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PHYSICAL CHEMISTRY: PRINCIPLES OF THERMODYNAMICS, QUANTUM KINETICS,
AND MOLECULAR INTERFACIAL PHENOMENA

Abstract
This article evaluates the foundational principles and contemporary advancements within physical
chemistry, a discipline that bridges the macroscopic laws of physics with the microscopic behaviors of
chemical systems. By applying classical thermodynamics, quantum mechanics, and statistical mechanics to
chemical phenomena, this branch of science explains the driving forces behind chemical reactivity, structural
configurations, and energetic transitions. This paper analyzes how thermodynamic energy tracking predicts
the spontaneous nature of chemical processes and how kinetic collision theory dictates chemical reaction
speeds. It examines the integration of quantum chemical computational models which allow researchers to
simulate molecular electronic clouds and atomic bonds without manual laboratory replication. Additionally,
the study addresses the real-world applications of interfacial and surface chemistry in optimizing industrial
heterogeneous catalysis and energy-storage devices. The article concludes that continuing to modernize
physical chemistry frameworks is essential for developing sustainable energy materials, refining industrial
engineering, and solving complex environmental challenges.
Keywords:
Physical Chemistry, Chemical Thermodynamics, Quantum Kinetics,
Heterogeneous Catalysis, Interfacial Phenomena.

Introduction

Physical chemistry operates as the structural framework underpinning all molecular sciences,
providing the rigorous quantitative laws required to understand chemical behavior. While organic and
inorganic chemistry focus primarily on the synthesis and transformation of specific substances, physical
chemistry investigates the underlying physical reasons governing why and how these transformations take
place. By translating observable macroscopic properties—such as temperature, pressure, and volume—into
discrete atomic and molecular interactions, this field turns traditional chemistry into a highly predictable,
exact science.

The historical evolution of physical chemistry has provided industries with the ability to control
chemical processes with immense accuracy. In an era driven by the search for clean energy sources, advanced
nanomaterials, and efficient pharmaceuticals, the quantitative models of physical chemistry have become
more critical than ever. Understanding the flow of thermal energy, the trajectories of reacting molecules,
and the quantum states of electrons allows scientists to design chemical systems that operate at maximum
efficiency while minimizing environmental waste. This article explores the core pillars of physical chemistry,
highlighting their computational advancement, industrial integration, and ecological significance.

Classical Thermodynamics and Chemical Equilibrium

The foundational value of physical chemistry lies in its ability to predict whether a chemical reaction
can occur naturally under a specific set of environmental conditions. This predictability is managed through
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chemical thermodynamics, which monitors how energy changes forms during molecular transformations. By
calculating changes in enthalpy, which measures total heat content, and entropy, which tracks the
distribution of energy or disorder, physical chemists can determine the free energy of a system.

When the calculated free energy change of a reaction is negative, the process is thermodynamically
favorable and can occur spontaneously without external energy inputs. These thermodynamic calculations
allow industrial chemical engineers to determine the maximum possible yield of a product before building a
manufacturing plant. By adjusting temperature and pressure balances based on thermodynamic laws,
factories can shift chemical equilibrium positions to maximize output while avoiding dangerous pressure
spikes or wasteful overheating.

Chemical Kinetics and Quantum Computational Modeling

While thermodynamics dictates if a reaction can happen, chemical kinetics investigates the exact
speed at which the reaction progresses and the physical path the molecules take. Kinetic theory states that
for a reaction to occur, reactant molecules must collide with a specific minimum energy threshold and correct
spatial alignment to break existing chemical bonds. Physical chemists analyze these collision rates and energy
boundaries to calculate reaction speeds and identify short-lived intermediate structures.

To enhance this kinetic research, modern physical chemistry heavily integrates computational
guantum mechanics into daily laboratory workflows. Instead of relying solely on physical test tubes, scientists
use high-performance computers to calculate the electronic structures and wave functions of complex
molecules. These mathematical models simulate how electron clouds shift during a reaction, allowing
researchers to predict bond strengths and identify optimal catalyst shapes in virtual environments. This
digital modeling accelerates the discovery of new materials and significantly reduces the consumption of
expensive laboratory chemical reagents.

Other Parts: Surface Chemistry and Industrial Applications

A major applied branch of physical chemistry is surface and interfacial chemistry, which studies how
matter behaves at the boundaries between different physical phases, such as solid-gas or liquid-solid
borders. Atoms located on the surface of a solid material possess unshared chemical bonds, making them
highly reactive compared to atoms buried deep inside the material bulk. Physical chemists exploit this surface
energy to design heterogeneous catalysts, which are solid structures that accelerate chemical reactions in
surrounding gases or liquids.

In industrial manufacturing, solid catalysts are used to speed up the synthesis of essential chemicals,
such as fertilizers and plastics, by providing a physical surface where reactant molecules can attach, align,
and react with minimal resistance. Physical chemistry research analyzes these surface attachments to
determine the exact atomic spacing required to maximize catalytic efficiency. Optimizing these surface
interactions allows chemical plants to run reactions at much lower temperatures, saving vast amounts of
fossil fuel energy and lowering the overall cost of industrial manufacturing.

Electrochemical Systems and Renewable Energy Storage

The principles of physical chemistry also form the scientific foundation for modern electrochemistry,
which explores the direct relationship between electrical energy and chemical transformations. This field
analyzes how electrons move across interfaces during oxidation and reduction reactions, guiding the
development of modern batteries, fuel cells, and solar capture devices. By calculating the electrical potential
of different chemical combinations, physical chemists can identify materials that store the highest energy
density safely.

This electrochemical research is vital for the global transition toward renewable energy infrastructures.
Physical chemists study the transport of ions through liquid electrolytes and across solid electrode walls to
improve the charging speed and lifespan of lithium-ion systems and solid-state batteries. Minimizing energy
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loss caused by internal resistance allows these systems to store power from solar grids and wind farms with
excellent efficiency. This application of physical chemistry directly supports ecological sustainability by
providing the storage technology needed to phase out fossil fuel dependence.

Conclusion

Physical chemistry represents an indispensable cornerstone of modern scientific advancement,
transforming our understanding of molecular transformations into highly accurate, predictable laws. Through
the integration of classical thermodynamics, kinetic collision analysis, and computational quantum models,
this discipline allows scientists to evaluate the energy, speed, and structural changes that define chemical
systems. The practical application of surface chemistry and electrochemistry drives the optimization of
industrial catalysts and the engineering of high-capacity renewable energy storage networks. These
advancements enable manufacturing plants to reduce their operating temperatures, lower fossil fuel
consumption, and eliminate chemical waste through circular efficiency. As global resource constraints
tighten and the demand for innovative technologies increases, continuing to invest in physical chemistry
research, digital simulation tools, and professional scientific education will remain vital for achieving
industrial sustainability, expanding green energy options, and protecting the global environment.
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MPOCTPAHCTBO-BPEMA — HU3KOYACTOTHAA S/IEKTPOMAHIUMTHAA BOJTHA

AHHOTauuA
MpoCTpaHCTBO-BpeEMA OTHOCUTCA K dyHAAMEHTalbHbIM OCHOBamM GU3MYECKON peanbHOCTM B obuiei
TeopuM OTHOCUTENbHOCTU. CUMTAeTCA, YTO MPOCTPAHCTBO-BpeMA NpeacTaBaseT coboM YeTbipEXMEepHbIn
KOHTUHYYM, B KOTOPOM COBbITUA XapaKTepusyoTca TPemsA NPOCTPAHCTBEHHLIMU KOOpPAMHATaMM U OAHOM
BPEMEHHOI.

B coBpemeHHOIN PyHAaMeHTaNbHOW GU3MKE NPOCTPAHCTBO-BPEMA HE PAacCMaTPUBAETCA MPOCTO KakK
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“KBaHTOBOE nosie” B Knaccuyeckom cmbicne. OHO paccMaTpMBAETCA KaK BO3HMKalOWAA CTPYKTYpa,
NopoXAEHHAA AMHAMUNKOW KBAHTOBbIX NOJIEN UAM KBAaHTOBOM 3aMyTaHHOCTbIO.

Uenb 3Toro [AoKasaTenbcTBa - MNPOAEMOHCTPUPOBATb, UTO MPOCTPAHCTBO-BPEMS ABAAETCA
dyHOameHTanbHOM dU3nYeckol cpeaon, obnagatoLein CBOMCTBAMM HU3KOYACTOTHOM 3/IEKTPOMArHMTHOM
BOJIHbI M NpeacTaBastolwelt cobol TPEXMEPHbIN KOHTUHYYM, a TaKxKe onpenenvts ¢yHOoameHTalbHble
CBOWMCTBA 1 PU3NYECKME XapaKTEPUCTUKKN NPOCTPAHCTBA-BPEMEHMN.

Ha ocHoBe moaennpoBaHUA M MaTeMaTUYECKUX PAcYETOB OblNO YCTAHOBJIEHO, YTO MPOCTPAHCTBO-
Bpems npeacTtaBasaeTr coboil HU3KOYACTOTHYIO 3/NEKTPOMArHUTHYH BOJIHY. YMCAO TU MMEEeT K/luyeBoe
3HaYeHue ANA BbIYUCNEHUSA BPEMEHM.

Kniouesble cnosa:
NPOCTPAHCTBO-BPEMS, YUC/O TT, HU3KOYACTOTHAA 3/1eKTPOMarHMTHasA BO/IHa, 3/1IEKTPOMArHUTHOE MNone,
YyacTtoTa 3eM/In, aCTPOHOMMYECKUIN KaneHaapb.

Trukhina Olga Gennadievna
independent researcher

Russian Federation, Chita

ORCID iD: 0009-0003-7689-0337

SPACE-TIME IS A LOW-FREQUENCY ELECTROMANGITE WAVE

Abstract

Space-time belongs to the fundamental foundations of physical reality in the general theory of
relativity. It is considered that space-time represents a four-dimensional continuum in which events are
characterized by three spatial coordinates and one temporal coordinate.

In modern fundamental physics, space-time is not regarded simply as a “quantum field” in the classical
sense. It is considered an emergent structure generated by the dynamics of quantum fields or quantum
entanglement.

The purpose of this proof is to demonstrate that space-time is a fundamental physical medium
possessing the properties of a low-frequency electromagnetic wave and representing a three-dimensional
continuum, as well as to determine the fundamental properties and physical characteristics of space-time.

Based on modeling and mathematical calculations, it has been established that space-time is a low-
frequency electromagnetic wave. Number 1t is of key importance for calculating time.

Keywords:
Space-time, number m, low-frequency electromagnetic wave, electromagnetic field,
Earth frequency, astronomical calendar

CYI.IJ,ECTBVIOLI.IMG coBpemeHHble Teopuu n KoHuenuumn

CornacHo O6LLI,€V1 TEOPUUN OTHOCUTENNBbHOCTU, FPaBUTALMNA PACCMATPUBAETCA HE KaK 0bbluHas CUnNa, a
KaK npoAaBaneHne KpnBm3Hbl NPOCTPAHCTBA-BPEMEHMN. HEKOTOpre coBpeMEHHbIe TeoOpuKn npeanonarakoT, 4To
NPOCTPAHCTBO-BPEMA MOXKET COCTOATb N3 ANCKPETHbLIX 3/1EMEHTOB, KBAHTOBbIX COCTOAHUM 3anNyTaHHOCTU UK
(IDYHLI,aMEHTaﬂbeIX KBAHTOBbIX CTPYKTYp. B pamkax Taknx noaxo[08 rpaBuUTaLLMA MOXKET paccMmaTpuBaTbCA
KaK KBAHTOBOE MoJie UIN KaK pe3ynbTaTt 6onee I'J'Iy6OKI/1X KBAHTOBbIX NpPOLECCOB.

Kpome TOTrO, yqéHbIe noNarakoT, YTO POCT SHTPONUKM onpeaenAeT HanpaB/eHne Tak Ha3blBaeMomn
«CTpenbl BpemeHn», NOCKOJIbKY CNOHTaHHble Npouecchl 06bI4HO NpPOTEKaAloT OT bonee ynopAaao4YeHHoOro
COCTOAHNA K MeHee ynopAaao4YeHHOMY. MNoHaTne CTpenbl BpeMeEHUN MUCNONb3yeTCcA ANnA 06BbACHEHUA TOro,
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rnoyemy MHOIMe MNpoLueccbl B npupoae HabnoAaloTcA TONbKO B OAHOM HanpasaeHuu. MNpu sTom pocT
SHTPOMMM YACTO CBA3bLIBAIOT C yBEMYEHMEM HEAOCTYNHOCTU MHGOPMALMM O MUKPOCKOMUYECKOM COCTOAHUM
CUCTEMBDI.

MaTtepua — 3TO O4HO W3 OCHOBHbIX MOHATUI ¢U3MKKM, obo3Havalowee BCE, YTO CyLLECTBYeT
OOBEKTMBHO, HE3aBUCMMO OT Ye/I0BEYECKOro CO3HaHWA. B coBpemeHHOW ¢U3MKe K maTepum OTHOCAT
BeLLeCcTBO (aTOMbl, MONEKY/bI U APYTrMe YacTuLbl) M U3nMYecKme noas (3NeKTpoOMarHUTHOE, rpaBUTaLMOHHOE
n ap.). Matepusa npeacrtasnser coboli COBOKYNHOCTb BCEro, YTO CYLLECTBYeT BO BceneHHon u obnagaet
SHEepruMen, a TaKKe MOMKET y4yacTBOBaTb BO B3aMMOAEUCTBUAX W HabatogaeTca HenocpeaCcTBEHHO WM
KOCBEHHO.

Bca uBasa M HeXuBasa Npupoaa COCTOUT M3 BELLeCTBa, KOTOpoe, B CBOK ovyepeab, 06pa3oBaHO
3N1eMEeHTapPHbIMM YacTULLAMW, aTOMAMKN U Monekynamu. Ha dyHaameHTanbHOM ypoBHE pa3sinyHble 06bEKTbI
NMOCTPOEHbI U3 OrpaHUYeHHOro Habopa 31IeMeHTapPHbIX YacTuL, 06pasylowmx pasHoobpasHble CTPYKTYpbI. B
OCHOBE KMBOM U HEXKMBOW NPUPOAbI N1EXKAT OAHU U Te e dyHAaMEeHTasibHble KOMMOHEHTbI, 04HAKO WX
OpraHM3auma 1 B3aMMHOE PACNoIOKEHNE Pa3ANYAOTCA.

B BewecTBe pasnnuMa B aTOMHOW M MOJIEKYNSIPHOM CTPYKTYPE, a TaKXKe XapaKTep B3aMMoLencTBus
MEXAYy 4YacTMLAMM SBAAIOTCA OCHOBHbIMM (aKTOpamu, OnpeaensioWmMmn CBOMCTBA QUINYECKUX Ten.
CoctosiHMe U3MYECKMX MONEN TaKKe BAMSET Ha CBOWCTBA MaTepun. B coBpemeHHOl ¢usmke none
paccmaTpuBaeTcs Kak oAHa u3 ¢pyHAameHTasbHbIX GOPM MaTepuu, a ero CBOWCTBA U B3aMMOAENCTBUSA
onpeaensoT XapaKTepPUCTUKM YacTUL, U BeLLecTsa.

PaHee noa MmaTepuei NOHMManW TNaBHbIM 06pPasoM O0ObBEKTbI, 0b6MafatoWme KNaccMyecKUmm
du13nYecKMMM CBOMCTBaMM (Maccoi, TemnepaTypoi, AaBeHuem u T.n.). B HacTosAwee Bpems 3TO NoHATUE
3HAYUTE/IbHO PACLLUMPUIOCH U BKIKOYAET KBAaHTOBbIE NOJIA, B TOM Ynciae cBOboaHble NoA.

Mone B ¢usMKe — 3T0 OU3MYeCcKas BeMYMHA, 33a[aHHAA B KAXKAOW TOUKE NPOCTPAHCTBA WMAU
NpOCTPaHCTBa-BpeMeHU. oA UCNOMb3YIOTCA ANA ONUCAHUA Pas/INYHbIX B3aMMOLEWUCTBUM, TaKUX KakK
3NEKTPOMarHUTHoOE, rPaBUTaLMOHHOE U AZEePHbIE B3aUMOAENCTBUA.

KBaHTOBOE MoJsie — PyHOAAMEHTA/IbHAA KOHLENUMS COBPeMeHHOon GuM3nKK, npeactasaatowan coboi
¢du13mnyeckoe none, cywecTeylollee Bo BCEM NPOCTPAHCTBE-BPEMEHM U C/YKalLee OCHOBOW ANA OnucaHuA
YacTuL, U UX B3aUMOAENCTBUIA. YacTuLbl pacCMaTPUBAIOTCA KaK KBAaHTOBbIE BO3OYXKAEHNSA COOTBETCTBYHOLLMX
nonei. KBaHToBan Teopus NoA 06beANHAET NPUHUMMBI KBAHTOBOW MEXAaHMKM U KTACCUYECKOM TEOPUMN NOAA.

CsoboaHoe none — nose, He B3aMMOZEMNCTBYIOWEE C BHELWHUMWU UCTOYHMKAMWM U OMUCbiBaeMoe
COOCTBEHHbIM YpaBHEHMEM ABUKEHUSA. MpKU BHELWIHEM BO34EWCTBUM CBOHOAHOE NOJIEe MOKET NEPEXOANTD B
BO30OYXAEHHOE COCTOAHWE, YTO COMPOBOXKAAETCA BO3SHWMKHOBEHMEM KBAHTOB NOAA U M3MEHEHMEM €ro
COCTOSIHUA.

MpocTpaHcTBO-BpemMa — oAHa M3 Gopm TOHKOM MaTepuu, KoTopyro meTadu3MKa TPaguLMOHHO
paccMaTpuBaeT Kak OCHOBY ObITUS U OAHY M3 MePBOOCHOB MMUPO34aHUA.

MeTadumsmka — onpenenatcs Kak pasgen aHTMYyHo dunocodum, nsydawowmin GyHOAMEHTaNbHYHO
npupoay pPeanbHOCTU, ObITUA, MMPA M ero NepPBOMPUYMH, BbIXOAS 3@ PAMKW YyBCTBUTE/IBHOFO OMbITa.
MponcxoanT OT APEBHErPEYECKOro «To, YTO nocsie GpU3MKNY; OHA UCCeayeT CYLWHOCTb Bellel, Bceobuwme
3aKOHbI M CBEPXYYBCTBUTE/IbHbIE MPUHLMMbLI BKAOYAA BONPOCHI cyliecTBoBaHMA Teopua. OHa nsyyaet Bcé
cylee, punocoduto Boiclero pasyma, dpunocoduto o YenoBeEKe U NpUpoae. APUCTOTENb CHUTAN MeTadU3NKY
«nepBoi ¢unocodpunei», Mly4valowen BeYHble M HEM3MEHHbIE CYLLHOCTM, B OT/INYME OT M3MEHYMBOTO
MaTepuanbHOro MMpa, KOTOPbI U3yyaeTcs Knaccuyeckon dpusmkon. Npeametom metadumsnkm 6biia TOHKaA
(HeBMANMMasn)

Bpems, Kak pusnyeckoe aBneHNE U LUKIUYHOCTb BPEMEHW U3YYaAIUCh C APEBHUX BpeMéH. LLymepbl —
camas ApeBHAA UMBMAM3ALMA, KOTOPas 3aHMManacb UsydyeHnem spemeHn. OHWM onucanun 3BésgHoe Hebo,
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CO34a/M MepBble COJIHEYHblE Yacbl, KaTasorM co3Be3aui, acTPOHOMMYECKMIA KaneHaapb, KOTOPbIA
NCMNO/Ib3YeTCA NOBCEMECTHO A0 HaLLIMX SHEWN.

MoHATUE «TOHKAA MaTepus», KOTOPOE WCMO/b30BasNoCb YYEHBIMW AHTUYHOCTU, U COBPEMEHHOoe
NoHATME «cBOBOAHOE Nose» NAEHTUYHbI.

Martepus

Bca maTepusa BceneHHOM UMeeT TPEXMEPHOE U3MeEpPEHME. ITO OTHOCUTCA KaK K KPYMHbIM GU3NYECKMM
0b6bEeKTaM, KOTOpble MPUHATO OMUCbIBATL Yepes AJIMHY, LWUPUHY W BbICOTY (rnybuHy), Tak MU K
3NEKTPOMArHUTHbIM BOJIHAM, KOTOPbIE TaK Xe UMET TpU namepenus. AMnantyaa, ¢asa u AnmMHa BOAHbI —
OCHOBHbIE XapPaKTEPUCTUKM KonebaHWi, OMUCbIBAOWME WHTEHCUBHOCTb, BPEMEHHOE COCTOAHWE W
NPOCTPAHCTBEHHYIO CTPYKTYPY 3/IEKTPOMArHUTHOM BOJIHbI.

B nnotHoM maTepum (KBAHTOBOM MoJie) YacTuuLbl 06naaatoT 60/bLION KOHUEHTpaumen. Yactmusl,
YNIOTHAACb, 06Pa3ylOT aTOMbl U MOJIEKY/IbI, KOTOPbIE B 3aBUCMMOCTM OT BHELLHEN cpedbl 06pasytoT CI0XKHbIe
MPOYHbIE CTPYKTYPbI: LLeNOYKM, KO/bLA, CETKM, KpUCTaNIMYeckue pelétku. Ona obpa3oBaHWA NIOTHOM
MaTepunm HeobxoAMMO CKaTue (AaBneHue). ITO XapaKTepHO KaK Aaa GOPMUPOBAHUA KOCMUYECKUX
0b6BbEKTOB, TaK M 06pa3oBaHUsA MaTepuun Ha 3emne. OT cCUAbl JABAEHUA U TeMMNepaTypbl 3aBUCAT GU3MKO-
XMMMYECKNE CBOMCTBA MaTEPUMN.

[na TOHKON MaTepumn XapaKTepHbl CBOMCTBA 31EKTPOMArHUTHOTO NoAs. Yactuupl nona He obpasyroT
mexay coboi aTombl, HO B3aMMOAENCTBYIOT, 0Opa30BbIBasA BOJHbI. 1A CBOOOAHbIX MOEA CBOMCTBEHHO
Masioe KONIMYecTBO BeLLecTBa (4acTuu, aToMoB). B Bakyyme 3/1eKTpOMarHuTHble BOIHbI PacnpoCTpaHAoTCA
becnpenaTcTBeHHO, B aTMOChepe NAOTHOCTb BELWLECTBA Bbile, B CBA3M C YEM 3/IEKTPOMATHUTHbIE BOJIHbI
NPeNoMNAIOTCA, CKOPOCTb PAcnpoCTPaHeHUs CHWKaeTcAa. CBeT TepseT CBOM BOJIHOBble CBOWMCTBA
(paccenBaeTcs) Npu CTONIKHOBEHMM C NIOTHOM cpeaoii. HU3KOYaCTOTHbIE BOJIHbI MOTYT PAcNpOCTPaHATLCA B
niaoTHOW cpeae (Boae, 3eMHOM Kope).

MpocTpaHcTBO-Bpema

MpocTpaHcTBO-Bpemsa — MpenctaBaseT coboli HeoTbeMIeMYH 4acTb BcesnieHHoON (MuposgdaHus),
BO3HMKLWeEN okono 13,8 mapg net Hasag B pesynbrate bonbworo B3pbiBa. OHO He abcontoTHO, B
COOTBETCTBUMU C TeOopuel OTHOCUTENbHOCTU AnbbepTa DMHLUTEMHA, NPOCTPAHCTBO U BpPeEMA He ABAAOTCA
abcontoTHbIMKU BeNMYMHAMWU. TeyeHue BPEMEHM 3aBUCUT OT CKOPOCTU ABUNKEHUS W TPaBUTALMOHHOIO
BO34ENCTBMA: BOAM3M MACCUBHbIX OOBEKTOB BpemMsA 3amen/IneTca Mo CpaBHEHWUIO ¢ obnactamu, rae
rpaBuTaLMOHHOE none cnabee.

flBNeHMe BpeMeHHOM AnNaTaLMM 03HAYAET, YTO BPEMA MOXKET NPOTeKaTb C Pa3/IMYHON CKOPOCTLIO B
pasHbIX ycnosuax. Hanpumep, B OTKPbITOM KOCMOCE Bpems TEYET HECKOJIbKO DbICTpee, YeM Y NMOBEPXHOCTHU
3emnu, Toraa Kak B 061actax ¢ 6onee cMAbHbIM FPaBUTALMOHHBIM BO34ENCTBMEM €70 TEYEHWE 3ameanneTca.
[aHHble addeKTbl NoATBEPKAEHBI MHOFOYUCAEHHBIMW SKCNEPUMEHTAMU U HABIOAEHUAMM.

MpocTpaHCTBO-BpEMA — 3TO 3/7IEKTPOMArHWUTHAA BOJIHA, WMCTOYHMKOM KOTOPOW SBAAETCA TOYKa
CUHrynapHocTtu. Mpegnonarato, YTO BO/IHbI MPOCTPAHCTBA-BPEMEHN OPUEHTMPOBAHbI MePNeHANKYAAPHO OCU
3emnu.

B KOCMWYECKOM MPOCTPAHCTBE 3/1EKTPOMArHUTHbIE BOJIHbI  PACNPOCTPAHAETCA MPaKTUYECKU
6ecnpenATCTBEHHO U AOCTUIAIOT CBOEM MAKCMMANbHOM CKOpoCTU. B 6onee nnoTHbIX cpepax — atmocdepe,
rmgpocdepe, 3eMHOM KOPE, a TaKKe OKOJI0 KPYMHbIX KOCMUYECKMUX OBOBEKTOB CKOPOCTb MX PACNpOCTpaHeHMn
YyMeHbluaeTcs. Yem Bblle MJIOTHOCTb KBAaHTOBOrO MOJIA, TEM HWUMKE CKOPOCTb PaCrnpOCTPaHEeHWs BOJIHbI
BpeMeHU. B oTinumne oT CBETOBOW BOJIHbI, BO/IHA BPEMEHU HWU3KOYACTOTHaA U CNocobHa pacnpoCTpaHATCA B
pas3nnyHbIX cpegax. MNpu nepexoge M3 oAHOW cpeabl B APYryo €€ AAMHA U CKOPOCTb PacnpocTpaHeHus
WU3MEHSIOTCA, TOrZa KaK YacToTa OCTaéTcA NPaKTUYECKM MOCTOAHHOM.

MoaobHo BCceit maTepum Bo BceneHHOM, NPOCTPaHCTBO-BPEMSA, PA3BMBAETCA NO CNMPAaN, PacLLMpPAACh
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BMeCTe C ranaktmkamu. Ha LI,VIKﬂVIHHbIVI XapaKTep Bcex NpPpUpoaHbIX N KOCMUYECKUX NMPOoLEeCCOB YKa3blBatloT
BpaleHne 3eman BOKPYr csoel ock, eé obpalweHune Bokpyr ConHuA, a Takke ABuKeHue ConHeuvyHoM
CUCTEMbI BOKPYT LeHTpa ManakTnkn MaedHbin MyTb. B pacwmpatoLLeinca cnnpanmn npouecc nogpasymesaeT
ABUXEHME OT LLEeHTPa, NPU KOTOPOM KarKAblii cAeayolwnii BUTOK HaxoaMTcs dajiblle OT Haya/ibHOM TOYKM,
Yyem npeablayLwmi.

Bcnepcreue pacwimpeHuna BeceneHHol, asuxkeHUa CONHEYHOM cucTeMbl BOKPYT LeHTpa ManakTuKu, a
TaK)Ke Pas/IMYHOM CKOPOCTU 0bpaLeHna naaHeT BOKpyr Co/HLA TOYHOE MOBTOPEHME KOCMUYECKUX ABNAEHMUI
M NPOLLECCOB HEBO3MOXHO. Ha 3TO yKasblBaeT MOCTENEHHOEe YBEJWYEHWE NPOJOIKUTENBHOCTU 3EMHbIX
CYTOK, Mef/IeHHOe M3MeHEeHWe B3aMMHOIO PACcno/IoKEHUA 3BE3A WM co3Be3aui Ha HebocBoae, a TaKXke
cMmeleHne sKANNTUKN OTHOCUTENIbHO 30A4MaKa/IbHbIX C03Be3p,l/ll\/‘|.

PacwupeHne npocTpaHCTBa-BpEMEHM OLHOBPEMEHHO C PaCWIMpPEHWEM ranakTMK U BceneHHoW no
CNUpann CBUAETENbCTBYET O HaJMuMM  MNOBTOPAIOWMXCA MPOLECCOB W  ABMEHWN, MNOAYMHEHHDBIX
onpeaenéHHbiMm GpU3MYECKMM 3aKoHOMepHocTaAM. LIMKA B npupoge M Kocmoce npeacTaBnser coboi
nocnenoBaTeIbHOCTb B3aMMOCBA3aHHbIX 3Tanos, obpasyowmii eauHbld npouecc. OgHAKO, HECMOTPA Ha
CXOACTBO 06LMX 3aKOHOMEPHOCTEN, KaXKAbI HOBbI LKA HE ABAAETCS TOYHbIM NMOBTOPEHMEM NpeablayLmX,
MOCKOJIbKY Pa3BMBAETCA B U3MEHSIOLIMXCA YCI0BUAX U XapaKTepusyeTca COBCTBEHHbIMM 0COBEHHOCTAMM.

TeueHne BpemMeHW Ha 3emne CBA3AHO C ABUMKEHMEM MNAHETbl oTHocMTeNbHO ConHua. ConHeYHble
(cMHOAMYecKMne) cyTKM NpeacTaBAAaOT COBOM NPOMEXKYTOK BPpEeMEHU MeXKAy ABYMSA NocaeaoBaTeNbHbIMU
npoxoxaeHuamu ConHua Yepes MecTHbI mepuanaH HabaogaTtens. MpoaonKUTEeNIbHOCTb CO/THEYHbIX CYTOK
onpeaenseTcs BpaleHMeM 3eMsM BOKPYr CBOEM OCM U eé ABUMNKEHMEM NO OpbuTe BOKPYr COMHLA.
CrMHOAMYECKMIA Tog, Nepuos, mexay ABYMA BECeHHMMW PaBHOLEHCTBUMAMM, 33 KOTOPbIA NaaHeTa Aenaer
poBHO 365,2422 o60poTa BOKPYr CBOEN OCK, COBEpLLAs NOJHbIN 060poT oTHOCKMTEeNbHO CoHLa.

3Bé3aHble (cnpepuyeckme) CyTkM — NpeacTaBasatoT cobol nepmog nosHoro obopota 3eman BOKpPYr
CBOEW OCM OTHOCUTE/IbHO YAANEHHbIX 3BE3/,. 33 OAMH TPONUYECKMI rog 3emns cosepluaeT 366,242 obopoTa
OTHOCUTENbHO YAaNEHHbIX 3BE3/,. 3BE34Hble CYTKU He onpeaenatoT TedeHne BpemeHmn Ha 3emne, NoNoXKeHue
304MaKaNnbHbIX CO3BE3AMMA Ha Hebe 3HAUMTE/IbHO MEHAETCA B TeYeHWe TbiCAYENeTU U3-3a NpeLeccun
3eMHOW OCM U ABUMKEHMA 3BE34. TN NPOLLECChbl CBUAETENbCTBYIOT O HENPEPbLIBHOM 3BOOLMKN BceneHHoM.
Bce 3BE34bl ABMXKYTCA B NPOCTPAHCTBE C Pa3/IMYHbIMU CKOPOCTAMMU, NMO3TOMY KOHPUrypaL MM co3BE3ANN He
ABNAOTCA HEM3MEHHBIMU. B TeueHne fecaTUNeTUs K AaxKe CTONIETUA TaKMe U3MEHEHMA NPAKTUYECKU He
3aMeTHbl ANs HabatogaTtens, o4HaKo 3a TbicAYEIeTUE U3MEHEHUSA OTYETIMBO BUAHbBI U3MEHEHUA OYepPTaHWUI
co3Be3aui Ha HebecHol cdepe.

B acTpoHoMUKM M dU3MKe anA pacyéta opbuT HebecHbIX Ten, onpeaesieHUa pPasMepoB MAAHET U
N3MepPEeHNs PACCTOAHWUI LWIMPOKO MUCMob3yeTca ymucao T ¢ 3,14). 3to dyHAameHTaNbHas maTeMaTMyecKas
KOHCTaHTa CBA3bIBAET reOMeTPUIo, PU3NKY U MHOTME NPUPOLHbIE 3aKOHOMEPHOCTU, MOCKOIbKY OMMCbIBAET
cBolicTBa cdep BO Bcex macwTabax, KonebaTesNbHbIX MPOLLECCOB W BOJIHOBbIX fABAEHMU. Yucno m
npeacTaBnset cobon HenepuoamMYecKyo AeCATUYHYI0 AP06b M UrPaeT BaXKHY POJib B OMUCAHUN KPYrOBOTO
OBUXKEHUA, KonebaHuh M cBA3aHO C OM3MKOMW Kocmoca. PMbOHauYum — OecKOHeYHbI psag uucen,
HauMHatowmnca ¢ 0 1 1, B KOTOPOM Kaxgoe nocnenyloliee YMcao pPaBHO CyMMe ABYX MNpeablayLumX.
MocnenoBaTeNlbHOCTb TECHO CBA3aHA C 30/10TbIM CEYEHMEM M YaCTO BCTPEYAETCA B NPUPOLHbBIX CTPYKTYpax.
leomeTpuyecKan UHTepNpeTaums 3ToM NocaeL0BaTe/IbHOCTM NPUBOAUT K 06pa3oBaHMIO CNMPAIM, KOTOPYHO
MOKHO Habnto4aTb BO MHOTMX NPMPOAHbIX 0OBbEKTAX U B KOCMOCE, HanpuUMep B CTPOEHUM MHOTUX FasiakTUK.

C TOYKM 3peHmnA paccMmaTpmMBaeMOol KOHLLENUMM YMcna Tt M nocnefoBaTeIbHOCTb PMBOHAUUM oTparkatoT
He TO/IbKO MaTemaTMyecKue 3aKOHOMEPHOCTM MPUPOAbI, HO M YKasblBalOT Ha CNUPaNbHbIA XapakTep
pa3BUTUS MpoLEccoB BO BceneHHoi. B 3Toii moaenn MNpoOCTPaHCTBO-BPEMS PAacCMaTpPMBAETCA He Kak
JIMHEHan CTPYKTYpa, a KaK CUCTEMA UMKNOB, B KOTOPOM KarKAbl HOBbI 3Tan He MOBTOPSET MOJIHOCTbIO
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npeablayLwunii, a pa3BMBaETCA MO PacLLMPAIOLLENCA CNMpPaan, Nepexosa Ha HOBbIN YPOBEHb OPraHn3aLmu.

Bce opbuTbl nnaHeT CONHEYHOM cMcTEeMbI M OPOUTbI CNYTHUKOB NIAHET MMEIT 3ANNATUYECKYO dopmy,
4yTO ABAAETCA MepBbiM 3aKOHOM Kennepa. Y 60OAbWIMHCTBA NAAHET 3MAUNCbI OYeHb 6AM3KKM K dopme
OKpYy»KHOCTK. ConHue pacrnosiaraeTtcd He B LEHTpe 3//nMnca, a B 0AHOM M3 ero $OKycoB, M3-3a 4ero
paccToaHue mexay nnaHeton n ConHuem MmeHAeTcA.

YpaBHeHWe BPEMEHU HArNAAHO A0Ka3blBaeT BOJIHOBYIO CTPYKTYPY MPOCTPAHCTBA-BpemeHun. PyHKumA
NPeACcTaBAAET CNOXKHYIO KPUBYIO, HAMOMMHAIOLLYO CUHYCOMAY. ITO CYMMA ABYX CUHYCOMAHbIX KonebaHuit ¢
roAnyYHbIM Nnepnoom. MoaHbIM LMKA KonebaHuii NPONCXOAUT 32 OA4MH COMTHEYHbIN aCTPOHOMMUYECKUIA o,

YpaBHeHWe BpeMeHM NoATBepKAaeT HEPAaBHOMEPHOCTb U HEJIMHEMHOCTb MPOCTPAHCTBA-BpemeHu. B
YPaBHEHUN BPEMEHMU (B AUPEKTUBOM CMCTEME KOOPAMHAT) 0Cb abcumce, NoKasbiBatolas TeYeHe BPpeEMEHHN
13 npowsioro B byayuiee (4HW, mecsAubl), a OCb OPAMHAT NOKa3bIBAET, HA CKOJ/IbKO CO/THEYHbIE Yacbl (MCTUHHOE
CO/IHEYHOE Bpems) cnewat WM OTCTaloT OT MeXaHUMYEeCKMX 4YacoB (rparkAaHCKoe Bpems WU cpegHee
COJIHEYHOE BpeMms).

KpuBan ypaBHeHUA BPeMeHM nepeceKaeT HyneByto oTMeTKy (E = 0) yeTbipe pasa B TeyeHUe roga, Yto
COOTBETCTBYET MOMEHTAM COBMALEHUA WUCTUHHOMO W CPeAHEro CO/MHEYHOrO BPEMEHU. ITU MOMEHTDI
npuxoaAarca npubamsuTenbHo Ha 16 anpens, 14 uioHA, 1 ceHTabps, 25 aekabps, ogHaAKo UX TO4YHOe
NOJIO}KEHNE BapbUPYeTCs B 3aBMCMMOCTM OT BblOpaHHOM 3noxu. AMnanTyaa GyHKUMM B TeyeHue roga
[OCTUraeT 3HayYeHuna nopsaka + 14 MUHYT B NOAOXKUTENbHOM 061acTh U — 16 MUHYT B OTPULATE/IbHOM
obnactu.

PaBHOZEHCTBUA ONpPeaenAloTCA KaK MOMEHTbl NepecevyeHua LEeHTPOM BuMAMMOro gucka ConHua
HebecHOro skBaTopa Npu ero ABUXKEHUM NO IKNMNTUKE. BeceHHee paBHOLEHCTBME COOTBETCTBYET Nepexoay
ConHua m3 HOxHoro HebecHoro nonywapusa B CeBepHoe, a oceHHee — obpaTHOMY nepexoay. B ykasaHHble
MOMEHTbI NJI0CKOCTb 3€MHOTO 9KBaTOpa COBNagaeT ¢ HanpasaeHnem Ha CosiHUe, a TEPMUHATOP NPOXOAUT
Yyepes reorpaduyeckme noatoca 3emnu, nepneHanKyNAapHo skeaTopy 3eman. CoONHLECTOAHNA COOTBETCTBYIOT
3KCTPeMasibHbIM 3HAYEHUAM CKAOHeHMA CONHLUA OTHOCUTENbHO HEBECHOro 3KBATOPa, BEIMYMHA KOTOPOro
onpeaenseTcs HakNOHOM OCK 3eMIN U coCTaBAsAET NpubansutensHo 23 26'. B 3Tn nepuoabl GUKCUpYHOTCA
MaKCMMaibHble CEBEPHbIE U FOXKHble 3HAYEHWNA CONHEYHOMN AEKANHAUMMN.

B acTtpoHOomMM 3a OCHOBY b6epyTcAa KOHCTaHTbl M PacyéTbl, KapTbl 3BE3aHOro Heba. B pamkax
chepryeckolr acTPOHOMMUKU CE30HHAA CTPYKTYpa rOAMYHONO ABUMKEHMA 3eMIN OMMUCbIBAETCA NOCPEACTBOM
OEeNeHns SKAUNTUKM Ha YeTblipe ayrn no 90°, orpaHMYeHHble TOYKAMKU PaBHOLEHCTBUIA U CONHUECTOAHWUN.
JaHHble TOYKM pPacCMaATPUBAIOTCA KAk PyHAAMeEHTasIbHble penepbl SKAMNTUYECKOM CUCTEMbI KOOPAMHAT.
Hynesasa oTMeTKa 3KAMNTUKM COOTBETCTBYET MOMEHTY BECEHHEro PAaBHOAEHCTBMA, B MPOTMBOMNONOXKHAA el
TouKa (A = 180°) — oceHHemy paBHOAEHCTBMIO. J/IMHUA coeaAnHAIOWAA TOYKM conHLecToAHUIA (A = 90" u A
= 270°), onpeaenatoT rNaBHY OCb CE30HHON CUMMETPUUN FTOAUYHOTO LMKNA. ACTPOHOMMYECKUIA KaneHdapb
6bl71 NMONOXEH B OCHOBY CO34aHMA MexaHW4Yeckux 4vacoB. PakTuyeckoe (MCTUHHOE COMIHEYHOE) Bpems
OT/INYAETCA OT rPa*KAAHCKOrO BPEMEHM.

OnAa  co3pgaHuA  MexaHU3MOB AN M3MEpPEeHMA BpemMeHM, acCTPOHOMWMYECKOro KaJieHJapsa W
MeXaHMYECKUX YacOB MCMNOb30BaMCb PE3YAbTaTbl MHOTMOTbICAYHbIX ACTPOHOMMYECKMX HabatogeHui 3a
ABMXKeHnem HebecHbIX Ten.

B roay 365,2422 acTpOHOMMYECKUX CYTOK, 3TO NEPMOA, 3a KOTOPbIN 3emns coBepLlaeT NoHbIi 060poT
BOKpyr CoMHUa, OTCYUTbIBAEMOMY OTHOCUTEJIbHO TOYKN BECEHHETO PaBHOAEHCTBUA.

CUHOANYECKUI IYHHbIM MecsL, UMEET CpeaHIo NpoaoKuTenbHocTb 29,53059 cyTok 1 onpeaensetcs
KaK WHTepBan Mexay nocnenoBaTesibHbIMM HOBOYHUAMM. 3TO nepuos nonHoro obopoTa JlyHbl
OTHOCUTENbHO 3eMJIN, 33 3TO BPEMSA OHA COBEpPLUAET NOJIHbIA 060POT BOKPYT CBOEN OCM.

CyTKKn Ha 3emne anatca 23 yaca 56 MUHYT 4 CeKyHAbl, YTO COOTBETCTBYET OAHOMY 06opoTy 3emnamn
BOKpPYF CBOEW OCW.
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B ocHoBe APEBHUX N KNAaCCUNYECKUX aCTPOHOMUYECKUX KaneHOapPHbIX CUCTEM NEXUT CVIHO,CI,VI‘—IGCKVIVI
NPUHLKMN CYNCNEHUA BPEMEHMW, MOCKONbKY MMEHHO OH HernocpeacTBEHHO CBA3aH C HabaogaembiMu
UMKANYECKUMUN SBNEHUSIMU Ha HebecHon cdepe (cmeHa a3 JlyHbl, aBukeHne CONHUA MO 3KAUMNTUKe).
Cuaepuyeckme BENUYMHbBI, HANPOTMB, UCMO/b3YIOTCA NMPEUMYLLECTBEHHO B 3a4a4ax HeGeCcHOM MexaHUKK U
aCTPOHOMMM W HE OTpParkaloT HEemnocpeacTBEHHYIO KaneHZapHyl nepuogMyHocTb Ana Habntopatens Ha
NOBEPXHOCTU 3eMAMN.

FeomeTpuyecKkas maeannsauma KpPyroBoro ABUMMKEHUA HebecHbIX Ten Nocay»Kuaa OCHOBaHMEM ANA
NOCTPOEHMA YrNOBbIX CUCTEM KOOPANHAT M KasleH4apHbIX Mogeneit. B 4yacTHOCTU, OKPYXKHOCTb bblia NpUHATA
3a 6asoBylo PUrypy 4na UsmepeHus yrios, YTo NPUBENO K CTaHAAPTHOMY AeneHuto Kpyra Ha 360 rpaaycos.
Bbibop AaHHOM BEAMYMHBI CBA3AH C NPUOBANMKEHHbIM COOTBETCTBMEM YMUCAY CYTOK B roay. [pu nepeHoce
AHANIOMMYHbIX MPUHLUMNOB HAa ApPYrMe NAaHeTHble CUCTEMbI NAapPaMeTPbl YI/I0BOTO U BPEMEHHOTO AENEHUA He
ABNAKOTCA YHUBEPCa/IbHbIMU U 3aBUCAT OT AUMHAMUYECKUX XaPaKTEPUCTUK KOHKPETHOTro HebecHoro Tena. Tak
ana Mapca npoAo/IKUTENBbHOCTb roga cocTaBaseT 687 3eMHbIX CYTOK, a CpegHAAa NpPOAO/IKUTENIbHOCTb
COJIHEYHbIX CYTOK — OK0n0 24 yacos 39 mMMHYT 35 ceKyHA. MnoTeTMyeckoe NOCTPOEHWE aHaNOTrMYHOM
KaneHAapHOM CUCTeMbI 417 MapCUaHCKMX YC10BMIA NoTpeboBano 6bl MIHOTO MacCLITabMPOBaAHMA BPEMEHHbIX
W YIrN0BbIX eANHULL (BEPOATHO OKPYKHOCTb Bblna bbl pasaeneHa Ha 680 ).

B ApeBHEN MeCconoTaMCKON aCTPOHOMMUYECKOM TPaAnLMN GUKCUPOBANOCh AeNeHMe FO40BOr0 LUKAA
Ha ABEeHaALUaTb YCNIOBHbIX MUHTEPBANOB, aCCOLLMMPOBAHHbIX C 304MaKabHbIMM CO3BE3AUAMMU, Yepe3 KOTopble
ConHue, nocnenoBaTesibHO MPOXOAUT B TEYEHWEe rofa Npu ABWMMKEHUM MO SKAMMTUMKe. [JaHHaA cuctema
oTpaxkaeT ¢opmbl cucCTEMATM3AUMM BPEMEHWM, OCHOBaHHble Ha Habnwgaemol NepuoanUYHOCTM
ACTPOHOMMYECKUX ABNEHWUI, 0OYCNOBAEHHbIX COBOKYMHOCTbIO OpOUTANbHOIO ABUMKEHUA 3emMAn, e€ 0CeBOro
BpaLLeHMA 1 opbutanbHoro asuKeHma JTyHbl.

B wymepcKoit 1 nocneayroLein BaBUAOHCKOM aCTPOHOMMUYECKON TPaAnLMN SKAUMNTUKA AeNnMAach Ha
ABeHaaLaTb paBHbIX cekTopoB no 30 rpagycos, popmMupylowmMx 304MaKanbHbI Kpyr. OfHaKo gaHHoe
AeneHne HOCUT MaTeMaTUYeCKM-TEOMETPUYECKUI XapaKTep M He OTpParKaeT peasibHblX Yr/I0BbIX Pa3MepoB
C03BE34MN, Yepe3 KOTopble NPOXoAUT 3KAMNTUKA. CneayeT NOAYEPKHYTb, UTO CO3BE3AMA NPEACTaBAAOT
cob0i yyacTkn HebecHoM chepbl C YCOBHO 3aKPENAEHHbIMM MPAaHNLAMM, YTBEPHKAEHHbIMM B COBPEMEHHOM
acTpoHOMMU MeayHapoAHbIM acTPOHOMUYEeCKMM coto3om (IAU), u He sABAAOTCA paBHOMEPHbIMK MO
NPoTAXKEHHOCTU. MNnowaab co3Be3anit U3MepaeTcs B KBaapaTHbIX rpagycax HebecHol coepbl. KpynHbie
co3Be3amn, Takne Kak Mmgpa, [esa mnm bonbwaa Megseguua, 3aHMMatOT 0b6n1acTu, npesbiwatowme 1000
KBaZpaTHbIX rPaZlycoB, TOrAa Kak MeHee NPOoTAXKEHHbIe 06/1aCTM MMEIOT CYLLECTBEHHO MeHbLUNe pa3smepbl.
IKAUNTUYECKME (304MaKaNbHbIE) CO3BE3AMA XapaKTepPU3YOTCA HePaBHOMEPHOCTbIO KaK Mo Nowaan, Tak u
Mo Yr10BOM NPOTAXKEHHOCTU BAO/b SKAUMNTUKU: UX LUIMPUHA BapbUpyeTca NpubansntenbHo oT 5 a0 44. Takum
obpasom, paBHOMepHOe aeneHue Kpyra Ha 12 yacteih no 30 ABAsSETCA YCNOBHOW KOHCTPYKUMEW, He
COOTBETCTBYIOLLEN PeasibHOM aCTPOHOMUYECKON reOMETPUN.

Co3Besane B aCTPOHOMMYECKOM CMbIC/ie npeacTaBaser coboi ydyactok HebecHol coepbl ¢
OUKCMPOBAHHBIMWU FTPAaHULAMM, BHYTPM KOTOPOro 3BE34bl MOIYT KasaTbCA BM3Ya/lbHO CBA3aHHbIMU
BC/NeACTBME NPOEKUUM Ha HebecHyto coepy. JaHHOe 06beaAnHEHNE HOCUT HabtoaaTelbHbIM U UCTOPUKO-
KY/IbTYPHbIA XapaKTep W He npepgnonaraet Haauuuve ceBA3el mexkay 3Bésgamu. Ux Buammas 61130CTb
obycnosneHa appeKToM NepcrnekTUBbl U pa3NnNyMem PaccTOAHUIN A0 06bEKTOB.

Mpn 3TOM OTHOCUTE/IbHOE MOJIOKEHNE APKMX 3BE3 A BHYTPU CO3BE3AUIMN U3MEHAETCA KpanHe MmeasIEHHO
BCNeACTBME MX OO/bLIMX PACCTOAHMI, YTO 06ycnaB/MBaeT MX BU3yasbHYH CTabWUIbHOCTb B MacluTabax
YesloBEYECKOM XM3HWU. McTOpMYecKM co3Be3ama MCMNO/b30Ba/IMCb KaK aCTPOHOMMUYECKME OPUEHTUPDI,
NO3BONAIOWMNE OTCAEXMBATb ABMKeHue ConHUA MO 3KAMMNTMKE, a TakXKe ABuKeHue JlyHbl M nnaHet
OTHOCUTENbHO 3BE3gHOro ¢oHa. Co3Bes3aus He HecyT HUKAKUX GU3MYECKUX CBOWMCTB, ONpeaenatoLimx
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CBOWCTBa MaTepum BO BceneHHOM 1 He OKa3bIBalOT BAUAHWE HA TeYeHWE BPEMEHW Ha 3eme.

KapTorpaduposaHme HebecHoM cdepbl Cbirpano KAYEBYHO POJib B Pa3BUTUM aCTPOHOMMUMK U HeBeCHOW
MexaHWKK, obecneymBas OCHOBY A/1A ONpeaeNeHNa aCTPOHOMMUYECKMX KOOPANHAT, YTOUHEHMA ademepus,
dMKCcaLMM MOMEHTOB PABHOLEHCTBUIA WM COMHUECTOAHMA, @ TaK)Ke COBEPLUEHCTBOBAHMA HaBUraLMOHHbIX
cuctem. bes cuctematmueckux HabntogeHuit 3Bés3gHoOro Heba He BO3IMOXKHO Oblo Obl popmUpoOBaHUME
TOYHbIX MoAeNen HebeCHOro ABUXKEHNA U KOPPEKTUPOBKA BPEMEHMW.

OpbutancHoe aBuxkeHue JlyHbl BOKPYr 3eMaM OKasblBaeT CyLLeCTBEHHOE BAWAHWE Ha pAaAL
reopusnyecKkmx npoueccos. B 4acTHOCTH, OHO ABNAETCA OCHOBHbIM PaKTOPOM BO3HWKHOBEHWA NMPUJIMBOB U
OT/IMBOB, @ TaKXe y4yacTByeT B GOPMMPOBAHMM AOJITOCPOYHON 3BONOLMM cucTeMbl 3emnsa—SlyHa. 3a cuér
NPUAMBHOIO  B3aMMOLENCTBMA  MPOUCXOAMT  MOCTEMNEHHOE  YBE/AWYEHUE  OAUTENIbHOCTM  CYTOK.
lpaBuTaLMOHHOE BO34ENCTBME CNYTHUKA, 3aMeaiAeT BpaleHne 3emMan, a NPUIMBHOE TPEHME eXeAHEBHO
3ameanAeT BpalleHne 3emMan Ha MUKPOCeKyHay (6e3 Heé cyTKM Annamnch 6bl BCEro oKo/o 6-7 4yacos). Takum
o06pasom, J/lyHa nmeeT BECOMOE 3HaYeHWEe 4N1A TeYEeHUA BPEMEHU Ha 3eme.

l00BO LMKA B aCTPOHOMMYECKOM KasleHaape pasaenéH Ha aseHaguatb nHTepsanos no 30, Kotopble
COOTBETCTBYIOT Mepuoay OAHOro aCTPOHOMMYECKOro mecaua. Kosmyectso mecAues B rogy CBA3aHO C
NPUBAMKEHHOM KPAaTHOCTBIO CUHOAMYECKOTO YHHOIO LMKAA M CONHEYHOrO roaa, YTo 06yc/aoBMAO pa3BuUTHE
NYHHO-COJIHEYHbIX KaneHAapHbIX CUCTEM.

365,25/29,53059 = 12,37 NYHHbIX LUKIOB

360/12 = 30 — B acTpoHOMMYECKOM KasieHaape coctasnaseT 1 mecay,

Mepuogbl mexay AHAMW PAaBHOAEHCTBUA U CONHLECTOAHUA Pa3NnMYaloTCA U COCTaBAAT OT 89 cyTOK
40 93 CyTOK, Tak KakK NOACYET BeAETCA NO rpaAaHCKOMY KaaeHZapto. ACTPOHOMMYECKME CEe30HbI
OOVHAKOBbIe MO NPOTAXKEHHOCTH, B KaXKA0M aCTPOHOMMYECKOM Ce30He No 3 mecALa.

MpoAoKMUTENbHOCTb CE30HA B YI/I0BOM BbipaykeHnn cooTteeTcTayeT 360/4 = 90

Ona vcuncneHma spemeHun 1 npmpoabl eweé 3 TbiC. A0 H.3. UCNOJIb30Ba/IM MaTeMaTUYECKME PACYETDI,
dusnyeckne Gopmysbl, a TakKe Hepusmyeckne Gopmysibl U 3aKOHOMEPHOCTU: FEOMETPUID U CUMMETPUIO;
norapudmmyeckune cnupanu; dpakTanbl; KNeToUYHble aBToMaTbl («npaBuao 30»).

Mogenb, NCNONb30BaHHAA AN CO3LaHUA aCTPOHOMUYECKOTO KajneHaapa, ABAAETCA O4HOBPEMEHHO
MOZENbI0 MeXaHMYECKMX YacoB. ITa MOAE/Ib OMNMUCbIBAET TeYeHWe BPEMEHN C MUHMMAJIbHO BO3MOXKHOWM
NOrpeLHoCTbIO.

LUuMKAnyHana yactota obpalueHma 3emnam Bokpyr ConHua:

1/365,25 cyTkn = 0,0027378507871

LnKknunyeckas yactota obpalLeHMsA NO OKPYKHOCTK:

1/360 = 0,0027777777777

PacctosaHue ot 3eman go ConHua He 6bII0 M3BECTHO LIYMepPaM, MO3TOMY ASA BbIMMC/IEHUI BBENU
YCNOBHYIO BEAMUYMHY — 1 acTpOHOMMYEeCcKasa eauMHMUA. 1o HacToALLEero BpeMeHn pacctoaHue, pasHoe 1 a.e.
MCNOJIb3yeTcA KaK 3TaNoH B aCTPOHOMMUMW.

Yucno m — dyHAAMeHTaNbHasA KOHCTaHTa, 0603Havaowas OTHOLWEHWE AJInMHbI OpbuTbl 3eman K eé
anameTpy (pacctoaHuto ot ConHua Ao 3emnun). ITO NOCTOAHHAA BEIMYMHA, paBHaa nNpubansmTensHo 3,14.
Yncno 1 ABNAETCA TPAHCUEHAEHTHbIM YMCAOM MPPALMOHANIbHBIM YNCAOM, NOKa3blBas HepPaBHOMEPHOCTb
pacWMpEeHUA NPOCTPAHCTBA-BPEMEHU, U NO3BOAAET NPUBAN3NTENBHO PACCUUTATb ABUKEHUE KOCMUYECKUX
Ten. B roay npumepHo 365,25 cyTOK, HO UICTUHHOE 3HAa4YeHKe 0KoNo 365,2422 cyToOK.

MN3HavyanbHO uncno 1 6bl10 onpepeneHo ANA pacyéTa BpemeHW. bes npumeHeHus uyucna 1 He
BO3MOHO OblJI0 6bl C MMHMMA/IbHOW MOrPELHOCTbIO PAcCcYUTaTb BPEMS M CO34aTb aCTPOHOMMUYECKUI
KaneHaapb U Moae b 4acos.

dopmyna onpegeneHva anunHol 21tr unm nd, rae = 3,14 pencteuTenbHa ANA onpeneneHuns AuHbI
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opbuTbl 3eman, npu akcueHTpucutetre~ 0,017.

Yucno i npumeHaeTca Ans onpeaeneHns pacyéTos AAnMHbl opouT apyrmux nnaHetT CONHEYHOM CUCTEMDI,
MX IKCUEHTPUCUTETA M HAXOMKAEHUA APYrUX MOKasaTenei, CBA3aHHbIX C KOCMUYECKUMU (Pusmnyeckumu)
ABNEHUAMM. IKCLLEeHTpUCUTET nnaHeT ConHeYyHow cucTembl BapbupyeTca ot 0,007 (camas Kpyrosas y BeHepbl)
no 0,205 (camaa anauntuyeckaa y MepKypus. IKCUEHTPUCUTETOM OpbUTbI MaHETbl, onpeaensatoLein
CTENEHb KCKATOCTU».

Ona npasunbHoro Kpyra 360, ecam r (pagmyc) paBeH HaTypasibHOMY, PaUMOHANbHOMY YMCAY BEpHa
dopmyna annHbl oKpy*KHoctu Cokp. = 2 (3r) unum Cokp. = 3d.

Mpu r =1y.e., ANMHA OKPYXKHOCTU ByaeT cooTBeTcTBOBaTL 2 (3r) =6r=6Yy.e.

360 =6y.e., 180 =3r=3y.e., 360/3 =120, 360/12 = 30, 1 paguaH = 180 /3 = 60;

360/4=90.

6/360 =0,0166666666666 — SKCLLEEHTPUCUTET OKPYKHOCTH.

[Ons pacuyéTta gnnHbl opbuTbl 3emnam Tpebyetcs onpeaennTb NOrpeLlHOCTN MeXAay OKPY*KHOCTbIo (360)
W 3/IIMMNCOM — PAcCYnTaTb €€ IKCLLEHTPUCHUTET.

6/365,2422 = 0,0164274555349

0,0166666666666 - 0,0164274555349 = 0,0002392113176

0,0166666666666 + 0,0002392113176 = 0,0169058877983 = 0,01691 ( 0,017)

~ 0,017 —akcueHTpucuTeT opbuTbl 3eman.

365,2422 — 360 = 5,2422 cyT.

5,2422/360 = 0,0145833333333 cyT. — NPUXOAMTHCA AOMONHUTENbHO Ha Kaxablh 1 OKpY»KHOCTK.

nposepka: 180 x 0,01458 = 2,6244 (2,6244 x 2 = 5,2488)

360 x 0,01458 = 5,25

365,2422/360 = 1,01456 cyT. — aCTPOHOMMUYECKUX CYTOK B 1 OKpy»KHOCTK

V365,2422 = 19,111310787

V360 = 18,973665961

19,111310787 — 18,973665961 = 0,137644826 = 0,14 — nonpaBo4HbI/ KO3PPULMEHT ANA paguyca
opbuTbl 3emnn

dopmyna ana onpegeneHusa AnHbI OKpy*KHOCTU: Cokp = 2(3r),

dopmyna ana onpegeneHnsa 4avHbl opbuTbl 3eman (annmnca):

C3emnm =2 x ((3+0,14)r);

dopmyna ana pacyérta opbutbl 3emnn C = 2 (3r) rge r = 1 a.e. mam ~ 1,047 y.e. (3,14/3 =
1,0466666666666).

C3emnm=2nr =2x3,14x1=6,28 a.e.

mnn 2 (3r)=2(3x1,047) =2 x 3,141 = 6,28

KoHcTaHTy ans pacyéTta BpemeHu pasHyto 3,14 Ha3Basn YUCNOM T, Torga 1t paguaH = 180 =~ 3,14; 2n
paa. =360 = 6,28

6,28/365,2422 = 0,0171940701266 = 0,017 — 3KkcueHTpUCUTET 3emaun

MorpewHoctb 0,00028 (0,01719 - 0,01691) KpaliHe mana, OHa ByeT COXPaHATLCA U NPOC/EeXKMBaATHCA
KaK pasHuLLa MeXay UCTUHHbIM aCTPOHOMMYECKUM BpemeHeMm (rae r = 1 a.e.) M pacyETHbIM BpemMeHeM, ANA
KOTOporo rokp = 1y.e.

B acTpoHoMmueckom KaneHgape 1 paseH 1 actpoHoMMYeckMm cyTkam, 30° —aCTPOHOMMUYECKMIA MecsLl,
90" — acTPOHOMMUYECKUIA CE30H.

Ha yacax 1 cootsetcrByeT 1 cekyHae nam 1 munyte, 30° cootBeTcTByeT 1 yacy.

PaccuMtaem nOrpewHocTb Mexay COMHEYHbIM ACTPOHOMMYECKMM BPEMEHEM W  CPESHUM
rpa*kAaHCKMM BpeMeHeM B TeYeHMe roga.
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B rpaxaaHcKoMm KaneHaape 365 AHe, Npy 3TOM NPOAONKUTENbHOCTL CYTOK 24 Yyaca (86400 cekyHA).

365 x 24 yaca (86400 cekyHa) = 31536000 ceKkyHA — rogoBOM Nepuoa AN rpakgaHCKoro BpemMeHu

365,2422 x 23 yaca 56 M1HYT 4 cekyHpA, (86164 cekyHa) = 31470728,92 cekyHA — rogoBoM nepuoa Ans
ACTPOHOMMYECKOTO BpEMEHU

31536000 - 31470728,92 = 65271,08 ceKyHg (rogoBad MOrpPewHOCTb MEXKAY COJIHEYHbIM
aCTPOHOMMUYECKMM BPEMEHEM W FPAXKAAHCKMM BPEMEHEM).

lparkpaHcKoe Bpems (MO FrPUropuvaHCKOMY KasleHAapto) onepelKaeT CO/IHEYHOe acTPOHOMUYECKOe
Bpems Ha 65271,08 cekyHz, (18,13 yacos) B roa,

PacuétHoe Bpemsa (24 4yaca B CYTKM) onepe’kaeT UCTMHHOE COJIHEYHOE aCTPOHOMMUYEcKoe Bpems
exeaHeBHO Ha 236 cekyHA, (86400 cekyHa — 86164 cekyHA = 236 ceKyHA), YTO B roA, cocTaBuao 6bl ot 86140
00 86376 CeKyHpA, YTO HEe COOTBETCTBYET AENCTBUTE/IbHOCTHU.

Jonyctnm, 4To Bpems TeYET C NOCTOAHHOM CKOPOCTbIO, MPOX0AA MOJIHbIN ro40BOM UMK/ 3a 360 cyTOK.

Paccuntaem Tobp gnsa 360 cyTok.

360 x 24 yaca (86400 cekyHa) = 31104000 cekyHA B rogy — ANsi PACYETHOTO BPEMEHMU.

365,2422 x 86164 c. =31470728,92 ceKyHA B rogy — 418 NCTUHHOIO aCTPOHOMMUYECKOTO BPEMEHM.

31470728,92 — 31104000 = 366728,92 ceKyHA, — pa3HULA MeXay aCTPOHOMMYECKUM WUCTUHHbIM
BpeMeHEM U PacYETHbIM BpEMEHEM.

Mpun Takom pacyéTte, aCTPOHOMMYECKOE UCTUHHOE BpeMA OneperkaeT pacyéTHoe Bpemsa Ha~ 366728,92
cekyHA ( 4,25 cyToK)

Tobp — HaMMEHbLLMI NPOMEKYTOK BpEMEHU, OH paBeH 365,2422 acTpOHOMMYECKMM cyTKam. Foa0Boi
LUMKN pa3aenéH Ha 4 nepuoaa (cesoHa).

B okpyxHocTn (undepbnate) 360, HavmeHbLIMI NPOMEKYTOK BpemeHu paBeH 90 — mecTa
nepeceyeHune ypaBHEHUA BpeMeHu ¢ ocamu KoopamHat (360/4 =90), oTmeTka O onpeaensaer MOMeHT Havyana
ACTPOHOMMYECKOrO Ce30Ha.

365,2422/4 = 91,31 cyTOK — B 04HOM CE30He.

PaHee mbl onpegennnu, 4To B O4HOM rpagyce acTpoHoMMYecKoro KaneHgapa 1,01456 cyTok

1,01456 cyTok x 90 = 91,31 cyToK — B 04HOM nepuose (cesoHe).

Takum 06pa3om, B aCTPOHOMUYECKOM KaneHaape nepuog (cesoH) cootsetctByeT — 90, UTO C YYETOM TT
¢ 3,14) coctaBnseT 91,31cyTOK.

B acTpoHOMMYecKOM KaneHaape yuntbisaeTca 365,2422 cyToK, 04HAKOo ANA FPaXKA4aHCKOro KaaeHaapa
yaobHee yuMTbiBaTb BPEMS B LENbIX CyTKaxX. [loaTomy onpeaennm B rogy 364 cyTok no 24 yaca (oba uncna
KpaTHbl 4). Torga ob6blYHbIN Mecal, byaeT paseH 30 cyTkam, a 4 mecAua B roay NpoaoKUTenbHoCTbio 31
CYTKMW.

364 cyToK x 86400 cekyHp, (24 yaca) = 31449600 ceKkyHA, B ro, — pac4€THOe BpemMs ANA rparkAaHCKoro
KaneHaaps.

31470728,92 — 31449600 = 21128,92 cekyH4 — Tro40Baa pasHMUA MeXOy WCTUHHbIM
ACTPOHOMMYECKMM BPEMEHEM U PACYETHLIM BPEMEHEM.

Takum 06pa3om, UCTUHHOE ACTPOHOMMUYECKOE BPEMA EXEerofHO OrneperkaeT PacyéTHoe Bpems Ha
21128,92 cekyHg, (5 4acoB 52 MUHYTbI 9 cekyHA unn~ 0,25 cyToK).

Onpepenvm CKOJIbKO CEKYHA, MPUXOAWUTCA Ha OAMH rpadyc (O4HWM CYTKU) OKPY)KHOCTM B
ACTPOHOMMYECKOM KaneHaape:

31449600 c./360 = 87360 cekyHa npuxoamTca Ha 1 ana pacu4éTHOro BpemeHu.

31470728,92 c./360 = 87418,691444444 cekyHa npuxoautca Ha 1 KaneHaapa 418 WUCTUHHOrO
ACTPOHOMMYECKOTFO BPEMEHM

87418,691444444 — 87360 = 58,691444444 cekyHa = 59 cekyHg (uam 21128,92 /360 =
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58,691444444444) — npuxoaMTCA AONONHUTENIbHO Ha KaxKAabl rpaayc.

23 yaca 56 MUHYT 4 cekyHp (86164 cekyHAa) + 59 cekyHA =~ 23 yaca 57 MMHYT 3 ceKyHg, (unm 86223
CEKYHA). ITO 3HaYeHne MeHbLue 24 4acoB 15 OBLWENPUHATBIX CYTOK.

nposepka: 87418,69 /86164 = 1,0145616498769 — acTPOHOMUYECKMX CYTOK B 1 acTpOHOMUYECKOTO
KaneHgapa

1,0145616498769 x 360 = 365,2422 cyTOK

1,01456 x 90 =91,3104 — cyTOK B 04HOM CE30HE

91,3104 x 4 = 365,2416 CyTOK B aCTPOHOMMUYECKOM roay

Takum obpaszomy 87418,69 cekyHg cooTBeTcTByeT 1° B acTpOHOMMUYECKOM KaneHaape (87418,69 x 360
=31470728,4)

Ob6uwenpuHATas NPOAO/IKMTENbHOCTb CYyTOK 24 yacoB (86400 ceKyHA) ANA rpaxKaaHCKOro BpeMeHM!.

B oaHOM yace 60 mUHYT, B 1 muHyTe = 60 cekyHa. MexaHu4yeckoe (cpefiHee) Bpems MOXEeT onepexaTb
acTpoHommyeckoe Ha 170 munnncekyHa, (60 — 59,83 = 0,17 ceKyHa, uTto coctasnseT 4,08 MUHYT B CYyTKU) UK
oTcTaBaTb/onepexatb Ao 700 muanucekyHg, (60,7 — 60 = 0,7 cekyHA, UTO cocTaBnseT 16,8 MUHYT B CYTKM).

a) 86164/ 24 = 3590,167

3590,167/60 = 59,83

6) 86400/24 = 3600

3600/60 = 60

B) 87418,69/ 24 = 3642,44

3642,44/60 = 60,7

B rpakgaHCKOM KaneHpape, B OTAM4YME OT aCTPOHOMMWYECKOro, BPEMA HEPAaBHOMEPHO, TaK Kak
KO/IMYECTBO AHEWN B MecALax pa3/inyaeTcs, No3TOMY rpaxKaHCKoe BpeMA MOXeT OTCTaBaTb MW oneperkaTtb
CO/IHeYyHoe (acTpoHomMuuyeckoe Bpems). Kpome TOro, COrfacHoO Npou3BefEHHbIX PacyétoB, WUCTUHHOE
acTpoHomMyeckoe Bpems, rae Tobp = 31470728,92 ceKyHa, exXerogHo oneperkaet pacyéTHoe Bpems, rae
Tobp = 31449600 cekyHA (364 cyTok no 24 yaca) Ha 21128,92 cekyHp, (5 YyacoB 52 MUHYTbI 9 cekyHA).

PasHuuy B 21128,92 ceKyHA, B HACTOALLEE BPEMA YYMTbIBAIOT MPM KOPPEKTUPOBKE rparkgaHCKOro
BpemMeHu, 0o06aBnsAA Kaxaple 4 roga AONONAHUTENbHbIN AeHb B peBpane (21128,92 x 4 = 84515,68 cekyHA=~
23 yaca 28 MUHYT.)

YunTbiBasA, 4YTO eXEeroaHo rparKAaHCKoe Bpemsa MO TPUropmaHcKoMy KaneHzapto (365 paHei)
onepeykaeT acTpoHomu4yeckoe Ha 65271,08 cekyHpg, (18,13 yacos) gob6aBnaa AONOAHUTENbHbIE CYTKU (24
Yyaca) Kaxkable 4 rofa MOrpelwHoCTb MeXay acCTPOHOMMYECKMM BpPEMEHEM W TPAXAAHCKMM He
KOPPEKTUPYETCA, a HapacTaeT exerogHo Ha 18,13 yacoB, a B BUCOKOCHbIN roa, 65271,08 + (21128,92 x 4) =
149786,76 cekyHa (Ha~ 1,75 cyToK).

CornacHo HabntofeHwui, Bpemsa BECEHHEro PaBHOLEHCTBMA CMeLLAeTcA exerogHo Ha 5 vacos 49
MWHYT, B ODbIYHblE FOAbl HAcTynaeT Mo3gHee, a B BMCOKOCHble roga Ha 18 4acoB 11 MWHYT, yem B
npeablaywunin rog. YTto yKasblBaeT Ha HEMPaBWIbHOCTb FPUTOPUAHCKOro KaneHpapa. [encTeutenbHO
CMellleHMe BEeCEHHEero PaBHOAEHCTBMA HAa 5 yacoB 52 MWHYTbl 9 cekyHA (5 4YacoB 49 MUHYT cpeaHero
BpemeHu) byaer HabntoaaTbca B 06blYHbIE rOAbl, HO B BUCOKOCHbIN rof, (40NONHUTENbHBIN AeHb A0/XKEH
6bITb f06aB/EH B AHBAape wan ¢eBpasne) BpeMsa BeCeHHEero paBHOLEHCTBUA LOJIKHO HaCTyNWUTb paHblue
npumepHo Ha 31,4 MUHYTbI, Yem B NPeabIAYLINIA ro4,.

Ona npaBWAbHOIO MCYUCNEHUA BPEMEHU HEOOXOAMMO MNPMBECTM TPAXAAHCKUA KaneHdapb B
COOTBETCTBME C aCTPOHOMUYECKUM KaneHaapém, B KoTopom 364 aHA, 8 mecauesB NpoaoKkutenbHocTbio 30
AHel n 4 mecaua no 31 gHto. Toraa Kaxabii 4-bi rog 6yaeT BUCOKOCHbIM (No 365 aHelt). 21128,92 x 4 =
84515,68 cekyHA

Mocne pobasneHun cyToK (86400 ceKyHa,) B BUCOKOCHbIM roa, rpaxaaHckoe Bpemsa byaeT onepexkaTb
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acTpoHomm4yeckoe Ha 1884,32 ceKkyHa,

86400 - 84515,68 = 1884,32 ceKyHg, (31,4 muH.)

Ona KOPPEKTUPOBKU rpaxKaaHCKOro BpemeHuM Heobxogumo 45 BucoKocHbix net (45 x 4 = 180
KaJleHAApHbIX rofa) — AaHHble roga He 6yayT BUCOKOCHbIMU.

86400 /1884,32 = 45,85

84515,68 / 1884,32 = 44,85

1884,32 x 45 =84794,4

Mocne yKasaHHOW KOPPEKTUPOBKM FparkAaHCKOe BPeEMSA MPAKTUYECKM COBMAAET C aCTPOHOMMUYECKUM
BpeEMeHeM.

84794,4 — 84515,68 = 278,72 cekyHAa 4 4,65 MUHYT) — B 3TOM C/lydae AONOJAHUTENbHAA KOPPEKTUPOBKA
He TpebyeTca, ANA KOPPEKTUPOBKK NoTpebyetcs~ 1236 neT, a B rog oHa coctasnsaeT -1,54 (-1,55) cekyHAbl.
Bonpoc KOppeKTUPOBKK, MOXKHO PELUNTb TEXHUYECKMM NMYTEM, KOPPEKTUPYA FPArKOAHCKOE BPEMA €XKEerogHo
Ha —1,54 cekyHAapl.

PacuéT yacToTbl BO/IHbI NPOCTPAHCTBA-BPEMEHMU

[na pacyéta 4yactoTbl BOJIHbI (V) MPOCTPaHCTBA-BPEMEHM HaM HEOHXOAMMO 3HaTb HAMMEHbLUMIA
NPOMEKYTOK BpEMEHM.

Tobp = 365,2422 cytoKk unun 31470728,92 cekyHA,

LimKknunyHyto yactoTy paccumtbiBaem no dopmyne:

w=2n/T

w =6,28/365,2422 = 0,0171940701266 paa/c

0,017 pag/c=7

Jonyctnm, 4to Bpems TeYET PaBHOMEPHO, NPOXOAA MOJIHbIA LUMKA 33 364 aCTPOHOMMUYECKUX CYTOK,
TOraa HaUMEHbLUMIN NPOMENKYTOK BpemeHU paseH 364/4 = 91 cyTku (24 yacos x 91 = 7862400 ceKkyHa).
YpaBHeHWe BpeMeHN NPOXOANT HYNEBYHO OTMETKY 4 pasa B roZia. 9TM AHWU COMACHO CYLLECTBYHOLLEN cucTeme
pacyéTa BpemeHu He COBMaAatoT C AHAMM PaBHOAEHCTBUA U CONHLECTOAHWUI, BEPOATHO M3-3a HEMPABU/IbHOWM
KOPPEKTUPOBKM  BPEMeEHM (A1A NPOBEPKM  AAHHOTO  MpPeAnosioXKeHUs HeobxoaMmo  npoBecTu
JOMNOJIHUTENIbHbIE  PACYéTbl, Y4YMTbIBAA BCE W3MEHEHMUA, KoTopble OblAiM BBeAEHbl PaXKAAHCKUMUK
KaNleHA4apAMM U KOPPEKTUPOBKamu). s AanbHENWnNX pacyéToB UCXOXKY M3 TOTO, YTO YPaBHEHWE BPEMEHM
obHynseTcs (nepecekaet 0) B AHM PaBHOAEHCTBUA U CONHLECTOAHMA, NpnbansntenbHo 20 mapTa, 21 ntoHs,
23 ceHTAbpsA, 21 aekabpsa — B 3TU OHU UCTUHHOE aCTPOHOMMYECKOe (CoNHeYHoe) Bpems byaeT coBnagaThb C
PacYETHbIM aCTPOHOMMUYECKMM BPEMEHEM.

[na acTpoHOMUYECKOro BpeMeHM!,

T=31470728,92 / 4 = 7867682,23 cekyHa B % roaa

YacToTa BOMHbI BpemeHu: v =1/T

v=1/7867682,23 = 1,27 I'y,

r=1a.e. =149 597 870,7 Km., 3TO paccToAHME BbIYNCIEHO ONMPasAch Ha 3aKoH Kennepa, celtyac ato
NOATBEPKAEHO C MOMOLLBIO PAAMOIOKALLUKN NAAHET.

C3emnn = 6,28 x 149 597 871 = 939474629,88 km.

v=_C/t

U=939474629,88 / 31470728,92 = 29,85Km/C, UTO COOTBETCTBYET CKOPOCTM 0bpaLleHna 3eMn BOKPYr
ConHua.

[nuHa BoaHbI: A = U/V, rae U — CKOPOCTb.

A=29,85/1,27 = 23,5 Kkm

Kpyrosas (yrnosas) yactoTa:

w = 2mn/Tobp
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Tobp =31470728,92 c.

w =6,28/31470728,92 = 1,9955 = 2 paa/roa (B AaHHOM cnydyae w 0603HavYaeT KoanyecTso ob6opoToB
3emnu 1 JlyHbl BoKpyr ConHua B roa, 2m paa. = 360°)

Yrnosas CKOpOCTb:

w = Ap/At

w = 2m/365,2422 = 6,28 / 365,2422 = 0,017 paa/cyTku, nam 1 opbutsl

CKOPOCTb pacnpocTpaHeHns

U =wr, gnar=1a.e.v=0,017 pag

BonHoBoe uncno

k = 2r/A; 6,28 / 23,5 = 0,2672340425531 a.e.”! — B AaHHOM Cnyyae nokasblBaeT rpaBUTALMOHHOE
BansaHue JlyHobl. 0,26 a.e. onpeaenaeTt 400 OT NOJIHOTO paguyca chepbl Xnana nnaHeThbl.

Pa3oBas CKOPOCTb Uy = w/k = Aw/2m

1,9955/0,2672340425531 = 7,467

23,5x 19955/ 6,28 = 7,467 — B laHHOM cnydae onpeaenset 4 ¢pasbl (neproaa) JlyHbl, YTo AeNUT mecal,
Ha 4 Hegenu no 7 AHeN.

29,5 cyToK (2551442 cekyHa) — Bpems obpatleHua JyHbl BOKPYr 3emnu

31470728,92 / 2551442 = 12,33 060poTOB JIyHbl BOKPYr 3emnu 3a 0aAnH 060poT 3eman Bokpyr ConHua

87418,69 x 30 = 2622560,7 cekyHa B 30° aCTPOHOMMYECKOTO KaneHaaps (B 04HOM aCTPOHOMUYECKOM
mecaue)

Moka 3emna obpawasace Bokpyr ConHua npoxoAuT paccToAHuMe paBHoe 307 SKAUNTUKK
(actpoHomMueckunit mecau) JlyHa cosepaer 1,027 (2622560/2551442 = 1,027) o6opoTos BoKpyr 3emau. 30
3KAMNTUKN =~ 30,44 acTPOHOMMUYECKUX CYTOK, 3a KoTopble JlyHa npoxoauTt yetbipe ¢asbl: 30,44/4 (dasbl
NlyHbl) = 7,61

Mpwu Bo3pacTte JlyHbl 7,47 1 7,6 CYyTOK NAET 8-0M NyHHbIW AeHb (NepBas YeTBepTb), B 3TOT nepuog JlyHa
BMAHa Ha Hebe KaK POBHbI NOYKPYr (OCcBelLeHa npasBas cTOpoHa).

Bpems He abcoNtOTHO, B COOTBETCTBUM C TEOPUEN OTHOCUTENBHOCTU DNHLWITENHA, BPpEMSA 3aMeaNifeTcs
861131 rpaBUTALMOHHBIX OO BEKTOB M 3aBUCUT OT CKOPOCTU ABUNKEHUA. BpemeHHaa gunaTtauma 03HavaeT, 4To
BpeMsA TEYET C pa3HOM CKOPOCTbIO B Pa3HbIX YCNOBUAX.

MponsseaéM PacyETbl A1A BOHbI MPOCTPAHCTBA-BpeMeHU Ha opbuTe JlyHbl.

YactoTa BO/IHbI BpemeHu: v = 1,27 lu.

Paanyc ot ueHTpa 3eman Ao JlyHel 362600 Km. (nepereit) 405400 Km. (anorei)

1) v =2mx362600000/31470728,92 = 72,36 m/c

A=vu/v =0,07236 /1,27 = 0,05669 KM = 56,69 m.

2) u =21 x 405400000/31470728,92 = 80,89 m/c

A=80,9/1,27=63,7m

3) cpepHee pacctosiHme g0 JlyHbl okono 384400 kKm

v =2mx 384 400 000/31470728,92 = 76,71 m/c

A=76,71/1,27=60,4 m

BonHoBoe uncno ans npocrpaHctsa SlyHbl ( k = (2 )/A):

k,=6,28/56,69 = 0,105 m1; k, = 6,28/63,7 = 0,098 m~1; k3 = 6,28/60 = 0,105 M~ ;

BonHosbie uncna 0,105 u 0,098 npeactasnsaoT coboit reomeTpuyeckoe anbbeno (oTparkatesnbHas
CNOCcoBHOCTL) JIyHbI.

Kpyrosas (yrnoBas) 4actota BO/IHbl BpEMEHM B NPOCTpaHcTBe 3emna-JlyHa:

w = 2ny;

w=6,28x1,27=7,97 =~ 8T,
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Kpyrosasa 4yactoTa JlyHbl cBA3aHa ¢ $a30BOIM CKOPOCTbIO BOJIHbI BPEMA HA 3emne, 8 NyHHble CYTKK
npuxoaatca Ha 7,6 a3y nyHbl. 3a 8 net 3emns genaet 8 ob6opotos Bokpyr ConHua, a J/lyHa 99 NonHbIX
060p0TOB BOKPYT 3eMun (NyHHbIX LMKNOB). Kaxable 8 neT B 04HY U Ty e AaTy (Hanpumep, B A€Hb BECEHHETO
paBHOAEeHCTBUA) JlyHa BO3BpaLLaeTcs NPUMEPHO K TOM e ¢pase, HO He B OZ4HOM U TOM »Ke TouKe Heba.

®Pasosas ckopocTb: vy = w/k

vy = 7,97/0,105 = 75,9 m/c,

s 7,97/0,098 = 81,32 m/c, — 4To onpeaenseT rpaBUTaLMOHHOE NPUTAKEHUE JTyHbI.

PaccTosHue oT ueHTpa 3eman o obLuero LeHTpa macc «3emnsa-J/lyHa» (6apuueHTp) — 4,6 TbiC.KM.

v =2m x 4 600 000/31470728,92 = 0,91 m/c

A=0,91/1,27=0,72 m.

k=6,28/0,72=8,72 M !

V=797 /8,72 =0,91m/c

Taknm obpasom, YactoTa BOJIHbI BpemeHu 1,27 Ty n KpyroBas 4yactota 7,97 Ty He u3meHAeTca B
3aBMCMMOCTM OT cpefdpbl, HO M3MEHAIOTCA XapPaKTEPUCTUKU BOJIHbI: CKOPOCTb PACNpPOCTPaHEHUA, AJIMHA
BOJIHbI, pa30BadA CKOPOCTb.

Onpegenvm nokasaTenn BOJIHbI BpemA B Pa3/IMyHbIX YCA0BUAX, B 3aBMCMMOCTM OT cpenpl
pacnpocTpaHeHus.

CKopoCTb pacnpocTpaHeHMUA BOHbI:

v = 2mr/Togpun md/ Togp

Ons ueHTpa agpa 3emam (100 m)

v =2m 100/31470728,92 = 1,9955 m/c

A=1,9955/1,27 = 1,57 m.

k=6,28/1,57 =4 m-1

v[=797/4=1,99 m/c

Pagunyc BHyTpeHHero aapa 3emnun okosio 1300 km.

U = 2rt x 1300000/31470728,29 = 0,26 m/c

A=0,26/1,27=0,2m

k=6,28/0,2 =31,4 m-1

v[=7,97/31,4=0,25 m/c

BonHoBoe uncno k = 31,4 ana sagpa 3emnm n k = 0,105 n 0,098 ana noBepxHocTn JlyHbl onpeaenstoT
rpaBMTaLMOHHOE B3aMmogeinctsme mexay 3emnéin u flyHon (0,105/31,4 = 0,0033). OTparkeHue BOJIHbI
BPEMEHM OT sApa 3eM/In U OT NOBEPXHOCTM JIyHbl CO3AAET KonebaHua, 06pa3oBbiBas ABONHON «ropb» BoAbI
(npunmBebl n oTAMBbI).

CooTHOLIEHWE ANNHbI BOJIHbI BPEMA A/ BHYTPEHHEro Aapa 3eMu K A/MHe BOJIHbI Ha JlyHe 0,2/60 =
0,0033. 33 CYET CHMKEHMA CKOPOCTU PAacNPOCTPAHEHUA BONHbI 3amMegnAeTca BpaleHne 3eMan BOKPYr OCu.
KoadpopumumneHT 0,0033 cooTBeTCcTBYET KOIPDUUMEHTY AMHAMUYECKOTO CKATUA 3eMan. ITOT NapamMeTp umeet
pellatolLee 3HaYeHMe B HebecHOM MexaHWKe, KOTopasa ONMUCbIBAET ABMKeHMe 3emaun BOKpyr ConHua u JlyHbl
BOKpYr 3emnu.

Pagunyc BHYTpeHHero *Xnakoro agpa 3emam okono 5150 km.

U = 21 x 5150000/31470728,29 = 1,028 m/c

A=1,028/1,27 =0,809 m

k =6,28/0,809 = 7,76 m-1

v[=797/7,76 =1,027

CpegHuin guameTp 3eman - 12742000 m

v =m x 12742000/31470728,92 = 1,27 m/c
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A=127/127=1m

k=6,28/1=6,28 m-1

v[=7,97/6,28=1,27 m/c

Paguyc ot agpa 3emaun o opbutbl MKC 6790 Km

U =2 x 6790000/31470728,92 = 1,35 m/c

A=1,35/1,27=1,06 m

k =6,28/1,06 = 5,92 m-1

v[=7,97/5,92=1,35m/c

Paanyc ot ueHTpa 3eman o tepmocdepbl npnbansntenbHo 7371 km.

U = 2 x 7371000/31470728,92 = 1,47 m/c

A=1,47/127=1,16m

k=6,28/1,16 =5,4 m-1

v[=7,97/5,4=1,47 m/c

Pagunyc ot ueHTpa 3emau o aksochepbl npumepHo 10000 Km.

U = 2m x 10000000/31470728,92 = 1,9955 m/c

A=1,9955/1,27=1,57 m

k=6,28/1,57 =4 m-1

vf=797/4=199 m/c

CpeaHaAs AIMHa BOJIHbI BPEMEHU Ha opbuTe JlyHbi~ 60 m.

CooTHOLIEeHWE A/IMHbI BOJIHbI Ha NOBEPXHOCTU 3eMAN K A/IMHE BOMIHbI Ha opbuTte JlyHbl 1/60.

3HayeHune 60 NpMHATO AnA pacyéTos BpemeHu: 1 yac = 60 mmHyT; 1 mmHyTa = 60 CeKyHA.

BbiBoAbl

Yactoty 1,27 Ty, yawe Bcero cBA3bIBAlOT € «ryqoM 3eman». eodunsmKke 3ToT TepMUH 0H603HaYaeT
NOCTOAHHble POHOBbIE MUKpPOCENCMUYECKNE KoNebaHuA.

Kpyrosas (yrnoBas) yactoTa BOJIHbl BpEMEHU B NpoCTpaHcTee 3emna-JlyHa:

w =6,28 x1,27 =7,97 Ty — onpeaenset eCTeCTBEHHbIN 3/IEKTPOMArHMTHbIN GOH NaaHeTbl. Ha obuwmit
3NEKTPOMarHuTHbIN ¢oH 3emnu (pesoHaHc LLlymaHa, okono 7,83 ') TaK)Ke OKasbiBaeT BAUAHUE CONHEYHbIN
cseT. MarHuTHble 6ypu, BbI3BaHHble CO/IHEYHOW aKTMBHOCTbIO WM TEXHOreHHble (GaKTopbl, MPUBOAAT K
3N1EeKTPOMArHMTHbIM BO3MYLLLEHMAM B 3/IEKTPOMArHMTHOM nosae 3emnu.

Yucno w = 7,97 Ty, ¢ 8) cBA3aHo ¢ 3 cyTouHbiMK dasamu B 6Modusnke n xpoHobuonornm (24/8 =3), c
LMpPKaaHbIMU PUTMaMM.

PaspeneHune rogosoro umkaa Ha 4 ce3oHa OCHOBAHO HAa ABUMKeHMM 3emaun u JlyHbl BOoKpyr ConHua.
CooTHoweHwue 3/4 obecneymsaet rapmoHuio B CONHEYHOM cUCTeMe U CBA3AHO C HebecHOM MeXaHMKO.

Bce npuBeaéHHble pacyéTbl MNOATBEPNKOAIOT TUMNOTE3y O TOM, YTO MNPOCTPAHCTBO-BpemMA —
HM3KOYACTOTHAA 3/1EKTPOMArHUTHaA BO/MHA. [1pOCTpPaHCTBO-BpeMsa onpepensetr reometTpuio, GUsmky,
NPUPOAHbIE 3aKOHOMEPHOCTU U HEBECHYIO MEXaHUKY.

lpaBuTauMA — 3TO YHMBEPCA/NIbHOE NPUTSXKEHUE Mexay obbekTamu. CrabunbHocTb ConHeYHOoW
CUCTEMbI M WHbIX CUCTEeM BO BceneHHOM c034aET MNPOCTPAHCTBO-BPEMA. DEKTPOMArHUTHbIE BOJHbI
NPOCTPaHCTBA-BpEMEHM MPOHU3bLIBAIOT BCIO BceneHHyto. JlyHa 1 aapo 3emnu, NaaHeTbl, (nosca acteporaos)
BbICTYMAlOT OTPAXKATENAMM 3/1EKTPOMATrHUTHbIX BOJIH MPOCTPAHCTBA-BPEMEHM.

CHM»KeHMe CKOPOCTU PAcNpOCTPAHEHMA BOJIHbI B MPOCTPAHCTBE 3eMIM 3aMeA/IAET BPaLLLeHWNE NIaHETbI
BOKpPYr ocu. MNpu CTONKHOBEHWMN C A4POM 3eMAN MMNYAbC 9NEKTPOMArHUTHOM BOJIHBI NPOCTPAHCTBA-BPEMEHM
MEeHSAET CBOE HanpasneHue. AApo BbICTYMAeT OTpaxKaTeNeM M UCMbITbIBAaeT AaB/leHMEe, B pe3y/bTaTe Yero
NPOUCXOANT «TOPMOXKeHMEY». B pesynbTaTe faBNeHUA HA AAPO NPOUCXOANT BbITaSIKMBaHME BOAbI N3 OKEaAHa,
obpasyeTcs «BogAHOM ropb6» Ha NPOTUBOMONOXNHOM OT JlyHbl CcTOpoHe 3emnu (Ha ctopoHe ConHua).
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DNeKTpOMarHMTHaa BOJIHA OTparkaetcAa OT Agpa 3eman u JlyHa NpUTATMBAET 3/IEKTPOMATHUTHYIO BOJTHY K
cebe, B pesynbTaTe yero obpasyertca «ropb BoAbl» CO CTOPOHbI JlyHbl (NPOXoAA CKBO3b TOLY BOAy
3N1eKTPOMarH1MTHasA BOJ/IHa 3axXBaTbIBaeT e€). A4po 3eM/1M COCTOUT B OCHOBHOM U3 Keslie3a U HUKeNA, KoTopble
06n1apatoT NpPeBoCXoAHOM CNOCOBHOCTLIO OTPaXKaTb 3NIEKTPOMArHMTHbIE BOMIHbI HaroaapA cBOel BbICOKOM
3N1eKTPONPOBOANMOCTN U deppuMarHuTHol npupoge. Magatowaa 3NeKTPOMarHMTHas BOJIHA CO34aéT B
METaN/Ie CUJIbHbIE BUXPEBbLIE TOKU, U 3TU TOKN MHAYLUMPYIOT COBCTBEHHOE MNOJIe, KOTOPOE racUT UCXOAHYH
BOJIHY W OTpaKaeT €€ OCHOBHYK YacTb OT MOBEPXHOCTU. Keneso M HuKeAb MOrNOWAT MArHUTHYHO
COCTaB/AOLLYIO BOJIHbI, NPEBPALLAA SHEPTUIO U3NYYEHMA B TENNO BHYTPU KUAKOTFO agpa. [pu yaape BOJHbI
NPOCTPAHCTBa-BpeMeHn 06 A4PO CYMMApPHbIA MMMYbC «BOIHA + OTpaKaTe/ib» OCTAETCA HEM3MEHHbIM, TaK
Kak cmctema 3emna-JlyHa egnHaa 3aMKHyTasa cuctema.

MNpounsBeseHME CKOPOCTU PAacnpPOCTPaHEHMA BOJIHbI U M BOJIHOBOIO Yncia k onpeaensitoT LMKANYHYO
YyacToTy KosiebaHuin w. B npocTpaHcTee aapa 3emim w = 0,25x31,4=7,85 Ty,

w = 7,85 Iy, — onpeaenseT rnobanbHoe ecTecTBEHHOE 3/1eKTPOMAarHUTHoe nose 3emnan (pesoHaHc
LLymaHa), B npocTpaHcTBe 3emMnM AaHHas 4yactoTa He Bbiwe 7,97 Ty (B 3aBMCMMOCTM OT cpeabl). A B
npocTpaHcTBe JlyHbl 3/IEKTPOMATrHUTHOE MoJ1e 3aBUCUT OT PACCTOAHMA OT CNYTHMKA A0 3eMan, U COCTaBNsaeT
ot7 009w,

BonHOBOE 4MCNO NPOCTPAHCTBA-BPEMEHM HA NMOBEPXHOCTM BHYTpeHHero agpa 3emaun k = 31,4 m-1 u
BosIHOBOE uncno k = 0,105 m-1 gna JlyHbl onpeaensatoT rpaBUTaLMOHHOE B3aMMOAENCTBME MeKay 3eMIEN 1
JIyHOM, Ux oTparkaTenbHyo cnocobHocTb (anbbeno).
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HEATOMAPHAA NYBJ/IMKALUA NPABUN ®UNLTPALIMU B MOACUCTEME AUDIT LINUX KAK UICTOYHUK
YA3BMMOCTU NOAMEHbI UAEHTU®UKATOPOB B *KYPHAJIE

AHHOTauuA

AKTyanbHoCTb. lMoacuctema audit B sagpe Linux aABnseTca OCHOBHbIM cpeacTBOM obecneyeHus
NOAOTYETHOCTU B 3aLLMLLEHHBIX ONEPALMOHHbBIX CMCTeMaX. JJMHaMUYecKoe N3meHeHue npasua GunbTpaumm
cobbiTUii ¢ ucnonb3oBaHMem mexaHusma RCU cumTtaetca 6e3onacHbiM, OAHAKO B JaHHOM paboTe
OOHapyXeHO HapylIeHWe KJ/OYEeBOro TPeboBaHWA — MOJIHOM WHMUMANM3aUMM OObEKTa nepen ero
nybavkaymen.

Uenb. BbiABATbL M OMuMcaTb YA3BMMOCTb, MO3BOJIAOWYI 3/IOYMbIWAEHHUKY C MaHAaToM
CAP_AUDIT_CONTROL noameHUTb nAeHTUPUKATOP NONb30BATENA B }KypPHa/e ayanTa, a TaKKe NpeasiorKntb
MeTo/bl e€ yCTpaHeHuA.

MeTogbl. MNpoBefEH apPXUTEKTYPHbIN aHanu3 nogcuctembl audit 1 mexaHusma RCU, paspaboTaHa
MOZEeNb aTakMU C WUCMO/Ib30BAHMEM MNEPEKNIOYEHMA KOHTEKCTAa M HEODOHynAemolr namaAtv, npesioXKeHsbl
Cnocobbl 3aWmThbI.

Pe3synbTatbl. [NMOKasaHo cylLecTBOBaHME BPEMEHHOMO OKHA MeXAay 3aMeHoW yKasatens B RCU-cnucke
W 3aBeplleHMeM KOMMPOBAHWS MNONEN CTPYKTypbl NpasBuia. PaspaboTtaH cueHapuit 3KcnayaTauum,
NO3BO/AIOLLMIA 3aNMCaTb B *KYPHaN cobbiTME C NOXKHbIM MAeHTUdMKATOpPOM root. MpeaioXKeHbl UcnpaBaeHns
Ha YPOBHe AZpa U OPraHM3aLMOHHbIE MepbI.

BoiBoabl. B paboTe BbifiBIEHa W onMcaHa yA3BMMOCTb nogcuctembl audit Linux, nossonstowan
3noymbiwneHHMKy ¢ CAP_AUDIT_CONTROL nogmeHuTb uid B »KypHane ayamTa M3-3a HapyleHUA nopaaka
MHUUMANM3aUMM npu obHoBneHun npasun yepes RCU. Pa3paboTaH npaKTUYECKMI CLLeHapwuii aTaku.
MpeanoxeHbl UCNpaBaeHna B Agpe (M3MmeHeHMe NnopaaKa onepaunin, 6apbepbl NAMATN) U OPraHM3aLMOHHbIe
Mepbl (OrpaHUYeHNe MAHAATOB, MOHWUTOPWHT). Pe3ynbTaTbl MMEIT HayyHyt HOBM3HY WM MPAKTUYECKYHO
3HAYMMOCTb ANA Pa3paboTUNKOB MU AAMUHUCTPATOPOB.

KnioueBble cnosa:
aapo Linux, nogcuctema aygmta, RCU, CAP_AUDIT_CONTROL, LenocTHOCTb *KypHanos,
YA3BMMOCTb, 6€30MacHOCTb ONepaLMOHHbIX CUCTEM.
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NON-ATOMIC PUBLICATION OF FILTERING RULES IN THE AUDIT LINUX SUBSYSTEM AS A SOURCE OF
VULNERABILITY FOR IDENTITY SUBSTITUTION IN THE JOURNAL

Annotation

Relevance. The audit subsystem in the Linux kernel is the primary means of ensuring accountability in
secure operating systems. Dynamically changing the event filtering rules using the RCU mechanism is
considered safe, however, this work found a violation of the key requirement — full initialization of the object
before its publication.

Goal. Identify and describe a vulnerability that allows an attacker with the CAP_AUDIT_CONTROL
mandate to replace the user ID in the audit log, as well as suggest methods to eliminate it.

Methods. An architectural analysis of the audit subsystem and the RCU mechanism has been carried
out, an attack model using context switching and non-zeroable memory has been developed, and protection
methods have been proposed.

Results. It shows the existence of a time window between the replacement of the pointer in the RCU
list and the completion of copying the fields of the rule structure. An operation scenario has been developed
that allows logging an event with a false root ID. Kernel-level fixes and organizational measures are proposed.

Conclusions. The vulnerability of the Linux audit subsystem was identified and described, which allows
an attacker with CAP_AUDIT_CONTROL to replace the uid in the audit log due to a violation of the
initialization order when updating rules via RCU. A practical attack scenario has been developed. Fixes in the
kernel (reordering operations, memory barriers) and organizational measures (limitation of mandates,
monitoring) are proposed. The results have scientific novelty and practical significance for developers and
administrators.

Keywords:
linux kernel, audit subsystem, RCU, CAP_AUDIT_CONTROL, log integrity,
vulnerability, operating system security.

1. BeegeHue

B coBpemMeHHbIX WHGOPMALMOHHBLIX cucTeMax, 0bpabaTbiBalOWMX KOHOMAEHLUMANbHbIE AaHHbIE,
BeAEeHWe fOeTaNibHbIX KypHanoB cobbiTMI 6e3onacHocTM sABAseTcA o06s3aTenbHbiIM  TpeboBaHMeM
HOPMaTUBHbIX AOKyMeHToB (Hanpumep, FTOCT P 56545-2015, Common Criteria). B akocucteme Linux oty
bYHKLMIO BbINOMHAET noacuctema audit, KOTopaA nepexBaTbiBaeT CUCTEMHblE Bbl30Bbl, OMepauun ¢
dbannamm, uM3MeHeHMA nNPUBUAETUA U Apyrue 3HauyMmble [eNcTBUA, GOPMUPYA  XPOHOIOMMYECKU
YNOPAAOYEHHDbIN U 3aLWNLLEHHDINA OT MOAMPUKALMU KyPHa.

Ona rmbkon HacTPOMKM ayamuTa agMMHUCTPATOP MOMKET AMHAaMMYEeCcKM A00aBnaTb, yAanaTb WM
M3MeHATb NpaBuaa dunbTpaumm yepes nHtepdeiic netlink. Joctyn K aTolh onepaumm TpebyeT cneunanbHOro
maHgata — CAP_AUDIT_CONTROL. TpagMuMOHHO npegnonaraeTcs, 4To npoueccbl, obnagatowme sTMm
MaHZaToOM, SIBAAIOTCA abCOMOTHO A0BepeHHbIMU. OAHAKO B COBPEMEHHbIX cpefax (KOHTeMHepusauwms,
obnayHble NAaTOPMbI, AeNernpoBaHme NPUBUAEIMIA) SAaHHbIN MaHAAT MOKET bbITb BblAaH NpoLeccam, He
ABNAIOLLMMCA MOJIHOCTbIO A0BEPEHHbIMMU.

B sape Linux obHoBNeHMe NpaBua GuAbTPaLMKN Peann3oBaHO C UCMOIb30BaHMEM MexaHM3Ma Read-
Copy-Update (RCU), KoTopbili obecneynBaeT BbICOKYH NPOU3BOANTENBHOCTb 3@ CYET OTKasa OT 6JIOKMPOBOK
npu yteHun. Mucatenb co3gaéT Konuio npasuaa, moauduunpyeT eé M aToMmapHO 3aMeHseT yKasaTesb.
KntoueBbim TpeboBaHnem RCU ABASETCA TO, YTO HOBbIM OOBEKT JO/IKEH ObITb MOHOCTbIO MHULMANN3NPOBAH
[0 MOMEHTa ero ny6ankaumu. HapyweHue storo TpeboBaHUsA NPMBOAUT K TOMY, UTO YnTaTenn (06paboTumkm
CobbITUIN ayauTa) MOryT NONYUYUTb AOCTYN K YaCTUYHO 3aNOJIHEHHOM CTPYKTYpE.
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B xo4e aHanM3a NCXoAHbIX TEKCTOB AApa Linux Bepcnin 6.8—6.12 o6HapyKeHO, YTO B GYHKLMM 3aMeEHbI
CYLLLECTBYIOLLErO NPaBWUIa HapyLIaeTca NOPALOK Onepaumii: KoNMpoBaHMe AAHHbIX U3 MOJIb30BaTE/IbCKOrO
3anpoca MoKeT OblTb NMpPepBaHO MAAHMPOBLLMKOM MOCAE TOFO, KAk HOBbIA OOBEKT yKe onybanKoBaH B
rnob6anbHOM CMCKe. 9TO CO34aET BPEMEHHOE OKHO, B KOTOPOM MoJie MAEHTUOUKATOPA NOb30BATENA MOXKET
COAEepPKaTb HEMHULMANMUIMPOBAHHbIE (MYCOPHbIE) AaHHbIE. 3I0YMbILWAEHHWUK, YNPaBAAA NepeKkatoHeHneMm
KOHTEKCTa, cnocobeH A06MTbCA TOro, YTO B KypHan ayauta OyaeT 3anucaHo CobbiTMe C NOXKHbIM
MAEHTUPMKATOPOM  —  Hanpumep, AenctBMa  0b6bIYHOrO  nonb3oBatenda  6yayT  npununcaHbl
Cynepnosib30BaTenNto.

Hactoawaa paboTa noceAweHa AeTasbHOMY WMCCNEAO0BAHWUIO OAHHOW YA3BMMOCTM, pa3paboTke
NPAKTUYECKOTO CLLEHAPUA aTakn U NPeaNoXeHU0 MeTOL0B €€ yCTpaHeHuA.

2. ApxuTeKTypa noacuctemsbl audit u npuHuMnbl paboTtel RCU

2.1. OpraHu3auma npasua GpuUnbTpaLmum

Moacuctema audit onepupyeT npaBunamu, Kaxkgoe M3 KOTOpbIX NpeacTaBasetr coboi CTpyKTypy
OaHHbIX, cofepMKallyto cnyxebHble Nona Ana CBA3bIBaHMA B CMMUCKKU, CYETYMK aKTMBHBIX CCbIIOK M Habop
KpuTepmnes oTbopa cobbiTuiA. KpuTepum BKAOYAOT MacKy TUNOB cobbiTuii (Hanpumep, OoTKpbITUE daiina,
3aMyck npouecca), uaeHtTuduMKaTopbl Nosib3osatens (peanbHblid, 3PPEKTUBHbIN, COXPAHEHHbINA, a TaKKe
NAeHTUOUKATOP NOTUHA), MAEHTUPUKATOPbLI FPynnbl, UAEHTUPUKATOP MNpoLLecca, apryMeHTbl CUCTEMHbIX
BbI30OBOB 1 A0MNOJHUTENbHbIE aTPUBYTHI.

Bce aKTMBHblE MpaBuia CrPyNNMPOBaHbl B HECKO/IbKO MN106a/bHbIX CMMCKOB B 3aBUCMMOCTM OT TWMa
dunbTpa. Npun HacTynaeHnn cobbITUs ayamTa (Hanpumep, NPU BbINOJIHEHUM CUCTEMHOTO BbI30OBa Open) A4p0
nocnefoBaTe/IbHO 06X04MUT COOTBETCTBYHOLMIA CAINCOK, NPUMEHSAA KaXKA0€e NPaBMAO K KOHTEKCTY TEKYLLEro
npouecca. Ecan Bce Kputepuu npasuna yAoBNETBOPEHbI, COObITUE 3aMMCbIBAaETCA B XypHaa BMecCTe C
nHbopmaument o npoLecce-MHUUMaTope.

MOCKONbKY CUCTEMHbIX BbI30BOB B paboTatowielt cucteme MOKeT OblTb HECKOJIbKO MMWJIIMOHOB B
CeKyHAy, NPoOn3BOANTENbHOCTb 06X04a CNIMCKOB KPUTUYHA. MIMEHHO NO3TOMY ANA CUHXPOHU3aLMK JOCTYNa
K CMMCKaM Npu OAHOBPEMEHHbIX YTEHMAX U 3anMcAX Ucnosabdyetca mexaHusm RCU, a He TpaauLUMOHHbIE
610KMPOBKW.

2.2. MexaHu3m RCU un TpeboBaHWe NONHOW MHULWAAM3ALMMU

RCU ocHoBaH Ha napagurme «4teHue 6e3 6/10KMPOBOK, 3aNnCb C KONMPOBAHUEMY». YTaTenn BXoaAT B
KpuUTUYecKkyto cekumto RCU, KoTopaa NpocTo 3anpeLlaeT BbITECHEHWE U NEPEKOYEHNE KOHTEKCTa, nocne
yero moryT 6e30nacHo 06XxoAuTb CMWUCKKU, HE OMNacasAch, YTo yaansemble 06beKTbl 6yAyT O0CBOOOXKAEHDI.
Mucatenb co34aET KOMUIO USMEHAEMOTo 06beKTa, MOAUDULMPYET €, 3aTeM aTOMAPHO 3aMeHSEeT yKasaTenb
Ha CTapyto Bepcuio HoBoW. CTapas BepcuA He 0cBobOXKAaeTca Hemea/leHHO — OHa OCTAETCA AOCTYNHOW And
yuTaTenen, KoTopble Hayanm 06xoa A0 3aMeHbl. TONbKO Noc/e TOro, Kak BCe TaKMe YMTATeIM 3aBepLUaT CBOU
KPUTUYECKME CeKLMM (TaK Ha3biBaeMbli grace period), 3anyckaeTca GyHKUMA 0CBODOKAEHUS NaMATH.

Kputnyeckn BarkHbiM TpeboBaHMeM, KOTOpoe He Bcerda fABHO OUKCUPYeTCA B [AOKYMEHTaLuu,
ABNSAETCA CNeAytowee: HOBbIN OOBEKT A0/MKEH BbITb MONHOCTbIO MHULMANN3MPOBAH A0 TOro, KaK yYKasaTe/lb
Ha HEero CTaHeT A0CTyneH yutatenam. Ecnm ato TpeboBaHMe HapyLweHOo, YNTaTeNb, MOTYYMBLUMIA YKA3aTeNb Ha
HOBbIN OODBEKT, MOXKET 06paTUTbCA K NOAAM, KoTopble ewé He Oblan yCTaHOBAEHbI, WU MNPOYUTATb
NPOM3BOJIbHOE COAEPKMMOE — TO, YTO OCTA/IOCh B NAMATK OT NPeAbIAYLLMX aNN0KaLNI. TaKoe COCTOAHUE He
TOJ/IbKO HapyLLAEeT KOPPEKTHOCTb PaboTbl, HO U CO34AET YyA3BMMOCTM He30nacHoOCTH.

2.3. BblsiBNieHHOE HapyLleHne B Koge noacnctemsbl audit

Mpu wccnegoBaHuy peanusaumm o6OHOBAEHMs npasun B nogcucteme audit ycTaHOBAEHO, 4TO
nocnefo0BaTe/IbHOCTb AEUCTBUIA B PYHKLMM 3aMeHbl CYLLECTBYHOLLErO MpaBuaa BbIMALUT CAeaylowmm
obpasom. CHayana BblgenAeTcA NamaTb Noj, HOBYI CTPYKTYpY MpasBuaa. 3aTeM U3 MoJib30BaTe/bCKOro

27



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

3anpoca, noaydYeHHoro Yyepes netlink-cokeT, HauMHaeTCA KONMPOBaAHWE NAPaMETPOB B NOAA 3TOM CTPYKTYpPbI.
Mocne Hayana KONMPOBAHMA (UM JaXKe [0 ero 3aBeplleHUs) Bbi3biBaeTCcA GYHKUMA 3aMeHbl 31eMeHTa B
RCU-cnucke. NMpobaema 3akn04aeTcA B TOM, YTO OnepaLma KONMMPOBAHUA He ABAAETCA aTOMapPHOMN U MOKeT
ObITb NpepBaHa NI1AHNPOBLLUKOM B /1060 MOMEHT.

B 60/bWMHCTBE COBPEMEHHbIX AUCTPUOYTMBOB AAPO cobupaeTca € MNOAAEPYKKON BbITECHEHMA
(CONFIG_PREEMPT), uTo 03HayaeT BO3MOXKHOCTb MEPEK/OYEHNA KOHTEKCTa NPAKTUYECKU B 06O TouKe
ALEPHOro KoAa, KpoMe cneunanbHo 0603HAUYEHHbIX KPUTUYECKMX CeKUMIA. Ecnm npepbiBaHWe npoucxoaut
nocsie TOoro, Kak HOBbIM 0BBEKT y¥Ke onybAMKOoBaH (3amMeHa CMMCKA BbINMOJIHEHA), HO A0 TOTFO, KaK 3aBepLUEHO
KONWPOBAHWE BCeX NOEl, TO 06PaboTUNK COOLITUA ayauTa, YUTAIOLLMIA CMIMCOK NPaBUA, NOAYYMT AOCTYN K
YaCTUYHO UHULMANM3UPOBAHHON CTPYKTYpPE.

Ocobytlo onacHOCTb nNpeacTaBAdAeT Mone, XpaHAwee uAeHTUOMKaATOp nosb3oBaTens. [ocKoNbKy
namaTb Bblaenaetca yepes kmalloc 6e3 pnara 06HyneHMA, B HEE MOTyT NOMacTb NPON3BOJIbHbIE 3HAYEHUA U3
npeabloywunx annokaumn. Cpeam 3TUX 3HAYEHWUIA C HEHYNeBOM BEPOATHOCTbIO BCTPEYAETCA HOMb —
naeHTMdMKaTop cynepnonb3osatensa (root). Takum ob6pa3om, cO34aETCA BO3SMOMHOCTb A/1A aTaku, Mpu
KOTOpon cobbiTMEe, WHUUMMPOBAHHOE ObblYHbIM MOJ/b30BaTesieM, byaer o6paboTaHo npaBuIoMm,
«yBuAesWUM» B nose uid 3HayeHue 0, 4To NPUBEAET K OLUIMOOYHOM 3aNMCK B KypHan.

3. Mogenb aTaku 1 CLLeHapUi aKcNayaTaumm

3.1. Ycnosus, Heobxogumble oA peanmsaumm ataku

[ns ycnewHoro nposeaeHMA aTakn 3/10YMbILUIEHHWK O0/KEH YA0BAETBOPATb CAeAYOWMM YCNOBUAM:

- BO3MOHOCTb BbINO/IHEHUA NMPOWU3BOILHOTO KOAA HAa LieNeBon cucteme (Hanmume y4ETHOM 3anucu
WIN BO3MOXKHOCTb 3aMyCcKa KOHTelHepa).

- Hannune mangata CAP_AUDIT_CONTROL y npouecca, KoTopblin byaeT ynpasaaTe npasBuaamu. 3toT
MaHAaT 4YacTo NPenoCTaBAAETCA KOHTEMHepam Npu Mcnosb3oBaHuu ¢nara --cap-add=AUDIT_CONTROL B
Docker, a Take npoueccam, 3anyweHHbim ¢ CAP_SYS_ADMIN B HeKoTOpbIx KOHGUIypauusax.

- BO3MOKHOCTb cO34aBaTb KAK MMHUMYM fABa Napasi/ie/ibHbIX MOTOKA BbINOJHEHUA 414 OpraHU3aumm
TOYHOrO TaMMHra.

- CnocobHocTb reHepuMpoBaTb CUCTEMHbIE BbI3OBbI, KOTOpble rapaHTMPOBAHHO MOMaZaloT NoA
nevicteue ayguta (Hanpumep, open, read, write, execve).

3.2. NoAroToBUTENbHbIN 3TaN: 30HANPOBAHME NAMATH

Mepen OCHOBHOWM aTaKOM 3/10YMbILAEHHUK MPOBOAMUT CEPUIO NPOOHbIX 3aMeH NpaBu, YTOObl OLLEHUTD,
KaKMe 3HaYyeHMA CAy4yallHO OKa3blBalOTCA B nose uaeHTUdMKaTopa nosb3oBaTeNns HOBOFO NpaBuaa M3-3a
HEUHULMANN3MPOBAHHON NamATK. [1nAa 3TOro OH B UMK/E BbIMOJHAET Ceaylowme AeACTBMA: OTnpaBaseT
3anNpoC Ha M3MeHeHWe CYLLEeCTBYIOWLEro npaBwu/ia, 3ameHAs 3HavyeHue uid ¢ ogHOro umucna Ha apyroe
(Hanpumep, c 1000 Ha 2000), 1 cpasy e nocne 3Toro (6e3 CNOXKHOro TaiMMHra) CUMTbIBaET TeKyllee
COCTOAHME KYPHANA WMAN WUCMNONb3YET APYIME MEXaHU3Mbl ANA OnpedeneHuA TOro, Kakoe 3HavyeHue
daKTUYecKm 6b110 NPUMEHEHO. IKCMEPMMEHTbI MOKa3bIBAOT, YTO B AApPax 6.8—6.12 BEpOATHOCTb NONYYUTL B
HEUHULMANM3MpPoBaHHOM nosie 3HayeHune 0 coctasnaeT ot 10 go 15 npoueHToB Ha 04HY NOMbITKY. BoinonHMB
HECKOJIbKO [EeCATKOB TaKMX NPo6, aTaKyOWMn MOXKET A0XKAATbCA MOMEHTA, KOrga «MyCOpHOE» 3HayeHue
OKaKeTcs paBHbIM 0 — 3TO 03HAYaEeT, YTO NAMATL TONIbKO YTO Bbla 0OCBODOOXKAEHA U3-NOA CTPYKTYpbI, rae uid
6b11 HyNeBbIM (HanpuMep, U3-Nof paHee yaanEHHOro npasuaa aas root).

3.3. OcHoBHasA dasa: CUHXPOHN3UPOBAHHAsA aTakKa

Mocne TOro Kak 30HAMPOBAHME MOKa3ano, UYTO HEWHWUUMANM3UPOBAHHAs NAamMATb C BbICOKOW
BEPOATHOCTbIO cofepKMT 0, aTaKkytoWwMii NepexoamT K TOYHOM CUHXPOHU3aLMK. OH 3anycKaeT ABa NOTOKA B
OZHOM NpoLecce UK B ABYX Pa3HbIX NpoLeccax.

Motok A (obHOBAsOWMIA) MHUUMKMPYET 3amMeHy npasuna. [locnenoBaTenbHOCTb €ro AenCcTBUiA:
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OTNpaBKa KOMaHAbl Ha M3MeHeHMe npaBuaa 4yepes netlink-cokeT, 3aTemM — MCKycCTBEHHAA 3arpysKa
npoueccopa ¢ NOMOLLbIO NYCTOro LUUKAA ANA YBE/IMYEHUS BEPOSTHOCTM TOTO, YTO MJIAHUPOBLUMK BbINOAHUT
NepeKk/toyeHMe B HY)KHbIt MOMeHT. ocne 3Toro noToK A BbI3bIBAET CUCTEMHbIN BbI30B, KOTOPbLIN
[06poBO/IbHO ycTynaeT npoueccop (Hanpumep, sched_yield).

MoTok B (reHepupytowmii cobbiTUE) B 3TO BPEMA OXKUAAET CUrHANA UAKN NPOCTO paboTaeT B UMKAE,
BbINO/HAA CUCTEMHbIE BbI30Bbl, KOTOPble A0MXHbl OblTb 3aperncTpupoBaHbl ayantom. Knwouesbim
MOMEHTOM ABNIAETCA TO, YTO Nepeksto4yeHne KOHTEKCTa AO0/1XKHO HpOMSOVITM CTpOro nocne Toro, Kak HOBbIN
0bOBbEKT NpaBuna yKe onybaMKOBaH B CMMCKE, HO A0 TOro, Kak 3aBepLlUMIocb KonnposBaHue nona uid. Mpwu
onpeaenéHHOM CTEYEHUU 0BCTOATENLCTB (BbICOKAsA 3arpy3ka CUCTEMbI, YacToTa NpepbiBaHUN, 0COBEHHOCTU
NAaHUPOBLINKA) TaKOe OKHO BO3HMKaeT ecTecTBeHHbIM ob6pasom. MoTok A, ycTynus npoueccop, AaéT
BO3MOXHOCTb MOTOKY B BbINO/IHWUTb CBOIM CUCTEMHbIM BbI3OB.

Ob6paboTtunk ayguta B Aape, 06xo4A CMMCOK MPaBW/, HaxoAUT HOBbIM O6beKT. [MoCKO/bKY
KonnpoBaHWe nons uid ewé He 3aBepLIEHO, OH CYMUTbIBAET M3 COOTBETCTBYIOWEN 0ONacTM MamsTU TO
3HaYeHWe, KOTOpOe TaM OCTanocCb OT Mpeablaywer annokaumm — B gaHHom cnyyae 0. [Mpasuno
WHTEPNPETUPYET 3TO TaK, byaTo cobbITME AONKHO SOTMPOBATbCA AN Nonb3oBaTenda ¢ uid=0. [anee sapo
dbopmupyeT 3anuch B KypHane, rae B none auid nam uid ykasbisaetcsa 0 (root), XoTa peanbHbI nNpouecc,
BbINO/IHUBLLUWUIA CUCTEMHDbIN BbI30B, Umen uid=1000.

3.4. 3aBeplieHne N MacCKMpOBKa

Mocne Toro Kak NoTok B 3aBepluimn reHepaumnto cobbiTus, NAAHUMPOBLUMK BO3BPALLAET YNpaBAeHue
notoky A. ToT npogonKaeT BbINOJIHEHWE, AONWUCLIBAET OCTaBLUMECS MONA CTPYKTypbl (B TOmM uucne
yCTaHaB/MBaET KOPPEKTHOE 3HaveHme uid, Hanpumep, 2000) 1 3aBepLUaeT onepaLnio obHoBAeHMA. Ha aTom
3Tane npPaBWIO  CTAHOBMUTCA  MOJIHOCTbIO  KOPPEKTHbIM.  MKypHan ayauTa  yXe  COAEPXKUT
cbanbcndMUMpoBaHHYO 3anucb. [MOCKONbKY NpaBuAo B AafibHellwem paboTaeT MNpPaBWUIbHO, HUKAKUX
aHoManuii B paboTte cuctembl He HabntogaeTca. ATaKyOWMIA YCNewWwHo CKpbia CBOE aeicTBne, noacTaBmB
JNIOXKHOTO CybbeKTa.

3.5. OueHKa peannsyemocTu

HecmoTpsa Ha TO, 4To aTaka TpebyeT TOUHOro TaMMMHra, OHA ABAAETCA MPAKTUYHOW MO ClefyoWwum
NPUYNUHaAM. BO-I‘IepBbIX, Ha MHOTOMpPoUecCCoOpPHbIX CUCTeMaX nepeKkNnrvYeHnAa KOHTEKCTa NpoucxoaAar
NOCTOAHHO, N HY}XHOE OKHO BO3HUKAET eCTECTBEHHO 63 A0NONHUTENbHbIX YCUANIK. BO-BTOPbIX, aTaKyHOLWNIA
MOXEeT MOBTOPATb MNOMNbITKU MHOFOKPATHO, TaK KaK KaXAaA NonbiTKa 3aHWMaeT MUNTUCEKYHAObI. an
BepoATHOCTM ycnexa 10-15% Ha nonbITKy, AN OOCTUXKEHMA rapaHTMPOBaHHOro pesynbTata Tpebyetca B
cpegHem 7—10 NOMbITOK, YTO 3aHUMAET MEHEeEe CeKyHAbl. B-TpeTbux, CyLLECTBYIOT METOAbl «OKpaLINUBaHMAY
namaTM — nNpeaBapuTesibHOE BblAE/eHNE U OCBODOOMKAEHUE CTPYKTYP C M3BECTHbIMM 3HAYEHUSAMMU, YTO
NoBbIlIAeT BEPOATHOCTb MOABNEHUA HY)KHOrO mycopa Ao 50-70%. Takum o6pasom, yA3BUMOCTb
npeacTaBAAeT peasibHyo yrposy.

4. MeTogb! 3aLMTbl M YCTPAHEHUSA YA3BUMOCTHU

4.1. UcnpaBneHue B aape (M3meHeHUe nopaaKa onepauuii)

Hanbonee HagéKHbIM CNOCOBOM YCTPAHEHUSA YA3BUMOCTU ABAAETCA W3MEHeHUe aNroputma
0bHOBNEHWNS NPaBUA TaKMM 06pa3om, YTObObl HOBbIM OO6BLEKT CTAHOBUACA BUAMMBIM ANA YATaTENEN TONbKO
nocse NosHOro 3aBepLIeHUA ero MHMUManusaunu. ins asToro He06XoAMMO BbINONHUTL TPU AENCTBUA.

MepBoe: nepeHecTM BbI3OB GYHKLUMWU 3aMeHbl 3/IeMEHTa CMMCKa Ha MNo3UUMI0 Moc/ie NOJIHOro
KOMMPOBAHWS BCeX MOJMEM M3 NONb30BATE/IbCKOrO 3anpoca. B TeKkywel peanumsaumm 3TM onepauuu
pacno/ioXeHbl B HENPaBU/IbHOM NOpsAAKe.

BTopoe: mexay 3aBeplueHNeM KONMPOBaHUA U BbI30BOM GYHKLMM 3aMeHbl BCTaBUTb bapbep NamsaTu
(memory barrier). Bapbep rapaHTUpyeT, YTO BCE 3aMMUCK B MAMATb, BbINMOJHEHHbIE 40 HEro, CTaHyT BUAMMDI
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A5 BCEX MPOLECCOPOB CUCTEMbI. ITO UCKAOYAET CUTYaLMIO, NPU KOTOPOM YMTaTeNb Ha APYroM AAPE MOXKET
YBMAETb HOBbIM YKa3aTe b, HO cTapsble (eLLé He 3anMcaHHble) 3HaYeHMA nonen.

TpeTbe (4ONONHUTENBHOE): NCNO/Ib30BaATb BblAeNeHNe NamaTh ¢ dnarom obHyneHus (_ GFP_ZERO).
XOTA 3TO He YCTPaHAeT KOPEHHY MPUYMHY (OKHO OCTaéTcsa), OHO MpeBpalaeT HeMHULMANAU3MPOBaHHbIe
3HAYEeHUA B HY/AWU, YTO NMLWIAET aTaKYHOLWEro BO3MOXHOCTM KOHTpPoAMpoBaTb mMmycop. OAHAKO HyneBsble
3HaYeHus camm no cebe onacHbl, TaK Kak cOOTBETCTBYIOT root. [Mo3ToMy AaHHana mepa ABASETCA /ULb
BCMOMOTaTe/IbHO.

Bonee pagukanbHbiM, HO M 6osiee HaAEKHbIM MNOAXOAOM SABAAETCA WU3MEHEHWEe apXUTEKTypbl
XpaHeHUs Npasua. BmecTo HenocpeaCTBEHHOIO BKAKOUEHUA CTPYKTYP Npasma B RCU-CNMCKM MOXKHO XpaHUTb
yKasaTesn Ha 3TW CTPYKTYpbl. 3ameHa npasuia Torga byaet coctoaTb M3 aTOMapHOro 06HOBNEHUA yKa3aTens
C NOMoLLblO rcu_assign_pointer. Mpu Takol cxeme nNyb6AMKauMA HOBOrO MpaBuia NPOMCXOAUT OOHOM
onepaumen, a WUHUMLMANM3AUNA MOXKET ObiTb BbINOJIHEHA A0 Heé B N06oM nopagke. 3TO MOJHOCTbIO
WCK/TIOYAET BO3MOKHOCTb YTEHMA YaCTUYHO MHULMANN3NPOBAHHbIX AAHHbIX.

4.2. OpraHn3aunoHHble M aMUHUCTPATUBHbIE MepbI

Jo BblIxoga WMCMNpPaBNEeHHOro sApa WK B LONOAHEHME K HemMy aAMMHUCTPATOPbl MOFYT MPUHATb
cnepyrowme mepobl.

Bo-nepBbiXx, nepecmoTpeTb NOAUTUKY Bblaaunm maHgata CAP_AUDIT_CONTROL. B 6onblunHcTBE
KOHTeNHepHbIX cpen, (Docker, containerd, Kubernetes) aToT maHAaT He TpebyeTca Ana HOPManbHOM PaboTbl
NPUIOXKEHUN U MOXKET BbITb UCK/IIOYEH M3 Habopa No ymosi4aHuto. Ecam gMHammnyeckoe u3meHeHue npasun
ayauTa AenCcTBUTENbHO HeobXxoAMMO, CnedyeT OrpaHMUUTb Kpyr MPOLLECCOB, MMEOWMX 3TOT MaHAaT, Ao
MWHMMANIbHO BO3MOXHOTO.

Bo-BTOpbIX, MCMNO/Ib30BaTb CUCTEMbI MaHAATHOrO KoHTpona goctyna (SELinux, AppArmor) ans
B6IOKMPOBKM A0CTyNa K ayaAUT-COKETY AN BCEX NMPOLLECCOB, KPOME CNeLManbHO BblAeNEHHbIX A0BEPEHHbIX
[EMOHOB. ITO He YCTPAHAET YA3BUMOCTb, HO CyLLECTBEHHO 3aTPyAHAET e€ sKCnayaTaumio.

B-TpeTbux, BHEAPUTb MOHUTOPUHT YAaCTOTbl USMEHEHUA NPaBMA ayanTa. AHOMANbHO BbICOKas YacToTa
(bonee 10-20 onepaunit B CeKyHAOY) MOXKET CBUAETENbCTBOBATb O MOMbITKE 30HAMPOBAHUA NAMATU UK
3KcnyaTauum yasBumocTu. MNpu obHapyKeHUN TaKMX aHOMaNU cUcCTeMa MOMKET BpemMeHHO 610KMpoBaTb
LaNbHENLWIME N3MEHEHMA NPABU UAU TEHEPUPOBATbL TPEBOXKHOE CObbITHE.

B-4eTBEpPTbIX, AN CUCTEM C 0OCOHO BbICOKMMW TpeboBaHMAMU K LLENOCTHOCTU KYPHANOB MOMKHO
NONIHOCTbIO OTKA3aTbCA OT AMHAMMYECKOrOo WM3MEHEHMA MPaBWJ, 3arpyas CTaTUYEcKyto KoHUrypaumto
ayauTa Npu 3arpysKe cUCTeMbl U He paspellan eé moandmrKaLumio B npolecce paboThbl.

4.3. PekomeHAaunm no TeCTUPOBaAHUIO U BepUdUKaLmm

Paspabotunkam sgpa peKomeHAyeTcs BKAOYUTb B HAbOp perpeccMoHHbIX TeCTOB cheluasnbHbie
CLEeHapuKn, KoTopble MOAENMPYIOT YCAOBUA 3IKCM/yaTauuM yA3BMMOCTM. TaKme TecTbl [AOJ/IKHbI
O[IHOBPEMEHHO reHepMpoBaTb UHTEHCUBHbIN NOTOK COBLITUIN ayanTa 1 BbINOAHATL LUMKAMYECKME onepauunm
3aMeHbl NMPaBW/ C NPOBEPKOI TOrO, YTO B *KYPHAN HUKOrAa He NONagatoT 3anMcu ¢ HECOOTBETCTBYHOLMMMU
naeHTUdMKaTopamm Nonb3oBaTenei. TakKe MoryT 6bITb NONE3HbI CTaTUYECKME aHaIM3aToPbl KoAa, KoTopble
BbISIBAAIOT NaTTePHbI «NybanKauma RCU-o6bekTa A0 3aBeplUeHMA MHULMANN3aLUN Y.

5. 3akntoueHune

B naHHo paboTe npoBenéH raybokuii aHanms noacmctemsl audit agpa Linux, B pesynbTate KOTOpOro
BbISIB/IEHa paHee He OnucaHHaA yA3BUMOCTb, 06YCNOBNEHHAn HapyLLeHUEM aTOMApPHOCTU MHULMANN3aLNN
npu o6HoBAEHMM npasBun PuabTpaumm 4yepes mexaHuam RCU. [lokasaHO, 4YTO M3-3a BO3MOMKHOCTM
npepbiBaHUA oOMepauuM KONMPOBaHMUA AaHHbIX BO3HMKAET BPEMEHHOEe OKHO, B KOTOopom 06paboTumk
CObbITUIA MOXKEeT MNOoNAyYUTb AO0CTYN K HEUHUUMAIM3UMPOBAHHBLIM MNOAAM NpPaBuAa. 310YMbILUAEHHUK,
obnagatowmn maHgatom CAP_AUDIT_CONTROL, cnocobeH wucnonb3oBaTb 3TO OKHO A/ MOAMEHbI
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naeHTMdMKaTopa NoNb30BaTeNA B XKypHane ayauTa, YTO NO3BOMAET CKPbITb CBOM HECAHKUMOHMPOBAHHbIE
OeNCTBUA AU NOACTaBUTb APYroro cybbeKTa.

Pa3paboTaH nNpaKTUYECKUIA CUeHapuUM aTaku, BKAOYaOWMA $asbl 30HAMPOBAHUA NAMATH,
CUHXPOHU3NPOBAHHOM 3aMeHbl NpPaBuna U reHepauum cobbitma. OueHeHa peanm3yemocTb aTakM — OHa
TpebyeT OT HECKOJIbKMX [0 HECKOJIbKUX AECATKOB MOMbITOK U 3aHMMaeT He 6osee HECKOIbKUX CEKYHA, Ha
COBPEMEHHbIX cucTemax. MNpeanoxkeHbl KOHKPETHbIE METOAbl UCNPABAEHNS Ha YPOBHe sapa (M3meHeHue
nopsaKka onepauuii, bapbepbl NamMATU, Nepexos Ha XpaHeHWe yKasaTenei), a TaKKe opraHM3aLMOHHbIe
Mepbl (OrpaHMYeHME BblAauyM MaHAATOB, MOHUTOPWHT, CTaTUYECKME KOHbUTrypauum).

MonyyeHHble pe3y/bTaTbl UMEIOT BbICOKYH HayyHYH0 HOBM3HY M MPAKTUYECKYH 3HauMmocTb. OHM
MoryT 6bITb MCMONb30BaHbI paspaboTumMKkamu agpa Linux anAa cosgaHua natyei, agMuUHUCTpaTopammu ana
YCUNEHMA MOJIMTUK 6E30MacHOCTU B KOHTEMHEPHbIX cpedax, a TaKMXe uccnegoBaTensmu Ana Mnoucka
AHaNOrMYHbIX YA3BUMOCTEN B APYIMX MogcucTemax, ncnonbaytowmx RCU. JanbHelwune nccnefosaHna MoryT
6bITb  HanpaBneHbl HA Pa3pPaboOTKy aBTOMATU3MPOBAHHbLIX WHCTPYMEHTOB CTaTUYECKOro aHanusa,
BbISABNAIOWMX AAHHbIA KNacC HapyweHWW, U Ha MU3YyYeHUe BO3MOMKHOCTWU 3KCMAyaTauuum yA3BMMOCTM Ha
APXUTEKTYPAX C Pa3HbIMU MOLENSAMM NAMATH.
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THE ROLE OF AKHAL-TEKE HORSES IN THE GENE POOL OF WORLD EQUINE
CULTURE AND THEIR CHARACTERISTIC FEATURES

Abstract

Preserving elite genetic assets within highly dynamic biological and ecological environments demands
a systematic selective breeding framework that aligns performance testing with strict phenotypic lineage
preservation. This article explores the interdisciplinary links between Akhal-Teke equine genetics,
evolutionary optimization, and performance tracking within global equestrian culture. It argues that the
deployment of structural pedigree controls, traditional nutritional protocols, and intense physiological
testing systems serves as a primary driver for expanding global equine athleticism and securing the integrity
of the world gene pool. By analyzing how exceptional cardiovascular efficiency, metabolic resilience, and
distinctive metallic coat structures eliminate physiological vulnerabilities without compromising breed purity,
the research highlights the mechanical connections between micro-level genetic management and long-term
cultural and economic equine value. The findings indicate that continuous structural gene conservation is
essential for maintaining breed resilience in global equestrian disciplines.

Keywords:
Akhal-Teke, equine genetics, gene pool preservation, phenotypic optimization, metabolic resilience,
world equestrian culture, selective breeding.

Introduction

The transformation of equine breeding from basic pastoral herding activities into the highly optimized
genetic preservation of the Akhal-Teke horse has fundamentally altered the parameters of global equestrian
sports and culture. At the heart of this biological evolution lie two critical pillars: Genetic Purity, the
systematic identification and exclusion of external cross-contamination in lineages, and Physiological
Optimization, the tuning of equine inputs to achieve maximum speed, endurance, and structural elegance.
Historically, standard horse breeds often suffered from genetic dilution or physical degradation due to
unmonitored cross-breeding or lack of selective pressure; however, in the arid ecosystems of Turkmenistan,
long-term breed survival determined that equine excellence was maintained by a strict, non-negotiable
adherence to pedigree integrity. This article explores how population genetics theory provides the
operational frameworks, and traditional selective mastery provides the mechanical leverage, to fuel a
continuous cycle of elite asset protection, biomechanical efficiency, and biological value accumulation.

The Convergence of Equine Genetics, Biomechanical Velocity, and Traditional Stewardship

Pedigree Registries as the Operating System of Genetic Optimization

Systemic lineage contamination and hereditary genetic defects act as a severe drain on equine
performance metrics, distorting phenotypic uniformity and driving up maintenance costs. When breeders
deploy a structured closed-registry framework, they systematically audit their biological pipelines to isolate
and eliminate recessive defects that cause physical degradation. This genetic selection process functions as
the primary operating system for structural breed efficiency, allowing master breeders to streamline mating
choices, reduce congenital bottlenecks, and minimize structural limb weaknesses. Eliminating these hidden
biological leakages directly expands the athletic capacity of the horse, providing international equestrian

33



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

centers with a predictable, self-sustaining foundation for specialized training, competitive racing, and sports
planning.

Maximizing Cardiovascular Velocity and Despotic Metabolic Adaptations

The implementation of continuous performance policies requires strict structural discipline within an
animal's metabolic processing and muscle fibers. Carrying excess body fat or suffering from low thermal
tolerance ties up significant amounts of physical energy, while exposing the equine athlete to heat stroke,
exhaustion, and performance failures under extreme climate pressures. By utilizing traditional high-protein,
low-bulk diets (such as alfalfa and customized grain rations) combined with rigorous distance training, Akhal-
Teke managers sharply increased their horses' cardiovascular velocity. This metabolic optimization ensures
that oxygenated blood moves rapidly from respiratory systems to skeletal muscles, allowing the horse to
maintain elite speed across arid zones and freezing climates alike, freeing the breed from standard
geographic limits.

Optical Refraction, Hair Structure, and Long-Term Ecological Resilience

Biophysical analysts and veterinary scientists identify the unique hair structure of the Akhal-Teke as a
vital tool for environmental adaptation and heat management. The breed displays a distinct metallic sheen
caused by a specialized hair medulla that refracts light away from the core skin surface; consequently, this
structural protection yields substantial long-term energetic savings on the horse's internal core temperature
regulation. By breeding for this unique phenotypic marker alongside dense bone density and flexible tendon
structures, managers locked in low metabolic stress margins that shield the horse from extreme desert heat
waves. These biological adjustments convert abstract evolutionary traits into a practical aesthetic and
functional asset that upgrades the breed's competitive positioning in international endurance sports.

Conclusion

The relationship between strategic genetic conservation, biomechanical velocity, and traditional
equestrian stewardship within Akhal-Teke culture is cyclical, structural, and self-reinforcing. Pedigree
tracking protocols provided the initial biological environment needed to maximize lineage purity, metabolic
and optical optimization established the defensive infrastructure to insulate equine performance from
climatic volatility, and compounding genetic returns generated the elite bloodlines required to upgrade horse
breeds worldwide. To achieve sustainable long-term development, contemporary agricultural and cultural
analyses must view Akhal-Teke conservation not as a simple regional hobby, but as a permanent, non-
negotiable pillar of global equine biodiversity engines. By nurturing an analytically empowered breeding
leadership capable of governing biological and performance flows with empirical precision, modern societies
can ensure that ongoing genetic developments yield stable, inclusive, and highly productive agricultural and
sporting advancement.
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AGRICULTURAL STUDIES: AGRONOMIC PRINCIPLES, TECHNICAL INNOVATIONS, AND SUSTAINABLE
RESOURCE MANAGEMENT IN GLOBAL FOOD SECURITY

Abstract

This article evaluates the structural framework and pedagogical significance of agricultural studies as
a multidisciplinary science driving global food security and economic stability. As the global population
expands and climate volatility impacts arable land networks, the traditional practices of farming must
transition into science-driven, precision systems. This paper examines the core components of modern
agricultural studies, including soil health optimization, advanced crop management, and the integration of
digital technologies such as automated satellite tracking and sensor-driven irrigation. Furthermore, it
explores the macroeconomic impact of agronomic education in stabilizing rural economies and training a
skilled technical workforce. The article highlights how circular resource management, such as the recycling
of biological livestock residues into organic field fertilizers, protects fragile ecosystems from chemical
degradation. The paper concludes that continuing to invest in comprehensive agricultural education and
advanced agronomic research is vital for achieving national food independence and building long-term
environmental sustainability.

Keywords:
Agricultural Studies, Agronomic Innovation, Precision Farming, Sustainable
Resource Management, Food Security Systems.

Introduction

Agricultural studies operate as a critical foundation for human civilization, providing the scientific
knowledge, management strategies, and technical innovations required to sustain global food chains.
Historically, farming was an empirical practice passed down through generations, highly vulnerable to shifting
weather patterns, soil depletion, and pest infestations. However, to satisfy the dietary and industrial
requirements of modern populations, agriculture has evolved into an exact, multidisciplinary science that
connects biology, economics, and engineering.

Modern agricultural education treats food production as an engineered manufacturing system where
resource inputs are carefully balanced with environmental outputs. The study of agronomy covers a vast
range of critical disciplines, from analyzing the chemical composition of field soils to developing sustainable
pest-control methods and implementing computerized farm machinery. By training future generations of
agricultural specialists, farmers, and resource managers, agricultural studies ensure that society can produce
high volumes of healthy food without causing long-term damage to the planet's ecosystems.
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Main Part: Agronomic Mechanics, Technological Integration, and Soil Optimization

From an operational perspective, modern agricultural studies emphasize the transition toward
precision farming, a data-driven approach that uses technology to optimize crop yields and minimize
resource waste. Agricultural complexes utilize satellite imagery, global positioning systems, and automated
drone arrays to map field variability across thousands of hectares. These computerized systems collect real-
time data regarding crop growth metrics, leaf chlorophyll levels, and localized soil moisture variations.

This precise data streams directly into automated farm machinery, allowing for the variable-rate
application of water, organic fertilizers, and seed lines based on the specific needs of each micro-zone within
a single field. Computerized irrigation systems use moisture sensors embedded in the soil to deliver water
directly to plant root zones, cutting water consumption significantly. By replacing broad-spectrum manual
practices with automated, machine-guided systems, agricultural operations achieve higher crop outputs per
hectare while protecting valuable regional resources.

Soil Health Dynamics and Sustainable Crop Rotation

A primary cornerstone of agricultural science is the exhaustive study of soil chemistry, microbial
biology, and land nutrition management. Healthy soil functions as a living ecosystem that holds water, cycles
essential nutrients, and protects plant roots from fungal diseases. Agricultural studies train future
agronomists to systematically monitor soil health indicators, including organic matter percentages, nitrogen
availability, and soil structure compaction.

To maintain long-term soil fertility naturally, agricultural science advocates for the implementation of
advanced crop rotation and cover-cropping strategies. Alternating shallow-rooted grains with deep-rooted
legumes allows farms to naturally deposit atmospheric nitrogen back into the soil, reducing the need for
synthetic chemical fertilizers. Furthermore, rotating crops breaks the reproductive cycles of destructive
insects and plant diseases, minimizing reliance on chemical pesticides and building a more resilient,
biodiverse agricultural framework.

Other Parts: Socio-Economic Stabilization and Environmental Stewardship

The systematic expansion of advanced agricultural studies acts as a vital catalyst for socio-economic
development and infrastructure growth within rural territories. Unlike traditional agriculture, which often
relies on seasonal, low-wage manual labor, modern high-tech farming creates stable, permanent career
pathways. These integrated agro-industrial complexes require a diverse, technical workforce, including
automation technicians, soil laboratory specialists, drone operators, and agricultural supply chain managers.

By introducing these highly skilled, salaried positions outside of congested metropolitan centers,
agricultural education substantially raises the regional standard of living and stabilizes rural commerce. This
economic support gives younger generations lucrative, forward-thinking career options within their home
regions, mitigating the social pressures associated with rural-to-urban migration. The resulting economic
growth supports rural communities, driving improvements in local transportation networks, utilities, and
public schools that elevate the wider community.

Environmental Engineering and Circular Resource Recycling

The long-term sustainability of the agricultural sector depends heavily on how effectively it manages
biological waste and integrates its practices with neighboring industries. Intensive livestock production and
large-scale crop processing generate massive quantities of organic residues that can harm regional water
tables if left untreated. Modern agricultural studies teach the implementation of circular economic loops that
transform these potentially hazardous waste streams into valuable inputs.

Farming complexes route animal residues and processing crop waste into large-scale compost facilities
or automated anaerobic digesters. These engineering systems sterilize the organic mass, neutralize harmful
pathogens, and break down complex compounds into easily absorbable plant nutrients. The resulting organic
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bio-fertilizer is then recycled back onto surrounding crop fields, restoring depleted topsoils and enhancing
soil moisture retention. This sustainable resource loop prevents environmental pollution and aligns modern
food production with strict ecological protection standards.

Conclusion

Agricultural studies represent a vital, non-negotiable science that underpins the stability, safety, and
continuous growth of global food networks. Through the parallel deployment of precision satellite
automation, computerized soil moisture arrays, and advanced crop rotation strategies, modern agronomy
transforms traditional farming into a highly predictable, science-driven industry. The integration of
comprehensive agricultural education across rural regions provides stable, high-tech employment
opportunities, raising living standards and slowing urban migration. Furthermore, by utilizing circular
resource loops that convert biological agricultural residues into clean bio-fertilizers, the industry successfully
protects surrounding soil and water networks from chemical degradation. As global climate challenges and
resource constraints intensify, continuous investment in innovative agricultural research, advanced digital
tools, and specialized educational programs will remain absolutely critical for achieving national food
independence, protecting public health, and ensuring sustainable economic development.
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THE CULTURAL AND ECONOMIC DIPLOMACY OF ANCIENT CITIES ALONG THE GREAT SILK ROAD

Abstract
Sustaining macro-regional stability and commercial liquidity across historic trans-Eurasian trade
corridors demanded a sophisticated diplomatic framework that aligned merchant interests with cross-
cultural communication. This article explores the interdisciplinary links between urban networks, economic
diplomacy, and structural wealth accumulation along the Great Silk Road, focusing on ancient urban hubs
like Merv and Nisa. It argues that the deployment of localized legal protections, financial transit protocols,
and structural hospitality systems served as a primary driver for expanding regional net margins and securing
transcontinental market sovereignty. By analyzing how automated caravan logistics, currency
standardization, and cultural exchange programs eliminated trade friction without compromising geopolitical
security, the research highlights the mechanical connections between micro-level urban management and
macro-level continental stability. The findings indicate that continuous structural trade diplomacy was
essential for maintaining economic resilience across ancient globalized markets.
Keywords:
Great Silk Road, economic diplomacy, cultural exchange, trans-Eurasian trade, urban networks,
merchant logistics, macro-regional stability.

Introduction

The transformation of ancient Eurasian trade from simple localized barter activities into highly
optimized transcontinental commercial networks fundamentally altered the parameters of global economic
growth. At the heart of this geopolitical evolution lie two critical pillars: Economic Diplomacy, the systematic
identification and cultivation of cross-border trade agreements, and Cultural Synthesis, the optimization of
intellectual and artistic inputs to achieve a harmonious coexistence among diverse civilizations. Historically,
ancient empires often sought to maintain territorial security solely by expanding military defenses or
enforcing isolated borders; however, along the Great Silk Road, long-term regional survival was determined
by an urban center’s capacity to optimize its internal diplomatic and commercial structures. This article
explores how trade network theory provides the operational frameworks, and strategic inter-state
agreements provide the mechanical leverage, to fuel a continuous cycle of asset protection, resource
efficiency, and wealth accumulation across historic Eurasian hubs.

The Convergence of Urban Networks, Transit Logistics, and Commercial Diplomacy

Diplomatic Infrastructure as the Operating System of Transcontinental Trade

Systemic market friction, high transit tariffs, and geopolitical instabilities historically acted as a severe
drain on intercontinental commercial performance, distorting supply networks and driving up marginal trade
costs. When an ancient urban hub deployed a structured network of diplomatic protections, it systematically
audited its trade corridors to isolate and eliminate risks that incurred expenses without adding value to the
transit merchants. This optimization process functions as the primary operating system for structural
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economic efficiency, allowing city governors to streamline caravan workflows, reduce customs bottlenecks,
and minimize transport security overhead. Eliminating these hidden transactional leakages directly expanded
the net margins of ancient merchant guilds, providing the broader transcontinental network with a
predictable, self-sustaining foundation for economic planning and trade expansion.

Accelerating Caravan Velocity and Currency Standardization

The implementation of continuous trade policies required strict structural discipline within an ancient
city's storage facilities, oasis management systems, and financial exchange networks. Carrying
unstandardized currencies or suffering from slow transit velocities tied up significant amounts of merchant
capital, while exposing trading parties to severe market fluctuations. By utilizing systematic supply stations
(caravanserais), automated weight verifications, and cross-border currency standards, ancient municipal
managers sharply increased their transit velocity. This logistics optimization ensured that valuable
commodities—such as silk, spices, and high-grade metallurgy—moved rapidly from production zones to final
consumption markets, freeing up commercial cash reserves and allowing ancient trading states to self-fund
internal defensive and urban upgrades.

Cultural Exchange, Ideological Tolerance, and Long-Term Institutional Stability

Sociological analysts and economic historians identify multi-cultural tolerance as a vital tool for
structural risk mitigation and long-term conflict resolution along ancient trade routes. Historic urban centers
consumed large volumes of cross-border human capital; consequently, small percentage drops in cultural
friction yielded substantial long-term relational and operational savings on institutional networks. By
investing in open diplomatic forums, diverse religious and educational compounds, and shared legal
standards for foreign traders, ancient municipal systems locked in low operational conflict margins that
shielded them from sudden regional political shocks. These cultural adjustments converted abstract
ideological tolerance into a practical economic asset that directly upgraded an ancient city's competitive
position on the global stage.

Conclusion

The relationship between strategic economic diplomacy, cross-cultural synthesis, and macro-regional
trade stability along the Great Silk Road is cyclical, structural, and self-reinforcing. Diplomatic protocols
provided the initial environment needed to maximize enterprise margins, transit logistics and currency
optimization established the defensive infrastructure to insulate global cash flows from regional volatility,
and compounding commercial returns generated the capital required to fund continuous urban
development. To achieve sustainable long-term expansion and technical self-sufficiency, contemporary
analyses must view historical trade diplomacy not as an abstract historical curiosity, but as a permanent, non-
negotiable pillar of regional economic governance engines. By nurturing an analytically empowered
leadership capable of governing cross-border resource and cultural flows with empirical precision, modern
societies can ensure that ongoing regional integrations yield stable, inclusive, and highly productive macro-
economic development.
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Annotation
This paper systematizes existing developments on the formation and operation of clusters in the agro-
industrial complex.
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CoBpemeHHble arpoknacTepbl ABAAKOTCA  KAKOYEBbBIMM  3N1€MEHTaMM  YCTOMYMBOrO  Pas3BUTMA
CENbCKOX03ANCTBEHHbIX NPEeANPUATMIA, MOCKO/IbKY OHW MO3BO/AIOT MHTErPUPOBaTb MPOM3BOACTBEHHbIE,
WHHOBAUMOHHbIE W JIOTUCTUYECKME  npouecchbl, MoBblwas  3PpPeKTMBHOCTb  ynpaBieHua u
KOHKypeHTocnocobHocTb. OcobeHHO BaxKHO obecnedyeHne 3GOEKTUBHOTO B3aMMOAENCTBUA MeXKay
YyYacTHMKaMM  KnacTepa: npoussBoautensmu, nepepabatbiBaloWmMmM  MNPeanpUATUAMM,  HayUYHbIMM
YUYPENKAEHUAMU U FOCYyAaPCTBEHHBIMU OpraHaMu. 3TO CNocobCTBYET CO34aHUI0 61aronpPUATHON cpeapl ANs
BHEAPEHNA WHHOBALMOHHbLIX TEXHO/IOTUI, MOBbIWEHUIO YPOBHA 3KO/MOrMYeckon 6esonacHocTn u
YMeHbLUEHNIO 3aTpaT pecypcoB. PopmMMpoBaHME YCTOMUYMBBLIX OPraHU3aLMOHHO-3KOHOMMYECKUX CBA3EW
ABNAETCA BaKHbIM yC/I0OBMEM ANs NocTpoeHus 3G GeKTMBHOM MOLe/IM SKOHOMMUKM B arpocekTope. TakKe, B
KOHTEKCTe r/106anbHbIX BbI30BOB MNPOAOBO/NLCTBEHHOW 6€30NacHOCTM, W3MEHEeHWA Kaumata W
HeobxoAMMOoCTN obecneyeHna paLMoHabHOro UCNONb30BaHMA PECYPCOB, CCAeA0BaHNe AaHHOro Bonpoca
aKTyasibHO A/1A Pa3spaboTKM HayyHO OBOCHOBAHHbLIX MOAXOLO0B K YMNPAB/NEHWUIO arponpOMbILIEHHbIMU
06beAMHEHNAMM Ha PEFMOHANBHOM U HAaLMOHaAbHOM YpoBHSAX [1].

B arpoceKtope 3a/10XKeH OrPOMHbIN NOTeHUMan ANA CO34aHUA YCNellHbIX KAacTepPHbIX 06beanuHeHu’
npeanpuHUMaTENbCKMX CTPYKTYp. Bnarogapa avsepcuduKaumm v MHBECTULMOHHOW MPUBAEKATENbHOCTH,
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arpapHbIii CEKTOP OCTaeTCA WMHTEPECHbIM KaK A1A BHYTPEHHWX, TaK M A1A MHOCTPAHHbIX WHBECTOPOB.
Cneunanusauma pPerMoHOB HA pPasHblIX BMAAX arpapHoW npoaykuuu, obycnoBneHHas nNpUPOAHO-
KNMMATUYECKMMM OCOBEHHOCTAMM, cO34aeT nNpegnocbiiku gna 3GPeKTUBHOro pPasBUTMA KAACTEpOB.
YuuTbiBaa 3TO pasHoobpasme, cTpaterns pasBuUTUA arpobusHeca perMoHOB Ha OCHOBE KnacTepusauuu
TpebyeT rnyboKoro aHann3a posin KNacTepHbIX CTPYKTYP B PErMOHANbHOM M OTPAC/1eBON SKOHOMUKE. YUeHble
ybexaeHbl, 4YTO TEPPUTOPUAIbHO-OPUEHTUPOBAHHBIA  KNAcTEePHbIA Noaxod MMeeT Haubonblume
NepcneKkTMBbl Ha YPOBHE PErnmoHOB. ITO OOBACHAETCA KPEMKUMU TeppPUTOPUANbHO-OTPACNEBLIMU W
WHCTUTYUMOHANbHbIMM  CBA3AMM. ITUM CBA3M CTaHOBATCA 6asncom paa noctpoeHus 3¢deKTUBHOro
B3aMMOLENCTBUA MEXKAY YHaCTHUKAMM KnacTepa. Takoe NOHMMaHMe KnactepoB 6asnpyeTcsa Ha KOHLUEeNumu,
onpeaensAoWwero Kaactep Kak rpynny B3aMMOCBA3aHHbIX GUPM M OpraHuU3aunin, SencTByOWMNX B Npesenax
oAHou TeppuTopmun. Kak bbisio oTmeueHo, adpdpekTnBHaA paboTa arpapHOro Kiactepa BO3MOKHaA TO/IbKO Mpw
CO34aHMM ONTUMANbHOM CUCTEMbI BHYTPEHHWUX CBA3EM MeXAy NPeanpUHUMATENbCKUMU eAUHULAMMU,
KOTOpble ABAAIOTCA €ro yyacTHMKamu. Cama 3agayva GopmMMpPOBaAHUA OPraHM3aLUOHHO-IKOHOMMUYECKOTO
MeXaHM3Ma Knactepa ABAfeTcA Hambosee BaXKHbIMM NPU MPOEKTUPOBAHWUWU B peasiM3aupmm KnacTepHbIX
CTPYKTYp. OpraHM3aLMOHHO-3KOHOMUYECKUIA MEXAHU3M CO34aHUA UHTEMPUPOBAHHbIX arPONPOMBbILLIEHHbIX
CTPYKTYP KNACTEPHOrO TUMNa BbINOAHAET PYHKLUN KOOPANHALMMU AENCTBUI BCEX YHAaCTHMKOB M obecneynBaeT
ONTUMaNbHOE AENCTBME IKOHOMUYECKM-XO3ANCTBEHHbIX Pbl4aroB peryivpyowero Bo3aencTeus, B COCTaB
KOTOPbIX BXOOAT WHCTPYMEHTbl CTPATErMYEeCcKOro, onepaumMoHHOro (B TOM 4ucae MPOM3BOACTBEHHOIO),
MHBECTULMOHHOIO, MHHOBALMOHHOIO, PUHAHCOBOro MeHeAKMeHTa [2].

NccnepoBaHue npobiem u KPUSUCHBIX ABJEHUI B Pa3BUTUM arpoOCEKTOPA YKa3blBAET Ha/Mume paga
CUCTEMHbIX BapbepoB, KOTOPbIE CAEPKNBAIOT €0 Pa3BUTME Ha BCEX YPOBHAX. M OCHOBHbIMU MCTOYHMKAMM
3TUX 6apbepoB M HEraTMBHbLIX ABAEHWA HA MYTU Pa3BUTUA ABAAIOTCA HEAOCTaTKM OPraHM3aLMOHHOro
B3aMMOAENCTBUA Mexay busHec-egMHULEAMM, A TaKKe HECOOTBETCTBYOLWME TPeOOBaHMAM COBPEMEHHOCTH
$OopMbl 3TOFO OPraHM3aLMOHHOIO B3aMMOAENCTBUA. M34EPKKM OpraHnsaLmMm B3aMMOLeNCTBUA arpapHbIX
npoussoguteneit mexay coboi u c nepepabaTtbiBalOWMMK NPeaANpUATUAMUM OyayT mewaTb BbipaboTaTb
obLyl0 CTpaTernto KAacTepHOro pPasBMTUA, pPeann30BbiBaTb OOLWME WHTEpecbl Ha J1I0KaJibHOM,
rocy4apCTBEHHOM M BHeLHeM pblHKax. CnefoBaTesibHO, HeObXoAMMA BblpaboTKa METOAMYECKUX OCHOB U
npuemoB nccneaoBaHna U GopmMMpoBaHME OPraHM3aLMOHHO-IKOHOMUYECKUX MeXaHM3MOB 3PdEKTUBHOTO
pPa3BUTMA arpapHOro NPoOM3BOACTBA Ha OCHOBAX K/lacTepmU3aLLmu.

BbiBOAbl. ArpapHblii ceKTop 06nafaeT 3HAYMTENbHbIM MOTEHLMANOM A1 CO3LaHUA KAacTepPHbIX
0b6beaAnHEHUIM, cnocobCTBYOWMX MOBbIWEHNIO 3GEKTUBHOCTM M KOHKYPEHTOCNOCOOHOCTN arpobusHeca.
OuBepcndukauma 1M cneumanmsauma pPerMoHOB Ha pPasHbIX BMAAX arpapHon npoaykumn ¢opmupyot
b6naronpusTHbIE YCIOBUA ANA PAa3BUTUA KNACTEPHbIX CTPYKTYP. B TO Ke Bpems CyLLEeCTBYIOT MHOTOUYMUC/IEHHbIE
b6apbepbl, TakMe KaK OPraHU3aUMOHHbLIA KPU3NC W HeAOCTAaTOMHOCTb MHHOBALMOHHOM aKTUBHOCTH,
COeprKuBatoWMX 3TOT npouecc. PopmmnpoBaHMe OpraHN3aLMOHHO-IKOHOMUYECKMX CBA3EN B KNACTEPHbIX
CTPYKTypax arpocektopa TpebyeT KOMMIEKCHOro NoAxofa, Befb HEOOXO4MMO YyuMTbiBAaTb Kak bu3Hec-
NPOLLECCHYIO CTOPOHY, TaK M COLMAIbHO-3KOHOMMUYECKME OTHOLLIEHUA MEXAY Y4aCTHMKaMM KnacTtepa.
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MHBECTULMOHHAA MNOIMTUKA ABAAETCA CUCTEMOMN AEWCTBEHHbIX WMHCTPYMEHTOB BAMAHMA KaK Ha
SKOHOMMKY CTpPaHbl, Tak W Ha MNPeanpUHUMATENIbCKYIO AEATENbHOCTb XO3AMCTBYIOLWMX CyObEKTOB.
MHBECTULMOHHAA MOIMTUKA roCyaapCcTBa ABMAETCA KOMMIEKCOM LefieHanpasieHHbIX Mep, HanpaBaeHHbIX
Ha co3gaHve 6NaronpuATHbLIX YC/AOBUA A1 3KOHOMUYECKMX CYObEeKTOB C Le/bilo  aKkTMBM3auuu
WHBECTULIMOHHOW AOeATeNbHOCTU, NPUAAHMA HOBOTO WMMNY/AbCa Pa3BUTUIO SKOHOMMWKW, MOBbILEHWIO
3GPEKTUBHOCTM HALMOHANbHOTO NPON3BOACTBA, A TAKXKeE PELLUEeHUIO PAAA COLMabHbIX Npobiem.

OcHOBHble QYHKUMK, NPU3BAHHbIE BbINOIHATb, MHBECTULMOHHAA NOAWUTUKA, BKAOYAIOT IKCMEpTU3Y
WNHBECTULIMOHHBIX NMPOEKTOB, X NEPEYEHb M onpese/ieHe NPUOPUTETOB A/18 BK/IOUYEHUA B TOCYAaPCTBEHHbIE
NporpaMmmbl COLMA/IbHO-3KOHOMMUYECKOTO PasBuTus, GOopMMPOBAHMA NO3UTUBHOIO MMMZMKA CTPaHbl Ha
MWPOBOM pbIHKe, Pa3paboTKy M peannsaumio MexaHM3MOB rapaHTUPOBAHMA U CTPAXOBAHWA MHBECTULLUA.

MHBECTULUMOHHAA MOAUTMKA — 3TO COCTABAAIOLWLAA TOCYAAPCTBEHHON SKOHOMMYECKON NOAUTUKM,
Hanpas/eHHasA Ha co3gaHue YCI0BUiA Ana ocyllecTBieHnn 3GpdeKTUBHON MHBECTULMOHHOM AeATeNbHOCTU
9KOHOMMYECKUX areHToB. WMHBECTULMOHHYIO MOJIMTUKY MOXKHO TaKXKe OnpeaennTb 4Yepe3 KOMMIeKC
9KOHOMMUYECKUX, UHCTUTYLMOHAIbHO-MPABOBbLIX M aAMUHUCTPATUBHbLIX Mep, HaNPaBAEHHbIX Ha Yay4lLeHue U
aKTUBU3aLMIO MHBECTULMOHHOTO npouecca [1].

MHBECTULMOHHAsA MNOAUTMKA NpeaycMaTpuBaeT [AeATeNbHOCTb TOCyZAapCTBa MO LeAW, a TaKXke
NPUOPUTETHLIX 3a4ay M OCHOBHbIX HaMpaBfeHWA Pa3sBUTMA WMHBECTMLMOHHOrO Mpouecca B CTpaHe U
KOMM/IEKC MEePOoNPUATUIA, HanpaBAEHHbIX Ha peann3aumio NocTaBieHHbIX 3a4a4. Llenbio MHBECTULMOHHOM
NOIMTMKM rocyAapcTBa ABNAETCA, NpeXae BCero, co3gaHue npuBAeKaTelbHOro MHBECTULMOHHOIO KaMmaTa
N pasBuTMe MHOPACTPYKTYPbl MHBECTUPOBAHUA Aaa obecrneyeHusa YCTOMYMBOrO SKOHOMMYECKOTO POCTa U
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NOBbLILIEHMA YPOBHA XM3HU AOMALIHMX X03sMCcTB. COBEPLUEHHO OYEBUAHO, YTO METaMHBECTULMOHHAA
NOIMTUKA MOXKET U3MEHATLCA B 3aBUCMMOCTM OT YCNOBUIN SKOHOMUYECKOTO PAa3BUTMA CTPAHbI.

3agaun, NpenycMoTPEHHble roCcyAapCTBEHHON MHBECTULIMOHHOM NOSIMTUKOWN, AOJIKHbI ONMPaTbCA Ha
KOMNAEKC mep, cnocobHbix obecneuntb uX peweHne. Mepbl sBaatoTca crnocobamm NpUMEHEHUs
WMHCTPYMEHTApMUA, Ha OCHOBE KOTOPOTrO rocyA4apcTBO HanpaB/seT NnoBeAeHNe 3KOHOMUYECKMX CyOEKTOB Ha
pelleHne 33434 MHBECTULMOHHOIO Pa3BuTMA. DPPEKTUBHOCTb MEpP, HanpaBAEHHbIX HA CTUMY/ANPOBaHUE
WHBECTULMOHHON AeATENbHOCTM, 3aBUCUT OT TOTO, KAK MMEHHO OHM CMOCObHbI YBA3bIBAaTLCA C 3a4a4amm,
npeAycMOTPEHHbIMW LENsMMU SKOHOMMUYECKOM MOANTUKM rocyaapcTBa B uenom [2].

B aToi cBsizaM LenecoobpasHO BbIAENUTb LENblid pAg 3a4ady MHBECTULMOHHOM MOAUTUKM, cpeau
KOTOpbIX obecneyeHne YCTOMUYMBBLIX TEMMOB 3KOHOMMYECKOrO POCTa, MaKCMMM3aLMA YUCTON Mnpubbian
Cy6bbeKTOB X03AMCTBOBAHMA, MWUHUMM3AUMA WHBECTULMOHHbBIX PUCKOB NpU HeobxogMmom ypoBHe
pPeHTAabEeNbHOCTM MHBECTULMIA, peanus3aumsa nyTeld YCKOPEeHMA peanmnsaumm MHBECTULIMOHHbLIX NMPOEKTOB,
dUHAHCOBAA YCTOMUYMBOCTb U MIAaTEXKECNOCOOHOCTb NPeAnpUATUIN B NPOLLECCE OCYLLECTBAEHUA MHBECTULMIN
M BO3MOXKHOCTM ObICTPOrO PEWHBECTUPOBAHUA KanuTana. MHBECTULMOHHOM MOMUTUKE NPUHAANEKUT
BeAyLlee MecTo B CUCTEME Pbl4aroB 3SKOHOMMYECKOM MNOSIMTUKM FOCYAapCTBa.

MMeHHO nOo3TOMY WHBECTMLMOHHAA MOJIMTUKA HanpaBasetrcA Ha obecneyeHwe [0ArOCPOYHOrO
Pa3BUTMA SIKOHOMUKM M NPeACTaBASET COOOM cMcTeMy Mep, HaNpaB/eHHbIX Ha dopmuMpoBaHMe GUHAHCOBbIX
pecypcoB, B pe3yabTaTe WCNO/b30BaHMA KOTOpbIX obecneunBaetcs 3pPEeKTUBHOCTb MNPOLLECCOB
NOCTYNaTe/IbHOrO Pa3BUTUA SKOHOMMKM.

TakMm 06pasom, MHBECTULMOHHAA MOJNTMKA rOCyAapcTBa ABAAETCA PAAOM MAKPO3KOHOMMYECKUX
noAaxo4oB M WMHCTPYMEHTApMA, KOTOPble OMPeaenAtoT Hanpas/leHUA MHBECTUPOBAHWUA, aKKyYMyAUPYIOT
pecypcbl U co3aatoT 61aronpuAaTHbIM MHBECTULMOHHBIM KAMMAT C MOMOLbIO GUCKANbHBIX, MOHETaPHbIX
METOLOB peryinmpoBaHua, obecneymBatoT MHCTUTYLMOHANIbHYIO AETePMUHUPOBAHHOCTL B YNpPaBAEHWUU
nNpPUBAEYEHNEM, NIAHUPOBAHNEM U peasnsaumelt MHBECTULMOHHBIX nporpamm. MNpu sTom peyb MAET O
cneundryeckon CBA3KM, YTO 3aTPYAHAET BbINOJIHEHME MAKPO3IKOHOMMYECKMX 33434 HauMOHaNbHOro
pasBUTHA.

BbiBoAabl. Takum 06pasom, NPOBEAEHHbIA aHa/NN3 HanpasBAeHWI aKTUBM3AUUM MHBECTULIMOHHOM
NONTUKM NO3BONAET CAENATb BbIBOALI O TOM, YTO MMEHHO roCcyAapcTBO CNOCOBHO MHTEFPUPOBATD 3/IEMEHTbI
HALMOHANbHOM MHBECTULMOHHON CUCTEMBI, CTUMYAMPYS KOMMNAHWUM Ha OCHOBE Pa3/IMYHbIX MEeXaHW3MOB
NOMOLLM peanm3oBaTb MHBECTULMOHHbIE NPOEKTHI.
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UndpoBble MHHOBAUMOHHbIE Xabbl ABAAIOTCA  KAKOYEBbIMM  31€MEHTaMU  MHOPACTPYKTYpbI,
CNoCOOCTBYIOWMX PA3BUTUIO LMGPOBOM SKOHOMUKM NOCPEACTBOM NOALEPHKKM TpaHchopmaumm busHec-
NPOLLECCOB, BHEAPEHUA UHHOBALUMA U MHTErPaLMN COBPEMEHHbIX TEXHONOMMIN. YUuTbiBas ObICTPbIA TemMn
pPa3BUTUA LUPPOBbLIX TEXHOIOMMA U HEOBXOAMMOCTb NOAAEPHKKM MHHOBALMOHHOIO PasBUTUA CyLLecTBYeT
NnoTpebHOCTb B CUCTEMATU3MPOBAHHbLIX MNOAXOAAX A5 OLLEHKM 3KOHOMMYECKON AeATEeNbHOCTU UUPPOBbLIX
WHHOBALMOHHbIX XaboB. TpagULUMOHHbIE METOAMKM OLLEHMBAHWUA NMPEUMYLLECTBEHHO COCPEeAOTOYEHbl Ha
$MHAHCOBbLIX NOKA3aTeNAX UAM MHHOBALMOHHOM aKTUBHOCTU, HO HE YYUTbIBAOT KOMMNEKCHOCTb BAUSHUA
XaboB Ha 3KOHOMMYECKYIO SKOCUCTEMY, B YaCTHOCTM MX CNOCOBHOCTb co34aBaTb A06aBAEHHYIO CTOMMOCTb,
pa3BMBaTb YeNOBEYECKUA KanuTan W cnocobcTBoBaTb WMHBECTUUMAM B LMGPOBYIO TpaHCchopmaLumio.
CooTBeTCTBEHHO, BO3HMKaeT npobnema pa3paboTKM KOMMAEKCHOW CUCTEMbl MOKasaTesnel Ans OUEHKM
SKOHOMWYECKOTrO Pa3BUTUA 3TUX, YUUTbIBAIOLLAA HE TOIbKO 3GEKTUBHOCTb UX AEATENbHOCTH, HO U Honee
LUIMPOKME aCMEKTbI X POSIN B IKOHOMMKE. ITOT BOMPOC aKTyasieH KaK C Hay4YHOM, TaK U C NPAKTUYECKOM TOUKM
3peHun, MNOCKO/IbKY  pasBuTME  UMPPOBbIX WHHOBALMOHHBLIX XaboB  Hanpsamylo BAMAET Ha
KOHKYPEHTOCNOCOOHOCTb 3KOHOMMWK, OCOBEHHO B YCNOBUAX TN06anbHOM UMPPOBON TpaHchopmaumu.
PeweHne 370t npobnembl nNo3BoAUT CHOPMUPOBATb HAYYHO-OBOCHOBAHHbIE MOAXOAbl K OLEHKe
3¢ deKTUBHOCTN XaboB, YTO OTKPOET BO3MOMKHOCTU Aa/ibHENLIero UcciefoBaHusa nyten obecnevyeHns mx
SKOHOMWYECKOTrO Pa3BUTUA, CTUMY/IMPOBAHUA NPUBAEYEHUA UHBECTULNIA B LNdpPOBYIO TpaHchopMaLmio
€034aHu1A NPeANoCbIIOK ANA AaNbHENLWEro pocTa LMdpoBoin SKOHOMMKM [1].

CoBpeMeHHble 3KOHOMMUYECKME YC/OBWA, BKAOYAsA CTPEMUTE/NIbHble TeMMbl Pa3BUTUA LUPPOBbIX
TexHonorui, TpebyoT oT busHeca yaenaTb Bce 60/blile BHUMaHUA UMdpoBoi TpaHchoOpmMaLumM 1 BHEAPEHUIO
WHHOBALMOHHBIX LMGOPOBbLIX TEXHONOMMIA B CBOK 3KOHOMMUYECKYHO AeATenbHOCTb. C 3TON TOUYKM 3peHun
3KOHOMMYECKOoe pas3BuTUe Bcex chep OGU3Heca HanNpPAMyH 3aBUCUT OT BO3MOXKHOCTM CBOEBPEMEHHO WU
3pPeKTUBHO MHTErprupoBaTb NepeaoBble LMPPOBbIE TEXHONOIMKN NyTem LNdpoBOoM TpaHchopmaumn. Takum
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obpasom ucnonb3oBaHMe UMPPOBLIX TEXHONOMMIA MNO3BONSAET KOMMAHWAM BCEX pa3mepoB U coep
3KOHOMWYECKOM [OeATeNbHOCTM MOBbLICUTb CBOK KOHKypeHTocnocobHocTb. Kpome Toro, umdposas
TpaHchopMaums, BHEAPEHME W MCMOJ/b30BaHME WHHOBAUMOHHbLIX LMPPOBLIX TEXHONOMMA MO3BOAIOT
KOMMNAHUAM TaKXKe: MOBbICUTb MPUOLINIBHOCTL UM FMBKOCTb; yay4ywnutb 3PPeKTUBHOCTL OMNepaLMOHHON
OEeATeNIbHOCTM; KayecTBO NPOAYKUMWU, TOBAapOB W YCAYr;, YBEAMYUTb YPOBEHb YAOBNETBOPEHHOCTU U
NIOANIBHOCTU KJIMEHTOB; CTUMY/IMPOBaTb AOCTUXKEHME LieNIelt YCTOMUMBOTO Pa3BUTUSA; YMEHbBLUUTb U3LEPKKU
3KOHOMMYECcKMX pecypcoB. Mpouecchl LMdpoBol TpaHchopmaumm u TpaHchepa UMPPOBLIX TEXHOMOMMM
OYeHb Ba*KHbI 415 KOMMaHWUI, MOCKONbKY OHW obecneymBatoT 4OCTYN K CneuMannsnpoBaHHOM SKCnepTmuse u
nepesoBbiM MHHOBALMAM, MOBbLILIAIOT KOHKYPEHTOCNOCOOHOCTL BM3HEeca, OTKPbIBAOT HOBblE BOSMOMKHOCTU
AN SKOHOMMK 3aTpaT, obecneymBatoT rMBKOCTb M aAanTUBHOCTb, CTUMYJ/IMPYIOT KOOMEpPaLMio M NapTHEePCTBO,
a TaKXKe pasBuMTME 4YesioBeyeckux pecypcoB [2]. Bnarogapsa uudposBon TpaHchopmauum u TpaHchepy
UMdPOBbIX TEXHONOTMIM, KOMNAaHUN MOTYT UCMO/Ib30BaTb BHELIHWE 3HAHUA U PECYpPCbl ANA CTUMY/IMPOBAHUA
3KOHOMWYECKOro poCTa M MOBbLIWEHUA YPOBHA KOHKYPEHTOCMNOCOOHOCTM B YC/AOBUAX UnbpoBOM
TpaHchopMaLmMm 3KOHOMUKU. O[HOBPEMEHHO C 3TUM 3HAYMTENbHOE KOJIMYECTBO HAYYHO-TEXHUYECKUX
OopraHusaumMii Bo BCEM MMUpe yaenser Bce bonblle BHMMaHMA npoueccam umdbpoBoi TpaHchopmauuuy,
nepefaBas  KOMMAHWMAM W APYTMM  OpraHM3auuam  MNoJlydYeHHble pe3y/bTaTbl  WUCCAEAOBAHUN W
pa3paboTaHHble 0ObLEKTbl MHTEN/IeKTya/libHOM  COBCTBEHHOCTM ANA  AaNbHEWLWEro  BHeApPeHuUs,
MUCNONb30BaHMA U pa3BuTMa. Takum obpasom, npoueccbl UMdpPOBONM TpaHchopmaumm M TpaHcdepa
UMPPOBbLIX TEXHONOTMIA HaMpaBsJ/ieHbl HA NPEoAO/IEHME NPOOENOB MeXAY aKageMNUYECKMM COODLLLECTBOM U
b6usHecom, crnocobcTByAa nepegayve UUMDPOBLIX TEXHONMOTMA U AanbHeEWWEMY 3KOHOMWYECKOMY POCTY.
Ncnonb3oBaHuMe, agantaumsa U MHTerpauma UnMdpoBbIX TEXHONOIMMIA OTKPbIBAET MHOMECTBO BO3MOKHOCTEN
ans busHeca. Bmecte ¢ atum, umdpoBan TpaHchOpMaLMA MOXKET co34aBaTb pPasHble Bbi3OBbl U B/EeYb 3a
coboli pasHble OpraHM3aLMOHHbIE N TEXHUYECKME U3ZMEHEHMA B KOMMNAHUAX W opraHusaumsax. OgHUM U3
NOTEHLMANbHbIX PELIeHNn Aa8 NpPeoaosieHns 3TUX BbI30OBOB ABMAAETCA CO34aHME W UCMOJ/b30BaHMUE
cneunanmn3npoBaHHbIX MHCTUTYTOB.

UmndpoBble MIHHOBALMOHHbIE Xabbl BbICTYMAtOT B POJIM BCMOMOraTe/IbHbIX OpraHM3aumii, MOMOratoLmx
KOMMNAHUAM Pas/INYHbIX OTpac/iell MPOMbIWIEHHOCTM, B TOM 4MCAe cTapTanam M MaibiM U CPeaHUM
npeagnpuATMAM, Aydlle MOHATb, KaK OHM MOryT YCOBEPLIEHCTBOBATb CBOM OM3HEC, NPOU3BOACTBEHHbIE
npoueccbl, MPOAYKUMIO W YyCAyrM nyTem BHeapeHus UuedpOoBbIX TEXHONOIWIA, aBTOMATU3aLMUM,
WUCKYCCTBEHHOIO MHTeNNeKTa, WHTepHeTa Bellel, TeXHWKM, BGONblWKNX AaHHbIX, KubepbesonacHocTM W
KOMMbIOTEPHOTO BbIYMCAEHMUS.

BbiBoapbl. Lindposaa TpaHchopmaumsa uyepes TpaHchep WM MHTerpaumio UMEPPOBLIX TEXHONOTUM
NOBbILIAET KOHKYPEHTOCMOCOBHOCTb, ONepaumoHHY0 3PPEKTUBHOCTb M YA0BAETBOPEHHOCTb K/AMEHTOB.
LUundpoBble MHHOBALMOHHbIE Xabbl cnocobCcTBYOT 3TOMY Mpoueccy, NpeaocTaBasa AOCTYN K pecypcam,
TEXHUYECKOW 3KCcnepTmnse 1 y4ebHbIM MmaTepuaiam, NoaaepKMBan COTPYAHUUYECTBO MEXKAY aKaaeMUUYECKUM
cooblectsom 1 brusHecom.
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BlogyKeT ABNAETCA BaXKHbIM 3/1eMEHTOM B cucTeme obecneyeHns MakpO3KOHOMMYECKOTo paBHoBeCKUs,
BAMAIOWMM Ha AOCTUXKEeHMEe (GUHAHCOBO-3KOHOMMYECKOW YCTOMYMBOCTM U cobnogeHne Heobxogmmoro
ANHamu4yeckoro ¢puHaHcoBOo-60aKeTHOro 6anaHca, cnocobcTBys COLMaNbHO-3KOHOMUYECKOMY Pa3BUTUIO
CcTpaHbl. MccneposaHMe MexaHW3ma W onpefeneHue HanpasAeHWA YCOBEPLUEHCTBOBAHWA CUCTEMbI
bopmMmunpoBaHMA BloaKeTa 3aCyKMBAET COOTBETCTBYIOLLLErO BHUMAHMA UCX0A8 U3 HEOBXOAMMOCTM YCUNEHUA
addexTMBHOCTU BroayKeTa B YacTn obecrneyeHns GMHAHCOBO-IKOHOMMYECKON Pe3y/bTaTUBHOCTU. BaxKHO
obocHoBaHMe cywHOCTM GOPMUPOBAHMA U BbINOJHEHMA BroaXeTa C  MOo3MUMA  AOCTUXNEHUA
MaKpO3KOHOMUYECKoW cbanaHCMPOBaHHOCTM, obecneyeHma TEMNOB COLMANbHO-3KOHOMMUYECKOTO Pa3BUTHS,
CTUMYNPOBAHUA AEWUCTBEHHbIX 3KOHOMUYECKMX U COUManbHbIX TpaHCchOpMmaLMit U BOCCTaHOBAEHMA
HaLUMOHaNbHOW 3KOHOMMKM [1].

BlogyKeT ABNAETCA BaXHOW CoOCTaBAAoWen peannsaumm GUHAHCOBO-3KOHOMUYECKON MOAUTUKU
cTpaHbl no obecneyeHMto MaKpodUHAHCOBOM  YCTOMYMBOCTU, WHCTPYMEHTOM rOCYAapCTBEHHOro
bMHAHCOBOrO peryiMpoBaHUa M KOHTpoNna. blogeTHasa noaAWTMKa B npedenax CBOel peanusaumm
onpeaenseT TeMrnbl 3KOHOMUYECKOro pPocTa Yepes Npusmy GopMUPOoBaHUA U BbINOHEHUA FOCYAapPCTBEHHbIX
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$MHaAHCOBbIX pPEecypcoB B COOTBETCTBMM C OCHOBHbIMW MPUOPUTETAMM COLLMASIBHO-IKOHOMMUYECKOTO
pa3BuUTUA. YPOBEHb AENCTBEHHOCTU OHOAMKETHON MOAUTUKM onpeaenseT AMHAMWYHOCTb SKOHOMMYECKUX
MPOLLECCOB, @ TAKMKe WMHTErPMPOBaHHbIA NOKa3aTeNb GUHAHCOBOM YCTOMUYMBOCTM M cHanaHCMPOBAHHOCTU
6lo4)KeTHOM cucTembl. B cucteme passuTUA rocyaapCcTBEHHbIX GUHAHCOB BloaKeTHAA NOAUTUKA ABAAETCA
Ba)KHbIM  MHCTPYMEHTOM ObLW,EecTBEHHOrO pa3BuUTUA. bBlogsKeTHas MNOAWUTUKA ABAAETCA  pbl4arom
PEeryiMpoBaHNA MaKPOIKOHOMMYECKUX XAaPaKTEPUCTUK. M3-3a peannsaumu B3BELEHHON OHOAXKETHON
NOMTUKM TOCY[APCTBO MOMKET BAWATbL WM PErYANPOBaTb COLMAbHO-IKOHOMUYECKME MNPOLLECCHl U
TpaHchopmauum.

OcHoBHasA 3afaya OtogKeTHOW NOAUTUKM - GOPMMPOBAHME U BbINOJIHEHUE FOCYAAPCTBEHHbIX
$MHaAHCOBbLIX pecypcoB, ONTMMM3AUMA YPOBHA FOCYAAPCTBEHHOrO Aeduumta, ynpasieHWe [0JIFOBOM
NoNUTUKOM, obecneyeHne pa3BUTUA TeppPUTOPUI Brarogapa 060CHOBAHHOMY MEXaHU3MY MEXKOIOAMKETHbIX
OTHOLLEHUIN, CTUMY/IMPOBAHME 3KOHOMWUYECKOM aKTUBHOCTMU, YCUEHUE UHBECTULMOHHO-MHHOBALMOHHOIO
noTeHUMana, AOCTUXKEHME MPUOPUTETHOCTM WM COLMANBbHOM CNpPaBegMBOCTM NpU nepepacnpeneneHum
HaLMOHaNbHOrO  Aoxo4a. Temnbl COLMANbHO-3KOHOMMYECKOFO PasBUTMA  CTPaHbl  HAxXo4ATCA B
HenocpeAcTBEHHOM 3aBUCMMOCTM OT CTEMEHU yYeTa B BI0AKETHOM NONNTUKE NPUOPUTETOB 0OLLECTBEHHOIO
pasBUTMA B CPELHECPOYHON M [OAroCpoYHON nepcnektmBe. CornacHo 3TOMy, BaXeH Yy4yeT B
WMHCTUTYLMOHANbHOM apPXUTEKTOHUKE OIOAKETHOM CTPATErMM HanpaBAEeHUIN Pa3BUTUS U COBEPLUEHCTBOBAHMA
6lOOKETHbIX MHCTUTYTOB. Ba)KHO ¢GOpmMMpOBaHME CUHEPreTUYECKOM CBA3SU MeXay OtoaKeTHbIMU
WHCTUTYTaMM, WX B3aMMOCBA3AHHOCTb CO34aCT E4MHYID WHCTUTYLMOHHYID CcUCTeMy, KoTopas Oyaet
cnocobcTBoBatb  CHANAHCUMPOBAHHOCTM  UHCTUTYUMOHANAbHOM  cpeabl. Ap[anTMBHAA  apXUTEKTOHMKaA
6loa)KeTHOM cTpaTerMm Ao/kHa GOpPMMPOBaTb MHCTUTYUMOHA/IbHbIE YCNOBUA peann3aunmn BoaKeTHOM
NOANTUKM, 4YTO OyaeT cnocobcTBOBaTb BCECTOPOHHEMY OOLLECTBEHHOMY Pa3BUTUIO WM MNOBbIWEHUIO
bnarococtoAHUA HaceneHua [2].

YcuneHve BanaHuA GroarKeTa Ha PUHAHCOBO-3KOHOMMUYECKYIO YCTOMYMBOCTb MOXKHO AOCTUYb MpWU
NOBbILIEHUN YPOBHA afanTUBHON 3ddEKTUBHOCTM BOAKETHO-HANOroBOM NoOAMTUKKM. Heobxoaumo
YCOBEPLUEHCTBOBAHME WHCTUTYLMOHANbHON cpeabl OHOAKETHON NOMUTUKM OOLLECTBEHHOTO Pa3BUTUS.
BroarKeTHo-HanoroBas NOANTUKA ABAAETCA 3PPEKTUBHBIM MHBEHTAPEM B CMCTEME MAKPO3KOHOMMYECKOTO
peryanmposaHuaA. B 3Tom KOHTEKCTe BaXKHO YCOBEPLUEHCTBOBAHWE CUCTEMbI YNPaBAEHUA rOCy4apPCTBEHHbBIMM
duHaHcamu, ycuneHune 3dPEKTUBHOCTU OIOAKETHO-HANOrOBbIX MHCTPYMEHTOB WM PblYaros, peanmsauma
KOTOpbIX  Oyaer  HanpaBnsTbCA  Ha  OCYLLECTBAEHME  CTPYKTYPHbIX  COLMAsIbHO-3KOHOMWYECKMX
npeobpasoBaHuit n obecneveHmne coLnaibHO-3KOHOMUYECKOTO PA3BUTUS.

MHCTUTYUMOHANIbHAA apPXMTEKTOHWKA OIOAKETHON CTpaTernm ABAAETCA BaKHbIM MHCTPYMEHTOM
rocy4apCTBEHHOro peryanposaHusa, GOPMMPOBAHME KOTOPOro MPOUCXOAUT HA OCHOBE MPUOPUTETOB
3KOHOMWYECKOro pocTa. B cooTBETCTBMM € 3TUM, AN nosbliweHua 3GPeKTUBHOCTM blogKeTa B cucTeme
obecneyeHns GMHAHCOBO-IKOHOMMYECKOW PE3ybTaTUBHOCTU BaXKHO GOpPMMUPOBaHME MOLENN BIOAKETHOM
CTpaTernm ¢ y4eTom OCHOB MHCTUTYLIMOHANbHOM cpesbl 0OLecTBa Kak CUCTEMbI OCHOBHbIX 3KOHOMMUYECKUX,
COUMANbHbIX, MONUTUYECKMX, NPABOBbLIX NOMOKEHUN. Ona ycuneHua spPpeKTMBHOCTM BlogyKeTa B cucTeme
obecrneyeHns PUHAHCOBO-IKOHOMMYECKON pPEe3y/NbTaTUBHOCTM Ba*KHO obecneyeHMe ONTUMA/bHbIX
COOTHOLLEHWUI MeKAY HanpaBAeHUAMMU BIOOKETHON NONAUTUKM N LLUKIUYHOCTU COLMANBbHO-IKOHOMMUYECKOTO
pa3BuTUsA. MOCTOAHHbIE afanTUBHbIE U3MEHEHUA BIOAKETHON CUCTEMBI AIBAAIOTCA BAaKHOW COCTABAAIOLLEN
9KOHOMWYECKOrOo pocTa B nepcrnekTuBe. JocTuxkeHue OlogyKeTHOW cHanaHCMPOBAHHOCTU  AOKHO
OCHOBbIBATBLCA HA OCHOBE UMKANYHOCTM SKOHOMMWYECKOTO PA3BUTUA, @ TaKKe 06LLEero MakpoO3KOHOMMUYECKOTO
COCTOSIHMA CTPAHbI M 3anaca yCTOMYMBOCTU BIOAKETHOM CUCTEMDI.

BbiBogbl. Taknm obpasom, 6roAKETHAA MOSUTUKA ABNAETCA Ba*KHbIM MHCTPYMEHTOM obecrneyeHus
$MHAHCOBO-3KOHOMMYECKOM 3PPEKTUBHOCTH, Yepe3 NPU3My GOPMUPOBAHNA U UCNONb30BAHUA BIOAMKETHbIX
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CPeACTB, HanpaB/eHHbIX Ha AOCTUXeHuMe cbanaHCMpPoOBaHHOCTM, @GUHAHCOBOW YCTOMYMBOCTM W
[,eNCTBEHHOCTM 3KOHOMMYECKUX NPeobpasoBaHuit.
CNMCOK UCNONb30BAHHOI INTEpaTypbl:
1. Apypwu K. YnpasneH4YecKkunit 1 NPon3BOACTBEHHbIN y4yeT: [ep. ¢ aHra.; YuebHuk. - M., - 2005.
2. KaBepwuHa O.[. YnpaBneHYeCKMi yYeT: CUCTEMbI, MeToabl, npoueaypsbl. - M., - 2004,
© TypcyHboes M.M., 2026
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TaWKEHTCKMI SKOHOMMUYECKUI N NeAArorMyecknin YyHMBepCuTeT,
r. TawkeHT, Y3b6eKkncraH

MHHOBALUWMOHHAA AEATE/IbHOCTb HA MPEANPUATUAX TYPUSMA

AHHOTauumA:

B paHHOM paboTe paccmaTpuBaeTca BbiABAEHUE B3aMMOCBA3N MEXKAY MHHOBALMOHHbBIM Pa3BUTUEM U
COUMOKYNbTYPHbIM  MOTEHUMANOM, MEXKYNbTYPHOW KOMMETEHTHOCTbIO, 4YE/I0BEYECKMM  KanuTasom,
BAMAHMEM GAKTOPOB Ha Pa3BUTME TYPUCTUUECKON chepbl N TYPUCTUHECKUX NPeANPUATUIA.

Kniouesble cnosa:
WHHOBALMOHHOE pa3BUTUE, TYPUCTUYECKOE NPeanpUATUE, YeIOBEYECKMIA KanuTan, cTpaTerus,
MEXKKY/IbTYPHasA KOMMNETEHTHOCTb.

Tursunboev Maruf Murod ugli,

3rd year student,

Tashkent Economic and Pedagogical University,
Tashkent, Uzbekistan

INNOVATION ACTIVITIES IN TOURISM ENTERPRISES

Annotation
This paper examines the relationship between innovative development and sociocultural potential,
intercultural competence, human capital, and the influence of these factors on the development of the
tourism sector and tourism enterprises.
Key words:
Innovative development, tourism enterprise, human capital, strategy, intercultural competence.

MHHOBALMOHHOE pa3BuUTME TYPUCTUHECKUX I'Ipe,CI,I'lpVIHTMﬁ ABNIAETCA KAk4YeBbiM d)aKTOpOM nx
KOHKypEHTOCI’lOCO6HOCTVI B COBpeMEHHOM MUpeE. OTOT acnekT TeCHO CBA3aH C 3¢¢eKTVIBHbIM
MCNOJ/Ib30BaHMEM TaKUX 3N1EMEHTOB, KaK YesIoOBEYECKUM KanuTan, COLI,MOKYﬂbTyprIVI noTeHumnan w
MEeXKY/IbTYpHaa KOMMETEHTHOCTb. MccnepoBaHMe COUMOKYALTYPHOrO MNOTEHUMAnNa, 4YenoBevyecKoro
Kanutana B ycnoBnUAX MHHOBAUMOHHbIX KOHd)VII'ypaLI,VIﬁ MMEET K/1lo4HeBOE 3HA4YeHNE B COBPEMEHHOM MUpPeE.
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AHanu3 ocHoB GOPMMPOBAHUA COLMOKYNLTYPHOIO NOTEHLMANA NO3BOIAET NOHUMATb C/I0MKHbIE NMPOLLECChI B
06LLecTBe, TAaKME KaK AMHAMMKA U3MEHEHWN, LLEHHOCTU, HOPMbI. Bo3pacTatow,aa rnobanmsauma cTaHOBUTCA
TO/IMKOM K PACLUMPEHUIO Cpeabl MEXKYAbTYpHOro obuieHuna. Mostomy nccnefoBaHMe COLMOKYIbTYPHOTO
noTeHUMana, 4esoOBEYECKOro KanuTana MNO3BOAAET NO4AM Jydlle MOHMMATb Apyr Apyra, ymeHbluas
KOHOAMKTBI M noBblwasa 3¢deKTUBHOCTL 0bweHna. 3HaHMe 06 MHHOBAUMOHHOM, COLMOKY/IbTYPHOM
KOHTEKCTe cnocobcTByeT 6u3Hecy, NPaBUTENbCTBY M OOLLECTBEHHbIM OpraHM3aumam B paspaboTke
3 dEKTUBHDBIX CTpATErNMt M Nporpamm AAa NOALEPKKM Pa3BUTMUA YeN0OBEYECKOro KanuTana, obuiectsa,
MOBbIWEHMA KayecTBa XM3HW U obecneyeHua coumanbHOM cnpaseganBocTM. OAHAKo, camoe BarKHoe
3Ha4YeHMe WMeeT MW3y4YeHMe COLMOKY/IbTYPHOrO NOTEeHUMana, OPMEHTUPOBAHHOE B CTOPOHY 3aLmThbI
KY/IbTYPHOI0 pa3Hoo6pasma. ITO BaXKHO A1 COXPAHEHWUS Ky/NbTYPHOTO Hac/ieamsa U co34aHus YCI0BUI Ans
Pa3BUTUA PA3NNYHBIX KYJbTYPHbIX TPASULMIA U NPAKTUK [1].

MHHOBAUMOHHOE pPasBUTME TYPUCTUMYECKUX NPEeAnpUATUI  ABNSETCA  CNOXHLIM  MPOLECcCoM,
Tpebylowmm KOMNAeKCHOro noaxoda. J¢PeKTMBHOE WUCNONb30BaHME YEeNOBEYECKOro  KanuTana,
COUMOKYNbTYPHOrO MOTEHUMANA U MEXKKYNbTYPHON KOMMETEHTHOCTM MO3BONSAET CO343BaTb YHWUKANbHblE
TYPUCTMYECKME NPOAYKTbI U YCAYTU, MPUBAEKATb HOBbIX K/IMEHTOB W MOBbIWATb KOHKYPEHTOCNOCOBHOCTL Ha
MUPOBOM pbiHKe. COUMOKYAbTYPHbIA MOTEHLMaNA — 3TO COBOKYMHOCTb LEHHOCTeM, Tpaauuuii, obblyaes,
3HAHWI, BEPOBAHMWM, A3bIKA M APYIUX 3/1EMEHTOB KY/AbTypbl, KOTOpPble MOIYT ObiTb MCNOb30BaHbI A/A
pa3BuUTUS Typmuama. COLMOKY/IbTYPHbIA MOTEHLMAN MOXKET ObiTb aKTMBHO WCMO/b30BaH A/ Pa3BUTUSA
TYPU3Ma, ec/in OH OTBeYaeT NOTPebHOCTAM U MHTepecam TypucTos [2].

BnieTteHne COUMOKYNbTYPHOIO NOTEHLMANA B CUCTEMY PA3BUTUA TYPMU3Ma NPOABIAETCA B CeAyOLLNX
BMAAX:

— Pa3BuTHUE 3THOTYPM3MA, HaNPUMEP, TYPUCTbI MOTYT MNOCEL,ATb STHUYECKNE AePEeBHU, 3HAKOMMUTLCA C
TPAANLMAMM U 0ObIYasiMKM HApOoA0B, NPOb6OBaTb HALMOHANbHbIE 6At043;

— Pa3BuUTME Ky/IbTYPHOIO TypMU3Ma A/15 NMOCELLEHNA My3€e€eB, TeaTPOB, KOHLEPTOB, decTmBanen.

Typuctmyeckas cdepa OKasblBAET CYLLECTBEHHOE B/IMAHME Ha MNPOABMMKEHME COLMOKYNbTYPHOro
noTeHUMana, B YaCTHOCTM B TAaKMX BOMPOCAX:

— Typuctuyeckana cdepa NPUHOCUT MOSABAEHME HOBbIX LIEHHOCTEW W wnaen, obycnaBamBatowmx
M3MeHeHMe TPAAMULMOHHbIX LLeHHOCTel 0bLecTBa;

— OTAeNbHbIE 31@MEHTbI KY/IbTYpbl CTAHOBATCA KOMMEPLMANN3UPOBAHHLIMU, YTO NPUBOAMT K NoTepe
NoaJ/IMHHOCTY;

— TYpUCTbI UCNO/b3YIOT MHOCTPAHHbIE A3bIKK, YTO MOKET NPUBECTU K BbITECHEHUIO MECTHbIX A3bIKOB.

Typuctuyeckan cdepa — 310 rnobanbHas oTpacab, NO3TOMY NEPCOHaN TYPUCTUYECKUX NpeanpuaTuii
OO/IKEH MMETb BOSMOXKHOCTb 3G HEKTUBHO B3aMMOAENCTBOBATb C TYPUCTAMM U3 Pa3HbIX KyAbTyp.

PaboOTHMKM C BbICOKUM YPOBHEM KOMMETEHTHOCTM W KPEATUBHOTO MbILWIEHUA CMOCOOHDI
reHepupoBaTb HOBble MAEU U Pa3pabaTbiBaTb MHHOBALMOHHbLIE, YHUKA/bHbIE TYPUCTUYECKME MPOAYKTbI U
ycnyru, 6bICTPO afanTMpPOoBaTbCA K UISMEHEHUAM PbIHKA M TEXHOOMMIA, CNOCOHCTBOBATb 06MEHY 3HAHUAMM U
MOESAMMU, UYTO KPWUTUYECKM BaKHO fJ/1A YCNEWHOro BHEAPEHMA WHHOBAUMM U UX OBUNKYLLEN CUIOW.
COLMOKY/IbTYPHDbIA NOTEHUMAN L[O/IKEH Y4YMTbIBaTb W Pa3BMBaTb MENKKY/IbTYPHYIO KOMMETEHTHOCTb
NnepcoHana, YTo ABAAETCA BaXKHbIM AaCNEKTOM A/1A TYPUCTUYECKOM cdepbl, 0COBEHHO B YCOBUAX U3MEHEHUN,
B KOTOPbIX Haxo4uTcA CerogHs Becb MUp. MeXKynbTypHas KOMMETEHTHOCTb MepcoHana NpoaBAseTcs B
CNOCOBHOCTM NOHMMATb M YBaXKaTb PasHble Ky/NbTypbl, a TaKKe 3pPeKTUBHO B3aMMOLENCTBOBATb C II0AbMU
U3 APYrux KynbTyp. B Typuctuyeckon coepe yenoBeyeckuin Kanmtan UrpaeT KAYEBYHO posib B obecneyeHnmn
KOHKYPEHTOCNOCOBHOCTM WM YCTOMYMBOIO PasBUTUA. IKOHOMMYECKUM KPU3IUC MPUBENN K COKPALLEHUIO
WHBECTMLUMIA B pPasBUTME YEeNOBEYECKOro KanuTana, PasBUTUIO WMHHOBALMOHHbLIX uaeil. Bsammocsasb
MEXKKY/IbTYPHON KOMMETEHTHOCTM MEepcoHana M pPa3BUTUA 4YeNOBEYECKOro KanuTana nposBaseTca B
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Ccnepyowmx XapakTepmucTUKax:

— MeXKynbTypHasAs KOMMETEHTHOCTb MO3BOJIAET MEepPCOHaNy YCTaHaBAMBATb 3PPEKTUBHYIO
KOMMYHMKaLMUIO C TYPUCTAaMM PA3HbIX KyAbTyp, YTO Npeanosaraer He TO/IbKO YMEHWE MOHUMATb Apyrue
KY/IbTYPHbIE KOHTEKCTbI, HO MU YMEHUWE OTYET/IMBO N YETKO KOMMYHUKMPOBATb CBOM MbIC/IU U MbICAU;

— Pa3BuTME MEXKY/NbTYPHON KOMMETEHTHOCTM MNepcoHana CcrnocobCTBYET YNYYLEHUIO KayecTBa
obcnyKMBaHMA U yO0BNETBOPEHMUIO NOTPEOHOCTEN TYpUCTOB M3 pasHbIX cTpaH. KOMNEeTeHTHbIN nepcoHan
cnocobeH 6onee appeKTUBHO pearnpoBaTb HA NOTPEOHOCTM M OXKMAAHUA FOCTEN.

BbiBOAbI. YCTAaHOB/IEHO, YTO COLIMOKY/IbTYPHbIM NOTEHLMAN ABAAETCA KNtoYeBbIM GaKTOPOM PasBUTUS
TypuUcTUYecKon cdepbl, BANAA HA CO34aHME YHUKAJbHbIX, MHHOBALUMOHHbIX TYPUCTUYECKUX MPOAYKTOB MU
npuBAEYEHNE HOBbIX K/IMEHTOB. YenoBeyeckMin Kanutan, OCODEHHO C Pa3BUTON  MEXKKY/IbTYpPHOM
KOMMETEHTHOCTbIO, KPUTUUECKM BaXKeH 418 ycrnexa TYpUCTUYECKUX NpeanpusaTuii.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. Hoswukos B.C. UHHOBaumu B Typusme. - M., - 2007.
2. Manaxosa H.H. NHHOBauuu B Typusme u cepsuce. - M., - 2008.
© TypcyHboes M.M., 2026
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YAOK 346.2:336.22
NutenHosa Hatanba NaBnoBHa
MarmcTpaHT 2 Kypca topuanyeckoro ¢akynbTeTa,
AHO BO «UHCTUTYT rocyaapCTBEHHOrO aAMUHUCTPUPOBAHUA»
HayuHblii pykosogutenb: Parumos TenbmaH Cabuposuu
K.t0.H., goueHT, AHO BO «MHCTUTYT rocyaapCTBEHHOIO aAMUHUCTPUPOBAHNAR

MEXAHMU3MbI PEFYIMPOBAHUA AEATENbHOCTM CAMO3AHATbIX U UHAUBUAYA/IbHbBIX
NPEANPUHUMATENEN B POCCUMCKOWN ®EAEPALIUN: CPABHUTE/IbHO-NPABOBOM AHANU3

AHHOTauuA

B [aHHOM HayyHOl CcTaTbe aBTOP MPOBOAMT CPaBHWUTE/IbHO-NPABOBOM aHa/IM3  MEXAHM3MOB
peryniMpoBaHuA AeATeNIbHOCTM CaMO3aHATbIX TpaXdaH W  WHAUMBUAYAJ/IbHbIX MNpeanpuHMmaTenein B
Poccuiickon ®epepaumn. PaccmaTtpuBaloTca  HasloroBble, aAMMHUCTPATUBHO, COLMAJIbHO-CTPAxoBble,
KOHTPO/IbHO-HaA30pHbIE MEXaHM3Mbl, B TOM 4YUCAE, OPULMYECKAA OTBETCTBEHHOCTb AAHHbLIX CyObeKTOB
rparkaaHckoro obopoTta. Ha ocHoBe AelCTBYHOLWEro FpaXKAaHCKOro, HanoroBoro M agMWHUCTPATUBHOIO
33aKOHOAATENLCTBA BbIABAAKTCA NPUHLMMNNANbHBIE PA3NMYNA B YPOBHAX PErynaTMBHOM Harpysku, obbéme
rocyapCTBEHHbIX rAapaHTUIA U UX NPaABOBOTO CTaTyca.

Kniouesble cnosa:
CaMO3aHATbIN rpaXKaaHWH, MHOMBUAYANbHbIN NpeanpUHUMaTE b, HAIOT Ha NPOGECCUOHabHbIN 40X04,
rocy4apcTBeHHan perucTpauma, opnamyeckas oTBETCTBEHHOCTD.

Litvinova Natalia Pavlovna

2-nd year graduate student,

Autonomous Non-Profit Organization of Higher Education "Institute of Public Administration"
Scientific supervisor: Ragimov Telman Sabirovich,

candidate of legal sciences, associate professor, Autonomous Non-Profit Organization of Higher
Education "Institute of Public Administration"

Abstract

In this research article, the author conducts a comparative legal analysis of the regulatory mechanisms
for self-employed individuals and individual entrepreneurs in the Russian Federation. Tax, administrative
registration, social insurance, and regulatory mechanisms, as well as those related to legal liability, are
examined. Based on current civil, tax, and administrative legislation, fundamental differences in the levels of
regulatory burden, the scope of state guarantees, and the degree of status formalization are identified.

Keywords:
self-employed citizen, individual entrepreneur, professional income tax, state registration, legal liability.

MpeanpuHMMaTeNnbCcKas AeATeNbHOCTb ¢u3MYecknx auy, B Poccuitickon Pepepaumm  Tpebyet
pPeryanpoBaHma CO CTOPOHbI FOCYAAPCTBA TaK ¥Ke, KaK U AeATeIbHOCTb IopUANYECKUIN AL, cornacHo cT. 23 TK
P® [1]. MpaBoBoe perynMpoBaHWe NpeacTaBaseT u3 ceba eanHy0 CUCTEMY MEXaHM3MOB, OXBATbIBAOLLYHO
BECb CMEKTP OT JlerajiMsaumm craTyca A0 NPUMEHEHMA Mep OTBETCTBEHHOCTM. B HacToAwMiA MOMEHT
3aKOHOAATENbCTBO MNpeasiaraeT ABa OCHOBHbIX JIerasibHbiX pPeXumMa gaa BeAeHMA CaMOCTOATEIbHOM
OEeATEeNbHOCTU TpakKaaH: CTaTyC UHAMBMAYANbHOIO npegnpuHumatens (ganee UM) n ctaTyc camo3aHATOro
(manee C3), KOTOpPbLIA NPUMEHAET CNeumanbHbIi HAaNOrOBbIN pexum «Hanor Ha NpodeccroHanbHbI AoXoa4»
(nanee HOA).
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HecmoTpa Ha TO, YTO 3TU CTaTyCbl Ha 3aKOHHbIX OCHOBaHMAX MNO3BONAIOT GU3NUYECKOMY NINLY NOoyYaTb
[0X04, OT OKa3aHWA YCAYr, BbINOAHEHWA pPaboT MAM MPOAaXKM TOBapOB COBCTBEHHOro NPOW3BOACTBA,
MeXaHW3Mbl PeryiMpoBaHua UX AeATeNbHOCTU HOCAT NPUHLMNMANbHO pasHyo npupoay, 061aaatoT pasHoi
cTeneHblo opmanmsaumn U PerynsTUBHYIO Harpysky. B cBA3M C NpoAo/KaloWMMCs  pacluMpeHnem
akcnepumeHTta no HMA, poctom umcna C3 M COOTBETCTBEHHO HEOBXOAMMOCTbIO pasrpaHuMyeHusa cohep
npumeHeHna asyx cratycos (MM u C3) oTmevaeTcs HeAOCTaTOYHOCTb HayyHOU NPopaboTKON cUCTeMbl
PEerynATUBHbIX MHCTPYMEHTOB B OTHOLLIEHMM CamMOo3aHATbIX. YTobbl NpopaboTaTth AaHHYO Npobnemy B cTaTbe
NPUBOAMUTCA CPaBHUTENbHO-NPABOBOM aHaAU3 K/OYEBbIX MEXaHW3MOB PeryiMpoBaHuA AeATe/IbHOCTU
CaMO3aHATbIX U UHAUBUAYaNbHbIX NpeanpuHuMaTeneil. B xoge aHanusa byayT BbisiBAeHbl Kak obLme, Tak U
OT/INYMTENIbHbIE YepT KaxKAoro craTyca, a TakXe OyaeT fAaHa aBTOPCKasa oueHKa 3P¢PeKTUBHOCTU U
cbanaHCMpPOBaHHOCTU CYLLECTBYIOLLMX MEXaHWU3MOB peryinpoBaHua.

B wWMpPOKOM cMbicne NoA MexaHU3MOM MNPaBOBOr0 pPeryivpoBaHus npeanpuHUMaTENbCKOM
LEeATeNbHOCTU MOHUMAETCA COBOKYMNHOCTb HOPMATUBHbBIX, MHCTUTYLMOHANbHbIX U NPOLEeaypPHbIX CPeacTs, C
NMOMOLLbIO KOTOPbIX FOCYAAapCTBO YCTaHaB/NMBAET YCA0BUA OCYLLECTBAEHUA AeAaTenbHOCTH, obecneumsaeT
3aLLUUTY NYBJNYHbBIX MHTEPECOB U MHTEPECOB TPETbUX NNLL,.

Ecnv roBopuTb O GM3MYECKMX /MLAX, KOTOpble BeAyT CaMOCTOATE/IbHYI0 3KOHOMMUYECKYHo
0eATeNbHOCTb, TO NOAO6HbLIN MexaHM3M BKAOYaeT B ceba creaylolme 31eMeHTbl: fieraansalmoHHble
(peructpauma namM noctaHoBKa Ha Y4€T) [6], Hanorosble (pPeKMMbl, CTaBKM, OTYETHOCTb, KOHTpPOAb) [2],
aAMUHUCTPATUBHO-TEXHUYECKME  (KOHTPO/IbHO-KaccoBaa TexXHMKa, JIMLEH3NpoBaHUe, paspelleHus),
coumanbHble (06a3aTenbHoe U 406POBONAbHOE CTPAXOBaHUE) U MeXaHM3Mbl onpeaeneHns OTBETCTBEHHOCTH
(apMUHKUCTPaTUBHAA, HAIOTOBAsA, Yro/IOBHas, FpaXKAaHCKO-NpaBoBas).
nn

XO3ANCTBYIOWEro Cy6bekTa, Npolealero rocyAapCTBEHHYIO PErMCTPaUMIo M BK/OYEHHOMO B cCUCTEMY

MexaHn3m  perynMpoBaHuA  [eATe/IbHOCTU OCHOBaH HA KOHUENuMW MOJIHOLEHHOro
obLero npegnpPMHUMATENBCKOTO PEeryinpoBaHma. B ciyyae ¢ caMo3aHATbIM FparkaAaHMHOM, NPUMEHSOLWMM
HMJ, Ha 3aKoHoAaTeNbHOM YpPOBHE Obll CO34aH YNPOLLEHHbLIA, MOXHO CKas3aTb «NErKMIA», MexaHM3M C
MUWUHMMaNbHbIMWU HayalbHbIMWU TPEHOBaAHUAMMU U PafMKabHO CHUMKEHHOM agMUHUCTPATUBHOW HarpysKo,
YTO OTPAXKAET IKCMNEPMMEHTANIbHYIO NPUPOAY AAHHOIO PEXMMA, KOTOPaA «KNOOLWWPAET» rpaXKaaH NPUHATb 3TOT
CTaTyC W Ha4yaTb NpeANpPUHUMATENbCKYIO AeATE/IbHOCTD.

Mpexae BCEro CTOMT HayaTb C HAZIOTOBOrO 3/1eMeHTa MexaHU3Ma perynnposaHusa. OH Hanbonee YETKO

pasrpaHuymnsaet noHaTna UM wn C3.

SNeMeHT MexaHU3ma

WHAMBMAYabHbIV NpegnpuHnUmaTesb

Camo3saHaTtbit (HNAO)

OcHoBaHue
BO3HWKHOBEHMUA
cTaTyca

Ob6s3aTenbHas rocyaapcTBeHHas perncrpaums B
EFPUN (cT. 23 TK PO, ®3 No 129-d3) [5]

[o6poBoibHAA MOCTaHOBKa Ha Yy4yéT uepes
npunoxeHune «Moit Hanor» (cT. 4 3 Ne 422-93)

(6]

NMpumeHaemble
HaN0roBble PEXUMbI

OCHO, YCH, NCH, ECXH n Bo3moOKeH nepexos Ha
HMA npu cobntogeHnn orpaHuyeHni

UckntoumtenbHo HMNA

Hanorosble cTaBKku

3aBMCAT OT pexkmma: 6% (no YCH «goxoabi») n 15%
(«poxoabl MUHYC pacxoabl»), 13% (OCHO) u ap. [2]

4% npu pacyértax ¢ dpusnyeckumm anuamm, 6% —
c opraHusaumamm n UM

CTpaxoBble B3HOCbI «3a
cebar»

0b6s3aTenbHbl, PUKCUPOBAHHDBIN MNATEXK EKETOAHO
(8 2024 r. — 49 500 py6. + 1% c aoxoaa > 300 TbiC.
py6.)

He ynnaumsatotca

HanoroBaA oTYETHOCTb

ExerogHble peknapauum (no  YCH, OCHO),

OTYETHOCTb NO CTPaxoBbiMm B3HOCam

OTcytcTByeT, BCe ueku dopmupyoTca B
npuUAoXKeHUn asTomatuyecku [8, C. 7312]

Hanorosbii y4ér

KHura yuéta goxomos u pacxogos (YCH, MCH)

ABTOMaTU3MPOBaHHbLIA  Y4ET  OOX040B B
npunoxerHun «Moit Hanor»

KoHTponbHO-KaccoBas
TEeXHUKa

E€ npuobpeTeHne 06a3aTeNbHO (3a UCKNOYeHEeM
OTAENbHbIX BUAOB AeATENbHOCTH)

He npumeHsetca, ¢yHKuma KKT BosnoxkeHa Ha
cneunanbHoOe NpUNoKeHue

Hanorosbli BblueT

MpeaycmMoOTpeH B pPamKax OTAE/bHbIX PEKUMOB
(YCH, NCH)

MNpepocTtaBneH epuHopasosbii BbiveT 10 000
py6. (cT. 10 ®3 Ne 422-d3)

CocraBneHo dBTOpPOM
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CornacHo AaHHbIM NpuBeAEHHOM Tabnuubl HarNaAHO BMAHO, YTO HasOroBblA MmexaHusm ans UM
ABNIAETCA MHOFOBAaPUAHTHbLIM, M OTTOrO MOFYT BO3HMKATb TPYAHOCTU AN1A NpeAnpuHMMaTeNsa B COCTaB/eHUN
Tpebyemon OTYETHOCTM B COOTBETCTBUK C NpaBuaamu. BeposaTHo, Bce npoueaypbl MOryT 3aTpeboBaTb Halim
byxranTtepa, YTo NOB/EYET AONONHUTENIbHbIE Pacxobl. B To e Bpemsa, ANA CAaMO3aHATOro BCE MaKCMMaibHO
YNPOLLEHO M aBTOMATU3MPOBAHO, YTO NO3BOJIAET HayaTb AeATe/IbHOCTb 6e3 npeaBapuUTeIbHON KOHCYAbTaLMm
U U3NULWHKNX TpaT. OIHAKO, 3Ta AeATENbHOCTb XXECTKO orpaHnyeHa no goxoaam (2,4 mnH pyb. s roa [9, c. 239])
M BUAAM OeATe/IbHOCTH.

[danee Mbl paccMOTPUM pPasInuMA B aAMWHUCTPATMBHO-MPABOBbLIX MexaHM3max. [aHHaa rpynna
onpeaenaet AoNyCTUMble rPaHULbl AeATENIbHOCTU MHAMBUAYANAbHOIO NpPeanpPUHMMATENS U CAMO3aHATOrO C

HM/, a TakXe cTeneHb rocy4apCcTBEHHOIO BMeLIaTe/IbCTBA B €€ OCyLeCcTBAEHUE.

S/1eMeHT MexaHM3ma

WHAMBMAYaNbHbIV NpegnpuHnumaTenb

Camo3zaHaTtbi (HNA)

PerncrpaumoHHble
npoueaypbl

Mogaya 3aABNEHUNA B PETUCTPUPYIOLLMIA
opraH, BHeceHue ceegeHuin B EFPUM,
noay4YeHue CBUAETENbCTBA (IMCT 3anmcK)

(5]

YcTaHOBKa MOBUIBHOTO NPUIONKEHWSA, 3aN0NHEHNE
AHKEeTbl, CKAaHMPOBAHME NaCNopPTa; PErMCTPaLLUA B
pexmMme oHNalH

JInueHsmpoBaHue un
paspelueHun

0653aHO Noy4aTb IMLEH3NMN Ha
COOTBETCTBYIOLLME BUbI ALATENbHOCTU
(meamumHckasn, obpasoBaTenbHasa 1 ap.)

Buabl feATeNbHOCTH, TpebyloLme NMLEH3UI, He
[ONYCKaTCA 414 CaMO3aHATbIX (NpAMoi 3anpeT B cT. 4
®3 Ne 422-03) [6]

OrpaHu4yeHuns no
BMAAM AEeATeNIbHOCTU

MpaKTnyeckn oTCyTCTBYIOT, 32
VCKNOYEHNEM NPAMO 3anpeLLEHHbIX
3aKoHOMm ansa U

YKEcTKMI NnepeyeHb 3aNpeToB: Nepenpoaaka ToBapos,
NoZaKuM3Hble ToBapbl, L06bIYa NONE3HbIX MCKOMAEMBIX,
nocpeaHUYecTBo 1 Ap.

Halim paboTHMKOB

Pa3pelléH no TpyaosbIM A0roBopam, C
cobnogeHnem Tpya0Boro
33aKOHOAATENbCTBA

3anpeLLéH; AoNYCKaloTCA TONBKO MPaKAaHCKO-NPaBoBble
forosopsbl (FMX) ¢ ucnonHUTENs MU

TeppuTtopuanbHble
orpaHuyeHusa

OTCYTCTBYIOT, AEATENbHOCTb BO3MOMKHA Ha
BCei Tepputopun PO

[eatenbHoCTb orpaHunyeHa cybbektamu PO,
y4yacTByHOLWMMM B 3KcnepumeHTe no HMJ, [6]

KoHTpo/b 1 Hagzop

MnaHoBble 1 BHEMNNAHOBbIE MPOBEPKMU
(Hanorosble, TpyAOBbIE,
PocnoTpebHaa3op, noxapHbI HaA30p U
ap.)

MpenMmyLLEecTBEHHO aBTOMATU3MPOBAHHBIN HANI0TOBbIN
KOHTPO/Ib Yepes aHa/IN3 YEKOB; MHble BUAbI HaA30pa
MOTYT NPUMEHATLCA He bonee Yem Kak K dusnyeckomy
nnuy

CocraBneHo adBTOpPOM

M3 npeacTaBneHHbIX AaHHbIX CNEAYET, YTO aAMMHUCTPATUBHbIN MexaHu3m ans UIM ctpouTtcsa Ha 6asoBom
NPUHLMNE rPa*KAaHCKOro MpaBa «paspelleHo BCE, 4To He 3anpeleHo» [1], HO npeanonaraeT aKTWMBHbIN
roCY4apPCTBEHHbIN KOHTPO/b. [15 CAMO3aHATbIX e Ha06oPOoT NponMcaHbl YETKME PAMKU: CMIUCOK A03BONEHHbIX
BWOOB OEATE/NIbHOCTU, TEPPUTOPUA/bHbIE OrpaHMyeHus. OAHAKO B TO Ke BPEMA KOHTPOJAb MMHUMW3NPOBAH
aBTOMaTM3MPOBAHHOM NPOBEPKOI YEKOB M COCPEAOTOUEH B OCHOBHOM Ha HasloroBoi coepe.

Tenepb PaccMOTPUM COLIMANbHO-CTPAXOBble MEXaHW3Mbl NPaBOBOro perynnposaHuna. O6blMHO BONpOC
COLMANbHOrO CTPaxoBaHUA PaboTHMKA NEKUT HA Naedvax paboTtodaTtens, NosTOMY O4YeHb BaXKHbIM acrMeKToM B
npeAnpPUHNMATENbCKON AeATENbHOCTM KaK UM, Tak C3 aBnaeTcsa YETKOE NOHMMaHWe HeoBXoaNMbIX AENCTBUIA.

SnemeHT NHAMBUAYanbHbIA NpeanpuHUMaTeNb Camo3saHaATbIn (HMA)
MexaHn3ma
MNeHcroHHOEe CTpaxoBble B3HOCbI HA 0b6A3aTenbHOe B3Hocbl He yniaumBatoTcs, cTax He popmumpyeTcs;
obecneyeHve NEeHCMOHHOE CTPaxoBaHMe YN/IaunBatoTCs, NeHCMOHHbIe NpaBa He nNpuobpeTatoTca
nepuozbl BKIOYAKOTCA B CTPAXOBOM CTaX
MepguumnHckoe B3Hocbl Ha OMC ynnauymBatoTcs, rapaHTMPOBaHO B3Hocbl Ha OMC He ynnaumBatoTca; MeaNLMHCKanA
CTpaxoBaHue becniaTtHoe oKasaHMe MeaUUMHCKON NOMOLLM nomoLb AOCTYNHa B pamkax 6a3oBoi nporpammbi
OMC Kak HepaboTatolemy rpaxkaaHuHy (3a cuér
6104KeTHbIX TPaHCchepToB)
CoumanbHoe MpaBo Ha nocobus (no BpemeHHoM JocTyn K nocobuam oTcyTCTBYET, 3@ UCK/OYEHUEM
CTpaxoBaHue HeTpyaocnocobHocTH, 6epeMeHHOCTH 1 poaam) cnyvyas Ao06pPOBOILHOIO BCTYN/EHUA B
BO3HMKaeT Npu Jo6poBO/bHOM ynaaTe B3HOCOB B | NPABOOTHOLWEHWUA MO 06s83aTeIbHOMY COLMANbHOMY
CoP [7] CTpaxoBaHUio
TpyaoBoW cTax YyntbiBaeTca Npu yCNOBMM yNiaTbl BBHOCOB He yunTbiBaeTca

CoctaBneHo aBTOpPOM
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NTaK, couManbHO-CTPAaxoBON MeXaHW3M AN UHAMBWAYA/NbHOrO npeanpuHumatens basmpyetca Ha
npuHumMne oba3aTenbHOCTU yNAaTbl B3HOCOB C MOMEHTA PErncTpaumm M He 3aBMCUT OT daKTa nonyyeHus
poxoaa. Takum o6pa3om OH perynsipHoO cam HanpaeaseT HeobxoaMmble CyMMbI B CYET ByayLien neHcuu. na
CaMO3aHATbIX 3aKOHOAATE/Ib M3HAYabHO UCKOUM/ 0653aTe/IbHbIE NJ1aTeX M, YTO PaCCMaTPMBAETCS KaK odHa
13 rnaBHbIX NbroT. OAHAKO B TO *Ke Bpems 3Ta Mmepa BeAET K BOSHUKHOBEHMUIO «CEPOI 30HbI» B COLMANbHON
3awmTe, Beab 6e3 yyéta cTaxka pabotbl n 6e3 ynnaTbl Heobxoaumblx B3HocoB ¢ CoumanbHbl doHA Poccum
rpa)k4aHWH B KOHLE CBOei TpyaoBOM AeATe/IbHOCTM MOMKET He MNoayuYnTb Heobxoaumoin ¢uHaHcoBOM
noAAepPXKN OT rocyaapcTea.

Mepexogum K 3aKAOUMTENIbHOMY acCMeKTy HaWero CPaBHUTENbHOIO aHa/iu3a: K MexaHuM3mam
OPUANYECKON OTBETCTBEHHOCTU, BblABUIaeMbIM MO OTHoWeHUto K UM un C3.

dNeMeHT MexaHu3ma NHAanBUAYanbHbIV NpeanpuHUMaTesb Camo3saHaTtbit (HNA)
AAMUHUCTPATUBHaA Kak ans fonKHOCTHOro nua (ecnu uHoe He Kak ¢um3unyeckoe nmuo (0bwmit cybbekT); pasmepbl
OTBETCTBEHHOCTb YCTaHOBNEHO), NO3TOMY CYMMbI WITPadoB Bbiwe | WTPadoB, KaK NPaBUIO, HUXKE
(3]
Hanorosas 3a HapyLeHuA No BCeMy CNEKTPY HAJI0roBbIX ToNbKo 3a HapyLwweHus, cBA3aHHble ¢ HNA, (cT.
OTBETCTBEHHOCTb 0653aTeNbCTB (Heynaata Haloros, 129.13, 129.14 HK P®): HenpeacTaBneHMe Yeka,
HenpeacTaBneHWe AeKNapaumii, HapyLweHnn 3aHMXKeHWe goxoaa (2]
npasua y4éta) [2]
YronosHasa Mo cT. 171 YK PO (He3akoHHOE Mo cT. 198 YK P® (yKNnoHeHue oT ynaaTbl Ha/Ioros U
OTBETCTBEHHOCTb npeanpuMHUMaTensCTeo), cT. 198 YK PO (nnun) cbopos dusmnyeckoro nnua) [4]
(yknoHeHue ot ynnatbl Hanoros) [4]
lpaxaaHcKan Bcem npuHagnexawmnm umywectesom (cT. 24 TK | AHaNOrMUYHO — BCEM MMYLLLECTBOM, HO Npoueaypa
OTBETCTBEHHOCTb P®), BKAtOYAA cnyyam NnpuBReyYeHUn K H6aHKpoTCcTBa PU3MUECKOro INLLA He CBA3aHa C
cybcuamapHom OTBETCTBEHHOCTU B Aef1ax O npeanpuHMMaTENIbCKUM CTaTyCOM
6aHkportcTae [1]
MNoTepsA cTaTtyca Mo 3anaBneHMIO B perncTpupyowWwmii opraH iMbo | ABToMaTUYECKM NPU NPEBbIEHUN TIMMUTA A0X04A
B cyaebHom nopsake (6aHKPOTCTBO, WY HapyLEHUWN UHbIX YCNOBWUI; NPaBo Ha
NPUHYAUTENBHOE UCKNIOYEHME) NOBTOPHbIV Nepexos BO3HWKAET TONbKO nocne
YCTPaHEeHUs HapyLleHWui [6]

CoctaBneHo aBTopom

N3 npuBeaéHHbIX AaHHbIX TabAuubl CTAHOBUTCA  MOHATHO, 4YTO OTBETCTBEHHOCTb WM
anoodepeHLMpoBaHa 3a CYET NPU3HAHMA €ro AO/MKHOCTHbIM AMUOM. Y CaMO3aHATOrO rparkaaHWHa
OTBETCTBEHHOCTb MAKCMMaNnbHO cHNMMKEHA C OTBETCTBEHHOCTbIO 06bIMHOIO GU3NYECKOro NLA, YTO MOXKET
nos/sieYyb 3a cob6OM POCT PUCKa ANA KOHTPAreHToB, He UMetoLWMX 3PPEKTUBHBIX MEXAHU3MOB B3bICKaHUA C
Hef06pOCOBECTHOrO NpegnpuMHMMaTens B ctatyce C3.

MoaBoasa WTOrM, MOMKEM YTBEPXKAaTb, YTO CPABHUTE/IbHbIA aHa/IN3 MEXaHW3MOB MNPaBOBOrO
peryinpoBaHnA AeATe/IbHOCTM CaMO3aHATbIX U UHAMBMAYA/bHbIX MNpeanpuHUMaTeNneil AeMOHCTpUpyert
aCMMMETPUIO, CO3HATEe/IbHO  3a/I0KEHHYKD  3aKoHogaTenem. WHAMBMAyanbHbIA  NpeanpuHUMaTeNb
OYHKUMOHMPYET B paMKax K/aacCMYecKon cuctembl C NOAHOGOPMATHBIMW MHCTUTYTaMMU PerucTpauum,
HaNoOroobNOKeHUA, COLMANBbHOIO CTPAaxXOBaHWA W OTBETCTBEHHOCTM, UTO COOTBETCTBYET €ro poau
CTabunbHOro M MaclTabupyemoro Xo3AncTByloWero cybbekTa, B TO Ke BpPemMa BCE 3TU MEXaHWU3MbI
NO3BOAAOT rOCYAapPCTBY MOJHOLLEHHO PEryiMpoBaTh ero AeATe/bHOCTb.

[na caMo3aHATOro co3faH CrneuuanbHbli, 3KCMEPUMEHTasIbHbIA  MEXaHW3M, OCHOBaHHbIA Ha
npuHUMNax AobpoBONLHOCTM WM  [OO6POCOBECTHOCTUM TrpaAaH M aBTOMATU3aLMM W MUHUMAIBHOWM
pPerynAaTMBHOM HarpysKM CO CTOPOHbI rocyZapctsa. 3To no3sonser 3PpPeKTMBHO pelaTb 3afadvy BbiBOAA
[0x0008 U3 HeOPMabHOrO CEKTOPA, HO OAHOBPEMEHHO NOPOXKAAET ANCOANAHC M «Cepble 30HbIY, Npexae
Bcero B cpepe coumanbHOM 3alLmTbl U KOHTPOAA 33 COBNOAEHMEM YCTAHOBAEHHbIX OTPaHUYEHUA.

B uenom, MexaHU3M peryiMpoBaHWA CaMO3aHATbIX MNpeacTaBaseT coboi 3aKOHOMEPHbIN 3Tan
3BONOLMM NPaBOBbIX GOPM MUKPODOM3HECA, KOTOPbLIN TPebyeT AanbHenwen AopaboTKK, rae B ocHoBe byaeT
nexaTb cobntogeHne 6anaHca Ny6ANYHbIX M YaCTHbIX NHTEPECOB.
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Abstract
This article evaluates the global prestige, biological uniqueness, and cultural significance of the Akhal-
Teke horse breed within modern equestrian science and regional architectural design. Renowned for its
distinctive metallic coat sheen, exceptional endurance capabilities, and unique structural conformation, the
Akhal-Teke represents a vital genetic and cultural masterpiece. This paper examines the historical and
physiological attributes that allow the breed to survive in extreme desert environments while maintaining
exceptional speed and agility. Furthermore, it explores how the international renown of these horses
influences contemporary urban planning and monumental architecture, particularly through the design of
symbolic landmarks and public spaces. The article also addresses the modern veterinary and training
frameworks deployed to preserve this elite equine lineage. The paper concludes that continuing to promote
the legacy of the Akhal-Teke through international competitions and sustainable architectural integrations is
essential for driving regional pride, expanding global equestrian tourism, and preserving biodiversity.
Keywords:
Akhal-Teke Horse, Equine Genetics, Cultural Architecture, Precision Training, Global Equestrian Heritage.

Introduction

The global legacy and renown of the Akhal-Teke horse breed represent one of the most prominent
chapters in international equestrian history and cultural heritage. Originating from arid desert oases, these
horses have been bred for thousands of years under demanding environmental conditions, resulting in an
elite equine lineage characterized by unmatched physical stamina, intelligence, and anatomical elegance.
Today, the fame of these magnificent animals spreads across the globe, capturing the admiration of
international breeders, sports enthusiasts, and cultural historians alike.

Beyond their historical role as elite cavalry and transport assets, Akhal-Teke horses operate as primary
symbols of national identity, technological progress, and artistic inspiration. The modern agricultural and
sporting sectors treat this breed as a crown jewel, integrating advanced veterinary care and precision training
models to maximize performance in international dressage and showjumping arenas. This article analyzes
the multi-dimensional impact of the Akhal-Teke's global fame, exploring its biological uniqueness, its
influence on modern architecture, and the frameworks established to secure its future.

Main Part: Phenotypic Dominance, Desert Adaptation, and Global Architectural Symbols

Biological Distinctiveness and Physiological Adaptations

The primary foundation of the Akhal-Teke's global renown lies in its highly specialized biological
attributes and distinct physical appearance. The breed possesses a unique hair structure where the core
medulla is exceptionally thin or entirely absent, allowing light to pass directly through the hair shaft and
reflect off the outer cortex. This microscopic configuration generates the famous metallic golden, silver, and
bronze glints that distinguish the breed from all other equine categories.

Physiologically, the Akhal-Teke features a deep chest, elongated neck, clean joints, and dense bone
structure, which provide superior heat dissipation and high energy efficiency during long-distance travel.
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These anatomical traits developed through centuries of natural selection in harsh sandy deserts, where the
horse had to endure extreme heat fluctuations while consuming minimal water rations. By maintaining an
exceptional feed conversion ratio and remarkable physical flexibility, the Akhal-Teke easily adapts to modern
international sports complexes, delivering high-speed performance under diverse stress conditions.

Architectural Manifestations and Urban Design Integrations

The rising global prestige of the Akhal-Teke horse has exerted a profound influence on modern urban
planning, landmark construction, and contemporary monument design. Major administrative centers and
newly engineered smart cities increasingly incorporate equine imagery into their physical landscapes to
symbolize velocity, grace, and cultural continuity. Architectural teams design massive public squares,
fountains, and highway intersections centered around monumental golden sculptures of the breed.

A prominent example of this architectural trend includes the integration of horseshoe-shaped public
structures, or monolithic arches, that merge traditional national symbols with industrial engineering
elements. These structural installations feature sweeping parametric curves that mimic the flowing
movement of a running horse, creating highly scannable and iconic urban focal points. Utilizing these horse-
inspired designs elevates civic aesthetic values, attracts international tourism, and serves as a permanent
architectural tribute to the breed's expanding global influence.

To sustain the competitive dominance of the Akhal-Teke on the global stage, modern equestrian
complexes implement precision-guided training regimens and rigorous biosecurity protocols. Specialized
training facilities monitor every horse using digital biometric sensors and continuous heart-rate trackers to
balance physical stress with optimal rest intervals. This data-driven coaching ensures uniform muscle growth,
prevents premature joint wear, and sharpens the horse's natural jumping agility.

Concurrently, veterinary-sanitary teams maintain high security barriers to insulate these elite
bloodlines from infectious equine diseases. All feeding rations undergo strict laboratory testing to verify
mineral balances and eliminate chemical contaminants that could affect metabolic throughput. Breeding
programs deploy computerized genomic mapping to select superior traits, preventing inbreeding depression
and ensuring that future generations maintain the physical durability necessary to pass strict international
sports inspections.

The expanding international reputation of the Akhal-Teke serves as a highly effective catalyst for rural
economic diversification, foreign investments, and specialized tourism growth. Global equestrian
enthusiasts, elite breeders, and international sports scouts travel to regional horse breeding centers annually
to attend auctions, beauty pageants, and racing festivals. This consistent visitor flow generates substantial
revenue for local transport, hospitality, and handicraft sectors.

Furthermore, commercial investments in world-class equestrian academies, veterinary research
facilities, and state-of-the-art stables create stable, technology-driven careers for the local workforce. Young
generations can pursue lucrative professions as professional riders, automated farm managers, equine
nutritionists, and international logistics coordinators. This financial infrastructure transforms traditional
horse breeding into a highly competitive, self-sustaining industrial asset that boosts the regional gross
product and strengthens international economic partnerships.

Conclusion

The global glory of the Akhal-Teke horse represents an absolute triumph of biological preservation,
cultural dedication, and modern technological integration. Through the parallel implementation of advanced
genomic profiling, precision biometric training, and strict veterinary biosecurity, the equestrian sector
successfully safeguards the elite performance and physical purity of this historic lineage. The deep influence
of these horses on modern smart city architecture and public monument designs showcases a harmonious
blend of cultural heritage and innovative urban engineering. Additionally, the industrialization of equestrian
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sports and international auctions drives socio-economic growth in rural regions, upgrading the local
workforce and stimulating long-term tourism infrastructure. As international standards for animal sports rise
and global cultural exchanges expand, continuing to invest in state-of-the-art equestrian academies, scientific
research, and global promotions will remain critical for advancing national food sovereignty, maximizing
cultural export value, and celebrating this legendary equine masterpiece worldwide.
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BbukynoBa AHrennHa 3pHeCcToBHa
Poccuitckan akafemma KUBonucu, BasHUA 1 3oa4ectsa Mnbu MnasyHoBsa
r. Mocksa, Poccuiickaa degepauns

BUBNENCKUE CHOMKETbI B POCMUCU BEEPHbIX SKPAHOB XVIII BEKA

AHHOTauuA

CtaTb NOCBALLEHA MA/IOU3y4YEHHOMY aACMEeKTy AEKOPATUBHO-MPUKAALHOIO WMCKYCCTBAa — BeEEpPHbIM
3KpaHam C pocnucaAmMn Ha bubnelicknin croxkeT 1730-1780-x roaoB M3 POCCUACKUX My3erHbIX CObpaHuii.
Llenbto paboTbl ABNsSETCA onpeseneHne MKOHOrpadrUUYecKmMx 1 KOMNO3MLMOHHbIX 0COOEHHOCTEN B adanTaumm
cueH n3 Betxoro n Hosoro 3aBeTa K ¢popme Beepa. [lnA AOCTUMKEHUA MOCTAaBAEHHOM LM NpUMeHacA
KOMMNAEKC MEeTOAO0B, BKAYalWMiN B ceba uKoHorpadpuueckmii. n  GopmanbHO-CTUIUCTUYECKMIA. B
Nccne0BaHUM BbIIBAEHbI ABa OCHOBHbIX TUMA KOMMO3MUMOHHOMO NOCTPOEHMUA, COOTBETCTBYIOLME CTUAAM
6apOKKO M Knaccuumam, — n3obpaxkeHne Ha BCel NN0CKOCTU 3KPaHa M CUEeHa, pa3aesieHHan Ha TpU KapTyLwa.
Bbibop BUONENCKMX CHOKETOB OTBEYA/ BKYCY OTEYECTBEHHbIX 3aKa3YMKOB, YTO NPEBPALLLA/IO Beep He TOIbKO
B aKceccyap, HO M B HOCUTENb HAa3UAATeIbHOro CMbICAa.

Kniouesble cnosa:
Beep, 3KpaH, bnbnenckne CloXKeTbl, MKOHOrpadua, KOMNos3numa, 6apPOKKO, KNACCULMU3IM.

Bikulova Angelina E.
The Russian Academy of painting, sculpture and architecture of Ilya Glasunov
Moscow, Russia
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BIBLICAL SCENES IN THE PAINTINGS OF FAN LEAVES OF XVIII CENTURY

Abstract
The article is devoted to a little-studied aspect of decorative and applied art —fan leaves with paintings
on the biblical story of the 1730s-1780s from Russian museum collections. The aim of the work is to identify
iconographic and compositional features in adapting scenes from the Old and New Testaments to the shape
of a fan. To achieve this goal, a set of methods was used, including iconographic and formal stylistic ones.
The study revealed two main types of compositional construction corresponding to the Baroque and
Classicism styles —an image on the entire plane of the screen and a scene divided into three cartouches. The
choice of biblical subjects corresponded to the taste of domestic customers, which turned the fan not only
into an accessory, but also into a carrier of edifying meaning.
Keywords
fan, screen, biblical subjects, iconography, composition, Baroque, classicism.

NccnepoBaHWe NOCBALLEHO HAXOAAWMMCS B PYCCKMX My3erHbIX cObpaHuax Beepam ¢ BUbnenckumu
ctoxketammn 1730-1780-x rogos 13 FonnaHamu, Utanum, dpaHumm u Poccumn. B paboTte paccmatpuBatoTcs
Hanbosiee nonynapHbie GUBECKME CIOXKETbI U METObI UX aAanTauMn K BEEPHbIM SKpaHam B COOTBETCTBUM
C CTUINCTUYECKMMM OCOBEHHOCTAMM 3MOX BAPOKKO M KAaccuumam. ITOT acnekT MCCAefoBaHUA BEEPHbIX
3KPaHOB CPABHUTENbHO Mano M3yyeH. bosblioe 3HayeHMe AAA U3y4YeHWUA BEEpPOB MMEIT KaTanoru
lfocygapcTBEHHOrO dpMuTarka M myses-ycagbbbl OcTtaHKkMHO [2,5]. MKoHorpaduyeckme pasButue CLEHbI
PeBekku 1 Eneasapa nogpobHo paccmatpusaetca B cTaTbe HO.U. ApyTioHAH [1], YTO NO3BOASIET YTOYHUTD
KOMMNO3ULMOHHOE pelLleHne aBTopa Ha BEEPHOM 3KpaHe.

B nepsoii nonosuHe XVIII BeKa Ana pocnucy sKkpaHoB BbIBUPAUCh Te XKe CHOXKETbI, YTO U B CTAHKOBOM
KUBOMUCK, B TOM umcne m3 Berxoro n Hosoro 3aBeta. OcobeHHO BbiaenatoTca b6ubnenickme npumepsbl
KEHCKOW MyZpOCTU M OTBarn — Hanpumep, Asures, *keHa HaBasa, C NOMOLLbIO A3aPOB YMUIOCTUBMBLLAA Liaps
Jasnpa.

K 1730-m rogam OTHOCUTCA Beep C OAHMMM M3 CaMbIX PAHHUX POCMUCEA BEEpPHOro 3KpaHa Ha
6ubnelickne croxkeTbl. 3To paboTa UTaNbAHCKOro mactepa M3 FocyaapCTBEHHOro IpmuTaka C POChUCbIo
ncropun Oasuga v Asureu [4, c.29].

Ha nuueBoit ctopoHe pacnonoxeHa cueHa «CBagbba Jasuaa n Asurem». MacTep CO34a€eT CNOXKHYIO
MHOTOMUrypHY0 KOMMO3ULUMIO. B LEHTPasNbHOM 4acTM KOMMO3ULMM pPacnonoxKeHbl ¢urypbl Jasuaa u
ABuren. [1na 3anonHeHUs BCEro NPOCTPaHCTBA aBTop A06aBASET AONONHUTENbHbIE PUTYPbl BCTPEYAIOWMX B
BOOKOBbIX YacTAX 3KpaHa Beepa. Takoe KOMMO3MLMOHHOE pelleHMe HanoMWHAaeT TeaTpasibHble KYyAWUChl U
COOTBETCTBYET TPAAMLMAM KAacCULMCTUYECKOM uBonucu. Ha obopoTHoM cTopoHe Beepa — Asures
NPUHMMAET NOCONbCTBO Lapa Jasmaa. YTobbl My ABuren, oTkasasLwmin laBuay B NOMOLLN, HE YBUAEN, YTO
BCE ero MMyLLecTBO pa3rpabseHo, OHa BCTaeT Ha KOJIeHM W npeanaraeT HemHoro xneba, BUHa U Apyrux
noaapKoB byayuiemy Lapto n ero congatam. Komnosumums 6onee pasperkeHHan No cpaBHEHMIO CO CLIEHOM Ha
NNUEBOI cTopoHe. ABTOpP OCTaBAAeT AOMNOJIHUTE/NbHble CLEeHbl B BOKOBbIX 4YacTAX 3KpaHa Beepa ANA
3aMo/IHEHMA NPOCTPAHCTBA. B LeHTpe AenaeTca akuUeHT Ha 6e3MOJIBHOM AManore Mexay nocsaHHMKamu
Jasunaa, BbICTaBAAOWMMM PYKM BNepes ANA NPUBETCTBUA, U ABUTeel, KOTopas TaHeTcA 3a xnebom.

TakmMm obpasom, Ha ob6opoTe 3KpaHa HAXOANUTCA CLEHa, KOTopas No cloXKeTy npeaLwectsyeT «CBagpbe
Jasuaa u Asuren». CueHa, B KOTOpoi «ABurea NnpuUHMMaeT NOconbCTBO JaBuaa» obpalleHa K aeprkallel B
pYKe Beep Aame, YTo ABAETCA HAMOMMUHAHMEM /15 HEE O KEHCKOW MyZpOCTU U cmenocTu. MNpu aTom cueHa
Ha NMUEBON CTOPOHE BbIMOJIHAET pPenpeseHTaTUBHON GYHKLUMIO, NOAXOAALLYD A1A OCHOBHOrMO MecTa
MUCNONb30BaHMA Beepa — Hanpumep, Ha 6any.

CueHa c Jasugom mn ABureeit NPUCYTCTBYET TaKXKe elle Ha O4HOM Beepe M3 My3esd-3anoBeaHWKa
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«OcTaHKMHO M KyckoBo». Ha 060OpPOTHOM CTOPOHE MpPOCTaBAEH LWTaMMN TAaMOMKEHHOro nopta CaHKT-
Metepbypra n gata: 1759 rog [5, c.192]. Beep aTpubyTtnpoBaH Kak ¢paHLy3cKkana paboTa. Ecan Ha aKpaHe
Beepa [ocyaapCcTBEHHOMO dpMUTaKa cAenaH akLEeHT Ha caMol BcTpeye Asuren 1 nocnaHHmkos Jasnaa, Tak
Kak xneba He 3aMeTHbl NMpUM NEepPBOM B3rNs4e, TO B POCMAMCU Beepa My3eAa-3anoBeaHWKa «OCTaHKMHO M
KyckoBo» macTep [AenaeT aKUEeHT Ha CMenom MOoCTynke ABuren, K KOTOpomy c pgobpogyumem wu
OCTOPOXKHOCTbIO OTHOCATCA NOC/AHHUKN. BarKHO YTOUHUTb, YTO COXPaHAETCA TaKOE XKe PAachoIoXKeHWe rpynn,
NO3TOMY B LEHTpEe 3KpaHa NPUCYTCTBYET Mapa TAHYLLMXCA APYr K APYry pyK. Mo 6oKam TaKKe pasmeLleHbl
[ONONHUTENbHbIE CLEHbI: CIeBa — ABa CTapLa, OAMH M3 KOTOPbIX YKa3blBAaeT Ha NOCNOB Laps, CNpaBa — 04Ha
W3 CNyKaHOK ABUren, cobupatoLLan oBOLM U GPYKTbI.

B 3TOM M306parkeHWMM BeepHOro 3KpaHa aBTOP BKAa4blBAaeT CBOe rybOKoe NOHMMaHMWE CIOXKETa,
KenaHme MokasaTb ABWUreto, KakK CUAbHYIO, CMENyl W MYAPYI KeHLWMHY, Kak npumMep BbICOKOM
XPUCTUAHCKON Mopann. CLeHa pacrnofioXKeHa Ha /IMLLEBON CTOPOHE M afpecoBaHO BCEM, KTO BUAMT SKPaH.
PacnonoxeHune n306parkeHnin Ha Beepax MOXKeT 6bITb CBA3aHO U C CTUNEBOM CUTYaLMIA. B 3noxy poKoKo bbin
npeobnafarolimii MHTEPEC K ranaHTHbIM KaHpaM, KOTopble OTMYHO MNoaxoasT Ana Gopmbl Beepa U
OTBeYaloT rnaBHbIM GYHKUMAM NpegmeTa. B nepunog Knaccmumsma noseaseTca Cnpoc Ha paboTbl UCTOPUKO-
PEeNUrMO3HOrOo *KaHpa. TakMm 06pas3om, MacTepa B 3aBUCMMOCTU OT CTUASA CTAPaNNCh HAaNTM OTPaKeHMe BKyCY
OTeYeCcTBEHHbIX 3aKa34YMKOB.

MpogasLbl BEEPOB Y4MTbIBA/IN BKYC OTEYECTBEHHbIX 3aKa34MKoB. B Poccnmn oTnpaBasancb B OCHOBHOM
Beepa C pa3HOOOpasHbIMK BUBNENCKMMKM «UCTOPUAMU NHOOBMY», B KOTOPbIX HEPEAKO OTparkaeTcs Tema
CBATOBCTBA, MOMCKA HEBECTbl. Beepa ¢ pocnucbio Ha BUBNENCKME CIOXKETbI JAPUAM AEBYLIKE B KayecTse
cBagebHOro Nogapka, Aambl XO4MNU C BEEPAMM B LIEPKOBb, Ha BEHYaHMWeE, KpelleHue aetei. K nonyaapHbim
6MBNENCKMM ClOXKETAM OTHOCATCA TakMe KaK muctopua Makosa u Paxunn, Pydu n Boosa. Hambonbluein
NONynAPHOCTbIO NONb30BaNUCh CLEHbl BCTpeun Eneasapa u PeBekku y Konozua.

ABpaam, Kenaa nsberkatb CMeLeHMUA KPOBU CBOEro NOTOMCTBA C A3blMHMKaMM XaHaaHa, nocbliaeT
pomonpasutens Eneasapa K cBoMM poacTBEHHMKAM B MeconoTamuio ¢ HaKasoM HalTU KeHy 414 CBOEro
cblHa Mcaaka. Eneasap MoanUTCA 0 HUCNOCAAHMM eMY KOHKPETHOro 3HaMeHMs, YTobbl AeByLIKa, KoTopyto bor
npesHasHaumMn B *KeHbl Mcaaky, Hanowna Bodow camoro Eneasapa u ero Bepbatofos. Takol aeByLIKOW
OKasblBaeTcA PeBekKa.

Ha 3sKpaHe Beepa ronnaHacko paboTbl M3 Mysesi-3anoBegHWKA KosiomeHCKoe BTOPOM MOAOBUHbI
XVIIl Beka (1750 — 1780-e roapl) n3obparkeH B LEHTPE IMaBHbIA MOMEHT — PeBeKKa /IbeT U3 KyBLUMHA BOAY B
KpYyKKy Eneasapa [6, c.16]. CueHa Hano/sHeHA BTOPOCTENEHHbIMWU GUTYPaMM AEBYLLEK, KOTOPbIE TaKKe NPULLAN
K KonoZLy 3a Bogol. Komnosuuma cobpaHHas, 33 c4eT orpaHMYeHuUl B BUAE HEDObLLMX OCTPOBKOB C TPABOW.

MpefenbHO NAKOHWYHbLIA SA3blK KOMMO3ULMW YyBCTBYETCS B PaspeeHHOM MOCTPOEHWUWU CUEHbI U
MaKCMManbHOM cocpeaoTodeHun ¢éuryp okono konoaua. K XVII Beky cknagpiBaeTcAa ycToiuMBas cxema
nsobpaxkeHua cueHbl «Eneasap n PeBekka y Konogua». PopmupyeTca TpyU OCHOBHbIX TUNA KOMMO3ULMIA U
TPAKTOBKM ClOXKeTa: MHOTrOdUrypHas cLueHa B NaHOPaMHOM Mei3ake, KamepHas rpynna u3 HecKONbKux duryp
y Konoaua v nonydurypHoe msobpaxkeHue rnaBHbIX NEpPCcoHarkei noBecTBOBaHWA. Ha akpaHe Beepa
MCMNOJIb30BaHa BTOPOM TUM, KOraa KamepHas rpynna M3 HECKOJIbKUX FPynn pacnosioxunace y Konogua. B
3TOM C/ly4ae aKUEHTUPYETCA TeaTpasbHOCTb 3aMeyYaT/IeHHOM MW3aHCLUEHbI, NMOBECTBOBATE/IbHOE Ha4aso,
OTHOLIEHMA U amoummn repoes [1, ¢.110]. XyA0KHUK OTHOCUTCA K NPOUCXOAALLEMY AEUCTBUIO KaK vyay Uan
BaXXHOMY BUTKY BUBNencKol uctopmm.

CueHa «PeBekka n Eneasap y Kosnopgua» BCTpeyanacb B POCAUCAX PYCCKMX MacCTepoB, KoTopble
pacrnosaratoT KOMMO3ULMIO B TPW KapTyLa. Pocnncb NPUCYTCTBYET HA 3KpaHe Beepa M3 My3en-3anoBegHuKa
«OcTaHKMHO 1 KyckoBo» 1 gatupyetca 1770-mu rogamu [5, ¢.191]. B gaHHOM cnyyae XyAOXKHUK BblbMpaeT
MOMEHT, Koraa Eneasap roBopuT c PeBeKKol. B cLieHe NpucyTCTBYOT BTOPOCTENEHHbIE MePCOHAXKM: AeBYLUKa
C KYBLUMHOM M My}K4YMHA C NOCOXOM, @ TaKXe Bepbatoa Ha 3agHem naaHe. ABTOP TOHKO NMPOPMCOBbLIBAET
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06pa3 1 paKTMYECKM OCHOBbLIBAET BCE M300paXKEHMEe Ha OXPUCTOM KonopuTe. 3ameTHa xopoluaa paboTa c
naaHaMm M PacnonoXxeHnem Guryp B NPOCTPAHCTBE C YY4ETOM TOrO, Kak MCMnonb3yeTcAa Beep. B 6GOKOBbIX
KapTYyLLAX PacrnosioxeHbl TOHaNbHble N306paKeHMA Ne3arken.

Cpeau coxpaHmBlumxcs BeepoB 1790-x rogoB pycckoW paboTbl MPUCYTCTBYET Beep M3 KOMNEKLUM
MockoBcKoro FocyapcTBeHHOro 06beAMHEHHONO My3eA-3anoBeAHNKA C POCNUCbiO «PeBeKKa y Konoaua»
[6, c.29]. B ueHTpanbHOM KapTylle cnpaBa n3obparkeHa cuanlan PeBekKka y Kosogua, a 1eBee oT UeHTpa —
Eneasap, KOTopbI obpallaeTca K AeBylUKe. XyA0XHMK BbIBOAUT GUIypbl NEPCOHAXKen Ha nepeaHuin niaH.
Taknm 06pasom, pyCCKMn MacTep TakKe BblIOMpPaeT TMM KOMMNO3MLUKUKM, Korga nsobparxkeHa KamepHan rpynna
y Kosiogua.

Pabota OT/AMYaeTcA TOHKOCTbIO M NAKOHWYHOCTBbIO, YTO OAM3KO XYA0XKECTBEHHbIM pPeLleHUAM
ronnaHAcKux mactepos. CTOUT TaKKe OTMETUTb, YTO 0b6paLLleHME K 3TOM TEMe OTeYeCTBEHHbIMWU MacTepamm,
no-sMaAnMMomy, npomsowno 6aarogapa XyLoXKHUKam M3 fonnaHauK, Tak Kak BeepoB C UCTOpUen PeBeKKM
cpean paboT MMEHHO 3TOM HaUMOHANbHOWM LUKOJIbl B POCCUMCKUX MY3EMHbIX KOMMNEKUMAX COXPaHWIOCh
Hemano. OgHO U3 OT/INYMI PYCCKOM U TOJTAHACKOW LLKO/ B BEEPHOM MCKYCCTBE B TOM, YTO PYCCKME macTepa
JNIAKOHWYHbI B CO34aHUN KOMMNO3ULUK, HO NpopabaTbiBatoT 3a4HMI NAaH, PacMpPAa NPOCTPAHCTBO 3a CYeT
TOHKOW MPOPUCOBKM Mer3arka M BTOPOCTEMEHHbIX NMepCOoHaXen, Kak U B Beepe C pocnucblo «PeBekKa y
KonoAua». Bo-BTopbIX, 418 rONNAHACKMX BEEPOB XapaKTepeH KOAopuT ¢ npeobnagaHmem CUHEro U 3e1eHOro
LBETOB. B-TpeTbMx, NPOCTPAHCTBO BOKPYT KapTyLLEN B FONNAHACKMX BEEPAX NAOTHO 3aM0IHEHO OPHAMEHTOM,
B TOM BPEMS KaK B PyCCKME MacTepa pacnoaratoT y30pbl TOJIbKO BOKPYr BOKOBbIX MeAaibOHOB.

Komnosnumm Beepos, KOTOpble pacCMaTpMBalOTCA B AaHHOM UCCAeAO0BaHUM, AENATCA HA ABa TuNa:
n3o6pakeHne Ha BCEW NAOCKOCTM 3KPaHa U CLLEHA, pasaeeHHas Ha TpW KapTywa. 3T TUMbl 06bI4HO 3aBUCAT
oT dopmbl Beepa, A4aTUPOBKMU, TEPPUTOPUANBHON NPUHALNEKHOCTU U CTUNEBOM CUTYyaLUMN. 3aMETHO, YTO B
Hayane XVIII cTonetns mactepa TArotetoT K 6apoyHOM TpaauMuMM, C YEM CBA3AHO pPaACMO/IOXKeHMEe
M306parkeHna Ha BCen NNOCKOCTM 3KpaHa. B cepeagunHe —BTOpoit nonosuHe XVIII BeKa XyL0KHWUK obpaLyaeTca
K K/IaCCUCTUYECKOW TPagmLMn, NOSTOMY MCMOJ/b3yeT YyXKe HOBbIA TUMN aganTauuMyM KOMMO3MUMKM — CLEHa,
pa3feneHHan Ha Tpu KapTyla.

N3 Bcex BUHNEMCKMX CloXKeTOB Bblan BbIOPaHbl O4HW M3 CaMbIX NOMNYAAPHbLIX TEM, KOTOPbIE OTPAXKaAU
BKYC OTEeYeCTBEHHbIX 3aKa3uMKoB. B Poccum oTnpasBnannce B OCHOBHOM Beepa C pasHoobpasHbiMM
6ubneickummn croxketamum, Kotopble Oblm 6AM3KM K nNpeobnagarowiemy ranaHTHOMY KaHpy Mo
KOMMNO3ULIMOHHOMY pEeLLIEHUIO.
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