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MODERN METHODS FOR DETECTING RAILWAY TRACK DEFECTS

Annotation: Railways remain an essential part of modern transportation, yet their safe functioning is
often determined by the actual condition of the tracks. The study looks at various ways to detect faults in the
rail infrastructure and splits them broadly into two categories: static and dynamic techniques. Different
countries rely on different tools to monitor tracks, and this paper compares those tools based on practical
factors like how precise they are, how much ground they cover, and how difficult or costly they are to operate.
Rather than simply listing pros and cons, we try to show where each method works best. To make sense of
the data, visuals like charts and summaries were added, making it easier to see where each approach fits.
One part of the analysis pays special attention to how certain features of the railway - such as how wide the
rails are or how much the outer rail is elevated — can influence the choice of inspection methods. Lately, there's
been a shift toward smarter diagnostics. Technologies like Al, digital simulations of tracks (known as digital
twins), and systems using many sensors at once are gaining ground. These tools are changing how track
inspections are done and offer new opportunities for early problem detection. This paper doesn't just list
methods — it gives a clear structure for understanding which approach fits what context. The outcomes can
help transportation teams fine-tune how they take care of tracks and make the system more dependable in the
long term.

Key words: railway inspection, static inspection methods, dynamic inspection methods, rail inspection
train, rail monitoring, track diagnostics, smart diagnostics.

Introduction. Railways have long stood as a practical choice for moving people and goods,
combining efficiency with cost-effectiveness. In places like France, China, and Japan, the growing
emphasis on high-speed travel has changed the way rail systems are built and operated, pushing
the limits of technology and reshaping infrastructure policy. However, faster trains bring new kinds
of stress to the tracks they run on. Rails, wooden or concrete ties, the ballast beneath, and even the
electrical systems above — all of these face repeated strain day in and day out. The pounding weight
of trains causes small shifts, gradual weakening, and damage that may not always be visible at first
glance. Often, it's the tiny faults that prove most dangerous. A minor crack or misalignment, if
ignored, can develop into something far worse. For routes where trains move frequently or at high
speed, routine inspection becomes essential. It's not just a matter of keeping trains on time — it's
about catching the warning signs before they turn into major problems [1]. People working in the
railway industry have long relied on inspections to spot problems before they turn serious. These
checks can be done in two main ways — either when trains are parked or while they’re actually
running. Not that long ago, such work was mostly done by hand. It took a lot of effort, and mistakes
weren’'t uncommon. But things have shifted. Rail operators are now turning to machines and smart
technology to take over some of those responsibilities.
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This article explores how different countries go about checking the condition of their railway
tracks. It compares methods that rely on stationary assessments with those carried out during
motion, and it also looks at how new tools — especially those using artificial intelligence — might make
these tasks faster and more dependable. Unlike many existing studies that either focus narrowly on
describing a single method or report on the use of a specific system within a national rail network,
this research takes a broader view. It offers a structured comparison of both static and dynamic
inspection techniques, aiming to show how they relate to one another in practice. What sets this
paper apart is its attempt to bring several aspects together: a clear technical classification of the
approaches, a side-by-side evaluation of their measurement performance, visual illustrations that
clarify the findings, and a forward-looking discussion of where railway diagnostics technology might
be heading next.

Methods and materials. Track inspection methods carried out while the train is stationary
have changed a lot over the years. Traditional manual checks, which once relied heavily on visual
observation, are now being replaced by more advanced tools. Instead of just walking the track,
specialists now use mechanical platforms, digital measurement systems, and even 3D diagnostic
equipment with high accuracy.

These innovations make it possible to inspect rail conditions more efficiently and with far
greater precision. The data collected using these systems helps detect subtle faults that older
methods might miss, making the overall maintenance process more proactive and reliable. When
people check tracks while no trains are running, they usually focus on a few basics: how far the rails
are from each other, whether the track tilts on turns, and if everything stays lined up over a long
stretch. Most rail systems go with 1435 mm —it’s called standard gauge. This size has been around
since 1937, when it got the official stamp from the International Union of Railways (UIC). Today,
more than half the world’s train lines use it [2]. Anything wider? That’s broad gauge. Smaller? That’s
narrow. So, why does rail spacing matter? Because it affects how a train handles. Figure 1 shows a
comparative diagram of railway track sizes, wider tracks — like 1520 mm in the former USSR or 1676
mm in India — help big, fast trains stay balanced. Narrow gauges, like 762 or 600 mm, are handy in
tight spots — mountain areas, factory lines, things like that. When a train takes a turn, it's naturally
pulled outward. That force can make it shift a bit off-center. To deal with that, the outer rail is raised
higher than the inner one on curves. This setup is called superelevation. It really matters — without
it, trains couldn’t take turns safely at higher speeds.

1676 mm
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1000 33
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Figure 1 — Rail gauges around the world

This picture shows different rail sizes used in various countries. Each line represents the
distance between the rails - shown in both millimeters and feet/inches. The biggest one is at the top,
and they get smaller as you go down, so it's easy to compare. The widest is 1676 mm (5' 6"). You'll
find that in India, then there’s 1520 mm, common in places like Russia and other CIS countries. The
most used is 1435 mm (4' 8'4%"), called the standard gauge. It's found in the US, Europe, and China.
Smaller ones like 1067 mm, 1000 mm, 762 mm, and 600 mm are used on older or narrow tracks —
for example, in mountains or factory areas. At the bottom of the diagram, you'll also see what the
rails themselves look like. These shapes change depending on the size of the track.

To clarify the workflow underlying railway track monitoring methods, Figure 2 shows a general
algorithm for monitoring methods. After making a decision to inspect a railway track, the approaches
differ depending on whether static or dynamic diagnostics is selected. The diagram shows the key
steps and tools used in each method.
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Figure 2 — General functioning of monitoring methods
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1 Track geometry: measurement methods

Manual gauge and digital gauge

This is the classic tool still used on lower-speed tracks (up to 160 km/h). It’s reliable in simple
setups but needs a lot of effort and is affected by human error.

A more modern option, this tool can store, show, and send data. It adjusts for temperature
changes automatically and gives both visual and audio alerts when something goes beyond the
allowed range. One example is the CALIPRI module, which measures things like track width, ralil tilt,
and wheel-rail interaction [3].

2 Trolley-based and mobile measurement systems

GEDO CE (Germany)

This system includes a measuring trolley, an industrial computer, and a total station. It helps
map the track’s centerline, check elevation changes, and calculate superelevation with high accuracy
[4]. It's used for both ballasted and ballastless tracks, especially during track laying and alignment of
long rails.

Amberg GRP (Switzerland)

This setup works by taking relative measurements and verifying them with fixed references.
It's highly accurate and works together with Leica total stations and GPS. It's ideal for switch
installation, precise surveying, and inspecting high-speed lines [5]. Figure 3 shows the Amberg GRP
System FX, designed for high-precision measurement of railway track geometry.

Figure 3 — Amberg GRP model

SOUTH FX (China)

This is a standard manual trolley equipped with modules to measure track gauge, rail tilt, and
relative distances. It also comes with a radio modem to send data to a total station and a control unit.

Portable flaw detectors

These are handheld ultrasonic tools used to scan rails manually. They usually include a signal
generator, several sensors, and a screen that shows either a B-scan or A-scan image. One downside
is that they can miss defects, so the rail might need to be checked again.

Automatic testing trolleys

These are small machines that scan the rail automatically along its length. They’re faster and
more accurate than manual options.

Rail inspection trains

These are high-tech trains that inspect both rails while moving at high speeds. They're used
on major lines and in metro systems. However, they are expensive and can be difficult to maintain

[6].

Based on the information above, we carried out an analysis of different static inspection
methods in table 1 used for railway tracks. The comparison looked at key factors such as accuracy,
coverage, labor requirements, practicality, and cost.
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Table 1 — Overview of static inspection methods

The speed of Labor
Method Accuracy the costs Application Advantages Limitations
examination
. . Simplicity,
Manual calibre High (up to Very low High Sections up to accessibility, no Human factor,
0.5 mm) (manual) 160 km/h . low speed
power required
All types of
Digital calibre . lines, Automation, Limited
Very high . . )
(for example, (0.1-0.3 mm) Low Medium | especially memory, alarms, coverage, high
CALIPRI) - high-speed versatility device price
ones
Requires
Ballast-free High coordinate training of
GEDO CE . . .
High Average Low tracks, laying accuracy, digital personnel and
(Germany) 4 )
of long rails processing measurement
conditions
. . Expensive,
Amberg GRP Very high Average Average Ic'jlei?ldeg ’ ’I[g:g?;?:tci)gnvswtni h sensitive to
(Switzerland) yhg 9 9 ar>r/ov85 accurac NN external
y conditions
. Limited in
Mass Leica hardware
SOUTH FX Average Average Average | inspections in compatibility, accuracy and
(China) b o software
Asia portability .
analytics
Search for Ultrasound Omissions, the
Portable flaw Average Low High cracks, visualizatio'n of need for
detectors 9 9 welding repeated
A/B scans ;
defects analysis
Automatic High Average Low Scheduled ?:Itlggfotrlwc stable Limited format
trolleys 9 9 inspections . ' (rails only)
quality
Flaw detection | Medium— High (up to 100 Highways and | Scale, high V_er_y high cost,
. . Low difficult
trains high km/h) subways performance operation

Based on the analysis and data from various sources, Figure 4 shows how different types of
static inspection equipment are used across several countries. The chart makes it easy to see which
technologies are most common in specific regions and how local needs and specializations influence
the development of measurement systems.

China B Germany Track Trolley Mobile Platform

Handheld Gauge
Digital Gauge
Track Trolley

Mobile Platform

Ultrasonic Rail Tester

0 2000 4000 6000 8000 5000

Figure 4 — Main equipment used for static railway track inspection

As shown in Figure 3, the use of static inspection tools varies by country, depending on the
level of technology, infrastructure needs, and track gauge standards. For example, China leads in
the number of manual gauges in use, while Germany focuses more on digital systems. Switzerland
makes wide use of GRP trolleys, and South Korea is actively developing ultrasonic rail testing
methods. This kind of visualization highlights how important it is to adapt inspection technologies to
each country’s specific rail network and technical regulations.

3 Dynamic railway track inspection

Dynamic inspection allows continuous monitoring of track conditions while a train is in motion.
Its main advantage is the ability to collect data quickly over long distances. Modern inspection trains
and telemetry systems can capture track geometry, overhead line data, signaling information,
vibrations, and even detect internal rail flaws - all while moving.
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IRIS 320 (France)

This is a modified high-speed TGV train built for inspection work at speeds of up to 320 km/h.
It measures track geometry, overhead line conditions, and checks telecom and signaling systems
[7]. It's mainly used to carry out preventive maintenance across the high-speed rail networks in
France and Belgium.

CIT-500 (China)

A diagnostic train based on the CRH-380A model, capable of operating at speeds up to 500
km/h. It performs full inspections of track systems, power supply, and onboard telematics. It includes
space-time positioning, real-time monitoring, and advanced analysis modules.

East-i (Japan)

This multifunctional inspection train was developed from the Series 700 Shinkansen. It
monitors pantograph-to-wire contact, uses laser tools for gauge measurement, tracks vibrations, and
includes onboard video systems. It runs on both high-speed and conventional connected lines.

GeoRail-Xpress (Germany)

Developed with Deutsche Bahn, this special-purpose wagon is fitted with radar antennas to
scan ballast and subgrade, laser systems for rail geometry, digital cameras, and GPS positioning. It
can detect microcracks, breaks, and structural faults at speeds up to 100 km/h.

Archimede (Italy)

A platform created by the Italian rail company RFI. It combines video inspection, laser
scanning, thermal imaging, and geometric measurement. The train includes a locomotive, four
technical cars, and a control cabin.

Onboard dynamic monitoring systems

These systems are installed directly on locomotives and include sensors for acceleration,
vibration, and position. They track how smooth the ride is and detect any unusual changes in track
geometry. If a parameter goes beyond safe limits, the system sends a warning and suggests what
action to take.

Portable vibration recorders

Small devices placed in the driver’s cabin. They measure vibration and acceleration while the
train is running. These tools help quickly locate trouble spots without needing a full inspection crew.

Dynamic monitoring has made track inspections much faster and more efficient. Since it runs
automatically and needs little human input, it's especially useful on high-speed or long-distance
routes — places where manual or static methods just don’'t work well [8].

Results. To better illustrate the differences in diagnostic methods depending on the region,
Figure 5 shows the classification of countries according to the main methods of railway inspection.
The countries are grouped according to the prevailing use of static or dynamic diagnostic
technologies. Static methods are more common in countries with advanced precision-oriented
railway infrastructure, while dynamic methods are preferred in countries that prefer high-speed
coverage and automation.

1.0

To fairly assess the effectiveness of different railway track monitoring techniques, we focus
on three main criteria: inspection speed, measurement accuracy, and how much of the infrastructure
can be covered. These factors are compared in Table 2 and also shown visually in the charts.

The figure 6 below shows a comparison of offsets in two different operating modes — static
and dynamic. The graph shows that in static mode the displacement is about 0.5 mm, while in
dynamic mode it increases to about 1.5 mm. These data clearly show the effect of the dynamic load
on the displacement value.
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Table 2 — Comparison of static and dynamic inspection methods

Criterion Static inspection Dynamic inspection
The speed of the examination Up to 5 km/h Up to 350 km/h
Measurement accuracy High (error ~0.5mm) Average (error ~1.5mm)
Coverage per shift Up to 1 km Up to 1000 km
Required personnel High Medium
Dependence on the conditions of the path Minor High
18 ~1.5mm

1.0

0.5

0.0

0.5

0.0

Static Dynamic
Figure 6 — Accuracy comparison of inspection methods

Static inspections tend to offer the highest accuracy. That's because they rely on direct
contact tools like digital gauges and total stations. In dynamic setups, accuracy can drop a little due
to train movement and vibrations.

One big advantage of dynamic inspection is how much ground it can cover. In a single work
shift, an inspection train can scan up to 1000 kilometers. That makes this method ideal for keeping
large railway networks under regular control. The diagrams figure 7 below clearly illustrate these
differences. The first diagram shows the typical measurement accuracy for each approach, while the
second diagram shows the difference in coverage range.

1000 up to 1000 km

800 -
600 -

400 -
up to Tkm

Coverage in km

200

0
Static Dynamic

Figure 7 — Coverage comparison of inspection methods

This study organized and reviewed current methods for both static and dynamic railway track
inspection. We compared them using three main criteria. measurement accuracy, inspection
coverage, and labor requirements. We found that static tools-like manual and digital gauges, along
with GEDO and Amberg GRP trolleys-are very accurate, especially for detailed checks on high-load
track sections. On the other hand, dynamic systems such as inspection trains (IRIS 320, CIT-500,
East-i) and advanced platforms can cover long distances quickly, sometimes up to 1000 km in a
single shift. Charts were used to clearly show how these methods differ, helping to highlight the pros
and cons of each approach. We also considered factors like track gauge and geometry, both of
which influence which tools work best. Superelevation on curves was noted as especially important
for accurate readings.

Discussion. A review of contemporary railway diagnostic procedures reveals that none of
the procedures are universal. Static mode has the highest level of measurement accuracy and the
possibility to monitor certain parts of the path in detail. They prove a valuable asset particularly in
the technical inspection of complicated areas of infrastructure where fine track geometry is required
e.g. at switchbacks or high-load sections. But these approaches have one thing in common, namely
poor survey pace, intensive labor requirement, and are weather dependent, restricting their
application on longer or inaccessible routes.

Dynamic methods, on the other hand, enable the real-time monitoring of infrastructure to
delivers up to 1,000 km per shift. This would make them irreplaceable in the event of them being
used in the case of preventive maintenance planning of high-speed traffic conditions or in running
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large backbone networks. Nevertheless, dynamic technologies are not as accurate as the static
ones, and remain time consuming in terms of equipment and personnel. Under unstable train
trajectories and vibration influences, measurement errors can occur, and such a scenario needs to
be checked as well.

It is noteworthy that there is observed tendency to adopt intelligent technologies, such as
artificial intelligence, digital twins and multisensory platforms. These options raise the level of
automation of data analysis, minimize the human factor and make it possible to foresee the evolution
of defects at the early stage. Such alteration of the system of diagnostics presupposes a shift to
proactive management, as opposed to the reactive one in the technical state of the railway
infrastructure.

The fact that a mixed approach is required can be also proven by a comparison of different
ways offered in the article. The prospect of using dynamic monitoring as a primary tracking method
to assess the state of the track and then the static method to clarify diagnostics allows enhancing
the effectiveness and safety of the railway network maintenance end to end.

In general, the choice of diagnostic method should be determined by the characteristics of a
particular section of the track, accuracy requirements, technical equipment and economic feasibility.
To achieve maximum efficiency, it is important to develop flexible diagnostic systems adapted to
national standards, track type and traffic intensity.

Conclusion. The reliability and safety of railway transport depend heavily on regular
monitoring of track conditions. This review confirms that no single method is fully universal. Static
inspection systems deliver high accuracy but are limited in coverage and require significant manual
effort. In contrast, dynamic platforms are more suitable for large-scale assessments but come with
high costs for equipment and infrastructure.

A balanced approach works best: dynamic scanning can be used to quickly detect potential
problem areas, followed by focused static diagnostics to verify and analyze the findings. This
combined strategy ensures both speed and reliability, which is especially important for high-speed
rail networks.

Looking ahead, the field of railway infrastructure diagnostics is expected to benefit greatly
from smart technologies. Among the most promising trends are machine learning and Al tools that
help automate the processing of inspection data. These systems can identify patterns, detect early
signs of wear, and even make recommendations for maintenance—faster and more reliably than
manual analysis. Another key area is the development of digital twins: detailed virtual models of
railway assets built using data from satellites and ground-based sensors. These models allow
engineers to simulate and predict infrastructure behavior in real time.

In addition, researchers are working on multisensor platforms that combine laser scanning,
ultrasonic testing, vibration monitoring, and thermal imaging [9, 10]. Making such tools work across
different rail gauges and in harsh weather conditions is a priority. Cloud-based services are also
gaining traction. These platforms can store massive amounts of inspection data and use predictive
analytics to plan future repairs. This shift from reactive to proactive maintenance could lead to safer
railways and lower costs in the long run.
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TEMIPXKON XXONOAPbIHbIH AKAYJTAPbIH AHbIKTAY1blH 3AMAHAYU SAICTEPI

Temipxxondap Kasipei 3amaHsbl macbiMandayObiH axbipamac beriei 6osnbin Kana 6epedi, 0ezceHmeH
onapdbiH Kayinciz xymeic icmeyi kebiHece xondapObiH Hakmbl XardalibiMeH aHbliKmanaldbl. 3epmmey
memip)xon UHgpaKkypblibiMbiHOarbl akKaynapObl aHblKmayoblH apmypii adicmepiH Kapacmbipadbi XoHe
onapdbl eki caHamka benedi: cmamukarbiK XoHe OUuHamuKarblKk adicmep. Opmypni endep xondapdbl
bakbinay ywiH spmypri Kypandapra cyleHedi xaHe by makasnada 6y Kypandap onapObiH KaHWarlbiKmbl 0971
ekeHOiei, KaHWa aymMakmbl KaMmumbiHbl XX8He onapObl natdanaHy KaHwarbiKmbl KUbIH HeMece KbiMbam
ekeHOiei cusiKmbl rpakmukarbiK ¢hakmopnapra balinaHbiCmbl canbicmblpbliadbl. ApMbIKWbIIbIKMapbl MEH
KemwinikmepiH misimoeydiH opHbiHa, 6i3 oap 8dicmiH Kal xeple XaKCbl XYMbIC icmelmiHiH Kepcemyeze
mbipbicambi3. [Jepekmepdi myciHy ywiH Ouagpammarnap MeH KOpbimbIHObIIap CUSIKMbl KOPHEKInikmep
Kocblndbl, byn ep macindiH Kau xepde colikec kenemiHiH kepyOdi xeHindemmi. TandaydeiH bip bericiHde
mewmipxondeiH 6eneini 6ip epekweriikmepi, Mbicasnbl, pernbcmepdiH KaHwarnbiKmbl KeH ekeHOiei Hemece
CbIPMKbI pefibCMIiH KaHWabiKmbl kemepinzeHdiei — mekcepy adicmepiH maHOayFra Kanal acep ememiHiHe
epekwe Hasap aydapbinadbl. CoHfbl yakbimma akblidbl QuasHOCMuKara Kewy Xypin xambip. XKacaHdbl
uHmennekm, mpekmepOdi uyugpnsik Modenboey (UughprnbiKk ezizdep den amanadbl) xoHe 6ip yakbimma
KernmezeH ceHcoprapdbl KondaHamblH Xylenep cuskmbl mexHonoausinap KapkblH anyda. byn Kypandap
bakbinay mekcepynepiH xypeidy mepmibiH e32epmedi xoHe akaynapObi epme aHblKmayOblH XaHa
MYMKIHOIKmepiH ycbiHalbl. byn makanada adicmepdiH misimMi FaHa emec, COHbIMEH Kamap KaHOal macinoiH
KaHOali KOHmeKcmke coalKec KernemiHiH myciHy YWwiH Hakmbl KypbinbiM 6epineeH. Hamuxenep Kenik
bpuzaldanapbiHa xondapra Kanal Kymim xacay KepekmieiH 0s51 pemmeyae XoHe XyUeHi y3aK mep3imoi
rnepcriekmugada ceHiMOipek emyae kemekmeceoi.

TyliH ce3dep: memipxon UHCMEKUUsICbI, cmamukariblk mekcepy adicmepi, OUHaMUKarbIK mekcepy
adicmepi, meMip)xos1 UHCHEKYUSICbl MOUbI3bl, MEMIPXOT MOHUMOPUHEI, X051 OuasHOCMuUKachl, akblilbl
QuazHocmuka.
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COBPEMEHHbBIE METOAbl OBHAPYXXEHUA OE®EKTOB XXEJNE3HOAOPOXHOIO NMNOJIOTHA

)KenesHbie Oopoau ocmaromcsi 8axHOU 4Yacmbio COBPEMEHHO20 mMmpaHcriopma, OOHaKo UX
besonacHoe (byHKUUOHUPOBaHUE 4Yacmo ornpedenssemcss akmuyeckuMm cocmosHuem rnymed. B
uccnedosaHuu  paccMampuearomcsi  pasfiuyHble  criocobbl  ObHapyxeHuss  HeucripasHocmel 8
XKerne3HodopoxHoU UHgpacmpykmype u 8 uerioM oHuU nodpasdensomcesi Ha dge Kameaopuu: cmamu4yeckue
U QuHamu4eckue Memoobl. Pa3Hbie crpaHbl UCTob3yom pasHble UHCMpPYMeHMbI 0515 MOHUMOpPUHaa rnymed,
U 8 amoM OOKyMeHme CpasHUBarmCs 3mu UHCMPYMEHMbl, OCHO8aHHbIE Ha MPaKmu4yeckux ¢hakmopax,
makux Kak Ux mo4yHocmb, riowjadb oxeama U C/OXHOCMb Unu Oopoeo8u3Ha UX Ucronb308aHus. Bmecmo
r1pPOCMOo20 NepeYuUC/IeHUs MIKCco8 U MUHYCO8, Mbl CmapaeMcs rokasams, 20e Kaxobil memod pabomaem
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nydqwe eceeo. [ns npudaHusi cMmbiciia 0aHHbIM Obiiu dobasrieHbl 8u3yaribHble 3JIEMEHMbI, Mmakue Kak
Ouazpammbl U C800KU, YMO yrpouwaem roHUMaHue moeo, 20e rnodxodum Kaxobil nodxod. B odHoU u3
yacmeld aHanusa ocoboe eHUMaHue ydesnsiemcsi MoMy, Kak ornpedesieHHbIe XapakmepucmuKu Xese3Hou
dopoeu, maKue KaK wupuHa pesbCco8 usu ebicoma nodbema 8HeWHeao pesbca, Mo2ym 6/usimb Ha ebibop
memodoe KoHmpors. B nocnedHee apems Habnodaemcs nepexod Kk bonee sghghbekmusHol duazHOCMUKE.
Takue mexHoroauu, KaK UCKYyCCMBeHHbIlU UHmesnnekm, yugposoe modenuposaHue rnymel (U3seCmHble Kak
yugpossie G80UHUKU) U cucmeMbl, UCMOMb3yowUe MHOXecmeo damyuko8 OOHO8PeMeHHO, Habuparom
0bopombl. OImMu UHCMPYMEHMbI MEHSIOM Memodbkl MPOBEPKU rymeli U OMKPbIBaKM HOBbIE 803MOXHOCMU
0nisi paHHe20 obHapyxeHus npobnem. B amom dokymeHme He npocmo nepeducrieHbl Memoodbl - oH 0aem
yemkyto cmpykmypy Onsi roHUMaHusi moeo, Kakol rnodxod rnodxodum Orsi KOHKPEeMmHO20 KOHMEKCMa.
Pe3ynbmambi MO2ym nomMo4b mpaHCcrnopmHbiM KoMaHlaM ycoseplieHcmeosambs Memodb! yxoda 3a nymsmu
U rosbicumb HadexHOCmb cucmemMbl 8 00/120CPOYHOU nepcrekmuse.

Knroyesbie crioea: xxene3Ho0OpOXHast UHCeKUyuUsi, Memo0dbl cmamu4Yeckol UHcrnekyuu, mMemoob|
OuHamMu4ecKol UHCMEeKUUU, Xer1e3HOOOPOXHbIU UHCMEKUUOHHBbIU 10e30, MOHUMOPUHE Xe/le3HbIXx 00poe,
QuasHocmuka rymu, uHmeJsinekmyasbHas OuagHoCcmuka.
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