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BLOCKCHAIN TECHNOLOGY AS INFORMATION SUPPORT
FOR OPERATION OF SUPPLY CHAINS, NETWORKS AND
OTHER SMART THINGS

Igors Kabashkins', Genadijs Gromovs®

"2 Transport and Telecommunication Institute
Riga, Latvia, Lomonosova 1
1437129215392, kiv@tsi.lv

24371 29247601, gromovs.g@tsi.lv

Keywords: blockchain technology, supply chain, SmartLog project

The blockchain is new technology that provides today the best performance in the field of
cyber security in different areas included logistics (What is blockchain technology, 2016).

Professionals worldwide are creating projects and consortiums for developing special
blockchain applications for the field of transport, logistics and supply chains management (TKI
Dinalog, Georgia Tech and the VIL sign MoU, Oct 2015; Flemish-Dutch Economic Mission to
Atlanta, GA, Oct. 14 2015 etc.). One of them is projects SmartLog, which is funded by the
European INTERREG Central Baltic programme. The partners of SmartLog consortium are
Kouvola Innovation Oy (Finland) as leading partner, Region Orebro County (Sweden), Valga
County Development Agency (Estonia), Sensei LSC (Estonia), Tallinn University of
Technology (Estonia), Transport and Telecommunication Institute (Latvia).

The project develops an Internet-of-Things (IoT) solutions to logistics sector and tests it
on the logistics companies across the two corridors (ScanMed and North Sea-Baltic). The new
solution would optimise all aspects of their integrated services (transportation, warehousing,
cross-docking, inventory management, packaging, and freight forwarding) by eliminating the
need for routine human interaction with computer systems and giving access to vast amounts of
anonymized data outside an organization (Hahn and Lammi, 2016). That results on decreased
operational costs of the companies as well as reduced time of delivery of goods. The new IT
solution is developed and then tested by the logistics companies in optimizing four procedures
along two transport corridors: ScanMed and North Sea-Baltic (Lammi, 2016).

The main aim of the project is research of the end-to-end transit times of cargo along the
two relevant TEN-T core network corridors in the Baltics (the ScanMed and the North Sea —
Baltic) in the blockchain environment. The main result of the project will be to reduce cargo
transit times on those transport corridors, according to the EU policy objectives. Additional
benefits of the project are:

Greater transparency and of shipment progress improves efficiency;
Greater trust since all transactions are indelibly recorded;

Greater accuracy and lower cost, through [oT;

Ability to optimize and automate business processes through 1oT;
Provision of future vision for “freight autonomy”.

The express analyse of the blockchain technologies shows that it is one of the key
elements of the modern development trends in the field of logistics, transportation and supply
chains management (Meijer, 2016). From education point of view the methodology (concepts,
methods) of blockchain applications reach the today and future students and their teachers in the
above-mentioned fields. In the paper step-by-step implementation of the innovations on the base
of blockchain in knowledge, learning outcomes and competences of the study programmes in
the field of supply chains and logistics are discussed. In the paper, the concept of special
“Blockchain&loT Training Centre” for academic staff and logistics professionals is proposed.
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COMPETENCE ORIENTED APPROACH TO SOFTWARE
ENGINEERING MASTER PROGRAM DESIGN

Boriss Misnevs

Transport and Telecommunication Institute
Riga, Latvia, 1 Lomonosova
+371 100590, Misnevs.B@tsi.lv

Keywords: European Qualifications Framework (EQF), The European e-Competence Framework (e-CF),
learning outcome, instructional design

This paper presents the results of the initial research phase of Software Engineering
Master program design using so called competence oriented approach.

There are several academic publications related to implementation of competence
oriented approach in Higher Education (e.g. Wiek, ef al., 2011).

High standards in the education of people, who are responsible for and involved in
developing software systems, are indispensable. At the same time the structure and education
technology used in master programs implementation used to be considered as out of date. There
are several attempts to introduce modern master program design approach based on competence
training (Misnevs, et al., 2017).

Author suggest a kind of a general approach and a formal model for Software
Engineering (SE) Master program design on the base of defined learning outcome in terms of
competences.

In this case the Syllabus is created not as a set of academic and professional subject, but
as a set of interrelated study activities with the aim of proper competence forming. The program
schedule will not be based on the set of lecture courses, but will be implemented by competence
oriented education activities such as flipped classes, project team work, problem solving, self-
study and self-assessment (Misnevs and Yatskiv, 2016).

Examples of experimental SE Master Program descriptions oriented on competence
achievement are supplied.

Recommendations for existing SE Master program's Syllabus rework on the base of
competence approach are proposed.

Acknowledgements

The research is part of the project “Implementation of Software Engineering Competence
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METHODOLOGY OF INTELLIGENT WEB SERVICE
EFFICIENCY EVALUATION

Edgars Graurs

Transport and Telecommunication Institute
Riga, Latvia, 1 Lomonosova
Ph.: +371 29689834, e-mail: edgar.graurs@gmail.com

Keywords: intelligent web service, efficiency, quality of service

Technological progress has brought a significant change of mentality in users, compelling
them to become more demanding and to get what they want with least effort. As a consequence,
they are quick to become impatient with user-unfriendly applications (Mosqueira-Rey et al.,
2009).

The research problem is the lack of knowledge in evaluation of intelligent web service
(composite web service that uses intelligent agents) efficiency, when not only technical
limitations and requirements are stated and analysed, but also functional possibilities of the
service are evaluated. At the current moment scientific literature provides many technical
solutions to measure performance and quality of service of web service, such as analysis of time
period between the user’s issuing a request and page loading time, or even introducing new
metrics, like Power metric, based on delay and throughput of network (Uhl et al., 2014) or even
whole algorithms (Ma et al., 2015). Functional requirements for the web service as a project are
usually excessive and contradictive to technical limitations. Efficient web service is such service
that has maximized functional possibilities, while not exceeding technical limitations.

The purpose of the research is to investigate and, if necessary, create a generalized
methodology for measuring the efficiency of an intelligent web service. During the course of the
research, an analysis of the relevant literature is made, which leads to comparison of various
methodologies and the proposal of a new joint methodology. Theoretical conclusions are tested
in practice, using data obtained from a company that plans or has already launched a developed
web service. Conclusions and adjustments to the methodology are made after the testing.

Intelligent web service efficiency evaluation is undoubtedly important nowadays, taking
into account the rapid development and usage of IT technology, amount of new IT start-ups
(including those that create specific web services), and necessity to precisely evaluate the
efficiency of the project for all stakeholders. Using a generalized methodology for evaluating
the effectiveness of the web service, it is easier for the company's management to assess the
economic prospects of the project. Especially methodology can be useful when company is on
the path of creating its first web service, helping to justify and describe the benefits and success
of a potential project.

The given materials reflect the task of the research,
supervised by Dr.sc.ing. D. Pavilyuk
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The problem of searching for anomalies is not new. Already form 19" (Edgeworth, 1887)
century scientists try to find interesting events in the data. Anomaly identification is the actual
problem in different areas, such as: intrusion detection; fraud detection; industrial damage
detection; medical and public health; image processing; anomaly detection in text data; sensor
networks and other domains. Still, there is no best solution to solve anomaly detection problem,
thus, new methods are developed that need to be researched.

Systems evolve over time as software is updated or as behaviour is changed. Therefore,
effective anomaly detection requires a system that could learn continuously. Secondly, to detect
anomalies earlier the system can’t wait for a metric to be obviously out of bounds. Early
detection requires the ability to detect subtle changes in patterns that are not obvious or easily
detected. Furthermore, as anomalies by their nature are unexpected, an effective detection
system must be able to determine, whether new events are anomalous without relying on
preprogramed thresholds.

The research provides overview of different existing unsupervised anomaly detection
algorithms, their pros and cons. Focus of this work is to evaluate and analyse modern anomaly
detection algorithms based on machine learning, like Deep Learning (LeCun et al., 2015)
techniques and other new techniques, that can be applied to anomaly detection in time-series data.
Research include: Long-Short Term Memory (LSTM) model (Hochreiter and Schmidhuber,
1997); Hierarchical Temporal Memory (HTM) model; Prophet (Taylor and Letham, 2017) etc.

The goal of this work is to compare and evaluate modern algorithms based on machine
learning. Results obtained during experiments are evaluated with the help of developed
methodology which include the Numenta Anomaly Benchmark (Lavin and Subutai, 2015) for
evaluation. Recommendations based on the results of experiments are compiled on the
algorithm usages.

This scientific research will be interesting for data analysts, software developers, software
engineers, for everyone who is interested in monitoring systems.

The given materials reflect the task of the research,
supervised by Dr.sc.ing. E. Yurshevich
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In the modern world, the number of new computer technologies and systems is growing
exponentially. Rapid development of IT industry leads to the fact that the number of
organizations related to IT and engaging IT departments of technical support is increasing. This
implies the specifics of the work and management of IT departments. There are no universal
approaches to the management of all departments of different organizations. Experience (Van
Bon, 2015) has proven, that pure and non-adapted application of management techniques to
technical support departments is often incapacitated, since it doesn’t take into the account the
specifics of work environment and culture in the organization and the levels of responsibility
and autonomy of a particular department.

The object of research in the work is the IT Support Department. The subject of the
research are the processes of the IT department, as well as the methods of managing these
processes and the department in general.

The purpose of the research is to develop the IT department management methodology
based on ITIL (Cannon, 2011; Hunnebeck, 2011; Rance, 2011; Steinberg, 2011; Lloyd, 2011),
ISO 20000:2011(ISO/IEC JTC1/SC7, 2011) and ISO 9001:2015 (ISO TC 176, 2015). The
developed methodology is based on two standards and takes into account the best practices
associated with the delivery of services, as well as the assessment of the quality of these
services. The need to combine the two standards in the methodology is substantiated by fact that
each separate standard does not provide100% coverage for the entire functionality of a single
department.

The developed methodology covers specific elements, that are especially particular for
the IT support department (such as incident management), as well as the management of the
department itself and the way responsibilities are split among the department's employees. The
methodology also includes the identification of "weaknesses" that should be adapted to the
needs of a particular organization, depending on the industry, the number of employees, the
level of department autonomy, etc. The developed methodology is adapted for the IT
department of technical support of a particular organization, which:

e works with clients all over the world and in different time zones;

e is engaged in technical support of the developed software and specific technical
equipment provided to customers in scope of agreements;

o consists of 10 employees with different levels of responsibility, knowledge, education
and autonomy;

e deals with a wide range of tasks and processes that commonly are not the part of the
responsibilities of the technical support departments.

The paper provides the detailed description of the process of developing the methodology
and the results of approbation of the developed methodology at the IT department, consisting of
10 people, with the statistics already available and problems identified and listed for the last 3
years.

The research will be useful for the heads of IT departments of technical support.
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The research topic has ample opportunities for expansion and further research. The author

plans to continue the study, adapting the methodology to other IT departments related to
software development and testing.

The given materials reflects the task of the research,
supervised by Dr.sc.ing. 1. Pticina
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Most of modern web applications are using plenty of graphic elements on their user
interface. This is motivated by the fact that rich multimedia interface is more informative.
According to cognitive theory of multimedia learning (Westelinck et al., 2005), the multimedia
content gives significant cognitive effect. However, nowadays mobile technologies, considering
significant user amount growth, brings several issues that increase latency, affecting user
experience (Khalvati, 2008).

This research involves raster image size redundancy study. Wide variety of different
screen sizes forces software developers to adapt different equipment capabilities. In addition,
modern operation systems allow to resize application windows, splitting screens into grid
(Matthews et al., 2016). Such features make it difficult to apply a correct resource size (Canali
et al., 2009). Usually described issue is solved by the following ways (Avidan and Shamir,
2007; Fox et al., 1996):

e Storing multiple asset intermediate versions on the servers;

e Using image resizing servers and proxies;

e Region of interest based scaling;

e User profile based context aware content delivery.

The above listed solutions have several flaws that are studied within current research.
Besides that, current research covers the hypothesis of gradual raster image data serialization.
Similar methods were used within special vector images in GIS systems (Huang et al., 2016)
and raster graphics interlacing. Proposed solution gives several advantages comparing to before
mentioned existing methods:

e No server-side image processing required;
e Image data can be fetched partially;
e No duplicate resources required.

The method itself is based on the idea of image size abstraction. Instead of image
resolution, it addresses desired detail level. Based on that, different resulting image sizes can be
achieved, starting from the smallest image thumbnail, to the high-resolution picture. Offered
method can be also applied to streaming media content. For real time video content delivery in
unstable internet traffic environments, it may help to reduce interruptions by automatic quality
adjustment.

The current research results can be applied in client-server application architectures,
where significant amount of visual data is transferred over the network.

The present material reflects the research progress,
which is carried out under direction of Dr.sc.ing. 1. Pticina
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B coBpeMeHHOM MHpe NPaKTHYECKH BCE KOMIIAHUH MCHOJIB3YIOT VHTEpHET Ui BeOeHUS
OmsHeca. B HEKOTOPHIX cCIydasx, BpeMs 3aIepKKd Tmepemadn AaHHbIX (latency) wmoxker
CYLIECTBEHHO TOBIUATh Ha OHM3Hec-mponecchl. OCOOCHHO KPUTHYHA TpoOJieMa YMEHBIICHUS
BpPEMEHH 33JEPKKU U KOMITAHUH, 3aHUMAIOLINXCS Nepeaadell JaHHBIX B PEaJbHOM BPEMEHH,
HaImpuMep, on-line TpaHCIAIUEH BUACO U ayTHO KOHTCHTA.

Llenplo nmaHHOW pPabOTHI SIBISUIOCH HUCCICIOBAHUE METOMOB COKpAIICHHS 3aJepiKKH
nepefaun BHICO Tpaduka, a TakkKe Mocienyromas pa3padoTka TEXHUYECKOTO pEIIeHHS,
MO3BOJISIIOLICTO YMEHBIIUTh BpeMs 3aJep)KKH IepeJadyd BUAEO KOHTEHTa B KOMIIAHHH,
MIPEIOCTABIIAIONIEH YCIIyTH on-line Ka3uHO.

B xoxe paboTel ObUI MpOaHAIM3UPOBAH PSAJ TEXHOJOTUH, MMEIOMIMX MOTCHLUHUATBHYIO
BO3MOXXHOCTh YMEHBLIMTH 3aJCPKKy Iepenadn Buaeo Tpaduka. Ha ceromgHsmmHuii neHb, B
MHQOPMAIIMOHHBIX HCTOYHHUKAX JOCTATOYHO MHOI'O pAa3IU4YHBIX IyOJuKalmui Ha TeMy
YMCHBIICHUS 3aJICpXKKH Tepeljadyd JIaHHBIX B pPEATbHOM BPEMEHH, HO BCE HCCIICAOBAHHS
JOCTaTOYHO pa3pO3HEHHbIE, BCIEACTBHE YETO TOTOBOTO PEIICHUS M YHHUBEPCAIBLHOTO Habopa
pEeKOMeHJaMid HAUTH HE Y1allOCh.

[Tocne mMpoBeEHHOTO TEOPETUYECKOTO aHANIN3a B KadyecTBe 0a30BOM TEXHOJOTMU ObLia
BeiOpana cucrema CDN (Content Delivery Network). DTa nHHOBalIMOHHAas CCTEMa HE TOJIBKO
HNOJXOIUT IJIsl TIepelladyd BHIEO U ayAnO KOHTEHTa, HO M CHOCOOHAa AMHAMHYECKH W3MEHSTHCS
nox BHemHUe TpeboBanus (Konaxosuu n Yynpun, 2006).

Hnsa Gonee addexTrBHOrO Hcmonb3oBanusi cucteMbl CDN HeoOXomumo Takxke OBLIO
BBIOpaTh TEXHOJOTHIO [UId IHepejaud MW Mapmpytuzamuu Tpaduka. [l  mposepku
3¢ GEeKTUBHOCTH TOM WM MHOM TEXHOJIOTMHU OBLIO IPOBEICHO MMUTALIMOHHOE MOAEIHPOBAHHUE B
cpene VIRL. beuta moctpoena mojens cetu CDN, u ipoBeieH psii SKCIIEPUMEHTOB, B KOTOPBIX
coBMecTHO ¢ CDN wucmons30Banuch pa3iu4HbIE TEXHOJOTHMHM TMepeJadyd AaHHBIX M HX
xoMmOuHanuu. [locne ananusa pe3ynbTaToB MOAEIHPOBAHMSA B pa3padaTbIBAEMOE PELICHUE OBbLIO
pemeHo no6aeuts nporokonsl MPLS L3 VPN (Multiprotocol Label Switching Layer 3 Virtual
Private Network) 1 MPLS TE (Traffic Engineering) (Minei and Lucek, 2011), mockonbky
MMEHHO Takas KOMOWMHAIMsA [OKa3aja HAWIy4yIlud pe3ynbTaT (HAUMEHBIIYIO 3aIepiKKy
mepenadn BUAeo KOHTEHTA).

Pe3ynbTathl, mONy4YeHHBIE B XO0Jle pabOTHI, MMOKA3ald, YTO BPEMs 3aJICpPKKH Tepeladn
BuzAeo Tpaduka as OosblIel 4acTH KIMEHTOB OKa3aJloch BO3MOXHBIM COKpaTHTh Ha 40-50%
npu ucnoias3oBannn CDN Tperbero moxonenus B creke ¢ MPLS L3 VPN mw MPLS TE.
HoBu3Ha NpeIo’)KeHHOTO pEelICHHsI 3aKIF0YaeTCsi MMEHHO B MPEJIOKEHHOW COBOKYITHOCTH H
METO/UKE HCIIOIB30BAHUS BBILICYKAa3aHHBIX TEXHOJOTHI AJISl COKPAIIECHHUs] BPEMEHH 3a/IePKKU
IpU MepeJadd BUAECO U ayauo Tpaduka B reorpaduiecku pas3faeaéHHON ceTH MpH OONbLION ee
3arpy’K€HHOCTU. PelieHne, nony4eHHoOe B pe3yJibTaTe IPOBEICHHON paboThl, ObIJIO0 BHEIPEHO U
YCIIEHIHO anpOOUPOBAHO B CETU KPYITHOH KOMITaHHH.

Crnenyer 3aMeTUTbh, YTO IHOJIYYEHHOE PEIICHHE SBIISETCS AOCTATOYHO YHHBEPCAJIBbHBIM,
TaK KaKk HE 3aBUCUT OT IPOU3BOIUTESI CETEBOrO OOOpPYNOBAaHUS, M €ro JIErKO MOKHO
aJIanITHPOBATh IS PA3IMUHBIX cep AATENFHOCTH, TJe KpUTHYHA 33IepKKa Iepeiaun JaHHBIX,
HampuMep, Ul TeJeMeIUIHUHbl (yIaJeHHbIE ONepaliy C MOMOIIBI0 POOOTOTEXHHKH) W IS
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BOGHHOTO Jiea (yAaJeHHOe yIpaBleHHe poOOTOTEXHUKOI). boiee meranpHOe ommcanue xoja
paboTHI, MOJIYYEHHOTO PEUIeHUs U KOH(UTYpalMOHHBIE CKPUITHI MPEACTaBICHBI B Te3Ucax K
OakanaBpckoii padbote (Anekcees, 2017).

IIpedocmagnennulii mamepuan ompasicaem
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Bononckuit mpomece (Bologna Process) Haganm cBoe pacupoCTpaHEHHE ¢ TOANMHUCAHUS B
1999 rony 29 crpanamu EBpomnsl B bononse ,,Jlexnapanun o EBponeiickoM nmpocTpaHCTBe IS
Beiciiero oOpaszoBanus”. I[lpuastue bononckoii J[lexnapanuu, sBUBLIEECS TOBOPOTHBIM
NYHKTOM B Pa3BUTUHM BBICHIEH LIKOJBI EBpONBI, BBIpakaeT MOMCK COBMECTHOTO IMOAXOAA K
paspereHnio  o0mux MpoOjeM BBICIIETO o00pa3oBaHusa. B Hacrosmee Bpems TaHHYIO
Hexnaparuro noanucanu yxe 48 crpan (EHEA, 2017). OgHoit 13 miecTH 3amad, yKa3aHHBIX
Bononckoit Jleknapanuu SBISETCS MEpexXol Ha ABYXCTYIEHYATyl0 CHCTEMY BBICIIETO
obpazoBanus (OakamaBpuatr — maructparypa) (Kapmenko, bepmanckas, 2004). JlatBus, kak u
Ipyrue crpaHsl bantuiickoro permona, ydactByeT B bomonckom asmxenuu ¢ 2009 roma
(Hukudopos, 2009).

Huzmei#t  cryneHpio  TpeXypoOBHEBOH  CHCTeMbl  0o0pa3oBaHUs  (BKIIOYAOIIEH
JIOKTOPAHTYypy) sSIBIIsETCS OakanaBpaTypa, KOTOpas B CBOIO O4epelb MMEET aKaJIeMHUYECKYI0 U
npoecCHOHaNbHYIO ~ HANpaBIeHHOCTh.  bakamaBpuar —  Bblcmiee  0Opa3oBaHUE,
HOATBEPXKIAEMOE AUIUIOMOM OakajaBpa ¢ INPHUCBOCHHEM aKaJeMHUYECKOH CTEeIeHH OakaiaBpa
WM KBaTuuKanuu OakanaBpa (mpodecCHOHaATBHEIN OakaiaBp).

B 2016/2017 y4e6HOM Tomy B 17 rocymapcTBeHHbIX M 13 wacTHbIX By3ax JlaTBum
oOyuenne Hayanu 6030 cTyAeHTOB 1O mporpamMmaM akajaemudeckoro Oakamaspa (IZM, 2017).
Tak psiapl TEPBOKYPCHUKOB HMHCTUTYTAa TpPAHCIOpPTAa W CBS3M MOMOJAHWUIM 427 cTyaeHTa
akaJIeMUuecKnx OakamaBpckux nporpamm (1IZM, 2017).

B cooTBeTcTBHMHM €O CTaHAapTaMH, aKaIeMHUYeCKHX OaKaJaBpoB OPHEHTHPYIOT B
OCHOBHOM Ha TEOpETHYECKHE 3HaHHs B cBoeil obOiactu. bakamaBpckas paboTa mpencrasisier
co00# 3aKOHUEHHOE HCCIE0BAaHHE Ha 33JaHHYIO0 TEMY, CBUAETENIBCTBYIOIIEE 00 €ro yMEeHUHU
paboTaTh CaMOCTOSTEIbHO, NPUMEHATh CTaHAAPTHBIE METOJUKH PAacYeTOB M HMCCIIEIOBAaHUM,
0000IIaTh W aHaNM3UPOBaTh (AKTHUECKUM MaTepuan, BIAICHUU OOLIEKYIbTypHBIMH U
npo(ecCHOHANBHBIME ~ KOMIETEHIMSAMHU, ONpeAesieMble  OCHOBHOM  0Opa3oBaTelbHON
IIPOTPAMMOM.

[MpuHnMI Hepa3pbIBHOCTH Y4YeOHOTO W HAayYHOTO MPOLECCOB, YCTAaHOBKAa Ha
(hyHIAMEHTAILHOCTh  00pa30BaHMS COONIOMAIOTCS B paMKax bBoJOHCKOro — Tmpolecca.
OyHIaMEHTATBHOCTh  O3HAa4aeT OOpalleHHOCTh K  OCHOBOIOJATAIOIIUM  KaTEeropusM
COOTBETCTBYIOIINX AMCLUUIUINH, K YCTAHOBJIEHHIO OCHOBHBIX 3aKOHOB NPHPOABI M OOIIECTBA.
CTyIneHT HOJKEH MOHMMAaTh CTPYKTYpPy CBOEH HAyKW, BHIACTH JIIOOOW KOHKPETHBIH BOIPOC B
CBETE ITOM CTPYKTYpBI, BIAAETh JIOTUKOW HAy4YHOTO 3HAHMSA, JIOTUKOW HCCIENOBAaHUS], B TOM
yHuclie JIOTUKON 3KcrepuMeHTa. B 3amagnoit EBpore Hayka M ydeHble COCPENOTOYEHBI B
YHHBEPCUTETAX, IO3TOMY pa3BUTHE BOIOHCKOTrO mpolecca ecTeCTBEHHO MPUBENIO K MOSBICHUIO
Te3uca O TpeoOpa3oBaHUM  OOIIECBPONEHCKOrOo  00pa3oBaTENbHOIO IIPOCTPAHCTBA B
oOrmieeBporelickoe 00pa3zoBaTeNbHOE U uccredosamenvckoe TpoctpancTBo. (Kapmenko,
Bepmaackas, 2004).

OOBEKTOM HCCIIENOBAHHUS SBISETCS TEMAaTHKa BBITYCKHBIX Pa0OT CTYAEHTOB (paKyiIbTeTa
KOMITBIOTEPHBIX HAayK M TEIEKOMMYHHKALMH WHCTUTYTa TPAHCIOPTa M CBS3H CIEIYFOIINX
0akanaBpCKUX NpOrpaMM (aKaJeMUUecKuil OaKkanasp):
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- “bakanaBp ecTECTBEHHBIX HAyK B 00JIaCTH KOMIIBIOTEPHBIX HAYK™;

- “bakanaBp HHXEHEPHBIX HAyK B 00JIACTH JIEKTPOHUKH;

- “TeleKOMMYHUKAIIMOHHBIE CUCTEMBI U KoMIbtoTepHbie cetu’ (TSI, 2017).

Llens uccnenoBaHusi — aHanu3 (GOPMYITUPOBOK TEM BBITYCKHBIX Pa0OT Ha OCHOBAaHHUHU
CTaTUCTUYECKUX JAHHBIX. AKTYyaJbHOCTh JAHHOTO MCCIECHOBAaHUS JUKTYETCS OCOOBIM
BHUMaHHEM K BY30BCKOH Hayke. OJHHM W3 €€ acleKTOB SBISIETCA TO, YTO CTYJAEHT JOJDKEH
npuoOdIIaThCA K HayKe HOJ PyKOBOACTBOM IpPENOJaBaTeNs: KypcOBbIE M AUIUIOMHBIE PaOOTHI,
ydacTHe B CTYIEHUYECKMX Hay4HbIX OOIIecTBaX, HAIMCAaHUE BBITYCKHBIX pab0T — OOBIYHBIC
(hopMbI TAaKOTO TIPUOOIIICHUS.
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OO0navHple BHIYUCIICHUS HA CETOAHSIIHUN JCHb SIBIAIOTCS OJHON W3 MEPCHEKTHUBHBIX U
aKTHBHO pa3BUBAIOIIUXCS obOnactell B cdepe MHOOPMAIMOHHBIX TexHoNorwi. [lo3Bossis
XpaHUTh HHQOPMAIIMIO Ha yAAICHHBIX CepBEpax, 3a4acTylo He MpUHAJICKALINX MOJIb30BATEINIO,
o0JauHbBle CEepBHUCH 00NANAlOT JOCTYIMHOCTBIO, MOOWIBHOCTHIO, ASKOHOMHUYHOCTHIO U
rudkocTeio. OMHAKO, HECMOTPS Ha TPOTHO3MPYEMBIN WHTECHCHBHBIN Iepexo] Ha OOJavHbIe
apxutekTypsl (Cisco, 2015), MHOTHE IPEeANPUATHS IO CHX MOp HE PEeIaloTcsi HEPEHOCUTh B HUX
cBon nanHble. K mpumepy, mpu oTCyTCTBHM JocTyma B MHTEpHET WM HHU3KOH CKOpOCTH
nmepenayn JaHHBIX, pabora ¢ oOmayHbMH 1utatGopMmamu wim npuioxkeHusmu (laaS, PaaS,
SaaS) craHOBHTCS MPAKTHYECKH HEBO3MOXHOW. CHEIMATUCTOB Takke OECIOKOUT BOIPOC
3alIUTHl JAaHHBIX OPraHW3alWd, COXPAaHHOCTh M 0E30MacHOCTh KOTOPBIX HEPEOKO MOYTH
MOJTHOCTBIO 3aBHUCAT OT KOMITAHWH, MpenocTaBlsiomnieil ycmyru. Heodxoqumo mo6aBuTh, 4TO,
HECMOTpPsT Ha OOJBIIOE KOJHMYECTBO pPa3sHOOOpa3HBIX OOJAYHBIX CEpPBUCOB, Y MHOTHX
NOTEHUUAIBHBIX MOTPEOUTENeH A0 CUX MOp HE CIOKHUIOCH MOJHOE MOHMMAaHHE TOTO, KaKue
MPEUMYIIECTBa OHU CMOTYT IOJIYYHUTh B pe3yibTare padoTsl ¢ HuMH (Spiceworks, 2016).

B macTosimiee BpeMsi MHOTHE TIPOU3BOIUTENH, B TOM drciie Amazon.com, Cisco, Google,
IBM u Microsoft, ctpemsch 3aBOEBBIBATh HOBBIE DPBIHKH, NPEAJararoT MPEINPUSTHIM BCe
Oonblie BO3MOXKHOCTEH MPUCYTCTBHS B 00Ja4yHOH cpere. B cooTBeTcTBHM C 3THM, caMbIM
CIIO)KHBIM WM Ba)KHBIM BOIIPOCOM JIJISI TIOJH30BATENEH SBISETCS BBHIOOP ONTHMAaIbHOW MOJIENH
NpUMEHEHHsI 00J1aKa ¢ LEeNbI0 PeICHUs] KOHKPETHBIX 3a/1a4 Mpeanpusatus. HeoOXxoauMo nmoHsaTh
CTPYKTYpY, OCOOCHHOCTH MIPUMEHEHUS], BBISIBUTh HauOOJee MOAXOMAIINE aCEKTHI I paboThI
C y4eToM BcexX (haKTOpOB, CIIOCOOHBIX TMOBIHATH Ha MPENNpPUATHE, YTOOBI MHHUMH3HPOBATH
BO3MOJKHBIE HETaTUBHBIE TIOCTIEICTBHUS MCIIONB30BAaHUS O0IaYHBIX PEIICHUH.

OO0nayHble BRIYUCICHUS BKIIOYAIOT B ce0s YETHIpE MOJENHN Pa3BePThIBAHUS: Iy OJIMYHYIO,
MIPUBATHYIO, THOPUAHYIO M 0O0mIecTBeHHY0. [IpenMyiecTBOM YacTHOW (IPUBATHOW) MOJENN
sBisieTcs 3P PEeKTUBHBINA KOHTPOIb HAJ pabOTON CHCTEM M OTCYTCTBHE TIOJTHON 3aBHCHMOCTH OT
MocTaBIIKKa yciayr. B cBoto ouepenp, myOnuuHble 00aka He TPeOYIOT OOJIBIINX WHBECTHIIMN
OT OpraHu3alMy U aAMUHUCTPUPOBaHUS Pu3ndeckoil HHPpacTpyKTypsl. [IpoMeXyTOUHBIM I
0000IIarOMM BapuaHTOM SIBIIIETCS THOpPHIHAS MOJAENh — KOMOWHAIUS IyONUYHBIX U
MIPUBATHBIX OOJIAKOB, CO3JAIONIMX Cpeay, KOoTopas oOecreyrBaeT JOCTYN K O0JaKy M MOXKET
JUHAMHUYECKU HapallMBaThCA IJIs1 YIpaBiIeHUs HepaBHOMepHOi Harpy3koil (ITackoBa u ByTko,
2016). CormacHo mporaozam Gartner (2012), TOCTeEHHO YacTh YaCTHBIX O0JIAaKOB
MIEPEMECTUTHCA B THOPHUIHBIE, U 3TO CTAHET MPEIBAPUTEIHHBIM ATAIIOM IIEPEX0/1a K Iy OIMIHBIM
o0auHBIM cepBHcaM. B HacTosmee BpeMsi THOpHUIHAS MOJEINb SBISETCS XOPOIINM PEIICHHEM B
cly4ae, €Clid B COOTBETCTBHH C MOJUTHKOW 0OE30MMaCHOCTH KOMITAHWW 3HAYHMBIE TPUIIOKEHUS
HEJb3s1 BRIHECTH B MEHEe 3allUIIeHHbIE ITyOIMYHbIe 00JIaka, a PECYypCcOB YaCTHBIX 0OJIAaKOB MPH
MUKOBBIX Harpy3kax HejgoctaTogHo. OpraHum3oBaTh TaKyl0 MOJENb CIIOKHEE, HEeOOXOTUMO
NOHUMATh: Kakylo HH(OpMAlMIO OCTaBIATh Ha CBOMX CepBepax, a Kakylo IepeaaBaTh
MpoBaiiiepy, YYHTHIBasE HSKOHOMHYECKHE M TEXHHUYECKHE acCleKThl, a TaKke (aKTopsl
0e30IacHOCTH COBMECTHOM padOTHI.

B pamMkax wccneqoBaHHs MPOU3BEACH aHAJIHM3 MpelaraeéMbIX TEXHOJIOTHH THOPHIHBIX
00JaKoB, TPUMEHEHHE KOTOPHIX, B Clydae HEOOXOAWMOCTH, a TakXKe NpH HaJIexKalleM
YIpaBJIeHUH W KOHTPOJIE, MOXKET CITOCOOCTBOBATH JOCTH)KEHUIO ONTHMAJIHHOTO pacIpeaeeHIs
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pabounx Harpy3ok Tmpu OSkcruyartaiuu [T  HHOPACTPYKTYphl TOPEANPHUATHS. Y CIYTH,
OKa3bIBaCMbIC BEIYIIUMH MHUPOBBIMU TPOU3BOIUTEIAMU THOPUIHBIX OOJAYHBIX MOJCICH,
paccUMTaHHBIX Ha Mayble, CPEJIHUE W KPYIHBIC OPraHU3AlMU C PA3IUYHON crenu(uKoi
paboThl, ObUTM KIACCU(MHUIIMPOBAHBI B COOTBETCTBUU C OCHOBHBIMU HATPABICHUSIMU OICHKH
11EJIECO00Pa3HOCTH UX UCIIOJIb30BaAHUS:

"  noTpeOHOCTH Ou3Heca;

=  TeXHHYECKHE OCOOEHHOCTH;

" OCYIICCTBIICHHUE MOIICPIKKHU;

" OnpejesieHUE CTEIICHH PUCKa.

AHanu3 paboThl THOPUIHBIX MOJEICH SBISETCS MHOTOKPUTCPUAIILHOW 3a/adyeii, Te B
Ka4yeCTBE KPUTECPHEB ONTHUMH3AIMH BBICTYMAIOT MMOKA3aTelIH DKCILTYATAIIMOHHBIX CBOWCTB
00s1auHBIX penreHuil. VccienoBanue METOI0B MHOTOKPUTEPHAILHOM ONITUMHU3AIIMHU TT03BOJIAIIO
BBISIBUTH HEOOXOJIUMOCTh TPOBEACHUS MPEIBAPUTEIBHON OICHKH BBIOPAHHBIX YCIYT C
MOMOIIBIO OMpOCa TPYMNbl 3KcmepToB mo Mmeroay Jenbdu. Jlas ompenencHus KOHEYHOTO
HaOOpa MoKa3aTeseH, CICAYIONUM IIaroM, Ha OCHOBE JaHHBIX IIPOU3BEICHHOIO OIpOCa, CTaJIO0
MPUMEHEHUE METOJa PaHXUPOBAHHS C ICNIbIO YIOPSJIOYMBAHUS TOJYYCHHBIX 3HAauYcHHi. B
KOHEYHOM HTOTE, pPaIyd HAXOXKICHUS OINTUMAILHOTO peIIcHHs, K Ha0opy MoKasarenen
IpeIaraeMbpIX yCayr ObLI MPUMEHEH METOJ BEKTOPHOW OICHKH HAWICHHBIX ajlbTepHATHB. B
pe3ynbraTe paboThl MPEACTABICHBI PEKOMEHIAIMU IO BBIABICHHIO HanOoJiee ONTUMAIbHOTO
THOPUIHOTO OOJAYHOTO pEIICHHUs, CIIOCOOHOro CTaOWiIbHO M Oe30macHO paboTaTh B
UHQOPMAITMOHHOHN CTPYKTYpE MPEAPUATHSL.

IIpeocmaenennvlii mamepuan ompasicaem
Pe3yIbmamol UCCIe0068AHUSL, GbINOHEHHO20
8 PAMKAX MA2UCMeEPCKOll pabomul

noo pykogsoocmeom Dr.sc.ing. B. /lemuoosa
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OO0nayHble TEXHOJIOTHH MOCTEIIEHHO BXOIST B HAIIly MTOBCEIHEBHYIO KH3Hb. [I[puMeHeHne
UX CBS3aHO C PAOOM NpoOiieM OpraHU3alMOHHO-IPABOBOTO XapakTepa, pelleHHe KOTOPBIX
OyIeT crmocoOCTBOBaTh Pa3BUTHIO HE TONBKO HAYKH, & YCKOPHT MpOIleCC BHIUMCICHUS B
(hmHAHCOBO-3KOHOMUYECKOH cdepe. OOmauyHble TEXHOJIOTHH pPAa3BHBAIOTCS B CHCTEME
00paszoBaHus, HAyKHd, OAHKOBCKOM CEKTOPE U Jp.

Paznuyaror obnaka B 3aBHCUMOCTH OT (DOPMBI MPENOCTaBICHHUS YCIYT - MyOIUYHEIE,
yacTHble W THOpunHble. [lyOmmunaple oO0jaka B OCHOBHOM TPHUMEHSIOTCA B ITOBCEIHEBHOM
KHU3HH, TJIe HEeT HeOoOXOAWMOCTH B KOH(DUICHIMATBLHOCTH HH(POpPMAllMH, YacTHBIE - B
JIOKaJIbHOW KOPIOPAaTUBHOM CETH, a TUOPHIHBIE - OJHOBPEMEHHO HCIONB3YIOT MyOJIMYHOE U
YacTHOE 00JaKa.

B Hacrosimee BpeMs Ha pBIHKE OOJIAYHBIE YCIYTH NPEAOCTABISIOTCS 3aBHUCHMOCTH OT
00CITy>KUBaHHUS B CICIYIONINX MOJEIAX CEpPBHCA!

e JaaS wmogmens (Infrastructure-as-a-Service) mnpemOCTaBIsIETCS Kak BO3MOXKHOCTh
WCTIONB30BaHMsI 00NayHOW HMHOPACTPYKTYPHl JUII CaMOCTOSITENILHOTO YIIPABIICHUS
pecypcamMu  00pabOTKW, XpaHEHHS ceTed W JapyruMu  (yHIAMEHTAIbHBIMHU
BBIYUCIUTEIBHBIMU PECYpCaMH;

o SaaS moxens (Software-as-a-Service), B KOTOpO#l MOTPEOUTENIO MPEIOCTABIACTCS
BO3MOXKHOCTh ~ HCIONB30BaHHA  MPHUKJIAAHOTO  MPOTPaMMHOTO  oOecreueHHs
mpoBaiinepa, paboTtaromero B o00MayHOW WHQPACTPYKType M JOCTYHHOTO W3
Pa3IMYHBIX KIMEHTCKUX YCTPOMCTB MM IMOCPEICTBOM TOHKOTO KJIMEHTa, U3 Opay3epa
(Hanpumep, BeO-11ouTa) WM HHTEpQeEHc TporpaMmBbl;

e PaaS wmopnens (Platform-as-a-Service), korma HOTpeOUTEN0 MNPEIOCTABISETCS
BO3MOXKHOCTH ~ HCIIOJIb30BaHUSl OONMA4HOM WHQPPACTPYKTYpHl IJIs  pa3MeIlleHUs
0a30BOTO TPOTPAMMHOTO OOECTICUEHHS C MOCIEeNYIOMMM pa3MelleHHeM HOBBIX WU
cymecTByomux npunoxenuit (bapkos u Hocynenk, 2015).

Hukro B Mupe He 3acTpaxoBaH OT KpaXH M MOTEPH JaHHBIX, HE3aBUCUMO OT pa3Mepa,
oTpacii W reorpadum Bamedl opraHuzanuu. VHCTpyMeHTH mM(POBAaHHS HE TapaHTHPYIOT
MIOJTHOTO MPEJOTBPALICHUS] KPaXXH AaHHBIX, HO HOOABISIOT €Ille OJMH CIIOW 3alllUThl, KOTOPBIH
YCIOXKHSIET TOCTYTI 3JI0yMBIIUIEHHUKOB K Ballei HHPOPMAIHH.

MexaHu3Mbl muhpoBaHUs — ATO KpUOTOTpaduIecKoe 3aKpbITHe HHPOopManud. MeToabl
mmdpoBaHus BCe HIMPE MPUMEHSIOTCS Kak Ipu 00paboTkKe, Tak U MPH XpaHEHHH MHPOpMauu
B oOyauHBIX cepBucax. [Ipu XpaHeHun WHPOpPMALUK B OOJIAYHBIX CEpBHCAX, IU(PpPOBaHUE
SIBIISICTCS OIHUM W3 HA/IKHEUIITNX CIIOCOOOB 3aIIUTHI.

C ToukW 3peHWs OIEHKH IpoBaiiepa B 00JacTH obecreueHUs UM HH(DOPMAIMOHHON
0e30macHOCTH, 3amafHbIMA KOMITAHUSIMH PEKOMEHIIOBAHO IPHICPKUBATHCS OMPEAEICHHON
Meroaoioruu. B nepByro ouepens 310 ayaut no cranaapty SAS 70 Type II, mitocom siBnsieTcs
ceprudukanus mposaiaepa o ISO 27001 umu ciiemoBanue npaktukam ISO 27002 n Hanmm4ane
ceprudukara EIA/TIA-492 nna O/ (Llentp o6padotku nannsix) (I'tontep u np., 2013).

Llenpio maHHOW PabOTHI SBJISETCS MOBBINIEHHE O€30MaCHOCTH XPAaHUMBIX AAaHHBIX IPH
WCTIOJIH30BAaHUH 00JaYHBIX CEPBUCOB ITyTEM WX IIHU(PPOBAHMUSL.
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HJ’IH JOCTHKCHUA IIOCTaBJICHHOM OCiInu B pa60Te pemarOTCA CICAYIOIIHNC 3a1aun:

1.
2.

S.
6.

HccnenoBanre cCOBPEMEHHBIX TEXHOIOTHI 00JTAYHBIX BRIYUCICHUH.

AHanM3 TOAXOIOB M CPEACTB 3alUTHl JAHHBIX, HCIOJNB3YEMbIX B OOJauHBIX
CepBHCaX.

UccnenoBanne ctaHmapToB 0€30MaCHOCTH U CXE€M HIH(PPOBAHHS, HCIOIB3YEMBIX IS
3alIUThHI JaHHBIX B 00JIaYHBIX XpaHUuIMIax.

Pa3paboTka mapameTpoB OIEHKH CPEACTB 3alIUTHI TaHHBIX B OOJIAYHBIX CEPBHCAX.
[IpoBenenre MHOTOKPUTEPHATHHOTO aHATIN3A.

O6paboTKa pe3yabTaToOB U pa3paboTKa MPEIOKEHUHN MO HUCIIONH30BAHUIO CPEICTB
3aIUTHI JIAHHBIX B O0JIAYHBIX XPAaHWIUIIAX.

Jns npoBenenus uccienoBanus Obin vicrionb3oBaH PAAS cepeuc komnannun DEVEO un
obnmaynHbli TexHOJorMU TpoBakimepa AWS (Amazon Web Services). i SKCIeprMEHTOB
ucnonszoBanuch RDS mHcTanc, EC2 uncranc n S3 xpanunuine. CepBuc ObT peann3oBaH Ha
s3bIke Java. Iy TecTupoBaHUs OBUTA TPUMEHEHBI PA3IMYHBIE BUIBI ITH(PPOBAHISL.

BrIBOIIBI 1 peKOMEHAINH, CIETaHHBIE aBTOPOM Ha OCHOBE PE3yJIbTATOB MaruCTepCKOTro
WCCIIeIOBaHUSl, MOTYT OBITH MOJIE3HBI crenuanucram B obmactu UT, paspabaTsiBarommm
CUCTEMBI Ha OCHOBE OOJIAUHBIX CEPBUCOB Il MPUHATHS PEIICHUN M0 0S30MaCHOMY XPaHCHUIO
JAHHBIX B 00JIAYHBIX CEpBUCAX.

TIpedcmasnennvlii mamepuan ompasicaem
X00 Uccie0o8anusl, KOmopoe nposooumcs
noo pykoeoocmeom Dr.sc.ing. B. [Jemudosea
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B ycnoBusX pBIHOYHOM S3KOHOMMKHM IpOLIECC YMPABICHHA CPOKAaMHU [0 CO3JaHHI0
MPOTrPaAMMHBIX  MPOAYKTOB  SIBJSIETCA MPAKTHYECKH IEHTPAJbHBIM HHCTPYMEHTOM B
nesTensHOCTH Kommanwd. [IpemMerom wmccnemoBanms sBisiercss Hebompmon [T ormen co
IITaTOM COTPYAHUKOB 17 4deIOBEK, KOTOPBI 3aHUMaeTrcsd pa3paboTKOW U TOJAEPIKKOU
nporpammHoro obecnedenusi (II0), a B kadecTBe 00BEKTa WCCIEAYIOTCA IPOLECCHI
OpraHM3alrH, IPOTEKAIOIINE B pPaMKaX IJIAHUPOBAHUSA W YIPaBICHUS TPeOOBAHISIMH MPOEKTA
(ISO/IEC and IEEE, 2011).

Llenpl0 MAHHOTO MAarucTEpPCKOrO HCCIESAOBAHUS SIBISETCA pa3paboTKa OCHOBHBIX
HaTpaBJIeHUNA 0 (OPMUPOBAHHUIO CUCTEMBI YIIPABICHHUSA CPOKAMH IO CO3/IaHUIO MPOTPAMMHBIX
npoaykroB Ha npumepe IT otnena npennpustus. [ IOCTHXKEHMsI YKa3aHHOM Liend
BBIJIBUTAIOTCS CIEAYIOIINE 3aauu:

* H3yyeHue MUPOBOIO ONBITA PEUICHUS aHAJOTUYHBIX 3a1a4 ynpasieHus [T nmpoekramu
(THIIOBBIE TPUYHMHBI CPBIBA CPOKOB, METOMBI YIYUIICHHS KadecTBa, KPHUTEPHH
OIICHKN);

* AHanu3 TEeKyIIMX MPOLECCOB B OTAEJE U BBIABICHUE THUIOBBIX MPUYMH CPBIBA CPOKOB
CIady MPOEKTa KaK ImapaMmeTpoB Ipotiecca pa3zpadorku [10;

e Cozmanume Momenu TporeccoB pa3padotku IO ¢ 1enmro uccinenoBaHus W HUX
YIIyqILICHHUS;

* [lpennoxkeHne BapHaHTa YIY4IIEHHOTO MeTOZa ympaBieHus pa3padortkoit [10 mns
YCTpaHEeHHsI TPOOJIEMBI CPBIBA CPOKOB MPOEKTA;

* AnpoOanms BapuaHTta B uccienyemoM otaene UT pa3paboTku ¢ OLIEHKOW pe3ybTaToB
JI0 BHEAPEHUS U MOCIIE.

B pabore mpoBeleH aHANM3 TEOPETUYECKUX IOAXOAOB W METONOB (HOPMUPOBAHHS
CUCTEMBI YIIpaBIIeHUS cpokamu. B Xojie uccieioBanus BEISBICHbI IPUYUHBI CPBIBA CPOKOB.

B pesynprare HaydHOTO HCCIENOBaHHWS OBUIM PACCMOTPEHBI TAaKWME€ WHCTPYMEHTHI U
texnonoruu, kak ITIL, PMBOK, Six sigma, uX JOCTOMHCTBA, HEJIOCTATKU U MPEATIOCHIIKN K UX
JAJTbHEHIIIEMY Pa3BUTHIO, a TaK e pas3Hble monxojsl maHupoBanus (Herroelen and Leus,
2005).

bnaromapst anpoObupoBaHNIO MOTYYEHHOTO BapHaHTa YIPABICHHUS CPOKAMH MO CO3aHHIO
MPOrpaMMHBIX MPOIYKTOB B uccieayemom otaeie MT pa3paborku Oblia TOCTUTHYTA LEJb IO
VIIyYIIEHWIO KadecTBa pa3pabOTKH TPOTPaMMHOTO TPOAYKTa MYTEM CHa4dl IMPOEKTOB B
OTOBOPEHHBIN CPOK WJIM C JIOTYCTHMOM 3alepKKO#, a KOJUIECTBO OMIMOOK IOCIIe BHEAPEHUS
CTaJI0 IPUEMIICMBIM.

Ipedcmasnennviti mamepuan ompasicaenm
X00 Uccredo8anust, Komopoe nposooOUmcs
noo pykosoocmeom Dr.sc.ing. b. Muwnesa

27



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

JIureparypa

1. Herroelen, W., Leus, R. (2005) Project scheduling under uncertainty: Survey and research
potentials. Available:
http://www.sciencedirect.com/science/article/pii/S0377221704002401

2. ISO/IEC and IEEE (2011) ISO/IEC/IEEE 15289: Systems and software engineering —
Content of life-cycle information products (documentation). Switzerland, 84 p.

28



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

HUCCJEJOBAHUE AJITOPUTMOB OBYUYEHUSI
UHTEJJEKTYAJBHBIX ATEHTOB ®YHKIIMOHUPOBAHUIO
B CJIO’)KHOM CPEJIE

Junua Kazymuna

Hucmumym mpancnopma u césasu
Puea, Jlameus, yn. Jlomonocosa 1
Ten. +371 28236752, e-mail: lilija.kazutina@gmail.com

KiroueBble ciioBa: I/IHTCJ’[J’IGKTyaHLHHﬁ arcHr, 06yquHe C NOAKPCIUICHUCM, aJITOPUTMbI

B pabote paccmaTpuBaeTcs npobiieMa 00yUYeHHs WHTEIUICKTYAIbHBIX areHTOB PEIICHUIO
MOCTAaBJICHHBIX 3aJad4 B CpeAaX, MaKCHMaJIbHO NPUONIDKEHHBIX K peaqbHBIM YCIOBHSM:
HEPEPHIBHBIM, TUHAMHYECKAM, CTOXAaCTHYECKUM WIJIH HE TIOJTHOCTHhIO HAOMogaeMbiM. OmXHUM
M3 OCHOBHBIX TOJXO/OB, IPUMEHSIEMBIX ISl OOYUSHHUS WHTEIIEKTYaJbHBIX areHTOB, SBISIETCS
obydenne ¢ monkperuieHueM. OOydaeMOMy areHTy HE TOBOPST, KaKoe JCHCTBHE CIeayeT
MPEIIPUHATE, @ OH, MPOOYS BBIONHATH Pa3IUYHbIE NEHCTBHA, JOJHKEH HAWTH, KaKue M3 HUX
MIPUHECYT €My HamOoJblliee «BO3HATpaXKIeHNE». B Hanbojee WHTEPECHBIX W BAXHBIX CIydasx
JIEWCTBUS MOTYT BIIHMATH HE TOJBKO HA «BO3HATPAKICHHUEY, IOTyYaeMOe HEMEJICHHO, HO TaKXkKe
Y Ha BO3HHMKAIOLIYIO CUTYallHIO, a Yepe3 Hee - Ha Bce MOCIEAYIOMNE «IOOIIPEHUs». JTH JIBE
XapaKTepUCTUKH - TOUCK MeToIoM Tpod u omubOK, a Takke OTCPOUYCHHBIC
«TIOOMIPEHUS - TIPEJICTABIISIOT CO00I 1B Hanbosee BayKHbIE OTIMYUTEIbHBIC YePThl 00YUCHUS
C TOJIKPETIJICHUEM.

B koHTekcTe poOOTOTEXHHKH OOYYEHHE C MOAKPEIUICHHEM Yallle BCErO CTAKUBAETCS C
mpobiieMaMu, CBS3aHHBIMH C MHOTOMEPHBIMH HETPEPHIBHBIMUA COCTOSHUSMH W JEHCTBHAMHU
(crout oTmMeTuTh, uTo 10-30 MepHBIE HEMpephIBHBIE JIEHCTBUS PaclpOCTpPaHEHbl B 00yUEHUH C
NOJKpeIUIeHHeM Uil poOoToB M cumTatorcsi Oonpmmmu (Powell, 2012). Taxoke vaine Bcero
cpema, ¢ KOTOPOW B3aWMOJEWCTBYET areHT, SBJSETCS HE IOTHOCTHIO HabOMomaeMoil U ¢
HaJM4ueM IIyMoB. B ciyuae gactuaHO 0003peBaeMoii cpenbl cucteMa oO0ydIeHHsI He CITOCOOHA
TOYHO OMpPENeNINTh, B KAKOM COCTOSIHUM HaXOIUTCS areHT, M OTJIIMYHUTH Pa3HbIE COCTOSIHUS, B
cllydae ecly OHHM JOCTaTOYHO MoXoxu. I[lpm oOyueHwHm mpoBeleHHE JKCIEPUMEHTOB Ha
peanbHON (HPU3UYECKOW CHCTEME CIIMIIKOM IOPOTO WUIM CIHIINKOM CJIOKHO BOCIpOM3BecTH. B
TAKOM CJIy4ae HCHOJNB3YIOTCS HMMHUTALUOHHBIE CpEIObl, W HSKCHEPHUMEHTHI MPOBOAATCS Ha
monensix. Ilpm TakoM moaxone, Make camble Mallble ONIMOKH MOJIEITHPOBAHUS MOTYT
HAKaIlUTMBATbCA M TPHUBOIUTH K COBEPIIEHHO APYTOMY IIOBEICHHIO, OCOOCHHO B CIydYasx
BBICOKO JWHAMHYHBIX 3a1a4d. COOTBETCTBEHHO, AJITOPUTMBI JOJDKHBI OBITh POOACTHBIMU TIO
OTHOLICHHUIO K MOJENSIM, KOTOpBIE HE 3aXBaThIBAIOT BCEX AeTajlell peanbHOll cucteMbl. pyroi
4acTo BCTpeYaeMOd B OOYYEHHMH C TOAKPEIUICHHEM IPOOJIEMOM, SIBIIAETCS TeHEpUpOBaHHE
COOTBETCTBYIOIIEH (YHKIMU «BO3HArpaxIeHus». «Bo3HarpaxneHus», KOTOpble OBICTPO
HaMpaBIsIOT cUCTeMy OOyueHHs K IeNH, HeOOXOOWMBI Ui TOTO, YTOOBI CIPaBUTHCS CO
CTOMMOCTBIO OTBITOB B YCIOBHAX pEAIBHOTO MHUpa. OJTa 3ajada HasblBaeTcs 3ajavei
dhopmupoBanus BozHarpaxaenus (Laud, 2004).

Llens JaHHOTO MCCIIEOBAHUS - BBISIBUTH HanOosee d3QQEeKTUBHBIE METO/IbI, TPUMEHUMBbIC
Ui 0OyYeHHs BBIIETICHHOTO Kjlacca areHTOB. B Xoxae wccrnemoBaHus OBIIT MPOBENCH aHAIN3
CYIIECTBYIOINX AITOPUTMOB OOyUYEHHUS Ha OCHOBE OIHCAHHA JKCIEPUMEHTOB, MPOBEICHHBIX
aBTOpaMHU pa3pa0OTaHHBIX aJTrOPUTMOB, OBUIM BBIOPAHBI HECKOJIBKO ANTOPUTMOB IS
CpaBHEHHMS Ha npeaMeT 3 (HEeKTUBHOCTH:

e Deep Deterministic Policy Gradient (DDPG) (Lillicrap et al., 2016)

e Backpropagation through an LSTM (Bakker, 2007)

e Online Markov Decision Processes under Bandit Feedback (Neu et al. , 2014)
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bBelnn BeIEIEHBI CIEAYIONINE KPUTEPUU CPAaBHEHMSI METOJIOB:
e Bpewms, 3aTpaueHHOE Ha O0y4YEHHUE areHTa;
e KauectBo HaiineHHOro pemeHus (ompenensierca M0 3HA4eHUI (YHKIUH
«BO3HATPAXKIACHUNY);
e KonnyecTBo BHyTpeHHEH MaMsITH, HCHOIB3yeMOH anroputMoM (3ddekTuBHOCTD
MPOCTPAHCTBA).
HccnenoBanue MpoBOAUTCS SKCIEPUMEHTAIBHO C IPUMEHEHHEM BBIOPAaHHBIX aJITOPUTMOB
B UMUTAllUOHHOM cpejie. B xauecTBe perraemMoil 3aj1aur UCTIONb3YIOTCA KJIACCUUYECKUE TECTOBbIE
3a7a4d, TNpPHUMEHsSeMble Ui TECTUPOBAaHUS aJNropuTMOB OOydeHHs: 3ajada MasTHHKA C
HenoBWkHON omopoit (inverted pendulum) n masTHuk Ha Tenexke (cart pole). IlpoBenen
aHaJIN3 IMOJIyYEHHBIX PE3yJbTaTOB, CACIIAHBl BBIBOABI M JaHBl PEKOMEHIAINN I BO3MOKHBIX
ManbHEHIINX UCCIIEIOBAaHUI B JaHHOK 00JIaCTH.
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TecTupoBaHue SBISETCS OJHUM M3 OCHOBHBIX (DaKTOPOB TPYyA03aTpaT B pa3paboTke
MPOrpaMMHOT0 00ecIieYeHUs. ABTOMATH3AllUMs TECTUPOBAHHS ObLIa MPEUIOKECHA B KAa4eCTBE
OJIHOTO W3 pEIICHWM I CHIDKCHHS 3THX 3arpaT. Hambosiee pacmpoCTpaHEHHBIM SIBIISCTCS
pyYHOE TECTUPOBaHHUS, HO OHO HE BCETJa OTBEUACT 3ajadaM OOECICUCHHS KadecTBa, TTOITOMY
Bc€ OONBIIYI0 TOMYJSPHOCTh OOpETaeT aBTOMATH3MPOBAHHOE TECTHPOBAHHE, OJHAKO, €ro
MOBCEMECTHOE BHEJpeHHe He Bceraa Ienecoodpaszno (I'pedenrok, 2013). C momoripio cpencTs
aBTOMATH3alMA TECTHPOBAHMSI TIPEIIIONIATacTCs YBEIMYNUTh KOJIMYECTBO BEHITIONHSIEMBIX TECTOB
Y CKOPOCTh UX BBIMOHEHUs. Tak mouyeMy Obl HE aBTOMATH3UPOBAThH KK IbINA TECT?

l'umote3a — mpexrmonaraercs, 4TO TepexoJ HAa aBTOMATH3MPOBAHHOE TECTHPOBAaHUE
MPOTPaMMHOTO 00ECTICUCHUS JTOJKHO YIydInTh 3(h()EKTUBHOCTh M KadecTBo. Ho Bcerma mm
Oyner crpaBeuBo 3T0 yTBepxacHue? [loa 3(GeKTUBHOCTHIO TOHUMAETCS 3aTpaycHHBIC Ha
TECTUPOBAHKE yCHIIUS, KOTOPBIC U3MEPSETCS B UEIOBEKO-4acax - [4ei./4ac].

[IpemmeT wuccrenoBaHUsS MarucTepcKkoil pabOTHI SBISIOTCS KPUTEPUH, IO KOTOPHIM
MPUHUMAETCS pEIICHHE O TEPexXo/ie OT PYYHOTO K aBTOMATU3UPOBAHHOMY TECTUPOBAHUIO
nporpaMmMHoro obecreueHus. OOBEKT HCCICIOBAHUS — MPOILECC IMepexoia OT PYYHOro K
aBTOMAaTHU3WPOBAaHHOMY TecTupoBaHuio. lLlenp wuccnemoBanus — pa3paboTaTh METOIUKY H
KPpUTEPUH OIICHKH, II0 KOTOPHIM TIPHHHMACTCS pEIIeHHEe O IMepexoie OT pPYJYHOTO K
aBTOMATU3UPOBAHHOMY TECTHPOBAHMIO. JIJS JOCTHKEHHUS YKA3aHHOW IIEJIM BBIIBUTAIOTCS
CIIeYOIINE 3a/1a4H:

1. HM3ydeHne METOMOB W MHPOBOTO OIBITA OIEHKH TPYIO3aTpaT Ha TECTUPOBAHUS
MIPOrPaMMHOI0 00eCIICUeHUS;

2. BbIIBUTH KpUTEpUH, HA OCHOBE KOTOPBIX IPUHUMAETCA pEIIEHHE O BHEIAPEHUU
ABTOMAaTU3UPOBAHHBIX TECTOB;

3. PazpaboTaTh METOINKY OIIEHKH KPUTEPUEB U MPUHITHS PEIICHUS;

4. Pa3zpaboTka peKOMeHIaIMi 0 UCTIOIb30BaHNH Pa3pad0TaHHONW METOIUKHY;

5.  AnpoOupoBaTh NpeI0KEHHYIO METOIUKY.

B pabore mpoBemeH aHanmM3 METONOB OIEHKM TpPyJdO3aTpaT HA pydyHOE U
aBTOMATH3UPOBAaHHOE TECTHpOBaHUE Tmporpammuoro obecneueHus (Ramler and Wolfmaier,
2006), (Divya and Mishra, 2016). B xome pa3paboTku METOIMKM TMPHHATHS pELICHUS B
nporpaMMHOM TakeTe AnylLogic Obla BEITOJHEHa MOJENh Ha OCHOBE CHCTEMBI JHHAMUKU
nporecca tectupoanus (Sahaf et al., 2014). [IporpamMmMHas peaau3aliis MOJACIU MO3BOJISICT
OamaHCUpOBATh TPyAO3aTpaTaMU MEXIY PYUYHBIM M aBTOMAaTU3UPOBAHHBIM TECTHPOBAHHE, U Ha
OCHOBE TIOJYYEHHBIX PE3yJIbTaTOB M KPHTEPHEB OLICHKH NMPUHHUMATh PEIICHHE O BHEAPEHHUU
aBTOMAaTH3AL[H TECTHPOBAHUSL.

IIpeocmasnennvlii Mamepuan ompasicaem
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CornacHo wuccnenoBanusiM ot 40% mo 80% maHHBIX, C KOTOPBIMH MPEAIPUATHSL
CTaJKUBAIOTCS B CBOGH MAEATENIHOCTH, SIBJISIIOTCS HECTPYKTYPHPOBAaHHBIMH, TO €CTh HeE
OIMCAHHBIMU C MOMOIIBIO KaKOH-IMOO 3apaHee ONpPEIeICHHON PESIMMOHHON MOJENH JaHHbBIX
(Williams and Connors, 2012). B 6u3Hec-cpene K 3TOH KaTeTOPUH TaHHBIX OTHOCSTCS TJIABHBIM
00pa3oM TEKCTOBBIE JTOKYMEHTBHI — 3JIEKTPOHHbIE MHCHbMa, JOKYMEHTAlMs, COJAep)KaHue BeO-
pecypcos. IIpu sTom 45% KOMIAHMI HCIBITBIBAIOT TPYAHOCTH B paboTe C TAaKOro poza
nmaaaeiMu (IDG Enterprise Marketing, 2016). B cnermmansHOM BRITTyCKe XypHana “Computers in
Industry”, HOCBSIIIEHHOM MPUMEHEHUIO TEKCTOBOW aHAIMTHKHA B WHAYCTPHH, TOBOPUTCS O TOM,
YTO OCHOBHBIM HCTOYHHKOM NpoOieM B 3TOil cdepe aHAIUTHKH SABISIOTCS 3HAYUTEILHBIC
pasuuusl MEXAY YCIOBHSIMH, B KOTOPBIX HPOXOIST HAy4yHbIE HCCIEIOBAHHS, U PEalbHOU
o6usHec-cpenoii (Ittoo et al., 2015). Ha ocHoBe aHanm3a aBTOpH GOPMYIHUPYIOT psii TpeOOBaHUN
K METOJIaM TeKCTOBOW aHAIMTHKH, 0OYCIIAaBIMBAIOIINX UX MPUMEHUMOCTb B UHAYCTPHH, B TOM
qHcie:

e rHOKOCTH B OTHOIIEHHH ()OPMATOB TEKCTOBBIX JOKYMEHTOB,
e rHOKOCTh B OTHOILIEHHH SI3bIKOB,
YCTOMYMBOCTH B OTHOIIEHHHM [JIMHBI TEKCTOB, CTHJEH Ppeuyd M >KAHPOBBIX
apTedakToB, HecOaTaHCUPOBAHHOCTH BHIOOPOK,
MaJiasi 3aBUCUMOCTb OT 00YUYECHHUS C yUUTEIIEM,
UHTEPAKTUBHOCTD,
IPOCTOTAa B UCIOJIB30BAaHUHM, B TOM uncie noanepxka GUI u Busyanuzamuu,
e OBICTpOICHCTBHE.

I'maBHBIM IMoAX0A0M B pa3BUTUH TCOPHU aHa/IM3a TCKCTOBBLIX NOKYMCEHTOB ABJIACTCA
npeoOpa3oBaHNe TEKCTOB B OOBEKTHI, C KOTOPHIMHU MOTYT paboTaTh y>K€ XOPOLIO M3Y4YEeHHBIE
METO/bl WHTEUIEKTYalIbHOIO aHajiM3a JaHHBIX. B 9acTHOCTH, IIMPOKOE PpacmpoCTpaHEHUE
nojyumiaa BekropHas Monenb (Aggarwal and Zhao, 2013), xoTtopas OCHOBBIBaeTCS Ha
NpEeACTaBIEHIH TEKCTOB KaKk HaOOpOB OTHENBHBIX CJIOB. | TaBHBIM HEIOCTATKOM 3TOW MOJIEIU
cuuTaercss nmoreps MHGOPMALUU O CEMAaHTHUYECKOH CTPYKTYpe TEKCTa M CBS3AX MEXKAY €ro
3JIeMEHTaMH, CHIDKAIoIasi KauyecTBO aHajan3a. TeHIEHINH HCCIIeOBaHUM B cepe TEeKCTOBOM
AaHAJIMTUKM YKa3bIBalOT Ha JBa OCHOBHBIX HaIlpaBJeHUS OOpHOBI C 3TUM HEIOCTATKOM —
UCIIOJIb30BAaHNE HEWPOHHBIX CETEH W Pa3BUTUE BEKTOPHBIX NPEACTaBICHHH, OCHOBAaHHBIX Ha
ceManTHdeckux cioBapsax (Ittoo et al, 2015). Ob6a »>THX MeToga IIOXO MOMXOMAT IS
IIpUMEHEeHHs B OM3Hece, Tak Kak MepBbIil TpeOyeT OOINpPHBIX 00y4aromuX BEIOOPOK, a BTOPOU
— MPOJOJKUTENBHOM PabOTHI CTIEHATHCTOB-TUHTBUCTOB.

B ocHOBe mccnenoBaHUs JIEKUT MPENIOI0KEHHE O TOM, YTO BBICOKOH NMPUMEHUMOCTH
TEKCTOBOW aHAIMTHKH B OU3HEC-CPE/Ie MOKHO JIOCTUYb IyTEM OTKa3a OT BEKTOPHOW MOJIENU H
NpeACTaBlIeHUsT TEKCTOB B Buze rpadoB. ['padoBas cTpyKTypa HO3BOJUT COXPAaHUTH CBSI3U
MEXIY CJIOBaMH B TEKCTaxX M TaKUM 00pa3oM yHTH OT HemocTaTKa BEKTOpHOH Monenu. Kpome
TOT0, METO/Ibl TEOPHUHU I'Pa(oOB U aHAIN3A CETEH OTKPOIOT IIUPOKUE BO3ZMOXKHOCTH ISl CO3JaHUsS
MHTEPAaKTUBHBIX CUCTEM C MHCTPYMEHTaMH JIs1 BU3YaIbHOTO aHaJIH3a.

B kauecTtBe 00BEKTa HMCCIENOBaHMS BBIOpaH mpolecc kiaccudukanuu TekcTos. Llenbio
UCCIIEIOBAHUS SIBJIICTCA aHAJIU3 IPUMEHUMOCTHU Ipad)oBOM MOAEIH B IIpoLiecce KiIacCupuKanuu
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TEKCTOB B Ou3Hec-cpene. MccnenoBanre 6asupyercsl Ha peaau3anny nporecca Kiaccupukaru
TEKCTOB, OCHOBAHHOI'O Ha rpa)OBOM MOJICNIH, U CPABHEHUHU PE3yJIbTATOB €r0 MCIIOJIb30BAHUS C
JIByMsI HauOoJsee pacrpoCTpaHCHHBIMU BapUaHTAMU TIpoliecca — Kiaccu(uKkalueil Ha OCHOBE
ClIOBapeil M MPUMEHEHHEM METOJIOB, HMCIOJB3YIONIMX BEKTOPHYIO MOJENb. Takum 00pa3oM,
pe3yabTaThl HMCCICAOBAHMS TIO3BOJIAT CIEIUANINCTaM, pabotarommM B cdepe OmzHEcC-
AHAJIMTUKH, HC TOJBKO O3HAKOMHUTLCA C aJlbTCPHATUBHBIM METOJIO0M KHaCCI/I(bI/IKaHI/II/I TCKCTOB,
HO U OLCHHTH IeNIeCO00Pa3HOCTh €ro MPUMEHEHHUS JIsl PEIICHUS MOCTABJICHHBIX MEPe]] HUMHU
3a]1a4 B CPABHCHUM C KJIACCHUYECKHMU TTOXO0JJAMH.
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B pabore coBpeMeHHOW (pMHAHCOBOW OpraHM3alMi HCIOJIB3YIOTCS PAa3IMYHBIE CHCTEMBI
XpaHeHUsT ¥ 00pabOTKM JaHHBIX. XpaHsAIIWecs JaHHblE B JAIbHEWIIEM HCIIONB3YIOTCS B
COCTaBJICHUN CTATHCTUYECKUX OTYETOB, B MOJCIMPOBAHWUHU PA3JIMUHBIX BapHAaHTOB CTPATETUH
HpEeIIPHUITHS, B CHCTEMaX IOJJICPKKH NPHHATHS pelieHuid u 1p. B cBsi3u ¢ pazHooOpasuem
UCIIONB3YeMBIX CHCTEM, BO3MOXKHBI CHTYaIlMH, KOTJa HET BO3MOXKHOCTH OIIEPAaTHBHOTO
OOHOBJICHUSI JAAaHHBIX, YTO TPUBOJUT K CO3JaHUIO HE OTOOpaKAIONIMX HA TEKYIIUH MOMEHT
CHUTYaIHIO OTYETOB.

Brenpenue cucrembl Business Intelligence (BI) Ha mpeanpustum sSBISETCS BaKHOU
3amadeil B oOmactu OusHec-aHanuza. Slmantu Pansu (2009) B cBoelt cTarbe mucai, 4yTo C
noMoupio TexHonoruu Bl MokHO oOpabaTbiBaTh Oonblne 00BEMBI HECTPYKTYPHUPOBAHHBIX
JaHHBIX, YTOOBI HAWTH CTpaTErnm4ecKre BO3MOXKHOCTH Ui OHW3Heca, M 4YTOOBI HAa OCHOBE
UCTOPUYECKUX JaHHBIX CIeNaTh MPOTHO3 Ha Oyaymiee. B coBpeMeHHOM MHUpE C BBICOKUM
YPOBHEM KOHKYpEHIIMH, KauyeCTBEHHAas W CBOEBpPEMEHHas OuszHec wWHGpOpMaLUH IS
HPEINPUSTUS — 3TO BBIOOP HE TOJIBKO MEXIY NMPHOBUIBIO W YOBITKAMH, HO M BBIOOP MEXIY
BBDKHMBaHNEM U OaHKPOTCTBOM.

JJist NOBBIIIEHNsT KOHKYPEHTOCTIOCOOHOCTH TPEANIPHUATHS, B paMKax paboThI MPOBEACHO
ucciuenoBanue cpeacTs Bl, koTopble JOCTYNHBI Ha PBIHKE HA CETONHSIIHUNA JEHb U IPUMEHUMBI
K HCIIOJB30BAaHMIO B KOHKPETHOM (HHAHCOBOM mpeanpustuu. [IpoBemeH anamu3 Tekymiel
UHQPaACTPYKTYpBl (PMHAHCOBOTO TPEANIPUATHS, B PE3yJbTaTe KOTOPOTO KOHCTATHPOBAHO, YTO
uccnenyemsie Bl pemenust momkHbl OBITH pabOTOCHOCOOHBI cO cieaytomuM cruckom CYB/I:
Oracle, MySQL, FireBird, Progress SQL.

B pamkax gamHOW pabOTBHI COCTaBJICH CIHUCOK TPeOOBaHWA M  TapamMeTpOB
MH(QOPMAIIIOHHOHN CHCTEMBI, KOTOPbIE B JaJIbHEHUIIIEM HCIIONIb30BaHbI AJIsl BBIOOPa U BHEAPEHUS
Business Intelligence Ha paccmaTpuBaeMOM HpPEAIPUSTHH.

[IpoBeneHO wMccleqOBaHME BIMSHHS MAapaMeTPOB Ha pabOTOCIIOCOOHOCTH BHEAPSIEMOM
CHCTEMBI, HCIOJNB3Yysl METOJ| JKCIEpTHOH oleHKH. B pesynbpraTte 00OpabOTKH TMOMYyYEHHBIX
JaHHBIX, MPEAOCTAaBICHbl PEKOMEHIAMU 10 BBIOOpPY cpencTB B, KOTOphie COOTBETCTBYIOT
TEXHUYECKUM XapaKTePUCTHKAM U TPEOOBAHMSIM KOMITAaHUH.

IIpedcmaenennviti mamepuan ompasicaem
X00 ucciedo8anusi, KOmopoe nposooumcs
noo pykosoocmeom Dr.sc.ing. B. [{emudosa
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PazBuTHe UMQPPOBBIX TEXHOJOTHH CHOCOOCTBOBAIO TMOSIBICHHIO OOJBIIOrO YHCIA
pasHooOpa3Heix uHPopManuoHHbIX cucteM (MC) mo BceMy MupY, KOTOpbIE HaKaITUBAIOT
Oonpmme 00bEMBI maHHBIX. [lo omenkam Gartner u International Data Corporation (IDC),
2020 romy KONMYECTBO HAKOIUIGHHOH B Mupe MH(MopManuu cocTaBuT 44 3errabaiiTa ITaHHBIX
(44 Tpnu. ruraGaiir). Bompirylo 4YacTh JaHHBIX CreHEPHUPYIOT pa3HOOOpa3HbIe MAaIlUHBI
(ceHCOpBI, MHTEIICKTYAIbHBIC YCTPOWCTBA) B X0/I€ B3aUMOJACHCTBUS APYT C APYTOM.

B GombmmHCTBE CilydaeB HAKOIUICHHWE OOJBIMX OOBEMOB NAaHHBIX CBS3aHO CO COOpOM
UHPOPMAIIH:

e JIOCTyIla IONB30BaTeNIell K TeM WM WHBIM pecypcam (access log BeO pecypcos,

JOCTYH K CepBHCaM U T.1.);

e [oKazaTejeld pa3HBIX [JAaTYMKOB B TEXHOJOIMYECKHX Ipoleccax, HHPpOpMAaIus
CUUTBHIBACTCS C NATYUKOB C HHTEHCHUBHOCTBIO HECKOJIBKO Pa3 B CEKyH[IY (BPEMEHHBIE
pAIBI);

® 0 MepexojAax IO CChUIKaM, MOWCKOB, MOKyIKaM U T.71. (TIOBEJeHHE MOJIb30BaTesei
HMHTEpHETA).

B craree “CnocoObr pabotel ¢ Big Data” Oputm TpuBeIeHBI HECKOJIBKO TPUMEPOB
MH(QOPMAIMOHHBIX CHUCTEM, KOTOPbIE I'€HEPUPYIOT OTPOMHBIE O0BeMBbl NaHHBIX (AHIOCOB U
Erepes, 2016):

e Hrro-Mopkckas gonaoBas Gupika reHepupyeT OKOIO TepabaiiTa JaHHBIX B EHE;

e OObem xpaHmnuma couuanbHoi cetu Facebook kaxnplii neHb yBennuuBaeTcs Ha

500 Tepabaiir;

o Ilpoexr Internet Archive yxe xpanut 2 merabaiiTa IaHHBIX H E€XKEMECSIHO
yBenmunBaeTcs Ha 20 Tepabaiit;

e DkcnepuMeHThl Ha BoJbIIOM agpoHHOM KoIaiiepe MOTYT T€HEpHpPOBaTh OKOJIO
neTabaiiTa JaHHBIX B CEKYHITY.

B cBs3M ¢ 3TUM BO3HHKAIOT HPOONEMBI, CBSI3aHHbIE ¢ OOpaOOTKOW OuYeHb OOJBIIUX
00bEMOB HakoIUIeHHbIX nAaHHbIX. Crenuamuctel B IT cdepe cranm 3amaBaThes BOIpOCOM
BeiOopa CYB/I, KoTOpbIe MO3BONAT ¢ 3THM cipaBuThes. CrocoOHb! n TpaaunuoHaeie CYB/]
CIPaBUTHCS C HOBBIMH BBI30BAMH, WJIM HEOOXOAMMO OTKa3bIBaThCs OT TpaguunoHHeIX CYB/l B
none3y crnenuanm3upoBaHbix CYBJ] wmm takux mnardopm kak Hadoop u Spark. Hekotopsie
HPOBENEHHBIE HCCIIEOBAHUS MTOKAa3bIBAIOT, YTO TPAAMLIMOHHBIE CIIOCOOBI 0OPAaOOTKH JaHHBIX
MOTYT HE YyCTynaThb HOBBIM ‘“‘peBoitolMOHHBIM” perieHusMm (Pavlo et al., 2009). Taxxke
HEOOXOAMMO OTMETUTh, UYTO IMUPOKO mpuMeHsemble pensinuonHeie CYBJ] (Capterra.com,
2017), takme kak MS SQL Server, IBM DB2, Oracle (Whitehorn) u T.n. MOCTOSHHO
Pa3BHUBAIOTCA M BKIIIOYAIOT B CBOM HOBBIE BEPCHH XOPOIIO 3apEKOMEHOBABIINE TEXHOJIOTHH,
npuMeHsemsle B criennanusupoBadHbix CYDB/l. K TakuM Texnonorusm mMoxHo otHectd XML u
JSON pacmmpenusi, XxpaHeHHUE OTHOIICHW OpraHn30BaHHOE 10 KojioHKaM (Column organized
tables) (Oh ef al., 2011), TexHosoruio 06paboTku naHHbIX B mamsaTu (Database In-memory).

K ocHoBHBEIM Bo3MOkHOCTSIM CYB/I, MO3BOMSAIOMUM peaan30BaTh XpaHEHNUE H 00paObOTKyY
0onpmMX 00BEMOB TaHHBIX, MOKHO OTHECTH:
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e MacmradupoBanue (perIMKain, 0TKa30yCTOHYUBOCTD);

e [laprunmonupoBanue Tadbnui, nHAeKCcoB (Partitioning);

e XpaHeHHe NaHHBIX, opraHu3oBaHHoe Mo kKoioHkaM (Column organized tables) (Oh

etal.,2011);

e llanexcupoBaHWe NaHHBIX;

e (Cxarue DaHHBIX.

W3 mepeyuciieHHBIX TEXHOJOTHH CIIEeAyeT BBIIEIUTh TEXHOJOTHIO XpaHEHWsS IaHHBIX,
opraHu3oBaHHOro 1m0 KojoHkam (Bohm, 2005). B kauectBe 00BekTa wHCCICHOBaHMS ObUIH
BbIOpanbl CYBJl, B KOTOpBIX peanm3oBaHa JaHHAs TEXHOJOTHUS, TaK KaK d3Ta TEXHOJIOTHUS
CITIOCOOCTBYET PEMICHHUIO ABYX MPOo0IeM 00paboTKH O0IBIINX 00BEMOB TAHHBIX:

e VYBenuueHUE TIPOU3BOAUTENBLHOCTH OOpabOTKM aHAMTHYECKHX 3alpOCOB Ha

Oonbmmx 00BEMax JaHHBIX;
e CHmkeHue o0bEMa XpaHUMBIX NaHHbIX. OOecrmeyWBaeT CKaTHE NAHHBIX W He
TpeOyeT HAINYHs HHICKCOB.

JlaHHY!O0 TEXHOJIOTHIO B CBOMX IPOAYKTaxX YK€ pealn30BalM BEAYIIHE MPON3BOIUTEIN
CVYB/], rakue kak IBM, Microsoft u Oracle (Capterra.com, 2017).

Lenpto  paboTel  OBUIO  yBEIMYCHHE  MPOM3BOJAUTENBHOCTH  aHAJIUTHYECKOU
WH()OPMAITMOHHON CHCTEMBI JUII MacCOBOTO CEpBHCa, MyTEM BhIOOpa HamOoJIee IMOIXOMSIICH
CYBJ mist 06paboTKH COOBITHIHBIX MAaHHBIX. J{JIs1 IpOBEIECHUS UCCIIENOBAHUS OBLIN BHIOpPAHBI
cnenytromue CYB/I:

o Pemsuuonnas CYB]/] ¢ TexHonorumeit XpaHeHHs NAHHBIX, OPTaHU30BAHHBIM IIO

KOJIOHKaM:
o IBM DB2;
o MS SQL Server.
e CnenuanusupoBanHas kosoHouHas CYB/I:
o Vertica (Bear et al., 2012);
o ClickHouse. Hoas CYB/] ot Yandex (Clickhouse.yandex, 2017).

Bribop cucrem miisi cpaBHeHHs ObUT 00OCHOBAaH HAIMYMEM HEOOXOIUMBIX TEXHOJIOTHH,
nonynspHocteio CYBJl, mOCTymHOCTBIO CHUCTEMBI sl TecToB (HanmuyueM trial Bepcuu) u
MOJIIEPKKON Pa3pabOTINKOB.

Jns ounenku CYB/] 6pu11 MCTIOAB30BaHbI CAEAYIOUINE TapaMeTpPhI:

e Crenenp cxatus naHHbIX. B kaxnayo CYBJl ObUIM 3arpy)XKeHbI TECTOBBIE JaHHBIE

o0sémom 127.13GB;

e CKOpOCTb 3arpy3KH JJaHHBIX B IAKETHOM PEKUME;

e CkopocTts BbInoJgHEHUs 3anpocoB Ha BctaBKy (INSERT) 3anuceit;

e  CKOpPOCTH BBHIIIOJHEHHS aHAIUTUYECKHX 3aIIPOCOB, Pa3HOM CIOKHOCTH.

Jns SKCIIepUMEHTOB, B KauyeCTBE TECTOBBIX JAaHHBIX OBUIM HCIIOJNB30BAaHbI JIaHHBIC
JKypHAJIOB TOCTyTIa K BeO pecypcaM (access log).

[Tomyuennsie B xone paboTel pe3ynbTaTsl cpaBHeHHss CYBJl momoryT IT cnennanucram
KOMIIAaHUH, B KOTOPBIX YK€ BHEApPEHAa OJHA M3 pPaccCMOTpeHHbIX pesuoHHbix CYBJI,
O00BEKTHBHO OIICHUTH HEOOXOAMMOCTh BHEIAPEHMs B HH(POpMaIMoHHyto cructeMy HOBoM CYB/]
JUTS peIlieHHs aHATUTHYECKUX 3ajiauy.

Ipedcmasnennviti Mamepuan ompasicaenm pe3yibmanmbl
UCCIe008aHUL, BLINOIHEHHBIX 6 PAMKAX MASUCMEPCKOU
pabomol noo pykosoocmeom Dr.sc.ing. B. [lemudosa
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C pocroM oObeMa HaHHBIX WH(POPMAIMOHHBIX CHCTEM IIOBBIMIACTCS W 3HAYMMOCTH
kadyecTBa AaHHBIX. KagecTBo nannbix (Data quality) - 3T0 KpuTepuii, onpeAessIOIi MOITHOTY,
TOYHOCTh, CBOEBPEMEHHOCTh M BO3MOXXHOCTb MHTEPIPETALMH AaHHBIX. JlaHHBIE MOTYT OBITH
BBICOKOTO KauecTBa M HHU3KOTO KayecTBa, MOCIEIHHE - ATO TaK Ha3bIBAaCMbIe TPSI3HBIC HWIIU
"mnoxue" nannsie (bopoausn, 2016).

B CRM cucremax XpaHsATCS HEpCOHAJIbHBbIC NaHHBIE, TAKME KAaK HMEHA, (DaMIIIUH,
PETUCTPALMOHHBIE HOMEPA UM [IEPCOHAIBHBIE KOl KIIMEHTOB WM NOTEHIUAIBHBIX KIIMEHTOB,
MOYTOBBIE aJpeca, aipeca IEKTPOHHOU TOYTHI.

B TenekoMMyHHMKAalMOHHOH OTpacid KadecTBO NAHHBIX M KaueCTBO IEPCOHAIBHBIX
JAHHBIX B YACTHOCTH MOXKET BIMSAThH HA IIPOLECCH MPUEMA U UCIIOIHEHUS 3aKa30B, HA IIPOLEcC
UHQOPMHUPOBAHHUS KIMEHTOB O BBITIOJIHEHHBIX 3aKa3aX, N3MEHEHHUS B YCIYTrax, O BHICTABJICHHBIX
CYeTax M MOCTYIUICHUH TUIATEeKEH Mo cUeTaM.

OCHOBHOH LEJIBI0 MCCIIEIOBAHMS SIBISETCS OLIEHKA KayecTBA IEPCOHANBHBIX JaHHBIX B
CRM cucremax TeleKOMMYHHUKAIMOHHONH KOMIIAHMHM M pa3paboTKa METOJOB YIIy4dILICHUS
KayecTBa STHUX AaHHBIX HAa OCHOBE MPEAJIOKEHHOTO aBTOPOM KOMILJIEKCA METOAOB C YUETOM
HalMOHATBHOM JTMHIBUCTHYECKOHN CIICLU(UKH.

C y4€ToM BBICOKHX TPeOOBaHMH K 3aIUTE MEPCOHATBHBIX MAaHHBIX 0CO00C BHUMAaHHE
yIeNseTcsl U3yYEHUI0 MEXITyHapOJHO-IIPABOBOTO 0OECIICUSHHUS 3aIlIUThl IEPCOHATIBHBIX JIaHHBIX.
'pspymue wn3MeHeHHsT B 3aKOHOJATEIbCTBE, PETYIHpYIONIHe O0O0pabOoTKy MepCOHATBHBIX
JMAaHHBIX W BCTymHaromniue B jaeiicTBue ¢ Mas 2018 roma, yKecTodaroT TpeOOBaHUSA K 3alllUTe
NEePCOHANBHBIX JAaHHBIX M UMEIOT BIIMSHHE Ha cTpaHbl EBpocoro3a u naxke Ha Bech Mup (ES
2016/679).

B pamkax uccnenoBaHus:

e BLUICHEHBl OCHOBHbIE TMPUYMHBI M MpoOJeMbl BBOJAa HEKAYECTBEHHBIX
NEPCOHAIBHBIX JAHHBIX;

®  pPacCMOTPEHBI OCOOEHHOCTH, KAacaloLIMecsl HalMCaHWs, WACHTH()UKALUHN JINYHBIX
WUMEH U UX UCIIOJIb30BaHHUS B JIATHIIICKOM SI3BIKE;

® OICHEHO KauyecTBO aJpecoB U pa3padOTaHbl METOAMKH yIYUIICHHS UX KAauecTBa C
yuérom TmipoBereHHON B JlatBum agmuHMcTpatHBHOW pedopmbr 2009 rona.
ITonmy4eHHbIe METOBI OBUIN IKCIEPUMEHTAIBLHO alpOOUPOBaHBbI;

e pa3paboTaHbl KPUTEPUM M IIOKAa3aTeNnd A HM3MEPEHUs M OLEHKH KadecTBa
MEPCOHAIBHBIX JJAHHBIX;

® paccMOTpeHbI ()OHETHYECKHE alTOPUTMBI IJisi HEYETKOTO TOWCKA IyOIUKATHBIX
JaHHeIx: anroput™M Sondex, airoputM NYSIIS, amroputm Daitch-Mokotoff
Soundex, anroputm Metaphone, Double Metaphone, Pycckuit Metaphone,
anroputMm Caverphone.

PesynpTaToM wucciaeqoBaHUs SIBISIETCS METOAOJIOTHS, KOTOpash CONEPKHUT KOMIUIEKC
METOMOB Ul YJIy4YIIEeHHs KauecTBa IepcoHanbHbIX AaHHBIX CRM cuctem. PaspaboranHble
METOABl MpeIHa3HAuCHbl U IPAKTUUECKH anpoOMpOBaHbI I yJIy4IIEHHsS KauecTBa NaHHBIX
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JATBUMCKON TEIEKOMMYHHUKAIIMOHHOW KOMIIAHUM M YUYUTHIBAIOT 3aKOHOJATENILCTBO JlaTBUiicKo
PecyOnuku u HarmoHanbHEIN andaBuT. C HEKOTOPHIMH W3MECHEHHSIMH METOJMBI YITydIICHUS
Ka4yeCcTBa JIAHHBIX TAKXKE MOTYT OBITh IPUMEHEHBI U JIJIS TICPCOHAIBHBIX JAHHBIX JPYTHX CTPaH
bantun u lsenun.

BrIBOZBI M peKOMEHIANNH, CACaHHBIC aBTOPOM Ha OCHOBE PE3yJIBTATOB MCCIICIOBAHUS,
MOTYT OBITh TIOJIC3HBI U MCIOIB30BAaHbI KaK PEKOMEHIAINH ISl CO3AAHUS HOBBIX M yITyHIIICHUS
CYIIECTBYIOIUX OW3HEC IMPaBWJI U YCJIOBHH BBOJA MEpCOHANbHBIX NMaHHBIX B IT cmcremax
TETICKOMMYHHUKAITMOHHOW KOMITAHHH.

IIpeocmagnennulii Mmamepuan ompasicaem xoo
UCCIe008aHUs, KOMopoe nPOSOOUMCs,
noo pykosoocmeom Dr.sc.ing. U.B.IImuysinot
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B nacrosimee Bpemsi uckyccTBeHHbIe HelpoHHbIe cetn (MHC) ycnemHo mpuMeHSIoTCs
JUIL  peuieHusi OOJIBIIOTO0  KOJMYEeCTBA 3adad, Cpedd KOTOPBIX HAXOAATCS — 3aJaud
KIlaccuUKaIyy, KJIacTepu3aliy, TPOrHO3UPOBAHUS, allITPOKCUMAITNH, YIIPABICHUS ar€HTHBIMA
cuctemMamu u 1.1. K mpumepy, B pabdore “Neuroevolution for Adaptive Teams” (Bryant and
Miikkulainen, 2003) MHC npumenstoTcst Ui yrpaBieHHs alalTHBHOW TPYIIIBI ar€HTOB.

Jns noctpoerns ontumansHoii MHC wmcnonb3yrorcs reHetndeckue anroputmbr ([A),
KOTOpBIE B COBOKYIHOCTH TOPOIWIA HOBYIO 00JAacTb WCCIENOBAaHHUS — HEHPOIBOIIOIHS.
IIpuMeneHnne HEHPOIBONIOINHU TaeT BO3MOKHOCTh Kak momaobpats apxutektypy MHC, Tak u
ornpenenuTs e€ BecoBble kKoapduuueHTrl. MccaenoBanue nokaspiBaet (Risi and Togelius. 2014),
YTO HEHPOIBOIIOIHS TAK Ke ITHPOKO MPUMEHSETCS] B UTPOBOI HHIYCTPHU.

NEAT (Neuroevolution of augmenting topologies) sBusieTcs OIHHUM H3 CaMBIX
HOMYJISIPHBIX METOIOB KOAWPOBAaHHE MPHMEHSIEMBIX U HEHPO3BONMIOUUH. JlaHHBI MeTox
uMmeer psaa HemoctaTkoB. OIWH M3 CaMbIX CYIIECTBEHHBIX - OTCYTCTBHE BO3MOXKHOCTHU
noctpoeHust pekyppeHTHBIX MHC, 10 ectb NEAT moszBomser crpouts MHC TOMBKO MpsMOTO
pacnpocTpaHeHus CUTHaJIa, TeM CaMbIM JIAaHHBIH METO]] HEeIb3sl MPUMEHUTH JJIS PELICHUS 3a/1a4
NPOTHO3UPOBAHHS.

B cratpe “Optimization of neuralnet works through grammatical evolution and agenetic
algorithm” (de Campos et al., 2016) npe/IokeH HOBBIH METOJ KOJUPOBAHUS OCHOBAHHBIN Ha
L-cucremax (Lindenmayer system) (Mishra J. and Mishra S.N., 2007). ABTOpBI cTaTbu
YTBEPXKAAOT, 4YTO OH pabortaer nyume wmeroma NEAT, a Ttakke TO3BOJISET CTPOUTH
pexyppentasie MHC. B pe3ynbrare W3MEHEHHS METOJa KOIUPOBAHHUS MEHSETCSI W pabora
CaMoro ajuropuTMa, MOpOXIas HOBBIM THOpHUAHBIA anroput™m monx HazBaHneM ADEANN
(Artificial development and evolution of artificial neuralnet works), KoTopbIif TakXxke omvcaH B
9TOU cTaThe. AHANN3 WHPOPMAIIMOHHBIX UCTOYHUKOB T0Ka3all, YTO, HE CMOTPS Ha 3asBJICHHBIC
aBropamu ycrexu anmroputMa ADEANN, cBoiicTBa €ro Ha JaHHBIM MOMEHT c1ab0 M3y4deHBI U
BBI3BIBAET BOMPOCHI €T0 MPAKTUIECKOTO IPUMEHEHHS.

Takum oOpa3oMm, OOBEKTOM HCCIEIOBaHUS B paboTe SABIAETCS  QJITOPUTM
HENPOIBOIIONNH, a PEAMETOM HCCIEOBAHNA - METOIbI KOJUPOBAHUS HEHPOIBOIIOIINH.

Llenplo wuccnenoBaHusl SIBIAETCS NpoBepuTh KauecTBo anroputMa ADEANN ¢
UCTIOJIh30BaHUEM L-crcTeM, a TakKe UCCIIeoBaTh IapaMeTpbl HACTPONKHU JAaHHOTO alrOpUTMA.
UccnenoBanne mapaMeTpoB HACTPOWKH JaHHOTO ajlrOpuTMa OOYCIOBJIEHO TeM, YTO HEBEPHEIE
HACTPOMKH MOTYT JaTh IUIOXOH pe3yibTaT paboThl ajiropurtMa, a B CICACTBHH W JIOKHBIE
BBIBOJIBI O KAUECTBE alTOPUTMA.

B pabore mnompobHO ommcansl amroput™ ADEANN u mnpumenenue L-cucrem,
NPOBEJICHHBIE DKCIIEPUMEHTHI, a TaKXe amnpoOamus IONYyYEHHBIX HACTPOEK alropuTMa Ha
BBIOpaHHBIX 3a7ayax.

UccnenoBanne OymeT TONE3HO HCCIeNOBaTelNsIM M WHXKEHepaM B 00JacTu
HEHPO3BONIONMM ¥ HCKYCCTBEHHOTO MHTEIJIEKTa. Tema WCCIIeZJOBaHUS HMEeT IIHUPOKHe
BO3MOXKHOCTH TI0 PACLIMPEHUIO U AaJbHEHIINM HCCIEIOBAHUAM, TaK KakK O 3TOro L-cucremMsl
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elle He NMPUMEHSJINCHh B HEHPOIBOIIOUMH. ABTOpP IJIAHUPYET NPOJOJKUTH HCCIECIOBAHHS B
MOIU(UKALMK TAaHHOTO ajropuTMa M ajanTtaudu L-cucteM [jIs TMPUMEHEHHUS B JAPYTUX
anropuTMax HeMpPOIBOIOLNN.
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NCCJIEJOBAHUE BO3MOKXHOCTEN CUCTEMBI
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IoT (Internet of Things) - 3TO COBOKYITHOCTh TEXHOJOTHH, WMEIOIIHX ITHPOKOE
MPUMEHEHUE UM Pa3BHBAIOIIUXCS C OOJBIION CKOpOoCThio. OMHOM M3 BEAyIIMX OTpaciicii B
aCTeKTe pa3BUTHUS B HACTOSINEE BpeMs SBISIETCS TpaHCHOPTHas WHGpacTpykrypa. [lo maHHBIM
IeHTparbHOro Ofopo cratuctuku JlatBum Ha 2015 Tox 3aperumctpupoBanbl 85998 rpy30BBIX
aBTomoOmiisi, 4797 aBroOycoB u 679048 nerkoBbix aBTOMOOWicH. Kakmoe u3 gaHHBIX
TPAHCIIOPTHBIX CPEJICTB BHIPAOATHIBACT BBHIXJIOMHBIC Ta3bl, YTO B CBOK) OYEPE]b HETaTUBHO
BIMSIET HAa OKPYXXaKIy cpeny. KoamuecTBO NaHHBIX BBIXJIOMHBIX T'a30B YBEIUYHUBACTCS C
KaXIbIM TOAOM I10 NPUYUHE YBCIMYCHUA KOJMYECTBA TPAHCHOPTHBIX CPEACTB U UX CTAPCHUA.
(Greengard, 2016)

Ha cerogmsimanii nenp B JlaTBum WCMONB3YIOTCS HE BHOJHE 3(PQEKTHBHBIE CPEICTBA
3aIIUTHl  OKPYXKAIOMIeH cpenbl OT BBIXJOMHBIX Ta30B THMA IMOBBIIICHWS HAJIOTOB Ha
TPaHCIOPTHBIC CPCACTBA. KOHTpOJH)HbIe 3aMEpPhI BBIXJIOIIOB ITPOU3BOIAATCA HEMIOCPCACTBEHHO
nepe]; TeXHHYECKUM OCMOTPOM, a TEPHOIMYECKOTO KOHTPOJSI HE MPOBOIUTCS. Pe3ymbraTh
3aMepOB TMOKAa3bIBAIOT, UTO CPEAHMA 00BeM BBHIXJIONOB B JlaTBuu coctaBiseT 210 /KM, IPpUTOM
yTOo HOpMa, ycraHoBiieHHas B EC, - 130 r/km, a k koHiy 2020 roma BBIOPOCHI JOJKHBI
cocraBiaTh He O6onee 90 r/km. (CSB, 2015)

Lenp MpOBOAMMOTO UCCIIEAOBAHUS — aHAIHM3 BO3MOXKHOCTEH HCIIOIb30BaHUS TEXHOIOTHI
IoT mns pazpaboTky cuCTEMBI KOHTPOJIS BRIXJIONMHBIX Ta30B aBTOTPAHCIIOPTA.

B xoje uccnenoBaHus MOCTABICHBI CIEAYIONIUE 3a1aUH:

e 0030p TexHonoruii loT, mpumensembix B uHPpacTpykType SmartCity;
0030p nmeronmxcs cucreM koHTpoist CO u CO2 B [OpOKHOM HHPPACTPYKTYPE;
aHaJIN3 TEXHOJIOTUM JIJISl CETEBOTO COSIMHEHUSI CEHCOPOB U JITATUUKOB;
pa3paboTka CUCTEMBI TIepeaauu u cOopa JaHHbIX;
MOJICTMPOBAHUE CUCTEMbI KOHTPOJIS 32 BBIXJIOITHBIMHU T'a3aMH;

®  aHaU3 Pe3yJbTaTOB MOJICIIMPOBAHUSI.

OuyeBHIHO, YTO M YJIyYIIEHHS KadyecTBa OKPYXKalolmled cpenbl W st oOecrieueHus
koHTpoJs BeIxyonamMu CO m CO, HeoOxonuMo 0oJjiee MHTCHCHBHOC BHEAPEHHE TEXHOJOTHIN
IoT. ABTOp HccnenoBaHUS IUTAHUPYET, YTO MPENIOKEHHAss UM MOJENIb CUCTeMbl KOHTPOJIS 3a
BBIXJIOMTHBIMU Ta3aMH CTaHET ONpeAeNICHHBIM IIaroM, IeMOHCTPHPYOMUM npeumymiectsa loT
B TAKOT'O POJa CHCTEMaX.

Ilpeocmaenennvlit Mmamepuan ompadicaem
X00 ucciedo8anusi, KOmopoe nposooumcs
noo pykosoocmeom Mg.sc.comp. E. Peg3unoii
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Pacno3naBaHue pyKOMHMCHOTO TEKCTA SIBJISIETCS OJHOM W3 CIIOKHEHIIMX 3a/1ady B 00JIaCTH
06paboTku u300pakeHuid. OCHOBHAS 1eNTb PACTIO3HABAHUS PYKOMUCHOTO TEKCTA 3aKII0YACTCS B
mpeoOpa3oBaHUU PYKOIMCHOTO MOKyMEHTa B IH(pPOBO (opmar, KOTOPHIH B JaIbHEHIIIEM
MOXHO OyneT penaktupoBarh. CaM MpOIECC paclo3HABAHUS PYKOIMCHOTO TEKCTa COCTOMT M3
CIICAYIOIINX ATAIOB:

1.

[IpensapurensHas oOpaboTka u300pakeHWs. Ha sTom »Tame W3 M300paskeHUS
YAQIAIOTCA ITYMbI, ITIPOU3BOJUTCA BhIPABHUBAHUE U OIITUMU3 AL I/I306pa)KeHI/I$I JJIsA
MOJTyYCHUS JIy4IIero pe3yibTara.

CermeHranusi — pa30OMeHIE TEKCTa HA W300PKEHUH Ha OTACIbHBIE CUMBOJBI. DTOT
JTanm BKJIIOYAET B ce0sl TPH MPOUEAYPHI: CETMEHTAIUS CTPOK, CETMEHTAIHs CIOB U
CeTMCHTAIlMsT CHMBOJIOB. Haumboiee CIOXHBIM M3 3THX JTallOB  SBJISCTCS
CETMEHTAIIHSI CHMBOJIIOB, IIOCKOJIBKY CHMBOJIBI PYKOIIUCHOTO TEKCTa YaCTO HAIMCAHBI
HEMpPephIBHO, M WHOT/Ia MOTYT CONpHUKAcaThCsl APYr C JPYroM WM Jaxe
HakKJaabIBaThCs OAHUH Ha prrOﬁ, YTO MOPOKIAACT JOMOJHUTCIIBHBIC TPYAHOCTU IIpHU
CerMEHTALHH.

Brigenenne mpusHakoB. Ha sToM 3Tare aHanmm3upyroTcsi CETMEHTHI TEKCTa, H Ha UX
OCHOBE BBIOMPAIOTCS IPU3HAKH.

Knaccudukarysi — 3aKIFOUUATENBHBIA 3Tall Paclio3HABaHUS PYKOIKUCHOTO TEKCTa, Ha
KOTOPOM Ha OCHOBE BBIOpaHHBIX NPU3HAKOB KIACCU(DUITUPYIOTCS BBIICTICHHBIC
CETrMEHTHI H300paKEHUSI.

B wuccnegoBanum Oyner paccMaTpuBaThes MpoOJeMa CEerMEHTalud CHMBOJIOB B
pPYKOITMCHOM TeKcTe. /I KOPPEeKTHOH CerMeHTaluH PYKOIMCHOTO TEKCTa HEOO0XOAMMO
YUUTBIBATh TPOOJTEMBI KAacalOMMXCS CHMBOJIOB, HAJOKCHHBIX IPYr Ha Jpyra CHMBOJIOB,
CHUMBOJIOB TIOJl pPa3HbIM HAKJIOHOM U 4YacTUYHO HANHCAaHHBIX CHMBOJIOB (CHMBOJIOB C
npoOenamu).

Jns pernreHus mpoOIeMbl CETMEHTAIMN CYIECTBYIOT Pa3HbIE ITOIXOIBI:

MeToz cBsI3aHHBIX KOMITOHEHT — 3TOT TOJXO/ ITOMOTAeT BBIIEIUTH COCTUHEHHBIE
MUKCEeNW Ha W300paXKCHHHW B OTAEIbHBIE KOMIIOHEHTHI. Takod MOaXoJ] XOpOIIo
WCIIOJIB30BATh €CIIM OYKBBI B TEKCTE MHIIYTCS Pa3AeibHO.

Merton BepTHKaJbHOM MPOEKIUH — OTOT METOJ © €ero MOIU(HKaLuH,
paccMmarpuBaeMble, HarpuMep, B padbotax (Lee and Verma, 2012) u (Al Hamad and
Abu Zitar, 2010), TOBOJBEHO YaCTO HCIIONB3YETCS MPU CETMEHTAINHA PYKOITHMCHOTO
TekcTta. HemocTatok 3TOro Merona 3akilO4aeTcs B BHIOOPE HAYAIBHBIX TOYEK
CEerMEHTAIINH U CeTMEHTAIINMH KacalOUINXCs U HaJIOKEHHBIX CHMBOJIIOB.
KnaccudukaTtop creneHn moxoxxecTH H300pakeHust Ha CUMBOJ anidaBuTa. [laHHBII
MOAX0I puMeHsieTcs B pabote (Salvi et al., 2013) roe a1 KaXa0r0 CHMBOJIA OBLT
o0yueH cBoi knaccudpukarop. HemoctaTok y 5TOro MeTona 3akio4yaercsi B TOM,
YTO HAJOXCHHBIC U COCIUHEHHBIC CHUMBOIBI MOTYT OBITh IMOXO0XH Ha KaKOH-TO
JIPYTOH CHMBOJI, YTO MPUBOJIUT K HETIPABHIIBHON KIIACCHU(UKAIIIH.

Kak BUJIHO, KaXAblil U3 IEPEYMCIIEHHBIX TOJAX0JA0B UMEET CBOU HeocTaTku. Ha naHHbIM
MOMEHT HauOOJBIIYI0 TPOOJIeMy NPEACTABISIOT HAJOKEHHBIE CHMBOJIBI, IOCKOJBKY OJHA
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4acTh M300pakeHUS MOXKET OBITh HEeoOXoauMma Ui TMPaBWIIBHOW Kiaccuukamuum o00UxX
HAJIO)KCHHBIX CHMBOJIOB, a MPH KiacCU(DUKANUN HU300paKeHUS C HAJIOKCHHBIMH CHMBOJIAMU
BO3MOJKHBI OIIMOOYHBIC PE3YJIbTAThI KJIaCCH(PHUKAIIHH.

Takxke CyIIECTBYIOT alTOPUTMBI JJIsi HaXOXIEHUS OOBEKTOB Ha HW300pakeHWU. OTH
AJTOPUTMBI CIIOCOOHBI BBIACIATH OTAEIbHBIC OOBCKTHI Ha W300paKCHUU, NaKe €CIH OHHU
n300pakeHbl YaCTUYHO, T.€. KaKOW-TO JAPYroil 0OBEeKT HapuCcOBaH TOBepX. [IpuMephl Takux
aNTOpUTMOB TIpencTaBieHsl B padortax (Girshick, 2017), (Girshick et al., 2016) u (Redmon et
al., 2016).

JlaHHOE HCClIeJOBaHME HAIPaBJICHO HAa HW3yYeHHE NPUMEHUMOCTH CYIIECTBYIONIUX
ITOPUTMOB BBIJICJICHUS OOBEKTOB HAa M300paKCHUU IJIS 3aJ]a4d CETMEHTAIMH PYKOIUCHOTO
tekcrta. OMHON M3 CIOXKHEWITUX MPOOJIEeM B CETMEHTAIMW PYKOMUCHOTO TEKCTa Ha JaHHBIN
MOMEHT SIBJISICTCS CEIrMEHTAI[MS HAJIOKEHHBIX PYT Ha APYyra CUMBOJIOB. [I0CKOJIBKY aaropuTMbI
BBIJICJICHUS O0BEKTOB Ha M300paKCHUU MOTY BBIJCIATH HAJOXKCHHBIE OOBEKTHI, TO, BO3MOXKHO,
OHH MOTYT CIIPaBUTBHCA W C NPOOJEeMON HAIIO)KEHHBIX CHMBOJOB B PYKOITUCHOM TEKCTE.
IIpuMEeHUMOCTh NaHHBIX aJTOPHUTMOB B HCCICHOBAHUH OYACT MPOBEPATHCS HA HWMEIOIIHXCS
0a3ax MaHHBIX PYKOIHCHBIX TEKCTOB, Takux kak [AMu CEDAR.

Ipedocmagnennvlii mamepuan ompagicaem
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I/I3yquI/Ie ABJICHUA TICPCHACBIICHHOCTHU Fpa(I)I/I‘IeCKOI‘O NpeACTaBJICHUA JaHHBIX
HAyaJIOCh CPAaBHUTEJIFHO HEJaBHO, KOTAa BO3HUKIIA HEOOXOAMMOCTh B BU3yaH3alUy OOJIBIINX
00beMOB WHGpOpPMAIIMM WM, TaK Ha3bIBAEMBIX, OOJBIIMX JaHHBIX. l[lepeHachIeHHOCTh
BO3HHKACT TIPH TpadUIECKOM OTOOPKEHHUN OOJBIIOTO YHCIa OOBEKTOB, B PE3yJIbTaTe UETO
3aTpyIHseTCa BOCIPUATHE 3aKOHOMEPHOCTEH M TeHACHLINH, nMeronuxcs B JaHHbIX (Peng et al.,
2004).

CormacHo OubOnmorpaduaeckoid 0a3e HTaHHBIX Scopus IepBas CTaThs, B KOTOPOU
YIOOMHHACTCA ABJICHUE NCPCHACBINICHHOCTH BU3YyaJIU3allUi MHOTOMEPHBIX JaHHBIX, JaTHPOBaHa
1995 romom. C KaskAbIM TOIOM MOSIBISiCTCS BCE OOJbILIE pa3iIMYHBIX METOAOB IJISi CHHKCHHUS
nepeHaceinieHHocTH rpadukos. B pabdote (Ellis and Dix, 2007) paccmoTpensr 11 pa3mudHbIX
METOJ0B CHUIKCHUA NMEPCHACBINICHHOCTH, pa3HeHéHHI)IX aBTOpaMH Ha TPU KaTCTOPUHU:

* TEXHUKH, OCHOBBIBAIOUIMECS Ha «H3MEHEHHH» IAHHBIX: COCTABJICHHE BBIOOPOK,
¢unpTpanys, W3MEHEHHEe pa3Mepa TOUYeK W CTENeHU IPO3PavyHOCTH, a TaKKe
KJIacTepu3aIus,

¢ TCEXHUKU IMPOCTPAaHCTBEHHOT'O HCKaXKCHHUA. CMCUICHHUEC TOYCK u JII/IHI/II‘/'I,
TOIOJIOTHYECKHE HMCKAXCHUS, 3alOJHEHUs MPOCTPAHCTBA, MEPeynopsaoUYeHUe
pa3MepHOCTEeH, TUKCEeIbHOE HadepTaHue IrpadruKoB,

* aHMUMaIus.

IlepBasi kaTeropusi METOAOB HaleJeHA Ha CHIDKCHHE IEPEHACHIILICHHOCTH 3a CYeT
yMEHbIIIEHUS o0beMa MaHHBIX. MeTOAbl BTOPOW KaTeropuy HampaBJIeHbl HAa MOAH(DHKAIHIO
HETIOCPE/ICTBEHHO Tpaduka Oe3 BHECEHHsS W3MEHEHHH B JTaHHBIE M TPEThs — HAa BHECEHHE
9JIEMEHTOB aHMMAalMH B OTOOpa)keHHe rpaduka. ABTOPHl OLEHHBAIM METOIBI IO HAINYHIO
CIIEYIOINX CBOMCTB: M30eKaHUe MEePEKPHITHIA, COXpaHEeHHE POCTPAHCTBEHHOH WH(MOpMAaITH,
BO3MOJKHOCTD JIOKaJH3aI[lH, MacCIITa0HPyeMOCTh, PETyJINPYEeMOCTh, Pa3lTU4YNMOCTh TOUYEK M
J'II/IHI/II‘/‘I, a TAaKXE Ppas3IMYMMOCTb IIJIOTHOCTHU NEPCKPLITHA. Ho nmkaknx KoJIW4eCTBEHHBIX MEp
JUISL OLIEHKH paboThl METOZIOB HE paccMaTpuBaliock. M 3To siBiseTcs akTyalnbHON mpoOiieMoi Ha
CETONHAITHUA JeHb — IPH BO3PACTAHWM YHCIA METOJOB, HANPABICHHBIX Ha CHUXECHHE
NEPEHACHIIIICHHOCTH, HE CYIIECTBYEeT EJMHOW CHCTEMbI OLEHKH KadyecTBa MX pabOThl M Kak
CIIEICTBUE, HE MPEACTABISETCS BO3MOKHBIM CPaBHUTH PE3YJIbTaThl, HOIyUYCHHBIE B pe3yIbTaTe
paboTHI pa3HBIX AITOPUTMOB.

lenpro MaHHOTO WCCIIEOBAaHUS SBISIETCA pa3padOTKa METOAWKH OIEHKHA CHIDKEHUS
MEPCHACBINICHHOCTH BU3yaIM3allud MHOTOMEPHBIX JaHHBIX. B kadgectBe METOJla BU3yaI3allun
paccMaTpHuBarOTCS MapajuieIbHble KOOPIUHATHI.

JIIs MOCTYDKEHUS ATOW IeM HEeOOXOIWMO PEITUTh JIBE OCHOBHBIC 3a7add. Bo-TIepBEIX,
ONpPENCTUTh KPUTCPUH IS OOBEKTUBHOW OIEHKH KadyeCTBa OTOOpPaKEHHS JaHHBIX B
napajjieNbHBIX KoopIuHaTaX. Bo-BTOphIX, chopMHpOBaTh (YHKLUHUIO, ONTHMHU3ALHSI KOTOPOH
MO3BOJIUT  KOJNUYECTBEHHO  OIICHWBATh  KAauyeCTBO  pabOThl  aJTOPUTMOB  CHW)KEHUS
NEePEHACHIIIICHHOCTH.
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B kauecTBe kputepreB B paboTe paccMaTpUBalOTCs MapaMeTphl, KOTOPBIE B JINTEpaType
OPUHATO Ha3bIBaTh «ICTETHUECKUMM» M UCIOJB30BaTh U KAayeCTBEHHON BH3yalH3aluu
rpagoB. OCHOBHBIMH [OKa3aTelIsIMH, KOTOpHIE IS JOCTHIKEHHUS JCTETHYHOCTH Tpada
MUHUMI3HPYIOT: O00JIACTH PHCOBAHUs, IJIMHA pedep, YUCIIo NepecedeHud W W3ruOO0B, YHCIO
MEPEKPBITHN, W MAaKCUMHU3HPYIOT: VIIbl Mexmy pebpamu (Beck et al, 2009). Konmeman u
IMapkep (1996) paccMaTpuBaiu YNOMSHYTHIC BBIIIC HapaMETpPhbl i pa3pabOTaHHOTO HMHU
anroputMa AGLO (Aesthetic Graph Layout), ocHOBBIBasiCh Ha TOM, YTO 3CTETHYHOCTH rpada
MOJKET OBITh OIMHCAaHA C MOMOIIBIO BEIIECTBEHHOW BBIYUCINMONW (YHKIHH, MPEACTABIIIONICH
KOMITO3UIIMIO U3 OHOTO WX 00JIee ICTETHUECKUX KPUTEPHUEB.

Pa3paboTka mogoOHONH METOIUKH MO3BOJIMT IOJIB30BATEISIM, paOb0OTaIOMIMM C OOJIBLINMHU
o0bemMamu WH(MOpPMAIMK, BBEIOpaTh aNTOPUTM CHIDKEHHS TMEePEHACHIIIEHHOCTH, HAWIYYIINM
00pa3oM MOIXOAANINN K IMEIOIIUMCS Y HUX JTAHHBIM.

IIpeocmasnennvlii mamepuan ompasicaem
uccnedosanue, KOmopoe nPo8oOUMcs.
noo pyxosoocmeom Dr.sc.ing. U.B. Ayxus
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[IpakTraeckn mr000€ COOBITHE W/WIM OOBEKT IOJIyYaeT OOpaTHYIO CBS3b B BHIC
nyOJIMKAIWiA, OT3BIBOB M KOMMEHTAPHEB B COIHMAIBHBIX CETSAX, HOBOCTHBIX IOpTaNaXx,
MHTEpHET-MarasuHax. X aBTOpBI BBICKA3bIBAIOT CBOE OTHOIIEHHE (IIO3UTHUBHOE WIIU
HETaTMBHOE) K KOHKPETHOMY COOBITHIO M HMX OT3BIBBI MOXKHO HCIIOJIB30BaTh IJIsl aHaIM3a,
HalpuMep, HaCTPOSHUH WM TPEeHAOB. /LI TOro 4yToObI MPOYECTh BCE OT3BIBBI, IIyOINKALMHN U
KOMMEHTapHH HEOOXOJMMO MHOTO BPEMEHHU M Y KOMIIAHUH CYIIECTBYIOT CIIEHAJIbHBIC OT/IEIBI,
COTPYAHUKM KOTOPBIX 3aHMMAIOTCS MMEHHO TEM, YTO MBITAIOTCS ONpPENeNUTh, HA YTO JIIOIU
pearupyroT MOJIO0XKUTEIIBHO, @ Ha YTO — OTpULaTenbHO. M 3TO BpeMst MOXKET ObITh CYIECTBEHHO
OONBIIMM, YeM BpeMs peakiuu uuraTteneil. [Jiss yCKOpeHWs mpolecca YTeHHsS W aHaln3a
TEKCTOB CYILIECTBYIOT pAa3iWYHbIE CHUCTEMBI, OOJBIIMHCTBO M3 KOTOPBIX HCIOIB3YIOT
AJTOPUTMEBI, OIICHUBAIONINE SMOITMOHANBHEIN (oH Tekcra (Oliveira, 2015). Cucremsl
pacro3HaBaHUsl TEKCTa UCIONB3YIOT METoAbl Text mining u 00padOTKH €CTECTBEHHOTO S3bIKA
(Natural Language Processing (NLP). Ho uamie Bcero, qaHHbIE alTOpPUTMBI JIENAIOT OLEHKY
TOJBKO MO KIIOYEBBIM CJIOBaM (SBHBIM aTpuOyTaM), HE YYMTHIBas OOILEro KOHTEKCTa
cooOmmeHust. Takol MOIXOA HE YUYMTHIBAET TOTO, YTO YMTATENSIM MOXKET HPABUTHCS WIH HE
HPaBUTHCS JIMIIb HEKOTOPAsl JeTalb 00BEKTa, O KOTOPOM UAET pedb B TEKCTE, a HE BECh O0BEKT
B IIEJIOM, BBUJY YE€ro B pe3yJbTaTe paOOThl aJrOpUTMa MOXKET OBITh IOJyYeH HENpPaBUIIBHBIN
pe3yibTart.
HccnenoBanne HampaBiIeHO Ha pa3pabOTKy aJlfOPUTMA, KOTOPHIH CMOXKET BBISIBIISATH BCE
aTpuOyTHl (ABHBIE W HESBHBIE) M HCIIOJIB30BATh MX IS KOHEYHOW SMOLMOHAIBLHOW OLEHKU
TekcTa. HesBHBIMU aTpuOyTamMu MOTYT SIBIATHCSI KOHTEKCT, B KOTOPOM AaHHBIC KIIOYEBBHIE
CJIOBa NPHUMEHSAJINCH, OCOOCHHOCTH sI3bIKa, Ha KOTOPOM HAaNKCaH TEeKCT W T.O. Pe3ymbraToMm
pabotbl anroputma OyJeT ompeneleHHE NPUYMH (TIaBHBIX aTpHOYTOB), MO KOTOPOH TEKCT
HOJIYyYMI KaKyl-TM00 3MOLMOHANBHYIO OLEHKY. [yl JOCTHKeHMsl pe3ybTaTa MCCIIeIOBAHUS
ClIeAyIoIKe 3a/1a4u OyIyT PEIIeHBI:
e BbIOOp aTpUOYTOB M CTPYKTYP SI3bIKA, KOTOPBIE IIO3BOJIAT OTHECTH TEKCT K TOMY HJIH
WHOMY KJIacCy, IPEICTABIISIONIEMY SMOLIUY;

e pa3paboTka cHUCTEeMBI, KoTopas OyaeT crmocoOHa OmNpeneNsITh TEKCT B OJIWH U3
KJIacCOB (IIO3UTHBHBIE WM HETAaTHBHBIEC SMOLIMN);

e pa3paboTKa MOAYJIS, KOTOPBIH OyAeT CLIOCOOCH BBISBIATH B TEKCTE NPUUUHY (SIBHBIE
1 HESIBHBIC aTPHOYTHI S3BIKA) TAHHOW SMOITHH;

® IIPOBEpKa alropuTMa Ha Pa3IMYHBIX TEKCTaX, B TOM 4YHCJIE BBIOOPKE TEKCTOB —
OT3BIBOB U3 pEAbHOI0 HHTEPHET-Mara3nHa;

e cpaBHEHHE pa3pabOTaHHOM CHCTEMBI C CYIIECTBYIONIMMHU PEIICHUSIMH, HAPUMEP, C
cucreMol, paspabortanHoii B Crenadopzae (Deeply Moving: Deep Learning for
Sentiment Analysis, 2017).

PesynbpraTom mccnenoBaHus CTaHET aNTOPUTM M PEKOMEHJIAINH K €r0 MCIOIb30BaHHMIO,
KOTOpbIe OyAyT BKIIIOYATh HE TOJBKO OCOOEHHOCTH allTOPUTMa, HO U PEKOMEHIALUH [0 TOMY,
YTO UMEHHO CTOMT 3aMEHHUTh, YTOOBI adalTHPOBATh aJTOPUTM K APYTHM sI3bIKaM. Pe3ynbraTs
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UCCIIeTOBaHUST OYIyT MOJE3HBI B TEX OONACTAX, TJC HEOOXOIMMO aHATM3MPOBATH OOJNBIIOE
KOJIMYECTBO TEKCTOB C II€JbI0 BBIABICHHS KakuxX-muOO TpeHIoB. Hampumep, MOXHO
aHAJIM3UPOBATh COOOIICHUs B cetn Twitter uis ananu3a HacTpoeHuii m3dbupareneit (Chin et al.,
2016) v 1 aHaTK3a OT3HIBOB B MHTEPHET-MAara3uHax 1o MOBOJY TeX WM WHBIX TOBAPOB.
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Bmecte ¢ T1nmoOambHBIM pa3BUTHEM JJIEKTPOHHOM KOMMEPIMH W yBEITHYCHHEM
KOJIMYECTBA TMPOJAK Yepe3 WHTEPHET, 3aMETHO BBIPOC M 00bEM MOIICHHUYECKUX TPaH3aKIUH ¢
IUIATSKHBIME ~ KapTaMd. JlaHHBIH BHJ ~MOIIEHHMYECTBA MOJApa3syMeBaeT IojA co0OH
HENPaBOMEPHOE HCIOJIh30BAaHUE IAHHBIX IUIATEKHOHW KapThl Oe3 BeAoMa M COTJAacHs €ero
BJIaJeIbIIa sl OCYIICCTBICHUS (PMHAHCOBBIX TpaH3aKiuid. CUYUTAETCS, YTO 3TO OJTHA M3 CAMBbIX
Cepbe3HbIX MpodiieM ganHoi cdeprl (Niranjanamurthy ef al., 2013) 1 CyIIeCTBEHHBIN HCTOYHUK
pHUCKa NIEHEXKHBIX TOTEPh IS WHTEPHET-TOPTOBIEB W JAPYTUX yYYACTHHKOB TPAH3AKIMOHHOTO
UKIa. AKTYalbHOCTH OTOW TEMBI TOATBEPKIACT €XKETrOJHOE YBEIMYEHHE YPOBHS
MOIIICHHUYECTBA ¢ TUIATEKHBIMHU KapTaMHi BO MHOTHX cTpaHax (Rabinovich, 2016).

Hecmotpss Ha Hampume OONBILIOTO 4YHWCIA TEXHOJOTHMH M METOAOB OOHapy>KeHHS
KapTOYHOTO MOIICHHWYEeCTBa, Ha TMpaKTHKe WH(OOPMAIMOHHBIE CHCTEMBI ITOCTAaBIIHKA
TUIATSKHBIX YCIYT YaCTO MMEIOT PSIJl CEPhE3HBIX HEJOCTATKOB IPH MPOBEJICHUU ONEPATUBHOIO
aHaJM3a MOJO3PHUTENbHBIX TPaH3aKIMH, BCIEACTBUE YErO, pearupoBaHNe M MHPOPMUPOBAHUE
TOPTOBIIa O HEMPABOMEPHBIX IUIATEKAX MPOUCXOAUT HECBOCBPEMEHHO.

[TocTaBOIMK MIaTeXHBIX yCIyr (QYHKIHOHHPYET B YCIOBHSIX IOCTOSHHOTO YBEIHMYEHUS
KOJIMYECTBA TPAH3aKUWN W TOSABJICHUS HOBBIX TOProBUEeB. KakgoMy TOProBIly CBOWCTBEHEH
CBOW XapakTep NpoAaX, OOYCIOBIEHHBIH WHTEHCHBHOCTBIO, TPEHIIOM, Treorpadudeckon
MOJIOKEHNEM W PYTHMMH TpH3Hakamu. BHe3amHoe m3MeHeHHe XapakTepa MpoAaKk 3a4acTyio
CBSI3aHO C TIOSIBJICHHMEM MOIIEHHUYCCKUX TpaH3akiuid. [lJi1 WX BBIABICHUS, KaK IPaBHIIO,
UCTIONIB3YIOTCS COOTBETCTBYIOIIEE TIporpaMMHOE obecrneyenne. B kauecTBe ogHOTO U3
OCHOBHBIX QJTOPUTMOB TIPUMEHSIOT CHCTEMY MPaBHJ OIPENEIeHNsS MOJ03PUTENBHBIX
Tpan3akiuii. [Ipuaém HabOp mpaBmiI I KaXXIOT0 TOPTOBIIA MOXKET OBITH CBOM. UTO sBIsSETCS
MOJO3PUTENBHBIM I OAHOTO TOProBUa (HampuMep, BHE3alTHOE MHOTOKPATHOE YBEIHYCHHE
MpoAaXx), IUIsl Ipyroro HopMma. lIpuHSATH pelieHne o TOM, Kakas paHee HE MPOTHO3HpYyeMas
CUTyalusi HOpMaibHas, a Kakas HET, B OOJBIIMHCTBE CI[y4aeB MOXET TOJIBKO CHEIHaJHCT
TUIATeKHOTO TMpoBaiinepa (He mporpaMMa) Ha OCHOBE CBOMX 3HAHWH O TOPTOBIE, MOCIEIHUX
COOBITUH B MHUpE, TOIUTHYECKHMX HOBOCTeW. UTOOBI pacIIUpUTh KPYr aHAIU3HPYEMBIX
TOPTOBIIEB, & TAKXKE YCKOPUTH 00pabOTKY pasIMYHbIX CHTYAIlFid MOIO3PUTEIHHON aKTHBHOCTH
(B ToM uwmcne, Kiaccu(pUUMpOBaTH M PAHXHUPOBATh HX), BKIIIOYass ONEpPaTHMBHOE U
CBOEBPEMEHHOE OTOBEIIeHIEe, He0OX0ANMO COBEPIICHCTBOBATE CPENy JJIsl IPUHATHUS PEILICHUH.

B pabote mpoBeneH 0030p pa3TUYHBIX COBPEMEHHBIX CPEACTB M TEXHOJOTHH Kiacca
Business intelligence (BI), ompeneneHsl Te mporpaMMHbIE MPOAYKTHI, KOTOPBIE MOTYT OBITH
BOCTpeOOBaHBl B AaHAJIMTHYECKUI CHCTEME TIOCTAaBIIMKA IUIATSKHBIX Yyciuyr. JlaHHbIe
TEXHOJIOTUU SIBJISAIOTCA TIOJIE3HBIM MHCTPYMEHTOM B TMPHUHITHHA HAWIYUYIIHX CTPATErHYECKUX
omsHec-pemennit (Turban et al., 2013), mO3BOJNAIOT ONEPATHBHO AHAIM3MPOBATH NAaHHEBIE, U
MaKCHMaJbHO OBICTPO pearupoBath Ha paznuuHbie coObiTHs (Chaudhuri ef al., 2011). B xone
uccIeoBaHusl ObUIO BBISBICHO, YTO BBIOOP CpEeOd KOHKPETHBIX peali3aldid - MHOXKECTBa
MpPOrpaMMHBIX TMPOAYKTOB Kiacca Bl w orpomHOoro cmektpa uX (yHKIIHOHAIBHBIX
BO3MO’KHOCTEH MpEeCTaBIAETCS TPYI0EMKOH 3ajaueli ¢ y4eToM crenn(pruyeckiux 0coOeHHOCTeN
AHAJIMTUYECKOM Cpelbl MOCTaBIIMKA TUIATEKHBIX YCIYT, KOTOPbIE CONPSKEHBI C MOCTOSITHHBIMU

51



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

W3MEHEHUSAMH (HENMPOTHO3UPYEMBIA POCT M MaJleHUe MPOXOIUMOCTH TPaH3aKIIMA TOPTOBIIEB C
pa3IMYHBIM TUIIOM OM3HECa).

Jannas paboTa TMOCBSIMIEHA HCCIEAOBAHUIO AHATUTHYECKHX CHCTEM IIOCTaBIIMKA
TUTATEXXHBIX YCIYT C MEbI0 CO3JJaHus METOIMKH BRIOOpA MPOTrPaMMHEIX MPOIYKTOB Kiacca Bl,
KOTOpBIE TIO3BOJAT YCOBEPIICHCTBOBAaTh MOHHTOPHHT H OMNEPATUBHOCTH PEAardpOBaHUS Ha
MOIICHHUYECKHE TPaH3aKIUK IJIaTEKHBIX KapT. B Xoje WcclieoBaHus TakKe PacCMOTPEHBI
MOJIXOBI K OPTaHU3allMU apXUTEKTYPhl aHATUTUYECKON CUCTEMBI. B pesynbrare mccienoBaHus
0N chopMHupOBaHEI TPeOOBAaHUS K MPOTPpaMMHOMY IIPOAYKTY Kiacca BI, mpemmoxena mrkama
KPUTEPUEB C TIOCIEAYIOMNM OTOOPOM PacCMOTPEHHBIX albTEPHATHB PA3IMYHBIX OCTABIIUKOB.
OCO0EHHOCTh TMPEIIOKEHHON INKaldbl 3aKII0YaeTcs B YCOBEPLICHCTBOBAHMHM KOHKPETHOTO
KPUTEpUST 3a CYET BBEACHUS HOBBIX IOAKPUTEPHUEB, YUYHUTHIBAIOIIMX WHTEPECHl MHOTHX
NoApa3eIeHUA OpraHu3alui.

B npouecce nzydeHus pa3TuuHbIX METOAOB MHOTOKPUTEPHAILHOTO BEIOOpa OBLIIO OTAAHO
MpeanoyYTeHne «MeTony aHanmu3a wuepapxuit» (AHP), mnpemroxenHsii mpodeccopoM
ITutTcOyprekoro yauBepeurera, fokropom Maremaruku T.J1. Caatu (2008).

B xauecTBe pe3ylbTaToOB UCCIIECIOBAHUS COCTABICHBI PEKOMEH/IAIMHY 10 UCIIOJIb30BAHUIO
pa3paboTanHO MeTOAMKH. MeToauKa BIOOpa MpOrpaMMHBIX MPOAYKTOB Kiacca Bl B kauecTse
YCOBEPIICHCTBOBAHUS AaHAINTHIECKUX CHCTEM CTAaHET TOJIE3HBIM MPAaKTHIECKIM HHCTPYMEHTOM
JUISl COOTBETCTBYIONIMX OPTaHM3aIMi B pacCMaTPHBAaEMOM IPEIMETHOM 001acTH.
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Ha cerogusmHuii neHb COLMAIbHBIE CETH COCTABIAIOT HEOTHEMJIEMYIO YacTh Hariei
KHU3HH, TIOYTH KaXIBIH UMeeT MpoQuiib B OJHOH MM HECKOJIBKHUX COLMANBHBIX CETSX, TaKUX
kak Facebook, Twitter, Google+ mmu LinkedIn, 1 konmmaecTBo monb30BaTeneil B HUX MOCTOSTHHO
yBenmumBaeTcsa. Kak m3BectHo, Facebook exemecsuno mocemaer okxojio 1.86 mwmmmnapma
nojib3oBaTenell, u emé 5 perucTpupyrotcs kaxayw cekynay (Facebook, 2017). Takue
wiaTGopMbl OECCIIOPHO AAIOT MPEUMYILECTBA B IOBCEIHEBHOM KU3HH, HO B TO € BPEMsI HECYT
¢ co0olf pa3nuUHbIC PUCKH, COACHCTBYS Pa3BUTHIO HEHAIC)KAIIIETO ITOBEICHUS MOJIb30BaTEIICH,
TAKOTO KaK KHWOEpCTaNKHHT, KuOepTpaBis, “kammnanun HeHaBuctw (Miller, 2017), a Taxxke
Iponarasja, “kKpaxa JUYHOCTH , CIaM U MHOTO€ JIPYyTOeE.

BrisiBneHHe U pacno3HaBaHWE KUOEPCTANKHHIA U MPOYMX IMPOSBICHUH HEHAaIUIeKAIIEeTo
MOBEJIEHUsS] SIBIIAETCS TIEPBOCTENIEHHOW 3afaueidl Uil TPeNOTBPAIICHHS €ro HEraTHBHBIX
3¢ dekToB as ocTaNbHBIX NoJdb30Barencit (Rawat ef al., 2015).

HccnenoBanusi B JaHHOW 00JIaCTH TOBOPAT O TOM, YTO ONHMUMH M3 Haubojee 4acTo
UCIIOJIb3YEMbIX METOMOB MJIsl PAcIO3HaBaHUS IOJOOHOIO IIOBEAEHUS CIyXKaT TEXHUKU
MamuHHOro o0ydeHust 1 Data Mining, Takue Kak MCKyCCTBEHHbIC HEHPOHHBIC CETH W aHaN3
TOHAJLHOCTH TekcTa (Maas ef al., 2011).

3agaun KiIacCU(UKAIMKM TEKCTa PEIlAlTCs MHOXKECTBOM COBPEMEHHBIX aJTOPUTMOB, B
HAYYHBIX CTaThSX MOXXHO YBHJETh paszHble MojenHu TinyomHHoro oOydenus (Hong and Fang,
2015), Takue Kak:

1. CaeprouHble HEHpPOHHBIE CETH Ha OCHOBE IUHAMU4eckoro oowvenunenus (Dynamic
Convolutional Neural Network);

2. PexypcuBHbIe HelipoHHbIe TeH30pHBIE ceTh (Recursive Neural Tensor Network);

3. MHorokaHajbpHBIE CBepXTOUHbIe HelipoHHbIe ceTn (Convolutional Neural Networks

multi channel);

4. PexypcuBHbIE HEHPOHHBIE CETH C JOITOBPEMEHHO — KpPaTKOBPEMEHHOW MaMsTHIO

(LSTM RNN);

5. TI'myOumnbie pexypcuBHBIe HelipoHHbIe cetr (Deep Recursive Neural Networks).

Lenpto pmaHHOM paboThl sBiseTCST HUcchenoBanne dS(P(GEKTHBHOCTH MPUMEHEHHS
NOJOOHBIX MoJeNeil M alIrOpUTMOB JUIS peIleHHs 3aJadyd BBISBICHUS HEHAJIC)KAIIECTO
MOBEICHUS NOJIb30BATENCH COLMANBHBIX CETell M AJs MOMOIIM B NMPOTHBOAEHCTBUU eMmy. s
JOCTHKCHHMS ATOM LIeNIM peasnu30BaH U NMPUMEHEH P aJrOPUTMOB MAIIMHHOTO O0y4eHUs Ui
OTIpeIeTICHNs HEHAAJIE)KAIIETO MOBEICHUS TTOJIb30BATENEH.

B pesynbrare paboTHl MONY4YEHBI OLIGHKU HapaMeTpoB 3(GQEKTUBHOCTH METOJO0B
ONpENeNeHUs TOHAJIBHOCTU TEKCTa, W [UI1 IIOCTaBIIMKOB YCIYI COLMAalbHBIX CeTel
c(OPMYJIMPOBAHbI COBETHI, KOTOPHIM OHH MOTYT TMOCIENOBaTh IpPHU pa3pabOTKE CHCTEM,
MIPOTHBOJACHCTBYIOLINX HEHAIEkKAIIEMY NTOBEAECHUIO.
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3amava pacrmo3HaBaHUS 00OBEKTOB YPE3BBHIYaHO aKTyallbHA B PA3IMYHBIX 00IACTAX HAYKH
u Ou3Heca W TPUMEHSIETCS CEroMHS BO MHOTHX c(epax, TaknX Kak OaHKOBCKHU CEKTOp,
MapKeTHHT, MEANIINHA, 00pr0a ¢ Teppopu3M U 1ip. B 3aBUCHMOCTH OT 00JaCTH MPUMEHEHUS U
UMCIOIMXCS JaHHBIX, HCIOJB3YIOTCS Pa3InYHble METOIbl, OCHOBAHHBIE Ha CTATHCTHYECKUX
noaxonax win Machine learning (MammHHOM 00ydyenuu). CrieKTp 3aaad, pelraeMbIX TaKHMHU
CHCTEMaMH{, OYECHb LIMPOK — OT BBISBICHHUS MOIICHHUYECTBA C KPEIUTHBIMH KapTaMu
(Srivastava et al., 2008) no pacmosznaBanus peun (Young, 1991), Toueunoi peximamsl (Smith
and Gupta, 2003) u T.1.

OgHa w3 3agad B MeEAWIMHE, KOTOpas CBOAMTCA K 3ajade paclio3HaBaHUS
00BEKTOB, - paclo3HaBaHHE BTOPUYHOM CTPYKTYypel Oenka. Pacmo3nHaBaHue BTOPHYHON
CTPYKTYpHI Oellka IO aMHUHOKHCIIOTHOM 3aIHMCH SIBJISICTCSI B&YKHBIM IPOMEXKYTOUYHBIM IIaroM K
MIOJTHOMY PaclO3HABAHUIO MTPOCTPAHCTBEHHON CTPYKTYpHI Oenka (I'yman u Pxenenkuii, 2014).

Hcxonnple maHHBIC TS 3TOM 3a1a4¥ BHITJBIIAT KaK TOCIEIOBATEIFHOCTH Pa3HON JUTHHBI,
cocrosimue u3 20 OYKBEHHBIX CHUMBOJIOB, KaXKJAOMY W3 KOTOPBIX COOTBETCTBYET CBOS
aMUHOKHCIIOTa. B pesyibrare pacrmo3HaBaHWsS IONY4aeTCsl ITOCIEAOBAaTEIBHOCTh TaKOW JKe
JUIMHBI, HO YK€ COCTOSIIIas U3 3 CUMBOJIOB.

B mccrnenoBanuy paccMarpuBaeTcs 3aj1ada paclio3HaBaHUsl BTOPHYHON CTPYKTYpHI Oenka
Ha 0a3e CKpBITBIX Mozeneld MapkoBa ¥ aHaNM3UPYeTCs BO3MOXHOCTH OOYYCHUS
KIlaccuuKaTopa, OCHOBAaHHOTO Ha TAaKMX MOJENAX, C MOMOIIBI0 T€HETHYECKUX aITOPHUTMOB.
Jis nocTHKeHus el UCCIeI0BaHusI Oy TyT:

- chopMyUPOBaHbI KPUTEPUN TOYHOCTH PACIIO3HABAHUS M KPUTEPUU O0YUESHHS MOJIEIIH;

- paspaboraHa mpoueaypa oOydeHHs KiaccHHKaTopa HpU IMOMOIIM T'€HETHYECKOTO
AITOPUTMA;

- pa3paboTaH aJIrOPUTM Kiiaccu(uKaiuu Ha 0a3e CKPBITHIX Mojelieli Mapkoga.

Pa3paboTarnable MOACHTh KiTacCH(PUKATOpa U MOJEITb 00yUeHUS OyAyT SKCIIEPUMEHTAIBHO
MIPOBEPEHBI Ha TIOCIIEIOBATEIFHOCTSAX aMUHOKHCIIOT.

B crmywae ycnemHoro pesynbTara MOJENb MOXET HCIIONB30BAaThCS B aBTOMATH3H-
POBaHHBIX CHCTEMax IMarHOCTHKH F€HETHYECKHUX 3a00JIeBaHU .

Ipedcmaenennviti Mamepuan ompasicaem pe3yibmanmbl
UCCIe008aHUL, BLINOIHEHHBIX 6 PAMKAX MASUCMEPCKOU
pabomul noo pykosoocmeom Dr.sc.ing. Y. Ayxus
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Nowadays every company focuses on how to reduce and control their cost as well as
enhancing better profit in the business, but most business firms fail to achieve their goals.
Rayburn (1989, p.6) states that “one of the problems managers always had to face is the
allocation of resources to meet organizational objectives, because resources are limited”.

The main aim of this research is to develop the practical framework of Cost Management
(CM) that will allow to reduce cost and to maximize profit in a manufacturing company. This
research focuses on its subject and object that is the cost management system in a food
manufacturing company called “Synthite Industries Ltd.” (SIL) located in India.

“Costing” is the measurement of cost of a product or service. Cost accounting identifies
defines, measures, reports, and analyzes the various elements of direct and indirect cost
associated with manufacturing and marketing goods and/or services. Objective of cost
accounting is computation of cost per unit, whereas the objective of management accounting is
to provide information to the management for decision making purposes (Virtual university of
Pakistan, 2013). There are three elements of product cost known as direct material, direct labour
and manufacturing overhead (Needles et al., 2005).

This research uses some good methods to collect data from the company that is known as
structured interview questionnaire, and documentation. Moreover all data is analyzed by using
SWOT analysis approach. For achievement the goal of the research the following research
questions have been developed:

RQ1: Whether indirect cost helps to reduce of a company’s overhead expenses and total
product cost?

RQ2: Is the Process costing (Drury, 2015) has any influence to determine your product
cost?

RQ3: As per a manufacturing company, can we give some suggestions for other
companies to control their cost in a better way?

This research concludes that any manufacturing company has main expenses is raw
material cost and overhead expenses, as well as process cost is mainly influencing to determine
the product unit cost. We can recommend any of manufacturing company to reduce their raw
material cost while collecting product or material from direct purchase from the producer, for
example: here SIL (Synthite Industries Ltd) can reduce raw material cost while making direct
farming, they can cultivate their own fields for food ingredients or purchase product from direct
farmers. Moreover create a workflow activity, it helps to eliminate non value work process
activity and it will reduce companies process cost.

The given materials reflects the task of the research,
supervised by Dr.oec. I. Kuzmina-Merlino
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A simple, customer-driven definition of quality that is popular today is: Quality is
meeting or exceeding customer expectations. To meet or exceed customer expectations,
organizations must fully understand all service attributes that contribute to customer value and
lead to satisfaction and loyalty (Evans and Lindsay, 2010, p.7). This can be implied that a
customer may estimate what the service performance will be or may think what the performance
ought to be. If the service performance meets or exceeds customers’ expectation, the customers
will be satisfied (Srinivas and Padma, 2013).

The Subject of the research is Service quality management in the hospitality industry.
Quality in the hospitality industry involves consistent delivery of services according to expected
standards. Delivering quality service is one of the major challenges the hospitality managers
will be facing in the following years, as it is an essential condition for success in the emerging,
keenly competitive, global hospitality markets. There are various tools that measure and
improve quality service, as well as mechanisms for quality recognition in hospitality industry
(Soultana, 2012). However, these tools that measures and help to improve quality are not
optimal one.

The aim of the thesis is development of practical recommendations aimed at increasing
the quality of hotel services and improving the quality management system of a hotel.

During the research, it will be conducted:

1. To analyze the concept of a quality management system and its significance for
service providers and consumers.

2. To study international practice of implementing quality management systems in the
hospitality industry.

3. To analyze the techniques of hotel services quality assessment according to the Total
Quality Management (TQM) and ISO standards.

4. To develop survey tools for determining the level of customer satisfaction in Rixos
President Hotel.

5. To identify the factors influencing customer satisfaction

6. To develop recommendations for the improvement of the quality management system
of a hotel.

The research method is quantitative and qualitative, including a questionnaire, critical
literature review and research. A questionnaire will be used as an instrument for data collection.
The questionnaire will be made for three groups, 1st for managers of hotel, 2nd for customer of
this hotel and the last one will be for ordinary people with all groups. The questionnaires
instrument consisted of several parts as follows;

The first part contained general background, the second parts included 8 factors according
service quality dimensions of the SERVQUAL system: tangibility, reliability, responsiveness,
assurance, empathy, communication, features and conformance.

Data received from the questionnaires will be analyzed through statistical analysis with
the help of SPSS and Excel.

The research will help hotels to improve service quality for customer satisfaction and
loyalty, with help of analyzing the successful 5-stars hotels to find out high quality service
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performance which customer expect and based on this survey it will be created
recommendations and methods for improving the quality management system of a hotel.

The given materials reflects the task of the research,
supervised by Dr.administr. Y. Stukalina
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The relevance of the topic is based on the fact that the managers have to consider various
factors including taxation in the country, where business is carried out, in the process of
planning or conducting a business in the field of transport. Managers of transport companies in
addition to common taxes on business and labour also need to pay specific taxes related to the
operation of vehicles. In this regard, the study of the transport tax in Latvia, as well as
comparison of it with taxes in other EU countries seems to be topical.

The goal of the paper is to reveal the issue of transport taxation in Latvia in the context of
the EU tax system.

There are several different taxes which must be paid by the owners of vehicles in Latvia,
including businesses.

Tax on operation of transport and tax on passenger transportation businesses.

This tax is administrated by the law, which was adopted in 2010 and entered into force in
2011 (The Cabinet of Ministers of LR, 2014b, 2016c¢).

As arule, it is paid directly at the procedure of passing the technical inspection at the road
Traffic Safety Directorate (Department of Traffic Safety) (The State Revenue Service, 2016).
The introduction of this tax resulted in the fact that it became unprofitable for many enterprises
to keep company vehicles, which led either to registration the cat as belonging to natural
persons (individuals) or to total abandon of the operation.

In accordance with the relevant law the tax on the roads exploitation must be paid in the
process of the operation of vehicles. This tax is also referred to as Eurovignette by analogy with
similar taxes in other countries of the EC.

There is also a tax on cars and motorcycles in Latvia.

There are also taxes on vehicle operating and road maintenance in other EU countries.

Time-based system of fee payments (“Eurovignettes” system) is used in Latvia; it also
operates in Belgium, in the Netherlands, Luxembourg, Denmark and Sweden.

The distinguishing feature of Latvia is the fact that the transport companies pay taxes
both on their cars and for the use of roads (The Cabinet of Ministers of LR, 2014a).

These both taxes are used for the same needs, so it turns to be a double taxation. There is
a fee for using roads in some other countries of the EU; it is also calculated on a time basis like
in Latvia, while in other countries it is calculated on the kilometre-based system, which is more
just. The certain EU countries also impose taxes on the vehicle on the basis of calculation of the
level of CO, emissions. However, not local companies are usually in demand of the vignette,
but foreign companies; the domestic companies have special tax rates, or at least there is no
double taxation.
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Achieving brand value is an important factor for determining the company’s growth in
the modern market because the customers prefer to choose only branded products in the market.
This paper concentrates on creating and improving the brand value and the factors that influence
the brand value creation.

The conceptualization of brands as personalities facilitates a firm to position brands with
emotional attributes and to develop enduring consumer-brand relationship which in turn
increases brand equity. Brand equity represents the added value which a brand provides to the
product. Brand personality dimensions are used by consumers as a significant determinant of
this added value represented by brand equity.

The author has studied the concept of the brand, how it is interpreted in different sources
of classical literature in comparison with the latest expert definitions of the term. Also there is
given the description of the methods that will be used in the practical part of the thesis to
analyze existing brands of manufacturing companies.

Brand personality and brand equity are two interrelated branding constructs whose
interaction needs to be understood while designing a brand management strategy (Anees and
Thyagaraj, 2014).

The aim of the research is based on possible methods of financial evaluation of intangible
assets to show the role of brand in a company market value creation.

The subject of the paper is creating the brand value through intangible factors.

The object of the research is manufacturing companies.

The research method comprises of taking survey in the footwear market. The questioners
will be provided to the customers and the companies in the local market. The research
questioners focus on:

RQ1: Does brand value affect the company’s growth?
RQ2: What are factors that affecting the brand value creation?
RQ3: What are the techniques used to improve the brand value?

The empirical part contains the SWOT, PEST and brand mapping. And the research
studied four dimensions of consumer's based-brand equity specifically brand awareness, brand
image, perceived quality and brand loyalty. The objective of the research will be based on
measuring and valuing the brand value.

The practical recommendation will be provided to the case company so that they can
sustain or improve their brand value in the future.

The given materials reflects the task of the research,
supervised by Dr.oec. I. Kuzmina-Merlino
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Efficient logistics is important for the country’s economic growth. Competitive advantage
in the logistics industry might also make a huge impact on the economic growth. The service
quality plays an important role in Logistics Company in order to gain new customers. The main
objective of the paper is to provide practical recommendations aimed at increasing and
improving the competitiveness of a logistic company by enhancing its service quality. The
theoretical review contains the analysis of the factors that can affect the competitiveness of a
logistics enterprise, and the methods for improving the service quality of a company. The
research methodology includes conducting interviews with managers, employees and customers
of a logistics company to find out the techniques that may be used for improving the quality of
logistics services. The paper also describes the tools for determining the level of customer
satisfaction of a logistics enterprise.

The aim of the research is to develop practical recommendation aimed at increasing and
improving the competitiveness of a logistics company by increasing the service quality.

The objectives of the research are as follows:

e To analyze the concept of logistics management in the context of achieving
competitive advantage of a logistics company.

e To analyze the techniques that supply chain managers apply for improving the
quality of logistics services.

e To develop survey tools for determining the level of service quality of a logistics
company.

e The subject of this research is the “Methods of improving of a modern logistics
company in the context of service quality improvement”.

The object of the research is carried out in logistics industry. The research questions are
as follows:

e What are the main management practices that are performed in a logistics industry in
order to improve the competitiveness?

e What are the factors that affect the service quality of the logistics in order to improve
the competitiveness of a company?

e What are the managerial tools that a manager should be implemented to improve the
service quality and enhance the competitiveness?

The given materials reflects the task of the research,
supervised by Dr.administr. Y. Stukalina
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Competitive advantage can be regarded as one of the challenging topics in the area of
strategic management. So the objective of the study is to identify the factors that influence the
competitiveness of a modern company in the hospitality industry. The purpose of the research is
to examine the main issue having an impact on the hotels competitiveness, to perform a
thorough analysis of the internal and external environment of the hotel using basic strategic
management tools. The theoretical part of the paper consists of the factors that affect the
competitiveness of the companies. The empirical part is based on the interviews to be conducted
with the employees, customers and the manager of the hotel. The paper also will contain SWOT
analysis and PEST analysis. This paper might provide managers with a good understanding on
how to sustain their company’s competitiveness among their competitors.

The given materials reflects the task of the research,
supervised by Dr.administr. Y. Stukalina
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Ki1roueBble cj10Ba: ynpaBlieHHE pecypcocOepekeHeM, KOHLIENTyaIbHasi MOJIEIb, ONTHMHU3AINS

B mHacrosmiee BpeMs TPaKTHYECKH OTCYTCTBYIOT METOJUYECKHE pa3pabOTKH 110
(hopMHPOBaHUIO KOHIICTITYa bHOW MOJIENTU YIPABJICHUs pecypcocOepekeHreM, KOTopasi MOrJia
OBl CTaTh HE TOJIBKO WHCTPYMEHTOM OTPEACICHHUS ONTHMAIBLHOIO PECYPCHOTO IMOTEHIIMANA
MIPOMBIIIUICHHBIX, arPapHBIX M arpOCEPBUCHBIX MPEANPHUATHI U OIEHKH JOCTHTHYTOTO YPOBHS
3(h(HeKTUBHOCTH HMCTOIH30BAHHUS HWMEIOIINXCS PEeCypCcoB, HO W OCHOBOW COOTBETCTBYIOIIETO
9KOHOMHYECKOTO MexaHu3Mma. [loaToMy aBTOpOM pa3paboTaHa KOHIENTyalbHas MOJIENb
yIpaBJIeHHs, CYIIHOCTh KOTOPOH B OTPaKEHWH JBYX CIIOCOOOB (hOPMHUPOBAHHS PECYpPCHOTO
MOTEHIMAIa: Ha OCHOBE HICTIOJIb30BaHMUSI OMOJIOTHYECKHUX aKTHBOB; C MPUMEHEHNEM WHHOBAIIUN
B IIpOLECCe JIWHAMUKM KOMIIETEHLMH IepcoHala. B KadecTBe MHCTPYMEHTa peanu3aluu
KOHIICNITYaJIbHOW MOJIEIM B TPAKTHKE YIPABICHHUS pPecypcocOepeKeHUeM MpeIIokKeHa
ONTHMU3AINS OCHOBHBIX ITAPAMETPOB IOTPEONICHUSI PECypCOB 1O KPUTEPUI0 MUHHMU3AIHN
3aTpar Ha NPOTAKCHUU TEXHOJOTMYECKOM LCIOYKH MMPOU3BOJACTBA.

1. [lo MHAUKATUBHBIM JINIMUTAM Pa3MEPOB CEIbCKOXO3SHCTBEHHBIX OTpaciieii: TOCEBHBIC
TUTOIIAN CEbCKOXO3SAMCTBEHHBIX KYJIBTYp M TIOTOJOBbE CEIhCKOXO3SHCTBEHHBIX JKHBOTHBIX
OTpaHWYeHBl MUHUMAJIbHBIMH M MaKCHUMAaJIbHBIMH TIOPOTOBBIMH 3HAYEHUSMH, OTPEeNIIeMbIMA
TpeOOBaHMSIME CEBOOOOPOTOB, OOECIICUEHHOCTRIO U TUIOMIA B0 dKUBOTHOBOTUCCKUX MTOMEIIICHUH,
E€MKOCTBIO PBIHKA CEJIbCKOXO3SIHICTBEHHOM MPOIYKIIHH.

2. Ilo mHINKAaTUBHBIM 00beMaM MUHUMAIILHBIX MTOCTABOK MPOIOBOIBCTBEHHBIX PECYPCOB
(CeNMbCKOXO3AUCTBEHHOTO CBHIPhSI) M3 OTIEIBHBIX PAalOHOB: MpENCIbHBIE OO0BEMBI MOCTABOK
CBIPbSI YCTAHABJIMBAIOTCS TI0 KPUTEPUI0O MHUHAMYyMa JIOTUCTHYECKUX 3aTPaT B 3aBUCUMOCTH OT
noTpeOHOCTH ceprl ero nepepaboTKu, B CBOIO O4Yepeb ONpeneieMOl TUHAMHUKON CIpoca Ha
KOHEUHYTO TPOTYKITHIO.

3.1lo WCMHONB30BaHUIO  CHIPbS I NPOMBINUICHHOW  miepepaboTku:  00beM
WCTIOJIb30BAHHOTO CHIPBS ONPEJIENISIETCS €r0 PacXoJI0M Ha eIMHHUILY TPOAYKIUHU MepepaboTKu U
HUCKOMBIM O00BEMOM TOTOBOTO TPOIYKTa, pacdeT KOTOPOTO OCYIIECTBISIETCS O pe3yJbTaTaM
MOJICTTUPOBAHUSL.

4. ITo romoBO# MPOU3BOJICTBEHHON MOIITHOCTH MTPOMBIIIICHHON ITEPepabOTKU: MOIIHOCTh
nepepaboTKu OTrpaHHYeHa TEXHOJOTWYECKUME BO3MOKHOCTSAMH TPOHM3BOJCTBA C yUETOM HX
HN3MCEHCHUA 3a CUHCT paCIIMPCHUA, MOJACPHU3ALIUN U HHHOBaI.[HfI.

5. o onTUMH3ALUY TAPAMETPOB PA3BUTHUS CEITLCKOX03IHCTBEHHBIX (DHIHAaioB (OTIeIIbHbIC
ONIOKM MOJENH): TapaMeTpbl MPOU3BOACTBEHHOW TIPOTPaMMBI  CEIbCKOXO3SHCTBEHHBIX
(hmnmanoB BKITIOYAIOT OTPaHWYEHHS MO pa3MepaMm OTpaciiedl, OalaHCBhl pecypcoB, MPOTYKITUH,
WHBECTULINN U (DMHAHCOBBIX PE3YJIHTATOB.

6. Ilo BEIpydYKe XOJJAMHTA: BRIPYYKA Ha OCHOBE MPOTHO3a PHIHOYHBIX II€H CKJIAJbIBACTCS
Ha 0a3e (PMHAHCOBBIX MOTOKOB cep obOecredeHus: pecypcamu, IpOU3BOJICTBA, IEPEPAOOTKH U
peanu3anuy roToBOM MPOIYyKIHUH.

7.1lo npuObLTH: TPUOBUTH XOJJAWHTA ONPEACISETCS B BHJAC WHTCTPHUPOBAHHOTO
MoKa3aTellss BCeX OpraHW3alliii U TMPEeNNpHATAH, COCTABISIONIMX €IUHYI0 TEXHOJOTHYECKYIO
[ETIOYKY.
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8. Ilo o0bemMy WHBECTUIIMH (BIIOKEHWH KalWTana): ypOBEHb BIIOKEHHH OCHOBHOTO H
000OpOTHOTO KamuTajga OOOCHOBAaH TeKyIled OW3Hec-CTpaTerMeil KOMITaHMM Ha OTJENbHBIX
PBIHKAX U CBSA3aH C IPOTHO3UPYEMBIMHU (PHAHCOBBIMH PE3yJIbTaTaMHU.

9. Ilo 3aTpaTaM Ha pabo4yl0 CHIIy: YPOBEHb 3aTpaT Ha palOUyl0 CHIIy ONpEAEsIeTCS
MHUHHUMAJIBHBIM YPOBHEM OIIAThI TPYAA U COLMAIBbHBIX PACXO0B OPraHU3alM{, IPEIIPUATHH C
Y4eTOM €ro Mocje10BaTeIbHOTO POCTa.

10. [Io cromMocTH SHEpruu: pacxoj] OTHENbHBIX BHIOB HHEPreTHYECKUX PECYpPCOB
(HeTenpoayKTHI, NPUPOIHBIM Ta3, TOIUIMBHAS SHEPIHs, 3JIEKTPOIHEPrHUs) ONpeAessieTcsl Ha
OCHOBE TPOTPECCHMBHBIX JIMMUTOB pacxojla PEeCypcoB Ha €AMHHUILY NPOAYKIHMH U HCKOMOTO
o0beMa ee NPOM3BOACTBA C YYETOM OOLIEr0 TOPOTOBOIO 3HAUYCHHS HHEPropecypco-
NOTpeOICHNS, YCTaHABINBAEMOI'0 C YUYETOM TEXHOJIOTMYECKUX TPEOOBAHHIA.

Ilenp pemieHUs SKOHOMHKO-MAaTeMaTHYeCKOM 3ajadyd — MHHHMYM 3aTpaT Ha
NPOM3BOJCTBO CEIBCKOXO3SUCTBEHHOTO CBIPbs ( Fipip ), €r0 IOCTaBKY Ha MNPEANPHATHS
nepepaboTKH, TpaHc(hopMalHIO B TOTOBYIO HPOIYKIHUIO M PEaTH3aLuIo;

Hosusna pa3paboTaHHO# MOJIETH COCTONT B CIACAYIONMNX dJIEMEHTaX:

a) pa3Mepbl  CEeJIbCKOXO3AWCTBEHHBIX  OTpaciedl  yCTaHaBIMBAIOTCA B XOJe
NPEABAPUTEIBHOTO MOJCTUPOBAHUS PAa3BUTHSI CHIPHEBOM 0a3bl B 3aBUCHMOCTH OT CTpaTeruu
KOMITaHMH Ha OTJENIbHBIX PHIHKAX;

0) Mozienb  yUMTHIBAET KOOMEPAI[MOHHBIE CBSI3W MEXKAY TOJIOBHOW IPOMBIIIJICHHON
KOMIIaHUEeW XOJIJMHIa W €€ CeIbCKOXO3IHCTBEHHBIMH (puiMaiaMu, BBICTYNAIOMIMMHU
BHYTPEHHUMH PbIHKaMHU COBITA.

ABTOpOM TOJT Hay4YHbIM PYKOBOJICTBOM akaaemuka ['ycakoBa B.I., mpoBeneHsl
ONTHMU3AIMOHHBIE pacueTsl Ha puMepe xoianara OAO «Morunesxiebonpoaykr. CoriacHo
UX pes3yjibTaTaM, ONTHMAaJbHbIE pa3Mepbl HCIOJIB30BaHUS 3EMEJIBHBIX PECYpcoB II0
CETBCKOXO3SIMCTBEHHBIM OpTraHu3anusiM MormieBckoi oomactu coctaBisaioT 339 000 ra.

Ilpu srom HamboJee BBICOKHH YPOBEHb KOHIIGHTpAIlMM B OTpacid HaOIIoJaeTcs B
Morunesckom, IllknoBckom, I'opeuxom, brixoBckoM u McruciaaBckoM paitonax (32,3%),
KOTOpBIC SIBISAIOTCSl TEPCIEKTUBHBIMM C TOYKHM 3PEHHUS CIELHUAIM3alUd Ha IPOU3BOACTBE
MPOAYKLNHU 3€PHOBBIX KyJIbTyp. CpeqHss ypokaHOCTb 3€PHOBBIX B ATHX pailoHaX COCTaBIISIET
40,9 1/ra, uro Ha 10% BeIIE CpeAHErO 0OJACTHOTO YPOBHSI.

PesepB cHmkeHus ceO0ECTOMMOCTH K (PaKTHUECKOMY €€ YPOBHIO cocTaBisieT 15-26%.
Mogens ONTHUMH3ALUM OTJIMYACTCA OTPAKCHMEM 3BOJIIOLIMOHHOIO PAa3BUTHS IIpolecca
pecypcocOepekeHrs: UCIOIb30BaHNUA TPUPOIHBIX PECYPCOB, MPOM3BOACTBA MPOAYKLIHU IS
CEJIbCKOXO3AMCTBEHHBIX OpPraHM3alMi M MPOU3BOJACTBA CEIbCKOXO3SHCTBEHHOTO CBIPBS IS
JMaabHEHIIe 00pabOTKU M peaTn3aIiii POy KITHH.
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0e3paboTuIrsl, TeMITbl m3MeHeHusT BBIT

Bri0op [Tonbim amnst cpaBHEeHUsI 0COOCHHOCTEH €€ COMaTbHO-9KOHOMUYECKOTO Pa3BUTHS
¢ JlarBueii oOycioBieH teM, 4To Ilombma, kak u JlarBus, OBIBIIas COITMAMCTHYECKAs CTpaHa.
IIpn npoBenenun poiHOYHBIX pedopMm u JlarBua, u llompmia CTONKHYJach CO CXOAHBIMH
npobnemamu. Tembl pabOTBl  SBISETCS  aKTyaJbHOW, MOCKOJBKY OINBIT  COLUANBHO-
KOHOMHYECKOro pa3Butusi llompmm mMoxeT ObITh mosne3HeM U ajst JlarBum. OnbiT Ilombin
MPEACTABIAET HWHTEpeCc TeM, 4To B ommmune oT JlarBum Ilompine ymanock COXpaHHTB
IIPOMBIIJIEHHOCTh, a B HACTosALIee BpeMs cpeau crpaH Bocrounoit Esponsl Ilonemia Hapsiny ¢
Yexueii, Benrpueit u CnoBeHnelt HanOosee yCIenHo pa3BUBACTCA.

Lensio maHHOW pabOTHI SBIAETCS aHATN3 OCOOCHHOCTEH COIMAIBHO-DKOHOMHYECKOTO
passutus JlarBun u [lonpmu B mepuon ¢ 2004 roga 10 HACTOSIIETO BPEMEHH.

Hcxons u3 nenu paboThl ObLIM MOCTABICHBI CIACAYIONINE 3a0a4H:

- IPOAHAIN3UPOBATE OCHOBHBIE MAKPOIKOHOMUYECKHE TIOKA3aTENH;

- ACCIIe0BaTh OCOOEHHOCTH SKOHOMHYECKOW TONHUTHUKK rocyiapctBa B JlaTBuum u B

ITonpie;

- ucrionb3yst onbIT Ilosmpmm 00OCHOBAaTH PEKOMEHIAIMHM MO COBEPLICHCTBOBAHUIO
9KOHOMMYECKOH MOJIMTUKU rocynapcTsa JlaTpum.

B 2009 rony B JlarBumn Habmonancs nirybokuii cniaf (cambiii TiyOokwuii cpeau ctpad EC u
OIMH MX caMbIX IIyOokux B mMupe). B 2009 rogy BBII JlarBun coxparuncs na 14,3%. C 2011
rozia HabIrOOAeTCs IIOCTENIEHHOE YTy UllleHHe SKOHOMUYECKOM CUTyalluy, YTO B IEPBYIO OUEPEnb,
CBSI3aHO C YAYYIIEHHEM BHEIIHEIKOHOMHYECKONW KOHBIOHKTYpbl. B 2011 romy Temmsl pocrta
BBII JlatBuu cocraBunu 5,3%. B 2015 rogy nabmtonanocs 3amenienue temnoB pocta BBII B
JlatBun no 2,7%. llonpma eauncTBeHHas crpaHa EBpomeiickoro Coro3a, rame BO Bpems
MHPOBOTO dKoHOMHYecKkoro kpmu3uca 2008-2010 rogoB cmanma He Obu10 (lanasie EBpomeiickoit
skoHomudeckoi komuccuu OOH, 2015).

VYposens 6e3pabotuiisl u B JlatBuu, u B [lonbiie npeBblmaeT ecTecTBeHHBIN (0K0I0 5%).
C 2002 no 2007 roma ypoBeHb Oe3pabortuitel B Ilomeine ObuT OodeHBL BBHICOKMM. B JlaTBum,
HaoOopoT, 10 Hadana kpuzuca 2008 romga mMpouCXOOWIIO CHIDKEHHE YpOBHS Oe3paboruisl. B
JlarBuu B 2009 roay m3-3a SKOHOMHUYECKOTO KPU3HCA PE3KO YBEIMUMICS YPOBEHb 0e3pa0O0THLIBL,
a B 2010 roxy ypoBeHb 6e3padoTuiibl noctur Makcumyma. C 2011 roma HaOmMOMaI0Ch CHIDKEHNE
ypoBHS 6e3paboTuisl U B JIaTBUHM, YTO B MEPBYIO OYepenb CBA3aHO C TPYAOBOW MHUTpaIueit
XKHUTeNel cTpaHbl 3a rpanuly. B 2015 rony ypoBenb Oe3pabotuusl B JlatBum coctaBun 10%.
[Ipobnema Murpaunu xurtened cTpaHbl Ha 3apabOTKM 3a IPaHMIly OYEHb aKTyalbHa W VIS
ITonmpmm (ITomemna xak HanOomee cribHOE 3BeHO EC Bo Bpems ¢uHaHCOBOTO Kpu3uca, 2014).

U B JlarBum, u B [lonbplie MpoBOAMINCH pajMKaIbHBIC PHIHOYHBIE PeOpMBI («IIOKOBAs
Tepanusny). Tem He MeHee, SkoHOMHUYecKkas rmonuTuka B JlarBun u B [lombmre ¢ 90-x romoB u 10
HACTOSAIIET0 BPEMEHU UMEET CBOU OCOOCHHOCTH.

MosHO caenaTh BBIBOJ, YTO MO MHOTHM MaKpPOIKOHOMHYECKHM ITOKA3aTeNsIM (TeMIIbI
pocta BBII, BBIl Ha naymy HaceneHus, calplo BHeIIHeTOproBoro Oananca) Ilombiia
npeBocxoaut Jlateuro. Ilonpma coxpaHuia NMPOMBIIIIEHHBIH MOTEHIMAN, a MUPOBON KpU3HC
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2008-2010 romoB okazanm oueHb crnaboe BiusHUE. B JlaTBum Ha00OpPOT TPOMBIIUICHHBINA
MOTEHIMAT ObLI YHHUYTOXEH, a MupoBod kpu3uc 2008-2010 rozoB HMeN TsKEISHIIHe
nocieAcTBus. B To ke Bpems, CYHOIECTBEHHBIMH OOIIMMH MpoOJeMaMH COIHAIbHO-
HSKOHOMHUYECKOTO Pa3BHUTHUS SIBIIAETCS BBICOKHI ypOBEHb 0€3paOOTHIBI M MAacCCOBBIH OTTOK
HacesIeHus Ha 3apaboTku 3a rpanuiy (O pa3mndusax B HaTOroo0aokeHnn ctpan banruun, 2016).

Ha ocHOBaHWM TpPOBENECHHOTO aHajHW3a JJsl MOBBIMEHUS 3()(HEKTHUBHOCTH COIHATBHO-
HSKOHOMHUYECKOH MOMUTHKY JlaTBum HeoOxonnMa pa3paboTka WHCTPYMEHTANBHON CTPYKTYpHOU
TIOJTUTHKY BKJIIOYAIOIIEH MPEAOCTaBIEHUSI HAIOTOBBIX JIBIOT, CyOCHINH OTIACTBFHBIM OTPACISAM
HApOJHOTO XO35HCTBA, OT/IENBHBIM PETHOHAM.

Jluteparypa

1. Janneie EBpomneiickoii sxoHOMU4eckoi komuccuu OOH (2015) -
http://w3.unece.org/pxweb/?lang=14/ (mpocmotpero B Untepuete 12.03.2017)

2. Tomkma kak Haubonee cuibHOe 38eHO EC BO Bpems ¢uHancoBoro kpusuca (2014) -
http://ru.exrus.eu/Polsha-kak-naiboleye-silnoye-zveno- Y eS-vo-vremya-finansovogo-
krizisa/ (mpocmoTpeno B Uuteprere 10.03.2017)

3. O pasnuuusx B HajgoroooaoxeHuu ctpan banrtuu (2016)- bukhgalterskii-uchet/o-
razlichiiakh - v-nalogooblozhenii-stran-baltii/ (mpocmoTpeno B UnTepuete 12.03.2017)
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OTTOK paboyeil CHIIBI, 8 IMEHHO MOJIOJIBIX CIICIIHATIICTOB, C KaXKABIM T'OJIOM CTAaHOBUTCS
BcE OoJiee akTyallbHBIM BoripocoM aiis ctpad [Ipubantuku. PeIHOK Tpyaa pernoHa UCTIBITHIBAET
CepBhE3HBI «KaIpOBBIA TOJOA», YTO NPH COXPAaHEHUH CIIOKUBILEHCS TEHICHIUH MOXKET
BBI3BATh 3HAYMTENbHBIC MPoOieMbl il rocynapcTtB (LlaypkyOymne, 2010). CoracHO TaHHBIM
HenTpansHoro cratuctuueckoro ynpasienust JIP (CSB, 2016) 3a mocneanue 15 ner canpao
murpauuu B JIaTBUM HU pa3y He ObLIO MOJOXKUTENBHBIM. Takoe omacHoe ISl perroHa SBJICHUE
COIIPSKEHO CO MHOTMMH (hakTOpaMH: OTCYTCTBHE Pa0O4YMX MECT B CBSI3U C HCUC3HOBCHHEM
KPYITHBIX MPEINPUATHH (TI0 pa3HBIM MPUYHHAM), ETPECCUBHOE COCTOSIHUE CPEIHETO W MAaJOro
OusHeca, cinabass OpUEHTUPOBAHHOCTh 00pa30BATENbHBIX YUPEKACHUH HAa TOTPEOHOCTH PBIHKA
TpyAa, HU3Kas 3apaboTHas IIaTa.

CornacHo ucrounukam (CSB, 2016), B 2016 roxy 3apaboTHyto ruiaty Himke 450 eBpo
nonyvanu 44,1% nacenenus. TpaguLHMOHHO C MPOOJIEMON TPYNOYCTPOHCTBA CTaIKHBAIOTCS
MOJIOZbIEC CHEIHUANIUCTHI Bo3pacTHOHM rpymnmbl oT 20 g0 30 jet. YacTo MpOTUB HUX «UTPAIOT
OTCYTCTBHE WJIM HEOOJBITON ombIT paboTel. Kak coobmaercss B 0630pe Oantmiickoro Om3Heca
(SEB, 2016) B JlaTBHU caMblil MaleHbKUH yIETbHBIA BeC MpeanpUsITHIA, KoTopbie B 2016 roxy
YBEIUYMIIN YHCIIO COTPYAHUKOB - y 12% ManbIx u cpeaHux npeanpustuil JlaTBuu; Toraa xak
B OCTOHHU HOBBIX COTPYAHHKOB npuHsn 14% mpemnpustwii, a B JlutBe - 24%. B cBoio
ouepenb 19% wmanbIX M cpenHUX MpeanpusTuil JlaTBum ymcno paGOTHHUKOB cCOKpatuiu. B
JlutBe Tak moctynuwiud 9%, a B OcToHUM - Bcero 5% mnpeanpuHumaresneil. IMeHHO 3TO u
TOJIKAeT HaceJleHHe O0003HAYEHHOW BO3PACTHOM IPYIIBI OTIPABISATHCS HA MOUCKH «IydLIeH
JOJIU» B APyTUE CTPaHBbI.

Llenpr0 HACTOAIIETO MAarkMCTEPCKOTO MCCIEIOBAHUS SIBIISICTCS aHAJM3 M OLIEHKA BIUSHHS
NPOLIECCOB MUTPALIK Ha PHIHOK Tpyna [Ipubantuiickux cTpa.

OOBEKTOM HCCIENOBaHUs SBJSIETCS €OUHBIM pPBHIHOK Tpyna Ilpubantuku; mnpenmer
HCCIIeIOBAHUS - TIPOLIECCHI TPYAOBOW MHUTPAIHH.

[ focTrKeHus Leldd MarucTepcKoro MccieqoBaHus B paboTe peraloTcs celyromue
3aJa4u:

v/ BBISBJIEHWE COBPEMEHHBIX TEHIEHIMH Ha PBIHKAX TPy/Ja, OCHOBBIBASACH HAa 0030p
HUCTOYHUKOB MHUPOBOH JIUTEpPATyphl, HAYYHBIX MyOIMKAUUMH M CTaTUCTUYECKOM
nH(popMaIuy;

v/ aHanmM3 COCTOSHHUSI COBPEMEHHOTO pbIHKA Tpynaa I[IpHOanTHK ¥ BbISBICHHE
($akTOpOB, ONPEACIAIONNX TEHACHIINH Pa3BUTHUS PHIHKA;

v/ OlICHKa BO3MOXHBIX [IEPCIIEKTUB Pa3BUTHUSI PBIHKA TPY/IA.

Jls1 BBIOJTHEHUSI MOCTAaBJICHHBIX 3a/1a4 HCIIOJB3YIOTCS CIICHYIOIIUE METOAbI HAaydHOTO

MCCIIEZIOBAHUS:

v' Meroasl 9KCIIEPUMEHTAIILHO-TEOPETHIECKOTO YPOBHSA: AHKETHPOBaHHE,
WHTEPBBIOMPOBAaHNE BBIOpaHHOH (oKyc-Tpynmsl 1o  pa3paboTaHHON —aHKeTe,
COCTAaBJICHME IIPOTHO3a IIPM  COXPAHEHHHM  CYLIECTBYIOLIEH  TEeHICHLUH,
MOJICTTMPOBAHKE C ITOMOIIBIO akeTa «SPSSStatisticsy.

v' Meroapl OIMIHUPUYECKOTO YPOBHS: CPAaBHEHHE IMOJNYYCHHBIX pE3yJbTaToOB C
IIPOTHO30M.
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v MeTo/ibl TEOPETHYECKOTO YPOBHS: aHAIM3 M 0O0OIICHIE TUTEPATYPBI 110 BHIOPaHHON

Teme, GOPMYIUPOBKA BEIBOJIOB U MPEIIOKEHHH.
Pe3ynbraTel uccnenoBaHUS MOATBEP)KAAIOT, UYTO TPYAOBas MHUTpaALUs U3 pPErHoHa
OKa3bIBaeT 3HAYUTEILHOE BO3ACHCTBHE HA eAMHBIN PHIHOK Tpyna Ilpubantuku. PaspaboranHbie
aBTOPOM PEKOMEHJIAIIMY HAIIPABJICHBI HA YIIyUIlIeHUE CIOXKUBIIEHCS CUTYyalluy Ha PhIHKE TPya.

IIpedcmasnennviii mamepuan ompasicaem
X00 uccnedosarus, Komopoe nposooUmcs
noo pykosodcmeom Dr. oec. U. Ky3vmunou-Mepauno
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npaxkmuueckou koughepenyuu, Musack, 19-20 mas 2010 . [B 2 1.]. T. 1 // Munck, bI'3Y,
2010, C. 195-197.
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IIpoGnema uccrnemoBaHHs — OCYILECTBJICHHE OE€30MACHBIX OSKCIOPTHBIX IOCTaBOK
IIIOKOJIATHON MPOIYKIIMH TMPOU3BOJICTBEHHOTO NMpearnpusTusa. [Iouck BO3AMOXXKHOCTEH TOCTaBUThH
CBOIO MPOAYKIHUIO KOHEYHOMY ajpecaTy 0Oe3 00si, MOpYM, YTPAThl U MPOUYUX PHUCKOB SBISIETCS
aKTyaJbHOW M OJHOM M3 CaMbIX IVIABHBIX LeJied Ka)KIOro MPOU3BOACTBEHHOTO NPEANPHUATHUS (B
OCOOCHHOCTH JUISI TeX MpenNpHusTUid, KOTOpBIEe CIEIHATU3UPYIOTCS Ha ToBapax ObBICTpOi
000pauMBaeMOCTH C OTJIUYHBIMH YCIOBHSMU XpaHEHUs M TPAaHCIOPTUPOBKH, K IPHMEPY
mokonanHas npoxykuusa). C  KakIbIM TOJOM KOJMYECTBO MNOTPEOJICHHS IIOKOJIaTHON
npoaykiuy Ha Beelt madere pacte€T (The Statistics Portal, 2017), 1.k. 6marogapst rio0anu3anun
MOJIa Ha IIOKOJaHYI0 MPOAYKIUIO PACTET C KAKIBIM I'OZ0OM, M OHA CTAHOBHUTCSI BOCTpeOOBaHa
Jake B TeX PEerHoHax, rle paHbplie He ynoTpedmsuiach (k mpumepy, Kurait) (The Guardian,
2017).

Ilenpro mccnenoBaHUs SABISIETCS] OLEHKA METOJIOB CHMD)KEHHS YPOBHSI S3KOHOMUYECKUX U
JIOTHCTHYECKMX PUCKOB, aHAJIN3 WX MPUMEHEHHUS U ONTUMU3AIHUS YIIPABICHHUS IPU YKCTIOPTHBIX
MOCTaBKaX IIOKOIAJHOMN MPOAYKIHH.

OOBEKT HcclaenoBaHUsI — JKCHOPTHBIC MOCTaBKH INOKOJNAagHON mnponxykuuu. [Ipemmer
MCCIIEZIOBAHHUS — aHAJIN3 PUCKOB 3KCIIOPTHBIX MTOCTABOK.

B coBpeMeHHOM Mupe, KOrja MpakTUYeCKH HET TMperpag it  CBOOOAHOTO
TOBapoOOOPOTA, BAXKHYIO POJIb UTPAET BHEIIHSAS JIOTUCTUKA. Kak Ui KOHEYHOro moTpeOuTens
Ba)KHA POJIb OJIYYUTh B COOCTBEHHOCTh TOBApP, KAUECTBO KOTOPOI'O COOTBETCTBOBAJIO €TO LICHE,
TaK W JUI1 TPOU3BOJCTBEHHOTO MPEINPHITHS BaXHO, YTOOBI WX TOBap OBUI IepeaaH
NOTPEOUTENI0, COXPAaHUB CBOM CBOMCTBA, H30€XKaB BO3MOXKHBIE PHCKH, OCOOCHHO
9KOHOMMYECKHE U JIOTHCTHYeCKHe. B cBOIO ouepenp Uil MPOM3BOIACTBEHHOIO MPENIpPUATHS,
CICHUAM3UPYIOIIErocss Ha ObICTpO 000OpauMBacMBIX TOBapax, MHHHMHU3AIMS PHCKOB
9KCHOPTHBIX TOCTABOK SIBJIIETCA OJHOW M3 TJIaBHBIX 3a4au Uil JOCTHXKEHHS ycIexa BO
BHEITHEOKOHOMHUYECKOH AEATEIbHOCTH. YMEHHE HAHTH NpaBWIBHBIE PBIHKH COBITA, Y4YecThb
HalMOHAIBbHBIE 0COOEHHOCTH, IPEANIOYTEHUS H CTHIIb OOILEHHS, OLEHUTH Teorpaduio OCTaBOK
M HalTH TpaBWIbHBIE JIOTMCTHYECKHE pEIICHUs, CIIOCOOHOCTh OBICTPO pearupoBaTb M
NPUHUMAaTh PELICHUS! [0 YCTPAHEHUIO MPOOJIEeMbI — 3TO OOHM M3 HECKOJBbKHX (PakTopoB,
CIIOCOOHBIX MUHUMH3HPOBATh PUCKH SKCIIOPTHBIX NOCTABOK IPOU3BOACTBEHHOTO MIPEAIPHUATHS.

Jnsg momydeHus: KOPPEKTHBIX Pe3yJbTaTOB B MCCIIEOBAHMHU OINMCAHA CYIIHOCTh U BUIBI
PUCKOB B JIOTHCTHKE. PHCKM B JIOTMCTHKE TPaKTYIOTCS B pa3HBIX MCTOYHHKAX JOCTATOYHO
UIEHTUYHO — 3TO DPHUCKHU, CBS3aHHBIE C MPOLECCAMU TPAHCIOPTUPOBKH, CKJIAIMPOBAHMS,
rpy30mnepepaboTKi U yIpaBlIeHHUs 3amacaMi, a TaK)Ke PUCKH JOTHCTHYECKOTO MEHEIKMEHTa,
BO3HMKAIOLINE MPU BBHIIOJHEHUH JIOTHCTHUECKUX (yHKuni u omepauuii (Kynarosckas, 2013).
Taxoke paccMOTpeHBl PUCKH Npou3BoAcTBeHHOoro mnpeanpustus (Kupromkudn u JlapmoHoB,
2009).

HccnenoBanus pHUCKOB JKCHOPTHBIX TOCTAaBOK  OCYILIECTBISAIOTCA C  TOMOUIBIO
METOMOJIOTHUECKUX IOAXOMOB K OpraHM3allid YIPaBJICHUS PHCKAMHU B JIOTHCTHUKE:
(OYHKIMOHATRHBIA W TpOIecCHBIA. [lpu  (QYHKIIMOHATEHOM TOAXOAC AaHATU3UPYIOTCS
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JOTUCTUYECKUE TOJCUCTEMBI: 3aKyNKH, XpaHEHWe, TPaHCIOPTHPOBKA, MPOU3BOJICTBO,
pacripeieneHue W T.JA., a MPOIECCHBIM TOIXOJ TMpeArnoiaraeT aHain3 W B3aUMOJICHCTBHE
MoJpa3/ieJeHUI MPEeANpUITHS U YYaCTHUKOB LIENel MOoCTaBOK. B COOTBETCTBUU C MPOLIECCHBIM
MOJIXOZIOM PACCMOTPHUM TIOTOKH PHCKOB Ha HECKOJBKHX YPOBHSX: Olepalruu, HHPppacTpyKTypa,
3BEHbS IIETMM IIOCTaBOK, JIOTHCTHYecKas cucrema, okpyxenme (bypkos, 2012). B
3aKTIOYUTENIFHON YacTH WCCJICNOBAaHUS TPEICTaBICHA TPAHCIOPTHAS 3a/ada M IOCTPOCHHOE
nepeBo pemrennii (bponmenkuit u mp., 2008), Ha mMpEMepe MOCTaBKH MIOKOJAIHBIX H3AETHI B
V306ekucTad, MO3BOJIUBIIIEE OIEHUTH BO3MOKHBIC BapHaHTHI ITOCTABOK (pa3IUYHBIC YCIOBHSI,
BH/IBI TapHI U TIP.), CACNIATh OIICHKY, BBIBOJ M PHUHSThH PEIICHUE B KOHKPETHOM CUTYaIIUH.
PesynbTaThl ccne0BaHus: OMUPAsCh HAa MPOBEACHHBIA TEOPETUUECKUN, CPABHUTEIBHBIN
aHalM3 W MOJeNIell TPUHSATHS pEIICHUI IOATOTOBICHH PEKOMEHJAIMH 0 IOCTPOCHUIO
CHUCTEMBI yIIPaBIECHUS PUCKAMH IKCIIOPTHHIX MOCTABOK MIOKOJIAHON MPOIYKIIMHA ¥ TTOBBIIICHHUS
3(()EeKTUBHOCTH OpraHW3allMd SKCIOPTHBIX TOCTABOK IIOKOJAJHON MPOIYKIUH IyTeM
OpraHM3anuy COOPHBIX TPY30B U MYJIBTHMOJAIBHBIX IEPEBO30K MPH MTOMOIIHA TEPMUHAIIOB.
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JlaHHBIE CTAaTHCTUYECKHX HCCIENOBAHWNA TOKA3bIBAIOT, YTO B MHUPE C Ka)XIBIM TOJOM
PacTeT KOJIUYCCTBO HUHTCPHET HOIIKHIO‘ICHI/IIZ, MOOHMIIBHBIX HOHB3OBaTeHeﬁ, YBCINYNBACTCA
KOJIMYECTBO MOJIb30BATEIICH COIMANILHBIX ceTed U T.1. [1osBIeHEe NHTEPHETA CHIIBHO MTOBJIUSIO
Ha B3aWMOOTHOIICHHWS MEXIy TNpOAaBIOM U TmoTpeduteneM. brmaromaps uHTepHETY
COBpEMeHHBIH TOTpeOnTeNb cTan 0ojiee MHPOPMUPOBAHHBIM, JTyUIlle IIOHIMAeT UMEIOIIecs Ha
PBIHKE MPEAJIOKECHUA, ICHBI, aKITUW U CKHUJKHU. Takum 06p330M, HU3MCHUJICA NPOUECC MMPUHATUA
pelIleHus] O TOKYyNKe, W CHU3HWIACh YYBCTBUTENBHOCTh MOTPEOUTENs K IIEHE W IMPOYHM
PBIHOYHBIM TTPEIOKESHHUSIM.

B ycrnoBusix HanuuMs B MHTEPHETE OOJIBIIOr0 00beMa HHPOPMAIIMK O TOBapax M yCiayrax
pacTeT BaKHOCTh WCIIOJI30BAHUS OHJIAWH HMHCTPYMEHTOB B MAapKETHHTOBOHN JESATEIHLHOCTH
npennpusaTus. B pesynbrare, COBpeMEeHHas OHW3HEC cpeAa BBIHYKAA€T MAapKEeTOJOTOB
IIPEBPATUTh UHCTPYMEHTHl MHTCPHET MApKETHHIA B HEOTBEMIJIEMYIO 4YacThb MAPKETUHIOBOIO
KoMIuIeKkca mpeanpustusi. CHeKTp MHCTPYMEHTOB, KOTOPBIM OKa3bIBACTCS B PACHOPSIKCHHUU
WHTEpHET MapKEeTHHTa, TOCTaTOYHO MHUPOK. Hanbomee momysipHIMHA OHJIAH HHCTPYMEHTAMU
ABIAIOTCS: CAT KOMIAHWM, TIOMCKOBOE TMpPOABIDKEHHE, (opMupoBaHne cooOmecTB
nociezioBaTeNiel OpeHia B COIMAIbHBIX CEeTAX, KOHTEKCTHAs pekiaMa U T.4. CieqyeT OTMETHUTD,
YTO HECMOTpPS Ha HIMPOTY WHCTPYMEHTApHs IICHTPAILHBIM 3JICMEHTOM WHTEPHET MapKETHHTa
MOXXHO CUHTATh CAaWT KOMIaHWH. IMEHHO Ha caliTe MOTPEOWTENTh CMOXET HAaWTH HamOolree
NOJHYI0 W CHCTEMAaTH3UPOBaHHYI wWHGpopManuioo o cdepe IesITeTbHOCTH KOMITaHHH,
MpeJyIaracMpIX TOBapax W yclyraxX, MPOBOJMMBIX aKIUAX U CKUIKAX, 4acax paboThI, MecTe
pacrmonoxeHus KoMnanuu u T.1. [loatomy, B pamkax maHHOH pabOTHI pacCMaTpHUBAETCs aHAIIN3
aKTUBHOCTEH, MPOBOJAMMBIX HA KOPIIOPATHBHOM CaiiTe KOHKYPEHTOB.

besycnoBHO, eciim K CalTy KOMITAHWU MOJAKIIOYCHBI HHCTPYMEHTHI Juis cOopa BeO-
aHanuTHKY, HanpuMmep, Google Analytics, To Ha ypoBHE COOCTBEHHOW KOMITAHWU CTaTHCTHKA
M0 aKTMBHOCTH Ha caiiTe OymeT mocTymHa m oOmmpHa. OIHAKO, KOTJa HeOOXOAMMO OICHUTH
WHTEPHET aKTUBHOCTH KOHKYPEHTOB, 3TO CTAHOBUTCS CIIOKHOH 3afaueil. SimilarWeb siBisiercs
OIHUM W3 JOCTYNHBIX BeO pecypcoB, KOTOPBI IOMOTraeT B PEIICHHH 3TOH MNpOOIEeMBI.
Hcnonp3oBanne SimilarWeb mo3Bonser yBumeTb o0beM Tpaduka Ha CalT KOHKYPEHTOB,
CIIMCOK CTpaH, OTKyda MNPUXOIAAT IOJIB30BATCIM, HCTOYHUKU Tpa(i)I/IKa, KIIFOYEBHBIC CJIOBA,
KOTOpbIE HCIIONB3YIOT IOCETUTENN CaiTa M MHOTO APYTOW JOMOJHHUTENHbHOW IIOJIE3HOW B
aHanm3e HHPOPMAIIHUH.

AHanmu3 MapKeTHHTOBOHM [esATeNbHOCTH KOHKYPEHTOB B Cpelleé HWHTEPHET, SBIISETCS
B)KHOW YaCThIO pa3pa0OTKU KOMIUIEKCHOH MapKETHHTOBOW CTpAaTEruy MPEeANpUsTHs, KOTOpas
noibkHa (h(QEKTUBHO MHTETPUPOBATH MEPONPHUATHS WHTEPHET MapKETHHTa B OOIIYIO CHCTEMY
MapKeTHHTa MPeIPHUITHS.
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Kunsé€ sBnsercs 00s13aTENHHONM COCTABIISIFOIICH JKM3HHU JIFOOOTO YelloBeKa, a CIIpoC Ha
HEro — KaTeropusi, B LIEJIOM, NOCTOsIHHAA. Ho He Kaablid *KUIUIIHBIA 0OBEKT HAXOAUT CBOMX
NOKyHaTenel, ¥ 3TO CTAHOBUTCS MPOOJIEMOH Ul MPoJaBLua CTPOUTEIbHON NPOaYKUNU. YTOOBI
HPEAOTBPAaTUTh TAKYIO CUTYallHI0, HEOOXOAMMO BOBPEMS BBIABIATH (DAKTOPHI, B 3HAUUTEIHLHON
CTETICHH BIMSIONIMNE Ha PEaM3yeMOCTh JKHIIbS, MpPUCIOca0iuBas CBOIO JEATEIBHOCTH K
CKJIaJbIBAIOIICHCS CUTyallud. Y CTAaHOBJIEHHE OAHOTO M3 OCHOBHBIX (hakTOpoB (popMupoBaHUS
COBPEMEHHOI'0 PBIHKA JKWIbS U pa3padOTKa PEKOMEHIALUI 10 B3aMMOJEHCTBUIO C HUM CTalIo
[EJBIO TAHHOTO MCCIICIOBAHHSI.

[TpoBoast ompocel cpeay MOKyMaTesel, PHANTEPCKUX KOMIAHWUH, H3ydas MaTepHallbl
paHee BBIIONHEHHBIX IPYTMMH aBTOpPaMu MOAOOHBIX HCCIEIOBAHUH, MBI OOHAPYXWJIH, YTO
HOYTH BCE IOKYNATENM >KWIbs celdyac OpPHEHTHPYIOTCS Ha aABa (hakTopa M3 pas3HbIX cdep
JESITEIbHOCTH: apXUTEKTYpHO-KOHCTPYKTUBHBIE XapaKTEPUCTUKU JIOMa M KBapTUPBI, a TaKkKe
CcBOM (PMHAHCOBBIC BO3MOXKHOCTH. HemooleHKa KaXIOro M3 HHUX CTAHOBUTCA NPHUYUHON
Hepeaqu3yeMOCTH CTPOUTEIbHOM MPOAYKIMH. B COBpPEMEHHBIX HCCIEIOBAHUSIX ABTOPBI
npeAsaraloT Mephl MO COBEPIICHCTBOBAHHIO KaXKJIOTO M3 IMPEICTaBICHHBIX HampasieHuid. Ha
NpaKkTUKE OHM MOTYT HPOTUBOPEUUTH Apyr Apyry. CHmXas LeHy Ha MPOAYKIHIO 3a CYET
UCIIOJIb30BaHMsl OoJiee ICHIEBBIX MAaTEpUAIOB Ul CO3IAaHUS TOKYIATETII0 OJIarONpHUSITHBIX
(h)MHAHCOBBIX YCIIOBHM, YXYAIIAETCS KauecTBO KHIIbS, OHO CTAHOBUTCS MeHee KOM(OPTHBIM,
4TO MOKyHarens He ycrpauBaeT. [lo3ToMy, Ha Haml B3TJsiI, JOJDKEH OBITH (aKTOp, KOTOPBIN
OIHOBPEMEHHO YJyYIIAeT apXUTEKTYPHO-KOHCTPYKTHBHBIE XapaKTEPUCTHKU 3[aHUs U AeaeT
€ro ONTUMAJBHBIM IO LieHe. MbI BBIIBIIN TaKOH (PaKTOP — UM SIBJISIOTCSI HOBBIE TEXHOJIOTHH.
Onm Oasupyrorcs Ha 3(QeKTUBHBIX Marepuanax, MaliuHaxX, oOopynoBaHuu. [Ipm HHX
peanusyeTcs cUcTeMa 3HeprocOepekeHus, pacTeT KBaTM(UKALMS TPYAOBBIX PECYpCOB, UYTO
CHIJKaeT LEHy Ha CTPOUTENbHYI HIpoxykuutoo. HoBble TexHosormu B cdepe >KHINIIHO-
PEMOHTHOTO CTPOUTENBCTBA MOTYT OBITH (CepryxoBa u @panuyk, 2016):

1) Ipu MPOU3BOJACTBE CTPOUTENBHBIX MaTEPHUATIOB;

2) B METOAaxX COSAMHEHHUSI MaTepHAIIOB (MOHTAXKHBIX MIPUCTIOCOOICHU);

3) B TEXHOJIOTHUH CTPOUTENBCTBA (CIIOcOOe BO3BEIEHHS 00BEKTa);

4) B MeTOJIaX OTAEJKH - BHYTPEHHEH U BHEILIHEIH;

5) B METOAAX PEMOHTA, BOCCTAHOBJICHUS U PECTaBPaLUH;

6) B apXUTEKTYPHBIX PELICHHUSAX;

7) B IPOU3BOIUTEIHLHOCTH TPY/a;

8) mpu SKCITyaTauy TOTOBOH MOCTPOHKHY;

9) B opraHn3anoHHbIX PaboTax, CUCTEMaX YIIPABICHUS CTPOUTEIbHBIMU IIPOEKTAMH;

10) mpu MpoeKTHPOBAHUH.

Hamm uccnenoBaHusi, IpOBEACHHbIE B CTPOUTENBHBIX, PEMOHTHBIX U apXUTEKTYpPHBIX
OpraHu3alysiX MOKa3ajiH, YTO MHHOBALMH Ceiyac MPUMEHSIOTCS,, B OCHOBHOM, B TIEPBBIX IISTH.
Ms1 Oonee moapoOHO M3Yy4YWJIM NPUMEHEHHUE HOBBIX TEXHOJOTMH B KPOBENBHBIX paldoTax H
BBISIBWIM, YTO CYIIECTBYIOT MHHOBALIMOHHBIEC MOJMMEPHBIE MEMOpPaHbl, KOTOPbIE OTIMYAIOTCS
OT HamiaBysieMod KpoBnu. Takas MemOpaHa MMeeT MPEHMYILECTBO 110 YCTPOWCTBY Ha Jiro0oe
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OCHOBaHHE, O3TOT MaTepuan M[aponporyckaeM, a Npd HaJUYUM YTCIUIUTENIS B HEM HeE
HaKaluiMBaeTcss Biara. Takke HET HEOOXOAMMOCTH  YCTpOMCTBAa  JOMOJHUTEIHHOU
THIPOM30JSIIMM Ha YKJIOHax M cTbikax. Cpok ciyxObl coctaBisier 50 Jer, 4To sBIseTcs
BBICOKMM II0OKa3aTesieM, IPeA0TBPAIAoIUM 3aTPaThl 110 JOMOJIHUTEIFHON 3aMEHe MaTepHala,
a caMa CTOMMOCTb TaKOW KPOBJIM COIIOCTaBMMA C MEHEe HHHOBALIMOHHOM.

BHenpenue yka3zaHHON M APYTUX HOBBIX TEXHOJOTHI — BaXHOE HAIpaBICHHE Pa3BUTHUS
KUJTUIIHOTO phIHKA. /Iyl akTMBH3alUK JaHHON chepbl HEOOXOANMO:

- Caenate Oosee 3¢ (GeKTHBHOW pabOTy pPHIHKOB COMYTCTBYIOIIUX TOBAapOB M YCIYyT
JKAJTMIIHON OTpaCII.

- OnTUMU3UpOBaTh PabOTy OpPraHOB YNPAaBICHUS O KWIHMIIHBIM  CTPOHUTEIHCTBOM
(Cepmyxosa, 2015).

- Co3naBath Oosee dHEprod(PQEeKTUBHBIC W 3KOJIOTUYHBIC CTPOUTEIBHBIC MPOHU3BOICTBA
(Cepnyxoga, 2015) .

- [IpuBiexaTs B peMOHTHO-CTPOUTENIFHYIO 00JIACTh JOIOJTHUTEIbHBIE CPEICTBA.

Ecnn yxasaHHble HampaBieHUs OyIOyT peajau30BaHbl, PHIHOK >KHIbS CTaHET Oojee
AaKTUBHBIM, YCIEIIHO pa3BUBAIOLIMMCS, CO3[JacT YCJIOBUS U YIyYIIEHHS COIHAIbHO-
9KOHOMHYECKOH 00cTaHOBKM B oOmecTBe. LlenecooOpa3sHo MpPOXOMKUTH HCCIEIOBAaHUS MO
JAHHOMY HAIIPaBJIECHUIO, BBIBIIATH IPYTUE BUJbI HOBBIX TEXHOJIOTHH, KOTOpPbIE OBICTPO MOTYT
OBITh BHEIPEHBI Ha MPAKTUKE W MPUBEAYT K (OPMHUPOBAHHIO COBPEMEHHOTO ONTUMAIBLHOTO
PBIHKA SKUJIBS.

TIpeocmasnennulii mamepuan ompasicaem
X00 MASUCMEPCKUX UCCTEO08AHU, KOMOPble NPOGOOSIMCS
noo pykosoocmeom K.a.1., doy. E.I1. Cepnyxosotu
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Pienemsim, ka pasiitijumi uz nakamo piegades dienu tiek pienemti noliktavas sistema lidz
noteiktam laika atskaites momentam (Koster, 1999). Pasiitijumu pienemsana ir noslégusies,
pargjie pasutijumi, kuri sisttma ienak velak, tiek parcelti uz nakamo piegades dienu. EsoSie
pasiitijumi tiek nodoti komplekt&Sanai, pielietojot pasiitijumu daliSanas principu (Apsalons un
Gromovs, 2017): pilnas paletes atlasa no glabasanas zonas (GZ), bet prece kastés un vienibas
tiek vaktas no komplektesanas zonas (KZ). Galvena probléma, veicot pre¢u komplekt€Sanu no
KZ, ir precu nepietieckamiba komplekt€Sanas adres€s pec to daudzuma, kas automatiski noved
pie papildus izmaksam komplekt€Sanas procesa. Krajumu nepietickoSs daudzums konkréta
komplektesanas adres€ izsauc ne tikai papildus komplekteSanas adreses papildinasanu, bet
parasti arT komplektgSanas procesa partraukumu sakara ar §1 procesa realizeéSanu, t.i., gaidiSanu
(Frazelle, 2002).

Galvenais mérkis - raksturot komplekteSanas izmaksu novertgjuma secibu nepartrauktam
komplekt€Sanas procesam noliktava. Zinatniska probléma — sniegt aprakstu komplekt€Sanas
izmaksu novert§jumam nepartrauktam komplekt€Sanas procesam. Petijuma objekts -
komplekteSanas vietu papildinasanas process un ta mijiedarbiba ar komplekt€Sanas procesu.
Petijuma priekSmets - komplektéSanas izmaksu salidzinajums divam at$kirigam pieejam precu
izvietojuma KZ:

1) katrai precei ir iedalita viena adrese komplekt€Sanas zona — komplektéSanas vietu
papildinasana notiek komplekteSanas procesa laika, ieverojot sarkanas kartites
principu — sasniedzot kritisku krajuma daudzumu adresg, notiek §is komplekteSanas
adreses papildinasana (Apsalons un Gromovs, 2017);

2) katrai precei ir paredzéta viena vai vairakas adreses komplektéSanas zona —
komplektesanas vietu papildinaSana nenotiek komplekteSanas procesa, bet tikai pirms
vai péc ta, kas nozimé, ka komplekteéSanas procesa KZ katras preces daudzumiem
jabiit pietickamiem atbilstos$i komplekt€Sanas procesa ilgumam, izslédzot krajuma
nenodrosinajuma iesp&jamibu $in1 procesa.

Autori piedava s$adu secibu komplekt€Sanas izmaksu novertg§jumam nepartrauktam

komplektésanas procesam:

1) izveleties optimalo GZ un KZ zonu izvietojumu noliktava;

2) veikt komplektesanas izmaksu aprakstu, ievérojot precu izvietojumu KZ;

3) noteikt kop&jo komplektesanas izmaksu ietekméjosos faktorus (krit€rijus) atbilstosi
precu izvietojumu pieejam KZ;

4) izkalkulet kopgjas komplekteSanas izmaksas atbilstosi precu izvietojumu pieejam
KZ;

5) pienemt l@émumu par izmaksu zina izdevigdko GZ un KZ zonu izvietojumu
noliktava, ka ari ieverojot precu izvietojumu pieejas KZ.

Pieméram, viens no zonu izvietojumu variantiem ir KZ ietilpinasana GZ, kad tiek
pielietoti vienas rindas paleSu stativi un fiziska komplektéSanas sist€éma: parvietoties un vakt.
(Tomkins et al., 2003). Katra prece atrodas uz atsevisSkas paletes gan GZ, gan KZ. Atbilstosi
pasttijumu daliSanas principam — pilnas paletes atlasa no GZ, bet prece kastés un vienibas tiek
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vaktas no KZ. Biezak pirmais un otrais paleSu plauktu limenis tiek lietots ka KZ, bet pargjie
Itmeni augstak ir GZ.

Mainoties sezonaliem apstakliem, komplektéSanas zonas parametri ir japarrékina,
pielietojot linearas programmé&sanas metodes (Arsham, 2017; Ballou, 1999). Sadu pieeju sauc
par dinamisko slotingu, jo preCu izvietojums nevar blit viennozimigs visa gada garuma (Jurjev,
2008). Tiesi izmaksu kalkulacija noteiks pirmkart, izdevigako zonu izvietojumu un pasu precu
izvietojuma pieeju KZ. Papildus tiek ieverota precu izvietojuma seciba pasa komplekteSanas
zona, pielietojot noteiktus izvietojuma parametrus (Apsalons un Gromovs, 2015)

Literatiiras saraksts

1. Apsalons, R., Gromov, G. (2017) Using the Min/Max method for replenishment of picking
locations. In: Transport and Telecommunication.

2. Apsalons, R., Gromov, G. (2015) Ucnonb30BaHue JIOTUCTHIECKUX TPUHIUIIOB NP COOpKe
TOBapHBIX TPY30B Ha CKJIAAAX XeJe3HoH noporu. In: Pazeumue ungpacmpyxkmypel u
JIOCUCTUYECKUX TMEXHOTIO2ULL 8 MPAHCIOPMHbIX cucmemax. MexayHapoIHasi HayqHO —
npaktudeckas koudepenus 23 — 25 cenrsops 2015. Cankr — IetepOypr. ISNB 978-5-
7641-0892-6, ctp 93 — 100, ISNN: 0020-7543, Accsesion Number: 99713170, Business
Source Complete, pp 1077 — 1093.

3. Arsham, H. Deterministic Modelling: Linear Optimization with Applications.
http://home.ubalt.edu/ntsbarsh/opre640A/partVIILhtm (2017.02.26).

4. Frazelle, E.H. (2002) World-Class Warehousing and Material Handling. McGraw-Hill
Education (India) Pvt Limited, pp. 542.

5. Jurjev, E. (2008) dunamudeckuii ciioTTuHT. COBpEMEHHBIN CKIIaN. JKYpHAal o 1o2ucmuke
ckaaduposanusi. 3/2008. ctp 34-41.

6. Koster, D. (1999) Efficient order batching methods in warehouses, Intelligent Journal of
Production. Res., Vol. 37, No. 7, pp 1479-1504.

7. Tompkins, J.A., White, J.A., Bozer, Y.A., Tanchoto (2003) Facilities planning. 3-rd edition.
John Wiley&Sons, Inc. pp. 578-617.

80



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

EXPERIMENTAL STUDY ON DISTRIBUTED ROAD TRACKING
SYSTEM FOR ROAD TRAFFIC REGISTRATION

Alexander Dudko

Keio University
Tokyo, Japan, Endo 5322
aleksandrsdudko@gmail.com

Keywords: vehicle detection, image processing, number plate recognition, traffic control, speed
estimation

In the era of technology the number of cars in the world is constantly growing. In such
situation nowadays safety on roads is very important. One of the important factors for safety is
cars movement speeds. It is quite common on the roads of Latvia that drivers slightly violate the
maximum speed restriction. For the purpose of speed regulation and punishment of violating
drivers, roads police department is installing speed radars. However, modern car speed radars do
not solve the problem of speeding on city roads. Drivers slow down directly before the known
place where the radar is located, and increase speed again after passing the radar. Such fact
makes the efficiency of the radar very local, and it becomes very expensive to cover the whole
city with this kind of radars to regulate the cars speeds on roads.

In the current research a distributed road tracking system is proposed. This system has
multiple devices installed on city roads equipped with cameras and automatic car number
recognition module. All these devices are connected to a central server where they send
information about the detected cars by providing information about recognized car license
number, precise time, and location. The central server stores all this information and determines
the amounts of cars various districts of the city in real-time, determines traffic congestions,
collects statistics by time, days and seasons, and calculates average vehicles speed for travelling
between points of detection.

The described distributed road tracking system is a prototype of a wide Smart City Roads
system for transport registration, road laws enforcement system, and smart traffic flows analysis
to advance urban transportation.

The research involves experiments on data collection of a road environment and traffic
flow data on the roads of Riga city to estimate real-time road traffic capacity, average traffic
speed, individual drivers’ speeds, and route source-destination information statistics.

This paper introduces a smart city system of road traffic tracking to support next
generation of urban transport based on techniques of Image Processing, 3D Vision, Big Data
Analysis, and other novel ICT technologies. The paper describes the construction of the system,
its reference architecture, and contribution to the environmental and socially important impacts.
System aims to advance the existing smart city transport by means of raising urban innovations
to maximize road laws enforcement and minimizing the negative effects like traffic accidents.
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Rationale: In the context of an economic crisis, any and all businesses prioritize
enhancing equipment performance, which remains their major challenge.
Purpose: Creating the simulation model of a queuing system with service interruption.

Let us consider a single-channel closed queuing system. The order flow is represented by
the time intervals of the independent random variables a(f), whose distribution differs from the
exponential rule. Service time is also a random variable, b(f), with the a(f) and b(f) being
different (Wentzel, 1972; 1999). Fig. 1 diagrams the simulation model of teamwork of quarry
equipment.

3
i

Figure 1. Visualization of the Joint Use of Quarry Equipm:ent Simulation Model

In Fig. 1, (0) is a time axis with order arrival marks while (1) exhibits the time spent on
servicing vehicles. The other axes exhibit the queue status and idle time, which is a thick line.
Let us assume that the origin of the axes is the same (Wentzel, 1972; 1999).

Before servicing the rolling stock, let us assume that there is no queue. At time tl, the
first vehicle arrives. Service time is marked on the axis (1) and figures as t1. The next vehicle
arrives at time t2 and since the order assigned to the previous vehicle is not completed, there is
an idle time. In order to prevent an increase in the waiting time, a service interruption is applied
at time t4; i.e.at time 14, when the t5 vehicle arrives, the t5 is implemented, after which the 14 is
resumed. This makes it possible to handle the t5 and t6 without major time loss.

In order to try the proposed approach, a situation at the Chernigovskiy, JSC coal mine is
taken into consideration. As part of the pilot project, six quarry vehicles with a capacity of 240
tons and one with a capacity of 450 tons were assigned for an excavator with a bucket capacity
of 33 m’at one of the ore loading points. The queue holds five dump trucks at the maximum. If
an order arrives when the excavator is loading, such order is placed into the queue. As an option
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to reduce the overall waiting time for loading, it was proposed to interrupt the loading of the 450
ton vehicle and commence that of the 240 ton vehicle, resuming the loading of the former
afterwards (Kvaginidze, 2002; Kisin, 2007).

Below is how the model to evaluate options for the joint use of dump trucks and the
excavator is applied.

Let us use the formula to quantify transported rock:

where a; is the number of i-model vehicles, ea;

q; is the weight-bearing capacity of an i-model vehicle, tons;
i is the model of dump trucks, i=1,2;

j is the time of operation, a shift;

n is the number of options for Joint Use, n=1,...,4;

t is the journey time of an i-model vehicle, min.;

T is the shift duration, min.;

Q is the amount of transported rock, tons.

The following restrictions must be complied with to use formula (1):

ENG))
Z Q = o o
ij) => maJ]c_Q 4)

Thus, it is necessary that the cargo turnover using the model, under all other conditions,
tend to maximum values with the minimum idle time of quarry equipment.

Study results suggest that this paradigm of operating the loading point provides
temporary idle times of dump trucks at T, = 125 minutes per shift, increasing cargo turnover by
5.66%, which is significantly different from the statistical values to date. Now it can be seen
that the probability of the idle time of quarry equipment is at p=0.18. This value has been
reduced almost by half if compared to the existing operation value of p; = 0.71.

Analyzing capital investments, operating costs, revenues, and profits, the cost advantage
enjoyed as a result of this measure amounts to 40 million rubles per year.

This approach can be subsequently used to opt for a rolling stock with a higher carrying
capacity and the joint use of quarry equipment, as well as create a model to simulate the
operation of all loading points using this loading option.

The proposed solution is economically viable and can be used by mining businesses both
in the Russian Federation and other countries.

References

1. Wentzel, E.S. (1972) Research of Operations. Moscow: Sovetskoye radio, 325 p.

2. Wentzel, E.S. (1999) Theory of Probability. Moscow: Vysshaya shkola, 554 p.

3. Kvaginidze, V.S. (2002) Use of Quarry Equipment for Mining and Transportation in the
North. Moscow: MGGU, 243 p.

4. Kisin, I.L. (2007) Optimal Management of Freight Orders by a Trucking Business.
Kovrov: KGTA, 128 p.

83



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

PROSPECTS OF CONTAINER TRANSPORTATION
DEVELOPMENT IN THE CASE OF NEW DIRECTION
"SILK ROAD: BEIJING - SAINT-PETERSBURG"

. . . 1 2
Daria Kariakina' , Anna Protasova

Higher School of Economics — Saint Petersburg
Kantemirovskaya str. 3, korp.1, lit. A, Saint Petersburg, 194100, Russia,
" Ph.: 007-812-644-59-11-61517. E-mail: dkaryakinal @gmail.com
2 Ph.: 007-812-644-59-11-61517. E-mail: prota-anya@yandex.ru

Keywords: multi-criteria decision-making, analytic hierarchy process, railway, sea-way, the Silk Road

The main purpose of this research is to apply a multi-criteria approach and analytic
hierarchy process for the evaluation of two existing options for containers’ transportation from
Beijing to St. Petersburg and to choose the best route.

The comparison of traditional sea and new railway ways for transportation of containers
made in this study allows considering a new option for the delivery of goods from Beijing to St.
Petersburg, called the Silk Road, and reveals possible benefits of it.

The main advantage of the Silk Road is a significant reduction in delivery time, which
under new conditions is about 12-14 days against 40-45 days by sea. At the same time, the load
capacity of a 40-foot container that can be taken by railway is higher than possible weight on
sea and is on average up to 28 tons (Uyanaev, 2015).

During the research, major indicators affecting the quality and speed of delivery were
identified and then used in analytic hierarchy process method (AHP) to determine the most
effective solution for the transport problem (Saaty, 1980). AHP is a decision support tool, which
can be used to solve complex decision problems. The multi-criteria approach allows making an
optimal decision simultaneously by several criteria. However, it is not always capable of solving
complex problem of economy effectively.

Table 1 presents a paired comparison of indicators made according to analytic hierarchy
process (Kabashkin and Lucina, 2015). The verification of matrix coordination indicates a good
consistency of the estimates used (C.R. = 0.06). Based on the obtained comparisons we received
weights of each criterion in integral estimate.

Table 1. Matrix of paired comparisons of indicators

Direct Fluctuations of | Estimated Possibilities for | Transportation risks
transportation | costs during the | time of custom clearance | (risk of delay, theft,
costs for 40'DC | year, average in | transportation, |(quantity of damages), probability
container, US | % days different (expert evaluation)
dollars possibilities)

Direct transportation

costs for 40'DC | 7 5 4 5

container,

US dollars

Fluctuations of costs

during the year, 1/7 1 1/6 1/7 12

average in %

Estimated time of 12 6 | ) 4

transportation, days

Possibilities for custom

clearance (quantity of 1/4 7 1/2 1 172

different possibilities)

Transportation risks

(risk of delay, theft,

damages), probability s 2 1/4 2 !

(expert evaluation)
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Each delivery option was assessed for five criteria in accordance with a 5-point scale (5 is
the best estimate, 1 — the worst).This evaluation allows calculating the integral index for railway

and sea-way to reveal the best way of delivery. The results of these assessments are presented in
Table 2.

Table 2. Estimation of transport alternatives

Sea-way Railway Priority vector
Direct transportation costs for 40'DC container,
US dollars 5 3 0.39
Fluctuations of costs during the year, average in % 1 4 0.04
Estimated time of transportation, days 1 3 0.27

Possibilities for custom clearance (quantity of
different possibilities) 3 3 0.19

Transportation risks (risk of delay, theft, damages),
probability (expert evaluation)

2 3 0.11

Thus, we obtained the following integral estimates: railway — 3.04, sea-way — 3.03.
Although, the Silk Road gets a better result, the differences between final integrated indicators
of delivery routes is not significant. Therefore, it should be noted that each particular case of
delivery should be considered based on the needs of the client, the features of the cargo and
several other factors.

The study showed that a multi-criteria approach and analytic hierarchy process help to
make necessary decisions in a changing business environment. The analysis of new variants of
transport communication between St. Petersburg and China revealed the prospect of using the
New Silk Road for the cargo transportation.
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In modern state of business companies try to monitor an evaluate the market closely in
order to understand their market share and possibilities.

If we are talking about companies connected to the water transportation, then we should
understand that rates for services are very different from company-to-company. Therefore a
common indicator which can be used to evaluate the market as such and the share of market is
the weight which is usually determined/ measured in metric tonnes on seaborne transport.

Usually companies which are connected to the seaborne transportations know the exact
terminals/ berths at which certain cargo is being loaded, thus they have information on where to
search the information. Terminals are not very keen on giving away any information connected
to their client's, therefore many web-tools have been designed which provide information on the
vessels names, locations, berthing times and characteristics of the terminals and vessels.
Unfortunately they don't provide the information which indicates the actual tonnage which has
been loaded onboard. The only available figure is the summer deadweight (House, 2005).But
this figure shows the maximal tonnage that can be loaded onboard and not the actual tonnage,
which depends on the stowage factor.

Based on the above mentioned, the goal was to develop a simple algorithm for calculation
of an exact amount of mineral fertilizers loaded onboard of any vessel.

First necessary step has been to gather data about the vessels which have been loaded at
RFT. For this purposes a web-based tool "vesseltracker.com" has been used, for the period
August, 2015 - December 2016 (Vesseltracker.com, 2015-2016). This tool allows seeing the
following necessary factors: names of vessels, dates of loading, destinations etc. Though it
doesn’t allow to see the exact tonnage loaded and the commercial details of the shipment.

Second step has been to gather data available about the actual tonnage which has been
actually loaded onboard of those vessels. These data has been available only through
performance of internationally accepted method of draft survey, by an independent surveyor
(UNECE, 1992; SGS Latvija Ltd., 2017).

Third step, has been connected to estimation of all the suspensions of loading (Wilson,
2008). Data on suspensions has also been collected by an independent surveyor.

Based on the above mentioned, the amount of mineral fertilizers loaded on to the vessel
can be easily calculated in the following sequence:

e calculation of the average actual time used for loading minus the time for suspension
of loading and de-ballasting operations (if any) (Imakita, 1978);

e calculation of the arithmetic average loading rate (Jacobs, 1994);

e multiplication of the average loading rate and the actual time of loading of a certain
vessel (Imakita, 1978).

As result, an algorithm has been acquired, which allows to calculate a more precise
amount of mineral fertilizers which has been actually loaded onboard of any vessel, which had
been berthed at a certain terminal. The algorithm has been tested on the data collected during
loading of vessels at RFT terminal, though it can be used on the data collected from the other
terminals as well.

86



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

References

1. House, D.J. (2005) Cargo Work For Maritime Operations: Seventh Edition, London,
Elsevier, pp. 3-6;

2. Imakita, J. (1978) A Techno-Economic Analysis of the Port Transport System,
Farnborough, Saxon House, 216 pages;

3. Jacobs, H.R. (1994) Mathematics: A Human Endeavor, 3" Edition, W.H. Freeman, 678
pages.

4. SGS Latvija Ltd. (2017) SGS Latvija- http://www.sgs.lv/ (16.03.2017);

5. UNECE (1992) Draught Survey Code - http://www.unece.org/?1id=16982 (27.01.2017);

6. Vesseltracker.com (08.2015-12.2016) Port of Riga -
http://www.vesseltracker.com/en/Port/RIGA/Dashboard.html (08.2015 - 12.2016);

7. Wilson, J.F. (2008) Carriage of good by sea, Harlow, Pearson Education Limited, pp. 72-
73.

87



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

PRACTICAL APPLICATION OF MODELS FOR DETERMINING
OPTIMAL ORDER SIZE

Anna Protasoval, Tatiana Khmeleva’

Higher School of Economics — Saint Petersburg
Kantemirovskaya str. 3, korp.1, lit. A, Saint Petersburg, 194100, Russia,
'Ph.: +7 921 973 21 36, prota-anya@yandex.ru
’Ph.: +7 953 149 29 29, tekhmeleva@gmail.com

Keywords: volume discounts, LUC, LTC, L4L, carrying costs, transport costs

The problem of the study lies in the irrelevance of existing models for the determination
of an optimal order size and number of deliveries under conditions close to reality.

The purpose of the survey is to examine the practical application of lot-sizing techniques
in MRP-systems and to propose a modified model for situations in which total carrying costs do
not depend on the quantity of materials stored in warehouse, transport costs per unit reflect the
degree of vehicle occupancy, and the purchase price per unit of material varies depending upon
order volume.

During the research several lot-sizing techniques, such as LUC, LTC and L4L, were
considered and shortcomings of each model were detected.

LUC (Least Unit Cost). This method allows determining the optimal order size and the
optimal number of deliveries without taking into consideration price of production unit.
Consequently, this technique is not applicable in the present situation when it is necessary to
consider a volume discount. Moreover, this model does not take into account the reduction of
carrying costs per unit while increasing the warehouse occupancy (Chase et al., 1998).
Therefore, modifying the traditional model of LUC, we consider the inverse relationship
between carrying cost per unit and quantity of materials in a warehouse. Calculating the order
size in traditional model, we receive the highest costs and sub-optimal quantity of deliveries.
Taking into account the reduction of holding costs per unit in accordance with growth in the
quantity of raw materials in warehouse, we get lower costs, while usage of the purchase price
and the price variation provides minimum costs.

LTC (Least Total Cost) determines the lot size by comparison of holding costs and order
costs for various deliveries and then selects the lot where these costs are approximately equal
(Chase et al., 1998). In this example, the smallest difference between carrying and order costs
will always be detected when the purchase is made only for one period. This approach cannot
minimize the cost under given circumstances.

LAL (Lot-for-Lot) is a technique which provides an exact match of scheduled orders to
net requirements of the period, determines the exact requirements for each week (none of the
product goes into subsequent periods), eliminates carrying costs (Chase et al., 1998). However,
this model does not take into account changes of the purchase price according to the amount of
the batch and features of transport costs, which get smaller when a higher degree of vehicle
occupancy occurs. Therefore, this model is not appropriate for the given situation.

Total expenses for the period when calculating optimal number of deliveries for various
models are presented in Table 1.

Table 1. Total expenses for the period and number of deliveries for different lot-sizing techniques

Technique Number of lots Total expenses for the whole period, rub.
LTC 8 3234400
L4L 8 3186400
LUC 3 3083100

LUC considering the reduction of carrying
cost per unit

2 3074300
2 2959600

LUC considering the reduction of price
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Thus, after analysis of existing models determining the optimal size and number of
deliveries, it can be concluded that the techniques are not efficient under conditions close to
reality. For example, for small businesses carrying cost always consists of a fixed amount of
premises rent and transport costs per unit always depends on the degree of vehicle occupancy.
Consequently, there is a room for the development of new models.

References

1. Chase, R.B., Aquilano, N.J. and Jacobs, F.R. (1998) Production and Operations
Management. Manufacturing and Service. Irwin/McGraw-Hill, p. 711 — 716.

89



RESEARCH and TECHNOLOGY — STEP into the FUTURE 2017, Vol. 12, No. 1

CARRIER SELECTION BASED ON THE ANALYTIC
HIERARCHY PROCESS AND THE PRINCIPLES OF SUPPLY
CHAIN MANAGEMENT

Svetlana Ptukhova

National Research University Higher School of Economics (HSE)
St. Petersburg, Russia
Ph.: 89658734918, e-mail: jdano-jim@yandex.ru

Keywords: Analytic Hierarchy Process (AHP), Supply Chain Management (SCM)

The purpose of this article to demonstrate how to use the analytic hierarchy process
T. Saaty for decision-making selection of the optimal carrier in comparison with the approach of
J. Wisner. To improve the approach of Wisner, add criteria and carrier. Tasks - based on the
same source data, which are tangible, to perform comparative calculations by the method of
Analytic Hierarchy Process and J. Wisner; perform analysis of the obtained results.

Let us compare two approaches in the problems of choice under tangible criteria:
Analytic Hierarchy Process (AHP) (Saaty, 2015; 1980; 1986) and the principle of supply chain
management (Wisner et al., 2012).

Considered the special case when all the parameters are clearly defined. Therefore, in this
situation, we believe that the method J. Wisner gives a more correct result than T. Saaty.

It is time we considered the information from the three carriers given in Table 1.

Table 1. Information on Carriers

UNIT PRICE Carrier 1 Carrier2 Carrier 3
1 to 999 units/order, $ 200 205 198
1000 to 2999 units/order, $ 195 190 192
3000 + units/order, $ 190 185 190
Tooling Cost, § 12000 10000 15000
Terms 2/10 net 30 1/15 net 20 1/10 net 30
Distance, miles 120 100 150
Supplier Quality Rating (defects) 2,00 % 1,00 % 2,00 %
Supplier Delivery Rating (late delivery) 1,00 % 1,00 % 2,00 %

The carriage calculation is based on the approach suggested in the J.D. Wisner’s work
(Wisner et al., 2012). The results of the calculations are shown in Table 2 below.

Table 2. Carriage Calculation

Description Carrier / Carrier 2 Carrier 3

Total cost 49848200 48470000 52178200

The fundamentally different approach is based on the Analytic Hierarchy Process (AHP),
worked out by the American mathematician Thomas L. Saaty (2015). AHP allows defining a
complex decision-making problem in the form of a hierarchy, comparing and evaluating the
quantitative assessment of alternative solutions.

For the purpose of the study considered the following criteria:

1 - Total engine cost
2 - Cash discount
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3 - Tooling cost

4 - Transportation cost
5 - Ordering cost

6 - Carrying cost

7 - Quality cost

8 - Delivery rating

The work was done the calculation of the matrix of paired comparisons and the
calculation of weighting factors (priorities): eigenvalue of matrix Amax=10,52; the consistency
index CI=0,36, consistency ratio CR=0,56.

In Table 3 below there are shown the aggregate results of the selection by AHP, the first
carrier is the priority one.

Table 3. Aggregate Results of the Selection by AHP

Criterion 1 2 3 4 5 6 7 8 . .
Totalestimation,
0,28 027 | 018 | 0,10 0,07 | 0,06 | 0,03 | 0,02 w Priority
Carrier 1 0,199 | 0,18 | 0,12 | 0,05 0,05 | 004 | 0,76 | 0,01 | 1,41 1
Carrier 2 0,059 | 0,07 | 0,04 | 0,04 0,02 | 001 |0 0,01 | 0,25 2
Carrier 3 0,079 | 0,02 ]| 0,02 | 0,01 0,01 0 0 0 0,14 3

The results of calculations pointed out, that on the basis of the equal source data there
could be received the controversial outcomes (AHP - Carrier 1, Wisner — Carrier 2).

Analysis of the results assumes to come to the following conclusion: developing the
approach of Wisner, you can see what an effective tool it is.

It seems that the use of the Saaty method can lead to incorrect estimates and bias
estimates for tangible criteria.

Once again, | want to emphasize that considered the special case where all parameters are
clearly quantified. Therefore, in this situation, we believe that the method of J. Wisner gives a
more correct result than T. Saaty.
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Now the available vehicles provide threat for ecology and safety of the person. It is
necessary to begin to use more pollution-free and practical means of transport. Use of SkyWay
technologies in freight and passenger traffic is an innovative and effective remedy in fight for
ecological state of environment and providing high-quality transport services.

Goal, after carrying out research work, is definition of effectiveness, relevance and
possibility of introduction of SkyWay technologies in everyday life of the city, transport
passenger and cargo systems.

SkyWay technologies offer innovative technologies in the field of creation of transport
systems of the second level for passenger and freight transportation.

Studying of this technology provides options of use SkyWay in the territory of the
Republic of Latvia in several options.

During the researches, technical materials of SkyWay technology were studied.
Discussions with representatives of SkyWay in the territory of the Republic of Latvia are led.
Several options of use of the SkyWay system in the territory of Riga and Latvia in general,
including future multimodal Rail Baltica terminal in Salaspils (Rail Baltica info, 2014). And
future multimodal Cargo Centre Jelgava terminal, in Jelgava are considered. In addition, the
option of expansion of opportunities of the cargo port of Ventspils by construction of the
loading-unloading terminal in the sea, for unloading and loading of the larger courts not capable
to come into the port of Ventspils because of its restrictions was considered. In this research of
SkyWay technology were the key link bringing freight to port or on the vessel.

As key indexes the distance from an unloading point to a loading point, for calculation of
a distance in kilometres and cost of construction of the SkyWay system, and geographical
opportunities of laying of a route and a type of the freights provided to transportation was used.

At expansion of opportunities of the Ventspils port, the analysis of opportunities of
receipt of new goods, their needs and a possibility of realization and expansion of the port and
its structure, for realization of larger volume of goods is also carried out.

In addition, SkyWay has characteristic technological EkoTechnoPark, park in which
works with technological systems and in plans of the author of work are carried out, during the
research to visit this park for obtaining more precise results of opportunities of these
technologies.

Evaluation criteria are indicators of ecological compatibility, capital costs, operating costs
and transport accident rate. Transport technologies of string transport SkyWay prevail in the
above-stated indicators.

On capital costs of SkyWay technology the construction cost is equal to 3 million $/km.
While capital expenditure for construction of a rail transport it is equal to 6 million $/km. Motor
transport, the monorail road and shanghai maglev trains are from 300% to 1600% more
expensive (Global Transport Investments, 2016). Environmental pollution by railway transport
exceeds pollution by SkyWay technologies for 250%. On average, a rail transport releases more
than 500 thousand tons/year of hazardous substances into the atmosphere (Teryoshina et al.,
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2006). In turn, SkyWay technologies reduce the level of emission of pollution in the atmosphere
to 143 thousand t. /year for one stationary source.

Operating costs in comparison with the railroad there will be less than 150%. In
comparison of other transport modes with SkyWay, costs will be much higher. Accident rate of
SkyWay technology is on average lower than accident rate of a rail transport for 300%.
Introduction of this technology in transport system is the idea, very urgent and possible to
realization. Prospects of this research can be extremely demanded in implementation of scale
cargo projects and in projects on changes of city transport systems for improvement of a
transport situation in the large cities.

The given materials reflect the task of the research,
supervised by Dr.sc.ing. G. Gromovs
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BecimmoTHpIe JneTatenbHBIe ammapathl (cokpaménHo — BIIJIA) mpencraBisior coboi
Pa3HOBUAHOCTH JIETATENbHBIX allapaToB, YIpaBlIeHHEe KOTOPBIMUA MPOU3BOAUTCS OMEpaTOpaMu
C 3eMIM AucTaHIUOHHO. Ilo Mepe pa3BUTHS COBPEMEHHBIX TEXHOJOTHH, MO3BOJAIOLINX
yAEIIEBUTHh MPOU3BOACTBO, @ TAKXKE CHAENIaTh 3TH JeTaTelbHbIC anmapaTsl 0osiee MPOCTHIMUA U
ynoOHbIMU B yripasieHnd, BITJIA HaxonsaT Bce Oonblliee MpUMEHEHUE B IPAXKIAHCKUX cepax.

Ilenpto  maHHOTO  HMCCIENOBaHMS — SIBISETCA AHAJINW3 BO3MOXKHOCTM M OLIEHKA
3¢ PEKTUBHOCTH MPAaBOBOrO MPUMEHEHUS IpoHA AJsl oOecredeHusi 0e30MacHOCTH JOPOKHOTO
IBIDKEHUs B JIaTBMM M BHECCHME IIPEIJIOKCHHUN IO YCOBEPILIEHCTBOBAHHIO IPAaBOBOI 0as3bl.
g nocTiKeHus TOCTaBICHHOM 1eIu aBTOpaMu ObLTH OIpEIeNIeHbI CelyIoIINe 3aauu:

® paccMOTpeTh (PaKTUYECKYIO CUTYaIHIO B JOPOKHOM JBHKCHUHY;

® TPOAHAIM3UPOBATH HALIMOHAJIBHBIE HOPMATHBHBIE AKTHI;

e pa3paboTaTh COOTBETCTBYIOIIME PEKOMEHIALMH MO BHECCHHIO TPEIJIOKEHHN B

HOPMaTHBHBIE aKThI.

AKTyanbHOCTh TE€MBl HCCIEIOBAHMS ONpENesieTcsd TeM, YTO 0e30IacHOCTh JOPOXKHOTO
JIBUKEHHS Ha COBPEMEHHOM JTale pa3BUTHS aBTOTPAHCIOPTAa CTajla ToOCyAapCTBEHHOM
npoOiemoii. Hambonpmieid mpobnemMoil Ha JaTBUHCKUX AOpOrax SABJISETCS HHU3Kas oO0Imas
KyJlbTypa BOXIEHUS, HEAOCTATOYHBIM KOHTPOIb M MaJO€ YUCIIO MOJUIEHCKHX Ha IOpOrax.
beszaBapuiiHoe NBIKEHHE Ha JOpOrax CO3JAl0T HE TOJIBKO 00OpYyNOBaHHBIE COBPEMEHHBIMU
YCTPOMCTBaMHU O€30MaCHOCTH aBTOMALIMHBI M OTBETCTBEHHBIE OMBITHBIE IIO(PEpPHl — €ro
¢opmupyroT Bce ywacTHUKH IBWkeHHs. B 90% cmywaeB npuumnoit ATII cranoBurcs
HIOBEICHUE YEJIOBEKAa — 9TO MOXKET OBbITh HEJOCTATOK 3HAHWH WM HAaBBIKOB, HEBHUMATEIbHOCTh
WIN HENpaBWIbHAs OLleHKa cuTyauuu. lIpegoTBpaieHne TOpOKHBIX MPOUCIIECTBUI SBISETCS
KOMIUICKCHOM 3ajavedd, TpeOyromeidl COBMECTHBIX YCHIMM MHMHHUCTEPCTBA COOOIICHHH,
pa3NUYHBIX BEIOMCTB U APYTUX FOCYIapCTBEHHBIX OPTaHOB.

Kak moka3plBaeT CTaTHCTHKA, OCHOBHBIMH (aKTOpaMH pHCKa Ha aBTOMOOMIIBHBIX
Jloporax SIBJISIFOTCS:

® 0COOGHHOCTH MPOEKTUPOBAHUS aBTOMOOMJIBHBIX AOPOT C YYETOM KIMMATHYECKHUX

YCIJIOBHIA;

e oTcyTcTBUE 3P (PEKTUBHOIO PETYIMPOBAHMS CO CTOPOHBI JOPOKHOM MMOTULINY;

e HapylIEHHE CKOPOCTHOIO PeKUMa, BOXKJICHUE B HETPE3BOM BUJIE;

®  HEHCIOJIb30BaHUE PEMHEH 0e30I1aCHOCTH, IUIEMOB, B IPOLIECCE BOXKICHHUS.

B JlaTBuM 3aKoHOIATEIbHOE DErylHMpOBaHME OCECIMIOTHBIX JIETATENbHBIX AamiapaToB
pernamentupyercs [lpaBunamu Kabunera munuctpos JlaTBuiickoii PecmyOnuku — mopsiook
BBITIOJTHEHUS TIOJIETOB OECHMJIOTHBIMH BO3AYIIHBIMH CyJaMH W JICTaTEJbHBIMHU allllapaTaMu
MHOT'0 BUJa, HE KBATM(PULIUPYEMbIMH KaK BO3LyLIHBIE Cy/a.

C moMmompl0 OECHMIOTHBIX JIETATENbHBIX aIllapaToB CO BCTPOCHHBIMH (OTO H
BUICOKaMepaMu, MOKHO pacro3HaTh U 3aMKCHPOBATh PETUCTPALIMOHHBIE 3HAKH HapyLIUTENeH
¢ Tepemadeld Bcel HEoOXOmuMOW WHGOPMAIMHM IOPOXKHOW TIOMUITMU. beciIoTHRIN
JIeTaTeNbHBIN anmapaT MpOoCT B YNPaBICHUH, CTOUT JEIIEBIE CTAllMOHAPHBIX Kamep M MOXKET
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MPUMEHSATHCS KaK B THEBHBIX, TAK U B HOUHBIX ycloBUsAX. DakTHUeckoe MPUMEHEHUE JPOHOB
Haj  apTojoporaMyd OyAeT 3HAYUTENBHO JUCHUIUIMHUPOBATH  BOAWUTENCH. ABTOpHI
MpEANoIaraloT, 4YTO aKTUBHOE NPUMEHEHHWE JPOHOB B JIOPOKHOM JBWKEHHH U
COOTBETCTBYIOILIUE HOPMBI B 3aKOHOJAaTeiabCcTBE JIaTBUM 3HAUUTEIBHO MPEAOTBPATAT
HapymeHus [IpaBuit TOpOKHOTO IBUKEHUS.
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KiroueBble coBa: JIOTUCTHKA TPESANPHATHSA, CKIaTUpOBaHUE, pedepeHTHAas MOCb, BHJbI 3alacos,
ABC ananu3, XYZ aHnanu3

B ycnoBusx coBpeMeHHOH JIeHCTBUTENILHOCTH — KPU3UCHAS CUTyallus B MUpE, CHIDKEHUE
CIIpoca Ha YCIYTH B TOBAapHI — LIEI€CO00Pa3HO He TOIBKO BBIOPATh KAYECTBEHHYIO OTCTPOWKY OT
NPSIMBIX U KOCBEHHBIX KOHKYPEHTOB, HO OPraHHM30BaTh MEHEIKMEHT JIOTMCTUYECKUX
npoueccoB. [locneanuii, B CBOIO ouepenb, MO3BOJIUT CHU3UTH 3aTPaThl, ONTUMHU3UPYET BHELTHNE
Y BHYTpEHHHE OTHOIIEHUS OPraHM3alliH, TO3BOJIUT MPEIIPUATHIO BRIUTH Ha HOBBIN yPOBEHH B
pamMKax peIHKa TpaHCHOPTHRIX ycryT (amxuHckuit, 1999).

Ilenpr0 MarucTepcKOTO HCCICIAOBAaHUS SBISAETCS Pa3pabOTKa MPEIJIOKCHHN 110
MOBBITIICHNIO 3()(hEKTUBHOCTH JIOTHCTUKY NIPEIIPUATHS C IPUMEHEHHEM pe)epeHTHOM MOJICIIH.

[IpemmeToM wccreOBaHUS SBISIFOTCS METONBI  ONEHKHM (DUHAHCOBOTO COCTOSHUS
JIOTHCTHKH Ha NpeAnpusiTiid. OOBEKT HUCCIENIOBAHUS SBISETCS ACATEIBHOCTD JIOTHCTUYECKOTO
neHTpa Ha npumepe komnanuu SIA “LTK Aibe”.

JocTmkeHrne MOCTaBIEHHONW e MarruCTePCKOTO WCCIENOBAaHMS PEIIaeTcss IyTeM
BBITTOJTHEHUS! CIIETYFOIIINX 3a/1a4:

HccnenoBanue TOrUCTUYECKOTO TIpoliecca Ha mpennpusatuu (AHUKUH U 1p., 2006);
HUccnenosanne pedepentroit mogenun SCOR (APICS for Business, 2016);
HccnenoBanme opranuzamnuu padotsl mpeanpustast SIA “LTK Aibe”;

PaspaboTka mpeIOKEHHMH MO  TMOBBIMICHUIO  A(PQPEKTUBHOCTU  JIOTHCTUKU
npennpuarus SIA “ LTK Aibe ™.

[Ipumenenue pedepeHTHBIX MOJENe B ILEMmsIX MOCTAaBOK, a TaK )K€, IPUMEHEHHWe s
aHaJIM3a MPEANPUITUS JAIOT BO3MOKHOCTh HE TOJBKO YJIYUIIUTh MPOIECCHI IPEIIPUATHS, HO U
YMEHBIIUTh 3aTPAThl, YTO MO3BOJUT MPHUBIICYH JOMOJHUTEIBHBIX KIUCHTOB, C IIOMOIIBIO YETKO
OpraHHM30BaHHOW pa0OTHI, HAa KaXIOM CTaAWH MEpPeBO3KH Tpy30B. l[IpumeHeHne Moaenu
OCHOBAaHO TJIaBHBIM 00pa3oM Ha H3YYEHHUH CTPATeTHH KOMITAHWH, IPOU3BOAUTEIHLHOCTH,
TEKYIIUX TPOIECCOB, a TaK € MPaBWILHOCTh HWCHOJb30BaHHS pecypcoB. Jlns kaxmoit
KaTeropuy TIoKaszaTeleld TMpEeAnpHATHS NpPUMEHSeTCS CTaHIapT, C IOMOMIBID KOTOPOTO
MIPOBOJMTCSL OIIEHKA M pPa3pabaThIBAIOTCS MEPONPHUATHS MO TOBBIMIEHHIO 3((HEeKTHBHOCTH
JIOTUCTUKH TIPEIIPUATHS.

B pesynbrare pa3paboTaHHBIX Mep W TMPEIOKEHUH COBEPIICHCTBOBAHHS YIIPABICHUS
MpOIleCCaMU CKJIaTUPOBAaHUS MOXKHO CYIIECTBEHHO COKPaTHTh (OpHeHTHpoBoYHO a0 20%)
BpeMsl OTTPY3KH TOBapa W TEM CaMbIM IMOBBICUTH 3(()EKTUBHOCTH JIOTHUCTUKU. B yClIoBHsIX
Ou3Heca BBEDKMBAeT CWIBHBIN KiMeHT. [IpemiokeHHas aBTOPOM MOJENb paccuuMTaHa U
nokazaHa. U B Hamm THU SBJSIETCSA aKTyallbHOW B TPaHCIIOPTHOH cepe.

BrIBOIIBI M peKOMEH AN, CIETaHHBIE aBTOPOM Ha OCHOBE PE3YJIbTATOB MaruCTepCKOTro
UCCIICZIOBaHUS, MOTYT OBITh TIIOJIG3HBI COOCTBEHHHKAM W PYKOBOJHUTEISM JIOTUCTHYECKUX
HEHTPOB JUTsI IPUHSTHS YPHEKTUBHBIX YIIPABIEHISCKUX PEIICHUH.

ANANENEN

IIpedcmagnennuiii mamepuan ompasjcaem
ucciedosanue, KOmopoe npogoOUmcsi
noo pykosoocmeom Dr.sc.ing. . Ilemyxosa
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s skoHOMHYeckoro pocta PecniyOnuku Y30ekuctaH U pa3BUTHS €€ CONMAIbHON CPe/Ibl
BaXHBIM SBIISIETCS yBENIMYEHHE 00BbEMaA TOPTOBIHM M Tpy30000pOTa B BOCTOYHOM U 3aragHOM
HanpasieHusx. OmHOW W3 mpoOsieM B 3TOH 00JacTH ABNSETCS 3HAYUTENbHAs YIOalEHHOCTh
PEruoHa OT MUPOBBIX TOBAPHBIX PHIHKOB, T.H. «3KOHOMHUYECKOE PACCTOSHUE).

«OKOHOMHYECKOE PACCTOSTHHE» MOYKHO 3HAUNUTENBHO COKPATHTH HE TOJIBKO MTOCPEACTBOM
yIydIeHust (pU3n4ecKoro COCTOSHUS HH(PPACTPYKTYpHl, HO M 4epe3 YMPOIIEHHE IMPOLEayp
TpaH3UTa M TaMOXXEHHOH OYHMCTKH, OTKPBITOTO M CBOOOJHOIO JOCTyHna K HCTOYHHKAM
nH(OPMAIINH, a TAK)KE UCKOPEHEHHS HeOPHUIIHATHHBIX IIIaTekKEH.

CormacHo omy6nukoBaHHOMy O030py Accolmanuy MO Pa3BUTHUIO OM3HEC JIOTHUCTHKU O
COCTOSIHMM TPAHCIIOPTHOH JOTHCTHKH B Y30ekuctane (O030p COCTOSHHS TPaHCIOPTHON
noructuku B Y30ekucrane, 2012), mist crpan CpenHea3naTCcKoro pernoHa OOJbIIoe 3HAYCHUE
MpHOOpETaeT BOMPOC COMACHCTBHS Pa3BUTHIO TPAH3UTHBIX MapIIPyTOB, T.e. 3amada CTaTh
TOPTOBBIM, TPAHCIOPTHBIM M 3KOHOMHYECKHM MOCTOM, coeAuHsomuM Anonuto, Kutail u
crpanbl Oro-Boctounoit Aszum ¢ Poccueilt u ctpanamu EBpomnelickoro Coro3a, a Takxke
obecrieueHne 3TUX MapIIPyTOB COBPEMEHHON TPAaHCIIOPTHON MH(PPACTPYKTYPOH, BKITFOUAIOIISH
pa3BuTHe MH(POPMAIIMOHHON, TOPrOBOH M CKJIAJCKOW JIOTUCTHKU. Hapsiiy ¢ 3TuM, OIHUM u3
MIPUOPUTETHBIX BOMPOCOB rocynapcTs lleHTpanbHOW A3UM CTaHOBUTCS CO3JAHHE CHCTEMBI
TOPTOBOM M TPAHCIIOPTHOM JIOTUCTHKH, BXOXKJIEHHE B TII00AIBHYIO CHCTEMY IIETIOYKH TTOCTaBOK,
COJICHICTBHE CO3J]aHMIO M PA3BUTHIO PETHOHAJIBHOM TPAaHCHOPTHON HMHQPPACTPYKTYpHl U
TOPTOBIIH.

OOBEKTOM HACTOAIIETO WCCIENOBAHUS SBISIETCS JIOTUCTHYECKas WHQPPACTPyKTypa
Y36exucrana.

[IpenmeTr wuccrnenoBaHus — BIUSHHE INpeJlaraéMbIX HMHHOBAIMM B OpPraHM3alMI0 U
HHQOpMAIIIOHHOE 00ecTeYyeHre IOTHCTUIECKUX MPOLEeCCOB Ha UX 3PPEKTUBHOCTD.

Henp nccnenoBaHus — pacCMOTPETh KOHKPETHBIE MHHOBALIMOHHBIE IIPOEKTHI U OLIEHUTH
WX BIIUSHHE Ha TTapaMeTPhl JOTUCTHYECKUX MTPOIECCOB.

Jng nocTuKeHns NOCTaBICHHOM LM PeIaoTCs CAeAYIOLINe 3a/1aun:

» Usyuenue MHGPACTPYKTYPHI M COLUATIBHOM Cpe/ibl TPAHCTIOPTHOM OTPACITH
V30ekucrana u JlaTeuu;
XapakTepuCTHKa TEKYIIETO COCTOSTHUS U TEHIEHINI IPpy30II0TOKOB MEXIY
JlatBueil u Y30eKucTaHoM;
AHanu3 NepcreKTUBHBIX [NIAHOB PAa3BUTHUS JOTUCTUKU L{eHTpanbHOa31aTCKOro
peruona;
N3zyuenwue omnpita GOpMUPOBAHUS U Pa3BUTHUS TPAHCIOPTHBIX MOTOKOB MEKAY
VY36ekuctanom u [laibHEBOCTOYHBIM PETHOHOM;
N3yueHre BO3MOXKHOCTEHN BHEIPEHNSI MHHOBALIMI B MH(POPMALIMOHHOM
o0ecrie4eHnH TPaHCTIOPTHON OTpaciu Y30eKucTaHa;
PaspaboTka npeanoxxeHuil Mo HHHOBAIIMOHHOMY Pa3BHUTHIO JOTHCTUYECKON U
TpaHCTIOPTHOW HHPPACTPYKTYPHI Y30EKHUCTaHA;

vV VvV V VvV V
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» AHanu3 ¥ IPOTHO3MPOBAHUE BIMSHHS HHHOBAIMI B TPAHCIIOPTHOM OTPACIIH
Y30ekucTaHa Ha mapaMeTpsl rpy3000oporta ¢ JlaTBueii;

» AHanu3 ¥ NPOrHO3MPOBAHUE BIUSHUS HHHOBALIMII HA COLMATBHYIO CpeIy
Ou3Hec-cpely B TPaHCIIOPTHOU OTpacin Y30eKHCTaHa.

Pesynbrar mNpOBEAEHHOTO WCCIENOBAHUS TOKaXeT 3()(EKTHBHOCTH NpeIaraeMbIxX
I/IHHOBa]_[I/Iﬁ B JIOTUCTHYCCKHUE IIPOLICCCHI. Hpe):[naraeMLIe HWHHOBAaluu B I/IH(i)OpMaHI/IOHHOM
00eCHeYeHNH JOJDKHBI TOBBICUTH TPAHCHAPEHTHOCTh HWH()OPMALMOHHBIX MOTOKOB, YTO
YIPOIAeT IpoLecc IOKyMEHTOOOOpOTa, COKpamlaeTcs BpeMs IPOBEACHUS TAMOXXCHHBIX H
TPaH3UTHBIX MPOLENYP, JOCTHIAETCs CHIDKCHHE IIEHBI IMEePEeBO30K JI0 KOHKYPEHTOCIIOCOOHOTO
YPOBHS C COCETHUMH CTPaHaAMH.

TIpedcmasnennvlii mamepuan ompasicaem
X00 UCCe008aHUsl, KOMOPOe NPOSOOUMCSL
noo pykosodcmeom Dr.sc.ing. I'. Ymexuna
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I'moGanu3anus MpUBOINT K YATUHEHHUIO TOPTOBBIX MyTEH, a 3TO B CBOKO O4Yepeib, TpeOyeT
HOBBIX DEIIEHHHA, KOTOpble CBs3aHbl ¢ Oonee 3(()EKTHBHBIM HCIOIB30BAHUEM DPa3NIHBIX
BUJIOB TPAHCIIOPTA.

CucremMa HHTEPMOAATBHON TPAHCIIOPTUPOBKH 0a3uUpyeTCs Ha y3JaX — TOYKAaX CTHIKOBKH
Pa3HbIX BHUJOB TpPAaHCHOPTAa, YYACTBYIOIIUX B TPAHCIOPTHO — JIOTUCTUYECKHUX IIOTOKAX,
3JIEeMEHTaX CHUCTeMbl HWHQPACTPYKTyphl: TJaBHBIM 0Opa3soM MarucTpPaJbHBIX JIMHUAX
KeJE3HOAOPOKHOTO TPAHCIIOPTa, aBTOMOOMIIBHBIX MarCTPalbHBIX TOPOTax.

[lonsiTe WHTEPMONATBHOCTH TPEACTABISAET COOOH WHTETPUPOBAHHOE HCIIOJIb30BaHUE
pa3jIMYHBIX BHJOB TPAaHCIOPTA B OJHOM TPAHCHOPTHOM CHCTEME, KOTOPBIA IIO3BOJISIET
UCIIOJIb30BaTh HA HHTETPUPOBAHHOM OCHOBE MHUHUMYM JBa BHJAA TpaHCIOpTa s
OCYILECTBJICHHUS MEPEBO30K MO TEXHOJIOTHHU «OT ABEPH IO ABEPU» B paMKax TPAHCIOPTHOU
LEMOYKH.

HNHTepMonanbHbIil TEPMUHAI — 3TO MYHKT, CBS3BIBAIOIINI HECKOJIBKO BHIOB TPAHCIIOPTA
Y TIO3BOJISIOIINHI OCYLIECTBIATE KOMOMHUPOBaHHBIE TPAHCTIOPTUPOBKH C MEHBLIMMH 3aTpaTaMu
BpEMEHH 3a cYeT OBICTPOTO IMepexojJa C OJHOTO BHAA TpaHCIOpPTa HA APYroH, W,
MIPEICTABISAIONNI cO00 crenuaabHO 000OpyNIOBAaHHOE MECTO S Meperpy3kd M XpaHEeHHs
HUHTEPMOJIATBHBIX TPAHCIIOPTHBIX SIUHUII.

[Ipu mporecce co3gaHus WHTEPMOIATBHOTO TPY30BOTO TEPMHHANIA OOJNBIIOE 3HAUYCHUE
UMCIOT  aCHeKThl: (UHAHCOBHIN, WHOOPMAIIMOHHBIN, OpPraHW3aTOPCKUH, TEXHOJIOTHS
ynpasieHus. BaKHO MOHATH ¥ MPABUIBHO OLICHUTH (haKTOPBI, KOTOPHIC OKA3bIBAIOT BIIUSHUE HA
WHTEPMOJIaJIbHBIE TIPOLIECCHI W CHIOCOOCTBYIOT TOBBIIIEHUIO d(PPEKTUBHOCTH (HYHKIIMOHUPOBAHUS
rPy30BOr0 TEPMUHAA.

OaHuMH U3 OCHOBHBIX (DaKTOPOB, BIHUAIONIMX Ha 3((EKTHBHYIO pabOTy TIPy30BOTO
TepPMUHANA, SBISIOTCS YPOBHU MEXAaHU3AIMH U BHEIPEHNE HHHOBAIIMOHHBIX TEXHOJIOTUH.

[lox moHsATHEM MexaHW3alWK MOHUMAIOT BBIINOJHEHUE TEXHOJOTHYECKUX IMPOLIECCOB U
pabounx omepanuii MalIMHAMH C IPUMEHEHHEM MEXaHHYECKHUX M AJIEKTPUYECKUX HUCTOUYHUKOB
SHEPTHH.

B pabore paccmarpuBaroTCS TPHHIUIBI WHTEPMOJAILHOCTH H OCOOEHHOCTH TPHU
MPOEKTUPOBAHNN UHTEPMOAAIBHOIO TEpMUHAA. PaccMaTpuBaroTCs MPOLECChl, IPOUCXOASILINE
Ha WHTEPMOJAIBHBIX TPY30BBIX TEpPMUHATaX H (aKTOPBI, KOTOpPbIE YYHUTBHIBAIOTCS MPH
MPOEKTUPOBAHUMU.

Lenbto nccnenoBanus SIBISIETCS aHANMN3 (PaKTOPOB, OKA3BIBAIONINX 3HAYUTENEHOE BIMSHIC
Ha 3 PEKTUBHOCTH pabOTHl HHTEPMOIAILHOTO IPy30BOTO TepMUHANA. J{JIsl JOCTHXKEHNUST JTaHHOH
LIeJIM TIOCTABJIEHBI CIEeNYIOIINE 3ajauu:

®  aHaAJHU3 JUTEPATYPHBIX UCTOUYHUKOB, B KOTOPHIX PACCMATPUBACTCS BIUSHUE YPOBHEH
MEXaHU3alU1 Ha UHTEPMOJAIbHbIE TPOLIECCHI;

e 0030p ypOBHEH MEXaHN3AINH;

® (03HAKOMJICHME C  CYLIECTBYIOIIMMH  METOJaMH  pacyeTra  IOoKa3aTeseu
3¢ (HEeKTUBHOCTH;
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e pacuer nokasarenei 3¢ (heKTUBHOCTH pabOTHI IPy30BOTO TEPMHUHATIA,
e BBIBOJBI U PEKOMEHIALMHU ISl CO3MAHMS ONTHMAIBHOW MOJIEIN WHTEPMOAAIBHOTO
IPy30BOr0 TEPMHHAIA.

OcHOBHasE 4acTh TEOPETHUYECKOH pabOTHl TOCBsIIEHa 0030py (aKTopoB, KOTOpPHIC
BJIMSAIOT Ha MPOLECCHl B MHTEPMOJANBHBIX TEpPMUHAlaX, METOJaM OLIEHKM HX BIUSHHUS Ha
3 PEeKTUBHOCTL pabOThl TEPMUHAIBHBIX KOMILJIEKCOB WJIM OW3HEC MPOLECCOB, U NPUHITHE
pEeLIeHUH TP CO3IaHUK TEPMHHAIA.

[MonmydyeHHBble pe3ynbTaThl HWCCICHOBAHUS B  OINPEICICHHOW CTENEHHW JIOTOJHST
PEeKOMEHIAIMK 1O BbIOOPY HEOOXOOMMOTO YPOBHS MEXaHU3allMd TEepMHHANAa MpH
OTpaHMUYCHHUAX Ha (PMHAHCOBBIE PECYpPCHI U 33JaHHON B OIpPEICICHHOM HMHTEpBaje MPOESKTHON
MOIIHOCTH HHTEPMOJABHOTO TPYy30BOTO TEPMHUHATIA.

IIpeocmasnennvlii mamepuan ompasicaem
uccneoosanue, KOMopoe NPoBOOUMcs
noo pyxosoocmeom Dr.sc.ing. I". I pomosa

Jlutepartypa

1. Tycakos, B.I'. u ap. (2008) IIpodosorbcmeennas 6€30nacHOCMb. MePMUHbL U NOHAMUSL:
oHYUuKI0ONneOuyeckull cnpasounux. bemopycckas Hayka, MuHck. 535 c.

2. JleBkuwn, I'.I'., KypmakoBa, H.b., /[3to6una, K.O. (2016) Ocrosbr nocucmuxu: xoncnexm
nexyui. Direct Media, MockBa — bepnun. 248 c.

3. Ulep6anun, I0.A. (2007) Ocnogwt r0cucmuru. Mocksa: FOuutu-/lana. 320 c.

101



RESEARCH and TECHNOLOGY -
STEP into the FUTURE

ISSN 1691-2853 & ISSN 1691-2861 (on line)

EDITORIAL BOARD:

Prof. Igor Kabashkin (Editor-in-Chief), Transport & Telecommunication Institute, Latvia
Prof. Irina Yatskiv (Issue Editor), Transport & Telecommunication Institute, Latvia
Assoc. Prof. Darius Bazaras, Vilnius Gediminas Technical University, Lithuania

Dr. Zohar Laslo, Sami Shamoon College of Engineering, Israel

Dr. Enno Lend, College of Engineering, Estonia

Prof. Andrzej Niewczas, Lublin University of Technology, Poland

Prof. Lauri Ojala, Turku School of Economics, Finland

Prof. Irina Kuzmina-Merlino, Transport & Telecommunication Institute, Latvia

Prof. Alexander Stetuha, Transport & Telecommunication Institute, Latvia

Prof. Alexander Grakovski, Transport & Telecommunication Institute, Latvia

Editor:

Irina Mihnevich, Transport & Telecommunication Institute, Latvia

Supporting Organization:

Latvian Transport Development and Education Association
Latvian Operations Research Society

THE JOURNAL IS DESIGNED FOR PUBLISHING PAPERS

CONCERNING THE FOLLOWING FIELDS OF RESEARCH:
e mathematical and computer modelling

mathematical methods in natural and engineering sciences

computer sciences

aviation and aerospace technologies

electronics and telecommunication

telematics and information technologies

transport and logistics

economics and management

social sciences

Articles and review are presented in the journal in English, Russian and Latvian (at the option of authors).
This volume is published without publisher editing.

EDITORIAL CORRESPONDENCE

Transporta un sakaru institiits (Transport and Telecommunication Institute)
Lomonosov 1, LV-1019, Riga, Latvia. Phone: (+371)67100594. Fax: (+371)67100535
E-mail: junior@tsi.lv, http:// www.tsi.lv

RESEARCH and TECHNOLOGY - STEP into the FUTURE, 2017, Vol. 12, No 1
ISSN 1691-2853, ISSN 1691-2861 (on-line: www.tsi.lv)

The journal of Transport and Telecommunication Institute (Riga, Latvia)
The journal is being published since 2006

Copyright © Transport and Telecommunication Institute, 2017



