
https://www.postgresgl.org/docs/current/tutorial-views.html (gaTta o6pauierua: 14.10.2026).
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THE HISTORICAL SIGNIFICANCE AND CULTURAL HERITAGE OF AKHAL-TEKE HORSES IN TURKMEN HISTORY

Abstract
This article examines the origin, selective breeding evolution, historical significance, and cultural heritage
of the Akhal-Teke horse breed in Turkmenistan. It analyzes how the extreme desert environment of the Karakum,
combined with centuries of traditional Turkmen selective breeding practices, produced a unique equine breed
renowned for speed, endurance, intelligence, and a characteristic metallic coat sheen. Furthermore, the paper
explores the role of the Akhal-Teke in military campaigns, Silk Road trade, national folklore, modern conservation
efforts, and its enduring status as a primary symbol of Turkmen statehood and national identity.
Keywords:
akhal-teke horses, turkmen history, selective breeding, cultural heritage, equestrian culture, national
statehood.

Throughout the millennia of Central Asian history, few biological and cultural treasures have exerted as
profound an influence on national identity, military warfare, and artistic heritage as the Akhal-Teke horse.
Originating in the fertile oases of Turkmenistan—specifically the Akhal oasis situated along the northern foothills
of the Kopetdag mountains—this ancient equine breed is widely recognized by zoologists, historians, and
hippologists as one of the oldest purebred horse breeds in the world. For centuries, the Turkmen people
cultivated, refined, and cherished these horses not merely as draft or transportation animals, but as
indispensable partners in survival, military defense, and cultural life. The history of the Akhal-Teke is inextricably
bound to the history of the Turkmen nation itself, reflecting the resilience, adaptability, and high aesthetic
standards of a culture that thrived in the demanding environment of the Karakum Desert.

The unique physical, physiological, and behavioral characteristics of the Akhal-Teke are the direct result of
rigorous, selective breeding conducted by Turkmen horse breeders over thousands of years under extreme
climatic conditions. Inhabiting an arid landscape characterized by scorching summer temperatures, freezing
winter winds, and scarce water resources, the Akhal-Teke evolved exceptional stamina, efficient metabolic
functioning, heat tolerance, and remarkable agility over long desert distances. Turkmen breeders employed
meticulous lineage preservation, passing down oral pedigrees through generations and feeding their horses high-
protein diets consisting of alfalfa, mutton fat, barley, and dough cakes wrapped in felt blankets to protect them
from extreme temperatures. Visually, the breed is instantly recognizable by its slender, elegant build, high-set
neck, fine skin, almond-shaped eyes, and a remarkable golden or silver hair structure that produces a
characteristic metallic sheen, earning the breed historical renown as the "heavenly horses" of antiquity.

Historically, the Akhal-Teke played a pivotal, strategic role in regional military campaigns and international
trade along the Silk Road. Renowned for their extraordinary speed, intelligence, and unwavering loyalty to a
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single master, Akhal-Teke horses formed the backbone of Turkmen cavalry units during ancient and medieval
epochs, contributing significantly to the military victories of the Parthian Empire, the Great Seljuk Empire, and
various regional Turkmen state formations. European, Persian, and Chinese chroniclers frequently marveled at
the endurance of these horses, which could cover vast desert stretches with minimal water where other breeds
perished. In modern times, the Akhal-Teke has transcended its historical military role to become the supreme
national symbol of independent Turkmenistan. Celebrated in national holidays, immortalized on the state
emblem, and protected through state-sponsored breeding centers and international equestrian associations, the
breed continues to serve as an enduring emblem of grace, speed, and national pride.

In conclusion, the Akhal-Teke horse represents a magnificent fusion of natural adaptation and human
selective genius, occupying a central place in the historical memory and modern statehood of Turkmenistan. By
honoring and preserving this equestrian heritage, the Turkmen people safeguard an ancient living legacy that
bridges past glory with future national aspirations. The subsequent sections of this article will examine empirical
data on genetic lineage preservation, evaluate specific traditional training methodologies, and outline
comprehensive policy guidelines for national equestrian infrastructure and selective breeding programs.
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HISTORICAL EVOLUTION AND CULTURAL IMPACT OF HORSE BREEDING IN HUMAN CIVILIZATION

Abstract
This article examines the historical evolution, domestication trajectories, selective breeding milestones,
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and socio-economic impacts of horse breeding across human history. It analyzes how the domestication of the
horse transformed ancient transportation, agricultural productivity, trade networks along the Silk Road, and
military tactics from chariot warfare to elite cavalry units. Furthermore, the paper explores the preservation of
indigenous equine breeds, traditional hippological knowledge, modern genetic tracking, and the enduring role
of horse breeding in shaping regional heritage and national identity.

Keywords:
horse breeding, equine history, domestication, hippology, selective breeding, equestrian heritage.

The domestication and systematic breeding of the horse represent one of the most profound technological
and ecological turning points in human history. Prior to the equine revolution, human societies were
geographically constrained, relying primarily on human labor or slow-moving draft animals for transportation,
agriculture, and communication. The transformation of wild equine populations into domesticated, selectively
bred partners fundamentally altered the velocity of human civilization. From the vast Eurasian steppes and the
river valleys of the Near East to the arid oases of Central Asia, horse breeding became an essential instrument of
empire-building, economic expansion, and cultural exchange. Examining the historical trajectory of horse
breeding provides valuable insights into how human ingenuity, natural selection, and selective breeding
techniques converged to shape the geopolitical and socioeconomic contours of the ancient, medieval, and
modern worlds.

The historical genesis of horse breeding began during the Chalcolithic period, approximately 3500-3000
BCE, primarily associated with the Botai culture of northern Kazakhstan and early pastoral communities in the
Pontic-Caspian steppe. Initial utilization focused on meat and milk production, but ancient pastoralists quickly
recognized the strategic advantage of mounted mobility and draft power. The subsequent development of light,
spoked-wheel chariots during the Bronze Age revolutionized ancient warfare, giving rise to powerful military
states across Mesopotamia, Egypt, Hittite Anatolia, and Shang Dynasty China. As equestrian technology matured,
nomadic and settled civilizations across Central Asia refined selective breeding techniques to produce larger,
faster, and more resilient mounts tailored for direct cavalry combat. Desert-adapted breeds, such as the
legendary Akhal-Teke of the Turkmen oases and the Arabian horse of the Near East, were meticulously bred for
speed, endurance, heat tolerance, and metabolic efficiency, becoming highly prized commodities along the trade
routes of the Silk Road.

Throughout the Middle Ages and the early modern era, horse breeding became highly specialized,
reflecting the changing tactical, agricultural, and social demands of different civilizations. In feudal Europe, the
necessity of carrying heavy armor led to the selective breeding of powerful warhorses (destriers), which later laid
the foundation for modern heavy draft breeds used in agriculture and urban transport. Conversely, in the Islamic
world and Central Asia, speed, agility, and lightness remained paramount, influencing equestrian traditions
across Eurasia. Beyond their military utility, horses served as the engine of agricultural expansion, enabling deep
plowing in heavy northern soils, and provided the primary communication infrastructure via post-relay systems
such as the Mongol Yam. In contemporary society, while mechanized transport has replaced working horses,
historical horse breeding persists as a vital discipline focused on preserving genetic biodiversity, athletic
performance, and cultural heritage.

In conclusion, the history of horse breeding is inextricably linked to the broader story of human cultural,
economic, and technological progress. By honoring ancient equestrian traditions while applying modern
scientific methods, society can ensure the preservation of this living heritage. The subsequent sections of this
article will examine archaeological evidence of early equine domestication, analyze historical selective breeding
protocols, and outline comprehensive strategies for breed conservation and hippological research.
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SYSTEMIC PARADIGMS IN INDUSTRIAL ARTIFICIAL INSEMINATION: BIOTECHNOLOGICAL OPTIMIZATION,
REPRODUCTIVE EFFICIENCY, AND GENETIC ADVANCEMENT IN LIVESTOCK PRODUCTION

Abstract
This research evaluates the systemic implementation, technological design, and biological outcomes of

industrial artificial insemination within modern livestock production ecosystems and veterinary sanitary
frameworks. As global agricultural demands transition toward high-yield food production, genetic
standardization, and optimized herd management, traditional natural breeding methods prove insufficient for
achieving rapid genetic gain and biosecurity control. This paper investigates core biotechnological
methodologies—including cryopreservation protocols, estrus synchronization regimes, flow-cytometric sperm
sexing, and real-time reproductive ultrasound diagnostics—specifically structured to enhance conception rates
and genetic transmission efficiency. The findings demonstrate that implementing structured, technological
artificial insemination programs significantly accelerates genetic selection, reduces venereal disease
transmission, lowers herd maintenance overhead, and optimizes reproductive cycles across large-scale
commercial herds. Ultimately, establishing a comprehensive technological framework for industrial artificial
insemination provides a vital foundation for agricultural human capital, food security, and long-term economic
resilience in livestock production.

Keywords:

Industrial artificial insemination, biotechnological reproduction, semen cryopreservation, livestock genetics,
estrus synchronization, veterinary sanitary expertise.

Introduction
The systemic implementation of artificial insemination within industrial livestock production represents a
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foundational pillar of modern agricultural biotechnology, reproductive science, and sustainable food security. In
an era marked by growing global food demands, resource constraints, and heightened requirements for
veterinary sanitary standards, relying on natural mating protocols limits genetic selection rates and exposes
commercial herds to severe biological risks. Industrial artificial insemination enables animal scientists and
veterinary specialists to bypass physical and geographical constraints, disseminating superior genetic traits
across large animal populations while maintaining strict reproductive hygiene. Consequently, commercial
livestock enterprises, scientific breeding centers, and veterinary academies worldwide prioritize the continuous
refinement of artificial insemination technologies to maximize herd productivity, reproductive health, and overall
economic performance.

Biotechnological science serves as the essential operational engine that transforms basic reproductive
biology into highly standardized, industrial-scale breeding operations. Conventional natural breeding methods
are inherently constrained by the physical limits of individual sires, high maintenance costs, and the rapid spread
of transmissible venereal pathogens. Modern industrial artificial insemination frameworks integrate advanced
cryopreservation techniques, hormonal synchronization protocols, high-precision straw packaging, and
microscopic semen evaluation. By standardizing every phase—from elite sire selection and hygienic semen
collection to precise intrauterine deposition—veterinary professionals ensure high conception rates, optimized
calving intervals, and consistent performance across production cycles, safeguarding animal welfare and
production economics.

Main Part

Developing a comprehensive biotechnological model for industrial artificial insemination requires a
deliberate alignment between cellular reproductive biology, hygienic processing standards, and field execution
protocols. In commercial operations, high-value sires undergo rigorous genetic and health evaluations before
entering semen collection programs. Collected ejaculate is systematically evaluated for sperm concentration,
progressive motility, and morphological integrity using automated computer-assisted sperm analysis platforms.
Semen is then diluted with specialized cryoprotectant extenders, packaged into standardized straws, and frozen
using computer-controlled liquid nitrogen freezing protocols. This rigorous industrial workflow ensures that
cellular viability is preserved indefinitely, allowing top-tier genetic material to be transported and utilized globally
without degrading fertilizing potential.

Furthermore, integrating advanced reproductive management protocols—such as fixed-time artificial
insemination and estrus synchronization—fosters exceptional operational efficiency and herd management
precision. Synchronizing estrus cycles across large female herds through controlled hormonal regimens
eliminates the continuous, labor-intensive need for heat detection, allowing technicians to inseminate hundreds
of animals simultaneously within predetermined timeframes. Furthermore, the application of flow-cytometric
sperm sexing technology allows producers to pre-determine the sex of offspring with high accuracy, optimizing
female herd replacement strategies in dairy sectors or male calf production in beef sectors. These structured
biotechnological interventions streamline labor requirements, reduce overall production costs, and establish
predictable, batch-based birth and lactation schedules across commercial farming systems.

The long-term success and biosecurity of industrial artificial insemination depend heavily on maintaining
comprehensive veterinary sanitary controls and establishing collaborative, technology-driven agricultural
ecosystems. Strategic initiatives—such as disease-free bull station certifications, continuous technician training
programs, molecular genetic tracking systems, and digital reproductive databases—bridge the gap between
laboratory research and farm-level execution. Strict adherence to international sanitary guidelines prevents the
transmission of infectious reproductive diseases, such as brucellosis, campylobacteriosis, and trichomoniasis,
across commercial populations. Concurrently, technical agricultural institutions and veterinary departments
benefit by modernizing their research methodologies, expanding elite genetic registries, and supplying highly
trained reproductive specialists capable of driving sustainable, large-scale livestock industrialization.
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Conclusion

The continuous development, refinement, and application of industrial artificial insemination
methodologies are essential for advancing livestock productivity, elevating sanitary standards, and ensuring
sustainable agricultural development. By establishing a direct synthesis between reproductive cell biology,
automated semen processing, and synchronized herd management, agricultural systems enable producers to
achieve unprecedented levels of genetic gain and operational efficiency. The integration of cryopreservation
science, estrus control, and rigorous biosecurity protocols ensures that industrial breeding operations remain
dynamic, economic, and fully aligned with the demands of modern food production.

In Conclusion, sustaining innovative, evidence-based biotechnological frameworks in industrial artificial
insemination provides a durable foundation for long-term food security, farm profitability, and national livestock
development. As global livestock industries continue to adopt precision farming tools, automated estrus
monitoring sensors, and genomic selection models, agricultural leaders and veterinary specialists must prioritize
the modernization of artificial insemination infrastructure, technician education, and sanitary standards.
Sustained investment in reproductive biotechnology will ultimately ensure that future generations possess the
scientific tools and operational capabilities required to maintain robust, genetically superior, and biosecure
livestock populations worldwide.
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AHaNU3NPYOTCA MeXaHM3Mbl AeNCTBUA rafloPUTHbIX pacTeHUn, pusocdepHbix 6akTepunin (PGPR) 1 MUKOPU3HBIX
rpmboB, CnNocobCTBYOWMX BbIBEAEHUID TOKCUMYHbIX COJIEW M3 MOYBEHHOTrO MNpPoduas U BOCCTAHOBJIEHWUIO
NMOYBEHHOrO N0AOPOANA. PaccMaTpuBaloTCA 3K010ro-6e3onacHble TEXHOIOMMU MHTErPaLUN GUTOMENMOPAHTOB
B CeBO06OPOTHI, NPUMEHEHWNE OPFraHO-MUHEPA/IbHBIX KOMNO3UTOB U BMoyraa (buoyapa), a TakKe UX BAMAHME Ha
CTPYKTYPY, MMKPOOUNONOrMYECKYO aKTUBHOCTb U rnapodusnyeckme CBOMCTBA AerpagmMpoBaHHbIX NMOYB.
KnioueBble cnosa:
3aconeHue noys, bMoO3KoNOrMUeCcKMe MeToapl, UTopemeamnaLma, ranoduTsbl,
6uoyrnepos, NoYBEHHOE NJ0AOPOANE, apUAHbIE 3EMIIN.

3acosieHMe MOYBEHHOrO MNOKpPOBa npeacTaBnsetr cobon oaHy M3 Hambosee oCTpbIX r106anbHbIX
3KOJIOTMYECKUX M aFPOHOMMYECKUX NPO61IEM COBPEMEHHOCTH, YIPOXKAOLLYHO YCTOMYMBOMY PA3BUTMIO CENBCKOTO
X0351IACTBa U MMPOBOM NPOAOBO/ILCTBEHHOW HE30NacHOCTU. B apnaHbIX U cybapuaHbIX perMoHax naaHeTbl, rae
WHTEHCMBHOE OpoLlaemoe 3eMJiefle/IMe COYETAaeTCA C BbICOKMM YPOBHEM WCNAapAEMOCTW, HEMPOMbIBHbIM
BOAHbIM PEXMMOM WU BAU3KMM 3aneraHMeM MUHEPASM30BaAHHbLIX TPYHTOBbIX BOA, MNPOLLECCbl BTOPUYHOFO
3aconeHMa npuobpeTatloT KaTacTpoduyeckme macwTabbl. M36bITOYHOE HaKOMN/JeHUe NerkopacTBOPUMBbIX
TOKCUYHbIX conel (xnopuaos, cynbdatos, KApPOOHATOB HATPUA, MarHUS M KaabUua) B KOPHeObUTaemoMm cnoe
No4yBbl MNPMBOAMUT K PE3KOMY YFHETEHWUIO KYNbTYPHbIX PACTEHUW, CHUMKEHUIO GEePMEHTATUBHOM AKTUBHOCTMU
pusochepbl, Pa3pyweHUO MNOYBEHHOW CTPYKTYpbl M NOCAeAyHOLEMY BbiBEAEHWUIO UEHHbIX Yroamn ws
Ce/IbCKOX03ANCTBEHHOrO 060poTa. TpPaAULMOHHbIE TMAPOTEXHUYECKME U XMMUYECKME cnocobbl pacconeHus
(MHTEHCUBHbIE NPOMBIBKM, TNYBOKUIN ApeHa)K, rMncoBaHMe) TPebyoT OrpoMHbIX 06beMoB NpecHon BOAbl U
GMHaAHCOBbBIX 3aTpaT, a TaKXKe 4acTo MPUMBOAAT K BbIMbIBAHMIO MUTATE/IbHbIX 3/1IEMEHTOB M 3arpA3HeHuto
conpegenbHblX BOLOEMOB, YTO AeNaeT aKTyaslbHbIM Nepexos K 6M00rMyeckum 1 3KoormMyeckn 6esonacHbim
TEXHONOTUAM.

Buoakonornyeckme metogbl 60pbbbl C 3aCONEHMEM MOYB OMMPAIOTCA Ha E€CTECTBEHHbIE MEXaHU3MbI
a[anTauMKn pacTUTENbHbIX OPraHNU3MOB M NOYBEHHON MUKPOGIOPLI K SKCTPEeManbHbIM 343aPUYECKUM YCIOBUSM.
LeHTpanbHOe mecTo B cucTeme Buomesnuopauum 3aHumaeT duTopemegmauma — UEeNeBOe BblpallMBaHue
pacTeHnin-ranodpuToB 1 coNeycTonumBbIX KynbTyp (Hanpumep, BuaoBs Suaeda, Atriplex, Salsola, Tamarix, a Takxe
OAHONETHUX U MHOTOZIETHUX KOPMOBbIX TPaB, TAaKUX KaK toLepHa U AOHHMK). Brarogapsa pa3BuTOM KOPHEBOW
cMcTemMe M cneumanusnmpoBaHHbIM  GU3MONOTrO-OMOXMMMYECKMM afanTaunsam, 3TU  PacTeHMA CnocobHbI
aKKYMY/IMpPOBaTb 3Ha4YuTe/IbHble KOAMYECTBA WMOHOB HaTpuA W Xiopa B CBOeM Hap3emHon 6Huomacce,
CMCTEMATUYECKOE CKALUMBaHME U yaaneHue KoTopoi obecneymBaeT NOCTENEHHYO BbIEMKY COMEN U3 BEPXHUX
ropM3oHTOB nNo4Bbl. Kpome TOro, KOpHeBble BblaeneHus GUTOMENNOPAHTOB MOAKUCAAIOT pusocohepy,
CNocobCTBYS PACTBOPEHMIO MOYBEHHOIO Ka/bUMA M BbITECHEHWIO MNOI/OWEHHOrO HATPUs M3 MOYBEHHO-
nornowgatowtero komnaekca (MMK), 4To cywecTBeHHO yayylwaeT BOLONPOHMLAEMOCTb M a3PaLLMIO NMOYBbI.

HepaspbiBHbIM KOMMOHEHTOM OGMO3KONOTMYECKOr0 MNOAXO0Aa BbICTYMAeT CTUMYAALMA NOJEe3HOWM
MMKPODBNONOrMYECKOM aKTUBHOCTM MOYBEHHOW 3KOCUCTEMBI. MHOKYNALLMA CEMAH W NMOYBbI CTUMY/IATOPAaMM POCTa
pacTeHuit Ha ocHoBe pusochepHbix bakTepuin (PGPR — Plant Growth-Promoting Rhizobacteria) u apbyckynapHo-
MMKOPU3HbIX TPUBOB NO3BOAAET CYLWECTBEHHO MOBbLICUTL COMEYCTOMYMBOCTb CE/IbCKOXO3AMCTBEHHbBIX KYAbTYp.
JaHHble MMKPOOPraHU3Mbl CUHTE3UPYIOT PUTOFOPMOHbI, OpraHUYEeCKMEe KUCAOTbl U pepMEHTbI, CHUXKatowme
YPOBEHb 3TU/IEHOBOTO CTPECCa B TKaHAX PAaCTEHWUN, PEryMpyoT 0CMOTUYECKUI BanaHc u yaydwatoTt pocdopHoe
M a30THOe MNWTaHME B YC/NIOBUAX BbICOKOW MWHepanu3auuu. [ononHUTeNbHOE BHECEHME OpraHUYecKMx
MEJIMOPAHTOB, TAaKMX KaK b6uoyrosnb (6Moyap), KOMMNOCTbI U TYMWHOBbIE MpenapaTbl, cnocobcTByeT copbumm
Coel, yBEIMYEHUIO BNAFOEMKOCTU U GOPMUPOBAHUIO YCTOMYMBBIX MOYBEHHbIX arperaTos.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:

1. babaes, A.l'., & 3aiiues, B.1. (2021). dkonoruns, buomenmopauus U BOCCTaHOB/IEHWUE 3aCOJIEHHbIX 3eMeNb
apuaHbIx 30H. CaHKT-MeTepbypr: /laHb.
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AerpaanposaHHbIx noys. Mocksa: MHppa-M.

3. Qadir, M., & Oster, J.D. (2020). Crop and Irrigation Management Strategies for Saline and Sodic Soils and
Phytoremediation. CRC Press / Balkema.
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®UNO0COPCKOE NMOHUMAHUE MEXAHU3MOB BO3AENCTBUA CMU
HA CO3HAHWUE YE/TOBEKA B COBPEMEHHOM OBLLECTBE

AHHOTauuA
[aHHasa cTaTbsa nocBslWEeHa aHanuM3y cneuuduKkn cpeacts MaccoBon MHGOPMaLUUM Kak OAHOro M3
BaXKHEMLLMX COLMANBbHBIX MHCTUTYTOB COBPEMEHHOIO 0OLLLECTBA, OKA3bIBAOLLENO CYLLLECTBEHHOE BAUAHME Ha BCe
chepbl 0b6LWECTBEHHOM KMU3HKU, rae CMW BbICTYMalOT He TOJIbKO KaK TeXHUYEeCKMe cpeacTBa nepenayu
MHPOPMALMN, HO M KaK C/IOXKHbIN COLUMOKYNbTYPHbBIN peHoOMEH, GOPMUPYIOLLMIA COBPEMEHHYIO KapTUHY MMpPa.
Kniouesble cnosa:
dunnocodus nHpopmaTmMsaumm, cpeacTsa MaccoBon MHGopMaLUmM, COBPEMEHHOE 0OLLLECTBO.

B ycnoBusx coBpemeHHOro MHbOpMauMOHHOro obllecTBa cpeacTBa MaccoBon MHPoOpMaUUM UrpatoT
onpeaensaowyto posib B GOPMUPOBAHUM CO3HAHUA, MUPOBO33PEHNA U LLEHHOCTHbIX OPUEHTALMIA NNYHOCTM.
CTpemuTtenbHOe pasBUTME MHPOPMALMOHHDLIX TEXHOOMMIA, MOABIEHME HOBbIX MeAManaaThopM U COLMANbHbIX
ceTeil NMpuMBENM K TOMY, YTO COBPEMEHHbIV Ye/IOBEK MPOBOAUT 3HAYUTE/IbHYIO YacTb CBOErO BPEMEHW B
MHOOPMALMOHHOM NPOCTPAHCTBE.

B ¢wunocodckoit nutepaType cpenctBa MaccoBoi MHPOPMALMM PACCMATPMBAOTCA KaK BaKHeMLWWi
anemeHT uWHpopmaLMoHHON cpeabl obwectBa [1,2,3]. OHM BbINOAHAKT pPAg,  KAouYeBbiX QYHKLMNA:
MHOOPMAUMOHHYI0, 06pa3oBaTesIbHYI0, BOCMMUTATE/IbHYIO, MHTErpaTUBHYIO, @ TaKxe OYHKUMIO COUMANbHOMo
KOHTpoAs. Kaxaasa ns atux ¢yHKLUMIA OKasblBaeT HeNocpeacTBEHHOE BO3AENCTBME Ha NpoLecc GopMUpPoBaHUA
JINYHOCTW.

NHbopmaumoHHasa ¢yHkuma CMU 3akntoyvaetcs B obecnevyeHun obLuectsa akTyasibHON U AOCTOBEPHOW
nHbopmaumen o npoucxomalmx cobbitmax. 3ta GyHKUMA MmeeT GyHOAMEHTaNbHOE 3HayeHWe, MOCKOJbKY
MMEHHO Ha OCHOBE MOJIy4YeHHON MHPOopPMaLMK YenoBek popMMpyeT CBOe NpeacTaBieHne 0 Mupe, NPUHUMaeT
peLleHUA, CTPOUT CBOM KU3HEHHbIE CTPATErnM.

O6paszoBaTtenbHan GyHKUMA CPEACTB MAaCCOBON MHOOPMALMKN NPOABASETCA B PACNPOCTPAHEHUN 3HAHUIA,
KYNbTYPHbIX LEHHOCTelM, Hay4yHon WHbopmauuun. CoBpeMeHHble Meama CTaauv BAXKHEWLWMM KaHa/ioM
HedopmanbHoro ob6pa3oBaHUA, AOMOAHAWMM cucTemy dopmanbHOro obyueHus. Yepes AOKyMeHTaNbHble
¢unbmbl, 0bpazoBaTesibHble NPOrPaMmbl, Hay4YHO-MOMNYAAPHbIE W3AAHUA MPOUCXOAUT TPAHCAALMA 3HaAHWUM
LUMPOKOI ayanuTopun.

BocnutaTenbHaa ¢yHKuma CMMWU cBsAzaHa ¢ GOpPMMPOBAHMEM LLEHHOCTHbLIX OPMEHTALMIN, MOPAJIbHbIX
YCTaHOBOK, moZenel nosegeHusa. CpeacTBa MaccoBOM MHPOPMALUKN TPAHCAMPYIOT onpeaeneHHble 06pasubl
noBeAeHWA, }U3HEHHbIE UAeasbl, NpeAcTaBaeHnA 0 fobpe u 3ne, ycnexe u Heyaade. 3To AeNaeT UX MOLLHbIM
WHCTPYMEHTOM COLLMANMN3ALMNMN TIUYHOCTU.

NHTerpatMeHan ¢dyHKUMA npoasaseTca B cnocobHoctn CMU 06begmHATb 06LWecTBO BOKpYr 06LWmx naen,
ueHHocTel, uenei. Yepes dopmmpoBaHMe OOLLECTBEHHONO MHEHMUA, ObOCyXAEeHWe aKTyalbHbIX npobnem,
co3gaHne WMHGOPMALMOHHON MNOBECTKM CpeacTBa MacCCoBOM WMHPoOpMauUUM CnocobCTBYOT KOHCOAMAALNM
obuiecrtsa.
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®PyHKUMA COLMANLHOIrO KOHTPONA Peanu3yeTcs Yepes OCBelleHUEe AeATeNbHOCTU BAACTHbIX CTPYKTYP,
BbIIBJIEHNE COLMA/bHbIX NPO6IeM, KPUTUKY HEFaTUBHbBIX ABNeHN. CMU BbICTYNalOT B POIN «4ETBEPTOMN BNACTUY,
OCYLLECTBNAA KOHTPO/Ib 33 AEUCTBMAMM FOCYAapCTBA U APYIUX COLUMANBHBIX MHCTUTYTOB.

C dunocopckoit ToUKM 3peHuAa, ocobbli MHTepec npeacTasnsetr npobnema BauaHMa CMU  Ha
dopmMmupoBaHue coumnanbHom peanbHOCTH [2]. CoBpeMeHHble UccneaoBaTe i OTMEYatoT, YTo CpecTBa MaccoBOM
MHPOPMaLMKN HE NPOCTO OTPAXKAIOT 0O BEKTUBHYIO AENCTBUTENBHOCTD, HO U AKTUBHO KOHCTPYMPYIOT COLMAbHYHO
peanbHoOCTb. Yepes oTbop uHPopmaumn, cnocobbl ee MNoAauu, aKLEHTUPOBAHME ONPEAENEHHbIX TeM W
urHopuposanue apyrnx, CMU ¢opmumpytoT y ayanTopmm onpeseneHHyto KapTuHy mupa.

3TOT npouecc noayunn B ¢punocodum HasBaHuUe «meauiAiHana KOHCTPYKuMA peasnbHocTM». Cpeacrtsa
MaccoBoi MHOPMaLMK CO34at0T CUMBOJIMYECKYHO Cpeay, B KOTOPOM CyLLeCcTBYET COBPEMEHHbIN YesoBek. ITa
CUMBO/IMYECKAA Cpela CTAaHOBUTCA ANA MHAMBMAA HE MeHee peasibHOW, YemM PpU3NYECKUI MUP, U OKa3biBaeT
HEenocpeacTBEHHOE BAUAHME Ha €ro CO3HaHME U NoBEAEHME.

BaxkHbIM acnekTtom ¢unocopckoro aHanmsa poan CMMU senaetca npobiema OTUHYKAEHUA YENOBEKA B
nHpopmaumoHHom obuiectee [4]. C ogHON CTOPOHbI, Pa3BUTUE CPEACTB MAaccoBOM MHpOpMaUUM paclumpaer
BO3MOHOCTM YesloBEeKa A1a nojaydeHua uHbopmaumu, obuieHusa, camopeanmnsauuun. C Apyroi CTOPOHDI,
NPOUCXOANT ONpeaeneHHas NoAMEHa PeanbHOM KU3HN ee MeaMAHbIMK CYppPOraTaMu, Koraa YeNoBeK HauMHaeT
UTb B MUpPE CO34aHHbIX Meana 06pa3oB M CMMBOJIOB, TepAA CBA3b C NOAJMHHON PeanbHOCTbIO.

Takum obpasom, ¢mnocodpckoe NOHMMaHME POAN CPEACTB MACCOBOM MHPOpMaLMKM B COBPEMEHHOM
obuectee npeanonaraet paccmoTpeHme CMU KaK CNOXHOMO COLMOKY/bTYPHOrO peHOMEHA, BbIMOAHAOLLErO
BaXKHeMlWmMe QYHKUMM B XU3HWM OOLLECTBA M OKa3blBalOLWLEro onpejenswowee BanaHUe Ha dbopmupoBaHue
CO3HaHWA U IMYHOCTN COBPEMEHHOIO Yes10BEKa.

BosgaelicTBue cpeacTs MaccoBo MHGOPMALMKM HA CO3HAHME YeNoBEKA OCYLLECTBAAETCA Yepes CAOKHYI0
CUCTEMY MEXaHU3MOB, MMEIOLMX KaK MCUXONOTMYECKYIO, TaK M couManbHylo npupoady. MNoHUMaHue 3TuX
MEXaHU3MOB MMEET MPUHUMNMANbHOE 3HayeHue paaa ¢GUNoCcOPCKOro OCMbBIC/IEHUS pPoanM Meaua B
bopMMpoBaHMM TNYHOCTU.

MepsBbiMm ¢yHAAMEHTA/IbHBIM MEXaHU3MOM BO3AEUCTBUA ABAAETCA areHAa-CeTTUHr (ycTaHOBJ/eHWe
noBecTkM AHA). [aHHbIi mexaHM3M 3akato4vaeTca B cnocobHoctn CMU onpenenaTb Kpyr Tem u npobnem,
KOTOpble BOCMPUHUMAIOTCA 06LLEeCTBOM KaK Hanbosiee BaxHble 1 3HauYMmble. CpeacTea maccoBow MHbopmaLumm
He BCerga MOryT YCNeLwWHOo YKasblBaTb JILOASAM, YTO AYMATb, HO OHU Ype3Bbl4aHO 3$PEKTUBHbLI B TOM, YTOObI
YKa3blBaTb NOAAM, O YEM AyMaTb. Yepes YacToTy yNOMUHAHWUSA TEX UM UHBIX TEM, UX pa3melleHne B adupe nam
Ha nonoce, Bpems, oTBoaMmoe Ha ocselLeHne, CMU popmMupytoT nepapxmio 3HaYMMocTn cobbiTnin n npobaem.

BTOpbIM BayKHbIM MEXaHU3MOM ABASETCA PperMUHT (0bpamneHre). ITOT MexaHU3M CBA3aH CO cnocobamm
nogayn nHpopmaumm, BbI6OpPoOM onpesesieHHOro yria 3peHns, KOHTEKCTA, B KOTOPOM PaccMaTpMBAETCS TO MU
nHoe cobbiTne. OAUH M TOT e GaKT MoXKeT ObITb NPeACTaBAEH NO-Pa3HOMY: KaK AOCTUXKEHWE UKW NPOBa, Kak
yrpo3a Man BO3MOXKHOCTb, KaK CNpaBeA/IMBOCTb AWM HecnpaBenMBOCTb. BbibpaHHbI «bperim» onpegenserT,
KaKk ayautopua OyaeT MHTepPnpeTMpoBaTb MOJYYEHHYO WMHPOPMALMIO, KaKMe accoumaumMm M OLEHKU OHA
BbI30OBET.

TpeTuii mexaHnsm — npanmuHr (Nogrotoska BocnpuaTmaA). OH 3aK/O4YaeTca B TOM, YTO onpeaesieHHas
MHbopMaums, nonydyeHHas us CMW, akTMBMpPYET B CO3HAHUKM YeNoBeKa CBA3aHHble C Hell NoHATUSA, 0bpasbl,
OLeHKM, KOTOpble 3aTem BAMAIOT Ha BOCMPUATME nocneayowein nHpopmaumn. Hanpumep, nocne cepum
MaTepurasioB O NPECTYNHOCTU YE/IOBEK HAUYMHAET BOCMPMHMMATDL OKPYKAOWMIN MUP Kak bonee onacHbl, faxe
€C/IM 06bEKTUBHbIN YPOBEHb NPECTYNHOCTU HE U3MEHU/ICA.

YeTBEpTbI MEXaHWU3M BO34EeNCTBMA CBA3aH C ¢opmupoBaHMem cTepeoTunos. Cpeactsa MaccoBoW
MHOOPMAUMM aKTMBHO YYacCTBYIOT B CO3J4aHUM M 3aKpPenieHWU COLMaNbHbIX CTEPEOTMNOB — YMPOLLEHHbIX,
CXEeMATUYHbIX NPeACTaBNEHNIN O COLMANbHbIX TPYNnax, ABAeHUAX, npoueccax. CTepeoTunbl BbINOJHAIOT BaXKHYHO
GYHKLUMIO — OHM NO3BOANAIOT BbICTPO OPUEHTUPOBATLCA B CIOKHOM MUPE, MPUHUMATL pelleHus 6e3 aeTanbHoro
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aHanuM3a Kaxgon cutyaumnn. OgHaKo CTEPEeOoTUNbl YaCTO UCKAXKatOT peasibHOCTb, YNPOLWAOT C/IOXKHbIE SIBAIEHUA,
cnocobcTByOT GOPMMPOBAHMIO NPeapPacCyaKoB.

MAaTblh MeXaHU3M — MOAE/IMPOBaHWE MnoBedeHuA. Yepes AeMOHCTpauuio onpeaeneHHbix obpasuos
NoBeAEHUA, KM3HEHHbIX CTpaTernii, moaenein ycnexa CMU popmupyoT y ayantopmm npeacraBieHns o TOM, Kak
cneayet cebsa BECTU, K YeMY CTPEMMUTBLCA, YTO CYUTATb YCMELIHOM }KU3HbIO. ITOT MeXaHU3M 0C0beHHO apdeKTMBEH
NpW UCNoab30BaHMM TaKMUX NPUEMOB, Kak MaeHTMdUKaALUSA C reposimu nybanKaumii, nporpamm, GuabMos.

LWecTton mexaHM3m cBaA3aH Cc GOPMMPOBAHMEM LEHHOCTHbIX oOpueHTaumit. CpeacTBa MaccoBOW
MHOOPMaUMKN TPAHCAUPYIOT ONpeaeNeHHYI0 CUCTEMY LEeHHOCTEN, npeacTaBieHnin o gobpe u 3n1e, 0 TOM, YTO
BaXHO M BTOPOCTENEHHO, YTO AOCTOMHO 0400peHMsa, a uyTo ocyXaeHusa. Yepes oTboOp HOBOCTEM, repoes
MaTepunanos, Yyepes TOHA/IbHOCTb MNodayun MHPopmMauMM MNPOUCXoAMT MOCTEeNeHHOe YCBOEHWe ayauTopuen
TPaHCANPYEMbIX LLIEHHOCTEN.

CeabMOM MeEXaHU3M — CO34aHME 3IMOLUMOHaNbHOro ¢oHa. CMW cnocobHbl dopmmnpoBaTb onpeaeneHHoe
3MOLMOHANbHOE COCTOAHUE ayAUTOPUN — TPEBOTY UK CMIOKOMCTBME, ONTUMU3IM AN NECCUMU3M, AOBEPUE UK
NnoA03pUTENbHOCTb. IMOLIMOHANbHbLIN GOH, co3A4aBaeMblii meama, BAUAET Ha 00LLLee MUPOOLLYLLEHWUE YE/TOBEKA,
€ro OLEeHKy NpomncxoasaLero, roToBHOCTb K TEM UM UHbIM AEACTBUAM.

Ba*KHO OTMETUTb, YTO BCE 3TU MEXaHU3Mbl AENCTBYIOT HE U30/IMPOBAHHO, a B C/IOXKHOM B3aUMOAENCTBUM,
ycunmeaa unam ocnabnas apyr gpyra. 9$deKTMBHOCTb MX BO3AENCTBUA 3aBUCUT OT MHOMKecTBa (GaKTOpOB:
WHAMBMAYANbHbIX OCOBEHHOCTENW JIMYHOCTM, YPOBHS 06pPA30BaHUA, KPUTUYHOCTM MbIWAEHUA, HaAU4uA
aNIbTEPHATMBHbIX MCTOYHMKOB MHOPMALMK, [OBEPUA K KOHKpeTHbIM CMU.

C dunnocodpckon ToUKM 3peHns, ocobyto Npobaemy NpeacTaBAseT BONPOC O cTeneHn cBoboapbl Yenoseka
nepes nvMuom meamaBosgenctems [5]. Asnsetca AU MHAMBWA NACCUBHbIM OBBLEKTOM MAHUNYASUMK WUAU
COXpaHAeT CnocOBHOCTb K KPUTMYECKOMY OCMBbIC/IEHUIO MoJiydaemoint  uHopmauum?  BonblMHCTBO
COBPEMEHHbIX MccnenoBaTesieil NPUAEPKUBAIOTCA TOYKU 3PEHMA, YTO ayaUTOPUSA He SABAAETCA MOJHOCTbIO
naccuMBHol — ntoau obiagatoT onpeaesieHHOM cTeneHbio aBTOHOMUM, CMNOCOBHbI K CEIEKTUBHOMY BOCNPUATUIO
MHbOPMaUMK, ee KpUTUYEeCcKoW oueHKe. OAHaKO 3Ta CMOCOBHOCTb BapbMpyeTcs B 3aBUCMMOCTU OT YPOBHSA
MeAnarpamoTHOCTH, 06pa3oBaHUs, Pa3BUTOCTU KPUTUUYECKOTO MbILLIEHWA.

Takum obpasom, mexaHu3mbl Bo3genctema CMW Ha co3HaHMe YenoBeKa NpeacTaBAoT cOBOM CNOXKHYIO
MHOTOYPOBHEBYIO CUCTEMY, BK/IHOYAIOWYHO KOTHUTMBHbIE, 3MOLMOHaNbHbIE, MOBEAEHYECKME KOMMOHEHTI.
MoHWMaHWe 3TUX MEXaHU3MOB HEeO0bX0AMMO A1 OCO3HAHHOrO OTHOWEHMS K MeguanoTpebneHuto, pasBuTma
KPUTUYECKOTO MbilneHnsn, opmMmnpoBaHna MHGOPMaLMOHHOM KyNbTypbl TNYHOCTH.

Cn1COK UCNONb30BaAHHOI INTEpaTypbl:
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LINGUISTIC TOPONYMY: THE INTERSECTION OF GEOGRAPHICAL SPACE
AND RUSSIAN LANGUAGE STRUCTURES

Abstract

This article explores the systemic relationship between geographic space and the Russian language,
focusing on linguistic toponymy as a multidisciplinary field at the crossroads of geography, linguistics, and cultural
history. Geographical names (toponyms) serve not only as spatial coordinates but also as linguistic repositories
storing historical, ecological, and socio-cultural information. The paper examines how Russian derivational
patterns, hydronymic roots, and regional dialects interact with physical landscapes across Northern Eurasia. By
analyzing the structural formation of geographic terms and place names, this study demonstrates how Russian
language structures reflect environmental characteristics and spatial perceptions.

Keywords:
geography, russian language, toponymy, hydronymy, spatial linguistics, geographic terminology.

The relationship between physical geography and human language is one of the most foundational, yet
complex, aspects of spatial perception. Language does not merely serve as a neutral medium for communication;
it acts as a cognitive lens through which human societies observe, categorize, and conceptualize the natural
environment. In the context of Northern Eurasia, the Russian language has developed a rich, nuanced system of
geographic terms and place names (toponyms) that closely reflect the vast diversity of landscapes—ranging from
tundra, taiga, and forest-steppes to high mountain ranges and massive river basins. The systematic study of this
phenomenon, often referred to as linguistic toponymy or geolinguistics, allows researchers to understand how
geographical features influence vocabulary formation, semantic shifts, and regional dialectal variations.

Russian geographical terminology is characterized by a remarkable degree of morphological specificity
regarding hydrologic, relief, and vegetation features. For instance, the vast network of rivers in European Russia
and Siberia has deeply influenced Russian vocabulary. Words such as istok (source), ust'ye (mouth), zaton
(backwater), and perekat (river rapid) do not simply describe physical phenomena; they form the core structural
roots of countless settlements across Eurasia (e.g., Ustyug, Ust-Kamenogorsk). Furthermore, indigenous
hydronymic layers—such as Finno-Ugric, Turkic, and Tungusic substrata—have been phonetically and
grammatically adapted into the Russian linguistic system over centuries of geographical expansion. This
intercultural linguistic contact created a unique layer of geographical names that retains structural evidence of
historic migration routes, trade paths, and settlement dynamics.
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Beyond hydronymy, the physical landscape shapes word-building mechanisms in Russian grammar.
Prefixation and suffixation in Russian allow for precise spatial nuances. Suffixes like -yevo, -ovo, -ino, and -sk
function as productive geographical locatives, transforming physical descriptors or personal names into enduring
spatial markers. Similarly, regional dialects preserve specialized geographic lexemes that reflect local ecology:
northern dialects retain specific terms for ice formations and coastal terrain along the White and Barents Seas,
while southern dialects feature rich vocabularies concerning steppe terrain and soil types (chernozem).

In the contemporary era of Digital Humanities and Geographic Information Systems (GIS), analyzing the
intersection of geography and the Russian language takes on new relevance. Computational linguistics and
spatial analysis now allow researchers to map dialectal boundaries, trace the historic diffusion of specific place-
name roots, and visualize the spatial distribution of geographic terminology across vast territories.
Understanding this linguistic-geographical synthesis provides critical insights into spatial history, cultural
landscape dynamics, and the linguistic adaptation of human communities to diverse physical environments.
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HISTORICAL EVOLUTION, STRUCTURAL DEVELOPMENT, AND CULTURAL
SIGNIFICANCE OF THE RUSSIAN LANGUAGE

Abstract
This article examines the historical development, structural evolution, and socio-cultural impact of the
Russian language from its East Slavic roots to its modern role as a major international language. It analyzes the
linguistic transitions from Old East Slavic through Church Slavonic influences, the standardization efforts during
the Petrine and Pushkinian eras, and the modern codification of Russian grammar and lexicography.
Furthermore, the paper discusses dialectal variations, literary legacy, contemporary sociolinguistic trends, and
the enduring global role of the Russian language in education, science, and international communication.
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The Russian language, an East Slavic language of the Indo-European family, possesses a rich, complex, and
dynamic history spanning over a millennium. As one of the most widely spoken native languages in Eurasia and
an official language of several international organizations, Russian has played a fundamental role in shaping
literary traditions, scientific discourse, and geopolitical relations across Northern Eurasia. The historical trajectory
of Russian is a compelling narrative of linguistic synthesis—marked by the interaction between native East Slavic
vernacular dialects and Church Slavonic (Old Church Slavonic) literary traditions, followed by significant lexical
borrowing from Western European languages during modern state formation. Understanding the historical
development, structural codification, and socio-cultural functions of the Russian language provides essential
insights into historical linguistics, Eurasian history, and global cultural heritage.

The historical origin of Russian traces back to the Common East Slavic (Old East Slavic) language spoken by
Eastern Slavic tribes across the Kievan Rus' federation from the ninth to the thirteenth centuries. Following the
Christianization of Kievan Rus' in 988 CE, Church Slavonic—a South Slavic literary language written in the Cyrillic
alphabet—was introduced as the sacred and administrative language of the Church. This created a situation of
diglossia, where Church Slavonic served as the high-status written language for theological, philosophical, and
formal texts, while local East Slavic vernacular dialects were used for everyday spoken communication and
practical legal administrative records (such as the Russkaya Pravda and birch bark manuscripts of Novgorod).
Over centuries, these two linguistic streams merged, enriching Russian with abstract vocabulary, sophisticated
word-formation roots, and stylistic register variations that distinguish it from other Slavic languages.

The modern era of the Russian language began in the eighteenth century during the reign of Tsar Peter
the Great, who initiated sweeping administrative and cultural Westernization reforms. Peter simplified the
Cyrillic alphabet by introducing the Civil Script (Grazhdansky shrift) in 1708, separating secular publishing from
church texts. This era witnessed massive lexical integration of Western European terms—particularly from Dutch,
German, and French—in naval science, military tactics, law, and administrative governance. The formal
codification and literary stabilization of Russian were achieved through the groundbreaking work of polymath
Mikhail Lomonosov, who established the three-style theory of Russian rhetoric, and subsequently perfected by
the literary genius of Alexander Pushkin in the early nineteenth century. Pushkin synthesized conversational
vernacular speech with formal literary syntax, establishing the flexible, expressive standard of modern literary
Russian.

In the twentieth and twenty-first centuries, the Russian language underwent further standardization,
orthographic simplification reforms (notably in 1918), and rapid lexical expansion driven by scientific
advancements, industrialization, and global mass media. Today, Russian serves as an essential medium for
academic research, classic world literature, and international communication across the post-Soviet space and
global diaspora communities.

In conclusion, the historical evolution of the Russian language reflects a remarkable journey of cultural
adaptability, structural refinement, and artistic expression. By honoring its historical roots while adapting to
contemporary global trends, the study of the Russian language continues to bridge past intellectual heritage with
modern linguistic science. The subsequent sections of this article will examine empirical data on Old East Slavic
phonetic shifts, analyze syntactic developments in nineteenth-century literature, and outline policy guidelines
for philological education.
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PHRASEOLOGICAL UNITS OF THE RUSSIAN LANGUAGE AND THEIR SEMANTIC FEATURES

Abstract
This article examines the structural typology, semantic classification, and cognitive-cultural features of
phraseological units (frazeologizmy) in the modern Russian language. It analyzes the fundamental theoretical
categorization established by Academician V. V. Vinogradov, distinguishing phraseological combinations, fusions,
unities, and expressions. Furthermore, the paper investigates the semantic mechanisms underlying
phraseological meaning—including figurative transformation, metaphorization, metonymy, and cultural
motivation—and evaluates how these fixed expressions reflect national mentality, historical experience, and
emotional expressiveness within daily and literary Russian discourse.
Keywords:
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In the system of any natural language, phraseology constitutes one of the most expressive, culturally
dense, and semantically complex domains. Phraseological units (frazeologicheskie edinitsy or frazeologizmy) are
stable, reproducing word combinations whose global meaning is not a simple sum of the literal meanings of their
constituent lexical components. In the Russian language, phraseological expressions represent an extraordinary
linguistic treasury that reflects centuries of historical experience, folk wisdom, cultural archetypes, domestic
customs, and emotional perception. Historically, early structural studies of Russian phraseology focused
primarily on compiling idiomatic dictionaries and observing stylistic variations. However, with the development
of modern semantic theories, cognitive linguistics, and linguoculturology, the analysis of Russian phraseological
units has shifted toward unraveling the deep cognitive mechanisms, metaphorical transfers, and cultural
motivations that govern how these fixed expressions function in oral, written, and literary discourse.

The foundational theoretical framework for classifying Russian phraseological units was established by the
eminent linguist V. V. Vinogradov, who classified them into distinct structural and semantic categories based on
the degree of semantic cohesion between their constituent components. The first category, phraseological
fusions (frazeologicheskie srascheniya), consists of completely non-motivated, idiomatic expressions where the
overall meaning is entirely detached from the individual words, which may even include archaic terms no longer
used in modern speech (e.g., biyt baklushi—to idle, s'est sobaku—to be a master at something). The second
category, phraseological unities (frazeologicheskie edinstva), comprises expressions where the global figurative
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meaning is derived from a clear, underlying metaphorical image (e.g., derzhat' kamen' za pazukhoy—to harbor a
secret grudge, lit' slezy v tri ruchya—to weep bitterly). The third category, phraseological combinations
(frazeologicheskie sochetaniya), consists of expressions where one word retains its literal meaning while another
word possesses a phraseologically bound meaning (e.g., zaklyutshitelnij vrag—arch-enemy, sgoret’ ot styda—to
burn with shame). Modern Russian phraseology also includes phraseological expressions (frazeologicheskie
vyrazheniya), which encompass stable proverbs, sayings, and aphorisms that are completely motivated and
syntactically articulated (e.g., volkov boyat'sya — v les ne khodit').

The semantic features of Russian phraseology are characterized by high levels of expressiveness,
evaluation, emotional connotation, and stylistic imagery. Most Russian phraseological units do not merely name
an object, action, or state; they simultaneously convey a speaker's subjective attitude—ranging from approval,
humor, and irony to sharp disapproval or disdain. For instance, idioms describing human behavior, mental
capabilities, or emotional states often employ somatic components (referring to body parts such as head, heart,
eyes, or hands) or zoomorphic imagery to construct vivid, memorable mental concepts. Furthermore, because
phraseological units are deeply rooted in historical realities, folklore, and Christian imagery, understanding their
semantic features provides invaluable insights into the national mentality and linguocultural traditions of the
Russian-speaking world.

In conclusion, phraseological units and their unique semantic features constitute a vital pillar of the
Russian language, enriching communication with profound figurative meaning, cultural depth, and expressive
power. By continuing to explore phraseology through modern semantic and cognitive frameworks, linguists and
educators can unlock deeper understandings of linguistic creativity and cultural continuity. The subsequent
sections of this article will analyze specific somatic and zoomorphic idioms, evaluate semantic shift patterns
across historical epochs, and present recommendations for teaching Russian phraseology to international
students.
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ENRICHMENT OF SCIENTIFIC TERMINOLOGY IN THE TURKMEN LANGUAGE DURING THE INDEPENDENCE ERA

Abstract
This article examines the structural mechanisms, lexicographical strategies, and sociolinguistic vectors
underlying the enrichment of scientific terminology in the Turkmen language during the period of national
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independence. It analyzes how modern scientific terms are formed through internal word-formation
mechanisms, semantic shifting, morpho-syntactic compounding, and the systemic adaptation of international
terminology across natural, technical, agricultural, and humanistic disciplines. Furthermore, the paper evaluates
the role of state terminology commissions, academic dictionaries, digital database unification, and the long-term
impact of a standardized national scientific register on higher education, research dissemination, and state
sovereignty.
Keywords:
turkmen language, scientific terminology, lexicography, independence era,
term formation, language planning.

The proclamation of independence marked a momentous historic turning point for Turkmenistan,
initiating a comprehensive renaissance of national statehood, cultural identity, and language policy. Central to
this sovereign transformation was the systematic elevation of the Turkmen language to the status of state
language, expanding its operational functions across state governance, legislative drafting, diplomatic relations,
higher education, and scientific research. Historically, during the twentieth century, scientific and technical
registers within the Turkmen linguistic space relied heavily on direct borrowings from Russian and international
vocabulary, often bypassing native morphological potential. However, the independence era created an urgent
historical necessity to construct a modernized, self-sufficient, and structurally harmonized national scientific
terminology (ylmy adalgalar). Consequently, researching the pathways, structural models, and lexicographical
principles governing the enrichment of Turkmen scientific terminology represents a vital task for modern Turkic
linguistics, terminography, and sociolinguistics.

The methodological architecture of scientific terminology enrichment during the independence era relies
on a balanced synthesis of internal morphological derivation and international terminological harmonization.
The primary vector of term creation involves activating the native lexical inventory and utilizing productive
Turkmen affixation patterns. Linguists, university professors, and subject specialists have successfully created
precise technical terms by appending native suffixes to established verb stems and nominal roots, yielding
transparent, semantically clear concepts in fields such as mathematics, chemistry, veterinary medicine,
agronomy, and digital technology. Furthermore, semantic shifting—reassigning precise scientific meanings to
traditional archaisms, dialectal terms, or everyday vocabulary—has enriched disciplines like botany, equine
science (atgylyk), and medicine. For instance, traditional terms describing native flora, environmental
phenomena, and animal physiology have been systematically codified to correspond with international
taxonomic classifications, demonstrating the adaptability of native roots.

Concurrently, the rapid global expansion of high-tech industries, digital computing, and global scientific
cooperation requires the thoughtful integration of international terms. Rather than resorting to mechanical
borrowing, modern Turkmen terminography applies rigorous phonetic, orthographic, and morphological
adaptation protocols to ensure that international terms integrate smoothly into the phonetic system and
grammatical structure of the Turkmen language. This systematic process is guided by state terminology
commissions, university research faculties, and the Academy of Sciences, which review, standardize, and publish
official academic dictionaries, specialized glossaries, and digital terminological databases. The continuous
codification of uniform scientific terms across textbook publishing ensures that students and young researchers
master complex scientific concepts directly in their native language, bridging academic instruction with cutting-
edge global research.

In conclusion, the enrichment of scientific terminology in the Turkmen language during the independence
era constitutes a vital pillar of national educational sovereignty and intellectual development. By synthesizing
native linguistic heritage with global scientific standards, the Turkmen language has successfully established a
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robust, flexible, and fully functional scientific register. The subsequent sections of this article will evaluate specific
morphological term-formation patterns, analyze computational lexicographical databases, and present strategic
recommendations for future terminological codification in higher education.
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STAGES OF TURKMEN LITERARY LANGUAGE DEVELOPMENT IN THE WORKS OF MAGTYMGULY PYRAGY

Abstract

This article examines the crucial historical stages, linguistic synthesis, and stylistic evolution of the Turkmen
literary language through the poetic legacy of the great thinker and poet Magtymguly Pyragy. It analyzes how
Magtymguly revolutionized 18th-century Turkic literature by transitioning away from heavy, elitist Chagatai (Old
Turkic) bookish norms toward a accessible, democratic literary language deeply rooted in native Turkmen
phonetic, morphological, and lexical structures. Furthermore, the paper investigates his use of folk oral
traditions, national phraseology, philosophical terminology, and the long-term impact of his poetic synthesis on
the standardization of modern literary Turkmen.
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The 18th century represents a transformative turning point in the cultural, intellectual, and linguistic
history of the Turkmen people. Before this era, written literature across Central Asia was heavily dominated by
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the Chagatai (Old Turkic) literary tradition, which incorporated dense Arabic and Persian lexical borrowings and
strict grammatical conventions distant from everyday spoken vernaculars. While Chagatai served as a prestigious
regional lingua franca, it created a profound divide between elitist manuscript literature and the rich oral poetic
traditions of the broader population. The historic breakthrough in bridging this divide and laying the true
foundation for the modern Turkmen literary language was achieved by the monumental literary titan
Magtymguly Pyragy. Magtymguly did not merely compose profound philosophical and patriotic poetry; he
executed a linguistic revolution that elevated native Turkmen speech into a flexible, expressive, and standardized
literary medium accessible to all strata of society.

The development of the Turkmen literary language within Magtymguly Pyragy’s works can be categorized
into distinct linguistic and stylistic stages. In his early creative period, influenced by his traditional madrasa
education in Khiva and Bukhara, Magtymguly’s language retained certain classical Chagatai structures, complex
Arabic-Persian philosophical vocabulary, and rigid canonical metrics (aruz). However, as his philosophical
worldview matured and his deep connection to his nation intensified, Magtymguly systematically shifted his
poetic architecture toward the native syllabic verse system (heja vezni) and native Turkmen phonetic and
morphological norms. He deliberately purged excessive, obscure foreign loanwords, replacing them with vivid
vernacular terms, proverbs, regional idioms, and folk phraseological units. This transition allowed his poetry to
mirror the natural cadence, primary vowel lengths, and phonetic harmony of spoken Turkmen, turning written
literature into a living reflection of national consciousness.

Furthermore, Magtymguly’s poetic synthesis enriched the Turkmen language by expanding its
philosophical, ethical, socio-political, and aesthetic registers. Through his verses, complex humanistic,
theological, and patriotic concepts were formulated using clear, native linguistic roots, establishing a
standardized lexicon that influenced generations of Turkmen poets, including Seydi, Zelili, Kemine, and
Mollanepes. By embedding folk folklore motifs, epic traditions (dessans), and everyday pastoral terminology into
high literature, Magtymguly laid the structural precedents for modern Turkmen syntax, word formation, and
literary norms. Consequently, studying the linguistic evolution of his poetry provides essential insights into
historical Turkic dialectology, lexicography, and the continuous codification of the state language of
Turkmenistan.

In conclusion, the stages of Turkmen literary language development in the works of Magtymguly Pyragy
demonstrate a brilliant transition from bookish classical isolation to a vibrant, national literary language. His
linguistic legacy remains the eternal cornerstone of Turkmen national identity and philological science. The
subsequent sections of this article will analyze specific phonetic and morphological shifts in his poetry, evaluate
his usage of folk phraseology, and present recommendations for integrating his linguistic heritage into university
philological curricula.
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INTEGRATED PEDAGOGICAL APPROACH TO TEACHING ENGLISH FOR SPECIFIC
PURPOSES IN EQUINE SCIENCE AND HORSE BREEDING

Abstract

This article examines the theoretical foundations, pedagogical methodologies, and curriculum design
strategies for teaching English for Specific Purposes (ESP) within the domain of equine science and horse
breeding. It analyzes how combining specialized hippological terminology, scientific reading comprehension,
international studbook documentation, and professional communication skills equips students and researchers
with essential global competencies. Furthermore, the paper discusses content-based instruction (CBI), digital
hippological databases, international equestrian terminology harmonization, and the strategic importance of
English proficiency for global equine research and trade.
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In the modern era of globalized scientific research, international commerce, and cross-border academic
cooperation, the English language serves as the primary lingua franca across technical, agricultural, and biological
disciplines. Within the specialized domain of equine science and horse breeding, English plays an indispensable
role in facilitating international studbook management, veterinary research dissemination, hippological
conference proceedings, and global equestrian trade. Historically, language instruction in agricultural and
hippological higher education focused heavily on general grammar and literary translation, leaving future
hippologists, geneticists, and stud farm managers ill-equipped to navigate professional international
environments. As global equestrian associations, international veterinary journals, and international breeding
registers operate predominantly in English, integrating specialized English language pedagogy into the equine
science curriculum has emerged as a vital educational imperative for universities worldwide.

The methodological framework of teaching English for Specific Purposes (ESP) in equine science relies
heavily on Content-Based Instruction (CBI) and domain-specific lexicography. Equine science possesses a rich,
highly specialized vocabulary encompassing anatomical terms, genetic markers, conformational characteristics,
coat color genetics, gait mechanics, and specialized breeding techniques. During ESP lessons, students do not
learn grammar in abstract isolation; instead, they analyze authentic scientific texts, peer-reviewed veterinary
studies, and international studbook registers. For instance, when studying topics such as polygenic inheritance,
biomechanical stride kinematics, or equine nutrition, students practice drafting research abstracts, analyzing
pedigree certificates, translating veterinary reports, and formulating structured scientific presentations in
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professional English. This functional approach accelerates specialized vocabulary acquisition while reinforcing
grammatical precision in authentic academic contexts.

Furthermore, mastering professional English in equine science significantly enhances students' analytical
reading comprehension, international communication skills, and research capabilities. Accessing contemporary
global databases—such as international studbooks, genomic tracking registers, and World Equine Veterinary
Association publications—requires a fluent understanding of specialized English terminology. Furthermore,
developing precision in English writing allows young researchers to publish their empirical findings in
international indexed journals, present at global equestrian congresses, and collaborate on international
conservation initiatives for rare breeds, such as the Akhal-Teke or Arabian horses. Additionally, effective cross-
cultural communication skills enable stud farm directors and equine managers to negotiate international horse
sales, organize international equestrian competitions, and coordinate international veterinary exchanges
effortlessly.

In conclusion, the integrated pedagogical approach to teaching English for Specific Purposes in equine
science and horse breeding represents an essential strategy for preparing globally competitive, scientifically
literate professionals. By merging specialized linguistic training with hippological science, educational institutions
can bridge regional expertise with global academic and commercial networks. The subsequent sections of this
article will examine empirical data on student vocabulary retention, evaluate specific ESP course designs, and
outline comprehensive policy guidelines for interdisciplinary language integration in agricultural universities.
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THE ROLE OF THE ENGLISH LANGUAGE LESSON IN THE HARMONIOUS SYNERGY OF SCIENCE AND EDUCATION

Abstract
This article examines the strategic role, pedagogical functions, and interdisciplinary significance of English
language instruction within the harmonious synergy of science and education. It analyzes how teaching English
for Academic Purposes (EAP) and English for Specific Purposes (ESP) serves as a vital bridge connecting national
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educational frameworks with global scientific research networks. Furthermore, the paper discusses content-
based instruction (CBI), academic literacy development, digital scientific database utilization, and the long-term
cognitive and socio-economic benefits of empowering students to participate in international scientific
discourse..
Keywords:
english language teaching, science and education synergy, academic english, content-based instruction,
scientific literacy, global research integration.

In the contemporary knowledge-driven global economy, the harmonious synthesis of science and
education stands as a primary catalyst for national progress, technological innovation, and intellectual
sovereignty. Within this integrative framework, language plays an indispensable operational role: while science
generates new empirical insights and education transmits knowledge, language serves as the fundamental
medium through which scientific ideas are conceptualized, communicated, and applied. In the era of
international research networks and digital academic databases, the English language has emerged as the
universal lingua franca of global scientific discourse. Consequently, English language lessons in modern
secondary and higher education institutions are no longer confined to basic conversational training or abstract
grammatical drills; instead, they function as a strategic interdisciplinary bridge that directly accelerates the
integration of cutting-edge scientific research into the educational process.

The pedagogical methodology of integrating English instruction into the science-education synergy relies
heavily on English for Specific Purposes (ESP), English for Academic Purposes (EAP), and Content-Based
Instruction (CBI). Through these frameworks, language acquisition is seamlessly embedded into authentic
scientific contexts across natural, technical, and humanistic disciplines. During specialized English classes,
students analyze peer-reviewed research papers, examine international patent registries, translate technical
documentation, and write research abstracts in professional English. For instance, whether studying computer
science, agricultural biotechnology, veterinary medicine, or equestrian science, students acquire domain-specific
terminology that allows them to access up-to-date global literature. This functional approach rapidly expands
students' academic vocabulary while simultaneously reinforcing their analytical reading, critical thinking, and
logical reasoning skills within their chosen scientific fields.

Furthermore, mastering English within the science-education ecosystem offers profound long-term
benefits for students, academic institutions, and national research infrastructure. Fluency in academic English
enables young researchers to publish their empirical findings in high-impact international journals, present at
international scientific conferences, and engage in cross-border collaborative projects. Accessing global scientific
repositories—such as Scopus, Web of Science, and open-access research networks—allows students and faculty
members to stay informed about global scientific breakthroughs, preventing research isolation and duplication.
Moreover, English proficiency empowers educational institutions to implement modern digital learning
platforms, participate in global academic exchanges, and align national educational standards with international
university benchmarks, thereby driving socio-economic modernization and technological competitiveness.

Despite its clear strategic importance, implementing an effective ESP and EAP curriculum requires
overcoming distinct institutional challenges. These include a scarcity of specialized interdisciplinary textbooks
that combine domain-specific science with language exercises, the need for joint curriculum planning between
language faculties and scientific departments, and the requirement for continuous professional development for
English educators in scientific terminology. Overcoming these hurdles demands sustained administrative
leadership, collaborative teaching workshops, and the development of digital modular learning resources that
connect language learning directly with scientific research practice.
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THE TRANSFORMATIVE ROLE OF THE ENGLISH LANGUAGE IN MODERN GLOBAL EDUCATION

Abstract

This article examines the transformative impact, pedagogical functions, and strategic imperatives of
English language instruction within modern educational systems globally. It analyzes how English functions as a
global lingua franca, driving academic mobility, digital literacy, cross-cultural competence, and interdisciplinary
learning. Furthermore, the paper discusses communicative language teaching (CLT) methodologies, content and
language integrated learning (CLIL), digital educational technologies, and the long-term cognitive and socio-
economic benefits of fostering high-level English proficiency in contemporary learners.

Keywords:
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academic mobility, clil, digital literacy.

In the modern interconnected world, education has undergone a profound transformation driven by
globalization, digital communication, and rapid technological innovation. Central to this global evolution is the
English language, which has established itself as the primary international lingua franca for scientific discourse,
commercial enterprise, academic research, and global cultural exchange. Historically, English language
instruction in primary, secondary, and higher education was often approached through traditional, structuralist
frameworks—focusing predominantly on rote grammar memorization, sentence parsing, and direct literary
translation. However, in contemporary educational paradigms, English is no longer viewed merely as a
standalone academic subject or a secondary skill. Instead, it serves as an indispensable educational medium, a
gateway to global knowledge repositories, and a vital cognitive tool that empowers learners to navigate diverse
academic disciplines and international professional environments.

The modern pedagogical architecture of English language teaching emphasizes student-centered,
communicative, and task-based methodologies. Primary instructional frameworks, such as Communicative
Language Teaching (CLT) and Content and Language Integrated Learning (CLIL), have shifted the educational
focus from passive grammatical knowledge to active functional proficiency. Under CLIL methodologies, students
acquire English implicitly by studying core academic subjects—such as mathematics, natural sciences, history,
and computer science—in English. This dual-focused pedagogical approach enhances cognitive flexibility,
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deepens conceptual understanding, and accelerates natural vocabulary acquisition within authentic academic
contexts. Furthermore, the integration of digital learning infrastructure—including interactive educational
platforms, artificial intelligence tools, online academic journals, and virtual exchange programs—has expanded
access to authentic English materials, enabling personalized and self-directed learning experiences.

Beyond individual linguistic competence, English language education yields profound social, academic, and
economic benefits. Higher education institutions worldwide increasingly rely on English as a medium of
instruction (EMI) to foster internationalization, attract global academic talent, and participate in cross-border
research collaborations. Mastery of English allows students and researchers to access cutting-edge scientific
databases, publish peer-reviewed studies in high-impact journals, and participate in international conferences.
On an individual level, high-level English proficiency enhances critical thinking, intercultural empathy, and
communicative confidence, providing graduates with a distinct competitive advantage in the global labor market.
Moreover, at a societal level, a national education system that successfully embeds comprehensive English
training fosters an adaptable, globally competitive workforce capable of driving innovation in high-tech
industries, international trade, and public administration.

In conclusion, the English language plays a fundamental, transformative role in shaping modern
educational outcomes and empowering global citizens. By integrating communicative methodologies, digital
technologies, and content-based learning into language curricula, educational systems can prepare a new
generation of reflective, communicative, and globally competitive specialists. The subsequent sections of this
article will examine empirical data on student language acquisition outcomes, analyze innovative CLIL course
structures, and present policy recommendations for national language education reforms..
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SCIENTIFIC ANALYSIS OF PHONETIC AND LEXICAL FEATURES OF TURKMEN DIALECTS

Abstract
This article examines the phonetic architecture, sound inventory, lexical variation, and sociolinguistic
evolution of Turkmen regional dialects. It analyzes core phonetic phenomena—including long and short vowel
contrasts, primary vowel length retention, consonant assimilation, and spirantization—across major dialectal
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groups such as Teke, Yomud, Ersari, Chowdur, and Goklen. Furthermore, the paper investigates archaic Oghuz
lexical strata, localized terminology related to agriculture, animal husbandry, and craft traditions, comparative
Turkic dialectology, and strategic methodologies for preserving regional linguistic heritage within contemporary
Turkmen lexicography.
Keywords:
turkmen dialects, turkic dialectology, phonetics, primary vowel length, lexical variation, oghuz languages.

The Turkmen language, a major member of the Oghuz branch of the Turkic language family, possesses an
exceptionally rich dialectal landscape that offers invaluable insights into historical Turkic linguistics, Eurasian
population movements, and language evolution. Dialectological study within Turkmen linguistics holds a unique
position in Altaic and Turkic studies primarily because Turkmen preserves archaic phonetic and lexical structures
that have been altered or lost in many other modern Turkic languages. Historically, early scientific investigations
into Turkmen regional speech patterns focused on compiling descriptive word lists and categorizing major tribal
dialects. However, with the development of modern structural phonetics, acoustic phonology, comparative-
historical linguistics, and sociolinguistics, analyzing Turkmen dialects has evolved into a rigorous discipline
capable of mapping historical sound shifts, tracing ancient Oghuz migration pathways, and informing
contemporary lexicographical standardization.

Phonetically, Turkmen dialects are renowned across Turkic linguistics for retaining primary long vowels
(uzyn ¢ekimli sesler), a historical feature dating back to Proto-Turkic. The presence of phonemic vowel length
contrasts—distinguishing word meaning based on vowel duration (e.g., distinguishing short vs. long vowel
variants in roots)—varies systematically across major regional groupings, including the Teke, Yomud, Ersari,
Chowdur, Goklen, and Salar dialects. In addition to primary vowel length, Turkmen regional speech exhibits
complex phonetic processes such as interdental fricative realization (the pronunciation of /s/ and /z/ as
interdental [B] and [8]), palatal and labial vowel harmony variations, spirantization of stop consonants, and
localized assimilation patterns. For instance, northern and eastern dialects frequently display unique consonant
lenition and vocalic shifts influenced by historical contact with neighboring Turkic languages (such as Uzbek and
Kazakh), while southwestern and central dialects maintain distinct consonantal clusters and vocalic length ratios
that reflect ancient Oghuz phonetic norms.

Lexically, Turkmen dialects present a rich tapestry of archaic Turkic roots alongside specialized regional
vocabulary tied to traditional ecological knowledge, animal husbandry, agriculture, carpet weaving, and local
geography. Dialectal lexicography reveals distinct strata of ancient Oghuz terms that survived in specific rural
regions while being replaced by literary innovations or loanwords in the standardized national language. Regional
variations are particularly prominent in agricultural and pastoral terminology—such as localized names for
equine conformational traits, Akhal-Teke horse equipment, irrigation techniques, native medicinal plants, and
seasonal pastoral movements. Furthermore, comparative analysis of these lexical variations across regions
enables linguists to reconstruct historical semantic shifts and trace cultural interactions along ancient trade and
pastoral routes across Central Asia.

In conclusion, the scientific analysis of the phonetic and lexical features of Turkmen dialects provides an
indispensable foundation for understanding the historical evolution of the Turkmen language and broader Oghuz
Turkic heritage. By combining traditional field dialectology with modern acoustic phonetics and digital
lexicography, researchers can safeguard this living linguistic treasure for future generations. The subsequent
sections of this article will evaluate spectrographic vowel length measurements, analyze regional lexical maps,
and outline methodological guidelines for dialectological field research.
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CEMAHTUYECKAA U ®YHKLUUOHA/IbHAA AKTUBHOCTb CJTOBOOBPA3OBATE/IbHbIX
A®DPUKCOB B TYPKMEHCKOM A3bIKE

AHHOTauuA

B cTaTbe paccmaTpuBaloTCA CEMAHTUYECKME CBOWMCTBA, QYHKUMOHA/NbHAA Harpyska U AepuBaLMOHHbLIN
noteHumMan cnosoobpasoBaTenbHbiX apPUKCOB B COBPEMEHHOM TYPKMEHCKOM A3blke. Ha ocHoBe
MOPPOHOIOrMYECKOTO U PYHKLIMOHANbHO-CEMAaHTUYECKOro aHaAM3a uccnenoBaHbl OCHOBHble adduUKCcanbHble
MOZENN UMEHHOIO U FNaro/ibHOro cnoBoobpasoBaHMA. AHANU3MPYIOTCA NPOLECChI arrOTUHATUBHOTO GOPMO- 1
cnoBoobpa3oBaHMA, 3aKOHOMEPHOCTU CUHIFAPMOHM3Ma, NOIUCEMUA U OMOHUMUA AEPUBALMOHHBIX POPMAHTOB,
a TaK¥Ke UX PO/ib B NMOMOJHEHUN TEPMUHONOTMYECKOro GoHAa U adanTauum MeXayHapoaHou nekcukun. Ocoboe
BHMMaHWE YyAOeNeHO [AepuBALMOHHOM aKTMBHOCTM addUKCOB B KOHTEKCTE pPas3BUTMA HaAyyHOro W

nNy6MLNCTUYECKOTO CTU/IEN COBPEMEHHOMO TYPKMEHCKOTO A3bIKa.

Kntouesble cnosa:

TYPKMEHCKMUI A3bIK, c10BOO6pasoBaHue, apduKcaums, arroTMHaumus,
CeMaHTUYecKan akTUBHOCTb, 4epPUBaTOOrMA.

TYPKMEHCKUIA A3bIK, BXOAALLMIA B OFy3CKYIO rpynny TIOPKCKOM A3bIKOBON CEMbW, XapaKTepmn3yeTca YeTKo
BbIPa)KEHHbIM  Arr/IlOTUHATMBHLIM ~ CTPOEM, MpPU  KOTOPOM  C/I0BOOOpa3soBaHME U C/I0BOM3MEHEeHMWe
OCYLLECTBAAOTCA MyTEM MNOC/NEA0BaTE/IbHOTO NMPUCOEANHEHUS OAHO3HAYHbIX apPUKCOB K HEU3IMEHAEMOMY
KOPHIO MAN OCHOBE. B TIOPKCKOM f3bIKO3HaHUN MOPGONOTMYECKUII Cnocob AepuBaLun, peanusyemblii yepes
adduKcaumio, TPaAULMOHHO MNpU3HAEeTcA Haubosiee NPOAYKTUBHbLIM, TMOKMM M CUCTEMHBIM MEXaHW3MOM
oborawieHMs C/AOBapHOro cocTaBa. McTopuuyecku UccnenoBaHWe cnoBoobpasoBaTeNbHOM — CUCTEMBI
TYPKMEHCKOrO  A3blka OMMPaNoCb Ha ONUcaTeNbHble W CTPYKTYPHO-COMOCTaBUTE/IbHbIE  METoAbl,
bOKyCMPOBABLUMECS HAa MHBEHTAapU3aUUN AepUBaLMOHHBIX GOPMaHTOB. O4HAKO B COBPEMEHHOM A3bIKO3HAHUMU,
C pasBuTHEM QYHKLMOHAIbHOW rPaMMaTUKU, KOTHUTUBHOW IMHIBUCTUKW Y TEPMUHOBEAEHUSA, NepBOCTENEHHOE
3HayeHWe npuobpeTtaer rNyOOKMI  aHANM3  CeMaHTUYeCKOM U PYHKUMOHANbHOM  aKTMBHOCTU
cnoBoobpasoBaTeibHbIX apPUKCOB, X AePUBALMOHHOMN BaNEHTHOCTM U POAN B GOPMMPOBAHNN HOBbIX IEKCUKO-
CEMaHTUYECKUX KaTeropui.

CemaHTMYecKas aKTUBHOCTb C/10BOOBpa3oBaTeibHbIX ahPUKCOB B TYPKMEHCKOM A3bIKE NPOABAAETCA B UX
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CNocobHOCTM MOANPULMPOBATL UCXOLHOE 3HAUYEHNE KOPHEBON Mopdembl, GOPMMUPYA HOBbIE NOHATUA C PA3HOM
cTeneHbio abcTpakumu. MmeHHble adduKebl (Takme Kak -lyk/-lik, -¢y/-ci, -syz/-siz, -ja/-je) u rnaronbHble
AepuBauuoHHble ¢dopmaHTbl (Hanpumep, -la/-le, -lan/-len, -las/-les, -dyr/-dir) ob6nagatoT BbiCOKOW
NPOAYKTUBHOCTbIO M 06pa3yloT pasBeTBAeHHble cNoBoobpa3oBaTenbHble rHe3ga. Hanpumep, apdukc -lyk/-lik
OEMOHCTPUPYET LWMPOKYI0 NoAMCEMUIO, 06pasys CyLLecTBUTE/IbHble CO 3HAYEHMEM OTBJ/IEYEHHbIX MOHATUM,
KayecTBa, NPOCTPAHCTBA, WHCTUTYUMM W MaTepuanbHbiX 06bekToB. AHann3 YHKUMOHMPOBAHMA AAHHbIX
$GOpPMaHTOB MOKA3bIBAET, YTO MX CEMAHTMYECKasA BblAEIMMOCTb CTPOrO MOAYMHAETCA 3aKOHAM BOKa/bHOIO M
KOHCOHAHTHOrO CMHFAPMOHM3Ma, a TaKKe QYHKLMOHANBbHO-CTUUCTUYECKMM TPEOOBAHUAM KOHTEKCTa.

PyHKUMOHaNbHAA aKTUMBHOCTb adduKcanbHbix Mopdem o0cobeHHO ApKO npoasnaetTca B chepe
COBPEMEHHOr0 TEPMUHOCTPOMUTENBCTBA U ANHAMMUYECKOTO PA3BUTUA HAYYHOIO, TEXHUYECKOTO U 06LLeCcTBEHHO-
NOSIMTUYECKOrO CTUIEN TYPKMEHCKOTO A3bIKa. B 3Moxy HE3aBMCMMOCTU M aKTUBHOM MOoAePHM3aLUKM 06pa3oBaHUA
cnooobpasoBatenibHble apOUKCbl CTaNM [NAaBHbIM BHYTPEHHUM PECYPCOM A1 CO343HMA HaUMOHaNbHOM
Hay4yHOW TepmuHonormu. MNytem adpduKcauMm OT MCKOHHO TIOPKCKUX KOpHEer ¢opmMUpYOTCA TOYHbIE
SKBMBAJIEHTbl MENKAYHAPOAHbIX HAy4YHbIX TMOHATUIA B 061aCTM MaTeMaTMKKU, XMMWUYECKOW TEeXHOJ/IOoruM,
BETePUHaApUM, arpoHOMUN U MHPOPMATUKK. Bonee Toro, Npu aganTaumm 3aMMCTBOBAHHOMN JIEKCUKU MMEHHO
cnoBoobpasoBaTtesibHble  aPpPUKCbl TYPKMEHCKOTO A3blka o06ecneynBaloT OpPraHUYECKYr MHTerpauumio
WMHOA3bIYHbIX OCHOB B MOP}OIOTMYECKYIO CUCTEMY A3bIKa-PeLUMUEHTA.

B 3aknloyeHve cnegyeT OTMETUTb, YTO CNOoBOObGpasoBaTesibHble adpPUKCbl TYPKMEHCKOro A3blKa
npeacTaBnAlT coboit  AMHAMWYHYIO, CaMOPa3BMBAIOLLYIOCA CUCTEMY, OMNpeaenstowyo 6oratctBo U
BbIPa3UTENIbHOCTb HAaLMOHA/IbHOTO f3blKa. M3yyeHWe MX CeMaHTUMYeCKOro noTeHumana M QyHKLMOHa/bHbIX
ocobeHHoCTeN cnocobcTByeT HE TO/IbKO YrAyb/EeHUI0O TEeOPETUUYECKOro TIOPKCKOTO A3bIKO3HAHWUSA, HO U
COBEPLUEHCTBOBAHMIO NPAKTUKU NPenoaaBaHnsa TYPKMEHCKOTO A3blKa M COCTaBAEHNA aKaAeMNYECKUX C/TOBapE.
B nocneayowmx pasgenax ctaTbu 6yayT nogpobHO paccMoTpeHbl KOHKPETHbIE MOAENN UMEHHOM U TNarosbHOM
AepvBaLMM, MPOaHa/IM3NPOBaHbl KOAMYECTBEHHble MNOKasaTenuM MpoAyKTMBHOCTM addUKCOB U AaHbl
peKomeHZaLMm No UX cuctemaTmsaumnn.

CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. AHHaHypoB, A.A. (2020). Mopdonornyeckas CTpyKTypa U c10Bo0b6pasoBaHNE COBPEMEHHOTO TYPKMEHCKOro
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AHTNOA3bIYHbIA CNEHT BUAEOUTPOBOW MHAYCTPUN: CIOBOOBPA30OBAHUE
N KOMMYHUKATUBHbIE ®YHKLUU

AHHOTauuA
B ctatbe paccmaTpuBaEeTCs aHMIMNCKUIA CNAeHr BUAEOUrpoBOM MHAycTpuu. Llenb uccnepoBaHua —
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BblAE/IUTb OCHOBHbIE CNocobbl 06pa3oBaHMNA UTPOBbIX CIEHIM3MOB M ONpeaenmTb X GYHKLMUM B KOMMYHUKaLMUK.
Ha ocHoBe oOMMcaTenbHOro M KOHTEKCTYas/lbHO-CEMAHTMYECKOro aHa/iM3a pacCMaTpMBalOTCA COKpaLLeHus,
nepeocmbicieHne obLieynoTpebuTenbHblX CAOB W OLEHOYHAA NeKcuKa. [oKa3aHo, YTO WrPOBOW C/AEHT
obecneymBaeT KPaTKOCTb 06LLEHMSA U BbipaXKaeT MPMHAANEXHOCTb K COOBLLLECTBY.
Kntouesble cnosa:
aHIIMNCKMIA A3bIK, BUAEOUTPbI, FTeMMEPCKUIN CNEHT, CnoBOOBpa3oBaHue,
CEeMaHTUKA, UHTEPHET-KOMMYHUKaLMA, T0Kanu3aLms.

Bugeourpbl AaBHO CTann He ToAbKOo GOPMOMN A0OCyra, HO U OTAENbHOW KOMMYHUKATUBHOW cpenoi, B
KOTOPOM YYaCTHUKM PErYyNAPHO CO34A0T U NepPeoCMbICNBAIOT A3blKOBble eanHuLUbl. OcCObeHHO 3ameTeH 3TOT
MpoLEecc B MHOroOMo/1b30BaTE/IbCKUX UTPax: UrpoKam TpebyeTca 6bICTpo nepegaBaTb CBEAEHMA O AEUCTBUAX
KOMaH/Zbl, USMEHEHUAX UFPOBOM CUTYALIMWN U NOBEAEHUM CONEPHUKOB. [103TOMY aHFANIACKUI TeAMEPCKUIA CNeHT
BK/IIOYAET KaK KOPOTKME YC/IOBHble 0003HauyeHWsi, TaK M C/oBa C Y3KOCNeumanabHbIMU WAW SMOLMOHANBHO
OKpaleHHbIMW 3HaYyeHUsIMKU. Ero nsyyeHme BaKHO O/15 JIEKCUKONOTUK, NparMaTMkM U nepesoda uMdpoBoro
KOHTeHTa [1, c¢. 67-70]. UccneaoBaHma pPyCcCKOA3bIYHbIX MUIPOBbIX COOBLLECTB TaKKe OMUCbIBAIOT BAUSHMUE
QHFIMACKUX €4MHUL, HA PYCCKMI A3bIK [3], 04HaKO B HacTosAwen paboTe BHMMaHME COCPESOTOYEHO HA MX
3HAYEHUAX U GYHKUMAX B aHIIMINCKOM ynoTpebneHuu.

Llenb HacToAwen paboTbl — onncaTb HEKOTOPbIe cnocobbl 06pa3oBaHMA aHTIMACKOTO UFPOBOTO CIEHTA U
NoKasaTb, KakMe 33a4a4Yn OH pelaeT B 0OLWEHUN UrPoKOB. MaTepuanom nocayuam 15 pacnpocTpaHEHHbIX
e4MHU1L, PacCMaTPMBaEMbIX B aHI0A3bIYHON UIPOBOM KOMMYHUKALMU U B UCCNIEL0BAHUAX MO reMmepcKomy
cneHry: GG, AFK, OP, noob, carry, farm, feed, grind, loot, nerf, buff, clutch, tryhard, toxic n respawn.
Mcnonb3oBaHbl  onucaTesibHbIA, CTPYKTYPHO-C/I0BOOOPA30BaTe/IbHbIA M KOHTEKCTYa/lbHO-CEMaHTUYECKUI
meTozbl. PaboTa MMeeT KaueCTBEHHbIN XapaKTep: OHa HanpasaeHa Ha KnaccudurKaLumio 3HauyeHu U GyHKLUMI, a
He Ha NoACYET YAaCTOTHOCTM CNOB BO BCEM UrPoBOM MHTepHeTe.

Mpexae Bcero HeobXoAMMO pas3rpaHMUMBaATb WUIPOBYHD TEPMUHOJIOTUIO U C/EeHT. TepmMuH 06bIYHO
Ha3blBAaeT 3/1IEMEHT MEXaHWKMU WAU YCTOMUMBOE MOHATME WUIPbl, TOrAa KaK C/EeHroBas eguHMLUa MOXeT
[OMNOMIHUTENIbHO NepenaBaTb OLLEHKY, SMOLMIO MAN OTHOWeEHME K cobecesHUKy. Mpu 3TOM rpaHuLLa Mexay
KaTeropuamu MnoABUXKHA: BbipakeHWe, BO3HUKWee B HedOpMasbHOM 4YaTe, CO BpPEMEHEM MOMKEeT CTaTb
06LenoHATHbIM 0603HaYeHMeM UrPOBOro AeNCTBUSA. MiccnenoBaTenn aHIZIMICKOrO reliMepCcKoro CieHra Takxe
OTMEYAIOT €ro CBA3b C MHTEPHET- U MOJIOAEKHON KOMMYHUKAUMEN, @ TaKKe Pasnnuma Mexay JIEKCUKOM
OTAENbHbIX UFPOBbIX aHpoB [1, c. 69—71].

MepBan 3ameTHas rpynna — COKpaleHus u abbpesmaTypbl. GG ob6pasoBaHo oT good game M 06bI4HO
ynoTpebnsercs B KOHLUE MaT4ya KaK KpaTKas peaKkuus Ha ero 3aseplueHue. AFK (away from keyboard) coobuiaer,
YTO WUIPOK BPEMEHHO OTCYTCTBYET MAM He MOXKeT oTeedatb. OP (overpowered) xapakTepusyeT NepcoHaka,
npeameT UAn CnocobHOCTb KaK Ype3MepHO CU/bHbIe MO CPAaBHEHWUIO C UrPoBbIM GanaHcom. Takne eauHULbI
3KOHOMAT BpPeMSA M XOPOLWO NOAXOZAT ANs 4YaTa, rae AJMHHOE COoOobLLeHMEe MOMKEeT OTB/eYb YYacTHUKA OT
npoucxoasauLero. Bmecte ¢ Tem CMbIC COKpaLLEeHUA 3aBUCUT OT cuTyaumu: GG MOXKET BblpakaTb YBaXKEHME K
COMEPHMKY, HO B KOHIMKTHOM KOHTEKCTE CNOCOBHO BOCMPUHUMATLCA MPOHUYECKM.

BTopaa rpynna cBA3aHa C NepeHOCOM 3HayeHua obLlieynoTpebutenbHbix cnos. Hanpumep, farm B
OObIY4HOM QHFIMIACKOM A3bIKE accoummpyeTca C GepMepCcKMM  XO3AMCTBOM, HO B urpax o603Havaet
nosTopAtoOWMECa AeNCTBUA pPaau MoaydeHusa onbiTa, BaatoTbl UM npeameTtos. Feed B page KOMaHAHbIX Urp
O3HAYaeT He MPOCTO KKOPMUTbY», @ PEryAAPHO NormbaTb UAK NPefOCTaBNAATb MPOTUBHMKY NpenmylLecTso. Carry
MoOKeT 0603Ha4aTb UrPOKa, KOTOPbIN BHOCUT peLuatowmnii BKag B nobesy KomaHapl. B nofobHbIX ciyyasx HoBoe
3HayeHue popmmpyeTcs brarogapa meTadpopUYEeCKOMy NepPeHOCy U 3aKpenaaeTca BHYTPU UIPOBOro KOHTEKCTa
[1, c. 69-71].

OTaenbHbI MHTEPEC NPeacTaBAAeT Mepexos C0B MeXAy 4YacTAMM peuyn — KoHBepcus. B urposom
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aunckypce nerf ynotpebnsetcs He TONIbKO KaK cylecTBuTebHOe, 0603Havatowee ocnabaeHme nepcoHaxka uam
06beKTa, HO U KaK rnaro: to nerf a weapon — «ocnabutb opy»xue». AHanornyHo buff moxket o3HayaTb ycuneHue
UTPOBbIX XapaKTEPUCTUK M MCNOMb30BaTbCA B BbiparkeHun to buff a character. NMoaobHble KOHCTPYKUUK
KOMMNAKTHbl W yaobHbl ana obcyxkaeHMAa o6HoBneHWi, 6GanaHca W peleHuin paspaboTumkoB. OHM
OEMOHCTPUPYIOT, YTO UTPOBas JIEKCUKA HE OTPaHMYMBAETCA CO34aHMEM HOBbIX C/I0B: YKe CyLLecTBytowme Gopmbl
NnoayyatoT cneLmasbHble 3HAYEHUA U HOBblE rPaMmMaTUYecKne QYHKLUN.

Mo KOMMYHUKaTUBHOM GYHKLIMM MOMKHO BbIAENUTb IEKCUKY, ONUCHIBAOLLYIO AeUCTBMA U cTpaTermm (farm,
grind, loot), oueHuMBaloLLyO YpOBEHb MacTepcTBa M noseaeHue (noob, tryhard, toxic), a Tak:ke 0603HavaloLLyO
X0 UNK pesynbTtaT maTya (carry, clutch, GG). Choso noob yKasbiBaeT Ha HEOMbITHOTO UFPOKa U, B 3aBUCUMOCTHU
OT MHTOHALUMK U CUTYALMUKN, MOXKET ObITb HEMTPAIbHbIM 0603HAYEHMEM HOBUYKA UM OCKOPOUTENIbHOM OLLEHKOM
[5]. 9To noKasbiBaeT, 4YTO C/IOBAapHOro nepeBoAa He Bcerga AOCTaTOYHO: AR MOHMMAHMA CAEeHTM3Ma
HEODXOAMMO Y4YMTbIBATb, KTO €ro MpPOM3HOCUT, KOMY OH afpecoBaH WM B KAKOM MOMEHT WIpPoOBOro
B3aMMOAENCTBMA UCNOb3yeTcA.

NrpoBoi cneHr BbINOAHAET U couManbHyto ¢yHKuMto. CoBMECTHoe B/aZeHMe NeKCUMKOW Mno3BonseT
Urpokam 6bicTpee NMOHUMaTb COOBLLEHUSA, Y3HABaTb «CBOUX» U AEeMOHCTPMPOBaTb 3HAKOMCTBO C Npasuaamu
coobuiectsa. MpK 3TOM 3MOUMOHANbHAA OKPACKA MOMKET YCUAMBATb KaK COTPYAHMYECTBO, TaK U KOHO/IUKT:
KOPOTKas oueHKa crnocobHa noagepkatb KOMaHZAy, HO MOKET TaKKe 06BUHATb y4acTHMKa B owmnbKe. MNoaTomy
C/NIEHT HEeNb3A paccMaTpMBaTb TOJIbKO KaK Habop yao0b6HbIX coKpaweHnin. OH npeacTaBnseT cobon MHCTPYMEHT
rPynnoBON MAEHTUYHOCTU U YNPAB/IEHUS MEXKNYHOCTHOM ANCTaHuMen B uMdpoBoi cpeae.

Ons BuoeonrpoBon MHAYCTPUN SAHHbIN A3bIKOBOM CNOM BaXKeH He TO/IbKO B NM0J/1b30BaTE/IbCKUX YaTaX, HO
W NPU CO34aHMM NIOKaNN3aumii, cybTUTPOB, PEKNAMHbIX MaTePUANOB U KOHTEHTA A1A CTPUMUHIOBbIX NAaTGopMm.
NccnepoBaHUAa nepeBoaa UrPoBbIX C/IEHTM3MOB OTMEYAIOT, YTO HepopMaibHas IEKCMKa B 10KaNn3aLmm Tpebyet
BblOOpa C Y4ETOM ayaMTOPUMN M CUTYALMKM, @ MEXaHMYECKOE BOCNPOU3BELEHME HKAPrOHa He BCerga yMecTHo [2;
4]. MepeBoAYMKY HEOBXOAMMO COXPAHUTb HE TOJIbKO NPegMeTHOE 3HAYEHME C/I0Ba, HO U €ro TOH: APYXKECKUN,
MPOHMYECKWNI, COPEBHOBATE/IbHbIN MW arpeccuBHbIi. Kpome TOro, eAnHULLA, eCcTeCTBEHHAA A1 aHM10A3bIYHOTO
YyaTa, MOMET He MMETb CTO/Ib Ke YCTOMUYMBOTO S3KBMBAJIEHTA B APYFOM A3bIKe.

Takum 06pa3om, aHIMNCKUIA CNEeHr BUAEOUTPOBOM MHAYCTPUU GOpMMPYETCA 33 CYET COKpaLLEHWN,
CEMaHTUYECKOro NepeHoca U KOHBEPCUM, a ero OCHOBHbIE QYHKLMM CBA3aHbI C YCKOPEHUEM KOMMYHUKaLMMK,
OLLEHKOW WrpoBbIX AEUCTBUN W BblpaxKeHWeM NPUHAANEKHOCTM K coobuwectBy. Ero nekcuka noasukHa:
3HaYeHMe C/I0Ba MOXKET MEHATBLCS B 3aBUCUMOCTM OT KaHpa, 0OHOBAEHMA UTPbI U KOMMYHUKATUBHOIO KOHTEKCTA.
MpaKTnyeckas 3Ha4YMMOCTb UCCNEeA0BaHMA 3aKNo4YaeTca B TOM, YTO NpeasioxKeHHas Knaccudukauma nomoraer
TOYHEe MOHMMATb aHI0A3bIYHbIE UTPOBblE COOBOLWEHMA WM YYWUTbIBaTb MpParmaTUUYECKUA CMbIC/T C/IeHra npu
nepesoge. Ona panbHenlwero nsydyeHUa Tembl NEPCNEKTUBHO COMOCTAaBUTb YNOTpeb/eHMe OOHUX U TeX Xe
€4MHUL, B Pa3HbIX *KaHpPax Urp U B peYn UrpoKoB, pa3paboTuMKOB U CTPUMEPOB.
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LEGISLATION OF TURKMENISTAN: LEGAL FRAMEWORK, DEVELOPMENT STAGES, AND MODERN REFORMS

Abstract

This article examines the historical evolution, constitutional foundations, codification structure, and
modern reform trajectories of the legislation of Turkmenistan. It analyzes the fundamental role of the
Constitution of Turkmenistan as the supreme law, the systematic hierarchy of legal acts, the codification of civil,
criminal, economic, and administrative branches, and the implementation of international legal standards within
the domestic framework. Furthermore, the paper discusses digital legislative integration, legal guarantees for
foreign investment, environmental regulation, and the long-term significance of legal modernization for national
sovereignty and socio-economic prosperity.

Keywords:
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The legal system of any sovereign nation serves as the foundational pillar supporting its governance,
economic stability, social cohesion, and international relations. Since attaining independence, Turkmenistan has
established a robust, comprehensive, and modern national legal framework meticulously designed to safeguard
national sovereignty, protect human rights and freedoms, and regulate dynamic socio-economic
transformations. The legislation of Turkmenistan represents a harmonious synthesis of universally recognized
principles of international law, modern democratic standards, and rich historical legal traditions unique to the
Turkmen people. Understanding the structure, developmental milestones, and contemporary reform trajectories
of Turkmenistan’s legislative system is essential for legal scholars, policymakers, and international partners
operating within the country’s legal space.

At the apex of Turkmenistan’s legal hierarchy stands the Constitution of Turkmenistan, originally adopted
in 1992 and systematically updated through fundamental constitutional reforms to reflect evolving social
realities and state governance requirements. As the supreme law of the state, the Constitution establishes the
democratic, law-governed, and secular foundations of Turkmenistan, guarantees fundamental human rights and
civil liberties, defines the separation of executive, legislative, and judicial powers, and secures the permanent
neutral status of the nation—a status officially recognized by United Nations General Assembly resolutions. All
laws, presidential decrees, parliamentary resolutions, and administrative regulations issued by state bodies must
strictly conform to constitutional principles. The legislative power is exercised by the national parliament (Mejlis
of Turkmenistan), which bears primary responsibility for drafting, evaluating, and enacting new legislative acts,
reviewing international treaties, and ensuring the continuous modernization of the legal code.

The national legislation is organized into a well-structured hierarchy of statutory acts and specialized codes
that govern every facet of legal, political, and socio-economic life. The primary branches of law are systematically
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codified, encompassing the Civil Code, Criminal Code, Labor Code, Land Code, Tax Code, Customs Code, Water
Code, and Family Code of Turkmenistan, alongside statutory legislation regulating administrative offenses,
corporate governance, and environmental protection. In recent years, under state modernization strategies, the
national legislative framework has undergone extensive reform focused on several strategic priorities: digitizing
public administration and judicial processes, strengthening legal protections for foreign and domestic
investments, expanding social security guarantees, and introducing rigorous environmental standards aligned
with global climate initiatives. Furthermore, accordance with the Constitution, international treaties and
agreements ratified by Turkmenistan form an integral part of the national legal system, taking precedence over
domestic statutory provisions if conflicts arise.

In conclusion, the legislation of Turkmenistan provides a stable, dynamic, and forward-looking legal
environment that guarantees state sovereignty and fosters sustainable socio-economic development. By
maintaining constitutional integrity, deepening legal codification, and integrating digital governance,
Turkmenistan continues to strengthen its legal foundations. The subsequent sections of this article will examine
empirical data on legislative codification, evaluate specific constitutional mechanisms, and outline policy
recommendations for enhancing judicial transparency and legal education.
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LEGISLATIVE REFORMS AND THE DEVELOPMENT OF THE LEGAL SYSTEM IN MODERN TURKMENISTAN

Abstract
This article examines the strategic directions, legislative reforms, and structural development of the legal
system in modern Turkmenistan. It analyzes the constitutional foundation of legislative updates, the integration
of digital legal mechanisms, the modernization of socio-economic and environmental codes, and the alignment
of national statutes with international legal standards. Furthermore, the paper explores the role of parliamentary
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legislative processes, legal guarantees for foreign investment, judicial enforcement, and the long-term impact of
legal modernization on national sovereignty and sustainable socio-economic growth.
Keywords:
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The legal system of modern Turkmenistan has entered a transformative era characterized by rapid
statutory updates, structural modernization, and institutional adaptation. As the nation advances its socio-
economic infrastructure, expands international trade partnerships, and transitions toward digital governance,
the national legal framework must continuously adapt to regulate emerging social, economic, and technological
realities. Legal reform is not merely an administrative exercise; it serves as the foundational driver for state
sovereignty, civil stability, economic diversification, and sustainable human development. In modern
Turkmenistan, legislative updates are guided by constitutional mandates, national economic strategies, and a
firm commitment to universally recognized principles of international law, ensuring that the legal system remains
both robust and flexible in a rapidly changing world.

At the core of ongoing legislative reforms is the constitutional evolution of Turkmenistan. The Constitution
of Turkmenistan, as the supreme legal document, provides the overarching framework for all statutory
innovations. Constitutional amendments enacted in recent years have reinforced the protection of fundamental
civil rights, optimized the division of legislative and executive powers, expanded the role of local self-governance,
and solidified Turkmenistan's internationally recognized policy of permanent neutrality. Under these
constitutional guidelines, the national parliament (Mejlis of Turkmenistan) actively drafts, evaluates, and enacts
new legislative acts designed to streamline economic regulation, strengthen social security nets, and enhance
public administration efficiency. This systematic legislative activity ensures that every law enacted maintains
absolute harmony with the supreme constitutional mandate.

A primary focus of current legislative updates in Turkmenistan is the modernization of economic, financial,
and environmental codes to support a dynamic, multi-faceted economy. Recent reforms have introduced key
amendments to the Civil Code, Tax Code, Customs Code, and Land Code, creating favorable legal conditions for
private entrepreneurship, foreign direct investment, and public-private partnerships. Furthermore, legislative
initiatives heavily emphasize environmental protection and ecological sustainability. Laws governing water
management, land conservation, energy efficiency, and renewable energy adoption have been systematically
updated to align with global environmental standards and international climate frameworks. Concurrently, the
legal framework is being rapidly adapted to accommodate digital technology—establishing clear statutory
definitions and legal guarantees for electronic signatures, digital administrative services, cybersecurity, and e-
commerce.

Despite these significant legislative achievements, the practical implementation of legal reforms presents
ongoing pedagogical and administrative requirements. Effective statutory enforcement requires continuous
professional development for judges, prosecutors, lawyers, and civil servants, alongside enhanced legal literacy
programs for the general public. Furthermore, legal educational institutions must continually update their
curricula to align with newly enacted statutes and digital legal platforms.
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CUCTEMA MEP NPOTUBOAENCTBUA B3ATOYHUYECTBY: COBPEMEHHOE COCTOAHUE
U NEPCNEKTUBbI COBEPLLEHCTBOBAHUA

AHHOTauuA
B cTaTbe paccmaTpuBaeTca cuMcTema Mep NpoTUBOAENCTBUA B3ATOYHMYECTBY B Poccuitckoit Pepepaumn,
BKAtOYatOLWaa npodunakTM4eckmne, yronoBHO-NpaBoBble, agMUHUCTPATUBHO-NPABOBbIE, FPaXKAAHCKO-NPaBOBbIe
W ANCUMNJIMHAPHbIE CPeACTBa.
Kntouesble cnosa:
B3ATOYHNYECTBO, NPOTUBOAENCTBUE KOPPYNLUMN, KOHPUCKALMA UMYLLECTBA,
obLiee NOKPOBUTENLCTBO MO CAYXKOe, yroIoBHAA OTBETCTBEHHOCTb.

Bo B3ATOYHMYecTBe Hanbosiee xapakTepHasa Gdopma KOppynumu, Koraa A0KHOCTHOE N0 0bMeHUBaeT
B/IACTHbIE NOHOMOYMA Ha UMYLLLECTBEHHYIO Bbiroay. PenepanbHbiii 3aKoH oT 25 gekabpa 2008 r. Ne 273-d3 «O
NPOTUBOAENCTBUN KOPPYNUUM» (M. 2 CT. 1) BKNtOYaeT B NPOTUBOAENCTBME KOPPYNLUMK e€ NpoduNakTUKy, 6opbby
C HER U MMHUMM3ALMIO e€ nocneacTBUn. JaHHaA AeATeNbHOCTb OCYLLECTBAAIOT BCe CyObEKTbl NpaBa, a camu
Mepbl HOCAT KOMMJIEKCHbIN XapakTtep [4, c. 48].

Yucno 3akpenneHHbix ¢akToB noaydeHun B3sTKK (cT. 290 YronosHoro Kogekca Poccuiickoit depepaunn,
nanee — YK P®) sbipocno ¢ 5020 8 2021 r. o 7610 B 2024 r., aaum B3aTKM (cT. 291 YK P®) — ¢ 4499 no 6749 [3,
€. 214-215]. Hago yunTbiBaTb, YTO POCT PEFUCTPALIUN NPeaCcTaBAAET CKOpee aKTMBHOCTb NPABOOXPAHUTE/IbHbIX
OpraHoOB, YeM peanbHYlD AUHAMMUKY, MOCKOJbKY «/AaTEHTHOCTb B3ATOYHMYECTBa 0OycnoBAEHA NpPaBOBOW
npUpoaoON Tesnca «OAHO NpecTynjeHuve — ABa nNpecTtynHuKa»» [3, c. 213]. Tak aBTop M.B. Jlenetosoi,
B3ATOYHNYECTBO «BblsiBAAETCA He 6osiee 1-2% OT peanbHO cylwecTsyrowero» (2, c. 116]. B cBA3M c Yem 04HO ANLLb
Y)KeCcToYeHUe CaHKLMIA He KOMMNEHCUPYET HU3KYHO BEPOATHOCTb HaKa3aHuMA.

MpodunNaKTUKY rapaHTUPYIOT 0B6A3aHHOCTM CAYXKaALMX AEKNAapUpoBaTh A0X0Abl, MMYLLECTBO U Pacxoabl
(cT. 8, 8.1 depepanbHoro 3akoHa Ne 273-93), yeAOMNATb O CKAOHEHUU K Koppynuun (cT. 9) n yperyanposaTtb
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KOHPAMKT mHTepecos (cT. 11). CornacHo PepepanbHOMY 3aKoHy oT 3 gekabpa 2012 r. Ne 230-93 (ct. 17),
KOTOpbI no3BosnseT obpawaTe B A0X04 rOCyAapcTBa MMYLLECTBO, 3aKOHHOCTb NMPUOBPETEHMA KOTOPOro He
noaTeepxaeHa. Tak AeKNapMpoBaHUE CYLLECTBEHHO OC/IOXHWUIO COBEPLUEHWE KOPPYNUMOHHbIX NPECTynaeHni
[1, c. 100].

OTBETCTBEHHOCTb MMEEeT MHOrooTpacaeBon xapaktep. Ctatba 19.28 Koaekca Poccuiickoit Pepepaunm 0b
a4MUHUCTPATUBHBIX MPABOHAPYLIEHMAX 3aKpPeNIAEeT A4/1A OpUAMYECcKUX Any, wtpad He meHee 04HOro MUIIMOHA
pybnei B ciy4an WecTUNeTHen cpoke gasHocTu [4, c. 50-51].

Tak ctatba 575 MparxkgaHckoro Kogekca Poccuitickoit ®epepaunn (panee — FK PO) 3akpennseT aapeHue
CNYXKaLLMM 0BbIYHbIX MOSAPKOB CTOMMOCTbIO A0 TPEX ThicAY pybnei, HO cornacHo n. 6 4. 1 cT. 17 ®epepanbHoro
3aKoHa oT 27 utona 2004 r. Ne 79-93 «O rocygapcTBEHHOW rpaxkaaHCcKon cny»kbe Poccuiickoit depepaunmn»
3anpeLaeT noayyaTb NOJAPKU B CBA3U C MUCMNOAHEHMEM 06A3aHHOCTEN HE3aBUCMMO OT CTOMMOCTWU. [aHHas
HEeCornacoBaHHOCTb 061erYaeT MaCKMpPOBKY BO3HArpaXKAeHUsA. YBoIbHEHME B CBA3M C yTpaTom gosepwms (cT. 59.2
depepanbHoro 3akoHa Ne 79-93) He TpebyeT AOKa3biBaHWS cocTaBa npectynaenus [4, c. 52].

YronoBHO-NpaBoBas OCHOBA CMCTEMbI cocTaBAAtoT €T. 290, 291, 291.1 1 291.2 YK P®. deaepasibHbIl 3aKOH
ot 3 utona 2016 r. Ne 324-d3 BBEN OTBETCTBEHHOCTb 338 MeJIKOe B3ATOYHMYECTBO M pacnpocTpaHun ct. 290 YK PO
Ha nepegayvy B3ATKM MO YKA3aHWMIO AOKHOCTHOIO IMLL@ MHOMY INLY, PELLUMB NPObaeMy «CeMenHOMN B3ATKNY [2,
c. 121]. NpeameT B3ATKM NPOAO/IXKAET OrPaHNYMBATL MMYLLECTBEHHbIE 61ara, NO3TOMY TPYAOYCTPONCTBO U/U
OUKTMBHbIN AMNAOM OCTalOTCA 3a NpeaenaMu coctasa [2, ¢. 120-121].

B3ATKY 3a4acTyto MacKMpyOT NoA NoAapoK, O4HAKO OHa, no cnoBam M.B. JlenetoBol, «He ABNAETCA HU
«0ObI4HbIM NOZAPKOM», HW Mogapkom Boobuwe» [2, c. 120]. Kputepuem anddepeHuMaunmn CAyKUT He
cToMmocTb 6n1ara, a ero obycnoBNeHHOCTb AENCTBUAMU MO CAy:Kbe nnMbo 06LMM NOKPOBUTENLCTBOM MM
nonycTuTenbCcTBoM. OrpaHUYeHMA MOCAeAHUX MNOHATMIA OCTAlOTCA pPasMbITbiMM: MO Aeny O NOAyvYeHUu
[OMKHOCTHBIM inuom UPHC 2 750 000 py6. 3a obelaHme n3baBuTb OpraHM3aumio OT Bble3aHbIX NMPOBEPOK CyA,
nepBoM MHCTaHLMM NPU3HAN B3ATKY NOAyY4eHHOM 33 obLiee NonycTUTENbCTBO, @ aNeANAUMOHHAA MHCTaHLMA 33
obLee NOKPOBUTENBCTBO NO CAyXKbe. [laHHbIN cys yopan us o6BMHEHUS NATy 33 NOAFOTOBKY BO3paXKeHWUI Ha
aKTbl MPOBEPOK, TaK KaK 3TO He BXOAW/IO B MOJIHOMOYMA OCYKAEHHOM. [2, c. 122—-123].

PaccmaTpmBan NpakTMKy Ha3Ha4yeHMA HaKa3aHWA, OHA, HECOMHEHHO, OCTAaéTCA OYeHb MATKOM, Tak B 2024
r.u3 27 729 ocyAEHHbIX 32 KOPPYMNUUOHHbIe npecTynneHna 595 nnuam HakasaHWe Ha3HayYeHOo HUXKe HU3Lero
npegena, 5453 — wrpad, 2736 — ycnoBHoe ocyxaeHue [3, c. 217].

B paccmoTpeHHOM Aenie 3a B3ATKY B 0CO60 KpynmHOM pasmepe HasHayeHo 6 feT nuweHus csobosbl
YUYMUTbIBAA HUKHUI Npeaen CaHKumu 4. 6 cT. 290 YK PO B 8 neT, a TakKe UCKAI0YMTENbHbIM 06CTOATENILCTBOM MO
CT. 64 YK P® npmnsHaHO Hainume manosieTHero pebéHka, He ymeHbLuatowee o6L,ecTBEHHYIO ONACHOCTb AEAHUA.

H0.A. MO/IO/IKMHA CYUTAET MOMKM3HEHHOE /MWEHME MpPaBa 3aHMMaTb AOJIKHOCTUM WM 06MA3aTENbHYIO
KoHdumcKaumio [3, c. 218], a H0.A. ['payeB 1 coaBTopbl HEOBXO4MMOE 3aKt0YEeHMEe Mo CTPAXKy NPU B3ATKE CBbile
1 mAH py6. 1 KoHOUCKaLMIO MMyLLEecTBa YneHoB cembM [1, c. 103]. besanbTepHaTUBHbIN apecT NPOTUBOPEUMT CT.
97, 99 1 108 YronoBHo-nNpoLeccyanbHoro kogekca Poccuitickoit depepaumm (aanee — YMNK P®) n npuHumny
copasmepHocTy (4. 3 cT. 55 KoHcTutyumm Poccuiickoli depepaumm), a U3bATME MMYLLLECTBA HEMPUYACTHBIX JINL,
— 4.3 cT. 104.1 YK PO.

KoHdurcKauma noxonos OT B3ATOYHMYECTBA HeOBXoaMMa, OHa JaHHAA Npoueaypa peaKo NpumeHseTca
(860 nnL, 13 27 ThiIC. OCYKAEHHDIX [3, €. 217]) 06bACHAETCA BO3BPATOM AeHer, NepelaHHbIX B X04e ONnepaTUBHOro
9KCNepUMEHTa, Bagenbuy no 4. 3 ¢t. 81 YINK PO, KaKk 1 NpoM30LWI0 B PaCCMOTPEHHOM Aene.

B.E. XannynuH n A.A. LLlanoBasioB CYMTAIOT, YTO «KapaTe/ibHbIl HAacTpon B Gopbbe ¢ Koppynuuein He MoXKeT
6bITb Hanbonee sdpdekTMBHbIM» [4, c. 54]. ITo noaTBepKAAeT pPonb MpumedaHua K cT. 291 YK PO,
ocBobOXKaatoWero oT OTBETCTBEHHOCTM B3ATKOAATENA, KOTOPbIA A06POBONBHO CO0O6WMA O NpecTynaeHuu:
MMEHHO TaKoe 3aAB/IeHMe MO3BOINI0 PACKPbITb PACCMOTPEHHOE AEeN0.

B 3akntoueHne, cnabocTb CUCTEMbI YKa3blBAaeT HE MATKOCTbIO CaHKLMI, @ NATEHTHOCTbIO, Npobenamu B
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Kpyre CcybbeKTOoB W HWU3KOW pPe3y/bTaTUBHOCTbIO WMMYLLECTBEHHbIX Mep. [lepcnekTUBHbIMU  UMELDTCA
cornacosaHus cT. 575 TK P® co c1. 17 PepepanbHoro 3akoHa Ne 79-P3, yTouHeHMe pasbscHeHu MNaeHyma o
NMOKPOBMTENBbCTBE U MONYCTUTENLCTBE, NOBbLIWEHME TPEOOBAHUI K MOTUBUPOBKE NpuMeHeHUA cT. 64 YK PO u
pa3BuTUE GUHAHCOBBIX PAcCefoBaHUI B CBA3KE C U3bATMEM HEODOCHOBAHHbIX aKTUBOB.
CnUCOK UCNONb30BaHHOW UTepPaTypbl:
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OCHOBHbIE ®OPMbl PEAJIN3ALINU NPABA: COB/TIOJEHMUE,
MCNONAHEHUE, UICNOJ/Ib3OBAHUE N NPUMEHEHUE

AHHOTauuA

CtaTbl NOCBALLEHA aHA/AM3y OCHOBHbIX ¢oOpM peanmsaumm npasa: cobnAeHUs, WUCNOJHEHUS,
MCNO/Ib30BaHMUA, NPUMeEHeHUA. PaccmaTpuBaloTCA MPU3HAKKM, KPUTEPUM pasrpaHUYeHUs, B3aMmogencTsue.
CobntogeHne xapaKTepmsoBaHO KaK naccuBHas $opma, UCMONHEHWE — KaK aKTMBHAA, MCNOAb30BaHME — Kak
peanusaums cyObeKTUBHbIX MNpaB, NMPUMEHEHME — KaK BAaCTHasA LeATe/NbHOCTb KOMMETEHTHbIX OPraHoB.
Heob6xoaMMOCTb CMCTEMHOIO NOAX0Aa K NpaBopeannsaumm o6ocHOBbIBaETCA.

Kntouesble cnosa:
peanusauus npasa, cobaogeHne, UCNoIHEHME, UCNO/Ib30BaHNE, NPUMEHEHNE,
npaBomMepHoe nosesieHne, CybbeKkTUBHbIE NpaBa.
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THE MAIN FORMS OF REALIZATION OF THE LAW: OBSERVANCE, EXECUTION, USE, AND APPLICATION

Abstract

The article is devoted to the analysis of the main forms of law implementation: observance, compliance,
use, and application. Examined in the article are their characteristics, criteria for differentiation, and interaction.
Observance is characterized as a passive form, compliance as an active form, use as the realization of subjective
rights, and application as the authoritative activity of competent bodies. The article substantiates the necessity
of a systematic approach to law implementation.

Keywords:
Law implementation encompasses forms of law implementation, observance, compliance, use, application,
lawcompliant behavior, subjective rights, legal obligations, law enforcement.

Mpouecc Bon/OWEHMA MPaBOBbIX MpeAnncaHMi — peanu3auma npaBa B (aKTUMYECKOM MOBeAEHUU
YYaCTHMKOB OOLLLECTBEHHbIX OTHOLIEHWI. B Teopum npaBa BblAe/IeHbl YeTbIPe OCHOBHbIE POPMbI peannsaumu:
cobntofeHNe, UICMONHEHWE, UCNO/Ib30BAHME, MPUMEHEHME.

MocpeacTBom cobntofeHUAs peannsoBaHbl HOPMbl 3ampeTa: OHWM YCTAaHABAMBAKOT HEeAOMNYCTUMOCTb
onpeaeneHHOro NoBeAeHnA nNo yrpo3oi HakasaHua. CobntogeHune He TpebyeT OT cybbeKTa akTUBHbIX AeNCTBUIN
npwv BO34epKaHUM OT NPOTMBOMNPABHOIO NOCAraTe/IbCTBA.

ddPeKTMBHOCTL cOBAOAEHNA — 3aBUCUMOCTb OT YPOBHA MPaBOCO3HAHMA FpaXKAaH, aBTOpPUTETA 3aKOHaQ,
HEeOTBPaAaTUMOCTMN HaKa3aHuA.

HopmatueHaa ocHoBa cobntogaeHns chopmMMpoBaHa 3anpelamumMmm  HOPMamM  YrOA0BHOTO,
AAMUHUCTPATUBHOIO, KOHCTUTYLLMOHHOIO NpaBa, HOPMaMM MHbIX OTpac/ein Npasa.

Mpumepom  cayxuT  ctated 25  KoHctuTyuum  Poccuiickon — ®epepauumn,  3akpennatowas
HEMPUKOCHOBEHHOCTb Xuanwa [1]. KoHcTuTyumoHHbih Cya Poccuiickoit Pepepaunmn B NOCTaHOBAEHUWU OT
19.04.2023 Ne 19-M nopTBepamMn COPasMepHOCTb Mep OTBETCTBEHHOCTM 3a HecobstogeHue 3anpeToB Bpeay,
obecneyeHune 6anaHca YacTHbIX, NyH6ANYHBIX MHTEpecoB [4].

B yacTHocTu MuckyHoBa A.B. oTMeyvaeT, 4To «cobatogeHne HOPMbI NpPaBa CBA3AHO C HENOCPEACTBEHHbIM
OCyLLEeCTB/IEHMEM CYObEKTaMM CBOMX CyOBEKTUBHBIX NPaB, opUaMYEcKNX 06A3aHHOCTEN.

Torga yTBep:KAatoT, YTo NpaBo cobaoaeHo. COOTBETCTBEHHO, BOSHMKHOBEHWE MPaBOOTHOLIEHUS — 3TO
MWb NepBbli 3Tan npouecca cobaoaeHMa Hopmbl npasax» [8, c. 21].

McnonHeHne — aKkTMBHaa <¢opma peanus3aumm npaBa NpUM  aKTUBHbIX AeNCcTBUAX cybbektTa no
06A3bIBalOWMM MNPaBOBbIM HOpMam. McnonHeHne obycnoBneHo 06A3aTeNlbHbIM OCYAaPCTBEHHO-BAACTHbLIM
XapaKTepom MpaBOBbIX HOPM, MOALEPKMBAETCA NPUHYAUTENbHOM CUAOM rocyaapctsa. A McnonHeHumA
npeaycmoTpeHa KOHKpeTHas opuanyeckan 0b6Aa3aHHOCTb, TPebyoTcA akTUBHbIE AelCTBUA cybbeKTa.

«AKTUBHOE NoBeAeHMe CyObeKTOB: OHW COBEPLLAIOT AeNCTBUA, NPeANUCaHHbIE DPUANYECKMMU HOPMAMMU,
BbINOJIHAIOT BO3/IOXKEHHbIE HA HUX 06A3aHHOCTU K aKTUBHOMY noBeaeHuto» [6, . 49].

HopmaTtusHas ocHoBa MCNONHEHMA cPOPMMPOBAHA 06A3bIBAOLLMMMN HOPMAMM HAIOFOBOM, FPaXKAaHCKOM,
TPYAO0BOM, MHbIX OoTpacnen npasa. CornacHo NyHKTy 1 ctatbu 45 HK P®, HanoronnaTenblMK CAMOCTOATENbHO
ncnosiHAeT 0653aHHOCTb MO ynJiaTe Hasora.

HeucnonHeHne — OCHOBaHWe MPUHYAMTENLHOTO B3biCKaHMA [3]. B rpaxaaHCKOM npaBe 3aKpenseHo
Haa/eralllee ncnonHeHue obsasatenncTs ctatbert 309 MK PO [2]. MaeHym BepxosHoro Cyaa P® B noctaHoBEHUM
oT 22.11.2016 Ne 54 «O HeKOTOpbIX BOMpOCaxX NPUMEHEHMA OOWMX MOMOXKEHMN [parkgaHCKOro Koaekca
Poccuinckoit Pepepaunn 06 ob6asaTenbCTBax U UX UCMOJHEHUNY PA3bACHUA NOPALOK UCNONHEHUS 06A3aTeNbCTB,
BK/1t0YaA BCTPEYHOE UCMNONHEHWE, UCMOSTHEHME TPETbUM AnLom [5].

Ucnonb3oBaHWe npeactasasetr cobon popmy peanumsaumm npasa, Npu KOTOpPOM cybbeKT no ceoemy
YCMOTPEHMIO UCMOb3YyeT NPenOoCTaB/EHHbIE EMY HOPUAMYECKME BO3MOXKHOCTU. B oTinume oT cobatoaeHus,
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WCMOJIHEHUA UCMO/Ib30BaHWE OXBaTblBAeT peannsaumio CyObeKTUMBHbIX MNpaB, TO €CTb OCYLEecTBiAeHME
BO3MOXHOCTEM, NPeAoCTaBAEHHbIX YPAaBOMOYMBAIOLWMMN HOPMAMMU.

XapaKTepHOM 4YepToW MCMOb30BaHUA ABAAETCA CBOOOAHOE BOJeU3bABNEHWE CyObeKTa: OH MOKeT
BOCMO/1b30BaTbCA NPABOM WJIN BO34EPXKATbCA OT €r0 MCNONb30BaHWA.

Kantora A.B. nogyepKmBaeT: «MCNOb30BAHUE NPABOBbIX HOPM — Takaa popma peasnsaumm Hopm Npasa,
KOTOpaa COCTOUT B COBEPLUEHMMU AENCTBUIA, L03BONIEHHbLIX MPABOBLIMW MpesnUcaHUAMM, U OCYLLECTBAAETCA
cybbeKkTamm npaBa No cBoen Bosie U B CBOUX MHTepecax» [7, c. 242].

PaccmoTpeHHble popMbl TECHO B3aMMOCBA3aHblI Mexay cobon. B peanbHON AeACTBUTE/IbHOCTU CYOBEKT
peannsyet npasa Yepes cobnofeHme 3anpeToB, UCNONHEHUE 0653aHHOCTEN.

Hanpumep, npeanpuHuMmatens peanusyeT MNpaBo Ha MNpeanpuHMMATENbCKYIO AeATe/IbHOCTb Npwu
MCMOJIHEHNUM HanNorosblx 06A3aHHOCTEN, COONOAEHUM 3aNpPeToB Ha Heao0bpPOCOBECTHYHD KOHKYPEHUMIO.
Koonepauma 3anemeHTapHbix ¢opm co3gaeT 60see CNOXKHbIE, KOMMAEKCHble (GOpPMbl — [OTOBOPHYIO,
NpPaBoNPUMEHUTENbHYIO.

PasrpaHuyeHne ¢opm nomoraer KBaiMdULMPOBATb MOBeAEHME, onpenenaTb OTBETCTBEHHOCTb. lpwu
CMCTEMHOM NOAXoAe LeNoCTeH MexaHU3m npasopeannsaunu, sdpdeKTMBHOCTbL KOTOPOro 3aBMCUT OT Ka4yecTBa
NpPaBOBbIX HOPM, YPOBHSA NPaBOCO3HaHMA, HEOTBPATUMOCTM OTBETCTBEHHOCTMU.

Takum o06pa3om, OCHOBHble ¢GOpMblI peanusaumMm MnpaBa TakMe Kak: cobalogeHue, MCMNOoHEHUe,
NCNONb30BaHME U MPUMEHEHME OTIMYALOTCA COAEPKAHMEM U HOPMATUBHbBIM PeryiMpoBaHUEM.

B coBOKynHoCTM 06pa3oBaH LENOCTHbIM MPOLLECC MexaHWM3Ma npaBopeanm3aumm, BOMAOLAIOLWMIA
npaBoBble NPeAnncaHuA B KU3Hb.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. KoHctutyuma Poccuitickont degepaumm (NpUHATa BCEHAPOAHbIM rosiocoBaHnem 12.12.1993 ¢ usmeHeHUsMH,
0A06peHHbIMK B X04e obuiepoccuitckoro ronocosaHma 01.07.2020) // OduumanbHbin TekeT KoHCTUTYumMn PO,
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7. Kaniora, A. B. Ucnonb3oBaHue Kak Gopma peannsaumm npasa npu ocyLLecTBAeHNN CybbekTUBHbIX npas / A.
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MPOBNEMbI MPUMEHEHUA NMPABA KAK OCOBAA ®OPMA PEA/IU3ALIUU NPABA

AHHOTauuA

B HayyHOI cTaTbe paccmMaTpMBaeTcA MPUMEHEHUs NpaBa Kak ocobol Gopmbl peannsaumm npasa,
npob6aem, CBA3aHHbIX C HUM. PaccmaTpmuBatoT NPpM3HaKM NPaBoONpPUMEHUTENIbHOM AeATENbHOCTH, ee OTANYMe OT
cobnoaeHns, WUCNONHEHUA, UCNONb30BaHMA. OCHOBHble NpPob6aembl BblABAEHbI: Npobenbl, KOAAU3UK B
3aKOHOZaTeNbCTBe, OWNOKM KBanudUKaLUKM, HEUCNONHEHUE cyaebHbIX peweHuit. B ctatbe 060CHOBbIBaETCS
HeobXxoAMMOCTb  COBEPLUEHCTBOBAHMUA NMPOLLeCCYasibHbIX  rapaHTUi,  noBbllleHns  3PpPEeKTUBHOCTU
NpPaBoNpUMEHeHMA.

KnioueBble cnosa:
npUMeHeHWe NpaBa, NPaBONPUMEHUTE/IbHAA AEATENbHOCTb, peanm3auma npasa, Nnpobaemol
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PROBLEMS OF APPLYING THE LAW AS A SPECIAL FORM OF LAW IMPLEMENTATION

Abstract
The article is devoted to the analysis of the application of law as a specific form of law implementation and
the problems associated with it. The distinctive features of law enforcement activities are examined, along with
their differences from compliance, execution, use. Identified among the main problems are gaps and conflicts in
legislation, classification errors, corruption risks, noncompliance with court decisions. The analysis substantiates
the need to improve procedural guarantees, increase the effectiveness of law enforcement.
keywords:
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B MexaHM3Mme NPaBOBOro PeryMpoBaHua 0TBeAeHO LLeHTPaNbHOE MECTO MPUMEHEH U0 NpaBa Kak ocoboi
dopme peanusaumm npasa. Ecaun cobnogeHne, MCNOAHEHME, UCNO/b30BaHME OCYLLECTBAEHbI HENOCPEACTBEHHO
caMMMM CybbeKTamu MpaBa, TO MPUMEHEeHMe npeanonaraeT B/ACTHOE BMELIATENbCTBO KOMMETEHTHOMo
rocy4apCTBEHHOro opraHa UAK AO0XKHOCTHOro nmua. Popma obecneunsaeT nepesos abCTPaKTHbLIX NPABOBbIX
HOPM B KOHKpPETHble MpPaBOBble OTHOLWIEHMWA, FrapaHTUPYA 3alMTy NPaB OT HapylweHWi, NPUMeHeHue mep
IOPUANYECKON OTBETCTBEHHOCTU. BMmecTe ¢ TemM NpaBONpUMEHUTENbHAsA AEeATE/IbHOCTb COMPANXKEHA C LEe/biM
KOMM/eKCoM Npobnem, KoTopble CHUMNKAOT ee 3pPeKTMBHOCTb, MOPOXKAAOT HeoNpeaeeHHOCTb B NPaBoOBOM
peryanpoBaHnu.

MprMMeHeHWe NpaBa OXBaTbiBAeT KOMIMJIEKCHYIO B/AACTHO-NPABOBYH AeATENbHOCTb YNOAHOMOYEHHbIX
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CyOBbEKTOB NO peanunsaLmm NPaBoBbIX HOPM B KOHKPETHbIX YKM3HEHHbIX 06CTOATENbCTBAX. B npuMmeHeHUn npaBa
BblfiBNEHbI cneuMduyeckme npmusHaku. B npaBonpumeHUTENbHOW AEATENbHOCTM OCYLLECTBAAIOT NPUMEHEHWEe
npaeBa opraHbl WAW [O/MKHOCTHble aAvua. OpraHbl WAW  AO/KHOCTHbIE /MUA@ HageneHbl QyHKUMAMM
rocyfapcTBeHHOW BAacTU. PeweHnA — obsA3aTesibHble A8 WUCMONHEHMA AOKYMEHTbl ANA BCEX aApecaTos.
CornacHo cTaTbe 6 defepanbHOro KOHCTUTYLIMOHHOTO 3aKoHa oT 31.12.1996 Ne 1-dK3 «O cyaebHoi cucteme
Poccuitckoit Pepepaupnmn», NOCTaHOBAEHUA CYAOB NOCAe BCTYN/EHUA B 3aKOHHYIO cuiy oba3aTesibHbl 1A BCex
6€3 MCKNOYEHMA OPraHOB rocyAapCTBEHHOM BAACTWU, MECTHOFO CamMoynpaBaeHns, obLwecTBEHHbIX 06 beANHEHWI,
OOJIKHOCTHbIX 1L, GU3NYECKUX, OpUAMYECKUX an, [2].

Kak oTmevaer Yyrpees [.A. «NpuMMEHeHWMEe HOPM nNpaBa MNPOUCXOAUT B OnNpeneneHHoOn
nocnefo0BaTe/IbHOCTU, B YCTAaHOB/AIEHHOM 3aKOHe nopAaKe, obpasyAa noapasgensembli Ha CTaguu npouecc
npUMeHeHNAa HOpM npasa. MpaBonNpUMeHUTENIbHAA AEATENbHOCTb, OCYLWECTBAAeMan Pas3/IMYHbIMU OpraHamm
[eTann3npoBaHa, OCHOBbLIBAETCA Ha pAAe NPUHLMIMOB, pe3y/bTaTOM MPaBONPUMEHEHUA ABNAETCA BblHECEHME
NPaBoONPUMEHUTENBHOTO aKTa, 0pOPMAAEMOrO B COOTBETCTBUM C ONpeseneHHbIMU, YCTaHOBAEHHbIMM 3aKOHOM
TpeboBaHuAMN» [6, . 286].

KanengkaH [O.K. oTmeyaeT, 4YTO «nNpumMeHeHWe npaBa o06saeT pAgoOM MNPU3HAKOB, KoTopble,
XapaKTepU3yloT ero Kak [eATe/IbHOCTb FOCyAapCTBEHHbIX OPraHoOB MO peanu3auuuM CBOMX MOJIHOMOYUA,
cnefoBaTeslbHO, KaK 04HY M3 popm peanmsaumm npasa. 06 3Tom roBopAT 0COOEHHOCTU peanmsaunmn npasa Kak
06YCNOBNEHHOCTb  KOHKPETHbIMW  XKM3HEHHbIMM  OOCTOATENLCTBAMW, HOPMWMPOBAHHOCTb  Npoueaypbl
npasonpumeHenua» [4, c. 148].

BTOpbIM MNPWU3HAKOM CTAHOBMUTCA 0OCOObIN CyObEKTHbIA COCTaB MPaABOMPUMEHEHUA: CyAbl, OpraHbl
NPOKypaTypbl, CNeacTBUA, A03HAHWA, HANOrOBble OPraHbl, MHble KOMMNETEeHTHble Cyb6beKTbl. [paxaaHe,
OpraHu3aLunmn He AeNCTBYIOT B KauecTBe NPaBoNpuMeHUTenen.

TpeTbMM NpPU3HAKOM BbICTYMaeT npoueccyasbHad ¢opma: MpPaBONPUMEHUTENbHAA [eATEeNbHOCTb
OCYLLECTBNAETCA B CTPOrO0 YCTAHOB/NIEHHOM 3aKOHOM MOpPAAKe, KOTOPbIA AeTasbHO pernameHTupyeT
nocnef0BaTeIbHOCTb AENCTBUIM, UX COAEPKAHNE, CPOKM U OPOpMAEHME.

K 4yeTBepTomMy MpW3HAKy OTHECEHa  HanpaBAeHHOCTb Ha  NPUHATME  UHAUBUAYANBHOTO
NPaBoONPUMEHUTENBHOTO aKTa — NMPUIroBOpPa, PeLLEHMA, MOCTaHOB/IEHUS, ONpeaesieHus.

HakoHeu, npuMmeHeHMe npaBa He  OrpaHUYEHO  MEeXaHWYeCKUM  MPUMEHEHMEM  HOPMbI:
NPaBoONPUMEHUTENb OCYLLLECTBAAET C/IOKHYIO MbICIUTENBHYIO AeATeNbHOCTb. OHa OXBaTbiBAeT yCTaHOBAEHME
baKTMYecKnx 0bCcToATENLCTB, BbIOOP, TOIKOBAHME MNPABOBOM HOPMbI.

OpHoWM 13 Katouyesbix Npobiem NpaBonpMMEHUTENbHON AeATeNbHOCTU — Npobenbl B 3aKOHO4ATE/IbCTBE.
MNpn onpeaeneHnn npobena BbIABAEHO OTCYTCTBME MPABOBON HOPMbI, peryaupytowein obuwectBeHHoe
OTHOLLEHMEe, KOTopoe O0O6BLEKTUBHO HYMKAAETCA B MPAaBOBOM onocpefoBaHUU. Hannume npobenos BbiHYXAaeT
npaBonpumeHuTens npuberatb K aHanOrMM 3aKOHA, aHaNorMK MpaBa, 4YTO He Bcerga obecneynBaeT
eaMHoo6pa3sne NpPakTMKK. B caydae oTCyTCTBMS HOPM MpaBa, PEryMpyoLIMX CNOPHOe OTHOLWEHMKE, B cTaTbe 11
lpaxkaaHCKOro npoueccyanbHOro Koaekca Poccuiickoih ®Pepepaunun onpeseneH nopALoK paspeLleHus cnopa:
NPUMeHEeHWe HOPM MpaBa, PErYMPYIOWMX CXOAHblE OTHOLIEHUSA, pa3peLleHne Aena Ucxoaa us obLmx Havan
CMbIC/1la 3aKOHOAATENbCTBA MPWU OTCYTCTBMM HOpM [1]. MpumeHeHWe aHanorum TpebyeT OT cyna BbICOKOWM
KBaIMPUKALLMK, PUCK CyLeOHOM OLIMOKN HE UCKIOYEH.

He meHee ocTpoit Nnpo61emoit OCTaOTCA KONN3UM MEXKAY HOPMaMM Pas3/INYHbIX HOPMATUBHbIX MPaBOBbIX
aKToB. MpoTUBOpEUNE — KONNU3USA MEXKAY ABYMA UM 6osee NpaBOBbIMM HOPMaMU, PEryNPYIOLWMMU OLHO
o6LecTBeHHOE OTHOLWeEHWe. Hannune Konnu3nii NopoxkaaeT HeonpeneneHHOCTb B Bblbope nognexalien
NPUMEHEHWNIO HOPMbI, BOSHWMKHOBEHWE YCN0BUIA A1 MPOM3BOJIBHOFO YCMOTPEHUA npaBonpumeHuTens. Mpwu
NpeosoNeHNN KONAN3UIA NPesyCMOTPEHbI CNeLMasibHble NPaBuaa: NPMOPUTET HOPMbI, 0bnasatoLLein 6onbLuei
OPUANYECKON CUION, NMPUOPUTET CrieumanbHON HoOpMbI Neped obuei, NpUopuTeT HOPMbI, MPUHATON No3aHee.
He Bcerga npasmna ogHO3HAYHO pa3spewatoT Koaamsmio. ObpalleHne B BblwecTosAwMe cygebHble MHCTAHLUK
CTaHOBUTCA HEOOXOANMbBIM.
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CywectBeHHOM nNpobemoit ABNAETCS He4OCTaTOUYHaA onpeaeneHHOCTb NPaBoOBbIX HOPM. Mcnosib3oBaHWe
OLLEHOYHbIX MOHATUIN 6e3 PacKpPbITUA CoAepPHKaHUA, TaKUX KaK «CYLLECTBEHHbIN Bpeay, «ABHOE HEeyBarKeHue,
«rpyboe HapyweHue», CcO343eT PUCK Pas/IMYHOTO TONKOBAHMA OOHUX TEX Ke HOpPM pasHbiMU
npasonpumeHutTensimu. OTCYTCTBME B 3aKOHOAATE/IbCTBE, B MHTEPMNPETALUMOHHbIX aKTaxX BbICLUMX CyAebHbIX
OpraHOB YETKMX KPUTEPUEB WCMONb30BAHMA OLEHOYHbIX KaTeropui — npuynHa HectabuabHOCTU cyaebHom
NPAKTUKKU, CHAKEHMA NPeCcKasyeMoCTM NPaBoNpPUMEHUTENIbHbIX PELLEHUN.

NaHoBaa [.M. oTmeyaeT, uyto «Ha npaKTUKe NPUMEHsieMble HOPMbl MPABOMPUMEHUTENEM He
peann3oBaHbl. Peanusaumto obecneumBaloT agpecatbl BbIHECEHHOFO MM akTa. bonee ToOro, Hanuuue
NPaBoONPUMEHUTENBHOIO aKTa ele He O3HayaeT peasiM3auMM HOPMbl, Ha OCHOBAHWM KOTOPOM OH M3A4aH, He
npegonpegenser ee. Hanpumep, B cuTyauuu, Korga ucteu, He byaeT TpeboBaTb C OTBETUMKA B3bICKAHUS,
YCTaHOB/IEHHOIO peLleHMeM Cyaa, Uan B CUTyaLMK, KOraa 1o, NPpU3HaHHOE CyA0M BUMHOBHbIM B COBEPLLEHMM
NPecTynAeHns, CKPOeTCs, YKNOHUTCA OT OTObIBAaHWA HAaKa3aHWUs, Hepean3oBaHHOM OCTaeTcs Hopma npaea [5, c.
65].»

Mpobnema HeucnosiHeHUA cyaebHbix peweHun, peweHun KoHctutyumoHHoro Cyaa Poccuiickoi
depepaunn TaKKe 3acnykuBaeT ocoboro BHMMaHWA. B npesycMOTPEHHbIE CPOKU He Bcerga WCMOJIHEHbI
BCTYNUBLUME B 3aKOHHYKO cuay cyaebHble aKkTbl CBOEBPEMEHHO, B MOJHOM o06beme, 4YTO QaKTUYEeCKH
obecueHnBaeT cyaebHyIo 3aLLUTY KaK BaxKHENLLYIO rapaHTUIo peanun3aumm npasa. ObecnedyeHune Kuabem geten-
CMpPOT, couuanbHble BbINNaTbl, UCMONHEHME 00M3aTeNbCTB MNepes rpaxagaHamum — chepbl 0ocoboir ocTpoThI
npobnaembl. HencnonHeHne oKoH4YaTeNbHbIX peweHun KoHcTuTyumoHHoro Cyaa, o6a3aTenibHbIX Ha Bcew
TEPPUTOPUN CTPAHbI, NMOAPbIBAET OCHOBbI KOHCTUTYLMOHHON 3aKOHHOCTM. B 4acTHOCTW, NPaBUTENbCTBO He
MCNONIHWMNO NocTaHoBAeHWe oT 14.05.2015 Ne 9-M: BHeceHHbIN B 2015 roay 3aKOHONPOEKT A/UTENIbHOE Bpems
Haxoauncs 6e3 asuxkeHus, a B 2023 roay Obl/1 OTKIOHEH, CBEAEHWNIM O NOATOTOBKE HOBOTO 3aKOHOMPOEKTA HEeT
(3].

MpeogoneHne BbIABMEHHbIX MNpobaem TpebyeT KOMMJIEKCHOrO noaxoga ANA MNOBbIWEHMA KayecTsBa
3aKOHOTBOPYECKOW [AOeATe/IbHOCTU MOoCpeacTBOM 06A3aTeNbHON OUEHKM peryanpylowero BO34eNCTBUSA
HOPMATUBHbIX aKTOB, YCTpaHeHMA npobenos, KoAAM3WUIN, obecneyeHUs CUCTEMHOM COrIaCOBAaHHOCTU
3aKOoHOZaTeNbCTBa. YcuneHne npoueccyanbHbiX rapaHTuii, obecneyeHne egmHoobpasma cyaebHOM NPaKkTUKK
CTAaHOBWUTCA BaAXKHbIM HanpassieHMem. B 3Tux uenax BepxosHbim Cyaom Poccuiickon Pepepaumm paspaboTtaH
3aKOHOMNPOEKT O HageneHuu [lneHyma AOMNOJAHUTENbHBIM MOJHOMOYMEM MO 3aCAYLUMBAHWUIO [OKA3LOB
npeacenaTteneil HUXKECTOALWMX CyA0B No BoMpocamM yyeTa 0b6a3aTesibHbIX AN HUX PYKOBOAALLMX Pa3bACHEHUN
MneHyma, npaBoBbIX No3uumin Mpesmanyma BepxosHoro Cyaa.

Undposaa TpaHchopmaumnsa npaBonpuUMEHUTENIbHON AeATeNbHOCTM TaKKe cnocobCcTBYeT NOBbIEHUIO
3¢ deKTMBHOCTU. BHegpeHUe 3N1eKTPOHHOro Cy0NpPoOn3BOACTBA, CUCTEM aBTOMATUUYECKOrO pacnpeaeneHuns aen,
BUAEOKOHbEPEHLCBA3KN, ayaNONPOTOKOIMPOBAHMA CHUXKAET cyaebHyto Harpysky, obecneynmBaeTt AOCTYNHOCTb
npaBocyAmua, NOBbIWAEeT NPO3PaYHOCTb NPaBONPUMEHUTENbHbIX Npoueayp. Ons nosbiweHua 3¢GPEeKTUBHOCTH
npaBonNpUMEHEHNs NPeayCMOTPEHbI Pa3BUTUE UHCTUTYTOB OBLLLECTBEHHOrO KOHTPO/A, NOBbILLEeHMe NPaBoBOM
KY/IbTYPbl HaceNeHns, COBEPLUEHCTBOBAHWE NpoLLeAyp MOHUTOPUHIA NpaBsa.

MNpumeHeHne npaBa MmeeT ocobyio dopmy peanusaumm npaBa C BAACTHbIM XapaKTepom, 0cobbim
CyObEKTHbIM COCTaBOM, npoueccyanbHoOn GOPMOIA, HanNpaBAeHHOCTbIO Ha MPUHATUE WHAMBUAYASIbHOTO
NPaBoONPUMEHUTENBHOIO aKTa. B npaBonpMMeHUTENIbHON AeATeNbHOCTU BblABAEHbl Npobnembl: npobensl,
KO/INM3MM B 3aKOHOAATE/IbCTBE, HEeA0CTaTOUYHAA onpeaesieHHOCTb NPaBOBbIX HOPM, KOPPYMUMOHHbIE PUCKM,
HeucnosnHeHne cyaebHbix pelleHUid, pelweHuii KoHctutyumoHHoro Cypaa. [MpeogoneHne npobnem —
KOMMIEKCHbIAN MOAX0A, BKAIOYAIOWMIA MOBbILEHME KayecTBa 3aKOHOTBOPYECTBA, YCU/EHWE MPOLLeCcCyanbHbIX
rapaHTuin, umdposyto TpaHCchOpPMaLUIO NPaBONPUMEHEHUS, Pa3BUTUE UHCTUTYTOB OBLLECTBEHHOrO KOHTPOASA:
TONbKO CUHXPOHHOE BO3AENCTBME Ha BCE 3/1eMeHTbl MPaBOBOM cucTeMbl obecneunmBaeT MNOAMHHYIO
3¢ PEKTMBHOCTb NPABONPUMEHUTENbHON AEATENBHOCTU, PEaNN3aLMio NpaBa B LEe/IoM.
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Poccuitckunii rocyiapcTBEeHHbIN YHUBEPCUTET NpaBocyansa umenu B.M. Jlebepesa
r. BopoHex, Poccua

CPABHEHUE 3AKOHOAATE/IbHOIO PETYINPOBAHUA BOMPOCOB 3ALLNTDI
MPABA COBCTBEHHOCTU B POCCUU U B KUTAE

AHHOTauuA
B paboTe pasbACHAIOTCA 3HAYeHWe 3aKOHOLATEeNbHOrO pPeryinpoBaHMA WMHCTMTYTa 3allMTbl Npasa
COBCTBEHHOCTU, a TaKXKe CXO/ACTBa U Pas/iniuusa B aHHOM chepe mexay 3akoHoaaTenbctsom PO 1 KHP.
Kntouesble cnosa:
3aLMTa NpaBa COBCTBEHHOCTM, 3aKOHOA4ATE/IbHOE PeryaMpoBaHue, NPaBonpuMeHeHe,
CXOACTBA M Pa3/INiMA, NPaABOBAA CUCTEMA, NPAKTUKA NPABONPUMEHEHMA.

Tema 3awuTbl nNpaBa COOGCTBEHHOCTM, KaK M /t0bObIx MNPaBOBbIX CMOPOB HEpaspbiBHO CBA3aHA C
3aKOHOZATe/IbHbIM PeryinpoBaHMem AaHHOM npaBoBoi coepbl. [MosTomy B HacToawen paboTe npeanaraetca
CPaBHWUTb 3aKOHOAATe/IbHOE PEry/MpoBaHue AaHHOTO MHCTUTYTa B PO 1 B KHP, HaliTu cxoacTBa M pasnunuums,
yKasaTb, KakMm 06pa3omM [aHHble acneKTbl CBA3aHbl C OCOHGEHHOCTAMM rOCyfapCTBEHHOM M 06LLECTBEHHOM
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CUCTEMDbI, 3 TaK¥Ke CPaBHUTb NPUMepbI U3 cyaebHOM NPaKTUKM.

Hanpumep, B naparpade 2 K P® yKasaHbl ycnosus, Npu KOTOPbIX CAeKa MOXKeT ObiTb Npu3HaHa
HeaencTeuTenbHon, a B naparpade 3 MparkaaHcKkoro Kogekca Kutaickolt HapogHoi Pecnyb6amku, HaobopoT,
YKasaHbl YCNOBUA AEUCTBUTENbHOCTU CAENKU. TaKke HeAeNCTBUTENbHOCTb CAE/KM, COBEPLUEHHOM JNLOM B
COCTOSIHUM, B KOTOPOM OHO He CrnocobHO MOHMMATb 3HAYeHMe CBOUX AENCTBMA WAM PYKOBOAUTH MMM
perynnpyetca ctatbeit 177 TK P®. B nyHKTe 1 yKasaHo, YTO cAefika, COBeplleHHasa rpa*KAaHMHOM, XOTA U
[eecnocobHbIM, HO HAXOAUBLUMMCA B MOMEHT €€ COBEPLUEHMA B TAKOM COCTOAHUM, KOrAa OH He Hbln cnocobeH
NOHMUMaTb 3HaYeHUe CBOUX AENCTBUIA UM PYKOBOAUTb UMUK, MOXKET DbiTb MPU3HAHA CYA0M HeaeCTBUTENbHOM
Mo MCKY 3TOrO rpaxgaHuHa AMbo MHbIX UL, YbW MPaBa MAW OXpaHAEMble 3aKOHOM MHTEpechbl HapyLlleHbl B
pe3ynbTaTe ee coBeplleHua. To ecTb, N106aA cAeKa, COBEPLUEHHANA FPAXKAAHMHOM B TAKOM COCTOSHWUN, MOXKET
6bITb NpM3HaHa HegencTeuTenbHOM. Ctatbelt 151 MK KHP aTa cutyauma peryanpyeTtca Tak: B Cy4vasx, Korga ogHa
N3 CTOPOH CAENKM BOCMOAb30BaNACh, B YaCTHOCTU, CTEYEHMEM TAMKE/bIX 0BCTOATENLCTB, B KOTOPbIX OKasanacb
Apyras CTOpOHa, WAM ee HecrnocobHOCTbIO MOHMMATbL 3HauyeHWe CBOWUX AEWCTBWUI, B pesysbTaTe yero bHbina
coBeplUeHa CAe/IKa Ha O4YeBMAHO HEBLIFOAHbIX YCN0BUAX (KabanbHasa caesnika), noTepnesLlasn CTOPOHA CAEKU
Brnpase notpeboBaTb OT HAPOAHONO WAN TPETEWCKOrO Cyna ee OTMeHbl. To ecTb, 34eCb YKasblBatoTCA ABa
BaXKHbIX, C TOYKN 3pEHMA NPUMEHEHMUA AAaHHOW HOPMbI, PaKTa, Noanexalero AoKa3blBaHMIO. Bo-nepBsbix, 310
$aKT MCNONb30BAHMA OTBETYMKOM MOJIOKEHMEM UCTLA, B KOTOPOM OH HE MOI OCO3HaBaTb 3HauYeHWe CBOMUX
OEeNCTBUI M KOHTPOIMPOBATb MX, YTO A0KA3bIBaET HeA0HPOCOBECTHOCTb OTBETYMKA. BO-BTOPbLIX, 3TO O4EBUAHOCTD
HEBbIFOAHbIX YCNOBUI CAENKM, KOTOpble UCTEL, HaxoAACb B COCTOAHWM, B KOTOPOM OH MOXET OCO3HaBaTb
3HAYeHWEe CBOWMX [AEWUCTBUA U PYKOBOAWUTb MMM, MoOr 6bl M3bexaTb. B gaHHOM c/yyvae poccuinckoe
3aKOHOAaTeNbCTBO AaeT 6osee 0606WeHHOE perynpoBaHme 4aHHOMO YCI0BUSA HEAENCTBUTENBHOCTU CAENKM, @
KuUTalickoe — 6o0Jiee y3Koe, C YKa3aHMEM Ha HeobXoAMMOCTb A0KasbiBaHUA KOHKPETHbIX O0OCTOATENbCTB,
YKa3blBalOLLMX HA HeA0OPOCOBECTHOCTb OTBETYMKA, KOTOPbIE MMEIOT NPAKTUYECKOE 3HAYEHNE U B MPUMEHEHWUM
POCCUMICKOrO  3aKOHOAATENbCTBA.  TaKoe  PeryJiMpoBaHME  UCKAOYAeT  BO3MOXKHOCTb  MPU3HAHWA
HeneNCTBUTENbHON CAENKWN, eCIM UCTEL, 3asAB/SET, YTO OH HAaXO4MACA B COCTOSHWM, B KOTOPOM OH He Mor
0CO3HABATb 3HAYEHME CBOUX AENCTBUIN N PYKOBOAUTb UMM C LLE/IbIO MNOJTYYEHMA BbIFOAbl OT HELENCTBUTEIbHOCTH
COenkn. B cooTBeTCTBUM C KUTAMCKMM 3aKOHOAATE/IbCTBOM, TAaKOe COCTOSIHUE UCTLLA AO/IKHO OblTb O4EBULHBIM
AN OTBETYMKA U TONIbKO TOr4a OHO MOXKeT ObITb OCHOBAHWEM 418 NPU3HAHMA CAENKM HeAEeNCTBUTENbHOM.

Y1o KacaeTcs HenocpencTBeHHO npaBa cobcTBeHHocTU, K PO perynmpyeT Tpu Buga cobcTBEHHOCTM:
rocyfgapcTBeHHan, MyHMUMNanbHaa n YacTtHada. Mnasa 5 TK KHP peryampyeT rocyaapCTBeHHY0, KOIJIEKTUBHYIO U
YacTHYo cobcTBeHHOCTb. Ecnmn nepeyeHb 06EKTOB, COCTABAAIOLWMX rOCYAapCTBEHHYO coO6cTBEHHOCTL B KHP 1 B
P® npakTuyeckn aHasiorMyeH, TO B MOHMMaHMM 06LLel (KONNEKTUBHOM) COBCTBEHHOCTU €CTb HEeKoTopble
pa3nnyuns, CBA3aHHbIE NpeXae BCero ¢ pas/nvymMaMm B COLMaNbHON CTPYKType. Bo-nepBbiX, B POCCUMCKOM Npase
€CTb NOHATME [0/1eBOM COBCTBEHHOCTU. B KMTAMCKOM NpaBe TaKOro MOHATUA HET, @ 3HAYUT, He yperyanpoBaH
06beM OTBETCTBEHHOCTM KaKA0ro y4acTHMKA KOMJIEKTMBA 33 NPUHAANEKALLEe STOMY KOMIEKTUBY MMYLLECTBO.
Takxe B cTaTbe 262 K KHP yKka3aHo, YTo NpaBo COBCTBEHHOCTM B OTHOLLEHUW MMYLLLECTBA, NPUHaAAeXallero
KOMNIEKTUBY, B YAaCTHOCTW, 3eMe/b U /IeCOB, Fop, 3eMeb NacTbuLl, HeobpabaTbiBaembIx 3emesib U NpUBpPeRHON
NONOCbI, OCYLLECTBAAETCA B COOTBETCTBUM CO CAeAyOWMMM NPaBUAAMMU:

1) npaBo COOCTBEHHOCTM B OTHOWEHWW WMMYLLECTBA, NPUHAANENKALLErO KOJUIEKTUBY B cene,
OCYLLECTBNAETCA B COOTBETCTBMM C 3aKOHOM CE/1bCKOXO3ANCTBEHHOM KONNEKTUBHOM OpraHu3aL e ypoBHA cena
WU CEIbCKUM KOMUTETOM OT MMEHM YKa3aHHOTO KONJIEKTUBA;

2) npaBo coH6CTBEHHOCTU B OTHOLIEHUWN UMYLLECTBA, MPUHALAEXKALLErO ABYM UK Bonee KONEKTUBAM B
cene, OCYLLECTBAAETCA B COOTBETCTBMM C 3aKOHOM KaKAON CEe/NIbCKOXO3AWCTBEHHOW KOMNEKTUBHOM
OpraHu3aLmMen YpoBHA CeNa AN KaXKA0M CeNIbCKOM OBLMHOM OT UMEHM YKA3aHHbIX KOMJIEKTUBOB;

3) npaBo cOBCTBEHHOCTM B OTHOLWEHWMM MMYLLECTBA, MPMHALNENKALLETO KPECTbSHCKOMY KOMJIEKTUBY B
BOJIOCTU, MOCE/IKE, OCYLLECTBAAETCA CE/IbCKOXO3AUCTBEHHOM KONNEKTUBHOW OpraHu3auuneint YpoBHA BOSOCTY,

119


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

noceJsika OT UMEHW YKa3aHHOTO KOJIJIEKTUBA.

B poccuiicKom Ke 3aKOHO[ATeNbCTBE B MPUHUMNE OTCYTCTBYET CBA3b KOJIEKTMBA M PYKOBOACTBA
HACeNIeHHOTO MYHKTA, Ha TEepPpPUTOPUM KOTOPOro OH HaxoauTcA. TOAbKO agMWMHUCTpauuA cybbekta PO, B
cooTBeTcTBMM € 3 «0O6 06WMX NpUHUMNAX opraHuMsauum nybandyHol BnactM B cybbekTax Poccuitckoit
Pepepaunn», Npn HeO6X0ANMMOCTU, MOKET BO3AENCTBOBATL HA OPraHU3aLMu.

OpHako, CTOMT OTMETUTb WM HEeKOTOpble CXOACTBAa B MPaBOBOM peryMpoBaHMM 3aWwuTbl MNpaBa
cobctBeHHoCTU. Hanpumep, B rnase 20 TK Pd yKasaHbl M peryavpyroTca Bce Cnocobbl 3awmTbl npasa
COBCTBEHHOCTU: BUHAMKALMOHHBIN WUCK; UCTpeboBaHME MMYyLLEeCTBA OT A06pocoBecTHOro npuobpeTtartens;
pacyeTbl NpPW BO3BPaATE MMYLLECTBA M3 YYKOrO HE33aKOHHOro BAAfEHMA; 3allMTa npaB COBCTBEHHMKa OT
HapyLeHWUI, He CBA3AHHbIX C IMLLIEHNEM BNAAEHWA; 3aLLMTa NPAB Blage NbLia, He ABNAIOLWErOCs COBCTBEHHUKOM.
3TO roBOPUT O CTPEM/IEHMWN 3aKOHOAATe A YPEeryampoBaTh AaHHYO chepy obLLecTBEHHbIX OTHOLIEHWI B NOJIHOM
Mepe, B TO BpPems, KaK KMTAMCKOe 3aKOHOAATENbCTBO, YYMTbIBAaA OCOOEHHOCTM COLMANUCTUYECKOrO CTPOS, B
NPUHUMIE, TaK e, KaK U POCCUNCKOe, NpeaycMaTpmBaeT o6LMe NPUHLMNBI 3aWMUTbl NpaBa cCOBCTBEHHOCTH, B
yem, cOBCTBEHHO U 3aKNHOYAETCSA CXOACTBO, HO HE KOHKPETU3NpPYeT 06CToATEIbCTBA HapyLweHus. Hanpumep, 4to
KacaeTcsA HeraTopHOro Mcka, B cooTBeTcTBMM co ctatbel 236 K KHP, B cnydasx, Korga nmeroTca NpenaTcTBumA B
OCYLLECTB/IEHUN BELLHOro MNpaBa WMAM MOFYT BO3HMKHYTb TaKuMe NpenATcTBMA, NpaBoobniagaTent MOXKeT
notpeboBaTb YCTPaHWUTb YKasaHHble MNPERATCTBMA WM YCTPaHWUTb oOnacHOCTb. C OAHON CTOPOHbI, TaKoe
perynmpoBaHue oxBaTblBaeT 60/1ee WMPOKUIA KPYr CyHaeB HapyLLEHUS, C APYrOM CTOPOHbI B NpoL,Eecce 3awmThbl
npaBa COBCTBEHHOCTM MOTYT BO3HWKHYTb BOMPOCHI, CBA3aHHblE C OTCYTCTBMEM HOPMATUBHOIO PErynpoBaHus
KOHKPETHbIX 06CTOATE/IbCTB.

[na cpaBHEHMA MOXKHO TaKMKe PACCMOTPETb HEKOTOPble C/lydan M3 KUTAUCKOW cypebHOM MnpaKTUKM.
Hanpumep, B cooTBeTcTBUM € [parkgaHCKUM cyaebHbiM pelwleHnem HapogHoro cyaa cpefHel cTyneHn ropoaa
CuaHb npoBuHUMM LLsHben oT 18 okTabpsa 2024 roaa, B aene Shaanxi Sijichun v. Apu (2024) cobcTBeHHUK (McTew)
npoAan HeaBWKMMOCTb, MOKYMaTeab ONAaTUA WU NOAYYUN BRafeHWe, HO pPerucTpauma nepexofa npasa
CcobCTBEHHOCTM He Oblia 3aBepLueHa U3-3a apectoB. Cyabl 06enx MHCTAHUMI OTKa3anu B BUHAMKALMK, YKa3aB.,
4YTO NOKyMaTenb fABASETCA 3aKOHHbIM BAAfAENbLEM C «MPaBOM OXWAAHMA BELLHOrO NpaBa», a OTBETYMKM,
apeHaylowme y NnoKynaTensa, — TaKKe 3aKOHHbIMM Bnagenbuamu. Micteu, coxpaHuBLLMA GOopManbHOE TUTYbHOE
NpaBo, He MOXKET BbITECHUTb $aKTMYecKoro Bnagenbua yepes ct. 235 MK KHP. Mo cytu, 3geck npumMeHeH
NPUHLMN £06POCOBECTHOCTU OTBETYMKA, KOTOPbIA XapaKTepeH TakXe W Ana nogobHoi npoueaypbl B
poccuiickol cyaebHom npakTuKe u yperyamposaH ctatbei 302 TK PO. To ecTb, eciv Npu Ha M4 KOHKPETHOTO
3aKOHOZATeNbHOrO peryinpoBaHuMaA cnopa, CBA3aHHOMO C 3alUMTOM NpaBa COBCTBEHHOCTM CyA, BBMAY Hanuuma
HOPMATUBHOW 6a3bl, BbIHOCUT 601ee 060CHOBAHHOE peLleHne, TO NPU OTCYTCTBMM TAaKOro PeryanpoBaHua, CyA,
nmeeT bonblie cBO6OAbI B MPUHATUM peLeHUs, YTO AEUCTBUTE/IbHO MOMKEeT ObiTb MONEe3HbIM, Y4YUTbiBas
cneumdumKy HapoaHbix cyaos B Kutae.

B poccuiickoi npaKTMKe TaK»Ke BCTpevatoTca cnopbl ¢ AobpocoBecTHbIM npuobpeTtatenem. Hanpumep
COOTBETCTBMU C onpeaeneHmem BepxosHoro Cyaga P® ot 30 mas 2017 r. no geny Ne 50-KI'17-6, npokypop T.
OmcCKa B MHTepecax MyHUUMNanbHOro o6pasoBaHmA U HeonpeaenéHHOro Kpyra aunL, 06paTuaca B cya, C UCKOM K
KyamHckomy P.A. 06 nMcTpeboBaHUM 3eMeNbHOro y4acTKa M3 YYXKOro HEe3aKOHHOro BNAAEHWA, BO3/IOXKEHUMU
06A3aHHOCTN NepeaaTb y4acTOK M UCKAOYEeHUM 3anncK u3 EMPM. BC P® oTmeHUN cocToaABLIMECA NOCTaHOBAEHUA
W Hanpasu/ Aes0 Ha HOBOE PAacCMOTPEHMe, YKa3aB Ha CYL,eCTBEHHbIe HapyLeHWA HOPM MaTepuasibHOro U
npoueccyanbHoro npasa. Cyn cocnanca Ha 7o, 4yto JenapTamMeHT MMYLLECTBEHHbIX OTHOLUIEHWIA 3aKAOYUA
[0roBOP KynAM-NpoAaykm, YTO CBUAETENbCTBYET O ero BoJie B nepegade npaBa COOBCTBEHHOCTM, A TaKXKe O
pobpocoBecTHOCTM NpuobpeTaTtens.

Takum 06pasom, cpaBHeHME HOPMATMBHOIO PEryiMPOBaHUA U CyAeOHOM MPaKTUKM ABYX PA3/IMYHbIX
NPaBOBbIX CUCTEM AAET MOHATb, YTO AAXKE eCNM NOJAUTUYECKAA U COLMANBHAA CUCTEMbI ABYX FOCYAapPCTB B KOPHE
pa3NnMyaloTCcA, OCHOBHblEe MPWHUMMbI NpaBa OCTAlOTCA OAMHAKOBbIMM, MOTOMY 4TO, €C/iM B rocyaapcrse
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CYLLLECTBYIOT TPW OCHOBHbIX BMAa COOCTBEHHOCTH, CyA, paccMmaTpMBas Cnopbl O NpaBe COBCTBEHHOCTU, TaK UK
MHaye, NPUAET K 3TUM OCHOBOMO/IAraloWwMM NPUHLMMAM.
CnMCOK UCNONb30BAHHOI INTEpaTypbl:
1. MparkaaHcKknin kogekc Poccuickoit ®egepaummn. MpuHat FocyaapcTeeHHon Aymoit 1 okTsbpa 1994 roaa.;
2. TpaxkpaHckuii koaeke Kutaiickoli HapoaHoli Pecny6amku (Epbaxaes E.A., BaH Yxkuxya, Y»kao /luro; oTB. pea,.
nepesoga npodeccop BaH Ykuxya) (BTOpoe usa., nepepab. n gon.). - "Mpocnekt", 2025 r.;
3. M'paxkaaHckoe cyaebHoe peweHne HapogHoro cyaa cpeaHeli ctynenun ropoga CuaHb NpoBUHUMKM LLsHbCK OT
18 okTAbpA 2024 roaa;
4. OnpegpeneHune BepxosHoro Cyaa P® ot 30 maa 2017 r. no aeny Ne 50-KIr17-6.
© NynbikMHa M.A., 2026

YAK 34
To3nau P.P.,
2 KypC marncTpaTypbl ¢paky/ibTeTa Bbiclero o6pasoBaHus,
CounHckoro ¢unmana Bryrto (PMNA MuHtiocta Poccun)
HayuHbi pykoBogutennb: MankuH A. T.
KaHAMAAT OpUAMYECKUX HAYK,
CounHckmii dmunman BIryH (PMA MuHiocta Poccun).
r. Couu, PO

NOJIMTUYECKAA CUCTEMA POCCUMCKOrO OBLLEECTBA HA COBPEMEHHOM 3TANE

AHHOTauuA

B paboTe mnccneayetca 3BoAOUMA NOAUTUYECKON cucTembl PO B nepuog 2020-2025 rr. 3aTparusatorca
ACMeKTbl KOHCTUTYLMOHHbIX MpeobpasoBaHWUit, NapTUMHOrO CTpouTenbCcTBa, $enepaTMBHbLIX OTHOLIEHUIA W
AManora rocyfapcrea € COUMYMOM. AKUEHT cAenaH Ha MexaHM3max afantauuu K CaHKUMSM UM BHeZpeHuu
UMPOBbIX TEXHOIOTUI B 3/1EKTOPanbHble npouecchl. CaenaH BbIBOL O CKAagblBaHUM TMBpUAHON moaenu, rae
bopmanbHble AEMOKpPATUYECKME NPOLLelypbl COUETAOTCA C YCUEHUEM UCNOTHUTENIbHON BEPTUKASIN.

Kniouesble cnosa:
NOJINTUYECKAA CUCTEMA, KOHCTUTYLMOHHAaA pedopma 2020 roaa, napTminHaa cuctema, deaepanmsm,
ny6AnYHasa BAACTb, NOAUTUYECKUIA peXUM, LdpoBM3aLmnsa BbIOOPOB.

MN3yyeHne nonuTtndyeckol cuctembl PO Ha Tekyuiem atane (2020—2025 rr.) sBAseTcs KpaliHe akTyabHbIM
B CW/ly TPEX OCHOBHbIX MPUYMH, KOTOpble B COBOKYMHOCTM CHOPMMPOBANM YHUKANbHbIE YCNOBUA ANA
NOIMTUYECKOTO Pa3BUTUA.

MepBas NpuMYMHA CBA3aHA C MACWTAOHbIMM MHCTUTYUMOHANbHbIMU U3MEHEHUAMM, 3anyLWEeHHbIMK
KOHCTUTYLUMOHHOM pedopmoit. BceHapoaHoe rosiocoBaHue no nonpaskam (MtoHb-utonb 2020 r.), NoKasasluee
ABKY 67,97% w ypoBeHb noaaepXku 77,92%, chopmmpoBaso HOBYIO KOHUrypauumio nyb6anyHown Baactu. B
OCHOBHOI 3aKOH Obl/la BBeZAEHA KaTeropus «eamHasa cuctema nybamyHol Bnactu» (cT. 132), 4to npuBeno K
BCTPaMBAHMIO MECTHOTO CaMOynpaB/ieHNs B O6LLYO FOCYAapCTBEHHYIO BEPTUKANDb. [lanbHelllee pa3BUTMe 3TUX
HOPM B 3aKOHOZATeNbCTBE CYLLECTBEHHO CMECTMI0 BanaHc NOSIHOMOYMI B NONb3y denepanbHOro LeHTpa. Mo
oueHKe O.l. PymAHUEBA, AaHHble NMOMPaBKM M3MEHWAWN CaMy CyTb FOCYAApPCTBEHHOM BAACTU, YCU/IMB YepTbl
cynepnpesnaeHTCKoOn Mogenu.
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BTtopasa npuumMHa — bHecnpeLeneHTHOE BHeLHee AaBAeHMe, MUK KOTOPOro NPULLENCA HA Nepuog nocne
¢deBpans 2022 r. Ecam B Havane 2022 r. HaCUUTbIBAIOCh NOPAAKA 2,7 TbIC. OTPAHUYUTENBHBIX MepP, TO K AHBAPHO
2025 r. ux uucno gocturno noytm 20 Tbic. ITO noTpeboBaso OT CUCTEMbI 3KCTPEHHOM MOobMAM3auUK ”
YCKOpPEeHHOro umnoprtosameweHma. Hanpumep, ®3 ot 14.07.2022 Ne 271-®3 co3gan npaBoBYy OCHOBY ANA
NCMNO/Ib30BaHUA UCKAOUMTEIbHO OTEYECTBEHHOTO NporpammHoro obecneveHus B FAC «Bbibopbi».

TpeTbs NPUUYMHA 3aK/HOYAETCA B CTPEMUTENIbHON LMdPOBM3aLMM NOAUTUYECKUX NpoueccoB. Ecan B 2020
r. AUCTAHLMOHHOE 3/1eKTPOHHOEe ronocoBaHue (3l TecTMpoBanoch TONbKO B ABYX PErMOHAX, TO K Bblbopam
2024 r. oHO 0xBaTK0 25 cy6beKToB, NPeAoCTaBUB BO3MOXKHOCTb rosiocoBaTh 6onee 40% usbupartenei. K mapty
2024 r. 6blna BHeApPeHAa MHOroypoBHEBAA Kpuntorpaduyeckas 3alimTta, KOTopas, no AaHHbiM MuHundpbl,
no3so/inna oTpa3unTb cebiwe 200 TbiC. XaKepCKMX aTak.

Lenbto aaHHOM paboTbl ABAAETCA ONpefefieHne KAKYEBbIX XapaKTEPUCTUK M NPOBAEMHbIX TOYek
nonntnyeckom cuctemol Poccnn B8 2020-2025 rr.

MHCTUTYUMOHANbHbIE WU3MEHEHMA W KOHCTUTYUMOHHaA pedopma. PyHAAMEHTOM CUCTEMbl OCTaeTcA
KoHctutyums 1993 r. Tpurrepom wusmeHeHun ctano [locnaHue [Mpe3smgeHTa oT 15 AHBapa 2020 .
3akoHodaTe IbHbIA NPOLLECC MPOLLEN CTPEMUTE/IbHO: YXKe 23 AHBApA 3aKOHOMPOEKT Obln MPUHAT B MEpPBOM
yTteHuun (432 ronoca), a 11 mapta — B TpeTbem (383 rosioca), c y4eTom pe3oHaHCHOM nonpasku B. TepellKkoBo.
MNoctaHoBneHne KC PO o1 16.03.2020 Ne 6-1 noaTBepamMa0 NerMTUMHOCTb NONPaBOK. MHCTUTYT Npe3snaeHTCTBa
He TO/IbKO COXPaHW/, HO U yKpenua ceou nosnumn. K0.N. CKypaToB aKUEHTUPYET BHUMaAHME Ha npobneme
pasfeneHua BAacTeil NMpW CTOMIb 3HAYMTENIbHOM KOHUEHTPauMM MOJHOMOYMI y Fnasbl rocygapcrtea. O.H.
KapmactMHa yKasbiBaeT Ha (EHOMEH «CKPbITbIX MOJIHOMOYMI», KOTOpble CO343l0T Pa3pPbiB  MeXay
KOHCTUTYLUMOHHBIMW HOPMaMKn U NPAKTUKON «PYy4YHOro ynpaBaeHua». MapnameHT, HeCcMoTpsa Ha dopmasbHoe
paclMpeHne KOHTPO/bHbIX GyHKUMi, no mHeHuto O.E. 3yeBa u W.B. baxnosa, He npuobpen peanbHOro
NOJIMTUYECKOrO Beca.

MapTuiiHasa cucTema M BblbOpbl. neKkTopanbHbii umMka 2021 r. (Bbibopbl B Focaymy VI cosbiBa) cTan
NPOBEPKOW Ha NPOYHOCTb: BNepBble NPUMEHSANCA TPEXAHEBHbIN dopmaT n 3 B cemu pernoHax. B napnameHt
NpowWwAn NaTb NapTuin, BrAoYas «Hosbix atogel» (5,35%). «EguHaa Poccua» nonyumna 49,82% no cnucky u
KOHCTUTYLMOHHOE HObLUNHCTBO.

depepatmBHOE yCTPOMCTBO. Poccua ocTaeTcs acummeTpudHon deaepaumenn. Pedpopma 2020 r. 3akpenuna
NPUHLUN e4MHOM cucTeMbl Ny6anMYHOM BAacTu. 3aKoH Ne 414-3 paclumpun MHCTPYMEHTbI BIMAHUA NPe3ngeHTa
Ha rybepHaTopoB (Hanpumep, 4Yepe3 MexXaHM3Mbl «NpeaynpexKaeHuii» U «BbIroBopoB»). PuHaHcoBan
aBTOHOMMWSA PEFMOHOB CHUXKAETCA: MeanaHHasa fona TpaHcdepTos coctasaneT 39,5%, a cob6CTBEHHbIX HANOroB
0CTaNoCh TPU. BaxkHeNWnM cobbITUEM CTaN0 BXOXKAEHUE HOBbIX CybbeKToB (ceHTaAbpb 2022 r.) u nocneayowas
nepeHapeska oKpyros a5 Bblbopos 2026 r., yTeepkaeHHan LMK B anpene 2025 r. B Hay4HOM cpeae AnCKyccus
Konebnetca OT KpUTUKM deaepannsama Kak yrposbl UenoctHoctM (B. MapTbAHOB) 40 3aWmTbl €ro Kak
WMHCTPYMEHTa COXpaHeHUs MHoroobpasus (E. MpuueHKko).

AzanTauma K BHEWHUM Bbi3oBaM. K Havany 2026 r. Uncno caHkumi npesbickao 31,5 Teic. Agantaumns naet
yepes MMnopTo3amMellleHre (nepexos Ha OTe4ecTBEHHbIM B0KYENH) U «KOPMOPATUBHYIO MODBUAN3ALMIO» S/INT.
OpHako K 2025-2026 rr. aTa MoAeNb CTONIKHYAACb C Bbi30BamMM: MHOAALMA N COKPALLEHMA Ha NpeanpuaTUax
CHUKALOT a3y ynpasasemoro ssekTopaTa nepeg, sblbopamm 2026 r. KoHLENTyaibHO Kypc 3aKkpensieH B YKkase No
229 01 31.03.2023 0 «rocygapcree-umMBmMaAN3aLLUM», YTO O3HAYAET OTKA3 OT MHTErpaumMmn B 3anagHble Mo4enu.

Monutnyeckaa cuctema PO B 2020-2025 rr. noKasasna BbICOKYK aAanTUBHOCTb. KOHCTUTYUMOHHaA
pedopma yKpenuaa BepTUKaab BAACTU, HO NMOPOAUAA U BHYTPEHHWE MPOTUBOPEUUA: CYXKEHME NYDHANYHOCTH,
POCT OTYYXKAEHUA M 3PO3UI0 TPAAULMOHHbBIX MEXaHUM3MoB Mobunnsaumn. [anvHelwana ctabunbHoOCTb byaeT
3aBMCETb OT CNOCOHBHOCTM CUCTEMBI PELLATL COLMANbHO-3KOHOMMYECKNe Npobaembl. Boibopbl B Focaymy 2026 .

CTaHYT K/Nt04EeBbIM TECTOM Ha MPOYHOCTb lEl,aHHOl\;1 moaenu.
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CnuMCOK UCNONb30BAHHOMI INTEepaTypbl:

1. KoHctutyuma Poccuitckoit depepaumm (NpuHAaTa BCceHapoAHbIM ronocoBaHnem 12.12.1993) (c ydetom
nonpasoK oT 14.03.2020 Ne 1-®K3) // C3 P®. 2020. Ne 11. Ct. 1416.
2. Pymanues O.T. KoHcTUTyuuoHHas pepopma 2020 roga n TpaHchopmaums Npupoabl rocyaapcTBEHHOM BAaCTH
B Poccuu // KOHCTUTYUMOHHOE M MyHMUMNanbHoe npaso. 2024. Ne 3. C. 12-25.
3. CkypaToB H0.M. UHCTUTYT npe3naeHTCTBa B CUCTEME pasgeNeHus BacTeil: TeOPeTMKO-NpaBoBon aHanus //
Poccuinckuii topuandeckmii xypHan. 2024. Ne 5. C. 34-48.
4. KapmactnHa O.H. «CkpblTble MONHOMOYMA» FNaBbl rOCYAAPCTBA: KOHCTUTYLUMOHHAA TEOpUA U NOAUTUYECKaA
npakTunka // CpaBHUTENIbHOE KOHCTUTYLMOHHOEe 0603peHune. 2024. Ne 2 (147). C. 56-72.
5. ABakbsH C.A. KoHcTuTyumMoHHana pedopma 2020 roaa 1 pa3BUTUE POCCUIMCKOro NapiameHTapusma // BecTHUK
MockoscKkoro yHusepcuteTa. Cepua 11: MNpaso. 2023. Ne 4. C. 3-18.
6. MegyweBckuii A.H. PeKOHCTUTyLMOHanu3auma Kak CTpaTerya: POCCUICKAA MoAeNb NermTMMHOCTA B
noctcoseTckunit nepuog, // ObuiecTBeHHble HayKM U coBpeMeHHOoCTb. 2024. Ne 1. C. 45-62.
7. MapTtbaHos B.C. Poccuiickaa ®egepauma: mexkay nocTMMnepuen u oTaoXKeHHo! Haumei // Monutua: AHanms.
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2 Kypc Mmarnctpatypbl paKynbTeTa Bbiclero o6pasoBaHus,
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HayuHbi pyKoBoauTennb: MankuH A.T.
KaHAMAAT opUaMYECKUX HayK,
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NYB/IMYHAA BNACTb B EQUHOW CUCTEME: AHA/IU3 B3AMMOAENCTBUA
®EAEPA/IBHOIO LEEHTPA U PETMOHOB B COBPEMEHHOM POCCUM

AHHOTauuA

B cTatbe paccmaTpuBaeTca TpaHChOPMALMA B3aMMOOTHOLEHUA Mexay deaepanbHbIM LEHTPOM W
cybbektamm PP nocne KOHCTUTYUMOHHOM pedopmbl 2020 ropa. Uccnepyetrca GeHOMEH «acMMMETPUYHOM
LUEHTpPanusaumm», npu Kotopom ¢opmanbHaa YHUOUKAUMA WHCTUTYTOB Ny6/AMYHOWM BNAcTU codyeTaeTca C
HepOopMaNbHbIMK NPAKTUKAMKU KPYYHOTO YNPABAEHUA U UHCTUTYLMOHANbHBIMU UCKAKOYEHUAMM ANA NOANBbHbIX
pervoHoB.

KnioueBble cnosa:
ny6anyHana BNacTb, egMHan cuctema nybanmyHoli BnacTm, ueHTpanunsauma, peaepanmsm, KOHCTUTYLMOHHAA
pedopma 2020 roga, acCUMMeETPUYHAA LLeHTPaAn3auma, py4yHoe ynpasiaeHume.

Bonpoc noucKa OnTMMasibHOrO COOTHOLIEHUS LLeHTPan3aumMmM U AeueHTpaansaumm rocysapcTBeHHoro
ynpaBAeHua BbICTyNaeT OAHMM U3  KAluyeBblXx Ana awboi  degepaumn. B POCCUMMCKUX  YCAOBMSAX,
XapaKTepM3YIOLWMNXCA KONOCCa/bHOW NOLWAAbI0 TEPPUTOPUM, MHOFOHALMOHAAbHBIM COCTaBOM HaceneHua u
WCTOPUYECKN CIOXKMBLUENCA HEOLHOPOLHOCTbIO KOHCTUTYLIMOHHO-NPABOBOrO CTaTyca Cy6beKkToB, [AaHHas
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npobnema obpeTaeT ocobyto ocTpoTy. Mepuog ¢ mas 2000 roga No HacTosLEee BpemMA 03HAMEHOBAJICA KYpCOM
Ha nocnefoBaTe/IbHOE YKpenaeHne BepTUKaAmM BNacTu. Tem He MeHee, Kak CBUAETeNbCTBYET NPaKTUKa, Mepbl Mo
UeHTpanusaumm, 6yayum addeKTMBHbIMM B BOMPOCAX BOCCTAHOB/EHUA €AMHOrO NPABOBOrO MOASA, OTHIOAb He
NPMBENN K YNPOLLLEHUIO CUCTEMbI OTHOLLEHUIA MEXAY LLEHTPOM M PETMOHAMMN — HANPOTMB, OHWU CNocobCcTBOBaANM
€e YC/I0XKHEHMIO U NOBbIWEHUIO CTENEHN Heonpeae/IeHHOCTU.

KntoueBbim pyberkom B yKazaHHOM MPOLLECCE BbICTYNWUAA KOHCTUTYLMOHHaA pedopma 2020 roaa. 3aKoH
P® o nonpaBke K KoHctutyuum ot 14 mapta 2020 roga No 1-PK3, nogaepraHHbIM Ha 06LEepOCCUMCKOM
ronocosaHun 1 niona 2020 roga, 3akpenua B ctatbe 132 OCHOBHOMO 3aKOHA KOHCTPYKUMIO «eAnHAA cuctema
nyb6anMyHoi Bnactu». [aHHas, Kasanocb 6bl, cyrybo ropuanyeckas HoBaums obo3Haumia NPUHLUNUANAbHBIN
NMoBOPOT OT 3aKpenNeHUs aBTOHOMWMM YPOBHEN BAACTU K MPU3HAHUIO UX GYHKLMOHANBHOrO eAMHCTBa U
nepapxmyeckomn conoguymHeHHocTU. CreayoWmMm Warom cTano npuHatne PegepanbHoro 3akoHa ot 21 aekabps
2021 roga No 414-d3 «06 obwux npuHUMNAX opraHusaumm nyb6anyHol Bnactu B cybbekTax Poccuitckol
Pepepaunn», KOTOPbI OKOHYATENILHO NepeBes B3aMMOAeNCTBUE LLeHTPa U PErMOHOB M3 0FOBOPHOM MIOCKOCTH
B PYCNO KOHCTUTYLLMOHHO 3aKpenieHHON CUCTEMbI.

Cpean MHCTUTYUMOHANbHbIX MEXaHU3MOB LeHTpanum3auumn, copmmposaswmxca ¢ 2000 roga, cnepyet
BblAENUTb: yuypexaeHue denepanbHbIX OKPYroB U MHCTUTYTa NONHOMOYHbIX NpeactasuTenert (13 mas 2000
ropa), pepopmy Coseta Pepepaumm (5 asrycta 2000 ropa), TpaHchopmauLMio MOPAAKA 3amelleHua
rybepHaTopCcKMX A0MKHOCTEN (0oTMeHa BbibopoB 1 AHBaps 2005 roga v mux Bo3spalleHue 2 masa 2012 roga ¢
COXPaHEHMEM «Mpe3naeHTCKoro ouabTpa»), a TakKe GMHAHCOBYIO LEHTPa/n3aumio, MoCcTaBMBLUYHO
601bWNHCTBO CYOBEKTOB B 3aBUCUMOCTb OT dpefiepasibHbIX TpaHChepPTOoB.

OAHaKo 3MNUPUYECKME [aHHble OOHApYXMBAIOT NapagoKc: Ha ¢oHe dopmanbHOM yHUUKaLMM
WMHCTUTYTOB aKTUYECKas aCMMMETPUA He TOJIbKO COXPAHAETCA, HO U ycunmeaeTcA. B HayyHol nuTtepaType
duKeupyetcas ¢eHoOMeH «aCMMMETPUYHON LLEHTPANM3aumm», KOHUENTya/n3npoBaHHbIiM B Tpyaax O.B.
AKcéHoBow (2025) n C.H. Wkensa (2025). AHanns myHuumnnanbHoi pepopmbl 2020-2025 rogos NoKasbIBaeT, UTo
pAdy PEerMoHOB yAanoCb COXPaHUTb ABYXYPOBHEBYO MOAE/lb MECTHOro CamoynpaB/ieHWAa OTHIOAb He Mo
3KOHOMMYECKMM NPUYMHAM, @ B CUAY NOIMTUYECKOrO Beca rybepHaTopa 1 YPOBHA 3/1€KTOPAIbHOMN JI0ANBHOCTMU.
CKNnaablBaeTca HErMacHbIM KOHTPAKT: LEHTP HE MPUMEHAET CaHKLMI 3@ OTCTYNIEHNA OT YHUPUKALMKM B OOMEH Ha
rapaHTUPOBAHHYO NOANBHOCTb U BbICOKME NOKasaTenn «EanHon Poccum» Ha Bbibopax.

HeoTbemnembiM 3n1eMEHTOM CUCTEMbI CTasa NPaKTUKa «py4vyHOro ynpasaeHua». NaHaemua COVID-19
(2020 roa) u cneumanbHasa BoeHHaa onepauma (c 2022 roga) penbedpHO OBHAKUAU NOTUKY LLEHTPaNU3aLUNK:
KagpoBble peLleHUAa B PernMoHax CoriacoBblBatoTcA ¢ denepasibHbiM LeHTPOM, GYHKUMOHUpPYIOT LieHTpbl
ynpasneHua permoHamu (LLYPbl), a Buue-npembepbl defepanbHOro NpaBUTENbCTBA 3aKpenseHbl B KavyecTse
KypaTopoB desepanbHbIX OKPYroB. HoBaLmelt nocneaHero BpeMeHu CTano co3aaHume nogpasgenenunii BAPC npu
Y4YacCTUM pPermoHanbHbIX BAacTel (B YacTHOCTM, 6aTanboHbl «JluBaana» n «KoHsoli» B Kpbimy), uTo dopmupyet
HeCTaHAAPTHYIO KOHOUIypaLmio, NPU KOTOPON perMoHanbHble Anaepbl 06peTatoT AOMOAHUTE/IbHbIE pblYaru
B/IUAHMA.

Takum 06pa3om, Mepapxuyeckas MoAaeNb TEPPUTOPUASIBHOFO KOHTPOAA AEMOHCTPUPYET MEHbLUYHO
CTabuNbHOCTb M NPEeACKa3yeMOCTb, HEXeN Npeanosaranu ee cosgatenu. LleHTpannsaums npoayumpyeT HoBble
dbopmbl acummeTpumn, a GopmasnbHble MHCTUTYTbl JONOAHATCA HedOpPMaNbHbIMM MPaKTUKamu. KpusuncHble
CUTYauMM BCAKUIM pa3  BbIHYKAAOT M306peTaTb ouvepesHble MeXaHU3Mbl KPYYHOro YMpaBieHUAY,
obecneymBalolLmMe CUIOMUHYTHBIN 3GGEKT, HO MOAPbIBAIOWME CUCTEMHYIO YCTOMYMBOCTb B A0JIFOCPOYHOM
nepcrneKkTuee.

Cnu1COK UCNONb30BaAHHOI INTEepaTypbl:

1. KoHctutyuma Poccuiickoii ®eaepaumm (NpuHATa BCEHapoaHbIM ronocoBaHuem 12.12.1993 ¢ usmeHeHUaMuU,
oa06peHHbIMM B Xode obuiepoccuinickoro ronocosaHma 01.07.2020) // OduumanbHbIt UHTEpHET-MopTan
npasosoi nHpopmaumm. — URL: http://pravo.gov.ru.
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nccnegoBanHua. — 2025. — T.11. — Ne 3. — C. 156-172.

7. Wkenb C.H. AcummeTpuyHasas UeHTpaaM3auusa: NoTMKa BbIOOPOYHbIX pedopm Ha MECTHOM YpPOBHE B
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NOVEL BIOMARKERS OF NONSPECIFIC INFLAMMATION AND ATHEROSCLEROSIS DEVELOPMENT
IN PATIENTS WITH ARTERIAL HYPERTENSION AND SLEEP APNEA

Annotation
Patients with arterial hypertension and obstructive sleep apnea had statistically significant higher levels of
new biomarkers of systemic inflammation (neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio,
monocyte-to-lymphocyte ratio, systemic immune-inflammation index, systemic inflammation response index,
and aggregate index of systemic inflammation. The marker threshold values were higher than those linked to the
onset of atherosclerosis, which is obviously significant in terms of the emergence of cardiovascular problems.
Therefore, it is possible to anticipate cardiovascular events in individuals with hypertension and sleep apnea by
analyzing full blood count values, including computed indices and ratios.
Keywords:
obstructive sleep apnea, hypertension, biomarkers, inflammation.

Introduction. Arterial hypertension (AH) and obstructive sleep apnea (OSA) frequently coexist and act
synergistically to increase cardiovascular risk [1]. Hypertension is reported in approximately 35—-80% of patients
with OSA, while approximately 40-50% of patients with hypertension also have OSA; this association appears to
become stronger with increasing OSA severity [2]. Recurrent upper-airway obstruction in OSA causes
intermittent hypoxia, sleep fragmentation, and sympathetic activation, which contribute to oxidative stress,
endothelial dysfunction, elevated blood pressure, and accelerated atherogenesis [3].

Persistent low-grade systemic inflammation is considered an important mechanism linking OSA,
hypertension, and atherosclerotic disease. OSA-related intermittent hypoxia can activate inflammatory
pathways, increase oxidative stress, and promote vascular injury and atherosclerosis [4]. Inflammation also
contributes to endothelial dysfunction, plaque formation, and thrombosis, thereby supporting the progression
of cardiovascular disease [5].

Complete blood count-derived inflammatory indices provide inexpensive and widely available surrogate
measures of systemic inflammation. These include the neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), systemic immune-inflammation index (Sll),
systemic inflammation response index (SIRI), and aggregate index of systemic inflammation (AISI) [6]. NLR, PLR,
Sll, and SIRI have shown promise as prognostic markers in inflammation-related conditions. Recent studies have
demonstrated interest in systemic inflammation biomarkers in oncology, cardiovascular pathology
(atherosclerosis, arterial hypertension, acute and chronic coronary syndromes), as well as OSA. [7, 8]. However,
relatively few studies have specifically assessed these composite hematological indices in patients with both AH
and OSA or examined their association with OSA severity. Determining whether these indices are elevated in the
comorbid AH-OSA population, and whether they exceed thresholds previously associated with atherosclerosis,
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may improve cardiovascular risk stratification.

Purpose of the study. To investigate systemic biomarkers of nonspecific inflammation and atherosclerosis
development in patients with AH and OSA.

Materials and methods. The study was carried out in Grodno, Republic of Belarus, at Municipal Clinical
Hospital No. 2. If they satisfied the predetermined inclusion and exclusion criteria, patients with AH and OSA
(n=80) were consecutively included. Severe ENT pathology (polyps, nasal mucosal hypertrophy, retrognathia or
micrognathia), sleeping pill use, pregnancy, mental illness, chronic ischemic heart disease (angina pectoris above
functional class Il), circulatory failure beyond stage C, non-coronary myocardial disease, decompensated chronic
internal organ disease, systemic inflammatory diseases, cancer, active infection, recent analgesic use, and a
history of bleeding or surgery were among the exclusion criteria. Combination antihypertensive medication,
which included calcium channel blockers, thiazide and thiazide-like diuretics, and angiotensin Il receptor
antagonists was administered to all patients while their heart rates and blood pressure were monitored. The
SOMNOchek mini device (Loewenstein Medical [Weinmann], Germany) was used to evaluate OSA. Apnea-
Hypopnea Index (AHI) scores were used to categorize the severity of OSA as mild (5—-14.9), moderate (15-29.9),
and severe (230). The degree of OSAS was evaluated using the AHI, which is the average number of apnea and
hypopnea episodes per hour of sleep. All participants were split into three groups: Group 1 (n = 43; patients with
AH and mild-to-moderate OSA (apnea-hypopnea index (AHI) < 30)), Group 2 (n = 12; patients with AH and severe
OSA (AHI = 30)), and a control group (n = 25; patients only with AH, without sleep apnea (AHI < 5). The groups
were similar in terms of weight (p = 0.3), age (p = 0.1), and gender composition (p = 0.1). Routine blood tests and
baseline blood samples were obtained at the time of admission. The formulas for the calculated inflammation
indices are as follows: SIRI = (neutrophil count x monocyte count) / lymphocyte count; LMR = lymphocyte count
/ monocyte count); Sl = (platelet count x neutrophil count) / lymphocyte count); AISI = (neutrophils x platelets
x monocyte) / lymphocytes; NLR = neutrophil count / lymphocyte count; PLR = platelet count / lymphocyte
count); MLR [7]. Non-parametric statistical methods were used to process the obtained data. All statistical tests
were conducted with a significance level set at 0.05.

Results of the study. The evaluated indices (SIRI, SlI, AISI, NLR, PLR, and MLR) showed statistically
significant differences between the groups under investigation (Kruskal-Wallis test, p<0.05). Pairwise
comparisons showed that there were differences between Group 1 and the control group (Mann-Whitney U test,
p<0.05) and between Group 2 and the control group (Mann-Whitney U test, p<0.05). The threshold levels for
systemic inflammation indices associated with atherosclerosis were SIRI >1.05, SIl >368, and AlSI >248, as
reported by Shvarts et al.. In our study, these values were noted in patients who also had OSA and AH.

The AHI and both SIRI and AISI were positively correlated, according to Spearman correlation analysis
(Spearman's rho = 0.42, p<0.05). Our findings are consistent with those of Yildiz Ucar et al., who found that NLR,
Sll, SIRI, and PIV were significantly higher in patients with severe obstructive sleep apnea than in those with mild
or moderate disease [8]. Additionally, our research revealed a moderate correlation (p<0.05) between SIRI and
MLR and male gender, indicating that an inflammatory response may be involved in the pathophysiology of
atherosclerosis in males with AH and OSA.

Conclusions. According to our findings, patients with AH and OSA had statistically significant higher levels
of new biomarkers of systemic inflammation. These markers threshold values were higher than those linked to
the onset of atherosclerosis, which is obviously significant in terms of the emergence of cardiovascular problems.
When these comorbid diseases are present, males are more likely than women to experience an inflammatory
response. Therefore, it is possible to anticipate cardiovascular events in individuals with hypertension and sleep
apnea by analyzing full blood count values, including computed indices and ratios.
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3HAYEHME HOPMA/IbHOM MUKPO®/10PbI Y AETEN

AHHOTauuA

HopmanbHas muKpodopa opraHuama pebEHKa UrpaeT BarKHYKO posib B GOPMUPOBAHUU MMMYHHOM
CUCTEMbI, NoadepXaHUM obmeHa BelwecTB U obecneyeHnn YCTOMUMBOCTM K NATOTE€HHbIM MUKPOOPraHU3mMam.
Ocoboe 3HaYeHne MMeeT MUKPODOMOTa KULIEYHWKA, COCTaB KOTOPON M3MEHSETCA C POXMAEHMA U 3aBUCUT OT
cnocoba pogopaspelleHmns, XxapakTepa BCKapMAMBaHWA, MUTAHUA, NPUMEHEHNS aHTUOMOTUKOB M OKpYyrKatoLen
cpegbl. B cTaTbe paccmMaTpMBalOTCA OCHOBHble QYHKUMM HOPMasibHOM MUKpOdIOopbl, OCOBEHHOCTM eé
$bopmMMpOBaHMA B LETCKOM BO3pacTe, BAMAHWE HA MULLEBAPEHME U MMMYHUTET, a TakKe GaKTopbl, CNOCObHbIe
HapyLaTb MUKPobHOe paBHoBecue. OTaebHOE BHUMaHUWeE yaenaetcs NPodunakTMKe HapyLweHMin MUKpoburoTbl
W 3HaYEHWIO PaLMOHaNbHOrO NPUMEHEHUs aHTMBaKTepMaibHbIX NPenapaTos.

Kntouesble cnosa:
HOpMa/ibHaA MUKpodaopa, MUKPOOMOTa, AETH, KULLEYHUK, UMMYHUTET,
nuiiesapeHue, NPobUOTUKKN, ANCOMO3, aHTUONOTUKMN.
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THE IMPORTANCE OF NORMAL MICROFLORA IN CHILDREN

Abstract

Normal human microflora plays an important role in the development of the immune system,
maintenance of metabolism, and protection against pathogenic microorganisms in children. The intestinal
microbiota is particularly important, and its composition changes from birth depending on delivery mode,
feeding practices, diet, antibiotic exposure, and environmental factors. This article examines the main functions
of normal microflora, its development during childhood, its effects on digestion and immunity, and factors that
may disrupt microbial balance. Particular attention is given to preventing microbiota disturbances and promoting
the rational use of antibacterial drugs.

Keywords:
normal microflora, microbiota, children, intestine, immunity, digestion, probiotics, dysbiosis, antibiotic.

MoHATUE N 0COBEHHOCTN HOPMAIbHOM MUKPOdAOPbLI Y AeTel

HopmanbHaa mukpodiopa, uam mmkpobuoTa, npeacraBaser cobon COBOKYMHOCTb MUKPOOPraHM3MOB,
0OUTAIOLWMX Ha KOXKE U CANBUCTbIX 060/104Kax YenoBeKa. Y AeTei oHa BKAOYaeT baKkTepuu, BUPYChbl, rPUbbI 1
ApYyrMe MUKPOOPraHM3mbl, B3aUMOAENCTBYIOWME C OpraHM3mMom Xxo3snHa. Haubonee pasHoobpasHas
MUKpobuota dopmupyeTca B KULLIEYHUKE, OHAKO BaXKHble MUKPOOHbIE COOBLLECTBA MPUCYTCTBYIOT TaKXKe B
MosIoCTU PTa, Ha KOXKe U B AbiXaTesbHbIX NyTAX. COCTaB MUKPOBUOTbI M3MEHSIETCA Mo Mepe pocTa pebéHKka u
3aBUCUT OT NUTaHMSA, BO3PACTa, COCTOSHMA 340POBbA U BO34ENCTBUA IEKAPCTBEHHbIX NpenapatoB. HopmanbHas
MMKpOdIopa y4acTByeT B NULLEBAPEHUM, CUHTE3E OTAE/IbHbIX BUTAMUHOB, NOAAEPKAHUN 3aLLMTHbIX BapbepoB
W PerynaumMm UMMYHHbIX peakumii. Eé cbanaHcMpoBaHHOE pa3BUTUE ABAAETCA OAHWM U3 BarKHbIX paKkTopoB
340poBbA pebEHKa.

dopmurpoBaHne MnKpodopbl B paHHEM AETCTBE

dopmnpoBaHMe MUKPOBUOTbI HAYMHAETCA B PaHHUIA Nepunog, KU3HU U 0COBEHHO aKTUBHO NMPOUCXOAUT B
nepsble rogbl. Ha eé pasBuTHE BAUAIOT YC/IOBUSA POXKAEHUA, KOHTAKT C OKPYKalolen cpenown, rpygHoe uau
WCKYCCTBEHHOE BCKapM/IMBAHWE, BBEAEHME MPUKOPMa U NoCeaytoLee pacluMpeHme paunoHa. NpygHoe MooKo
COAEPKMUT HE TONbKO NUTaTE/IbHbIE BELLECTBA, HO M OAUrocaxapuibl, CNOCOBCTBYIOWLME POCTY ONPeAEeNEHHbIX
nonesHbIX KMLeYHbix 6bakTepuit. Mo mepe BBeAeHMA Pa3HOOOpPaA3HbIX NPOAYKTOB YBENINYMBAOTCA HOraTcTBo U
GYHKLUMOHaNbHble BO3MOXHOCTU MUKPOBOMOTbI KULIEYHMKA. B nepBble rogbl XU3HM €€ cOCTaB OTHOCUTE/IbHO
WM3MEHYMB, NOCTENEHHO NpuobpeTas xapaKTepuctTuku, bonee TUNUYHbIE A/1A B3POC/AOro opraHuama. Ha stoT
NPOLLECC TaKXKe BAMAIOT UHPEKUMKM, aHTMBUOTMKOTEPANUA U YCIOBUA NPOXKMBaHMUA. MNpaBuibHOE NUTaHME U
0b60CHOBaHHOE MNPUMEHEHWE JIeKapcTB MOMOraloT MOAAEPXKMBATL HOPMaJbHOE Pa3BUTUE MUKPOOHbIX
coobuuecTs.

Ponb HopManbHOW MUKPOdIOpbI B NULLLEBAPEHUM U OBMEHE BeLLLECTB

KuweyHas MMKpobMOTa yyacTBYeT B pacLensieHUM HEKOTOPbIX KOMMOHEHTOB MWLM, KOTOpble He
NOMHOCTbIO MepeBapuBatoTca cobCTBEHHbIMKM depmeHTamu 4enoBeKa. OcobeHHO BarkHa depmeHTauuns
NULLEBLIX BOJIOKOH, B pe3ynbTaTe KOTOpPOK 06pasyroTca KOPOTKOLENOYeYHble KMPHbIE KWUCIOTbl, BKAKOYas
aueTaTt, nponuoHaT u byTupaTt. 3TN COeAUMHEHUA CAYXKAT MCTOYHMKOM 3SHEPrMM ANA KNAETOK KULIEYHUKA W
Y4YacTBYIOT B PErynaumm MeCcTHbIX BOCNAa/MTEIbHbIX NPOLLECCOB U obMeHa BellecTs. MUKpPOOpraHn3mbl TaKxke
B/IMAIOT Ha NpeBpallleHMEe KeNYHbIX KUCIO0T U yYacTBYIOT B MeTabonnsme pas/iMyHbIX NULLEBbIX KOMMNOHEHTOB.
HekoTopble npeacraButeni MMKPOBMOTbI CNOCOOHbI CUHTE3MPOBATb BUTAMMHBI, BK/AOYaA BUTAMMH K ¥
oTAeNbHble BUTaMUHbI rpynnbl B, ogHaKo BKAa4 MMKPOBHOro cnHTesa B obecneyeHne notpebHocTel pebéHKa
HeogMHaKoB. Mo3Tomy HopManbHas MUKpPodIopa AOMOHSET, HO He 3aMeHseT NOIHOLeHHOe NMUTaHUe.
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TypKMeHCKui FocyfapCTBEHHBIN MEANUMHCKUI YHUBEPCUTET MMeHM MbipaTa Mappblesa
TypKMeHUCTaH, Awxabag

NPUYUHbI BOSHUKHOBEHMA AUCEAKTEPUO3A Y AETEN, EFO NPO®UNAKTUKA U NEYEHUE

AHHOTauuA

B cTaTbe paccmaTpuBaloTCs NPUYMHbI HapyLWeHUa COCTaBa KULWEYHOW MUKPOOUOTLI y AeTel, OCHOBHbIe
baKTopbl PUCKA, KIMHMYECKME NPOABAEHUA, METOAbl ANATHOCTUKM, NPOPUNAKTUKA U COBPEMEHHbIE MOAXOAbl K
NeyeHuto. Ocoboe BHUMaHUE yaenaeTca BAUAHUIO aHTMBAKTepMaibHbIX NPenapaToB, 0COBeHHOCTEN NUTaHKA,
KULWEYHbIX MHPeKunit n Bo3pacta pebéHKka Ha ¢dopmupoBaHMe MUKpoBHoro coobuiectBa. OnucbiBatoTCs
NPUHUMNbI PALMOHANBHOTO MUTaHUSA, TPYAHOr0 BCKAaPM/IMBAHUA U 06OCHOBAHHOIO NPUMEHEHMA NPOBMOTUKOB.
MNogyépKnBaeTcs, 4YTo TepMUH «ancbakTepnos» He Bcerga obosHayaeT camocToaTesnbHoe 3abosesaHue,
No3TOMy JleYeHWe AONKHO ObiTb HanpaBAEHO Ha YCTAaHOB/IEHHYIO MPUYMHY CUMMNTOMOB, @ He TOJIbKO Ha
M3MeHeHMEe Pe3yIbTaTOB aHa/IM3a MUKPOPIOPbI.

Kntouesble cnosa:
ANCOaKTEepPNOo3, KNLWevyHas MUKPobuoTa, AeTH, KUevyHas MUKpodiopa, aHTUONOTHKK,
NPo6MOTUKM, NPODUNAKTUKA, IeYeHNe, NULLEBAPEHME.

Garayeva Jennet

Lecturer of the Department of Microbiology
Myrat Garryyev Turkmen State Medical University
Turkmenistan, Ashgabat

CAUSES OF INTESTINAL DYSBIOSIS IN CHILDREN, ITS PREVENTION AND TREATMENT

Abstract

This article examines the causes of alterations in the intestinal microbiota in children, the main risk factors,
clinical manifestations, diagnostic approaches, prevention, and current treatment strategies. Particular attention
is given to the effects of antibiotics, dietary patterns, intestinal infections, and age on the development of the
intestinal microbial community. The principles of balanced nutrition, breastfeeding, and the appropriate use of
probiotics are discussed. The article emphasizes that the term “dysbiosis” does not always describe an
independent disease; therefore, treatment should target the established cause of symptoms rather than changes
in microbiota test results alone.
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MoHATUE M NPUUYNHBI BOSHUKHOBEHUSA AncbaKTepmnosa y aeteu

OncbakTeprmosom TPaAMUMOHHO HasblBalOT HapyleHue cocTaBa U QYHKUMOHANbHOM aKTUBHOCTU
HOPMa/IbHON KULIEYHON MUKPOBUOTbI. B COBpEMEHHOM MeAMUMHE Yalle MUCMONb3YeTca TEPMUH «aANCONO03».
KuweyHas mMKpobuoTa BKIOYAET pasHOOOpasHbIe MUKPOOPTraHN3MbI, y4acTBYOLME B NULLLEBAPEHUN, 0BMeHe
Belect8 1 GOpPMMPOBAHUN MMMYHHOW 3alUnTbl. Y AeTel eé cocTaB U3MEHAETCA B 3aBMCMMOCTM OT BO3PACTa,
NUTaHMA, COCTOAHMSA 340POBbA U YCNOBUN OKpy:Katowen cpeabl. OgHON M3 Hambonee pacnpoCTPaHEHHbIX
NPUYNH BPEMEHHbIX W3MEHEHWI MUKPOOBMOTbI ABNAETCA NPUMEHeHWe aHTUOMOTMKOB, KOoTOopble MoryT
BO3€EMCTBOBAaTb HE TONbKO Ha BO36yauTenen MHPEKUUM, HO U Ha YyBCTBUTE/IbHbIEe DAKTEPUU KULLEYHUKA.
JononHuTtenbHbIMM GpaKTOpamm BbICTYNAOT KULIEYHblE MHDEKLMN, PE3KME UBMEHEHUS PaLMOHa, XPOHUYECKME
3aboneBaHMA NULLLEBAPUTENIbHOM CUCTEMbI M HEAOHOLWEHHOCTL. O4HaKO 06HapyKeHne N3MeHeHU MUKPOBHOro
cocTaBa camo no cebe He goKa3biBaeT Haan4ymMe 3abonesaHus.

OcHoBHble paKTopbl pUCKa HapYLLEHNA KULIEYHON MUKPODIOPbI

K dakTopam pucka oTHOCATCA HeoboCHOBaHHas aHTMBUMOTMKOTepanua, HecbanaHCMpPOBAHHOE MUTAHUE,
nepeHecéHHble raCcTPO3HTEPUTbI U HEKOoTopble 3abosieBaHUA KULWEYHMKA. B paHHeM AeTcTBe BaKHyl posb
UrpatoT ocobeHHOCTU BCKapM/IMBaHMA W NOCTENeHHoe BBeAeHWEe MNPUKopma. FpygHOe MONOKO COAEPHKMUT
o/Mrocaxapuapl, KOTopblie CrnocobCTBYIOT Pa3BUTUIO onpeaenéHHbIX rPpynn nonesHbix 6aktepuit. Mpu atom
WCKYCCTBEHHOE BCKapM/IMBaHMe camo Mo cebe He saBaseTcs 3aboseBaHNEM MU A0Ka3aTe/IbCTBOM HapyLlleHus
MUKpPObMoTbI. M36bITOUHOE ynoTpebieHMe NPOAYKTOB C HU3KOW MULLLEBOIN LLEHHOCTbIO U HEAOCTaTOK MULLEBbIX
BOJIOKOH MOTyT yMeHbllaTb pa3Hoobpasue cybcTpaToB, AOCTYMHbIX KULLIEYHbIM MUKpoopraHuamam. Ha
MMKPOBUOTY TaK»Ke CNoCcOobHbI BANATL rOCNUTANN3aLMA, CTPECCOBbIE BO3AENCTBUA U XPOHMYECKME 3a601eBaHUS.
3HayeHMe Kaxkgoro ¢aKktopa 3aBUCUT OT Bo3pacTa pebEéHKa, NPOAO/IKUTENBHOCTM BO3AENCTBUA U 0buiero
COCTOSIHMA OpraHM3ma.

KNnHWYeckne npoaBaeHnA U BO3MOKHbIE OC/IOXKHEHWUA

M3MeHeEHMA KULLIEYHON MUMKPOBMOTbI MOTYyT COMPOBOXAATbCA B3AYTUEM KMBOTA, MNOBbIWEHHbLIM
rasaoobpasoBaHMEM, U3MEHEHWEM YacTOTbl M KOHCUCTEHLMU CTyna, AUCKOMGMOPTOM B XKUBOTE U Auapeei.
OpgHaKo 3TM CMMMTOMbI HecrneuuMdUuHbl M MOTYT BO3HMKATb MPU MULLEBOW HENEPEeHOCMMOCTU, KULIEYHbIX
uHbeKumsax, sanopax WU Apyrux 3abonesBaHusAx. Y rpyAHbIX AeTeid 0cOBEHHOCTU CTyna, CPbITMBAHUA U
rasoobpasoBaHMe HepeaKo CBA3aHbl C HOPMa/bHbIM CO3pPEeBaHMEM MNULLEBAPUTENIbHOW cUCTeMbl. [osTomy
HeNb3A YCTaHaBAMBaATb AMArHo3 AMcbakTepmosa UCKIUNTENbHO MO BHEWHeMY BMAY Kana. Mpu anvrenbHoi
Aunapee, BbiparkeHHOW 60K, KPOBU B CTyne, MOBTOPHOW PBOTE MM HeAoCTaToOYHOW npubaBKe macchbl Tena
Heobxoamnmo obcnenoBaHue. Y masieHbKux aetei ocobeHHO BaXKHO CBOEBPEMEHHO BbISIBAATL 06€3BOXKMBAHME.
B 6o/blUMHCTBE C/ly4aeB M3MEHEHWs MUKPOOMOTbI SABASOTCS 0OpPaTUMbIMM, HO OCHOBHOe 3abosneBaHue,
Bbi3BaBLUEE CUMMTOMbI, MOXKET TpeboBaTb cneunpuUyeckoro neyeHums.

CNUCOK UCNOb30BaHHOW NUTEpPaTypbl:
1.Kliegman R. M., St. Geme J. W., Blum N. J,, Shah S. S., Tasker R. C., Wilson K. M., eds. Nelson Textbook of
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2.Kleinman R. E., Greer F. R., eds. Pediatric Nutrition. 8th ed. Itasca, IL: American Academy of Pediatrics; 2019.
3.Jameson J. L., Fauci A. S., Kasper D. L., Hauser S. L., Longo D. L., Loscalzo J., eds. Harrison’s Principles of Internal
Medicine. 21st ed. New York: McGraw Hill; 2022.
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DWATHOCTUKA U NEYEHUE BONE3HU NANPA

AHHOTauuA
bonesHb MMalipa - BPOXKAEHHAA AHOMANUA CTPOEHMA TONCTOM KUWKMK. EE KnoueBble MPU3HAKM —
YOAVHEHME W CMeLLeHMEe KHWM3Y nonepeyHor o0O60A0YHON KWMWKM MNpU OAHOBPEMEHHOM BbLICOKOM U
OMKCMPOBAHHOM MOJIOKEHUN CeNe3EHOYHOro yrna. Takoe coyeTaHMe NPUBOAUT K 06Pa3oBaHWMIO CTOMKOMO
nepernba. Y aetei gaHHas 0COBEHHOCTb BbI3bIBAET AJ/INTE/IbHbIE 3aMOpbl U NOBTOPSAIOLLINECS BoneBble 3NU304bl.
PacnosHaTb MaToNOrMi0 HEMPOCTO: €€ KNMHMYECKAn KapTUHA HecneunduyHa, n eé 4acto oWMnbOYHO OTHOCAT K
WMHbIM racTpOsHTEpPOJIOrMYeckum 3abonesannam(l, c. 21-24].
Kniouesble cnosa:
6onesHsb Malipa, ceneséHoYHbIN Yyro, CTOMKUA nepernd, 3anopsl.

Llenb nccneposaHua

OnuncaTb KIMHUYECKYIO KapTUHY 6one3Hu Maipa y AeTeit U OLEeHUTb AMAarHOCTUYECKYIO 3HAYMMOCTb

WHCTPYMEHTa/IbHbIX MeTo0B 06cnefoBaHuUA.
Martepuanbl u metoabl

MpoBeaéH PeTPOCNEKTUBHDbIN pa3bop mMeguLMHCKMX KapT 51 pebéHKa, y KoToporo guarHo3 «bonesHb
Malipa» 6bln NOATBEPKAEH M KOTOPbIE MPOXOANIN NlevYeHMe B CTaumoHape poaHeHCKoM 061acTHOM AeTCKoM
KNMHMYEeCcKon 60bHMLUbI. MoBTOpPHO B BobHMLY nonaaun 13 aeten. AHa/AM3MPOBANUCH Kanobbl NALMEHTOB,
CBEAEHUs aHaMHesa, pe3ynbTaTbl OOBLEKTMBHOrO OCMOTPA, a TaKXKe [JaHHble wuppurorpadpuyeckoro
NCCNeL0BaHMA, UCMOJb3Ys KOHTPACcTHOe BeLecTBo (bapus-cynbdat). Mppurorpadusa BoinosHANACL BCEM AETAM
No PacWMpPEHHOM Cxeme: CHUMKKU Aenann B NpAMon U BOKOBOM MPOEKUMAX U B BEPTUKA/NbHOM MOJIOKEHUMU.
3¢ddeKTUBHOCTL TepanuuM OLEHUBANM, ONUPAACb Ha KAMHUYECKYHO KAPTUHY W pesynbTaTbl KOHTPOJIbHOM
uppurorpadun, NnposeaEHHON CNYCTA NOAroAa NOC/AE 3aBEPLUEHNA NEYEHUSA.

Pe3ynbTathbl M 06CyKaeHUe

B BblbOpKe npeobnasann aesoukn — 34 (66,7%); manbumkos 6bino 17 (33,3%). PacnpeseneHve no
Bo3pacty: 1-5 net — 9 gerteit (17,6%), 6-10 net — 9 (17,6%), 11-15 net — 23 (45,2%), 16 net u ctapwe — 10
(19,6%). Y 64% peTteit ANUTENBHOCTb CUMNTOMOB K MOMEHTY BepudUKaLmMn AnarHosa coctasnana oT 1 roga go 5
net. 3ageprkka cTyna bHecnokouna Bcex MauveHToB. o A/ MTENbHOCTM 3aMopoB AEeTU pacnpesenamnch
cneayowmm obpasom: go 3 cytok — 18 (35,29%), 4-5 cytok — 14 (27,45%), 6-8 cytok — 13 (25,49%), 8-10
CYyTOK — 6 (11,76%). 3nu3oapl KanomasaHua (3HKonpes) oTmeueHbl y 13 aetelt (25,49%). Bonesoit cuHapom
pas3/IYHOM IoKanmn3aumum BoiasaeH y 29 nauneHTos (56,86%): B neBoit noas3goLwHomi obaactn — y 13 (25,49%),
B NpaBoW noag3golwHoi — vy 4 (7,8%), B obnactn nynka — y 3 (5,9%), B me3soractpun — y 4 (7,84%), B npaBom
nogpebepoe — y 1 (1,96%). Bcem aetam BbINOAHAAN MpPUrorpadpuio No pacliMpeHHoOMy NpoTokoay (Npamas u
6OKOBasi MPOEKLMU B MOJONKEHMUM fieXkKa, a TaKKe B BEPTUKA/NIbHOM MON0OXKeHMM). OnyuieHMe nonepeyHomn
060404HOM KULLKKM BbiABNeHO Yy 19 naumeHToB (37,25%): Ao yposHsa L1-L3 — y 9 (17,64%), L4—L5 — y 8 (15,69%),
S1-S3 —y 2 (3,92%).

Cpeau conyTcTBytowmx 3abonesaHunii npeobnagan gonnmxokonoH — 27 cnyyaes (52,94%). Camoe yactoe
ocnoxHeHue bonesHu MNaipa - cnactnyeckum Konntom — 18 peteli (35,29%).
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MonyyeHHble AaHHbIe COFNACYOTCA C pe3yibTaTaMM APYrux UCCNefoBaHW, B KOTOPbIX 6one3Hb Maiipa
Yalle BbIABNAAETCA Y [OEBOYEK M HEpPeaKO COYeTaeTcA € A0/IMXOKO/IOHOM WM CNACTUYECKMM  KOJIMTOM.
MpeobnafaHne peten cTaplero Bo3pacTa B BblbOpPKe OODBACHAETCA TeM, YTO KAMHUYECKME NpPOsBAEHUSA
HapacTaloT NOCTENEHHO, U IULWb NPU 3HAYUTENBHOM HAPYLLEHMM MACCaXKa coaepXumoro pebéHok nonasaeT B
cTauMoHap.

[AunarHoctuyeckue metoabl

Beaywyto posib B AnarHocTuke 6one3Hu Marpa urpaet— uppurorpadpums. Hanbonee nHpopmatmeHa
METOAMKA B TPEX NPOEKLMAX: 1EXKA HA CNUHE B NPAMON 1 BOKOBOM NPOEKLMAX, @ TaKKe B BEPTUKAJIbHOM
noNoXKeHUn. Takoe coveTaHMe NO3BOJIAET OLUEHUTb HE TO/IbKO NOJIOXKEHWE NONepPeyHO 060404HOM KULLKK U
eé neperund, HO 1 cTeneHb eé onyweHua. AnddepeHunanbHy0 AMArHOCTUKY NPOBOAAT C GYHKLMOHANbHBIMM
3anopamu, goanxocurmomn, 60ae3Hbo MMpLINPYHra, CUHAPOMOM Pa3ApaxKEHHOIO KMLWeYHMKA. KntoueBbim
oTMumnem 6onesHu MNalipa CAYKUT XapaKTepPHOe CoYeTaHME YAJIMHEHMA U ONYLLEHMA NonepeYyHol 060404HOM
KULLKW C BbICOKUM QUKCUPOBAHHbIM NOIOXKEHUEM CENE3EHOYHOTO Yraa.

NeyebHana TakTUKa

MN3HavanbHO Bcem 60bHbIM Nogbupanacb Tepanus 6e3 xmpypruieckoro Bmellatensctea. OHa BKAOYana
KOPPEKLMIO PaLMOHA, NOCTAHOBKY OYMUCTUTENbHBIX KAMU3M, 3aHATUA fle4ebHON GU3KYNbTYPOIN, MAcCaxk U NPUEM
cnabutenbHblx cpencTs. [JOMNONHUTENBHO MPUMEHSAUCL MpenapaTtbl ANA CHATUA CMAa3MOB M yaydlleHuA
bepMeHTaTUBHOM aKTUBHOCTU. Y OCHOBHOM YacTu AeTel cpasy No 3aBepLlleHMmM Ne4ebHOro Kypca MHTEHCUBHOCTb
abaoMunHanbHbIX 60s1€i 3aMeTHO CHM3MNach, a gedeKaums Hopmanmsosanacb. OgHako y 17 nauueHToB
KOHCEPBATMBHOE JieYeHME HUKAKUX Pes3y/nbTaTOB He gano, cnefoBaTenbHo, UM noTpeboBanacb onepauus.
OCHOBaHMAMM ANA  NNAHOBOFO XMPYPrMYEecKoro BMeELWATeNbCTBA MNpuM  cMHApome [lalpa  BbiCTynanu:
OC/IOXKHEHHOE TeyeHue 3aboneBaHua (6oneBolt CMHAPOM, He MOoAAANWMIACA KynNnupoBaHuio, dopmupoBaHme
Ka/IOBbIX KaMHeW, CONpoBOXKAAOWEECs BTOPUYHBIM SHKOMPE30M), a TaKKe COXPaHEHME CMMNTOMATUKU U eé
ycuneHue Ha GoHe roaAnYHON KOHCepBATUBHOM Tepanuu. Y oAHoro pebéHKka nponssenn peseKkLmo nonepeyHo-
060404YHOrO OTAENa KULWeYHWKa, ucnonb3ya metos H.J1. Kywa. TexHUKa pesekuum nonepevyHon ob6o0a04HOM
KULWIKM MO cheuManbHOW MeTOAMKe: CPeAMHHAA NanapoTtomusa, Mobunamsauma v pesekuma cpegHein yactm
nonepeyHon o60A0YHON KULWKKM B npegenax cPuHkTepa Mmpwa cnpasa u [Maipa — LTpayca cnesa, ¢
Ha/I0XKEeHMEeM NPAMOro aHacTomo3a. MNonepeyHas 060404HasA KMLLKA NepemeLL.aeTcs BMecTe C aHaCTOMO30M NoZ,
OCHOBaHMEe MODOMAIN30BAHHON XKeNynouyHo-060404YHOM CBA3KKM, KOTOPOM MPUKPLIBAIOT KULIKY BMECTe C
aHacToMo30M, a CBODOOAHbIM Kpalt ee MoAWMBaeTCA NOA KMLWKOM K 3aAHEMY JIMCTKY OPIOLWKUHBI, C 3aXxBaToMm
dacumanbHbIX SNCTKOB 3a4HEOOKOBbIX OTAEN0B OPIOWHOM CTEHKM B NONEPEYHOM HAMNPaBAEHMU C TaKUM
pacyeTom, YTOObI NEBbI W NPaBblii YIAbl KALWKKM OCTaBaMCb 3aKpyrieHHbIMW. 1o onncaHHon meToguKke H. J1.
Kywa npoonepuposan 23 60/bHbIX. JleTaibHbIX MCX0A0B He 6bl10. Y 2 60abHbIX (M3 uyMcna nepsbIX
ONEPUPOBAHHbIX) MMENM MeCcTo fABAEHMA aHACTOMO3MTa, YTO 3aCTaBU/AO BKAKYUTb B KOMIJIEKC
Nnoc/seonepaunoHHON Tepanuu BHYTPUTKAHEBOM 3neKTpodopes C renapMHom. B panbHenwem noaobHbIX
OC/IO’KHEHUM He Habnawganocb. A 16 naumeHTam 6blia BbIMNO/NHEHA J/1AaNAapPOCKOMNUYECKOE HU3BeAEHUE
ceneséHo4vHoro nsrmba. NMocneonepaunooHbIX OCNOXKHEHMIA BCEX NPOONEPUPOBAHHBIX MALUEHTOB He Hbino.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
1. Kamunosa A.T., dprawes H.L., HypmaTtosa H.C., lennep C.N. CuHgpom Maipa Kak NpMYMHa XPOHUYECKMX
6onei B xunsote y aeten // Neanatpua. Consilium Medicum. — 2020. — Ne 2. — C. 21-24,

©Kosnosckuit 4.A., 2026
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YAK 636. 09
borpanosa K.A.
CTYAEHT Kadeapbl BETEPUHAPHOW MeANLMHDI,
AlY nm. B.H. Tatnwesa

DENUCTBUE AA0BUTbIX PACTEHUIA, PACNPOCTPAHEHHbBIX B ACTPAXAHCKOM OB/IACTM,
HA OPTAHU3M BEPB/TIIOAA

AHHOTauuA

B paboTe paccmoTpeHo AeicTBME AA0BUTbIX pacTeHui AcTpaxaHCKoM 061acTy Ha opraHuam Bepbaoaa
(Camelus bactrianus n Camelus dromedarius). MpoaHanM3MpoBaH BUAOBOM COCTaB TOKCUYHOW GpOPbI PernoHa,
Hambonee onacHol ana Bepbatogos Npu NnactéuLHOM cogep>kaHnun. Ocoboe BHUMaHME yaeneHO MexaHU3my
TOKCUYECKOro AeincTBMA afNkanouaos, FIMKO3MAOB M ApYrux 6MONOrMYeckn akTUBHbIX BellecTB aHabasuca
6e3snuctHoro (Anabasis aphylla), sBexa agosutoro (Cicuta virosa) 1 rapmasnbl 06biKHOBeHHOM (Peganum harmala).
Mokas3aHo, 4YTO aHabasvH AeicTBYeT HUKOTUHOMOAO6HO, 6/0KUPYA H-XOAMHOPELENnTopbl; LUKYTOTOKCUH
Bbi3biBaeT [AMK-aHTaroHUCTUYECKUIA  CYAOPOXKHbIM  3bbdeKT; ankanomapl rapmanbl  UHIMBUpPYIOT
MOHOAMMHOKCMAA3y; 3yPopbuH U auTepneHouabpl MmosiodaeB 061a4aloT  MECTHO-pasAparkalowmm Wt
KapAMOTOKCUYECKUM aelicTBnem. OnucaHbl KAMHUYECKMUE NPOABAEHNA MHTOKCMKaLWIA, NaToNoroaHaToOMMYecKme
WU3MEHEHNA B XKeNYA0YHO-KULWEYHOM TPaKTe, CepaeyHO-CoOCyauCTOM U HEePBHOM CUCTEMAX, a TaKKe ¢aKTopbl
TAXECTU OTpaBneHMA (Ce30HHOCTb, [03a, WHAMBUAYaAbHAA YyBCTBUTE/IbHOCTb). [peanoxeHbl Mepbl
NpoduUNaKTUKN OTpaBAeHUI M NepsBoi NomMoWM Npu noedaHum Bepbaogamu AQ0BUTLIX pacTeHuid B
noJIlynycTbIHHOM 30He AcTpaxaHCcKol obnacTu.

Kntouesble cnosa:
A00BMTble pacTeHuMsa, AcTpaxaHcKkaa 061acTb, Bepbatoapl, NacTOULLHbIE TOKCMKO3bI,
anKkanongpbl, NpoduUNaKkTUKa OTPaBAEHUN.

Abstract

The paper examines the effect of poisonous plants from the Astrakhan region on the camel (Camelus
bactrianus and Camelus dromedarius). The species composition of the toxic flora of the region, which is most
dangerous for camels when they are kept on pasture, has been analysed. Special attention has been paid to the
mechanism of the toxic action of alkaloids, glycosides and other biologically active substances from Anabasis
aphylla (leafy anabasis), Cicuta virosa (poison hemlock) and Peganum harmala (common harmala). It has been
shown that anabasine has a nicotine-like effect, blocking nicotinic cholinergic receptors; cicutoxin causes a
GABA-antagonistic convulsive effect; harmala alkaloids inhibit monoamine oxidase; euphorbin and diterpenoids
of milkweeds have local irritant and cardiotoxic effects. The clinical manifestations of intoxication,
pathoanatomical changes in the gastrointestinal tract, cardiovascular and nervous systems, as well as factors
affecting the severity of poisoning (seasonality, dose, individual sensitivity) are described. Measures to prevent
poisoning and provide first aid for camels that have eaten poisonous plants in the semi-desert zone of the
Astrakhan Region have been proposed.

Key words:
Poisonous plants, Astrakhan Region, camels, pasture toxicosis, alkaloids, prevention of poisoning.

B ACTpaxaHCKOI‘/Ji obnactu Bep6ﬂ}0,ﬂ,bl 4acCTo CTpaaatkoT OT AA0BUTOIO pacTteHnA - aHabaswnca 6esnnctHoro.
Korga Ha I'IaCT6VILLI,aX CTAHOBMTCA Mano eabl, rONOAHbIE XMBOTHbIE HAYMHALOT €ro ecTb. 3TO OYeHb OMACHO, TaK
KaK B paCTeHun cogepuntca MmHOro aHabasuHa - Ana, KOTOprVI Ll,el\;ICTBVET Ha OpPraHM3m MOYTU KaK HUKOTUH. B
pe3ynbraTte Bep6ﬂ|'0,£l,bl noNy4yaroT Cepbe3HblE OTPaB/1EHUA, KOTOPbIE MOTYT 6bITb CMEepPTENbHO ONacHbI.
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Bex ag0BUTbINM (LMKYTa) — 3TO MHOTFONIETHUK U3 CEMENCTBA 30HTUYHbIX, KOTOPbI NPeanoyYnTaeT BAaXKHbIe
mecTa: bepera pek, KaHanbl U genbty Boarn. PacteHne KpaHe onacHO, Tak KaKk ero KopHeBuLe COAEPKMUT A0
0,5% UMKYTOTOKCMHA - MOLLHOIO HEMPOTOKCMHA, BbI3bIBAOWLErO TAXKesble cygoporn. Ans BepbntogoB aToT
LBETOK NpeacTaBaseT CMepTe/IbHYO Yyrpo3y: B Nepnoabl 3acyXm UAK NaBoAKOB, Korga Apyron NuULLM He XBaTaeT,
JKMBOTHbIE BbIHY»XAEHbl NoeaaTb BCE Noapsa, YTO YacTo NPUBOANUT K UX TMbenun.

Fapmana 0bblKHOBEHHan (CEMENCTBO CEeNUTPAHKOBbLIX) - AA0BUTbIN MHOFO/IETHUK, PAacNpPOCTPaHEHHbIN B
acTpaxaHCKMx cTensax. TOKCMYHOCTb pacTeHus obycsioBneHa cogepkaHnem B-KapboanHOBBIX anKkanonaos (4o
5% B cemeHax), KoTopble B6J0KUPYIOT KU3HEHHO BaKHble pepmeHTbl. MNMonagas B OpraHM3M KUBOTHbIX, 3TU
BELLLEeCTBA BbI3bIBAOT MHTOKCUKALMIO, COMPOBOXKAAIOLLYHOCA IMXOPAAKOM U guCcyHKLMeN opraHoB. HecmoTps Ha
TO, YTO CKOT MHCTUHKTUBHO M3beraeT rapmasy, OHa OCTaeTcs onacHbIM dakTopom npu aeduunTe KOPMOB UK
CNy4alHOM CKalMBaAHUM BMECTE C CEHOM.

CrneumduKa KAMHUYECKUX MPOABAEHUIA NPU MHTOKCUKALUU PacTUTENbHbIMW A4amKU AeTepMUHMPOBaAHA
60TaHMYECKOM NPUHAANEKHOCTbIO TOKCMKAHTA WM XapaKTepom ero BO3AENCTBMA Ha naTtodusmonornyeckume
npouecchl B OpraHnsme.

OTpasneHune aHabasncom 6e3NUCTHLIM Pa3BUBAETCA CTPEMUTEIbHO: NEePBble NPU3HAKK AatoT 0 cebe 3HaTb
y)e 4epe3s nonyaca-yac. CHavyana nocTpadaBLWIMKA  UCMbITbIBAET CUAbHOE BO36YyXKAeHUe, obunbHoe
CNIOHOOTAENIEHNE W Yy4YalleHHoe cepauebueHne. 3atemM NPUCOEAMHAIOTCA [POXKb B Tene, HapylleHue
KOOPAMHALNN ABUMKEHWIA U Napany, KOTOPbIA NOCTENEHHO PacnpOCTPaHAETCA CHM3Y BBEPX. B KOHeYHoM uTOre
HacTynaeT yaywbe, NpUBOAALLEE K neTanbHOMy ucxody. Mpu BCKPbITUM OBHAPYMKMUBAKOTCA Cepbe3Hble
WU3MEHEHUA: NoparKeHne cepaeyHon MbllLbl, MepenosHeHNe COCYA0B KPOBbIO M OTEK r0JIOBHOIro Mo3ra.

OTpaBneHue Bexom AA0BUTbIM MPOTEKAET CTPEMUTENIbHO: CKPbITbIA nepuog coctasndeT aAnwb 15-30
MWHYT. BHayane HabatogaeTcs obunbHoe ctoHoTeYeHne, abaommHaabHble 601K, pacliMPEHHbIE 3payKM, 3aTeM
- BblpPaKeHHble Cy40pOoru C Nepexoaom B KoMy. JleTanbHbI cxod 0bycnosneH achuKkcmeit BcneacTsme napanmya
AbIXaTe/IbHON MyCKynaTypbl Ha ¢oHe uepebpanbHOro oTéKa. BCKpbITME BbIABAAET TAXKENbIN OTEK FOJIOBHOIO
MO3ra, ToYeYHble remopparum n 4eCcTpyKLmio HEMPOHOB.

OTpaBneHue rapmasnon 06bIKHOBEHHOW OT/MYaeTcA BapuabenbHOCTbio nposiBneHunn. OcTpaa ¢dopma
NpoTeKaeT C MNCUXOMOTOPHbIM BO3byXaeHMem wuam yrHeteHnem UHC, aucnencueld, Taxukapguen,
rmnepTepMmneit, TPEMOPOM M CyA0pPOraMmn. XpoHUYECKas - C MPOrpeccMpyownmM yrHeTEHUEM, NOTepet Macchl
Tena, renaTto- n HedpponaTnen. Natomopdonornyeckn BbIABAAIOTCA AMUCTPOPUA MapPEHXUMbI MEYEHU U MOYEK,
ME/IKOOYaroBble KPOBOM3NUAHUA B TONIOBHOM MO3Te.

MpeaoTBpalleHMe OTpPaBAeHU BepbatoaoB AAOBUTbIMM PACTEHUAMM OMUPAETCA Ha TPU OCHOBHbIX
NPUHLMNA, KaXKabll M3 KOTOPbIX 3aKPbIBAET CBOM CNEKTP 3a4ay:

OrpakaeHue cTaga oT A40BUTON PacTUTEIbHOCTU BasmMpyeTca Ha pasyMHOM NocTaHOBKe xo3siicTBa. OHO
OXBaTblBaeT POTaLMIO NAcTbbbl Ha 3aCOPEHHBIX TEPPUTOPUAX PaLM UX BOCCTAHOBNEHUSA, YCUNEHHbIN PaLyMOoH B
BECEHHUI M OCEHHWIA CEe30Hbl, KOrAa OMnacHOCTb WMHTOKCUKAUMIM OCOBEHHO BbICOKA, a TaKXe HaAéxHoe
BogoobecneyeHne U HEMPEMEHHYH U30AALMI0 CAMbIX YA3BMMbIX KaTEropuii - MOIOAHAKA U CYNOPOCHbIX MaTOK.

BeTepuHapHO-NpocBeTUTENbCKAA paboTa HauesfeHa Ha BblpabOTKy Yy NepcoHana yMeHWn
repbonornyeckoit AMarHoCTMKKN (MaeHTUbMKaumMm S00BUTON GAoPbI) U OBlaJeHUe NPOTOKONAMU SKCTPEHHOTO
pearMpoBaHua NPU MHTOKCUKALMSAX.

DKCTpeHHana noMolb MPU WMHTOKCUKAUMAX obbeamMHseT [ABa HanpaB/AeHWA: 3BaKyauulo fsga w3
NULLEBAPUTENBHOIO TPaKTa M NaTOreHEeTUYECKYIO KOPPEKLMIO HapyLLIEHHbIX GYHKLNA.

YcTaHOBNAEHWE BUAOBOTO CNEKTPA A40BUTbIX PAacTeHUI 3TOro PermoHa U ocmbicieHMe papmakoaMHaAMUKK
MX aKTUBHbIX MeTabonnToB 06pasyloT OcHoBOMoMaratowylo 6a3y s CBOEBPEMEHHOro pacrno3HaBaHMS,
YCMELIHOro IeYeHmnsa U npeaynpexaeHma MHTOKCUKauMn y Bep61t040B, KOTOPbIX COAepKaT B NOAYNYCTbIHHOM
30He AcTpaxaHcKoi obiacTu.
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AHTOHOBA O.E.,
marmnctpaHT 3 Kypca BIMY nm. M. Akmynnel,
r.Yoa, PO
HayuHbli1 pyKoBoauTenb: MakywKuHa O. M.,
KaHZ4,. NCUXOA. HayK, goueHT BIMY um. M. AKmynnbil,
r.Yoa, PO

B3AMMOCBA3b CEKCYA/IbHO-NOBEAEHYECKOW AAANTALIUM N YAOBNETBOPEHHOCTHU
BPAKOM Y XEHLLUWUH 35-50 NET

AHHOTauuA

Llenb nccnefoBaHmA 3aK104aNACh B YCTAHOBEHMM B3aMMOCBA3M CEKCyalbHO-NOBeAEHYECKON afanTaumum
N yO0BNAETBOPEHHOCTM BPaKoM Y KeHWwmH 35-50 neT. B uccneaoBaHum NpUHAAK yyactue 60 3aMyKHUX HKEHLMH.
Mcnonb3oBaHbl ONPOCHMK COLLMAIbHO-MCUXOIOFMYECKON N CEKCYaibHO-NOBEeAEHYECKOM aganTaumum cynpyros .
/1. BypTaHcKoro, B. B. KpuwTans n onpocHWK ya0BAeTBOPEHHOCTM 6pakom B. B. CtonuHa, T. /1. PomaHosoi, . M.
ByTeHKo. MpumeHeHbl onucaTesbHasA CTaTUCTUKA M PAHTOBbIN KOPPeNALNOHHBIN aHanm3 CnupmeHa. MNonyyeHa
NONOMUTENbHAsA CBA3b  CEKCyas/lbHO-NMOBEAEHYECKOW afanTaumMm C  Y4OB/AETBOPEHHOCTbIO  Gpakom.
MonoxnTenbHaa B3aMMOCBA3b COXpPaHAETCA MNPU aHa/an3e BOMPOCOB, HEMOCPeACTBEHHO XapaKTepu3yroLuX
CeKCyaNbHOe B3aMMOAENCTBME CynpyroB. Pe3ynbTaTbl MOKA3blBAlOT 3HAYUMMOCTb CYOBEKTMBHOM OLEHKM
CEeKCyasibHbIX OTHOLWEHWI B 06LLei oueHKe 6paKka, HO He MNO3BOAAOT ONpPeAennUTb NPUUYMHHOE Hanpas/eHUE
CBA3MU.

Kniouesble cnoBa
YA0BNETBOPEHHOCTL OPAaKOM, CEKCYa/IbHO-NOBEAEHUYECKAn afanTaLmsa, CynpyrKeckme OTHOLEHUS,
EHLWMHbI CpefHero Bo3pacTa, CekcyanbHoe 6bnarononyuue.

THE RELATIONSHIP BETWEEN SEXUAL-BEHAVIORAL ADJUSTMENT
AND MARITAL SATISFACTION IN WOMEN AGED 35-50

Abstract
The study examined the association between sexual-behavioral adjustment and marital satisfaction among
60 married women aged 35-50. The Burtansky-Krishtal questionnaire of socio-psychological and sexual-
behavioral adjustment and the Stolin-Romanova-Butenko Marital Satisfaction Questionnaire were used.
Descriptive statistics and Spearman rank correlations were calculated. Sexual-behavioral adjustment correlated
positively with marital satisfaction. The association remained significant for the items directly assessing sexual
interaction. These findings support an association between women’s perceptions of sexual relationships and

their overall evaluations of marriage but do not establish causality

Keywords:
marital satisfaction, sexual-behavioral adjustment, marital relationships,
middle-aged women, sexual well-being.

y,CI,OBJ'IETBOpéHHOCTb 6paKOM OTpaxaeT TO, HACKOJIbKO Cynpy»XeCKkne OTHOWeEHNA OTBeYaroT
npeagcraBneHnam n oXnaaHnam 4yenoBseka O COBMECTHOM }KU3HU. ITO He TOJ/IbKO OUeHKa pacnpeaeneHuna
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0653aHHOCTEN UK BbITOBbLIX YCAOBUIM, HO U 0b6LLLEE SMOLMOHANbHOE OTHOLLEHME K CBOEMY COHO3Y. B.B. CTOAUH,
T.J1. PomaHoBa u I.M1. ByTeEHKO paccMmaTpuUBalOT YA0BNETBOPEHHOCTb BPAKOM KaK LLeNOCTHOE MneperKMBaHue,
KOTOpPOE NpoABAAETCA B OLEHKax NapTHEPaA, CEMENHbIX CUTYaLMM U NePCNeKTUB OTHOLWEHWUN [4].

B wuccnepoBaHuAX cemeilHoOro 6narononyyunsi BHUMaHMeE yAENAeTcA 3MOUMOHaNbHOM  65m30cTi,
KOMMYHMKaLMN, COrNacoBaHHOCTU KU3HEHHbIX YCTAHOBOK M 0COBEHHOCTAM COBMECTHOM *KM3HW. B paboTe B. M.
Kapnogoi, C. B. /lanukosoii u A. . AHTOHOBa NOKa3aHo, YTo cybbeKTUBHOE Baaronoslyume cynpyros CBs3aHo C
XapaKTEPUCTMKAMM CEMENHOIO KOHTEKCTa M He CBOAMUTCA UCKNOUYUTENBHO K MHAMBUAYANbHBbIM O0COBEHHOCTAM
[2]. Mpu aTOM ceKcyasibHan CTOPOHA CYMNPYKeCTBa OCTAETCA OTAE/bHOM 06/1aCTbi0 OTHOLIEHWNIA, OLLEHKA KOTOPOW
MOXKET KaK COBMNaAaTb C 0OLWMM OTHOLIEHMEM K BpaKy, TaK U CYLLECTBEHHO OT HEro OT/IMYaTbCA.

CBA3b ceKcyanbHOM chepbl M KayecTBa MAPTHEPCKUX OTHOLUEHWI PACcCMATPUBAETCA B UCCAeAOBAHUAX
CEeKCyaNbHOM KOMMYHWMKauuun. MeTtaaHanus A.b. Mannopu, BkawoumBwuii 93 unccnenoBaHMA, BbISBUA
NONOXUTENbHbIE  B3aMMOCBA3M  KayecTBa  CEKCYa/lbHOM  KOMMYHMKaAUMM  KaK  C  CeKCya/lbHOM
YO0BNETBOPEHHOCTLIO, TaK U C YA0BAETBOPEHHOCTbIO OTHOLWEHUAMM [5]. XOTA ceKcyanbHaa KOMMYHUKaLMA U
CeKCyasibHO-MoBeAeHYeCcKan aganTauna He ABAAIOTCA TOXKAECTBEHHbIMU MOHATUAMM, 3TN AaHHble MO3BOAAIOT
paccMaTpuBaTb COMMaCOBAHHOCTb OXWAAHWIA UM NOBEAEHUA CYNPYroB KaK OAWMH M3 CYLLECTBEHHbIX ACMeKToB
6payHbIX OTHOLEHWNA.

B oTeuecTBEHHOW CEKCONOTMYECKOM TPaAULMM ANA aHaNn3a CYMNpYy»KeCKOM COBMECTMMOCTU NpeasoxeH
onpocHuk . /1. byptaHckoro n B. B. KpnwTtana. OH no3BonseT paccmaTpmuBaTb COLMANIBHO-MCUXOIOTMYECKME U
CeKCyasibHO-NOBEAEHYECKME XapPaKTEPUCTUKM B3aUMOAENUCTBUA B KOHKPETHLIX 0BM1aCTAX CYMNPYMKECKON KMU3HU
[3]. MeToamKa Mcnonb3oBaiacb, B YaCTHOCTU, B onyb/anMKOBaHHOM uccnegoBaHum B. B. KanawHuWKoBoOW, rae
OLLeHKa CYMpPY)KeCcKoM afanTauMm paccmaTpuBanacb HapAaay C APYrMMUM NOKa3aTenamm NCMX03MOLMOHAIBHOMO
coctosiHus [1].

MpeacTaBnseT UHTEpPeC, HACKOAbKO CYObEKTMBHAA OLLEHKA CEKCyaslbHOro B3aMMOLEMNCTBMA CBA3aHa C
oblielt yaoBNeTBOPEHHOCTbIO HPaKOM Yy KEHLWMH cpegHero Bo3pacta. Ha 3Tom 3Tane cemelHOM U3HM
CEKCya/ibHble OTHOLIEHMA CYLLECTBYHOT B KOHTEKCTE CNOXMUBLUETOCA COBMECTHOrO OMbITa, NPUBbLIYHbIX cnocoboB
06LLeHMA 1 ceMelHbIX 06s3aHHOCTel. OAHAKO Ha/MuMe TaKoM CBA3M HEOHXOAMMO NPOBEPATb IMNUPUYECKH, A
He BbIBOAWTb TO/IbKO M3 06LWMX NpeacTaBaeHuii o 6aaronony4yHom 6pake.

Uenb wuccnepaoBaHuA:  BblABUTb  B3aMMOCBSI3b  CEKCya/ibHO-MOBEAEHYECKOM  afgantaumm M
YO0BNETBOPEHHOCTM BpPaKoM Y KeHLWmH 35-50 nert.

MeToauka n opraHusauma uccneaoBaHua. B vccnegosaHmn NpuHAAN ydactue 60 3aMyKHUX XKEHLWWH B

Bo3pacte ot 35 go 50 net (M = 38,30; SD = 4,01). MpoaonKknTenbHOCTb bpaka coctasnana ot 3 go 30 net (M
10,23; SD = 6,36). O6bpaboTka NpoBoAMIacb NO MHAMBMAYANbHbIM aHKETam; Cyrnpyru y4acTHUL, Onpoc He
npoxoannn. [osTomy pe3ynbTaTbl XapaKTEPU3YIOT BOCMPUATME OTHOLUEHWI MKEHWMHAMU W He MOryT
MCMNO/1Ib30BaTbCA KaK HE3aBUCMMAsA OLLEHKA COrTacOBaHHOCTM OTBETOB 060MX NAPTHEPOB.

[Onsa oueHKM yooBAETBOPEHHOCTM Bpakom NpuMeHaAnca onpocHuK B. B. CtonunHa, T. J1. PomaHosoWn, I. IM.
ByTeHKo, BKAtoYatoLwmii 24 yTeepaeHMA. O6LWMIA NOKa3aTeNb PacCcUMTbIBAICA NO KAKOYY METOAMKM B ANaNa3oHe
oT 0 no 48 6annos; 6onbluMe 3HaYEHNA OTPaXKatoT bosiee BbICOKYIO YA0BNETBOPEHHOCTb Opakom [4].

XapaKTepUCTUKKU CynpyKeckon aganTaumm nusydyanmcb ¢ nomolbio onpocHuka [. J1. byptaHckoro, B. B.
KpuwTansa, cogepkalero 17 sonpocos [3]. B HacTosLeM aHanM3e OCHOBHOE BHUMAHWE YAENEHO CeKCyanbHO-
nosegeH4yeckomy 610Ky. B KauecTBe A0NOAHUTENbHOrO, 60nee y3KOro NOKasaTena MCMNoJsib30BaHbl BOMPOCHI,
NOCBALLEHHbIE COOTBETCTBMIO CEKCYa/IbHOMO NMOBEAEHMA CYNpyra OXUAAHUAM KEHLUHbI 40, BO BpeMA 1 nocne
NON0BOr0 KOHTaKTa. 117 KOHTEKCTHOIO CONOCTaB/EHMA TaKKe PaCCMOTPEHbI COLMANBHO-NCUXON0rNYEcKuii 610K
W OLLEHKA COLMANbHbIX poael cynpyra.

CBA3N MeXKay NoKasaTensmu onpeaenssncb C MOMOLLbIO PaHroBoro KoadouumeHta CnupmeHa (rg);
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NPUMEHSNACh ABYCTOPOHHSAA NPOBEpPKa 3HAYMMOCTU. KpuTepmem cTaTUCTUYECKOM 3HAYMMOCTM NPUHAT YPOBEHb
p <0,05.

Pe3ynbrathl muccnepoBaHuA. [nA NpoBepKM rmMnoTtesbl Obla NPoBeAEH KOPPENAUMOHHbIM aHanus
CnupmeHa mMmexay yAOBNeTBOPEHHOCTbIO BPaKoM M MoKasaTensmu agantauuu. PesynbtaTtbl npeactaBneHb! B

Tabnumue 1.
Tabnuua 1
B3anmocBs3M NoKasaTenen Cynpy*Keckon aganTtaumm ¢ yaoBaeTBopEHHOCTbIO 6pakom no B. B. Ctonunny (n = 60)
Mokasartenb agantayum rs p
CeKkcyanbHO-noBeAeHYeCKasa agantauns 0,53 <0,001
CeKcyanbHoe B3aumogeincTtane (Bonpocobl 13-15) 0,52 < 0,001
CoumanbHO-NCMXONOTNYECKan aganTtaumna 0,70 <0,001
OueHKa coumanbHbIX posiei cynpyra 0,46 <0,001

MonoxKuTEeNbHAA KOPPENALMA CeKCyaNbHO-NOBEAEHUYECKOM aAanTauumn ¢ ya0BNETBOPEHHOCTBIO Bpakom
cocTtaBuia rg = 0,534 npm p < 0,001. B npeaenax ob6caneaoBaHHOM FPYNbl }XEHLWMHbI, OLEHMBABLUUE CEKCYasibHOE
B3aMmogelcTeume c cynpyrom 6osee 61aronpmATHO, KaKk NpaBuso, Bbllle OLLEHNUBA/IU U CYNPYIKECKME OTHOLIEHUA
B uenom. CBA3b MMeeT yMepeHHYH Bblpa*KeHHOCTb. pu 1Mcnonb3oBaHMKM TonbKo Bonpocos 13-15 nonyyeH
61u13Knin pesynbTaT (rs = 0,516; p < 0,001), UTO AONONHUTENBHO MOATBEPKAAET CBA3b MMEHHO CY6beKTUBHOrMO
COOTBETCTBMA CEKCYa/IbHOTO MOBEAEHUA OXMMAAHMAM MKeHLWMHbl ¢ 0bwen yaoBAETBOPEHHOCTbIO GpaKkom.
Hanbonee cunbHoM B AaHHOM Habope NoKasaTesiell OKa3anach CBA3b COLMAbHO-MCUXONOTMYECKOM aganTaumnm
C YAOBNETBOPEHHOCTbIO Bpakom (rs = 0,705; p < 0,001). ITOT pe3ynbTaT 3aKOHOMEPEH C COAEPHKaTeIbHOM TOUKM
3peHUA: IMOLMOHANIbHOE OTHOLLEeHWE K Cynpyry, CXO4CTBO B3r/1AL40B M OLLEHKa COBMECTHOWM KM3HM BXOAAT B
LUMPOKUIA  KOHTEKCT CYMNpyecKon yAoBAEeTBOPEHHOCTM. [103TOMy YyKas3aHHyl Koppenauuio caegyet
paccmaTpuBaTb C YYETOM YaCTUYHOrO CMbIC/IOBOTO MepeceyeHnsa U3MepPAEMbIX XapPaKTepucTUK. OueHKa
COUMANbHBIX POJIei cymnpyra TaKKe MOJIOKUTENIbHO CBA3aHa C YA0B/IETBOPEHHOCTbIO Bpakom (rg = 0,459; p <
0,001), xoTa 3Ta B3aMMOCBA3b HECKO/IbKO Cnabee.

MonyyeHHble pe3ynbTaTbl YKasblBalOT Ha TO, 4YTO CEKCyasbHOEe B3aMMOLEWCTBME He ABAAETCA
M30/IMPOBAHHOW CTOPOHOM CynpyrKecTBa. Ero oueHKa cBA3aHa C TeM, KaK KeHLIMHA BOCNPUHMMAET OTHOLLEHUS
B LL&/IOM, HO 3Ta CBA3b HE CBOAUTCA K MONHOMY COBNALEHUIO NOKa3aTenen. B 4acTHOCTH, Y JKEHLMH € 6AU3KMMU
3HAYEHUAMM YAO0BNETBOPEHHOCTN HPAKOM MOF/IM BCTPEYATLCA PasHble OLEHKU CEeKCyasibHO-MOoBeAEeHYeCcKoro
6n0Ka.

Takum 06pasom, cekcyanbHoe bnarononyyme LenecoobpasHoO PacCMaTpPUBaTb KaK CaMOCTOATE/IbHYIO,
XOTA M B3aMMOCBA3AHHYIO C OOLWMM KayeCcTBOM OTHOLUEHWUI, 061aCTb CEMENHOTO GYHKLIMOHMPOBAHUSA.
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B3AMMOCBA3b CUTYATUBHOW TPEBOTM MU CUMNTOMATUYECKOWN HATPY3KHU
Y CTAPLLUEK/TACCHUKOB: SMIMUPUYECKOE NCCNNEAOBAHUE

AHHOTauuA

AKTyanbHOCTb. EM3 o0cCTaétca BblpaXKeHHbIM CTPEecCcoreHHbIM ¢GaKTOpPOM OHOLWIECKOro BO3pacTa,
OAHOBPEMEHHO  aKTya/M3UPYHOLWMUM  MCUXONOTUYECKMIA U COMATMYECKMM  KOMMOHEHTbl  TPEBOXKHOIO
pearnpoBaHua. CBA3b cuTyaTMBHOW TpeBorn (CT) M COMATMUECKMX *Kanob y CTapLIEKNAcCHUKOB B Nepuog,
NOArOTOBKM K WTOFOBOM aTTecTauuM M3yYyeHa HepoCTaTOMHO; Masble BblOOPKM OrpaHMYMBAIOT HALEKHOCTb
BbIBOJOB.

Uenb — m3yuntb AMHaMmKY cBA3n CT M CUMMNTOMaTUUYECKOM Harpysku (SSS-8) y cTapLueKnacCHMKOB npu
noarotoske K EMN3 n oueHUTb BAMAHME NCUXONOMMYECKOro KOHCYIbTUPOBaHUA ¢ anemeHTamn KIMT Ha xapaktep
3TOM CBA3MN.

BbibopKa 1 meToabl. 28 cTaplUeKIaCCHUKOB (3KCnepuMeHTabHadA rpynna n = 14, KoHTpoabHana n = 14), Tpu
cpesa (TO, T1, T2). Ucnonb3oBaHbl WKana Cnunbeprepa—XaHuHa (CT, /1T, OT) u SSS-8; ctatuctuKa: p CnMpmeHa,
U-kputepmin MaHHa—YUTHU, Kputepnin PpruamaHa, Kputepmuin BUnKokcoHa.

Pesynbtatbl. Ha ncxogHom stane ceAsb CT u SSS-8 nosioxKuTenbHa B 06eunx rpynnax: B KOHTPOJIbHOM
3Haumma (p = 0,55), B aKkcnepumeHTanbHoi HeT (p = 0,43). B aKkcnepumeHTanbHOM rpynne oba nokasatens
CHUKaTCA K T2, B KOHTPO/IbHOM BO3pacTatoT (pasiMumna 3Hauumsl, p < 0,001, r = 0,85). TecHoTa cBAsm CT n SSS-
8 B 3KCMepuMeHTabHOW rpynne onucaTtenbHo cHuMxKaeTca K T2 (0,43 - 0,52 - 0,25), Ho npu n = 14 pasnnuma
K03dPULMEHTOB He NPOBEPANUCE M TPAKTYIOTCA KaK NpeaBapuTesbHana TEeHAEHLMA; B KOHTPOJIbHOMN CBA3b
ctabunbHa (0,55 - 0,42 - 0,43). Npn 06beaMHEHNM BbIDOPOK BO3HUKAET Napagokc CMMMNCOHA — 3aBbllleHMe
Koppensaummn o 0,68 3a CYET MEKTPYNMOBbIX PA3NYUNA.

BoiBoabl. CT M comaTMyeckas CMMNTOMATMKA CBA3aHbl YMEPEHHOM, CTaTUCTUYECKM HeycTOM4MBOM B
noarpynnax ceAsbto. KoHcynbTupoBaHue c anemeHTamu KIMT conpoBOXKAAeTCA COrIaCOBAHHbIM CHUMXEHUEM
TpeBOrM W comMaTUyeckux Kanob. OuHamuka cBasm CT m SSS-8 B 3KCMepUMMEHTaNbHOM rpynne MoxKeT
npesBapuTeNbHO PAacCMATPMBATBLCA KaK NPU3HaK Pa3BUTUA MHTEPOLLENTUBHOM OCO3HAHHOCTY.

Kniouesble cnoBa:
CUTyaTUBHas TPEBOra, COMaTUYECKMEe CUMNTOMbI, SSS-8, cTapLlueKknaccHMKK, EMI, ak3ameHaLUMOHHbIN cTpecc,
KOrHUTUBHO-NOBEAEHYECKAA Tepanua, MHTEPOLENTUBHAA OCO3HAHHOCTb,
napagoKkc CUMNCOHA, KOPPENALMOHHbBIA aHAn3.
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RELATIONSHIP BETWEEN SITUATIONAL ANXIETY AND SYMPTOMATIC BURDEN
IN HIGH SCHOOL STUDENTS: AN EMPIRICAL STUDY

Abstract

Background. The Unified State Exam (USE) remains a pronounced stressor in adolescence, simultaneously
activating the psychological and somatic components of the anxiety response. The relationship between
situational anxiety (ST) and somatic complaints in high school students during preparation for final assessment
has been insufficiently studied; small samples limit the reliability of conclusions.

Objective — to study the dynamics of the relationship between ST and symptomatic burden (SSS-8) in high
school students preparing for the USE and to assess the effect of psychological counseling with elements of
cognitive-behavioral therapy (CBT) on the character of this relationship.

Sample and Methods. The study involved 28 high school students (experimental group n = 14, control
group n = 14), examined at three time points (TO, T1, T2). The Spielberger—Khanin scale (ST, TA, GA) and the SSS-
8 were used; statistical processing included Spearman’s p, the Mann—Whitney U test, the Friedman test, and the
Wilcoxon test.

Results. At baseline, the relationship between ST and SSS-8 was positive in both groups: in the control
group it was significant (p = 0.55), while in the experimental group it was not (p = 0.43). In the experimental
group, both indicators decreased by T2, whereas in the control group they increased (differences significant, p <
0.001, r = 0.85). In the experimental group, the strength of the ST-SSS-8 association descriptively decreased by
T2 (0.43 > 0.52 - 0.25); however, at n = 14, differences between the coefficients were not statistically tested
and should be interpreted as a preliminary trend. In the control group, the association remained stable (0.55 =
0.42 - 0.43). When the samples were pooled, Simpson’s paradox emerged — an artificial inflation of the
correlation (to 0.68) due to between-group differences.

Conclusions. ST and somatic symptomatology are linked by a moderate association that is statistically
unstable within the subgroups. Counseling with CBT elements is accompanied by a coordinated decrease in
anxiety and somatic complaints. The dynamics of the ST-SSS-8 association in the experimental group may be
preliminarily interpreted as a sign of developing interoceptive awareness.

Keywords:
situational anxiety, somatic symptoms, SSS-8, high school students, Unified State Exam, exam stress, cognitive-
behavioral therapy, interoceptive awareness, Simpson’s paradox, correlation analysis.

BeepeHue

EAMHBIA rOCYyfapCTBEHHbIM 3K3amMeH 3aHMMaeT ocoboe MeCcTo B CUCTEME WTOrOBOM aTTecTaumu
POCCUIACKMX LUKOJIbHWMKOB: OT €ero pe3y/nbTaToB 3aBUCAT JafbHelwana obpa3oBaTesibHaA TpaeKkTopus,
npodeccnoHanbHoe camoonpeneneHne U, BO MHOTMOM, CaMOOLLEHKa BbIMYCKHMKA. 3aKOHOMEPHO, 4TO
nogrotoBka K EIMD conpoBOXKAAETCA BbIPAXKEHHbIM 3MOLMOHA/IbHBIM HAMpPsAXKeHWeM; Mo HabaaeHUsM
uccnenosateneit, paboTaloWmMx CO CTAPLUEKNACCHUKAMM B MNpefsK3amMeHalMOHHbIN nepuos, MNOBblLUEHHble
NoKasaTe /i1 TPEBOKHOCTU XapaKTePHbI A/1A 3HAaYMUTEIbHOM YaCTU BbIMYCKHMKOB, @ CaMa TPEBOMKHOCTb BbICTynaeT
npeAcKkasyemoi, CUTYauuMoHHO 06yC10BAEHHOM peakuMen Ha 3HaUMMOe CObbITUE KU3HEHHOTO LMKAa [1, c. 6].

TpeBora TPaAWULMOHHO PACcCMATPMBAETCA B pPaMKaX KOFHUTMBHO-MOBEAEHYECKON MOAEeNun  Kak
MHOTOKOMMNOHEHTHbIV peHOMEH, 06beAMHAIOWMIA KOTHUTUBHbIE, IMOLMOHA/IbHbIE, NOBEAEHYECKME U TENECHbIE
CoCTaB/AOWME TPEBOXKHOIO 3nm3oaa [11, c. 2]. TenecHble peakumMm — y4yawéHHoe cepaLebueHne, ronosHble
6011, HapyWeHUA CHa, MbllEYHOE HaMpAKeHWe — He COMyTCTBYIOT TpeBore aNM30ANYECKU, a ABAAIOTCA eé
HEOTbEM/IEMOM 4acTbto, MOCKOJIbKY TPEBOXKHAA peaKuMsa 3anyCKaeT BblPaXKEHHYIO aKTMBALMIO BEreTaTMBHOM
HepBHOWM cucTembl [7, c. 4]. BmecTe ¢ TemM BONPOC O TOM, HAaCKOJIbKO TECHO M HACKOJIbKO YCTOMYMBO BO BPEMEHM
CBA3aHbl CyObEKTUBHO NepexunBaeman TpeBora U 06 beKTUBMPOBAHHAA COMATMYECKAA CUMMNTOMATUKa, OCTaéTcA
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OMNCKYCCUMOHHBIM: O4HM aBTOPbl GUKCUPYIOT BbICOKME KOPPENALMM TPEBOXKHbIX M COMATUYECKUX LKA, Apyre —
YMEpEHHble, 4YTO YKa3blBaeT Ha YACTUYHYIO aBTOHOMHOCTb COMATMYECKOr0 KOMMOHEHTa TPEBOXHOrO
pearmpoBanua [10, c. 3; 9, c. 60].

OaHUM 13 Hanbonee ynoTpebUMbIX MHCTPYMEHTOB OLEHKM COMATUYECKOWM Harpysku ABAAETCA KpaTKas
BOCbMMNYHKTOBaA LLIKana comatnyecknx cumntomos SSS-8, paspaboTtaHHas B. Gierk c coaBTopamun Ha ocHoBe
obueHaLMoHaNbHON BbIBOPKKU B3pocnoro Hacenewua Fepmanuum [8, c. 400]. UHCTPYMEHT AEMOHCTpUpYyeT
yCTOMUYMBbIE MCUXOMETPUYECKME CBOMCTBA MPU KPOCC-KYAbTYPHOM afanTauuu: B YaCTHOCTM, HAAENKHOCTb U
daKTopHaa ogHOPOAHOCTbL SSS-8 noATBEpPrKAEHbI Ha MPaHCKoM [9, c. 62], Kopelickoi [16, c. 817], bpa3nabckomn
[13, c. 4] n poccuinckoit BbibopKax [2, c. 12]. Mpun 3Tom B 6O/bLIMHCTBE Ba/IMAM3ALMOHHbLIX MCCNen0oBaHUM
KOppenauma cymmapHoro 6anna SSS-8 ¢ nokasatensimm TPeBOTM U AEMNPECCUU HOCUT YMEPEHHbIN, @ HE CUJIbHbIN
xapaktep [10, c. 5], yto cornacyetrca c npeacTaB/ieHNEM O COMATMYECKOM KOMMOHEHTe TPeBOrn Kak
OTHOCUTENIbHO CAaMOCTOATENIbBHOM U3MEPEHUM, HE CBOAMMOM HaNPAMYIO K YPOBHIO CYObEKTUBHOIO TPEBOXKHOMO
nepeKmMBaHumA.

Ona oueHKM CcOBCTBEHHO CUTYaTMBHOM TPEBOMKHOCTM B OTEYECTBEHHOM MpPAKTUKE TPAAULMOHHO
ucnonbayetca agantupoBaHHasa H0.J1. XaHMHbIM pyccKos3bluHasA BepcuAa wWKanbl Y. Cnunbeprepa (State-Trait
Anxiety Inventory, STAIl), pa3nunyamrolas CUTYaTUBHYIO (PEaKTMBHYIO) M JIMYHOCTHYIO TPEBOXKHOCTbL [3, c. 3].
HecmoTpa Ha Q[aBHOCTb ajantauuu, MeETOAMKA COXPAHAET YyAOBNETBOPUTE/NIbHbIE MNCUXOMETpUYEcKme
XapPaKTEPUCTMKM U NPOAOIXKAET YTOUHATLCA HA COBPEMEHHbIX BbIDOPKaX: B YaCTHOCTM, MOKa3aHa ABYX$aKTOpHas
CTPYKTypa wKan CT n JIT, obycnoBneHHasa pa3HOHaNPaBAeHHOCTbIO NPAMbIX M 0OPaTHbIX MYHKTOB ONPOCHMKA [3,
c. 4], a TakxKe noaTeeprKaeHa ¢GaKTOpHaA WM reHAepHas WMHBAPUAHTHOCTb PYCCKOA3bIYHOM BEPCUM LIKanbI
JINYHOCTHOM TPEBOXKHOCTU Ha MaclUTabHOM cTyaeHYecKol BblbopKe [6, c. 2].

CBs3b 3K3aMEHALMOHHOM TPEBOXKHOCTM M NCMXOCOMATUYECKUX NPOABNEHNIA HEOAHOKPATHO CTAHOBMIaCb
npegMeToMm sSMNUPUYECKUX UCCe0BaHNN, NPENMYLLECTBEHHO HA BbIDOPKAxX CTyAeHTOB. TaK, B UCCNef0BaHMM
M.A. MuwweHuyk n E.B. Moprynb, BbINOJIHEHHOM Ha BbIODOPKE CTYAEHTOB-MEAMKOB, BbifABAEHbI YMEPEHHbIEe
CTAaTUCTUYECKM 3HAUYMMbIE KOPPEensaunum Mexay YPOBHEM CUTYaUMOHHOW TPEBOXHOCTM B Mepuos
9K3aMeHaLMOHHOM Ceccum 1 YacToToi ronosHol 6onau (p = 0,547), murpenu (p = 0,533), 601m B XuBoTE (p =
0,393) 1 Apyrux comaTuyeckux »anob [4, c. 105]. AHanormyHble 3aKOHOMEPHOCTM OTMEYaloTCA U B 3apyberkHoM
nutepatype: 063op C. Williamson ¢ coaBTopamu nokasbIBaeT, YTO TPEBOXKHOCTb, CBA3aHHAA C OUeHMBaHMEM (test
anxiety), ocTaérca pacnpoCcTPaHEHHOM M KNIMHMYECKU 3HauyMmol npobiemoii cpeaun CTyAeHTOB MeONLUHCKUX
cneumanbHOCTEN U CONPOBOMKAAETCA COMATUYECKMMM U NOBeAEHYECKMMM NposBaeHuamu [15, c. 493]. Mpu sTom
cucTemaTnyeckmini KokpenmHoBCKuit 0630p 3dpPeKTUBHOCTU KOrHUTUBHO-MOBEAEHUYECKOM Tepanumn TPeBOXKHbIX
PacCTPOMNCTB y AeTeN U NOAPOCTKOB AeMOHCTpUpyeT, 4To KMNT-opneHTMpOoBaHHbIE BMeLaTeNnbCTBa NPMBOAAT K
CTAaTUCTMYECKM 3HAYMMOMY U KIMHUYECKM OLLYTUMOMY CHUMEHWIO TPEBOXKHOW CMMNTOMATUKKM [11, c. 6], uTo
AenaeT NpPaBOMEpPHbIM BOMPOC O TOM, COMPOBOMKAAETCA /IN TAKOE CHUMKEHWEe MapaniesbHON AMHAMMUKOMU
COMATMYECKUX Kanob.

OTAenbHOro BHMMaHMA 3aC/AY)KMBAET BOMPOC O MeXaHW3MaX, OMOCPeAyHLWMX CBA3b TPEBOMN U
comaTtusaumn. B kayecTBe 04HOro U3 TaKMX MEXaHU3MOB PAaCcCMATPUBAETCA MHTEPOLENTUBHAA OCO3HAHHOCTb —
CNoCOBHOCTb TOYHO BOCMPUHMMATL, AuddepeHUMpoBaTb M aLEKBATHO MHTEPNPETUPOBATb BHYTPEHHME
Te/NIeCHble CUTHaNbl. DKCMEePUMEHTa/IbHbIE [aHHble MOKA3bIBAOT, YTO WMCKAXEHHOE WM rMnepbauTenbHoe
BOCNpUATME (U3MONOFMYECKOTO BO3DYKAEHMA XapaKTepHO [ANA TPEBOMKHbIX PACCTPOMCTB M Nopaaérca
MoanPUKaUmMmM B Xoae KOFTHUTUBHO-NOBEAEHYECKOM Tepanmm: y IeTeM C COLLMAaNbHOM TPEBOMXKHOCTbLIO BOCNPUATHE
Te/IeCHOro Bo30byXAeHMNA CTaHOBUTCA bonee TOYHbIM M MeHee KaTacTpodusmpytowmm nocae Kypca KNT [7, c. 8].
CxoaHbIM 06pa3oM NOKA3aHO, YTO MHTEPOLENTUBHbIE CNOCOOHOCTM HEOAHOPOAHbLI U BKAOYAOT NO MEeHbLUein
Mepe TOYHOCTb, YYBCTBUTEIbHOCTb M OCO3HAHHOCTb KaK OTHOCUTENbHO HE3aBMCUMblE KOMMOHEHTbI, Pa3nyHoe
coYyeTaHMe KOTOPbIX NO-Pa3sHOMY CBA3AHO C aJleKCUTUMMEN U TPeBOXKHOCTbIO [14, c. 5]. HakoHew, y B3pocabIx C
aNeKCUTUMMENA W HENEepPeHOCUMMOCTbIO HeonpeaenéHHOCTM — YepTaMK, TeCHO aCCOLUMPOBAHHLIMWU C
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TPEBOXKHbBIM pearnpoBaHMem, — obOHapyXeHa 6o0siee BbICOKaA BbIPAXKEHHOCTb COMATUYECKUX CUMMTOMOB
HE3aBMCMMO OT Ha/InuMA pPaCCTPOMCTBA ayTUCTUYECKoro cnektpa [12, c¢. 7], 4TO noauvépKusaet
TPAHCAMArHOCTUYECKUI XapaKTep CBA3M MeXAY NepepaboTKoM TeNecHbIX CUTHA0B U COMaTU3aUMEN.

HakoHeu, npu aHanu3e cBA3M ABYX MEpPeMEHHbIX Ha 0O6beAMHEHHbIX, CTaTUCTUYECKU HEOAHOPOAHbIX
BbIOOpKax CylecTByeT METOANYECKUIM PUCK MOJydYeHMa apTedaKTHbIX Pe3ynbTaToB, U3BECTHbIA Kak napagoKc
CMMMCOHa: Koppenaums, BblMUCAEHHAA Ha 06bEeANHEHHDBIX AaHHbIX, MOXKET CYLLECTBEHHO OTANYATLCA — BMIOTb
[0 NPOTUBOMNO/IOXKHOIO 3HaKa UAN CUIbl — OT KOPPENAUMI, BbIYMCAEHHbIX Pa3AenbHO B KaXKA0M M3 noarpynn,
€Cc/N NOArpynMbl PasnnMyYaroTca NO CPESHUM 3HAYEHUAM NepemMeHHbIX. [aHHbIn 3ddeKT ocobeHHO BEPOATEH B
NMCUXONIOTNYECKUX NCCNEAOBAHMAX C MASIbIM 06BEMOM BbIOOPKM, FAe CTaTUCTMYECKaA 3HAUYMMOCTb NOAMPYNMNOBbIX
KO3GOULMEHTOB TPYAHOLOCTUKMMA, @ UCCNefO0BaTeNlb MOXKET ObiTb CKNOHEH 0O0beAUHATb AaHHble paau
yBE/IMYEHMA MOLLHOCTM aHan3a.

MpaKTU4YecKkasa 3HAaYMMOCTb M3y4YeHUA AAHHON NPOBAEMATUKM CBA3aHA C 3343a4aMu NCUXOIOTMYECKOro
COMPOBOXKAEHMA BbIMYCKHUKOB: pe3ynbTaTbl NOA0OHbLIX MCCAEL0BaHUI MOTYT UCMO/Ib30BaTbCA WKOAbHbIMU U
BY30BCKMMM MCUXOJIOFAMWU N CKPUHMHIA TPYNN PUCKa, NOCTPOEHMA aApecHbIX NPOrpamMm MCUXOSI0rMYecKom
NMOMOLLM M OLeHKM 3D PEKTUBHOCTU KOHCYNbTAaTUBHOM PaboTbl, B TOM YMC/E NPU NOATOTOBKE K FOCYAapCTBEHHOM
uTorosoi attectauum [1, c. 11].

TakMm obpa3om, HECMOTPSA HA HAKOMAEHHbIA MAacCUB AAHHbIX O CBA3W TPEBOXHOCTU M COMATMYECKOM
CUMNTOMATUKMK, ANS NOLPOCTKOBOM BbIOOPKM B €CTECTBEHHbIX YCNOBUAX MOAFOTOBKM K EM3, ¢ MOBTOPHbIMM
N3MEPEHMUAMMU U KOHTPOJIbHOM TPynnoi, IMNMPUYECKMX AaHHbIX HeLOCTaTO4HO. HactoAwee uccnegosBaHue
CTaBMW/I0 CBOEW Lie/1bl0 BOCMOJIHUTL 3TOT Npoben.

MccnepnoBaTenbCKMiA BONPOC: KAKOBA AMHAMMKA CBA3M cUTyaTMBHOW Tpesorn (CT) M comaTUyecKkux
cMmnTomoB (SSS-8) y cTapLueKNacCHUKOB B Mepuos, NOAroTOBKKU K EMD 1 nsmeHsAeTca M 3Ta CBA3b N0, BANSHUEM
NCUXONOMMYECKOTr0 KOHCY/IbTUPOBaHMA € anemeHTamu KMT?

Ha ocHOBaHMM TeopeTMYECcKOro aHanunsa 6bian chopmynnpoBaHbl caeaytolme runoTessbi.

H1. CuTyaTmMBHaAa TpeBora M COMATUYECKME CMMMNTOMbI CBAI3aHbl MONOMUTENbHO Ha BCeX 3Tanax
NUCCNef0BaHUA; OOHAKO M3-3a Manoro obbEéma NOArpymnn CTaTUCTMYECKAA 3HAYMMOCTb 3TOW CBA3U MOMKET
[0CTUraTbCA He BO BCeX MOArpynnax v He Ha BCeX Tanax.

H2. Mcuxonornyeckoe KoHCyAbTUPOBaHKe ¢ anemeHTamu KINT conpoBorkaaeTca CTaTUCTUYECKM 3HAUYMMbIM
CHU)KEHMEM KaK CUTYyaTMBHOW TPEBOMM, TaK U COMATUYECKOM CMMMNTOMATUKM MO CPaBHEHUIO C KOHTPObHOM
rpynnow, B KOTOPOI OXKMAAETCA POCT 060MX NOKa3aTeNei.

H3 (nouckoBas). B aKcnepuMMeHTaNbHOW Fpynne OXKMUAAETCA HeNuHelHasa AuMHamuKa cAsm CT u SSS-8:
BPEMEHHOE YCUJIEHME HA MPOMENKYTOYHOM 3Tane M ocnabneHne K 3aBEpPLUEHMIO KOHCY/bTUPOBaHUA. Beuagy
Mmanoro ob6bEma BbIGOPKM rMnNoTesa NposepaeTca onucatesbHo. HennHenHbi xapaktep B T1 moKeT 6biTb
WHTEPNPETUPOBAH KaK NPU3HaK pa3BUTUA MHTEPOLLENTUBHOM OCO3HAHHOCTH.

H4. AHann3 obbeaMHEHHON BbIGOPKKU He3 passeneHua Ha rpynnbl MOXET NPUBOAUTL K apTedakTHOMY
3aBbILLIEHUIO KOPPENALMM MO CPABHEHUIO C Pa3AebHbIM aHaM30M noarpynn (napagokc CUMMCOHA).

MeToabl uccneposaHuA

BbibopKa. B uccnegoBaHum npuHAAM yyactne 28 yyawmxcsa 11-x kKnaccos, obyvatowmxca 8 MBOY COLL Ne
23 1. VipKyTcKa. B pamKkax KBa3mMaKCnepMmMeHTaabHOrO JIOHTUTIOAHOIO NaaHa C TpeMA CPe3aMm YHaACTHUKK Bblan
pasgeneHbl Ha gge rpynnbl No 14 YenoBeK: 3KCNEPUMEHTANIbHYIO (3), YY4aCTHMKM KOTOPOWM MPOXOZUAN Kypc
NMCUXOIOMMYECKOTO KOHCY/IbTUPOBAHMA ¢ anemeHTamu KMNT, M KOHTPoIbHYIO (K), C KOTOPOI Ha NPOTAXKEHMM BCETO
nepuoa nccaefoBaHuA LeeHanpas/ieHHan NcMxoaormdeckan paborta He NPoBoAMANACD.

[OusaliH nccneposaHma. Mcnonb3oBaH KBasMIKCMEPUMEHTaNbHbIA NAaH C TpemA Cpe3amu: UCXOLHasA
AunarHoctuka (T0, 17.01.2026, Ao Havyaa KOHCYNbTUPOBaHUSA), NPOMEXYTOUHbIN cpe3 (T1 — 18.04.2026, nocne 6
KOHCY/IbTaTUBHbIX ceccuil) u utorosbin cpes (T2 — 30.05.2026, nocne 12 ceccuii). PaboTa c akcnepumeHTanbHOM
rpynnon cTpouiacb B COOTBETCTBMM C TPAAMLMOHHOMN TpExaTanHoh cTpykTypoit KMT-BmelatenbcTsa npu
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TPEBOXKHbIX PACCTPOICTBAX, BK/OYatOLLEN NcuxoobpasoBaHme, oTPaboTKy NPAKTUYECKUX HAaBbIKOB KOTHUTUBHOWM
NepecTpPoOmKM M MOBEAEHYECKOM CaMOpPErynsaummn, a TakkKe 31eMeHTbl NPOPUNAKTUKN peunsmBa TPEBOMKHbIX
peakumit [5, c. 3].

MeTogukn.

1. LLIkana cuTyaTMBHOW M IMYHOCTHOM TpeBoXHOCTU Y. Cnunbeprepa B agantauum KO.J1. XaHuHa (STAI) —
40 nyHKTOB, 0b6pasylowmx ase cybwKanbl no 20 MNYHKTOB: CUTYaTUBHOM (peakTUBHOW) TPEBOXHOCTU W
JINYHOCTHOM TpeBOXKHOCTU. O6LWan TpeBoXKHOCTb (OT) paccuMTbiBAeTCA Kak CYMMapHbIM NoKasaTtesb No obemm
cybwkanam. MeTogMKa COXpaHAET YyAO0BAETBOPUTENbHYIO BHYTPEHHIO COMNacCOBAHHOCTL U GAKTOPHYHO
CTPYKTYPY NPU UCMO/Ib30BaHUM Ha COBPEMEHHbIX POCCUMCKMX BbIBOPKAX, BKAKOYAA NOAPOCTKOBBIN M FOHOLLIECKMIA
BO3pacrT [6, c. 6].

2. lLlkana comatmyeckmx cumntomoB SSS-8 — BOCeMb NMYHKTOB, OLEHUBAOLWMX BbIPAXKEHHOCTb TUMUYHbIX
COMaTMYeCKUX Kanob (6onM B CNUHE, KMBOTE, KOHEYHOCTAX, ros10BHble 60K, 60K B Fpyan UAM OAbIWKA,
ro/I0BOKPYKEHME, YCTANOCTb, HAaPYLLIEHWNA CHA) 3a nocneaHue 7 aHel [8, c. 400]. CymmapHbIi 6ann BapbupyeT oT
0 Ao 32; meToAMnKa AeMOHCTPUPYET 04HODAKTOPHYIO CTPYKTYPY U YA0BAETBOPUTENbHYIO HaAEXHOCTb (a0 =0,73—
0,81) B Kpocc-KyNbTypHbIX UccnegoBaHuax [9, c. 61; 13, c. 5], B TOM uMcne Ha pyccKoAsbiyHOM Bblbopke (a = 0,76)
[2, c. 14].

Momumo cutyatmsHol Tpesorn (CT) M comaTMyecKoh CUMMMITOMAaTUKM (SSS-8), B aHanM3 BK/OYEHbI
noKasaTenn JIMYHOCTHOM TpeBOoXHOCTU (/IT) n obwel TpeBoxKHOCTM (OT), BblUMCASEMON KaK CYMMapHbI
nokasartesib No wkKane STAI. 9To NO3BOJIAET OLEHUTb, B KaKOM CTEMEHW KOHCY/bTUPOBAHME 3aTparMBaeT He
TONIbKO aKTya/IbHOE COCTOSHWUE, HO U YCTOMYMBYIO ANCMO3ULMIO, @ TaKXKE MHTErpasbHblA YPOBEHDb TPEBOXKHOCTH.

CratucTnyeckaa o6paboTka.  YuuTbiBas Masbli 0O6bEM BbIOOPKM M OTCYTCTBME YBEPEHHOCTU B
HOPMaJ/IbHOCTM pacnpeneneHns, UCNOb30BaUCb HeMapameTpuieckne metoapl. Ana ouyeHkn ceasm CT n SSS-8
npumeHsncs KoapdUUneHT paHroBoi Koppenaumm p CnMpmeHa — Ha KaXK40M 3Tane, oTA4e/bHO B noArpynnax u
Ha 00beaMHEHHOWN BblIOOPKe. [NA OUEHKM AMHAMWMKM BHYTPW KaXKAOW Fpynnbl UCMONb30BANCA KpUTEpWUiA
dpugmaHa (Tpu cBA3aHHbIX cpes3a); 414 NonapHbIX CPaBHEHUI Cpe30B — KpuTepuii BunkokcoHa. Jns cpaBHEHMs
rpynn Ha KaxAoM cpe3e M no BeanymHe nameHeHua A = T2 — TO npumeHanca U-kpuTtepuii MaHHa — YuTHu;
pasmep adpdeKTa paccunTbiBanca Kak r = Z / VN. YpoBeHb 3HauMmocTn — p < 0,05. KpuTuueckme 3HayeHua p: n =
14 — 0,538, n =28 — 0,377.

UccnepoBaHne npoBogunocb ¢ cobaogeHnem  npuHUmMnos  A0OpPOBOSIBHOFO  yyacTma w
MHOOPMMUPOBAHHOIO COFMACUA  HECOBEPLUEHHONETHMUX YYaCTHMKOB M MX 3aKOHHbIX NpeacTaBuTenew;
KOHPUAEHLMaNbHOCTb AaHHbIX 0becneynBanacb x obesnmynBaHMeM Ha 3Tane cTaTUCTMYecKon ob6paboTKu.

Pe3synbTathl

OnucamenbHble cmamucmuku OuHamuku CT, JIT, OT u SSS-8

CpeaHue 3HayeHWA W CTaHAAPTHble OTK/AOHEHWsA MNOKasaTeneil CUTYaTUBHOM TPEBOrM, JIMYHOCTHOM
TpeBorn, obueit TPeBOrM M COMATUYECKOM CUMMMATOMATMKM Ha TPEX 3STanax MCCAefoBaHUA MO rpynnam
npeacTasneHbl B Tabaumue 1.

Tabnnuya 1
OuHamuka CT, 1T, OT n SSS-8 (M + SD)

Fpynna Lkana T0 T1 T2

3 (n=14) CT 44,93 + 11,83 36,93 +9,34 33,07+7,79
3 (n=14) nT 52,50 ¢ 7,66 50,50 7,77 50,36 + 7,29
3 (n=14) oT 48,71+9,13 43,71+7,34 41,71 £ 6,47
3 (n=14) 555-8 14,43 5,81 11,21+ 4,93 9,57 £3,11
K (n=14) cT 44,43 + 10,63 48,50 £ 10,56 52,71+9,78
K (n=14) nT 48,29 + 8,50 48,71+ 8,43 49,71+ 7,44
K (n=14) oT 46,36 + 8,80 48,61+ 8,77 51,21 +7,98
K (n=14) SSS-8 14,07 5,64 14,57 + 5,67 16,79 5,21

KpVITepMVI demgmaHa NOKa3an CTaTuCTu4eCkn 3HaYNMMYy0 AMHAMUKY MO BCEM ‘-IETpréM WKanam B obenx
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rpynnax. B akcnepumenTtanbHon rpynne: CT — x2_F(2) = 26,14, p < 0,001; SSS-8 — x2_F(2) = 24,14, p< 0,001; OT
— x2_F(2) = 24,71, p < 0,001; NT — x2_F(2) = 8,71, p = 0,013. B koHTposbHOW rpynne: CT — x*_F(2) = 26,14, p <
0,001; SSS-8 — ¥*>_F(2) = 20,14, p < 0,001; OT — x2_F(2) = 22,71, p <0,001; NT — ¥*_F(2) = 14,57, p < 0,001

Kak BugHO 13 Tabnauubl 1, B 3KCNEpUMEHTaNbHOW rpynne roKasaTenb CUTYaTUBHOW TPEBOIU
nocneposBaTenbHoO cHU»Kancs — c 44,93 + 11,83 6anna Ha TO oo 33,07 + 7,79 6anna Ha T2, To ecTb 6bos1ee yem Ha
11 6annos. MNapannenbHO CHUXKANCA U NOKa3aTe/ib COMaTUYeCcKo cumnTomaTmkm SSS-8 — ¢ 14,43 £5,81 no 9,57
t 3,11 6anna, 4YTO COOTBETCTBYET Mepexody M3 KaTeropum «CpepHsaa» B KATEropuio «HW3Kas» CTeneHb
BbIPaXKEHHOCTM COMATMYECKUX Kasiob COrnacHo MPUHATbIM rpagaumsam wWwKanbl [8, c¢. 401]. B KOHTPO/bHOM
rpynne, Hanpotue, 06a NoKasaTena 4eMOHCTPUPOBAIN YCTONYMBBIMA POCT: CUTYAaTUBHAA TPEBOra YBEANYMNACH C
44,43 + 10,63 o 52,71 +9,78 6anna, a SSS-8 — ¢ 14,07 £ 5,64 no 16,79 £ 5,21 6anna. ConpaKEHHOCTb ANHAMMUKMU
CT 1 SSS-8 — CMHXPOHHOE CHUMKEHWE B IKCMEPUMEHTASIbHOM FPynne U CUHXPOHHbIMA POCT B KOHTPONbHON —
cornacyeTca ¢ pe3ynbTaTaMmn NCUXOCOMATUYECKOTO eANHCTBA TPEBOXKHOTO pearmposaHua [7, c. 3; 11, c. 5].

MonapHvie cpasHeHus (Kpumepuli BunKokcoHa)

Kak BMAHO M3 Tabauubl 2, nonapHble cpaBHeHUs (KpuTepuit BUNKOKCOHA) noaTBepAuan, 4YTO B
3KcrnepumeHTanbHoM rpynne cHuxkeHune CT, SSS-8 n OT 3HauMMo Ha Bcex Tpéx uHTepsanax (TO-T1, T1-T2, TO-T2;
p < 0,05), Torga Kak gns JIT 3HaUMMOE CHUMKEHME AocTUraeTca Tonbko K TO-T1 u TO-T2, a Ha nHTepBane T1-T2
AMHaMuKa otcytcTeyeT (p = 0,83). B KOHTPOALHOWM rpynne pocT nokasatenen 3Ha4um Ha BCex MHTepBanax ans
CT, OT u NIT; ana SSS-8 poct Ha TO-T1 He3Hauum (p = 0,23), HO cTaHOBMTCA 3HAYMMbIM K T1-T2 n TO-T2. 310

ycuAuBaeT aprymeHt o Tom, yto JIT — 6Gonee yctolumBas AMCMO3ULMA, MEHEEe 4YyBCTBUTE/IbHasA K
KPaTKOCPOUYHOMY BMELLATENLCTBY.
Tabnuua 2
MonapHble cpaBHeHUA (KpuTepuin BUnkokcoHa)
Wkana Fpynna TO-T1 T1-T2 TO-T2
SSS-8 E) 0,004 | 0,021 | <0,001 ¢
SSS-8 K 0,23 0,012 1 0,004 ™
CT 3 <0,001 | 0,012 J <0,001 J,
CT K 0,008 ™ 0,011 1t <0,001
nT 3 0,041 1 0,83 0,048 |,
nT K 0,048 1 0,041 P 0,002 P
oT E) <0,001 0,034 | <0,001 ¢
oT K 0,012 1 0,023 P <0,001

CpasHeHue QUHAMUKU nokasamesneii mexdy spynnamu

[na cTaTUCTUYECKOM NPOBEPKMU 3HAUMMOCTHM Pa3INUUIA B AMHAMMKE MOKasaTenel mexay rpynnamm 6oiam
paccynTaHbl BeNMYMHBI n3meHeHus A (T2 — TO) n npoBeAeHO UX cpaBHEHME € NomolLbio U-kputepua MaHHa —
YuUTHW. Pe3ynbTaTbl NpeactaBaeHbl B Tabanye 3.

Tabnuua 3
CpaBHeHMe gMHaMuKM (A = T2 — TO) mexay rpynnamm
Lkana A3 AK V) p r
CT -11,86 +8,28 0 < 0,001 0,85
SSS-8 -4,86 +2,72 0 < 0,001 0,85
oT -7,00 +4,85 0 < 0,001 0,85
nt -2,14 +1,42 27,5 = 0,001 0,61

Pasnnuma B AMHaMMKe MOKasaTenen mexay rpynnaMu CTaTUCTUYECKM 3HAYMMbl MO BCEM YeTbIPEM
WwKanam. Mo cuTyaTMBHON TpEBOre, COMATUYECKOW CUMNTOMATUKe U obLeit Tpesore 3HaveHne U = 0 yKkasblBaeT
Ha NosHOe pasdeneHue paHros: Bce 14 3HayeHWU A B 3KCNepUMEHTaNbHOM rpyrnne oKasanucb Huxe Bcex 14
3HAYeHUt A B KOHTPO/IbHOM, YTO COOTBETCTBYET MAaKCMMAJIbHO BO3MOXKHOMY KOHTPAcTy U 6onbluoMy pasmepy
addekra (r = 0,85). B yactHocTu, no wKane CT A3 coctaBuna —11,86 6anna npotms AK = +8,28 6anna, no wKane
SSS-8 — A3 =-4,86 6anna npotus AK = +2,72 6anna (p < 0,001 B 060ux cayyanx). Mo AM4HOCTHOM TpeBore adpdeKT
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TaKKe 3HaYMM, HO meHee BblpaxkeH (U = 27,5; p = 0,001; r = 0,61), 4To 06BACHAETCA YCTOMUYMBOCTbIO IMYHOCTHOM
TPEBOYKHOCTU KaK ANCMO3ULMM.

CpaBHeHMe rpynn Ha Kaxkaom cpese. Ha atane TO rpynnbl CTaTUCTUYECKU HE Pa3INYaNUCb HW MO OLHOM
wkane (p > 0,05), 4To NoATBEPKAAET KOPPEKTHOCTL UCXOAHOTO ypaBHMBaHMA. Ha sTane T1 noABUANCH 3Ha4YMMble
pasnmuma no CT (U = 32,5; p = 0,003) n OT (U = 50,0; p = 0,030); no SSS-8 pasnmMumnsa Haxoaunucb Ha YpoOBHe
TeHgeHumn (U = 59,0; p = 0,073), no NIT — otcytctBoBann (p = 0,87). K atany T2 pasavuusa cTanu
BblcOKO3HaumMmbimm no CT (U = 9,0; p < 0,001), SSS-8 (U = 19,0; p < 0,001) n OT (U = 28,5; p = 0,001), Toraa Kak
no JIT no-npexkHemy otcytctBoBanu (p = 0,52). 910 noATBEp:KAAET, UTO 3DDEKT KOHCY/NbTUPOBAHNA HapacTaeT
NMoCTENEHHO M B NMEPBYIO OYepeb 3aTparMBaeT COCTOAHME, @ HE ANCMNO3ULUIO.

KoppenayuoHHblii aHanu3s ceasu CT u SSS-8

3HayeHna KoadoduUMeHTA paHroBor Koppenaumm p ChiMpMeHa Mexay MNOoKasaTensiMmuM CUTYaTUBHOM
TPEBOIMM U COMATUYECKOMW CMMNTOMATMKM HA KaXKAOM 3Tane UCCNef0BaHWA, PasfenbHO MO rpynnam M Ha
0bbeANHEHHOM BbIBOPKE, NpeacTaBeHbl B Tabaunue 4.

Tabnuuya 4
Koppenauun mexay CT n SSS-8 (p CnnupmeHa)
rpynna TO T1 =
3 (n=14) 0,43 0,52 0,25
K (n=14) 0,55* 0,42 0,43
O6beanHéHHan (n=28) 0,47* 0,54* 0,68*

MNpumeyaHue: * — p < 0,05. Kputnyeckme 3HayeHuma: n=14 — 0,538; n=28 — 0,377.

Ha ncxogHom stane (TO) Koppenauum B obeux rpynnax 6biM yMmepeHHbIMM U COMOCTaBUMbIMMK MO
BennumHe: p = 0,43 B aKcnepumeHTanbHol U p = 0,55 B KoHTponbHoM rpynne. C y4étom KoapodmumeHTa
aetepmuHaumm (p?) 3To 03HauyaeT, YTo CUTyaTMBHaA Tpesora obbAcHAeT npumepHo 18-30% awucnepcun
COMATUYECKMX *Kanob, Toraa KaK OCTaBLWIAACA 4acTb Aucnepcum obycnoBneHa WHbIMKM  paKTopamum —
MHOMBMAYANbHON BUCLEPANbHON YyBCTBUTENbHOCTbIO, BEreTaTUBHOM PEaKTUBHOCTbIO, a/SIeKCUTUMMUEN U
0COBEHHOCTAMKU WMHTepOoLEenTUBHOW nepepaboTku [14, c. 6; 12, c. 8]. BaxKHO NoAYEpPKHYTb MeToAuYecKoe
orpaHMYeHMe: 3a UCKIOYEHMEM KOHTPOJIbHOW rpynnbl Ha 3Tane TO (p = 0,55), HM OAMH M3 MOArPYNMoOBbIX
KoaddpuumeHToB (n = 14) He gocTUraeT KpUTMUYECcKoro 3HadyeHumaA 0,538 1 He siBNseTCA CTaTUCTMYECKM 3HAUYMMBbIM
Ha YPOBHE OTAEeNbHOM NoArpynmnbl. 3HA4YMMbIMM OKa3bIBAOTCA KOPPENALNU Ha 06beaAMHEHHOM BbIBOpKe (N =28),
LN KOTOPOM KpUTUMYEecKoe 3HauyeHue Huxke — 0,377. OgHako ¢ y4yétom masnoro obvéma nogrpynn u
MHOeCTBEHHbIX CpaBHeHUM KoadPpuumeHT p = 0,55 TaKkKe cnegyeT MHTEPNPETUPOBATL C OCTOPOKHOCTbIO. ITOT
daKT cam no cebe ABNSETCA BaXKHbIM METOAMYECKMM YPOKOM: Mpu paboTe € ManbiMM KANHUYECKUMU WU
y4ebHbIMW BbIDOPKAaMMN yMepPEHHbIE NO BEJIMYMHE, HO COLEPKATENbHO 3HAYMMbIE CBA3M MOFYT HE AOCTUraTb
dopmanbHOro nopora CTaTUCTUYECKOW 3HAYMMOCTWU, UYTO TpPebyeT OCTOPONKHOCTM MpU MHTepnpeTaumnn
OTpULATE/NIbHbIX PE3Y/1bTaTOB.

PasHOHanpaBneHHas AMHaMWKa KOPPEensuuin B rpynnax npeacraBaseT ocobbll MccnenoBaTeNnbCKUi
MHTepec. B akcnepumeHTanbHol rpynne ceasb mexay CT 1 SSS-8 Ha aTtane T1 HeckonbKo ycunumeaetca (p = 0,52)
no cpasHeHuto ¢ TO (p = 0,43), a 3aTem cHUKaeTcA 4o p = 0,25, YTo HMKe Nopora 3Ha4YMmocTu ansa n = 14, 3T1o
pasnuyme cnenyet pacCMaTpmBaTb Kak OnNMcaTeNbHY0 TEHAEHUMIO, @ He KaK CTaTUCTUYECKM NOATBEpKAEHHOE
M3MEHEHMe CUNbl CBA3N. Bo3pacTaHMe Koppenaunm Ha NPoMeXYyTOYHOM 3Tane MOXKeT OTpaXKaTb CBOEro poaa
«3Tan OCO3HaHMA»: B Xo4e NCUX00b6pa3oBaTENIbHOrO KOMMOHEHTA KOHCY/bTUPOBAHUA YYACTHUKU HAYMHaOT
OTYéTNMBEe 3ameyaTb M BepbanM3oBaTb CBA3b MeXAy COOCTBEHHbIMU MEepexUBaHUAMU WU TeNeCHbIMU
CMUrHanamu, 4YTO BPEMEHHO MOBbIWAET COrNacoBaHHOCTb CaMOOTYETOB no obeum wWKanam. Mocneayrollee
CHUXeHWe Koppenauym K T2, HanNpoTMB, MOXET WHTEepnpPeTnpoBaTbCA KakK pe3yabTaT pasBuTUA
WHTEPOLLENTUBHON OCO3HAHHOCTU: YYACTHUKM HayyatoTca auddepeHuMpoBaTb TPEBOrY KakK 3MOLMOHA/bHOe
nepeXmMBaHMe U TenecHble CUMMATOMblI KakK OTHOCUTE/IbHO CaMOCTOATE/bHbIM Mpouecc, BCAeACTBME Yero
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KECTKOCTb CBA3MN MeXAy ABYMSA KaHasiamMu CamooT4YéTa cHuKaeTcsa [7, ¢. 9; 14, c. 7]. B KoHTponbHOM rpynne, He
nosyvyasLllel KOHCYbTaTUBHOMO BO3AEWNCTBUA, KOPPENALMA OCTaBafacb OTHOCUTENbHO CTabUNbHOW Ha BCEM
npoTaxeHun uccnegosanunsa (0,55 - 0,42 - 0,43), yto cornacyeTca C OTCYTCTBMEM LeneHanpaB/eHHOro
BO34eMCTBMA Ha NATTEPHbI NepepaboTKM TPEBOMU U TENECHbIX CUTHA/OB.

Mapadokc CumncoHa npu aHanuse 06veduHEHHOLU 8bl6OPKU

MNpn 06beANHEHUN AaHHbIX 06eunx rpynn B egMHyto BbIbOpKy (n = 28) Koppenauyma mexay CT n SSS-8 Ha
sTane T2 pgocturaet 0,68 — BENUUYUHDI, CTaTUCTUHECKM 3HAYMMOM M NpeBbiatowen Ntoboit u3 nogrpynnosbix
KoadPpumMeHToB Ha 3TOM Xe 3Tane (0,25 B akcnepumeHTanbHol 1 0,43 B KOHTPOAbHOM rpynne). PopmasnbHO 3TO
03HA4aeT, YTO CBA3b NEPEMEHHbIX B 06begMHEHHOW BblIOOPKE BbIrNAAUT Bonee TECHOW, YEM B KaxKaoh u3 eé
COCTaBAAIOLMX NOAIPYNM N0 OTAENbHOCTU, — KAACCUYECKMI NPUMep napagokca CumncoHa. MexaHnsm apoekTa
B JAHHOM C/ly4ae Npo3payeH: K T2 rpynnbl MaKCMMAaJIbHO Pa3oLW/IMCb MO YPOBHIO 060MX NoKasaTteselt (B 3 rpynne
06a noKasatena HU3Kue, B K — o06a BbICOKME), NO3TOMY Ob6beaMHeHME AaHHbIX daKTUYecKn pobasnseT B
BbIOOPKY BbIPAXKEHHYIO MEXIPYNMOBY0 KOMMOHEHTY AMCNEPCUM, HEe CBA3AHHYKD C MHAWBUAYASbHOW
M3MEHUYMBOCTbIO BHYTPW KaxKgou rpynnbl. MNoayyeHHaa obbeanHEHHaa Koppenauma 0,68 oTpakaeT He 6onee
TECHYI0 UHAMBMAYANbHYIO CBA3b TPEBOMM M COMATU3aLMK, @ pas/iMine cpefHUX YPOBHEN NoKasaTenen mexay
rpynnamu, obycnosneHHoe GaKTOM y4acTuaA B KOHCYAbTUPOBaHMU. MeToanyeckuin BbIBOZ U3 3TOro HabatoaeHua
OfHO3HauYeH: aHanm3 cA3n CT n SSS-8 B Noa06HbIX AM3aitHax HE06X0ANMMO NPOBOAMUTL Pa3AeNbHO MO rpynnam,
NMOCKOJIbKY 06beaAnHEHME AaHHbIX 6e3 y4éTa rpynnoBoro pakTopa co34aéT pUCK apTedaKTHOro 3aBbILLEHNA CUbI
CBA3MN.

O6cyxpeHue

MonyyeHHble pe3ynbTaTbl B LEJAOM COMNacyloTCA C KOTHUTMBHO-NMOBEAEHYECKON MOAENbi0 TPEBOrM,
paccMaTpUBalOLLLEN TENECHbIE PEAKLMM KaK HEOTbEM/IEMbIN KOMMOHEHT TPEBOXKHOTO anu3oaa [11, c. 2; 7, c. 2].
fmnotesa H1 nopTBeprKAAeTca /NMWb YACTMYHO: HarMpaB/JeHWEe CBA3M TMOJIOKUTE/IbHOE BO BCEX TOYKaX
M3MepPEHMUA, OOHAKO CTAaTUCTMYECKaA 3HAYMMOCTb AOCTUFHYTA TONIbKO B KOHTPOJIbHOM rpynne Ha TO m Ha
06beaANHEHHON BbIOOpPKE. B oOCTasbHbIX NOAFPYNMNOBbIX CAyYasx KoapouLMeHTbl He [OocTMratoT nopora
3HauMmocTn ans n = 14, 3To coriacyeTca C NpeacTaB/leHMeM O COMATUYECKOM KOMMOHEHTE TPEBOrM KakK
OTHOCUTENIbHO CaMOCTOATE/IbHOM M3MEPEHWUWU, HE CBOAUMOM HaMpsAmMylo K CyObeEKTMBHOMY MeperKMBaHUIO
TpeBorn. Bmecre ¢ Tem cuna 3TOM CBA3M B HacToAleM ucciegoBaHum (p = 0,25-0,55) 6bina ymepeHHOM, a He
BbICOKOM, YTO TaKKe COOTBETCTBYET AaHHbIM Ba/IMAN3ALMOHHbLIX MCCAea0BaHMI SSS-8, B KOTOPbIX KOppPenaumnm c
TPEBOXKHBIMWU U AENPECCUBHbIMM LLKASAMM, KaK NPaBWIO, He MPEBbIAOT cpegHUX 3HadveHui [9, c. 61; 16, c.
818]. YMepeHHbIN XapaKTep CBA3W YKa3blBAe€T Ha OTHOCUTENIbHYIO CAaMOCTOSTE/IbHOCTb COMATUYECKOro
KOMMOHEHTa TPEBOXKHOIO pearMpoBaHMA: 3HauMTeNbHad [0NA BAPUATUMBHOCTM COMATUYECKMX Kasob
obbAcHAeTCA paKTopaMu, He CBOAMMBIMU K CYOBbEKTUBHO MEperKMBaemMol TpeBore, — WHAMBWUAYA/bHbIMU
pPasMYMAMM B WHTEPOLLENTUBHOMN YYBCTBUTENbHOCTU, ANEKCUTUMMMK, MPUBbBIYHbIX MATTEPHAX COMATU3aLMUM
aucTpecca [12, c. 7; 14, c. 6]. MNpaKTMYeCKUM cneacTBMEM 3TOrO HabnogeHus ABASETCA Te3UC O TOM, YTo
ncuxonornyeckas pabota C TPeEBOro He [O/MKHA OFPaHWYMBATLCA  UCKAHOYUTENIBHO  KOTHUTUMBHbLIM
PEeCTPYKTYPUPOBAHNEM KaTacTPOPUUECKUX WMHTEpPRpeTaumnin, HO AONKHA BKAOYATb U paboTy € TenecHbim
KOMMOHEHTOM — B YaCTHOCTM, Pa3BUTME CNOCOOHOCTM TOYHO BOCMPUHUMATL U auddepeHLMpPOBaTb TeNECHbIe
CUTHabI.

fmnotesa H2 noateBepKaaeTcA WM CYLWECTBEHHO PACLWIMPAETCA: COrNacoOBAHHOE CHUMKEHMe B
3KCMepMMeHTaIbHOM rPpynne 1 pocT B KOHTPOJIbHOM 0BHapyKeHbl He TosbKo no CT 1 SSS-8, Ho nno OT n /1T. MNpwu
aToM pasmep addekTa no CT, SSS-8 u OT oanHakoso Benuk (r =0,85), Toraa Kak no JIT oH cpeaHuit (r=0,61). 310
YKa3bIBaeT Ha TO, YTO KOHCY/IbTMpOBaHue c anemeHTamm KMNT B nepByto ovepenb CHUXKAET aKTya/lbHOE COCTOAHME
TPEBOMM M COMATUYECKYIO HArpy3Ky, TOrAa KaK yCTOMYMBaA JIMYHOCTHAA AMCNO3ULMA MEHEE YyBCTBUTE/IbHA K
KPaTKOCPOYHOMY BMeLLaTenbCTBy. Pe3ynbTaT cornacyercAa ¢ AaHHbIMM cucTemaTuveckoro KoKpenHOBCKOro
0630pa, aemoHcTpupytowero 3¢p$eKTUBHOCTb KOTHUTUBHO-NOBEAEHYECKON TEPANUN B CHUMXKEHUN TPEBOXKHOM
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CUMNTOMATUKMK Y AeTelt U noapocTkos [11, c. 7], n pacwmpseT 3TM AaHHble HA MEHee U3YYEHHbIN acneKkT —
napannenbHyt0 AMHAMWKY COMATMYECKON Harpy3ku. MNoKasaTenbHO, YTO B OTCYTCTBME Le/IeHanpaBAeHHOro
NMCUXONIOTNYECKOTO COMPOBOXKAEHUA (KOHTPONbHAA rpynna) oba nokasaTens He OCTaBa/AWUCb CTabuabHbIMK, a
OEMOHCTPUPOBANM HEDNATONPUATHYIO AMHAMMKY POCTA, YTO NOAYEPKMBAET HE HEMTPasIbHbLIN, @ MOTEHLMANBHO
ycyrybnaowminca xapaktep npeasK3aMeHaLMOHHOro CTpecca MpU eCcTeCTBEHHOM TeYeHuW cobbitnuii —
HabnoaeHWe, cornacytoweecs ¢ NPeACTaBAEHUAMU O KYMYNATUBHOM XapaKTepe 3K3aMeHaLMOHHOro cTpecca,
HapacTaloLLero no mepe NpubanKeHns gatbl ucnbitanus [1, c. 7; 15, c. 494].

M'MnoTesa H3 (NoMcKkoBas) Nosyunia b onucaTesIbHOE NOATBEPKAEHME: B SKCNEPUMEHTAIbHOM rpynne
KoadPpuumeHTbl Koppenaumm CT n SSS-8 AEMOHCTPUPYIOT HENUHENHYIO AuHamMmuKKy (0,43 = 0,52 = 0,25). OaHaKo
npu n = 14 pasnnuma mexay KoapduumeHTamu CTaTUCTUYECKU He MPOBEPASIUCb, MO3TOMY 3TOT pesyabTaT
cnefyeT TPAKTOBATb KaK npefBapuTe/ibHYH TeHAEHUMIO, TpebyoLllyo NpoBepKN Ha b6osbluelt BbibopKe. Ecnun
TeHAEeHUMA NOATBEPAUTCA, OHA MOXKET CBMAETEe/NIbCTBOBAaTb O Pa3BUTUM MHTEPOLENTMBHOM OCO3HAHHOCTMU:
BPEMEHHOE YCW/IEHME CBA3W Ha 3Tane ncMxoobpa3oBaHUA cmeHaeTca 6bonee auddepeHLMPOBaHHbLIM
BOCMPUATUEM TPEBOTU U TENECHbIX CUTHaN0B. NoaobHaa HefMHeHaA AMHAMMKA COFIacyeTca C NPeaCcTaBNeHNEM
O NO3TAMHOM XapaKTepe McMxoTepaneBTUYECcKOM paboTbl C TeNI@CHbIM KOMMOHEHTOM TPEBOTMM: Ha HavyasbHbIX
3Tanax ncuxoobpasoBaHME 3aKOHOMEPHO MOBbIWAET CYOBbEKTUBHYIO CBA3AHHOCTb MEPEKMBAHMUIA TPEBOTU U
TeNecHbIX OLLYLLIEHUIA B CO3HAHUM KnneHTa (3dhdeKT ocosHaBaHMA), TOraa Kak Ha bonee No3aHUX 3Tanax, no mepe
OTPabOTKM HaBbIKOB CAMOPErynauMM U pPasBUTUSA MHTEPOLLENTUBHOM OCO3HAHHOCTM, TPEBOra W TesecCHble
CMMMTOMbI HAYMHAKOT BOCMPUHUMATLCA W peryavpoBaTbca bonee auddepeHuympoBaHHo [7, c. 9]. 310
cornacyeTca ¢ 4aHHbIMU O HEOAHOPOLHOCTU MHTEPOLLENTUBHbIX CMOCOBHOCTEN: TOYHOCTb BOCHPUATUA TENECHbIX
CUTHANOB, YyBCTBUTENbHOCTb K HUM M OCO3HAHHOE UX MHTEPNPETUPOBAHNE NPEeACTaBAAT COO0N OTHOCUTENBHO
HEe3aBUCUMbIE MPOLLECCHI, KaXKAblA M3 KOTOPbIX MOMKET M3MEHATbCA NOoJ BAWSHUMEM LefeHanpaBAeHHOro
BMmeLlaTenbcTBa [14, c. 5-6]. C KNMHNYECKO TOUYKMU 3peHMA oclabneHne Koppensaunmn B 4aHHOM Caydae cnegyet
TPAKTOBAaTb HE KaK pa3pbliB CBA3W TPEBOrM M TE/NIECHbIX OLLYWEHWN, a Kak npusHak bonee 3pesow,
anddepeHUMpoBaHHOM X NepepaboTkM — 61aronpUATHLIN, @ HE TPEBOXKHbIN CUTHA.

OTaenbHOro obcyXaeHus 3acny»KnBaeT 06HapyKeHHbIM napagoke CumncoHa (rmnoTesa H4). NonyyeHHbIN
pe3ynbTaT — MUCKYCCTBEHHOE 3aBbllLEHWE KOPPENsaLMM Ha 06beaMHEHHON BbIGOPKE OTHOCUTEIbHO KaXKAO0W U3
noArpynn — npeacrtaBafeT coboil He TOIbKO COAEpPKATeNbHYI, HO U METOAMYECKYHD HaXOZLKY, UMEIOLLYHO
3HaYeHWe Janeko 3a npegenamum HacToAWEro uccnenoBaHMA. B NpUKAagHbIX  NCUXONOTUYECKUX U
nefarormyecknx MUCCAefoBaHMAX, OCODEHHO BbIMOMHAEMbIX Ha MasblXx BblOOpPKax yvawmxca, cobnasH
06beANHUTD AaHHbIE SKCNEPUMEHTaNbHON U KOHTPO/IbHOW Fpynn paau yBeIn4yeHMsa CTaTUCTUYECKOM MOLLHOCTH
aHanM3a BecbMa BeNMK. HacToawme paHHble HArfAgHO AEMOHCTPUPYIOT, YTO TaKoe obbegMHEHME MOXKET
NPMBOAUTL K KayeCTBEHHO WHbIM, BBOAAWMM B 3abnyXAeHWe BbIBOAAM O CW/Ie CBA3U NepemeHHbIX.
O6HapyKeHHbIN 3PPeKT CTPYKTYPHO aHANOFMYEH KNACCMYECKMM npumepam napagokca CuMmncoHa,
HEOAHOKPATHO OMMCAHHLIM B CTaTUCTUYECKOW NUTEpaType NPUMEHUTENbHO K MeULMHCKUM U COLMAIbHbIM
AaHHbIM: KOrga rpynnbl CPAaBHEHWA PA3/IMYAIOTCA MO YPOBHIO aHANM3MPYEMbIX NEPEMEHHbIX, 06beaNHEHHAA
KOoppenauma oTpaxkaeT NPevMyLLeCTBEHHO MEXIPynnoBblie, a He BHYTPUIpynnosble pa3nnyma. MNpakTmyeckas
peKOMeHAALMA, BbITEKAOWan U3 3TOro HabatoAeHUs, COCTOUT B 0653aTeNbHOM pas3aesibHOM aHan3e Noarpynn
npv HaIMYMK B AN3aiiHE UCCNENOBAHMA rPYNNOBOro GpaKkTopa, AarKe eC/iv 3TO CBA3AHO C NOTepel CTaTUCTUYECKON
MOLLHOCTU U TPYAHOCTbIO JOCTUXEHNA GOPMANbHOM 3HAUYMMOCTH.

OTAenbHOro BHMMAHWA 3aciy»KmMBaeT guMHamuka JIT. B aKcnepuMmeHTanbHOM rpynne OoHa CHWU3MAAcb
cTaTUCTUYeCKM 3Haummo (p = 0,013 no dpuamany), Ho pasmep adpdeKTa okasasnca cpegHum (r = 0,61), a Ha
uHTepBane T1-T2 aMHamumKa otcyTcTBoBana (p = 0,83). B KoHTpoabHOM rpynne /1T, HanpoTUB, 3HaYMMO BO3POC/a
(p < 0,001). 310 cornacyetca c npeacTaBieHMem o JIT Kak OTHOCUTENbHO YCTOMYMBOM AMUCMO3ULNKU, MeHee
YYBCTBUTE/IbHOM K KPAaTKOCPOYHOMY BMELLATENbCTBY, YEM CUTYaTMBHAA TpeBora. Tem He meHee cam daKT
3HAYMMOro CHUXKeHua JIT B aKCNepuMeHTasIbHOM rpynne M eé pocTa B KOHTPO/IbHOM YKAa3blBAeT Ha TO, YTO
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KOHCY/IbTUPOBAHWE MOT/I0 OKa3aTb HE TONIbKO CMMNTOMATUYECKOE, HO U NPOdUNAKTUYECKOE BO3AENCTBHUE.

OrpaHuyeHua uccnepoBaHus

OCHOBHbIM OrpaHUYeHMeM HacToslel paboTbl ABAsSETCA Masbli 06bEM BbIOOPKKM (N = 14 B KaxnaoM
rpynne), 4To 3aKOHOMEPHO CHUMKAET CTAaTUCTUUECKYHO MOLLHOCTb MOAMPYNNOBbIX KOPPENALUMOHHbBIX CPAaBHEHUI U
He Mo3BOJIAET YBEPEHHO MUCKAKUUTDL BAUAHME C/Iy4alHbIX KONebaHU Ha XapaKkTep AMHAMMUKN KO3dDULMEHTOB
KOppenaunm, B8 0cO6eHHOCTU Ha NPpoMerKyTo4HOM aTane T1. Kpome Toro, MCnosib30BaHUE TONbKO CAaMOOTUYETHbIX
meToank (STAI n SSS-8) He No3BoNsEeT pasrpaHNYUTL COBCTBEHHO PU3MONOTNYECKME COMATUYECKME peakumm m
MX CYOBbEKTUBHYIO MWHTEpPNpeTauuto, 4YTo MOro b6bl OblTb YTOYHEHO MPU  BKAKOYEHUUM OOBEKTUBHDLIX
ncnxodmsnMonornyeckmnx nokasatenemn (BapmabenbHOCTU cepaeyHOro PUTMa, KOXKHO-FaIbBAHUYECKOM peakuum).
HakoHelU, ecTecTBEHHbIM, a He CTPOro KOHTPOJMPYEMbIA XapaKTep KOHCYNbTaTUBHOIO BMELLIATENbCTBA
OrpaHUYMBAET BO3MOXHOCTM MPUYMHHBIX BblBOAOB 06 3ddeKTMBHOCTM MmeHHO KIT-KomnoHeHTa
KOHCY/IbTUPOBAHMUA B CPaBHEHUM C MHbIMU Hecneunduyieckummn dakTopamm MCUXONOTMYECKON NOAAEPHKKM.
MepcnekTUBHbIM HanpaBieHUEM AasbHENLWNX UCCNef0BAHNIN NPeacTaBAAETCA yBenYeHne 06bEMa BbIGOPKH,
BK/OYEHME OODBEKTUBHbLIX MNCUXOPU3MONOTUYECKMX WHAMKATOPOB COMATUYECKOM HarpyskuM, a TaKkxKe
MCMNO/Ib30BaHWE CNELNanN3NPOBaAHHbIX METOAMK WMHTEPOLLENTUBHOW OCO3HaHHOCTM [14, c. 8] ana npsmoi
NpoBePKM rmnoTesbl 06 onocpeaytoLwen Poan AaHHOTO KOHCTPYKTa B AMHAMMKE CBA3M TPEBOTMM M COMATM3aLMN.

JononHUTEeNbHbIMM  OFPaHMYEHUAMM HacToAwen paboTbl ABAAKOTCA OTCYTCTBME MNOMPABKM Ha
MHOKECTBEHHbIE CPABHEHMA, YTO MOBLIWAET PUCK OWMOKM | poaa npu H60AbLIOM YMCie KOPPENALUMOHHbIX
NPOBEPOK, @ TaKKe OTCYTCTBME CTAaTUCTUYECKON MPOBEPKU PA3NMUUI MeXay KodpPULMEHTaMM Koppenaumm:
npu n = 14 MOLWHOCTb TaKOrO CPaBHEHMA KpamHe HW3KAa, MO3TOMY AMHAMMKA P PacCMaTpPMBAETCA /WLWb
onucatenbHo. Kpome TOro, KOppenaunmoHHbIN AM3allH He NO3BOAAET AeNaTb MPUYMHHBLIX BbIBOLOB O CBA3MU
CMTYaTUBHOWM TPEBOIM U COMATUYECKON CMMNTOMATMKKU, @ KBAa3MIKCMEPUMEHTA/IbHbIN XapaKTep nccnenoBaHuma
OrPaHUYMBAET BO3MOMKHOCTM MPUYMHHDBIX 3aKaoYeHUn 06 3ddeKTMBHOCTM UMMeHHO KIT-KoMnoHeHTa
KOHCY/IbTUPOBAHMA B CPaBHEHWUW C Hecneunpuyeckumm GakTopamm NCUX00rMYECKON NOAAEPKKN.

3aknoyeHue

Pe3ynbTaTbl NpoBeAEHHOrO SMMUPUYECKOrO MUCC/eL0BaHUA MO3BOAAKT CHOPMYANpPOBaTL Caeayowme
BbIBOAbI.

1. MexKay cMTyaTMBHOM TPEBOTOW U COMATUYECKMMM CMMNTOMamM (SSS-8) HabatogaeTca NONOKUTENbHOE
HanpaB/ieHMe CBA3M Ha BCEX 3Tanax uccaefoBaHua. CTaTUCTUYECKM 3HAUYMMOM OHa Oblia B KOHTPO/IbHOM rpynne
Ha TO 1 Ha 06beANHEHHOW BbIBOPKE; B OCTANIbHbIX Cy4anx KOIGOULMEHTbI HE AOCTUTaAN NOPOra 3HAYMMOCTH.

2. Cuna BbIABNEHHON CBA3WN ABNAETCA YMEPEHHOW, @ He CM/IbHOM, YTO YKa3blBAaeT HA OTHOCUTE/IbHYIO
CaMOCTOATE/IbHOCTb COMATUYECKOr0 KOMMOHEHTa TPEBOMM M HeobxoAMMOCTb €ero OoTAeNbHOro Yy4yérta B
ncuxonornyeckom pabore.

3. MNcuxonornyeckoe KOHCyNbTUPOBaHMe ¢ anemeHTamm KMNT conpoBoxgaeTca CTaTUCTUYECKM 3HAUYUMbIM
COrNacoBaHHbIM CHUXKEHWEM CUTYaTUBHOW TPEBOMM, COMATUYECKOW CMMNTOMATMKM U O6LLel TPEeBOXKHOCTH,
TOrAa KaKk Npu eCcTeCTBEHHOM TeYEHUU NpessK3aMeHaLMOHHOIo nepnoga 6e3 NcMxonorniyeckom NnoaaepKm Bce
3TV NOKa3aTe/In 3aKOHOMEPHO BO3pPacTatoT. [10 IMYHOCTHOM TpeBore 3P dEKT TaKKe 3HAUMM, HO MeHee BblPaXKeH,
4TO 0bOBACHAETCA €€ YCTOMYMBOCTBIO KaK AMCNO3NLNN.

4. B 3KcnepumeHTanbHOM rpynne KoadouumeHTol Koppenaumm CT u SSS-8 onmncatensHO AeMOHCTPUPYIOT
HenuHelHyto anHamuky (0,43 - 0,52 = 0,25); 13-3a Manoro 06bEma BbIOBOPKM 3TOT pe3y/ibTaT MMEET CTaTyC
npenBapuTeNibHON TEHAEHUMM WU HE MOXKET CYMTATbCA CTAaTUCTUYECKM NOATBEPXKAEHHbIM. B TO e Bpems
nogobHas AWHAMMKA MOXKET OTparKaTb pPasBUTME  WMHTEPOLLENTMBHOM  OCO3HAHHOCTM  YYACTHMKOB
3KCNEePMMEHTANIbHOM rpynnbl.

5. B KOHTpO/IbHOI rpynne KoapdULUMEHTbl KOPPENALUM OCTAIOTCA Ha YPOBHE yMePEHHbIX; 3HAYMMbIM
aBnsaeTca Tonbko p = 0,55 Ha aTane TO, ocTanbHble KO3GDULMEHTbI HE 4OCTUTAOT NOPOra 3HAYMMOCTK Ansa n = 14,
B TO e Bpems OTHOCUTENbHO cTabuiabHaa auHamuka (0,55 - 0,42 -> 0,43) cornacyetcs C OTCYTCTBMEM
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LeNIeHanpaBaeHHOIO MNCUXONOTMYECKOrO BO3AENCTBMA Ha naTTepHbl nepepaboTKM TPeBOrM W TeNeCHbIX
CUTHaNOoB.

6. AHanms cBasm CT n SSS-8 Ha ob6begMHEHHOW BblbOpKe 6e3 y4éTa rpynnoBoro ¢aktopa NpMBOAMT K
apTedaKTHOMY 3aBbllEHUIO Koppenauun (napagokc CumncoHa) u, cneposatenbHo, TpebyeT 06A3aTenbHOro
pa3aenbHOro aHaAM3a Noarpynn B UcciefoBaHUAX Nogo6HOro gmsaiHa.

7. No Bcem yeTblipém wkanam (CT, SSS-8, OT, /IT) pasnmumnsa B ANHAMUKE MeKAY rPynnamm CTaTUCTUYECKU
3HauMMmbl. Hanbonee BbiparkeHHbI apdpekT — no CT, SSS-8 u OT (U = 0; r = 0,85); no NNT addekT cpeannii (U =
27,5;r=0,61).

8. CpaBHeHMe rpynn Ha Kaxkaom cpese rnokasano, 4to Ha TO rpynnbl He pa3anyanuncb; Ha T1 noaBuancCb
3HauYMmble pas3anumna no CT n OT; K T2 pasanuma ctanm BbicokosHauumbimm no CT, SSS-8 u OT. Mo NIT pasnmuma
MeXAy rpynnamm oTCYyTCTBOBA/IM Ha BCEX 3TaMax, YTO NOATBEPKAAET YCTOMUYMBOCTL JIT KaK ANCNO3MUUKN, MEHEE
YyBCTBUTEJ/IbHOM K KPAaTKOCPOYHOMY BMELLIATE/IbCTBY, YEM CUTyaTUBHAA TPEBOra MU COMATUYECKaa CUMMNTOMATHMKa.

MpaKTMyeckaa 3HAYMMOCTb MOJIYYEHHbIX PEe3y/NbTaTOB COCTOMT B BO3MOXHOCTM WX WCNO/b30BaHMUA
LWKO/MIbHbIMW M BY30BCKMMMW MCUXOJIOFaMM MPU OPraHM3auMmM CKPUHWUHIA CTapLUEK/IACCHUKOB FPynnbl PUCKa Mo
YPOBHIO MpeAsK3aMeHaLUMOHHON TPEBOXHOCTM, MPU MOCTPOEHUM AAPECHbIX MPOrpaMm MCUXONOrMYECKOM
NOMOLLM C aKLLEHTOM He TOJIbKO Ha KOTHUTUBHOM PEeCTPYKTYPUPOBAHMM, HO U HA Pa3BUTUKN MHTEPOLENTUBHOM
OCO3HAHHOCTM, @ TaKXe Npu oLeHKe 3PPEeKTUBHOCTU KOHCYNbTAaTUBHOW PaboTbl B AMHaMMUKeE.
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MEXBEAOMCTBEHHOE B3AMMOZAENCTBUE B COEPE BOCMUTAHUA — NEPBOE KOMMN/EKCHOE
WUCCNEAOBAHUE NPAKTUK CYBbEKTOB POCCUIACKON ®EAEPALUN

AHHOTauuA
MNpeacraBneHo nepBoe 06LEePOCCHMIACKOE UCCeA0BaHME MeXBEAOMCTBEHHOIO B3aumoaencTena B chepe
BOCNUTaHUA AeTen U MONoAEXW. MeToabl: KOHTEeHT-aHanM3, KaTeropmsauus, CpaBHUTE/IbHbIA aHANW3,
paHXupoBaHue 462 NpakTUK U3 pPerMoHoB Poccuu. BbisiBNeHbl pa3pbiB MexKay ydyacTmem BegomcTs (78%) u
HOPMaTUBHbIM 3aKkpenneHnem (12% npambix ccbiIOK Ha HMA), KOHUEHTPaLUMA KoopAUHAaLUMM B OpraHe no Aefam
monoaéxu (70,4%), OTCyTCTBME COBMECTHOIO 6loAMKeTUPOBaHMA U OLEHKU 3dPeKTUBHOCTU. MpeasioxKeHbl
Hanpas/ieHWs NOBblWeHMA 3pPEKTUBHOCTM B3aMMOAENCTBUA.
Kniouesble cnosa
MEeKBELOMCTBEHHOE B3anMoaencTene, chepa BOCNMTaHMA, MONOLEKHAA NOAUTMKA, KOOPANHALMA, CYObEKTbI
Poccuiickoii Pegepaunmn, HOpMaTUBHO-NPaBOBOE obecrneyeHue,
KOOPAMHALNOHHbIE OpraHbl, LEenesble ayguTopun.

Chibidin A.S.
Methodological Center «Yamolod», Salehard, Russian Federation
teacher; researcher

INTERDEPARTMENTAL INTERACTION IN THE SPHERE OF EDUCATION — THE FIRST COMPREHENSIVE STUDY
OF PRACTICES OF THE SUBJECTS OF THE RUSSIAN FEDERATION

Abstract
The first all-Russian study of interdepartmental interaction in the sphere of education of children and
youth is presented. Methods: content analysis, categorization, comparative analysis, ranking of 462 practices
from the regions of Russia. The gap between the participation of departments (78%) and its regulatory
consolidation (12% of direct references to legal acts), the concentration of coordination in the youth affairs body
(70.4%), the absence of joint budgeting and efficiency evaluation are revealed. Directions for improving the
efficiency of interaction are proposed.
Keywords:
interdepartmental interaction, sphere of education, youth policy, coordination, subjects of the Russian
Federation, regulatory support, coordinating bodies, target audiences.

BeepeHue. B pamkax HaumoHanbHoro npoekta «Monoaéxb n getn», peannsyemoro ¢ 2025 roga wu
paccunTaHHoOro Ha nepmog Ao 2030 roga, npeaycMoTpeHa pa3paboTka eANHOro NopaZKa MeXBeAOMCTBEHHOIO
B3aMMOAENCTBUA NPU peanm3aummn MoNOAEKHON NONUTUKK. Mowaakon ans BblpaboTKM pelleHuin BbicTynaeT
komucema MocyaapcTeeHHOro coseta Poccumiickoit ®epepaLmm no HanpasaeHuto « MonoaéKb U AeTU», KOTOPYIO
Bo3rnasnseT rybepHatop Amano-HeHeuKoro aBTOHOMHOro oKpyra ApTioxos [.A.

[na nonyyeHna o6bEKTUBHOM KapTUHbI TEKYLLETO COCTOAHWUA MEXBELOMCTBEHHOrO B3aMMOAENCTBUA B
chepe BOCNUTAHMA KOoMUCcHen [ocyaapcTBEHHOMO coBeTa OblIM HanpaBaeHbl ABa 0ULMANbHbBIX NTUCbMa B agpec
cybbekToB Poccuiickoin Peaepaummn. Nepsoe nucbmo (ot 26 dpespana 2026 roga Ne 89/01-04/3616) kacanocb
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KOOPAMHALMOHHbIX OPraHoB M MeXaHM3MOB B3anmoaeincTema. Bropoe nncbmo (o1 26 niora 2026 roga Ne 89/01-
04/12267) 3anpalwnBano onMcaHne NpakTUK U MHCTPYMEHTOB MeXBeAOMCTBEHHOr0 B3aMMOAEeNCTBMA NO LWecTu
Pa3/IMYHbIM HaMpPaBNEeHMUAM.

O6paboTKa 1 aHanu3 AaHHbIX, NPeAoCTaBAeHHbIX CybbekTamun Poccuiickon degepaumnm, ocyLLecTBAAIUCD
MeTo40N0rMYecknM LEeHTPOM «Amonoa».

0630p nuTepatypbl. AHaNM3 Hay4yHbIX Nyb6AMKauMMA 33 nocnegHue rogbl MOKasblBaeT, YTo Tema
MEKBEAOMCTBEHHOIO B3aMmoaencTemua B chepe BOCMUTAHUA He MNoayuynna KOMMIEKCHOIO OCBeLLEeHMA.
Nmetowwmecs paboTbl MOXKHO YC/IOBHO Pa3ae/iuTb Ha HECKObKO NpobieMHbIX 610KOB.

MepBblt 610K — uMcCcneaoBaHUA MONOAENKHOM MOAUTUKM KaK MHCTUTYTa. CMupHoB [17] aHanusupyet
MONOAENKHYIO MOJMTUKY UM BOCMUTATENbHYIO AEATE/IbHOCTb B POCCUMCKMX YHUBEPCUMTETAX, YKasbiBas Ha
NPOTUBOPEUYMA MeKAY BOCMPOMU3BOACTBOM COBETCKOM MOAENN BOCNUTAaHMUA M 33434enl pa3BUTUA CYObEKTHOCTH
cTygeHTa. KHasbkoBa W BnacoBa [11] paccmaTpuBalOT  MHCTUTYLUMOHAAM3aALMIO  HOBbIX  MPUOPUTETOB
rocyapCTBEHHON MONOAEKHON NOANTUKU. AHAapoHOBa M CemMouKMHa [2] onMcbIBalOT poccUiickMe moaenu
B3aMMOAEeNCTBMUA OPraHoOB rocyaapCTBEHHOMN BAaCTU U MOJIOAEXHbIX 06begnHeHni. LLaToxuHa [21] npuBoguT
WUCTOPUYECKME  Mapainenn  MeXBeLOMCTBEHHOrO  B3auMmogeihcTsuMAa  6ubavoTeK, MoOKasbiBasA, 4TO
KOOPAMHALUUOHHbIe GOPMbI CYLLLECTBOBA/IM ELUE B COBETCKUI NEpUOA.

BTopoii 610K — paboTbl 0 MONOAENM Kak cybbekTe nonutukn. CamapkumHa, MMPOLUHMYEHKO W
Marnbues [15] Ha npumepe KpacHoAapcKoro Kpas MoKasbiBaloT M3bMpaTenbHOCTb MOJIOAENKHON MOJUTUKM B
NoJib3y «TaNaHTAIMBOM» M «COUMANbHO aKTUBHOM» mosnoaéxu. CocHoBckaa u JleBuHa [18] uepe3s akToOpHO-
CEeTEeBYIO TEOPMUIO OMUCbIBAOT aKTOPOB MOJIMTUYECKOW  COUMANM3AUMM  MONOAEXM. [puwaeBa w
LLamaes [6] U3y4alOT  MOJIUTUYECKOE  yyacTMe  MONOAEXW B uudposoi  cpege. KupeeBa m
®unnnnos [10] nccnenytot Npobembl y4acTUs MONOAEKN B MOIUTUYECKOM KOMMYHUKaLUU.

Tpetuihi 610K — paboTbl O MEKBEAOMCTBEHHOM B3aMMOJENCTBUM KaK TaKoBom. benses wu
He3poBa [3] cucTeMaTU3UPYIOT  ONpPeaeneHna  MeXBEeLOMCTBEHHOr0  B3aMMOLENCTBUS,  AEMOHCTPUpPYS
OTCYTCTBME €AMHOro HOPMATMBHO 3aKpensiéHHoro noaxoaa. Ceupuposa M Jlax [16] onucbiBatoT TMNOBbIE
npob6aembl MeXBeAOMCTBEHHOIO B3aMMOZLENCTBMA B COLMANbHOM chepe: OTCYTCTBUE eANHOM CTpaTermyecKkom
Lenn, paspos3HEeHHOCTb MHGOPMALMOHHBIX CUCTEM, HEXBATKA CMELMAIMCTOB C KOMMETEHLUMAMMU MPOEKTHOM
KoopanHaumun. KoyeTtkos [12] cTaBUT BONPOC O HEOHBXOAMMOCTU NOBbILEHMA CTaTyca ¢enepanbHOro opraHa no
nenam monopéxum gnsa spPekTMBHOM KoopAuHaumu. bpaliHec [4] aHanM3MpyeT NOHATME «BOCMUTAHUE» B
KOHTEKCTe 06pa3oBaTeNibHOM U MONOAEKHON NOAUTUKM, YKA3blBasi HA OTCYTCTBME YETKON MHCTUTYLMOHANbHOM
rpaHuubl Mmexay 3tumm chepamu. Poctucnasckuii [14], ExkoBa u TlanoHuK [7], Wxko [9] paccmaTtpuBatoT
OTAe/IbHble aCNeKTbl MEXKOPraHM3aLUNMOHHOIO B3aUMOAENCTBUA.

YeTBEPTbIN 610K — paboTbl O MOAUTUYECKOM CO3HAHMM U LLEHHOCTAX Monoaéxu. lanac [5] uccnepyet
NOIMTUYECKOE CO3HAHME U NOBELEHME MONOLEKM B YCNOBUSAX TYpOYNeHTHOCTM muponopaaKka. OMenbYyeHKo U
JNncoscKas [13] paccmaTpuBaloT  MONOAENKHYIO  MOBECTKY 4Yepes MHeHuss  3KkcneptoB. EnvceeB u
MaTtBeeBa [8] cONOCTaBAAOT MeXAyHapoaHble CTaHAAPTbl M HauMOHasbHble TpPaauuMm B GOPMMPOBAHUK
MONOAENKHOM NOJMNTUKN. AnekceéHoK [1] Ha OCHOBe BCEPOCCUIACKOrO COLMOJIOFMYECKOTO WUCC/en0BaHusA
BblAEeNAEeT OCHOBHbIE HAaMNpPaBAeHUsA COBEPLUEHCTBOBAHMA MOIOAEKHOM NOAUTUKMN.

Takum obpasom, umetowmeca paboTbl HOCAT NPEUMYLLECTBEHHO TEOPETUYECKUI MAM PparmeHTapHbIN
XapaKTep M 3aTparMBaloT OTAe/IbHble acnekTbl (By3bl, HEKOMMepYecKMe opraHusauuu, undposyto cpeay,
NUCTOPUYECKME Mapannenn), Ho He 4alT LLe/IOCTHOM KapTUHbI MeXKBeAOMCTBEHHOMO B3aumogaenctema B cepe
BOCMMTaHUA, Tem bonee no Bcem cybbekTam Poccuiickoin Peaepauymu.

HacTosuiee nccnegoBaHne BOCNOIHAET 3TOT npoben.

MocraHoBKa 3aga4. B pamkax uccnefoBaHus 6b1amM NOCTaBAEHbI Cieaytolme 3a4aun:

1. OnpegennTb TMNOBOWN MepeyYeHb OPraHoOB Nyb6/MYHOM BNACTU, YYACTBYIOWMX B MEXBEAOMCTBEHHOM
B3aMMOLEeNCTBUM B chepe BOCMUTAHMA AeTel N MONOAEKMN.

2. BbifsBMTb opraHbl ny6anyHOM BAacTM, Hambosiee 4YacTo BbICTyMNaloWMe KoopAMHaTopamu
MEKBEA0MCTBEHHOIO B3aMMOAENCTBMA.

157


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 10-2-2 / 2026

3. Onucatb TUNOBbIE LieNeBble ayaMTOPUKN NPaKTUK, BKAOYAA BbiNagatowme rpynnbl.

4. OUeHUTb YPOBEHb HOPMATUBHO-NPABOBOro obecneyeHns peannsaummn NPaKkTuK.

5. OLEeHUTb YPOBEHb COOTBETCTBMA NPAKTUK YCTAaHOBAEHHbIM HanpaBAEHUSAM U MHCTPYMEHTaM Ha OCHOBe
CMCTEMbI NOKasaTene.

6. MNMpoBecTn paHxuMpoBaHMe cybbeKkToB Poccuiickon Pegepalmm No YPOBHIO COOTBETCTBMA MPAKTUKe
MEeKBeO0MCTBEHHOIO B3aMMOAENCTBUA.

7. OnucaTb TMMOBblE HaNpaBAeHUA [AeATeNbHOCTM, COCTaB YYaCTHUMKOB W Ue/eBble ayauTopum
MEKBEAOMCTBEHHbIX KOOPANHALMOHHbIX OPraHoB.

8. BbInaBUTb Hannume B cybbekTax Poccuinckoit PegepaLlm COBMECTHbIX NIaHOB BOCNUTATENbHOMN PaboThbl
AN HECKONIbKUX OPraHOB MCNONHUTE/IbHOM BNaCTW.

9. OnwucaTb TWUMNOBOW NepeyeHb TeMm, ayaAUTOPUN, COCTABOB YYAaCTHUKOB M KOOPAMHATOPOB
MEeKBEO0MCTBEHHbIX NPOEKTOB.

LUenb n HoBU3Ha. Llenb cTaTbn — NpeacTaBuTb PesynbTaTbl UCCNEA0BaHMA MPAKTUK MEXBEAOMCTBEHHOIo
B3aumogenctena B chepe BOCMMUTAHMA, MNONYYEHHblE HA OCHOBE aHasM3a LAaHHbIX, MNPeAOCTaBAEHHbIX
cybbektamm Poccuitckoit Pepepaumu.

HayyHaa HoBM3Ha onpegensercA Tem, 4YTO BMepsBble Ha 0OLWEepoCCMMCKOM YpOBHE MpoBeaEH
CMCTEMATUYECKUA  aHANM3  MPaAKTUK  MEXBEAOMCTBEHHOrO B3auMMogencTens B chepe BOCNUTAHMA,
OXBaTbIBAOWMIN WNPOKUIM KPYr OopraHoB nyb/iNYHOW BAACTWU, LUENEeBbIX ayAUTOPWUIM, HOPMaTUBHO-MPaBOBbIX
OCHOBaHWMN N KOOPAMHALMOHHbBIX MEXaHWU3MOB.

Metoaonorua. UCTOUHUKM AaHHbIX. OCHOBY MCCAeA0BaHUA COCTaBUAWN AaHHbIE, NOJyYeHHble MO ABYM
odnuManbHbIM NUCbMam Komuccum locypapctBeHHoOro coseTa Poccuiickoit depepaumm, HanpaBAeHHbIM B
agpec cybbekToB Poccuiickon depepaumiu:

nucemo ot 26 ¢espana 2026 roga Ne 89/01-04/3616 — 3anpoc O KOOPAMHALMOHHBLIX OpraHax wu
MeXaHM3MaxX MeXKBELOMCTBEHHOTO B3aMMOLENCTBUSA;

nMcemo oT 26 umioHAa 2026 roga Ne 89/01-04/12267 — 3anpoC O MPakTUKax M WMHCTPYMeHTax
MEKBEL0MCTBEHHOIO B3aMMOLENCTBMA.

Mo COCTOAHMIO Ha MOMEHT 06PabOTKK AaHHbIX (aBrycT — Hayano ceHTAbpA 2026 r.) oTBETbI HbIAN NOTYYEHDI
oT 82 cybbekToB Poccuitickoit ®eaepauymu. MaTb perMoHOB He NPeAO0CTaBM/IM OTBETOB HY Ha O4HO M3 ABYX MUCEM.
OguH pernoH Hanpasua ¢aia, He COOTBETCTBYOWMA Teme 3anpoca. OguH pPernoH npucaan AaHHble
3HAYMTENIbHO NO3XKe — nocne obuen 06paboTKM AaHHbIX, B CBA3W C 3TUM B 06LL,EM MaccuBe MO BCEM 3aa4aM He
paccmaTpuBancA, HO B TMOJHOM rMepeyHe npeactaBieH (OCHOBHble Tabauubl nepegaHbl [OcCCoBETY,
Pocmonoaéxu). Yactb permoHoB npeactaBuaa fAaHHble TO/IbKO MO OAHOMY M3 ABYX nucem. [onosHUTENbHO
MCMNO/1b30BasICA OTAENbHbIN CBOA KOOPAMHALUMOHHbIX OPraHOB Mo TPEM perMoHam (4aHHble He OT PernoHoB).

Hanuune mnum otcytctBMe OTBETA OT permoHa PaccMmaTpuBanoChb Kak OgMH U3 MHAWMKATOPOB COCTOAHUSA
MEeKBEL0MCTBEHHOIO B3aMMOLENCTBMA.

basa wuccnepoBaHuAa. Wtorosas 6as3a BKAtoyaeT 462 npakTMKkW. B npouecce o6paboTku yapaneHsl
[0CNnoBHble Ay6an, UCKNOYEHbI HEKOPPEKTHbIE MO3UUMK. MPaKTUKOW cuMTanacb oTAeNbHaA CTPOKa Tabaumubl
OTBETa PErMoHa C 3anoJIHEHHbIM NosieM «KpaTKoe onncaHne NPakTUKn».

basa cdopmmpoBaHa M3 TPEX TMUMOB WMCTOYHMKOB: OCHOBHOM MACCMB OaHHbIX — ¢annbl-Tabanupl B
dopmare .xlsx/.xls;

HekoTopble AaHHble 6bin BbiBEPEHbI BPYYHYHO, TaK KaK 7 permoHoB Hanpasuan nHpopmaumio B opmare
PDF nnn DOCX 6e3 ctaHAapTHOM (M3HaYanbHO 3a4aHHOM) Tabanubl; 5 pernoHoB, npucnanm oTeeT B CBOH604HOM
TekcToBom popmare.

MeToapbl. MeToa0/0rMYecKyto OCHOBY COCTaBMIM ObLLEeHay4YyHble MEeTOoAbl NMO3HaHMA (aHanu3, CUHTES,
0606lleHNe, cucTematusauma), cneumanbHble MeToAbl (KOHTEHT-aHa/n3, KaTeropusauma, CpaBHUTE/bHbIN
aHanu3, paHKMPOBAHME), a TaK}Ke aBTOPCKME METOA0N0rMYecKne paspaboTku [19; 20].

KOHTEHT-aHaM3 NpPUMEHANCA O/15 BbISBAIEHWUA KAIOYEBbIX KaTeropui B TeKCTax npaKkTuk. Mpoueanypa
BK/lOYasa MepBUYHOE KOoAMpOBaHME, KaTeropusauuio (rpynnmMpoBKY MO CEeMaHTUYECKOMY CXOACTBY),
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onepaumoHanm3aLmio KaTeropmii U NOACYET YacToT.

Kateropmusauma opraHoB-y4acTHMKOB OCYLLECTB/AMACb METOAOM MOWMCKA MO KAw4veBbiM cnoBam. B
pe3ynbTaTe aHa/M3a TEKCTOB MPAKTUK Obl10 BblgeneHo 33 KaTeropum opraHos, KOTOpble B AasibHeMlLem
MCMNOMb30Ba/INCb KaK eauHblit Habop ana KnaccuduKkauuu. AHaNOMMYHBIA NOAXOL MPUMEHANCA AAA
KOOPAMHATOPOB, LLeNEeBbIX ayAUTOPUA U YHAaCTHUKOB NPOEKTOB.

OueHKa HOPMaTMBHO-NPaBOBOro obecneyeHmsa OCyLWEeCcTBAANACh NO TPEM YPOBHAM CTPOFOCTU KpUTEPUA:
MSATKUI (YNTOMUHaHKeE), cpeaHnii (aKT ono3HaBaem No Ha3BaHWUIO), CTPOrMI (NPAMAn CCbIJIKA Ha TEKCT aKTa).

OugeHKa COOTBETCTBUA MNPAKTUK YCTAaHOBJIEHHbIM HAMNpPaBJEHWAM WM WHCTPYMEHTamM MpOBOAMJIACH Ha
ocHoBe 16 nokasaTenen. MIcxo4HO KOHTPOJIbHbLIVM CMUCOK cogepKan 26 nokasartenei, ogHako 10 us HUX 6blaun
WCKIOYEHbI BBUAY HEAOCTAaTOYHOM NONHOTbI OTBETOB PErMOHOB.

PaHxunposaHme cybbekToB Poccuiickolt Pepepaunm ocylwecTBaanocb Ha ocHoBe 16 nokasartenei.
PervoHbl pacnpegeneHbl nNo TpPEm rpynnam: yaosBnetBoputenbHas (250%), npomerkytouHas (25-49,9%),
HeyaoBneTBopuUTenbHan (<25% MM YacTUUHbIN OTBET).

BepudmrKauma AaHHbIX OCYLWLECTBAANACH UCCAeAO0BaTENIEM BPYYHYIO C MCMNONb30BaHMEM METOLOJSIOMMMU
NPUMEHEHUA  anroputm-accucteHTa [20], BK/IOYAKOWEN  KPOCC-NMPOBEPKY  PEe3y/ibTaToB  Pas/NYHbIMU
HeNpoceTeEBbIMW MOZENAMU U MUHUMMU3ALUA OLUMOOK anropuTmmyeckon obpaboTku. TexHonormyeckaa 6asa
NUCCNefoBaHUA  COOTBeTCTBOBasa  MeTogonorMyeckomy — cTaHgapty  6as30BbIX  MCCAen0BaTeNbCKUX
MHCTPpyMeHTOB [19]: ucnonb3oBanacb poccuiickas onepaumnoHHas cuctema (PEAQ OC), oducHbili nakeT (P7 Oduc),
undposble nnatpopmbl ANa BuaeoKoHdepeHucBAsK (AHaekc Tenemoct, MTC JIMHK) U MHOE poOCCUIMCKoe
nporpammHoe obecneyeHue.

OrpaHuyeHna. Hactosuwee wuccnenoBaHuMe MMeeT pafd orpaHudeHuit. Matb cybbekToB Poccuinckom
depepaunm He npeaocTaBUIN OTBETOB HM Ha OAHO M3 ABYX NMUCEM; OAWMH PErnoH Hanpasun ¢aia, He
COOTBETCTBYIOLMI TEME 3aMPOCa; YacTb PETMOHOB OTBETUIA TO/IbKO Ha OA4HO M3 ABYX NUCEM. ITO O3HAYaeT, YTo
NoNy4YeHHas KapTUHA OTPa*kaeT COCTOAHME MEXKBELOMCTBEHHOIO B3aMMOAENCTBMSA B 82 pernmoHax,
NPeaoCTaBMBLUMX AaHHbIE, U1 HE MOXKET OblTb MEXaHWYECKM 3KCTPanoaMpoBaHa Ha Bce cybbekTbl Poccminckoi
depepauum.

He Bo Bcex daiiax B NpakTUKax 3anosiHeHbl nona «CybbeKTbl B3aumogencTema», «KoopanHaTop
NPaKTUKN», «LleneBblie ayanTopmmn», No3TOMY COOTBETCTBYIOLME 3a4a4M PACcCYMTLIBAIMCL HA MeHbllel base.
PeroHbl HanpaeaAanuM gaHHble B pasHbix dopmaTax (xlIsx, xIs, PDF, DOCX, cBo60oAHbINA TEKCT), YacTb AaHHbIX
M3BJIEKanacb U3 CBA3HOIO TEKCTA BPYYHYIO.

KaTteropusauma npoBoaniacb METOA40M NOMCKA MO KAKOYEBbLIM C/I0BaM; pasHble pOPMYIMPOBKU OA4HOTO U
TOrO Xe OpraHa uan ayantopum mMoramn BbiTb OTHECEHbI K Pa3HbIM KaTeropuam.

Tonbko 12% NpaKTUK cogepKaT NPAMYIO CCbIIKY Ha TEKCT HOPMATMBHOIO NMPaBOBOr0O aKTa, B OCTA/IbHbIX
cny4yasx Hanmume HIMA dMKcnpoBanock MO YNOMUHAHMIO.

462 NpaKTUKKN NpeacTaBAAT cOBON He MCcYepPnbIBAOLNIN NepeveHb BCeX NPaKTUK MeXBeA0MCTBEHHOMO
B3aMMOAENCTBMA B CTPaHe, a BbIGOPKY, cGOPMMPOBAHHYIO HA OCHOBE OTBETOB PETMOHOB.

Pesynbtathl. 3agaya 1. TwunoBoii nepeyeHb OPraHOB-YYACTHUKOB  MeXBeAOMCTBEHHOro
B3aumogenctema. MNepsas 3aga4a 6bi1a HanpaBAeHa Ha onpeaefieHne Toro, Kakme opraHbl Ny6AnMYHOM BAacTu
(baKTMYECKM YHACTBYIOT B MEXBELOMCTBEHHbIX MPAKTMKaxX B chepe BOCNUTaHMA. AHaIM3 NPOBOAMACA Ha OCHOBE
nons «Cy6beKTbl B3aMMOLENCTBUA», 3aN0JIHEHHOTO B 432 NpaKkTUKax u3 462.

B pesynbTate Kateropusauumu 6bi1o BblgeneHo 33 Tuna opraHoB. PparmeHT nepeyHAa nNpeacTaBineH B
Tabnmue 1. be3ycnoBHbIM AMAEPOM MO 4YacTOTE Y4acTMA BbICTYNAeT OpraH Mo Aeflam MOOAEXM — OH
¢durypupyet B 338 npaKTUKax, YTo cocTaBaseT 78% OT UMCaa NPAKTUK C 3aMN0/IHEeHHbIM nosem. BTopoe mecTo
3aHMMaeT opraH B chepe obpasoBaHma (250 npakTuK, 58%), TpeTbe — opraH B chepe KynbTypbl (177 NpakTuK,
41%). OpraHbl GU3MYECKOW KynbTypbl W CMopTa, COUMANbHOM 3almTbl M 34PABOOXPAHEHMA YNOMMHAIOTCS
NPUMEPHO B YETBEPTU MPAKTUK KarKAbliM. MMOMMMO TPagMLUMOHHBIX YYaCTHUMKOB, B BblODOpKe MPUCYTCTBYIOT
KaTeropmu, y4actme KOTopbIX B BOCMUTATENIbHOM NOBECTKE HEOYEBUAHO: OPraHbl MECTHOIO camoynpasnexusa (49
NPaKTKK), opraH 3KOHOMUYECKOro pa3sutma (43), opraH NPOMbIWAEHHOM NOANTUKKN (45). 3adUKCUpPOBaHbI K
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€ONHNYHbIE Chy4aun, Hanpummep KOmMUCCMA nNo JelaM HeCOBepLUEeHHONETHUX U 3auuTte UX npas npu

AOMUHUCTPALUN KpaCHOAapCKOI'O Kpaa — WWPOKaAa MmexXBegoMCTBEHHAA KOMMUCCUA MO FlpOd)MﬂaKTMKe, B
cocTaBe KoTopoW npucyTcTBytoT npeactasutenn MBA, PCUH n ®CB (puc. 1).
Tabnunua 1
TunoBol NepeyeHb OPraHoB-y4acTHMKOB (Ton-15)
Ne Tun opraHa MpakTuK % OT NPaKTUK
1 OpraH no genam MonoaéExu 338 78,2%
2 OpraH B chepe 0bpasoBaHun 250 57,9%
3 OpraH B chepe KynbTypbl 177 41,0%
4 OpraH ¢pu3nYecKom KynbTypbl 1 cnopTa 143 33,1%
5 OpraH B cdepe coumanbHOM 3alLmThbl 109 25,2%
6 OpraH B cdepe 34paBOOXpaHEHMUA 108 25,0%
7 OpraH B chepe Tpyaa 1 3aHATOCTM 100 23,1%
8 MpaBUTENbCTBO pernoHa (6e3 KoHKpeTnsaLmm) 85 19,7%
9 OpraH MHPOPMALNOHHON MNOANTUKM 57 13,2%
10 HKO / obuiecTBeHHble 06begnHEHUA 55 12,7%
11 OpraH Typ13ma 52 12,0%
12 OpraHbl MECTHOrO CamoynpaBaeHNA 49 11,3%
13 OpraH NPOMbILWIEHHOM NOANTUKM 45 10,4%
14 OpraH no BHYTPEHHEN NOAUTUKE 44 10,2%
15 OpraH 3KOHOMUYECKOro pPa3BUTUA 43 10,0%

OpHa npakTMKa MOXKeT MNpUB/AEKaTb HECKO/IbKO TUMNOB OPraHOB OAHOBPEMEHHO, MNO3TOMY CyMMA
NPOLLEHTOB MO KaTeropuam 3aKOHOMepHO npesbiwaetr 100%. ITO 03Ha4yaeT, 4YTO MEeXBeOOMCTBEHHOe
B3aMMOAENCTBME NpeacTaBnseT coboi CNoXHYo ceTb (puc. 1), B KOTOPOI OA4MH OpraH MOXKET y4acTBOBaTb B
AecCATKaX NPaKTUK oaHOBpeMEHHO.

PucyHoK 1 — CTpyKTypa y4acTus opraHos ny6AnMYHOM BNACTU B MEXBEAOMCTBEHHbIX MPAKTUKAX
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MNoAacHeHMe K pUCYyHKY 1: TOAWMHA CBA3KM — YCNOBHAA YaCTOTa COBMECTHOIO y4acTMA B OAHMX NPaAKTMKaX.
LleHTp — opraH no genam monoaéxu. MNepsas opbuta — KpynHble y4acTHUKK (0bpasoBaHue, KyabTypa, CroprT,
cou3allmTa, 34paBooXpaHeHne, Tpy4, NpaBMTeNbCTBO). BTopaa opbuTta — cpegHue y4yacTHUKK. TpeTba opbuta —
eguHuyHble (toctuumsa/3ATC, Kagposaa cny»kba, ynoaHOMOYEHHbIM Mo npaBam pebéHka, PCUH, BOEHHbI
Komuccapwmart, Pocreapgus, dCB, npupoaa v akonorus).

3apava 2. PeATUHr OpraHOB-KOOPAMHATOPOB. BTopasn 3agaya 6bina Hanpas/ieHa Ha BblAB/IEHME OPraHoB,
Hanbosiee YacTo BbICTYNAOWUX KOOPAMHATOpPaMM (OTBETCTBEHHLIMU WCNOAHUTENAMM) MNPAKTUK. AHanus
NpoBOANACA HA OCHOBE NonA «KoopAnHaTOp NPaKTUKKY», 3anofHeHHOoro B 388 npakTuKax n3 462.

Pe3ynbTaTbl NOKA3bIBalOT, YTO OPraH No Aenam MONOLEXKM BbICTYNAET KOOPANHATOPOM B 273 NpaKTUKaX,
yTto cocTtasnaeT 70,4% OT uMc/ia NPAKTUK C 3aMNoJHEHHbIM NoJsiem. BTopoe mecTo 3aHMMaeT opraH B coepe
obpasoBaHus c nokasatenem 13,4% (52 npakTukm). OcTanbHble BeOMCTBA — COLMabHaA 3aluTa, uMdposoe
pa3BUTUE, SKOHOMMKA — UMEIOT A0 MeHee 2—3% (Taba. 2).

Tabnuua 2
PeiTuHr opraHoB-koopanHaTopos (Ton-10)
Ne OpraH-KoopAauHaTop MpakTunk [onsa
1 OpraH no genam MonoAEKM 273 70,4%
2 OpraH B chepe obpasoBaHuA 52 13,4%
3 OpraH B chepe coumanbHOM 3aLmThl 9 2,3%
4 MpaBnTENbCTBO PermMoHa 7 1,8%
5 OpraH undpoBOro pasBUTUA U CBA3M 6 1,5%
6 OpraH SKOHOMWYECKOro Pas3BUTUA 6 1,5%
7 OpraH HGOPMaLMOHHOW NOINTUKMN 5 1,3%
8 OpraH B cdepe KynbTypbl 5 1,3%
9 Komwucema no aenam HecoseplueHHoneTHUX (KAH) 4 1,0%
10 OpraH B chepe Tpyaa U 3aHATOCTU 4 1,0%

HabntogaeTca cyw,ecTBEHHbIN Pa3pbiB MeXKAY NepPBOM M BTOPOM No3numamm. PakTMYeckn opraH no genam
MONOAENKM BbINONHAET POJ/ib KNHOYEBOrO KOOPAMHATOPA MOYTH B TPEX YETBEPTAX BCEX MPAKTUK.

Mpn 3TOM eAMHUYHbIE KAaTeropum KOOpAMHATOPOB NPeacTaBaatoT coboi pasHble TUMNbl UCKAOYEHMIA. B
OAHMX clyHanx 3To GopmMasibHOe NpeacesaTenbCTBO B COBETE MO AOJIKHOCTH, B APYIMX — B/IaeHUE CKBO3HbIM
aAMUHUCTPATMBHBIM MeXaHM3MOM (opraH ¢UMHAHCOB — BOAKETUPOBaAHUE, KagpoBan ciyxba — roccnykba).
Hanpumep, B OMcKon obnact MuHMUCTEPCTBO PUHAHCOB KOOPAMHUPYET NPakTUKY «logaepkKa coumanbHO
3HAYMMbIX MHULMATMBY, BKAIOYAIOLLYIO MPaHTbl Ha 06YCTPOMCTBO TEPPUTOPUI BO3/IE MOIOAEKHDBIX OOBEKTOB,
npoBeAeHne MONOAEKHbBIX MEPONPUATUN N CO34aHNE MONOAEKHBIX LLEHTPOB.

BbicOKaa KOHLEHTpaLMA KOOPAMHALMKN B PyKax O4HOMO BEAOMCTBA CaMa Nno cebe He CBUAETENbCTBYET HU
0 cuie, HY 0 caboctun cuctembl. ConocTaBaeHMe NPaKTUK, KOOPAUHUPYEMbIX OPFraHOM NO AeNaM MOJIOAENKN, C
NPaKTUKaMW APYyrMX KOOPAMHATOPOB HE BbIABWIO 3HAYMMbIX Pa3ANYMA HU NO  [0Ne MNPaKTUK ¢
NMAEHTUOULMPYEMBIMU PEKBU3UTAMM aKTa (57,1 % npoTtus 55,7 %), HU NO AoNe NPAMbIX CCbIIOK Ha TEKCT aKTa
(12,8 % npotue 16,5 %). He pasnnyaetcs 1 YMcio 065A3bIBAOLWMX MHCTPYMEHTOB Y PETMOHOB, A€ OPraH no Aenam
MONOAENN UMEET MUHUCTEPCKUIN CTATYC, U Y PETMOHOB, TAe OH MMEET CTAaTyC AenapTaMeHTa, KOMUTETA Uan
ynpasneHua. UHbIMK cnoBamu, AedULMT 3aKpenieHUsa He 0OBbACHAETCA paHroOM KOOpPAMHATOPa.

3apaua 3. Uenesble ayautopum NpakTUK. TpeTba 3adadva Oblia Hanpas/sieHa Ha BbISIBNIEHUE LEeNEeBbIX
AyAMTOPUIA, HA KOTOPbIE PACCYMTAHbI NPAKTUKK, BKAOYAA peaKue 1 Bbinagatowme rpynnbl. AHann3 nposoanaca
Ha OCHOBe MoaA «AyANTOPUUN NPAKTUKM», 3aN0JHEHHOro B 386 npaKTMKax us 462,

Bbino BblaeneHo 25 Kateropuit ayautopuin (Tabn. 3). CTOUT OTMETUTb, YTO CYLLECTBYIOT KaTeropum,
KOTOpble BblABAEHbI He OblaW, Hanpumep, AeTU-CUPOTbl U MHOTOAETHbIE ceMbW. 10 BO3pacTHOMY MpPU3HAKY
camas yactas GopmyMpoBKa — «monoaéxb 14—35 net» (obwan) — BcTpeyaetca B 148 npaktukax (38,3%).
Cpeay KOHKpEeTHbIX BO3pacTHbIX noarpynn auanpyet 18-24 ropa (23,6%), 3atem 14-17 net (21,0%) n 25-35 net
(15,0%).
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Tabnuua 3
Llenesble ayantopun NpakTuK (ton-15)
Ne LleneBas aygurtopus MpaKTuK % OT NPAKTUK
1 CTyAeHTbl By30B 164 42,5%
2 Monogéxb 14-35 net (061was) 148 38,3%
3 LLIKoNbHUKMK 127 32,9%
4 Yyauwmeca konnegxeit / CNO 119 30,8%
5 Monoaéxb ceNbCKko MeCcTHOCTH 118 30,6%
6 Monoaéxb KpynHbIX ropoaos 106 27,5%
7 Bo3pacTtHas nogrpynna 18-24 roaa 91 23,6%
8 Monogéxb Manbix roposos 89 23,1%
9 PaboTatowan MonogeéKb 81 21,0%
10 Bo3pacTtHas nogrpynna 14-17 net 81 21,0%
11 Monogaéxb NEET (He yyaTcs u He paboTatoT) 72 18,7%
12 BospactHaa noarpynna 25—-35 net 58 15,0%
13 WHoe / HecTaHZapTHas GopmyavpoBKa 48 12,4%
14 YyactHukm CBO n nx getun 27 7,0%
15 Monogble cembu 23 6,0%

OTAenbHO BblAeIeHbl KaTeEropum, KOTOPble MOXHO OTHECTU K COLMAbHO 3HaYMMBbIM. Y4acTHUKKU CBO m nx
[eTu BCcTpeyatoTca B 27 npakTukax (7,0%), monoable cembn — B 23 npaKkTuKax (6,0%). Takue KaTeropuu, Kak aetm
C OrpaHNYEeHHbIMM BO3MOMKHOCTAMU 34,0P0BbA U AETU-MUTPAHTbI, MPaKTUYECKM OTCYTCTBYIOT (no 0,3%).

N36MpaTenbHOCTb LLeNeBbIX ayaUTOPUI B MONb3Y «TaNAHT/IMBON» U «COLMANbHO aKTUBHOM» MONOAEKM —
3TO HEe C/Iy4alHOCTb BbIBOPKU, a AOKYMEHTUPOBAHHbIM naTTepH. McchegoBanua CamapkuHomn, MUpPOLHUYEHKO
1 Manbuesa [15] nokasbiBaloT, YTO MHCTUTYLMOHA/IbHbIE MEXaHM3Mbl MOJIOAEKHOW NOJMUTUKN CUCTEMATUYECKN
CMeELLLEHbI B CTOPOHY TEX Py, KOTOPble CO343at0T PENyTaLMOHHbIN 3PPEKT UaKN, HAOOOPOT, PUCKOBOE AaBEHUE.
YA3BUMbIe rpynnbl (4ETU-CUPOTbI, MHOTOAETHbIE CEMbM, AeTu ¢ OB3) BbiNagaloT U3 NOASA 3PEHUA MO PasHbIM
npUYMHam.

3apgaua 4. YpoBeHb HOPMATMBHO-NpaBOBOro obecneyeHUA NpPaKTUK. YeTsépTasa 3agaya Obiia
HanpaB/ieHa Ha OLLEHKY TOro, HAaCKOJIbKO MPaKTUKM 3aKpenieHbl HOPMaTUBHbIMW NMPABOBLIMU aKTaAMM 1 MOXHO
JIN 3TN aKTbl NPOBEPUTL. AHANN3 NPOBOANICA Ha OcHOBe nosiel «3akpenseHo HMA» n «PeksuanTbl HMA».

Pe3ynbTaTbl NOKAa3blBAlOT, YTO 76% NpPaKTUK coaepkaT YNOMWHaHME KaKoro-nMbo HOPMATUBHOIO
npaBoBOro akta. OgHaKo ToMbKO 12% NpaKTUK Aat0T NPAMYKO CCbIJIKY Ha TEKCT aKTa. ITO O3Ha4yaeT, 4yTo B
b6onblMHCTBE cayvyaeB Hannume HIMA ¢duKcupyeTcs No ynoMWMHaHWUIO, HO MPOBEPUTbL Ero CyL,ecTBOBAaHWE U
peneBaHTHOCTb HEBO3MOXKHO.

[na 6onee TOYHOM OUEHKM BblIM BBEAEHbI TPU YPOBHA CTPOrOCTU KpuTepusa: markuin (HMA ynomsHyT B
noboi popme — HomMep, AaTa, Ha3BaHME), CpeaHUIN (aKT Ha3BaH M MOXKET BbITb ONO3HAH MO HAa3BaHMIO), CTPOTUiA
(npAmMas ccblfika Ha TeKCT akTa). Mo HanpaBAeHUAM KapTMHa CUIbHO pa3nunyaeTcsa (Taba. 4).

Tabnnua 4
YpoBseHb HMA-obecneyeHuns No HanpaBieHUAM
Ne HanpasneHue Masrkuii Kputepui Ono3HaBaemo no Mpamas ccbinka
Ha3BaHUIO
1 HKO / obuiecTBeHHble 06begnHeHNA 95,3% 48,8% 20,9%
2 [06p0oBObYECTBO / BONOHTEPCTBO 88,3% 25,0% 13,3%
3 340p0BbIN 06pa3 KU3HU 81,5% 25,9% 18,5%
4 MNaTpuoTnyeckoe BocnuTaHue 80,2% 29,6% 7,4%
5 parkgaHcKoe BocnuTaHue 80,0% 36,7% 10,0%
6 MpodopureHTauma / Tpya0ycTponcTeo 74,4% 32,6% 16,3%
7 [lyXxOBHO-HPABCTBEHHOE BOCNUTaHME 71,4% 32,1% 7,1%
8 MNpodunakTnka NnpaBoHapyLweHUi 67,4% 21,7% 0,0%
9 MexayHapoaHoe B3aumoaencTemne 55,0% 22,5% 7,5%
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PaspblB MexXay «MATKMM» WU «CTPOrMmM» Kputepuvem coctasasetr ot 3 go 12 pas. HanpasneHue
«MpodunnakTMKa NpaBoHapyLweHnn» gemoHcTpupyeT 0% NpAMbIX CCbINOK, XOTA 67,4% npakTuk ynomuHaroT HIMA.
3TO He 03HAYaeT OTCYTCTBME HOPMATMBHOM 6asbl — y 31 13 46 NpaKTUK eCTb TOUYHbIE PEKBM3UTbI aKTa (Homep,
fnata), Ho 6e3 URL. PernoHbl 4acTo yKasblBakoT, YTO NpakTMKa nmeeT HIMA, HoO NpoBepUTb 3TO B HEKOTOPbIX CNy4Yasx
HEBO3MOXHO.

OTcyTCTBUE €4MHOT0 HOPMATUBHOTO OMNpPeseeHNA MeXKBeAOMCTBEHHOIO B3aumogenctema [3] ycyrybnsaer
CUTYaUMIO: PErMOHBI BbIHYXAEHbI CAMOCTOATE/IbHO ONPEeAEenaTb, YTO CYUTATb «KB3aMMOLENCTBMEMY, U BbIOMpatoT
Hanbonee He30MNacHbIN BapMaHT — COCNATbCA HA HOPMATMBHYHO a3y «B LLesoM».

3apayva 5. CooTBeTCTBME NPAKTUK YCTAaHOBAEHHbIM HanpaB/leHUAM U MUHCTPYMeHTaMm. aTan 3agava bbina
HanpaB/ieHa Ha OLEHKY YPOBHA COOTBETCTBMA NPAKTMK HaNpaBJeHUAM U MHCTPYMEHTaM MeKBELOMCTBEHHOIO
B3aMMOAENCTBUA, KOTopble onpeaenseT PesepasbHOE areHTCTBO MO Ae/1aM MOMOAENKM.

OueHKka npoBoamnacb Ha ocHoBe 16 nokasaTenen. McxOoOQHO KOHTPOAbHLIM NMUCT cogepkan 26
rnokasatenen, oaHako 10 M3 HUX OblAIM UCKNOYEHbI M3 OUEHKU BBMAY HELOCTAaTOYHOM MOAHOTbI OTBETOB
pernoHos. [na Kaxaoro v3 16 nokasatenen GpUKCMPOBANOCL Hanuume («4a») WUAM OTCyTCTBUE («HET»)
noATBepKAeHMA B OTBETE pernoHa (tabn. 5).

Tabnuua 5
ypOBEHb oxBaTa no 16 nokasatenam (Bce NMOKa3aTe/In CBA3aHbl C MeXXBeAO0MCTBEHHbIM Hal'lpaBHEHVIeM)
Ne Mokasarenb % OT OL,eHEeHHDbIX
1 CoBMEeCTHble MepPONpPUATUA C Y4aCTUEM HECKOJIbKMX CYObEKTOB 90%
2 Ha3HauyeHbl OTBETCTBEHHbIE AOJ/IPKHOCTHbIE NLLA 81%
3 KoopAaMHauMOHHBbIM opraH nNpu BbiCLEM A0KHOCTHOM nLe 78%
4 MHTEerpMpoBaHo B rocyaapcTBeHHble/MyHULMNAAbHbIE MPOrpamMMbl 47%
5 EaMHan MHGopMaLMoHHas cuctema / nopran 38%
6 ECTb NPaKTWUKKM NO UHbIM HanpaBaeHMAM 38%
7 Pa3BuTa cuctema HacTaBHMYECTBA 34%
8 Co3paHbl paboyue rpynnbl NO HanpaBAeHUAM 26%
9 PacnpocTtpaHeHne nHpopmauum yepes CMU n coucetu 26%
10 YTBEpPKAEH NOPALOK MEXKBELOMCTBEHHOIO B3aMMOAENCTBUA 25%
11 3aK/Il0YeHbl CornalleHns o B3aumoaencTanm 25%
12 Kypcbl noBbiweHna KBanmduKaumm ana cneumanmcTos 24%
13 Ncnonb3yoTca umppoBble TEXHOIO0TMM 22%
14 YTBEPKAEH NIaH MEKBELOMCTBEHHOIO B3aMMOLENCTBUA 19%
15 BblaeneHbl cpeacTBa Ha MeXBEAOMCTBEHHbIE MPOEKTbI 15%
16 OTKpbITOCTb / aKTyasIbHOCTb MHGOPMaLIMM Ha caiTax 13%

Hanbonee BbiCOKME MOKa3aTeNN: COBMECTHbIE MEPONPUATUA C Yy4aCTUEM HECKO/IbKMX cybbeKkToB (90%),
Ha3HayeHbl OTBETCTBEHHbIE AO/IKHOCTHbIE MLA (81%), KOOPAMHALMOHHbLIW OpraH Npw BbICLUEM A0/IKHOCTHOM
nvue (78%). Hanbonee HM3KMe: BblaeneHbl CpeacTBa Ha MeXKBEAOMCTBEHHbIe NPOeKTbl (15%), OTKPLITOCTb
UHbOPMauum Ha canTtax (13%).

[axe B pervoHax-nngepax MNoKasaTeNn OLEHKM HeBbICOKMe. CUCTEMA OLUEHKM MENKBELOMCTBEHHOMO
B3aMMOAENCTBUA He Pa3BUTa aXKe TaM, r4e ecTb APYrne MHCTPYMEHTbI. PErMOoHbl OTYMTBIBAIOTCA O KOIMYECTBE
MeponpuATUIN, HO He 06 3pdeKTUBHOCTN B3aumoaencTeusa. Hanpumep, nokasatenb «BblAeNeHbl CPeACcTBaA HA
MeXKBeAOMCTBEHHbIE MPOEKTbI» NOATBEPHKAEH TONbKO B 15% cayyaes, a KOTKPLITOCTb MHPOPMALLMK Ha calTax»
— B 13%.

3apaua 6. PaHxXupoBaHue cybbekToB Poccuiticko Pepepaumn. Llectas 3agaya bbina HanpasieHa Ha
paHXupoBaHue cybbekToB Poccuiickoli DeaepaLMm MO YPOBHIO COOTBETCTBUA MPAKTUKE MEKBEAOMCTBEHHOTO
B3aMmogencTemna B chepe BOCNUTaHMA. [epeyeHb cTpowusca Ha OcCHoBe 16 noOKasaTesieil, OMUCAHHbIX B
npeablayLien sagave.

PernoHbl pacnpeaeneHbl No TPEM rpynnam, a TakxKe BblaeneHbl ocobble cayyvaum (taban. 6).
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Tabnnua 6
Pacnpe,u,eneHme permMoHoB No ypoBHKO COOTBETCTBUA
F'pynna Konuuecrso pernoHos Xapakrepuctuka
YposnetsopuTenbHan (250%) 18 3aKpbIBAIOT CYLLLECTBEHHYIO YaCTb MPOBEPAEMbIX
WHCTPYMEHTOB
MpomexyTouHas (25-49,9%) 35 EcTb 3ameTHbIN 3a4e/, HO ecTb KyAa pactu
HeyposneTtBopuTenbHas (<25% nau 36 TpebyeTca cuctemHan nogaepika
YaCTUYHbIN OTBET), BKAKOYASA:
— He oTBETUAN HW HA OAHO NUCbMO 5 MpypaBHEHbI K HUXKHEN rpaHuLe LWKabl
— Ocobbliit cnyyait 1 daiin He no Teme 3anpoca

JNinpepbl — 3T0 He BCcerga PerMoHbl ¢ 601bLLIMM YNCAOM NPAKTUK (Tabn. 7). MockoBckaa ob6nactb umeet 17
NMPaKTUK, HO BbICOKMIA NoKasaTenb (11 u3 16). 9To 03HaAYaeT, YTO KAYeCTBO BarKHEe KOJIMYECTBA: PErMOH MOXKeT

MMETb MaJio NPAKTUK, HO OHKU BYAYT XOPOLLO 3aJ0KYMEHTUPOBAHbI U UHCTUTYLLMOHAabHO 0GOPMAEHbI.
Tabnuua 7

Nngepsl (Ton-10)
PernoH
MpKyTcKas obnactb
KamuaTckuii kpam
MockoBckas obnactb
MepmcKunii Kpaw
Hukeropoackas obnactb
Pecnybnunka Mapuii 9n
AMano-HeHeLKnin aBTOHOMHBbIV OKPYT
Bosrorpasckan obnactb
BopoHerkckas obnactb
MypmaHckaa obnactb

3apgaya 7. HanpaBneHuAa, cocTas M ayauTOpPUU KOOPAUHALMOHHDLIX opraHoB. Ceabman 3agavya Obinia
HanpaB/ieHa Ha OMWCaHMe HaMpaB/ieHUN AeATe/IbHOCTWU, COCTaBa YYaCTHUMKOB W ayAWTOPUIA PErmoHanbHbIX
KOOPANHALNOHHBIX OPraHoB.

Bblnio HacumMTaHo 548 KoopAWHAUMOHHbLIX opraHoB. Camoe YacToe HanpasieHWe — B3aMMOZLENCTBME C
«dsukeHnem Mepsbix» — 37,6% opraHos (Taba. 8). OgHaKo 3To, No cyTH, deaepanbHOe HaMNpaBieHMeE: BO BCEX
pernoHax co3gaHbl TaKMe COBETbl B COOTBETCTBUM C nopyyeHnem. Mo3ToMy BbICOKMMA MPOLLEHT OTpPaXKaeT He
WHULUNATUBY PETMOHOB, @ BbiNo/iHEHMe TpeboBaHus. Cregom nayT obLinme BONPOCbI MOJOLEKHON MONUTUKMU
(20,4%), naTpmnoTtnyeckoe BocnutaHue (11,7%), aobposonbuectso (7,5%) n npodunaktuka (4,4%).

Tabnuua 8

HanpaeneHus AeAaTenbHOCTU KOOPANHALMOHHbBIX opraHoB (Ton-10)

Ne HanpasneHue OpraHoB % OT OpraHoB
1 B3saumopgeictaue ¢ «AsukeHnem Mepsbix» 206 37,6%
2 O6wme BONPOCbI MONOAEKHON NONUTUKN 112 20,4%
3 MNaTpuoTnyeckoe BocnuTaHue 64 11,7%
4 [06poBoabYecTsBo / BONOHTEPCTBO 41 7,5%
5 MpodunakTnka npasoHapylweHwuit / KOH 24 4,4%
6 [lyxoBHO-HpaBCTBEHHOE BOCNUTaHWe 21 3,8%
7 CTyaeH4Yeckoe camoynpasaeHue / cTyaoTpaapi 20 3,6%
8 MexayHapoaHoe / MexXHauMoHaAbHoe B3aMoaeincTeme 10 1,8%
9 OpraHusauma oTabiXa U 0340POBAEHUA AeTel 8 1,5%
10 ObLee pyKOBOACTBO BOCNUTaTENbHOM paboTolt (WTabbl, 7 1,3%
Konnermm)

MosAacHeHMe K Tabaumue 8. MNokasaHbl 10 Hanbonee yacTbix HanpaBaeHuit U3 15. He BKAtoYeHbl: 5 meHee

yrnoMMHaeMbIx KaTeropui (11 opraHoB) 1 KaTeropusa «He KnaccuduumposaHo» (59 opraHos, 10,8%). OguH opraH
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MOET UMeTb HECKOJIbKO HanpaB/ieHWIA OAHOBPEMEHHO, MO3TOMY CYMMa MO BCEM KaTeropmam He paBHa U He
o0b6s3aHa 6bITb paBHa H6ase (548).

B cocTtaBe yyacTHMKOB (Tabn. 9) iManpytoT opraH no genam mosoaéxu (65,3%) u obpasosaHue (56,3%), a
Takxe «[BuxeHune Mepsbix» (36,7%) n Kynbtypa (36,5%). MpaBUTENbCTBO pPermoHa MNPUCYTCTBYET B TPETU

opraHos (33,6%).

Tabnmua 9
CocTaB y4aCTHMKOB KOOPAMHALUMOHHbIX opraHos (Ton-10)*
Ne YyacTHUK OpraHoB % ot 6a3bl
1 OpraH no genam MonoLEKM 356 65,3%
2 OpraH B cdepe obpasoBaHuA 307 56,3%
3 «JlBurkeHue MNepBbix» 200 36,7%
4 OpraH B chepe KynbTypbl 199 36,5%
5 MpaBnTENbCTBO PermMoHa 183 33,6%
6 OpraH ¢u3MYecKol KyabTypbl U cnopTa 176 32,3%
7 TepputopuanbHbit opraH MB/[ Poccum 104 19,1%
8 OpraH B chepe coumanbHOM 3aLmThl 85 15,6%
9 HKO / obuiecTBeHHble 06begnHeHUs 83 15,2%
10 [NaBbl MyHMLMMNANbHbIX 06pa3oBaHUi 79 14,5%

*PacuéTt npomsseaéH Ha 6ase 545 KoopaMHaLMOHHbIX opraHoBs (13 o0bumx 548). 3 opraHa UCKAOYEHbI U3
pacyéTa cocTaBa y4aCTHUKOB B CBA3U C HEKOPPEKTHbIM/HEMO/HbIM 3aMO/IHEHMEM COOTBETCTBYIOLLErO MONA B

NCXOAHbIX SAHHbIX PErMOHa.

YTo KacaeTtcs ayaAuTOpUA, TO 3A4ecb Yauwe Bcero «aetm» (44,7%) nan «monoaéxb 14—-35» (35,4%), uto
ropoput Mbo O LIMPOKOM OXBaTe B NAaHe UeNeBOW ayautopuu, AMb6o 0 mMasoit paboTe C KOHKPETHbIMM

uenesbiMM aygutopuamm (taba. 10).

Tabaunuya 10
LleneBble ayauTopmn KOOpPAMHALMOHHbIX OpraHoB**
Ne Ayautopua OpraHoB % oT 6a3bl
1 [eTn (06wan dopmynmposka) 240 44,7%
2 Monopgéxb 14-35 net 190 35,4%
3 [etn n monoaéxb COBMECTHO 58 10,8%
4 LLKonbHUKN / 0byvatowmecs 37 6,9%
5 Bcé HaceneHue / 6e3 yTouHEHUA 36 6,7%
6 [etn/HecoBeplueHHONETHME Y3KOro BO3pacTa 28 5,2%
7 CTyneHTbI 19 3,5%
8 HecoBeplueHHoneTHUe (MHaA dopmynnMpoBKa) 18 3,4%
9 Noapoctkn 14-17 net 16 3,0%
10 Meparoru / cneumanuctbl chepsl 14 2,6%

** Pacuét npounssBeaéH Ha 6ase 537 KOOPANHALMOHHbIX OpraHoB (M3 06umx 548). 11 opraHoB UCKAKOYEHbI
M3 pacyéTa LesieBOM ayauTopuM B CBA3M C OTCYTCTBMEM WM HEKOPPEKTHbIM 3amnoJIHEHWEM MOoAs «LuesieBas

ayanTopuAa» B UCXO4HbIX AaHHbIX PErMoHa.

3agaua 8. Haanume coBMeCTHbIX NJIAHOB BOCNUTaTe/IbHOM paboTbl. BocbMas 3aaauya bblia Hanpas/ieHa
Ha YCTaHOB/IEHWE TOro, MPUHATbI N B PErMOHaX COBMECTHblE MEKBEAOMCTBEHHbIE NaHbl BOCMMTATENbHOWM
paboTbl. MoWCK NPOBOANACA MO KAOYEBLIM CNOBAM «MAAH» M «BOCMUTaHME» (M MHBIM aHAJOTUYHBIM) B O4HOM
¢dparmeHTe Tekcta. Bbiio HalgeHo 40 yHMKaNbHbIX PErMOHOB C XOTA Obl OAHWMM ynomuHaHuem. Kaxaoe

ynoMrHaHMe NpoaHaAn3MpoBaHO U OTHECEHO K O4HOM M3 KaTeropuit (taba. 11).
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KaTeropuu HaigeHHbIX naaHoB™* **

Tabnuua 11

Ne Kareropusa Konunyecrtso pernoHos % ot 40 HaAEHHbIX

1 A — KOMNNEKCHbIN MeXXBeAOMCTBEHHbIW N1aH BOCNUTATE/IbHOM 10 25,0%
paboTbl

2 B — Y3KoTeMaTM4eCcKuii NnaH, NpeacTaBNAeHHbIN KakK 12 30,0%
«MEXKBEAOMCTBEHHDBIN» / «KKOMNAEKCHbIN»

3 D — MNnaH ogHoOro BegomcTBa 2 5,0%

4 E — Obuwan dpasza 6e3 HazBaHUA KOHKPETHOIO JOKYMEHTA 14 35,0%

***Kateropmusaums nposogunack no 6 kateropuam (A—F); kaTeropus C («LUMPOKUIA NAaH MONOAEKHOW
NOIMTUKM B LLEeNIOM») MO UTOTOBOMY peLleHnio obbeaMHeHa ¢ KaTeropuen A BBUAY TeCHOM B3aMMocCBA3n coep

BOCNUTAHNA U MOI'IO,CI,é)KHOVI noANTUKK. B Ta6nv1u,e AONO/THUTE/IbHO YYUTbIBAETCA KaTeropmA F — «noxHoe

coBnageHue / He OTHOCMTCA K Bonpocy» (2 pernoHa, 5,0%), He NpeACTaBAAOLWANA COAEPIKATENbHOTO NHTEpeCa.

WU KKOMMIEKCHbIEY,
HU3KMIN NoKasaTe/lb MOMKET OTpakaTb He OTCYTCTBME COBMECTHOM paboThbl, a €€ AOKYMeHTUpOBaHUE B

KaTeropuax o6pa3OBaTeanoro, a He MeXBeJOMCTBEHHOIO NJ1aHNpPOBaHUA [4]

[BeHaguatb pernoHos 13 89 (13,5%) npeacTaBuAN y3KOTEMATUUYECKME NIAHbl KaK K MEXKBELOMCTBEHHbIEY

3apaua 9. MexBeaoMCTBEHHble MNPOEKTbl. [eBATad 3afaya Oblna Hanpas/ieHa Ha BbiiBNEHME

MEXBEeAOMCTBEHHbIX MPOEKTOB C MOATBEPKAEHHbBIM YH4ACTUEM HECKONIbKMX OPraHoOB M ONMCaHWEe MX TUMOBOrO
npoouns (tabn. 12-14).
Bcero B oTBeTax PErmoHOB BbIABAEHO 75 NPaKTUK C COBCTBEHHbIM Ha3BaHWEM MPOEKTa; U3 HUX 44 (13 26

pPernoHoOB) NoATBEPKAEHbI KaK MeXKBeAoMCTBEHHbIe. Kputepmm otbopa: NpoeKT umeeT cobCcTBEeHHOE Ha3BaHMe

(Hanpumep, «ApmaTa»), U B HEM y4acTBYIOT KaK MMHUMYM ZiBa TMMa OPraHoB.

TunoBoW cocTas Y4aCTHMKOB MeXBeAOMCTBEHHbIX MPOEKTOB

Tabnunuya 12
TunoBble TeMbI MeXBeJOMCTBEHHbIX MPOEKTOB
Ne Tema npoekTa MNMpoeKros % OT NPOEKToB
1 MpodopueHTaums / TpyA0yCTPONCTBO 8 18,2%
2 MNaTpuoTnyeckoe BocnuTaHue 6 13,6%
3 MNMpodunakTnka NpaBoHapyLWEHUA U AECTPYKTUBA 6 13,6%
4 MexayHapoaHoe / MeKHaLuMoHaAbHOe B3aMOencTeme 4 9,1%
5 340p0BbIN 06pa3 KU3HU 3 6,8%
6 parkgaHcKoe BocnuTaHue 2 4,5%
7 MonoaéxHble obuiectseHHble 06beanHeHuns / HKO 2 4,5%
8 [06p0oB0bYECTBO / BONOHTEPCTBO 1 2,3%
9 [lyxOBHO-HpPABCTBEHHOE BOCNUTaHMe 1 2,3%
+UHble (Tema He onpeaeneHa)
Tabnuua 13

Ne Tun yyacTHUKa MNpoekToB % OT NPOEKTOB
1 OpraH no genam MonoaExKM 31 70,5%
2 OpraH B cdepe ob6pasoBaHuA 24 54,5%
3 OpraH B cdepe KynbTypbl 11 25,0%
4 OpraH B chepe 34paBOOXPaHEHMUA 7 15,9%
5 MpaBnTENbCTBO pernMoHa 7 15,9%
6 OpraH B chepe Tpyaa U 3aHATOCTU 7 15,9%
7 OpraH B chepe coumanbHOM 3aLWmnThI 6 13,6%
8 OpraH ¢u3MYecKol KyabTypbl U cnopTa 5 11,4%
9 OpraHbl MECTHOIO CaMOYMpPaB/ieHuUA 5 11,4%
10 OpraH 3KOHOMWYECKOTO Pa3BUTHA 3 6,8%
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Tabnvua 14
Tunosble KOOPAUHATOPblI MeXXBeJOMCTBEHHbIX MPOEKTOB
Ne KooppauHatop MNMpoekros % OT NPOEKToB
1 OpraH no genam MonoLEKM 23 52,3%
2 OpraH B cdepe obpasoBaHuA 7 15,9%
3 MpaBnTENbCTBO pernMoHa 2 4,5%
4 OpraH B chepe Tpyaa U 3aHATOCTU 2 4,5%
5 OpraH undpoBoro pasBUTUA U CBA3U 2 4,5%
+ npoyee / He yKa3aHo
Tunosoii Nnpodpunb mMeKBeAOMCTBEHHOrO MPOEKTa: TemMa — NpodopMeHTALMA UAN NATPUOTUYECKOE
BOCNUTaHne,; ayguntopma — CTyAeHTbl BY30B WU MOI]O,CI,é)Kb 14-35 NeT; Yy4aCTHUKM — OpraH no genam

MONOAENM N OpraH B chepe 06pa3oBaHMA; KOOPANHATOP — OpraH No AeflaM MONOAENKMN.

MNpumep: Benropoackaa 06nacTb, BOEHHO-MATPUOTUYECKME COOpPbI «ApmaTta» — meponpuatve gns
06begMHEHNA CTYAEHYECKON MONOAENKW. Tembl: FrparkAaHCKoe M MaTPUOTMYECKOe BOCMMTaHMe. Ayautopus:
mosiogéxe 14-35 net, WKoAbHUKK, yyawmeca ClMO. YYacTHUMKKU: opraH no Aesiam MoJIoAEXM U opraH B chepe
06pa3oBaHua. KoopanHaTop: opraH No gefam MONOAEKN.

Tonbko 39% perMoHoB MMEIOT XOTA Obl OAMH NOATBEPKAEHHbIN MEXBEAOMCTBEHHbIN MPOEKT € y4acTUeM
ABYyX 1 6onee BegomMcTB. PeasibHasa mexXBeAOMCTBEHHOCTb — MOKA PeAKOCTb, @ HE HOPMA.

O6cyxpaeHue. MposeaéHHOe Uccef0BaHME NO3BOAAET CHOPMYNIMPOBATb PAL, COAEPHKATENbHbIX BbIBOAOB
O CUCTEMHbIX 0COBEHHOCTAX MEKBEAOMCTBEHHOIO B3auMOAeNCTBUA B chepe BOCMUTAHMA.

Pa3pbiB mexpay yyactmem v 3akpensieHnem. OpraH no genam Moaogéxun eurypupyet B 78% npaKTuk,
BbICTYMaeT KoopAanHaTtopom B 70,4% cnyyvaes, 04HAKO TONbKO 12% NpaKTUK coAep:KaT NPAMYIO CCbIJIKY Ha TEKCT
HOPMaTUBHOIO NMPABOBOrO aKTa, a PUHAHCOBOE MAPTHEPCTBO MPaAKTUYECKM He MOATBEPMKAEHO. ITOT pPa3pbiB
MMEEeT CTPYKTYPHYIO MPUpPOoAy: KOOPAMHAUMA BCErga MMeeT LeHY, U Y4YaCTHUKU AOJIKHbl CMMPUTBCA CO
CHUYXXEeHMeM aBTOHOMMM B OOMEH Ha A0CTYN K pecypcam napTHEpa. B ycnosumax, Korga btoaxKeTHble NOTHOMOUMA
YKECTKO 3aKpeneHbl 38 KOHKPETHbIMM BEAOMCTBAMM, @ MEXaHU3Mbl «CKJafblBaHUA» PECYPCOB PA3HbIX 1aBHbIX
pacnopaguTteneir 6l4KeTHbIX CPeacTB OTCYTCTBYHOT, PUHAHCOBOE MNAPTHEPCTBO CTAHOBUTCA CTPYKTYPHO
TPYAHOLOCTUKMMbIM. PETMOHbI OXOTHO Y4acTBYHOT B COBMECTHbIX MepPONpUATUAX (LUMpPOKoe, HeobA3bIBatoLLee
BOBJ/IEYEHMNE), HO 3HAUUTENIbHO peke GUKCUMPYIOT 3TO yyacTue B HIMA, cornaweHmax namM COBMECTHbIX MiaHax
(y3koe, obssbiBatowee opopmaeHme), MOCKONbKY MMEHHO BTopan ¢popma TpebyeT peanbHol npopaboTku.

Dednumut 06a3bIBaOWUX MEXAHM3MOB, @ He AedULUT CTaTyca KOOpAMHATOpPA. BbiCOKas KOHLEHTpaumsa
KOOPAMHALMK B PyKax opraHa no genam monoaéxu (70,4%) npu HU3KoM fone 0653bIBaOLLNX MHCTPYMEHTOB He
06bACHAETCA paHrom 3TOro opraHa. [poBepKa Ha YPOBHE NPAKTMK U PermMoHOB MokKasasa: NPakTUKM opraHa no
Aenam MONOAENKM 3aKPENIATCA HOPMATUBHO HE peXKe, YeM NPAKTUKN APYrMX KOOPAMHATOPOB; MUHUCTEPCKUIA
CTaTyC OpraHa He CBA3aH C YNCNOM 06A3bIBAIOLLMX UHCTPYMEHTOB; Ha/MYMe KOOPAMHALMOHHOIO OopraHa npu
BbICLLEM OO/IKHOCTHOM JIMLE TaKKe He MNOBbIWaeT BEepOATHOCTb MX MPUMEHEHMA. Y3Koe Mecto — He
NMoSIHOMOYMSA KOOPAMHATOPa, a OTCYTCTBME MEXaHWM3MOB, KOTopble caenann bbl cOBMecTHble 06a3aTenbcTBa
BbIFOAHLIMU UAN HEU3OEXHbIMW AN BCEX YYACTHUMKOB. K TaKMM MexaHM3mMam OTHOCATCA: COBMECTHOe
6roarKeTMpOBaHUE ABYX 1 Hosiee raBHbIX pacnopaauTeneit 6oaKeTHbIX CPeACTB, eANHAA CUCTEMA NOKasaTenemn
3¢ddeKTUBHOCTH, 06s3aTeNbHbIE COMNAWIEHMA MEXAY OpraHamu. HU oamMH M3 3TUX MeXaHM3MOB B OTBETaX
perMoHoOB He MOATBEPKAEH: COBMeCTHoe ¢uHaHcMpoBaHue — 0 %, eAnHas cucTema nokasaTenen — 8,8 %,
cornaweHuns mexay opraHamm — 25,0 %.

«HeBnammaa uWHOpacTpyKTypa». Tonbko 6% NpakKTUK YNOMMHAOT MeXaHU3Mbl COBMECTHOFO
MCMNO/Ib30BaHUA MaTepuasbHO-TEXHMYECKON 6asbl, a cuctema ¢GMHAHCOBOrO WM PECcYypCHOro NapTHEPCTBA
NPaKTUYECKWN He onumcaHbl. Mpy 3TOM B NpaKTUKaXx y4acTBytoT obpasoBaHme (250 npakTuk), kyabTypa (177), cnopt
(143) — y Hux orpomHan MHOPACTPYKTYpa: WKObI, BUBNMOTEKM, CNOPT3aibl, AOMA KyabTypbl. PakTUYecKoe
NCMNO/Ib30BaHWE 3TON UHPPACTPYKTYPbI AN MEXKBELOMCTBEHHbIX MPOEKTOB, BEPOATHO, NPOUCXOAUT, HO OHO He
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CUCTEMATM3UPOBAHO M HE OTPAXKEHO B OTYETHOCTU. MHPpPaCTpyKTypHblE BOMPOCHI pewatoTca «no ¢akty», 6e3
pernameHToB. KoopanHauma oCcTaétca Ha ypOBHE MEPONPUATUI, @ HE Ha YPOBHE NJIAaHMPOBAHMA PECYPCOB. ITO
KNAaCCUYECKUA NPUMEP KHEBUAMMOTO PECYPCa»: TO, YTO paboTaeT «No YMONYAHUIO», HE NONaAaeT B OTYETHOCTb.

N36upaTtenbHOCTb LUENeBbiX ayaAuTopuiti. AyaMTOPUM  PasAMYHbBIX  JOAEN: C  OrPaHUYEeHHbIMU
BO3MOXHOCTAMWU 340pOBbA, AETEN-CMPOT, MHOFOAETHbIX CEME MPaKTUYECKM OTCYTCTBYIOT B MNpPaKTUKe
MEeXKBEeOMCTBEHHOIO B3aMMOLENCTBUA. ITO He CAy4YalHOCTb BbIOOPKWM, a AOKYMEHTUPOBAHHbLIA NaTTEpPH.
NccnepoBaHua CamapKkuHOW, MupolwHnYeHKo n ManbueBa [15] npAaMo HasbiBaloT 3TO «M36MpPaTeNbHOCTbIO
MONOAENHOM NOAUTUKM»D — WHCTUTYUMOHA/NbHblE MeXaHW3Mbl W ueneBble ¢dopmaTbl roCyAapCTBEHHOM
MOIOAENKHON MONUTUKN CUCTEMATUYECKM CMELLLEHbI B CTOPOHY «Ta/flaHTAMBOM», KCOLMANbHO aKTUBHOM» U
(oTAENbHO) «AEBUMAHTHON» MONOAENKN. TMNOTETUYECKM, MEHEE 3aMETHbIE YA3BMMbIE FPYNMbl BbINAAAtOT M3 NOAA
3peHMa MMEHHO MOTOMYy, YTO He CO34al0T HM PenyTaumoHHOro 3ddeKkta (B OTAMUYME OT «TaNAHTIANBOMNY»
MONOAENKM), HA PUCKOBOTO AABNEHUSA (B OTANYME OT «AEBMAHTHOMNY).

MoHATMIHAA Heonpeaen&HHOCTb «BOCMUTAHMA». HU3KMIA oxBaT No 3agadve 8 (Tonbko 10 pervioHos
NMoKa3a/iM KOMMEKCHbIE COBMECTHbIE MJIaHbl BOCMUTATEIbHOM PaboTbl B CTPOTOM MOHUMAHWUM) MOXKET YaCTUYHO
OTpa)kaTb He OTCYTCTBME COBMECTHOM paboTbl MO cywecTsy, a MOHATUIHYIO HeonpenenéHHOCTD.
BpaitHec [4] noKka3bIBaeT, YTO CaMO MOHATME «BOCMMUTAHUE» B COBPEMEHHOM TOCYAAPCTBEHHOMN MONUTUKE He
MMeeT YETKOM WHCTUTYUMOHANIbHOM M MOHATUMHON rpaHMubl Mexay coepoii obpasoBaHMA (rae OHO
TPAAMUMOHHO 3aKpPenieHo METOAMYECKU) U MONOAENKHON NONUTUKON (rge OHO — O4HO W3 HanpaBAEHUN).
OTctopa cnepyet OCTOPOXKHbIA, HO BaAXKHbIA BbIBOA: HW3KWIA MOKasaTeslb MOMKET OTParkaTb He OTCyTCTBME
COBMECTHOM paboTbl, a TO, YTO B pernoHax 3ta pabota JOKYMEHTUPYETCA B KaTeropuax obpasoBaTesibHOro, a He
MEeXKBEeL0MCTBEHHOTO NIAHNUPOBAHUA, MU NO3TOMY He nonagaeT nog GopmanbHble KPUTEPUM NOMUCKA.

«OwunbKa BbIXKUBLLIEro». MpMeHeHMe NPUHLMMNE KOLINBKN BbINKUBLLErO» NO3BONSET YBUAETL ellé oaMH
nnacT npobsem. B oTYETHOCTb NOMALAtOT TONILKO Te NPAKTUKM, KOTOPbIE PErMOHbI COYAM HYKHbIM OnuncaTb. Mbl
He BUOMM HW Hey[AuHbIX NOMNbITOK, HN HePOPMaNbHbIX B3aUMOLENCTBUIA, HN NPAKTUK, KOTOPbIE KHE AOXKUANY
[0 OTYETHOCTU. TMNOTETUYECKM, CUCTEMATUYECKM KHE BbIKMBAOT» B OTYETHOCTM NPAKTMKM Be3 apkoro bpeHaa
nnm GopmManbHOro NMAEpPa; NPAKTUKMU, rae KOopANHAUMSA Bblna CUTYaTUBHOM, @ HE MHCTUTYLMOHAIM3NPOBAHHOM;
NPaKTUKKU, KOTOpble He Aann BbICTPOro U U3MEPUMOTO pesy/ibTaTa; NPAKTUKM, CBA3aHHble C HepOpPMaNbHbIMU
[O0rOBOPEHHOCTAMM MeXKAY BEAOMCTBaMMU.

3aKnl0ueHne U peKomeHaauuu.

B cucTteme meXKBegOMCTBEHHOrO B3aMMogencTeua B chepe BOCMUTAHUA C/IOKMIOCH YCTOMYMBOE AAPO
YYaCTHMKOB: OpraH No genam MoNoAEéxW, opraH B chepe obpa3oBaHuA, opraH B chepe KynbTypbl U opraH
dU3MYECKON KyNbTypbl M CNoOpPTa. 3TO AAPO MOXKeT OblTb 3aKpenieHo Kak 6a3oBbll CTaHZAPT Npu paspaboTke
eaMHOro nopAgKa B3aumogenctsma. OpraH No genam MONOAEXKM ABNAETCA K/HYEBbIM KOOPAUHATOPOM
MeKBeZLOMCTBEHHOIO B3aMMOAENUCTBUA: OH BbICTyNaeT B 3ToM poau B 70,4% npakTuk. Mpu 3TOM KOHLEHTpaLmA
KOOpAWHAUUM B OQHOM BeJOMCTBE He CBA3aHa C YPOBHEM HOPMATMBHOIO 3aKpensieHUA MPaKTUK: NPaKTUKK
3TOr0 KOOPAMHATOPaA 3aKPEn/IATCA He pexe NPaKTUK APYyrux BeAOMCTB, @ MUHUCTEPCKWUIA CTATyC opraHa u
HaNnM4Me KOOPAMHALMOHHONO OpraHa Npu BbiCLIEM AO/KHOCTHOM NINLLE HE YBENMYMBAIOT YMCAO 06A3bIBAOLLMX
MHCTPyMeHTOB. OCHOBHOM pAeduunT — He B paHre KOOpAMHATOpa, a B OTCYTCTBUM COBMECTHOTO
6loarKeTMpPOBaHUS, 0bLWMX NOKasaTenel aPpPeKTUBHOCTM M 06A3aTe/IbHbIX COrNALLIEHUM MeXAY Y4aCTHUKaMU.

CoxpaHsaeTcs 3HAUUTENbHLIA PaspbiB MeXAY y4acTMeM OpPraHoB B MpaKTWKax (78%) v HopmaTUBHO-
NpaBoOBbIM 3aKpenjeHnem 3Toro yyactua (12% npambix ccbliok Ha HIMA). Tonbko 25% pernoHoBs yTeepanamu
NopASOK MeXBEeLOMCTBEHHOTO B3aumogaenctama, 19% — nnaH B3aumogelictema. 15% pervoHos noatsepamam
BblAe/eHne CpeacT8 BHYTPM OQHOIO BeAOMCTBA Ha NPAKTUKY, KOTOpasa 3aAB/eHa Kak MeXKBeJOMCTBEHHaA. pu
3TOM COBMECTHOEe bloaKeTupoBaHMe ABYX M bonee rnaBHbIX pacnopsauTeneit 6roaKeTHbIX cpeacTs (eanHbli
broarkeT, codMHaHCMpPOBaHMe, COralleHne O COBMECTHbIX pacxoaax) He NoATBEPKAEHO B Le/IoM.

Cuctema oUEHKM 3OGDEKTUBHOCTU MEXBELOMCTBEHHOMO B3aMMOAENCTBUA (PaKTUYECKM OTCYTCTBYET.
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EANHBIN MexaHU3M 0bmeHa CTaTUCTUKOW noaTBepKAEH B 4% cnyyaes, obpaTHas cBA3b OT MOOAEKM — B 12%.
MpuBeaEHHbIE MOKa3aTeNn paccyMTaHbl MO MOJSIHOMY, TaK HasbiBaeMOMY, YeK-NUCTy (26 noKkasaTtenei) n He
BXOAAT B NOABbIGOPKY M3 16 nokasatenei, NpUMEHAEMYID ANA PaHXMPOBAHMA pPerMoHos (pasaen
«MeTtogonorus»).

Llenesble ayauTopumM NPaKTUK XapaKTepmsyoTca M3bnpaTesibHOCTbIO: YA3BUMbIE TpynMbl (4ETU-CUPOTHI,
MHOTFOZETHble CEMbU, AETU C OFrPaHUYEHHBIMW BO3MOXKHOCTAMM 340PO0Bbs) NPAKTUYECKU OTCYTCTBYHOT. TONbKO
39% pernoHoB MMerT XOTA Bbl OANH NOATBEPHKAEHHDbIA MEKBEAOMCTBEHHbIM NPOEKT C y4acTMem Asyx n bonee
BeOMCTB.

Ha ocHoBe npoBeA&HHOro aHanM3a BO3MOXHO MNPeAsONUTb MOAesb MNOBblWeHUA 3PPeKTUBHOCTH
MEXBEAOMCTBEHHOIO  B3aMMOZLENCTBMA,  BK/AOYaA  COBEPLUEHCTBOBAHME  KagpoBoro  obecneveHwus,
MHOPACTPYKTYPbI, aAMUHUCTPUPOBAHMA. TaKkKe BO3MOXKHO CHOPMMPOBATb CUCTEMY OLEHKM 3DPEKTUBHOCTM
MEXBELOMCTBEHHOIO B3ammogenctesna B chepe BocnuTaHMA, cHOpMUpPOBaATL MNOPAJOK BHeApeHUA
pacWMpeHHON NPaKTUKKN MEXKBELOMCTBEHHOIO B3aMMOAENCTBMA MO BOCMUTAHMUIO.

MepcnekTuBbl AanbHeMWNX uccneaoBaHuii. MNposeaéHHOE McceagoBaHUE MMEET PAL OrpaHUYeHuUn,
KOTOpble O4HOBPEMEHHO YKa3blBalOT HanpaBAeHUs Aaa AanbHenwen paboTbl. MOHUTOPUHT AUHAMMKM —
uenecoobpasHo nposefeHWE MNOBTOPHOFO WUCCAeL0BaHUA  ANA  OLEHKM W3MEHEHWA B COCTOAHWUM
MEXKBELO0MCTBEHHOTO B3aMMOLeNCTBMA U 3GPEKTUBHOCTM BHEAPEHHbBIX MEXAaHWU3MOB.

KntoueBo nepcneKkTUBHbIA OpUeHTUMP paboTbl — GAarmaHCKMIA  MPOEKT  MEXBEAOMCTBEHHOIO
B3aumogeicTeus B coepe BocnuTaHma «LLikona Amonoa», KOTOpbIA 3a4aET TPEHA AN MeXKBeAOMCTBEHHOMO
BOCMMTAHMA. ABTOpP BblipaxKaeT UCKPeHHIO BaarogapHocTb anpektTopy JenapTameHTa MONOAEKHOM NOUTUKM
AHAO XawmpynnmHy H.P. 3a passutMe nepBonM B Poccum eamHoM mopenu BocnUTaHUA U GOpMUPOBAHUA
npo¢deccnoHasbHbIX HaBbIKOB AeTEN U MOIOAEKMN, CTABLLEM, B YaCTHOCTU, OPUEHTUPOM AAHHOIO UCCNen0BaHMUA.

bnaropaapHoctn. lMccnepoBaHwe nNpoBeAeHO B COracoBaHMM € Pocmonogzéxbio M Komuccuei
locypapctBeHHoro coseta PO no HanpaeneHuio «Monoaéxb n aetn». ABTop 61arogapuT KoAner 3a coaenctemne
B cbope n 06paboTKe AaHHbIX.
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YAK 008:316.752:725.94(470.620-21AHana)
MyraHosa A.J1,,
CTYAEHTKa 2 Kypca paKynbTeTa ryMmaHUTapHOro 06pasoBaHus
®re0Y BO «KpacHogapcKkuit rocyapCTBEHHbIN MHCTUTYT KY/IbTYPbI»,
r. KpacHogap, P®
HayuHbii pyKoBoguTtenn: Amutpuesa A. B.,
KaHg. nefd. HayK, LOUEeHT
®re0Y BO «KpacHoaapcKuin rocyfapCTBEHHbIN MHCTUTYT KYAbTYPbI»,
r. KpacHogap, PP

NAMATHUKN AHAMbI KAK KY/IbTYPHbIA KOZ, COLUMANbHbIX LLEHHOCTEW

AHHOTauuA

B cTatbe paccmaTtpuBaeTcs, Kak MaMATHMKM AHanbl MepeaaoT couuasibHble LEeHHOCTU U GopmMuUpyloT
ropoACKY0 MAEHTUYHOCTb. Ha maTepuane Foprunnum, Pyccknx BOpoT, BOEHHbIX MEMOPUANOB, NaMATHbIX 3HAKOB
B.A. byasnHckomy u matepu Mapuu BbiiBAEHbl LEHHOCTU TPyAa, CAYXKEHUA, MUNOCEPANA N UCTOPUYECKON
OTBETCTBEHHOCTH.

KnioueBble cnosa:
AHana; NamMATHUKK; Ky/IbTYPHbIN KOA; COLManbHbIe LEHHOCTU; KyNbTypHaa NamaAThb;
ropoAckas MAeHTUYHOCTb; Hacnegue.

AHana 06bl4HO BOCMPMHMMAETCA MPeXAe BCero Kak KypopT. Takoh obpa3 MOHATEH, HO OH CcyXKaeT
npeacTaB/ieHne 0 ropoge: 3a NASKaAMU U Ce30HHON MHPPACTPYKTYPOMN OCTAéTCA NMOYTM He3aMETHOW MUCTopus
TEPPUTOPUN, TAE NOCNe[0BaATENbHO cywecTBoBaaM CUMHACKAA raBaHb, aHTMYHaA [oprunnus, cpeaHeBeKoBble
noceseHusa, OCMaHCKasa KPenocTb U POCCUMCKUIA ropod. MamMATHUKKM NO3BOAAIOT YBUAETb 3TY UCTOPUYECKYIO
rny6uHy B NOBCEAHEBHOM NPOCTPAHCTBE. MO3TOMY MaMATHMK MOXHO NOHMMATb KaK YacTb Ky/IbTYPHOTIO KoAa, TO
€CTb CUCTEMbI 3HAKOB, YePE3 KOTOPYIO 04U Y3HAOT 3HAYMMble 15 COOOLLECTBA LLEHHOCTM.

Llenb ctaTbM COCTOMT B TOM, 4YTObbl OMpeneNnTb, KakuMe couuabHble LEeHHOCTU BbipakaloT Hanbosee
W3BECTHble NAaMATHMKM AHanmbl U MOYEMY UX BO3AENCTBUE He BCErda CTaHOBUTCA YacTbio NOBCEAHEBHOIO OMbITa
Xutenen un rocten ropoga. Matepranom NOCAYKUAN UCTOPUYECKME UCCNenoBaHMA 06 AHane u Foprunnuu,
KpaeBeayeckue usgaHua, ceegeHna oduLManbHOro cainta MyHUUMNAINTETA, a TaKKe paboTbl O Ky/NbTypHOW
namaTu ropoga. Mcnonb3oBaHbl WMCTOPUKO-KY/NbTYPHbIA M CPaBHUTE/IbHbIA MNOAXOAbl: KakAbld OBOBEKT
paccMaTpuBaeTCA Kak 31eMeHT 0OLLEero ropoacKoro TekcTa. MamaATb CTaHOBUTCA 06LLLECTBEHHO 3HAYMMOM, Koraa
NamATHMK CBA3bIBAETCA C PacCKa3oM, My3eHOM paboToi, LLepeMoHuen nam nndHblm onbitom [9, c. 27-31; 10].

ApXeonornyecknin mysei-zanosegHuKk «lfoprunnua» 3a4aéT camblii rNyboOKWIA cnol 3Toro Koaa.
PackonaHHble ynuubl, GyHAAMEHTbI LOMOB, MacTePCKNE, BUHOLENbHU, HAAMUCU U NpeaMeTbl ObiTa NOKa3bIBAOT
He OTBNEYEHHYIO APEBHOCTb, @ YCTPOEHHYI TOPOACKYI XWU3Hb. Wccneposanums E.M. Anekceesoit n W.T.
KpyrniMkoBoi no3BonaioT yBUAeTb [Oprunnuio Kak KpynHbli LeHTp CeBepo-BocToyHoro MpuyepHomopbs,
BKJIIOYEHHDBIN B TOProBble U Ky/bTypHble cBA3M bocnopckoro uwapctea [1; 5, ¢. 3—6]. Ana coBpemeHHOW AHanbl
3TOT NaMATHWUK Ba)XeH He TOJIbKO BO3PacTOM. B HEM BbiparkeHbl LEHHOCTU CO3MAATeNbHOro Tpyaa, obmeHa,
OTKPbITOCTM U 0bLecTBEHHOro NopaaKka. OcobeHHO 3HaYMMO, YTO APEBHUI ropoa HaXoAUTCS He 3a Npeaenamm
AHanbl, a nof eé coBpeMeHHbIMM KBapTanamu. Hactosuwee 6yKBasbHO MOCTPOEHO Hag MPOLJbIM, MO3TOMY
ntoboe HoBOe CTPOUTENBCTBO CTAHOBUTCA BOMPOCOM OTBETCTBEHHOCTU Mepes Hacheanem.

Bmecte ¢ Tem 06pa3 Moprunnuun BbiBAAET MEPBYIO CEPbE3HYIO Npobaemy. AHTUYHOE Hacneaue nerko
NpeBpaTUTb B KPacWBbIA TYPUCTUYECKUIA 3HAK: UCMOJIb30BaTb ApPEeBHEE Ha3BaHWe B BbIBECKAX, peKkname wu
Ha3BaHWUAX KMbIX KOMMNEKCOB, He 0OBACHAA cofepyKaHMA 3Toro ob6pasza. B Takom cnyyae KynbTypHbIA Kog,
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ynpouwaetca Ao 6peHaa. KHurm o6 uctopum AHanbl MOKasbiBaloT Hosiee CAOMKHYI KAapTUHY, F4e ropog,
pasBmBasacs H6narogapa BCTpeye pasHbIX HapoAoB, XO3ANCTBEHHbIX YKAaaoB U KyabTyp [1; 2; 4; 5]. Noatomy
LEeHHOCTb FOprunnumn cocTouT B ONbITE MHOFOBEKOBOFO B3aMMOLENCTBUA U YBAXKEHUU KO BCEM UCTOPUYECKUM
cnoaAm ropogaa.

TaKyto e MHOro3Ha4YHOCTb MMetT Pycckue BopoTa. OHKM ABAAIOTCA COXPaHMBLLEACA YacTbio OCMAHCKOM
KpenocTn KoHua XVIII Beka, HO Ha3BaHWe M Mo3AHelLWan MemMopuanbHaas GYHKUMA CBA3bIBAOT OOBEKT C
PYCCKMMM BOMHaMM, NOTMBWMMK Npu WTypmax AHanol [3; 4]. B 04HOM COOPYKEHUU COEOUHUANCE NaMATb O
BOEHHOM MPOTUBOCTOSAHWUK, NEPEXOAe ropoga B coCcTaB Poccuitckolh nmnepum n cnep, 0CMaHCKOro nepuoga.
KyAbTypHbIN CMbICN BOPOT HeNb3sA CBECTM TO/IbKO K nobene oaHOM CTOpoHbl. WX matepuanbHaa dopma
HAaNOMMHAET, YTO TPaHULbl U NPUHALNENKHOCTb TEPPUTOPUM MEHANUCb, @ COBPEMEHHbIA ropos, BbipoC M3
C/IO’KHOW WCTOPUM KOHTAKTOB M KOHPIMKTOB. M0O3TOMY 3TOT MaMATHUK NepesaéT UEHHOCTU My»KecTBa W
cnyeHusa OTeyecTBy, HO OAHOBPEMEHHO TPeDbYEeT MCTOPUUECKON YECTHOCTU: YBaXKEHWNE K NOABUTY HE A0/MKHO
npeBpaLLaTbCA B CTUPAHME NPeaLecTBYOWEro C/0A KyAbTypbl.

BoeHHble memopwuanbl AHanbl 006pasyloT C/eayloWmMi CMbICIOBOM MNAacT. BeyHblt OroHb, bpaTckue
3axopoHeHua, Annes CnaBbl M cTena «lopof, BOWMHCKOM CNaBbl» 3aKPenaAloT NamMATb O 3aLUMTHUKAX M
ocBoboauTensx ropofa. 34ecb COUMaNbHble LEHHOCTU BblpaxKeHbl OCOHBEHHO ACHO: 3TO AOJr, B3aMMHas
OTBETCTBEHHOCTb, FOTOBHOCTb 3aLMLLATb APYITUX U NPU3HAHWE LeHbl MUPHOM KM3HWU. Cnia TaKMX MecCT CcBA3aHa
He TO/IbKO C aPXMUTEKTYPON. MMeHa Ha NAnTax BO3BPALLAIOT UCTOPUM JIMYHOE U3MEPEHWE, @ BO3/IOXKEHMUA LIBETOB
M BCTPEYM MOKOJIEHUI NpeBpallatoT NamMATHUK B NMPOCTPAHCTBO obuiero aencteua [6; 9, c. 27-31]. be3 3Tux
LEeNcTBuit memopuan noctTeneHHoO CTaHOBUTCA MPUBBIYHOM YacTblo NaHgwadTa, MMMO KOTOPOM MPOXOAAT, He
4YnTan MMEH. 3HAUYUT, COXPAHHOCTb KaMHs eLLé He PaBHA COXPAaHHOCTU MNAMATHU.

MamaATHbIN 3HaK Brnagnmmnpy Agonbdosuuy byasMHCKOMY pacKpblBaeT MEHEE OYEBUAHYIO, HO BaXKHYHO ANA
AHanbl LEHHOCTb OOLWEeCTBEHHOrO CAyXKeHus. Bpay, opraHM3aTop KypOpPTHOro Aena W ropoAcKon ronosa
y4acTBOBaN B MpeBpaLLEHUM HeDONbLWOro MPMMOPCKOTO ropoaa B nedyebHbI KypopT. Ero AeaTenbHOCTb
obbeanHANa MeaMLUMHCKOoEe 3HaHMe, NPeanpPUUMUMBOCTL M 3ab0Ty O PasBUTUKM TEPPUTOPUKN; NMAMATHUK Obln
ycTaHosneH B 1998 roay K ctonetuto KypopTa [4; 7]. B KynbTypHOM Koge ropoga durypa byasnHCKoro osHayvaer,
4yTo Nt06OBL K MaNol POAMHE BbIPAXKaeTcA B CO34aHUMN MNONE3HbIX YUpeXRaeHUN. [1na coBpeMeHHOoM AHanbl 3TOT
CMbIC/1 0OCOBEHHO aKTyasieH: KypopTHaa 3KOHOMMKA Noy4aeT ObOLLEeCTBEHHYIO LLeHHOCTb TOrAa, KOrAa CAyKuT
3[10pOBbIO, JOCTYMHOCTU FOPOLACKON CPeabl U KAYECTBY KU3HU MOCTOAHHbBIX KUTENEN, @ HE TOJIbKO CE30HHOWM
npuobbINK.

MamaATHbIN 3HaK EnnsaseTe KOpbeBHe MMneHKO, N3BECTHOM Kak MaTb Mapus, BBOAMT B TOPOACKYIO MaMATb
JINYHBbIA  HPaBCTBEHHbIM Bblbop. EE KM3Hb Oblia cBA3aHa ¢ AHanoi, nuTepaTypoi, obLLecTBEHHOM
[EeATeNbHOCTBIO, NMOMOLLBIO HYXAAWMMCA U ydyacTnem BO ¢paHuysckom ConpotusneHun. B 1991 roay, K
CTONETUIO CO AHA €€ pOoXAEeHWA, B ropoje YCTaHOBMAM MaMATHbIN 3HAK [8; 11]. 3TOT 06BEKT BblparkaeT
Muaocepame He Kak YyBCTBO, a KaK AelCTBUe, CBA3AHHOE C PUCKOM M OTBETCTBEHHOCTbIO 33 APYroro YesoBeKa.
Pagom c BOEHHbIMW MOHYMEHTAaMM OH paclIMpseT NpeacTaBleHMe O repomMsme: 3alMLaTb YesioBeyeckoe
JOCTOMHCTBO — 3HAYMT cnacaTb nNpeciefyemblX, PasfenATb 4yKyo 60/b M NPUHMMATL MNOCNEACTBUA
cobCcTBEHHOTO BblHOpA.

ConocTtaB/ieHMe 3TUX NaMATHMKOB NMOKA3bIBAET, YTO Ky/IbTYPHbIV KOZ AHanbl CTPOUTCA HE BOKPYF O4HOM
naeun. floprunnus rosopuT o Tpyae, obmeHe U ucTopuyeckom raybuHe; Pycckne BOpoTa — O MY»KECTBE U CI0XKHOM
cyabbe norpaHMYHOro roposa; BOEHHbIE MEMOPUaAbl — O XKepTBe M foare namatu; obpas byasmMHckoro — o
CO3NAATENBHOM CNYKEHUW; NAamMATb O MaTepu MapumM — O COCTPaAaHUM U LLEHHOCTU YENOBEYECKOWN KU3HU.
BmecTe OHM €0343t0T CUCTEMY COLMANbHbIX OpueHTUpoB. O4HAKO B peasbHOM ropoACKOM NPOCTPAHCTBE 3TU
CMbIC/bl CYLLLECTBYIOT HEPAaBHOMEPHO: OAHMN 06bEKTLI BK/OUYEHbI B OPULMNA/BbHBIE LLEPEMOHMUM, APYIUE U3BECTHbI
B OCHOBHOM My3eMHbIM PabOTHMKaM M KpaeBenam, a YacTb BOCMPUHMMAETCA TYPUCTaMM NWb Kak GoH ans
doTorpadumn.
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KopeHb npobnembl HaxoAMTCA B PaspbiBe MeXAy COXpaHeHMem 0O6beKTa U nepegayvent ero 3HayYeHus.
MOKHO OTpecTaBpupoBaTb NAMATHUK, YCTAHOBUTb TabIMUKY M BKAKOYUTb €r0 B SKCKYPCUMOHHbBIN MapLIpyT, HO
3TOro He4,0CTAaTOUHO, EC/IM YE/TOBEK HE MOHMMAET, KaKOe OTHOLLEHWE NPOLLN0E UMEET K €ro COHCTBEHHOM KU3HMN.
KypopTHbI XxapakTep AHanbl YCMAMBAET 3TOT pPaspbiB: 3HAYMTENbHAsA YacTb NOAEN HAxXxoauTcAa B ropoge
BPEMEHHO, @ UCTOPUYECKUI LLEHTP KOHKYPUPYET C pasB/ieKkaTelbHOWN cpenoi. BosHMKaeT cobnasH npeactasuTb
Hacneame 6bICTPO, ApKO M 6e3 npoTuBopednin. Ho ynpowEHHbIM pacckas AuWaeT MaMATHUK [1aBHOrO:
CNocoBHOCTM CTaBUTb BOMPOCHI O LLEeHE Pa3BUTUA, FPaHMLLAX OTBETCTBEHHOCTU, OTHOLUEHUMN K MHOM KyAbType U
BblbOpe YeNoBEKA B KPUTUYECKOMN CUTYaLMMN.

[Ona coxpaHeHWa KynbTYpHOro KoZa Heobxogmm nepexon oT NOKasa OTAe/bHbIX OOHbEKTOB K CBA3SHOMY
paccKasy o ropoze. Takoi maplpyT moxeT 06beanHATb Moprunnuto, Pycckne BopoTa, BOEHHbIE MeEMOpPManbl,
namaTHble 3HaKM ByasMHCKOMy M matepu Mapuu He TOAbKO NO NPUHLMNY 6AM30CTU, HO M MO LLEHHOCTHbIM
Temam. KpaTkune TeKCTbl 1 LMdpoBble MaTePUaNbl AONKHbBI 0OBACHATL BOMPOC, KOTOPbLIA NAMATHWUK 0bpallaeT K
COBPEMEHHOMY Ye/I0BEKY. BaXKHbI LWKOIbHbIE NCCNEA0BAHMA CEMENHOM M TOPOACKOM NaMATK, paboTa ¢ KHUramm
06 AHane, BCTpeYn ¢ KpaeBegamMu, ayaMomMapLLpyTbl M 06CyKAEHME CNOPHbIX CTPaHML, npoworo. Toraa *utenb
WAMN TOCTb FOpPoAa CTAHOBMTCA He NoTpebuTtenem rotoBoro ob6pasa, a y4acTHUKOM ero ocmbicnenus [2; 9, c. 27—
31; 10].

MamATHMKM AHanbl 0OPa3yOT KY/bTYPHbIA KOZ, TOIbKO NPWU YC0BMM, YTO OOLLLECTBO YMEET €ro YnTaTb U
nepepasatb. VX LEHHOCTb 3aK/OYAETCA He B KOIMYECTBE, BO3PACTE UM BHELLHEWN BbIPa3UTENIbHOCTH, A B CBA3U
C MOCTYNKaMM NIIOAEN U ONbITOM PasHbIX 3nox. FlopoacKan NamsATb CTAHOBUTCSA KUBOW, KOr4a APEBHee Hacheaue
BOCMMWTbIBAET OTBETCTBEHHOCTb, BOMHCKUI MeEMOpMaa BO3BPALLAET MMEHA, UCTOPUA KYpOpTa HAaNoOMWMHAET O
CNYXKeHun obuwemy bnary, a cyabba matepn Mapum 3acTaBasieT 3a4yMaTbCA O JIMYHOW OTBETCTBEHHOCTM 33
Apyroro. CoXpaHUTb 3TOT KOA, — 3HAYUT CAeNaTb ero HPaBCTBEHHbIM cObeceHUKOM HaCTOSALLErO.
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AQANTALMA K USMEHEHUIO KTUMATA N YCTOWYMUBOE YNPAB/IEHUE
BOAHbIMU PECYPCAMU B APUAHDbIX 30HAX

AHHOTauuA

B cTtatbe paccmatpumBatoTca npobnembl agantaummn K rnobanbHOMY U3MEHEHUIO KAMMATa U BHeApPeHUs
METO/I0B YCTOMYMBOrO yNpaBaeHUs BOAHbIMW Pecypcamm B YCNOBUAX apuAaHbIX U cybapuaHbix akocuctem. Ha
npumepe pernoHa LeHTpanbHOM A3MM UCCAeayrOTCA FMAPOSOTMYECKME PUCKKU, BbI3BaHHbIE MOTEM/IEHUEM
KNMMaTa, YCUIEHMEM apUAHOCTM U AedUUUTOM MNOBEPXHOCTHbIX BOA. AHanu3upyloTcs Bogocbeperatouime
rMMAPOTEXHUYECKME TEXHONOMMU, METOAbl LUPPOBOrO MOHUTOPUHIA OPOLLEHUA, PELMPKYAALMA KONNEKTOPHO-
OPEeHaXHbIX Bog M PuTOMennopaTusHble cTpatermn 6opbbbl € onycTbiHMBaHMEM. [peanoXKeHsbl
MEMKCEKTOPA/IbHbIE PEKOMEHAAUMN Mo obecrneyeHUo BOAHOM U 3KONOTMYecKol 6e30macHOCTM B apUAaHbIX
30Hax.

Kntouesble cnosa:
apuaHble 30Hbl, UBMEHEHNe KAnmaTa, yCToOMYMBOe yrnpaB/ieHMe BOAHbIMM pecypcaMu, Bogocbeperatoume
TEXHONOMK, KaneabHOe OpoLLEeHMe, 3Koornyeckan 6e3onacHoCTb.

B XXI Beke rnobanbHoe M3MEHEHME KAMMaTa NPeBpPaTUAOCh B OANH U3 Hanbonee KPUTUYECKMX BbI3OBOB
AR YCTOMYMBOrO COLMaNbHO-SKOHOMMYECKOrO PasBUTMA W 3KOIOTMYECKON CTabubHOCTM YenoBevecTsa.
Hanbonee ocTpo HeraTMBHbIE MOCAEACTBMA KAUMATUYECKUX CABUIOB MPOABAAIOTCA B apUAHbIX U cybapuaHbIx
perMoHax nAaHeTbl, XapaKTEPU3YIOWMXCA ecTecTBeHHbIM AedUUMTOM aTMOCPEPHbIX OCaZLKOB, BbICOKMM
YPOBHEM MCMapAeMoCTM M OrPaHUYEHHOCTbIO BO306HOBAAEMbIX MCTOYHMKOB MPecHol Boabl. B ycnosusax
YCKOPAIOLLErOCA NOBbILEHNA CPeAHEr0A0BbIX TEMNEPATYP, YYalLeHUA SKCTPEMa IbHbIX 3aCyX, Taf0-1e4HNKOBOM
Aerpajgaumm pedHbix 6acceliHOB M CHUMKEHMA 0bbema CTOKA rNaBHbIX TPAHCTPAHMYHbIX apTepuii apuaHble
TEPPUTOPUN CTAZIKMBAIOTCA C HaApacTalOWMM PUCKOM Ae3epTuduKaumm (OnycTbiHMBAHUA), gerpajauuu
NMOYBEHHOTO MOKPOBA W MCTOLEHMA MOA3EMHbIX BOAOHOCHbLIX FOPWM3OHTOB. B CBA3M C 3TMM pa3paboTka u
BHeApeHne 3GDEKTUBHbIX afanTaUMOHHbIX CTPaTernin, a Tak:Ke nepexos K yCTOMYMBOMY MHTErpUpOBaHHOMY
ynpaBfeHuo BogHbIMK pecypcamu (MYBP) cTaHOBATCA rocyZapCTBEHHbIM MpUoOpUTETOM Ans obecneyeHus
NPOA0BONLCTBEHHOM, 3KONOMMYECKOW M HauMOoHaNbHOM 6e30nacHOCTY.

MHTerpupoBaHHoe yrnpaB/ieHne BoAHbIMU PECYPCamMmM B apUAHBIX YCIOBUAX OMMUPAETCA Ha KOMMNEKCHbIN,
MeXKCEKTOPasIbHbIM Noaxos, 06beaUHSAIOWMI COBPEMEHHbIE TMAPOTEXHUYECKME MHHOBALMM, 3KONOTUUYECKUI
MOHMWTOPUHT U paLMOHanbHOEe BOAOMOAb30BaHWE B arpapHOM ceKTope. [oCKobKY opolaemoe 3emneaenne
BbICTYNaeT OCHOBHbIM NOTpebuTenem NpecHoi Boabl B apuAHbIX PerMoHax (Ha 4010 KOTOPOro NpUMxoamuTca Ao
85-90% obuero Boao3abopa), K/OYEBbIM BEKTOPOM ajanTaumu fAsasetcs raybokasa moaepHusauus
nppUrauMoHHon nHdpacTpyKTypbl. Mepexos oT TpaanLMOHHOIO NOBEPXHOCTHOTO 3aTOMN/IEHNA YEKOB U OTKPbITbIX
3eM/IAHBIX KaHaNoB K 3aKpbiTbiM TpybonpoBogam, 06AMLOBaHHLIM MarucTpasbHbIM KaHanam, cucTemam
KanesibHoro, cybnoBepxHOCTHOrO U MEeNKOAMUCMNEePCHOMO AOMKAEBAHWUA NO3BOAAET COKPATUTL GUNLTPALLMOHHbIE
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notepu Boabl Ha 30-50%. Kpome TOro, BHeApeEHME aBTOMATU3MPOBAHHbLIX cuctem UMPOBOro yyeta
BOAONOAaYM, AaTYMKOB BAXKHOCTU MOYBbI U CMYTHUKOBOrO AMCTaHUMOHHOrO 30HAMpoBaHMA 3emau (O33)
obecneumBaeT TOYHOE [03MPOBaHME MOJIMBOB B COOTBETCTBMWM C aKTyaNbHbIMU  GU3MONOTUYECKMMU
NoTpebHOCTAMM CENbCKOXO3ANCTBEHHDbIX KYNbTYP.

Ba*KHbIM HanpaBAeHMEM afanTaLMn BbICTYMAET TaKXKe AMBEPCUPUKALMA NCTOYHUKOB BOAOCHAOKEHUA U
NOBTOPHOE MCMO/Ib30BaHWe HETPAAULIMOHHbBIX BOAHbIX PecypcoB. B apuMAaHbIX 30Hax cTpaTernyeckoe sHaveHue
NpUobpPeTatoT TEXHOIOMMU ONPECHEHMA COMIOHOBATbIX NOA3EMHbIX BOA, OYMUCTKA M NOBTOPHOE MCMOAb30BaHME
KONNEKTOPHO-APEHAXKHbBIX W OYULLEHHbIX KOMMYHaNbHO-ObITOBbIX CTOYHbIX BOA, AN1A TEXHUYECKUX W
arposiecomeIMopaTmMBHbIX HYXA. [apannenbHo C rMOapOTEXHUYECKUMU MepamM KPUTUYECKYHD PoJib UrpatoT
buTOMENIMOPATUBHBIE N  arpoO3KOJIOTMYECKME CTpaTerMm: Cco3daHue 3alMTHbIX J1eCOMONOC, 3aKpeneHune
NoOABUMKHbIX MECKOB rasopuTHOM pPacTUTENbHOCTbIO (TAaKOW KaK caKcays, 4epKes, KaHAbIM) M BHeapeHue
3aCyXOYCTOMYMBbIX, COIEYCTOMYMBBIX COPTOB CE/IbCKOXO3ANCTBEHHbIX KyAbTyp. [aHHble mMepbl CnocobCTByOT
CHUKEHMIO BETPOBOM 3p03MM NOYB, Y/IYHLLIEHMIO MUKPOKANMMATA M COXPAHEHWIO MOYBEHHOW BAaru.

B 3aKntoueHne cnegyeT NoAYEePKHYTb, YTO FAPMOHMYHOE COMETaHME MHHOBALMOHHbIX BogoCHeperatoLLmx
TEXHONIOTUIM, HAYy4HO 0BOCHOBAHHOIO arPO3KO0rMYECKOro NAAHUPOBAHUA N YKPENAeHUA BOLOXO3AMNCTBEHHbIX
WHCTUTYTOB COCTaB/IAET OCHOBY K/IMMaTUYECKOM YCTOMYMBOCTM apuaHbIX TeppuTopuid. B nocneayrowmx pasgenax
CTaTbk OyAyT AeTanbHO MPOAHAIM3MPOBAHbI MaTeEMATUYECKME MoLenn 6anaHca NoA3eMHbIX BOZ, OLLEHEHbI
nokasaTenu 3¢pPeKTUBHOCTM KanesibHOro OPOLLEHMA U NPeACcTaBAeHbl PEKOMEHAALUM NO COBEPLLUEHCTBOBAHUIO
HOPMaTUBHO-MNPaBOBOM 6a3bl BOAOMO/Ib30BAHUA.
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«BbICOKOTrOpHbI reodpusmdecknin MHCTUTYT», KBP, . Hanbumk
Oraposa A.C.
depepanbHOe rocyaapcTBeHHOE BIOAKETHOE yupexRaeHne
«BblCOKOTOpHbI reodpusnyecknin MHCTUTYT», KBP, r. Hanbumk

CE3OHHAA USMEHYUBOCTb COAEPXAHUA 3ATPA3SHAIOLLUX BELLECTB
B PEKAX LEHTPAJ/IbHOIO KABKA3A

AHHOTauuA
Hanbonee pacnpocTpaHeHHbIMM 3arpPA3HUTENAMM NOBEPXHOCTHbLIX BOA AB/IAKTCA COEAMHEHUA TAMKEbIX
meTannos. Bogoembl M BOAOTOKM UCMLITLIBAIOT 3HAYUTEIbHYIO aHTPOMNOreHHYH Harpy3sKy, KOTopasa BblparkaeTca
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B MOCTYMJIEHUWN 3ArPA3HEHHbIX CTOYHbIX BOA, W3 PaA3/IMYHbIX WMCTOYHWKOB. TAXKesble MeTasn/bl, OCTaBafACb
TOKCUYHBbIMWU AaKe B C/Nef0BbIX KO/MMYECTBAX, OKA3blBAKOT HEraTMBHoe BAWAHWE HAa BOZAHbIE IKOCUCTEMBI U
opraHusm yenoBeKa. B Boay usydaembix pek (bakcaH, Manka, TepeK, HanbuuK, YpBaHb B cpeaHeM U HUKHEM
TEeYeHMM) 3a CYET BbIBETPMBAHUA FOPHbIX MOPOL MNOCTYNAOT Pa3HOPOAHbIE METaIOCOAEPKALLME COEANHEHUA.
NCTOYHMKOM NOCTYNAEHMA MUHepanbHbiX GOpM as3oTa B BOAYy PeK ABAAKTCA CMbIBbl ObITOBbIX CBAJOK,
NMPOMbILI/JIEHHbIE CTOKM C MPeanpUATUA NUeBon npombiwneHHocTn, A3C U depmepckux xo3ancts. Lienbto
[AHHOro mUcciefoBaHUA ABNAETCA MPOCTPAHCTBEHHO-BPEMEHHaA U3MEHYMBOCTb COAEPrKAHUA 3arpA3HAILLMX
BELLEeCTB B BOAE 1eAHMKOBbIX PEK U TPYHTOBOTO NUTaHuA LleHTpanbHoro KaBkasa c yueTom BANAHUA TEXHOTEHHbIX
W NPUPOAHbIX NCTOYHNKOB 3arpA3HEHUA.

KntoueBble cnosa:
PEKM, 3arpA3HEHHOCTb, KOHLUEHTPALUMA, COegMHEHNA TAXKENbIX METANN0B,
HeopraHM4yeckne coeanHeHuA asoTa.

Taxenble meTannbl — WMPOKO PacnpOCTPaHEHHble NPOMbIWAEHHbIE 3arpAsHUTenn. B Bogoembl OHM
MOCTyNatoT U3 eCTECTBEHHbIX UCTOYHMKOB (FOPHbIX MOPOA, MOBEPXHOCTHbLIX CI0EB NOYBbI M MOA3EMHbIX BOA), A
TaK¥e CO CTOYHbIMW BOAAMM MHOTUX NPOMbILAEHHbIX NPeanpuaATUA. TAaxKenble MeTan/bl KaK MUKPO3/IEMEHTbI
NOCTOAHHO BCTPEYAlOTCA B eCTeCTBEHHbIX Bogoemax. CoaepiKaHue HUTPUTOB U aMMOHUA ABAAETCA BaXKHbIM
noKasaTesNeM XMMMUYECKOrO COCTaBa BOA, pPeK, BOAA KOTOPbIX MCMO/b3YIOTCA NP NPOBEAEHUN 3KOIOTMMYECKOM
OUEHKU 1 HOPMUPOBAHMKN KayecTBa NPUPOAHbIX BOA,.

O6beKTOM JAaHHOIO UCCNeaoBaHMA ABNSAUCL peKkM bakcaH, Masnka, Tepek, Hanb4mK, YpBaHb.

UcTokm pek bakcaH, MankKa, Tepek pacnonoxeHbl B iegHnKax FnasHoro KaBkasckoro n bokoBoro xpebTos.
NcTtok p. Hanbumk Haxogutca Ha CeBepHOm cKknoHe Ckanuctoro xpebta u npeactaBnser cobolit poAaHMK,
PacnoNOXKEeHHbIN Ha BbicoTe 2660 m Hag yposHem mopA. [JonvHa p. YpBaHb pacrnosioeHa Ha NpearopHom
paBHUHe. Havyano peku HaxoamnTca Ha BbicoTe 580 meTpoB Ha4 ypoBHEM MOPA.

OT6op npob BOAbI NPOBOAM/ICA Ha KaXKaoM peKe B ABYX NOCTOAHHbIX cTBOpax. CTBOp | A4nA KarKaon peku
pacnonaranca B NpearopHoi 3oHe (cpesHee TeyeHue), a cTBop Il - B paBHUHHOM YacTu (HUXKHee TeyeHue).
OT60pbI NP6 BoAbI NpoBeaeHbl 7 pa3 (B 3MMHIO MeXKeHb, BO BPeMsA NON0BOAbS — Ha Noagbeme, NuKe 1 cnage;
BO BpPems SIETHEN MEKEHU — MPU HaMMeHbLUEM PaCcXOoe U NPOXOXKAEHUM A0KAEBOro NaBoAKa U OCEHbIO). 3a
paccmaTtpuBaemsbiii nepuog, (2021r.) 6bi10 oTobpaHo 154 npob soab!.

MNpn otbope npob o¢uKcMpoBann Bpems, TeMnepaTypy BO3AyXa W BOAbl, MPO3PAYHOCTb BOAbI,
MUHepaamsaumto. Npobbl 0oT6MPaNM B NOANITUIEHOBLIE EMKOCTU U XPaHUIM B XON0AUNbHUKE NPU TeMnepaType
ot +2 po +50 C.

KoHueHTpaLmm pacTBOpeHHbIX GOpPM COEANHEHUIN TAXKENbIX METANN0B ONpesensinm MeTogoM aTOMHO-
abcopbumoHHo cnekTpockonumu (AAC) ¢ NpMMEHEHMEM 3/1IEKTPOTEPMUYECKON aTOMM3ALUKN C UCNOIb30BAaHNEM
cnektpometpa «MFA-915M» [1]. KOHUEHTpauuilo WMOHOB aMMOHWUS onpeaenann MnoTeHUMOMETPUYECKUM
MeTOAO0M C UCMNO/Ib30BAaHNMEM MOHOCENEKTUBHOMO 3/1EKTPoAa C TBepaon membpaHoii. B KayecTBe anekTposa
CpaBHeHUsA NCNo/sb30Banca xnopua-cepebpaHbIi 3N1IeKTpoa,. HuTtputHble WOHbI onpeaenanu
CNEeKTPOPOTOMETPUYECKMM METOLOM [2].

Lenbto paHHOro uccnefoBaHUA ABNAETCA CE30HHAA N3MEHUYMBOCTb COAEPKAHUA 3arpA3HAOLLNX BeLecTB
B BOAe NeAHWKOBbIX PeK U rPyHTOBOro nuTaHuA LleHTpanbHoro KaBkasa Cc y4eTOm BAMAHUA TEXHOTEHHbIX U
NPUPOAHbLIX UCTOYHUKOB 3arpA3HEHUA.

OueHKa ce30HHOM M3MEHUYMBOCTU PACCMOTPEHA A1A TeX 3arPA3HAIOLLMX BELLECTB KOHLLEHTPALLMN, KOTOPbIX
npesbiwatoT MNAK Ha npumepe neaHUKOBbLIX peK bakcaH, Manka, TepeK U peK rpyHTOBOro NnUTaHmMA Hanbumk um
YpBaHb.
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PucyHok 1 — Ce30HHbIe KOHLEHTPaLUUM MapraHua u moinbaeHa B cpeaHemM TedeHmn pek B 2021r.

PucyHOK 2 — Ce30HHbIe KOHLLeHTpaLun mapraHua n moanbaeHa
B HUXXHEM TedyeHun pek B 2021 r.

Mpu aHanM3e Ce30HHOM U3MEHUYMBOCTM KOHLEHTPaUWi coefuHeHUn moambaeHa n mapraHua (puc.1-2)
BbIAB/IEHO, YTO B /IeTHEE MO/0BOAbE 3TV MOKa3aTeNM B OCHOBHOM MmetloT 6o/see HU3KME 3HAYeHMUs, Yem B
3UMHIOI0 MEXKEHb, KaK B CpeHEM TeUEHUW PEeK, TaK U B HUXKHEM. PerynapHble npesbiwenus NAK no HUTpUTHomy
M aMMOHWIHOMY MOHam HabaloaaloTcA B BOAE MOYTM BCEX PEK, HO KaKoW-1mbo 3aKOHOMEPHOCTM He
obHapyKeHo (puc.3-4)
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PucyHok 3 — Ce30HHbIEe KOHLEHTPaLMM aMMOHUNHOTO U HUTPUTHOIO MOHOB B CpeaHEM TedeHun pek B 2021 r.

PucyHoK 4 — Ce30HHbIe KOHLEHTPaLMM aMMOHUMNHOIO U HUTPUTHOTO MOHOB
B HUXXHEM TedyeHun pek B 2021 r.

TakmMm obpa3om, BbiABAEHO, YTO B /IETHEE MOJIOBOAbE YPOBHU COAEPKaHUA COeAMHEHWN MeTansoB B
OCHOBHOM MMetOT 60/s1ee HU3KME 3HAYEHUS, YEM B 3MMHIOID MEXKEHb, KaK B CpeaHeM TeyeHUU pek, Tak U B
HUXHeM. o HeopraHMYeCKUM CoeIMHEHUAM a30Ta KaKon-1M60 3aKOHOMEPHOCTU He 0BHapyXKeHo.

CNUCOK UCNOb30BaHHOW UTepaTypbl:

1. NHA © 14.1:2.253-09 (MO01-46-2013) KonnuyecTBEHHbI XMMUYECKUA aHann3 Bogd. MeTogumKa usmepeHui
maccoBoi KoHueHTpauun Al, Ba, Be, V, Fe, Cd, Co, Li, Mn, Cu, Mo, As, Ni, Sn, Pb, Se, Sr, Ti, Cr, Zn B npobax
NPUPOAHbBIX M CTOYHbIX BOJ, AaTOMHO-abCOPOUMOHHBIM METOAOM C 3/IeKTPOTEPMUYECKOM aTomu3aumen c
MCNONb30BaHMEM aTOMHO-abcopbLUMOHHOro cnekTpomeTpa moamduraumnii MrA-915, MrA-915m, MraA-91sMA4
- M., 2009. 36 c.
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2. YHUOUUMPOBAHHbIE MeToAbl MOHUTOpPUHra GOHOBOro 3arpasHeHusa npupoaHoi cpeabl / Mog pea. .4.
PosuHckoro. — M.: 'mapomeTteomnsaat, 1986. — 90 c.
3. [bayeHKo B.B. Neoxumua n oueHKa coctoaHua naHawadros CeBepHoro KaBkasa: Anc. AoK. reorpad. HayK:
25.00.23. HoBopoccuitck, 2004. 326 c.

© Atabuea ®.A,, Otaposa A.C., 2026

YAK 502.51
ATtabuesa ®.A,,
KaHAMAAT XMMUYECKUX HayK
depnepanbHOe rocyapcTBEHHOE BIOAKETHOE YUpeXKAeH e
«BbICOKOTrOpHbIN reoPpUsnYecKmii MIHCTUTYT?,
KBP, r. Hanbuuk
Oraposa A.C.
depepanbHOe rocysapcTBeHHOE BIOAKETHOE YUpeKaeHne
«BbICOKOropHbIN reoGU3NYECKUIN UHCTUTYTY,
KBP, r. Hanbumk

3ATPA3HAIOLLME BELLLECTBA B BOJAE NPUTOKOB BACCEMHA P. TEPEK

AHHOTauuA

Lenbto gaHHOM paboTbl ABNSETCS OLEeHKa ocobeHHocTel Boapl pek baccerHa p. Tepek (Hanbuwuk,
LWanywka, KypKyKuH) No cofepiKaHUIo PacTBOPEHHbIX GOPM COEANHEHUI TAXKENbIX METANNIOB U MUHEPAIbHbIX
¢dopm asoTa. B cTaumoHapHbIX ycnoBuax B O0TobpaHHbIX Npobax BoAbl pek KypKRyxuH, Lanywka, Hanbuuk,
JleckeH aTOMHO-abCcOPOUMOHHBIM METOAOM C WCMNO/SIb30BAHMEM CMEKTPOMETPA C 3/IEKTPOTEPMMUYECKOMN
atomusaumen «MIA-915M» onpeaenieHbl KOHUEHTPALUM PacTBOPEHHbIX dopm coeanHeHuin Cr, Ni, Mo, Mn, Zn,
Pb, Ag, Cu, Cd. KoHLeHTpaLMIO HUTPATHbIX MOHOB U MOHOB aMMOHUA ONPeLenssv NOTEHLNOMETPUYECKUM
METOA0M C MCNO/Ib30BAaHMEM MOHOCENEKTUBHbBIX 3/IEKTPOLOB C TBEPAOM MembpaHoli. B KauecTBe aneKkTpoaa
CpaBHeHusA MCnosib3oBasaca  xJopua-cepebpsHbli 3/IeKTpOS, HuTpuTHblE WOHbI  onpeaensanv
CNEeKTPOPOTOMETPUYECKUM METOAOM. [JaHHble NO/Ily4eHbl B XO4e NOJIEBbIX MCCAEeA0BaHUIA, NpoBeaeHHbIx B 2024
roay. MpoBeaeH aHaNM3 YPOBHA COAeprKaHMA coeanHEHNN TaxKenblx meTannos Cr, Ni, Mo, Mn, Zn, Pb, V, Cd, Cu
M HeopraHMyecknx coegmHeHnin asota NO2-, NO3-, NH4+, B Boge pek bacceiHa p. Tepek (KypKyxuH, LLanywKa,
Hanbuuk, JleckeH) ¢ npeobnagaHuem rpyHTOBOTO NMUTAHUS.

KnioueBble cnosa:

peKun, 3arpA3HEHHOCTb, KOHUEHTPaLKA, COeANHEHMA TAXKENbIX METaNN0B, HeOpraHM4yeckne coegmMHeHna asoTa.

TAxENble MeTaNNbl B NOBEPXHOCTHbIX BOAAX — CepbE3HasA 3K00rMyeckas npobaema, NOCKONbKY OHU He
pa3pyLlaoTcs, a AUlb NepepacnpenenatoTca MexKay KOMMOHEHTamMu BOAOEMa, HaKanaAMBasaCb B AOHHbLIX
OT/IOKEHMAX U Nonagaa B nuuiesble Uenu. VX npucyTCTBUE MOMKET ObiTb KaK pe3y/nbTaTOM eCTeCTBEHHbIX
npoLeccos, Tak U CNeAcTBMEM aHTPOMOreHHOro BO3AeNCTBUA. YPOBEHb COAEp)KaHMUA TAXeNbiX MeTannoB B
NOBEPXHOCTHbIX BOAAX PEK C NpeobiagaHnem rpyHTOBOro NUTAHUS U3y4yeH HeA0CTaTOYHO B OT/IMYME OT peK ¢
npeobnagaHnem negHuKosoro nutaHua [1]. Lenvto gaHHOM paboTbl ABAsieTCA oleHKa 0cobeHHOCTen BOAb! PeK
6acceliHa p. Tepek (KypkyxuH, LLlanywka, Hanbuuk, JleckeH) no coaepskaHuo pacTBOPEHHbIX GOPM COeINHEHNIA
TAMKENbIX METAN/IOB U HEOPraHNYECKMX COeANHEHUNI a30Ta.
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OT6op npob BoAbl NPOBOANICS B MOCTOAHHbIX CTBOPax (Tabavua 1).

Tabnmua 1
MepeyeHb NyHKTOB 0T6oOpa Npob Boabl peK LieHTpanbHoro KaBkasa, 2024 rog,
BoaHbI PacctoaHune c.u., B.A,. MyHKT oT6Opa MecTtononoxeHue
06bekT, (anvHa) OT UCTOKa, KM cTBOpaA
1 2 3 4 5
p. KypKyXuH 40 43.775639 c. Kyba—Taba 0,2 Km BblWwe cena
(65 Km) 43.424446
64 43.806146 c. Kaparau 0,5 Km po ycTbA
43.751889
p. Wanywka 20 43.513969 c. Wanywka HanpoTuMB cena
(44 km) 43.555728
34 43.56038543.700786 noct AMNC, cagpbl MOCT Mo Tpacce
p. Hanbumk 30 43.464673 r. Hanbumk MKp-H [JONMHCK
(45 km) 43.595142
43 43.503528 c. HaptaH 0,5 Km po ycTbA
43.682406
p. JleckeH 38 43.37394143.954478 c. JleckeH HanpoTuMB cena
(61 km)
61 43.496389 CT. AneKkcaHapoBcKan noc/se cTaHuubl
44.065278

B cTtauMoHapHbIX ycnoBusax B oTobpaHHbIX Npobax Boapl pek Hanbuuk, Wanywka, KypKy»uH, JleckeH
aTOMHO-abcopbLMOHHBIM METOA0M C MCNONb30BaHMEM CNEKTPOMETPA C 3NEKTPOTEPMUYECKON aTOMM3ALMNEN
«Ml'A-915M» onpeaeneHbl KOHUEHTPALUMKU pacTBOPEHHbIX dopm coeanHennin Cr, Ni, Mo, Mn, Zn, Pb, Ag, Cu, Cd
[2]. KOHUEHTpaUMIO HUTPATHBLIX MOHOB U MOHOB aMMOHMA oNpeaesnann NoTEHUMOMETPUYECKMM METOA0M C
MCNONb30BaHUEM MOHOCENEKTUBHbIX 3N1EKTPOAOB C TBEPAOM MeMmbpaHoin. B KayecTBe 3/1eKTpoga CPaBHEHMS
MCNONb30BaNCA XNopPUA-cepebpaHbIiN aneKkTpod. HUTPUTHbIE MOHbI ONpeaenann cnekTPopoTOMETPUYECKUM
meTozom [3]. laHHble nonyyeHbl B Xo4e NOJIEBbIX UCCIeL0BaHNM, NpoBeaeHHbIX B 2024 roay.

Pe3ynbTaTbl M3MepeHW B BMAE CPeAHUX 3HAYEHUM W OMana3oHOB KoJiebaHUM KOHLUEHTpauuin
3arpAsHAIOLWMX BELLECTB B BOAE pekK npuBedeHbl B Tabauue 2.

Tabanya 2
CpeaHue 3HaYEHUA KOHLLEHTPALMIN 3arpAa3HAIOLLNX BELWECTB U UX AMana3oHbl B BOAE pek ¢ npeobnagaHmem
rPYHTOBOrO NUTAHUA B CpeaHEM M HUXKHeM TedeHun B 2024 roay

MokasaTenb CpepHee TeyeHue HuxxHee TeyeHne naK
Xcp | Xmin-Xmax Xcp | Xmin-Xmax
p. Hanbumk

Cr, MmKr/am3 0,56 0,16-0,97 0,65 0,09-1,83 20, mkr/am3
Ni, mkr/am3 2,16 0,58-6,86 3,64 0,45-11,54 10, mKkr/gm3
Mo, mkr/gm3 1,44 0,32-4,49 2,31 0,55-4,05 1, mKkr/am3
Mn, mkr/gm3 10,76 4,84-26,61 13,46 7,06-23,02 10, mkr/gm3
Zn, mKkr/am3 1,18 0,89-1,69 1,81 0,74-3,11 10, mkr/gm3
Pb, mkr/om3 2,23 1,41-3,62 3,13 0,93-5,3 6, MKr/om3
Ag, MKr/am3 0,31 0,18-3,60 0,32 0,06-0,50 -

Cu, MKr/gm3 1,55 0,49-2,93 2,41 0,71-3,71 1, mKkr/om3
Cd, mkr/pm3 0,11 0,02-0,43 0,08 0,05-0,14 1, mKkr/om3
NO2-, mr/om3 0,05 0,036-0,081 0,05 0,021-0,073 0,08, mr/om3
NO3-, mr/gm3 32,31 29,10-49,0 37,94 25,4-43,6 40, mr/om3
NH4+, mr/am3 0,33 0,18-0,90 0,37 0,12-0,79 0,5, mr/am3

p. JleckeH

Cr, MKr/gm3 0,30 0,28-0,92 0,39 0,18-1,19 20, mkr/am3
Ni, mKr/om3 1,65 0,46-5,60 2,20 1,03-4,05 10, mkr/gm3
Mo, mKr/gm3 0,98 0,32-3,09 2,57 0,62-8,05 1, mKkr/om3
Mn, mkr/gm3 10,23 3,77-29,90 7,66 5,76-23,10 10, mkr/gm3
Zn, mKr/am3 1,56 0,64-3,61 2,18 0,995-6,995 10, mkr/gm3
Pb, mkr/am3 3,02 1,8-5,61 1,92 1,56-3,05 6, MKr/om3
Ag, MKr/am3 0,25 0,15-0,69 0,31 0,37-0,61 -
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MokasaTenb CpegHee TeyeHue HuxxHee TeueHne naKk
Xcp Xmin-Xmax Xcp Xmin-Xmax
Cu, MmKkr/gm3 1,61 0,75-2,99 1,81 0,84-4,30 1, mKkr/am3
Cd, mkr/gm3 0,09 0,005-0,32 0,07 0,07-0,16 1, mKkr/am3
NO2-, mr/om3 1,86 0,02-12,90 0,02 0,017-0,029 0,08, mr/om3
NO3-, mr/om3 19,87 0,03-43,60 8,25 6,51-14,75 40, mr/am3
NH4+, mr/am3 0,11 0,10-0,20 0,20 0,18-0,42 0,5, mr/am3
p. Wanywka

Cr, MKr/am3 0,70 0,34-1,08 0,66 0,13-1,55 20, mKr/am3
Ni, mkr/am3 3,12 1,74-9,44 4,02 0,6-8,35 10, mkr/gm3
Mo, mkr/gm3 1,77 0,30-7,59 2,56 0,47-5,17 1, mKkr/am3
Mn, mkr/gm3 9,11 2,06-19,83 20,59 7,82-74,24 10, mkr/gm3
Zn, mKkr/am3 2,24 1,23-5,22 1,85 0,86-3,15 10, mkr/gm3
Pb, mkr/am3 2,72 0,8-5,55 3,58 1,26-6,50 6, MKr/om3
Ag, MKr/am3 0,42 0,17-0,76 0,42 0,39-0,63 -

Cu, MKr/gm3 2,90 1,32-6,17 3,01 0,49-6,60 1, mKkr/om3
Cd, mkr/gm3 0,13 0,04-0,23 0,09 0,02-0,17 1, mKkr/am3
NO2-, mr/om3 0,03 0,02-0,03 0,05 0,029-0,063 0,08, mr/om3
NO3-, mr/om3 39,80 12,9-86,0 29,08 12,9-67,0 40, mr/am3
NH4+, mr/am3 0,14 0,13-0,23 0,46 0,12-0,62 0,5, mr/am3

p. KypKyKuH

Cr, MKr/am3 0,97 0,30-2,29 1,04 0,39-3,32 20, mkr/am3

Ni, mKkr/om3 3,90 1,68-8,71 2,35 0,41-6,85 10, mkr/gm3
Mo, mkr/gm3 4,64 0,75-5,02 4,90 2,84-6,93 1, mKkr/om3
Mn, mkr/gm3 42,49 24,16-68,27 14,53 6,27-21,25 10, mkr/gm3
Zn, mKkr/am3 1,63 1,05-2,69 1,89 0,72-3,71 10, mkr/gm3
Pb, mkr/am3 2,52 0,20-3,55 2,15 1,15-3,69 6, MKr/om3
Ag, MKr/am3 0,29 0,13-0,42 0,38 0,23-0,57 -

Cu, MKr/gm3 2,70 0,67-5,55 2,46 0,75-7,19 1, mKkr/om3
Cd, mkr/gm3 0,06 0,01-0,095 0,08 0,02-0,19 1, mKkr/om3
NO2-, mr/gm3 0,56 0,07-1,12 0,62 0,019-0,086 0,08, mr/om3
NO3-, mr/om3 50,40 16,90-98,40 60,63 19,34-134,0 40, mr/am3
NH4+, mr/am3 2,38 0,23-4,52 0,44 0,14-0,96 0,5, mr/am3

Kak cnegyer v3 Tabavubl 2 MaAKCMMaNbHble 3HAYEHUA CpegHMX KOHUEHTpauui B BoAe pek C
npeobaagaHMem rpPyHTOBOro NUTAaHWA OOHapyKeHbl: MoamnbaeHa M mapraHua B Boge p. KypryxuH 4,64
MKr/am3u 42,49 mKkr/am3 cooTtseTtcTeeHHo; meau 3,01 mkr/am3 8 Boae p. LLanyuwika.

3a 2024 roa B BOAE PeK MaKCMMa/ibHOE 3HaYeHMEe KOHLLeHTPaLUUM HUTPUTHbIX noHos 1,86 mr/am3 (23,3
MAKpx) oTmeyeHo B BoAe p. J/leckeH; aMMOHWIMHbIX MoHOB 2,93 mr/am3 (5,9 NAKpx) 1 2,38 mr/am3 (4,76 NAKpx)
B BoAe peK YpBaHb U KypKy*KWH COOTBETCTBEHHO.

KoHueHTpauma HUTpaTHbIX MOHOB B BOAE PEeK 3a UCCAefyemMbli rof, HaXoAUTCA B npegenax HoOpMmbl, 3a
UCKNtoYeHnem peK YpBaHb U KypkyuH MK, KOTopbIx cOCTaBUA0 cooTBeTcTBEHHO 1,2 1 1,5.

B HacceliHax peK UCTOYHMKOM MOCTYMN/IEHUA HEOPraHUYECKUX COEAUHEHWA a30Ta ABAAKOTCA CMbIBbI C
6bITOBbIX CBasIOK, PEPMEPCKMX XO3ANCTB M COPOCbI CTOYHbIX BOA. B ocHOBHOM HabntogaeTca TeHAeHUMs
YBE/IMYEHUA KOHLEHTPAUMI COeANHEHMI a30Ta BHM3 NO TeYeHMo peK. [na nccneayembix pek 6acceiiHa Tepek
cpefHWe KOHLEHTPaLMK CoOeANHEHUIA MapraHLa, MoanMbaeHa U meay NPeBbIWatoT eguHble obwedenepanbHble
HopMaTUBbI KayecTBa Boabl (MAKpx).

Cnu1COK UCNONb30BaAHHOMN INTEepaTypbl:

1.Atabuesa @.A., OtapoBa A.C. MpocTpaHCTBEHHO-BPEMEHHAA U3MEHYMBOCTb YPOBHA COAEPHKAHUA TAMKENbIX
MeTannoB B pekax LleHTpanbHoro Kaekasa // MexayHapoAHbI Hay4YHblIl *KypHan MHHOBaLMOHHan HayKa. 2023.
Ne 10-2. C. 82-86. ISSN 2410-6070.
2. MeToaMKa BbINOAHEHUS U3MEPEHMIN MACCOBbIX KOHLeHTpauwmit Al, Ba, Be, V, Fe, Cd, Co, Li, Mn, Cu, Mo, As, Ni,
Sn, Pb, Se, Sr, Ti, Cr, Zn B NPUPOAHbIX U CTOYHbIX BOAAX METOAOM aTOMHO-abcopbUMOHHOM CNEKTPOCKONUM C
MCMNO/Ib30BaHMEM aTOMHO-abCcoOPOUNOHHOIO CNEKTPOMETPA C SNEKTPOTEPMUYECKON aToMm3auneit « MITA-915». —
M., 2009. 36 c.
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3.YHUdUUMpPOBaHHbIE METOAbl MOHUTOPMHra GOHOBOro 3arpasHeHWa npupoaHoi cpeapl / Mog pea. &.A.
PosuHckoro. — M.: 'mapomeTteomnsaat, 1986. — 90 c.
© Atabuesa ®.A., Otaposa A.C., 2026
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Meparornyeckasa cpegHAs NpodeccMoHanbHas WKoaa umeHn bepabimyxamesa AHHaeBa

MNPOBJIEMbl COXPAHEHUA BUOJTOTUYECKOIO PASHOOBPA3UA U SKOJIOTUMYECKOIO
MOHUTOPWUHIA MECTHOW ®/10PbI

AHHOTauuA

B crTatbe aHanM3MpylOTCA aKTyasibHble npobsembl coxpaHeHus ¢uUTopasHOObpasns, OueHKa
NnonyfAUMOHHOTO CTaTyca W COBPEMEHHble MEeTOAbl 3KOJIOTMYECKOTO  MOHWUTOPWHIa  AUKOPACTYLLMX
JIEKApPCTBEHHbIX PAaCTEHUMIA apuUAHbIX U FOPHO-apUAHbIX 3KocucTem. Ha npumepe aukopacTylen ¢nopsi
nccnenyoTcA aHTPOMOreHHble U KAMMaTUYeckne GpakTopbl Aerpagaunmn ecTteCTBEHHbIX 3apOC/el LLEHHbIX BUAOB,
Takmx Kak Peganum harmala, Artemisia, Glycyrrhiza glabra, Thymus transcaspicus n Mentha asiatica.
PaccmaTpmBaloTcAd MHHOBAUMOHHbIE METOAMKM  KOMMJIEKCHOrO MOHWUTOPMHIA, BK/AOYasA MNPUMEHEHME
reovHdopmaumoHHbix cuctem (MMC), AUCTAaHUMOHHOIO 30HAMPOBAHMA 3eMsM, MOMNYTHO-9KONOTMYECKOro
KapTUPOBAHMA N PEecypcoB WMHBEHTApM3aLMKM AUKOPACTYLMX GUTOPECYpPCcOB AnsA PaspaboTkn 3pPeKTUBHbIX
CTpaTeruii yCTomMumMBoro npMpoaonoabL30BaHMA 1 HauMOoHaNbHOW dapMaLeBTUYECKON He3aBUCUMOCTH.

Kntouesble cnosa:
NleKapCTBEHHbIE pacTeHus, pUTopasHoobpasne, 3KONOrMYECKUIA MOHUTOPWUHT,
apuaHas ¢nopa, oxpaHa NPUPoAbl, FMC-TEXHONOMMU, pecypcoBeaeHme.

CoxpaHeHue OMONOTMYECKOTO pa3sHoobpasua U yCTOMYMBOE  paLMOHA/NbHOE  WCMOJb30BaHME
PacTUTENbHBIX PECYPCOB OTHOCATCA K YUMCAY BaXKHEMLWNX NPUOPUTETOB COBPEMEHHOM 3KONOTMUYECKOWM HayKK U
rocyZapCTBEHHOW NOAUTMKM B 061aCTM OXpaHbl OKpY»KatoLLen cpeabl. B apuaHbIX, NyCTbIHHBIX M FOPHO-apUAHbIX
aKocucTeMax AuKopactylwan dnopa obnagaer yHUKaAbHbIM reHOGOHAOM, CHOPMUPOBABLUMMCA B YCNOBUAX
3KCTPEMabHbIX GaKTOPOB BHELIHEN cpedbl — BbICOKOM MHCOAAUMU, PE3KUX TemnepaTypHbiX KonebaHuii u
aedbuuuta Bnarm. Ocobyto LEeHHOCTb B COCTaBe MECTHOM GpIopbl NPeACTaBAAT ANKOPACTYLLUE JIEKAPCTBEHHbIE
pacTeHus, ABAAIOWMECA eCTeCTBEHHbIM MWCTOYHMKOM 6MOOTMYECKM aKTMBHbLIX BelecTs (ankanownaos,
bnaBoHOMAOB, 3OUPHBIX Macen, MULMPPUIMHOBON KMCNOTbI, PUTOHLMAOB), LUMPOKO NPUMEHAEMbIX B HAYy4YHOM
MeauumHe, $apMaKoiorMm U TPaaMLMOHHbIX dUTOTepaneBTUYECKMX MpakTuKax. OAHako B nocneaHue
OEeCATUNETUA eCTecTBEHHble MOoMNyAAuMM UEHHbIX BWUAOB AMKOPACTYyWMX GUTOPECYpPCOB  WCMbITbIBAIOT
BO3pacTaloLLee KOMMNNEKCHOE BO3AENCTBME KaK CO CTOPOHbI HE61aronpUATHBIX KNMMaTUYECKUX U3MEHEHUI, TaK
W B pe3y/ibTaTe MHTEHCUBHOW aHTPOMOreHHOM HarpysKHu.
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OcHoBHbIMKW paKTopamm, CNOCOOBCTBYOLWMMM UCTOLLEHMIO €CTECTBEHHbIX 3aMacoB U CHUMXKEHUIO apeasioB
pacnpoCcTpaHeHMA AMKOPACTYLWMX NEKAPCTBEHHbIX BWAOB, BbICTYMAlOT raobanbHOe noTenneHwe, ycuneHue
apUAHOCTN KAnmata, dparmeHTaumMa NpupoaHbIX NaHAWaPTOB, a TaKXKe 6eccucTeMHblii, HEHOPMUPOBAHHbIM
cbop cbipbss M BeccMeHHbIt nepeBbiNac CKOTa B MeCTax WX MNpouspactaHua. [Ons TaKuMX BaxKHeMLWux
npeacrasuTeneit mectHon pnopsl, Kak Peganum harmala (y33pauvk), Buabl poaa Artemisia (nonbiHb), Glycyrrhiza
glabra (conogga ronas), Thymus transcaspicus (4abpeu, TpaHcKacnuiicknin) u Mentha asiatica (mATa asnaTckas),
HapyLleHMe CTPYKTYPbl NPUPOAHbLIX NONYAALMUA NPUBOAMUT HE TONIbKO K CHUMKEHWUIO MX BOCMPOU3BOANTEIbHOTO
NOTEHLMANA, HO U K AerpajaLmn Lenblx pacTuTeNbHbiXx coobulecTs. B cBA3n ¢ 3Tum paspaboTka 1 BHeApeHWe
HENPEepPbIBHOrO CUCTEMHOTFO 3KOI0TMYECKOrO0 MOHUTOPUHIA CTAaHOBUTCA Hay4HbIM GYHOAMEHTOM ANA OLEHKMU
KM3HEHHOCTU NONyasunii, HOPMWUPOBAHUA AOMYCTUMbIX OOBbEMOB 3aroTOBOK CbipbA M CBOEBPEMEHHOIO
BBEAEHUA OXPAHHbBIX MEPONPUATUN.

CoBpeMEHHbI 3KONOrMYECKUI MOHUTOPUHT MECTHOW SIEKAPCTBEHHOM GNOPbI ONMPAETCA Ha MHTErPauUnLo
TPAAMUMOHHbIX MapLPYTHO-NONEBbIX 6OOTAaHWMYECKMX METOAOB W HOBEMWWUX UMPPOBLIX TEXHONOTUNA.
MpumeHeHne reonHPopmMaumnoHHbIX cuctem (TUC) 1 aaHHbIX ANCTAaHLMOHHOIO 30HAMpPOoBaHua 3eman (433) co
CNYTHMKOB MO3BO/IAET OMNEepPaTUBHO KAapTMPOBaTb apeanbl NPOM3PACTaHUA LEeHHbIX GUTOPECYPCOB, OLLEHUBATb
OMHAMWKY WX MPOEKTUBHOTO MOKPbITUA U KOHTPO/JIMPOBATb CYKLECCMOHHbIE MPOLLECChbl Ha OBLWMPHbIX
TPYAHOAOCTYMHbIX TeppuTopmax. MapannenbHo ¢ 3TUM NPOBOAMTCA LLEHOTUYECKMIA U NONYNALMOHHBIN aHaNuU3,
BK/OYAKOWNIN onpeaeneHmMe nNAOTHOCTM 0cobei, BO3PaCTHON CTPYKTypbl, CEMEHHOW MPOAYKTUBHOCTU U
BMOXMMMNYECKOTO COCTaBa AKTUBHbIX COEAMHEHW B 33aBUCMMOCTM OT 3KOJIOFO-LLEHOTUYECKUX YC/IOBUI
npouspactaHma. Mogo6HbIN CUCTEMHBIA NOAXOA AaeT BO3MOXHOCTb BblAENATb K/lOYeBble OOTaHM4YecKue
TeppuTopUK, NoANEXKalLNe NPUOPUTETHON OXpPaHe, a TaKKe Co34aBaTb Hay4YHble NPeANOCbINKN AN BBEAEHUA
LLeHHbIX ANKOPACTYLUUX BUAOB B KY/JbTYpy METOA0M NJAaHTALMOHHOIO BblpaLlMBaHUA.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. babaes, A. l., & 3anues, B. L. (2021). dkonorus, buomenmopauma U BOCCTaHOB/IEHUE 3aCO/NEHHbIX 3eMe/b
apuaHbIx 30H. CaHKT-MeTepbypr: JlaHb.
2. babaes, A. T., & 3aiues, B. U. (2021). dkonorma n pactuTesbHble pecypcbl apuaHbIX 30H: MOHUTOPUHT U
oxpaHa. CaHkT-MNeTepbypr: MlaHb.
3. PaxmaHos, b. K., & Canapos, A. M. (2022). AnkopacTyLias nekapcTeeHHas piopa: MonynaumoHHbI aHanms 1
oxpaHa reHodpoHaa. MockBa: AKaJEMUYECKUI MPOEKT.

© Banpamos M., Mbipagos ., Mbipagosa A., 2026
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