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DEVELOPMENT OF A COMPACT OFFLINE PDF VIEWER AND PAGE EDITOR
FOR SECURE INTERNAL DOCUMENT PROCESSING

Annotation
This paper presents a compact offline PDF viewer and page editor for secure
internal document processing. The system is implemented as a local web application
based on HTML5, CSS3 and JavaScript. It combines browser-like PDF viewing with page-
level editing functions such as rotation, deletion, extraction, insertion, merging, reversal
and rearrangement. PDF.js is used for rendering and text-layer selection, while pdf-lib
reconstructs edited documents locally. The program avoids server-side processing, CDN
resources and online conversion services, reducing the risk of data leakage when working
with sensitive internal or military documents. The paper also formalizes the page-order
model and presents algorithms for local loading, page reconstruction, undo/redo
management, offline conversion and resource verification.
Keywords:
PDF offline, PDF viewer, PDF editor, client-side processing, information security,

JavaScript, PDF.js, pdf-lib, local web application, document protection.

Introduction
PDF is widely used for administrative, educational, technical and archival

documents because it preserves layout, fonts, images and tables across devices. In daily

5


https://os-russia.com/events/matrica-nauchnogo-poznaniya

ISSN 2541-8084 HayuHbli1 31eKTPOHHDIN XKypHan «MaTpuua Hay4yHOro NO3HAHUAY #8-2 /2026

work, users often need not only to read a file but also to remove redundant pages, rotate
scanned pages, extract selected parts, combine annexes and prepare a final document
for circulation.

Web browsers open PDF files quickly and conveniently, but they are generally
limited to viewing, printing, searching and navigation. Professional PDF applications offer
stronger editing functions; however, they are large, require installation or licensing, and
may be unsuitable for isolated workstations or restricted internal networks. Online PDF
services are also inappropriate for internal, personnel-related, technical or military-
sensitive documents because upload to a third-party server creates an unnecessary
exposure channel.

The aim of this work is to develop a portable Viethamese-interface program that
operates directly in a browser, keeps all document bytes on the user computer, and
combines ordinary PDF viewing with essential page-structure editing. The
implementation relies on PDF.js [1], pdf-lib [2], ECMAScript/JavaScript [3] and standard
client-side web technologies [4].

Functional requirements and system architecture

The requirements are grouped into four categories: browser-like viewing, page-

level editing, offline security and simple deployment. Editing is intentionally focused on

the page structure rather than full word-processor modification inside PDF content.

Table 1
Main requirements for the offline PDF viewer and editor
Requirement group Core functions Implementation meaning
. . Browser-like reading
L Open file, navigate pages, zoom, text \ .
PDF viewing . . experience for non-specialist
layer, multi-tab view
users
Professional page-structure
. Delete, rotate, move, reverse, extract, . . -
Page editing ) . operations without editing
insert, split and merge pages . . .
original files directly
. Reduced leakage risk in
) Local processing, no upload, no CDN, ) & .
Security ; disconnected or restricted
no automatic network update .
environments
HTML/CSS/JavaScript with packaged Small size, easy copy, no
Deployment ) / / ) P .p B ) Y p.y
libraries and Vietnamese interface complex installation
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The architecture follows a single-page client-side model. A local PDF file is loaded
into browser memory; PDF.js renders visible pages on canvas and, when available, builds
a text layer for copying [1]. pdf-lib rebuilds the document after rotation, extraction,
insertion or reordering [2]. Office-format export is a secondary local module that creates

DOCX, PPTX or XLSX from extracted page text.

Figure 1 — General client-side architecture of the offline PDF processing program

Each opened document is represented by an independent tab state containing
filename, PDF bytes, current page, page count, zoom scale, view mode, reverse-view
flag, modification flag, page cache and undo/redo stacks. This prevents asynchronous
operations in one tab from overwriting another document.

Algorithms for client-side PDF processing

Let a PDF document be represented as an ordered page sequence D = (p1, p2, ...,
pn). Page-level editing is modeled by a logical order vector L = (I1, 12, ..., Im). A viewer
operation changes only the mapping between logical position and displayed page,
whereas an editor operation changes L and produces a new document D'. This separates
reverse viewing from the real Reverse command.

Algorithm 1. Local file loading and rendering

Input: local file F, tab identifier id, scale z, view mode m.

1. Read F as Uint8Array B in the browser sandbox.

2. Create state S_id = {B, currentPage = 1, zoom =z, mode = m, undo =[], redo = []}.
3. Load B by PDF.js and determine the number of pages n.

7
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4. For each visible logical page q, calculate the physical page index.
5. Render the page to canvas and overlay textLayer if text content exists.
6. If another render request appears, cancel the obsolete token and keep only the latest view.

The render token in Step 6 avoids race conditions: when the user changes zoom,
switches tabs or opens another file, obsolete rendering tasks cannot overwrite the
current display [3].

Algorithm 2. Page-order reconstruction after editing

Input: source document D, current order vector L, editing command C.

. Push the current state {PDF bytes, current page, L} into undoStack.

. If C = delete(k), remove L[K].

. If C=moveUp(k), swap L[k] and L[k-1]; if C = moveDown(k), swap L[k] and L[k+1].
. If C=reverse, set L := reverse(L).

. If C=insert(R, pos), copy pages from document R and insert their indices at pos.
. Create a new PDF D' and copy pages according to L.

. Apply page rotations and save D' as a new Uint8Array.

Output: updated PDF bytes, refreshed viewer state, enabled undo/redo.

No o b~ wN -

The complexity of rebuilding a document is O(m), where m is the number of pages
in the output sequence. This is adequate for typical administrative, teaching and
technical documents with moderate page counts.

Algorithm 3. Offline conversion pipeline

Input: selected page range R and target format T € {DOC, DOCX, PPTX, XLSX, XLS}.
. For each page r in R, extract text items using PDF.js text content.

. Sort items by vertical and horizontal coordinates to reconstruct reading order.
. Merge close items into lines and remove redundant whitespace.

. If T=DOCX, create paragraphs and page breaks.

. If T=PPTX, create one slide per PDF page.

. If T = XLSX/XLS, create one sheet or block per PDF page.

. Save the output file locally without server submission.

No bk WwWN e

This conversion is conservative: it supports text reuse and internal extraction, but it
does not claim to reproduce every visual element of complex PDF layouts. Scanned
documents require OCR (Optical Character Recognition) as an offline future module [6].

Security and offline deployment model

The central security principle is that the document must not leave the user
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computer. The PDF is read from local storage, processed in temporary browser memory
and saved as a local output file. The program does not require user accounts, server
authentication, cloud storage or online conversion, minimizing attack surfaces
associated with transmission and third-party processing.

The program is distributed as a static folder containing HTML, CSS, JavaScript and
packaged libraries. Users do not need administrator rights, background services or
external installers. An organization can review source code, check file hashes, seal a
trusted version and distribute it through secure removable media. To preserve offline
operation, the build must avoid CDN resources, externally hosted fonts, analytics and
automatic network updates [4].

Algorithm 4. Offline build and resource verification

Input: application folder A and trusted manifest M.

1. Enumerate HTML, CSS, JavaScript and vendor files inside A.

2. Reject or warn if any resource URL starts with http://, https:// or //.

3. Compute a hash value H_i for each executable script and library.

4. Compare H_i with the trusted manifest M issued by the administrator.

5. Start the program only if all local resources match the approved version.

6. During document processing, keep PDF bytes in volatile state and clear them when the tab
closes.

The verification mechanism is not a substitute for organizational security policy, but
it provides a simple technical check that an offline package has not been changed. It can
also support no-history mode by releasing PDF bytes, canvas objects and text buffers
when a tab closes.

Experimental implementation and development prospects

The prototype demonstrates that a lightweight HTML/JavaScript program can
behave like a browser viewer when opening, navigating and zooming PDF files, and like
a professional page editor when deleting, rotating, extracting, inserting and reordering
pages. The Vietnamese interface groups tools into Home, Arrange and Convert tabs,
reducing training requirements. The v1.0 distribution size is less than 5 MB when only

the main PDF viewing and editing libraries are packaged.
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B PDF VIEWER (MADE BY KTCS) # Trang chi b Sap xép & Chuyén déi

w & PDF | Choosefiles | No file chosen Ma 1/5 P Tangausim &+ &-  Tiychinh. v Dén trang

Ché ddxem: 1trang v 1l Xemdionguge EENEYERENTE

B PDF VIEWER (MADE BY KTCS) A Trang chd b Sip xép € Chuyén ddi

D | 9F Thémirang | & Chén PDF i#SapxEp | % Ddo | a Trich xudt UQuaytrdl L Quayphdi  G180°  Tranghigntai v

B PDF VIEWER (MADE BY KTCS) @ Trang chi . S3p xép © Chuyén ddi

Binhdang: DOCX v Phamvi:  Toan bd tailiéu (oIS RERE Rl S3n sang chuyén déi: 1. Thong nhat cac noi dung ve cong tac GD BT.pdf

il Chuyén déi dua trén l6p vin ban ctia PDF. PDF chi chiia anh quét ciin OCR riéng dé nhdn dang chil.

Figure 2 — Vietnamese interface of the PDF Viewer and Editor Offline prototype

The current version edits page structure rather than internal text objects. Full
content editing would require deeper parsing of fonts, graphic operators and
annotations. Conversion quality also depends on the available text layer; scanned PDFs

need offline OCR before they can be searched or converted accurately.

Table 2

Proposed development roadmap for the offline PDF program

Version Upgrade content Expected result

Vil Thumbnail panel and drag-and- More intuitive handling of long
drop page ordering documents
Batch split, merge, rotate and Faster processing of document

v1.2 .
rule-based renaming folders

Vi3 Full-text search and keyword Faster retrieval in manuals,
highlighting reports and files

vid Portable WebView?2 shell and Stable Windows deployment and
local operation log controlled file access

VLS Offline OCR, watermark, digital Support for scanned documents
signature and encrypted export and stronger data protection

Key prospects include thumbnail-based drag-and-drop, batch processing, full-text
search, offline OCR, watermarking, digital signatures, encrypted export and a portable
WebView2 edition [5]. Among them, OCR is essential for scanned Vietnamese
documents because it can create a hidden text layer for search and export while keeping

recognition entirely offline [6].
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Conclusions

This study formalizes a compact offline PDF Viewer and Page Editor for secure
internal document processing. The solution combines browser-like PDF viewing with
professional page-level editing in a Vietnamese-interface program that requires no
complex installation. The client-side architecture based on HTML5, CSS3, JavaScript,
PDF.js and pdf-lib allows documents to be rendered, rearranged and saved locally
without server submission [1-4].

The algorithms separate display operations from physical page reconstruction,
provide undo/redo protection, support basic local conversion and verify offline
resources. Although the current version does not yet provide full content editing or OCR
for scanned documents, it establishes a practical foundation for organizations requiring
safety, confidentiality and technological autonomy.
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VIBRATION ANALYSIS IN PREDICTING THE TECHNICAL CONDITION
OF MACHINE STRUCTURES

Annotation
Worldwide, vibration frequency analysis is an increasingly used technique in
structural analysis, particularly with the rapid development of computational methods
and digital signal processing. Vibration frequency analysis helps users identify the
sources of structural vibration, predict failures and repair needs, formulate
recommendations for operation, maintenance and repair, and assess structures to
provide feedback for design. Vibration frequency analysis has become a rapid and
economical means of identifying vibration modes, avoiding resonance, diagnosing faults,
and improving the effective use of machine structures. In Vietnam, research and
application of vibration frequency analysis in engineering are still relatively new, and
experimental equipment and research materials remain limited. This paper aims to
present orientations and obtained results for research and practical application of
vibration frequency analysis in order to provide useful and economically efficient
solutions.
Keywords:
vibration frequency analysis, machine structures, predictive maintenance,

resonance, fault diagnosis, modal analysis.

Introduction

According to statistics from M.J. Neale Associates in the United Kingdom, applying
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vibration frequency analysis to predictive maintenance for 2,000 plants can save at least
£180 million per year, while the required investment is only £30 million. Thus, the
research and development of machine-condition diagnostic systems using instruments
that measure vibration parameters have produced clear economic benefits. In
industrially developed countries, vibration standards have been issued for predictive

maintenance.

Table 1
Summary of APl vibration standard guidelines (USA)
API All | fil
No. Machine std./Clause Sensor Location Bearing ovzlaitrztl::nl*tered
1 Centrifugal 610/2.8.2.2 | Accelerometer Bearl'ng Rolling- 75 m.m/s or
pump housing element 63 microns
General- Bearin Rolling-
2 purpose 611/2.8.2.5 | Accelerometer ) 8 8 3.8 mm/s
) housing element
steam turbine
Across .
ial- The smaller of 2 mils
Specia shaft/

3 purpose 612/2.8.2.4 | Non-contact Hydrodynamic and

steam turbine Eear{ng 1.25+1200/ MCS
ousing
nd - AE“;SS The smaller of 2 mils
4 : tuus;ckr)li?]egas 616/2.7.2.5 | Non-contact bseaari;/ Hydrodynamic and
oo 1.25\1200/ MCS
ousing
. Across
Special- shaft/ | The smaller of 2 mils
5 purpose 613/2.6.3 Non-contact bearing Hydrodynamic nd 1200/ MCS
gearbox )
housing
s AE“:S/S The smaller of 2.5
6 comT:)rr"aeV:sor 619/2.7.3 Non-contact bseaari;g Hydrodynamic mils and
housing 725000/ MCS

*1mil=0.001 in = 25.4 micron

MCS = Maximum Continuous Speed

Vibration frequency analysis for predictive maintenance

Vibration frequency analysis for predicting the technical condition, maintenance,
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and repair of machine components is intended to replace predetermined overhauls with
periodic measurements and inspections. This allows changes in equipment condition
during operation to be monitored regularly, so that faults can be detected at their onset,
their subsequent development can be predicted, and the time at which they reach
unacceptable levels can be estimated. This considerably reduces costs by limiting serious
failures, enables better use of spare parts, and eliminates unnecessary disassembly,
inspection, and maintenance [1, 2].
Theoretical basis of vibration frequency analysis

From mechanical vibration theory, each machine component has its own natural
frequencies, with resonance frequencies determined during design calculations [1, 2].
The natural frequencies of each component can also be identified experimentally after
manufacture [3, 4, 6]. Determining these parameters makes it possible to establish the
stable operating condition of the machine component. Vibration frequency analysis of
machine structures can be described briefly as follows: excite the structure at a specified
location (F); measure the vibration response at specified points (X); acquire data
containing both the excitation information and the measured response, process the

acquired data, and analyze it (H) [4, 6].

Frequency
Input excitation response function  gytput data
F—p] H —— X

Figure 1 — Diagram for the vibration frequency analysis of machine structures

The mathematical form of the frequency response function is:
[H(w)] = [-w?[M] +iw[C] + K] !
where: [H(w)] is the matrix of frequency response functions; [M], [C], [K] are,
respectively, the mass matrix, damping matrix, and stiffness matrix; w — natural

frequency.
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Using mathematical methods such as the Laplace transform, Fourier transform, and
finite element method, the frequency response functions H(w) can be determined [1, 3,
4]. Based on the frequency response functions H(w), vibration frequency analysis yields
natural frequencies, mode shapes, and damping ratios (damping coefficients) at those
natural frequencies [4-6]. These results provide characteristic frequency patterns for

individual machine components, which can then be used for assessment and inspection

when necessary.

Mode

Frequency

MPC

(%)

MP(%) FRNT:15:+Z

MP(%) RAIL:151:+Y

MP

(%)

26.996 Hz

99.968

65.783

100.000

23.634

27.346 Hz

99.903

100.000

2.688

1.768

31.555 Hz

99.954

100.000

51.330

12.264

34.538 Hz

99.778

100.000

5.110

12.763

35.948 Hz

99.906

100.000

12.841

11.651

37.872 Hz

99.871

100.000

27.591

12.127

49.369 Hz

99.950

100.000

32.962

9.651

52.728 Hz

99.308

100.000

21.333

1.047

53.432 Hz

99.541

100.000

10.176

0.514

54.058 Hz

96.061

88.338

100.000

7.671

54.902 Hz

99.439

27.366

100.000

1.806

55.349 Hz

98.500

18.353

100.000

2671

58.430 Hz

98.395

100.000

63.563

2433

Vertical

Horizontal

Figure 2 — Results of vibration frequency analysis of an automobile body frame

Application to aircraft structures

For aircraft structures, the calculation and experimental determination of vibration
frequency parameters are extremely important because of the high safety requirements
of aviation. However, aircraft structures are generally large and complex and require
high accuracy; consequently, their testing has specific requirements. For an aircraft
airframe, which is a large and complex system, vibration exciters are used to generate

excitation frequencies so that fundamental parameters can be identified for diagnosing
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the technical condition of the aircraft structure [3, 4, 6].

Because of the high safety requirements, structural excitation must be performed
with the lowest possible errors, and the structure must be isolated from other vibration
sources to minimize the influence of environmental noise on the test results. Aircraft
structures are commonly isolated using pneumatic suspension systems or elastic

suspension cables [4, 6].

Figure 3 — Aircraft input excitation using a vibration exciter and isolation

from external vibration sources

Condition monitoring using vibration spectra

Modern vibration frequency analysis techniques have been widely studied and
applied throughout the world. Researching and adopting vibration frequency analysis is
highly useful in studies related to resonance, natural vibration, noise, and shaking, and
it also enables real-time diagnosis of machine condition without disassembly and
inspection as required by conventional methods. A vibration analyzer can record and
store the frequency spectra of a machine in good condition; these spectra can then be
compared with corresponding spectra from the same machine when a fault develops,
making it possible to identify the nature and location of the damaged component. This

approach is known as operating-parameter monitoring or predictive maintenance [2].

16


https://os-russia.com/events/matrica-nauchnogo-poznaniya

ISSN 2541-8084 HayuHbli1 31eKTPOHHDIN XKypHan «MaTpuua Hay4yHOro NO3HAHUAY #8-2 /2026

Amplitude Phase

1000.00

(s
N
|
5!
e '4’;;13& .
—
e
ey
7\

1 00e-6

O ANt T Ll « il

,1;Di i | AR I | ﬂl A _ ‘..:“| . m

0.0a Hz §192.00

Figure 4 — Plots of vibration frequency analysis results

Conclusions

Research into and adoption of vibration frequency analysis are highly useful in
engineering and can provide substantial economic benefits in practice. At present, with
the continuing development of science and technology, high-technology fields such as
aviation and aerospace engineering and modern automobiles have applied vibration
frequency analysis using sensors and probes permanently installed in machine
structures. During periodic inspection and maintenance, the vibration frequency
analyzer only needs to be connected at designed measurement points to determine
which structures or components are approaching the time for replacement or repair.
However, this approach is relatively expensive because the sensors themselves are
costly. An alternative is to use a vibration analyzer with detachable sensors for vibration
frequency analysis, thereby maximizing sensor utilization and significantly reducing
investment costs. This method is currently receiving considerable research attention and
practical application and is expected to remain important in the future.
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AHANU3 BNUAHUA BOKOBOIO BETPA HA KOHTAKTHbIE CUNbI
KONEC CAMOJETA 1K-130 NPU B3NETE

AHHOTauUuA

B cTatbe npeAacTtaBneHbl pe3ynbTaTbl YUCAEHHOrO MOLENNPOBAHUA BAUAHUA
H6OKOBOro BeTpa Ha KOHTAKTHbIE CU/IbI MeXKAyY Konécamu yyebHo-60eBoro camonéTa Ak-
130 1 NnoBepPXHOCTbIO B3NETHO-NOCaA04YHOM nonockl (BMNM) Ha aTane B3néTa. Ha ocHoBe
MOAENNPOBAHMNA KONeca CaMONETa B BUAE CUCTEMbI «NPYXKUHA - gemndep» ¢ y4ETOM
BO3MOHOW MOTEPM KOHTAKTA, a TaKKe AMHAMMYECKOM MOAEeNnM CaMoJIETa C CEMbIO
cteneHsamn ceobosapl, aBTopamn paspaboTtaHa pacyéTHaA Nporpamma Aas YNC/IEHHOTO
MmoaenupoBaHua B cpeae Matlab/Simulink, no3sonsaowan nccnenoBaTb KOHTaKTHble
CUAbl Ha TPEX KoNécax camonéTa (nepegHem n AByX OCHOBHbIX) Npu 6okoBom BeTpe oT 0
Ao 8 6annoB no wkKane bodopTta. PesynbTaTbl MOKa3biBaloT, YTO OOKOBOM BeTep
NPAKTUYECKN HE BAMAET HA KOHTAKTHYIO CU/ly nepegHero Koneca, O4HAKO Bbi3blBaeT
nepepacnpegeneHne KOHTAKTHbIX CUA  MeXOy ABYMA OCHOBHbIMW KOJECAMMU:
KOHTAaKTHaA CWAa Ha Konece, PacrnosioKeHHOM CO CTOPOHbl, OTKyda AyeT BeTep,

NnocCTeneHHoO BO3pPacCTaeT, Torda KakK KOHTAKTHAA CWJla Ha NMPOTUBOMOJZIOXKHOM KOJ1ece
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CHUKaeTcA Mo Mepe YBEe/IMYEHUA CUNbl BeTPa; PasHULA CTAaHOBUTCA CYLLECTBEHHOM

HauyMHaA ¢ 6 6annoB U Bbiwe. Pe3ynbTaTbl UCCNEAOBAHMA CNYKAT HAYYHON OCHOBOM ANA

OLLEHKM 3KCNNyaTaUMOHHOW HarpyskM Ha waccm M cnocobetBytoT obecneyeHuto

6e30nacHOCTM NONETOB B y4eOHbIX 3aBeAEHUAX NOATOTOBKM BOEHHbIX IETYMKOB.
Kniouesble cnosa:

H60OKOBOW BeTep, KOHTAKTHAA CMNa, KOieco camonéTa, AK-130, 6esonacHOCTb NOETOB.
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Nha Trang, Vietnam

Thanh Tran Xuan
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ANALYSIS OF CROSSWIND EFFECTS ON THE CONTACT FORCES OF
IAK-130 AIRCRAFT WHEELS DURING TAKEOFF

Annotation

This paper presents numerical simulation results on the effect of crosswind on the
contact forces between the wheels of the lak-130 combat trainer aircraft and the runway
during takeoff. Based on modeling each wheel as a spring-damper system that accounts
for possible loss of contact, together with a seven-degree-of-freedom dynamic model of
the aircraft, a Matlab/Simulink program was developed to compute the contact forces
at the three wheels (nose wheel and two main wheels) for crosswind levels ranging from
level O to level 8. The results show that crosswind has almost no effect on the nose-wheel

contact force, but it redistributes the contact forces between the two main wheels: the

20


https://os-russia.com/events/matrica-nauchnogo-poznaniya

ISSN 2541-8084 HayuHbli1 31eKTPOHHDIN XKypHan «MaTpuua Hay4yHOro NO3HAHUAY #8-2 /2026

contact force on the wheel on the windward side increases while that on the other main
wheel decreases as wind speed rises, with the difference becoming significant from wind
level 6 upward. These findings provide a scientific basis for assessing operational loads
on the landing gear and contribute to ensuring flight safety at military pilot training
institutions.

Keywords:

crosswind, contact force, aircraft wheel, lak-130, flight safety.

1. MocTaHOBKa 3aga4un

KOHTaKTHaa cumna mexay Konecom CamMonEéta M MOBEPXHOCTbIO B3NETHO-
Nnocago4YHOM MoNocCbl, TO ecTb peakuua BII, gencTeylowana Ha Koneco, ABAAETCH
BE/IMUMHOMN, HENOCPEACTBEHHO XapaKTepu3yowWwen Harpysky, BO34EUCTBYIOLLYI Ha
LaccK B TeyeHue Bcero pasbera npu B3néte. 3HaHME 3aKOHOMEPHOCTEN U3MEHEHMUS
KOHTAaKTHOW cuAbl, 0COBEHHO noA BO3AeNCTBMEM OOKOBOro BeTpa, MMEET BarkKHoe
3Ha4yeHMe ANA TEXHUYECKOM 3KCnayaTauum waccm, obecnevyeHmnsa NPoOYHOCTU U pecypca
KOHCTPYKUMW, a TaK¥Ke CAYXUT OCHOBOM [JNA OUEHKM CTeneHu nonepeyvyHom
YCTOMYMBOCTM CaMO/IETa B NpoLLecce OTpbiBa OT 3eMan. B HacToswee Bpema yyebHo-
6oeBo camonét Ak-130 MHTEHCUBHO 3KCNyaTUpyeTca B page yd4ebHbix 3aBeAeHui
NoAroTOBKM BOEHHbIX NETYMKOB [1]. B cBA3M C 3TMM nccnepoBaHMe BANAHMA BOKOBOro
BETPAa Ha KOHTAKTHble CU/Ibl KOMEC CaMONETa Ha 3Tane B3/ETa ABAAETCA HaCYLLHOM
3agavei, cnocobcTtyrowet GopmmnpoBaHmMio HaydHoro obocHoBaHMA ans obecneyeHus

6e3onacHOCTM NONETOB U 3GDEKTUBHOM SKCNAyaTaLMKN AAHHON TEXHUKM (puc. 1).

PucyHok 1 — Mogenb camonéta AK-130 Ha aTane B31€Ta
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2. CopeprkaHue nccneposaHuA

2.1. MogennpoBaHMe KOHTAKTHOM CUJIbl Ha Koalece CaMOo/ETa

Koneco camonérta mogenmpyerca B BUAE BEPTUKANbHOM KonebaTenbHOM CUCTEMDI,
BK/IHOHAIOLLEN MACCy M M y3en «NpYyXKUHa - gemndep» ¢ KoapdmumeHTom KEcTKocTh kL
n koapodmumeHtTom gemnoduposanus cL (puc. 2) [2]. O603Haunm yepes Az BepTUKANbHYHO
Aebopmaumio koneca, FL - cymmapHyto ynpyro-aemndupyroLLyto CUY B y3/e KMPY*KUHA
- aemnoep», R - peakymto BMNIM, aencTByOLWYIO Ha KOIECO (TO ecTb KOHTAKTHYIO cuny). U3
YyC/I0BMA paBHOBECUSA CU/1 NO BEPTUKANM A/1A KONeca CAMONETA:

R=FL (1)

lNoKa Kosneco camonéta HaxoguTcA B KOHTakTe ¢ BI1l1, cymmapHaa cuna B y3ne
«NpY*KUHa - agemndep» onpegensetca no popmyne (2):

FL=kL.Az + cL.Az (2)

B peanbHbIx ycnoBuax pasbera npu AoCTaTo4yHO 6onblIOM amnanTyae KonebaHuim
Ko/sleca CaMo/IéTa MOXKeT BO3HWKATb fABSIEHME NOTEepPU KOHTAKTa C nocaeayrowmnm
NOBTOPHbIM KOHTaKTOM (ygap) [3], nostomy moaenb Koseca camMonéta n[O0/XKHa
YUYUTbIBATb 3Ty BO3MOXKHOCTb. [1pn notepe KoHTaKTa peakuua Bl pasHa Hynto (R = 0),
nosaTtomy cornacHo ¢opmyne (1) cymmapHaa cuna B y3ne «NpyKuHa - gemndep»
NPUHUMaeT OTpULLaTeNIbHOEe 3HAYEeHNe — MMEHHO 3TO ABNAETCA NPU3HAKOM COCTOAHUA
noTepu KOHTakTa. [nAa onpeaeneHnAa COCTOAHUA KOHTAKTA Ha KaXAOM Lare pacyéTta B
nccnenoBaHUM MCMOMb3yeTCcA MPOBEPOYHOE 3HayeHue cunbl F'L, BbluMcasaemoe no
dopmyne, aHanornyHom popmyne (2):

- Echm F'L 2 0: noTepu KOHTaKTa He NPOMCXOANT, KOHTaKTHas cuna R = F'L;

- Ecan F'L < 0: npoucxoAuT noTeps KOHTaKTa, KOHTaKTHaa cuna R = 0 (Koneco

camo/iEéTa OTOpBanoChb OT noBepxHocTm BIM).
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PucyHok 2 — Cxema cun, AeNCTBYIOLWLMX HAa KONeCo CaMOIETa

(momenb «npyxuHa - aemndep»)

OnpepeneHne COCTOAHMA KOHTAKTA HA Ka)XAOM Llare pacyéta no 3Haky
NPOBEPOYHOMN CWU/bl MO3BONAET PACYETHOM MPOrpamMme aBTOMATMYECKM ONpenenaTb
MOMEHT OTpPbIBa KoJsieca camMonéTa oT nosepxHocTu B, MUMeHHO 3TO CyXKNT OCHOBOM
ONA onpeneneHnsa KOHTAKTHbIX CUA Ha TPEX Kosécax camonéta FL1, FL2, FL3
(cooTBeTCTBYIOWMX MepeaHeMy Konecy, 1eBOMY M MPaBOMY OCHOBHbIM Konécam) B
TeyeHue Bcero pasbera npu B3néTe.

2.2. OnpepgeneHne KOHTAKTHOM CUAbl B AMHAMWYECKOM MOZENN MPU HAANYUK
60KoBOro BeTpa

[Ona onpeneneHMa KOHTAKTHbIX CUMA Ha Konécax B ycnosuAx 6oKoBOro BeTpa
CaMONIET MOAENNPYETCA B BUAE MEXAHMYECKOM CUCTEMBI C CEMbIO CcTeneHAMMU cBoboAbl
(puc. 3) [4], BKAOYalOWMMKU: BepPTUMKaNbHOE nepemelleHne ro3ensrka CamoséTa,
BEpTUKaNbHbIE NepemelLeHna TPEX CTOEK Waccu (nepeaHeit, 1eBoit OCHOBHOM U NpaBoiA
OCHOBHOMW), a TaKe Yr/0Bble NepeMeLLeHMA NO KPeHY, TaHFaXy U yray pbicKkaHusa (yray
CKONIbXKeHUA) ¢dro3enaxka. Ha ocHoBe cxem pasgeneHua Ten ana ¢rosenaxa U CToek
LIACcCK onpeaensieTca CXxema Cui, AeUCTBYIOWMX Ha KaXKayl Maccy CUCTEMBbI, MPU 3TOM
KOHTaKTHble cunbl Ha Konécax FL1, FL2, FL3 npeactasnstoT coboi paBHOAENCTBYOLWME
CUN B y31ax «NpyX¥uHa - gemndep», MOAENMPYIOLWMX KaXKA0e KONeco, U BXOAAT B

cuctemy  andpdepeHumanbHbIX  YPaBHEHUM,  OMUCbIBAOWMX  BEPTUKa/bHble
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nepemelLeHnAa Mmacc, a TakxXe B YpaBHEHUE, onpedenAatollee yrnosoe nepemeLleHmne no

YrNly pbICKaHWA camMonéTa.

PucyHoOK 3- AdVHammnyecKkaa mogennb CaMO/IEéTa C CEMbIO CTENEHAMM CBO60[1,bI

npwv B3NETe B yCI0BMAX BOKOBOro BeTpa

Mpn Hannumm 6GOKOBOro BeTpa, NOMMMO OObIYHBIX A3POAMHAMMUYECKUX CUN
(nogbéMHOM cunbl, CUAbl COMPOTUBAEHUS, TATM LOBUraTens), Ha CaMONET TaKKe
BO34ENCTBYIOT AOMNONAHUTENbHbIE CU/Ibl U MOMEHTbI, Bbl3BaHHble OGOKOBbIM BETPOM.
KpeHAWMN MOMEHT, BO3HUKAWOWMWUMA BCNEACTBUME  CKONbXKEHWUA, MNPUMBOAUT K
nepepacnpegenenuio peakunm Bl mexay 4ByMA OCHOBHbIMU KONECAaMM: KOHTAKTHaA
CMNA Ha Konece, pacrnoNOXeHHOM CO CTOPOHbI, Kyaa AyeT BeTep, MMeeT TeHAEHUMIO K
YMEHDbLUEHMIO, TOrAa KaK KOHTAKTHaA CWAa Ha Konece C NPOTMBOMONOXKHOM CTOPOHbI
MMeeT TeHAEeHUMIO K yBenuyeHuto. Mpu pgoctatoyHo 60/blION pasHULE MOMEHTHI
OTpblBa ABYX OCHOBHbIX KONEC OT nosepxHocTu Bl nepectatoT coBnagaTtb, 4TO
BbI3bIBAET AABNEHME NONEPEYHOM HEYCTOMYMBOCTH B NpoLecce B3NETa.

Cuctema pguddepeHUManbHbiX YPABHEHUA OBUMKEHMA CaMONETa pellaeTcs
YMUCNEHHbIM MeTO4OM HblomapKa B COYETaHUM C aITOPUTMOM MPOBEPKU COCTOAHMUA
KOHTAKTa Ha Ka*kAOM Lare pacyéta, YTo No3BOaAeT TOYHO onpeaenntb U3MmeHeHue
KOHTAKTHbIX CM/1 Ha TPEX KOMEcax CaMONéTa BO BPEMEHWU ANA UCC/IeAYyEMbIX YPOBHEN

6okoBoro Betpa ot 0 o 8 6annoB no wKane bodopTa.
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2.3. Pe3ynbTaTbl UCCNeA0BaHUA BANAHUA BOKOBOro BETPa HA KOHTAKTHbIE CWUJbI
KOJIEC CaMONETa

C nomowWbio PACYETHOM NPOrpamMmbl YMUC/IEHHOTO MOLENMPOBAHMA B cpeae
Matlab/Simulink 6bli1 onpegeneHbl U3MEHEHMA KOHTAKTHbIX CUMA Ha TPEX Konécax
CaMONETa BO BpeMeHW ANA uccneayemoix yposHel 6okosoro Betpa ot 0 go 8 6annos.
Mpw 3TOM NpaBoe OCHOBHOE KoJieco (Koneco 3) noasepraetca Hanbonee BbIparKeEHHOMY
BNMAHMIO BOKOBOro BeTpa, NO3TOMY OHO BblIOpPaHO B KayecTBe NpeaCcTaBUTEIbHOTO AN
WNNIOCTPAUUM 3aKOHOMEPHOCTU U3MEHEHMA KOHTAKTHOM CWU/Ibl BO BPEMEHU MpU

Pa3IMYHbIX YPOBHAX BeTpa:

PucyHoK 4 — KOHTaKTHaA cuM/1a Ha NpaBoOM OCHOBHOM KoJsiece (Koneco 3)

NPV Pa3INYHbIX YPOBHAX BETPA

MaKcMManbHble 3HAYEeHUS KOHTAKTHOM CU/bl Ha TpéX KONnécax camonérta AnAa

Ka*kaoro ypoBHA 60KOBOro BeTpa npueeaeHsl B Tabanue 1:

Tabnunua 1
MaKcrmanbHble KOHTAKTHbIE CU/Ibl HA KONECAaX CaMOETa
B 3aBUCUMOCTU OT YPOBHA 60oKoBOro BETPa
YpoBeHb BeTpa V (m/c) FL1max (H) FL2max (H) FL3max (H)
0 0 8420 31983 31983
1 1,5 8420 31978 31989
2 3 8420 31963 32005
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YpoBeHb BeTpa V (m/c) FL1max (H) FL2max (H) FL3max (H)
3 5 8420 31925 32042
4 7 8420 31869 32098
5 10 8420 31750 32218
6 12 8420 31647 32320
7 15 8420 31456 32510
8 20 8420 31048 33469

PUCYHOK 5 — BinsiHne ypoBHS HOKOBOro BETPA Ha MaKCUMa/lbHble KOHTaKTHbIE

CWUNbl ABYX OCHOBHbIX KOJIEC CaMO1EéTa

Ha ocHOBaHMK AaHHbIX 1 TPAadMKOB MOAENMPOBAHUA MOXKHO caenaTb cneaytoume
BbIBOAbI (puc. 4-5):

e [lpu otcytcTBuM BokoBoro BeTpa (ypoBeHb 0) KOHTAKTHAA CMNA HA NepeaHeM
Konece coctaBnaeT 8420 H, Toraa Kak KOHTAKTHble CU/Ibl HA 06OMX OCHOBHbIX KOMEcax
paBHbl M coctasaaT no 31983 H, yTo oOTpakaeT CUMMMETPUYHOCTb Harpysku npwu
OTCYTCTBMM BOKOBOrO BO3AENCTBUS.

e boKoBOWM BeTep NPaKTUYECKM He BAMAET Ha KOHTAKTHYK CuUay nepeaHero
Koneca: 3To 3HaYeHMe OCTaéTca cTabuabHbIM Ha ypoBHe 8420 H npu Bcex nccneayembix
YPOBHAX BETPa, MOCKO/JIbKY MOMEHT, CO34aBaemblii OOKOBbIM BETPOM, AENCTBYET
rNaBHbIM 06pa3om Ha 06a OCHOBHbIX Kosleca.

o ( yBennyeHmnem ypoBHA H60KOoBOrO BeTpa KOHTAKTHaA CU/1a Ha J1eBOM OCHOBHOM
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Konece (Kosneco 2) nocteneHHo cHuaetcAa — c 31983 H (yposeHb 0) go 31048 H
(ypoBeHb 8); HanpoTMB, KOHTAKTHaA CW/la Ha MPABOM OCHOBHOM Konece (Koneco 3)
nocteneHHo Bo3pacTtaeT — ¢ 31983 H go 33469 H (ypoBeHb 8).

® Pa3HMUa KOHTAKTHbIX CU/1 MeXKAy ABYMA OCHOBHbIMW KOJIECaMM BO3pacTaeT C
yBEAMYEHNEM YPOBHA BETPA: OHA NPAKTUYECKN HE3HAUUTEIbHA NPU YPOBHAX BeTpa 1-2,
HO gocTuraeT okono 2421 H npu yposHe BeTpa 8 (pasHuua mexay 33469 H n 31048 H).

® HauuHas c yposHa BeTpa 3 (V =5 m/c) pasHMLA@ KOHTAKTHbIX CUA MeXKay ABYMSA
OCHOBHbIMW KONECamMn NPUBOAMUT K HEOAHOBPEMEHHOMY OTPbIBY KOJIEC OT 3eM/IN — 3TO
HaYaNbHOE NPOABAEHME NONEPEYHON HEeYCTOMYMBOCTM B NpoLecce pasbera.

® CKOpPOCTb MU3MEHEHMA KOHTAKTHbIX CU/1 HA 060UX OCHOBHbIX KONECaX CTAaHOBUTCA
3HaunTeNbHO Bos1ee BbIParKEHHOM HAaYMHaA C YPOBHA BeTPa 6 1 Bbille, YTO COrNIacyeTca C
TeHAEeHUMEN BbICTPOro POCTa yr/1a CKOJIbXXEHMSA B 3TOM e AMana3oHe YPOBHEM BeTpa.

3. 3aK/t04yeHune

Ha ocHoBe mopgenupoBaHMA Koneca CaMoONETa B BMAE CUCTEMbI KMPYXKUHA -
Aemndep» ¢ y4ETOM ABIEHUA MOTEPU KOHTAKTA M ANHAMMUYECKON MoAeNN camonéTa AK-
130 ¢ cembto cTeneHamu cBoboabl B MccnenoBaHMm bblna paspaboTaHa pacyéTHasn
nporpamma YMCNeHHOro MOAENMPOBAHUA ONA ONpeneNeHNsAs KOHTAKTHbIX CUA Ha TPEX
Ko/Niécax caMonéTa Ha 3Tane B3/1ETa Npu ypoBHsxX 6okosoro sBeTpa ot 0 o 8.

Pe3ynbTaTbl MOAENMPOBAHUA NOATBEPKAAIOT, YTO OOKOBOM BeTep OKa3blBaeT
BblpaXKEHHOE BAMAHME HA pacnpeneneHmne KOHTaKTHbIX CMA MeXAy ABYMA OCHOBHbIMMU
KONIECaMM CaMO/IETA, MPAKTUYECKM HE BAMAA NPU 3TOM Ha KOHTAKTHYIO CUly NepeaHero
Koneca. PasHMLA KOHTAKTHbIX CUA MeXAy ABYMSA OCHOBHbIMM KONECAaMWU MOCTEMEHHO
YBE/IMYMBAETCA C POCTOM YPOBHA BETPA M CTAHOBUTCA 3HAYUTENIbHOM HAYMHAA C YPOBHA
6 1 Bbllle, YTO NPUBOAMUT K HEOLHOBPEMEHHOMY OTPbIBY 0OOMX OCHOBHbIX KO/EC OT
3eMAM HayMHaa C YpPOBHA BeTpa 3 — MMEHHO 3TO ABAAETCA HenocpenCcTBEHHOM
NPUYMHOM NONepeYHoO HeyCTOMYMBOCTN CamMOoNéTa B npouecce pasbera npu B3néTe.

Pe3ynbTaTbl MccneaoBaHMA ABAAIOTCA Ba)XHOM Hay4YHOW OCHOBOM ANA OLEHKMU

3KCNAyaTaUMOHHOM HArpy3kuM Ha waccmn camonérta Ak-130 nog Bo3gencTeuem 60KOBOro
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BETPa, a TaKXKe CnocobCTBYIOT OKa3aHUO MOMOLLM PYKOBOAUTENAM NONETOB U NETYMKAM
B onpeaeneHnn cTeneHn yrposbl H6e3onacHOCTM MNONETOB Npu B3NETe B YCNOBUAX
H6OKOBOro BeTPa, YTO CNYXKMUT OCHOBOWM ANA OPraHM3aLLMmn NETHOM NOATOTOBKM B y4ebHbIX
3aBefeHUAX NOArOTOBKU BOEHHbIX NETYMKOB.

CnUCOK MCNONb30BAHHOM INTEpPATYpbI:
1. TexHnyeckoe pykoBOACTBO NO 3Kcnayataumu, Camonét Ak-130, HapoaHaa apmua
BbeTHama, 2020 (Ha BbeTHaMCKOM A3blKe).
2. HryeH BaH KxaHr, iIvHamurKa cuctem mHorux ten, N3a-8o «HayKka u TexHUKa», XaHown,
2007 (Ha BbeTHAMCKOM fi3blIKe).
3. By KoHr Xam, YaH KyaHr 3yHr, MexaHuyeckne konebaHua, T1. 1-2, BoeHHoO-
TexHu4eckas akagemms, XaHon, 2007 (Ha BbETHAMCKOM fi3blKe).
4. byn Xan Yvey, HryeH OuHb TyHr, MoaenvpoBaHue U CUMYAAUMA MeXaHUYECKUX
TexHunuyeckux cuctem, M3ap-so «Cenbckoe xo3amncTBo», XaHon, 2015 (Ha BbeTHaMCKOM
A3blKe).
5. HryeH OuHb WoH, NccnepgoBaHne BanMaHUA BOKOBOro BeTpa Ha aspoanHamunyeckme
XapaKTEPUCTUKN CaMONETa B NpoLLecce Nocaaku, AUCcepTauna Ha COUCKaHUE YyYEHOM
CcTeNeHW KaHaMAaaTa TEXHUYECKUX HayK, MHCTUTYT BOEHHOW HayKU U TEXHONOTUIA, XaHOMN,
2014 (Ha BbeTHAaMCKOM fA3blKe).
6. bextnHa H.B., MaTtemaTnyeckaa moaenb 60KoBOro KoaddpuumneHTa cuenneHma koneca
NMHEBMATMKA LWIACCK NPU ABUMKEHUM NETATEe/IbHOro annaparta no B3/IETHO-NMOCAA04YHOM
nonoce, HayuyHbin BecTHUK MITY T'A, Ne 97, Mocksa, 2006.
7. Kybnanos M.C., OcHOBblI MaTeEMaTU4YECKOr0 MOAENIMPOBAHUA ANHAMUKN PA3UYHbIX
BWA0B aBMaLUMOHHbIX Waccu, HayyHbin BecTHUK MITY TA, Ne 97, Mocksa, 2006.
8. aaHos A.U., BavaHne caBura BeTpa Ha NpoAoO/ibHOE ABUMKEHMEe CaMosIETa Npwu
9KCN/yaTauuMm Ha 3Tanax B3N1E€Ta M 3axo4a Ha NOCaAKy, AuccepTaumAa KaHauaata
TEXHUYECKUX HayK, cneunanbHocTb 05.07.09, KMEBCKUM WHCTUTYT WHMKEHEPOB
rpaxaaHckon asmaumumn, Knes, 1984,

© by# BaH TyHr, YaH CyaH TxaHb, Hro Ham ®bioHr, 2026
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YOK 81°373.4
Faspunosa B.B.,
cTypeHTKa Prb0Y BO «KemepoBCKMI roCy4apCTBEHHbIN YHUBEPCUTETY
HayuHbi pykoBoauTtenb: bynrakosa O.A.,

KaHA. GWUNOA. HaYK, AOLUEHT

®PA3EOJ1I0M'M3Mbl O MbAHCTBE B PYCCKOM U KUTAUCKOM A3bIKAX

AHHOTauuA

[JaHHaA cTaTbs NOCBALWLEHA ONpPeaeNeHU0 CXoACTB W pPasanuui GpenmoBbIX
CTPYKTYp $pa3eonorM3moB O NbAHCTBE B PYCCKOM U KUTAMCKOM A3blKaX M YCTAHOBEHUIO
nx poan B GOPMMPOBAHUM A3bIKOBOM KAaPTUHbI Mupa. OnA AOCTUXKEHMA uenn bbina
cocTaB/ieHa BblbopKa ¢ppa3eonormamoB Ha OCHOBE aBTOPUTETHbLIX CnoBapen obHoumx
A3bIKOB. [poBeaéH ppenmoBbI aHaN3 OTOOPAHHbIX €ANHUL, C BblAENEHUEM KHOYEBDIX
cybdppelimoBs 1 cNOTOB, YTO MO3BO/IN/IO BbIIBUTb KaK YHUBEPCA/bHbIE, TaK U YHUKA/bHbIE
3nemeHTbl B 06pasax NbAHCTBA B ABYX HALMOHANbHbIX KapTMHax mupa. Mo pesynbTaTam
nccnenoBaHUA 6blM caenaHbl BbIBOAbI, YTO BbIAB/EHHbIE YHUBEPCA/IbHbIE 3/IEMEHTDI
CBMAETENbCTBYIOT O TOM, YTO HEKOTOpble MNpPeACTaBAeHMA O MbAHCTBE ABAAKOTCA
ob6L,evyenoBeyeckMmMm, HECMOTPA Ha A3bIKOBbIE U KYNbTypHble pa3nnuua. NposegéHHoe
nccnegoBaHue GpaseosorM3moB O NMbAHCTBE B PYCCKOM M KUTAMCKOM A3blKaxX MO3BONIO
PACKpPbITb INMYOMHHbIE CBA3N MEXKAY A3bIKOM, KY/IbTYPOMN N KONJIEKTUBHBIM CO3HAHUEM.

Kniouesble cnosa:
$pa3eonorn3mbl, NbAHCTBO, PYCCKUM A3bIK, KUTAUCKNI A3bIK, PPEMMOBbLIN aHaIN3,

A3blKOBAA KapTUHa Mupa, CpaBHMTeﬂbelﬁ dHanus.

®paseosiorM3mbl, Kak HeoTbemaemasa 4acTb A3bIKOBOW CUCTEMbI, MPeACTaBAAOT
cob0ll YHUKaNbHOE AABNEHUNE, OTParKatlolee KyAbTypHble, UICTOPUYECKUE U COLMabHble

ocobeHHOCTM Hapoaa. OHM He TONbKO o6orallaloT peyb, HO U CAYXKaT KAOYOM K
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NMOHMUMAHUIO MEHTANNTETA, LLEHHOCTEN U TPAANLMIM HOCUTENEN A3blKa. B coBpemeHHOM
JIMHTBUCTUKE, OCOOGEHHO B paMKax KOTHUTUBHOINO HanpaBneHusa, ¢paseonorus
paccmaTpuBaeTca Kak (parmMeHT A3bIKOBOM KapPTMHbI MUPA, aKKYMYAMPYHOLLWIA
KO/INIEKTUBHDIM OMbIT MOKONEHUN.

N3yyeHne ¢Gpa3eonorMyecknx eauHul, CBA3AHHbIX C  TakKMMKM  COLUMANBHO
3HAYUMbIMM ABNEHMAMM, KaK NbAHCTBO, MO3BONAET PACKPbLITb FNYyOUHHbIE MEXaHU3Mbl
B3aMMOAENCTBUA A3blKa, KYNbTYPbl U CO3HAHMA.

A3bIKOBaA KapTMHA MMpPa PYCCKOrO M KUTAMCKOro HapoaoB $opmupyeTcs noa
BIMSSHUEM YHUKANbHbIX KY/AbTYPHbIX, UCTOPUYECKUX U PUAOCODCKMX PaKTOPOB, YTO
HaXoOAUT OTparkeHue B UX Ppaseonornyecknx cucremax. Kak noguvepkmsan B. ¢oH
FymbonbAaT, A3bIK ABNAETCA «AYXOBHbIM OTpParkeHnem Haumu» [F'ymbonbart 1985: 324],
4YTO 0COBEHHO APKO NPOABAAETCA B WMAMOMATUYECKMX BbIPAXKEHUAX, CBA3AHHbIX C
COLMANBbHO 3HAYMMbIMU ABNEHUAMMU, TAKMMU KaK MbAHCTBO.

®.N. bycnaeB akKuUeHTMpOBaA, 4TO paseosorMyeckne eamHuubl — 3TO
«MUKPOMUPbLI», COAEpPrKallne HPaABCTBEHHbIE OPUEHTUPbI U KUTEUCKYID MyApPOCTb
[Bycnaes 1954]. OHM BbINO/HAKOT HE TOJIbKO KOMMYHUKATUBHYO, HO M BOCMUTATE/NIbHYIO
OYHKUMIO, 3aKpennsa B CO3HAaHWMM HOCUTENIEM fA3blka oOnpegenéHHble MoAenm
nosedeHuA. Tak, KUTalCKMe YaHbIOW, Takue Kak «EEAEETE» (zui shéng meng si -
«MNbsIHAA KM3Hb, COHHAA CMepPTb»), OTPaXKaloT KOHDYLMAHCKME UAEN YMEPEHHOCTU U
OCYKAEHWUA U3NLLIECTB, YTO NOAYEPKNBAET CBA3b A3blKA C PUIOCOGCKMMM TPAANLMAMM.

B KauectBe OCHOBHOro MeToAa MCCneaoBaHUA B AaHHOM paboTe MCno/sib3oBanca
dperimoBbi aHanm3. PpenmoBbIN aHaNM3, KaK MeToh, KOTHUTUBHOW JNIMHTBUCTUKMN,
no3sonAetr wuccnefosatb  $paseonornsmbl  Yepes MNpuU3My  CTPYKTYP  3HaAHWN,
3aKpenIeHHbIX B 13bIKOBOM CO3HaHWM. OCHOBbIBAsACb Ha naeax M. MMUHCKOro, KOTOpbIn
onpegenan ¢perm KaK «CTPYKTYpPY AaHHbIX A48 NpeAcTaBAeHMA CTepeoTUMNHOM
cutyauum» [MuHckmn 1978: 15], AaHHbIM Noaxond, aKUeHTUpPYeT BHUMaHWE Ha
B3aMMOCBA3M  A3bIKOBbIX €4AWMHUL, C MEHTANbHbIMKM  KaTeropuamu. W3yyeHue

¢dpaseonornamos ¢ no3mumMmn Teopun Gperimos AaET BOSMOMKHOCTb NPOaHaIM3UPOBaTh
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NX «TNYBUHHYIO» CTPYKTYPY, BbIABUTb M OXapaKTepn3oBaTb MexaHU3Mbl GOPMUPOBaHMA
3Ha4YeHUM N meTaPopmnYecKkme NPOLECChl, OTPaXKatoLWwme BOCNPUATUE MUPA KOHKPETHbIM
Hapoaom [bynrakoBa 2017]. ®perimoBaa moaenb, no cnosam 0O.B. lycenbHMKOBOMW,
npeacTasnser cobon uepapxuto cybppermoB M CNOTOB, OTPAXKAKOLWMX TUMUYHbIE
acnektbl ABneHus [[ycenbHuMKoBa 2007]. B KOHTeKcTe M3yyeHUA ¢pPa3eosorMsmoB O
NbAHCTBE 3TO O3Ha4yaeT BbiAB/MIEHNE YHUBEPCANbHbIX WU KyaAbTypHO-CNeundmuyeckmx
KOMMNOHEHTOB, pOPMUPYIOLLUX CMbICIOBOE NOJIE UAUOM.

B 060mx sA3blkax BblAeseHbl KAtouYeBble cybdpelrimbl, CTPYKTYPUPYHOLLME 3HAHUA U
OLLeHKM HOoCcUTeNewn A3blKa. B pycckom sA3bike, Ha OCHOBe aHanu3a 37 eAnHUL, BblAeIeHbl
cnepytouwme cybdppenmol:

1. ®usmnonorvyeckme nNpoABAEHUA  OMbAHEHMA,  BKAKOYalOWMe  CNOTbl
MHTEHCUBHOCTM ynoTpebaeHMa 1 yTpaTbl KOHTPOAA (Hanpumep, «MUTb KaK CanoXKHUKY,
«BbITb NOA MYyXOMN»).

2. CTteneHb OMbsIHEHWA, C FPafauUMAMM OT YMEPEHHOro A0 KpahHero («6biTb
HaBecene», KHaANUTbCA B CTE/IbKY»).

3. CoumanbHble NOCNeACTBUA, OTPAXKatoWMe MaTepmanbHble U MOpPabHble NOTepU
(«cnycTUTb BCE Ha BUHOY», KCNUTHLCA C Kpyra»).

4. OueHKa 1 oTHoweHKe obLLecTBa, rae COYETAOTCA OCYXKAEHNE U UPOHUA («NbAHb
ropbKasa», «aylla HapacnawKy»).

B KMTaMCKOM fA3blKe, NPOaHaNM3MpPoBaB 32 eguHULbI, BblaeneHbl cybdpperimbl ¢
MHbIM aKL,EHTOM:

1. ®unocodpcko-aTMHecKas OUEHKa MbAHCTBA, OTpa)kalowaa  BAUSHUE
KOH}yLMaHCTBA M [30CU3MA, C AKLEHTOM HA HapylweHWe rapMOHUM U OYXOBHYHO
Aerpagauunio (Hanpumep, [ BRI#A (jit chi rou lin) — «o3epo BUHa 1 nec maca).

2. CoumanbHble U MHAMBUAYANbHbIE NOCNEACTBUA, BKALOYAOWME CAOTbl yTPaThI
penyTaumm n skoHomumueckoro Kpaxa ( [SBERE 1 (jiu hou shi yan) — «nocne BuHa
TepAelb peyb»).

3. CteneHb oOnbAHEHMs U eé BocnpuAaTMe, rae GU3MONOrMYecKne npPosBAEHUS
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MeHee BbIpaXKeHbl, a ynop caenaH Ha MetadopuyHoCTb 1 ymepeHHocTb ( [HHEZ |  (wei
XUn) — «NErkoe onbAHEHNEY).

4. KynbTypHO-UCTOPUYECKME aNNio3uM, UCMOMb3YIOLME AUTEpaTypHble W
MCTOPUYECKME KOHTEKCTbI A1 nepegaun cmbicnos ( [ XE IR 4 (dui jit dang gé) — «c

BMHOM B pyKax NeTb NecHm»).

Mpepnaraem o6paTuUTb BHMMaHME Ha conocTaBsieHne cybopenmos «CreneHb
ONbAHEHMA» B PYCCKOM U KUTACKOM A3bIKaX.

B 0boux asbikax cybdppenm «CteneHb ONbAHEHMA» CTPYKTYPUPOBAH NO NPUHLMUNY
rpagaunm — OT YMEPEHHOro COCTOAHMA A0 KpalHen cTeneHn onbsHeHuA. OAHaKo
CNOCOo6bI BbIPAXKEHWUA U KybTYpPHbIE aKLEHTbl PA3INYatoTCA.

B pycckom s3biKe BblAesieHbl ABa OCHOBHbIX CNOTa:

eYMepeHHOe ynoTtpebneHne — ¢paseonornambl «bbITb HaBecene», «nog
XMenbKkom» 0603HayaloT Jsierkoe, HenTpasbHOe COCTOSIHME OMbAHEHMA, 4acTo
BOCMPUHMMAEMOE KaK AonycTumoe 1 6bIToBOE AB/EHUE;

eKpalHAA cTeneHb — BbIPAa*KEHWUA KHANUTBLCA B CTENbKY», «B 310310» NpeacTaBasatoT
rmnep6onn3npoBaHHble 06pasbl NMOSIHOM MNOTEPUM KOHTPOASA W CO3HAHWUA, 4YacTo C
KOMMYECKMM OTTEHKOM. PyCcCKMIA A3bIK UKCUpyeT PU3MONOTMYEecKne npoAB/eHUA
ONbAHEHUA Yepes APKNE, KOHKPETHbIE N IMOLIMOHA/IbHO OKpalleHHble 06pasbl, YTO, NO
MHEHUIO UccnepoBaTenield, OTparkaeT ambuBaneHTHOe OTHOLWEHME K afIkoronl B
PYCCKOWM KynbType.

B KuTaickom s3bike cybdppeinntm «CTeneHb ONbAHEHUAY» NPeACTaB/EH CAeay oMM
cnoTamm:

eYMepeHHOCTb — ¢paseonornsm [{HEE| (wéi xdn), o3Haualowmit «nérkoe
ONbAHEHMEY, XAaPAKTEPU3YeTCA HEWUTPAsIbHOM OLEHKOM U AO0MYyCTMMOCTbIO B PaMKax

PUTYasI0B U COLMANbHBIX HOPM;
eKpaitHaa cteneHb — ¢paseonormsm [IEEELE S (Ian zui rd ni), obpasHo

onucbiBaloWaa NOJMHYIO YTPaAaTy KOHTPO/A, NPU 3TOM aAKLUEHT AeNaeTCA Ha MOPa/IbHOM
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OCYKAEHUM TAKOrO COCTOAHMA B COOTBETCTBMU C KOHPYLIMAHCKON 3TUKOM. B oTanume ot
PYCCKOTro A3blKa, KUTAMCKMe ppaseonormyeckne eanHunubl nsberarot GU3Monornyeckom
KOHKPETUKM, NpeanodYnTan MetadpoprUYHOCTb U STUYECKYHO OLLEHKY.

Takum obpasom, npoBeaéHHoe uccnegoBaHne GppaseonorMamoB O MNbAHCTBE B
PYCCKOM M KUTANCKOM A3bIKaxX NO3BOJINNAO PACKPbITb INYOUHHbIE CBA3M MEXKAY A3bIKOM,
KYNIbTYPON U KONNEKTUBHbIM CO3HaHMEM. AHANM3 MAMOMATUYECKUX BbIPAKEHUN B
pamKax ¢permoBOoro noaxoga MpPOLEMOHCTPUPOBAA, YTO $pPaA3eosorMa He TONbKO
OoTpakaeT, HO 1 popmMpyeT OTHOLIEHNE ODOLLECTBA K COLMANBHO 3HAYMMbIM ABNEHUAM,
BbICTYNaA XpaHUTeNeM Ky/AbTYpPHOM NaMATM U ITUYECKMX HopM. KynbTypHO-
cneundmyeckne pasnmuma nposiBUINCbL B aKUEHTaX: PYCCKMM A3bIK TAroTeeT K
OU3MONOTMYECKMM  OMUCAHMAM WU KONIEKTUBHOMY OCYXAEHWUIO, KUTAUCKUM — K
abcTpakTHbIM meTadopam U MHAMBUAYANbHOM OTBETCTBEHHOCTY.

[danvHenwee nyvyeHune gpyrux TemaTUyeckmx rpynn ¢ppa3eosiornamosB (Hanpumep,
CBA3AHHbIX C 401, TPYAOM, 60/1€3HbI0) NO3BONUT YyrAybnTb NOHMMAHME HAaLMOHANbHbIX
A3bIKOBbIX KAPTUH MMpa.

B 3akntoueHue, ¢ppaseonornambl O NbAHCTBE, KaK M BCA Ppas3eonoruns, cnyxat
MOCTOM MEXAY A3bIKOM U KyNbTypon. OHM He TONbKO GUKCUPYIOT UCTOPUYECKUI ONbIT,
HO W TPAHCAMPYIOT ITUYECKME OPUEHTUPbI, Lenas A3blK KMUBbIM MHCTPYMEHTOM
nepegayn KoNNekTMBHom mygpoctu. Kak otmedan B. ¢oH N'ymbonbaT, «A3bIK €CTb AyX
Hapoga», U AaHHOe uccnegoBaHWEe NOATBEPAMIIO, UTO gaKke B TakKuX, Kasanocb Obl,
ObITOBbIX ABNEHUAX, KaK NbAHCTBO, OTPAXKaeTcA rNybmnHa 3Toro ayxa.

CNKUCOK MCNONb30BAHHOMW INTEpaTypbl:

1. Tymb6onbar, B. ¢doH. A3bIK U Punocodma Kynbtypbl / B. doH Fymbonbar. — M.:
Mporpecc, 1985. — C. 322-324.

2. bycnaes, ®. . Pycckne nocnoBuLbl U MOrOBOPKK, COBpPaHHbIe N 06bACHEHHble / ©. U.
bycnaes. — M.: Tun. A. CemeHa, 1954. - 23 c.

3. MuHckuii, M. ®peimbl ana npeactasneHunii 3Hanusa / M. MuHckuii. — Mocksa, 1978.

—105c.
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4. bynrakosa, O.A. Cneuuduka ¢ppernmoBor opraHM3aunm ¢pas3eonorM3amoB PyccKoro,
KUTaACKOrO N TeNEeYTCKOro A3bIKOB C Ha3BaHWAMM 604 u npoaykTos nuTtaHua / O.A.
BynrakoBa, A.A. KysHeuoBa // DKonorva s3blka U KOMMYHWKATUBHAA NPaKTUKa. —
KpacHosapck: Cubupckui pepepanbHbliii yHuBepcuTeT. — 2017. — N22. — C. 54-65.

5. TycenbHuKkoBa, O.B. [AuHamunKa ¢ pemmoBON CTPYKTYpbl ¢Ppa3eosormamoB C
CEMAHTUKOWN Ko/inyectsa B 06bl4EHHOM CO3HAHUKW HOCUTENEN A3blKaA: aBToped. auc. ...
KaHa. ¢unon. Hayk. — Hosocmbupck, 2007. — 18 c.

© lraspunosa B.B., 2026
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YAK 1
KonecHukos M.B.
CryoeHT
bartueHko E.C.
CrypeHT
3 kypc, dakynbTeT “Opucnpyaenumna”
HOXKHO-POCCUMCKNIM MHCTUTYT ynpaBneHua - dunman degepanbHOro
rocyfapcTBeHHOro 6toaKeTHoro 06pa3oBaTeIbHOro y4peXKAEeHUA BbICLLEro
obpa3zoBaHusa "Poccminckan akagemma HapoaHOro X035IMCTBA M FOCY4aPCTBEHHOM
cny»6bl npu MpesnaeHTe Poccuinckon Pegepaumnn”
Poccua, r. PoctoB-Ha-[oHyY
HayuHbiit pyKoBoguTenb: FopuaHiok 10.A.,
KaHANAAT HayK GU3MYECKOro BOCMUTAHUA 1 CNOPTa,
OOLEHT
aoueHT Kadpeapobl “PussocnutaHune”
HOXKHO-POCCUNCKUMN MHCTUTYT ynNpaBaeHusa - dunman peaepanbHoOro
rocygapcTBeHHOro 61oaKeTHoro o6pa3oBaTe/IbHOrO yYpeXAeHUA BbICLUETO
ob6pa3oBaHMa "Poccuiickaa akagemma HapogHOTo X03AMCTBA U rOCyAapCTBEHHOM
cnyK6bl npu MNpesnaeHTte Poccuitckon Pepepaumnn

Poccua, r. PocTtoB-Ha-1oHY

COH — NYYLWWIA TPEHEP. BIMAHUE KAYECTBA CHA HA CMTOPTUBHbIE
PE3Y/IbTATbl U BOCCTAHOBJ/IEHUE

AHHOTauuA
CtaTba unccneayetr COH KaK KPUTUYECKUM PAKTOP CMOPTUBHBLIX AOCTUMKEHWUMN.
AHanunsnpyTca HenpodPU3MONOrMYECKME MEXaHU3Mbl BOCCTAHOBNEHMA BO CHe,

BK/1H0MAsi TOPMOHANbHYO PEryNALUMIO U KOHCONNAALMNIO MOTOPHOM NamAaTu. MpusogAatca
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3MNUPUYECKNE OAHHblE O BAMAHMWU OEenpuMBaUMM CHA HA pe3yabTaTbl U TPABMATU3M.
MpeanaratoTca NpakTUYECKMe MeToAbl ONTUMM3ALMKM CHA Yepe3 ynpaB/ieHUE CBETOM,
TemnepaTtypon, NUTaHMem M OUMOMOHUTOPMHT. [enaetcAa BblBOG O HEob6X04MMOCTU
MHTErpaummn ynpaBaeHmMs CHOM B TPEHMPOBOYHbIM MPOLECC KaK KNHOYEBOTO KOMMNOHEHTA
NOArOTOBKM.
Kniouesble cnosa:
COH, CMOPTMUBHbIE Pe3y/bTaTbl, BOCCTaHOB/IEHUE, HEMPOPU3NONOTrUA, UMPKaLHbIEe

PUTMbI, genpmBauna CHa, TPaBMaTnU3M, TMrMeHa CHa, 6VIOMOHMTOpMHI', onTMmMmmn3sauua.
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SLEEP IS THE BEST COACH. THE IMPACT OF SLEEP QUALITY ON ATHLETIC
PERFORMANCE AND RECOVERY

Summary
The article explores sleep as a critical factor in athletic performance. It analyzes the
neurophysiological mechanisms of recovery during sleep, including hormonal regulation

and motor memory consolidation. Empirical data on the impact of sleep deprivation on
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results and injury risk are presented. Practical methods for sleep optimization through
light, temperature, nutrition management, and biomonitoring are proposed. The
conclusion emphasizes the need to integrate sleep management into the training
process as a key component of preparation.
Keywords:
sleep, athletic performance, recovery, neurophysiology, circadian rhythms, sleep

deprivation, injury risk, sleep hygiene, biomonitoring, optimization.

MpeAacTaBbTe, YTO YENOBEYECKUIM OPraHM3M — 3TO C/O0XKHEeWWaa buoxmmmnyeckasn
nabopartopusa, paboTtalowas B pexume HOH-cTon. [JHEM OHa aKTUBHO pacxoayer
pecypcbl, @ HOYbIO 3amnyCKaeT NPOLLecCbl TOHKOM HaCTPOMKM U PEMOHTA. B KOHTeKcTe
CNOPTUBHbIX AOCTUNKEHUN, TAe KaXKAabli NpoueHT 3GPEeKTUBHOCTM HA CYETY, MMEHHO
HOYHas «CMEHa» CTaHOBUTCA pellatowmnm paktopom. OAHAKO COH A0 CUX MOP YacTo
BOCMPMHMUMAETCA KaK nay3a B aKTUBHOCTM, BbIHY)KAEHHbIX MPOCTOM, a He Kak
nonHoueHHana @¢asa TPEHUPOBOYHOro UMKAA. Mexay Tem, nocnefHue AaHHble
HEeMpPodM3N0IOTUK N CMOPTUBHOM MeAULMUHbBI PUCYIOT UHYIO KAPTUHY: Ka4eCTBEHHbIN COH
BbICTyMaeT B PO/M  CTpPAaTErMYyeckoro pecypca, Hanpsmyl BAMAIOWEro Ha
HEeMPOMbILLIEYHYIO NPOBOAMMOCTb, MeTabonnyeckoe 06HOBMEHUE U MCUXONOTMYECKYHO
YCTOMYMBOCTb aTneTa.

dusnonornyeckme MexaHM3mbl, akKTUBUPYIOLLMECA BO BPEMS OTAbIXa, HAMOMUHAIOT
paboTy BbICOKOTOYHOrO KoHBenepa. B dasax meaneHHOro cHa NpomMcxoauT MUKOBas
CeKpeuua CoOMaToTpoOnMHA — FOPMOHA, OTBETCTBEHHONO He TO/IbKO 3a POCT, HO U 33
BOCCTAHOB/IEHNE MUKPOPa3PbIBOB MbILLEYHOM TKaHU, NOJIYYEHHbIX BO BPEMA Harpys3oK.
MapannenbHO CHWUXAETCA YPOBEHb KOPTM30/a, YTO CO343eT  ONTUMAsbHbIN
aHabonnuecknit ¢oH. BbICTpbIN COH, B CBOIO o4yepenb, obecneymBaeT KOHCONNAALNIO
namaTM — TOM CaMOM «MbIWEYHOM MamMATU», KOTOpaA 3aKpennsaeT CAOoXHble
ABUraTeNibHble NAaTTEPHbI, 0TpaboTaHHble Ha TPeHMpPoBKe. TakKnm obpasom, nponycKasn

HOYHO€E BOCCTaHOBJ/1IEHNE, CMNOPTCMEH HE NMPOCTO NNLLAET cebn oTAbiXa, OH npepbiBaeT
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npouecc 6MoNOrMYecKon aganTauMm K MONYYEHHOM Harpyske, CBOAS Ha HeT 4acTb
YCUNMI NpeablayLwero gHs.

Imnupunyeckne HabnwaeHMa NOATBEPXKAAIOT 3Ty 3aBUCUMOCTb. MccnenoBaHuma ¢
yyactmem npo¢decCcroHanbHbIX aTAETOB AEMOHCTPUPYIOT YETKYHO KOPPEeNAaLUID Mexay
COKpaLLEHMEM MPOAO/KUTENBHOCTM CHA W CHUMKEHMEM K/OYEBbIX MNOKasaTenei:
TOYHOCTM OpockoB y 6acKkeTboONMCTOB, BPEMEHW CMPUHTEPCKOrO pearnpoBaHusa vy
NA0BLOB, BbIHOCAMBOCTM Y MapadoHueB. bonee Toro, geduUNT BOCCTAHOBUTENBHOIO
nepuvoaa CTAaTUCTUYECKU MOBbIWAET PUCK TPaBM, YTO MpeBpallaeT TMrMeHy cHa u3
BOMpoca obLWero camoyyBCTBUS B 31I€MEHT CTpPATErnMn ynpaBaeHUA Kapbepon. ApKum
NPUMEPOM CAYKaT Npobnembl AKeTnara y KOMaHA, BbIHYXKAEHHbIX YacTo nepecekaTb
YyacoBble Mosica, — WX pe3ynbTaTbl OOBEKTUBHO CHUMKAKOTCA A0 Tex Nop, MOoKa He
CUHXPOHU3MPYIOTCA UMpPKagHble putmbl [1].

Lenbto gaHHOM paboTbl ABNSETCA He MPOCTO KOHCTaTauMs M3BECTHbIX UCTUH O
nosb3e OTAbIXa, @ CUCTEMATM3ALMA LOAHHbIX, PACKPbIBAIOWMX COH KaK aKTUBHbIN
WHCTPYMEHT YNpaB/ieHMA CNOpTMBHOM ¢opmon. B ¢oKyce BHMMAHMA OKaXKyTCs
NPaKTUKO-OPUEHTUPOBAHHbIE METOAUKN: OT ONTUMM3ALMM YCNOBUIA CNaNbHOM cpeapl 40
aHanM3a UHANBUAYaANbHbIX BUOPUTMOB C MOMOLLbIO COBPEMEHHbIX CMAPT-TEXHONOTUN.
Mocnepyowmii aHaAN3 NO3BONT NEPEOCMbICIUTL MECTO CHa B K/laCCMYECKOM Tpuage
«TPEHUPOBKA — MUTAHME — BOCCTAHOB/IEHWEY, BbIBOASA €0 Ha PO/b K/IKOYEBOro, a He
BCMOMOraTe/IbHOro, KOMMOHEHTA MOArOTOBKM. ITO MCCAeAoBaHME MNOCTPOEHO Ha
MEXANCLUNAMHAPHOM aHanM3e, CUHTE3UPYIOWEM BbiBOAblI M3 CMELMANU3UPOBAHHbIX
nybaAnKaumim no cnoptMBHoOM GpU3IMONOTrMKU, HEMPOOMONOTMM U AAHHBIM MPUKAAAHBIX
KencoB 13 NPaKTUKKN BeAyLNX TPEHEPCKUX WTaboB..

Ecnn paccmaTtpuBaTb BOCCTAaHOBUTE/IbHbIE Pe3epBbl OPraHM3Ma KaK 3aMKHYTYHO
3KOCUCTEMY, TO COH MpeacTaBaaeT B Hel npouecc GyHAAMEHTANbHOM PeKaNNObpPOBKM
BCex cuctem. Ero apxmtektypa, ganekada oT OAHOPOAHOrO MOKOA, ABAAETCA CTPOro
pernameHTUPOBaHHOM NOCAeA0BaTE/IbHOCTbIO HEMPODBMONOTrMYEeCKUX COObITUIN. Kaxkaan

CTaauAa 3TOr0  UMKAA BbIMNOAHAET CREeuuanmM3npoBaHHYO (QYHKUMUIO, HanpamMyto

40


https://os-russia.com/events/matrica-nauchnogo-poznaniya

ISSN 2541-8084 HayuHbli1 31eKTPOHHDIN XKypHan «MaTpuua Hay4yHOro NO3HAHUAY #8-2 /2026

KOHBEpTUpyemyto B PU3M0N0rNMYecKkne BOSMOXKHOCTH aTeTa.

HauyanbHble cTagnm meaneHHoro CHa, 4aCcTo BOCMPUHMMAEMbIE KaK MOBEPXHOCTHbIN
OTAbIX, WHULMUPYIOT KPUTUYECKU BaAXKHbIM MNPOLECC CUHXPOHU3ALUM HENPOHHOM
aKTMBHOCTU. B 3TOT nepuoa npoucxoamt cBoeobpasHblt «cHpoc» CMHANTUYECKOro
HanNpAXeHMA, HAaKOMIeHHOro 3a Bpems bogpcTBoBaHMA. [1na cnopTcMeHa 3TO 03HavaeT
ONTUMM3ALUMIO HEMPOMbIWEYHON CBA3M — 6asuca ANA TOYHOCTU UM KOOPAMHAUMM.
FNy6boKMN  MeaneHHbIn COH  (AenbTa-CoOH)  TpaHchopMUpyeTCcA B [/1aBHYHO
meTabonunyeckyto ¢asy. M'mnopms pesKko yBENANUMBAET CEKPELUD COMATOTPOMMHA,
npuvyem ero BbIGPOC Koppenupyetr C NPOAO/IKUTENbHOCTbIO MMEHHO 3TOW CTaguu.
FOPMOH pocTa 34ecb paboTaeT He KaK CTUMYNATOP YBEAMYEHMA MacCbl, a B NepByto
oyepeapb Kak perynatop penapauum: oH HanpasaseT aMUHOKUCAOTbI K NOBPEeXAEHHbIM
MbILEYHbIM BOJIOKHAM, aKTUBMPYET CUHTE3 K/IETOYHbIX HE/KOB 1 MOBUAN3YET KUPOBble
3anacbl Ans 3HeproobecneyeHMsa BOCCTAHOBUTE/IbHbIX npoueccoB. OAHOBPEMEHHO
HabnlogaeTca cynpeccusa CeKpeuuu KopTM30/a, YTO Co34aeT HWU3KOKaTabosmyeckyro
cpeay, naeanbHyto ans aHabonnsma.

MapagoKcanbHbIM, K BbICTPOBOIHOBbIN COH, COMPOBOXKAAEMbIA CHOBUAEHUAMM,
3aKpennseT ABuratesibHbie HaBblKU. B 31Ol ¢dase MHPopmauma U3 rMNNoOKamna,
OTBEYAlOLLEro 3a KPAaTKOBPEMEHHYIO NAaMATb, NepepacnpesenaeTca B HEOKOPTEKC AN
AONTOBPEMEHHOIO XpaHeHuA. Henpodunsnonornyeckn sto npoaBAfaeTcA B NOBTOPHOM
NPOUIrPbIBAHUM AHEBHbIX MOTOPHbIX MATTEPHOB — MO3r OYyKBa/ZIbHO «peneTupyer»
OCBOEHHble ABWMXeHUA 6e3 U3MYEeCKOM Harpysku, YKPenaaa HEeMpOHHble nyTu.
NlweHune 3Ttor ¢asbl, AaxKe NpPM COXpaHeHun oblier ANUTeNbHOCTU CHa, BedeT K
3aMEeTHOMY YXyALEHUO B OCBOEHMWN HOBOW C/IOMKHOM TEXHUKMW.

OTAeNbHOro BHUMAHMA 3aC/NY)KMBaAeT OTKPbITUE MMPATUYECKOM CUCTEMBI,
aKTUBHOCTb KOTOPOW B AECATb pa3 Bbllle BO BPEMA CHA. DTa MeXaHM4Yeckaa cMcTema
OYMCTKM  UCMNONb3YyeT MNyAbCaluMio  CMMHHOMO3IOBOM  YKMAKOCTM ANA  BblBOAA
MeTaboIMYecKknx oTXoA08B, NPOAYLMPYEMbIX HEMPOHAMU, B TOM Yncie 6eta-amnaonaos

n Tay-6enka. [ns UEHTPaNbHOM HEPBHOM CUCTEMbI CMNOPTCMEHA 3TO O3HavaeT
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NPOPUNAKTUKY HEMPOBOCMANUTE/NBbHbIX MPOLLECCOB, KOTOPblE MOryT MaHNbeCcTUpPoBaTb
KaK CMHAPOM NEepeTPeHMPOBAHHOCTU, XPOHMYECKaA YCTalioCTb WU CHUXKEHue
KOTHUTMBHbIX QYHKLIMIN — CKOPOCTU NPUHATUA PELLEHUI U KOHUEHTpauum [2].

HakoHeLl, COH BbINOAHAET QYHKLUMIO KapaMopecnmpaTopHom ctabunmsaunu. B pase
rnyboKoro cHa NPoOnCXoauMT eCTeECTBEHHOE CHUMKEHME YaCTOTbl CeEPAEUYHbIX COKpPaLLEHMN
N apTepuanbHOro AaBJIEHUA, YTO AAeT MWUOKaphy M COCYAMCTOM CUCTEME Nepuos,
abcontoTHOro nokoA. ITO He MNpPOCTO OTAblX, a aAanTAUMOHHOE OKHO, Koraa
COBEpPLUEHCTBYETCA  BereTtaTMBHaA  perynauma, MNoBblWaeTca  BapuabenbHOCTb
CEPAEYHOrO pPUTMA —  KJ/KYEBOWM MapKep TrOTOBHOCTM K  Harpyskam u
CTPEeccoycTomumBocTu. Takum obpasom, ¢usmonorma cHa npeacrtaer He Habopom
N30/IMPOBAHHbIX ABMIEHUM, @ UENOCTHbIM OMepaTopoM, KOTOPbIA Mepe3arpyxaert
SHAOKPUHHYIO, HEPBHYIO, MbIWEYHYID U MMMYHHYIO CUCTEMbI, FTOTOBA MX K HOBbIM
CBEpPXHaArpy3skam. 3TOT CKPbITbIA OT r/1a3 BUOXMMUYECKMIN KOHBEMEP U ABAAETCA Tem
CaMbIM «HEBUAMMbIM TPeHepPoM», Ybsi paboTa npegonpeaenset 3PpPeKTMBHOCTb BCeEX
BUAMMbBIX YCUIMN HA TPEHUPOBOYHOM MOJE.

IMNuUpMYecKaa NPoBEPKA TMMNOTE3 O KAKOYEBOM POJIN CHA HEM3MEHHO NPUBOAUT
nccnepoBaTenem K XKectkmum uudpam U 0gHO3HAYHbIM TeHAeHUuuAM. JlabopaTopHble
3KCMepuMeHTbl, B KOTOPbIX KOHTPOAMPYETCA NPOAOIKUTENBHOCTb U KayecTBO OTAbIXa
aTNeToB, AEMOHCTPMPYIOT 3aKOHOMEPHOCTH, CPABHMMbIE MO YETKOCTM C BO3AENCTBUEM
dapmaKkonornyeckoro npenaparta. Tak, B KOHTPOJIMPYEMOM UCCAEA0BAHUN C YHaCTUEM
b6acketb6onnctos NCAA, ysenmyeHme BpemeHmn cHa 40 10 4acoB B CYyTKM Ha MPOTAXKEHUU
5-7 Hepenb NpuMBENO K CTAaTUCTMYECKM 3HAYMMOMY Y/IYYLIEHUIO PAAA  K/IOYEBbIX
nokasatenen. CKopocCTb cnpuHTepckoro 3abera Ha 80 meTpoB BO3pOC/a B CPeAHEM Ha
5%, a npoueHT peanusaummn wrpadHbix bpockos nosbicuaca ¢ 78% Ao 89%. 3tn unopsbl
HaNPAMYIO YKa3bIBAlOT HA TO, YTO HenpoMmblweyHaa 3OPEeKTUBHOCTb U KOTHUTUBHAA
$OKYCUPOBKa ABNAKOTCA NPOM3BOAHBIMU HE TOMIbKO OT KaYecTBa AHEBHbIX TPEHUPOBOK,
HO M OT HOYHOM KOHCONMAALNMN.

O6bpaTHas CTOpPOHa 3TOM 3aBMCMMOCTM MNPOABAAETCA ele bonee ApamaTUYHO.
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CUCTeMaTUYECKUN HeaocCbin, onpeaensieMbli Kak COH MeHee 6 4acoB B TeyeHue
NPOAO/KUTENBHOIO Mepuoaa, AeNCTBYeT KaK MNpPOrpeccupyroliuii  TOKCUH  Ans
CNOPTMBHbIX pe3ynbTaToB. MeTa-aHanM3 paboT, NOCBAWEHHbIX LMKANYECKUM BUAAM
CNopTa, BbiABM/, YTO AenpuBaLMA CHa CHUXaeT BpeMa A0 UCTolleHMAa Ha 6erosoit
[lOpOXKKe B cpeaHem Ha 10-30% B 3aBMCMMOCTM OT cTeneHn geduumta. MexaHusm
KPOETCA He TONIbKO B MCUXMYECKOM YCTaNOCTU, HO U B HAPYLLEHUM INTIMKOTeHHOro obmeHa:
HEMOJIHOLUEHHbIA COH CHUXAeT YyBCTBUTENbHOCTb KAETOK K MHCY/JIMHY UM TOPMO3UT
PECUHTE3 MMKOreHa B MbILILLAX U NeYeHu, nnliasa atneta 6a30BOro sHepreTMyeckoro
cybcTpaTa ANa ANUTENbHOMN HarpysKu.

PUCK TpaBmMaTM3ma, BEPOATHO, ABAAETCA Hambonee BECOMbIM MPAKTUYECKUM
apryMmeHTOM B MNOAb3y TUrMeHbl cHa. JIoOHrUTIogHOe HabnogeHWe 3a NoAPOCTKAMMU-
CNOPTCMEHaMM NOKaA3ano, YTo Te, KTO peryaspHo cnan meHee 8 yacos, umenu B 1.7 pasa
Bbllle BEPOATHOCTb MOJYY4UTb TPABMY MO CPABHEHUID C MX Jlydlle OTAbIXaloLMMU
cBepCTHMKamu. MaTodpusmonorma storo ¢eHoMeHa KOMMAEKCHA: CHUXKEHWE CKOPOCTU
peakuMn 1 HapyLueHMe nponpuouenumm (oLyLLeHUa NON0OXKEHUA Tena B NPOCTPaHCTBe)
M3-33 HEBbICMAHHOIO COCTOAHUA COYETAOTCA C KYMYNATUBHbIM MUKPO-BOCMNANEHNEM B
TKaHSAX, He yCnesBLKNX 3aBeplunTb penapauuto. CyxoxKuama n CBA3KK, Yelt meTabonmsm
3HAYUTENbHO MeA/IEHHEE MbILLEYHOr0, OKa3blBAOTCA OCOOEHHO YA3BMMbIMU B YCIOBUAX
AednumTa rnyboKkux CTaamit CHa, Koraa KPOBOTOK B HUX MAKCMMaseH, a npouecchl
BOCCTAHOB/IEHMA KO//1areHOBbIX BONOKOH Hanbonee akTUBHbI.

PeanbHOCTb  NpodeccMoHanbHOro cnopTa C ero nepeesgamum  BHOCUT
[ONONHUTENbHYIO ANCHYHKLMIO B BUAE AECUHXPOHO3a LMPKAAHbIX PUTMOB — AXKeTnara.
WccnepoBaHue pesynbTaToB matyel 6encbonbHom MLB, KomaHabl KOTOPbIX COBEpLUAM
ANVUTeNbHble nepeneTbl C nepeceyeHnem Tpex U 6osee 4acoBblX MOACOB, BbIABMAO
ycTonumByto Koppenaumio. KomaHapl, UrpaBlune «Ha 3anagae» (T.e. Koraa ux BHyTpeHHue
6MONOrMYecKmne Yacbl OTCTaBaM OT MECTHOTO BPEMEHM), Ha NPOTANKEHUN MEePBbIX TPEX
[HEeN AEeMOHCTPUPOBaAM 3HauMMo bonee HU3KMEe noKasatenun nobeapl, coBepluanu

6onblle OWKNOBOK U MOKAa3blBaAU CHUMKEHHYIO 3PPEKTUBHOCTb NMUTYEPOB. ITO MOMKHO
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06BACHUTbL PaccoOrsacoBaHNEM MeXAY NMUKAaMU CEeKpeLuun KOPTM30/1a U TeCTOCTEPOHA C
BHEWHMM rpadmMKOM COpPEeBHOBATENIbHON AKTUMBHOCTW, YTO BedeT K cybonTMmanbHOM
MObMNM3aLNM PECYPCOB B HYXKHbIM MOMEHT [3].

Takum obpasom, nonesble M nabopaTopHble AaHHble CXOAATCA B OAHOM: COH
BbICTYyNaeT He npocto 6naronpuAaTHbIM GOHOM, a HE3aBUCMMOW MepemeHHOM B
YpaBHEHMW CNOPTMBHOrO pe3ynbtata. Ero geduunt wam  HUM3Koe KayecTBo
AEeTEPMUHUPOBAHHO CHUKAOT NPOM3BOAMUTENBHOCTb, YBEIMYMBAA NPU STOM PUCKK ANA
340POBbA Kapbepbl aTaeTa. TN BbIBOAbI CMeLLAOT POKYC C MACCUBHbBIX PEKOMEHAAUUN
«bonblie cnaTb» Ha aKTMBHOE YMpaB/JeHWME CHOM KaK TpeHupyemon yHKumen,
Tpebylowen TAaKOro e TOYHOT0 MOHUTOPUHIA U [03MPOBAHMA, KaK M dulmyeckas
Harpyska.

Mepexon OT OCO3HAHMA LEHHOCTM CHa K ero akTMBHOM onTMmMmsauum TpebyeT ot
CNOPTUBHOTO coobLLeCTBA MEPECMOTPa YCTOABLUMXCA Mapagmrm BOCCTaHoBAeHMA. Ecam
bur3nyeckmne HarpysKm NAaHUPYIOTCA NO YacaMm, a MUTAaHME PACCUYUTbIBAETCA MO rPaMmam,
TO COH 3a4aCTyl0 OCTaeTcA Ha nepudepum  ynpaBAEHYECKOro  BHUMaHWUSA,
npenocTaBAeHHbIM camomy cebe. OgHAKO COBpPEMEHHbIE AaHHble NO3BONAKOT BHEAPUTb
ueneHanpaB/eHHble NHTEPBEHLMUM, npespaLlatoumne HOYHOWM oTAbIX B
NpPOrpaMmMmnpyemblin 31eMeHT NO4rOTOBKMU.

KpaeyrosibHbiM  KaMHeM TakKon ONTMMM3auMM  CTAaHOBMUTCA  ynpas/eHue
UMPKagHbIMU PUTMaMK Yepe3 KOHTPOb cBeToBOM cpeapl. Peuentopbl ipRGC B ceTyaTke
rNasa, YyBCTBUTE/IbHble K KOPOTKOBO/IHOBOMY (CMHe-ronybomy) CBeTy, Hanpsmyto
B/IMALOT HA BbIPabOTKY MeNaTOHWMHA — K/IKOYEBOro ropMoHa CHa. [1na atnerta, ocobeHHOo
B YC/I0BUAX BEYEPHUX TPEHUPOBOK AN COPEBHOBAHUM NPU UCKYCCTBEHHOM OCBELLLEHNM,
3T0 co3gaeT npobaemy NoAaBNEHUA CEKPeLMM MeNAaTOHUHA. [TPaKTUYECKUM peLleHneM
BbICTYNaeT He MNPOCTO YMeHbLUeHWe APKOCTM 3KPaHOB 3a 2-3 4yaca A0 OTApIXa, a
MCNONb30BaHME CMeLMabHbIX OYKOB C AHTAPHbLIMU IMH3AMWN, BNOKNPYIOWLMMWN CUHWNIA
CnekTp. MiccnepoBaHma B pamMKax NOATOTOBKU ONIMMMNUMUCKUMX COOPHbBIX NOATBEPXKAAOT,

4yTO NoA06Han mepa cnocobcTByeT bonee paHHeEMY U TyOOKOMY NOrpy»KeHUIo B AeNbTa-
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COH, AaKe Npu HeCTaHZAPTHOM rpadmKe akTUBHOCTM.

Tepmoperynaumsa npeactasnser coboi ewe OAWMH MOLHbIA pblyar BAUAHUA.
EcTecTBeHHbIN CUTHAN KO CHY — nageHue TemnepaTypbl A4pa Tena npumepHo Ha 0.5-
1.0°C 3a cuyeT pacwupeHuna nepudpepruyecknx cocygoB. ITOT MPOLLECC MOXKHO
CMOAENNPOBATb U3BHE, MPUMEHAA METOANKY KOHTPACTHOrO TEPMAIbHOIO BO34EMCTBUA.
XonoaHbIN Ayw UAKW IOKa/IbHOE OXNaXkAeHUe 30HbI Wwen u anua 3a 60-90 MUHYT A0 cHa
CcnocobCcTBYIOT yCMAEHUIO nepudepmnyeckon Basoaunataumm n bonee sapdekTUBHOMY
OTTOKY Ten/ia oT AA4pa Tena. B npoTMBONO/N0XKHOCTb 3TOMY, COFpeBaHME CTOM, HANPUMep,
TEena0M BaHHOM ANA HOT, CO34a€eT UAM03MI0 6e€30MNacCHOCTU U paccnabneHns, akTuBMpyA
napacMMnaTUYECKy0 HEPBHYO CUCTEMY, YTO TaKKe obaeryaet 3acbinaHue.

HyTpuTMBHbIE CTpaTerMm [OMKHbI OblTb CMHXPOHWU3MPOBAHbl HE TONAbKO C
TPEHUPOBKAMM, HO U € ha3amu cHa. KntoueBbiMm aneMeHTOM 34€eCb ABNAAETCA TPMNTODaH
— npeawecTBEHHUK MeNaToHNHA U cepoToHUHA. O4HAKO ero NPOHMKHOBEHME Yepe3
rematosHuedanmyecknuin  bapbep KOHKypUpyeT C  APYTMMM  AMUHOKMCAOTaMM.
YnotpebneHune bbicTpbIX yrnesoaos (Hanpumep, He6ObLLIOM NOPUUK pUca UaK aroa) 3a
4yaC A0 CHA BbI3blBAa€T MHCY/IMHOBbLIN OTKAWMK, KOTOPbIN «OTBAEKAET» KOHKypUpylowme
aMWHOKMCNOTbI Ha nepudeputo, obneryas goctyn TpuntodpaHa B mo3r. [MapannenbHo
HEOH6X0ANMMO KEeCTKO OrpaHUYMBaTb BELLECTBA-aHTAarOHUCTbl: KOPENH C ero Nepmoaom
nonypacnaga Ao 6-8 4acoB, a TaKKe ANKOrosb, KOTOPbIA, HECMOTPA Ha CeAATUBHbIN
addekT, rpybo dparmeHTUpyeT CTPYKTYPYy CHA, NPAKTUYECKM MONHOCTbIO MNOAaBAASA
KpUTUYECKM BarkHyto REM-dasy.

MoHUTOPUHI nepecTaeT bbiTb yaenom nabopatopuin ¢ NOABAEHUEM HOCUMbIX
TexHonormn. OgHaKo LEeHHOCTb NPeacTaBAAeT He NPOCTO aKTUrpaduaA, OTCIEKUBaAtOLLAA
ABUMKEHWSA, @ KOMMNEKCHbIN aHaN3 BaprabenbHocTh cepaeyuHoro putma (BCP) B HouHoe
Bpemsa. BbICOKMIA ypoBeHb NapacMmMnaTUYeCcKon akTMBHOCTM (NoKa3aTtenb RMSSD) Bo cHe
KOppPenmpyeT C Ka4eCTBOM BOCCTAaHOB/IEHUA M TOTOBHOCTbIO K Harpy3Kam Ha CneayoLLnia
AeHb. Takum ob6pa3om, YyTpeHHWUI noKasatenb BCP CcTaHOBUTCA OOBEKTUBHbLIM

Kputepunem  AnAa NPUHATUA TAaKTUYECKUNX DGWEHMﬁZ CTOUT KN npoBoAuTb
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3aNN1aHMPOBAHHYIO BbICOKOMHTEHCUBHYIO CECCUIO UNIN CieAyEeT CKOPPEKTUPOBATL N1aH B
CTOPOHY aKTMBHOFO BOCCTAHOBAEHUA. KOPOTKUIM KOHTPOAMPYEMBIA [AHEBHOW COH
NpPoAo/IKNTENbHOCTbIO 20-30 MUHYT MOMKET CAYXUTb MHCTPYMEHTOM CUTYaLMOHHOM
KOPPEKLUMN, He BbI3biBaa MHEPLMWU CHA, OAHAKO OH He KOMMEHCUPYET CTPYKTYpPHble
HapyLWeHMA HOYHOIO LUMKAA N A0/KEH NPUMEHATLCA CTPAaTErMyeckn, He nosgHee 15-16
4acoB AHA.

Takum obpasom, ynpassieHne CHOM TPAHCHOPMUPYETCA U3 NACCUBHOTO OXKUAAHMA
oTAbiXxa B aKTUBHbIA OWMOXAaKWMHI, OCHOBAHHbLIA Ha MAHUNYAAUMN BHEWHUMU U
BHYTPEHHUMU ¢aKTopamun. MHTerpayma 3TUX NPOTOKONOB B WUHAMBMAYA/bHbIA NAaH
NOArOTOBKM NO3BO/IAET He NPocTo «bo/blie cnaTb», a KOHCTPYMPOBATb COH HYXKHOIO
KayectBa M rnybuHbl, Aenaa ero npeackasyembiM W ynpaBAseMblM KOMMOHEHTOM
CNOPTMBHOTO ycnexa.

MpoBeAeHHbI aHaIM3 NO3BONAET YTBEPKAATb, YTO COH OKOHYaTe/NbHO MepecTan
6bITb NepUPpepUnHON TEMOI B CMOPTUBHOM HayKe, MeEPEMECTMBLUUCH B CaMblii SMULLEHTP
AVCKYCCMW O npepene 4enoBeYECKMX BO3MOXHOCTEW. MTorom 3Toro uccnepoBaHusA
CTAaHOBUTCA He MNPOCTO KOHCTaTauMsa WM3BECTHOrO Te3uca «cnaTtb MNOAe3HOo», a
dopmynmpoBKa HOBOW pabouyeirt mapagurmbl, B KOTOPOWM COH pacCcCMaTpMBaeTCA KakK
aKTMBHAA, ynpasasemaa u namepmmaa ¢asa agantaumm K Harpyskam. Ero ¢yHKumA
3BO/IIOLMOHMPOBANA OT MACCMBHOrNO OTAbIXa 40 POAM MNOJIHOLEHHOrO CUCTEMHOrO
MHTErpaTopa, KOTopbiM  KoHconnampyeT 3bPeKT TPEHMPOBOK, moayauvpyet
rOPMOHaNbHbIN POH M Nepes3arpyKaeT KOrHUTUBHbIE pecypcbl [4].

MpaKTUYecKMMm cneacTBMEM  AAHHOFO NOAX04a ABAAETCA  HACTOATENbHanA
Heob6XxoAMMOCTb MHAMBUAYANN3ALUUM PEXMMOB BOCCTAHOB/EHUA. YHUBEpPCa/bHbIE
pekoMeHAauMn «cnaTb 8 4YacoB» OKA3bIBAKOTCA CTO/Mb Ke HeadPEeKTUBHbIMMU, KaK U
obuwme coBeTbl NO NUTaHMIO 6e3 yyeTa meTabosMama KOHKpeTHoro atneta. byayuiee
BMAUTCA 33 MNEePCOHANM3UPOBAHHBIMWU COHHbIMM MNPOTOKO/IAMM, KoTopble 6yayT
CTPOUTBCA HA HEMNPEpPbIBHOM MOHWUTOPUHIE He TOJIbKO MNPOAO/IKUTENIbHOCTU, HO U

CTPYKTYPbl HOYHOTO OTAbIXa, Koppensauum ¢as cHa ¢ BUOXMMUYECKMMWN MapKepamn U
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NCUXOPM3NONOTMYECKMM COCTOAHMEM CNOPTCMEHA B TeyeHue AHA. ONTMMabHbIA COH
ANA TAXKEeNoatnetra, OPUEHTUPOBAHHOIO Ha rMNepTPpodUIo U CUNOBbIE MOKa3aTenw,
MOXET OT/IMYATLCA NO CBOEN apXMUTEKTYpe OT CHa MapadoHLa, MPMOPUTETOM KOTOPOro
ABNAETCA a9pObHOe BOCCTAHOBAEHNE N SKOHOMM3ALMA SHEProTpar.

BHeapeHne nogobHbIX TEXHONOMMIN CTONKHETCA C PAAOM BbI30BOB, NPEXAe BCEro,
KY/IbTYPHOrO WM OpPraHU3auMOHHOIo CBOMCTBA. TpPagMUMOHHAA CNOPTMBHAA cpeaa,
MCTOPMUYECKN MNOCTPOEHHAA Ha LEHHOCTAX MNpPeoAoseHMA WU CTOMUM3MA, 4acTo C
NoAO03pPEHNEM OTHOCUTCA K «U3HEKMBAKOWMM» MNPAKTUKAM KOHTPOJA 3@ OTAbIXOM.
Mpeogonetb 3TOT 6apbep MOMKHO TOMbKO Yepe3 MPOCBELLEHME U AEMOHCTpauMio
HEOCNOPUMOMN 3SKOHOMMYECKON 3OPEKTUBHOCTU: WMHBECTULMM B TUTMEHY CHa WU
cneumann3mpoBaHHbI NepcoHan (COMHONOroB, GUOXaKMHIa) OKyNatTCA CHUMKEHUEM
TpaBMaTM3Ma, NPOAJEHMEM Kapbepbl M NOBbILWEHNEM KOHCUCTEHTHOCTW BbICTYNAEHUN.
pamoTHOe ynpaB/iieHNne CHOM CTAaHOBUTCA GaKTOPOM KOHKYPEHTHOIO NPeMMyLLLECTBA Ha
CaMOM BbICOKOM YpPOBHE.

Taknum o6pa3om, 3aKNKUMTENbHbBIN BbIBOA, PaboTbl BbIXOAMT 33 paMKN GU3NONOTUN.
KayecTBo cHa TpaHCchOPMUPYETCA B KIOYEBOM KPUTEPUIM 3PENOCTU BCEN CMOPTUBHOM
CUCTEMbDI, MOKa3aTeNb TOro, HAaCKONAbKO ryboKo HayyHoe 3HaHWe WHTErpMpoBaHO B
noBCceaHEBHYHO NPAKTMKY NOArOTOBKKU. Korga TpeHep aHanm3npyeT gaHHble 0 $pasax CHa
aTneTa Cc TeM e BHMMAHMEM, YTO M NoKasaTtenn GPS-Tpekepa, a rpaduK copeBHOBAHUM
NAAHMPYETCA C y4ETOM LMPKAAHbIX PUTMOB KOMaHAbl, — TO/IbKO TOr4a MOXKHO rOBOPUTb
O UEenoCTHOM noaxoze, NPM KOTOPOM OPraHM3M WCMNOJIb3YeTCA He KaK pecypc anA
NCTOLLLEHMA, @ KaK CNOXKHAA CMCTEMA, TPebytowwana yMHOro u 6epexHoro ynpasieHua ana
AONTOCPOYHOro coseplieHcTea. COH, B 3TOM HOBOW NOMMKE, — HE QHTPAKT MeXAay
TPEHUPOBKAMM, a UX FABHOE CMbIC/I0OBOE NPOAO/IKEHME N ycnoBue 3adPeKTUBHOCTM.
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