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Myka:

- TOO «Cynkap u K»- Ha Adranucran — orcyrcTBue 3asBku Ha 229 BaronoB — 14600
TOHH U3-3a OTCYTCTBUS paszpemieHust u3 Hypcynran, Ha Y30ekuctan — 43 Barona - 2752 TOHHBI,
OTCYTCTBHE 3asBKH Ha 5 BaroHoB — 320 ToHH Ha Amxaban, 8 BaroHoB — 640 T - mtpad.

- «Ka3V¥30xkcnopt» Her noarBepxkaeHus u3 Hypcynran Ha 36 BaroHoB — 2273 TOHHBI Ha
JKCIIOPT.

- TOO Dxo Tepa oTcyrcTBHUE 3asBKM Ha 85 BaroHoB — 5806 TOHH, BBUY €€ 3aBbIIICHUS,
35 BaronoB — 2380 TOHH U3-3a OTCYTCTBHS ITOATBEP K AeHUs 1aHa u3 Hypcynran [5].

VY COBEpLICHCTBOBAHNUE  YCIOBMM IIEPEBO30OK Ul  TPY300TIpABHUTENEH 3a  CUET
NPEIOCTaBICHUSl JIy4lllero Ha pbIHKE MPEAJIOKEHUs IO ONEPUPOBAHHIO  BAarOHAMH.
OnTuMu3MpoBaTh CTOMMOCTH TPAaHCIOPTUPOBKM Yepe3 AalibHEHIIee BHEAPEHUE IMPOrpamMMbl
CHID)KEHUSI 3aTpaT C IMOBBIIIEHHBIMU IIEJIIMU O 3KOHOMHUHU M ONTHMHU3ALMIO pacrpeiesieHus
[IOTOKA C YYETOM MCIIOJIb30BaHMs 3JIEKTPUPHUIMPOBAHHBIX MYTEH W y4acTKOB C HaUMEHbILEH
3arpy3Koii JUis CHUKEHHs TpeOOBaHUN K PaCIIUPEHUIO MPOITYCKHOM criocoOHOCTH [6].
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PROBLEMS OF INTRODUCTION OF DIGITAL TECHNOLOGIES IN TRANSPORT
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. One of the derivatives of the fourth technological revolution (industry 4.0) is
the digital economy. The main difference between the current economy and the digital one is that
in the former, GDP is the main indicator for evaluating its effectiveness. The implementation of
the Digital Kazakhstan program implies the widespread introduction of digital information
technologies to improve the lives of Kazakhstanis. Developed information and communication
environments, IT incubators, e-government services, e-Commerce, digital libraries, blockchain
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technologies, cybersecurity, electronic logistics, digitalization of transport and logistics
infrastructure, smart cities and homes, and this is not the whole list of areas covered by
digitalization. According to the objectives of the «Smart city» projects implemented in the
regions of the Republic of Kazakhstan, smart roads in the near future will be able to provide
residents of congested cities of Kazakhstan with a fairly high level of comfort. City authorities
and businesses will be able to save money and improve the efficiency of all business processes,
including the transportation process. The process of digitalization is currently an urgent issue and
affects almost all countries of the world.

Keywords: Digitaization, industry 4.0, integrated transport logistics, gross domestic
product, digital economy, transport corridor, transportation process.

Anparna. TepTiHIN  TEXHOJIOTHUSIIBIK  PEBONIONUSHBIH  TYBIHABUIAPBIHBIH  Oipi
(Uapyctpust 4.0) — nudpasik skoHoMuka. Kazipri 5KOHOMHKAa MEH HHQPIBIK KOHOMHKA
apachIHJarbl HETI3TT aWBIPMAIIBUIBIK OHBIH THIMIUITIH Oaralay/blH aJIFaliKbl HETI3TI
kepcetkimi JKIO Oonbim Tabbutamel. «udpneik Kazakcran» OarmapiamacblH iCKe achIpy
Ka3aKCTaH/IBIKTAPIbIH OMipiH JKaKcapTy MaKcaTbiHAa OaplibIK JKeple aKMmapaTThIK IUPPIIBIK
TEXHOJIOTHSUIApAbl EHTI3yll ke3zaeil. JlamplFaH akmaparThIK-KOMMYHUKAIMsUIBIK oprta, IT-
WHKyOaTopiap, 3JMEKTPOHJIBIK MEMIICKETTIK KBI3METTEpP, AJICKTPOHIBIK KOMMEPIHS, HUMPIIBIK
KiTanxaHanap, OJOKYeHH TeXHOJIOTHsIIap, KHOepKayilci3diK, 3JEeKTPOHBIK JIOTUCTUKA, KOJIK-
JIOTUCTHKAIBIK WHPPaAKYPbUIBIMABI MH(PPIAHABIPY, aKbUIABl Kajajgap MCH YWIep, jKoHe Oy
nupiaHaplpy KaMTUTHIH OarbITTapblH TONBIK Tiz0eci emec. Kazakcran PecrnyOnukachbiHBIH
OHIpJIEpiHIIE ICKE AachIPBUIBIN JKaTKaH «Smart city» >X00aJapblHBIH MIiHAETTEepiHEe CoHKec,
aKbUIJBI JKOJIAp JKaKblH Oonamiakta Ka3zakcTaHHBIH IIaMaZaH ThIC KYKTEITeH KallaJapbIHbIH
TYPFBIHIAPBIH JKAWIBUIBIKTBIH KETKUTIKTI KOFaphl JIEHICHIMEH KamMTamachl3 ere amannl. Kana
Owmniri MeH OusHec Oapiblk OW3HEC-TIPOLIECTEP/ll, COHBIH IMIIHAE TachiMajaay MpoLeciH
yHEMJIel, TUIMAUIIIH apTTeipa anaasl. Lludpnanaslpy mporeci OYriHIT KyHI ©3€KTI Macele
0O0JIBIN TaOBLTAIBI JKOHE SNIEMHIH OAPIBIK JEPIiK eNIepiH KaMTH/IbL.

Ty#inai  ce3mep: 1mdpnanasipy, uHgyctpus 4.0, wuHTerpanusuianran Kemik
JIOTUCTHUKACHI, KAJIBI 1TKI OHIM, HU(PIBIK SIKOHOMUKA, KOJIK 211131, KOJIIK MpOoIeci.

AnHoramusi. OjHa ©3 TPOU3BOJHBIX YETBEPTOM TEXHOJOTHYECKOW PEBOJIOIUMHI
(Munyctpus 4.0) — mudposas skoHomuka. OCHOBHAs pa3HUIA MEKY HbIHEITHEH Y9KOHOMUKON 1
mu(poBOH COCTOMT B TOM, 4YTO B TIEPBOM OCHOBHBIM TIIOKa3aTelieM [UIsl OIICHKH €e
sbdexktuBnoctn  cayxkutr BBII.  Peamuzanus mporpammber  «{udposoit  Kazaxcrtan»
MOJIpa3yMeBacT IMOBCEMECTHOE BHEIPEHNE MH()OPMAIMOHHBIX MU(PPOBBIX TEXHOJOTHHA C HEITHIO
yIy4IIeHUs KU3HU Ka3axcTaHIeB. Pa3BuTeie nHpOpMAIMOHHO-KOMMYHUKAIIMOHHBIE cpeabl, [T-
WHKYOATOPBI, 3JICKTPOHHBIC TOCYAApCTBEHHBIC YCIYTH, JIEKTPOHHASS KOMMEpPIHs, IHu(pOBBIC
Oubnuoreku, OJOKYEHH TEXHOJOTHH, KHOEpOEe30macHOCTh, JIEKTPOHHAs  JIOTUCTHUKA,
U(POBHU3AITUS TPAHCIIOPTHO-JIOTUCTUICCKOW HHDPACTPYKTYphI, YMHBIE TOpPOJa U JIOMa, U 3TO
elle He BeCh MepeueHb HAIMPaBJICHUI, KOTOPbIe OXBaThiBaeT nmudpoBuzanus. CormacHo 3agadaM
MPOEKTOB «Smart city», pealim3yeMbIXx B peruoHax PecmyOimku KazaxcraH, yMHBIE OpOTH B
OnmxkaiiimeM OyaymieM CMOTYT OOECTeYUTh >KUTENSIM TeperpyKeHHbIX ropoaoB Kazaxcrana
JIOCTaTOYHO BBICOKHUU ypOBeHBb KoM(popTa. ['opojcKue BiIacTH u OM3HEC COOTBETCTBEHHO CMOTYT
COKOHOMHUTh U TIOBBICHTH J(PPEKTUBHOCTh BCEX OW3HEC-MPOLIECCOB, B TOM YHCIE U
nepeBO304HbBIN mporiecc. [Ipomece mudpoBu3anum Ha CETOAHAIIHUN JE€Hb aKTYaIbHBIM BOTIPOC U
3aTparuBaeT MPaKTUYECKH BCE CTPAHBI MUPA.

KiroueBble cioBa: mudposuzanus, uHayctpus 4.0, uHTErpupoBaHHAs TPaHCIOPTHAS
JIOTUCTHKA, BAaJIOBOW BHYTPEHHHUH MPOIYKT, IU(POBas YKOHOMHKA, TPAHCIIOPTHBIA KOPHIOD,
TPAHCIOPTHBIN IIPOLIECC.

Introduction. As with any strategy for the competitiveness of digital technologies in
transport, there is no universal recipe. The economy of any developed country shows itself as a
leader in the development and application of digital technologies in transport. Everything is
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determined by the specific tasks of the state and solving the problems of the national industry
market. For example, in Germany, which is becoming a pioneer of industrial technologies,
industrial leadership is a priority. The development of high-tech industries has provided jobs for
about 10% of the country's population [1].

The state encourages research, provides financial support for fundamental digital
projects, creates a digital education system, standardizes and regulates the market for innovative
technologies. In Japan and South Korea, the main innovations are born on the basis of traditional
corporations (Samsung, LG, Toyota, Sony, Toshiba, SoftBank) that create the largest digital
companies, for example in the field of online Commerce and ecosystems (Rakuten) and the
creation of Internet messengers (Line, Kakao). In the United States, digitalization is developing
on the startup ecosystem, which has allowed us to put on stream the production of innovations
and their successful implementation in many areas of activity. Active investment by the private
and public sectors in digital technologies has enabled the digital economy to reach 10.9% of
gross domestic product (GDP) today. To implement innovations, financial instruments are being
developed (venture capital financing, the business angels system, etc.). China demonstrates High
growth rates of digitalization, almost at the level of the United States. Unfortunately, the Chinese
statistics are not fully comparable to the world, but the obvious processes of innovative growth:
Alibaba, Huawei, passenger transportation at speeds above 400 km / h, can be judged on the
scale of implementation of promising digital technologies that work not only on the national but
also on the international market [1].

The goal of digitalization is to provide the multi-million population of the Republic of
Kazakhstan with new goods and services (for example, online retail), opportunities for online
ecosystems and digital banking. The main guarantor of investment protection in digital
technologies is the state. With the heterogeneous development of the digital economy, different
forms and methods of its implementation in society, we can identify common signs of a
successful transition to a new technological order: a specific problem that can only be solved
using digital technologies, and large amounts of investment in innovative developments and
digital infrastructure. In the digital age, this segment of emerging markets has a good chance of
becoming a breakthrough leader in various areas, since instead of reworking the legacy
infrastructure, digital services (educational, medical services, online retail, multimodal urban
transport projects, etc.) are created from scratch [2].

Industry 4.0. one of the derivatives of the fourth technological revolution is the digital
economy. The main difference between the current economy and the digital one is that in the
former, GDP is the main indicator for evaluating its effectiveness. Enterprises first produce
products, and then search for markets. Forecasting plays a key role in the new economy: first, the
demand forecast is determined, then the supply is formed. In other words, product pairs are
formed in real time. You can make a forecast of a sale or purchase, risk, or event. Thus,
digitalization of the economy of the Republic of Kazakhstan in relation to management systems
will allow more informed business entities to make the right decisions. The realities of the
present day clearly demonstrate the increasing value of accurate forecasting based on
mathematical models based on large amounts of data from the transportation process. For
example, these features are used to get detailed information, for example, about the transport
corridor, its reliability, in order to adjust the balance of supply and demand and reduce the cost
of sales and logistics in transport. Note the following: the closer the time of the predicted event,
the higher the probability that it will occur in maximum accordance with the received forecast of
transport logistics.

The digital economy is the result of the transformational effects of new General - purpose
technologies in the field of information and communication, and the digital economy is
predictive and personalized. 1 would like to emphasize that the full transition to the new digital
economy will be marked by a significant increase in the values of economic indicators-by several
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times, and not by a few percent (the latter means only temporary optimization through
Informatization).
Industry 4.0, which highlights the following components:

« complete digitization of space, subjects and processes;

* new material;

* new production;

+ anew system of governance.

Digitalization of the transport sector abroad.

The issue of modernizing the transport sector occupies a serious position in many foreign

strategies for the development of the digital economy.
Let's start with Singapore, where the Smart mobility project most clearly identifies options for
solving the problem of digitalization of transport. For example, the document specifies the need
for Analytics in three basic areas, which relate to operational planning, resource optimization,
and the availability of relevant information in real time. As a Toolkit it is proposed to use
ground-based sensors, demand management, simulation, predictive text and multimodal
Analytics. According to the strategy, the digital transport system in Singapore will be based on
driverless trains, robotic loaders, Autonomous truck columns, Autonomous taxis, short-term car
and Bicycle rentals, personal mobility devices, and Autonomous buses. Security issues,
anonymization and reidentification, usability and aggregation are among the expected challenges
in the Smart mobility project [3].

In France, the profile strategy presents plans for the development of transport
infrastructure, which contain investment programs for the future (IAP). Note that two of them
involve significant financial investments (in the form of repayable advances)in new aircraft
designs of the Airbus Group. IAP programs include support for R & d projects. In particular, in
the space sector, investment programmes have helped Finance research related to the
development of new-generation launchers and new telecommunications satellites. The "Vehicle
of the future” program mobilised road, sea and rail transport for the purpose of technological
structuring of relevant industries related, in particular, to the production of starting mechanisms
(thermal, hybrid or electric), as well as to weight reduction and the development of Autonomous
vehicles.

In addition, the «vehicle of the future» program in the context of IAP has made a
significant financial contribution to the creation of an electric gas station system for cars and to
the modernization of the ferry fleet in France. In addition to this program, road, rail and sea
modes of transport, as part of the implementation of the concept of reasonable mobility and
logistics, should receive:

e assistance with research and collaborative testing tools;

e support for joint development projects;

e support in the field of intelligence through research organizations;

o auxiliary tools related to the production process, as part of the industrial production
modernization program towards the «Factory of the futurey.

Concluding a brief overview of French solutions, it should be noted that the technological
roadmaps for these sectors are part of the «New industrial France» program — «Environmental
mobility» and «Transport of tomorrowy. The program provides assistance to R & d projects and
includes the following items [4]:

e continue to work on research and development programs for key players (major car
manufacturers and suppliers, shipbuilders and railway workers) to produce vehicles in the
context of increased technical requirements, including intelligent vehicles (Autonomous and
connected);

e continued targeted support for innovation by small and medium-sized enterprises;

e continued support for vehicle testing and deployment of infrastructure for
Autonomous vehicles.
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The strategic plans for the development of the Australian transport system indicate that
technological innovations in the transport sector will help to increase the efficiency, productivity
and safety of transport, and reduce its negative impact on the environment. Increasing access to
large amounts of data makes it possible to obtain more accurate analysis results for the joint
work of the public and private sectors of the economy. For example, road cameras and sensors
provide effective infrastructure management by detecting congestion and road work, sending
warnings to motorists, and re-routing routes. This reduces travel time, reduces the amount of fuel
and energy consumed, and allows for more efficient use of existing infrastructure. By the way,
Rio Tinto unmanned trucks have already transported more than 100 million tons of land in the
Pilbara [5].

In the UK, one of the main objectives of the transport infrastructure development strategy
is to increase the level of Wi-Fi coverage of passenger transport. It is assumed that by 2018.
almost all passenger vehicles (about 90 %) will have Wi-Fi access.

At the same time, there is significant cellular coverage on highways — 97% of the voice
coverage provided by existing operators. However, in the future, it is necessary to improve the
quality of the connection so that consumers can quickly receive messages about problems on the
road, as well as for the proper functioning of new technologies such as connected and
Autonomous vehicles, intelligent highways [6].

In the United States in November 2017. the public discussion of the strategic plan for the
development of the transport industry for the period 2018-2022 has ended, where four
components are at the forefront: security, infrastructure, innovation and manageability.

Security involves improving the efficiency of public-private partnerships, taking into account the
human factor, improving data analysis for decision management, ensuring automation, and
developing performance-based regulation.

Digital logistics in the Republic of Kazakhstan.

According to official data of the statistics Committee of the Ministry of national economy
of the Republic of Kazakhstan (CS MNE RK), in 2018, the transport industry provided
Kazakhstan with 8.3% of the total GDP produced (about 58.8 trillion tenge was the GDP of the
Republic by production method). Over the past year, about 4.1 billion tons of cargo were
transported across the territory of Kazakhstan, which is almost twice as much as a decade ago.
Overall, the country's cargo turnover increased from 369.8 billion tkm to 596.1 billion tkm
between 2008 and 2018, an increase of 61%. It is obvious that the increase in the volume of
cargo transportation by heavy trucks, container transportation mainly by rail is an important link
in the trade turnover in the Eurasian economic Union (EAEU) with the countries of the East
Pacific region. In particular, with China, such cargo flows are carried out on the basis of e-
commerce technologies, which indicates the development of digitalization in the transportation
process [7]. To date, the implementation of projects on the shortest routes that connect Europe
with East Asia is due to the construction of concrete roads of the Republic of Kazakhstan with a
total length of 10.7 thousand km. The increase in the volume of cargo transportation in
Kazakhstan by road from 2019 was made possible by the completion of the construction of the
"Western Europe — Western China™ Expressway, which has already been christened as the"New
silk road". As the dynamics show, the road already contributes to the GDP growth of several
Kazakhstan regions: Aktobe, Khromtau, Aralsk, Baikonur, Kyzylorda, Shymkent, Taraz, Kordai,
Almaty and Khorgos. It is worth noting that the analysis of the main indicators in the regional
context in recent years has identified the leaders in cargo transportation in Kazakhstan. Thus, the
Karaganda, East Kazakhstan and Kostanay regions accounted for almost 44% of the total cargo
transported in the country. It is also important to note that due to the trade turnover between
China and Europe, the budget of Kazakhstan has been significantly replenished through transport
corridors. Due to cargo transportation by land from China to Eastern Europe, under the basic
scenario of development of some regions until 2025, the GDP of the designated regions of
Kazakhstan may increase by an average of 12-15%. However, there are more optimistic
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forecasts. Thus, according to the state program «Digital Kazakhstan», with the further
development of the integrated transport and logistics infrastructure, the country's GDP due to
cargo transportation in Kazakhstan will grow by an average of 5% annually.

Today, one of the key issues on the agenda of the Eurasian economic Commission (EEC)
Is the digitalization of integrated transport and logistics infrastructure in all regions of the
country. For members of the Commission, the implementation of this initiative of the Republic
of Kazakhstan in the EAEU is possible due to digital technologies and elements of «Industry
4.0» (Internet of things, 3D printing, physical signal processing technologies, business process
automation, etc.). it is Noteworthy that the integrated transport and logistics infrastructure, which
includes management of unmanned cargo transportation, warehousing, video surveillance, etc.,
already uses such systems and this system already justifies its application. Investments in
technologies, especially in complex transport and logistics infrastructure, which have
competitive advantages, can bring particularly tangible results to the economy of Kazakhstan and
the EAEU member States. So, for example, the introduction of digital technologies in transport
such as the «Internet of vehicles» could contribute to borrowing the best practices of foreign
countries such as the USA, France, China, England, Germany, Japan, etc. It should be
recognized that the development of IT technologies in comparison with Western countries, Japan
and the United States in many sectors of the Kazakh economy was insufficient, Because we did
not have time to invest in those technologies that are already outdated. It is obvious that it is
important to carry out digital modernization in the integrated transport logistics industries as
soon as possible. Since the competitiveness of the economy of Kazakhstan and, consequently,
the well-being of the citizens of Kazakhstan directly depend on this. According to the state
program «Digital Kazakhstany, the growth of labor productivity in the section «Transport and
warehousing» in 2022 should be about 21%.

Data from the Ministry of national ECONOMY of Kazakhstan show that at the end of 2018,
all modes of transport in Kazakhstan carried about 23 billion passengers per year (in 2008 — 11.3
billion), and the total passenger turnover for the year amounted to 281.5 billion passenger-km. It
is worth noting that in 2008, passenger traffic was 127 billion passenger-km (an increase of
121%). It is expected that due to the digitalization of transport infrastructure facilities of the
EAEU member States, traffic volumes will increase several times, which will affect the
unprecedented growth of Kazakhstan's GDP.

Conclusion. Digitalization in the transportation process and the creation of a developed
Eurasian, in particular, Kazakhstan's road network are beneficial to all-both Kazakh companies,
citizens, and the economy as a whole. I would like to believe that getting consumers comfortable
public transport and safe roads will be a guaranteed bonus of digitalization of the Republic of
Kazakhstan. Kazakhstan has a good potential for cooperation between business and scientists,
and it is likely that the digitalization of the transport system, especially the digitalization of the
integrated transport and logistics infrastructure, will enable the government to curb the growth of
prices for food, consumer goods and public transport. Reducing transport costs for carriers, as
well as simplifying the logistics chain for the sale of goods and services of domestic producers of
the Republic of Kazakhstan, opening up new markets, will be possible through the expansion of
the road network in Kazakhstan and the development of integrated transport logistics.
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KOPINAT'AH OPTAHBIH OPTYPJII ®PAKTOPJIAPBIHBIH OCEPIH TAJIJAY IbIH
ABTOMATTAHIABIPBIJIFAH )KYUECIH K¥PY

Anparna. Kana 0oifpIHIIa, XKalmbl, aya KYpaMbIHBIH ©3repyiHeH TYPFBIHAAPIbIH THIHBIC
ally OpraHjapblHbIH Oy3bUTybl JKH1 KE3JIeCeTIHJIKTEH, ayaHblH camachlH OakKbUlall OTBIPY
KaXeTTir TyblHAaiael. Kopiiaran opTta acepid OipAeH >KOMBIN TacTay MYMKIH eMec, anaiija,
JAMbIFaH O3BIK TE€XHOJIOTHSUIAP MEH OMICTep/i KOJIAHBIN OJlapJaH KOpPFaHyFa, CaKTaHyFa *KoHe
OoymkaM jKacail OTBIPBITN, KayilNTiH alablH alyFa Oosiajmbl. 3epTTeyIiH MakcaThl Kaja
TYPFBIHIAPbIHBIH JEHCAYJIbIFbIHA KOPIIAFaH OpTa OCEpiHIH TaJJayblH jkacay >KOHE KOpIIaraH
opTaza aya camacklH OaKbUIall OTHIPYFa apHAJFaH aBTOMATTaHIBIPBUIFAH XXYWHE KYpYy, JacTaHy
JopexeciHiH Oojamakra e3repyiH Oospkay Ooibln TaObuiaAbl. 3epTTey MOHI — HKOJOTHSUIBIK
dbakTopiapabH JACHCAYJBIKKA ocepl, Tajjay >KYpridyal OarmapiamMaliblK KaMTaMachl3 €Ty,
HEMpOHIBl KenijepMeH OoipkaM Jkacaylbl OKbITY. 3epTreyliH HoTwkecinae MatLAB
Oafrmapanamainay OpTachlHAA aya KypaMBIHIAFbl JIACTAyIIbl 3aTTapFa TajJaHAbl, OoJarakra
MYMKIH OOJIaTBIH e3repicTepre O6oipKam skacanbl. Opi Kapail, Taqaayabl Heri3re ajia OTHIpHII,
“Ta3a aya” KOCBIMIIACh! YCHIHBIIBII OTBIP.

Tyiiinai ce3mep: >koJOrHsUIBIK (hakTopiap, KOpLIiaraH OpTaHBIH Kepl 9cepiH Tajijay,
TYpPFBIHIAp JEHCAYJBIFbI, aBTOMaTTaHAbIpbUIFaH xyie, LSTM neiponast xemici, MATLAB,
Flutter and Dart.

AHHOTanus. B 1iemom mo ropogy u3-3a H3MEHEHHUS! COCTaBa BO3AyXa 9acTO BO3HUKAIOT
HapyLICHUs OPTraHOB JbIXaHHs HAcCeNeHHs, BO3HHKAeT HEOOXOIMMOCTh KOHTpPOJIA KadecTBa
BOo3ayxa. BoznelicTBue okpyskaromeil cpeibl He MOKET ObITh YCTPAaHEHO MTHOBEHHO, OJHAKo,
UCTIONIB3YS MEePEOBbIE TEXHOIOTHH U METOMBI, KOTOpble ObUIM pa3padoTaHbl, MOKHO 3aIUTHTD,
00€30MmacuTh W TPEJOTBPATUTH YTPO3y, JHeias NpoTHO3BL Llenmpio wcciaemoBaHus SBISETCS
IPOBE/ICHUE aHalIM3a BO3JCHCTBUS OKpYKalOIIeW Cpelbl Ha 370pOBbE HACEJIeHHs Tropoia U
CO3/IaHNE aBTOMATH3MPOBAHHOW CHCTEMBI KOHTPOJIS KadecTBa BO3yXa B OKpYXKalollel cpeje,
NPOTHO3UpPOBaHUE OyIyIIMX H3MEHEHUH cTeneHu 3arpssHeHus. [Ipenmer wuccienoBaHMs-
BJIMSTHAE DKOJIOTHUYECKUX (DaKTOPOB HA 3I0POBHE, IPOTPAMMHOE OOeCTieueHHEe IS TPOBEICHHS
aHanmu3a, oOydyeHHE NPOTHO3MPOBAHUIO HEUPOHHBIMHU CeTSIMH. B pe3ynbrare wuccieqoBaHUsS
MatLAB Obln mpoaHamuM3UpOBaH HA COJEPKAHHME 3arpsi3HAIONIMX BEIIECTB B BO3IYXE B
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