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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.



bBacpengakrtoph
3. . 1., mpodeccop, KP ¥FA akagemuri

HN.K. BeiicembeToB

bac penakTopbIHEIH OpBIHOACApHI

Koaraes I'.2K. pod., reon.-MuH. . JOKTOPHI

Pengaxunus axkachl:

AbakanoB T./. mpod. (Kazakcran)

Abumesa 3.C. npod., akagemuk (Kazaxkcran)
AbcaabixoB B.H. npod., kopp.-mymreci (Kazakcran)
Ara6exosB B.E. akanemuxk (benapycs)

AmmeB T. npod., akagemuk (O3ipOaiikaH)
Baxupos A.B. mpod., (KeipreizcTan)
BykrykoB H.C. mpoo., akagemuk (Kazakcran)
Byaar A.®. poo., akagemuk (YkpauHa)
I'anues U.H. npod., akanemux (ToxxikcTaH)
I'pasuc P.M. npod. (AKLLI)

Kapmenos A.A. npod., akanemuk (Kazakcran)
KonTopoBuu A.J. npod., akagemuk (Peceit)
KypckeeB A.K. mpocd., akanemux (KazakcTtan)
KypuaBoB A.M. nipod., (Peceit)

Meney A.P. mpod., akagemuk (Kazakcran)
MyxamenaxanoB M.A. ipod., kopp.-mymieci (Kazakcran)
O3n0eB C.M. nipod., akagemuk (Kazakcran)
MocToaaruii B. mpod., akanemuk (MosioBa)
Crenanen B.I'. mpod., (I'epmanmst)

Xampepu JTx. . npod. (AKII)

M Teitnep M. npod. (I'epmanwst)

«KP ¥F A Xa6apaapbl. ['eosiorust »oHe TEXHMKAJBIK FbUIBIMAAP CEPUACHI».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Memnmrikrenymi: «Ka3akctan PeciryOmikachiHbIH ¥ ATTHIK FRUTBIM akanemrisicb» PKB (Ammartsr K. ).

Kazakcran PecrmyOnukachiHBIH AKmapaT »>KoHE KOFaMABIK JaMy MHHHCTPJITIHIH AKIapatr KOMHTETIHIE
29.07.2020 k. 6epinren Ne KZ39VPY 00025420 mep3iMaik 0acbUIBIM TipKeyiHe KOHBLTY Typajbl KyQiK.

TaK])Ip])lHT])IK OarbITBL: 2€0102Usl HCIHE MEXHUKAJIbLK é’blﬂbl]\/l()ap ootibiHwa maxkaianap rcapusiay.

Mep3iMIiTiri: )KeIUIbIHA 6 pET.
Tupaxsr: 300 naHa.

Penaxiusanaeig mekerxkaiel: 050010, Anmats K., llleBuenko kemr., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOmukachiHblH ¥ITTHIK FRUIBIM akanemusichbl, 2020

Pemaxmmsaeir  Kazakcran, 050010, Anmarsr k., Kaban6aii 6aTsip kerr., 69a.
MEKEHKaWbI: K. H. CorbaeB aThIHAAFBI T€OJOTHS FRUTBIMIAP WHCTUTYTHL, 334 6emme. Tem.: 291-59-38.

Tunorpagusasiy Mexerkaiibl: «NurNaz GRACE», Anmars! K., PeickyioB kem., 103.

— 3 —



I'maBHBIH penakToOp
I. 3. H., ipodeccop, akanemuk HAH PK

M. K. BeiicembeToB

3aMecTHUTENb TIIAaBHOTO pe€aaKTopa

Kouaraes I'.2K. npoo., ZOKTOp T€0J.-MHH. HAYK

PengaknmuoHHas KOJNJNETHS:

AbakanoB T./l. mpod. (Kazaxcran)

Aobumesa 3.C. npod., akagemuk (Kazaxcran)
AbcaabixoB B.H. npod., un.-kopp. (Kazaxcran)
Ara6exosB B.E. akanemuxk (benapycs)

Amme T. npod., akagemuk (AsepOaiimkan)
Baxupos A.B. mpod., (Keipreizcran)
BykrykoB H.C. mpoo., akagemuk (Kazaxcran)
Byaar A.®. poo., akagemuk (YKpauHa)
I'anues U.H. npod., akanemuk (TamxukucTan)
I'pasuc P.M. npoc. (CILIA)

Kapmenos A.A. npod., akanemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Poccus)
Kypckees A.K. npod., akagemux (Kazaxcran)
KypuaBoB A.M. nipod., (Poccust)

Meaey A.P. npod., akagemuk (Kazaxcran)
MyxamenaxanoB M.A. ipod., ui.-kopp. (Kazaxcran)
O3n0eB C.M. nipod., akagemuk (Kazaxcran)
IocToaaruii B. mpog., akanemuk (MosioBa)
Crenanen B.I'. mpod., (I'epmanmust)

Xampepu JTx. . npod. (CLIA)

I Teitnep M. npod. (I'epmanwst)

«H3BecTusi HAH PK. Cepusi reosioruu U TeXHU4ECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CobctBennnk: PecmyOnmukanckoe oOmectBeHHoe oOwvenuHeHne «HammonanpHas axamemMus Hayk PecryOmmkum
Kazaxcras (. AiMartsr).

CBUETENHCTBO O TIOCTAHOBKE HA Yy4YeT NEpPHOAMYECKOro medaTHoro wu3manus B Komwurere wuHpOpMaimu
MunucrepcTBa nHbOpManmud u oOImIecTBeHHOTO pa3BuTHi PecmyOmuku Kaszaxcram Ne KZ39VPY00025420,
BeiganHoe 29.07.2020 r.

Temarnueckas HaIIPaBJICHHOCTb: ny6]luKCllﬂl}Z cmametl no 2e0n02UU U MEXHUYEeCKUX Haykam.

[MepromnanHOCTE: 6 pa3 B rof.
Tupax: 300 SK3eMIUTSIPOB.

Anpec pepaxiun: 050010, r. Anmartsl, yi. [lleBuyenxo, 28, kom. 219, 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical kz/index.php/en/

© HarmmonaneHas akanemust Hayk Pecry6nukn Kazaxcran, 2020

Anpec pegakumn:  Kazaxcran, 050010, r. Anmarter, yin. Kabanbait 6aTeipa, 69a.
Wucturtyt reonorndeckux Hayk uM. K. . CarnaeBa, komaara 334. Tem.: 291-59-38.

Anpec tunorpadun: «NurNaz GRACE», r. Anmartsl, yi1. PeickysoBa, 103.

— 4 —



Editor in chief
doctor of Economics, professor, academician of NAS RK

I. K. Beisembetov

Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.

Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Absadykov B.N. prof., corr. member. (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)
Bakirov A.B. prof., (Kyrgyzstan)

Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev LN. prof., academician (Tadjikistan)
Gravis R.M. prof. (USA)

Zharmenov A.A. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the Ministry of
Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420, issued 29.07.2020.

Thematic scope: publication of papers on geology and technical sciences.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.geolog-technical .kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.

— 5 —



ISSN 2224-5278 Series of Geology and Technical Sciences. 5. 2020

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 5, Number 443 (2020), 47 —53 https://doi.org/10.32014/2020.2518-170X.103

UDC 622.271.4
IRSTI 52.01.85

D. A. Galiyev', E. T. Uteshov’, A. T. Tekenova'

'Branch Republican State Enterprise «National center for complex processing of mineral raw materials
of the Republic of Kazakhstan» D. A. Kunayev Mining institute, Almaty, Kazakhstan;
*Satbayev University, Almaty, Kazakhstan.

E-mail: 87773012986@mail.ru, yuteshov@gmail.com, shamls@mail.ru, amazhekenova@mail.ru,

DIGITALIZATION OF TECHNOLOGICAL AND
ORGANIZATIONAL PROCESSES OF MINING OPERATIONS DUE
TO THE IMPLEMENTATION OF THE INSTALLATION SYSTEM
AND ACCOUNTING THE KEY INDICATORS

Abstract. The modern mining industry is full of unique solutions for the implementation of key performance
indicators accounting.

The task of the mining enterprise, like any business, is to make a profit.

An important role in assessing the performance of a mining enterprise is played by performance indicators
combined into a system called KPI.

The system for setting and recording key indicators developed by specialists from the D.A. Kunaev Institute of
Mining

The main task of this system of indicators is to assess the effectiveness of the company, aimed at achieving the
main strategic goals and objectives.

Thanks to the system of setting and recording key indicators, it is possible to assess the strengths and
weaknesses of the enterprise, as well as understand what factors negatively affect and inhibit the development
process.

The use of the system for setting and recording key performance indicators allows:

—To ensure transparency and predictability of technological and organizational processes of the company due
to a properly built process of digitalization of the system for setting and recording key indicators.

—To assess the quality of work of each employee / project / company.

—To focus the activities of all departments on priority tasks.

—To form an honest and effective system of staff motivation to achieve super-results.

—To increase the level of responsibility for the result of each employee involved in the project.

— When dismissing or replacing specialists, to use the accumulated information to train new employees in the
workplace.

To implement this accounting, in the process of designing the system, universal digital technologies were
integrated, which made it possible to keep records of inventories, determine the positioning of personnel, etc.

It should be noted that the project for the implementation of this system in small, medium and large businesses
will have its own characteristics and priorities.

Key words: KPI, RFID, tracking, accounting, mathematical model.

Introduction. Trends in technological progress at the present stage of development of mining
enterprises are becoming an obvious competitive advantage in this sector. Many companies in the industry
are actively purchasing and launching technical solutions at their facilities.
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According to the authors, the main disadvantage of Kazakhstan in the global competitive
environment is the following:

— Users do not fully use the resource when adapting the solution in production due to the lack of
relevant competencies in the field, and the cost of the purchased solution based on the maximum
functionality;

— Small companies in this sector cannot afford expensive technologies and, in general, their
effectiveness is largely tied to the competencies of the management and management teams;

— Purchased solutions are not compatible and work separately, which often does not bring the
expected result, since one decision can affect another, changing their weights.

To implement the existing shortcomings and develop the methodology for setting and recording key
performance indicators in a complex of studies within the framework of program-targeted financing at the
D.A. Kunaev Mining Institute, a project is being implemented that integrates the work of modern software
and hardware solutions and the development of a unique methodology for accounting for key performance
indicators and the efficiency of employees and entire departments, expressed in numbers.

To create the basic concept of the methodology for setting and recording key performance indicators
and the technical platform within the framework of the project, the following software and hardware tools
were identified for use:

— Smart watch with GPS with a sim card slot for tracking and displaying people on the map when
performing business operations (going to a quarry, working on road sections and road development
schemes, etc.);

— Access control accounting system (office, workshop, garage, warehouse, etc.);

— Software and hardware based on RFID for inventory accounting in the warehouse.

All of these technologies have their own purpose separately in different commercial and domestic
conditions. Each software and hardware works according to the manufacturer's unique algorithm and
generates data in standard used databases, from which you can take the converted information and use it to
create your own mathematical model.

In other words, the developed mathematical model (software and methodological support) for taking
into account key performance indicators is a machine interpretation of data from different subsystems,
taking into account a unique algorithm for subsequent processing and subsequent storage, as shown
schematically in figure 1.

Smart watch with GPS for tracking and
displaying people on the map

Integrated data

* %X % &% %

Developed software and technical
solution

Figure 1 — Representation of data generation from subsystems to the system being developed

—— 48 ——
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For the subsequent creation of a system for setting and recording key performance indicators, as part
of an experimental test, a certain amount of information was entered into the system to build a spatial
mathematical model of actions.

Intermediate data of the system are employee movement tracks, time tracking when visiting
production facilities, goods movement at the enterprise, working time tracking, all kinds of violations and
accounting of the main completed and additional tasks formed during the work.

The constant development and division of the obtained data (correct and incorrect actions) when
fulfilling the planned tasks of mining during one year, are an introductory and integral part of the tests,
since the first received and converted data are a template for the next research period.

When the converted data is generated over a longer period (3 - 5 years) and the list of repetitive
commands and tasks is accumulated (the task is repeated, only the values change), the system, according
to the algorithm embedded in it, lends itself to machine learning and performs calculations in the
relationship of data to various applied tasks.

This approach allows solving complex problems with many input parameters and in practice
implements adaptive production control.

At the second stage of testing and development as part of the work on the project, for each
specialization in production, the function of accounting for key performance indicators was implemented
for testing, the main criterion of which is the implementation of dividing the action into 4 main
performance indicators measured in percentage terms, as shown schematically in figure 2.

Working time tracking Accounting for violations

4) Or
0 go
10%

4

2)Or10po | 3)0T30%
30% Ao 0

Accounting for additional
completed tasks

Tracking the completion
of main tasks

Figure 2 — Representation on the accounting of key performance indicators

The following values are taken into account for the main performance indicators in the system:

1. Accounting for working hours throughout the year - from 0 to 30%.

2. Accounting for the fulfillment of the main tasks of the specialization - from 0 to 30%.

3. Accounting for violations (entering prohibited areas of production, disabling tracking systems, etc.)
- from 30 to 0%.

4. Accounting for additional completed tasks - from 0 to 10%.

One of the main advantages of this kind of concept over other algorithms is the ability to consistently
train the system (see figure 3). In simple terms, the learning process involves finding new connections
between subsystems in interaction with human activities, as well as finding dependencies between the
elements of the chain in the solution being developed.
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Learning process of the
developed system
data base P y
Distribution signal in
the system training network
the choice of thisarror s
the example network f small
response
error
I I calculation

the error is
adjusting the network great

weights

Figure 3 — Schematic description of the system operation algorithm

The software mechanism obtained as part of the work has the ability to take into account the
experience in solving complex spatial problems, and the more data suitable for training is accumulated
during the operation of the subsystems integrated into the system, as a rule, the best result for the
transition to artificial intelligence in production.

Taking into account the existing situation and shortcomings at the mining enterprises of the republic,
it is obvious and cost-effective to develop digital technologies in a single center and subsequently use
them with maximum efficiency in small and medium-sized enterprises, since the practice of work in this
direction shows that the mechanism developed within the framework of the project will allow the state to
be guided by the needs and providing the necessary competencies in an important direction that affects the
economy and the future development of the potential of the state as a whole.

Thus, for the state to compete in the world market, it is not enough to have only resources, but it is
also very important to develop its own competencies, and to have highly intelligent indicative solutions
that are used not only in the conditions of domestic production.

In the future, research and development in this area, it is planned to integrate additional subsystems
that allow operating the geometric information of a mining enterprise using unmanned aerial vehicles,
keeping records of the consumption of electricity, fuel, and the environmental situation in real time.

The article was prepared according to the project of program-targeted financing by the Ministry of
Education and Science of the RK 2018 / BR05236712

JI. A. Tanues', E. T. Yremos?, A. T. Texenopa'

'«KP MILIKKOX ¥O» «JI. A. KoHaeB aTbIHIAFbI Tay-keH HHCTUTYTe» PMK, Anmartsr, Kazakcran;
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HEI'I3I'l KOPCETKIIITEPII OPHATY MEH ECEIIKE AJTY )KYHECIH EHTI3Y
APKBUIBI TAY-KEH )KOHE OHIMJIK OITEPAIIMACBIHBIH TEXHOJIOI'UAJIBIK
JKOHE YUBIMJIACTHIPYIIBLIBIK YJEPICTEPIH LIU®PJIAH/IBIPY

Annoranus. Ka3ipri Tay-keH eHIipiciHAEC THIMIUTIKTIH HETI3Ti KOPCETKIIITEepiH Ky3ere achIpyIblH Oipereit
merriMaepi ker. KeHim kocinmopHBIHEIH MiHAETI — Ke3-KENT'eH Kacill ceKini naiina tady.

Tay-keH KociOpHBIHBIH KYMBICHIH Oaranayna KPI nem aranarbis sxyiere KOChUIFaH OHIMIUIIK KOpceTKimTepi
MaHBbI3/Ibl peIl atkapaabl. Herisri kepceTkimTepai Oenriney sxoHe ecernke any xyhecin [I.A. KoHaeB aTelHiarbl Tay-
KEH MHCTUTYTBIHBIH MaMaHAaphl 931pJieTeH.
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Kepcerkimrepniy artamraH >KyHeciHIH MIHIETI HETI3ri CTpaTeTHsUIBIK MakKcaTTap MeH MiHAeTTepre Kol
JKETKI3yre OaFbITTAIFaH KOMITAHUS KBI3METIHIH THIMIUIICIH Oaranay Oosbin caHananel. Kepcerkimrepai Oenriiey
JKOHE TipKey JKYHeCiHIH apKachlH/1a KOCIIOPBIHHBIH KYLITI )KOHE QJICI3 )KarbIH Oarajayra, COHlal-aK KaHnai dakrop-
JIapJIbIH 1aMy YIEpICiHe Tepic ocep eTETIHIH koHe OOCEHIETETiHIH TYCiHyTe Heri3 0ap.

TaObICTBI >KYMBIC ICTEY VIIIH HETI3ri KepceTKimTi Oeinrijey jkoHe jka3y »Kyieci Oipkartap ipreii esiiemre
HETI3[IeNTyi KaKeT:

— MHMKATOpJap KOMIAHHS CTPAaTErHsChIH arbIMIarbl KbI3METTIH KBICKaMep3iMIi MakcaTblHa AiHaJIIBIPYHI
KEpeK;

— MHJMKATOpJIap KOMIIaHUsI KbI3METIHIH OapJIbIK HEeri3ri acleKTiIepiH TOJIBIK KOPCETYi Kepek;

— MHJMKATOpJIap CaHbl MUHUMAJIBI OOJIYBI THIC;

— MHJHMKATOPJIap MEH OJIapbl ECeITey TOPTIOl KOFaM KbI3METKepJIepiHe TYCIHIKTI 00Iybl KaKeT.

— THIMIUTIKTIH HETi3Ti KOpCEeTKIMTepiH OPHATY XKOHE jKa3y YIIIH XXYHeHi maianany >KyMBICTaphl TOMEHIIETi-
Ieit MyMKiHaiK Oepeni:

—OpHaTy XyHeciH MdpIaHbIpy jKOHE HEri3ri MHIMKATOpJIApAbl €cenKe aly YAEpiCiH AYPBIC KYPY apKbUIBI
KOMITaHHUSIHBIH TEXHOJIOTHSUIBIK JKOHE YHBIMAACTHIPYIIBUIBIK YIEPICTEPiHIH alKbIHABUIBIFEI MEH OOJDKaMbIH KaMTa-
MachbI3 eTy;

—9p KbI3MeTKep / ’x00a / KOMIIaHUs KYMBICBIHBIH CallachbH Oaraiay;

— OapmbIK OeliM KeI3METiH 0achIM MiHIETTEpre OarbITTay;

—KOFapBl HOTIDKETre KOJ KETKi3y YIIH KhI3METKEPi BIHTAJAHIBIPYIBIH amall oHE THIMIL )KYHECiH KallbIl-
TacThIPY;

—>k00ara KaThICKaH oap0ip KbI3METKEP/IiH HOTHIKEC] YIIIIH )KayanKepIUILTK JeHIeHiH apTThIpY;

— MaMaH/[ibl )XYMBICTaH HIbIFapraH HEMECC aybICThbIpraH KE€3/1€ JKMHAaKTaJIFaH aKapaTThl )KXYMBIC OPHBIHAA KaHa
KbI3METKEpJIEP/Ii OKBITY YIIIiH KOJIJaHYy.

Ecenke amy ymriH xyiieHi xo0anay GapbIcbiHIa oMOeOar UQPIBIK TEXHOIOTHIAP HHTETPALMSUIaHFaH opi Oy
TayapIbI-MaTepHaABIK KOPABIH eceOiH JKypri3yre, KbI3METKep JKaFIaiblH aHbIKTayFa jKoHe T.0. MYMKIiHIIK Oepei.
By xyiieHi marbiH, opTa jKoHE ipi OM3HECKe eHrizy ’k00achl ©31HAIK CHIlaTTaMa MeH OachIMIBIKTapFra ne OOJIaThIH-
JBbIFBIH aTall OTKCH »KOH.

Tyiiin ce3nep: KPI, RFID, 6akpiiay, ecenke ainy, MaTeMaTHKaJIbIK MOJIEINb.
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OIIM®POBKA TEXHOJIOTUMYECKHUX U OPTAHU3AIIMOHHBIX TPOLIECCOB
T'OPHO-IOBBIYHBIX OIEPAIIMM 3A CUET BHEJAPEHUS CUCTEMBI YCTAHOBKHU
M YUETA KJIOUEBBIX IIOKA3ATEJIEN

Annotanusi. CoBpeMeHHasi TOPHOJ00BIBAIONIAsl OTPACIIb IOJIHA YHUKAIBHBIX PELICHUH 110 BHEAPEHUIO ydeTa
KIIOYEBBIX IMOKasaTeneii 3pPeKTHBHOCTH. 3aqada TOPHOMAOOBIBAIOIIEIO MPEANPHUATHS, KaK W JH000ro OmsHeca —
MOJTyYeHHE TPUOBLITH.

BaxHy10 poJib B OIICHKE PE3YJIbTATOB [ESITEILHOCTH TOPHOAOOBIBAIOIIETO MPEANPUATHS UTPAIOT MMOKa3aTe-Iu
s deKkTuBHOCTH, 00beANHEHHBIE B cucTeMy noj Ha3BanueM KPI. Cucrema ycTaHOBKHM M ydeTa KIIIOYEBBIX IOKa-
3aresei, paspaborannas cnermaiucrtamu I.A. Kynaesa MHCTHTYTa TOpHOTO Jena.

OcHoBHas 3a/1a4a JaHHOI CUCTEMBI IIOKa3aTesnel — oueHka () (PEeKTUBHOCTH JEeSTEIbHOCTH KOMITaHWH, HalpaB-
JICHHOM Ha JIOCTH)KEHHE OCHOBHBIX CTPAaTErMuecKHX leliel u 3a1ad. biarogaps cucreme yCTaHOBKH M PETHUCTPALMH
KJIFOUEBBIX MOKAa3aTelieii MOXKHO OIICHHTh CUJIbHBIE U CIa0ble CTOPOHBI MPEAIPUSATHS, a TAKKE MOHSITH, KaKHUe
(haKTOPBI HETATUBHO BIIUSIFOT  TOPMO3SIT HPOLIECC PA3BUTHSI.

Jns ycnemHolt pabotsl CucTeMa YCTaHOBKH M PETHCTPALMK KITIOYEBBIX TOKa3aTeNneil J0KHa OCHOBBIBATHCS
Ha psizie QyHIaMEeHTaIbHBIX KPUTEPHEB!
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— MHaukaTopsl K0DKHBI TpaHC(HOPMHPOBATh cTpaTernio KoMnanuu B KpaTKOCPOYHBIE LS TEKYIIeH IeaTelb-
HOCTH;

—Iloka3zarenyu 0JDKHBI MOJTHOCTBIO OTPaXKaTh BCE KIIFOUEBBIE aCIEKTHI esiTenbHocTH KoMnanuwy;

—KomauuectBo WHAUKATOPOB JO0JKHO 6I)ITI) MUHHUMAaAJIbHBIM;

—Ilokazarenu u HOPSJOK X pacyeTa JOKHBI ObITh MOHITHBI COTpyAHUKaM Kommanuu.

—Hcnonp30BaHne CUCTEMBI YCTAHOBKHM M y4eTa KIIFOUEBBIX HOKa3aTenei 3¢ (eKTHBHOCTH TTO3BOJISET:

—O0ecrieueHne Mpo3pavHOCTH U MPEACKA3yEMOCTH TEXHOJIOTHYECKHX M OPTraHN3alMOHHBIX MTPOIIECCOB KOMITa-
HHUHM 32 CYET MPAaBUJILHO BBICTPOSHHOT'O Ipoliecca u(ppPOBU3aNU CUCTEMBl YCTAaHOBKH M yYeTa KIIIOYEBBIX IOKa3a-
Tene.

—OueHka Ka4ecTBO pabOThl KAXKAOTO COTPYIHHUKA / TPOEKTa / KOMIIAaHHH.

— CocpenoTounTh AEATENHHOCT BCEX MOAPA3ICICHNI Ha TPUOPUTETHBIX 3aJadax.

— CdopmupoBath decTHYIO U 3PPEKTHBHYIO CUCTEMY MOTHBAIIMN TEPCOHANA ISl TOCTHKECHUS CBEPXPE3yIb-
TaToB.

—IloBbIlIeHNE YPOBHS OTBETCTBEHHOCTH 32 PE3YJIbTAaT KAKAOTO COTPYIHHUKA, 3aJeHCTBOBAHHOTO B ITPOEKTE.

—Ilpu yBOJILHEHUHM WM 3aMEHE CIELUATMCTOB HCIOJIb30BaTh HAKOIUICHHYI0 HMH(pOPMAIMIO JUIS O0ydeHHs
HOBBIX COTPYIHHKOB Ha paboyeM MecTe.

Jns peannsanyu Takoro ydera B IIPOLECCE HMPOEKTHPOBAHMS CHUCTEMbl OBUIM MHTETPUPOBAHBI YHHBEP-
canbHbIe U(POBBIE TEXHOIOTUH, TIO3BOJISIONINE BECTH YUET MaTepHAIbHO-TIPOM3BOICTBEHHBIX 3aI1aCOB, ONIPEACTIATH
MO3UIIMOHUPOBAaHNE MepcoHana U T. 1. ClIeqyeT OTMETUTb, YTO MPOCKT MO BHEAPEHUIO TaHHOW CHCTEMBI B MalbIH,
CPEIHUI U KPYITHBIA OM3HEC OyAeT UMETh CBOM OCOOSHHOCTH Y ITPUOPHUTETEI.

KuoueBsie cinoBa: KPI, RFID, orciexxuBanue, yueT, MaTeMaTH4eCKasi MOJEIb.
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