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5 . Crparermyeckue ynpasieH- 2. CrpatermuecKuii MeHeIDKMeHT o OTIlepalyioHHbIe CTPATEerUIL.
eXXJIeHVe BbICIIEro 00pasoBaHms
YIpexn " P YecKue pelIeHns M MeTObI ¥ cTpaTernn 6usHeca Paspabotka n 060cHOBaHMe:
«DyHaHCOBDI yHUBepcuTeT mpu Ipa-
P iexoi O TOJEPKKI MX IPMHATHA: o Tlporecc paspaboTku, BHefpe- METOJbI ¥ TEXHUKI;
» o
BITENLCTBE FOCCUICKOIL Tefepanim Paspaborka, puHsTIE HIA U peann3anuy CTpaTernm o Crparernn undpoBoii TpaHc-
(PuHAHCOBBIT yHUBEPCUTET), OOIIIECTBO
/. " ¥ peam3anys CTpaTerndeckKmnx B KOMMEPYECKMX OpraHM3aLUAX dopmaruu 6usHeca u nmpume-
«“ - “ o
€ OTPAHMTCHHON OTBETCTBEHHOCTLIO «V13 ¥ JIONITOCPOYHBIX yTIpaB/ieHYe- o Crparermyeckye N3MEHEHM HEHMSA TEeXHO/IOTUI YeTBepTO
JaTeNbCKi oM «PeanbHast SKOHOMMKa» M .
CKUX pelIeHu; Y TUJEPCTBO TIPOMBIIIJIEHHON PEBOIOLM;
Usparens - OO0 «Vspatenbcknmit fom PanyoHanbHble 1 ITOBEIEH- o VIHHOBaLUM, NpeAIPUHIMA- o MeTombl ¥ TEXHUKN pa3pa60TKM
«PeajibHast 9KOHOMMKa» YeCKye MeTOJIbI I TEXHUKI TETbCTBO ¥ KOPITIOPAaTUBHOE HOBBIX ITPOJTYKTOB ¥ TEXHOJIOT M~
PaspaGOTKM U IPUHATUS YIPAB- TIpeATpUHIMATETbCTBO KaK YECKMX IIPOLIECCOB.
JIEHYECKVX PEeLIeHMIA, a TaKXKe (axTOpBI CTpaTErNYECKOro o VIHCTpyMEHTDI 1 METOJIbI
PpelIeHns yIpaBIeHYeCKIX pasBuTua 9KOHOMITIECKOTO 000CHOBAHIS
«Crparermyeckue peneHnsa u pucK-mMe-
. mpobem;  Jlonrocpounoe BisiHue GakTo- M OLIEHKM Pe3y/IbTaTUBHOCTH
HEPKMEHT» — MEXXTYHapOJHbIN peljeH- . . .
. [TpunATHE pelennit Kak Kor- POB COLMAIbHOI OTBETCTBEHHO- M peanusalyy OleparioHHO
3MPYEMblil XYPHa/I OTKPBITOIO JJOCTYIIA, . . N
. HUTUBHBII IIPOLIECC, MCTIONB30- cru (ESG) u mopieneit ycroitun- CTparernn
MyOIMKYIOLIIT OPUTTHA/IbHbIE HayIHbIE N
BaHME Pe3y/IbTaTOB HEPOHAYK BOT'O pasBUTHsA HA CTPaTernuu
CTaThU C pe3y/ibTaTaMy IIePeIOBbIX TeOpe- e — ABJCHUECKIIX GusHECa
TUYECKMX U ITPUK/IA/IHBIX MCCIIEIOBAaHMIT e]J.[CIEMfI' P o VIHTepHAIMOHATbHbIE CTPATETUY 4. Puck-meneppxment
B K/IIOY€BbIX 00/IACTSAX CTPATETMYeCKOro ET ATerIeCKIE VIIDAB e - é)c a P * BolaBrenie 1 y4eT pUCKOB
MeHePKMeHTa, 000CHOBAHVS TIPUHATIS CKI/I;)e leRIs B ())’HII‘;HI/BZ{ILMOH py paspaboTke u HPMHHTuMM
YIIpaB/IeHYeCKIX PELeHNIt 1 pelleHNs 3a- P B op 3T YNPABJIEHIECKIX pELCHNI.
HOM KOHTEKCTE; . Texnomormyeckoe paspurne MeTOozbl U TEXHUKIA.

a4, a Taioke GOPMUPOBAHYSA TOMNTUKI
PUCK-MeHePKMEHTa, MH(POPMYPYIOLINI
YuTaTesell 0 BOSMOYKHBIX a/TbTepHATIB-
HBIX CIIeHapUAX PasBUTHA OYIyIIero s
CBOEBPEMEHHOTO IIPUHATHA MPaBITLHBIX
CTpaTernyecKux pereHnii 1 MOHMMaHUA

Vcrionb3oBaHue B IpaKTide-
CKOI1 JIEATETbHOCTY CUCTEM
TOJIEePXKKI IIPUHATIS PelleHnit
(Decisionmaking software)

M ONlepalIOHHAS CTPATErNs
TeXHOMOTMYECKOE PA3BUTIE
U ero B/IVsIHME Ha CTPATernm
6usHeca 1 6M3HEC-MOJIeNu;

MeTopmonorns yrnpasienus
CTpaTern4ecKuMyI PUCKaMI.
KomryecTsenHbIe 1 KaueCTBEH-
Hble METOJIbI OLIEHKV PUCKOB.

«Crparerndeckue peleHns i pUCK-MeHePKMeHT» IPMHIUMAeT CTaTbi

OT aBTOPOB 13 Pa3HBIX CTpaH. [locTymarommye B pefakIuio MaTepuabl
TIO/DKHBI OTBEYATh BBICOKMM CTaHAAPTaM HayYHOCTH, OT/IMIATHCS OPUTH-
HalbHOCTHIO. KauecTBO cTaTeil OlleHMBaeTCsA MOCPEICTBOM TIATENbHOTO,
JIBYCTOPOHHETO C/IETIOTO PelleH3MPOBaHN.

PeaKIioHHas KOJUIETVIS U T/l PELieH3eHTOB SKyPHa/Ia OO be/IMHAIOT
BeJIYLLIX 9KCIIEPTOB MYPOBOTO 11 HALIMOHA/IBHOTO YPOBHE!T B 00/1aCTH
CTPaTernyecKoro ynpas/IeHysl  THHOBAL[VIOHHOTO PasBUTHsA, YIIPAB/IEHNS
BHeJIpeHMeM TexHonoruit Vingycrpun 4.0, 9KOHOMMKY 3HAHVS U IHHOBALINIA,
TIPE/ICTaBUTETIENl OPTaHOB B/IACTH Y MHCTUTYTOB PasBUTMA.

JKypnan Bxopgut B Ilepedenp meproanuecKuxX HaAyYHbIX U3J[AHNI, PEKO-
MenpyeMbix BAK 1 my6mKariu OCHOBHBIX pe3ynbTatoB auccepranuii  Research Papers in Economics,
Ha COMCKaHMe yYeHOl CTeleHM KaHAu/[aTa 1 JOKTopa HayK. Mendeley, Baidu u gpyrunx.
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CTpaTermquKme PELEHNA N PUCK-MEHEIXKMEHT
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PEOAAKLUMNOHHAA KOJUTEN A

NMPEACELATEIb .
[ JIABHbBIV
PEJAKTOP

Tpauyk Apkaguin Bnagumuposud
JTOKTOpP S5KOHOMITYECKVIX HayK, Ipodeccop,
npodeccop, 3aBemyroLmit Kabenpo
CTPATern4ecKoro 1 MHHOBAIMOHHOTO
pasButus daxynprera «Bbicias mkona
ynpasnennsa», CUHaHCOBbBI yHUBEPCUTET
npu IIpaBurenbcrse Poccuiickort depepannn,
Mocksa, Poccus

SAMECTUTEJ b
[MPELCELATEJT

AckmnHpapoB Muxaun
AGppaxmaHOBUY

JIOKTOp 5KOHOMMYECKMX HAYK,
npodeccop, MpesueHT, HayYHbIil
pykoBozuTens PuHAHCOBOTO

PEOAKLUNOHHOW
KOJUIET N/
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JIOKTOp 5KOHOMMYECKMX HaYK,
npocdeccop, akagemuk PAH, gupexTop
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TeXHOTeHHBIX PUCKOB 9KoHOMuKM PAH, Poccus

Mocksa, Poccus
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Bo6ek Camo

PhD, npocdeccop, pykoBOgUTEIb
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Yausepcuter Mapu6opa, CrioBeHus

BuHr-KeyHr BoHr AnaH

ITpodeccop nemapramMenTa GpuHAHCOB,
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Mitenbmax Jlazapb [laBngoBuy

JIOKTOp 3KOHOMMYECKMX HaYK,
mpodeccop, 3aBemyoLmit Kabenpoit
CICTEM yTIpaB/IeHN s SHEPIeTUKON

¥ TIPOMBIIUIEHHBIMI IPeAIpUATIAMUI
BoicIiert KO/IbI 9KOHOMUKM U
MeHeIKMEHTa, Ypambckuil pefepanbHblil
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Poccun b.H. Enpunna,

ExarepnnOypr, Poccus

KneviHep Neopruin Bopncoeu4

JJOKTOp 5KOHOMMYECKNX HayK,
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PhD, fonieHT YHuBepcureTa SKOHOMUKH,
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Yl MHHOBALIMOHHOTO Pa3BUTUA PaKyIbTeTa
«BpiciIas MIKO/IA yIIpaBIeHNsA»,
DuHAHCOBDIN YHUBEPCUTET

npu IlpaButenbcrse Poccuiickoi
Depepanyi, Mocksa, Poccusa

MapTtuH-pe-Kactpo Npuropuo
[Tpodeccop o cTpaTernu u MHHOBALVISIM,

TerapTaMeHT MeHeIPKMeHTa, Maapuycknit
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MuxenepHoro kojutemka um. Cappapa
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ConecBuk MapuHa

PhD, npodeccop, 6msHec-1mKoma
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TomuHy MonoHa
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pogeccop, pyKOBOJUTEND AellapTaMeHTa
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(axynbTeTa SKOHOMUKM U OU3HeCa,
Yuusepcurer Mapubopa, Pecry6mnxa
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the energy efficiency in industrial regions
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! Ural Federal Univercity (Ekaterinburg, Russia)

2 South Ural State University (Chelyabinsk, Russia)

Abstract

The integration of electricity grids with technologies for small-scale distributed generation based on natural gas consumption is one of the most important
innovative directions for improving the reliability and energy efficiency of power systems. Synchronous operation of large energy consumers and distributed
generation systems is a new element of the electricity system. This element is an industrial microgrid, which has a unique ability to control the operating modes
of the electrical energy system compared to conventional industrial electricity consumers. The aim of this study is to develop a theory and methodology for the
use of microgrids in industrial areas under the market-based conditions of electricity and natural gas purchase. An analysis of trends in the use of small-scale
distributed generation shows that the operation of distributed generation based on renewable energy sources is not economically feasible in all countries. In some
countries, such as Russia, for example, the use of distributed energy sources powered by natural gas is the most important. The study of pricing principles for the
purchase of energy in the wholesale and retail electricity markets and for the purchase of natural gas from regional suppliers and on commodity exchanges shows
that managing the volatility of energy demand schedules can have a significant impact on the prices of electricity and natural gas used by industrial companies and
large consumers of energy resources. As part of a unified power system, industrial enterprises and small distributed generation systems simultaneously consume
electricity from the Unified Energy System, generate electricity through a distributed generation system into the internal network of the enterprise and external
network the power system, and consume natural gas through the enterprise consumption system and the distributed generation system. Synchronised operation
of an industrial enterprise and a small system of distributed generation system in the unified control system of a microgrid enables the enterprise to reduce the
combined costs of purchasing energy resources and increase the efficiency and reliability of power supply to equipment. The article presents a system of factors
influencing the demand of microgrids for electricity and natural gas consumption and develops a model for the integrated control of industrial microgrids under
their integration with the technology for managing the demand of industrial enterprises for electricity and natural gas consumption. The control algorithm
developed for a microgrid takes into account the cross effects of changes in its energy and gas demand, energy market price factors, internal constraints for
industrial load management, external external of the Unified Energy System and the Unified Gas Supply System, and the ability to meet the energy demand of
external consumers of the microgrid. The paper is of scientific and practical importance and can be used in the process of developing, implementing and managing
microgrids at industrial enterprises in Russia and around the world.

Keywords: industrial power supply, power cost, distributed generation, industrial energy management, energy consumption, natural gas consumption, electricity
market.
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[ ToOMBILLNEHHbBIE CUCTEMbBI pacnpedeseHHOW
reHepaun Kak MHCTPYMEHT yrpaBneHns
AHEPrO3dDMEKTVIBHOCTHIO B MOOMBbILLIEHHbBIX DEMMOHAX

A.IL. JI3100a!

A.B. Cemukosienos’

! Vpanbckuii henepanbhbliil yauepeureT um. nepsoro [Ipesunenra Poccun B.H. Ensuuna (ExarepunOypr, Poccust)
2 10sHO-Ypanbekuii rocyaapeTBeHnbii yHuBepeuret (Yensounck, Poccust)

AHHOTaLuMs

WHrerpauus 31eKTpUYECKUX CeTel ¢ TEXHOJIOTMSIMU MaJIOW PAcrpe/ieNIeHHOM reHepaly, OCHOBAaHHON Ha MOTPEOJICHUU IPUPOIHOTO rasa, SBISETCs OAHMM
M3 KJIOYEBBIX HHHOBALIMOHHBIX HAIIPABJICHHUH MOBBILICHUS HAAKHOCTU U SHEprosddexruBHocTy s3HeprocucreM. CUHXpOHHAs paboTa KPYIHbIX MoTpeduTenei
9HEPIMHU U CUCTEM PACIIPE/Ie/ICHHOM IreHepaly 00pa3yeT HOBBIN JIEMEHT JIEKTPO3HEPTreTUUECKOM CUCTEMBI. DTOT 3JIEMEHT IPECTABISAET COOON IPOMBIIIICH-
HYyI0 MHKPOCETb, KOTOpasi 10 CPABHEHUIO C OOBIYHBIMU IIPOMBIIUICHHBIMU TTOTPEOUTEIISIMU 3JIEKTPOIHEPIUM 00JIalaeT YHUKAIIBHON COCOOHOCTBIO YIPABIATH
peXUMaMH PabOThI IEKTPOIHEPTeTUYECKOH CHCTeMBbL. L{eblo HACTOSIIEr0 MCCICIOBAHuS ABISCTCS Pa3paboTKa TEOPHH M METOLOJIIOTHH MCIIOIb30BAHHUS MHU-
KpoceTeil B IPOMBIIUICHHBIX 30HAX B PHIHOYHBIX YCIOBHSX MPUOOPETEHNUS SIEKTPOIHEPI UM U IPUPOHOTO ra3a. AHAIN3 TCHACHIMH B 00JIACTH MCIIOIB30BAHMS
MaJIOH pacrpeeeHHON reHepaly OKa3bIBaeT, YTO MCIOJIb30BAHUE PacpeIeSICHHON SHEPreTUKH, OCHOBAHHON Ha BO30OHOBISIEMBIX MCTOYHUKAX YHEPIUH,
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TIPOMBILINEHHbIE CUCTEMbI PACTIENENEHHOI TEHEPALINN KaK MHCTDYMEHT e 3HEPro3DAEKTUBHOCTLIO B NDOMBIINEHHbIX PErUOHaX
TWXE AR EER T AN D AR T RS
9KOHOMHUECKH 11e/1eCO00pa3HO He BO Bcex cTpaHax. Hampumep, B Poccuu Haubornee akTyalbHO HCIOIL30BAHUE PACIPEIECNIEHHBIX HCTOUHUKOB SHEPTHH, pa-
OOTarOIMKX Ha MPUPOJHOM Tase. VI3ydeHune NpUHIKMIIOB IEHOOOPa30BaHHs TIPH 3aKyIKe 3JIEKTPOIHEPINH HAa ONTOBOM M PO3HHYHOM PBIHKAX BJIEKTPOIHEPIUH,
a TaKKe MPH 3aKyIKe MPHPOIHOTO Ta3a Y PErHOHAIBHBIX TOCTABIMKOB M Ha TOBAPHBIX OMPIKaxX MOKAa3bIBACT, YTO yHPABICHHE BOJIATHIBHOCTBIO IPauKOB CIipoca
Ha DHEPrHIO MOKET CYIIECTBEHHO TOBIHUATH HA IIEHbI HA 3JIEKTPOIHEPTHIO U MPUPOJHBIH a3, HCHOIb3yeMbIE NPOMBIIUIEHHBIMU NPEANPUATHAMU U KPYITHBIMU
HOTPEOUTENAMH 3HEepropecypcos. IIpOMBIIIIEHHbIC MPEANPUATUS U CHCTEMbl MAJIOW paclpeie]eHHON IeHepaliH, ASHCTBYIOIINE B COCTaBE SAMHOTO JHEp-
TeTUYECKOT0 KOMIUIEKCA, OCYIIECTBIAIOT OJHOBPEMEHHOE MOTPEOIeHHE AICKTPOIHEPruy U3 EIMHOI 3HepreTHueckoil cucTeMsl, BRIPAOOTKY 3JIEKTPOIHEPIUM
CHCTEMOH pacrpe/IeNIeHHON reHepaliii BO BHYTPEHHIOKO CETh NPENPUATHS M BHEITHIOK CETh SHEPIOCHCTEMBI, a TAK/KE OJIHOBPEMEHHOE MOTpeOIeHHEe TPUPOI-
HOTO ra3a CHCTEMOI ra30mnoTpeOieHNs NPOMBIILICHHBIM TPENPHUATHEM M CHCTEMON pacrpeseleHHol reHepari. CHHXPOHU3AIHs PabOThl MPOMBIILICHHOTO
HPEANPHATUS M CUCTEMBI MaJION pacrnpeie/IeHHON IeHepaliny B PaMKax eIMHON CHCTEMBI yIPaBIEHHUs aKTUBHBIM HEPIeTHYECKHM KOMIIJIEKCOM TT03BOJISIET CHU-
3UTh KOMIUICKCHBIE 3aTPaThl HA 3aKyIKy SHEPropecypcoB MPEANPHUATHS, MOBBICUTH S3(Q(QEKTHBHOCTh U HAaJIKHOCTh SHEProcHaOKeHus obopynoBanus. B crarbe
THpeJICTaBIeHa chcTeMa (paKTOPOB, BIHMAIOIIMX HA CIIPOC HAa MOTPEOICHNE BIEKTPOIHEPIHH M PUPOJHOTO ra3a aKTUBHBIX SHEPreTHYECKHX KOMILIEKCOB, U Pa3-
paboTaHa MOJIEIb KOMIUIEKCHOTO yIPABICHUs aKTHBHBIMH SHEPreTHYECKHMMU KOMIUIEKCAMH B YCIOBHSX MX MHTEIPALlMU C TEXHOJIOTHEH YIPaBJICHHS CIIPOCOM
Ha 1oTpeOIeHre 3IEKTPOSHEPIHH M TIPUPOIHOTO ra3a MPOMBIIUICHHBIM NpeIpuaTHeM. Pa3paboTaHHbIN alropuT™ YIpaBJICHHUS aKTHBHBIM SHEPreTHYECKHM
KOMIIJIEKCOM T103BOJISIET yUECTh B3aUMHOE BIIMSIHME M3MEHEHHsI CIIPOCa Ha 3IeKTPOIHEPTHIO U TPUPO/IHBI I'a3 B COCTaBE AKTHBHOI'O SHEPTETHYECKOIO KOMILIEKCa,
IICHOBBIE (DAKTOPBI PHIHKA NIEKTPOIHEPTUM M TIPUPOIHOTO Ta3a, BHYTPEHHNE TPEOOBAHHs OrPAHNUCHNUS PETyTHPOBAHUS HATPY3KU MIPOMBIIIICHHBIX MPEANPHUS-
THIi, BHEIIIHHE CUCTEMHBIC OrpaHnueHnst ExuHol sHepretueckoit cucteMsl n EQNMHO# cicTeMbl ra30CcHaA0KEHHS, BOSMOKHOCTD YJIOBICTBOPEHHMS CIIPOCa Ha I0-
TpeOeHre MEKTPOSHEPTHU BHEITHUX MOTPEOUTETI aKTHBHOTO SHEPreTHYECKOT0 KOMILIEKCa. Pe3yibTaThl MiccIeI0BaHNs MOTYT OBITh HCIIOJIB30BaHbI B MPOLIECCE
pa3pabOTKH, BHEPEHNUS U yIPABICHHS aKTHBHBIX SHEPreTHUECKUX KOMILIEKCOB Ha MPOMBILNIICHHBIX TPEPHATHAX Poccuu 1 cTpaH Mupa.
KitroueBble €/10Ba: MPOMBIIIIEHHOE SMEKTPOCHA0KEHNE, CTOMMOCTD JIEKTPOIHEPT UM, IIPOMBIILIEHHBIH SHEPrOMEHE/KMEHT, SHEPronoTpedenue, norpedie-
HME NPUPOIHOTO Ia3a, PIHOK 31E€KTPOIHEPTHH.

A/\ﬂ UMTUOOBAHUS:
J13100a A.I1., CemuxoneroB A.B. (2024). I[IpombIluIeHHBIE CHCTEMBI PACTIPE/ICNICHHOM F'eHepallii KaK HHCTPYMEHT YIIPaBIeHUS 3HEPro3(h(heKTHBHOCTBIO B IPO-
MBIIUICHHBIX peruoHax. Cmpamezuueckue pewenus u puck-menedxcmenm, 15(2): 100-117. DOI: 10.17747/2618-947X-2024-2-100-117.
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Introduction

Since the dawn of industrialisation, the global fuel and energy
sector has undergone significant changes, creating a number
of specific industries, such as electricity, oil, gas, and coal.
The energy systems of most countries have become the most
important infrastructure and backbone sectors of the economy,
the efficiency of which determines the quality and cost of the
products manufactured in a country. In today’s conditions, the
fuel and energy sectors determine the vector of strategic industrial

Online www.jsdrm.ru

and territorial development of the countries of the world. The
global fuel and energy sector is characterised by ever-increasing
demand for the consumption of energy resources. Over the past 50
years, the average annual increase in the world’s consumption of
fuel and energy resources has amounted to 2.1%. The economic
development of any territorial entity is inseparable from an
increase in the consumption of energy resources to ensure the
functioning of growing industries and territorial agglomerations,
as well as the growing needs of the population.
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The main fuels and energy resources consumed in the world
are oil, natural gas, coal, and nuclear energy, the use of which
is converted into electricity and thermal energy. Electricity
is generated by hydroelectric and renewable power plants,
which are primarily based on the conversion of solar, wind and
hydroelectric energy.

Figure 1 shows the world consumption profiles for different
fuel and energy resources in the period 1965-2020. The
consumption of fuel and energy resources is increasing in all
cases, but at different rates. For example, the growth of natural
gas consumption is characterised by the same rates for all 56
years, while the rate of an increase in consumption of oil, coal,
and nuclear energy varies significantly.

Irregularities in the consumption patterns of different fuels and
energy resources are mainly related to economic, technological
and environmental characteristics. The decline in the rate of
oil consumption since the early 1970s is due to rising prices on
world oil markets. The decrease in the growth rate of nuclear
energy consumption is due to environmental restrictions and the
suspension of the construction of many nuclear power plants
following the accident at the Fokushima-1 nuclear power plant
in Japan in 2011. The increase in coal consumption since 2007
is due to the growth of Asia-Pacific economies with their access

Fig. 1. World consumption profiles for different fuel
and energy resources for the period 1965-2020
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to coal reserves. The growth in electricity generation based on
renewable energy technologies (RES) is due to the intensification
of their development after the beginning of the 2000s.

The difference in the structure of consumption of fuel and
energy resources is not only in the level of development of the
world fuel and energy sector. The structure of the energy mix
is highly differentiated in the territorial and national contexts.
Figure 2 shows the structure of fuel and energy consumplion for
electricity generation in the countries of the world in 2020. While
natural gas accounts for 38% of electricity generation in North
America, it accounts for 18% in South America. In the Middle
East, 28% of electricity is generated from oil, and in Europe,
APAC, and the CIS, the share is no more than 2%.

Taking into account the constantly increasing cost of primary
energy resources on world markets, the depletion of primary fuel
and energy resources in most countries, the intensive growth
of energy demand and the significant environmental impact of
the energy industry, most countries are currently developing the
concepts of ‘energy transition’, or ‘energy turnaround’ (German:
Energiewende). The concept of energy transition is based on
the gradual replacement of fossil fuels with renewable energy
sources.

Figure 3 shows graphs of the installed capacity of RES power
plants in 2011-2020. The growth rate of installed solar capacity
in the last decade of the period was 29% per year, while wind
generation averaged 14% per year. According to 2020 results,
the share of electricity consumption based on RES was 98.4%

Fig. 2. Structure of consumption of fuels and energy resources
for electricity generation in the regions of the world in 2020
(1 is natural gas, 2 is oil, 3 is coal, 4 is nuclear,

5 is hydro, and 6 is RES)
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Fig. 3. Installed capacity of RES power plants in 2011-2020 in GW
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average cost of a kilowatt-hour of electricity supplied in Russia is
on average 8 cents, which is 2 times lower than in France, Spain,
and Hungary and more than 3 times lower than in Great Britain,
Germany, Denmark, etc.

The low cost of electricity in Russia makes the global trend
towards intensive deployment of renewable energy sources
relatively less relevant for Russia. In 2020, the share of electricity
generation from RES (excluding large hydroelectric power
plants) was 41% in the UK, 28% in Finland, 19% in Brazil,
12% in Japan, but only 0.32% in Russia. The low share of RES
electricity generation in Russia is related to the uncompetitive
prices of RES electricity generation compared to conventional
electricity sources using relatively cheap natural gas.

Now the trend in Russia is the growing demand for electricity
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s 2 from existing and new industrial enterprises. Russia’s power
grid infrastructure was built in the days of the USSR. Power

Source: Electricity information 2020 IEA. Report of International En- transmission facilities are distributed among the industrial sites

ergy Agency. http://data.iea.org.

in Norway, 84.1% in Brazil, 80% in New Zealand, 68.4% in
Sweden, 67.7% in Canada, etc. These statistics include both
large hydro plants and distributed generation. The fact that
the share of renewable energy generation is high in many
countries and is increasing year on year once again confirms
the prospects for the development of distributed energy and
RES around the world.

Figure 4 shows statistics on the volume of production and
import (export) of different types of energy resources in 2020
for the top 10 largest countries. As can be seen from the graph,
Russia is the third largest producer of energy resources in the
world, after China and the United States. Russia’s share in
the global energy mix is 10% of the global energy resources
consumed. In 2020, 47.6% of the energy produced was
exported. Russia is the world’s second largest oil producer
after the United States. In 2020, 45.7% of oil produced
was exported. In terms of natural gas production, Russia is
second only to the United States, and well ahead of most of
the world’s economies that produce natural gas, accounting
for 17.6% of the world market. The share of Russian exports
of produced natural gas is 34.2% in 2020. Russia is the third
largest exporter of liquefied natural gas (LNG), a market that is
actively developing. Russia ranks sixth in the coal production
market, with 45.9% of coal production exported. In 2020,
Russia was the world’s fourth largest electricity producer.

The share of natural gas consumption in the structure
of fossil fuels used in Russia in 2020 was 75.5%. In most
countries of the world, this figure is significantly lower,
averaging 33.4%. The domestic production of natural gas
in Russia determines the pricing policy for natural gas on
the domestic market, the cost of which is one of the lowest
in the world. It averages $ 100 per thousand cubic metres,
which is more than 10 times lower than in Sweden, Spain, the
Netherlands, Italy, France, etc., and more than 5 times lower
than the average world price.

The cost of natural gas supplied to the Russian domestic
market and the high share of natural gas consumption in the
structure of electricity generation determine the prices of the
supplied electricity sold to the country’s domestic market. The
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for which the power grids were built, and despite the fact that
the distributed capacities are not fully utilised, their distribution

Fig. 4. Production and import (export) volumes of energy resources
for the top 10 largest countries in 2020
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in favour of other electricity consumers is
impossible.

According to modern Russian and world
legislation in the field of technological
connection to power grids, with the exception of
certain cases, the consumers of electricity pay
all the costs of performing works to increase
the permissible power for the consumer. Thus,
if it is necessary to increase the permitted
power consumption, the enterprise has to pay
all the costs of increasing the power of supply
transformers, strengthening cables, building
cells, etc. In some cases, the cost of increasing
the connected capacity of an industrial
enterprise can be in excess of $§ 1 million
for I MW of additional allowable power.

Figure 5 shows the number of submitted
and satisfied applications for technological
connections to power grids with a maximum
power of up to and over 670 kVA in Russia
in 2012-2018. The number of applications

Dzyuba A.P,, Semikolenov A.V.
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Fig. 5. Number of submitted and accepted applications for technological connections
to power grids with a maximum power of up to and above 670 kVA
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submitted by consumers for technological
connection to power grid facilities of power grid organizations
significantly exceeds the number of concluded contracts for
technological connection to power grid facilities. The same trend
is observed in many countries of the world.

The growing demands for electricity consumption and for the
construction of new industrial facilities or increasing the capacity
of existing technological links determine the need to find modern
solutions to improve the efficiency of power supply to industrial
enterprises. We believe that these circumstances determine the
priority of the development of Russian small-scale distributed
power generation based on natural gas.

The installation of small distributed generation systems
(SDG) has a number of economic advantages.

e Payment for the cost of electricity transmission services
and sales surcharges from regional electricity suppliers are
excluded.

e Payment for the cost of electricity as part of electricity
purchasing cost is excluded.

e Costs for technological connection and increase of
operational connection capacity are excluded.

e [osses during the electricity and heat transportn are
minimised [Abdulkareem et al., 2021].

e The probability of overpaying for electricity and heat due
to errors in the consumed energy resources is significantly
reduced.

e Small distributed generation systems have the following
technological advantages.

e [t is possible to regulate the load of distributed generation
according to the characteristics of a company’s
performance.

e The reliability of the energy supply increases.

e The quality of the electricity consumed increases.

e [tispossibleto control the reactive power balance [Liuetal.,
2019].

According to the estimates of the EnergyNet Infrastructure

Center, Russia, realising the potential of distributed energy will

104

tem. https://fedstat.ru/.

allow the Russian economy to receive economic benefits of up
to 150 billion rubles ($ 2.5 billion) in 2020-2028, taking into
account the deduction of investment costs [Lin et al., 2021].
One of the modern ways of using and developing the distributed
generation (DG) systems is operate them as microgrids.

1. Analysis of research studies
on the use of distributed energy

Modern foreign scientific research into the use of distributed
generation technologies is largely devoted to simulating the
operation of DG systems with a centralised power supply system
and increasing the sustainability of consumer power supply.
Studies [Beltran, 2020; Matos et al., 2021] investigate increasing
the stability of parallel operation of distributed generation systems
with centralised power supply systems. Studies [Martinez et al.,
2021; Sandhya, Chatterjee, 2021] focus on reducing failures and
improving the quality of power supply for distributed generation
systems. Studies [Anuradha et al., 2021; Baghbanzadeh, 2021]
focus on reducing losses during operation and distribution of
electricity generated by DG systems.

Many modern studies in the field of application of distributed
generationsystemsdeal withtheproblemsofintegrationwithmodern
digital control and management systems. The intelligent control
of distributed generation systems is studied in [Howlader et al.,
2015; Kakran, Chanana, 2018; Li, Chen, 2022]; the execution
of digital behavior simulation of DG systems is carried out in
[Belmahdi, El Bouardi, 2020; Valencia et al., 2021]; and the
researches [Rahiminejad et al., 2016; Menke et al., 2019] focus
on the improvement of digital monitoring and planning the
operating modes of DG systems.

Since the development of electricity markets in most countries
of the world has reached a high level, a significant part of the
global studies in the field of distributed generation focuses on
the integration of distributed energy with energy market pricing
mechanisms. Examples of such works are studies [Craig et al.,
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2018; Abdulkareem et al., 2021] dedicated to improving the
quality of planning and analysis of energy markets in the context
of integration of the energy system with distributed generation
sources. Studies [Yu et al., 2018; Liu et al., 2019] address the
issue of economic modelling of options for the operation of DG
systems in energy markets. Studies [Kumar et al., 2018; Lin et al.,
2021] have contributed to the simulation of the distributed
generation operation, taking into account the signals and
characteristics of the energy market.

Much scientific research is devoted to the use of RES-
based distributed generation [Garlet et al., 2019; Samper et al.,
2021; Zhang et al., 2021] and industrial energy storage systems
[Yanine etal.,2019]. Articles [Howladeretal.,2016; Nakadaetal.,
2016; Wang et al., 2018] focus on the integration of distributed
energy with modern control and management technologies.
The problem of improving the reliability of power supply to
consumers, taking into account the operation of distributed
generation systems based on demand response is studied in
[Poudineh, Jamasb, 2014; Nejad et al., 2019].

Many Russian scientists have also devoted their work to the
use of distributed energy systems. The problem of improving the
reliability of power supply systems is studied in [Nepomnyashchiy,
Ilyushin, 2013; Rytsova, 2018; Khudyakov et al., 2020].
Distributed energy systems in technologically isolated areas of
the country are studied in [Chulyukova, 2019; Nurmukhametov,
2020; Sichevsky, Dolgopol, 2020]. The studies [Kuchin et al.,
2010; Ragutkin, 2013; Abramovich, Sychev, 2016; Eljrushi et al.,
2019; Pogodin, 2019; Tepchikov, Stashko, 2019; Lukyanov 2020]
focus on improving the quality of electrical energy. Russian
scientists devote their research to the issues of reducing power
losses in distributed generation systems [Ilyushin et al., 2019;
Myshkina, 2019]. The effectiveness of electricity cogeneration in
distributed energy supply systems and highliting the advantages
compared to generation of a single type have been evaluated in
[Pivnyuk, 2008; Safonov et al., 2016; Dormidonov, 2019]. The
problem of increasing the efficiency of distributed energy sources
based on cogeneration technologies has been studied in [Lachkov,
Fedyaev, 2015; Makarova et al., 2018; Nalbandian, Zholnerchik,
2018].

Despite the wide range of research areas in the field of distributed
generation, not so many modern scientific studies pay attention to
the use of microgrids and develop methodological approaches to
the integrated control of electricity and natural gas purchase costs in
the control of microgrids at Russian industrial enterprises [Dzyuba,
Semikolenov, 2021a; 2021b; Dzyuba et al., 2022].

An industrial microgrid is an electric power generation
facility with an installed generating capacity up to 25 MW, which
has direct electrical connections with power receivers of an
industrial electricity (power) consumer and only one electrical
connection to the Unified Energy System and simultaneously
regulates and controls power generation and consumption within
a single balance flow. The control process takes into account the
possibilities of pricing parameters for the purchase of electricity
(power) and natural gas in the current conditions of the energy
market and the existing technological restrictions on the permitted
power consumption by the power receivers. All components of
the industrial microgrid are synchronously controlled on the basis
of intelligent functionally integrated devices.

Online www.jsdrm.ru
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2. Development of methodological foundations
for microgrids of the electricity market

Distributed generation systems using natural gas are
generally installed near the production sites of large industrial
enterprises or directly on the territory of such enterprises.
Usually, the electrical load of such enterprises is the main one for
DG systems. When designing the power and operating conditions
of a generation system, the characteristics of the electricity and
power consumption of the base enterprises are taken into account.

It is advisable to locate distributed generation systems close
to the sites of electricity consumers for the following reasons.

e Marketing of both electricity and heat energy is possible.

e The systems are located close to distribution gas pipelines.

e The generated electrical and thermal energy is transmitted
directly to the consumer with low losses.

e [t is possible to synchronise the operating modes of the
plants when producing and consuming both electric and
thermal energy.

e No need to pay for the transmission through regional
electricity networks.

e No need to sell the generated electricity according to the
rules for the subjects of the wholesale electricity (capacity)
market.

e No need to control a power plant with the dispatching
participation of regional and unified energy systems.

e The environmental impact when generating electricity and
heat is reduced.

e [t is possible to regulate the demand for electricity and
natural gas consumption from the Unified Energy System
and the Unified Gas Supply System (for enterprises
operating in Russia) [Dzyuba, 2020; Dzyuba, Solovyeva,
2021a].

A distributed generation system has a direct electrical
connection to the power receivers of an energy consumer, which
provides a unified operating system for the consumer and the DG
system. The power receivers of both the energy consumer and the
DG system also have a parallel connection to the Unified Energy
System, which determines the possibilities and limitations for
controlling the microgrid system.

Figure 6 shows the structure of a microgrid based on a typical
industrial enterprise. The industrial enterprise has consumers of
electricity and natural gas that use energy resources for both basic
production needs and for auxiliary needs of the enterprise.

The distributed generation plant also has a generator that
produces electricity and a gas turbine that produces high-pressure
steam to run the generator. The gas turbine is connected to the
gas supply system of an industrial enterprise and consumes
natural gas to run the generator and generate electrical energy
for the electrical network of an industrial enterprise. A system
of electricity and gas supply to an industrial enterprise has
technological connections with the Unified Energy System and
the Unified Gas Supply System.

The operation modes of electricity and gas-consuming
facilities of an industrial enterprise should be synchronised with
each other not only directly, i.e. the generation of electricity
by a generator, the consumption of electricity by an industrial
enterprise, and gas consumption by a distributed generation
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Fig. 6. Industrial microgrid structure
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Fig. 7. Structure of a methodical approach to control microgrids
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system and the natural gas consumers of the enterprise, but also
comprehensively, i.e. the system of generation and consumption
of electricity should be synchronised with the consumption of
natural gas.

The management of an industrial microgrid is further
complicated by the fact that the power and gas supply systems of
the industrial microgrid should be synchronised with the Unified
Energy System and the Unified Gas Supply System, with which
the industrial enterprise and the microgrid as a whole operate in
parallel within a single technological, regulatory, and economic
environmental control.

Figure 7 shows the proposed methodological approach to the
control of industrial microgrids operating in industrial enterprises.
The target function of implementing the methodological approach
is to reduce the cost of complex consumption of electricity
and natural gas by the industrial microgrid. The limits of the
microgrid control are maintaining the reliability of the equipment
of an industrial enterprise and the distributed generation system,
meeting the production schedule of the industrial enterprise and
ensuring the quality of technological processes in the industrial
enterprise and the DG system. In order to achieve the target
function, it is necessary to achieve the conditions of synchronous
simultaneous reduction of specific costs both for the electricity
production by the DG system and for electricity consumption.

When controlling the cost of purchasing natural gas, it is
necessary to take into account the cost of purchasing both on
the regional market and on the commodity exchange. When
purchasing electricity, it is necessary to take into account the
purchase on both the wholesale and retail electricity markets
for all main components: the cost of electricity and the cost of
electricity transmission services.

Fig. 8. Hourly graphs of the standard day electricity demand
for different types of consumers
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The control of the electricity and gas purchase cost parts
for an industrial microgrid is based on the total simultaneous
control of the electricity production schedule of the distributed
generation system. Electricity is supplied to the internal network
of an industrial enterprise according to the schedule of electricity
consumption of an industrial enterprise from the Unified Energy
System and the schedule of natural gas consumption by a DG
system and gas-consuming equipment of an industrial enterprise.
This results in the control of the schedule of total electricity and
natural gas consumption by the industrial microgrid. The proposed
methodological approach to control the industrial microgrid of an
industrial enterprise can be adapted to the infrastructure of energy
markets in various countries of the world, where the circulation
of electricity and natural gas is carried out within competitive
pricing models.

3. Industrial microgrid control integrated
with the demand management technology

The shape of the electricity demand curve for an industrial
enterprise operating in any country in the world is uneven due to
the peculiarities of the operation of the main and auxiliary power
consuming equipment [Matos et al., 2021]. Figure 8 shows
examples of hourly graphs of standard day electricity demand
for different types of consumers. Depending on the specifics
of an industrial enterprise, the shapes of the
electricity demand curves are individual,
which is expressed in the nature of the daily
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Fig. 9. Electricity consumption schedules and operating
schedules of industrial enterprise equipment

Equipment No. 1

Equipment No. 3
T
J

Source: [Dzyuba, Semikolenov, 2021b].

Operational factors are factors influencing changes in the
schedules of power consumption of industrial enterprises when
controlling operating modes of equipment within the production
of specified product groups.

Meteorological factors are factors influencing changes in the
electricity consumption schedules of industrial enterprises caused
by the influence of changes in environmental indicators, such as
air temperature, illumination level, precipitation intensity, etc.

Fig. 10. Structure of the influence of different factors on the uneven demand

for electricity consumption in an industrial enterprise

peak, the volatility of the load schedule, the
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The unevenness of work schedules and
control parameters of power-consuming
equipment in industrial enterprises is
associated with the influence of a number of
the following factors.

Production factors are factors that

Nature of equipment
operation schedule

/

Nature of equipment
operating modes

influence the change in the schedules of power
consumption of industrial enterprises, related
to the schedules of production processes and
the schedules of the production equipment in

Enterprise production

(18 . Electricity
and auxiliary equipment

demand schedule

0

an industrial enterprise.
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Socio-economic factors are factors influencing the change
in the electricity consumption schedules of industrial enterprises
associated with the influence of the schedules of the enterprise,
its work in shifts, and the sequence of weekends and working
days.

Production and regime factors have a direct effect, while
meteorological and socio-economic factors have an indirect
effect on the working hours of production and auxiliary
equipment in industrial enterprises. The structure of the
influence of various factors on the uneven demand for electricity
consumption at an industrial enterprise is shown schematically
in Figure 10.

The existing instruments of the wholesale and retail
electricity markets in Russia and in most countries of the world
provide, firstly, for the formation of the final cost of electricity
based on the cost of its individual components, and secondly, for
the formation of each component of the cost for the industrial
consumer individually. The peculiarities of the uneven schedule
of electricity demand for a particular consumer should be taken
into account.

The cost of electric energy purchased by Russian industrial
enterprises consists of the cost of electricity, the cost of electric
power, and the cost of electricity transmission services [Dzyuba,
Solovyeva, 2020a; 2020b].

The “Electricity’ component of the cost reflects the payment
per unit of electricity generated by the power plants of the
electricity system. The ‘Electric power’ component of the cost
reflects the payment by the consumer for the possibility of
uneven consumption of electricity from the power system and
an increase in the schedule of electricity consumption to the
maximum permitted values. The ‘electricity transmission service’
component of the cost reflects the cost to the electricity system of
transmitting and distributing the electricity generated, taking into
account irregular demand.

The electricity cost is calculated according to the formula:

SKCZZ[VV[XP’], (1)
where W, is hourly electricity consumption of an industrial
enterprise during the study period (kWh), P, is the price for the
purchase of the electricity component formed for an industrial
enterprise (rubles/ kWh).

Figure 11 shows an example of hourly prices for electricity
supply in Tyumen Oblast in November 202 1. Taking into account
that the prices of sold electricity are characterised by unevenness
that repeats the form of volatility of the demand for electricity
consumption, the cost of electricity sold on the wholesale and
retail electricity markets increases during the day, and, on the
contrary, decreases at night. The difference between the day and
night prices can reach 55% on some days. Considering that the
share of the electricity component in the structure of the total
cost of purchasing electric energy by industrial enterprises can
reach 40%, the difference between night and daytime peak prices
can have a significant impact on the amount of an industrial
enterprise’s costs.

Therefore, by managing the daily fluctuations in an electricity
in an industrial company’s electricity demand schedule, it is
possible to achieve a reduction in the cost of purchased electricity:

S, .=/ (W,). o)
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Fig. 11. Hourly prices for electricity supply in the Tyumen Oblast
in November 2021
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Source: compiled by the authors.

Such management of the electricity demand schedule is
called price-responsive demand for electricity consumption,
which is the management of the uneven schedule of hourly
demand for an enterprise, consuming electricity from the Unified
Energy System, depending on the price signals of the energy
market environment according to the minimum cost criteria for
purchasing electricity.

Price-dependent electricity consumption by industrial
enterprises is a tool for managing the demand for electricity
consumption, which is an initiative form of economic interaction
between the electric power industry entities and electricity
consumers aimed at jointly levelling the volatility of demand
schedules for electricity consumption on the scale of the Unified
Energy System [Baev et al., 2018].

The implementation of price-responsive electricity
consumption mechanisms makes it possible not only to reduce
the electricity purchase costs for each individual industrial
enterprise, but also to cut down the expenditure of the Unified
Energy System for uneven demand in the energy system of the
country as a whole.

The electric power cost component is calculated according
to the formula:

S =T x P 3)

whereﬂ Tepjj; is thgi power value accepted for calculating
enterprise obligations for purchasing electric power per month
m (kW per month), P, is the price for power that is valid for
enterprise obligation payment for purchasing electric power per
month m (rubles/kW per month).

For each billing month, P, is formed based on the market
pricing while T~ is formed based on the personal power
demand schedule of the industrial enterprise:

Tep,c,m =W.. > T;Jeak,region,SO ) (4)
where W, is the average hourly electricity consumption of an
industrial enterprise for a calendar month m(kW), Tpea recion_so 18
the peak hour of the regional electric power system on working
days during the periods of planned peak hours determined by JSC
‘System Operator’.

Figure 12 shows an example of the value ... formation for
an industrial enterprise.

The value used to calculate the indicator .. per day is taken
as the number of hours in which the peak hour of the regional
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Fig. 12. An example of the value .., formation
for an industrial enterprise (kW)

kW

AN

Source: compiled by the authors.

electric power system was formed. The electricity consumption
of an industrial enterprise per peak hour of the regional electricity
system can be quite different. The consumption in this hour can
be either very large or very small, which significantly affects the
purchase cost in the electricity cost component.

In this way, it is also possible to reduce the cost of purchased
electricity by managing the daily fluctuations in an industrial
company’s electricity consumption pattern:

Industrial microgrids as tools for managing the energy efficiency in industrial regions
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Table 1 shows peak hours of electricity systems in some
regions of Russia for November 2021.

Despite the fact that the number of peak hours of the electricity
systems in different regions is quite different, the number of peak
hours in each region does not differ significantly, which allows
their prediction with a sufficiently high degree of accuracy.

The electricity transmission cost component is calculated
according to the formula below:

See = (Tuee X 2 W)+ (T X W), (6)
where T . is the cost rate of technological consumption (losses)
within the two-part tariff for electricity transmission (rubles/kWh),
Tewe e is the cost rate to maintain electricity networks within the
two-part tariff for electricity transmission (rubles’/kWh), > W, . is
monthly electricity consumption of an industrial enterprise (kWh),
Wi w is the average maximum hourly electricity consumption of an
industrial enterprise during the planned peak hours of the power
system in working days for a calendar month m(kW).

Teee is the most significant of the two summands of
formula (3), and cost management for the Te - value considerably
reduces the cost of purchasing electricity in its transmission
service component. Depending on the level of the rated voltage,
according to which the cost of the transmission service is
calculated (LV, MV2, MV1, or HV), the transmission service cost

S, =fW). ®)) component can reach 50-60% in the tariff structure.
Table 1
Number of peak hours of electric power systems in some Russian regions for November 2021
Data Kemerovo | Krasnoyarsk Ny\irzghor:%d Novosibirsk Perm Republic of Sverdlovsk Komi_ Oryol
oblast oblast oblast oblast oblast Bashkortostan oblast Republic oblast
01.11.2021 15 15 11 11 N 17 B 17 N 17 N 18 N 19
02.11.2021 15 B 14 11 B 15 17 17 17 19 19
03.11.2021 15 I 14 11 [ 7 17 17 17 18 11
04.11.2022
05.11.2022
06.11.2023
07.11.2023
08.11.2021 15 15
09.11.2021 B 15 B 15
10.11.2021 B 15 G
11.11.2021 B 15 B 14
12.11.2021 B 15 B 15
13.11.2021
14.11.2021
15.11.2021 15 14
16.11.2021 B 14 15
17.11.2021 R 15 I 14
18.11.2021 15 I 14
19.11.2021 i 15 I 14
20.11.2021
21.11.2021
22.11.2021 15 15
23.11.2021 15 15
24.11.2021 B 15 B 15
25.11.2021 B 15 B 14
26.11.2021 B 15 B 14
27.11.2021
28.11.2021
29.11.2021 15 14 10 | 8 17 | 8 17 18 11
30.11.2021 15 I 14 11 o7 N 16 17 17 18 11

Source: compiled by the authors.
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Fig. 13. An example of forming the value W, ,,
for an industrial enterprise
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Source: [Dzyuba, Semikolenov, 2021a].

Figure 13 gives an example of forming the value W, . for an
industrial enterprise. It shows that, regardless of external factors,
the value ... depends only on the value of internal demand for
the power consumption of an industrial enterprise, which the
enterprise can manage.

Therefore, by managing the daily irregularity of the demand
schedule for electricity consumption of an industrial enterprise,
it is also possible to reduce the cost of electricity transmission:

=IO, )

Table 2 shows the periods of planned peak load hours of a
power grid in the areas of the first and second price zones for the
first half of 2022.

The periods of planned peak hours are approved before the
beginning of the calendar year and are known to the industrial
enterprises, enabling them to manage their demand schedules
according to the cost-minimising indicators of the electricity
transmission service.

Thus, all components of the cost of electricity purchased by
an industrial enterprise on the retail and wholesale electricity
market depend on the value of three components, namely the
cost of electricity, electric power and electricity transmission
services, the value of which is directly related to the nature of the
enterprise’s demand schedule:

S.=5,,+8,.5 . =fW), (®)
where S is the cost of electricity purchased by an industrial
enterprlse (in roubles).

A distributed generation system, operating as part of an
industrial enterprise, generates electrical energy in the internal
network of the industrial enterprise, thereby substituting the

Dzyuba A.P,, Semikolenov A.V.
[1306a A.M1., Cenmmxoneros AB

Fig. 14. Diagram of distributed power generation in the network
of an industrial enterprise
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Source: compiled by the authors.

enterprise’s consumption of electricity from the Unified Energy
System with the electricity generated in the enterprise’s network.
Managing the schedule of electricity generation into the network
of an industrial enterprise makes it possible to control the demand
schedule of the enterprise for consuming electricity from the
Unified Energy System, and thus to manage all cost components
of purchasing electricity, namely, the cost of electricity, electric
power and transmission service (Figure 14).

Figure 15 shows the influence of external and internal
factors on the operation of a distributed generation system in an
industrial enterprise. Internal factors include electricity demand
characteristics of the enterprise and the operating mode of the
DG system. External factors include system constraints and the
functional capabilities of the enterprise’s power grid, including
those for feeding electricity into the grid. Indirect factors affecting
the operation of a DG system include price factors.

Table 2
Periods of planned peak load hours of a power grid within the territories of the first and second price zones for the first half of 2022

From 8th to 13th

From 8th to 15th  From 8th to 15th  From 8th to 16th

First pricing zone E(r)?llrr; dinio 2l and from 17th E(r)(l)lrrr; dinio 2l and from 18th and from 20th and from 20th
to 21th hours to 21th hours to 21th hours to 21th hours
I . From 5th to 8th From 5th to 8th From 5th to 8th From 5th to 8th From 5th to 8th From 5th to 11th
Jone p g and from 11th to  and from 12th and from 13th and from 13th and from 13th and from 13th
17th hours to 17th hours to 17th hours to 17th hours to 17th hours to 17th hours

Source: [Dzyuba, Semikolenov, 2021a].
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As an internal factor, the electricity demand characteristics
of an industrial enterprise influence the operation of a distributed
generation system, resulting in the peculiarities of the internal
unevenness of the enterprise’s electricity demand and determining
the limitations and capabilities of the DG system to generate
electricity into the industrial enterprise’s network and control the
production schedule.

External factors such as system constraints and functional
capabilities of the enterprise power grid manifest themselves
in possible cross-flow limitations, fuel limitations, fuel supply
limitations, etc.

The main indirect factors influencing the operation of
a distributed generation system are price factors, which are
expressed in the prices for the production of electricity by the DG
system, the alternative costs of purchasing electricity from the
power grid. It is necessary to take into account the dependence on
the time period and the nature of the irregular demand schedule,
fuel prices, prices for repairing the DG system, etc.

Based on the study of the characteristics of the pricing of
electricity supply to enterprises, the perculiarities of DG system
operation, and the external and internal factors affecting their
work, the authors have developed a model for the control of
industrial microgrids, integrated with the technology for the
control of electricity demand (Figure 16).

As part of the model implementation, the

[poMbILWNEHHbIE CHCTEMBI PACNPERENeHHOI reHepaLmy Kak VIHCTD}/M%{E%&BHEHVIH SHQPFOB(pCbeKTVIBHOCTMO B MPOMBbILLNEHHbIX
WX

Industrial microgrids as tools for managing the energy efficiency in industrial regions

s B L R i
of optimising the generation costs and modelling different
generation schedules according to the criteria of minimising the
production costs of a DG system for an industrial enterprise are
analysed.

Based on the results of the analysis of the two main areas,
modeling the scenarios for the consumption of electricity by
an enterprise and the generation of electricity by a distributed
generation system within the framework of an industrial
microgrid system are performed.

The modelling takes into account the existing constraints,
such as the need to fulfil the production plan of the enterprise
and to ensure the system reliability of the enterprise and the
technological stability of the equipment of the enterprise and the
DG system.

The results obtained are the basis for adjusting the planned
hourly schedules for the operation of production and auxiliary
equipment at the industrial enterprise, planning hourly schedules
for electricity generation by the distributed generation system,
and synchronising the planned parameters of the enterprise and
the DG system according to economic parameters, consumption
schedules of electricity generation, technological parameters and
operating conditions. Electricity consumption not covered by the
generation of the distributed generation system is consumed from

Fig. 15. Factors affecting the power consumption of an industrial microgrid
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111



Crpaternyeckne peweHna 1 pUcK-MeHEeIKMEHT

/ Strategic Decisions and Risk Management / &iESRZFEFMREIE, 2024, 15(2): 91-204

Industrial microgrids as tools for managing the energy efficiency in industrial regions

nfOMMLIJﬂeHHbIE CiCTEMbI DaCHEQHSJ’IeHHOV] TEHEpaLnm Kak MHCEV/MSHT YNPaBNeHNA 3HeProaEKTMBHOCTbIO B NPOMBILWNEHHBIX PErMOHaX

WK PERERNEEETEN S MURBIW RS

the Unified Energy System under the conditions of electricity
supply from the wholesale or retail electricity markets, which is
taken into account when modelling the operation of the industrial
microgrid.

Thus, the management of industrial microgrids under their
integration with the technology for the control of electricity
demand includes the analysis of factors and the internal and
external parameters of the enterprise and DG system operation
within a unified industrial microgrid system with simultaneous
electricity consumption by an industrial enterprise from the
Unified Energy System under the conditions of the wholesale and
retail electricity market. The functioning of the model includes

Fig. 16. Industrial microgrid control model

integrated with electricity demand response technology

Dzyuba A.P,, Semikolenov A.V.
[lsi06a A.IM., Cemwkonetos A.B.

planning the operation of the industrial enterprise and distributed
generation, forecasting the demand for electricity consumption
and electricity market parameters, and modelling various
scenarios for the operation of individual elements of the system
and the industrial microgrid as a whole are carried out.

Despite the fact that the study and development of the industrial
microgrid management model integrated with the technology for
controlling electricity demand uses the pricing principles of the
Russian wholesale electricity market, it is possible to apply the
proposed methodological framework to consumers worldwide.
In order to implement the developed management model, it is
necessary to adapt it taking into account the peculiarities of the

energy market functioning and the principles of
pricing of electricity, depending on the volatility
of the demand for electricity consumption of

industrial enterprises.
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Source: compiled by the authors.
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Table 3
Results of the practical validation of the industrial microgrid control model
in conditions of integration with electricity demand management technology

Units Before working | After working
Parameter ST in industrial in industrial | Difference
microgrid microgrid

Total enterprise electricity consumption

2 Enterprise electricity consumption from power system

3 Enterprise electricity consumption from small-scale distributed
generation system

4 Electricity generation from small-scale distributed generation
system

5 Enterprise electricity consumption from power system

6 Electricity transmission services to regional power system
operators

7 Price of purchasing the electricity component
from the power system

g Price of purchasing the electric power component
from the power system

9  Price of services for electricity transmission to the power system

10 Price of purchasing the electricity component
from small-scale distributed generation system

1 Price of purchasing the electric power component
from small-scale distributed generation system

Price of electricity transmission services from small-scale
12 . .
distributed generation system

13 Total cost of purchasing the electricity component
by the enterprise

14 Total cost of purchasing the electric power component
by the enterprise
15  Total cost of transmission service for the enterprise
16  Total cost of purchasing electric energy by the enterprise
17  Total cost of purchasing electric energy by the enterprise
18  Total cost of purchasing electric energy by the enterprise
Source: compiled by the authors.

demonstrate the economic efficiency of using the developed
model of industrial microgrid management both in Russia and
in other countries of the world.

Conclusion

The research carried out enables us to draw the following
conclusions.

1. Despite the development trends in the fuel and energy
industry aimed at the gradual replacement of expensive
hydrocarbon raw materials by cheaper and cleaner renewable
energy sources, in a number of countries, such as Russia, due
to the relatively low cost of electricity generation by traditional
sources of electricity, the large-scale introduction of RES
technologies is not economically justified. Therefore, the vector
of power industry development in the countries with a relatively
low power generation costs will be different from the global one,
and this will continue for the next 20—30 years.

2. Despite the relatively low cost of electricity generation
in Russia, there is a significant shortfall in the capacity of the
distribution grid infrastructure. The capacity of the distribution
grid infrastructure cannot meet the growing electricity
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rubles/ KWh 6.65 5.375 -1.275
% 100% 81% -19%

consumption of industrial enterprises in the country. In such
conditions, the most effective solution is the use of small-scale
distributed generation systems powered by natural gas, which
makes it possible to meet the demand for electricity and offers
many technological and economic advantages.

3. One of the modern directions in the development and use
of small distributed generation systems is the use of industrial
microgrids. Such microgrids are integrated facilities for the
production and consumption of electricity, operating within
a unified control system, synchronising the parameters of
production and consumption of electrical energy, and allowing
industrial enterprises to reduce the costs of final energy
consumption.

4. The methodological approach developed by the authors to
control industrial microgrids operating on the basis of industrial
enterprises takes into account all components of the cost of
purchasing energy resources of industrial enterprises, includes the
management of production process schedules for the operation
of equipment, schedules for the generation of electricity by a
small distributed generation system. It also takes into account
the impact of multiple factors acting on the uneven demand for
electricity consumption. The methodological approach provides
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for planning the modes and parameters of synchronous operation
of each element of the system under centralised management of
the industrial microgrid.

5. The results of the study of price parameters for the purchase
of electric energy for industrial enterprises in Russia showed
that all components of the cost of electric energy, namely: the
component of electric energy, the component of electric capacity,
the component of electricity transmission services, are directly
related to the type of the volatility of demand for electricity
consumption of each industrial enterprise. Price-dependent
management of power consumption schedules on industrial
enterprises in terms of minimising the cost of electricity can
significantly reduce the cost of purchasing electricity from the
Unified Energy System.

Dzyuba A.P,, Semikolenov A.V.
[lsi06a A.IM., Cemwkonetos A.B.

6. The developed model for managing industrial microgrids
integrated with electricity demand management technology
is based on the analysis of internal and external operating
parameters of an industrial enterprise and a distributed generation
system, as well as factors within a unified industrial microgrid
system, subject to simultaneous consumption of electricity by
an industrial enterprise from the Unified Energy System in the
conditions of the wholesale and retail electricity market. The
model allows the industrial microgrid system to reduce the
complex costs of purchasing electric power.

7. The practical significance of the developments is confirmed
by the results of their practical approval at industrial enterprises,
which showed a potential saving in the cost of electricity
consumption for the enterprise by 20%.
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AHHOTaLuMs

B crarbe mpuBeiCHbI Pe3yNbTaThl HCCICAOBAHNS, TTOITBEP)KAAIONINE BBICOKYIO aKTyalIbHOCTh ()OPMUPOBAHHS Y CHCLUAIICTOB, 3aICHICTBOBAHHBIX B MPOCKTAX
TEXHOJIOTMYECKOH MOJICPHU3ALNH 1 HMIIOPTO3AMEIIICHH S, HOBOM KPUTHYECKU Ba)KHON KOMIICTCHIIH — CUCTEMHOH IPaMOTHOCTH, TIPEIOJIAralomieil eI0CTHOS
BHJICHHE MEXIUCIUIUIMHAPHBIX B3aUMOCBS3CH CIOKHBIX cucTeM. [Ioka3aHo, 4TO CHCTEMHAs IPaMOTHOCTh Ga3UpyeTcsl Ha CHCTEMHOM MbIIIICHUH U BIaICHUN
METOIOJIOTHSIMK CHCTEMHO# MHXKEHEPHH, 0CO00 aKTyaIbHBIMU MPH Pa3pabOTKe COLMOTEXHUYECKUX CHCTEM, BKIIOYAIOIINX KOMIIOHEHTBI Pa3HOM IPUPOIBI, M HX
9KCILTYaTall{ Ha IPOTKCHNH KU3HEHHOTO LMKJIA. BBINONHEH aHaIM3 pasanyuii HHKEHEPHOTO U yIPAaBICHYECKOrO B3IISI0B Ha CIIOKHOCTD, C y4ETOM KOTOPO-
ro 000CHOBaHA BOCTPEOOBAHHOCTH MOATOTOBKY MHHOBAIIMOHHBIX KOMaH[, OOBEANHAIOMNX CIIENUATUCTOB Pa3HBIX MpeaAMeTHbIX obnacteil. ChopMyTupoBaHb
TpeboBaHus K 00pa30BaTEeIbHBIM IIPOLYKTAM HOBOTO MOKOJICHHMS, PEaan3yIoluM ONepesKaroliee 00yuyeHre HHKEHEPHO-IKOHOMHYECKIM KOMIICTCHIHSM, He-
OOXOAUMBIM [IUIs TIPHHSATHS HHTETPUPOBAHHBIX PEIICHUH CIOKHBIX IPOOIEM, 1 TIPUBEICH COOTBETCTBYIOIIHIT OMBIT Kaepbl CUCTEM YIIPABICHHS SHEPIeTHKON
U IPOMBIIUICHHBIMU HPEANPUATUSIMU YPAIIbCKOTO (he/IepaibHOrO YHUBEPCUTETA, alipOOMPOBAHHBII TIPH ITOATOTOBKE PYyKOBOAHTEINCH BBHICOKOTEXHOIOIHYHOIO
6usneca. Crieruduka MpUMEHEHHs CHCTEMHOM IPAMOTHOCTH [OKa3aHa Ha MPUMEPE 3a/1a41 SHEPTeTHYECKOr0 Iepexo/ia, HarpsMyIo OIPEe/ICIsIONIeil T0CTIKEHIEe
TEXHOJIOTUYECKOTO CyBEPEHHUTETA U TIPE/IOJIaralolie mpoBeieHne ry0oKHuX peodpasoBaHmii B Pa3IMYHbIX OTPACISAX U PHIHOYHBIX CyOBEKTaX.
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Systems literacy — A new perspective
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Abstract

The article presents the results of a study that confirms the high relevance of developing a new critical competence among specialists involved in technological
modernisation and import substitution projects — systems literacy, which requires a holistic vision of the interdisciplinary relationships of complex systems.
The authors demonstrate that systems literacy is based on systems thinking and systems engineering methodologies, which are particularly relevant to the
development of sociotechnical systems that include components of different nature, and their operation throughout their life cycle. An analysis of the differences
between engineering and management views of complexity has been carried out, justifying the need to train innovative teams that bring together specialists from
different disciplines. The requirements for a new generation of educational products providing advanced training in engineering and economic skills necessary
for the development of integrated solutions to complex problems are formulated, and the relevant experience of the Department of Energy and Industrial The
management systems of the Ural Federal University, tested in the training of high-tech managers, are presented. The specificity of the application of systems
literacy is illustrated by the example of the energy transition problem, which directly determines the achievement of technological sovereignty and involves deep
transformations in various industries and market entities.

Keywords: systems literacy, systems approach, systems engineering, interdisciplinarity, modelling, life cycle, innovation.
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BypHoe pa3BuTHE TEXHOJIOTHH, II0OAJIbHBIE METaTpeHIbI,
pacripocTpaHeHHe MU(PPOBBIX 3KOCHCTEM, MHOTOOOpasme pas-
HOPOIHBIX JAHHBIX, paclIUpeHue chepbl NCTIONb30BAHUS UCKYC-
CTBEHHOI'O MHTEIIEKTa — BCE 3TO BEIET K 3HAYUTEIBHOMY I10-
BBIIICHUIO CIIOXKHOCTH cucTeM. Co3aHue CUCTEM U yIpaBJIeHHe
UMU Ha NPOTSHKEHUU )KU3HEHHOIO LUKIA TPEOyeT OT MEHEDKe-
POB U HHXXEHEPOB Bce OoJiee ITyOOKOro MOHNUMAaHUS UX HPUPOJIBI
U 3aKOHOMEPHOCTEH KOHTEKCTa, B KOTOPOM OHM JBOJIIOLMOHU-
PYIOT, CJIEI0BATENIbHO, CUCTEMHOIO BOCHPUSTHUS ACHCTBUTEIIb-
Hocti'. CHCTeMHast IPaMOTHOCTh COYeTaeT B ceOe KOHLENTy-
aJbHbIe 3HAHUS (CBOWCTB M IIOBENEHUS CIOXKHBIX OOBEKTOB,
IPOLECCOB, SBICHUH) M aHAIUTHKO-MBICIUTENILHbIE HABBIKU
(BugeHue mpoOneMbl B LIMPOKOM KOHTEKCTE, HA HECKOJIBKUX
YPOBHSIX IIEPCIEKTHBBL, OTCIEKHUBAHUE CIOKHBIX B3aUMOCBs3EH,
aHaJIN3 SHJIOTCHHBIX M 9K30T€HHBIX (PAKTOPOB, PACIIO3HABAHHE
3aKOHOMEpPHOCTEl ¥ IPOrHO3MPOBAaHUE M3MEHEHUIl B IOBeJe-
HHUU CHCTEMBI C TEUCHUEM BPEMEHHU IS IOATOTOBKU BapUAHTOB
yIpexaaronmx pemennii) [Sweeney, 2018].

TTorpeGHOCTD B CHCTEMHOM IpaMOTHOCTH O0YCIJIOBJICHA Clie-
JYIOIUMU [IPUYUHAMU.

1. 3mMeHeHwus B ipupoie, OOIIEeCTBE IO BIUSHUEM [100aITh-
HBIX TPEHOB, Pa3BUTHUSI TEXHOJOTHUH, YCHJICHUS B3aMMOCBS3EH
1 B3aMMO3aBUCHMOCTH MEX/Y JIFObMHU, PHIHOYHBIMH U TOCYAAP-
CTBEHHBIMH CTPYKTypaMu TpeOyIOT HOBBIX HOJIXOIOB K OLCHKE
CUTYyalli{, NMPUHATHIO PEIICHUH, OpPraHU3alliM IOBCEJHEBHON
JICSITEIIBHOCTH.

2. TpamumuoHHBIA aHATUTUYECKUH TOAXOM, OCHOBAaHHBIN
Ha JIMHEHHBIX MPUYMHHO-CIIEICTBEHHBIX 3aBUCUMOCTSX, B 3THX
YCIIOBUSX HE NPHUMEHHM (BBI3bIBACT HENPE/BU/ICHHbIC MOCIE/-
CTBHSA U ITOPOXKIAET HOBBIC MPOOIICMBI).

3. CUCTEMHOCTbh peabHOrO0 MHpa CTajla OIpPEACIIOUINM
(akTopoM — ee Ooubllle HEBO3MOXXHO HMIHOPHpOBaTh. Mupo-
BbI€ KPU3HChI, U3MEHEHHE KIIMMaTa, YCKOPSIOIINEC U3MEHEHHUS
B Pa3BUTUM KOMMYHHUKAIIWH, JJOPTMCTHYECKHUX IIETIOYKAX, CO3/a-
HHE IU1aTGOPMEHHBIX MOJEIeH U SKOCHCTEM B OM3HECe MOXKHO
paccmarpuBarh TOJIBKO C MO3UIINI CUCTEMHOTO TIOJIX0/A.

4. HoBble criocoObl MBIIIICHUS, AEHCTBUH, B3aUMOOTHOIIIE-
HUI TpeOyIOT BCEOOBEMITIONIETO MOHUMAHUSI CTPYKTYPBI U I10-
BE/ICHHs CHCTEMbI KaK OT HCCJEI0BaTelNei, IPOEKTHPOBIIUKOB,
MEHE/KEPOB, TaK U OT CHELUATUCTOB, TOTOBSIIUX WM MTPUHH-
MArOIUX PEIICHHUS.

! Systems engineering vision 2035. Engineering solutions for a better world (2022). The International Council on Systems Engineering (INCOSE). https://www.incose.org/about-

systems-engineering/se-vision-2035.
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OT BIaieHUSI CUCTEMHOH I'DaMOTHOCTBIO TAaKKE 3aBHUCHUT,
CMOXKET JI1 MEHEKep OObSACHUTH HA MOHATHOM JUIS CTEHKXOJI-
JIEpOB SI3bIKE, B KaKOH CHCTEME BBIIOJIHSACTCS PaboTa, KaKOBBI
ee KIIFOYEBBIE OCOOCHHOCTH M YETO OXKHIATh OT TOH CHCTEMBI
B mporecce ee sBomonmu [Dubberly, 2014]%. Takum oGpaszom,
CHUCTEMHasi TPaMOTHOCTb CTAHOBUTCS KITFOYOM K TIPHHSATHIO KOM-
TUICKCHBIX WHIKCHEPHBIX, (DMHAHCOBBIX, OPraHU3aIlMOHHBIX pe-
LICHUH NpY CO3IaHMU U pa3BUTUHU cucTeMsbl. [Ipu 3ToM ucnomns-
3yeTcsl clielualIbHbIN MPo(eCCHOHAIbHBII A3BIK.

HauanbHblil ypoBeHb CHUCTEMHON T'PAMOTHOCTH HAauyMHAETCS
C YMEHHUS NPEICTAaBUTh OOBEKT YNPABICHUS B BHUIE CHCTEMBIL.
OT0 npennonaraeT IOHUMaHUE B3aUMOCBS3€i BHYTPU CHCTEMBI,
CTPYKTYpBI €€ KOMIIOHEHTOB, OCOOCHHOCTEH MOBEICHUS CUCTE-
MBI BO BHEIITHEH cperie, (YHKIHUI, KOTOpbIe OHA JOJKHA BBITION-
HSTh Ha NPOTSHKEHUHU >KU3HEHHOTro 1MKiIa. Ha maHHOM ypoBHE
MIPUHIMITHAIIBHO B)KHO YMETh YETKO OIMCATh CUCTEMHBIN KOH-
TEKCT — COBOKYITHOCTh (DAKTOPOB U OOCTOSTENILCTB B OKPYKECHUH
paccMaTpuBaeMON CUCTEMBI, BIMSIONIMX HA €€ COCTOSHUE U pa3-
BUTHE.

CHCTEeMHBII KOHTEKCT OITUCHIBAET BCE BHEIIHHE JICMEHTHI,
KOTOpbIE€ B3aUMOJIEHCTBYIOT 4epe3 IpaHHIly KOHKPETHOW MHTE-
pecyromeil Hac CUCTEMBI, U JaeT JIOCTATOYHOE IPECTaBICHHE
00 sneMeHTax BHYTPHU €€ IpaHHLl. YTOOBI MOJHOCTHIO MOHSTH
KOHTEKCT, HEOOXOIMMO TaKkKe HICHTU(DHIUPOBATH XapaKTepH-
CTUKHU Cpellbl, B KOTOPOH HAaxOAWUTCS paccMaTpuBaeMas CHUCTE-
Ma, — TaK Ha3blBaeMOE CHCTEMHOE OKpykeHue. PaccmorpeHue
CHCTEM B KOHTEKCTE IO3BOJISICT COCPENOTOUMThCS Ha CaMoH
cUCTeMe, COXPaHss P ITOM OoJiee IIMPOKYI0 CUCTEMHYIO TIep-
cnektuBy. [Ipu aToM, kak ormeuaer [[. Maprun [Martin, 2004],
TpeOyeTcst ydeT MEeKAUCIUIUIMHAPHOTO BIMSHUS HA Hee APYTHUX
CHUCTEM, KOTOPbIE B TOW WJIM MHON CTENEHM ONpPENeNsioT BO3-
MOXXHOCTH (DyHKIIHOHUPOBAHUS U Pa3BUTHUS HHTEpECYyOLIeH Hac
CHCTEMBI Ha NPOTSHKEHUHU €€ >KU3HEHHOro nukia. Kpome toro,
CJIeAyeT MOHUMATh, YTO TMHAMHUKA KOHTEKCTa BO MHOTOM 3aBH-
CHUT OT CTEHKXOJJIEPOB, 3a4acCTyI0 UMEIOIIUX Pa3InyHbIe, a I0-
poii nake KOH(IMKTYIOMME B3MISABI HA LIEJTH
CO3JaHMS CUCTEM M MHTEPECHI IIPU UX UCIIONb-
30BaHUM’.

HOBbIE CUCTEMbI
N TEXHOJNIOMMn
MEHEIXKMEHTA

1. CyLHOCTb CUCTEMHOIO NMOAXOAA

CHCTEeMHBII TOIXO/I paccMaTphBaeT 00b-
eKT (sIBJIICHHE, TMPOIeCcC) KaK XOJOH — CyIII-
HOCTb, KOTOpasi cama 1o cede SBIsIeTCs LeNoi
CHUCTEMOH M B TO € BPEMs 4YacTblO APYrou
CHCTEMBI, KOTOpasi B3aUMOJEHUCTBYET C MO3aH-
KOH JIPYTHX XOJIOHOB B CBOEH Ooliee MHPOKOH
cpene, HO TIPH 3TOM COCTOUT M3 B3aWMOJIEH-
crBytomux yacreii [Koestler, 1967; Hybertson,
2009]. D10 03HaYaeT, YTO BAKHHIM HABBHIKOM
CHUCTEMHOI'O IIoAXoda sBJISICTCA BBISIBJICHUC
«ECTECTBEHHBIX XOJIOHOB» B IPOOJIeMHO¥
CUTyallul M Ipoueccax NPUHATUA peHICHHﬁ,
a TakoKe paclpeieNieHne X OTBETCTBEHHOCTH
3a onpezeneHHble GpyHkimu. [ToaToMmy cucrem-
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MH(OPMaLOHHbIM
NpPOCTPaHCTBOM

HOBbIE TEXHOJ1IOI A
PAONOINEKTPOHUKU
*LTE n 5G
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PaAnN03NEeKTPOHHbIE KOMMIEKCbI

* Po6oToTEXHUKaA
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* TenemeguumHa

* VnpexpatoLlee ynpasneHve
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HBIM MOAXOA OIpenessieT NPoOIeMbl, PEICHUsI U caM Ipolece
MIPUHATHS PEIICHHUH ¢ YIETOM CIIEAYIONINX TPeOOBAHHIA:
paccMoTpeHHe NpoOsIeMbl LETOCTHO, C YYETOM TPaHULIbI
po0OJIeM 1 B3aUMOCBSI3U CUCTEM;

BBIPAa0OTKa PELICHUH, YMEHBIIAIONMX OPraHU30BAaHHYIO
CJI0)KHOCTD;

aHaJIM3 KOHTEKCTa CUCTEMbI, TeHEPUPYIOIIei TOTeHIHAb-
HBIE TIPOOIEMBI U BO3MOXKHEIE pemieHust (puc. 1).

CucTeMHBIH MOIXO0/ BKJIIOYAET LEIOCTHOE CUCTEMHOE Ipe-
CTaBJIEHHE, KOTOPOE OXBATHIBAeT 0OoJliee IIMPOKU KOHTEKCT
CHCTEMBI, BKJIIOYAs HHXKCHEPHYIO U ONEPALMOHHYIO Cpeny, 3a-
WHTEPECOBaHHBIE CTOPOHBI M BECh JKU3HEHHBIH UK. st pe-
anu3aluy CUCTEMHOTO HOIXOJa MPEATIOKEH Psl PYyKOBOASIIUX
nosiokennit [Hitchins, 2009].

1. CucreMHOCTh — TI00YI0O MHTEPECYIOLIYI0 HAac CHCTEMY
(Sol) HeoOxoaMMO paccMaTpuBarh B 00J1€€ ITMPOKOM CHCTEMHOM
KOHTEKCTE.

2. CuHTe3 — CUCTeMHast HHKEHEPUsl JIOJDKHA CBOJIUTH BOC/IH-
HO BCE YaCTHU U BbIPAOaThIBATH PEILICHUS AT CUCTEMBI B LIEJIOM.

3. Xonmu3M (IETBHOCTH) — MPUHAMAS PEIICHUS ISl OT/IEINb-
HBIX HJIEMEHTOB, BCEIZIa CIIEAYeT IIPOCUNUTHIBATH UX MOCIEACTBUSL
IUTSL CHCTEMBI B [IETIOM.

4. Ananorusi ¢ opraHM3MaMH — BCET/Ia pacCMaTpUBaTh CUCTE-
MY KaK >KUBOH OpraHM3M, MEHSIONIMI CBOE MOBEJCHUE B OTBET
Ha M3MCHEHHUS CPEJIbl.

5. AnmanTHBHAS ONTHMH3AIHS — PElIaTh MPOOIEMBI IO Mepe
UX TIOCTYIUICHUSI.

6. IIporpeccuBHOE CHIKEHHE SHTPOIHMU — MPOEKTHPOBATH
Ha paHHUX CTaJUAX KU3HEHHOTO IIUKJIA BCE HEOOXOIUMBIC JIeii-
CTBHS 10 00CITY)KHBAHUIO, TTOJJIEPIKKE U OOHOBJICHHIO CHCTEMBL.

7. AnantuBHOE COOTBETCTBHE — IIPOEKTHPOBATh >KU3HEH-
HBII LUKJI CHCTEMBI UCXOAS W3 IMOTPEOHOCTEH KPUTHYECKUX
JUIsl yCIiexa CTeHKX0IIepoB.

Baxknass o0nacte MpUMEHEHHs CHCTEMHOTO TIOJX0[a — HC-
MOJI30BAHUE HA MPAKTUKE MPUHIMIIOB CUCTEMHOW WHKCHEPUU

Puc. 1. Ilpumep aHamm3a KOHTEKCTA MHAYCTPUM PAJUO3/IEKTPOHUKA

7 MHGOPMAIVIOHHBIX TEXHOIOTHIT

Fig. 1. An example of a contextual analysis of the radio electronics and information

technology industry
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2 Cm. Takxke: Sustainability studies: A systems literacy approach.
studies-a-systems-literacy-approach/.
* Systems literacy (2021). https:/systemssciencesliteracy.org.

120

(2023). https://courses.lumenlearning.com/suny-sustainability-a-comprehensive-foundation/chapter/sustainability-

Online-Bepcua xypHana www.jsdrm.ru



Crpaternyeckmne peweHna U pUcK-MeHEeIKMEHT

/ Strategic Decisions and Risk Management / f{ESRIBAMLETE, 2024, 15(2): 91-204

[wtensman J1.00., faspunosa T.b., KoxesHukos M.B.
Gitelman L.D., Gavrilova T.B., Kozhevnikov M.V.

IpU CO3JaHUM U pa3BUTHU cIOXHBIX cucteM [Sillitto, 2010].
Ha 6a3e >Tux npuHIUIOB GOpPMHpPYIOTCS PYKOBOACTBA IO TIPH-
MEHEHHIO TPOLECCOB CUCTEMHONW MH)KeHepuu. B 3aBucumoctn
OT HAa3HAUCHUs, OONACTH TPUMEHEHHS U CTEIICHH U3yYEHHOCTH
npo0JIeMHONM 001acTH Takue PYKOBOACTBA HMMEIOT LIMPOKHH
JIMara3oH JCHCTBHSA: OT BPUCTUK (0OOOIIEHHS MPAKTHIECKOTO
OIIBITA) IO MOAENeH (CO3MaHHbBIX Ha OCHOBE TEOPETHUYECKUX pa3-
paborok). Bce oM mopnepKUBaroOT LEIEHAIPABICHHBIE CYXKIIE-
HUS WIN AEHCTBUS B KOHTEKCTE, HO MOT'YT CHJIBHO Pa3jInyarhes
10 00BEMY, TOTHOMOYHSM U TIPEIOCTABIIIEMBIM BOSMOKHOCTSIM.
Ilo Mepe HakomIEHMs ONbITa BO3MOXKHOCTH HMX HPUMEHEHMS
paciupsitorcst. [IpuHIMIBL CHCTEMHOM MH)KEHEPHU UMEIOT pa3-
JIMYHOE MPOHUCXOXKICHNE, OHU OCHOBAHBI KaK HA MPAKTHUKE, TaK
u Ha Teopur [Rousseau et al., 2022], a neifcTByromume cranaap-
TBl M PYKOBOACTBA CUCTEMHOH HHKEHEPHU BKJIIOYAIOT B ceOds
MHOTHE 3JIEMEHTBI CUCTEMHOI0 110AX0/a. B kauecTBe mpuMepoB
MOXKHO IPUBECTH PAJ NPUHIHUIIOB, MPELTOKEHHBIX MexXTyHa-
POZHBIM COBETOM I10 CHCTEMHO# HH)KEHEpHH®.

1. IIpuMeHeHne CUCTEMHON MH)XEHEPUH 3aBUCHUT OT OTPeO-
HOCTEH CTEHKXO0JepoB, IPOCTPAHCTBA U PE3YIbTATOB CUCTEM-
HBIX PEIIEHHH, a TaKKe U3MEHEHNI KOHTEKCTa Ha NPOTSHKEHUN
BCEro JKM3HEHHOIO LUKJIA CUCTeMbl. Bo BHUMAHUE IPUHUMAIOT-
cs1 OI0[DKeT, rpaduk, TEXHHYECKUE TOTPEOHOCTH, PYTrue OXKUia-
HUA M OTPAHUYEHUSL.

2. CucremHas WHXXCHepusi (HOPMHUPYET LEIOCTHOE MpPEe-
CTaBIICHUE O CUCTEME, €€ DIEMEHTAX, B3aUMOJCHCTBHAX MEXIY
HUMH, Pa3INuHbIX (akTopax (MOIMTHYECKUX, SKOHOMUUECKHUX,
COLMAJIbHBIX, TEXHOJIOIHYECKUX, YKOJTOTMYECKUX, [IPABOBBIX).

3. PeanbHas cucTeMa MOXKET OBITh OIHCaHA JIMIIb UACallb-
HBIM IIPEJCTaBICHHEM, TO €CTh UAEAILHON MOJEIBIO.

4. Pemenusi CUCTEMHOW MH)KEHEPUHU NMPUHUMAIOTCS B YCIIO-
BUSIX HEOIIPEAEIEHHOCTH C y4ETOM PUCKa.

5. CnoxHble cUCTEMBl pPa3padaThIBAIOTCS aJEeKBAaTHBIMU
IO CJI0KHOCTH OPraHU30BAHHBIMU CTPYKTYPAMHU.

2. CUCTEMHYIO rPaMOTHOCTb Pa3BMBAIOT
METOAOAOTUM CUCTEMHOM MHXKEHEPUU

B kadecTBe OCHOBHOrO OOBEKTa pa3pabOTKU H COIPOBO-
KICHUS B CHCTEMHOM MHXKEHEPHU IPHUHATHI COLMOTEXHUUECKHE
cucrembl [Checkland, 1978]. TTo cBoeit cyTH 3TH CHCTEMBI CO3-
JTAFOTCS JUTSL ONPE/ICIICHHOM e U TPEOYIOT TOJICPIKAHNUS K3~
HEHHOTO LIUKIIA.

B cucremHoll nH)KeHEpUH NAEI0 KOHTEKCTA CIIPOEKTUPOBAH-
HOHM CHCTEMBI MCHOJIB3YIOT IUISl TOTO, YTOOBI BBIACIUTH Ty CH-
CTEMY, XKM3HEHHBIH LIUKI KOTOPOH HEOOXOANMO NOIIEPIKUBATh
(Sol), a Taxxe 3aUKCHPOBATH M COIIACOBATH BAYKHBIE B3aUMO-
CBSI3U MEXJIy HeM M cucTteMaMi, ¢ KOTOPHIMH OHa B3aMMOJIEii-
CTBYET HalpsIMYIO HJIH KOCBEHHO. Bb160op rpanuis! Sol st kKoH-
KPETHBIX BUIOB JEATEIbHOCTH 3aBUCUT OT TOTO, YTO MOXKHO H3-
MEHHUTb, @ YTO JIOJDKHO OCTAThCsl HEN3MEHHBIM.

B mpoueccax NmpoeKTHpOBaHMS U B3aUMOICHCTBHUS ydacT-
HHUKOB TOJIE3HO CIIBUTaTh IPAaHMIBI: pacCMaTpuUBaTh WHTEPECY-
IOLIYI0 CUCTEMY B Y3KOM CMBICIIE, OXBaTbIBAIOIIYIO €€ CUCTEMY
— B LIMPOKOM CMBICIIE, @ TaKXke cpeay ONMKHEro M JalbHEro
okpyskenust. Takoil criocod npeacTaBieHuss 00bEKTa MO3BOJSIET
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HalTH Haubolee 1enecoo0pa3Hble PEeLICHNs B 3allyTaHHBIX CH-

Tyaruax. [lone3Ho Takke y4uThIBaTh pa3indMs B MOHUMAHUM

1esnell 1 00acTH UCIIOIb30BAHUS CHCTEMBI PAa3HBIMU IPyNIIAMU
CTEHKXOJIEPOB.

JI1s cucTeMHOM MHKEHEPUH 3a/iaua IIPEOIONIEHNs] CII0KHOCTH
HMeEET MEePBOCTENEHHOE 3HaueHue. [Ipr 3ToM pa3innyaroT HeCKOIb-
KO ee kareropuil. CTpyKTypHas CJI0)KHOCTb OIPEAEIISICTCs] Koluue-
CTBOM Pa3HOPOJIHBIX HJIEMEHTOB M MX B3aUMOCBA3IMU. J[MHaMuye-
CKasl CJIOKHOCTb BBIABIISIETCS 110 MI3MEHEHUIO TTOBEJICHUS CUCTEMBI,
BBITIOJIHAIOIICH CBOM 33/1a4d BO B3aMMOJCHCTBMU C BHEIIHEH
cpenoit. ColuanbHO-IOIUTHYECKAs: CIOXKHOCTh CBOMCTBEHHA CH-
CTeMaM, BKJIIOYAOLINM JIHOZIEH, KOTOpbIe BHOCST B TIOBE/ICHUE CH-
CTEMBI JJOTIOTHUTEIIBHBIE AIEMEHTHI CIIOKHOCTHU. Paznanble Buibl
CIIOYKHOCTH B3aMMOCBSI3aHbI MEX/Ty cO00W 1 TpeOyIOT BHUMAHHS
TPU MPOSKTUPOBAHUHU U SKCIUTYaTALMH CUCTEM.

CyObEeKTHBHO CIIOKHOCTh H3MEPSIETCS TEM, HACKOIBKO JIeT-
KO HaONIOJATeNni0 IOHMMAaTh CHUCTEMY WM IIPEACKa3bIBaTh,
4TO ¢ HEeH OyneT mpoucxoauTh B OymaymieM. Takum oOpa3om, OHa
3aBUCUT OT JIMYHBIX KadecTB HaOromaresisi (0OCBEJOMIICHHOCTH,
TTOHSTIIMBOCTH).

OOBEKTUBHO CIOKHOCTb SIBJISICTCSl aTpUOYTOM  CIIOKHBIX
CHCTEM, M3MEPSEMBIM B OIPE/IEICHHOM JMara3oHe 3HaueHUH
OT YNOPSIIOYEHHOCTH 10 MOJHOrO Oecropsinka. OHa ompenens-
eTCsl KaK CTeNeHb HEBO3MOXKHOCTH MpeJICKa3arh OyIyIiee CoCTo-
SIHUE CHCTEMBI, HCXOsl U3 UMEIOIIUXCS 3HAHUN O e TeKyIleM
COCTOSIHM U UCTOpUH. /7Sl OLEHKH OOBEKTHBHON CIIOKHOCTH
HCIIOJIB3YETCSI PSIZL XapaKTEPUCTUK HJIEMEHTOB CHCTEMBI U B3au-
MOCBSI3€H MEX/y HUMH: HE3aBHUCHUMOCTb, B3aMMOCBS3aHHOCTb,
Pa3HOPOJHOCT, aJAITUBHOCTb.

CucreMHasi MHXEHEpHUsl HaKoNwia OOraThlil OIBIT MpUMe-
HEHMs CUCTEMHOTO IOJXO/a Ha MPaKTUKE JUlil UICHTU(HUKALNH
Y IOHMMAaHWUsI CJIOXKHBIX TIPOOJIEM M BOBMOYKHOCTEH, IJIsl CHHTE3a
aJIbTePHATUBHBIX BapUAHTOB PEILICHUs, aHAIU3a U BeIOOpa JIyd-
[IET0 U3 HUX, JUIS IPIMEHEHHUS BHIOPaHHOTO PEIICHUs], a TaKXKe
CBSI3aHHBIX C HUM BapUaHTOB JCHCTBUI B 001aCTU pa3BepThIBa-
HUSI, MCIIOTb30BaHUS U TOIEPIKKU CIIPOCKTUPOBAHHBIX CHCTEM.

OpnHol 13 QpyHJAMEHTAIBHBIX OCHOB CHCTEMHOW WH)KEHEPHU
SBIISICTCS. BHUMAaHUE K Pa3pabdOTKe M COMPOBOXKICHHIO CHCTEM
C TO3MLIMH TONHOTO XU3HEHHOTo Lukia. [Ipu sTomM cucrtemuas
WHKEHEepHs1 00eCleyrBaeT BCECTOPOHHEE HCCIEIOBAHHUE IIPO-
eKTUPYEMOH CHCTeMbl Ha PAaHHUX CTAAUSAX, aKTUBHOE B3aUMO-
JIeHCTBUE BCEX 3aMHTEPECOBAHHBIX JIMI], BHECEHHE M3MEHEHUM
B CHCTEMHbIC TPeOOBaHHMS 10 MEpEe IMOJY4YCHUs] HOBOH MHQOP-
Mallii, MEXIUCUUIUTMHAPHBIE KOMMYHHMKAIIUHM, MOJAEINPOBa-
HHE TOBEICHUSI CUCTEMBI B TEUEHHE BCETO >KU3HEHHOTO LIUKIIA.
B pesynbrare CHMKAIOTCS PUCKH, TOSBISIETCS BO3MOXKHOCTD
BBIABILATH Je(DEKThI Ha PAaHHUX cTaJuax npoekTa. Obmue 3arpa-
ThI KM3HEHHOTO IMKJIA CYIIECTBEHHO yMeHbIIaroTcs. [IpoexTsr
BBITIOJIHAIOTCS. B COOTBETCTBHU C Ipa)uKoM, IOCKOJIbKY 3Ha-
YUTEJIBHO COKPAIIAETCS BPEeMsS Ha MCIPABICHHUE JIOMYIICHHBIX
omuO0K npoexTuposanus. I1o Toii sxe NpUUIKMHE CHIDKAETCS PUCK
MPEBBIMICHNUS OIO/PKETa MPOEKTa, MOBBIIIACTCS Ka9eCTBO pa3pa-
0OTKM M SKCIUTyaTallMOHHBIE XapaKTEPUCTUKU CUCTEMBL. DTOT
2¢deKT B HAMOOJIBILEH CTETICHN MPOSIBIISIETCS] B CUCTEMaX, KOTO-
PBIM CBOMCTBEHHO OBICTPOE PACIIMPEHHE (MACIITA0UPyEMOCTD),
JUHAMU3M, B3aMMO3aBUCHMOCTb, B3aUMOJICHCTBUE C JIIOIBMHU,
MCIIOJIB30BAaHUE HOBBIX U IIOTCHIMAIBHO OMACHBIX TEXHOIOTHH.

4 Systems engineering vision 2035... https://www.incose.org/about-systems-engineering/se-vision-2035.
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RGO EIEN LARIPAYF A
Puc. 2. IlpuHnunmanbHas MOAENb )KU3HEHHOTO LKA CUCTEMbI
Fig. 2. Basic model of the system life cycle
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Hcemounux: anantuposano aBropamu 1no: Guide to the systems engineering body of knowledge. http://sebokwiki.org/wiki/Guide to the

Systems_Engineering Body of Knowledge (SEBoK).

Monenb >KU3HEHHOTO NHUKJIA WACHTU(DHIUPYET OCHOBHEIC
CTaJuH, Yepe3 KOTOpbIe MPOXOAUT CUCTEMa OT Havaja J0 KOH-
na cBoeil u3Hu (puc. 2). Mogenn KU3HEHHOTO [UKJIIa TIPHMe-
HSIOTCSI B OCHOBHOM Ha CTaJUM Pa3padOTKU M TECHO yBS3aHBI
C yIpaBlIeHHEM MPOEKTOM, IUITAHUPOBAHUEM W TPHHSATHEM pe-
HICHUH.

[puHIMTHaNBHAST MOAENb KU3HEHHOTO IHKJA OIUCHIBACT
HaOOp cTajuil LUKJIa ¥ WX CB3HU. J[JIsl yCIIEIIHOTO BBIMOIHE-
HUSL KOXKJON CTaJIni HEOOXOAUMBI ONpe/IeJIeHHbIe TEXHUIECKHIe
U ynpasieHdeckue aeiictsus. Habop Takux neiicTsuil, csi3zaH-
HBIX C TOM HJIM MHOW CTajued >KU3HEHHOTO LUKIA, ONpeneieH
KaK OTAENBHBIH Ipolecc >KU3HEHHOro LUKIA. MexmayHapoa-
HBII CTaHIAPT, ONPEEISIONINI POIECChl KU3HEHHOTO IIMKIIA
cucreM ISO/IEC/IEEE 15288:2015, BkitouaeT Hapsgy C Tex-
HUYECKUMH TpoleccaMy yrpasieHueckre. K HUM oTHOcSTCS
IPOLIECCHI TPOEKTA, IPOLECCH COMIAICHUI U IIPOLECChl Opra-
HU3ALHOHHOTO 00€CTIeUeHNS ITPOCKTA.

BeTBb cucTeMHO# MH)XEHEpUH, 00eCTIeYrBaroNIas pa3padoT-
Ky amantuBHbIX cucteM (Resilience engineering), UCHoab3yeT
CpeICTBa, MO3BOJIAIONIME H30€KaTh pa3pyIleHU 3a cUeT ympe-
JKITAFOIINX JIEWCTBUI M MOBBIIICHHS KU3HECTIOCOOHOCTH CUCTe-
MBI (BOCCTAHOBIICHUS! (PYHKIIMOHAJIBHOCTH 1ocie c¢0o0s1). Xapak-
TepHbIE MPU3HAKU CHCTEM, 00JIaJaloIuX resilience, 1 IPUHIIAIIBI
UX NIPOEKTHUPOBAHUS MpecTaBiIeHb! B paborax [Madni, Jackson,
2009; Jackson, 2016].

ApnantuBHOCTS (resilience) — cnocoOOHOCTh CHCTEMBI CIIpaB-
JSITBCSL C HEONAaronpUsTHBIMU YCIOBUSIMHA M Pa3pyIIarOIAMH
(baxTopamu, COXpaHssi KPUTUUECKH BaKHbIC (DYHKIMU HA IPH-
emsieMoM ypoBHe. [Ipu 3ToM cucTeMa CrocoOHa MPOTHBOCTO-
ATb KaK IMPOTHO3UPYEMbIM COOBITHSIM, TaK M HEOKUIAHHBIM,
HETPe/ICKa3yeMbIM BHEITHUM HM3MEHEHUSIM. AANTHBHOCTB J0-
CTUTaeTCs 3a CUET PE3EPBOB, 3JI0KEHHBIX IIPH CO3AAHUU CUCTE-
MBI, CHOCOOHOCTH K CaMOBOCCTAHOBIICHHUIO, MPETYCMOTPEHHON
[P IPOEKTUPOBAHUY.

[puBeneM mpuMepbl pelieHnil U3 YHEPreTUKH, HalpaBiIeH-
HBIX Ha [OBBIICHNE aIallTUBHOCTH SHEPTOCHCTEM:

— pomnonHeHue BIUD), 3aBHCAIMX OT IPUPOJHBIX XapaKTepH-
CTUK (TeMIlepaTryphbl, BeTpa), MOOMIBHBIM IKCIUTyaTalld-
OHHBIM PE3epBOM (Ta30TypOMHHBIMH WJIH MAapOTa30BBIMH
T2C);

— BHEIPEHHE MaHEBPEHHBIX JJIEKTPOCTAHIHMN B JIOONHE-
HMe K kpynHeIM ADC (azanTanus CTpyKTypbl FeHEepaliu
K TpauiKy Harpy3Ku);

— PpasBUTHE MaJoOil SHEPreTHKH, peryaupyoouei OanaHc
crpoca ¥ IpeyioKeHust. B TaHHOM cllydae TaKUMU aKTHB-
HBIMU JIEMEHTaMH JIOCTHIAeTCsl HAaJEeXKHOCTh U obecrie-
YHBAETCS PACTYIIUH CIIPOC.
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AJTaITHBHOCTH TIPEAIIONAraeT HaMYHe y CHCTEMBI TaKHX
CBOICTB, KaK €MKOCTb, T'MOKOCTb, TOJEPAHTHOCTb U CILIOYEH-
HocTh [Madni, Jackson, 2009]. EMKoCTh Xapakrepu3syeT Crocoo-
HOCTb CHUCTEMbI K BBDKUBAHHIO B HEONArONPHUATHBIX YCIOBMSX,
THOKOCTh — CIIOCOOHOCTh K aJamlTalid NpPH BO3HUKHOBEHHU
yIpo3, TOJIEPAHTHOCTh — CIIOCOOHOCTh M30erarb pe3Koro CHH-
KeHHs1 (pYyHKIIMOHAIBHOCTH, a CIUIOYEHHOCTh — CIIOCOOHOCTH
KOMIIOHEHTOB CUCTEMbI O0BEIUHATECS (IEHCTBOBATh KaK €UHOE
LeJoe) Mepest JIMLOM yTpo3.

I'mbkocts (agility) — 9T0 CHOCOOHOCTH CHCTEMBI YCHELIHO
Pa3BUBATHCS B IIOCTOSHHO W3MEHSIIOLIEHCS Cpefie, XapaKTepu3y-
IOILEHCSl HEONPEIeNIEHHOCTBIO U HeNpeAcKa3yeMocThio. [ nokue
(agile) cucTeMbl 00TaTAIOT CIOCOOHOCTAMH KaK K PEaKTHBHBIM,
TaKk ¥ K IPOAKTUBHBIM JeictBusM. Kak mpaBuiio, ruOKocTb
obecrieqrBaeTCss BBEICHUEM JIOTIONHHUTEIBHBIX AKTUBHBIX dJie-
MEHTOB, 00€CIIEYMBAIOLIUX TOTOBHOCTh OTPEarupoBaTh, YTO ObI
HU TIpoHcxXomuio. Hampumep, B dHepreTHke 3TO JONOTHEHHE
BUD skcrutyaraliiOHHBIM PE3€PBOM B SHEPTOCHCTEME; 37IECh pe-
3epB YBEIMYHBACT THOKOCTh YHEPIOCUCTEMBI — CIIOCOOCTBYET e
HpHCcHocoOIeHHuIo K pasButuio BUD.

J3st TOro 4TOOBI CO3/1aBaTh TMOKUE CHCTEMBI H TIO[ICP)KUBATD
UX JIeSTeNbHOCTb, HEOOXOAUMO TOHUMATh OCOOEHHOCTH BHELI-
Hell cpelibl, XapaKTep BO3MOXKHBIX U3MEHEHUH U TpedyeMyro OT-
BETHYIO peakiuio. Mcxost u3 3toro, GOpMHUPYIOT U pa3BUBAIOT
apXUTEKTypy TMOKOHM cuctembl. J{s aHanmm3a (akTOpOB BHEI-
Heil cpenpl ucnonbsyot Metonuky CURVE, npennonaratontyro
CTPYKTYpHPOBaHIE MPOCTPAHCTBA MPOOIEM Ha OCHOBE KIIIOUe-
BBIX XapaKTepHCTHK: HempeackazyeMocTh (Capriciousness), He-
onpeneneanocts (Uncertainty), pucku (Risk), BaprnabenbHOCTD
(Variability), sBomtouust (Evolution).

Ha ocHoBe aHanm3a mpocTpaHCTBa MpoOieM (HOpPMHUPYIOT
TpeOOBaHMS K pearipoBaHHUI0 HA U3MEHEHUS, C KOTOPBIMHU T'HO-
Kasi CHCTeMa MOYKET CTOJIKHYTBCS B TIPOIIECCE CBOCH JIESTENHHO-
cTu. 715l 5TOr0 MCHOJIB3YIOT CIICNUAIbHBI HHCTPYMEHT — aHa-
JU3 peakiuu (response situation analysis, RSA). PazpaboranHbie
B pe3ynbTaTe aHaau3a TPeOOBaHUS K PEearMpoBaHUIO ONPEes-
0T apXHUTEKTYpy THOKOIT CHCTEMBI B IPOIIECCE MPOSKTHPOBAHMS
WM CIIy’KaT OCHOBaHUEM JUIsl BHECEHHS U3MEHEHUH B ee apXu-
TEKTYpPY B IIEPUOJI SKCILTyaTaIHH.

CerozHs cUCTEMHBIE pelIeHHs] BOCTPEOOBaHbI B CaMbIX pa3-
HBIX 00NacTsx: mpu (GpOpMHUPOBAHHU KHOEPHU3HUIECKUX, Cep-
BHUCHBIX, MYJIBTUKOMIIOHEHTHBIX CHCTeM. [Ipu 3ToM HHTepec
K CHCTEMHOW MH)XEHEPUH BO3PACTAeT HE TOJIBKO B KPYITHOMAC-
IITa0HBIX MPOEKTaX, HO U B IIUPOKOM IHANA30HE HMPOEKTUPO-
BaHUS CHCTEM Pa3HOW CIIOKHOCTU U pa3Mepa, a TaKkKe NMpH pas-
pabOTKe COLIMOTEXHUUYECKUX CHCTEM; KPOME TOrO, CHUCTEMHas
WHKEHEepHsl BCE 4Yalle CTAHOBHUTCS O0S3aTeNbHBIM YCIOBHEM
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npoBenieHus U(POBLIX NpeodpazoBaHuil busHeca [Bone et al.,
2019; Verhoef et al., 2021]°. CBOWCTBEHHBIN €if TpaHCIUCIH-
IUIMHAPHBIA TOIXOM, NPENOoaraloliii, YTo UCCIIeIOBaHUE OT-
JICTBHBIX MPEIMETHBIX 00NacTell OMHON HayYHOW MUCIHTIIAHEL
MPOBOANTCS NPHU IOMOIIM YHUBEPCAIbHBIX METOJOB U KaTero-
puit 6oree o0mMUX HayK, B pe3yNbTaTe UeTO MOSBISAIOTCS TIPes-
HOCBUIKHU 17151 )OPMHUPOBAHMS HOBBIX MIEH U PELICHUH CI0KHBIX
npo0IeM, IO3BONSAET CHU3UTH KOJMMYECTBO OMIMOOK, ITOBBICHTH
rHOKOCTh, YKPEIUTh JOBEpHE MO0Jb30BaTeneil. B menom Tpamc-
JMCIUIUTNHAPHBIN TOIXOX — CII0CO0 pacIINpeHHs MEPOBO33pe-
HUA (Hay4HOTO [TO3HAHUS), TIO3BOJIIIOLINI BBIITH Ha HOBBIH ypo-
BCHb OOOOIMICHUS U MAacIITad OCMBICICHHUS, B PE3yNbTaTe 4ero
CO3AIOTCSI HOBBIE CMBICIBI M BUJCHUE AKTYaJbHBIX IIPOOIEM
[[Ipodeccuonasl B KOHKypeHIUH. ., 2021].

3. HxxeHepHOe BUAEHUE CAOXKHOCTH

IIpu coznaHuy ¥ pa3BUTHU CUCTEM YCHIIHS HHKEHEPOB CKOH-
LEHTPUPOBAHBI HA IIPEOIOTICHUN OOBEKTUBHON CIOKHOCTH, KO-
TOpasi BO3PACTaeT 110 MEPe Pa3BUTHUS TEXHOIOIMI U PACIIMPEHUs
00J1aCTH IPUMEHEHUS CUCTEMHON MH)XCHEPUH.

Ha panHux sTanax pa3BUTUS CUCTEMHOM HHKEHEPUH OCHOB-
HbIE TPYIHOCTHU OBUIN CBSI3aHBI C 00ECIEUEHUEM COINIaCOBAHHON
PaboThl Pa3HOPOIHBIX TEXHUYECKUX HIIEMEHTOB CUCTEMBI U KO-
opAMHaLMel UX pa3paboT4uKoB. J[JIsi MX MPEOIOICHUS CO3/1aHbl
COOTBETCTBYIOLIME METOAbl HMH)KEHEPHOIO IIPOEKTHPOBAHMUSL.
OHHU TO3BOJISIIOT CO3JaBaTh CIOXKHbIE TEXHHYECKUE CHCTEMBI
U NOAJEP/KUBATh MX PabOTy Ha MPOTSKEHUU BCETO >KU3HEHHO-
ro nukia. IlpuMepaMu TakuX CHCTEM MOTYT CIIyXKUTb OypoBbIe
TIaTQOPMBI, aTOMHBIE 3JIEKTPOCTAHIINM, CAMOJETHI, KOCMHYC-
CKH€ CTaHLUHU. JlaXke CUCTEMBI, B KOTOPBIX CIIOKHOCTb 00YCIIOB-
JIeHa HEYNOpPsJOYCHHBIM B3aUMOACHCTBUEM MHOMKECTBA II0XO-
KUX DIIEMEHTOB (KOMIBIOTEPHBIE CETH, JEKTPUUECKUE CETU
U T.IL.), TAKKE BIIOJHE MOAJAIOTCA MOJESIMPOBAHUIO U PETyIH-
POBAHMIO C UCIOIb30BAHUEM CTaTUCTHUYECKUX MeTonoB [Sheard
etal., 2015].

Ilepexon k pabore ¢ cucremamu 0ojee BBICOKOIO YpPOBHS
CIIOKHOCTH B 3HAUUTETBEHOH Mepe CMECTHI (OKyC YCHIUH HH-
’KEHEpPOB Ha OPraHU30BaHHYIO clOoXHOCTH [Weaver, 1948]. Ee
MOJKHO OOHApyKMTh B CUCTEME CO MHOI'MMH B3aUMOCBSI3aHHbI-
MU U Pa3HOPOJHBIMH 3JIEMEHTaMH, KOTOpbIe 00JIalatoT omperie-
JIEHHBIMU 3MEP/DKCHTHBIMU CBOWCTBAMU U SIBJICHUSIMH, 4acToO
MPOABJIAIOIIUMUCA B SKOHOMHYCCKHUX, TTOJUTUYCCKUX HIIA CO-
LUAIbHBIX CHCTeMaX. Takyl CHCTeMY HEBO3MOXKHO XOPOILLIO
Oonucarb TpaAUIIUOHHBIMHU METOAAMHU aHaJIM3a U HCJIb3s IOJIHO-
CTBIO YCTPAHHTh, UCIOJIb3YsI CTAHAAPTHBIE PELICHHUS M METOJbI
Bo3zaeicTBHA. [ToaTOMY CBOMCTBA U (hyHKIIOHAJ TAKOH CHCTEMBI
HEOo0X0JUMO IIPElyCMOTPETh Y>KE Ha Ha4aJlbHOM IPOEKTHOMH cTa-
In (B apXUTEKTYPHBIX PEIICHUSX), a 3aTeM, HaOmonast 3a I1o0-
BEJICHUEM CHUCTEMBbl Ha MPOTSLKEHUM BCETO JKU3HEHHOTO LHKIIA,
BHECTH HEOOXOIUMBIE KOPPEKTUPOBKU B €€ CTPYKTYpPy M OTCIIe-
JKMBaTh UX BIMSHME HA [IOBECHUC.

ITorpebHOCTH MPAKTUKU MHULMUPOBAIM MIMPOKHUH CIEKTp
NPUKIaJHBIX HCCIENOBAaHMM B 00macTH WACHTH(UKAINH
U OLEHKH CJIOKHOCTH CUCTEM. Pe3ymbraTbl 3TUX HCCIIENO-
BaHUH ITOMOTAIOT BHIOPATh IPABHIIBHBIN MOIXOM K aHAIH3Y,
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IPOCKTHUPOBAHUIO U PAa3BUTHUIO WH)XEHEPHBIX cucteM. Ciox-

HOCTh CHCTEM HM3MEHSETCSI B IMIMPOKOM JHAara3oHe OT IOpsi-

Ka JIO TOJIHOTO OecropsijiKa; MpH 3TOM «pealibHasi CIIOKHOCTh

MPOEKTUPYEMBIX CHCTEM HaXOIUTCS TNe-TO MOCEPEAnHE: B HUX

Oonpllle TMOKOCTH W W3MEHECHUH, YeM IIPU TIOJHOM MOpS-

Ke, ¥ OOoJblIe CTAOWIBHOCTH, YeM IPH MOJTHOM OECIOPSIIKE»
[Sheard, Mostashari, 2009].

Ocoboe BHUMaHHE B MH)XCHEPHOM B3IVISJIE HA CIOKHOCTB
yIEISIeTCs y4eTy uelioBedeckoro gakropa. C pacumpeHueM Mac-
mTaboB CUCTEM, Pa3BUTHEM COLIMOTEXHMUYECKUX CHCTEM 3Haue-
HUE HCCIIEIOBAHUI 110 UHTETPALIUK YEJIOBEKa B CUCTEMY MHOI'O-
KpaTHO BO3pacTaeT. Pa3pabaTbiBasi MOJICIN CHCTEM, TPEOYIOIINX
COIVIACOBAaHHOTO B3aMMOCHCTBHUS JIFOJICH U TEXHUKH (Harpumep,
CHCTEMBI yIIPaBIICHHU TIOJIETaMH ), TPUHUMAIOT BO BHIMaHUE T10-
BEJICHUE JIFO/ICH KaK AJIEMEHTOB CHUCTEMBI, KOTOPOE CIIOCOOCTBYET
YCIOKHEHHIO cucTteMbl B 1iesioM [Axelrod, Cohen, 1999]. Panu-
OHAJIBHOE WJIM MPPAIMOHAIBHOE TIOBEJICHUE JIFOJICH B KOHKpET-
HBIX CHTYallUsX SIBJISIETCS )KA3HEHHO BAXKHBIM (DAKTOPOM B OT-
HoureHnu cinoxnoctu [Kline, 1995]. YacTu4yHO 3Ty CIOKHOCTH
MOKHO YMEHBIIUTH 33 CYeT 00pa3oBaHMs, OOyUCHHUS U 3HAKOM-
cTBa ¢ cucTeMoi. OIHAKO HEKOTOpbIe (haKTOPbl HEYCTPAHUMBL,
Y UMH CJIEJIyeT YIPABIAThH KaK 4aCThIO POOIEMBI WITH PEIICHUSL.
IIpu NpOEKTHPOBAHUU COLUMOTEXHUYECKUX CHUCTEM STOT BHJL
CJIOKHOCTH TPeOyeT OTIENBHOTO PACCMOTPEHHMS Ha MPOTSIKEHUH
Bcero xu3HeHHoro nukia [Checkland, 1999].

HUrak, B hokyce HHXEHEPOB NPEHMYIIECTBEHHO HAXOAATCS
KECTKUE CHUCTEMbI (TIPOU3BOACTBEHHBIC KOMILICKCHI, 000pYIO-
BaHWE, MAIIMHBI, arperaTbl ¥ CBSA3BIBAIONIME WX HH(MOpMAaIu-
OHHO-KOMMYHHUKAIIMOHHBIE CeTH). [J1aBHas 3a/a4ya MH)KEHEPOB
— JIOOUTHCS ONTHMAJBHOTO YPOBHS CIOXXHOCTH TaKUX CHUCTEM
JUIs IOCTHDKCHUSI UIMU CBOero (pyHKIMOHaa, o0ecrieueHus Ha-
JIEKHOCTH SKCIUTyaTallN 3aKa34uKaMH, OTHOCHTEIIBHON IPOCTO-
ThI TEXHUYECKOTO 00CITyKUBaHUS, pab0oTOCIOCOOHOCTH Ha MPO-
TSDKCHUH )KU3HEHHOTO LUK,

4, B3rasia MeHeAXepa:
onepupoBaHMe CrneumPUYeCKUMU MOACASIMU

B ommmume OT WHXEHEPOB MEHEMKEPhl HMEIOT JEN0
KaK C JXeCTKMMH, Tak W ¢ Msarkumu cucremamu [Checkland,
1999]. D10 ompenensercs TeM, 4TO MEHEIDKEPhI paboTaroT ¢ 00-
Jiee IIMPOKUM JHANa30HOM CUCTEM, JOJDKHBI YYUTHIBATH HHTEpE-
CBI PA3IIMYHBIX CTEHKXOJIEPOB, YACISATh BHUIMaHUE MOTHUBALIHH
¥ 00y4eHHIO TIepCOHANA, Pa3BUTHI0 KOMMYHUKAILIUH, COTPY/IHU-
gecTBa. [Ip 9TOM B MPUOPUTETE Y MEHEIDKEPOB — PE3yIIbTaTUB-
HOCTh OM3HECa, a CIIeI0BaTEeIbHO, CBOW HA0OP KPUTEPUEB OIICH-
KH CHUCTEM U TIPOLIECCOB, MIPOUCXOIAIINX B HUX (pHC. 3).

B 5Toi1 cBsI3M IM1aBHAS 3a/1a4a MEHEPKEPOB — JIOOUTHCS CHU-
JKEHUSI CYOBEKTHBHOHM CIIO)KHOCTH OKPY)KAIOIIMX HX CHCTEM,
MOCKOJIBKY 9TO HAIpSIMyE) CBS3aHO C MMOBBILIICHHUEM IPEJCKa-
3yeMOCTH UX IOBEJICHUS, a 3HAYUT, U C YIPABIIEMOCTBIO. DTO,
B CBOIO 04€pesib, I03BOJISIET 00see TOYHO MPUHUMATh PEICHUS
OTHOCHTEJIFHO Pa3BUTHUSI CUCTEM, IUTAHHPOBATH TpeOyeMble pe-
cypehl, (hOpMHUPOBATh OW3ZHEC-TIPOCKTHI U CO3JaBaTh KOMaHIbl
JUISL UX BOTUIOILICHUSL.

5 Cwm. Taroke: Program managers guide to digital and agile systems engineering process transformation (2022). https:/sercproddata.s3.us-east-2.amazonaws.com/technical_reports/

reports/1666113204.SERC_A013_WRT-1051_Final%20Technical%20Report V3.pdf.
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Fig. 3. Types of organisational models and emphasis in their description
Mopgens A = Mogens B = Mogens C

Vepapxus
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BH/MaHue BnacTm)
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(cooTBeTCTBME)
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HUSA CUCTEM MOTYT l'IOTpe6OBaTI)C$I
pa3IMYHBIC THIBI MOZAENCH IS MO~
JEepPKKU aHalu3a, crenudukanum,
MPOCKTHPOBAHUS W TPOBEPKH pabo-
TOCHOCOOHOCTH CUCTEM.
MopnenupoBanue TIO3BOJISIET
peliath 3aja4d  Pa3BUTHS: BBIpa-
0oTaTh NENOCTHBIA B3MIAT Ha Jes-
TENBHOCTH (pUC. 4), IPEACTABUTH €
B BHJIC CTPYKTYPHI CBSI3aHHBIX MEXK-

Cnoco6HocTy (noTeHuman
CO3AaHNA YHUKANBHbIX
KOMMeTeHLuI)

Crparterus

Crparermyeckuii
VNHTENNEeKT

Iy co0oif OOBEKTOB M IPOLECCOB,
BBISIBUTH OCOOCHHOCTH B3aUMOJICH-

[\
Kapps! ' ‘ CrpykTypa
S

MoTuBauus

Mpouecco!

Mpeo6napaeT norvka JOMMHMPOBaHMWA

Hcmounux: [Ynepux, FOHr, 2022].

BHvMaHWe B3anMoaencTemio

IMpobnema 3akmo4aeTcs B TOM, YTO MHOTOYMCIIEHHBIEC LIEIH
W pe3yNbTaThl paboThl CUCTEM, 32 KOTOpHIE OTBEYAlOT MEHEIKe-
PbI, 3a4acTyi0 NPOTUBOPEYAT APYr IPYTy, BECbMa HEOIpEaeIcH-
HBI ¥ JUHaMAYHBL CTPYKTypa CHCTEM M MHTEPECHI HX CYOBEKTOB
KaK CHCTeMOO0Opa3yrouii (hakTop — OIHU U3 OCHOBHBIX (haKTOPOB,
TpeOyIOINX BHUMAHWS IIPH YIIPABJIEHYECKOM MOACITHPOBAHHH.

CriocoOHOCTH OPMHUPOBATH MOJICIIH SIBIISICTCS OAHUM U3 00sI-
3aTeNBHBIX MPOSBICHUI CHCTEMHOI I'PaMOTHOCTH Ha TPaKTHKE
[Dubberly, 2014]. ITpu 3TOM MOTYT NPUMEHSAThCS pasHble (op-
MBI TpadIecKoil BU3yall3aliy MOJiesIeH, HapuMep TeTIH 00-
paTHOM CBs3M, qUarpaMMbl MOTOKa (LIEHHOCTH), IEPEBbsI LEIICH
U JEHCTBUH, KapThl POLIECCOB.

Mozens 9TO YIPOLIEHHOE IPEACTABICHUE CHCTEMBI
B ONpe/eTeHHbII MOMEHT BPEMEHHU WM MPOCTPAHCTBA, Hpe.-
Ha3HAYE€HHOE VIS COACHUCTBUS IIOHUMAHMIO PEAIbHOM CHCTEMBI.
Kax abcTpakuusi CHCTEMBI, OHA JaeT MPEACTaBIeHHe 00 OJHOM
WM HECKONBKUX €€ aclekTax: (yHKIMAX, CTPYKType, CBOM-
CTBaX, MPOU3BOIUTEIHLHOCTH, TIOBEACHHU, CTOMMOCTH. Mcronb-
30BaHME MOJEIMPOBAHMS U CUMYJIILIMU HAa PAaHHUX JTaIax Mpo-
EKTHPOBAHHMS CIIOXKHBIX CHCTEM IMO3BOJISIET 3aJ0KyMEHTHPOBATD
GbyHKIMM U TpeOOBaHMS K CHCTEME, OLIEHUTH 3aTparhl Ha ee
co3/aHKe, BEIPaboTaTh HEOOXOIUMbIE KOMIPOMHUCCHI, OPraHH30-
BaTh HEMPEPLIBHBIN MOHUTOPUHT PAOOTOCIOCOOHOCTH CHCTEMBI
JUISL TIOBBIILICHUSI €€ TPOU3BOIUTEIIBHOCTH, CHIKEHHS PUCKOB
U yIIPaBICHUS 3aTpaTaMH.

MozenupoBaHie W aHAJIM3 MOTYT JOTIOJHSATH TECTUPOBAHHUE
U OLICHKY, KOTOPBIE IPOUCXOAAT Ha OoJiee MO3IHUX ITAIaxX JKHU3-
HEHHOTO [uKJIa. [[ponBrHYyTOE MOJEIMPOBAaHIE, HAIPHMED aBHA-
I[IUOHHBIE CIELMAIbHBIC TPEHAKEPhI 1 MOACINPOBAHIE LIEHTPOB
VIPaBICHUST U KOHTPOJIS, MOXKET OBITh SKOHOMHYECKH d(dex-
TUBHBIM METOJIOM 00y4eHHs IEPCOHAJIA B COYETAHUU € OOYUCHU-
€M OKCIUTyaTallMOHHBIM CHUCTeMaM. MOIenupoBaHne ITOMOTaeT
czienarh KOHIEHIINN KOHKPETHBIMU U (pOpMasIbHBIMU, HOBBICUTD
Ka4eCTBO, IPOM3BOAUTENHLHOCTD, JOKYMEHTAUIO U MHHOBAIWH,
a TaKoKe CHU3UTH CTOMMOCTD M PUCK Pa3padOTKU CHCTEM.

MozennpoBaHue MPOUCXOIUT Ha MHOTHX YPOBHSIX: KOMIIO-
HEHT, MOJICUCTEMA, CUCTEMA M CHCTEMBl CUCTEM — M Ha MpOTs-
JKEHHH BCETO >KU3HEHHOTO LHUKJIAa cHcTeMbl. [Iysi mpencrasiie-
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CTBUS C MAPTHEPAMU U 3aKa3UMKaMU.
[ToaToMy I TeHEpaTbHOTO IHPEK-
TOpa, TON-MEHEIKEPOB, PYKOBOIM-
TeJe TPOEKTOB, HWHHOBAIIMOHHBIX
MEHE/KEPOB BIIQJICHHE CIIOCO0aMHU
MOJICIIMPOBAHMSI — OJHA W3 OCHOB-
HBIX TPO(ECCHOHAIBHBIX KOMIIETCH-
ITUH.

KomaHgp! npopbisa

Lindposunzauus

®dokyc Ha nNpodeccuoHanbHy
penyTaumio opraHusaLmmn

Puc. 4. VIHTerpupOBaHHBII B3ITIAL HA KOMITAHWIO
Fig. 4. Integrated view of the company

Crparerus

VHdopmaumoHHble
CUCTEMBI

Togn TexHonoruun KopnopatusHas
KyneTypa
npoun3soAacTea
Mpouecc

MPUHSATUS PeLUEHNI

CuncTembl NooLLpeHis CuCTeMbI KOHTPOSIS

OnHa M3 Ba)KHEHIIMX 3a/1a4 Ul MEHEIKEpPOB, peIlaeMbIX
C TIOMOIIIBI0 MOJIeNIeH, — KOHIENTYaJIbHOE TPE/ICTABICHUE OM3-
Heca (puc. 5). IMEHHO MHOT0AaCIEKTHOE MOJIEIIbHOE MPE/ICTaB-
JICHHE, AaBasi OoJiee MOJTHOE OIMCAHUE HHTEPECYIOIIEro 00beKTa
C Y4ETOM LIEJIU PelIeHNs] KOHKPETHOH 3a/1a4t, TI03BOJISET:

— paboTarh ¢ KaKA0i MOJIETIbIO U BBIICICHHBIMH B HEH dJ1e-
MEHTaMH (IIOZICUCTEMaMi) Ha CBOWCTBEHHOM UM IIOHSA-
TUHHOM SI3BIKE;
paccMOTPETh B MOJIENISAX pa3HbIe ACIEKThl C TOUKH 3PEHUS
B3aUMOOOYCJIOBJICHHBIX TpeOOBaHHMI W MPONOPLHOHAIIb-
HOCTH pa3BUTHS BBIJCIICHHBIX YPOBHEH, CTpart, MOJCH-
CTeM;

OpraHu30BaTh CTAAMHHOCTH Ipolecca M3MeHeHui [Iu-
Teapman, 2011].

[IpeoOpazoBaHne peasbHBIX MPOM3BOJACTBEHHBIX U YIIPaB-
JICHYECKUX CHCTEM (pHC. 6) SBISAETCS MEXIAUCIUTUIMHAPHOM
3aja4ei, Mpu PelIeHUH KOTOPOH MCIOJIB3YIOTCS 3aKOHBI, 3aKO-
HOMEPHOCTH, KATETOPUH U MOHATHS PA3IMYHBIX HAyK (MH)KEHEP-
HBIX, SKOHOMHUKH, TNCHXOJOTMH, IPaBa, TECOPUH OpPTaHU3ALUH,

Online-Bepcua xypHana www.jsdrm.ru
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MEHEDKMEHTa U 1p.). Kakaas u3 Hayk MMEeT CBOIO TEOpPETH-
Yyeckyro 0a3y W NMOHATHHHBINA ammapar. B urore gopmupyrorces
caMble pa3HOOOpa3Hble KOHLENTYaIbHbIE MOZIENIN ¥ TPEOOBAHYS,
KOTOpbIE Ha IIPAKTHKE OBIBAET OUYEHb CIIOKHO COBMECTHTD.

Puc. 5. KoMmmuiekc mojeiieii KOMIIaHuA
Fig. 5. Complex of business models

"B’|°Fle“b 1 Cy6bekT MeHekepbl, CrieuuanicTsl,
y:;lgijj-l?::i ot ynpasneHus obcnyXuBatoLLWiA ynpaenexve
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o Mpon3BOACTBEHHbIE PEXWMbI,
praH13aLvoHHas opraHuaaLys Tpyaa
W yripasneHus
O6opynosaHue, pecypchbl,
TexHororneckas COCTaB M TeXHONOrnsi paéoT
Mopens 3 Vipeonorus Llenn, ctpaterus,
CrapuiHocTs ynpaerexus MPYOPUTETLI, MOAUTUKA
npeo6pasoBaHui (ypoaeHh 1) ’
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by c‘IFtpoeHme 11 OpraH13aLMoHHas
(ypoBeHb 2) CTPYKTYpbI
MpousBoacTBeHHas Kapposii cocas,
[eATeNbHOCTb TPYAOBbIE MPOLECChI,
(ypoBeHb 3) AeicTBuS, onepauum

Puc. 6. CuctemMHbIi OAXOM K TPEOOPa30BaAHUAM
Fig. 6. Systematic approach to transformation
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5. Kputnueckn BaxkHas Tema CUCTEMHOM
FPAMOTHOCTU — MXAUCLIMMAMHAPHOCTb

Hosble TexHOIOrMH

Tlox MEXAMCIUIIMHAPHOCTBIO aBTOPHI ITOHUMAIOT CHHTE3
3HAHUH U3 Pa3HEIX 00JIACTeH HAYKH U MPAKTHKHU 1 BBIBICHNE HO-
BBIX B3aUMOCBS3€il M)XKy HUMH, TIO3BOJISIONIHIE HOJIYIUTh Kaue-
CTBEHHO HOBBIE PEILECHUs CIIOKHBIX NpoOiieM. [lonnManue Mex-
JUCLMIUIMHAPHOCTU 0c000 HEOOXOAMMO PYKOBOAUTENSAM B TEX
OTpaCIIAX, KOTOPEIE MPEACTABISIIOT COOON CIIOKHEHIINE HHXKE-
HEPHO-TEXHUYECKNE KOMIUICKCHI, TaKMe KaK JJIEKTPOIHEPreTH-

CuctemHan rPaMOTHOCTb — HOBaA NePCneKTiBa AnA NHHOBALMOHHbIX MEHEKEPOB W1 MHXEHEPOB
Systems literacy — A new perspective for innovation managers and engineers
R B R ORI LA2PAYFIL A
Ka, TEJICKOMMYHHUKAIIMOHHBII CEKTOp, aTOMHasi U HedTerazoBas
MIPOMBIIICHHOCTh, TPAHCHOPT, BOEHHO-KOCMHUYECKHH CEKTOP.
B naHHBIX O0Tpaciisix UMEHHO TEXHOJOTHUH B IIMPOKOM CMBICTIE:
OT II€JIEBBIX HAYYHBIX MCCIICIOBAHMNA U MHXUHUPUHIOBBIX Pa3-
paboTOK /10 BHEPEHHSI HHHOBAIUH, TPEOYIOLIUX ONPECICHHBIX
WHBECTUIIMH U COOTBETCTBYIOMINX (PMHAHCOBBIX PE3YJIBTATOB,
— SIBJIAIOTCS. OOBEKTOM KOHLEHTPALMU CBSI3eH Pa3HON MPUPOABI
[Tutenmsman u np., 2022]. [ToaToMy 3HaHHE WH)XKEHEPHBIX OCHOB
IPOU3BOJICTBA M HAYYHO-TEXHHMYECKHX TPEHJOB, MX BIIHSHUS
Ha KOHOMHKY IIPOMU3BOJICTBA — HETIPEMEHHOE YCIIOBHUE BO3MOXK-
HOCTH PYKOBOJIUTEJISI YCIICITHO BBITIOJIHATD CBOU (DYHKIIUH.
JlaHHBII Te31UC XOPOILO MOSCHIETCS Ha IPUMEPE CBEPXaKTY-
AIBHOM I COBPEMEHHOro o0liecTBa MPOOIeMbl 3HEpreTuye-
ckoro mepexona (mamee — DI1) — mpeobpa3zoBaHne YHEPTETHKH,
CMEKHBIX HH(PACTPYKTYp W DJICKTPONOTPEONSIONIMX CHUCTEM
B YIJIEPOJIHO HEHTPAIbHYIO MOJIENb, PEATU3yeMyl0 Ha OCHOBE
CTPYKTYPHO-TEXHOJIOTHYECKMX W3MEHEHHMH, MMEIOIINX SKOJIO-
TUYECKUE, SKOHOMHYECKHE W TEXHOJIOTHYECKUE pPe3ybTaThl
[Banamios, 20231°. Ocyrectsierne DI sBiseTcst CAOKHEHIIIEH,
MHOT'0aCIEKTHOM, HEOAHO3HAYHOM 3a7a4eil, B KOTOPOU TECHO Iie-
PEIIETAIOTCS CaMble pa3HbIe HHTEPECHI IS TEIbHOCTH — ITOJIUTH-
YECKOH, SKOHOMUYECKOU, IKOJIOTMUECKOM, HayYHO-TEXHUYECKOM,
MHXEHEPHOH, colranbHoil. OueBUAHO, YTO 3TO KOMIUIEKCHAS CH-
CTeMHas 3a7a4a ¢ BpeMEeHHBIM TOpru30HTOM He MeHee 20-30 rer,
JIOCTATOYHBIM JUIsl PEATUCTHYHOTO BUICHHUS U y4eTa MPOPBIBHBIX
TEXHOJIOTHH B c(hepax IMPOM3BOCTBA, EPEAaul, pacipeeIeHHs
U, YTO OYCHb BAXHO, KOHEYHOTO JHEPIrOUCIIONIL30BAHHS BCEX
BUIOB 3HepropecypcoB [[mrensman u jip., 2023b]. TTostomy
npoOiieMa BKIIIOYAET BO3MOKHOCTh MOATAITHOM aKTyall3aluu
MIPUHUMAEMbIX PELIeHUIl Ha Pa3BUIIKAX PAa3BUTHS CO CBOEBpE-
MEHHBIM Y4€TOM PUCKOB U OLIEHKOW MHBECTULIUI.
MeXIuciUMIUIMHAPHbIE PELICHNs, TIPUHUMAaEMBbIE TIPH pa3pa-
6otke npoekToB DI1, TpeOyT CHCTEMHOTO OIX0/a, Y4eTa BCeX
HEJIMHEHHBIX 3aBUCUMOCTEl BHYTPH CJIOKHBIX CHCTEM, PAcCMO-
TPEHMsI C TO3UIUI UX MOJHOTO XU3HEHHOTOo 1Mkia. Hanpumep,
KOHKPETHKA HCII0JIb30BaHHsI CUCTEMHOTO MOAX0/a K pa3paboTke
koHuenuu D11 3akiIro4aeTcs B CIeyoeM:

1) paccMOTpeHHNE 3HEepreTHYecKoro MpOMU3BOJCTBA B €AMH-
CTBE M B3aHUMOCBSI3M C TOTPEOJICHHEM SIICKTPOIHEPTUU
TIOCPENICTBOM IPOLIECCOB MMEKTPHU(UKALNK 1 dHEprocoe-
PEKEHUS;

2) y4eT peruoHaJbHBIX YCIOBUHA U (GakTOpoB IpH HOPMHUPO-
BaHUU LIEJIEBON CTPYKTYpbl SJHEPIeTHUECKOH CHCTEMBI;

3) pa3paboTka CTPYKTYpBl U peKHMa paOOThl SHEPrOCHCTE-
Mbl Ha OCHOBE MHOTOKPHUTEPUAILHOTO MOAXO0Jd, YYUThI-
BAIOILETO0 YKOHOMHUYECKHE, SKOJIOTHUECKUE, TEXHNUECKUE
KPUTEPUH U OTPAHUUCHHUS;

4) mmpokas IuBepcH(UKAIUsS TPHUMEHSEMBIX CIIOCO0OB
¥ OpraHM3alOHHBIX (JOPM TPOM3BOACTBA M TOTpedIie-
HUSL 2JIEKTPO3HEPTHH, B3aMMOJONONIHAOIINX JAPYT Jpyra
C YYETOM HX NMPEUMYIIECTBEHHBIX M TIPOOJIEMHBIX 0COOCH-
HOCTEH;

5) aHanmu3 BCeX MOCJCACTBUE HCIOIH30BAHUS BO30OHOBIIS-
€MbIX UCTOYHHKOB 3HEPIMH, BKIIFOUAsl CTaJUM MPOU3BOJI-
CTBa YCTAaHOBOK, UX IKCIUTyaTalliy U YTHIU3AIHH.

¢ Cwm rtaoke: Global energy transformation. A roadmap to 2050 (2018). The International Renewable Energy Agency (IRENA). https://www.irena.org/-/media/Files/IRENA/Agency/
Publication/2018/Apr/IRENA_Report GET 2018.pdf; Theme report on energy transition. Towards the achievement of SDG 7 and net-zero emissions (2021). United Nations. https://

www.un.org/sites/un2.un.org/files/2021-twg_2-062321.pdf.
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Tab6muma 1

Tutenbman J1.01., fapunosa T.6., Koxesrukos M.B.
Gitelman L.D., Gavrilova TB., Kozhevnikov M.V.

CTpyKTypa MHXeHepHO-9KOHOMIYECKVX KOMIIETEHIIIl MEHe/)KepoB

Table 1

Structure of technical and economic competences of managers

Kiacrepsl koMneTeHImii IIpuMepbl KOHKPETHBIX KOMIIETEHIHI

DKOHOMUYECKAs OIIEHKA HHKEHEPHBIX PEIICHUH
KomriekcHast aHanuTHKa

MHKeHepHO-9KOHOMUYECKUE

O1neHKa HHBECTHIINH B MH)KCHEPUU WHHOBAIINI

OmnpeneseHne 3aTpar U MPOrHO3UPOBAHUE PE3Y/IBTATOB KPYITHBIX IIPOSKTOB
OmueHka pHUCKOB 1 3()(heKTHBHOCTH HCIIOJIB30BaHUS PECYPCOB.

Co3zzaHue CUCTEM PaHHEro OOHAPYKEHUsI YIpo3 U BO3ZMOKHOCTEH
KoncTpynpoanue OyiyIiero KOMIaHH|

MuxxeHepHO-yIpaBlIeHUECKUE

Paspabotka cTpateruii inaepcTsa
OpraHu3alysi MpoIeccoB TEXHOIOTHUSCKONH MOACPHH3AIHN

VYnpasieHue mopThensiMu poeKToB
OpraHu3anys onepeKaronero 00yIeHust

Haubonee moaxonsiieil MeTOROJIOTHEH UIS MPUHA-
TUsL COOTBETCTBYIOIIUX WHTEIPUPOBAHHBIX PELICHUN
U UX IOCJEAYIOUIEr0 BOIUIOIICHUS SBISETCS CHCTEM-
Has WHXKCHEPHs, a Ha UHCTPYMEHTAJIbHOM YPOBHE OHH
00ecreunBaloTCs KOHKPETHBIMH KOMIIETEHIMSMU — HH-
JKEHEPHO-PKOHOMUUYECKMMH U HHKCHEPHO-YIIPaBIICH-
geckumu (1abn. 1). Ilog MHXKEHEPHO-KOHOMHUECKUMHU
KOMIETCHIMSAMH IIOHIMAIOTCSl CIIOCOOHOCTH HCIIONB30-
BaThb PKOHOMUYECKHE 3HAHMS IIPU OLEHKE 3(P(HEKTUBHO-
CTU CO3JAHUS HOBBIX TEXHUKO-TEXHOJIOTMYECKUX CUCTEM
U UX SKCIUTyarauuu. VHKeHepHO-yIpaBIEHUYECKHE KOM-
HNETEHIUU — CIIOCOOHOCTU OPraHU30BbIBATH AKTHBHBII
MHHOBAaLMOHHBIN TIpoliecc, HEOOXOIUMBIE OpraHU3aly-
OHHBIE U3MEHEHHS U COOTBETCTBYIOLIYIO KOPIOPATUBHYIO
KYJIBTYDY, YIPaBJISATh )KU3HEHHBIM [IUKJIOM TEXHOJIOTHYE-
CKHUX CHCTEM, COBEPIICHCTBOBAT BHYTPEHHNUE U BHEILIHUE
KOMMYHHMKAIIUH, PabOTy C IEPCOHAIOM, ONPEACIISATH MPH-
OPUTETHI PACIIPENIENICHUs] PECYPCOB C yYETOM HUHTEPECOB
crelikxomiepoB. [anee B crarbe 1uis yioOcTBa 0003HaYe-
HUS TIPUBEJICHHBIX TPYIIT KOMIICTCHIHI yroTpeonsercs
HOHATHE «MHXEHEPHO-9KOHOMUUECKNE KOMIICTEHLIUI.

HeoOxoquMo 3aMeTHUTh, YTO MEKAUCLUIIMHAPHBIE
KOMIIETEHIIMHN HE MOSABIIAIOTCS Onarofapsi Aaxe XopoueMy
BITQJICHHUIO UCIUIUIMHAPHBIME 3HAHUSAMH BCEX YUCOHBIX
KYPCOB, JUIl UX OCBOCHUS HEOOXOAUMBI Ba’KHBIE JOIMOJ-
HEHUSL:

1) yueOHbIE AMCUUIUIMHBI, PACKPBIBAIOLINE B3aUMO-
CBSI3M MEX/Y Pa3HBIMHU OOaCTSIMH 3HAHHIT U Ipef-
Jlaralomye MHCTPYMEHTApUH Ul MX HMHTErpaln
U IIPAKTHYECKOTO UCIONb30BaHUS B IPOCKTHBIX 3a-
Jlaqax;

HCCJIEI0BATENILCKUI  OIBIT CTBIKOBBIX BOIIPOCOB
¥ 1Ipo0eM, OKA3bIBAIOIINX CYIIIHOCTb U BaXKHOCTD
MEKIUCLHUIUIMHAPHBIX CBSA3€H U OTHOLLEHUIA;
IPaKTHKA IPUMCHEHUST MEXKIUCIUILTMHAPHbIX 3Ha-
HHI1 pelIeHns peabHBIX 3a1ad Ou3Heca, omarogaps
KOTOPOH OHM TPaHC(HOPMHUPYIOTCS B yIIpaBieHYE-
CKHUE KOMIIETCHIUU.

Henu n MeTons! MEXIUCUUIUIMHAPHONW MOATOTOBKU
MEHEIDKEPOB pa3sHbIX [JOJDKHOCTHBIX YPOBHEH paznu-
qaloTcs MeXAy coOoi. Tak, U1 MEHEKEPOB HUKHETO
YpOBHsI HauOosee BaXKHBIM SIBISIETCS YCBOGHHE B3aHMO-
CBsI3el MEXIy CHCTEMaMU YIPABJICHUS U YMEHHE pelaTh
HETUIIOBbIE 3a7aud. B npuopurere sl Ton-MeHeaKepoB
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Tabmuua 2
Peanusaryst MeXAVCIUIUIHAPHOTO [IOAXO0MA IIPY 00y IeHNI MEHEPKEPOB

Table 2

Implementation of a multidisciplinary approach to the training of managers

Lenu npodeccuonaabHO HanpaBieHusi 1 MeTOAbI OCBOEHUS
MOATOTOBKH MeKTHCIHILTHHAPHOCTH

CTyneHTHI ypaBIeHYECKUX
CIICIIMAIEHOCTEN
— OsnazneHue 0a30BBIMU
3HAHHUSIMH,
— YMeHue ux npuMeHsITh
B HECTaH/IaPTHBIX CHTYaIHIX

MeHenxKepbl HUXKHETO 3B€Ha

— [loHnmaHue ynpaBiaeHYECKUX
3a7a9 ¥ OCHOBHBIX CHCTEM
yIpaBlIeHUS

— VYMeHHe penaTh HeTHIIOBBIE
3aJ1a4M JJI CBOETO YPOBHS

— Ymenune paborarh C JTFOIbMU
1 MaJIbIMU TPyIIIaMu

— OBnajieHne 0CHOBAMU
CTOMMOCTHOTO MBIIIIEHUS

MeHnenKepbl CPeIHEro 3BeHa

— YMeH#ue pelarb HeTUIIOBbIe
3a1a4M JUIS CBOETO YPOBHS,
QHAJIM3UPOBATH TIPOOIEMHBIC
CUTyanu#, GopMyIMpoBaTh
1 pemarhb IpooIeMbl

— PasButHe cucremMHOro0
MBbIIICHHS

Ton-mMeHemxKepsl

— VYMeHHe HHTerpupoBaTh
9KOHOMHUYECKHUE,
NIPON3BOJICTBEHHEIE,
9KOJIOTHYECKHE,
MOJINTHYECKHUE U KYJIBTYPHBIE
LIEJIN U PELIaTh CIOXKHBIC
KOMILTEKCHBIE IPOOIEMBI

— Omnpenenars U pa3BUBaTh
TOYKHU POCTA, CO3/IaBaTh
KOMaH/IbI IPOPbIBA;
OpraHN30BBIBaTh
MaciiTabHbIe
npeoOpazoBaHus

O06acTi HOBBIX HAyYHO-TEXHUYECKUX
JIOCTHKEHHUM, OTPACIEBBIX TEXHOJIOTUI
U IIPE/ICTaBICHNE 00 N3MEHEHUSIX
coJiepKaHMsl yIPaBIEHYECKON
JIeSTENbHOCTU

Opranunzaus HUP ¢ ucnonb3oBannem
3HAHMH N3 pa3HbIX obiacTen

PasButune cuctemHoro,
KOHIICNITYaJIbHOTO, CTPAaTEern4eCcKoro

U CTOMMOCTHOTO MBIIIICHHS
KoHnnenryaibHOE IPOEKTUPOBAHKE
JlenoBbie Urphl, KOMaHAHAs paboTa

JleMoHCTpaIys pa3HOACTIEKTHOCTH

1 KOMIIJIEKCHOCTH yIPaBICHIECKUX
3HAHUH (JUIS BBIITYCKHUKOB
HH)KEHEPHBIX CIIEIHAIBEHOCTEHN)
OOyueHue epeioBOMY OIIBITY

¢ pa300pOM KOHKPETHBIX CHTYalUi
JlenoBbIe UTPEL, CTPAaTETHIECKHE
ceccHuu, KOMaH[Has paboTa B PelIeHUI
HHXEHEPHO-YIPABISHIECKHUX 3a7a4

WuTerpanys ynpaBieHYeCKUX 3HaHUN
B LIEJIOCTHYIO CUCTEMY

OOy4eHne nepeoBOMy OIIBITY

¢ pa300poM KOHKPETHBIX CHTYalUi
KonnenryanbHOE TPOSKTUPOBAHNE
3aj1a4 pa3BUTHs CBOEH Cepbl
JIeSTeTbHOCTH

JlenoBble UTpPBL, CTPATErHUeCcKre
ceccud, KOMaHHas padoTa

HaJl pelIeHNEeM HHHOBAIIMOHHBIX 3a/1a4

dopmupoBaHue BUACHUS Oyayiero
Mertons! reHepanuy Ou3HeC-uaeH
[NoBenenue B 9KCTpeMaIbHBIX
CUTYaLUsIX

Pa3BuTHe crioCOOHOCTEN U3MEHATH
BUJICHUE, CTPATETUIO U TIPHOPUTETHI
3a1a4

KoHnenryanpHOE TPOSKTUPOBAHUE
Oyyiiero

J1emoBEIe UTPBI, CTPATErHYCCKIEe
ceccuu, KoMaHaHast paboTa B peleHUH
3a/1a4 pa3paboTKU U peaTn3alui
CTpareruu

Online-Bepcua xypHana www.jsdrm.ru
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— (hopMupoBaHnEe KOMIUIEKCHOTO BHICHHS OYIyILEro, pa3BUTHE
KOMIIETEHIIH MacITaOHBIX MpeoOpa3oBaHUM, YIPaBICHHE dYe-
JIOBEYECKUM KallUTaJIOM, TpaHC(HOPMALHS CTPATETHUECKUX MPH-
oputeToB (Tabn. 2). M3 Tabnuis! BUIHO, 9TO € KaXKIBIM YPOBHEM
OTBETCTBEHHOCTH BO3PAcTaeT IHANa30H MEXKIUCHUILIMHAPHO-
CTH.

CnoxHble POOIEMbl HEBO3MOKHO PEIINTh, PA3/ICIHB Ha 3a-
JIad¥l ¥ HA3HAYMB OTBETCTBEHHBIMH 32 HHX OOIaJaloNIUX HEO0O-
XOAUMBIM Ha00poM NpodecCHOHANBHBIX KoMmmeTeHuui. Hemn-
HelHble B3aUMOAEHCTBYS, U3MEHUUBOCTb CUCTEMbI U BHEIIHEH
cperbl, KOHQIMKT HHTEPECOB CTEHKXONAEPOB IPUBOAAT K TOMY,
YTO HE BCEa BO3MOXKHO JaXe OIPENEIUTb, YTO OyIeT CUMTATh-
Csl yCHEUIHBIM peleHueM. {1 Toro 4ToObl CHpaBisThCS C He-
HpeacKa3syeMbIMI CUTYallHsIMH, HCOOXOINMO Iepkarth B (hoKyce
npooneMy B LIEJIOM, OLIEHUBATh PEILCHUE B LIEJIOM B IIEPCIEKTH-
BE ITOJTHOTO KH3HEHHOTO IIUKJIAa CHCTEMBI. JTO TpeOyeT ITyOoKuX
3HaHU B pa3HbIX obnacTsax. KpoMe Toro, Hayka 4acTo HE UMEeT
OTBETOB Ha BO3HUKAIOILUE BBI3OBBI, a IIOTOMY TPeOyIOTCs 3Ha-
HUSI, IOJTyYEHHbIE U3 NPAKTUKK, U YMEHHE 000011aTh HAKOIUICH-
HbI{ OIBIT CUCTEMHBIX pelIeHUN. MeXAUCLUIIIMHAPHBIE KOMaH-
(bl CIOCOOHBI CIIPABIIATHCS ¢ STUMH TPYIHOCTSIMU IIPU YCIIOBUH
3¢ (heKTHBHBIX KOMMYHHUKAINH 1 OTIAKEHHOTO B3aNMOACHCTBHUS
YJICHOB KOMAaH/IbL.

HemanoBaxHO IOA4epKHYTH, YTO Bce Oomee BocTpeOOBaH-
HBIMU CT@QHOBSITCSI MEHEIKEPbl M HHXKEHEPBI, SKOHOMHCTHI,
WT-crenuanucTsl ¥ HPEACTaBUTENN JIPYTHX IpodeccHii, cro-
coOHbIe paboTaTh B €MHON KOMaHJE, a CJIe0BaTEIbHO, HMEIO-
mue oOmMil TMOHATHHHEIN SA3BIK, EIOCTHOE BUJICHHE OOBEKTA
COBEPILECHCTBOBAHMS, BIAACIOINE HHCTPYMEHTAMH U CPEJICTBA-
MU CUCTEMHOrO aHanuu3a (puc. 7). B aTom oTHoIeHHU Bee uiie-
Hbl KOMaHJbl JOJDKHBI BIAJETh HHKEHEPHO-?KOHOMUYECKHMHU
KOMIIETEHLIUSIMU, HO B Pa3HOM 00bEME 3HAHUMN B 4aCTU TEXHUKH,
HKOHOMMKH, ()MHAHCOB, UHBECTUIIMH U T. 1.

Jnst ycmemHsIX OeHCTBHM 4YI€HaM MEXIUCHUILUIMHAPHOU
KOMaHJIbl HEOOXOJMMBI 3HAHMS, BBIXOSIIME 3a Hpeesbl Mpo-
(beccHOHANBHON NeATeNbHOCTH. [T MPOTYKTUBHOTO B3aHMO-

(CuCTeMHaA rpaMOTHOCTb — HOBAA nepcnekTiea AnA MHHOBALMOHHBIX MEHEKEPOB W MHXEHEPOB

Systems literacy — A new perspective for innovation managers and engineers

R B R ORI LA2PAYFIL A

JeHCTBUSL HEOOXOIUMO MPUOOPECTH 3HAHUS XOTsl ObI 0a30BOTO

YPOBHSI B CMEXKHBIX OOJIACTSIX, HAyYUTHCS MMOHHMATh coOecen-

HHMKOB, MMEIOLIUX pa3JIMuHble MUPOBO33pPEHUs, oOiajaTh HH-

TEJUIEKTYaIbHOW TMOKOCTBIO, KPEaTUBHOCTBIO, CIIOCOOHOCTSIMHU
K IMAJIOTy U COTPYAHHYECTBY.

[IpuBenem npumep U3 31€KTPOIHEPreTUKH. B 11emom MokHO
OTMETHTb, YTO TEHICHIIMU U3MEHEHUI B COEPIKaHUM HHXKEHEP-
HO-3KOHOMHUYECKUX KOMIICTEHIIMH CIIEIMAINCTOB 3TOM oTpaciu
CBSI3aHBI € PSIOM (DaKTOPOB:

1) pa3BUTHEM SHEPIeTUUECKUX PHIHKOB M YCHIIEHHEM KOHKY-
peHIuy;

2) snekTpuduKanueil ¥ BEITSCHEHHEM YIIEBOIOPOIHOTO TO-
TUTBA (IHEPrONEPEX0IoM);

3) BHEPEHNEM MHTEIUIEKTYaIbHBIX YHEPTOCUCTEM;

4) nuBepcudukanpeil OrM3Heca U pa3BUTHEM YIKOHOMUYECKUX
B3aIMOOTHOILCHUH TTOCTABIIUKOB ¥ OTpeOHTENCH SHEPIHH.

Peun nzet 00 ycusieHuH 1 HOBBIX (hOpPMax TEXHUKO-OKOHOMH-
YECKHX CBA3€H B KOHTYPE «IOCTABILUK — ITOTPEOUTEIBY, B TOM
YUCIIe TI0 IIapaMeTpaM KauecTBa U HaAEKHOCTH SHEeprocHadxe-
Hus (0OMeH mHpopManyei, B3auMHast (PUHAHCOBAsI OTBETCTBEH-
HOCTb 32 HaJISKHOCTh U Ka9€CTBO, HOBbIE YKOHOMHUYIECKUE METOIbI
VIIPaBJICHUS] HAJISKHOCTHIO M d()(HEKTUBHOCTBIO MPOU3BOJICTBA,
B YACTHOCTH DPa3IMYHBIE MEXaHM3MBbI YIPABICHUS CIPOCOM).
AKIIEHT B SKOHOMHMYECKOW NEATEJIbHOCTH, MPUYEM HE TOJIBKO
B 3JIEKTPOIHEPIEeTUKE, HO U BO MHOTHMX JPYIHX OTPACIsX KO-
HOMHKH, CMEIIAETCs C IMPOM3BOACTBEHHO-X03HCTBEHHOTO KOH-
Typa B KOHTYP CEPBUCHBIH, I7ie Bce Ooibliee 3HAYeHHE PUOO-
PETaoT MONUIEHTPUIECKHE IIaTGOpPMEHHBIE B3aMMOICHCTBHS
Mexay cyobekramu puiHKOB [Tpauyk, Jlungep, 2023]. Bee ato
MPUBEAET K TOMY, 4TO ()OPMHUPOBAHKE 3aTpaT U Pe3yJIbTaToB CTa-
HeT 0oJiee MHOTOACHEKTHBIM, a Y4eT MEXIUCIUIUIMHAPHOCTH —
00s13aTeNFHOM COCTaBIIIONIEH CHCTEMHON IPAMOTHOCTH.

Tak, 1ipu BecbMa NEPCIEKTUBHOMN JESATENBHOCTH 10 yIpaB-
JICHUIO CIIPOCOM Ha SHEPrUI0 COAEPKAHHWE WH)KEHEPHO-IKOHO-
MHYECKUX KOMIIETEHIUI OyneT onpenensaThes HeOOX0AUMOCThIO
CIIEAYIOIIUX perieHni (Tao. 3).

Puc. 7. MC)KIU/ICLU/IHHI/IHaprIC pemennsa 061)€III/IHHIOT MEHEDKEPOB, NH)KEHEPOB 11 SKOHOMMCTOB

Fig. 7. Interdisciplinary solutions bring
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CopeprkaHue HHKEHEPHO-?KOHOMHYECKHX KOMIICTEHIUI PH pealn3aliy IpOrpaMM yIpaBieHus ClIpocoM

Tun perieHui

MuxenepHbie

Table 3

Technical and business skills in implementing demand-side management programmes

IIpumeps! pemienni

B 3neprokoMnanuu Y norpeduTenst

OreHKa BO3MOYKHOCTH POCTa, MAaHEBPEHHOCTH M MOIITHOCTH
TeHEPUPYIOIIETO 000PYIOBAHUS

M3MeHeHne pexrmMa paboThl SIEKTPOCTAHIINN B SHEPTOCUCTEME

U CTPYKTYPbI TeHEPUPYIOLINX MOITHOCTEH (HAampuMep, OTKa3 OT BBOAA
JIOPOTHX MUKOBBIX MOIIHOCTEH min yBenmaenue KUY M 6a30BbIx
SIIEKTPOCTAHIININ)

CoxkparnieHre 00beMOB Pe3ePBUPOBAHNS CETEBBIX MOITHOCTEH
BHezpeHne CpesicTB TeNeynpaBieHUs HArpy3Koil B HH(OPMAIHOHHbIX
TEXHOJIOTUIi B KOHTYPE «IIOCTABIIUK — OTPEOUTEIHY

[TmannpoBaHye 1 oneHKa 0 (haKTy IKOHOMHHU SHEPIHU W MOITHOCTH
110 UTOraM peann3alyy IPOrpaMM yIpaBIeHUs CIIPOCOM

IIepeBox arperatoB B pexum
«TOTPEOUTEIISI-PETYIIATOPAY

DopcrpoBaHye MPOU3BOAUTENEHOCTH
arperara B 4achl CIlaJia Harpy3Ku

Vi3menenue rpauKoB peMOHTa
000pymoBaHMs

OpFaHI/ISaHI/IH HOYHBIX CMCH paGOTBI

AHanu3 3aTpar Ha U3MEHEHHS PEKUMOB
ANIEKTPOTIOTPEOICHUS

OKOHOMHYECKHE 61111100 TH, TPEsKIE BCETO MHKOBbIE

BromxeT 1 3pHeKTUBHOCTD MPOTPaMMBI

MexaHn3M SKOHOMUYECKOU MOTHUBalluHU HOTpeGHTeJIeﬁ

Pa3pabotka au3aiiHa IPOrpaMM ynpapJIeHUs CIIPOCOM

CornacoBanue rpaduka peanu3aniuy IporpaMM ¢ OpraHaMy BIacTH,
SHEProCEepPBUCHBIMU KOMIIAHUSIMH, IOCTABIINKAaMU 000py/IOBaHHUS

Pa3paboTka CTUMYIMPYIOIMX MEp ISl y4aCTHUKOB IIPOrpaMM

YHpaBHeH‘leCKI/Ie

B psine padot [Turensman u ap., 2023a; ['nrenpman, Kokes-
HHUKOB, 2023] HamMu JeTanbHO CHOPMYIUPOBAHBI HEOOXOAUMBIC
YCIOBHS JUISL  «IIepe3arpy3Ku» HHKEHEPHO-IKOHOMHYECKOTO
oOpazoBanusi. Cpeau HUX: BO3POXKICHHE MHKEHEPHO-3KOHOMH-
geckuX (haKyIbTeToOB; 00s3aTeIbHOE OCBOSHHE METONOJIOTHI
U OIbITa CUCTEMHOH MHXXCHEPUM Kak sifpa (yHIaMEHTAILHON
TIOITOTOBKY; TEPeXOl K CHEHUATHTETy; PE3KOe YBEIHMYCHHE
o0beMa MPaKTUKU B y4EOHBIX IUIAHAX COOTBETCTBYIOIIUX MPO-
rpamMMm. OJHaKo He MeHee BaKHOE YCIIOBHE 3aKIIIOYAETCS B pa-
JIUKAIIBHOM TIepecMoTpe (opM, MPUHIMIIOB OPraHU3aIllKd U Me-
TOJI0B yueOHOro mporecca [boromornos, 2022; Epmoros, 2022].
B 91011 CcBA3M BecbMa aKkTyaJlbHbIM CTaHOBUTCS OIEpeXkKaroliee
o0yueHHe — TEXHOJIOTHYHO OpPTraHW30BaHHBIA mpouecc GopMu-
POBaHMS 3HAHUW U KOMIICTCHIMHI ISl pEIICHUs Oy/TylIHX 3a/1ad,
COOTBETCTBYIOIIMX IJOOAIBHBIM TPEHJaM M HAIMOHAIBHBIM
nporpammam pa3Butusi. OTMETHM, 4TO ONeperKaroliee 00yueHne
OCYILIECTBISIETCS C UCTIOIb30BaHHEM HOBEHIIINX CPEICTB, B TOM
yucie nUQPOBbBIX, MO3BOJISIOIINX PEATU30BbIBATh THOKO HACTpa-
WBaeMbIe MMPOTPaMMBI, TIOBBIIIAIONINE TIPUBIEKATEIBHOCTD TIPO-
(beccHoHaNbHOM NesITebHOCTH UL MOJIOAGKH M BOBJICKAIOLIHE
CTY/ICHTOB B PEIICHUE aKTyaIbHbIX 3a11ad.

OmnbIT Kadenpbl CHCTEM YHPaBICHHS SHEPreTUKOH U IIpo-
MBIIUICHHBIMA  NIPEANPUATHSIME  YPaIbCKOTO  (heaepatbHOTo
YHUBEPCHUTETA 110 BHEJPEHUIO OINEPEKAIONIET0 HHXEHEPHO-IKO-
HOMHYECKOTO 00pa3oBaHHsl IEMOHCTPUPYET BBICOKYIO dddek-
TUBHOCTh €0 TEXHOJOTHYHOW opraHuzanuu [[Ipodeccronans
B KOHKYpeHIuu.., 2021]. Cpean akTUBHO pa3BHBAEMBIX CETOIHS
TEXHOJIOTHH, HMCIOJIB3YEMbIX HEMNOCPEACTBEHHO JUIS OCBOCHHS
CHCTEMHOTO TIOJIX0/Ia U CUCTEMHOMN rPaMOTHOCTH, MOKHO BBIJIe-
JIUTB!

— 1mdpoByo 6asy HHKEHEPHO-IKOHOMHUYECKHX 3HAHUIA,

AKTUBU3UPYIOIIYI0 CaMOOOY4YEeHHE U  IO3BOJIAIOLIYIO
OCYIIECTBIISITh IIeJICHANIPABICHHBI ITOUCK KHUI, CTa-
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DKOHOMHUS TEKYIINX U3ICPKEK U KAl TAJIOBJIOKEHUI B HOBBIC

Pesyunbrarsl U 3G (HEKTHBHOCTH C y4ETOM
npedepeHInii, IPeIoCTaBIsIeMbIX
9HEPrOKOMITAaHUEH, CBSI3aHHBIX

C YMEHBIICHUEM IIaTexeil

32 HIEKTPOIHEPTUIO ¥ MOITHOCTH

WHCTUTYIMOHANN3ALMS YYaCTUs

B IIPOrpaMMax yImpaBJIeHHUs CIIPOCOM
(moxroToBKa BHYTPEHHEH HOPMATHBHOI
0a3bl, pEIIAMEHTOB, OTBETCTBCHHBIX,
KOPPEKTHPOBKA OU3HEC-IIPOLIECCOB U IIP.)

Tei, aHAIMTUYECKUX OTYETOB TperoaBareniei kadeapbt
JUIsl BBITTOJTHEHUS TIPOCKTHO-MCCIIEI0BATEIBCKONW PabOThI
(puc. 8);

— BUPTYyaJIbHBIE TyPbl HA [IEPEIOBLIE IPOMBIIIEHHBIE IIPEJI-
TIPUSITUSL JUTS1 N3YYSHUS] TEXHHYECKUX ACTIEKTOB CIIOXKHBIX
CHCTEM Ha OCHOBE UX IIU(POBBIX JBOHHUKOB;

— KOHIIENTyaJIbHOE MPOEKTUPOBAHNE WHHOBALMOHHBIX Tpe-
00pa30oBaHMi C TIOMOIIBIO 3TATIOHHON MOJENIH OpraHH3a-
OUA U CKBO3HOM IPOEKTHO-HCCIIENIOBATEIbCKOW PaOOThI
COBMECCTHO C IIpernoaaBaTeJIsiIMA U BHCITHUMU SKCIICPTaMH.

3akAtoyeHne

CoBpeMEHHbIE HMH)XXEHEPHBIE pPa3palOTKU IPEICTaBISAIOT
co00t CITOXHBIC CHCTEMBI M CHCTEMBI CHCTEM, KOTOPBIE OCHO-
BaHBl HAa B3aMMOJICHCTBUU KOMIIOHEHTOB Pa3HON IPUPOJIBI U He-
TPEPEIBHO COBEPIICHCTBYIOTCS B TpOIECCe IPOCKTHPOBAHUS
U sKkciutyatraruu. [Ipu pa3paboTke Takux cucTeM Bce Ooibliee
3HaYCHHUE MPHOOPETaeT B3aNMO/ICHCTBHE TEXHUKO-TEXHOJIOTHIC-
CKUX (haKTOPOB MPOU3BOJCTBA U YEIIOBEKA, €r0 3HAHUH, YMCHUIA,
L[EHHOCTEH, MpHYeM HH)XCHEPHBIC M T'yMaHHTapHBIC aCHEKTHI
HE JIOJDKHBI IPOTUBOPEUUTH Apyr Apyry. LlemocTHoe BuaeHMe
CHCTEM, yMEHHE IIPOTHO3MPOBATH UX IOBEICHHE B YCIOBHAX
HEOIPE/IeNICHHOCTH, OPraHU30BbIBATh MPOLIECCHI UX Pa3padOTKU
U OKCIUTyaTallly C Pe3yNbTaTaMH, COOTBETCTBYIOIINMHI HHTEpE-
caM pa3HbIX CTEHKXOIJEPOB, — CIOBOM, CUCTEMHasi IPaMOTHOCTh
CTAaHOBUTCS Ba)XKHEHIIMM aTpuOyTOM MEHEKEPOB, HHKECHEPOB
U KOMaH], y4aCTBYIOIIUX B MHHOBALIMOHHON JEATEIbHOCTH.

B mpomeccax KOMITIEKCHOH MOJEpHH3AINH, HMIIOPTO3aMe-
IIEHUS] BOCTPEOOBAHBI HE TOJIBKO Pa3padOTKU MPOPHIBHBIX HH-
HOBAI[MOHHBIX TEXHOIIOTHH, HO U B 0COOCHHOCTH — HX OBICTpOE
MacIITabupoBaHuEe (OpraHU3alys CEpUIIHOrO MPOU3BOACTBA
B YCIIOBHSIX OTPaHHYCHHEIX pecypcos). [Iprdem 3amaun BeIBOIA
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Puc. 8. Busyanusarus texxonorun «Lndposas 6aza 3HaHMI»
Fig. 8. Visualisation of the Digital Knowledge Database technology

TEXHONOrusl «UMdPOBAA BA3A SHAHUN»

AKTUBU3NPYET CAMOOBYYEHUE 3A CHET BbICTPOIO NOABOPA MHTEJJIEKTYAJIbHbIX PECYPCOB
Ana OCBOEHUA TEOPUU U PELLEHUA UCCNEAOBATEJIbCKUX U MPOEKTHbIX 3AOAY

Mpodeccuonanst B

5
NMPOBECCHOHANLI
B KOMEVPEHIMN

3 EYAVIEE
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* Arpervpyet pesynbTaThl NepefoBbIX
ucenefoBaHui, NyyLLnMX NpakTuK
1 HOBEWLLUX Hay4HO-TEXHUHECKUX
LOCTMXKEHWIA

* [laeT BO3MOXHOCTb CTyfjeHTam
3HAKOMUTLCS C Hay4HbIMU MyGMKaLmaMu,
3KCNEPTHbIMKU MHEHUAMM, MpUMEepamm
CTY[IeHYECKMX PaboT NOf KOHKPETHbIE
Tembl H/P 1 npoekTos

* OpraH130BbIBaET NPOLIECC CaMOOBYHeHIs
«B M11060e BpeMms B Nt060I To4Ke Mupa»

Ha PBIHOK HOBEUIIUX MPOJYKTOB M TEXHOIOTMYECKUX PELICHHUH,
AKTHBU3AI[MN HHHOBAI[HOHHOTO MPOIIeCCa HAXOAATCS B (ByHKIIH-
OHAaJIE MEHEJKEPOB, KOTOPhIE OCYLIECTBIISIOT PyKOBOJACTBO KOJI-
JEeKTUBAMH H pabOTArOT B KOMaHJaX ¢ WHXEHEpaMH, SKOHOMH-
cramu, UT-cnenmanucramu. Takum 00pa3oM, B HOBBIX peansix
CHCTEMHAsl IPaMOTHOCTb OPUEHTHPOBAHA HA Y4eT MEKAUCLU-
IUIMHAPHBIX B3aMMOCBsA3EH M NOHUMAaHUE BIUSHHUSA TEXHOJIOTHI
Ha HKOHOMHYECKHE, (PMHAHCOBBIC, HHBECTUIINOHHBIE, SKOJIOTH-
YECKHE, COLIMAJIbHBIE PE3YJIBTAThl JEATEIbHOCTH MPEATPUATHH.
B 910l CcBA3M PE3KO aKTyalU3UPYETCsl 3HAYMMOCTb UHMKEHEp-
HO-9KOHOMHUYECKUX KOMIETCHIMH — CIIOCOOHOCTEH OLIEHKH KO-
HOMHIYECKOH 3(p(EKTHBHOCTH M PHIHOYHONW MEPCHEKTHBHOCTH
CO3/]aBaeMbIX MH)KEHEPHO-TEXHMYECKUX KOMIUIEKCOB, a BOIPO-
Cbl YCKOPEHHOH IOATOTOBKH KaJpOB ¢ TAKUMH KOMIIETCHIIUSIMU
B YCJIOBUSIX HEOOXOAUMOCTH JOCTHXEHMS TEXHOJIOIMYECKOTO
CYBEPEHHUTETA BBIXOJST Ha NIEPBbIIl ILIaH.

IIpu »TOM cucTeMHas rpaMOTHOCTh CTAHOBUTCS HEOTHEM-
JIeMOi 4acTbi0 0a30BOIl HWHXKEHEPHO-SKOHOMHYECKOH MOJTro-
ToBKU. OHA MO3BOJISIET BUIETH CUCTEMBI B OKPYIKAIOIEM MUPE

Auteparypa

KOHKYPeHLK 3a byayuiee

Timenswan NLA.
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* Hay4HbIX cTaTen aHanUTU4ECKMX OTHETOB,
BULIEOPOJIMKOB, NPE3EHTaLNM

50

yHLLMX NPOEKTOB
C OpraH13aLUyoHHo-
[LesiTeNbHOCTHBIX Urp

: 50
Y4e6HMKOB 1 NOCO6WIA

npenopasarenen
Kacheapbl

40

MPYMEPOB YCMELLHbIX MPOEKTOB, ANMIOMHbIX pPaboT
11 MarvucTepcKux auccepTaLmii

(BOCIpHHUMATh U OLIEHUBATb IIPOUCXOIAIIUE COOBITUS Yepe3
HPH3MY CHCTEMHOTO MBIIUICHUS), YIaBIUBATh U HACHTH(OUIIN-
pOBaTh 3aKOHOMEPHOCTH B JIMHAMUKE IMOBEJECHUS CUCTEM, HC-
MOITH30BaTh MONyICHHBIC 3HAHUS U HAONIOIEHUS I pa3pere-
HYSI BO3HUKAIOLIUX IIPOOJIEM U MOSBIIIOIINXCS] BO3MOXHOCTEH,
YUUTBHCSI HA OIBITE, KOPPEKTUPYS 3HAHUSA U AEHCTBUS B COOT-
BETCTBUHU C U3MEHEHUSAMM KOHTEKCTAa U PHIHOYHOIO OKPYKEHHUs
CHCTEMBL.

OmnbIT MOHUMAHUS U Pa3BUTHS CUCTEMHOCTH, (hopMupoBa-
HUS CUCTEMHOI'O MUPOBO33PEHHUS U IPAKTUYECKOrO IPUMEHEHUS
CHCTEMHOT0 [10/IX0/1a HAKOIIJIEH CUCTEMHOM UHKeHepuell. B 3Ha-
YUTEIBHOU CTEHEHU IPOBEPEHHBIE HA IPAKTUKE METONOJIOTHU
MPEOJIONIEHHUS CIIOKHOCTH, 00ECIIEUEHHS AIaITHBHOCTH U THOKO-
CTH TPOCKTHPYEMBIX CHCTEM MOTYT OBITh HCIIOIb30BaHBI B Me-
HEJDKMEHTE C MOIPABKOH Ha MPHUPOLY U XapaKTep perIaeMbIX
npobneM. B 3Toi cBA3M HEOOXOMMMBIMHI YCIOBHSIME IS «IIEpe-
3arpy3Ku» MHKEHEPHO-KOHOMUUECKOTO 00pa3oBaHusl SIBIIETCS
00s13aTeIbHOE OCBOCHHE METOONIOTHI U OTBITa CHCTEMHOHN HH-
KEHEPUH Kak Aapa GyHIaMEeHTaIbHON IOATOTOBKH.
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AHHOTaLuMs

Texnonoruu, OCHOBaHHbIE HA UCKycCTBeHHOM HHTesuekTe (M), Bce yalie 3aMeHSIOT U JONONHSIIOT JTIOACH B YNpaBICHYCCKHX 33/ayaX, TAKUX KaK IIPUHATHE
peuernii. COBPEMEHHBIC TEXHOJIOTHH HCKYCCTBEHHOTO MHTEIUIEKTa CIIOCOOHBI BBIMOIHATH KOTHUTHBHBIC (DYHKI[HH, PAHEE CBS3aHHbIC TOJIBKO C YCIOBEYCCKUM
pasymom. CoritacHo pecypcHoit Konuenimu pupmel (RBV), KOrHUTHBHBIE CTIOCOOHOCTH JTIO/CH SBISIOTCS MCTOYHUKOM HEKOIMPYEMbIX KOHKYPEHTHBIX PEUMYy-
IIECTB, TaK KAK UX TPYIHO UMHTHPOBATh, TAKMM 00pa3oM, TexHouornu MM criocoOHbI MEHSITh MCTOYHUKH KOHKYPCHTHBIX IIPEUMYILECTB.

JlaHHOE MCCIIC/IOBAaHUE MOCBSIICHO BBISBICHHIO (hAKTOPOB, BIMSIOIIMX HA PEIICHUE IPOMBILIIICHHBIX KOMIAHHI O BHEAPECHHU TEXHOJIOTHI MCKYCCTBEHHOIO
MHTEJUICKTA, @ TAKXKE MCCIICIOBAHUIO B3AUMOCBSI3H BHeApeHus TexHomoruid MU ¢ addexramur 3aMenieHnst W/uiii I0MONTHEHUsI KOTHUTUBHBIX CIIOCOOHOCTEH CO-
TPYAHUKOB U MX BIMSHUS HA (JOPMUPOBAHHUE KOHKYPEHTHOTO PCHMYIIIECTBA.

Hccnenopanue npoBeicHO Ha 0a3e JaHHBIX 147 MPOMBIIUICHHBIX KOMIIAHHI, SMIIMPUYCCKHE OLICHKN BO3HUKHOBECHMS 3((EKTa 3aMEIICHUS TIPH BHEAPCHHH TEX-
nonoruii U u adexra B3anMOIOMONHEHNUsI POBOAMINCEH MIPH MOMOLIX ABYX MOJENCH: MPOOHT-MOAEIH co ciaydaitnpiMu 3¢ dekramu (random effect probit)
1 JIOTUT-MOJIeNH ¢ noctosHEbIMU dddekramu (fixed effect logit), koTopast mo3BosiIa OLEHUTH BHYTPUGUPMEHHYIO JUHAMUKY H3MCHEHHS PECYPCOB IPH BHEAPE-
HUM B OusHec-nporecc TexHonoruit UM, To ectb npocnenuts 3G QexT 3amereHus pecypcos rnpu Baeapennn UL

[Monyuenusie pe3ynbrarhl mokasany, 4to: (1) pemierne 06 nuBectrpoBanny B TexHoornu MU 3aBUcHT OT TakuX (AaKTOPOB, KAaK HATHYHE KOMIICTCHIHIT 1S BHE-
npenunst M, 3arparbl Ha BHEJPEHUE HOBBIX TEXHOJIOTHH M YPOBEHb TEKYILMX 3aTPAT B LIE€JIOM 110 KOMITAHUH, OKMaHHE (PMHAHCOBBIX U SKOHOMUYECKHX 3P PEKTOB;
(2) pewenne 06 nuBectunusax B MM ¥ X MHTEHCUBHOCTb 3HAYMTENIBHO BBILIC Y KOMIIAHWH, OKMIAIOMIMX COKpAILEHUE BPEMEHH Ha BBIIIOJIHEHHUE ONEpaluii,
COKpAIIL[EHUE YUCICHHOCTH COTPYHHKOB 32 CYET YMCHbILICHUS 00bEMa PYTHHHBIX OIEPALNii, COKpAICHHE 3aTPpaT Ha (PYHKIHMIO yHPABICHHS IEPCOHATIOM U yBe-
JIMYCHHUE CKOPOCTHU Pa3pabOTKH M MPOJBIKCHHS HOBBIX POIYKTOB; (3) HauOoubIee BIMAHIE Ha (QOPMHPOBAHNE HEKOITUPYEMbIX KOHKYPCHTHBIX HPEHMYIICCTB
okaspiBaeT BHeapenue MU B MapkeTHHr M aHaIMTHKY, pa3padoTky u WUT, npojaku U KIMEHTCKUI CEepBUC M pa3pabOTKy HOBBIX NPOLYKTOB; (4) mpu BHeape-
nnn UM omHOBpeMeHHO BO3HMKAET U 3bdeKT 3amenieHns, u d3QHEKT B3aHMOJOMOIHEHHS, YTO CMEIAeT HCTOYHHKN KOHKYPCHTHBIX MPEHMYILICCTB (HECMOTPS
Ha TO YTO 3aMEHA TPAJAULMOHHBIX CHECHU(UICCKUX [T 001aCTH KOTHUTHBHBIX BO3BMOJKHOCTEH 4e/I0BEKA HA MHOTOYHCIICHHbIC BBIYMCINTEIHBIC BO3MOXHOCTH
WH paspymiaeT cyiiecTByOIee IPCHMYIIECTBO, TEM HE MEHEE Ha OCHOBE B3aMMOJIONIOIHCHHS YCIOBEYCCKNUX M MAIIMHHBIX BO3MOKHOCTEI CO3MAIOTCs HOBBIC,
MOCTOSIHHBIC HEKOIMPYyEMbIC TIpenmMyiiecTsa). KpoMe Toro, 1omonHeHa pecypeHast KOHLUENIUs (pUPMbI U [OKa3aHO, YTO HEOAHOPOIHbIC HECBA3AHHbBIC PECYPChI,
TaKUE KaK YeIOBEK U MAIINHA, TAKKE MOTYT ObITh HCTOYHUKOM YHHUKAJIbHBIX KOHKYPCHTHBIX IIPCHMYIIECTB.

KumioueBble cjioBa: MalmHHOE 00YYCHHE, HSHPOHHBIC CETH, IPOMBIIUICHHBIC KOMIIAHHH, PECypcHas Teoprst GupMbl, dddexT 3amenieHns, 3GhexT B3anmMoao-
OJTHCHUS.

A/\ﬂ UMTUOOBAHUS:
Tpauyk A.B., Jlunnep H.B. (2024). [Tpunstue perieHnii 0 BHEAPEHUN UCKYCCTBEHHOTO MHTEIUICKTA M TPAHC(OPMALHs UCTOYHUKOB HEKOIIUPYEMbIX KOHKYPEHT-
HbIX npenmytects. Cmpamezuueckue peutenus u puck-venedxcmenm, 15(2): 134—-151. DOIL: 10.17747/2618-947X-2024-2-134-151.

BAaropaapHocCTH

CTaThsi HOATOTOBJIEHA IO PE3yIbTaTaM MCCIIEJOBAHMUI, BHITIOTHEHHBIX 32 CUET OIOUKETHBIX CPEJICTB, O FOCYapPCTBEHHOMY 3aJaHuI0 PUHYHHBEPCUTETA.
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Abstract

Technologies based on artificial intelligence are increasingly replacing and augmenting humans in managerial tasks such as decision-making. Modern artificial
intelligence (Al) technologies are capable of performing cognitive functions previously associated only with the human mind. According to the company’s
resource concept (RBV), people’s cognitive abilities are a source of non-copyable competitive advantages because they are difficult to simulate, so Al technologies
can change the sources of competitive advantages. This study aims to identify the factors that influence the decision of industrial companies to adopt artificial
intelligence technologies, as well as to examine the relationship between the adoption of Al technologies with the effects of replacing and/or complementing
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the cognitive abilities of employees and their impact on the formation of a competitive advantage. The study was conducted on the database of 147 industrial
companies, empirically estimating the occurrence of the substitution effect during the introduction of Al technologies. The complementarity effect was estimated
using two models: a random effect probit model with random effects (random effect probit) and a fixed effect logit model with fixed effects (fixed effect logit).
This made it possible to assess the intra-firm dynamics of resource changes during the implementation of Al technologies in the business process - that is, to trace
the effect of resource substitution during the implementation of Al. The results showed that: (1) The decision to invest in Al technologies depends on factors such
as the availability of skills to implement Al the cost of implementing new technologies and the level of current costs in the company as a whole, the expectation
of financial and economic impact. (2) The decision to invest in Al is significantly more prevalent among companies that are currently waiting to implement it.
The benefits of such investment are manifold. Firstly, it allows for a reduction in the time taken to complete operations. Secondly, it enables a reduction in the
number of employees required, due to a reduction in the volume of routine operations. Thirdly, it allows for a reduction in the cost of personnel management.
Finally, it facilitates a greater speed of development and promotion of new products. (3) The introduction of Al has the greatest impact on the formation of non-
copied competitive advantages, particularly in the following areas: marketing and analytics, development and IT, sales and customer service and the development
of new products. (4) The introduction of Al gives rise to both a substitution effect and a complementarity effect, which together result in a shift in the sources of
competitive advantages. While the replacement of traditional, domain-specific human cognitive capabilities with numerous computing capabilities of Al leads to
the destruction of existing advantages, the complementarity of human and machine capabilities allows for the creation of new, permanent non-copied advantages.
The company’s resource concept is augmented, and it is shown that heterogeneous unrelated resources, such as human capital and machinery, can also serve as
a source of distinctive competitive advantages.

Keywords: machine learning, neural networks, industrial companies, company resource theory, substitution effect, complementarity effect.
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BeeaeHHue Ul KOMITaHUH, KoTopble ucnonb3ytoT MU muis perienus 3a1a4 B
Texnonmorun ucKyccTBeHHoOro unreiiexra (M) 3aHumaror Ou3HeC-(DYHKIHAX.
Bce Ooiiee 3HAYMMOE MECTO IPH ONTHMH3ALMU OU3HEC-TIPO- CBoeoOpa3Hasi Touka meperuda B pa3BUTHU JaHHBIX TEXHO-
neccoB kommnaHuil. Tak, IO OLEHKaM KOHCAJITHHIOBOH KOM- JIoTHI ObITa IPOifieHa ¢ CO3aHNEeM TeXHOIOTHH TCHEPaTHBHOTO
naHuM «SIkoB M mapTHepbl», 00beM poccuiickoro poiHka NN NU. CoBpeMeHHBIE TEXHOJIOTMH HCKYCCTBEHHOTO HHTEILIEKTA
B 2022 romy ouenuBaics B 30—50 mupx py6. B rox, a k 2028 romy CIOCOOHBI BBIMOJHSITh KOTHUTHBHBIC (DYHKIMH, paHEEe CBS3aH-
OXKHUJIACTCs ero poct 10 26—36 TpinH py6.' IIpu 3TOM CKOpOCTH HBIE TOJIBKO C YeJIoBedecKuM pazymoM [Rai et al., 2019]. Hccrne-
paszBuTus TexHonoruid MM nemaer ux Bce Gosiee NOCTYNHBIMU JIOBaTeIX B 00IACcTy yNpaBieHus mpeanonarator, yro M mens-

! YickyccrBenHblii nntesuiekt B Pocenn-2023: Tpensbl u nepenekrussl. M., 2023. https:/yakov.partners/upload/iblock/c5e/c8t1 wrkdne5y9adnglicderalwny7xh4/20231218 Al future.
pdf?ysclid=lz13ttscls470347383.
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€T UCTOYHHMKH KOHKYPEHTHBIX Ipeumyinects [Davenport, Kirby,
2016, p. 204; Wilson, Daugherty, 2018, p. 214], HO UX B3IJIsIIbI
Ha TO, KaK IIPOUCXOIUT ATO U3MEHEHHE, TPOTUBOPECUYHBEI.

B pspe pabor mokazaHo, uro MU 3ameHsieT KOTHUTHBHEIC
crocobHocTH Jtozieli [Balasubramanian et al., 2022], onucaso,
kak TexHonorun WU 3amenstor mHBecTopoB [Noonan, 2017],
MEeHeKepoB 1o Habopy nepconana [Chamorro-Premuzic et al.,
2019], Bpaueii, B TOM 4HcIie A1l TUATHOCTUKA WM TIPOBEICHHS
onepauwuii [Blakely, 2020].

B npyrux padorax yTBepxaaercs, uto TexHonoruu U mums
JIOTIOJHSAIOT, @ HE 3aMEHSFOT KOTHUTHBHBIC CIIOCOOHOCTH JIFOIEH
[Murrayet al., 2021], Koria ”HBECTOPBI, MEHE/IKEPBI U Bpa4r KC-
nonb3yrot MU uis moMony B MHBECTUIMAX, HAOOpE MepcoHaa
nnu nedernu [Topol, 2019].

ComnacHo pecypcHoii koHuentmu ¢upmel (Resource based
view, RBV) [Barney, 1991], KorHUTHBHBIC CIIOCOOHOCTH JIFO/ICH
SIBJISIFOTCS. UICTOUHUKOM HEKONUPYEMbIX KOHKYPEHTHBIX MPEUMY-
IECTB, TaK KaK X TPYIHO IMHTHPOBaTh. IMEHHO 9TH IIpenuMyTiie-
CTBa CITy’KaT UCTOYHUKOM KOHKYPEHTOCIOCOOHOCTH U ITO3BOJISIIOT
(bupmam cTathb JHAEpaMu 3a cueT 0ostee BEICOKOH IPOM3BOIUTENh-
HOCTH, YHUKAJIBHOM cTpaTeruu, 3QEeKTHBHOCTH HHHOBAIIOHHON
JIeATENBHOCTH, (DOPMHUPOBAHUS JIYYIIEr0 EHHOCTHOTO MPEIIo-
skennst [Kune, Morecroft, 2010; Helfat, Peteraf, 2015].

Ecnu texnonornn WM 3aMeHSIOT KOTHUTUBHBIE CIIOCOOHO-
CTH 4YE€JIOBEKA, TO C TOUKHU 3PEHUS] PECYPCHON KOHIIETIIMHU KOT-
HUTHUBHBIE CIIOCOOHOCTH YeJOBEeKa MEePEeCTaroT ObITh HEKOIHPY-
€MBIMH KOHKYpPEHTHBIMH MPEUMYILIECTBAMH, TaK KaK CO3/IaHHBIC
Y KOMMEPIHUAIH30BaHHbIE TEXHOIOTMH UMEIOT HEBBICOKHE IMH-
TaioHHble O0apbepbl [Brynjolfsson, McAfee, 2014, p. 31].
Ha000poT, ecin TexHonornd VI NOmonHsI0T KOTHUTHBHBIE BO3-
MOYXHOCTH 4eJIOBEKa, TO ¢ Touku 3peHust RBV sto craner nomnoi-
HUTEIFHBIM TIPEeUMyIecTBOM [Argyres, Zenger, 2012], motomy
YTO MMPOKO NpuMeHnmas Texnonorus MM nossossier cozaasars
YVHUKaJIbHBIE TIAKETHI PaHee HECBA3aHHBIX PECYPCOB, TAKUX Kak,
HarpuMep, ONbIT Bpauel M MallMHHOE IporxHozuposBanue VN
[Agrawal et al., 2024]. To ecTh 3TO yTBEpXkK/ICHHE OCHOBAHO Ha
YHUKaJIbHBIX XapakTepucTUKax camoii Texnonoruu UM.

B pa6ore [Stadler et al., 2021] moka3zaHo, 4To Korzga opra-
HH3allMHM HCHIONB3YIOT KaK 3HAKOMbIE, TAK U HOBBIC TEXHOJIOTHH,
BO3HHKACT JBOUHON 3((PEKT OMHOBPEMEHHOTO U 3aMEIICHUs, 1
KOMILIEMeHTauu® pecypcoB. OJIHAKO B CIIy4ae MCIOIb30BAHMS
texHonoruit UM aBTopsl 0OHapYXUIM BO3HUKHOBEHHE d(hex-
Ta 3aMEILCHUs, B TO BpeMs Kak d(hQekTa KOMIUIEMEHTAUN He
OBLIO.

OpHaKO pe3ynbTaThl MOAOOHBIX MCCIICAOBAHUI HE COIepKar
OTBETOB Ha BOIIPOC O B3aUMOCBS3AX MEXIy d(PdekTamMu 3ame-
IICHUS U KOMIUICMEHTAILIWH, JPaiBEPOB 3THX B3aUMOCBS3CH U
BO3MOXKHBIX CIIOCOOOB (hOPMHPOBAaHHSI HOBBIX HEKOIHPYEMBIX
IPEUMYILECTB.

Lens naHHOM cTaThy — aHANN3 (PaKTOPOB, BIMSIONINX HA pe-
IICHHE MPOMBIIUICHHBIX KOMIIAHUH O BHEIPEHHUH TEXHOJOTWH
WCKYCCTBEHHOTO HHTEJIEKTA, B3AMMOCBSI3H JAHHBIX TEXHOJIOTHI
¢ 3¢ dexTaMu 3aMeleHHs WU JOTIOJIHEHNUSI KOTHUTUBHBIX CIIO-
cOOHOCTEW COTPYTHHUKOB U BIMSHUS HA MCTOYHUKU KOHKYPEHT-
HOTO NPEUMYLIECTBA.

JJEMMYU.\ECTB

Tpayyk AB., Iunmep H.B.
vantage rachuk A.V., Linder N.V.

1. TeopeTtnyeckmi o630p AUTepPaTypbI

TexHOJIOrnM UCKYCCTBEHHOTO MHTEJUIEKTa — 3TO CUCTEMBI U

CCPBHUCHI, B OCHOBE KOTOPBIX JIC)KAT MOACIIN MAllIMHHOI'O 06}"‘16-
HUSL. Moneny ManImHHOTO OOYYeHHs HMMEIOT Y)KE JIO0CTaTOYHO
JIOJITYIO UCTOPUIO PAa3BUTHUS OT MOUCKA JTMHEHHON 3aBUCUMOCTH
MEX/Ty HECKOJIBKUMH (DaKTOpPaMH [0 UCIIONB30BAHUS apXHUTEK-
Typbl HEHPOHHBIX CETEH ¢ MUWIIIMapJaMy MapaMeTpoB, YTO I0-
3BOJIICT MM HaXOJUTh CJIOJKHBIE 3aBHCUMOCTH B JaHHbIX. Ha
CeFOZ(HfILL[HPlI’l JCHb B 6I/I3HGCG HUCIIOJIB3YIOT CJICAYIOIIUE THIIBI
Moxeneitt:

— NPEAUKTUBHBIC MOICIIA 414! HCIOJIB3YIOTCS U1l TIPOTHO3H1-
poBaHUs OyIyIIMX COOBITHH HIIM PE3YJbTaToB Ha OCHOBE
HUCTOPHUYCCKUX JaHHBIX. OHI/I MOryT 6blTb IIPUMCHCHBI B
Pa3IYHBIX O0JNACTSIX, TAKUX KaK (DMHAHCHI, 3PaBOOXpaHe-
HME, MapKETUHT U MHOTHE Jpyrue. Tak, OHU UCIOJIB3YIOT-
csl B (puHAHCAX JUTS MIPOTHO3UPOBAHMS KYypCOB BAJIIOT, IICH
Ha AKX WU BBIABJICHHA MOLICHHUYCCKUX TpaH?;aKLlHFI; B
IIPOU3BOJICTBEHHOM JEATEILHOCTH — JUIS TIPOTHO3MPOBAHUS
HOTPEOHOCTEH B CHIPBE, @ TAKXKE IPEJOTBPAILICHHUS IOIOMOK
1 IJTAaHUPOBAHMS PEMOHTA; B KOMMEPUECKOM 1eSTeIbHOCTH —
JUIA IPOrHO3MPOBAHMs CIIPpOCa Ha TOBAPBI WIIN YCIIYTH,

— onruMuzanoHHeie Mopenu MU ucnonesyrorces i pe-
HICHHWS 3a4a49 10 ONTUMHU3ALNHN UIIA HAXO0KIACHUS JTYUIICTO
pELICHUS U3 MHOXKECTBA BO3MOXKHBIX BAPHAHTOB; TaKKe
UMEIOT LIMPOKOE MPUMEHEHHE B Pa3IMUYHBIX 001acCTAX:
HalpuMep, B MEIULIHE — JUIS ONpeNelieHus Hambolee
a¢pekTuBHOrO criocoda JIeueHHs: WM JIydlIero crocoda
IIPOBEJICHUS OIIEPAMid U MPEJOTBPAILCHUS OCIIOKHEHHH,
B JIOTUCTHUKE — JJI1 OTITUMU3ALIMU MaplIpyToOB, IIPOrHO3U-
POBaHHUS 3arpy’>KEHHOCTHU JOPOT, B 3aKyIKax — Il COKpa-
HICHUS PpacxodoB, B MPOU3BOACTBE — IJII ONTUMHU3ALUH
IIPOM3BOJICTBEHHBIX IPOLIECCOB M CHUIKEHHSI 3aTpar;

— reHeparuBHble Mozenu MU — mozaenu, koTopble mpu momo-
M JaHHBIX, UCIIOIB30BABIINXCS U O0YUSHUsI, CO3MAI0T
HOBBIC JIaHHBIC Pa3HbIX MOJAILHOCTEH; B OHM3HECE HC-
MIOJIB3YIOTCS [IPEUMYILECTBEHHO Il TeHepaluu TEKCTOB
U N300paxeHnH;

— Oopme sA3bp1KOBBIe Mogenu LLM — anroputMbl MaIiviH-
HOTo 00y4eHHUs1, KOTOPbIE CIIOCOOHBI TeHEPUPOBATh TEKCT
Ha OCHOBE IPEI0CTaBICHHOT0; PUMEHSIOTCS JUIsS TeHepa-
1, KPATKOT'O U3JIOKCHUS WM UBMCHCHUS TCKCTA,

— oOpabotka ecrectBeHHOro si3bika NLP (peueBbie TexHO-
JIOTHH, PEKOMEH/IAIIMHU U TIEPCOHAIN3AIHS) — TEXHOJIOTHH,
HalpapJeHHbIC Ha aHAJM3 W MHTEPIPETAIHIO YeloBede-
CKOTI'O sA3bIKa; IPUMCHSCTCS B ‘IaT-GOTaX, KJIMEHTCKOM noa-
JIep>KKe, TOUCKOBBIX CHCTeMax M IIp.;

— xoMmnblotepHoe 3penue CV — obmacts M, kotopas 3a-
HUMAETCsI aHAJIM30M M300paKeHUH U BUIIEO TIPH OMOIIH
KOMITBIOTEPOB, BKJIOYAET B ce0sl pacro3HaBaHue 00pasos,
CerMEeHTAINI0 N300paKEHUH U T1p.; IPUMEHSETCS B MEIH-
[IUHE, pOOOTOTEXHUKE, O€30IIaCHOCTH U T.1.

Bce onmcanHble MOZIET OCHOBAaHBI HA TPEX METO/IaX MOJe-

JIed MaIIMHHOTO O0y4eHMSI:

1) mMozmenb oOydaercst Ha 0a3e JaHHBIX C [EJIEBHIMHI 3HAYCHHU-

SMH OTBECTOB,

2 DddeKT 3aMmeLeH st POSIBISETCSI, KOI/A HCIIONb30BAHHUE OJIHOIO Pecypea IPUBOAUT K yMEHBILICHHIO HCIIOIb30BAHUs APYTOro (B3aHMO3aMEHSIEMbIE PECYPChI).
3 D ekt KOMILIEMEHTAIMN BO3HUKAET, KOTJa HCIIONb30BAHUE OJJHOTO PECYpca YBEIMYMBAET HCIIONBb30BAHUE APYTOro (B3aMMOJIOIIONHAEMBIE PECYPCBI).
4 UckycerBennslii nutemiekt B Pocenu. .. https://yakov.partners/upload/iblock/c5e/c8t1wrkdne5y9adnglicderalwny7xh4/20231218 Al future.pdf?ysclid=lz13ttscls470347383.
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2) oOyueHne MOIENIM Ha JaHHBIX Oe3 IEJIEBOr0 pe3yabTara
(MozeNb cama MIIeT B HUX 3aKOHOMEPHOCTH);

3) oOyueHue Ha 0OpaTHOI CBS3M HA OCHOBAHHMH MPABUII HIIH
OLICHKHU TpeHepa.

TakuMm 00pa3oM, B OTIMYME OT MPEABIAYLIMX TEXHOJIOTHH
TexHonoruu MU mo3BossiioT MalmHaM yYUThCS H JISHCTBOBATh
aBTOHOMHO [Balasubramanian et al., 2022], 4to, B cBOrO 04epeb,
nozBossieT VI B3anMonericTBOBaTh C JIFOABMHE ITPU IPHHSATHAH pe-
IIeHHH 1 paspeuienun npodnem [Murray et al., 2021]. Crnenosa-
TenbHO, I mMeeT moTeHIna Kak 3aMeHsTh, TaK U JIOMOIHSTh
KOTHUTHBHBIE criocooHocTH Jironeit [Raisch, Krakowski, 2021].

B cymectByronmx padorax B 00JaCTH peCypCHON KOHIICIIIUH
yIBepKIaeTcsl, 4To dB(PEKT 3aMeIIeHNs] YCTPaHIeT KOHKYPEHT-
HOE TIPEHMYILECTBO, KOTZIa HOBBIE PECYPCHI ¢ BEICOKOH JIOCTYII-
HOCTBIO 3aMEHSIOT TPaJULMOHHBIE, o0ecrieunBast Ty ke (yHK-
[IMOHAIBHOCTH, & dP(EKT KOMITIEMEHTAUH, HA000POT, Co3/1aeT
KOHKYPEHTHBIC MTPEUMYILECTBA, KOTJa TPAJUIIMOHHBIC U HOBBIC
pecypchl HHTETpUPOBAHbI Il (POPMUPOBAHNS HOBBIX YHUKAIIb-
HBIX MakeToB pecypcoB [Peteraf, Bergen, 2003; Levinthal, Wu,
2010; Polidoro, Toh, 2011; Argyres, Zenger, 2012].

B paGotax [Brynjolfsson, McAfee, 2014; Agrawal et al.,
2018; Choudhury et al., 2020; Raisch, Krakowski, 2021] U1
OMMCaH KaK HOBBIM TEXHOJIOTMUYECKUN PECypc CTPATErnyeckoro
3HAYEHUs, KOTOPBIH MOXKET YUUTHCS M JEHCTBOBATH HE3aBHCH-
Mo ot Jirone. Jlromu u U paznuuarores cniocodamu 00paboT-
KU MH(OPMAIMKU [Tl CO3AaHMs 3HaHHUHM, MOCKoIbKy U mMoxer
o0OpabatbiBaTh ropazao 06mbiIue 00beMbl MHGOpMau ¢ 00-
Jiee BBICOKOW CKOPOCTBIO U TOYHOCTBIO, B TO BpEeMs KakK JIFOIN
UCIIONB3YIOT «IIalIoHB 00paboTKH HMHGOpPMAIMK, KOTOpbIE
MOT'YT BBI3BaTh MOTEHIMAJIbHBIC OMIMOKN HIIM TPELyOeKICHUS,
HO TaKXke cIenaTh Jitofel Oonee yHUBEPCAIBHBIMU B CIIOKHBIX
uHpopMmannoHHbIX cpenax [Raisch, Krakowski, 2021]. C Touku
3penust RBV atu pasnuunble cBoiicTBa MpeanogaraoT B3auMO-
CBs13b 2(h(HEKTOB 3aMeNICHHS 1 KOMIUIEMEHTAIINH.

Dpghexm 3ameuienun npu enedpenuu mexnonozuii HU

D dekr 3amertieHns B pecypcHoil kontenipn RBV ocHoBaH
Ha TIOHATHH B3auMo3aMeHseMocTH pecypcoB [Peteraf, Bergen,
2003; Polidoro, Toh, 2011], To ecTh CIIOCOOHOCTH PEeCypcoB 3a-
MEHSTh JpyTrue, OOECIEUUBAIOIINE Ty XK€ (PYHKIHMOHAILHOCTH
[Levinthal, Wu, 2010]. Pecypchl ¢ HU3KOI 3aMEHSIEMOCTBIO SIBIISI-
I0TCS CIICHM(UYHBIMU WITH YHUKAJIBHBIMH, B TO BPEMsI KaK pecyp-
CBI C BBICOKOH 3aMEHSE€MOCTBIO, HAPOTUB, MOTYT MPUMEHSTHCS
mupoko. [Tpu 5ToM pecypesl, UMEIOIIHE BBICOKYIO 3aMEHSIEMOCTb,
MOTYT OBITh pacIpeieNieHbl MeXKITy HaIpaBICHHSIMHU JIeSITEITEHO-
cTu 0e3 JOMOIHUTENBHBIX 3aTPaT, U, HA0OOPOT, PECyPChl, KOTOPbIE
CIIO’)KHO MaclITabMpoBaTh, OyIyT IMETh 3aTPaThl Ha UX UCIIONB30-
BaHME JUIS IPYTUX HalpaBlIeHuH aestenbHocTH. Tak, oOmue Kor-
HHUTHBHBIE CIIOCOOHOCTH YeJI0BeKa 00JIaIaloT BEICOKOM B3aMO3a-
MEHIEMOCTbIO, 2 KOTHUTUBHBIE CIIOCOOHOCTH B KAKOW-TTHO0 y3KOii,
crienupUIHON 007aCTH — HU3KOW B3aMMO3aMEHIEMOCTBIO, a TaK-
e MOTYT He TOJXOIHTh Jiisd Maciitabuposanus [Helfat, Peteraf,
2015]. D10 OrpaHMYMBAET WCMOIB30BAaHME WX BO3MOKHOCTEH
JUIE CMEXKHBIX oOnacteil aestenbHOCTH KoMmanuu [Wernerfelt,
Montgomery, 1988], moToMy 4T0 MX MPUMEHEHHE UIS 3aMEHBI B
HECBSI3aHHBIX 00JACTSAX TOTPEOYyeT JAOMOIHUTEIBLHOTO H3y4YCHUS,
HaKOIUICHHS ONBITA, CONPSDKEHHOTO CO 3HAYUTEITLHBIMUA SKOHOMH-
YECKUMH 3aTPaTaMM, KOTOPbIE OBICTPO MPEBBICST JHOObIE TOTEH-
pasbHbie Beiroanl [Helfat, Peteraf, 2015].
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Buenpenue texnonoruii I moxeT BbI3Bath 3G GeKT 3ame-
IEHHs] KOTHUTUBHBIX criocoOHocTel. Hampumep, coueranue pe-
YeBBIX TEXHOJIOIMH U reHeparuBHoro M no3Bonser cocTaBUTh
npadT OeT0BOTO MUCHhMa, MPEUIOKUTD HACH IS TIPOJIBIDKCHHS
Ou3Heca B 3aJJaHHOM HHUIIIE, CHOPMHUPOBATH TIEPCOHATIBHBIC ITPE/-
JIOKeHUsT Uil KiueHToB. Kpome Toro, B Hacrosimee Bpems M
IIMPOKO MCIOJNIB3YETCS ISl IPOTHO3UPOBAHUS, IPUHSTHUS CTpa-
TETHYECKUX PELICHUH W PEIIeHHUs] IPOOIeM, KOTOPBIE TPaIHIH-
OHHO MOIJIU JIeNIaTh TOJIBKO JIFO/HU, TIOJIArasich Ha CBOM KOTHUTHB-
Hble criocobHocTH [Shrestha et al., 2019]. B omnuwme ot nroneit
MalllMHbl UMEIOT KBa3WHEOTPAHUYEHHYIO CIIOCOOHOCTh 00pada-
TBIBaTh HH(POPMAIHIO, YAaCTO 00eCHeunBas JTy4Ilne MPOTHO3bI,
yem Jiroru [Raisch, Krakowski, 2021]. Hanpumep, mammHbl Ha
OCHOBE HCKYCCTBEHHOTO HHTEJUIEKTa TElepbh COOTBETCTBYIOT
WK TPEBOCXOAAT Bpayed IO JUArHOCTHKE M JICYCHHUIO pPaKa,
MPOTHO3UPYIOT CHOCOOHOCTh KaHIWIAaTa BBIONHATE PadOTy
Ha uMetonieiics momkaoctr [Chamorro-Premuzic et al., 2019],
CO3/IaI0T aJbTePHATHBHBIE AW3aifHBI MPOAYKTOB [Verganti et al.,
2020] 1 IPOrHO3UPYIOT BOBMOXKHOCTH BEHUYPHBIX WHBECTUIIMI
ousHec-anrenos [Blohm et al., 2022]. Takum 00pa3om, TOYHOCTh
texnonoruii MM n ux pasHooOpasue, BEpOATHO, CHU3AT Tpajiu-
[MOHHYIO TEHHOCTh BO3MOKHOCTEH UENOBEYECKUX PECYpCOB
KaK MCTOYHHMKA HEKOMHMPYEMBIX KOHKYPEHTHBIX IMPEUMYIIECTB
WITH JIaXKe CHENAIOT 3TH KOHKYPEHTHBIE MPEUMYIIECTBa YCTapeB-
mmmu [Agrawal et al., 2018, p. 80].

BwMmecte ¢ TeM B JHTepaType BCE elle OCTAIOTCs OTKPBITHI-
MH BOIIPOCHI OTHOCHUTENIBHO 3((heKTa 3aMeieHus], BHI3BaHHOTO
WM. Hackoibko TEeXHHYECKHE OTPAaHWYEHUS] MEIIAIOT Malllk-
HaM IOJHOCTBIO IPUHUMATh PEIICHUS MU pa3peniars npooie-
MbI [Raisch, Krakowski, 2021]? Beap mporso3upoBaHue — 310
TOJILKO OJIMH W3 KOMIIOHCHTOB IPHHSTHS PEUICHUH, KOTOpOE
TakKe BKIIIOYAeT B ce0sl TaKue 3a/1auu, Kak MOCTAaHOBKA LIeJIeH,
BBIOOp JaHHBIX, CyXJIeHHE U BblpaboTka Mep [Shrestha et al.,
2019]. XapaxTep 3aMeneHus MOKET OTINYAThCS, KOT/Ia MaIllu-
Hbl 3aMEHSIOT JIFOJCH, a MPEAbLIYIINE HUCCIICAOBAHHS OIMUCHI-
BaJIM 3aMEeHY OJHOTHIHBIX PECYpCOB (MEXIY JTIOABMH, TEXHO-
norusimu 1 T.1.) [Peteraf, Bergen, 2003; Levinthal, Wu, 2010].
CrenoBarenbHO, IEPBEIA BOIIPOC, KOTOPBIA TpeOyeT H3yUeHNsI:
3aMensieT au MY ¥ Kak KOTHUTHBHBIE CITOCOOHOCTH YeJIOBEKa,
(dhopMupyrone HEKOMUpyeMble KOHKYPEHTHBIE MNperMYyIIe-
cTBa?

Depghexm komnnemenmayuu npu eneopenuu mexnonozuit HU

CoracHO pecypcHOI KOHIENIHH dPPEKT KOMITIEMEHTALUH
CO3/1aeT HEKOMHMPYEeMOe KOHKYPEHTHOE TPEUMYILECTBO 3a CYET
(hopMHpOBaHUs YHUKAIbHBIX KOMOMHAIMN pecypcos [Newbert,
2007]. Kommanuw, sxemasi co3maTh HOBBIE KOHKYPEHTHBIE TIpe-
UMYILECTBA, HHTETPUPYIOT CYIIECTBYIOIIME W HOBBIC PECYpCHI
B ITaKeTBl PECYpPCOB, KOTOPBIE «YHHKAIBHO IOMOJHSIOT JPYT
npyra» [Argyres, Zenger, 2012, p. 1648]. B pabote [Milgrom,
Roberts, 1990] nomuepkuBaetcs, 4To 4TOOBI CHOPMHUPOBATH Ia-
KET YHUKAJIbHBIX B3aMMOJIOTIOJIHSIOIINX PECYPCOB, OHU JIOJDKHBI
OBITH HE TONBKO CBEPXMOIYJIbHBIMH, HO M HeCBs3aHHBIMH. Ta-
Kasi HECBSI3aHHOCTh APAHTHPYET, YTO MOJYYCHHBIC B PE3yibTa-
Te MaKeThl PECYpCOB OyayT COBEPIIEHHO HOBBIMH, CIIOCOOHBIMHU
€O3/1aTh YCTOWYMBOE HEKOIHPYEMOE KOHKYPEHTHOE TPEHMYIIe-
ctBO [Argyres, Zenger, 2012].

Ecnu ncrionb3oBark 3Ty TEOpHIO U1 hopMUpoBaHus dhpeKTa
KOMIUIEMEHTAH PUMEHHTENbHO K M, To MOXXHO Tpernoso-
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JKHTh, YTO KOMILJIEMEHTAIIHSI MOXKET MPOUCXOUTh KaK JUIsl pa3HO-
TUNHBIX 3a71a4 [Raisch, Krakowski, 2021], Tak u /7151 BBITIOTHEHUSI
onHo# 3amaun [Agrawal et al., 2018]. Hanpumep, auarHoctuka
TIOJIOMOK OOOpPY/IOBaHUs MPOBOMUTCS ¢ HCmoib3oBanneM MU, B
TO BpPeMsI KaK JIFOAW COCPEIOTOUCHBI HA BBITIOTHEHUH CaMOTO pe-
MOHTA WIIH 3aMeHbI 000pyIoBaHus (Pa3HOTHITHBIE 3aadn). Mnn
JIIONIU TPOBOIAT auarHocTUKy ¢ MW, HO ucnomnb3yloT cBoe KOH-
TEKCTHOE TOHUMAaHHeE JUTsl IPEIOTBPAIeH s HCKakeHUH. To ecTb
B ciyyae ¢ I MOXHO TOBOpHUTH 00 OJHOBPEMEHHOW TMHAMHKE
a¢dekToB 3amenieHuss U gononHeHus [Brynjolfsson, McAfee,
2014; Raisch, Krakowski, 2021]. Onnaxo B padote [Shrestha et al.,
2019] orMeueHO, 4YTO OOBEANHEHUE YESIIOBCUCCKUX M MAITMHHBIX
BO3MOKHOCTEH B KOHTeKcTe MMM MOXKeT prBECTH K HErAaTUBHBIM
sddexram B3aNMOIOIONTHIEMOCTH, TaK Kak o0ydenne N moxer
IPOMCXOIUTH 0€3 KOHTPOJISI YeNIOBEKa.

B pamkax HacTOSILEro WCCISTOBAHUS MBI U3YYUM BOIIPOC,
MoxeT i MM u kak JONOJHUTH YeIOBEYECKHE BO3MOKHOCTH
TEXHOJIOTUUECKIMH PECYpPCaMHU M KaK TaKkoe JTOTIOJTHEHHE CBsI3a-
HO € 3QPEeKTOM 3aMeIIeHHSI.

2. METOAOAOIMS UCCACAOBAHMS

IMockonbky uccnenoBaHuid o (axkTopax, CHOCOOCTBYIOLINX
MPUHATUIO PEIIeHH O BHeApeHuu TexHosnorut MM mano, a
TaK)Ke HET YCTOSIBIICHCS TEOpHH (POPMHUPOBAHMS yCTOHYMBBIX
KOHKYPEHTHBIX TPEUMYyILIecTB npHu BHexpenuu WU, mbr Oynem
UCIIONIb30BaTh IMOAXO0Jl, OCHOBaHHBIM Ha ompocax [Berry et al.,
2021], utoObI comocTaBuTh 3P(EKTh 3aMEHBI U KOMILICMEHTA-
IIUM HA OCHOBE BHEAPEHUS TEXHOJIOTMH MCKYCCTBEHHOIO MHTEN-
JIeKTa.

2.1. opMUPOBaHME BLIBOPKM MCCACAOBaHMS

Jlns ananuza ObUTH IpOBeAeHb! 38 IIyOMHHBIX HHTEPBBIO C
MIPEICTaBUTEINSIMU BBICIIETO PYKOBOJICTBA KOMITAHHH MPOIOIIKH-
TEJILHOCTBIO OKOJIO yaca. 3aTeM ObuIn chOPMUPOBAHEI BOIPOCHI
AHKETBI, KOTOPYIO pazociain npumepHo 600 MpoMBIIIIEHHBIM
KOMIaHMUSM C YHCJIEHHOCTHIO MepcoHana cBbie 500 yenosexk,
oTkiMK coctaBui 19,3% (116 xommanuii). [Tocne uckitouenus
AHKET, COCPXKAILUX MPOIYIIEHHbIE CBEACHUS 10 KaKOMY-JIH00

JJBMMYU.\SCTB
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U3 BOIIPOCOB, OKOHYATENbHas BbIOOpKa cocraBwia 109 xomma-
Huid. Takum 06pa3om, 0OmIast YHCIEHHOCTh BEIOOPKH HCCIEH0-
BaHUsA — 147 NMpOMBILIUIEHHBIX KOMIAHUI.

JlaHHBIE aHKeT OBUIN JIOTIONHEHBI TIOKA3aTeISIMH JICSTEIHHO-
CTU KOMIIaHHMH, COIEPIKALIUMUCS B OTKPBITBHIX HCTOYHHMKAX Ha
HX caiitax, a Takke B 0azax Amadeus u Ruslana BvD na mait
2024 roga. Bomenmme B BBIOOPKY KOMIIAaHUM NPUHAIIIEKAT K
OTpacisiM HMPOMBIIIICHHOTO IIPOU3BOACTBA TPEX CEKTOPOB: BbI-
COKO-, CpeIHEe- ¥ HU3KOTEXHOJIOTUYHOTO, 00JIe€ IIOJIOBUHBI OIIPO-
LICHHBIX KOMITaHUH paboTaroT Ha pHIHKE CBBIIIE 15 JieT, Bo3pact
KOMITaHUH BBIOOPKHU BapbupyeTcs oT 2 1o 205 sieT u B cpenHeM
cocrasisterT 44 rona.

MesxayHapoiHble KOMIIAaHUH B IIPEACTABICHHOH BEIOOPKE CO-
cTaBisiioT 13%, HHOCTpaHHBIE KOMITaHWH, padOTaroONIHe Ha pOC-
CHHCKOM pBIHKE, — 7%, poccuiickue KOMIIaHUH, paboTaronye Ha
BHYTPEHHEM U 3apyOe)HBIX PhIHKAX, — 28%, POCCHICKHE KOM-
NaHuK, paboTaroIUe TOJILKO Ha BHYTPEHHEM phIHKE, — 52%. Xa-
paKTepUCTHKA KOMIIAHUH, BOIIEIIINX B BBIOOPKY, PE/ICTABICHA
B Talm. 1.

CremyeT OTMETHUTB, YTO pacxo/ibl Ha BHeApenue M kommanuit
BBIOOPKHU XapaKTepU3yIOTCsl KpaliHe CHIIBHBIM pa3dpocoM: MeHee
1% ompoIIeHHbIX KOMITaHUH TparaT Ha BHenpeHue MU Gonblre
10% BBIpy4KH OT peanuzaruu, 7% xomnanuii Tparat 5—10% BbI-
pyukH, 16% xommnanuit — 3—5% BBIPYYKH, OONBITMHCTBO KOMIIA-
HUI-PECIIOHAECHTOB — 67% — HHBECTHPYIOT B TexHonoruu VU ot
1 10 3% BBIpYUKH OT peanu3aiyu, octapumecs 9% — menee 1%.

2.2. MOACAb UCCACAOBAHMS

Br16op MeTonoB Ui aHanu3a (HakTOpOB BHEAPEHUSI HOBBIX
TEXHOJIOTUIl BO MHOIOM 3aBHUCHT OT paccMarpuBaeMoil npooie-
MbI. ABTOpPBI paboThl [Mairesse, Robin, 2009] mpumeHsIoT MeTox
MakcHMansHOTO Tpasgomnoxodus (MLE) mis omHOBpeMeHHOTO
aHaJM3a BCEX acleKTOB MHHOBAI[MOHHOH AEATENbHOCTH KOMIIa-
HUM, BKJIIOYasi UHBECTULIUU B HOBbIE TeXHONOIMU. ONHAKO MBI
OyneM mpuMeHsTh Mozenb Toour 11, oTBeyarolyto Ha 1Ba HepaB-
HO3Ha4YHBIX Bompoca: «[louemy ¢upmsr BkmagsBaror B UU?» u
«Uto BiusieT Ha pazmep unsectuimii B N?» Ipu sToM cocTas
(akTOpOB, BIUIOMNX Ha HHBecTHIMH B I 1 nx pasmep, Mo-
HKET KaK Pa3Iu4aThCsl, TaK U COBNAJATh.

Tabmuua 1
XapakTepucTiKa KOMIIAHUI BEIOOPKM
Table 1
Characteristics of the sample companies

Bee orpaciam BbicokorexHosornunbie | CpeaHerexHojiornynbie | Hu3koTexHo0rHYHbIE
p oTpacu oTpaciu oTpaciiu
147 16 82 49

Yucmo KoMIaHui

Jlonst komMmaHuiit B BBIOOPKE,
BHeApsromux M B cBoun Om3Hec- 0,32
HPOLIECCHI

CyMMapHBIe 3aTpaThl Ha

TEXHOJIOTMYECKUE, MApPKETUHIOBBIE 1 87 162 000
OpraHU3aIMOHHbIC HHHOBALMH (MIIH pYO0.)
B TOM YHCJI€ CyMMapHBIE PacXo/bI Ha 29278 100
BHE/IPEHNE HOBBIX TEXHOJIOTHH (MITH pyo0.)
Cpennue pacxoxnst Ha MW (vt py6.) 5030
Menuana peanpHbIx pacxonos Ha N 267
(mutH pyo.)

138

42 064 000

17 354 600

0,94 0,53 0,27
28092 000 17 006 000
7 318 000 4605 500
10391 2938 2774
401 232 104
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Jl1s aHanu3a Mbl UCNIOIBb3YEM CHCTEMY CTPYKTYPHBIX ypaB-
HCHHH, TTO3BOJIONINX OIEHHUTH (hAaKTOPHI BHEAPCHUS TEXHO-
noruii MM, ux BiusHHEe Ha (OPMHUPOBAHHE KOHKYPEHTHBIX
NPEUMYIIECTB M, COOTBETCTBEHHO, KOHKYPEHTOCIIOCOOHOCTB
[IPOMBIIIEHHBIX KOMIIAHUH.

VpaBHeHue (1) oneHHBaeT BEPOATHOCTh MHBECTHLMU IIPO-
MBIIUIEHHBIX KOMITaHui B Texnonoruu UN:

xzrbu + Ui > T

1, eciu Al doing. = .
thbit—"_ulugz—' ( )

Al doing, = { 0, eciu Al doing, =

OoObscusemas nepemeHHast Al doing npuMmer 3HaueHue 1,
€CIT KOMITaHHsI [ B MOMEHT BPEMEHH / IPUMET pelIeHrne 00 WH-
BecTupoBaHuU B TexHonoruu MU, u 0 — B ocTanbHbBIX Cilydasix.

VYpaBuenue (2) omneHUBaeT 00bEMBbI HHBECTUINH B TEXHOJIO-
run 1 B pacueTe Ha OIHOTO COTPYIHUKA:

u u 1+ ut =
AL,—{A] X by + 112, ecn AI_doing, I 2

0,ecau Al doing, =0

VYpaBuenus (3) u (4) orpaxarT pesyibTarhl (GpopMHpOBa-
HUS HEKONHPYEMBIX KOHKYpPEHTHBIX IMPEHMYIIECTB: MPUOBLIb
OT peajlu3alliid HOBOM NPOAYKIHMU C YHUKAJIbHBIMU CBOMCTBa-
mu (P pr) M KOIMYECTBO MOJTYYEHHBIX KOMIIAHUEH MATEHTOB
(Patents.):

Pnew pI' Allu U‘rlt + Zirb3t + u3it > (3)

Patentsﬂ = A[2it O'th * Zit b4l + u4i/ ° (4)

Jlnst aHanu3a BOSHUKHOBEHHUS 3 deKxTa 3aMeneHus Ipy BHe-
npennu texnonoruit UM (Substitution A1) u 3dpdexra B3aumono-
nonuenus (Complementation AI) Mbl OyneM OLEHUBAThL YpaBHE-
HUS Pe3yNbTaToB (DOPMHUPOBAHUS HEKOITUPYEMBIX KOHKYPEHTHBIX
MPEUMYILECTB MPU NOMOIIY ABYX MOJEJel: NPOOUT-MOLENb CO
ciyuaitaeiMu 3¢ dekramu (random effect probit) u torur-monerns
¢ nocrossHHbIMU dddexramu (fixed effect logit).

Monenu ¢ ¢puxcupoanubiMu dhdekramu (fixed effect logit)
MO3BOJISAIOT OLEHUTh BHYTPU(DUPMEHHYIO TUHAMUKY U3MEHEHHS
pecypcoB IpU BHENPEHWH B OM3Hec-Tporiecc TexHonoruit U,
TO €CTh MpocieauTh 3(PdEeKT 3amMenieHusi pecypcoB MpHU BHe-
npennn M. Kpome toro, addext 3amMereHns: MOXXeT MOBIUSTh
Ha W3MEHEHHE PEIeHUs MPEAnpHUiTHs 00 uHBecTHIUIX B VU,
a TaKke BBIIBUTH MEK(DUPMEHHBIC Pa3iH4Hsl — IOYEMY OIHU
npeanpusaTus HHBecTUpytoT B 11 yamie u Oonblile, 4eM apyrue.

IIpu oueHWBaHWM ypaBHEHHUS CO CIIydalHBIMU d(dexTamu
(random effect probit) u3 aHanuza uckirO4arOTCsl (pakTOphI, 00-
Jajaomuye ciadoil BHYTPUIPYIIIOBOW BOJATHIEHOCTBIO,— Ta-
KUM 00pa3oM MbI CMOXKEM OLICHUTB () (HEKT B3aUMO/IOTIOTHEHHSI.

Jlns ygera MOTEHIMAIbHONH HEHOPMAIBHOCTH M TE€TepPOCKe-
JACTUYHOCTH OCTAaTKOB CTaHIApTHbHIE OMIMOKU BO BCEX MOJE-
JISIX paccuMThIBarOTCs OyrcTparnom u3 150 perumkanmii [Efron,
1979].

VYpaBHeHue (5) MOKa3bIBACT JOCTIDKEHHE JHIEPCTBA KOM-
HaHuel 3a cueT GOpMUPOBAHUS HEKOIHPYEMBIX KOHKYPEHTHBIX
MPEUMYIIECTB, BBIPAKEHHOTO KaK W3MEHEHHE PHIHOYHOM 0N
komnanuu (Q) B 3aBUCUMOCTH OT MHBECTULMI Komnanuu B U,
BbIIIyCKa HOBOU MpomyKiuu (P, pr,) U KoJIM4ecTBa MOTyYeHHbIX
KOMIIaHUe# narenTos (Patents,).

Kpome Toro, Hamu npoaHaTM3HPOBAaHO BIUSHUE d(PderTa
samemtenus (Substitution Al) u >pdekra B3aMMOIONONHEHUS
(Complementation AI). IlockonbKy pbIHOYHAS JOJI KOMIIAHHH
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BRERANARERRENTHERSNERRNEE
3aBHUCHUT HE TOJIBKO OT BHCAPCHHSA HOBBIX TGXHOJ’[OFHﬁ, HO U OT
€€ BIO)KCHUH B TEKYIIYIO ACATCIIbHOCTD, KAY€CTBA TPYAOBLIX pe-
CYPCOB, UCIIONIb3YEMBIX €10, U T.1., MbI I00aBJIsIeM TIEpEMEHHBIE,
IMOKa3bIBAKOMINE BIIMSIHUC JPYTHUX (I)aKTOpOB'

Or=a,, P pr,+a, Patents, +a, Al +hb, +u,, 4)

new- it” 5t

Jlanee onucaHbl IEPEeMEHHBIE STONH MOAENH.

2.3. MNepemeHHble MCCAeAOBaHMS
He3zasucumoie nepemennole
0713 08YXIMAanHoll mooenu XeKxmana
Jl1s aHanm3a pa3nuyuHbIX aCTIeKTOB IIPUHSATHS PEILICHNH KOM-
naHusiMu 0 BHeApeHun MU Hamu ucnonb3oBanuch caeayromume
MOKa3aTest, BEIOOP KOTOPBIX O0YCIIOBJIEH NMPOBEACHHBIMH ITY-
OMHHBIMM MHTEPBBIO U UMEIOLIMUCS MCCIICIOBAHUSIMU TI0 BHE-
JIPEHUIO HOBBIX TEXHOJIOTHIl:
® X, — pasMep KOMIIaHWM, U3MEPSETCS KaK JIOrapupm 4uc-
JICHHOCTH COTPYAHUKOB. MOKET BIUSATH KaK MMOJIOKUTEIb-
HO, TaK U OTPULIATEIILHO Ha PEIICHHS O BHEAPEHUH HOBBIX
TEXHOJIOTUH: KPYIHbIE KOMITAHUX UMEIOT JTYUIIHi TOCTYII
K pecypcam, B TOM YHciie (PUHAHCOBBIM, & CJIEJ0BATEINBHO,
UMEIOT OOJIbIlIe BOZMOKHOCTEH NMPOBOANUTH MacIITaOHbIC
U JIOPOTOCTOSIIINE BHEIPEHUS HOBBIX TEXHOJIOTHH, B TOM
gucite UW; HeGoupIe KOMITaHUH THOYe TOACTPaHBAIOTCS
o1 TpeOOBaHUsI PHIHKA U IOTPEeOUTENICH U MOTYT OBICTpEe
MIPUHUMATh PELICHUs, Oepekas KpylnHble KOMIIAaHUH BO
BHesipenun MU 1u1st BeIBoAa Ha pRIHOK HOBBIX MPOJIYKTOB;
® X, — BO3PAacT KOMIIAHUH, U3MEPSETCS KaK Jorapupm yuc-
Jla JIET JIeATENbHOCTH KOMIIaHUM. Tak jke, Kak ¥ pa3Mmep,
MOXKET OKa3bIBaTh M MOJIOKHUTEIBHOE, U OTPUIATEIbHOE
BimusHue. K. lymnerep mucan, 4ro Bo3pacT KOMIaHUU
OTPaKaeT ONBIT U HAIAKEHHOCTh OM3HEC-TIPOLIECCOB, YTO
o0reryaer BHEJPEHUE HOBBIX TEXHOJIOTUH. B T0 sxe Bpems
MOJIOZIbIe KOMITAaHUH 00JIa/IaI0T THOKOCTBIO, CBEXKUMH HJIe-
SIMH M CIIOCOOHBI 3aHSTh JIMAMPYIOIINE MMO3UIUK 33 CYET
HOBaTOPCTBA U BHEJPEHHS HOBBIX TEXHOJIOTHIA;
® X, — Hanu4ue uccienosanuii mo reme MM u uHHOBAIM-
OHHBIX pa3pabOTOK, (UKTHBHAs TEepeMeHHas, paBHas 1,
€CJIM KOMIIAHUS HMMeeT COOCTBEHHbBIE MOApa3IeIICHNS,
u 0 — ecnu Het. BrironHeHue uccienoBaHUi pa3BUBAET
KOMIIETEHIINN COTPYAHUKOB B obnactu MU, a pesynbraThl
YCIICIIHBIX HCCJIEOBAaHUN CTUMYJIHPYIOT JajbHeHIme
unBectunuu B UU;
® x, — HaIWYHe KOMIIETEHIMH [uis BHenpenus VU, uzme-
psercs Kak JIorapuM 4YKcia COTPYIHHUKOB, MMEHOIIUX
KOMIIETEHLIMH AJis1 BHeApeHus TexHonorud UW. Hammuue
COTpPY/IHUKOB, CIIOCOOHBIX K BHEAPEHUIO TexHooruil N,
CTUMYJIAPYET €ro;
® x,, — o0LKe 3aTpaThl Ha TEKYILYIO JNESTENbHOCTD, M3Me-
PSIFOTCS Kak Jorapudm o0beMa TeKYIINX BIOKEHUH. DTOT
NOKa3aresib CBA3aH C (PMHAHCOBBIMH BO3MOXHOCTSMU
KOMIIaHUH, YTO TAKXKE BIIUSECT Ha BHEAPCHUE HOBBIX TEX-
HOJIOTUH B KOMITAHUU;
® X, —3aTpaThl Ha IPUOOPETEHHUE HOBBIX TEXHOJIOTUH, N3MeE-
PSIIOTCS Kak JiorapuM CyMMBI 3aTpaT Ha NPUOOpETCHUE
HOBBIX TexHoyorui. [IprnoOpeTeHre HOBBIX TEXHOJOTHIM
pa3BHBAET HABBIKK COTPYIHHKOB MU CIIY>KUT HCTOYHHUKOM
TeHepaly HOBBIX 3HAHMI;

139



Crparernyeckme peleHns 1 PUCK-MeHEXMEHT

/ Strategic Decisions and Risk Management / &iESRZFEFMREIE, 2024, 15(2): 91-204

TpUHATYE PELEHNTi O BHEAPEHN MCKyCCTBEHHOFO VIHTENNEKTa 1 TPaHCCHOPMALIUA VICTOYHVKOB HEKOMVPYEMbIX KOHKYPEHTHbIX IEUMYLIECTs Tpauyk A.B., Nuxpep H.B.

Decision- makm factors for adop
%U\)\Iéﬁ FARRRREA

RENUHERES A FRIREL

X,, — KaueCTBO pabo4eil CHilbl, U3MEPAETCA KaK Jiorapuhm
9HCTa COTPYTHMKOB, MMEIOIINX BEICIICE O0Opa3oBaHME.
Uem Bbllle KBaIU(UKALUS COTPYIHHKOB, TE€M OOJIbILE
OHH CKJIOHHBI K CIOXHOI HHTEIUICKTYalbHOH paboTe n
TBOPYECTBY, UX HAJMYUE MOBBILAET d(PEKTUBHOCTH HH-
HOBALIMOHHOMU JIESTEIbHOCTU U CTUMYJIUPYET KOMIAHUH K
JTaTbHEHIINM HHBECTHUIUSAM B HOBBIE TEXHOJIOTHH;

X,, — PEHTAa0eNbHOCTh MPOJAXK, M3MEPSETCA Kak Jiora-
pud™M nomu npuOBUIM 0 HAJOrOOOIOKEHUS! B BBIPYUKE
3a mponutslif rof. IIpHOBLTE CIyKHUT BaKHBIM HCTOYHHU-
KoM (DMHAHCUPOBaHUs 3aTpar Ha BHeApeHue MU u moxer
CTUMYJIMPOBATh IIPUBIIEKATEIBHOCTD JUIsl KOMIIAHUIN HHBE-
cruruii B U

X,, — MEXIyHaponHas NeATeIbHOCTb, (UKTHBHAS Hepe-
MEHHasi, paBHas |, eclM KOMIAHHUS UMEET HKCIOPTHYIO
BBIPYuKY, 1 0 — B IIDOTUBHOM cilydae. B uccienoBanusx
MOKa3aHO MOJIOKUTENBHOE BIUSIHIE MEKIyHAPOAHOH fes-
TEJIbHOCTU KOMIIAHHU Ha €€ HHHOBALMOHHYIO aKTUBHOCTD,
YTO OOBSCHSAETCS BHICOKOM KOHKYPEHLHEH Ha MEXIyHa-
POIHBIX PHIHKAX U HEOOXOOUMOCTBIO BHEIPEHUS HOBBIX
TEXHOJIOTUH AJIs JOCTHKEHUS JINICPCTBA;

X,,,— OTPaHMYEHHE IMKBUIHOCTH, PUKTUBHAS IEPEMEHHAS,
OLICHUBAIOIasl HATM4YKE Y (GUPMBI (PMHAHCOBBIX PECYpPCOB
U UX JOCTYIHOCTb JUISl HOJIEP>KaHUsI CBOEH AESATEIbHOCTH
U (DMHAHCUPOBAHUS MHHOBALMOHHBIX OM3HEC-MHUIMATUB,
paBHas 1, ecIM KOMITAaHUS UMEET JOCTYH K (PHHAHCOBOMY
Karurany, 1 0 — eCli UCTIBITHIBACT OIPaHUYCHHS JTUKBUI-
HocTH. JIoCTyn K ()HHAHCOBOMY KaIlUTalTy OCOOCHHO Ba-
KEH U1l UHBECTULIMIT B HOBBIE TEXHOJIOTUH, XapaKTePU3y-
IOIIUXCS BBICOKOH PECYPCOEMKOCTBIO U PUCKAMH;

X,,, — HaJu4ue UHQPACTPYKTYPhl — CBA3b U UMEIOIIUECS
MOIITHOCTH KOMITaHUH, (DHKTHBHAS IIEpEMEHHAs, paBHas
1, eciiu KOMIIaHUS UMEET CBOIO HH(PACTPYKTYypy, U 0 — B
IIPOTHBHOM CIIy4ae;

X,,,— OLEHKa YPOBHs BOCHPUHUMAEMOIO PHCKA HPU BHE-
npennn MU, ¢ukTuBHAs TepeMeHHas, paBHas 1, ecim
KOMITAHUSI OLICHMBACT YPOBEHb PHUCKA KaK HU3KUHM WM
cpennuii, 1 0 — B npoTUBHOM citydyae. Ecan xoMnanus
BOCHPHHUMAET PUCKYU KaK HU3KUE WM YMEPEHHBIE, TO 3TO
MO3BOJIMT €l MHULMUPOBaTh BHeApeHue UU;

X, — OkunaeMplil punancosbiil o dext, GukTuBHAsL NEPE-
MEHHasI, paBHas 1, eCIIF KOMITaHUS OKHIaeT (PHHAHCOBBIN
a¢dexr, u 0 — B npoTuBHOM cityyae. Ecii kommanus Oyaer
yBEpeHa B MOIYYCHUH (PHHAHCOBOTO 3(eKTa OT BHEApe-
Hust MUY, 10 3TO MOIOKUTENHHO MOBIUSET HA €€ PellIeHHEe
0 BHEIPEHUH;

X,,,— PETYJIATOPHBIE YCIIOBHS M YPOBEHb NOCYIapCTBEHHOM
nojiep Kk wHBecTHIUi B MU, QuKTHBHASI IepeMeHHas,
paBHasl 1, eciiM KOMIIaHHS UCIIOJIb3YeT TOCYJapCTBEHHYIO
HoAAepKKy, 1 0 — B IIPOTUBHOM cilydae. PeryasropHsle
YCJIOBUSL U TOCYNApCTBEHHAs MOAJEP)KKA CTHUMYJIUPYIOT
KOMITAaHUM K HHBeCcTUIMAM B U

HOTEHLHUAJIbHBIE SKOHOMUYeckue 3((eKTsl, (UKTUBHASA
nepeMeHHas, paBHas 1, ecn KOMITaHUS OKUAAeT d(QQexT,
u 0 — ecnn HeT. OkuzaHue SKOHOMHUYECKUX 3(deKxToB
CIIOCOOCTBYET PEeIIEHHIO KOMITaHUH! 0 BHeaperun VU, pu
9TOM MBI BBLICIISIEM U aHATTM3UPYEM BUIBI 9D EKTOB:

H% artificial intelligence technologies and ranslormmg sources of sustainable competitive advantage rachuk A.V., Linder N.V.

— X, — COKpalleH1e pabodero BpeMeHH ISl BBIOJHEHHUS
onepauuu,

— X,;, — COKpAICHUE YMCICHHOCTH COTPYIHHUKOB 3a CUET
COKpaIIeHus: 00beMa PyTUHHBIX OTIepaIid,

— X,,,— TOBBIIICHHE JIOIILHOCTH 3a CYET TIEPCOHATU3UPO-
BaHHBIX OTBETOB IT0JIL30BATEIISIM,

— X,, — COKpalleHHE 3aTpar Ha (DYHKIMIO yIIpaBIICHHS
MIEPCOHAJIOM 32 CUET TeHEepaIli TOTOBBIX TPEHUHTOB,
HaMKMCaHUue CaMMapy UHTEPBBIO, AaHAJTIN3a HHTEPBBIO,

— Xy, — YBEIIMUIEHUE CKOPOCTHU MOUCKA “HpOpMAIIUU BHY-
TPH KOPIIOPATHUBHBIX 0a3 3HAHUIA,

— X,,, — YBEJIMYEHUE CKOPOCTH pa3pabOTKU M MPOIBHIKE-

HHS HOBBIX IMTPOJAYKTOB.

Hesasucumvie nepemennvie
0J13 MOOeU Pe3yIbmamos hopmuposanus
HeKOnupyembiX KOHKYPEeHMHbIX NPeUMyu|ecme

Jnst aHanmm3a pasiU4HBIX acleKTOB (DOPMHUPOBAHUS HEKO-
NUPYEMBIX KOHKYPEHTHBIX MPEUMYILECTB Npu BHeApenuun WU
HaMH UCTIO0JIb30BAJIMCH CJIETYIOIIHE [T0KAa3aTe I , BEIOOP KOTOPBIX
00yCJI0BIIEH IPOBEAECHHBIMU INTyOUHHBIMH HHTEPBBIO:

® Ou3HeC-IIPOLEeCCHl, B KOTOpbIe KoMmnanus BHeapsier . B
LIEJIOM OIIPOLIEHHbIE IPOMBIIIICHHbIE KOMIIAHUK BHEIPSI-
1ot U B cnenyromme 6GU3HEC-TIPOLECCHI:

— Z,, — YNUPABJIEHUE IIEPCOHATOM M BHYTPUKOPIIOPATHB-
HbIC (DYHKIINH,
~ Z,,— IpofaXu U HOPMUPOBAHUE LIEHHOCTHOTO MPEIO-
JKEHUS,
~ Z,,— MapKETHHI U aHAJIUTHKA,
— z,,—paspaborka u UT,
~ Z,,— KIMEHTCKUI CEPBUC U MOJIEPIKKA,
— Z,,— MCCIIE/IOBaHMs U pa3paboTKH,
— Z,,— ONEPalUMOHHbI MEHEJUKMEHT M IIPOU3BOICTBO,
— Z,,— JIOTHCTUKA M LIETIOYKH MOCTABOK,
— Z,,— (MHAHCHI ¥ 3aKYIIKH,
— 7, — IOPHIMYECKOE CONMPOBOKIECHUE M YNPABICHHE
pHUCKaMH,
- zll ,— HPOTHO3MPOBAHKE H (POPMUPOBAHHE CTPATEIUH,
- — KOMMYHUKaLMK 1 0€30IaCHOCTb,
— 7,,,— pa3paboTKa HOBBIX IIPOTYKTOB.
Pacnpenenenne komnanuii, Bueapstomux MU B Te uinu unele
OM3HEC-TIPOLIECCHI, IPEICTABICHO Ha puc. 1.

e Take Ha pOPMUPOBAHNE HEKONUPYEMBIX KOHKYPEHTHBIX
IpeuMyIecTB Oy/eT OKa3blBaTh BIMSHHUE CTaJUsl BHE-
npenust UU. Tak, B uccienoBaHUMM KOMITAaHUM «SIKOB U
MAPTHEPB’ BBIJCISIFOTCS IIATh CTaJHii BHEAPEHNUS UCKYC-
CTBEHHOT'O MHTEJJIEKTa, HA OCHOBAaHUM YEr0 MbI BBOAUM
CIIEAYIOIIUE IepEMEHHbIE:

— Z,,, — VHULMUPOBAHUE — KOTJa CTPATErus BHEIPEHMUS
MW u BHYTpeHHSS 3KCIEPTH3a OTCYTCTBYIOT, KOMIIa-
HUSI TOJIBKO HAQYMHAET AyMaTb O HEOOXOAMMOCTH BHE-
npenus UU;

~ Z,,,— M3Y4YEHHE — CTA/Us TOYEYHOTO M3y EeHHUs] IIOTEHIIU-
AJIbHO MHTEPECHBIX PEIICHUH;

~ Z,,,— 9KCIIEDMMEHTUPOBAHHE — HET €IMHBIX CTAHIaPTOB
BHenpenust MU, B pasiuuHbIX GYHKIUSIX TECTHPYIOTCS

cOOCTBEHHBIE Pa3pabOTKU MM PELICHHs BEHI0POB,;

> VickycCTBEeHHbIN HHTEIUIEKT B Poccui. ..
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Puc. 1. bBusnec-nporneccel, B KOTOpble ONPOLUICHHbIE KOMITAHNI
BHepAI0T TexHonoruu VN
Fig. 1. Business processes in which the surveyed companies
use Al technologies
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z,., — bopmanusanus — yTBEpPKIEHBI IUIAHbI U OHOIKET
Ha BHeApeHue u Macmradupopanne U;

Z,,, — MaclTabupoBaHue — pa3BUTUE U MacIITabupoBa-
Hue M craHOBATCA 4acThIO CTPAaTErnu KOMITAHUH; BHE-
npenre N umeer peanbhbiii 2QdexT.

Pacripenennenne kommanwit mo cramusm BHeapenust MU

HPECTaBICHO Ha pHC. 2.

e Eme oguH ¢axrop, orpaxarommid BiusHUE 3(H(HEKTOB
3aMelIeHNUs WINM KOMIUIEeMEHTAluu Npu (GopMupoBaHuM
HEKOITUPYEMBIX KOHKYPEHTHBIX NPEUMYIIECTB, — 00beM
HEOOXOIUMBIX PECYPCOB:

z,,, — €cmi npu BHenpenun MM o6beM ucnonb3yeMbIx
pecypcoB Oynet yBenudeH, HaOmonaercs: SQQPEeKT KoM-
IUIEMEHTAIIMH, B IPOTHBHOM CITydae — 3aMelIeHHUSI.

Jlnst aHanu3a yyacTus YeJIoBeKa B BHITOJHEHUH OU3HEC-TIPO-

1ecca Mbl aHATM3UPOBAJIN JIBA THIIA OTIEPALIHIA:

— Ou3HEC-NIPOLECC BBHIIOIHACTCS YETOBEKOM CAMOCTOSITEIb-
HO, 0e3 Hcnob30Banus Texunonoruii NU;

— Ou3HEC-NIPOLECC BHINOIHACTCS YEIIOBEKOM C HCIOJIB30Ba-
HueM TexHonoruii M.

Online www.jsdrm.ru
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Puc. 2. PacriperenieHue IpOMBIIUIEHHBIX KOMIIAHNIT BBIOOPKI
I10 CTaJMAM BHeIpeHMs TexHomoruit VMl
Fig. 2. Distribution of industrial companies in the sample by levels
of adoption of Al technologies
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B HU3KOTEXHONOTUYHble oTpaciu
u Cpe,ﬂ,HeTeXHOl’IOI'l/NHbIe oTpacaun
B BbICOKOTEXHONOMMYHbIE KOMNAHUK

e U emie onHa nepeMeHHas — z,, — (paKkTop HaIMYMs U BHE-
JipeHust COOCTBEHHBIX pa3pabotok TexHonoruid N, uk-
TUBHAsI TIEpEMEHHAsI, paBHas |, €CIIM KOMITAaHUS BHEAPSET
cobcrBeHHbIe pa3padborku U, u 0 — B mpOTHBHOM citydae.
Cpean MPOMBIIIIEHHBIX KOMITAaHHWH, NPUHSBIINX Y4acTHE B
orpoce, 01 KOMIIaHUH, HMEIOIINX U BHEIPSIONIMX COOCTBEH-
HBle pa3pabdotku MU, B BEIOOpKE cocTaBmita 26%, MO KOMITa-
HHH, UCIIONB3YIOIUX TOJNBKO PEIIEHUs BEHIOPOB,— 74%.

Konmponvnvie nepemennvie

Pesynbrarsl (opMUpOBaHMS HEKOMUPYEMBIX KOHKYPEHTHBIX
MPENMYIIECTB MMPOMBIIUICHHBIX KOMIIAHWH (B HalIeM cliydae —
JIOJIs1 PhIHKA) MOTYT BapbHUPOBATLCSA B 3aBUCHUMOCTH OT OTpaciie-
BOU NMPUHAJJICKHOCTH U YPOBHS KOHKYPEHIIMH B oTpaciu. B ka-
YECTBE KOHTPOJIbHBIX B MOZIEIIb BOILUTH CJIEAYIOIIHE IEPEMEHHBIE.

e Ortpacib, B KOTOPOH KOMITAHUS OCYIIECTBIISET CBOIO Jesi-
TEIBHOCTH. Beero ObLIO BBIIENEHO TPU KPYIHBIX CEKTOpa:
— BBICOKOTEXHOJOTHYHBIH — IPOHM3BOACTBO (apMares-

THUYECKON MIPOAYKLINH, OPUCHOTO 000PYIOBAaHUS U BbI-
YHUCITUTEILHOW TEXHUKH, IEKTPOHHBIX KOMITOHEHTOB H
anmaparypsl A1 Paauo, TENEBUICHUS U CBA3U, MEIU-
LOMHCKUX W3JEJHH, JIETaTeNbHBIX aIlllaparoB, BKIIOYAs
KOCMUYECKHE;

— CPEIHETEXHOJIOTHYHBIN — XUMHYECKOe IMPOU3BOJICTBO,
IPOU3BOJCTBO MAllMH U O00OpYIOBaHUS, dJIEKTpUYeE-
CKUX MalllMiH M O0OpYIOBaHUs, aBTOMOOWIIEH, HedTe-
IPOYKTOB, PE3MHOBBIX M IIIACTMACCOBBIX M3AENUH,
METaJLTyprUueCcKoe MPOU3BOACTBO, IIPOH3BOICTBO T'OTO-
BBIX METAJUIMUECKUX U3IEIIHH;

— HH3KOTEXHOJOTUYHBIN — MPOM3BOJCTBO MHUIIEBBIX IIPO-
IYKTOB, TaOa4yHBIX W3/ENUH, TEKCTUIBHOE NPOHM3BOJI-
CTBO, TIPOM3BOJICTBO OACXKJIbI, 00pabOTKa IPEBECUHBI
U IPOU3BOACTBO M3IEIHMN U3 JIepeBa, MIPOU3BOICTBO
LEeJUTIONIO3bI, OyMar, KapToHa, H3JaTelbCcKasi U MOJH-
rpaduueckas IESATEIbHOCTb, 00pabOTKa BTOPUYHOIO
CBIPBSL.
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® VYpoBeHb MHTCHCUBHOCTH KOHKYPEHLMH B OTpaciu
COMP, u3mMepeH Kak COBMECTHAsi PhIHOYHAS JIOJS TPEX
KPYIHEHIINX KOHKYPEHTOB B OTPACIIH.

e VYuyacTue rocyiapcrBa B KalnuTajle KOMIIAHUHA M3MEPEHO
KaK JI0JIsl TOCYapcTBa B OOLIEM KalUTale KOMIIAHHUH.

AHanuTHYecKas MOZIeIb MCCIIEI0BaHMs IIPEZICTaBIICHA Ha PUC. 3.

3. Pe3yAbTatbl UICCACAOBAHMS

OCHOBHOI MOJEJIBIO NEPBOro ypaBHeHUs Mozenu Oyner To-
our 11, oleHMBaeMbIii ABYXdTamHBIM MeToioM. Ha mepBom starme
OCYLIECTBISIETCS aHAIM3 YCTOWUNBBIX (JAaKTOPOB MHBECTULMI B
WU Ha nanubix 3a 2021-2023 rr. [Ipu 3T0M ypaBHEHHE 0TOOPA
OIICHUBACTCS TIPU ITOMOIIH IPOOUT-MOJIEITH CO CITy4alHBIMH 3()-
(dexramu (random effect probit).

OneHkr K03 PHUIUCHTOB YPAaBHEHHH CHJIBHO Pa3JIM4aroTCs
MEXIy co00i. YpaBHeHHE HHTCHCUBHOCTH HHBeCcTHINI ToouT I1
3HAYMMO OTIMYAETCs OT ypaBHeHuUst otoopa (}> (31) = 1894,28,
p =10,000).

Pesynbrarhl OLIeHUBaHKS MOJICIIN MIPUHSATHS PELICHU 00 UH-
Bectursax B MU 3a 2021-2023 rr. mpencrasieHs! B Ta0II. 2.

AHanm3 ypaBHEHHUs, OI[CHUBAIOLIETO (aKTOPhI, BIHSIOLIHEC
Ha NpuHATHE pemieHus o BHenpenun MM Ha ocHOBe Moznenu co
ciyuaitabiMu 3¢ dexramu (full random effect model), mo3Bonsier
cZeaTh BBIBOJ, YTO B II€JIOM Ha MHBECTUIIMH B TexHojoruu M1
HanOoJIee CUIIBHO MOJIOKUTEIBHO BIMSIOT: HAJIMYUE KOMIIETCH-
it st BHeapenus MU, 3aTparbl Ha BHEIpEHUE HOBBIX TEXHO-

JJEMMYU.\ECTB

Tpayyk AB., Iunmep H.B.
vantage rachuk A.V., Linder N.V.

JIOTUI ¥ yPOBEHb TEKYIIUX 3aTpar B 1I€JIOM MO KOMITAHUU, OXKU-
nanne GpuHaHCOBBIX A(PEKTOB U HANTMYIKUE HHPPACTPYKTYPHI.

Pa3mep xomMmaHum UMeEeT yMEpPEHHYIO CHIIy BIIUSHUS, UTO
TOBOPHT O TOM, YTO B CpEJHEM OoJiee KPyITHbIe KOMITAHUH YaIlle
INPUHUMAIOT NOJIOKHUTENbHOE perieHue o BHeapenun M B cBon
ouzHec-miponecchl. OMHAKO pa3Mep KOMITaHHU HHKaK He BIUSET
Ha 00beMbl nHBecTHIMH B M.

®akropsl uHBecTULUN B UM B 3aBUCUMOCTH OT CEKTOpa Mpo-
MBIIIUIEHHOCTH TaK)K€ HE MMEIOT CYLIECTBEHHBIX pa3iIn4yuil BO
BIMSHUM. B BBICOKOTEXHOJIOTMYHBIX OTPACIsX MHTEHCHUBHOCTD
unBecTuuit B UM He 3aBUCHUT OT TOTO, SIBISETCS M KOMIAHHS
9KCIIOPTEPOM WJIM HET. B cpenHe- M HU3KOTEXHOJIOTUYHBIX OT-
paciisix MHTEHCUBHOCTh MHBecTUIMM B MW 3HaunTensHO BhIIIE
JUIsL KOMITAaHUH-3KCTIOPTEPOB, YEM JIJIsl HEIKCIIOPTEPOB.

Pemenne 06 naBectuusax B MM 3Ha4nTENHHO Yalle MpUHH-
MaeTcsl KOMIIAaHUAMH, 0XKHMJIAFOIIMMU TOTEHIIMAIbHBINA 3KOHOMH-
yeckuid a3 dext ot BHeApenus . Tak, perieHne 00 MHBECTUIH-
sx B M ¥ X MHTEHCHBHOCTB 3HAYMTENILHO BBIIE y KOMITAHUH,
OKUJAIONIMX: COKpAIIEHNE BPEMEHH Ha BBIIIOJIHEHUE OIepaIuii;
COKpAIllCHWE YHMCIEHHOCTH COTPYJHHMKOB 3a CUET YMEHBIICHHS
o0beMa pyTHHHBIX ONEpaluil; COKpaIleHNe 3aTpar Ha (yHKIHIO
YIpaBJICHHS IEPCOHAIIOM; YBEIIMYSHUE CKOPOCTH pa3pabOTKH
MIPOJIBHKEHHUST HOBBIX IPOTYKTOB.

D dexTsl OT yBeNIUYeHHS] CKOPOCTH IMOWCKa WMH(OPMALUH
BHYTPU KOPIIOPATHBHBIX 0a3 3HAHMH HE OKAa3bIBAIOT 3HAYMMOTO
BJIMSIHUA HA UHTEHCUBHOCTh MHBecTULMH B .

Puc. 3. AHanuTHYecKas MOJENb MCCIETOBAHN
Fig. 3. Analytical research model

~

. / DakTOpbI
AKTOPLI BH3HEC-TIPOIIECChI, B KOTOPbIE KOMIAHUS

Pasmep komnanun BHenpsier MH

Bo3spact xomnanuu . Cranns Bueapenns UM B koMmmannu
Hamune uccnenosanuii mo teme M OGbeM TpebyeMbIX pecypcoB
Hamune xomnerennuii fs Bueapenus MM JUIS1 BBINOJIHEHUS| GU3HEC-OnepaLun
OO61ue 3aTpaThl HA TEKYLILYIO JEATEIbHOCTh (10 u nocte Buespenus M)

3arpaThl Ha MPUOOPETEHHE HOBBIX TEXHOIOT Ui VuacTue yenoseka B Gu3Hec-mpolecce
KauecTBo paboueit cnitbt c Uu
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BRERANARERRENTHERSNERRNEE
Tabnuia 2
ITpuusTHe pelrenns 06 MHBeCTUIMAX B TexHonoruu VIV (aByxaramHas mopens Xexmana (Tobur IT)), 2021-2023 ropst
Table 2

Investment decisions based on Al technology (two-stage Heckman model (Tobit II)), 2021-2023

BbICOKOTEXHOJI0THYHBI HETEXHOJOIHIHbI HHU3KO0TEeXHO0JOTHYHbI
3aBHCHMAS IepeMenHas COKOTEXHOJI0 e | CpennerexHosio e 3KOTEXHOJI0 e
orpaciu orpacin orpaciu

Peuwenue komnanuii 06 uneecmuyusx ¢ MU u oo6vem unsecmuyuil

Mertoz aHaM3a — MOZEIb CO CIyJalHbIMU dddexramn  1-if aTan 2-ii 3Tan 1-i1 oTan 2-1i aTan 1-i1 aTan 2-ii 3Tan
Pasmep xommanum — x| 0,187*** 0,064* 0,142***  0,062* 0,145%*%*  (,014%%*
(;orapudm cpemHei ‘II/ICHGHHOCTI/I) (0,007) (0,072) (0,081) (0,103) (0,111) (0,107)
Bo3spacT koMImaHuu — x,, 0,024 %** 0,117 0,033***  (,276* 0,127***  (,074***
(moraprdmifo} cpe,uHero YHCIIa JIET) (0,012) (0,037) (0,021) (0,043) (0,032) (0,022)
Hanunuue uccnenosanuii no reme UM u NS 0,124 0,172%* 0,177 0,109%* 0, 171%*
MHHOBAalMOHHBIX pa3paborok —x, (1 — xa, 0 — Her) (0,102) (0,112) (0,115) (0,107) (0,134) (0,017)
Hannawe kommeTenmuii st BHeperus MW —x, 0,216%** 0,242 0,361%**  0,373* 0,309%** (0,291 ***
(1 — ma, 0 — HeT) (0,046) (0,017) (0,029) (0,031) (0,033) (0,028)
8?)‘;;%;?;;%‘1‘;;;‘;; ;:I‘j(yg-‘{l‘;fi’fgg’;‘;g" st 0,284%** 0,297 0,311%%%  0,304* 0,249%%%  0,264%%*
HEATETEHOCTE) (0,051) (0,023) (0,049) (0,037) (0,021) (0,012)
3aTpaThl Ha IPHOOPETEHHE HOBBIX TEXHONOTUH — X, 0.202%* 0219 0216%%% 0274 0219%%  (.174%%*
(Jtorapudm CyMMapHBIX pacXoI0B Ha an/I06peTeHHe (0’0 64) (0’0 43) (0’ 141) (O’ 043) (0’059) (0’1 06)
000py/IoBaHus) ? > ? > > >
Kauectpo paboueii cuibl — x,, (Jlorapudm ducia 0,134 %** O, 1115 Ozl (@) I O) 1123553 (@), 185k
COTPYAHUKOB, UMEFOIIIIX BBICIIEE o0Opa3zoBaHue) (0,009) (0,029) (0,013) (0,104) (0,027) (0,079)
PenTabenbHOCTh Mposiax — X, (JJorapum Jom1u 0.164%%% 0.159 0.104%%%  (.132%* 0.128%% 0.076
HpI/I6bIJ'II/I o HaJ‘IOFOOﬁJ‘IO)KeHI/IH B BEIpYYKE 3a (0’0 41) (0’139) (0’ 071) (0’298) (0’030) (0’122)
MIPOLIBIA IOt ? ? ? ? ? ?
Hannune 5KcopTHON BBIPYUKH — X, 0,093* 0,077%* 0,292%**  (),374%*** 0,152%* 0,077%**
(1 — ma, 0 — HeT) (0,041) (0,088) (0,094) (0,298) (0,030) (0,122)
Orpannvenne TUKBUHOCTH — X, 0,098 0,084 *** 0,114%***  (0,146*** 0,131%* 0,142%**
(1 — na, 0 — HeT) (0,063) (0,032) (0,043) (0,091) (0,099) (0,048)
Hanuuue uabpacTpyKTyphl — 0,203* 0,213%* 0,144%* 0,158%%* 0,152* 0,147%**
(1 — na, 0 — HeT) (0,055) (0,065) (0,025) (0,69) (0,030) (0,052)
O1leHKa YPOBHS BOCIIPUHIMAEMOTO PUCKA MPU 0,103 O, 1157 0,184***  (,]178*** 0,157* 0,164%**
sHepernn MW —x , (1 — na, 0 — HeT) (0,036) (0,042) (0,041) (0,037) (0,046) (0,068)
OsxuaeMplii puHaHCOBBIH S deKT — X | Q271w 0,269%* 0,284%**  (,293%** 0,279* 0,276%**
(1 — nma, 0 — Her) (0,041) (0,088) (0,094) (0,298) (0,035) (0,112)
Perymsropasie ycnosus u yIp/)I(I)/}seHL TOCYAapCTBEHHON 0,065* 0,047%%% 0016 0,018%%* 0,014* 0,001 %%+
?{’Z_‘”;f"(‘)m;‘;‘;m““““ 5 x (0,045) (0,046) (0,066)  (0,069) 0,052)  (0,54)
CoxpaiieHre pabouero BpeMeHH [UIs BBITOTHEHHUSI O 2l 0,246 0,285%**  (,2]19%** 0,231* 0,292%**
oneparmii —x . (1 — 1, 0 — Her) (0,062) (0,122) (0,025) (0,094) (0,029) (0,047)
CoxpalieHre YHCICHHOCTH COTPYIHUKOB 3a CUET 0,158%%x 0,157 0,164%%%  (2]9%** 0,148 0,223% %%
COKpaIlieHus 00beMa PyTHHHBIX ONepalui — x, (0.073) (0,097) (0.073) (0.164) ©.101) 0.071)
(1 — ma, 0 — "er)
TIpupocT NOSITEHOCTH 32 CUET ePCOHATU3UPOBAaHHBIX (0,094 *** 0,108 (O 12355 | (@) I 75 0,169* 0,138***
OTBETOB MoJjib30Barensm —x,. (1 —a, 0 — Her) (0,059) (0,053) (0,066) (0,018) (0,051) (0,021)
CoxpareHue 3aTpar Ha (GyHKIHIO YIIPABICHU 0,183%** 0,165 O 7EF=% | @ IlE2E= 0,189%* 0,194%%*
nepconanom —x, . (1 — ma, 0 — Her) (0,081) (0,082) (0,072) (0,032) (0,046) (0,034)
VBenuueHne CKOpOCTH MOMCKa HH(GOPMAIMU BHYTPH 0,059%** 0,026 0,109***  0,101** 0,078***  (,038%*
KOPIOPATHBHEIX 0a3 3Hanmii —x,, (1 - ya, 0 — Her) (0,068) (0,091) (0,024) (0,118) (0,031) (0,002)
VBenuueHne CKOpOCTH pa3paboTKH U MPOABMIKSHUSI 0,238%** 0,213 0,183*** (0, 233%* 0,265%**  (,249%%*
HOBBIX NPOAYKTOB — X, (1 — ma, 0 — Her) (0,092) (0,047) (0,062) (0,028) (0,044) (0,062)
KomcranTa 3,337***  —2.457 - 6,591%**  4273%* - 5,569%**% 3 845%*
(0,178) (0,723) (0,298) (0,524) (0,442) (0,861)
Pseudo R? (%) 39,3 5,17 39,3 5,17 39,3 5,17
Yucno HaOIIOaSHMIH 16 82 49

Ipumeuanus: 1. TlpeacraBaeHHbIe YUCIAa UMEIOT 3HAYECHHsT MapyKHHAIBHOTO 3(dexra. 2. CraTucTHYecKash 3HAYUMOCTh KO3 (PHUIIHEHTOB:
% _p<0,001; ** - p<0,01; * - p<0,05. 3. Bce cranmapTHbIe OMMOKH (B CKOOKAX) MOIydeHs! OyTcTpanoM (150 pernmkanuii).
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B Tab61. 3 nmpeacTaBieHa OLeHKA BIMAHUS BHEAPEHUS TEXHO-
noruit UM Ha pesynbsrarsl GopMUpOBaHUS HEKOIHPYEMBIX KOH-
KYPEHTHBIX [IPEUMYIIECTB, a TaKoKe BIUSHUA 3P deKToB 3amere-
nus (Substitution Al,) n B3aumonononnenus (Complementation
AIu)

AHanu3upyst pa3sHble BEPCHU YPaBHEHHS PE3yJabTaToB (op-
MHUPOBAHMsA HEKOIUPYEMBIX KOHKYPEHTHBIX IIPEUMYIIECTB,
ClIelyeT OTMETHTh, YTO MOJENb ¢ (PMKCHPOBAHHBIMU d(peKTa-
mu (fixed effect model) umeer Gosee HU3KYIO OOBSICHSIOULYIO

Tpayyk AB., Iunmep H.B.
rachuk A.V., Linder N.V.

CHIy u3-3a ci1aboil Bapuanuu (akTopoB, XOTS CTaTHCTHKA €€
HE OTBEpraeT HH JUIS ypaBHEHUS MPHOBLIN OT peann3alid HO-
BBIX MIPOYKTOB C YHHMKaJIbHBIMHU cBoiicTBamu () (19) = 24,89,
p=0,0091), Hu I ypaBHEHHUS TOTYIEHHBIX TTaTeHTOB (32 (19) =
=29,23, p=0,0088).

Takum 06pa3oM, MOXKHO CIENIaTh BEIBOJ, YTO IIPU BHEIPCHUN
NN B poccuiicKuX MPOMBIIUIEHHBIX KOMIIAHUAX BO3HUKAIOT OI-
HOBpeMeHHO U 3ddekT 3amenieHus, 1 3QHEKT B3aMMOIOIIONIHE-
Hus. [Ipu 9ToM > ekt 3amerieHns B HauOobIIEH CTENEHH IIPO-

Tabmuia 3
Pesynbrarel olleHK BiuAHNA BHegpenus VI Ha popMupoBaHie HEKOMPYEMbIX KOHKYPEHTHBIX IPEMMYILeCTB
Table 3
Results of the assessment of the impact of the introduction of Al on the creation of non-copycat competitive advantages

BbICOKOTEXH THYHbI HETEXH THYHbI HuskoTexH THYHbI
3aBucHMAast nepeMenHas COKOTEXHOJI0 € Cpen €TEXHOJIO:! € 3KOTEXHOJIO0 €
oTrpacjaun oTpacjau oTpacjaun

Merox ananusa: DddexT 3aMeneHus — MOAEIb CO ipdpext Sbdext Dibexr Sddexr Dibexr Sddexr
cityyaitHbIMU 3 dekramMmu DDPeKT KoMIIeMEHTauK 4 S KOMIIEMEH- oo KOMIUIGMEH- oo g KOMIUIEMEH-
— MOJIeJTb ¢ (PMKCUPOBAHHBIMU 3 heKTaMu 0y TalUu 0 TalUNA 0 TalUNA
Ipubsins om peanuzayuu NPOOYKYUU ¢ YHUKATbHBIMU CEOUCTBAMU

. 0,223%%%* 0,214* 0,192%** 0,174* 0,143%%%* 0,166**
MuTencuBHOCTS MHBeCTHIMI B U — A]xt (0,087) (0,065) (0,071) (0,103) (0,051) (0, 071)
z;[giﬂi}mi MIEPCOHANIOM ¥ BHYTPHUKOPIIOPATHBHBIC 0,254% %% 0,071* 0,242%%% 0.162* 0,245%%% 0,112%*
(1—na,0— HeT) (0,032) (0,043) (0,064) (0,051) (0,041) (0,053)
Iponaxu u GopMupoOBaHHE LIEHHOCTHOTO 0,038%**%* 0,062 0,053 %%* 0,057* 0,071%*** 0,067***
npeioxkenus — z, (1 — na, 0 — mer) (0,025) (0,033) (0,021) (0,036) (0,034) (0,031)
MapKeTHHT U aHAJIUTHKA — Z,, 0,221 *** 0,254 0,172%* 0,151 0,179** 0, 182**
(1 — ma, 0 —ner) (0,068) (0,073) (0,061) (0,053) (0,032) (0,051)
PaspaGorka u UT -z, 0,102*** 0,195 0,106%*** 0,204* 0,154*** 0,211*%*
(1 — ma, 0 —Her) (0,049) (0,054) (0,059) (0,068) (0,063) (0,072)
KieHTcKuii cepBuC U IOIIEPKKA — 2, 0,402%** 0,119 0,314%*** 0,123 0,271%*** 0,083 %%*
(1 — nma, 0 — Her) (0,051) (0,048) (0,027) (0,032) (0,039) (0,046)
Hccnenosanus u pa3spaboTky — z,, 0,155%*%* 0,129%*** 0,191 %*%** 0,178*** 0,203*** 0, 179%**
(1 — nma, 0 —Her) (0,046) (0,034) (0,042) (0,061) (0,062) (0,049)
OnepannoHHbII MEHEKMEHT O 1211 0,159 0,165%** 0,179%* 0,215%* 0,192
1 mpou3BoAcTBO — z, (1 — 1a, 0 — Her) (0,057) (0,073) (0,062) (0,081) (0,053) (0,066)
JlorucTrKa U NEMOYKH MOCTABOK — Z,, 0,162%** 0,172 0,211%** 0,261 *** 0,222%* 0,238%***
(1 — nma, 0 — Her) (0,056) (0,063) (0,058) (0,054) (0,068) (0,072)
DuUHAHCHI M 3aKYTIKH — Z,, 0,106%** 0,102 O, 1123 0,164%** 0,152%*%* 0,138%*
(1 — nma, 0 — Her) (0,038) (0,059) (0,034) (0,078) (0,041) (0,057)
IOpuaueckoe cOnpoBOXKICHNE U YIIPABICHNAE 0,176%** 0,181 0,166*** 0,178%** 0,192%** 0,188%*
puckamu —z (1 —na, 0 — Her) (0,051) (0,048) (0,037) (0,049) (0,052) (0,047)
IIporHosupoBanue u hopmMupoBaHUE 0,102%** 0,109 0,093 *** 0,072%** 0,112%** 0,118%*
crpareruu —z,, (1 — na, 0 — ner) (0,046) (0,055) (0,035) (0,048) (0,051) (0,064)
KoMMmyHHuKanuu 1 6e30MacHoCTh — Z,, 0,224*** 0,121 0,263%%* 0,189%** 0,296%** 0,179*
(1 — nma, 0 — ner) (0,064) (0,059) (0,052) (0,061) (0,083) (0,072)
Pa3paboTka HOBBIX POJLYKTOB — Z . 0,274*** 0,252 0,228*** 0,264*** 0,184%** 0,198*
(1 — ma, 0 —uer) (0,098) (0,109) (0,065) (0,153) (0,059) (0,085)
Crajust MHULIMMPOBAHHUS — 2, 0,106*** 0,109 0,129%** (O, 1131l 0,136* 0,098%**
(1 - ma, 0 —uer) (0,058) (0,053) (0,037) (0,044) (0,053) (0,039)
Crajiust u3yueHust — z 0,154*** 0,132 0,138*** 0,125%*** 0,146* 0,125%**
(1 — nma, 0 — Her) (0,063) (0,097) (0,052) (0,046) (0,041) (0,039)
Cramust SKCIIEPUMEHTUPOBAHHS — Z, 0,062%*%* 0,045 0,082%** 0,065%**%* 0,053* 0,021 %***
(1 — na, 0 — uer) (0,031) (0,037) (0,053) (0,066) (0,031) (0,016)
Crayus popmanuszanum -z, 0,024*** 0,032 0,036%** 0,048*** 0,055* 0,067***
(1 — ma, 0 —Her) (0,065) (0,078) (0,064) (0,073) (0,058) (0,081)
Crajus MacuiTabupoBanus — z 0,458%** 0,074 0,387*** 0,094 %** 0,381%* 0,089%**
(1 — nma, 0 —Her) (0,065) (0,043) (0,062) (0,032) (0,046) (0,034)
U3menenne 06bemMa HEOOXOIMMBIX PECYPCOB — Z 0,069%** 0,056 0,069%** 0,053** 0,035%** 0,046%*
(;torapudmM cyMMapHbIX 3aTpaT Ha Pecypchl) (0,053) (0,084) (0,073) (0,049) (0,051) (0,042)
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ERERAWARERREN IRFERESRAA KRN
Tabnuua 3 (oxkonuarue)
Table 3 (ending)
YTy S i BbICOKOTEXHOTOTHYHBIE CpeaHeTexHOI0rHIHbIe Hu3koTeXHOTOrHIHbIE
p oTpaciu oTpaciu oTpacau
Meron ananu3a: O¢dexT 3aMeneHus — Mozielb CO Oddext Db dekr Db dexr
ciydaitHeiMu 3¢ dexktamu DPPeKT KOMITEMEHTAUH i?qqe)eKeTﬂm KOMITJIEMEH- ?a?\)geKeTﬂm KOMITJIEMEH- iﬁ%efﬂm KOMITJIEMEH-
— MoJIelTb ¢ (PUKCHpOBaHHBIME d((hekTamMu m TaIUK 0 TaIn I TaIn
Hanuune n BHeApeHHe cOOCTBEHHBIX 0,052%*** 0,101 0,087*** 0,063** 0,03 1%*** 0,029**
paspaborok U -z, (1 — na, 0 — Her) (0,074) (0,053) (0,044) (0,058) (0,052) (0,041)
KoncranTa 4,591 *** 3,843 —2,379%** —5,121%%* 4,84 1%** 2,129%%*
(0,263) (0,539) (0,335) (0,423) (0,381) (0,482)
Within R (%) 7,13 6,73 7,13 6,73 7,13 6,73
Between R (%) 34,79 33,55 34,79 33,55 34,79 33,55
Overall R (%) 29,23 24,18 29,23 24,18 29,23 24,18
Yuciio HaOJIIOIEHUIT 16 82 49
Konuuecmeo 3ape2ucmpuposannvix namenmos
. 0,173%%* 0,161* 0,174%** 0,189* 0,033%%* 0,056**
HNurencuBHOCTh MHBecTUINHN B TN —AIU (0,054) (0,059) (0,053) (0,073) (0,041) (0, 069)
VipaBieHue IepcoHaIoM U BHY TPHKOPIIOPATHBHEIE 0,094 0,073%** 0,115%** 0,101%** 0,132%** 0,128%***
Gynxrmn —z, (1 — na, 0 — Her) (0,054) (0,042) (0,048) (0,059) (0,073) (0,066)
Iponaxu U HopMHUPOBaHHE IECHHOCTHOTO 0,089%** 0,071 0,074%*** 0,072* 0,097%%* 0,083%%**
npeanoxenns — z, (1 — aa, 0 — ner) (0,055) (0,041) (0,038) (0,061) (0,042) (0,061)
MapKeTHHI M aHATUTHKA — Z,, 0,249%** 0,234 0,203** 0,179 0,199** 0, 173**
(1 — nma, 0 — mer) (0,042) (0,038) (0,032) (0,067) (0,032) (0,046)
Paspabotka u UT -z, 0,261 %%%* 0,275 0,291 #%** 0,283* 0,109%** 0,194 %#**
(1 - ma, 0 —Her) (0,032) (0,048) (0,053) (0,041) (0,039) (0,052)
KinenTckuii cepBuC U MOIIEPKKA — Z, 0,122%* 0,119 0,163%*** 0,179 0,159%** 0,162%***
(1 — ma, 0 — Her) (0,037) (0,051) (0,057) (0,063) (0,048) (0,037)
Hccnenopanus 1 pa3spaboTky — z,, 0,373%*** 0,285%*%* 0,354%%* 0,337*** 0,382%** 0,359%**
(1 — ma, 0 — Her) (0,113) (0,123) (0,094) (0,108) (0,064) (0,082)
OnepannoHHBII MEHEKMEHT 0,188**%* 0,197 0,201 *** 0,193** 0,237** 0,192
1 mpou3BoAcTBO — z,, (1 — 1a, 0 — Her) (0,035) (0,047) (0,069) (0,091) (0,064) (0,104)
JlorucTrka 1 HEMOYKHU MOCTABOK — Z,, 0,097%** 0,112 0,148%%** 0,134%%%* 0,108%* 0,097%**
(1 — nma, 0 — mer) (0,049) (0,064) (0,042) (0,053) (0,039) (0,072)
DUHAHCHI U 3aKYTIKH — Z,, 0,013%** 0,022 0,038*** 0,047%** 0,018%* 0,036%***
(1 — ma, 0 — mer) (0,009) (0,014) (0,024) (0,035) (0,045) (0,053)
IOpuanueckoe conpoBoXKICHNE U YIIPABICHNAE 0,092%** 0,063 0,019%*** 0,028%** 0,013* 0,091 ***
puckamu — z'% (1 — na, 0 — Her) (0,037) (0,042) (0,046) (0,059) (0,068) (0,072)
IIporxHosupoBanue u GopMUpOBaHHE 0,202*** 0,213* 0,217** 0,228*** 0,223* 0,241 %**
crparerun — z'' (1 — ma, 0 — Her) (0,053) (0,054) (0,037) (0,044) (0,044) (0,039)
KommyHuKanum u 6e30macHoCTb — z, 0,061*** 0,013* 0,079** 0,028*** 0,103* 0,124***
(1 — ma, 0 —ner) (0,025) (0,054) (0,037) (0,044) (0,044) (0,039)
Pa3paboTka HOBBIX MPOJLYKTOB — Z 0,312%*** 0,293* 0,269** 0,274*** 0,227* 0,249%**
(1 — nma, 0 — Her) (0,057) (0,099) (0,125) (0,113) (0,098) (0,079)
Crajiusi HHULMMPOBAHMS — Z 0,027*** 0,242 0,038%*%** 0,331%*** 0,044* 0 32
(1 — nma, 0 — mer) (0,053) (0,031) (0,026) (0,024) (0,035) (0,034)
Crajiust U3yYeHus — z 0,064 %*%*%* 0,247 0,041 %** 0,239%*%* 0,045* 0,238%**
(1 — nma, 0 — Her) (0,039) (0,025) (0,063) (0,024) (0,032) (0,042)
Crajust 5KCIIepUMEHTHPOBAHHUS — Z, 0,016%*** 0,229 0,032%** 0,247*%* 0,034* 0,249%**
(1 - ma, 0 — Her) (0,009) (0,013) (0,036) (0,038) (0,024) (0,027)
Crayus popmanusanuu —z 0,362*** 0,245 0,382%** 0,165%** 0,353* N[
(1 — ma, 0 — Her) (0,031) (0,037) (0,053) (0,066) (0,031) (0,016)
Crajiust MacTabupoBaHus — z, 0,309%** 0,106 0,348*** 0,054** 0,334%** 0,049*
(1 — ma, 0 — Her) (0,072) (0,054) (0,033) (0,046) (0,019) (0,024)
U3menenne 06bemMa HEOOXOIMMBIX PECYPCOB — Z 0,134%%*%* 0,131 0,082%%** 0,063** 0,051 %%%* 0,026**
(ytorapudm cyMMapHBIX 3aTpaT Ha pecypchl) (0,065) (0,039) (0,035) (0,044) (0,035) (0,031)
Hanuune n BHepeHHe cOOCTBEHHBIX 0,202%*** 0,209 0,293 *** 0,272%*** 0,212%%* 0,218*
paspa6orok MW -z, (1 — na, 0 — Her) (0,046) (0,055) (0,035) (0,048) (0,051) (0,064)
Within R (%) 6,69 7,18 6,69 7,18 6,69 7,18
Between R (%) 35,16 39,66 35,16 39,66 35,16 39,66
Overall R (%) 24,89 29,23 24,89 29,23 24,89 29,23
Yuciio HaOJIIOIEHUI 16 82 49
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SIBJIICTCS B TAKUX (DYHKLMOHAIBHBIX 00JIACTSX, KaK KIMEHTCKUH
CepBUC M TIOAICPIKKA, MAPKCTHHT M aHAJIUTUKA, YIPABICHHE
IIEPCOHAJIOM U BHYTPUKOPIOPATHUBHbIE (DYHKIUM U KOMMYHH-
Kanuu U 6e30macHocTh. Hy:KHO 00aBUTh, YTO BO3HUKHOBCHHE
a¢dexra 3aMeeHNs] OTYCTIIMBO HAOIIOIACTCs TOJIBKO Ha CTa N
macmrabupoBanust MU [Uisi MpOMBINIICHHBIX KOMITAHUI BCEX
paccMaTpHBaeMBIX CEKTOPOB.

Crietyer OTMETHTB, 4TO BHeApeHue TexHomoruit U okasbi-
BAET CYIICCTBEHHOE BIMSHUE M HA CO3IAaHUE M MPOJAXKy HOBOM
NPOAYKIMU C YHUKAJIBHBIMH CBOCTBAMHU, M HA PETHCTPALHIO

Tpayyk AB., Iunmep H.B.
rachuk A.V., Linder N.V.

nareHToB. Bmecre ¢ Tem BHenpenue N oka3eiBaeT Oomee 3Ha-
YUMOE BIIMSHHE Ha CO3IaHNE HOBOH MPOIYKIUH C YHUKAIbHBI-
MM CBOHCTBaMHM, 4e€M Ha PErHCTpaLuIo MaTeHToB. Ha kommye-
CTBO 3apETUCTPUPOBAHHBIX TaTeHTOB BHeApenue MU okaspiBaeT
HanOosblllee BIUSHNE B TaKUX QYyHKIUSIX, Kak pa3padotka u UT,
WCCIIEIOBaHUs U pa3paboTKu, MPOTHO3UPOBaHUE U (POPMHUPOBA-
HHe cTpareruu. {ist perucTpalyu NaTeHTOB Ha IEPBBIX CTaAUIX
BHeJpeHMsT OOJIBIIYIO 3HAUMMOCTh HMeeT dPPEKT KOMIUIEMEH-
TalUK ¥ TOJIBKO Ha CTaJMH MaciitadupoBanus — dpdekr 3ame-
LICHHUSI.

Tab6muma 4
Pesy/bTaThl aHa/IM3a U3MEHEHIISI IO/ PBIHKA IIPOMBIIIIEHHBIX KOMITAHNI
Table 4
Results of the analysis of changes in the market share of industrial enterprises

BbICOKOTEXHOJOTHYHBI HETECXHOJIOTrNYHbI Hu3K0TEXHOJIOTHYHBI
3aBncuMaﬂnepemeﬂﬂaﬂ COKOTEXHOJI0 (< Cpezl €TEXHOJI0 (S 3KOTEXHOJI0 (<
oTpacjim oTpacjin oTpacjim

Merton ananmza:

D dexT 3aMeneHust — COKpaNeHHas: MOJIEb Sddexr Do dexr Do dexr
co ciy4aitHeIMu 3 dhekramu id)(le)ng KOMILIEMEH- ?a(b%ef KOMILIEMEH- i(b%eKeT KOMILIEMEH-
D heKT KOMITIEMEHTAIINH — MOJIETb MEIICHIA MEICHIA o MEIICHIA o
¢ (PUKCUPOBaHHBIME P PeKTaMu
0,021 *** 0,023* 0,017%** 0,016* 0,017%%* 0,014**
Vil oot A — (0,047) (0,054) (0,069) (0,101) 0.081)  (0.067)
[TpubsuIL TIPOJXKH HOBBIX IPOXYKTOB C 0,216%** 0,215%* 0,351 %** 0,354* 0,327%** 0,303%**
YHUKaJIbHBIMH CBOWCTBaMU — P pr, (0,069) (0,077) (0,094) (0,088) (0,059) (0,074)
KonnuecTBo mareHToB — Patents Oi3ddess 0,315= 0,203 0,194 (20T 0,204 =%
it (0,047) (0,054) (0,069) (0,101) (0,081) (0,067)
Pasmep xommarmm — &, (morapudm cpemnei (O, 111355 0,109* 0,117%** 0,094* 0,128%** 0,137**
YHCIICHHOCTH) (0,036) (0,084) (0,046) (0,073) (0,051) (0,048)
Bospact komnanuu — h,, (Jlorapudm cpeHero 0,067*** 0,084 0,089%** 0,056* 0,093 %*%* 0,056%*%*
YHCIIA JIET) (0,048) (0,061) (0,042) (0,069) (0,074) (0,049)
Hanuuue uccnenosanuii B odmactu MU — h,, 0,168*** 0,132 0,172%%* 0,059 0,083%*%* 0, 079**
(1 — na, 0 — mer) (0,067) (0,102) (0,115) (0,066) (0,052) (0,048)
O6miue 3aTpaThl HA TEKYILYIO JEATENTLHOCTD — /1, 0.123%%% 0.154 0.09] %% 0.099% 0.107%%% 0.116%**
(e e 5 O D SR L (0,057) (0,049) (0,052) (0,064) (0.072) (0,058)
JICSATEIILHOCTD )
%‘IaJII/I‘H/Ig)KOMHeTEHHI/II/I nust BHenpenns UM — 4, 0.256%%* 0.249%%* 0.243%%* 0.239%* 0.26]%%* 0.258%%*
JIoOrapu(m 49uciia COTPYAHUKOB, UMEIOIINX ’ ’ ’ ’ ’ ’
BEICHICE 0BPA30BARHE) (0,068) (0,073) (0,052) (0,053) (0,098) (0,042)
e 0,193%%% 0,162 0204%%%  0,193%*  0,120** 0,166
JIorapu(M CyMMBI (pUHAHCOBOTO 3((EKTa > ’ ? ’ > ’
e e L) (0,049) (0,108) (0,069) (0,096) (0,047) (0,055)
Hanuuue skcrnopTHOH BBIPYUKH — /1, 0,179%*** 0,206 O 2215 (VBB 0,173* 0,128*%*%*
(1 — nma, 0 — Her) (0,054) (0,093) (0,088) (0,073) (0,035) (0,052)
CoKpallleHHEe YUCICHHOCTH COTPYAHUKOB 3 CUET 0,014%%% 0,013* 0,029%% 0,037* 0,039%#% 0,024%%
{f“ﬁ‘g’ngﬂge"T‘;"’eMa DYAEEEESGTER R ) G5 (0,024) (0,021) (0,101) (0,081) (0,067)
CoxkpanieHue 3aTpar Ha (YHKIHIO YIIPABICHUS 0,107%** 0,105%* 0,104 %% 0,103* 0,107%** 0,103%*
nepconanom — 4, (1 - na, 0 — Her) (0,019) (0,023) (0,094) (0,088) (0,059) (0,074)
CoxparieHre pabo4ero BpeMeH! Ha BBITOTHEHUE O 2115 0,206* 0,207%*** 0,205* 0,201 *** 0,204**
PYTHHHBIX oneparmii — /. (1 — ma, 0 — Her) (0,021) (0,022) (0,029) (0,011) (0,081) (0,067)
VBenudyeHne CKOpOCTH pa3paboTKH 1 0,213%%% 0,215* 0,212%%% 0,217 0,219%#% 0,222%%
R s (0,022) (0,023) (0,022) (0,021) (0,008) (0,007)
(1 — nma, 0 — Her)
Koncranta 4,663%** 5,351 3,044 %% 2,974%%* —4,3]8%%% 2,257%%*
(0,151) (0,612) (0,371) (0,449) (0,529) (0,721)
Within R (%) 3,98 4,97 3,98 4,97 3,98 4,97
Between R (%) 29,84 35,72 29,84 35,72 29,84 35,72
Overall R (%) 23,75 26,94 23,75 26,94 23,75 26,94
Yucno HaOIIOeHUI 16 82 49
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[TsTO€ ypaBHEHHE N3MEHEHHUS PHIHOYHOM 10K Oy/IeT aHaIu-
3UPOBATHCS MIPH MIOMOIIN COKPALIEHHOW MOJIEIH CO CITYYaitHBIMH
s dexramu (short random effect model), BkirOUaromieli Toiabko
Harbosee 3HauMMbIe (DAKTOPBI, JUIS aHanu3a BIUSHUS d(Pek-
Ta 3aMeleHus u ¢ ¢puxcupoBanubMu dbdexramu (fixed effect
model) — a7t aHanu3a BiusiHUs 3ddekra koMIuieMeHTanuu. B
TabI. 4 nokaszaHsl NpeaenbHbIe (QGEKTH TPOU3BOIUTEILHOCTH
KOMITAaHUH TPEX CEKTOPOB MPOMBIILICHHOCTH.

Kak u B peibI iy X ypaBHEHHUSX, B YPABHCHUN H3MECHCHHS
PBIHOYHOM J10J11 MOJIeIb ¢ pukcrpoBaHHbIMU 3 dekTamu (fixed
effect model) umeer Gonee HU3KYIO OOBSCHSIOUIYIO CHILY, XOTS
cTaTHCTHKa ee He oTBepraet (2 (22) = 23,75, p = 0,0088). D10
O3HayaeT, uTo Npu BHexpeHuu 1 B Oonblueil crenenn JeHcTBy-
eT 3G PeKT KoMIUIeMeHTaIMH, YeM 3 deKT 3aMereHus.

B BBICOKO- 1 CPEIHETEXHOIOTHMUYHOM CEKTOPax MPOMBIIUICH-
HOCTH TIOATBEP)KIACTCS B3aUMOCBSI3b MEXKIY WHTEHCHBHOCTHIO
unBectunuii B MM, pesynsraramu (GOpMHPOBaHHS HEKOIHPY-
€MBIX KOHKYPEHTHBIX NPEHMYIIECTB M YBEIWYECHHEM pPBIHOU-
HOU nonu. [lpu 3TOM Hambonee CUiIbHAS B3aUMOCBSI3b MEXKIY
pesynsraraMu (OpPMHUPOBAaHHSI HEKONUPYEMBIX KOHKYPEHTHBIX
IPEUMYILECTB M PHIHOYHOHN NoNel HaOII0NaeTCsl B BHICOKOTEX-
HOJIOTHYHOM CEKTOPE ISl KOJIMYECTBa 3apEeruCTPUPOBAHHBIX T1a-
TEHTOB (3IACTUYHOCTH JOJIM PHIHKA OTHOCUTENBHO KOJIMYECTBA
nateHToB — 0,344), B cpefHe- 1 HU3KOTEXHOJIOTHIHBIX OTPACIISIX
— JUISL CO3aHMsI HOBBIX IIPOAYKTOB C YHUKAIBLHBIMU CBOHCTBAMU

(0,351).

4. O6cyspAeHMe M BbIBOAbI

[IpoBeneHHOE HCCIEIOBaHUE TTOKA3hIBACT HEOOIBUIYIO Pa3-
HHILy MEX/Y KOMIIAaHUSMH Pa3HbIX CEKTOPOB MPOMBIIUICHHOCTH
OTHOCHUTEIIFHO pelieHnii 0 BHeApeHnn Texnonoruit UU. Anamo-
T'MYHBIC BBIBOJIbI OBUIN CZEIaHBI B 00JIe€ pAHHUX UCCIICOBAHUSAX
[Pyxanckast u gp., 2023]. IIpu sToM pemieHre 06 HHBECTUPOBA-
HUM B TexHonoruu VU 3aBucHT OT Takux akTOpoB, KaK HallU-
yre KoMIeTeHui aist BHenpenust UM, 3atparel Ha BHenpeHHe
HOBBIX TEXHOJIOTHI M YPOBEHB TEKYIIMX 3aTPaT B IIEJIOM T10 KOM-
MIAHUH, OKUJaHNe (UHAHCOBBIX M SKOHOMUYECKHX (P (HEKTOB.

Takke MOXXHO OTMETHUTB, YTO HAJIMUYHE PECypcoB (Kak ¢u-
HAHCOBBIX, TaK ¥ WH(PACTPYKTYPHBIX) BBICTYIACT 3HAYUMBIM
(haxTOpOM TIpH peIIeHUH BOIIPOca 00 HHTEHCUBHOCTH WHBECTH-
i B N

Cpenn sKoHOMHYECKUX 3(PEKTOB, KOTOPHIE OXKHIAIOT OT
BHenpenus texHosnoruit M, nanbonee 3HAYMMBIMH SIBIISIOTCS:
COKpAILIEHNE BPEMEHU Ha BBINOIHEHUE ONEPALM; COKpAILCHUE
YHCIEHHOCTH COTPYAHMKOB 32 CUET YMEHbIIEHUsI 00beMa PyTHH-
HBIX OIEpalMii, COKpallleHue 3aTpar Ha (PYyHKIMIO yIpaBiIeHUs
TIEPCOHAJIOM H YBEINYEHNE CKOPOCTH Pa3padOTKU U MPOBHIKE-
HHSI HOBBIX ITPOIYKTOB.

[TonyueHHble HAMH SMIUPUYECKUE JAHHBIC MOKA3aJId, YTO
npenenbHbli 3¢ GexT or uHBecTHN B TexHonorun U B BbI-
COKOTEXHOJIOTHYHBIX OTpaciisiX Haxoaurcs B auanasoHe 0,021-—
0,023, B cpennerexnonornunbix — 0,016-0,017, B HU3KOTEXHO-
noruyaeix — 0,014-0,017.

Haubonee nonynspHsIMH (QYHKLUUSIMH Ul BHEAPEHUS TEX-
Hoioruii UM sBisrOTCS: MapKeTHHI M aHAJIUTHKA (CO37aHHe
KpeaTUBHBIX MaTepHaioB), paspadorka u UT (accucTeHTs! Hamy-
CaHMA KOJIOB pa3pabOTUMKaM), IPOJAXKH U KIMEHTCKUHA CepBHC
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(moAcKa3Ky OmepaTopaM M rOJOCOBBIC aCCHCTEHTBI) M BHYTPH-
KOPIIOpaTUBHBIE (YHKUIUH (TeHepaunus TPEHHHIOB, HAITMCAHHE
TEKCTOB, IIPOBEPKA JTOKYMEHTOB U T.1.).

BosIbIIIMHCTBO MPOMBIIIICHHBIX KOMITAHUH HAXOIUTCS Ceii-
Yac Ha dTare KCIePUMEHTUPOBAHUS, KOTJa HET CUHBIX CTaH-
naptoB BHeapeHus: M, B pa3numyHbIX QYHKIHAX TECTHPYIOTCS
COOCTBEHHBIE Pa3pabOTKU WK PELICHUs] BEHIOPOB, W yXKe Ha
aTarne GopMaIH3alie, KOTJa yTBEPKICHbI IUIAHbI U OIOJDKET Ha
BHeJlpeHue 1 MacmrabupoBanue M. OqHako i monydeHus
3HAYMMBIX (PUHAHCOBBIX M YKOHOMHUYECKUX 3()(HEKTOB OT BHE-
npenus Texnonoruit U tpebyercst onTuMu3anus OuzHec-mpo-
LIECCOB, IPUBJICYCHUE CIICIIUAINCTOB, 00JIa1al0IINX KOMIICTCH-
nuamu B obnactu BHeapenus VU. TIpu sToMm npu npoBeneHuu
MIyOMHHBIX MHTEPBbIO NPAaKTH4YeCcKH Bce — 98% — Ton-menen-
XKepbl Ha3BallM KIro4eBoi Oapbep paszsutus MU — orcyrcTBHe
CIEIHMAJIICTOB, CIIOCOOHBIX K MX BHEIPEHHUIO M HCIIOIb30Ba-
HHUIO.

Ha pe3synbrarsl GpopMupoBaHus HEKOHPYEMBIX KOHKYPEHT-
HbIX npeumyiiects MM okasbiBaeT pa3sHOE BIMSIHUE B 3aBUCH-
MoOCTH OT oTpacieid. Tak, 111 BBICOKOTEXHOJIOTHYHBIX OTpacien
BHepeHue TexHonoruit NI okasbiBaeT cyleCTBEHHOE BIUSHUE
Ha PErUCTPAIMIO TATEHTOB U UyTh MEHEE CHIIPHOE — Ha CO3/1aHKe
¥ IPOZI’Ky HOBOM IPOIYKIIMH C YHUKAJIBHBIMU CBOHCTBAMH.

Jli1s cpentHe- M HU3KOTEXHOJIOTMYHBIX OTPAceil TEXHOJIOTUH
WU Gonee 3Ha4MMO BIMAIOT Ha CO3JAaHHE HOBOM MPOXYKLIUH C
YHHMKaJIbHBIMH CBOWCTBAMH, YEM Ha PETUCTPALIUIO TATEHTOB.

Eme onuu Bompoc, KOTOpBIil ObUT PACCMOTPEH B paMKax Ha-
CTOSIIIETO MCCIICIOBAHUS,— 3TO BIUsHUE YP(YEKTOB 3aMeneHHs
¥ KOMIUIEMEHTAIUHU 11pU (JOPMUPOBAHNY HEKOIHPYEMBIX KOHKY-
PEHTHBIX IPEUMYIIECTB.

Harure nccnenoBanne moaTBepAnIIo IyaTuCTHYSCKHN P PeKT
npu BHeAperun MU, To ecth 0IHOBpEMEHHOE BO3HUKHOBEHHUE 1
addekra 3amenieHus, 1 3hHexTa B3aUMOAOIOIHEHHUS, YTO CMe-
I1aeT UICTOYHUKHU KOHKYPEHTHBIX IPEUMYILECTB: HECMOTPS HA TO
YTO 3aMEHa TPaJULHOHHBIX CHIENU(HIECKUX I 001acTh KOT-
HUTHBHBIX BO3MOXXHOCTEH 4ellOBEKa Ha MHOTOYMCIICHHBIC BbI-
YUCIUTENbHbIE BO3MOkHOCTH MU paspymraer cymiecTByroliee
MIPEUMYILECTBO, TEM HE MEHEE Ha OCHOBE B3aMMOOIOJIHCHHUS
YEJI0BEUECKUX U MAIIMHHBIX BO3MOXKHOCTEH CO31aIOTCSl HOBBIE
MIOCTOSTHHBIE HEKOITUPYEMbIE ITPEUMYILECTBA.

Uro KacaeTcs 3aMELEeHHs], TO B HACTOSIEE BPEMsI OHO IIPOsIB-
JSIETCS B TAKUX (QYHKIHSX, KaK KIIMEHTCKUI CepBUC, yIpaBJIeHHEe
IIepCOHAaIoM, 00IeKOopropaTUBHbIE GyHKIMU. 1 9Ta TeHaeHIus,
BEPOATHEE BCETO, MPOJOIDKUTCS, TOCKOJIBbKY Pa3pblB B IIPOU3BO-
JUTEIILHOCTH YeJIOBEKa U MALMHBI OYJIET TOJILKO YBEIHMIUBAThCS
[Davenport, Kirby, 2016].

Pesynbrarhl IIyOMHHOIO HHTEPBBIO C JKCIEPTAMH TakoKe
MOATBEPXKIAIOT, YTO JIOCTYITHOCTh COBPEMEHHBIX TEXHOJOTHMH
MU noenusier Ha 3aMEUICHUE HEKOTOPBIX (PYHKIMH, BBINOI-
HSEMBIX YEIOBEKOM, MAIIMHOW, M 3T (YHKUUH yxe He OymyT
HEKOIMPYEMbIMU KOHKYPEHTHBIMU NPEUMYILIECTBAMH, TaK Kak
UX CTaHET JIETKO IMUTHPOBaTh. BmMecTe ¢ TeM IpoBejeHHOE UH-
TEPBBIO C IKCIEPTAMH [I0KA3aJI0, YTO TaKOH G QEKT 3ameleHus
HMEET CYIIECTBEHHBIC OIPAaHUYEHUS, CBA3aHHbIE C TEXHUYECKH-
MU XapaKTePUCTUKaMHU IPOrpaMMHO-aIMapaTHbIX cucrteM. Ha-
[IpUMep, UMEIOTCS OTPaHUUCHHMS, KOTJa MaJIo IaHHbBIX MJIM KOT/ia
IIOCTOSIHHBIC N3MEHEHHUS 1eJIal0T HEBO3MOXHBIM UCIIOIb30BAHUE
MIPONUIBIX MOJEJIeH NPUHATHUS PELICHUH Ul POrHO3UPOBAHUS
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Oyaymux pesynbraroB [Raisch, Krakowski, 2021]. B curyaru-
SIX C BBICOKHM YPOBHEM HEOIPENeNICHHOCTH KOMITaHHU OymyT
NPOJIOJKATH TIOJIAraThCsl Ha YEJIOBEUYECKYH0 MHTYHUIIHIO. Takum
00pa3oM, OrpaHUYECHUs NPOTPAMMHO-AMIIAPATHBIX CPEACTB Jie-
JIACT YEJIOBEUECKUE CIIOCOOHOCTH MaJIO KOITMPYEMbIMH, M OHU Ha
JTAaHHBI MOMEHT ITPOJIOJIKAIOT CIIYKUTh HCTOYHUKOM HEKOIHPY-
embIX npeumytiectB [Murray et al., 2021; Raisch, Krakowski,
2021].

B nameii padore noarsepxaaeTcs 3PpGHexT KoMIIeMEeHTaluH
— BaXHOCTb OOBEAMHEHMS BO3MOXKHOCTEH uesloOBEKa M Malllu-
Hbl KaK HOBOTO MCTOYHUKA KOHKYPEHTHBIX NPEUMYILECTB. DTOT
BBIBOJI TAKK€ OBUI MOJATBEPK/IEH PE3ybTaTaMy TyOMHHBIX HMH-
TEPBBIO: SKCHEPTHI CBA3BIBAIM KOHKYPEHTHOE MPEUMYIIECTBO C
JIOTIOJTHEHHEM BO3MOYKHOCTEH dYesoBeka Bo3MokHocTsimMu WU,
0COOCHHO B TaKuX (DYHKIIMOHAJIBHBIX 00JaCTsIX, KaK UCCIIEI0Ba-
HUS U pa3pabotku, UT, TBOpUeckas uies, MPOU3BOACTBO U CO-
nuanbpHOe B3ammoseicteue. Hanpumep, B [Raisch, Krakowski,
2021] omucano, kak map(roMepbl, HECMOTPS Ha BHEJIPEHHE B
npoteccsl pazpadborku apomaro VM, Bce paBHO COTPYTHUYAIOT
C JKCIIepTaMH, TaK KaKk MalliHBI He MOTYT 00JaJaTh CIIOCO0-
HOCTBIO JIFOICH YyBCTBOBAThH 3allaxy M MPE/ICKa3bIBaTh YeJO-
BEUECKHE 3MOIMH, KOTOPbIE OHU BBI3BIBAIOT. DTOT IPUMEp I10-
KasbiBaeT, uto M, BeposTHO, 3aMEHUT HEKOTOPHIE — HO HE BCE
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— CIIOXKHbIE OM3HEC-3aJa4u. A 3TO, B CBOIO O4€PE/Ib, IPEJOCTABUT
BO3MOXKHOCTH JUTsl OObEANHEHHsT YeIOBEYECKUX BO3MOKHOCTEH
u VU st co3nanus yHUKANIbHBIX KOHKYPEHTHBIX IIPEUMYILECTB
Ha OCHOBE B3aMMOJIOTIOIHIEMOCTH.

Harmre nccnenoBanue BHOCUT CBOW BKJIAJ B PECYPCHYIO KOH-
uenuio GUPMBI, TaKk Kak Ha JaHHBIH MOMEHT OOJBIIMHCTBO
paboT TOBOPUT O B3aUMOJOIOIHEHUU TOJIBKO OXHOPOIHBIX MM
cBs3aHHBIX pecypcoB [Peteraf, Bergen, 2003; Levinthal, Wu,
2010; Polidoro, Toh, 2011; Argyres, Zenger, 2012]. Hama pa-
0oTa IMOKa3bIBAET, YTO HEOJHOPOIHBIC HECBS3aHHBIC PECYPCHI,
TaKye Kak 4eJIOBEeK M MalllMHA, TAKKe MOTYT ObITh HCTOUHUKOM
YHHMKaJIbHBIX KOHKYPEHTHBIX NpeuMyliecTB. Takoe B3aMMO0-
NIOJIHEHUE HECBA3aHHBIX PECYPCOB BO3MOXKHO, moroMmy yro UM
HE UMeeT y3KOHAIPaBJICHHOTO MPUMEHEHUS] U MOXKET OBITh HC-
HOJIb30BaH B PA3IMYHBIX 00NACTIX.

Bmecte ¢ Tem HacTosiliee MCClieOBaHHE MUMEET OrpaHHye-
HHE, CBA3aHHOE IIPEKAE BCETO ¢ 00bEMOM BBIOOPKH KOMIIAHUM.
Heo6xon1Mo nmpoBouTh AajbHEHIINE TOJIEBbIE HCCIIEI0BAHMS,
KOTOpbIE TO3BOJIAT OoJiee MOJIHO onucarh 3(GEKTH BHEIPEHUS
texHonoruit I m narh mpezacraBieHue O pasleleHud Tpyaa
Mexay moabMu 1 MW Ha opraHu3aliiOHHOM YpOBHE, a TaKXke
BBISIBUTH CBSI3aHHBIC C 3TUM MCTOUYHUKH YCTOWYMBBIX KOHKYPEHT-
HBIX IPEUMYIIECTB.
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Marketing strategy formation under sanction:
Utilizing Balanced Scorecard and Hoshin Kanri
models in the lran Khodro Company’s regional
passenger car markets

I. Rezaeinejad!
! Peoples’ Friendship University of Russia (RUDN University) (Moscow, Russia)

Abstract

There is a sufficient amount of research to confirm that economic sanctions can cause significant damage both to the economic growth of a country and to
companies operating in a sanctioned country. In response to multilateral economic sanctions, the sanctioned country develops a number of strategic programmes
aimed at easing the sanctions and supporting its economy. Companies also develop strategies to survive and make sustainable profits.

The study aims to examine the strategies that enable companies not only to survive, but also to thrive in international markets; the functional strategies that
companies use to increase the efficiency of their activities.

The Iranian automotive industry served as the empirical basis for the study. The case study is of Iran Khodro, one of the two leading companies in the Iranian
automotive industry, which accounts for more than 50% of the automotive market in Iran, is given. Using data from companies in the automotive industry, we
found that among the functional strategies, marketing strategy is the most important for its effectiveness.

In addition, the management of financial, customer and operational indicators based on the MTSP (Balanced Scorecard) is positively associated with the entry of
companies into foreign markets. Finally, this study has showed that for companies in the automotive industry, access to new technologies, financial resources, a
strategic plan and an export orientation are key to working successfully under sanctions.

Keywords: Iran Khodro, sanctions, strategic marketing, auto industry, Balanced Scorecard model, Hoshin Kanri model.
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DopMrpoBaHme cTpaTermm MapkeTnHra

B YCIOBUAX CaHKUMA: MCMNOSIb30BaHME
cOanaHCMPOBAHHOW CUCTEMbI MOKa3aTENEN

1 Moaenen Hoshin Kanri Ha permoHaibHbIX PblHKax
NEerkoBbix aBToOMObunen komnaxHunm lran Khodro

N. Pe3aunexan’'
! Poccuiickuii yHuBepcuteT apyx0b1 Hapoaos (Mocksa, Poccust)

AHHOTaLus

Cy1ecTByeT J0CTaTOYHOE KOJIMYECTBO HCCIICIOBAHMH, ITOATBEPIKAAIONINX, YTO SIKOHOMUYECKUE CAHKIIMKM MOT'YT HAHECTH 3HAYMTENbHBII yIepO Kak SKOHOMH-
YECKOMY POCTY CTPaHBI, TAK M KOMITAHHSIM, PAaOOTAIOLINM B IOJCAaHKIIMOHHOI! CTpaHe. B 0TBET Ha MHOIOCTOPOHHUE SKOHOMUYECKUE CAaHKIMH CTPaHa, OAIa1a-
I0Ias O]l HUX, pa3pabaThiBaeT psijl CTPATErHYECKUX MPOrpaMM, HAIIPABICHHBIX HA CMSITYEHHE UX JCHCTBHUS U MOAIEPXKKY cBoero 6usneca. Kommanuu rawke
pa3pabarbIBarOT CTPATErHy, HAIIPaBICHHbIC HAa BEDKUBAHUE H MOJTyYEeHHE YCTONYMBOI NpuObLIH. L{enb JaHHOTO HCClIeI0BaHus — H3YUCHHUE CTPATEruii, KOTOpBIe
TO3BOJISIIOT KOMITAHHSIM HE TOJIBKO BBDKHTB, HO U OBITh YCIICIIHBIMHI Ha MEXKYHAPOJHBIX PBIHKAX.

B kadecTBe sMIHMpHUYecKoi 6a3bl HCCIIENOBAHMS BBICTYIIHIIA aBTOMOOMIbHAS IIpOMbINUIeHHOCTs Mpana. IlpuBenen keiic-craan Iran Khodro — oxsoro u3 asyx
JIMCPOB UPAHCKOM aBTOMOOMIIBHON MPOMBIIUIEHHOCTH, Ha JIOJII0 KOTOPOro Ipuxoautces 6oiee 50% aBToMOOHIBHOTO phIHKa B MpaHe.

Vicrionb3yst JaHHbIC KOMITAaHUH aBTOMOOMIIBHOM ITPOMBIIIICHHOCTH, aBTOP IPHIIEI K BBIBOLY, YTO CPEAU (PyHKIMOHAIBHBIX CTPATErHil HAMOONIBIIYIO 3HAYUMOCTD
JULst UX 9G()EKTHBHOCTH UrpaeT MapKeTHHIOBas ctparerus. Kpome Toro, ynpasiieHue GUHaHCOBBIME, KITMEHTCKUMU U ONIEPALIMOHHBIMU II0KA3aTEIISIMU HAa OCHOBE
CHCTEMBI COANaHCHPOBAHHBIX ITOKa3aTelIei MOJIOKHUTEIBHO CBSI3aHbI C BBIXOJIOM KOMIIAaHHMIT Ha BHEIIHHE PhIHKU. HakoHel, JaHHOE HCCieJoBaHNE TI0KA3ajIo0, YTO
JUISL KOMITAaHUH aBTOMOOMIJIBHOM HPOMBIIUIEHHOCTH JIOCTYII K HOBBIM TEXHOJIOTHSIM, (QMHAHCOBBIM pecypcaM, HaIMYHe CTPATEerHIeCcKoro IUIaHa 1 OPHEHTALHs Ha
9KCIIOPT SIBIISIIOTCS KITIOYEBBIMH JUTS YCIEIIHON PaOOThI B YCIOBHSIX CAHKIIUH.

© Rezaeinejad 1., 2024
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Introduction

Professors R.S. Kaplan and D.P. Norton introduced a Bal-
anced Scorecard (BSc) method. Many organisations use it to
translate the organisation’s vision and mission into a strategy
[Kaplan, Norton, 1996]. They expressed these goals and objec-
tives in four perspectives: financial, customer, internal business
process, learning and growth. This approach covers financial
and non-financial aspects of an organisation’s performance and
balances the performance outcomes of the past and future per-
formance drivers [Kaplan, Norton, 2000]. The financial dimen-
sion focuses on spending money on financial resources. In the
Balanced Scorecard model, attention to the customer is essen-
tial, gaining customer satisfaction through efficient distribution
and improving the quality of goods. The third dimension of the
Balanced Scorecard is because of the ‘internal processes of the
organisation’ that will strengthen the previous two sizes. Then,
‘growth and learning’ focuses on the improvement of team mem-
bers, the quality of organisation’s information system, the tools,
layout and equipment to achieve goals [Kaplan et al., 2004].

Hoshin Kanri is a planning system for implementing and
disseminating the the organisation’s objectives and macro strate-
gies to different levels [Zairi, Erskine, 2011]. The Hoshin Kanri
planning method extends and shares the goals, directions, and ap-
proaches of senior management to the level of the organisation’s
employees. This enables each organisational unit to plan and
manage its activities accordingly [Tennant, Roberts, 2001]. The
results are then evaluated and reviewed, and through Deming’s
circle (PDCA cycle), the aim is to continuously improve the or-
ganisation’s performance. For this purpose, all organisations are
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always doing different actions at the assessment rate and moni-
toring their life status [Freyssenet, 2010].

The following are some of the key reasons for strategic plan-
ning; these reasons show that the absence of such a system poses
challenges and risks to the organisation:

1) Monitoring and controlling organisational performance at
the micro and macro levels [Arnold, Quelch, 1998];

2) Providing an appropriate basis for management decisions
[Lee et al., 2022];

3) Creating the possibility of diagnosing and troubleshooting
organisational disorders [Cameron, Green, 2019];

4) Controlling performance indicators, effectiveness, produc-
tivity, and profitability [Peridy, Abedini, 2008];

5) Establishing a basis for appropriate and effective sanc-
tions;

6) Establishing a viable option to achieve the organisation’s
strategic objectives;

7) Creating an appropriate space for performance improve-
ment at all levels of the organization [Tennant et al.,
2002];

8) Establishing appropriate organisational performance man-
agement structures [Piplai, 2001];

9) It is possible to compare the company with competitors,
identify strengths and weaknesses, and environmental op-
portunities and threats to help develop strategies tailored to
its environment and capabilities [Pavlinek, Zenka, 2010];

10) The review of past investments and the decision on new
investments are based on rankings and performance eval-
uations [Kotler et al., 2019].
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As can be seen from above statements, strategic planning
ensures growth and success in terms of various aspects of the
organisation, a comprehensive system, and proper functioning
[Cavusgil, Nevin, 1981].

Iran Khodro is one of the two giant automotive poles of the
Iranian automotive industry, with more than 50% of the car mar-
ket share in Iran. Realisation of percentage of market share in
Iran showed their success in the domestic market by more than
50%. Iran Khodro’s cooperation with several global mechanisms
has been traced to realise the strategy of selecting new builders.
Given this, the company has failed to reach the international
market [Rezaeinejad, 2021a; 2021b]. Only 2% of Iran Khodro’s
output has been exported; therefore, the successful presence of
the Iranian company in the global market has been considered
a strategic issue. In response, the main issue and the critical
question for the management of the agent and vice-export is the
translation of this current strategy in Iran Khodro Company. The
implementation of such a strategy requires the participation and
alignment of many organisational levels. Therefore, two Bal-
anced Scorecard perspectives and Hoshin Kanri were targeted
as the required tools.

1. Literature review

In recent years, various academics and marketers have found
that strategic planning is an effective tool to differentiate and gain
a competitive advantage in the market [Clarke, Flaherty, 2003].
These strategic programmes have remained in the market for
decades, maintaining their superior position through continuous
innovation [Mottaghi, 2019]. Thus, strategic plans have also paid
attention to both companies and customers [Humphrey, 2003]. A
strategic foresight programme is a tool for measuring an organi-
sation’s competitiveness, which since the formation of this con-
cept has been studied mainly through two approaches: financial
and non-financial measures [Malina, Selto, 2001]. The topic dis-
cussed in this field is whether strategic planning should be con-
sidered with the marketing or financial approache [Paul, 2019].
As we will see, most studies have been concerned with these two
views. There have also been attempts to combine these two views
into a comprehensive model using the Balanced Scorecard and
Hoshin Kanri models. By referring to each of these perspectives,
this study has attempted to present a model that combines the two
perspectives to create a more comprehensive approach to codify-
ing strategic planning [Fernandes et al., 2006].

The integration of the Balanced Scorecard and Hoshin Kanri
as a strategic management system is a new theory that has been
studied in recent years. It was first proposed by B.J. Witcher and
V.S. Chau in 2007. However, attempts have been made to use two
models simultaneously rather than as a single model.

As stated, the first example of integrating the two models was
presented in 2007 by Witcher and Chau, who gave a Balanced
Scorecard and Hoshin Kanri for the strategic management pro-
cess in the organization’s success in achieving its goals should be
integrated into an integrated model and complement each other.
As shown in Figure 1, the above figure indicates the Balanced
Scorecard and Hoshin Kanri as complementary capabilities. The
Balanced Scorecard is a long-term strategy. Hoshin Kanri has
been stated in the short term [Witcher, Chau, 2007].
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Another example of integrating two models came in the same
year, but with a different approach, from S. Serdar Asan and M.
Tanyas. In their view, the Balanced Scorecard is a function-ori-
ented and objective model, whereas Hoshin Kanri is process-ori-
ented. They believe that by presenting an integrated model of
strategy implementation, weaknesses in setting strategic objec-
tives and placing them in a specific framework can be overcome
and better synergy effects can be achieved. The proposed process
is shown in Figure 2.

Fig. 2. Integrated model presented by Serdar Asan & Tanyas

I Documentation

Preparation Building the Strategy Deployment Implementation
activities scorecard Map of strategies of plans

1L 1L
< . e

Source: presented by [ Serdar Asan, Tanyas, 2007].

K

This stage reviews the literature on strategic management and
the use of the Balanced Scorecard and Hoshin Kanri used in com-
panies and organisations.

1. ‘Lessons from implementing the Balanced Scorecard in a
small and medium-sized manufacturing organisation’were done
by [Fernandes et al., 2006].

The UK manufacturing sector is facing massive challenges
to survive in today’s global and volatile marketplace. Compa-
nies are adopting newer management systems to clarify and
translate their vision and strategy and translate them into ac-
tion to meet these challenges. The Balanced Scorecard (BSC)
is one such approach that is gaining considerable interest, es-
peciallyin small and medium-sized enterprises (SMEs). This
paper uses a case study of an SME to show how BSC can be
successfully implemented using a systematic and structured
methodology. This paper presents the experimental results
of the proposed deployment methodology and highlights the
experiences, successes, and lessons learned during the imple-
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mentation process. In conclusion, this research confirms the
validity and usefulness of the proposed methodology and of-
fers managerial insights and guidelines for similar implemen-
tations.

The project initiation phase is the most critical step in the
entire implementation process, as it defines the planning and
forcasting of the actions required to complete the implementation
process. Then, by defining the criteria and indicators, they are
examined in the four dimensions of the Balanced Scorecard and
are characterised by essential criteria. It builds a clear view of the
organisation’s movement towards its ultimate goal. It functions
to move it to employees at different levels, moving them towards
their ultimate goal.

2 .‘Balanced Scorecard implementation in Jordan: an initial
analysis’ was conducted by [Al Sawalqa et al., 2011].

This paper analyses the state of implementation of the
Balanced Scorecard (BSC) in Jordanian industrial compa-
nies. From an economic perspective, Jordan is an example of
an advanced developing country in the Middle East region.
The paper is a more comprehensive investigation into the di-
versity of performance measurement techniques developed in
the West in the Jordanian context. A quantitative survey of
168 companies provided insight into the implementation, dif-
fusion, and purpose of the BSC approach in medium and large
industrial companies. The results showed that 35.1% of the
companies surveyed used the BSC approach. The results also
indicated that approximately 30% of the respondents were
considering or implementing the BSC approach. The results
showed some inconsistency in the types and number of BSC
perspectives used. Companies implementing the BSC used
different perspectives in their BSC, focusing on the original
four perspectives suggested by the original authors of Kaplan
and Norton.

The Balanced Scorecard has spread across industrial sec-
tors and increased with the size of the organisation. The study
revealed that Jordanian industrial companies use a Balanced
Scorecard for various purposes, such as assessing organisational
performance, observing legal cases evaluating management per-
formance, and enhancing business process development [Xia,
Tang, 2011]. Other objectives include a better understanding of
cause-and-effect relationships, the relevance of organisational
strategy, the management of productivity, reward, performance,
and decision making.

3. “The Successes in Long-Term Implementation of Balanced
Scorecard: A Healthcare Organisation Study’ was conducted by
[Chang et al., 2010].

Measuring organisational success is an ongoing challenge
for both academics and practitioners. Although studies support
the widespread use of the Balanced Scorecard (BSC) in many
organisations, few reports have identified critical success fac-
tors that can maximise the benefits and overcome certain critical
predicaments faced at different stages of BSC implementation
in the long term. The purpose of this study is to reflect on the
successive phases in the evolution of BSC implementation for
the most prominent Presbyterian hospital system in Taiwan. We
discuss four phases of BSC implementation from 2001 to 2008
and examine the proposed phases and the activities carried out in
each phase. Four stages can be distinguished: (1) planning and
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design; (2) weighting and evaluating the strategic performance
measures; (3) aligning the strategic business units and strategic
support units; and (4) achieving long-term performance and cul-
tural change. Their study also elaborates on the experiences and
results of monitoring and managing organisational performance
towards a long-term dynamic realisation of an overall goal from
the perspective of health care executives ,while exploring mana-
gerial guidance for similar implementations. These findings can
be generalised for other organisations adopting or considering
adopting the BSC.

4. Implementation of Balanced Scorecard: example of the
Ministry of Youth and Sport of the Republic of Turkey by [Ek-
mekgei, 2014].

In this article, the Balanced Scorecard approach has emerged
as a selection method through multiple performance measures
that meets many of the challenges faced by public institutions.
The adoption of what are considered to be private sector manage-
ment styles and techniques is now becoming commonplace. The
Balanced Scorecard methodology enables institutions to measure
tangible and intangible assets. These measurements are made in
four dimensions: financial perspective, customer perspective, in-
ternal process perspective, and learning and growth perspective.
In modern management, sport must be controlled autonomous-
ly as developed countries. Turkey is one of the three countries
where sport is managed by the government. Sport is a state in-
stitution, but it is a widespread sector with profit and non-profit
organisations in Turkey. For this reason, the Balanced Scorecard
method is applied to the Ministry of Youth and Sports as a strate-
gic management tool in this study.

2. Methodology

Methods such as interviews, questionnaires, document re-
view, analysis, and objective observation are used to gather infor-
mation and evidence in research. However, the following meth-
ods will be used in this study: examination of books, articles, and
general references related to the field of Balanced Scorecard and
Hoshin Kanri, study and analysis of strategic planning document
of Iran Khodro Company, questionnaire, the statistical population
in this study consists of 15 persons of experts related to the case.

The executive model for research stages is divided into seven
phases, which are:

Phase 1: Defining the vision, mission, and values: the mission
and vision of the organisation is a document that distinguishes
an organisation from other similar organisations, defines values
and priorities, specific competitive capabilities and the scope of
the organisation’s activities in terms of product, customer and
market.

Phase 2: Identifying critical success factors and key per-
formance indicators: the critical success factors include an or-
ganisation’s resources, capabilities and characteristics in the
industry and are necessary for success in the marketplace. Key
performance indicators help organisations define and measure
the achievement of organisational goals. Once an organisation
has analysed its mission, all stakeholders are identified, and ob-
jectives are defined to measure the degree of access to these ob-
jectives. Then, the critical indicators of the tool’s performance
are provided.
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Phase 3: TheSWOT analysis and the determination of the
evaluation matrix of the internal factors and external factors and
dimensions of the competition and competitor’ analysis is an
effective tool to identify the environmental conditions and the
internal capabilities of the organisation. Understanding the sur-
rounding environment is the basis of this effective strategic man-
agement and marketing tool. The first step is to identify internal
factors and external factors. After identifying all the strengths
and weaknesses, threats, and opportunities, the internal factors
evaluation matrix (IFE) is formed from the external factors eval-
uation matrix (EFE). Next, the internal strengths and weakness-
es of the matrix are analysed, and the opportunities and threats
of the external factors are examined.

Phase 4: Defining the strategy and creating a quantitative de-
cision matrix: After identifying and scoring internal and external
factors in Phase 3, these factors are grouped in the matrix. Then,
using the matrix, the strategies are counted, and the priority of
implementation is determined.

Phase 5: Defining strategic objectives using the Hoshin Kan-
ri model: after completing the strategic objectives of the export
area, the strategic objectives qualitatevly define the outcome of
all the organisation’s activities and emphasise the long-term (20-
year horizon) based on the medium-term goals and the strategies
necessary to achieve these goals.

Phase 6: Defining the strategy map and creating a Balanced
Scorecard model: to build this model, the organisation’s strategy
must be translated into the dimensions and objectives of several
levels (according to the original model to four levels of financial,
customer, internal processes, and growth learning) and then, for
each of the objectives set in these levels, one or more standard
targets are defined to measure the achievement of the objectives.
The final step is to define number of plans and action steps to
meet the standards set for each indicator.

3. Findings and Discussion
3.1. Case Study: Iran Khodro

Iran Khodro (Persian: ls_log s204), branded as IKCO, is
an Iranian automobile manufacturer based in Tehran. Found-
ed in 1962 by the Khayami brothers, Iran National Company
(the first name of Iran Khodro Company) began its operations
by assembling L.P. or 321 buses with its parts supplied from
Germany. To meet Iranian society’s demand for automobile
suitable car, the company’s founders held talks with the Brit-
ish car manufacturer Talbot to obtain the production certif-
icate to assemble the Hunter Hileman without any localisa-
tion. The cooperation with the British manufacturer resulted
in various models of the Hunter Hileman or Paykan in 1967.
Paykan was assembled into various primary, deluxe, sports,
station wagon and pick-up models. In addition to Paykan,
Iran National also produced and assembled heavy vehicles
[Holweg et al., 2009].

Given the progress made in the production strategy of the
national vehicles, Iran Khodro took another long step in design-
ing and developing more sophisticated auto parts and technical
sets of subsystems [Esfahani, Pesaran, 2009]. The company has
achieved self-sufficiency due to its lack of trust in foreign sup-
pliers and its all-out efforts to achieve the necessary capacities
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to produce all models of national vehicles [Rezaeinejad, 2021a;
2021b].

Over the years, IKCO has developed its capabilities to be-
come the most influential industrial group in Iran engaged in
industrial activities and services in the automotive sector for
both passenger and commercial vehicles. Determined to become
a world-class car manufacturer, IKCO established its R&D,
engine development and testing centres, along with the latest
technology of production machinery, equipment, and facilities
in cooperation with leading European countries in the automo-
tive industry, including Germany and France [Klier, Rubenstein,
2010].

Since 2003, IKCO has exported passenger cars to more than
40 countries, mainly in the CIS, the Middle East, North Africa,
and Eastern Europe [Kuboniwa, 2009]. IKCO cars have been
sold in Belarus, Syria, Turkey, Iraq, Venezuela, Azerbaijan, etc.
The export of car parts and castings is one of IKCO’s main over-
seas activities. The developing of export is a strategic perspective
for IKCO, which is another sign of its movement towards inter-
nationalisation and its promotion as a regional company and even
an international company.

3.2. Iran Khodro SWOT matrix

After analysing the SWOT matrix, it is clear that the main
focus is on organisational processes, followed by the growth and
learning perspective. The principle is that these two aspects of the
organisation are designed to achieve strategic goals.

Table 1
Strengths and Weaknesses

Weaknesses (W) Strengths (S)

W1) Lack of allocation unit in ~ S1) Modern and advanced
the field of international affairs machinery and equipment

'W2) High logistics and S2) Establishment of the
distribution costs quality management system
W3) Lack of a coherent S3) Existence of personnel

mechanism in measuring
customer satisfaction and

with knowledge and belief in
system thinking

agencies S4) Government attention
W4) Long time to issue to export and credit for
documents production

W5) Weakness in the S5) Customer complaint
knowledge of managing management

agencies and lack of
appropriate training
programme for them

S6) Having appropriate and
efficient marketing capabilities

W6) Lack of staff in the 57) Brfing one of the top

markets and lack of foreign o e . .

aitfees ShS) Cu&tomer-orlented spirit of
t t

W7) Lack of comprehensive ¢S . .

and up-to-date documentation S9) Identification of customer

. . © tation:

W8) Weakness in effective e 1. s

monitoring of product S10) Having excellent

presentation in the markets iexpeirlence at international
eve

W9) Lack of standards for
most activities

‘W10) Unclear monitoring of
after-sales service performance

W11) Weakness in promotion
strategy in the market

W12) Lack of specialised
personnel
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Table 2
Opportunities and threats

Threats (T) Opportunities (O)

T1) Lack of promotion in
foreign markets

T2) Lack of updated product
T3) Inadequate government
support for exports compared to
competitors

T4) The presence of
competitors in the area of
economical vehicles such as
China and India

T5) Increasing speed of
competitors offering diverse
and quality products

T6) Low mental image of Iran
Khodro brand compared to
competitors

T7) Increasing the variety of
competitors’ products

T8) Risk of bankruptcy
T9) Absence of Iran in trade
and economic associations

T10) Macroeconomic indicators
such as inflation and exchange
rate stability

T11) Lack of flexibility in the
production line

T12) Comprehensive sanctions
T13) Lack of transport
infrastructure and banking
communication

T14) Quality and options

T15) Lack of an information
structure in customer affairs

O1) Consumer dissatisfaction
with the quality of Chinese
products

02) Exploitation of common
political and religious issues
03) Ability to use financial
resources and export credit
sales

04) Cheap price of spare
parts

05) Sales growth in global
markets

06) Demand for small and
economical cars

07) Government attention to
exports

08) Transformation of a car
from an investement vehicle
to a luxury vehicle

09) Demand for economy
cars in high risk areas

010) Active and experienced
workforce

3.3. Definition of the strategy and creation
of a Quantitative Strategic Planning matrix

Table 3
The internal and external matrix

Conservative strategy

Aggressive strategy

\ Competitive strategy

Defensive strategy

According to the Quantitative Strategic Planning matrix, the

IFE=2/63
EFE=2/57

author has prepared some strategies.

1) innovation strategy in the process of export marketing

and sales research;

2) information, organizational, and human capital manage-

ment strategy,

3) market share maintenance and expansion plan;

4) export process operations excellence strategy (interna-

tional affairs, logistics, finance and commerce);,
5) external database management strategy;
6) brand development strategy;
7) agency management strategy and agency satisfaction;
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8) productivity strategy;

9) growth and profitability strategy;

10) export customer satisfaction strategy.

According to the Quantitative Strategic Planning matrix, we
have prioritised strategies using expert opinion in Table 4.

Table 4
Quantitative Strategic Planning matrix

Strategies

Strategy 4 = Export process operations excellence

66/6 strategy (international affairs, logistics, finance and
commerce)

62/5 Strategy 1 = Innovation strategy in the process of
export marketing and sales research

38/5 Strategy 5 = External database management strategy

35/5 Strategy 7 = Agency management strategy and
agency satisfaction

3/5 Strategy 2 = Information, organisational, human
capital management strategy

51/4 Strategy 3 = Strategy to maintain and grow market
share

01/4 Strategy 10 = Export customer satisfaction strategy

91/3 Strategy 6 = Brand development strategy

44/3 Strategy 9 = Growth and profitability strategy

32/3 Strategy 8 = Productivity strategy

3.4. Defining strategic goals by the Hoshin Kanri model
After analysing the SWOT analysis and studying the mis-
sion and vision of the organisation, the strategic objectives of the
company were prepared according to Hoshin Kanri objectives as
follows:
1. Employing experts in the field of export.
2.  Institutionalising individual and organisational export
knowledge.
3. Using modelling of top organisations.
4.  Fostering export culture in the organization.
5. Optimising the export organisation structure.
6.  Development of export customer database.
7.  Development of customer communication systems and
agency network.
8. Information systems development and integration.
9.  Improving the knowledge and skills of export personnel.
10. Deepening and expanding market studies.
11. Improving the market research mechanism.
12.  Demand management of export customers.
13. Developing new marketing methods.
14. Quantitative and qualitative improvement of participa-
tion in international exhibitions.
15. Developing interaction with agents and customers.
16. Brand development.
17.  Simplifying the logistics process and product distribu-
tion.
18. Simplifying document issuing processes.
19. Enhancing the capabilities of the dealer network.
20. Expanding dealer network.
21. Developing network monitoring and evaluation.
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22. Agent business development.

23. Developing agency standardization.

24. Product export development.

25. Development of new marketing and sales methods.

3.5. Preparation of a balanced scorecard
and definition of the strategic plan

In the end, the integrated model of the Balanced Scorecard
and Hoshin Kanri provided for Iran Khodro’s export division in
Tables 5—-8. Tables 5-8 prepare a Balanced Scorecard model for
Iran Khodro in four aspects.
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4, Conclusions and proposals

In the strategic planning of Iran Khodro’s export division,
attention has been paid to the cause-and-effect relationships and
the Balanced Scorecard. Based on the objectives derived from
the strategy, indicators and measurement criteria have been de-
fined based on the Hoshin Kanri, considering that Iran Khodro
Company operates as one of the two major car manufacturing
hubs in the country with more than 50% share of the passenger
car market in Iran. Therefore, based on the Hoshin Kanri model
and the Balanced Scorecard model, it was examined whether the
Balanced Scorecard framework could be designed to meet the
needs for effective translation, implementation, and alignment of

Table 5
The Balanced Scorecard model from a customer perspective

Target | Measurement Related measures Strategic objectives
value unit

Percent Customer satisfaction with product price Economic price
85  Percent Customer satisfaction with after-sales service . .
. . . . Competitive after-sales service
75  Percent Agent satisfaction with after-sales service
75  Percent Agent satisfaction with sales services Competitive sales service
90  Percent Agent satisfaction with product quality . .
. . . . Modelling of top organisations
90  Percent Customer satisfaction with product quality
85  Percent Agent satisfaction with product comformity with the order Product conformity with the order
85  Percent Agent and customer satisfaction with timely delivery Timely delivery
60  Percent Agent satisfaction with product prices Information systems integration
35  Percent Market share of Iran Khodro products in export markets Maintaining and growing of market share
73 Percent Satisfaction of export sales network agents Export customer satisfaction
35  Percent Iran Khodro brand awareness Well-known brand
73  Percent Satisfaction of export sales network agents Deyeloping and updatingisysicm
documentation standards
35  Percent Customer satisfaction with the free service portfolio Complementary service portfolio
75  Percent Agent satisfaction with the economic situation of the sales agents’ business Economisation of representative units

Table 6
The Balanced Scorecard model in financial-aspect

Target value Related measures Strategic goals

2000 Device Number of CBUs issued
2700 Device Number of CKDs issued
50 Percent Export rates to production
Increase exports of current

9 Number Number of CBU markets products
500 Thousand dollar Export value of production equipment and technical and

engineering services
153 486 Thousand dollars Exported CKD value

65 Percent
158 486

The ratio of the number of new products exported to total exports
Export new products

Thousand dollars Export value of new products

30 Percent The ratio of sales to investment Information systems integration
5 Percent Per capita advertising cost per car in the target market Increase marketing cost

110 000 Thousand dollars The amount of savings in marketing costs efficiency / Sales

150 000 Thousand dollars The amount of logistics costs saved per year Reduce logistics and

35 Percent The ratio of absorbed export credits to export value distribution costs
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Table 7
The Balanced Scorecard model in growth & learning-aspect

Target Measurement

Institutionalisation of individual and

Number Number of registered sciences organisational export knowledge
34 Number Number of databases Development of customer database /product /
34 Number Number of records and database fields market
" - : Improving the knowledge and professional
45 Hour Specialised export training per capita per year skills of export staff
5 Number Number of Modelling activities carried out and reported Modelling of top organisations
(organizations, exhibitions, seminars, research, etc.)
80 Percent Implementation of export culture promotion in the
organisation . . o
. Fostering an export culture in the organisation
Number of methods used to promote export culture in the
8 Number L
organisation
The degree of alignment of the organisational structure with 6 o g "
75 Percent export strategies Optimisation of the export organisational
60 Percent The degree of integration of information systems . . .
. . Integration of information systems
15 Number Number of new information systems
q 2 ] < Development of customer communication
Percentage of implementation of customer relationship and
75 Percent agency system systems, dealer networks and overseas
gency sy production sites
11 Number Number of documents created Developing and updating system
11 Number Number of documents updated documentation standards

Percent

Table 8

The Balanced Scorecard model in internal processes-aspect

Target value Related measures Strategic goals

Percentage of coverage of market studies with standard

criteria
25 Number Number of market research reports npEaSlancis D M el
25 Number Number of markets studied
2 3 2 Portfolio management maintaining and
20 Number Export market portfolio implementation rate influencing target markets
8 Number I(;Iurlnbelr1 of complementary services provided per o .
SRS Top organisation modelling
8 Number Number of complimentary services provided by agencies
] Developing new marketing and sales
4 Number Number of sales promotion methods promotion methods
4 Number Number of advertising methods per market
Number of visits to trade fairs as a percentage of total Increasing promotional methods
5 Number o
number of visits per year
8 Number Number of delegations received and sent Encouraging interaction with agents,
customers and domestic and foreign
6 Number Number of conferences per year institutions
3 Number Number of brand development programmes Creating a well-known brand
35 Percent Reduction of CBU container shipping costs o .
. o Agility of supply and preparation processes
3 Day Average time of logistics process to export products
Ratio of documents required for duty drawback to
55 Percent d deli d » . .
ocuments delivere Agility of financial and business processes
2 Day Average time to issue documents
75 Percent Percentage of needs met by export customers Il 0 H0 SURIFED (e ST
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Table 8 (ending)

Target value Related measures Strategic goals

Percentage of product location added to products -

Optimising the business structure of
foreign production sites

Systematisation of monitoring systems of
foreign production sites

Development of standardisation and

Acceptable score obtained by representatives in evaluations Capacity of agencies

Expansion of the network of agencies

Development of network monitoring and

et production sites
7 Number Number of markets with a production site
18 Number Number of monitoring systems
18 Scores Score of representatives in each market
14 Scores
7 Number Number of agencies
4 Number The number of representatives evaluated

macro-strategies and strategic issues at different levels of the
organisation, so that each level can understand its role and po-
sition in the realisation of strategic issues and gain more value
from the use of this tool.

Evaluation of Iran Khodro’s strategic plan using key com-
ponents of the Balanced Scorecard:

A. Financial aspect

1. Increasing the current products exported

‘Increase in exports of current products’ is calculated using
three key indicators: ‘number of vehicle parts exported,” ‘val-
ue of spare parts exported,” ‘export value of production equip-
ment and engineering and licensing services,’ to the number of
CBU export markets. The situation indicates a weakness and
the need to work on improving this area. Therefore, the au-
thor suggested that Iran Khodro Company strengthen sales by
holding monthly planning meetings with all relevant units, im-
plementing the export reporting system, consolidating existing
distributed systems, and concluding and renewing contracts
with customers and contractors. It is important to act with the
necessary capacity and flexibility and to continue to increase
capacity through the programme. Furthermore, should a group
undertake the sales and installation of production facilities in a
simultaneous manner, the average installation time of projects
will be reduced, thereby facilitating the expeditious realisation
of support revenues.

2. Exporting new products

The calculated value for the export of new products through
the two key indicators, number of new product sites and num-
ber of markets studied for the construction of the production
line, is in close proximity to the set goal and exibits minimal
discrepancy from the set goal. In accordance with the devised
plan, the calculated actual values are evaluated in relation to
the set goals. The defined indicators are deemed sufficient and
appropriate for evaluating the company’s financial perfor-
mance.

B. Customer aspect

1. Export customer satisfaction

The export customer satisfaction indicator is comprised of
two key metrics: the number of markets in which the end-cus-
tomer survey was conducted and the number of markets in
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evaluation

which the representative survey was conducted. According
to the pre-established goals, these metrics indicate areas of
weakness and a need to implement strategies to enhance this
aspect of the process. Therefore, the researcher recommended
that Iran Khodro Company a more comprehebsive approach
to the planning of surveys and evaluations to be conducted in
designated markets. For this goal, the company may consider
conducting surveys in other potential markets, includinf Syria,
Venezuela, Iraq.

2. Product compliance with the order

The critical indicator of product compliance with the order,
namely the export fulfillment rate, serves to highlight the ne-
cessity for improvement in this particular area. It was therefore
recommended by the researcher that Iran Khodro Company
implement more rigorous performance monitoring and com-
parison with the plan, submit reports to the production, supply,
and logistics headquarters, and accurately reflect customer or-
ders to Iran Khodro planning. Furthermore, it was suggested
that weekly meetings be held with relevant units, and that or-
ders be packaged on time.

According to the resulting planning in each metric, it is
possible to calculate the actual values and compare them with
the set goals. The defined indicators to evaluate customer per-
formance are efficient and effective.

C. Internal processes aspect

1. Improving and expanding market studies

Improving and expanding market studies through four key
indicators: market study standardisation, improving export
market prioritisation methods, improving survey methods and
identifying appropriate sources for purchasing information ac-
cording to the set goals. The result of efforts in this field is pre-
sented. It is therefore recommended that Iran Khodro Compa-
ny implement a comprehensive plan to address the shortage of
human resources, which is likely to become increasingly acute
in the context of the planned expansion in activities in the field
of advertising and international affairs. In order to prioritise
markets and select several models, it is necessary to:

2. Implement effective control and penetration manage-
ment strategies within target markets

The management of protection and influence in target
markets is indicated by five key factors, which also demon-
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strate the relative weakness of some sectors and the necessity
for efforts to improve these sectors. It was thus recommended
that Iran Khodro Company appoint a resident representative
of Iran Khodro in the Iraqi market and a representative in
the African markets. Furthermore, the implementation sales
development plans in four markets, namely Iraqi, Azerbaija-
nian, Syrian and Egyptian was advised, as was the expansion
into five markets in Ukraine, Russia, Belarus, Nigeria, and
Algeria. Finally, the pursuit of an increase in the warranty
ceiling for export vehicles was also recommended. In order to
facilitate the preparation of a business plan and its approval
by the board, the company will pursue the adoption of the
Euro 4 standard for all export products by engineering, mar-
keting and presenting prototype vehicles in African markets.
Furthermore, the company will market and offer a model car
in markets in Asia and Europe. In addition, the company will
participate in car exhibitions in Africa and Latin America,
Asia, and Europe.

3. Develop innovative marketing techniques and sales pro-
motions

The attainment of the set goals demonstrates a notable de-
ficiency, threby underscoring the necessity for improvement.
Therefore, the researcher proposed that Iran Khodro Compa-
ny undertake the compltion and implementation of the seven
markets in Syria, Iraq, Venezuela, Algeria, Azerbaijan, Egypt,
and Sudan.

4. Provide quantitative and qualitative development of ad-
vertising mechanisms

The number of markets for which export advertising infor-
mation has been provided shows the effectiveness of the pro-
grammes in this area. Therefore, the researcher said that Iran
Khodro Company should improve its advertising and provide
more useful tools in eleven countries (Egypt, Nigeria, Algeria,
Iraq, Syria, Ukraine, Belarus, Azerbaijan, Sudan, Senegal, and
Venezuela) .

5. Promote interaction with representatives and customers
and institutions

The objective is to enhance the interaction with repre-
sentatives, customers and domestic and foreign institutions.
This will be achieved by pursuing the creation of an export
website, which is a key indicator of success in this sector.
The efficiency and effectiveness of the programmes in this
sector are demonstrated by the attainment of the set goals.
It was therefore recommended by the researcher that Iran
Khodro Company persevere in its efforts to establish an ex-
port website, with the preparation of web pages in languag-
es other than English representing a key component of this
strategy.

6. Introduce brand promotion in global markets

The term ‘brand promotion in global markets’ is defined
by three key indicators, the performance of which indicates a
slight weakness in relation to the set goals. This area therefore
requires improvement. In light of these considerations, the re-
searcher proposed that Iran Khodro Company delineate and as-
semble an advertising campaign in six Asian and three African
markets, while concurrently identifying potential avenues for
expansion in regions such as Syria, where prevailing political
circumstances present a challenge.
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7. Make agencies more standardised and capable

The researcher recommended that Iran Khodro Company
should create a standard for overseas agencies, develop software
software for active markets, and create training packages for
agencies.

8. Expand the network of agencies

The expansion of the network of agencies can be gauged
by the key indicator of the number of selected regional agen-
cies. This indicator demonstrates the effectiveness of the pro-
grammes in this sector in achieving the set goal. In light of the
aforementioned considerations, the researcher proposed that
Iran Khodro Company delineate and operationalise a network
development plan in the Syrian and Iraqi markets. This entailed
formulating a plan to visit the markets,applicants and agencies,
with the objective of selecting five regional agencies in Syria
and two agencies in Iraq.

9. Monitor and evaluate networks

The researcher proposed that Iran Khodro Company devise
a checklist to assess the standardisation of agencies and oversee
and monitor agencies’ standards. The calculation of actual values
and comparison with set goals is made possible by the resulting
planning in each metric. The defined indicators for evaluating
customer performance are sufficiently efficient and evaluative.

D. Consider learning and growth aspects

1. Develop customer, product and market database

The development of a customer, product and market data-
base is contingent upon the creation of a comprehensive export
database. This indicator demonstrates the current deficiencies
in this sector and underscores the necessity for more rigorous
implementation of programmes and criteria. Consequently, the
researcher proposed that the Iran Khodro Company assume a
coordinating and monitoring role in the field of database design
across various stages, facilitating the exchange of information
regarding the export unit’s requirements.

2. Develop and update system documentation standards

The development and updating of system documentation
standards, as indicated by the critical factor (number of doc-
uments finalised, reviewed and compiled), in accordance with
the established goals, demonstrates a relatively high level of
effectiveness and efficiency of programmes in this area. It is
therefore recommended that the Iran Khodro Company main-
tain and reinforce the number of finalised, revised, and com-
piled documents. In order to achieve this objective, it is essen-
tial to give due consideration to the review of the executive
method of commercial services.

As can be observed, an analysis of the results obtained in
each of the measures indicates that, at least in the short term,
some indicators should be adjusted or a suitable mechanism
should be designed to respond to and calculate them.

Finally, considering the consensus on these indicators, the
potential for calculating actual values and comparing them with
the established goals for the two indicators, and the aforemen-
tioned explanation, it can be concluded that these indicators,
in terms of learning and growth, represent a valuable tool for
evaluation and performance assessment in the strategic plan-
ning domain of Iran Khodro Company.
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of South Africa in improving effectiveness
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Abstract

The Auditor General of South Africa (AGSA), a statutory body that evaluates public sector information systems, is the main corporate governance instrument in
the study. The different methods of corporate governance are explained in this article. The article examines the barriers to improving public sector information
systems. Our analysis will focus on the efficiency of information systems in the public sector, closely linked to South Africa’s National Development Plan 2030
and the Medium Term Strategic Framework, critical measures to achieve success. The study uses Atlas.ti 7 for qualitative textual analysis. This software analyses
textual data from the 2017-2021 AGSA reports.

This thematic study highlights the micro and macro challenges faced by South Africa’s public sector governance institutions. The problems stem from deficiencies
in the information system, changes in the leadership, and a lack of transparency and access to information. We also face smaller issues such as a lack of executive
accountability for their decisions, inadequate technology skills, ineffective project management, no disaster recovery procedures, declining IT governance and
delays in filling key IT positions.

The study suggests promoting a transformative mindset to raise awareness of the critical role of information technology in public sector management. It also
highlights the need to identify South African corporate governance practices that hinder information systems. The paper aims to improve the corporate governance
framework for information systems in order to maximise the efficiency of the public sector.

Keywords: information systems (IS), public sector governance, audit reports, corporate governance, South Africa, strategic decisions, risk management, auditor
general of South Africa (AGSA), economic impact.

For citation:
Latchu A., Singh S. (2024). Management decision making in public administration information systems in South Africa: The role of the Auditor General of South
Africa in improving effectiveness. Strategic Decisions and Risk Management, 15(2): 164-175. DOL: 10.17747/2618-947X-2024-2-164-175.

[TprHATME yrpaBiEeHYEeCKX PEeLLeHI

B MHDOPMALMOHHbBIX CUCTEMAaX rOCYAAPCTBEHHOIO
yrnpasnerus B KOxHom Adgpuke:

DONb [ eHepanbHOro ayamropa KoxHon AQprkn

B MOBbLILLEHNN 9PPEKTUBHOCTY

9. Jlauy!
L. Cunrx!
! FOsxu0-Adpuranckuii yausepcutet UNISA (Ilpetopust, FOsxuast Adprka)

AHHOTaLuMs

I'enepanbHsblit ayautop KOkHO#H AdpHKH — CTPyKTypa, KOTOpasi OLEHHBACT MH(OPMALIMOHHBIC CHCTEMBbI B TOCYAAPCTBEHHOM CEKTOPE H SIBISCTCS OCHOBHBIM
MHCTPYMEHTOM KOPIIOPaTUBHOTO YHPABJICHHS, PACCMATPHUBACMBIM B HCCIICIOBAHHU. B cTaThe 0OBSCHSIOTCS Pa3IHYHbIC METOBI KOPIIOPATHBHOTO YIPABICHHS;
HCCIIEIYIOTCS. OCHOBHBIC Gapbephl Ha ITyTH COBEPIICHCTBOBAHHS HH()OPMAIIMOHHBIX CUCTEM B TOCYJapCTBCHHOM CEKTOpE, TECHO CBS3aHHOM ¢ HalmoHanbHbIM
miaHoM paszutus FOxHoit Adpuxu 10 2030 roa u cpeiHECPOYHON CTPATErHUECKOM MPOrpaMMOii, KOTOPBIE BaXKHBI JUIS TOCTHKEHHUS ycnexa. B uccnenoBanum
ucnosb3yercs Atlas.ti 7 s Ka4eCTBEHHOTO TEKCTOBOTO aHaIN3a. JTO MPOrpaMMHOE 00SCIICYeHHE aHAIN3UPYET TEKCTOBBIE TAaHHBIC U3 OTYETOB [ eHepanibHOro
ayautopa HOxuoi Adpuku 3a 2017-2021 romsl. B cratbe ocBemaTcss MUKPO- U MAKpOIIPOOIEMbI, ¢ KOTOPHIM CTAIIKUBAIOTCS YUPEKICHHUS YIIPABICHUS TOCY-
napcTBeHHbIM cekTopoM FOskHO# Adpukn. [TpobieMbl BOSHUKAIOT W3-3a HEAOCTATKOB HH(OPMAIIMOHHOI CHCTEMbI, CMCHBI PYKOBOJCTBA, a TAK)KE OTCYTCTBHUS
MPO3PAYHOCTH U A0CTyna K uHpopmarmu. KpoMe Toro, ectb MeHee cepbe3HbIe MPOOIEMBI, TaKHE KaK OTCYTCTBHC OTBETCTBEHHOCTH PYKOBOJIHTENCIT 3a CBOM
PpCIICHNUS, HECOOTBETCTBYIOIINE TEXHOIOTHYECKUE HABBIKU, HEI(D(PEKTHBHOE YHPABICHHE MPOCKTAMH, OTCYTCTBUE PEIIAMEHTA aBapHiIHOTO BOCCTAHOBIICHHS,
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TTpUHATIE YNPABIIEHYECKYX PEleHINA B MHIDOPMALMOHHBIX CUCTEMAX rOCYAAPCTBEHHONO Yripasnetua 8 I0xHoA Adpuke: pons reHepanshoro ayanTopa HOxHol AQDpUkI B NOBBILEHN SAEKTYBHOCTI
EEASS S S0 i e s B
YXYALICHHE KOPIIOPATUBHOTO YIPABICHUS B 0011acTH MH(OPMAIIMOHHBIX TEXHOJIOTHI W HECBOCBPEMEHHOE 3aMelleHne KimoueBbix UT-nomkHocTeil. B uccrne-
JIOBAaHUHM MPEUIaraeTcs MPOIBUraTh HOBATOPCKOE MBIIUICHUE JUIS TTOBBIIICHUS OCBEIOMIICHHOCTH O PEIIAIONIeH poi HHPOPMAIIMOHHBIX TEXHOJIOTHIl B yIIpaB-
JICHUH TOCYAPCTBEHHBIM CEKTOPOM. Takke Moa4epKUBaeTCss HEOOXOAMMOCTD BBISBICHHS MPAKTUKH KOPIOPAaTUBHOTO yrpasineHus B IOxHoU Adpuke, KoTopas
MIPESATCTBYET Pa3BUTUIO MHPOPMALMOHHBIX cucTeM. OCHOBHAS LIEJTb — 3TO YIIYYIICHHE CTPYKTYPBI KOPIIOPATUBHOTO YIIPABICHUS HHPOPMAIMOHHBIMU CHCTEMa-
MH C LEJbI0 MaKCUMH3AIMHU 3P (HEKTUBHOCTH TOCYIapPCTBEHHOTO CEKTOPA.
KirroueBbie cj10Ba: nHOOPMAIMOHHBIC CUCTEMBI, YIIPABICHHE TOCYAapPCTBEHHBIM CEKTOPOM, ayTUTOPCKUE OTYETHI, KOpIIOpaTHBHOE yrpasinenue, I0xuas Appu-
Ka, CTPAaTernueCcKre PELICHHUs, yIpaBIeHHe pruckaMu, [ eHepanbhblii ayautop KOxuON AQpHKH, SKOHOMUYECKOE BIHSHHE.

AAS ULUTUPOBAHMS:
Jlaay 3., Cunrx 111. (2024). [IpunsaTre ynpaBIeHIeCKHUX PelIeHHi B HH)OPMAIHOHHBIX CHCTEMaX TOCyAapCTBEHHOTO ynpasineHus B FOxmnoit Adpuxe: pons [ene-
panpHoro aynutopa FOxnoit Adpuxu B nossimenun dddexruBnoctu. Cmpameauyeckue peutenus u puck-mweneodxcmenm, 15 (2): 164 -175. DOI: 10.17747/2618-

947X-2024-2-164-175.
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Introduction

The concept of ‘governance’, derived from the Latin word
‘gubernare’, meaning ‘to rule’ or ‘to steer’, is particularly
relevant in the field of corporate governance, which is concerned
with the management and oversight of corporations [Singh,
Singla, 2022]. Corporate governance has evolved due to the
need for accountability after business failures and the adoption
of rules by organisations such as the OECD [Otman, 2022].
Corporate governance techniques address issues such as
internal controls, board operations, disclosure, transparency, and
stakeholder trust [Kiranmai, Mishra, 2022]. This development is
a global phenomenon, affecting countries at different economic
stages [Gutterman, 2023]. Corporate governance establishes a
relationship between shareholders (principals) and management
(agents) in which managers are tasked with achieving the
organisation’s objectives. Conflicts arise due to divergent
interests between principals and agents, and governance systems
are needed to manage these issues [Lazarides, Drimpetas, 2008;
Lazarides et al., 2008; Papazafeiropoulou, Spanaki, 2016].
Research shows that high quality corporate governance reduces
conflicts between directors and management, who often have
superior information, leading to discrepancies in information
management [Lazarides, Drimpetas, 2008; Salim et al., 2022].

[Kay, Silberston, 1995] describes traditional corporate
governance as the accountability of managers to shareholders,

Online www.jsdrm.ru

a complex concept influenced by a number of factors. [Wild,
1994] emphasises the role of audit committees in enhancing
accountability. In both governmental and organisational contexts,
information systems (IS) are critical for efficiently managing the
collection, processing, and distribution of information, thereby
avoiding data saturation [Zvyagin, 2022]. [Gaines et al., 2012]
notes the evolution of IS from a support role to a strategic
partner, and [Almazéan et al., 2017] discusses the impact of IS
on organisational performance, both highlighting the role of
IS in gaining competitive advantage and improving outcomes.
Effective corporate governance ensures that IS provides
essential information to controlling shareholders, or citizens
in public institutions [Mehta, Chandani, 2020]. High quality
information frameworks are crucial for improving decision
making in governance [Agua, Correia, 2021]. Transparent and
reliable financial information is essential for governance and the
protection of shareholder interests, especially in public companies
where citizens are stakeholders. Timely and accurate information
prevents data misuse and breaches [Bushman, Smith, 2003;
Lazarides, Drimpetas, 2008; Fung, 2014; Chen et al., 2019].

In the area of overseeing individuals and their representative
groups, a comprehensive framework of established norms, rules,
legal statutes, and regulatory measures ensures the achievement
of corporate governance [Lazarides, Drimpetas, 2008;
Lazarides et al., 2008]. Although the implementation of robust

165



Crpaternyeckne peweHna 1 pUcK-MeHEeIKMEHT

/ Strategic Decisions and Risk Management

IR RANBLEIE, 2024, 15(2): 91-204

Management decision making in public administration information systems in South Africa: The role of the Auditor General of South Africa in improving effectiveness
I'IpMHﬂTMiémpaBﬂeHwecmx DeLEHNiA B IH(DOPMALMOHHBIX CvCTEMAX Qcyuggc;g&é%%%npameum 8 fOxHOI Adppuke: ponb reHepanbHoro ayauTopa fOxHoii Addpuky B NoBbILEHUM 3DEKTUBHOCT

BIEAHRTHERRAGNEEAR | MIFRFUHKERSH

corporate governance frameworks is costly, it significantly
enhances organisational functionality and performance by
ensuring efficient operation, stability and minimised principal-
agent conflicts in information systems (IS) [Lazarides,
Drimpetas, 2008; Ali, Green, 2012; Papazafeiropoulou, Spanaki,
2016]. Effective information systems (IS) performance is
defined by attributes such as regulation, interaction, information
distribution, adaptability, data retention, and cybersecurity
[Lazarides, Drimpetas, 2008; Chen et al., 2019]. Issues such as IT
downsizing, IT budget cuts, and misinformation can undermine
corporate governance [Ali, Green, 2012].

Effective IT governance, which includes top management
participation, regulatory compliance, and efficient communication
systems, is crucial for organisational success and preventing
project failures [Ali, Green, 2012; Asgarkhani et al., 2017]. A
well-designed IT governance framework is essential for achieving
long-term viability, aligning the strategic interests of executive
management with those of shareholders through established
structures and mechanisms [Achim, Borlea, 2014; Jarboui et al.,
2014; Locke, Duppati, 2014]. Corporate governance, shaped by
organisations such as the Institute of Directors in South Africa
(IODSA), provides the guidance and control necessary to
ensure that organisations achieve their set goals and objectives
[Gstraunthaler, 2010].

The performance of public sector organisations depends
on their adherence to strategic and national objectives under
government supervision. Theimplementation of strategic
management is crucial for improving the efficiency of the public
sector and achieving good governance [Locke, Duppati, 2014;
Vasyunina et al., 2022]. Effective corporate governance systems,
characterised by fairness, transparency, and value-enhancing
activities, contribute to the optimal allocation of resources and
improved business performance. These systems are critical to the
success of public sector enterprises [Mohamad, Muhamad Sori,
2011; Locke, Duppati, 2014; Yapa, 2014; Ali Asghar et al., 2021].

A robust corporate governance framework can deter fraud
and abuse of authority while enhancing public confidence in the
management of economic resources [Matei, Drumasu, 2014].
[Alnaser et al., 2014] asserts that effective corporate governance
in public companies increases investor confidence and positively
affects market performance. This concern is particularly important
in developing countries, where fraud and abuse of authority
tend to be more widespread [Ponduri et al., 2014]. To enhance
accountability in the public sector, corporate governance practices
have been adapted to better manage and steer organisations in
line with government objectives [Papazafeiropoulou, Spanaki,
2016]. Corporate governance emerged in response to widespread
embezzlement and financial misconduct in developed economies
such as the US and the UK [Ali, Green, 2012; Matei, Drumasu,
2015]. This need for governance has become a global concern,
affecting all stages of the economy [Gutterman, 2023]. Notable
incidents such as the Watergate scandal in the US in the 1970s,
involving the illegal use of funds for political purposes, and
abrupt corporate failures in the UK in the 1980s and 1990s,
highlighted the need for a clearer distinction between shareholder
and managerial powers [Matei, Drumasu, 2015]. The creation
of the Cadbury, Greenbury, Hampel, and Combined Codes
in the UK was a response to the separation of ownership and
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control in organisations, and these codes have played a crucial
role in shaping corporate governance standards both at home
and abroad [Walsh, Seward, 1990; MacNeil, Esser, 2022].
Corporate governance encompasses elements such as principal-
agent interactions, performance and accountability, regulatory
frameworks, and external audits. It sets out a structure of rules,
customs and processes that shape how a company is organised
and what it aims to achieve [Elamer et al., 2022].

Information systems (IS) facilitate the integration of
accounting, finance, human resources, supply chain management,
and production, improving data consolidation and the sharing of
critical information [Lee, Whang, 2000; Bernstein, Haas, 2008;
Carr, 2016; Chen et al., 2019; Fakhimuddin et al., 2021]. Studies
show that IS integration with corporate governance improves
information handling and overall performance [Ravichandran
et al., 2005; Gorla et al., 2010; Lipaj, Davidaviciené, 2013;
Almazan et al., 2017; Chen et al., 2019]. Effective IS planning
and senior management support are critical to improving
business performance [Raghunathan, King, 1988; Ragu-Nathan
et al., 2004].

Assesstments of public sector effectiveness in IS and
corporate governance reveal a complex relationship between
governance and performance [Coles et al., 2001; Larcker et al.,
2007]. Appropriate governance frameworks, including competent
audit committees and internal audit, are essential [Dzomira, 2020;
Oprea et al., 2023]. Effective IT governance is also critical to
public sector performance, addressing challenges and improving
governance standards [Ako-Nai, Singh, 2019; Chigudu, 2020;
Cuadrado-Ballesteros, 2020].

Information processing theories suggest that effective IS
should integrate business processes, provide comprehensive
and accurate information, and facilitate timely decision making,
directly impacting organisational operations [Habba et al., 2017;
Pereira, Sa, 2017; Ricciardi et al., 2018; Amin, 2019; Chen et al.,
2019; Quan, 2019; Stoilov, 2019; Susanto, Bong, 2019; Faticieva,
2020]. Effective IS reduces the cost of decision making and
improves the quality and timeliness of information [Chen et al.,
2019]. In the public sector, political decisions and conflicts can
affect management priorities, often leading to poor governance
[Chen et al., 2019].

In South Africa, corporate governance often fails to meet
the needs of the public, resulting in numerous investigations
and leadership changes [Masegare, Ngoepe, 2018]. Effective
governance should involve a multifaceted approach that includes
legal, political, and social dialogue, continuous evaluation, and
stakeholder engagement, as highlighted in the King Code and
Batho Pele guidelines [Masegare, Ngoepe, 2018]. Risk-based
systems of an audit mechanism can increase the effectiveness of
public administration sector entities in addressing sustainability
and strategic challenges more robustly [Masegare, Ngoepe,
2018].

In South Africa, the public administration and state-owned
entities operate under specific corporate governance systems and
frameworks to ensure fairness and impartiality in the discharge
of their responsibilities. Despite the challenges it faces, the public
sector plays an important role. It contributes around 10% of
global output and is an important economic consideration [Daiser
et al., 2017]. To address transparency issues and improve public
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sector governance, the South African government has introduced
several measures. These measures aim to improve accountability,
operational efficiency, and the alignment of public organisations
with national objectives:

1.CGICT Framework: South Africa’s Department of Public
Service and Administration (DPSA) has developed the CGICT
Framework, which provides guidelines for ICT governance
in government organisations. This framework aims to align
corporate ICT governance practices across state bodies and public
enterprises and supports the auditing activities of the Auditor
General of South Africa (AGSA) [Public service corporate..,
2012; Mawson, 2017].

2. Public Finance Management Act (PFMA): The PFMA
is critical to updating financial management practices and
ensuring transparency, accountability and collaboration in the
budgeting process in South Africa. It sets out criteria for financial
management at national and provincial levels to improve financial
accountability and openness [Madue, 2007; Siswana, 2007].

3.King IV Code: This code governs corporate governance
in South Africa, emphasising sustainability, corporate social
responsibility, and detailed reporting. Influenced by African
values such as Ubuntu, it adapts to changing socio-economic
and political conditions to promote connectivity and humanity
[Gstraunthaler, 2010; Dube, 2016].

4. ISO 38500 Standard: ISO 38500 outlines key principles
to guide the wise and effective use of information technology in
organisational contexts. This standard provides as a framework
for corporate governance of IT, ensuring that IT supports
and enhances the overall business objectives and strategy.
It is essential for IT governance in the South African public
sector, providing a framework for assessing IT governance and
suggesting improvements for inter-organisational IT systems
[Campbell et al., 2011; Public service corporate.., 2012].

5. COBIT 5 Framework: Designed to assess and manage the
governance of information systems and technology, COBIT 5
provides a systematic approach to the challenges of information
governance and management. It helps organisations achieve
their goals by balancing benefits, risks, and resource utilisation
[COBIT 5.., 2013; De Haes et al., 2013; Kozina, Sekovanic,
2015; Mora Aristega et al., 2017].

6. Auditor General of South Africa (AGSA): The AGSA
is an independent body responsible for auditing public sector
organisations to uphold constitutional democracy and good
governance. Mandated by Chapter 9 of the Constitution and the
Public Audit Act, the AGSA oversees the allocation of public
funds and enhances public confidence through audits that focus
on material irregularities. Enforceable corrective measures, such
as debt certificates, are issued for non-compliance to recover lost
funds [Hatchard, 2018]" .

The discussion of specific regulations and their impact on
corporate behaviour and results is often inadequate in many
publications. The public sector benefits from establishing
corporate governance in a number of ways, including reduced
costs, higher quality services, more flexible IT systems, greater
information security and more effective risk management.
[Oprea et al., 2023; Singh, 2023]. Values such as honesty,
transparency, and accountability in corporate governance
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help public institutions achieve their goals and meet public
needs [Yohana, 2022]. For all organisations, particularly in the
public sector, effective corporate governance is essential for
sustainable resource management and operational longevity,
and have a significant impact on performance [Latchu, Singh,
2022]. In the public sector, corporate governance principles can
significantly reduce fraud and financial distress. In addition,
the adoption of corporate governance adresses issues related to
the configuration of information systems, increases managerial
accountability, strengthens IT capabilities and promotes efficient
project and information management in the South African public
sector. Poor corporate governance can lead to an inefficient and
unresponsive economic infrastructure, ultimately hindering the
achievement of strategic government goals [Gichoya, 2005].
Effective IT governance is essential for aligning IT initiatives
with business objectives and includes strategies such as senior
management involvement, adherence to ethical practices, and
effective corporate communications [Ali, Green, 2012]. The
lack of strong corporate and IT governance in the South African
public sector poses a major obstacle to achieving the goals of
the National Development Plan 2030 (NDP) and the Medium-
Term Strategic Framework (MTSF) [Mathase et al., 2019]. These
frameworks are key components of South Africa’s development
strategy, aligning national priorities with global sustainable
development goals [Fourie, 2018]. The Sustainable Development
Goals (SDGs), comprising 17 interconnected targets, aim to
address critical global issues such as poverty, inequality, and
climate change. These goals are underpinned by the concept of
sustainable development, which balances meeting the demands
of the present with ensuring that future generations can meet their
own needs [Clark, Wu, 2016; Pedersen, 2018].

1. Literature review

The performance of information systems (IS) performance
is a key aspect of major government-led public sector reforms
aimed at improving the accessibility of public bodies, promoting
collaboration, openness, and the availability of information
[Trotta et al., 2011; Castelo, Gomes, 2023]. IS contribute to
transparency in public sector organisations by enabling resource
monitoring and facilitating optimal decision making [Trotta et al.,
2011; Yesimov, Bondarenko, 2018]. Despite this, information
systems (IS) operations are influenced by the pressures for process
standardisation within public administration [Trotta et al., 2011].
For change in the public sector to be successful, information
systems (IS) need to improve organisational performance to
achieve strategic goals and foster citizen engagement, thereby
reducing bureaucratic barriers to critical decision-making
[Trotta et al., 2011]. Challenges in IS procurement, such as
miscommunication between vendors and procurement agencies,
hinder the achievement of intended goals [Riihimiki, Pekkola,
2021]. While IS are essential to the ability of public sector
organisations to innovate and create value [Senyoetal.,2021], their
impact is more thoroughly documented in the commercial sector
than in the public sector of developing countries [Senyo et al.,
2021]. Reforms that exclude IS lead to misalignment
and failure to achieve objectives [Senyo et al., 2021].

! Integrated annual report 2020-2021 (2021). AGSA. www.groundup.org.za/topic/sassa/.
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There is a growing interest in using IS to improve and streamline
public sector service delivery [Kassen, 2022]. IS not only
collect, store, process, and deliver reliable information to
citizens and government agencies, but also offer flexibility in
managing and processing public sector information, subject
to accurate implementation and an appropriate performance
environment [Kassen, 2022]. Corporate governance in state-
owned organisations is a key driver of economic governance and
has a significant impact on public service accountability, business
performance, and operational efficiency [Mahadeo, Soobaroyen,
2012; Goel, 2015; Heo, 2018].

South Africa’s public sector faces significant challenges
related to IS security breaches. The uptake and application of
information systems in Africa’s public sectors, including South
Africa, is particularly limited [ Akande, Van Belle, 2013]. Notably,
South Africa has the highest rate of ransomware incidents and
business email breaches on the continent, revealing critical IS
weaknesses [Devanny, Buchan, 2024]. In the South African
public sector, examples of IS breaches include:

1. October 2019: Shadowy Hackers infiltrated Johannesburg’s
municipal website and billing system, demanding a ransom
of four bitcoins (about $ 30,000) to prevent the release of data
[Daniel et al., 2023].

2. May 2020: Unintentional changes to the UIF website led
to a data leak exposing personal information of UIF claimants; a
security researcher identified and reported problem, which was
subsequently resolved by the UIF [Pieterse, 2021].

3. September 2021: The Department of Justice and
Constitutional Development suffered a ransomware attack that
compromised its IT systems. The Information Regulator fined
the department ZAR 5 million ($ 279,000) for breaching POPIA,
issued through an infringement notice [Dugas, 2022].

Public sector organisations experienced significant downtime
due to information system failures attributed to corporate
governance weaknesses [Pieterse, 2021; Daniel et al., 2023].
However, there is limited literature addressing corporate
governance challenges specific to information systems (IS) and
their role in improving public sector effectiveness in the context
of reform [Kassen, 2022]. The purpose of this research was to
identify the primary operational barriers affecting information
systems (IS) in the South African public sector that operate within
a robust corporate governance framework, whether mandated
by law or established by regulation. The research question was,
‘What are the barriers to IS in the South African public sector
with a comprehensive corporate governance system in place?

2. Description of the research methodology

This document presents an auditor’s analysis of the barriers
to information systems (IS) in the South African public sector.
We approached the governance questions using a constructivist
philosophical framework, which emphasises the construction of
knowledge about the world through subjective understandings
informed by experiences and participants’ perspectives. The
research is based on a qualitative methodology that focuses
on understanding phenomena by examining real and historical
events in their actual contexts [Leedy, Ormrod, 2023]. We are
investigating the Auditor General of South Africa (AGSA) to
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obtain a thorough understanding of the challenges facing the
information systems (IS) function in the public sector. The study
focuses on the unique characteristics of the South African public
sector that contribute to understanding and identifying difficulties
that affect the functionality of information systems (IS) in this
context [Leedy, Ormrod, 2023]. Documentary data taken from
the AGSA’s annual integrated and general reports for the years
2016 to 2020 serve as the study’s unit of analysis. The AGSA
website provided the annual integrated and general reports.
Documents are essential tools that substantiate and illustrate how
individuals manifest and record their roles within society. They
serve as both a method and a medium through which societal and
organisational dynamics are understood and experienced [Flick,
2013]. The data relevant to the research inquiry is characterised
by its qualitative aspects.

In order to fully understand the obstacles faced by the
information systems (IS) function within the public sector, this
research adopts the Auditor General of South Africa (AGSA)
as a focal case study. The research focuses on the unique
characteristics of the South African public sector, which helps
to identify and understand the barriers to IS functionality in this
environment [Leedy, Ormrod, 2023]. The analysis focuses on
documentary data from the AGSA’s annual integrated and general
reports, which coverthe years 2016 to 2020 and are available on
the AGSA website. These documents act as evidence of how
entities articulate and document their social roles and actions,
and serve as a medium for capturing and experiencing social and
organisational behaviour [Flick, 2013]. The study is qualitative
in nature, using thematic analysis to uncover the corporate
governance challenges associated with information systems.
Thematic analysis involves organising the data into fundamental
themes that explain the core phenomena in the dataset [Flick,
2013]. This analysis is carried out using Atlas.ti 7 software.

3. Findings and discussion

A thorough examination of the annual and general reports for
the five years to 2020 has led to conclusions about the challenges
facing information systems (IS). This analysis involved distinct
codes and 60 quotations. Figure 1 provides a comprehensive
overview of these challenges as assessed by the Auditor General
of South Africa (AGSA).

Figure 1 provides a comprehensive picture of these challenges
as assessed by the Auditor General of South Africa (AGSA).

3.1. Macro issues affecting the functioning
of information systems (IS)

From a broader perspective, the effectiveness of information
systems within the public sector is significantly influenced by the
overarching framework of corporate governance, the variability
of economic conditions, changes in political leadership, and
the persistent deficit of trustworthy information available to the
public, which hampers accountability and transparency. Changes
in government leadership complicate the implementation and
resolution of issues highlighted in audit findings. In addition,
economic downturns continue to challenge the operational
efficiency of information systems, as reported by the Auditor
General of South Africa (AGSA):
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e The year 2017-2018 was characterised by a
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Fig. 1. Challenges in functioning of IS
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Micro-level barriers to the effective operation of
information systems in public sector organisations,
such as inadequate IT security measures, limited
technological capabilities, lack of leadership
accountability, project management deficiencies,
ineffective information handling, inadequate disaster
recovery plans, gaps in IT governance, and delays
in hiring IT staff , represent critical organisational
management challenges. Inadequate IT controls,
combined with the absence of strong and effective
safeguards, ultimately hamper the functioning of these
systems. The AGSA highlights these issues as follows:

* The continuing shortage of IT security expertise,
coupled with inadequate funding, remains a
major concern.

* The public sector has been hampered by
inadequate funding for defence measures and outdated IT
systems.

* Despite significant government investment in advanced
technology to streamline operations, the data generated by
these systems is unreliable, creating opportunities for fraud
and misuse.

* Government agencies have had their systems compromised
by hackers, resulting in the inability to provide essential
services. In some cases, hackers have demanded ransoms
to restore systems.

» Inadequate support from service providers for outdated
systems meant that necessary security updates could not be
applied, resulting in significant IT security vulnerabilities.

Furthermore, in addition to the deficiencies in IT controls,
there is a significant gap in the controls needed to maintain and
improve the functionality of the information system. The AGSA
highlighted significant observations as follows:

* Government organisations are concerned about the

IT environment, as they struggle to establish effective
security and user control policies. The implementation of
automated control systems that maintain organisational
continuity should be prioritised.

* The IT security has not changed because management has
been unable to recruit IT professionals with the essential
skills required to maintain the current IT infrastructure.
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» Inadequate controls for secure information processing
have led to a significant decline in the effectiveness of IT
governance.

* Control concerns remained prevalent, particularly in
the areas of security and user control, due to the limited
capabilities of the systems.

* Those responsible for IT management and compliance,
including the implementation of governance systems, are
often reluctant to monitor and address existing weaknesses
in IT control mechanisms.

* There is a lack of assurance that IT service providers are
meeting agreed performance standards due to inadequate
monitoring of contracts.In the public sector, managers
have often focused on symptom management rather than
improving the efficiency and effectiveness of information
systems.

* Inadequate funding hinders the procurement of modern IT
infrastructure and improved internet connectivity.

Inadequate recovery processes within public sector entities

have been shown to have a negative impact on revenue collection
and service delivery. The Auditor General of South Africa
(AGSA) highlights deficiencies in information technology (IT)
capabilities as evidenced by slow and unresponsive systems,
poor reporting systems, erroneous performance reports, and the
absence of an automated performance information system. These
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IT deficiencies affect the operational efficiency of information
systems, according to the AGSA:

* The oversight of public sector organisations was
considered insufficient to adequately address the IT control
weaknesses identified in the audit findings.

e The lack of attention paid by leaders to holding public
sector management accountable and addressing the
underlying causes of information system inefficiency leads
to an increase in the intensity of slow response..

Public bodies in South Africa’s provinces encountered
deficiencies in their reporting systems, as highlighted in the
following perspective:

e There is a lack of guidance at national level to address the
difficulties associated with reporting systems. Effective
reporting systems help public organisations to allocate
resources efficiently throughout the planning and budgeting
process.

The lack of control mechanisms has a direct impact on
the quality of information generated for decision making. The
Auditor General of South Africa (AGSA) has attributed this
problem to both accounting staff and IT:

e The lack of effective accountability in monitoring and
evaluation units, together with the instability of information
systems, makes it difficult to obtain reliable data, which
is essential for enabling well-informed and high-quality
decision-making in public sector bodies.

The extensive reliance on manual processes was a significant
challenge for many public sector organisations, hindering the
rapid implementation of critical decisions. The AGSA found that:

e In the absence of advanced automated tracking tools,
public sector organisations have relied on Microsoft Excel,
which is vulnerable to potential manipulation. Evaluating
the delivery of services to citizens in the public sector
is critical, so monitoring performance is essential. As a
result, the spread of inaccurate data weakens governments’
efforts to meet their commitments to citizens.

Ensuring the accuracy and availability of recorded data is
essential for accurate reporting. Despite the ambitious goals
and priorities set out in the Strategic Plan, the lack of adequate
information systems posed a significant challenge to their
effective implementation. This shortfall reflects a wider issue of
poor leadership, which has hindered the successful delivery of
strategic information systems objectives. Inadequate management
accountability is evidenced by cases of irregular expenditure,
lack of accountability, wasteful expenditure on information
systems and fraudulent activities. Irregular spending and lack
of accountability have a negative impact on the performance of
information systems. The following observations have been made:

* Weak accountability within governance structures has
severely hampered service delivery in vital areas such as
essential infrastructure, education, and public health.

* Public officials and managers were found to have been
involved in the decision-making processes that led to
expenditure that deviated from standard norms, such as
irregular expenditure. They were unwilling to address
these issues and instead chose to write off the expenses.

Inefficient allocation of resources, as evidenced by wasteful
expenditure on information systems, hampers the functioning of
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the IS. This disclosure was made by the Auditor General of South
Africa (AGSA), who made the following observation:

* The inefficient use of IT resources within public sector
organisations is demonstrated by the procurement of non-
essential software.

The AGSA has reported fraud trends in supply chain contracts

that have impacted on the functionality of the IS:

e A review of of 259 audit findings in the public sector
revealed investigations into contracts with fraud risks,
research into fraud detection methods and assessments of
high-risk contractual in the supply chain.

The main obstacle facing information systems (IS), due
to poor project management, is manifested in delays in IS
deployment and integration. This concern was underlined by
the AGSA, which highlighted specific project management
challenges:

* Sub-optimal implementation of information technology
(IT) initiatives has resulted in the inefficient allocation
of resources to avoidable expenditure. In addition, the
systems supporting IT initiatives do not meet the expected
standards.

Inadequate information management was associated with
failure to secure information, lack of timely communication
and manual recording of information. The inability to secure
information was expressed as follows:

e Public sector organisations sometimes face delays in
providing valuable data for compliance and governance
due to a lack of readily available information.

* There is a lack of accountability on the part of public
sector leaders, who have been seen pressuring the AGSA
(Auditor General of South Africa) to withhold providing
substantive evidence.

* The review indentified deficiencies in information security
protocols were discerned. Decisions based on information
are crucial and require reliability, credibility and high
standards of information integrity. In addition, information
security is essential to prevent vulnerabilities and reduce
the risk of unauthorised manipulation.

The delay in correspondence was attributed to shortcomings
such as unfinished preparatory documents, inadequate
documentation, particularly in the context of meetings,
delayed correspondence and the late addition of supplementary
documentation close to the end of the audit.

The performance of information systems (IS) has been
hampered by the manual processing of information in the
following ways:

e Manually entered data has the potential to contain errors,
making it diffficult to use for decision making. In addition,
the reliance on handwritten information is a significant
barrier to planning and monitoring business activities.

The lack of sufficient and effective disaster recovery measures
challenges the effectiveness of information systems by putting
pressure on their efficiency. This pressure manifests itself in the
following ways:

* More than 60% of inspected public sector organisations
surveyed lacked a recovery strategy to ensure business
continuity in the event of technology disruption, leaving
them vulnerable to disaster.
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* The lack of attention to risk management in the IT
environment has rendered current procedures ineffective.

* A common disaster that disrupts the functioning of IS is
the breakdown of the recovery link and systems, resulting
in the unavailability of services and adversely affecting
public sector activities.

The regression of information technology governance is a
major concern that contributes to the ineffectiveness of public
sector information systems, a sentiment echoed by the AGSA:

» IT governance was identified as a significant challenge
in the administration of government bodies, requiring
attention and focus. In several cases, the establishment of
governance mechanisms was completely absent.

* The lack of monitoring of IT investments has hampered
the ability to determine the return on investment achieved
by IT-informed expenditure.

e IT committees lack the necessary tools to adequately
surveil their performance against strategic objectives and
mandates.

» The achievement of strategic objectives faces significant
challenges,both in the immediate and longer term,
exacerbated by deficiencies in the existing IT infrastructure
that inhibit conditions conducive to the growth of the
public sector.

Progress in implementing IT controls has been hampered by
delays in filling IT posts. The position is articulated in the
subsequent AGSA opinions:

» Key IT personnel were not recruited, resulting in a failure
to effectively monitor IT controls and address audit-related
issues.

* The decision to stop recruiting IT staff meant that key areas
of information systems were neglected for long periods,
exacerbating IT control issues

* The field of information technology (IT) is constantly
changing, and it has been found that the existing
management skills are not able to keep up with the
emerging issues. As a result, IT problems have remained
unresolved.
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4. Conclusion and recommendations

An efficient information system has the capacity to streamline
key decision-making processes in the public administration,
government operations and for the citizens. The results of the
study reveal several areas for improvement in the public sector’s
use of information systems. Challenges have been identified,
including limited public access to reliable information, inadequate
information technology security safeguards, ineffective
leadership, inadequate in disaster recovery infrastructure,
understaffing of critical personnel, and deficiencies in IT
governance have been identified. The findings of this research
have multiple implications for individuals, government agencies,
and public sector stakeholders. While it may be impracticle to to
fully address the inherent constraints that hinder the effectiveness
information systems (IS) in the public sector, stakeholders
express significant concerns that require a thorough examination
of these barriers:

* How can information systems (IS) be used to provide
accurate and timely information for critical decision
making?

*  What methods can be used to improve the effectiveness of
IT cybersecurity protocols in mitigating security breaches?

* How might one assess the effectiveness of leadership in
ensuring the smooth operation of information systems
IS)?

* What strategies can be implemented to improve the
information systems governance process?

A significant limitation of this research is that it focuses
exclusively on the AGSA’s view of the challenges affecting
the operational effectiveness of information systems (IS)
in the public sector, neglecting the input of auditees. There
is a noticeable lack of academic discourse on corporate
governance issues relating to the functionality and
effectiveness of information systems within South African
governmendepartments. The report advocates for further
research to gain a deeper understanding of the auditees,
particularly public sector IT management, who have ultimate
accountability and oversight responsibilities in the audited areas.

Achim M.V,, Borlea S.N. (2014). The assessment of corporate governance system quality in the Romanian sectors. Analysis of the
companies listed on the Bucharest stock exchange. Procedia Economics and Finance, 15: 617-625.

Agua PB., Correia A. (2021). Information governance: The role of information architecture for effective board performance. In:
Corporate governance: A search for emerging trends in the pandemic times, 19-277.

Akande A.O., Van Belle J.P.W. (2013). ICT adoption in South Africa: Opportunities, challenges and implications for national development.
In: IEEFE International Conference on Electronics Technology and Industrial Development, October: 23-24.

Ako-Nai A., Singh A.M. (2019). Information technology governance framework for improving organisational performance. South

African Journal of Information Management, 21(1): 1-11.

Ali S., Green P. (2012). Effective information technology (IT) governance mechanisms: An IT outsourcing perspective. Information

Systems Frontiers, 14: 179-193.

Ali Asghar M.J.K., Anwar Z., Usman M., Khan H. (2021). Better corporate governance leads to better performance: Evidence from
Asian countries. Argumenta Oeconomica, 46(1). DOI: 10.15611/a0e.2021.1.09.

Almazan D.A., Tovar Y.S., Quintero J.M.M. (2017). Influence of information systems on organizational results. Contaduria y

Administracion, 62(2): 321-338.

Online www.jsdrm.ru

171



Crparernyeckie peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIRE, 2024, 15(2): 91-204

Management decision making in public administration information systems in South Africa: The role of the Auditor General of South Africa in improving effectiveness Latchu A., Singh S.
I'Ipwmmg[wpasﬂe_wecgwx PEWeHNY B MHKOPMALNOHHbIX CUCTEMEX Qcyuggcmewor%npasneum 8 fOxHOI Adppuke: ponb reHepanbHoro ayauTopa fOxHoii Addpuky B NoBbILEHUM 3DEKTUBHOCT Jlauy 9., Currx L
B ARTBERRGNERAR | MIFRFITKERBSIETWIE

Alnaser N., Shaban O.S., Al-Zubi Z. (2014). The effect of effective corporate governance structure in improving investors’ confidence in
the public financial information. International Journal of Academic Research in Business and Social Sciences, 4(1): 556.

Amin R. (2019). Innovations in information systems for business functionality and operations management. ABC Research Alert, 7:
148-158. https://doi.org/10.18034/abcra.v7i3.546.

Asgarkhani M., Cater-Steel A., Toleman M., Ally M. (2017). Failed IT projects: Is poor IT governance to blame? In: Australia Conference
in Information Systems, Hobart, Australia.

Bernstein P.A., Haas L.M. (2008). Information integration in the enterprise. Communications of the ACM, 51(9): 72-79.

Bushman R.M., Smith A.J. (2003). Transparency, financial accounting information, and corporate governance. Financial accounting
information, and corporate governance. Economic Policy Review, 9(1).

Campbell J., Wilkin C.L., Moore S. (2011). Investigation of the comprehensiveness of the ISO/IEC 38500: 2008 Standard in an inter-
organisational public / private-sector context. ACIS Proceedings, 94. https://aisel.aisnet.org/acis2011/94.

Carr A.S. (2016). Relationships among information technology, organizational cooperation and supply chain performance. Journal of
Managerial Issues, 171-190.

Castelo S.L., Gomes C.F. (2023). The role of performance measurement and management systems in changing public organizations: An
exploratory study. Public Money & Management, 44(5): 399-406.

Chen X., Dai Q., Na C. (2019). The value of enterprise information systems under different corporate governance aspects. Information
Technology and Management, 20(4): 223-247.

Chigudu D. (2020). Public sector corporate governance: Zimbabwe’s challenges of strategic management in the wake of sustainable
development. Academy of Strategic Management Journal, 19(1): 1-13.

Clark H., Wu H. (2016). The sustainable development goals: 17 goals to transform our world. Furthering the work of the United Nations:
36-54. DOI: https://doi.org/10.18356/69725¢e5a-en.

COBIT 5: Enabling information (2013). ISACA.

Coles J.W., McWilliams V.B., Sen N. (2001). An examination of the relationship of governance mechanisms to performance. Journal of
Management, 27(1): 23-50.

Cuadrado-Ballesteros B., Bisogno M. (2021). Public sector accounting reforms and the quality of governance. Public Money &
Management, 41(2): 107-117.

Daiser P., Ysa T., Schmitt D. (2017). Corporate governance of state-owned enterprises: A systematic analysis of empirical literature.
International Journal of Public Sector Management, 30(5): 447-466.

Daniel K., Klos A., Rottke S. (2023). The dynamics of disagreement. The Review of Financial Studies, 36(6): 2431-24677.

De Haes S., Van Grembergen W., Debreceny R.S. (2013). COBIT 5 and enterprise governance of information technology: Building
blocks and research opportunities. Journal of Information Systems, 27(1): 307-324.

Devanny J., Buchan R. (2024). South Africa’s cyber strategy under Ramaphosa: Limited progress, low priority. Carnegie Endowment
for International Peace.

Dube Z.L. (2016). The king reports on corporate governance in South Africa: An Ubuntu African philosophy analysis. In: Corporate
governance in Africa: Assessing implementation and ethical perspectives, 199-222. DOI: 10.1057/978-1-137-56700-0 8.

Dugas M. (2022). Surging towards Ransomware: Does the Department of Defense have the legal authority to leverage cryptocurrency
and combat cyber threats? N.Y.U. Journal of Legislation and Public Policy, 25: 535.

Dzomira S. (2020). Corporate governance and performance of audit committee and Internal audit functions in an emerging economy’s
public sector. Indian Journal of Corporate Governance, 13(1): 85-98.

Elamer H.M., Abidin G.M., Smith J.B. (2022). Effect of corporate governance on performance of audit firms in United Kingdom; Case
of deloitte touche tohmatsu limited. Journal of Public Policy & Governance, 6(2): 12-21.

Fakhimuddin M., Khasanah U., Trimiyati R. (2021). Database management system in accounting: assessing the role of internet service
communication of accounting system information. Research Horizon, 1(3): 100-105.

Fatieieva A. (2020). Information systems in the enterprise’s management. Economics. Finanses. Law, 6(1): 11-15.
Flick U. (ed.) (2013). The SAGE handbook of qualitative data analysis. Berlin, Freie Universtitét.

Fourie W. (2018). Aligning South Africa’s National development plan with the 2030 Agenda’s sustainable development goals: Guidelines
from the policy coherence for development movement. Sustainable Development, 26(6): 765-771.

Fung B. (2014). The demand and need for transparency and disclosure in corporate governance. Universal Journal of Management, 2(2):
72-80.

Gaines C., Hoover D., Foxx W., Matuszek T., Morrison R. (2012). Information systems as a strategic partner in organizational
performance. Journal of Management and Marketing Research, 10: 1.

172 Online-Bepcua xypHana www.jsdrm.ru



Crparernyeckme peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIE, 2024, 15(2): 91-204

Latchu A, Singh S. Management decision making in public administration information systems in South Africa: The role of the Auditor General of South Africa in improving effectiveness
Jlauy 9., Currx LU [puHATYE ynpaBneHYecKIX pelweHiil B MHDOPMALMOHHbIX CUCTEMAX rOCyAapCTBEHHOrO ynpasnexua B OxHoi A(I]EMKejZ:EQEb TeHepanbHoro aynutopa fxHoi Amgmmp MOBbIUEHNN 3EKTUBHOCTH
B ARTBERRGNERAR | MIFREIKERBYETNIER

Gichoya D. (2005). Factors affecting the successful implementation of ICT projects in government. Electronic Journal of
E-government, 3(4): 175-184.

Goel S. (2015). Corporate governance. Strategic Infrastructure Development for Economic Growth and Social Change, 1-10.
DOI: 10.4018/978-1-4666-7470-7.ch001.

Gorla N., Somers T.M., Wong B. (2010). Organizational impact of system quality, information quality, and service quality. Journal of
Strategic Information Systems, 19(3): 207-228.

Gstraunthaler T. (2010). Corporate governance in South Africa: The introduction of King IIT and reporting practices at the JSE Alt-X.
Corporate Ownership and Control, 7(3): 149.

Gutterman A. (2023). Introduction to corporate governance. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4488485.

Habba M., Fredj M., Chaouni P. (2017). Towards an operational alignment approach for organizations. In: Proceedings of the 9th
International Conference on Information Management and Engineering, October: 29-34.

Hatchard J. (2018). The role, independence and accountability of the auditor general: A comparative constitutional analysis. Denning
Law Journal, 30: 51.

Heo K. (2018). Effects of corporate governance on the performance of state-owned enterprises. World Bank Policy Research Working
Paper, 8555.

Jarboui S., Forget P., Boujelbene Y. (2014). Inefficiency of public road transport and internal corporate governance mechanisms. Case
Studies on Transport Policy, 2(3): 153-167.

Kassen M. (2022). Blockchain and e-government innovation: Automation of public information processes. Information Systems, 103:
101862.

Kay J., Silberston A. (1995). Corporate governance. National Institute Economic Review, 153.

Kiranmai J., Mishra R. K. (2018). New India 2022: Challenges for central public sector enterprises. IPE Journal of Management, 8(2):
1-7.

Kozina M., Sekovanic I. (2015). Using the Cobit 5 for E-health governance. In: Central European Conference on Information and
Intelligent Systems, Faculty of Organization and Informatics Varazdin, 203.

Larcker D.F., Richardson S.A., Tuna I.R. (2007). Corporate governance, accounting outcomes, and organizational performance. The
Accounting Review, 82(4): 963-1008.

Latchu A., Singh S. (2022). Exploration of corporate governance challenges in public sector information systems: An auditor general
perspective. In: ECMLG 2022 18th European Conference on Management, Leadership and Governance, November, 2: 466.

Lazarides T., Argyropoulou M., Koufopoulos D. (2008). Enterprise systems and corporate governance: Parallel and interconnected
evolution. John Marshall Journal of Information Technology and Privacy Law, 26: 359.

Lazarides T., Drimpetas E. (2008). The missing link to an effective corporate governance system. Corporate Governance, 8(1): 73-82.

Lee H.L., Whang S. (2000). Information sharing in a supply chain. International Journal of Manufacturing Technology and Management,
1(1): 79-93.
Leedy P.D., Ormrod J.E. (2023). Practical research: Planning and design. Pearson.

Lipaj D., Davidavic¢iené V. (2013). Influence of information systems on business performance. Mokslas. Lietuvos Ateitis / Science-
Future of Lithuania, 5(1): 38-45.

Locke S., Duppati G. (2014). Financial performance in Indian state-owned enterprises following corporate governance reforms. In:
Mechanisms, Roles and Consequences of Governance: Emerging Issues. Emerald Group Publishing Limited, 59-88.

Madue S.M. (2007). Public finance management act, 1 of 1999-a compliance strategy. Politeia, 26(3): 306-318.
MacNeil 1., Esser I.M. (2022). From a financial to an entity model of ESG. European Business Organization Law Review, 23(1), 9-45.

Mahadeo J.D., Soobaroyen T. (2012). Corporate governance implementation in an African emerging economy: The case of state-owned
entities. In: Accounting in Africa. Emerald Group Publishing Limited, 12: 227-254.

Masegare P., Ngoepe M. (2018). A framework for incorporating implementation indicators of corporate governance for municipalities in
South Africa. Corporate Governance, 18(4): 581-593.

Matei A., Drumasu C. (2014). Romanian public sector. A corporate approach. Procedia - Social and Behavioral Sciences, 109: 1120-
1124.

Matei A., Drumasu C. (2015). Corporate governance and public sector entities. Procedia Economics and Finance, 26: 495-504.

Mathase E., Phahlane M., Ochara N.M. (2019). Review of IT governance frameworks implementation in the context of the South
African public sector. In: 2019 Open Innovations (OI), October, 351-355.

Mawson N. (2017). ICT governance framework in two years. https://www.itweb.co.za/article/ict-governance-framework-in-two-years/
XGxwQDM100gvIPVo.

Online www.jsdrm.ru 173



Crparernyeckie peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIRE, 2024, 15(2): 91-204

Management decision making in public administration information systems in South Africa: The role of the Auditor General of South Africa in improving effectiveness Latchu A., Singh S.
I'Ipwmmg[wpasﬂe_wecgwx PEWeHNY B MHKOPMALNOHHbIX CUCTEMEX Qcyuggcmewor%npasneum 8 fOxHOI Adppuke: ponb reHepanbHoro ayauTopa fOxHoii Addpuky B NoBbILEHUM 3DEKTUBHOCT Jlauy 9., Currx L
B ARTBERRGNERAR | MIFRFITKERBSIETWIE

Mehta M., Chandani A. (2020). Corporate governance and tata steel governance. Corporate Governance, 7(2).
Mohamad S., Muhamad Sori Z. (2011). An overview of corporate governance: Some essentials. SSRN, 1817091.

Mora Aristega J.E., Leon Acurio J.V., Huilcapi Masacon M.R., Escobar Mayorga D.C. (2017). EI modelo COBIT 5 para auditoria y el
control de los sistemas de informacion.

Oprea D.C., Voicu C.E., Kaur K. (2023). Improving public sector performance: The power of implementing corporate governance.
Journal of Financial Studies, 8(14): 98-109.

Otman K. (2022). Corporate governance: A review of the fundamental practices worldwide. Corporate Law & Governance Review, 3(2):
53-66.

Papazafeiropoulou A., Spanaki K. (2016). Understanding governance, risk and compliance information systems (GRC IS): The experts
view. Information Systems Frontiers, 18: 1251-1263.

Pedersen C.S. (2018). The UN sustainable development goals (SDGs) are a great gift to business! Procedia Cirp, 69: 21-24.

Pereira J.L., S& J.O. (2017). Process-based information systems development: Taking advantage of a component-based infrastructure.
Business Systems Research, 8(2): 71-83.

Ponduri S.B., Sailaja V., Begum S.A. (2014). Corporate governance - Emerging economies fraud and fraud prevention. /OSR Journal of
Business and Management, 16(3): 1-7.

Public service corporate governance of information and communication technology policy framework (2012). DPSA. https://www.
westerncape.gov.za/assets/departments/social-development/122 - public_service corporate_governance of information_and
communication_technology policy framework 2012.pdf.

Quan W. (2019). Intelligent information processing. Computing in Science & Engineering, 21(6): 4-5.

Pieterse M. (2021). Balancing socio-economic rights: Confronting COVID-19 in South Africa’s informal urban settlements. Nordic
Journal of Human Rights, 39(1): 33-50.

Ragu-Nathan B.S., Apigian C.H., Ragu-Nathan T.S., Tu Q. (2004). A path analytic study of the effect of top management support for
information systems performance. Omega, 32(6): 459-471.

Raghunathan T.S., King W.R. (1988). The impact of information systems planning on the organization. Omega, 16(2): 85-93.

Ravichandran T., Lertwongsatien C., Lertwongsatien C. (2005). Effect of information systems resources and capabilities on firm
performance: A resource-based perspective. Journal of Management Information Systems, 21(4): 237-276.

Ricciardi F., Zardini A., Rossignoli C. (2018). Organizational integration of the IT function: A key enabler of firm capabilities and
performance. Journal of Innovation & Knowledge, 3(3): 93-107.

Riihimaiki E., Pekkola S. (2021). Public buyer’s concerns influencing the early phases of information system acquisition. Government
Information Quarterly, 38(4): 101595.

Salim S., Lioe J., Harianto S., Adelina Y.E. (2022). The impact of corporate governance quality on principal-agent and principal-principal
conflict in Indonesia. Jurnal Akuntansi Dan Keuangan, 24(2): 91-105.

Senyo P.K., Effah J., Osabutey E.L. (2021). Digital platformisation as public sector transformation strategy: A case of Ghana’s paperless
port. Technological Forecasting and Social Change, 162: 120387.

Singh L.V. (2023). A study on corporate governance issues and challenges in public sector undertakings in India. International Journal
for Multidisciplinary Research, 5. https://doi.org/10.36948/ijfmr.2023.v05104.4298.

Singh S., Singla M. (2022). Introduction. In: India studies in business and economics, 1-23. https://doi.org/10.1007/978-981-19-2460-
6 1.
Siswana B. (2007). Governance and public finance: A South African perspective. Journal of Public Administration, 42(5): 222-234.

Stoilov T. (2019). How to integrate complex optimal data processing in information services in internet. In: Proceedings of the 20th
International Conference on Computer Systems and Technologies, June: 19-30.

Susanto A., Bong M. (2019). How business use information systems. International Journal of Scientific and Technology Research, 8(1):
145-147.

Trotta M., Scarozza D., Hinna A., Gnan L. (2011). Can information systems facilitate the integration of New Public Management and
Public governance? Evidence from an Italian public organization. Information Polity, 16(1): 23-34.

Vasyunina M.L., Kosov M.E., Shmigol N.S., Lipatova I.V., Isaev E.A., Medina L.S., Guz N.A. (2022). Development and implications of
controlling in the public sector. Emerging Science Journal, 7(1): 207-227.

Walsh J.P., Seward J.K. (1990). On the efficiency of internal and external corporate control mechanisms. Academy of Management
Review, 15(3): 421-458.

Wild J.J. (1994). Managerial accountability to shareholders: Audit committees and the explanatory power of earnings for returns. The
British Accounting Review, 26(4): 353-374.

174 Online-Bepcua xypHana www.jsdrm.ru



Crparernyeckme peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIE, 2024, 15(2): 91-204

Latchu A., Singh S. Management decision making in public administration information systems in South Africa: The role of the Auditor General of South Africa in improving effectiveness
Jlauy 9., Currx LU [puHATYE ynpaBneHYecKIX pelweHiil B MHDOPMALMOHHbIX CUCTEMAX rOCyAapCTBEHHOrO ynpasnexua B OxHoi A(I]EMKejZ:EQBb TeHepanbHoro aynutopa fxHoi A[b&mmp MOBbIUEHNN 3EKTUBHOCTH
B ARTBERRGNERAR | MIFREIKERBYETNIER

Yapa P.S. (2014). In whose interest? An examination of public sector governance in Brunei Darussalam. Critical Perspectives on
Accounting, 25(8): 803-818.

Yesimov S., Bondarenko V. (2018). Transparency as a principle of public government under the conditions of applying information
technology. Social Legal Studios, 42-49.

Yohana I. (2022). The influence of corporate governance on the performance of public companies included in the CGPI rating for the
2005-2007 period. Indonesia Auditing Research Journal, 11(4): 191-202.

Zvyagin L.S. (2022). Information systems in ecology and issues of application of Big Data and Data Science. Soft Measurements and
Computing, 2: 47-57. https://doi.org/10.36871/2618-9976.2022.02.006.

About the authors

Ashley Latchu

PhD candidate, University of South Africa (UNISA), (Pretoria, South Africa). ORCID: 0000-0002-5458-2072.

Research interests: information systems, risk, and strategy, public sector information systems, corporate governance in South Africa.
ashleylatchu@gmail.com

Shawren Singh

PhD, Associate Professor, School of Computing, University of South Africa (Pretoria, South Africa). ORCID: 0000-0001-5038-0724;
Researcher ID: N-3092-2014; Scopus Author ID: 56111550100.

Research interests: crime, migration, diaspora studies, feminism and gender issues, criminal justice system.

singhs@unisa.ac.za

UHPpopMaLms 06 aBTopax

Ouutu Jlatay

Couckarens PhD, I0xu0-Adpuxanckuii yausepcurer UNISA (IIpetopus, FOxnas Adpuka). ORCID: 0000-0002-5458-2072.
OOGnacTb HayYHBIX MHTEPECOB: HH()OPMALOHHBIE CHCTEMBbI, PUCKH U CTpaTernst, HHPOPMALHOHHBIE CHCTEMbI TOCYIaPCTBEHHOTO CEKTO-
pa, KopriopaTuBHoe yrpasienue B FOxHoit Adpuxe.

ashleylatchu@gmail.com

lopen Cunrx

PhD, nouent, ¢akynbreT BbIMUCIUTENbHON TexHUKH, HOxHO-Adpuxanckuil yHusepcuter UNISA (Ilperopus, HOxHast Adpuka).
ORCID: 0000-0001-5038-0724; Researcher ID: N-3092-2014; Scopus Author ID: 56111550100.

Hayunble uHTEpECHI: IPECTYNHOCTh, MUTPALIUS, U3YyUCHUE JUACTIOPbI, (PEMUHU3M U FeH/IEPHbIE BOIPOCH], CUCTEMa YTOJIOBHOT'O IIPaBO-
CyAusL.

singhs@unisa.ac.za

1EEEE

Ashley Latchu

PhDRZE, F3IF AR UNISA ( BIFFEEEIBEAIL) - ORCID: 0000-0002-5458-2072.
RIUEEIY - FERERL - NESHE - 2HEIERRS - MIFNASIAE -
ashleylatchu@gmail.com

Shawren Singh

PhD, BIEIE - tHE&ENBTZ - EIERF (LLEIBERIL - FgFE ) - ORCID: 0000-0001-5038-0724; Researcher ID: N-3092-2014; Scopus
Author ID: 56111550100.

Rty - J03E - BR - FRUIE - KNEXSEMHDB - MSSERS -

singhs@unisa.ac.za

Crarbs noctynuia B penakiuio 28.04.2024; nocine penensupoanust 02.06.2024 npunsra k nyonukanuu 10.06.2024. ABTOpbI Ipoun-
TaJi ¥ OMOOPHIIM OKOHYATEIbHbIN BAPHAHT PYKOITHCH.
The article was submitted on 28.04.2024; revised on 02.06.2024 and accepted for publication on 10.06.2024. The authors read and

approved the final version of the manuscript.
NET 28.04.2024 R %G4RE - XET 02.00.2024 2¥15. ZET 10.06.2024 #X A - fFECERHEITE F FROZLERAE -

Online www.jsdrm.ru 175



A ft

Crparernyeckie peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIRE, 2024, 15(2): 91-204

[lerepMuHanTbI BbIGOPA CTPATer i BbIX0A POCCHIACKVIX NPOMBILNEHHBIX MPEANPUATHI HA BHEWHIE PbIHKV HA OCHOBE NnatpopMenHbix Moaeneil B2C n B2B Wnbkeswy C.B.
B2C and B2B glatlorm model-based determinants of Russian industrial companies’ strategy choices for entering foreign markets llkevich S.V.

HEFB2CHIB2BF AR B EZ B Tl il skt SRR ER R
DOI: 10.17747/2618-947X-2024-2-176-185 K
YAK 334.7+339.94

JELL11,L22,L23

JleTepMiuHaHTbl BbIOOpa cTpaTerii Bbixoga
DOCCUNCKVX MPOMBbILLTEHHBIX MPEeanpUATII
Ha BHELIHWE PbIHK Ha OCHOBE
nnatdopmMmeHHbix moaenen B2C n B2B

C.B. UabkeBny'
! dunancoBsiil yausepcutet npu [lpaBurenscrse Poccuiickoit ®eneparmu (Mocksa, Poccrs)

AHHOTaUuMs

B crarbe paccMOTPEHBI MHOKECTBO TTApaMETPOB U (PaKTOPOB, KOTOPBIE BIHSIOT HA BEIOOP 1 (YOPMHPOBAHNE CTPATET Uil BHIXO/IA HA BHEIIHUE PBIHKH POCCHIICKHX
MIPOMBIIUICHHBIX IPEANPUATHI Ha OCHOBE IIaT(OPMEHHBIX Moziened B3aumozaeiicteus B B2C- u B2B-cermenrax. Takoii hokyc paccMoTpeHust TO3BOIISIET Ooree
JICTAJIBHO OMPE/IEIUTh 1 KOHKPETH3HPOBATh MEXaHU3MBI, (JOPMATBI, BOSMOKHOCTH M OTPaHUYCHHUS TIPU pa3paboTKe CTpaTeruii BhIXO/A Ha BHEIIIHNCE PBIHKU POC-
CHIICKHX POMBIIUICHHBIX IPEINPHATHI Ha OCHOBE INTaT(OPMEHHBIX MOZIEICiT B3aUMO/CHCTBIS. B KOHTEKCTE MOCTPOCHHS MEXKTyHAPOIHBIX IIAT(HOPM ULt IPO-
MBIIUICHHBIX KOMITAHHI BBISIBICHBI ACHEKTHI CHEHH(HUKH I1aT(OPMEHHOTO B3auMOCHCTBHS. [Ipe/IoKeH JOCTATOYHO HHTETPATIBHEII 110 COCTABY M aCHEKTaM
PAacCMOTPEHHSI CIHCOK M3 JBCHA/IATH JACTCPMUHAHT BHIOOpA CTPATCrMU BBIXOJA HA BHEIIHHE PHIHKH POCCHIICKMX MPOMBIIUICHHBIX MPEANPHUATHI Ha OCHOBE
MEXaHN3MOB IIaTGOPMEHHOTO B3aHMOACHCTBHUS C yHETOM TOTO, YTO B TEKYIIHX YCIOBUSX MIAaT(GOPMEHHOM SKOHOMUKHU CO3AHHE [ICHHOCTH SBISICTCS Pe3yibTa-
TOM HOBO#1 KOMOHMHAIMN HHOOPMALMH, (PU3NUECKHUX TPOLYKTOB M CEPBHUCOB PA3INYHBIX THIIOB KOMIICMEHTOPOB, @ TAK)KE HOBBIX BO3MOMKHOCTEH KOH(UTYpaIin
TpPaH3aKIU 1 PEKOH(HUTYPALHH PECYPCOB, OTHOLICHHIT MEXK Ty MOCTABIMKAMH, TAPTHEPAMH H MOKYIATeIIMU. 11t POCCHIICKHX MPOMBIIUICHHBIX MPEAIPUITHH
METOAMYCCKHIE Pa3pabOTKU B JaHHOM 00NACTH B KOHTEKCTE MOBBIICHNS HHTCPHAIMOHAIM3ALME XO3SHCTBCHHOI AESTEIBHOCTH C TIOMOIIBIO MEKIyHAPOIHBIX
B2C- u B2B-nargopm MoryT okazarbcsi 0COOCHHO MONE3HBIMU. BMecTe ¢ TeM HeMalyro TPYIHOCTB TIPH ONPENEeNICHIN TapaMeTPOB U IIPUOPUTETOB TIaT(Op-
MCHHOTO B3aHMO/ICHCTBUS HPOMBIIUICHHBIX KOMMaHHi, 0cobcHHO B B2B-cermente (B TOM 4HCIC B paMKax MOJCJICH IIEPHHIA MHIYCTPHAIBHBIX aKTHBOB),
HPE/ICTABISICT TO, YTO M HA HALMOHAIBHOM YPOBHE, U TeM 0oJiee Ha MEK/IyHAPOIHOM TAaKOTO POjia B3aMMOJICHCTBHS Ha CETOHAIIHM JCHb BO MHOTHX CEKTOpaxX
MPOMBIIIICHHOCTH BCE CIIE SIBIIOTCS (PPOHTUPHBIMHE. [10 Mepe GOpMHUpOBAaHMS TyHIINX MPAKTHUK U HCTOPHIA yCIIeXa BHIXO/IA POCCUICKUX MPOMBIIITICHHBIX KOM-
[aHMH Ha MEKyHAPOAHBIC IIAT(OPMBI, @ TAK)KE [0 MEPE IBOJIFOLINK CaMUX IIaTGOPM MOXKHO OyIeT TOBOPUTH O OOJIBIICH ONEpAHOHATH3AIIN 1 H3MEPHMOCTH
JIeTePMHUHAHT BBIOOpA CTPATEr il POCCUICKUMHE IIPOMBIIUICHHBIMU KOMITaHusAMuU. Ha Tekyineit craquu pa3sBUTHS MEXIYHAPOIHBIX IPOU3BOACTBEHHBIX IUIATGOpM
MOBBIIICHHE OCO3HAHHOCTH (haKTOPOB MPOTYKTUBHOCTH M JCTCPMHUHAHT BBIOOpPA CTPATETHil MPOMBIIIICHHBIX TPSAMPHATHII O3BOIUT KOMILIEMEHTOPAM ILIaT-
(opm 1 camuM maThopmam JydIie HaXOJUTh TOYKH COIPUKOCHOBEHHMS U 00ecrieynBarh Oosee OBICTPBIA pOCT ceTeBbIX AP HEKTOB.

KuroueBslie ciioBa: miathopmbl, SIKOCUCTEMBI, ceTeBbIe A(Q(PEKThI, YeTBEPTAsk IPOMBIIIIICHHAS PEBOMIOLHMS, HHAYCTpHUs 4.0, yMHOE TPOU3BOACTBO, IIPOMBIIIICH-
HOCTb, IU(POBBIC TEXHOIOTHH, LU(POBas TpaHCHOPMALMS, IICPUHT HHAYCTPHAIBHBIX AKTHBOB, 000PYI0BaHHE KaK YCIyra, MapKETILICHCHI.

AAS LUTUPOBAHMSI:
Wnekesnu C.B. (2024). JlerepMuHAHTBI BBIOOpA CTPATETNH BBIXO/IA POCCUHCKUX TPOMBIIIICHHBIX TPENPHUATHII Ha BHEITHIE PHIHKM HAa OCHOBE TIAaT)OPMEHHBIX
monerneit B2C u B2B. Cmpamezuueckue pewenus u puck-weneddcmenm, 15(2): 176-185. DOI: 10.17747/2618-947X-2024-2-176-185.

B2C and B2B platform model-based
determinants of Russian industrial companies’
strategy choices for entering foreign markets

S.V. Ilkevich'
! Financial University under the Government of the Russian Federation (Moscow, Russia)

Abstract

The article presents an overview of a number of parameters and factors influencing the choice and formation of strategies for the entry of Russian industrial
enterprises into international markets based on platform models of interaction in the B2C and B2B segments. This focus makes it possible to define and specify in
more detail the mechanisms, formats, opportunities and limitations in the development of strategies for the entry of Russian industrial enterprises into international
markets, supported by platform models of interaction. In the context of building international platforms for industrial companies, aspects of the specifics of
platform interaction have been identified. A list of twelve determinants is proposed, how to choose a strategy of entering foreign markets by Russian industrial
enterprises based on the mechanisms of platform interactions. The fact is that in the current conditions of the platform economy, value creation is the result of a
new combination of information, physical products and services of various types, as well as new ways of configuring transactions and reconfiguring resources,

© Unbkesnu C.B., 2024
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B2C and B2B platform model-based determinants of Russian industrial companies’ strategy choices for entering foreign markets
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relationships between suppliers, partners and customers. For Russian industrial enterprises, methodological developments in this area can be particularly useful
in the context of increasing the internationalisation of business activities using international B2C and B2B platforms. At the same time, a major difficulty in
determining the parameters and priorities of platform interaction between industrial companies, especially in the B2B segment (including in the framework of
industrial asset sharing models), is the fact that this type of interaction is still a frontier today in many industrial sectors at the national level, and even more so at the
international level. As best practices and success stories of Russian industrial companies entering international platforms emerge, and as the platforms themselves
evolve, it will be possible to talk about greater operationalisation and measurability of the determinants of Russian industrial companies’ strategy choices. At the
current stage of development of international manufacturing platforms, greater awareness of the productivity drivers and determinants of industrial enterprises’
strategic choices will enable platform complementors and the platforms themselves to better find common ground and ensure faster growth of network effects.
Keywords: platforms, ecosystems, network effects, Fourth Industrial Revolution, industry 4.0, smart manufacturing, industry, digital technologies, digital
transformation, sharing of industrial assets, equipment as a service, marketplaces.
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BeeaeHne

3a moclieiHue TONTOpa JECATUIICTHS HAaOIIOAAI0Ch aKTHB-
HOE BHEJIPEHHE TePEIOBBIX HU(PPOBBIX TEXHOIOTHI B TIPOMBIII-
JICHHOM CEKTOpe, oOecreunBaroniee H3MEHEHHE BHYTPEHHHX
MPOLIECCOB U, KaK CIIEICTBUE, BEAyIlee K MOBBIIICHHUIO OIepa-
IIMOHHOH 3()(HEKTUBHOCTH NPEANPUATUI 1 MOIEPHU3ALUH BCEX
MPOM3BOJICTBEHHBIX MOLIHOCTEH. BMecTe ¢ TeM oveHb 3HAYMMO
BIIUSIHUE LU(POBBIX TEXHONOTMH HAa KOHKYPEHTOCIOCOOHOCTH
KOMITaHWH, B TOM YHCIe C y4eToM ceTeBbIX 3ddexros. Hc-
IIOJIb30BAHUC LlI/lepOBI)IX TEXHOJIOTHH BHOCHUT CYHICCTBCHHLIC
W3MEHEHHs B OM3HEC-Cpely U CIIOCOOCTBYET MOBBIILICHUIO KOH-
KypEHTOCIIOCOOHOCTH JIJIsl BCEX TpepHUsATUil oTpaciu. Mcrnomns-
30BaHHE MU(POBBIX TEXHOIOTHH JIeJaeT BO3MOKHON pa3paboTKy
KaueCTBEHHBIX MPOIYKTOB C OOHOBICHHBIMU (hyHKIMsIMU. [1po-
reccsl HUppoBOi TpaHCHOPMAIINH TOIBKO YCKOPSIOTCS 10 Mepe
BOBJICYCHHUS] BCEX YYACTHHUKOB WHJIYCTPUAIBHOW TpaHCc(opma-
MK ¥ OuQpoBu3anun B (HopMarsl 0ojee IMUPOKUX IKOCHCTEM
u miardopM. s IpOMBIIUICHHBIX KOMIIAHUH 00liee MpaBuiio
COXpaHsIeTCsl IO aHAIOTHU ¢ Ooiiee n3BecTHEIMU B2C-mmtardop-

Online www.jsdrm.ru

MaMH U SKOCHCTEMaMH: 9eM OOIBIIe ITyJl yJaCTHUKOB (KOMILIE-
MEHTOPOB), TEM IIPU NIPOUYUX PABHBIX BBILIE CETEBBIEC IP(EKTHL.
OfHaKo TIepexof Ha TPAaHCTPAHWYHBIE IIAT(GOPMBI IS TPO-
MBIIUICHHBIX KOMIIAaHMH 3aTpyAHEH B Cuily psiia (akTopos.
DopMHupoBaHHE MEXTyHAPOJHBIX IPOMBIIIICHHBIX 3KOCHCTEM
U T1aT(hOpPM CTATKUBAETCS HE CTOIBKO C COOCTBEHHO TPABOBBI-
MH OTPaHHYCHUSIMH, CKOJIBKO C PSIOM BHYTPEHHUX IIPOTHBOpE-
YU, HIMMaHEHTHBIX CaMUM IUIaT(GOpMaM U 3KOCHCTEMaM C TOU-
K 3peHns OajaHca MHTEepeca CTOPOH M PaCIpe/ieNIeHHs BBITOJ
B LIETIOYKE CO37IaHUsI CTOUMOCTH.

Jnst hopMHUpOBaHUS CTpATETHIl BRIXONA HA BHEITHHE PHIHKH
POCCHICKUX IMPOMBIIUICHHBIX MPEINPUATHI Ha OCHOBE ILIAT-
(hOpMEHHBIX MOJeNeH B3anMOIeHCTBHSA HEOOXOUMO 0000IIHNTE
TEKyILHE€ U MEPCIEKTUBHbIE MEXaHU3Mbl MApPTHEPCKOTO U IKO-
CHCTEMHOTO B3aUMOJCHCTBHSA B IIAT()OPMEHHBIX MOIENAX HH-
TepHALMOHAIN3ALUN On3Heca Ul IPOMBIIIICHHBIX KOMIIAHHH.
B nacrosimee BpeMs M B OTEUECTBEHHOH, I B MEKTyHAPOTHOIT
JUTEpaType OOLIIMPHO M MHOTOCTOPOHHHMM 0Opa3oM HcCCieno-
BaHBI OOIINE U KOHBEHI[HOHAIBHBIC HHCTPYMEHTHI MOICPKKH
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9KCIIOPTA, B TOM YHCJIE HECHIPHEBBIX HEIHEPreTHUYECKHX TOBA-
POB Ha HOBEIX pbIHKaX [Mopo3senkoBa, 2019], omHako acmeKTh
BO3MOYXHOCTEH TIOCTPOCHUS IJIATPOPM U IKOCUCTEM TOJIBKO He-
JIaBHO CTaJIM YaCTUYHO 3arparuBarbes [ Loonam, O’Regan, 2022;
Naudé, 2022], HecMOTpst Ha TO 4TO JJIsl BCE OOJIBIIETO KOJInye-
CTBa CEKTOPOB M MHIYCTPHHU MIATQOPMBI H SKOCHCTEMBI CTaHO-
BSITCS, KaK 3TO MOYKHO OIPE/ICINUTh, HOBOH (OpMOI OTpaciieBoi
opranmzanuu [Suuronen et al., 2022]. DxocUCTEMBI UMEIOT 3Ha-
YeHHUE, KOTJla MHOTOCTOPOHHHME OTHOIICHHS, JIC)KAIIUE B OCHOBE
LEHHOCTHOTO TPEJIOKEHUSI, HEeNIb3sl Pa3IOKHUTh Ha HECKOJIBKO
JIBYCTOPOHHHX OTHOIICHHH. B Takux ciydasix Moaxol K CHUTY-
aIly KaK COBOKYITHOCTH JIBYCTOPOHHHX OTHOIICHHI NpPUBEIET
K TOMY, 4TO HaOJIIOJaTeNb YIIyCTUT YTO-TO Ba)KHOE B CHUTyalllu
[Adner, 2017]. Tlnar¢popMeHHOE MPOM3BOJICTBO CYIICCTBEHHO
MEHSIET CIIOCOOBI IUTAHUPOBAHHS U PEaM3allii MPOU3BOJICTBA.
Kommanuu He 3HAIOT, KTO TIPOM3BOJHUT UX JIETAIHU, TPOU3BOIUTE-
T fieTajel He 00s3aTesIbHO BIIA/ICIOT 000PYLOBaHUEM, a 3HAHUS
U peleHus nepecekaroT rpanuipl upm [Tolio et al., 2023].

OIHAaKO MCCIEN0BATENbCKOE HAIpaBlIeHHe B 001acTH Me-
XaHH3MOB M TIPEUMYIIECTB JKOCHCTEM W IUIAT)OPM B3aUMO-
JICHCTBUS MPOMBIIUICHHBIX TPEINPUITHH Ha MEXITyHaPOTHOM
YpOBHE SIBIISIETCSI elnie OoJiee MHOTOACIIEKTHBIM U MHOTOIIapamMe-
TPHUYECKHM, a TAK)KE BOBJICKAIOIIUM OOJIbIIICE KOJTMYECTBO B3au-
MO3aBHCHUMBIX CYOBEKTOB. MccrnenoBanus Takoro KOMIUIEKCHOTO
Xapakrepa MOSBHINCh OTHOCUTEIILHO HEJJABHO, U, KaK MPaBUIIO,
OHHU (POKYCHPYIOTCSI HAa KaKOM-TO OTIeJbHOM acrnekre. Hampu-
Mep, Ha DKOJOTMYECKOM, KOTZa M3y4aroTCsi BO3MOXKHOCTH KO-
cucTeM M miathopM Ui ONTHMH3alHU OajlaHca O0MmuX 3aTpar
U YIJICPOIHOTO Clie/ia MPHU MPOU3BOJCTBE, XPAaHCHUH U pacripe-
JIETICHUH TIPOLYKTOB B MEXKITYHAPOITHON HOPMATHBHO-IIPABOBOM
cpeze, KoTopasi BKJIOYAET OrpaHMUYCHUsI Ha BBIOPOCHI U TOPro-
Byto nonuTrky [Mishra, Singh, 2019]. Hecmotpst Ha kpaiiHiO0O
aKTyaJIbHOCTh TaKOW 4YacTHOM NpoOJeMaTuKu, HCCIIeaoBare-
M HE TPEANPUHAMAIOT JOCTATOYHOIO KOJIMYECTBA MOMBITOK
BBIUTH ¢ 0oJiee MIMPOKUMHU KOHLEHIMSMH OTHOCHUTEIIBHO TOTO,
KaK SKOCHCTEMBl M TUIaTGOPMBI CTAHOBSTCS MPUHIUITHAIBHO
HOBOW (pOpMOH OTpacieBOl OpraHU3aIMy JUIsl TPOMBIILICHHBIX
MPEIIPHATHI U, COOTBETCTBEHHO, KaKHE TIEPCIIEKTHBBI Pa3BUTHS
OM3Heca B CBS3U C ATUM BO3HHUKAIOT C TOUKH 3PEHHS NPUHIIUIIOB
B3aMIMOJICHCTBHSI U TIEPECTPOHKN OM3HEC-MOIETICH.

OTenbHbBIE TIACTBI UCCIIEIOBaHUH (POKYCHPYIOTCS Ha TOM,
YTO B MEXIYHAPOJHOM KOHTEKCTE B JOIOJHEHHE K TEXHOJIOTH-
YECKUM PEIICHUSM U IIaT(hopMaM 0COOCHHO BayKHBIM Ha ypOB-
HE OKOCHUCTEMBI CTAHOBHTCS IPOOJIEMaTHKa KOOpAWHAIIHU
W BJIaJieHus1 dkocuctemMoii [Jovanovic et al., 2022], Hamu4us KOH-
KypHUpyHoIHX ydacTHUKOB [Su et al., 2023], opmaroB BoBieue-
HMSL Pa3lnUyYHBIX TUIOB KoMIiuieMeHTopoB [Engert et al., 2022],
MPOXYKTUBHOCTH  B3aWMOICUCTBHUS  BIAJeNblEeB IUaThopMm
u xomruiementopoB [Uzunca et al., 2022], BnaaeHust TaHHBIMU
1 OTKPBITOTO 0O0OMEHa, B3aNMOCBSI3H MEXKTy Pa3IMIHBIMH OTlepa-
Topamu Ha ypoHe skocucteMsl [Kokkonen et al., 2023].

Eme oHUM MepcrieKTUBHBIM HAIIPABICHUEM, KaK MPEICTaB-
JSIeTCsl, SIBJISICTCSl U3YYEHUE TOro, KakUM 00pa3oM co3gaercs
LEHHOCTh B paMKaX IM(POBOrO B3aUMOICHCTBUS TPAHCHAIHO-
HaJbHBIX Kopropaiumil (nanee — THK) npu couetanun modaib-
Horo oxpara THK, momm mnardopMmeHHBIX OH3HEC-Monenei
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u undposuzanun. OcoOblli HHTEPEC MPU ITOM MPECTABISAET TO,
KaK B paMKax MMPOHU3BOJCTBEHHBIX LETIOYEK 00ECIIeUBACTCS HH-
Terpanus NUGPOBIX TEXHOIOTHH B II00AIBHbIN OHU3HEC IPOU3-
BoacTBeHHBIX THK B mMOMBITKaX DOCTHKEHUs] KOMOHMHATOPHOTO
cunepreruueckoro 3doexra nngycrpuu 4.0 u miarhopMeHHbIX
skocuctem [Das, Dey, 2021; Veile et al., 2022]. K mpumepy,
IPOUCXOAUT cMelleHne (OoKyca CO3JaHHUs LEHHOCTH C IIOMO-
IIBI0 TPOMBIIUICHHBIX MU(POBBIX JBOWHHKOB OT BHYTPEHHETO
NPUMEHEHHS OTIECNIBHBIMU TPEANPUATHIMU K HCIOIb30BAHUIO
Ha ypoBHe 3KocHcTeMbl [Rantala et al., 2023]. Buenpenue koH-
Henuu nHAYCTpuu 4.0 0OBIYHO CTPOUTCS HA OCHOBE KITIOUEBBIX
TEXHOJIOTUH, KOTOpbIe OOBENUHSIOT PA3NIUYHOE AaIapaTHOe
U IIPOrpaMMHOe oOecredeHre Al KOOPAUHALMU AESTENbHOCTH
BHYTPH H 3a IpenenaMu KoMnaunuid. OIHAKO B IOCIEIHUE He-
CKOJIBKO JIET PacIIMpsieTcs MOHUMaHHE TOTO, YTO TEXHOJOTHH
nHayctpud 4.0 B COBOKYITHOCTH MOTYT paboTarh Kak miatdop-
MBI, CTAHOBSICb OCHOBOW MHTETPAIIH TEXHOJIOTHH Ha TTyTH 11 (-
poBoii Tparchopmaiu [Benitez et al., 2023].

OnHAaKo BOIPOC O TOM, KaKMMH 3€Ch JIOJDKHBI OBITH Me-
XaHH3MBl TAPTHEPCKOTO (IIByXCTOPOHHEr0) M JKOCHCTEMHO-
ro (MHOTOCTOPOHHEr0) B3aWMOJICHCTBUS, Oojee CIIOXKHBIM,
4eM B cUTyanuu npocto B2C-mimardopM, KOTOpbIe MIMPOKO
U3BECTHBI U WUHTYUTHBHO 00Jiee TMOHSTHBI HAa MPUMEPE TaKHX
KOMIIaHuil, kak Amazon, Alibaba, Wildberries u Ozon. Be3yc-
JIOBHO, pOCCHiCKHE M HMHOCTpaHHble B2C-mardopmbl Taxke
MIPEeIIAraloT POCCUACKUM MPOMBIIUICHHBIM KOMIIAHUSIM B CEK-
tope FMCG pactynye BO3MOXKHOCTH HapalMBaHUS BBIPYUKU.
OnHAaKO BaXHBIH acHeKT COCTOUT B TOM, YTO B CTPYKTYype BBI-
IIyCKa POCCUHCKUX NPOMBIIIJIEHHBIX IPEANPUATHI peodiafaer
MIPOYKIUS HU3KHUX HIIH MTPOMEKYTOUHBIX (CPEIHHX) MIepeesioB,
HE INpefHa3Ha4YeHHas! AJs KOHEYHBIX MOTpeOUTeNel, mostomy
BO3MOYKHOCTH MHOCTPaHHBIX IUIAT(HOPM IIIEKTPOHHOU KOMMeEp-
1 B cermMeHTe B2C sBIsiIOTCS peNeBaHTHBIMU JUIl OTHOCH-
TEJIHO MEHBLIEH 0K POCCUIICKOTO OM3HECa, YeM 3TO OBLIO OBI,
CKQ)XEM ISl CPaBHEHUS, JJIS UTAJbSHCKUX TMPOMBIIIICHHBIX
KOMIIAaHWH ¥ KOHIIIoMepaToB. OIHAKO BCE K€ CTOUT OCTaHO-
BUTBCS Cpa3y Ha BO3MOKHOCTSIX, OTPaHHUYCHHUSAX U MEXaHHU3Max
MHTEPHET-IKCIIOPTa POCCUICKUX TPOMBIIUICHHBIX KOMITaHHN
FMCG (pbiHka ObICTpO 000pauMBaeMbIX TOBAPOB MM TOBApOB
C BBICOKOH 9acTOTOI IOKYIIKH, TOBAPOB MTOBCEHEBHOTO CIIPOCA)
Ha POCCHUCKUX U 3apyOekHbIXx B2C-mmargopmax.

1. MepcnekTmBbl U NPOBAEMbI 3KCMOPTA
npeanpusti FMCG-cekTopa
yepes B2C-nAaatdopmbl

B rexymieli cutyanuy CaHKIIMOHHBIX OTPAaHUYCHHUI BO3MOXK-
HOCTU HMHTEpHALMOHAIM3alMU OM3HEcCa BEAYLIMX POCCHUHCKUX
B2C-mnardopm (Wildberries, Ozon, Yandex u COepmapkera)
pe3ko cy3winck. Ecnu o coctostnmnio Ha konery 2021 rozxa Bce
Ha3BaHHBIC JIAAEPHI POCCHUICKOrO IUIaT(OPMEHHOTO OH3He-
ca B TOM MM MHOHM CTENEHH NMPUCTyNaIM K dKCIaHcuu B Boc-
TouHyt0 EBpormy (B yacTHOCTH, B Takue cTpaHbl, Kak [lombmral,
Uexwusi, Benrpus) [Marsees, 2022], To Teneppb Ha 3aaJJHOM Ha-
MIPaBJICHUH Yy POCCHUCKHX IUIaTdopM ocranack TONbKO Pecry-

! Marsees [I. Tlonbiua BBena cankiuu nporus Wildberries u Tarbstabl Bakansuyk. VC.ru. 2022. 26 despans. https://ve.ru/trade/410699-polsha-vvela-sankcii-protiv-wildberries-i-

tatyany-bakalchuk.
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6nmka benapych, Kyna B HacTosiee BpeMs 0COOCHHO aKTHBHO
npoxsuratorcst Ozon u Wildberries’ [Kanenuk, 2023]. OnHako
U TPECIIOBYTBIH «pa3BOpPOT Ha BoCTOK» I pOCCHMMCKUX T'H-
TaHTOB MHTEPHET-9KOHOMUKH, B OTIIMUME OT HEKOTOPBIX APYIUX
oTpaciel, HUKAaKUX PEaJMCTHYHBIX IEPCHEKTHB U aJbTepHa-
THB HE NpE/Iaraer, Tak Kak KUTaicKue miargopMbl (0COOSHHO
Alibaba, JD, Vipshop, Tenscent) CIVIIKOM CHJIbHBI U TOCIOA-
CTBYIOT HE TOJIbKO Ha pblHKEe KuTas, HO M NpUTATHBAIOT CBOEH
«9KOHOMHUECKOH IpaBuTaLein» (Bolpakasch s3bikoM I1. Kpyr-
MaHa), K IpuMepy, KOMIUIEMEHTOpoB u3 cTpan CpenHeld A3uu.
B cknagpiBaromuxcsi peanusx POCCUHCKMM IPOMBIIUICHHBIM
kommanusiM B cekrope FMCG Oonee 1ienecoodpazHo 0bu10 ObI
pacIIUpsTh NPUCYTCTBUE Ha KUTAHCKUX IUIaThopMax. ITo UMe-
€T CBOIO IParMaTHYHYIO JOTUKY B CKJIa/IbIBAIOIIEICS T€03KOHO-
MHYECKOIl KOH(UTYpaLiK, OJHAKO B TO K€ BPeMsl HEOOXOIUMO
MOHUMATbh, YTO TAKOH MOAXOI MMEET CBOH MPOOJIEMBI H CTpare-
ru4eckue orpaHuueHus. OTMETUM YEThIPe OCHOBHBIE IIPOOIEM-
HbIE 00J1aCTH, KOTOPbIE B HEKOTOPOH CTETICHU MEX/1y co0OH B3a-
MMOCBSI3aHBL.

IlepBast mpobiemMa — 3TO 3aBHCHMOCTh POCCHUICKHX IIPO-
MBIIIICHHBIX KoMmnanui cektopa FMCG ot miardgopm omHOU
cTpaHbl. B nanHyro mpoOieMHyI0 00IacThb IMOMaaaloT He TOJb-
KO BOIIPOCHI OyayILel cTaOMIbHOCTH U JPYKECTBEHHOCTU POC-
CUIMCKO-KUTACKUX OTHOILICHUH Ha MPOTSHKEHUM JJTUTEIBHOTO
Nepuozaa, Ho, 4To emie Oosiee BaKHO, — Kak Kurail BUIUT cam
JULst ce0sl 3a1a9M PEeryITUpOBaHUs HU(PPOBBIX MIATHOPM, B TOM
qucIie B OHJIaiiH-ToproBie. 3a nsa aecatuieruss KHP noctpowma
0YeHb OOJBLIYIO TIATPOPMEHHYIO SIKOHOMUKY. OHAKO C Haya-
na 2021 roga KuTalckoe NPaBUTEILCTBO HAYAJIO BHEIPSTD PsjL
HOBBIX M€p, IIUPOKO M3BECTHHIX KaK «CTPOTHE MpaBHiIa», YTO-
ObI NCTIPABUTD «HETIPABWIILHOE) MOBEACHHE IIIATHOPM U MOBbI-
cuth 3G (HEKTUBHOCTD PHIHKA. DTa MOJUTHKA BBI3BaJIa HEKOTO-
pble HETaTUBHBIE TOCIEACTBUS Ul KPATKOCPOYHON JAMHAMHUKH
9KOHOMUKH IIaT(HOPM, BKITFOYAsT YBOJIBHEHHUS COTPYIHHKOB, CO-
KpallleHHe MHBECTHUIIMHI 1 00BaJbHOE CHIYKCHUE PHIHOYHON CTO-
MMOCTH KOMIIaHMH CEeKTOopa 3JIEKTPOHHOM kommepruu [Huang,
2022]. DT0T Kelc ImpeAcTaBIseT OrPOMHBIH HHTEpPEC B paMKax
pPaccMOTPEHUsI MHOTHX aCIeKTOB HU(POBOIT IKOHOMHKH, B TOM
YUCJIe B TOM paKypce, Kak CHJIbHOE rocynapcTBo Bpoae Kuras
OTpearupoBaio Ha TO, YTO TIATPOPMEHHBIE KOMITAHIH TIpeBpa-
THIUCh U3 TOCTABIIMKOB PA3IMYHBIX OHJIAIH-YCIYT B OCHOB-
HYI0 UHQPACTPYKTYpY SKOHOMHUKH M OOIIECTBa W JaXke CTaJH
B HEKOTOPOM CMBICIIE «YI'POXKaTb)» OCHOBHBIM LIEJISIM M IIPHO-
puteram mpasutenbeTBa [McKnight et al., 2023]. Hamrymes-
mue coObITUs BOKpYT nn¢possx miardopm B Kurae B 2021-
2023 romax roxasajid, YTO KUTAHCKOE IIPABUTEIILCTBO MOMKET
CYILECTBEHHO BMEIIUBATHCS B CEKTOP OHJIAHH-TOPrOBIIN, B TOM
4yHciie U3 COOOpaXeHUH MojaepKaHus MaKCUMaJIbHO BO3MOXK-
HOTO yPOBHSI KOHKYPEHIIUU CPEAU BEHIOPOB U JUIS OAUHAKOBOH
JIOCTYITHOCTH BCEX OCHOBHBIX IUIOIIAJOK JUIsl BCEX BEHJIOPOB
(OTCYTCTBHE SKCKIIIO3MBHBIX YCIOBUH U J0roBopoB). C TOUKH
3peHusi OOIIECTBEHHBIX MHTEPECOB TAKOTO POJia MOJIUTHKA pe-
TYJAMPOBAaHUSI MMEET CBOIO JIOTHKY M oOocHoBaHue. [lepBoHa-
YaJIbHO Y MEX/[yHapOJIHBIX HHBECTOPOB, TOPTYIOUINX aKIUSIMU
BeIYIINUX KHUTaickuX miardopM, Oblla OUeHb SMOLMOHANIbHAS
peaxiys Ha rocy/lapCTBEHHBIH AUPHKU3M B OTHOLICHUH IIJIAT-

TleTepmuHarTb! BbIG0Pa CTPATEr Vid BbIXOTA POCCMACKYX NPOMBILNEHHbIX NPEANPUATII Ha BHEWHYE PbIHKW Ha OCHOBE NNaTchopmeHHbix Moneneii B2C v B2B
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(hopM, HO Jaxke y HTON KaTeropuH CTEHKXOJIIEpPOB MOCTETEH-
HO YJIETIIHCh CTPACTH, XOTs 4acTh (OHIOBOTO pbiHKa Kwutas,
IPEICTABICHHAs] KOMIIAHUSIMHU «HOBOI SKOHOMHKHNY», Ha KOHEI
2023 ropa erie He OMPaBUIIACh OT MACIITA0OHOTO PEryISATOPHOTO
BMEIIATEJILCTBA.

BaxHo Takxke 3agymarbCsi M O TOM, KakOBO MECTO pOC-
CHHCKUX UIPOKOB B KUTAHCKONH LU(POBON SKOHOMUKE C TOUKU
3peHUsI OOIIEro CTPATErHYecKOro paKypca, B TOM YHCIe B KOH-
TEKCTE aMEpPUKAaHO-KUTAMCKOTO ONbITa B3aMMOOTHOIIEHUI
B udpoBom perynupoBanuu. [Iponseraromas miatgpopmMeHHas
9KOHOMHKa KuTas Ha paHHUX CTaAMAX CBOETO pa3BUTHUs ObLIa
OTHOCHTEIIBHO OTKPBITOM, KOHKYPEHTOCIOCOOHONH M OpPHEHTH-
POBaHHOHM Ha PBIHOK, a TAKXKE MOTy4Yasa BEIFOLY OT aMEepHKaH-
CKOTO Kamuraia u npuxoja amepukanckux ¢pupm. C 2009 roma
00e CTpaHbl HOCTEHNEHHO OIPAHUUUBAIOT JOCTYI K BHYTPEHHUM
PBIHKaM HH(POPMAIMOHHEIX YCIYT ApYT Apyra. B oboux ciryya-
X OCHOBHOE O(HIHMaIbHOE 000CHOBAaHHE Kacaloch TpeOoBa-
HUH HaIlMOHAJILHOM 0e301acHOCTH, a He poliieM TOproBoii mo-
utuky. Onupasich Ha TEOPHIO MEKAYHAPOIHON IOIUTHYECKOH
SKOHOMHH, HEKOTOPBIE MCCIIEOBATENIN HA3bIBAIOT MOJEIb B3a-
umozeiictus CIIA u Kuras nudpoBsIM HEOMEPKaHTHIM3MOM
(digital neo-mercantilism) [Mueller, Farhat, 2022]. Iu¢posoii
HEOMEPKAHTWIIN3M KaK KOHIICIIHsS OOBbEIUHACT MOIIb U 0e3-
OMAaCHOCTh HAIMOHAJIBHOTO TOCYAApCTBA C 3KOHOMHUYECKHUM
pa3BUTHEM B HU(PPOBOI SKOHOMHKE. [TOIUTHKK TPECTABISIOT
nH()OpPMAIOHHBIE TTOTOKH ¥ IU(POBBIE TEXHOJIOTUH BO BHY-
TPUIOJIUTUIECKOM AUCKYPCE KaK KPUTHUECKHU BaKHBIC 11 O€3-
OTIaCHOCTH M MOIIM rocyaapcTsa. Y B pesynbrare rocy1apcTBo
IPOBOAUT pa3uyuHble (HOPMBI IPOMBIIITIEHHON MOIUTHKH, JIO-
KaJM3aluy JaHHBIX, TOPrOBOTO MPOTEKIIMOHU3MA WIIH MIPSIMOTO
MCKJIIOYEHHS HHOCTPAHILIEB U3 TE€X WM MHBIX CEIMEHTOB IH(p-
POBOI SKOHOMUKH. DTOH MmoauTuKU npuaepxkusatorcs u CIHIA,
u Kuraii.

B ecrecTBeHHBIX M WHIYIUPOBAHHBIX KUTAWCKUM IIpaBH-
TEILCTBOM IpoIeccax 000CTPEHUST KOHKYPEHLIUH Ha KUTailCKoM
PBIHKE DJIEKTPOHHOW KOMMEPIIMU HEOOXOAUMO TIOHUMAaTh MECTO
poccuiickux BEHAOPOB C TOUKU 3PEHUS NEPCIEKTUB obecreye-
HUS JIOCTaTOYHO BBICOKOH PEHTa0eNBHOCTH. «IJKOIOTHIECKast
HUIIA» [UIT MHOTHX POCCHMCKHX HPOMBIIUICHHBIX KOMIIQHHH
371eCh MOXKET OKa3aThCsl KIIACCHYECKHM «KPAaCHBIM OKEaHOMY, TJIe
KOMIaHUU OyayT MaKCUMaJIbHO COKPAILATh U3/EPIKKU, KOHKYPH-
pOBaTh 10 LIEHe, UMUTHPOBATH IPOIYKLHUIO APYT Apyra. Bo3mox-
HO, B PaMKaX OTJEJBHBIX OTpacieild, HalpuMep KOHIUTEPCKOH,
npoxykuus ycinoBHbIX «KpacHoro OkTs0psi» nimn «beneBckoit
IIACTUJIBD) CMOXKET BBICTOSITH 3a CUET ayTEHTUYHOCTH MPOAYKTa
WU B KaKOM-TO CTETEHH 3aLIUIIEHHOCTH TeorpadmIeckoro mpo-
UCXOKACHHSI OTACIBHBIX IMO3MIHUHA TOBAPHONW HOMEHKJIATYPHI,
a Tarke Omaronmapsi cTaOMIBHOCTH KadecTBa W MOIMYJISIPH3aLIN
OpeHza, HO TaKoro PojJa UCTOPUU MOTYT OKa3aThCsl, CKOpEe, UC-
KIIFOYCHUEM.

Bropas mpoOnemHass 00nacTh HMCHOJNB30BAHUS KUTAWCKUX
Iar(hopM COCTOUT B TOM, YTO ITH ILIATGOPMBI OYIIyT CTHMYITH-
POBaTh KHYTOM U IIPSHUKOM BCEX BEHAOPOB (BKJIIOYAsl POCCHII-
CKHX) paboTaTh ¢ MAKCHMAJIBHO TIIYOOKHMH CKHIKAMH JIIS T10-
CTOSIHHOTO HapalliBaHUsi MacIiTabOB 3KOCHUCTEMBI. Y TaKoW
MOZIETIM MMEIOTCSI TOJIBKO JIBa JIOJITOCPOYHBIX U YCTOMUYMBBIX

2 Kanenuk JI. Ozon 3ayCTUT paccpouKy it GeIopycoB U B 3 pasa yBEIMYMT KOJIMYECTBO MYHKTOB Bblnaun 3aka3oB. MYFIN.by. 2023. 25 cenrsi6ps. https://myfin.by/stati/view/ozon-

zapustit-rassrocku-dla-belorusov-i-v-3-raza-uvelicit-kolicestvo-punktov-vydaci-zakazov.
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OeHedunmapa — norpedurenp u cama miardpopma. Heodxonaumo
OTKa3aThCsl OT WLTIO3UI M MOHUMATh PEaIMU BOCTIPHATHS TIIAT-
(dbopmMaMu CBOMX BEHAOPOB: IOCIEIHUE B BOCHPHUITUH MEPBBIX
SIBJISTIOTCSI, MEeTahOPHIECKH BBIPAXKasiCh, TOIUTMBOM [Tl POCTa,
PacXoIHUKaMHU, MapKUHAJIBHOCTh OU3HECA KOTOPBIX MIAaTHOpMy
B JIy4IIEM ciTydae He HHTePECyeT. A eCIIH U HHTEPECYET, TO TOb-
KO B KOHTEKCTE 00OECIIOKOCHHOCTH 32 YIIyILEHHbIE, He HapalleH-
HBle Ooiee MTyOOKMMH CKHIKaMH OOBEMBI MPOIaX LI caMon
IIaTGOPMBI.

B sTOM acnekre Ha caMOM Jieie HeT OOJbIION CrelHpUKH
UMEHHO KHUTaHCKHX Iu1aTdgopm (ObU10 Obl HEKOPPEKTHO MMEH-
HO UM TIPUIHCHIBATE 0COOYI0 OE3KaNIOCTHOCTh K BEHAOpaM) —
aHaJOTMYHbIE NMPOsBIEHUs UMeIoT Mecto U B Poccun. 1 Ozon,
u B ocobenHoctn Wildberries peryisipHO HaCTOATEIBHO «IIPO-
CSIT» BEHJOPOB MOJJEP)KaTh MAKCUMAJIBHO [TyOOKHUMHU CKUJIKa-
MU CE30HBI aKLIUH W PacIposaK, B TOM YHCIIE MO yTPO30i He-
BBIBEJICHUS UX IPOAYKTOB B IIOMCKOBBIX 3aIllpocax MOKyHarenaen
B TIEPUOJI IPOBEICHHS aKLUH, €CIIM YPOBEHb CKUJIKU Ha MIPOIYK-
TBI 110 OTHOILEHUIO K CpeIHEl IeHe 3a IMOCIEIHUE HECKOIbKO
MECSIEB HE JOCTUTHET HEKOTOPOTO YCTAHOBJICHHOTO YPOBHS,
HanpumMep 35%. DT0 O4eHb CHIIBHO ObET IO PEHTA0EIbHOCTH
BEHJIOPOB Ha TUIOMIaAKaX. To JIM UM HYXKHO Jep)KaTh Ha 9acTb
HPOIYKLUH LIEHBI 32 MECSL-/Ba A0 PACIPOAXU IOBBIIIE, YTO-
OBI OBLIO OTKY/IA MPENOCTABIATH TPEOYEMYIO IITyOOKYIO CKHIKY,
TO JIM CBBIKHYTBCSI C BDEMEHHBIM «JI€JIUCTHHIOM» CBOMX TOBAapOB
¢ IaTGopMBI KaK ¢ MEHBIINM 3JI0M, TO JIH BCE-TaKd CMHPHTHCS
C TeM, YTO HEIENbKY-APYTylo IMpUAeTcsl NopadoTaTh Ha IOBbI-
HIEHHBIX 000pOTax ¢ HEOOBIION OTPUIIATEEHOI PEHTAa0CIBHO-
CTBIO BO MMS$I «CBETJIOTO Oymymiero» (M, CKopee BCero, He CBOEro
COOCTBEHHOTO OY/TyIIIEro, a miaTGopmbl).

Tpetbs mpobiema Monaganus POCCUICKUH TPOMBIIUICHHBIX
komranuit FMCG-cekropa B OpOUTY KHTaWCKUX IIaTPOPM CO-
CTOUT B TOM, YTO B HOBOM «KHMTACLEHTPUYHOM) JIEIOBOM MHUPE
MIPUZIETCS] UMETh JIENI0 ¢ COOCTBEHHO CAMUMHM KHTAHCKIMH TIPeI-
NPUHUMATEIISIMU, KOTOpBIE SIBILSIIOTCS I[NIOOAIbHBIMH YEMIIMO-
HAMHU UMHTALUH, aJIalTaldy TPOIYKIUH, CKOPOCTH BHEIPEHHUS
U 00ecrieyeHns MaKCUMaJIbHOTO MaciiTada Mmpou3BOJICTBa U 3(-
(DEeKTHBHOCTH TaK Ha3bIBAEMOMN IOHUT-OKOHOMHKH.

UYetBepras npobiemMa 3aKI04aeTcs B TOM, KAaKOM ITyJ1 KOMILIe-
MEHTOPOB H BEH/IOPOB U3 TPETHHUX CTPaH OKAKETCS B KUTAHCKUX
9KOCHUCTEMAX OHJIAHH-TOProBiIH. DTO, KaK MOKHO IPE/oaraTh
13 TEKYIIUX TPEHIOB, OYIyT B TOM YHCIIe Ka3aXCTaHCKUE, KHUP-
T'U3CKHeE, y30€KHCTaHCKHE IPOMBIIITICHHbIE KOMIIAHUH, KOTOPbIE
B OTpACIISIX JIETKOW W NMHUILEBOH MPOMBIIUICHHOCTH MOTYT OKa-
3aThbcsl OOJiee KOHKYPEHTOCIIOCOOHBIMH (KaK 10 Ka4yeCTBEHHBIM
XapaKTepPUCTUKaM TOBApHOW HOMEHKJIATYpHI, TaK U IO CTPYK-
Type 3aTpaT NPOM3BOJICTBA U JOTUCTUYECKUX LENIoUeK) U Ooree
YCIIEITHBIMU B IPUBJICYCHUN KUTaHCKUX MHBecTUINI. K mprme-
py, B 2023 rony mocie BCTped HpeACTaBUTENEH Ka3aXCTaHCKO-
r0 TPaBHTEIbCTBA, MpPEICTABUTENEH Ka3aXxCTaHCKOro Ou3Heca
U BeIyIIUX KUTaWCKUX IuiardopM (B 4acTHOCTH, JD) Hauamoch
JIOCTaTOYHO MAacCOBOE PACIIUPEHUE PHCYTCTBUS Ha KATAHCKUX
mwIargopmMax Ka3aXCTAaHCKUX IPOMBIIUICHHBIX MPEANPUSTHIH,
BBIITYCKAIOMINX IIUPOKUA ACCOPTUMEHT IPOIYKTOB ITHUTAHHUS
(MOACONHEYHOE U PAIICOBOE MACIIO, KOHAUTEPCKUE U3AEIHUS, al-
KOTOJIbHBIC 1 O€3aJIKOTOJIbHBIC HATIUTKHU, CHEKH)®.

Nnbkeswy C.B.
llkevich S.V.

Q. MeXxaHM3Mbl MeXXAYHAPOAHOTO LICPMUHIa
UHAYCTPUAAbHbIX aKTMBOB Ha OCHOBE
B2B-nAatdopm

B Hacrosiiiee BpeMsi MPOUCXOJUT YBEIWYEHHE KOJIMYECTBA
CEKTOPOB M OTpaciei, KOTOpble TOTOBBI COBMECTHO HCIIONB30-
BaTh 00OPY/IOBAHUE M MTPOU3BOJICTBEHHBIE IUIOIMAAKU. [Ipumeya-
TEJIBHO U TO, 4To B KuTae B pamkax rocynapcTBeHHON MHHOBa-
IUOHHON U MPOMBIIUIEHHON MOJUTUKU PeaTu3yeTcs Mporpamma
‘Made in China 2025°. «Caemnano B Kurae 2025» — 310 kuraiickas
Bepcus UHIycTpuu 4.0, Lenbo KOTOPOH sBIAETCA pacliupeHne
MIPOM3BOJICTBEHHBIX BO3MOKHOCTEH cTpanbl [Wang et al., 2020],
B KOTOpOH INpenycMaTpuUBaeTcsl co3gaHue Oonee IBYX NECSTKOB
OOIIHX MPONU3BOICTBEHHBIX ILTAT(HOPM C MOIITHBIMU HHHOBAIIMOH-
HBIMH BO3MO)KHOCTSIMU M OOJIBILIM BIIUSIHUEM B OTPACIISAX, KOTO-
poie k 2025 roy 10IKHBI IPEBPATUTHCS B KITIOUEBBIX IpaliBEpOB
Ka4eCTBEHHOTO pocTa. B mepByio ouepens 3To JOHKHO IPOUCXO-
JUTh HA OCHOBE COBMECTHOI'O MCIOJIb30BaHMS (IIEPUHTa) IPO-
W3BOJICTBEHHBIX MOIIHOCTEH (MHIYCTPHAJBbHBIX aKTHBOB), Ky/a
BXOZIAIT 000pYHOBaHKE, POOOTHI, HHCTPYMEHTBI, HHTEIUIEKTYaIlb-
HbIE PECYPCBI, JTOTHCTHKA U CKIIa[CKUE KOMILIEKCHI.

B camoii o0meid TpakToBKe TaHHAs MOJIENb MONy9nIia Ha3Ba-
Hue Equipment-as-a-Service (oOopynoBanue kak yciyra, EaaS),
IIOCKOJIBKY OHA HIO3BOJISICT IPHIaTh CEPBUCHOMY U IIEPHHIOBOMY
KOMIIOHEHTaM HCIIOJIb30BaHMs [NIaBEHCTBYIOLIEE 3HAYCHUE, U €€
B LIEJIOM MOYKHO paccMarpHBarh B paMKax oOIIel CepBUCH3ALIN
npou3BozcTBa (manufacturing servitization), KoTopasi yCKOpHIach
Oraroziapsi BHEIPEHMIO MUQPOBBIX TexHomoruil [Paschou et al.,
2020]. MenemKkepaM NPOMBILUICHHBIX IPEIIPUSITHH HEOOXOIMMO
YUHUTHIBATh HEKOTOpHIE BHYTPEHHHE M BHEIIHUE (HAKTOPBI BIIHS-
HHS, YTOOBI JOCTUYb CTPATErHUECKOTO, CPEAOBOTO U OpraHH3aIH-
OHHOT'O COOTBETCTBHUS HOBOM momenu [Feng et al., 2021]. O6mias
9BOJIOLMS TAKOTO POZA CUCTEM M PACIIMPEHHOE OIpEAeIcHHe
«00OpyIOBaHNE KaK YCIyra» Ha OCHOBE COBMEIECHHs aCIEKTOB
pacimpeHns: CepBUCU3ALUMK U Pa3BOpaYMBAHUS IIAT(GOPMEHHBIX
1 HKOCHCTEMHBIX MOjIeliell On3Heca oTpakeHa Ha puc. 1.

B cexrope npoMBIIUIEHHBIX TOBAPOB HE SBJISECTCS CEKPETOM
TO, YTO 3HAUUTEJbHAS YacTh NPUOBLTH OOJIbIIe HE 3apaldarhiBa-
eTcsl Ha HOBOM 00opyaoBaHuM. DakTHUECKH MOCIENPOJaXKHbIe
CEPBUCHBIEC TIPEUIOKEHUS], SBIAIOLUIMECS ECTECTBEHHBIM IIPO-
JOJDKEHUEM LIEHTPAJIbHOTO U3/IEIIUs, TAKNE KaK 3allaCHbIC YacTH
WM TeXHUYECKasl TOJJIeP)KKa, CTAIU JIpaiBepoM MpUOBLIH HO-
Mep oxuH. Ho ¢ ycunennem TeHIEHINY K CHI)KCHUIO peHTa0eb-
HOCTH HOBOro obopynosanus MHorue OEM-npousBonurenn
TaKXKe OINPEACITHIN JJIsl ce0sl B KauecTBE MPHOPUTETHBIX MOjIe-
mu EaaS, 94To0bI 00ecrieunTh HageXKHBII NCTOYHUK CTAaOMIBHBIX
IIOTOKOB BBICOKOH IpuObUIH. Kpome Toro, co cTopoHs! MOKyma-
TeJlel HaMEeTUIICS SIBHBIA TPEH/I Ha BBIBEJCHHE YAaCTH MOTPeOIs-
€MOTr0 KOJIMYECTBA M3ENUI UM UX MOIIHOCTH B IIEPHHIOBBIH
(bopmar, MoCKOIIBKY, B CBOIO 04epe/ib, X KOHEYHbIE IOTPeOHTE-
T (MJTH IpyTUe NoTpeduTeH 60Jiee BBICOKUX TEXHOJIOTMYECKUX
TIEPEJIeNIOB) MPEABSABIISAIOT CBOH CIIPOC C CYIIECTBEHHBIMH CE30H-
HBIMH WJIM KOHBIOHKTYpPHBIMH KosieOaHusMu. Kak urtor, BMecTo
TOTO YTOOBI TOKYIAaTh, K IPUMEDY, IIATh MAIIHMH, KIUEHTHI Te-
nepb XOTAT NPUOOPECTH TPU-YEThIPE, HO XOTEIH ObI UCIIONIB30-
BaTh OCTABILHUECS OJHY-ABE 110 MEPEe HEOOXOTUMOCTH.

* Elue oiMH KUTAHCKK MapKeTIUIEHe OTKPBLIM ISl Ka3axCTaHCKMX ToBapoB. KasaxcraHckue npeanpuHuMarend OyyT IpOaaBarh IPOLYKTHl HA OJHOM M3 KPYIMHEHIIMX KATaHCKUX
onnaitn-ardopm. opoe Kazaxcran. 2023. 17 anpesst. https:/forbes.kz/economy/business/kitayskiy marketpleys jdcom_stanet dostupnyim_dlya kazahstanskih tovarov/.
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Puc. 1. PacuimpenHoe ompefeneHne «060pyRoBaHue KaK yCIyra»
Ha OCHOBE COBMEIIEHNS aCIIEKTOB PACIIMPEHNs CEPBUCU3ALUN Y Pa3BOPAYMBAHNA

1aTOPMEHHBIX 1 9KOCUCTEMHBIX MOfe/Ielt 613Heca

Fig. 1. An expanded definition of ‘Equipment as a Service’
based on combining aspects of expanding servitisation and deploying platform
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00J1aCTH CO CXOXKHMH HMHTEpPEeCaMH MPOM3BOAH-
TeJel KOMIUIEKTHOTO 000pY/I0BaHHs ¥ KIHEHTOB,
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IJIEKTHOTO 00OpYAOBaHMS yCTaHABIMBATL OoJiee
JIOBEPUTEIIbHBIE OTHOLICHUS C KJIMEeHTamu Oja-
roaaps aHalin3dy HaHHBIX B PEIKUME PCaJIbHOTO
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MHO)KECTBA MPOMBIIUICHHBIX KJIHEHTOB CTaHO-
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Yro npogasatb

Hcmounux: Equipment-as-a-Service: From capex to opex — New business mod-
els for the machinery industry. Deloitte. 2021. https://www2.deloitte.com/con-
tent/dam/Deloitte/de/Documents/energy-resources/Deloitte Equipment-as-a-Service.pdf.

JInst GONTBIIMHCTBA MPOU3BOAUTEINEH MPOMBIIUICHHOTO 000-
PYIOBaHMsI TEPMHH «000pynoBaHue kak yciuyra» (EaaS) e siBns-
eTcsl 4eM-TO HOBBIM. [Iepexost oT pa3oBhIX MPOIaK KalTUTaIbHBIX
ToBapoB (CapEX) K peryisipHbIM IIOTOKaM JOXOAOB, OCHOBAaH-
HBIM Ha HCIIOJIb30BaHUU WM MPOU3BOIUTEIFHOCTH 000PyIOBa-
Hust (OpEX), Obl1 0OBIYHOI MPAKTHKOW B HEKOTOPBIX OTpacisixX
yxke Oonee gecsatu jer. CamMoe 3HAYMMOE 37IeCh COCTOHT B TOM,
YTO TAKOE PELICHHE [103BOJISAET IPOMBIIIICHHBIM KOMITAHUAM OT-
Ka3aThCsl OT MOJENH 3aKYIOK C BHICOKMMH KalTUTAIBHBIMHU Pac-
XOZIaMH B TIOJIb3y MHOTOJIETHUX COIIALIEHUH 00 00CITy)KUBaHUN
C yIpaBIICHUEM OIEPaIlMOHHBIMU pacxogaMu. Takoro poaa mMo-
JIeTIM MOTYT Pa3InyaThCsl B 3aBUCUMOCTH OT TOTO, 32 YTO Ha ca-
MOM JieJie TUIATHT KJIMEHT (HamlpuMep, 3a Yac HCIOJB30BAHUS,
3a €AMHUILY TPOAYKIMU WIIM Ha OCHOBE 001IeH APPEKTUBHOCTH
obopynoBanust). OTHAM U3 SIPKHUX TPHUMEPOB SIBISIETCS IUPOKO
paspexiamupoBaHHas Mojieib Rolls-Royce, kotopast mpoussesna
PEBOJIIOLIMIO B TOM, KaK KOMIIaHHS [TPOAAET TYpOHHBI: HA OCHO-
BE MOJENIU LIEHOOOPA30BaHUS «MOLIHOCTh B 9ac», MOCKOJIBbKY
C KJIMEHTOB B3UMAeTCs IUIaTa TOJBKO 3a KKIBIA Yac (hakTH-
4ecKkoro ucnoip3oBaHus’. Kommanun Bce 0oblie paccMarpu-
BafOT ce0sl He TONBKO M JaXKe HEe CTOJBKO KaK MPOM3BOIUTENCH
opuruHajgbHoro odopynosanus (OEM), HO M Kak ITOCTaBIIMKOB
(poBaiiziepoB) KHOEPHUIUUECKOTO 00OPYAOBAHUS KaK YCIyTH
(CPE-aaS) [Sanchez et al., 2022].

OpueHTanyss Ha JOJITOCPOYHOE OOCIY)KHBaHHE 000pYyHO-
BaHUS MMeeT OOMbLIOe 3Ha4YeHHEe Ul pa3paOOTKH IPOMBIII-
JICHHOTO O00OpYHOBaHHMsI, MTOCKOJIBKY OHO IMO3BOJISET BBIBIISTH

LleHHoCTHas
KOM6UHaumsa

BPEMEHHBIM, a TaKOKe 0oJiee BKJIIOUEHHBIM C TOU-
KU 3pEHHS MOCTPOCHHS CIIOCOOHOCTEH M KOMIIe-
TeHuui npeanpustuii [Kimita et al., 2022].

OTnenpHBI MHTEpEC MPEJICTABIAET ACHEKT
pacnpeneneHus 3arpaT Ha JOCTYH K 00opymo-
BaHMIO cpenu Iyna apenaaropos. dopmupyto-
mmasicsi MPaKkTHKa IIOKAa3bIBAaeT, 4YTo Onaromgaps
TEXHOJIOTUSIM YETBEPTON HMPOMBIIIICHHONW PEBOJIOIMN MOKHO
pacIpeaeaTh U3AEPKKU HE TOJIBKO B 3aBUCUMOCTH OT IPOAOJI-
JKHTEIBHOCTH JIOCTYIIa, HO ¥ B 3aBUCHMOCTH OT 00beMa HCIIOJb-
30BAHHBIX MOIIHOCTEH MM KOMOMHHPOBAHHBIM 00pa3oM, €CiH
OH 0oJiee TOYHO OTpaXkaeT XapakTep MOTPEONICHUS] U BO3MEIIle-
HMS UHJLyCTPUAJIbHBIX aKTMBOB Ha OCHOBE aHAJIM3a COBOKYITHOM
(monHOM) crommocTh BiaaeHus. OOoOpyHoBaHHE Kak yciyra —
9TO OAMH M3 CaMbIX SPKHUX HMPUMEPOB B MHHOBALMM COOCTBEH-
HO OHM3HEC-MojieNiell B IPOMBIIIIEHHOCTH. DTO HHHOBAIIHOHHAS
OusHec-MoeNb, KOTOpask O0bEAUHSET KaK MPOIYKT, TaK U yCiIy-
TH, HEOOXOMMBIe JUTsT 0OCITY>)KUBaHHSI U IKCIUTyaTalui 000pyao-
BaHUs, B OJHOM NPEJIOKEHUHU, IIPU ITOM MOJEIb OIyUEHHUs J10-
X0J1a OCHOBaHa Ha (PaKTHUYECKOM mosrydaeMoit nieHHocTH [Rosler,
Friedli, 2021]. I oueHp BaKHO MMETh OOJiee TOUHOE MPEACTaB-
JICHHE OTHOCHUTEJIBHO TOTO, TI0YEMY HPOMBIIIICHHbIE KOMITAHUH
HepexomsIT K OM3HEC-MOIENsIM, OCHOBAaHHBIM Ha COBMECTHOM
ucnons3oBanuu [Stojkovski et al., 2021]. TIpu 3TOM Ba)kHO MO~
YEpPKHYTb B3aUMOCBA3b MEXK/Y PA3JIMUHBIMU KOMIUIEKCAMU TEX-
HOJIOTH W BBIOOPOM CIielM(pHIECKUX, HUIIEBBIX OM3HEC-MOJIe-
Jel IPOMBIIUICHHBIMU npeanpusatusmu [Tpadyk u ap., 2018].
Yenex Ou3HEca MPOMBIIIIEHHOTO IPEIPHATHS IPHHIAITHATIEHO
3aBUCHUT OT CTEHEHHU KOMIIJIEMEHTaPHOCTH KOMILIEKCa LIU(PPOBBIX
TEXHOJIOTUI M OM3HEC-MOJIeNN, TaK KaK HECTBIKOBKH OTPa3siTCs
Ha YCTOWYMBOCTH M PE3YJIBTaTUBHOCTH KaK OTAENBHBIX OIOKOB
OH3HEC-TIPOLIECCOB, TAK U BCEH CTpaTEeruu.

B nacrosmee Bpems hyHkunoHupyromme B Poceniickoii de-
Jiepalii MH)KHHUPUHIOBBIE LIEHTPBI, KaK 00IIero mpoQmiIs, Tak

4Nor Lines and Rolls-Royce sign landmark Power-by-the-hour service agreement. Rolls-Royce Press Release. 2017. 24 May. https://www.rolls-royce.com/media/press-releases/2017/24-

05-2017-nor-lines-and-rr-sign-landmark-power-by-the-hour-service-agreement.aspx.
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HEFB2CHIB2BF AR B EZ B Tl il skt SRR ER R

U CIICIUATIM3UPYIOUIUECA Ha aJAUTUBHBIX TCXHOJIOTUAX, MIPEa0-
CTaBILIIOT B TEXHHYECKOM IIIAHE JOBOJIBHO XOPOIIHE, HO C TOU-
KU 3pEHUsI OTeHIMala KOMMepLuanu3auu 1 3pQeKTuBHOCTH
3aTpaT TONBKO KPAaTKOCPOYHBIE BO3MOXHOCTH IO H3YYCHHIO
U anpo0alyy pa3InyHbIX TEXHUUECKUX YCTPOHCTB. M 1t MHO-
THX MPENPUSTHI 3TOTO HeocTaTtodHo. Llenecoobpas3Ho Ha Oa3e
WHXXUHUPUHTOBBIX LEHTPOB BHEAPUTH ITOJHOLCHHBIC Lll/I(i)pO-
BBIC TUTAT(OPMBI U IPETOCTABIATH YCIYTH IO apeH/e W JTN3HH-
ry 0o0OpynOBaHUs, TEXHUYECKOH MOIAEPKKE, KPAaTKOCPOUHOMY
U CPETHECPOYHOMY INPUBICUCHHIO PEAKHX M BBHICOKOKBANH(U-
HOUPOBAaHHBIX CIICIIUAJIUCTOB. 210 JacT BO3MOXXHOCTb HMCIIbITATh
TEXHOJIOTUH HE IMPOCTO B JTaOOPaTOPHBIX, a B PEalbHBIX OM3-
HEC-YCIIOBHAX, MPHU 3TOM 0e3 HEOOXOAMMOCTH IOKYyNaTh J0-
porocrosmee 00opynoBaHHE. B 9acTHOCTH, 3TO MOXET CHO-
cobctBOBaTh Oosee 3(PGEKTUBHOMY BKJIIOYEHHIO POCCHUHCKUX
TPOMBIIIICHHBIX TPEANPHATHH B MEXTyHaPOIHBIC TLIAT(OPMEI
1 HKOCHUCTEMBI.

B MexmyHapomHOM KOHTEKCTe obecredeHue 3((HEKTHBHOTO
IIEPUHTa MHAYCTPUAIbHBIX aKTUBOB SBIIAETCS ele Oomee CIoxk-
HOM 3amaueil. [Ipn paccMOTpeHNH BO3MOXHBIX NEPCHEKTHBHBIX
MCXaHU3MOB MCKIYHAPOAHOTO IIEPpHUHI'a MHAYCTPHUAJIBHBIX aK-
THBOB MOXKHO BBIICITHTH CIIEIYIOININE COCTABISIOMINE TOTOTHH-
TEJILHBIX IIPOOJIEM, KOTOPbIE HEOOXOAUMO pelIaTh POCCUMCKUM
TPOMBIIIICHHBIM KOMITAaHUSIM: KOH(UTypanus Om3Hec-Mozenei,
OCHOBAaHHBIX Ha UCTIONIL30BaHHH (usage-based business models),
BAJIFOTHASI TIEPEOIICHKA KaK CTOMMOCTH HHIYCTPHAIBHBIX aKTU-
BOB, TaK U HOIIMCOYHBIX IUtatexell (industrial subscription),
a TaxoKe MCIOIb30BaHIe MHU(POBEIX (DHHAHCOBBIX aKTHBOB B Ka-
YECTBC CPEACTBa IJIaTeXka, KPEAUTOBAHNUSA U MHBCCTULIMOHHOIO
HHCTPYMEHTA.

3. MpeAAOXKeHHs MO AeTePMMHAHTaM BbIGopa
CTPATernM BbIXOAA Ha BHELLHME PbIHKU

[pemiaraercst COMCOK AETEPMUHAHT BHIOOPA CTPATETHH BBI-
XOZa Ha BHEIIHME PHIHKH POCCHHCKMX MPOMBIIUICHHBIX Hpe.-
MPUSTHI Ha OCHOBE MEXaHH3MOB JKOCHCTEMHOTO B3aMMOICH-
CTBHS C yYETOM TOTO, YTO B TEKYILIUX YCIOBHUSIX IIIAT(hOPMEHHON
9KOHOMHKH CO3J[aHHE LIEHHOCTH SIBJISIETCS PE3yJIbTaTOM HOBOM
KoMOMHaIK MHbOpMaLUY, (U3NUECKUX MPOAYKTOB M CEPBH-
COB, HOBOH KOH(HTYpauy TpaH3aKIUH U PeKOHDUTYpaIiu pe-
CypCOB, BO3MOXKHOCTEH M OTHOIIEHHH MEXAy MOCTaBILUKAMHU,
napTHepaMu M ToOKymnareJsiMi. OO03HAYeHHbIE HIDKE JBEHA[-
[[aTh JETEPMUHAHT OXBAaThIBAIOT LIEHTPAJIbHBIC ACIEKTHI CO31a-
HUSI IEHHOCTH B MEXITyHAPOIHOMN MPOM3BOJCTBEHHOH KooTepa-
IIUU B paMKax MIaT(GOPMEHHON KOHPUTYypaLIUH:

e moreHnuan oOmed maarhpopMeHHOW APPEKTUBHOCTH

Ha OCHOBE COKpAIIECHMS TPaH3AKLUOHHBIX H3IEPKEK
IPU TIOATOTOBKE W TPOBEIECHHU DKCIOPTHO-HMIIOPTHBIX
CZIEJIOK POCCHHCKHMX MPOMBIIUICHHBIX MPEATPUSITHIA;

* MOTEHIMAJ KOMIUIEMEHTApHOCTH C TOYKM 3PEHHUS B3au-
MO3aBUCHMOCTH C APYTUMH KOMIUIEMEHTOPaMH U KOH-
TpHUOBIOTOPaMU IIATHOPMBI (KaK 10 BEPTHKAIN TEXHOJO-
T'MYECKHUX MPOLIECCOB, TAK U B paMKaX TOPU30HTAIBLHOTO
1 HECBSI3aHHOTO TEXHOJIOTHYECKOTO B3aUMOJICHCTBUS);

* IPOAYKTUBHOCTh M OajlaHC MHTEPECOB YYACTHUKOB
B 11aTdopMax M SKOCHCTEMax ¢ TOYKU 3PECHHS MEXaHU3-
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MOB U CTPYKTYpPBI PYKOBOJCTBA U KOOPIMHALUK KOMILIE-
MEHTOPOB;

* IOTEHIHAJ MEXIYHApPOJHOIO ILEPHHTa HHAYCTPUATIBHBIX
aKTUBOB JJIs1 POCCUMCKUX [IPOMBIIUICHHBIX IPEAIPUSITHIH;

* IIOTECHIMAJ MOBBILICHUS ONEPALMOHHON >(P(HEKTUBHOCTH
pPOCCUIICKOTO MPOMBIIUIEHHOIO IMPEANPUATHSA, BKIIOYAs
BO3MOJKHOCTb ONTUMM3AIUU OM3HEC-IIPOLIECCOB U BpEMe-
HY UX BBINOJIHEHUS,

* BO3MO)KHOCTH IIOBBIIICHHSI MPO3PAYHOCTU LENOYKU IO-
CTaBOK;

* IIOTEHIMAJI OBBIICHUS IPOU3BOICTBEHHOH U JIOTHCTHYE-
CKOI THOKOCTH POCCHHCKHX IPOMBIIIICHHBIX TIPEAIPHs-
THUH;

* BO3MOKHOCTH COBMECTHOH M IEPEKpECTHOH aucTpuly-
IIMd B paMKax MeX(UPMEHHBIX SKOCHCTEM IPOH3BOJ-
CTBEHHBIX 3aKa30B U MOAPSIOB;

* BO3MO)KHOCTH PACILIMPEHUs ACCOPTUMEHTA IPOAYKLIUH
C Y4€TOM B3aUMOIEHUCTBUSI C IPYIHMH KOMILIEMEHTOPAMHU
1aTGOPMBI;

* BO3MOXKHOCTHU «3allUPAHUS» KIUEHTOB;

* BO3MO)KHOCTH IIOBBIIIEHHS WHHOBAIIMUOHHOCTU AEATENb-
HOCTHM, B TOM 4HUCIE B paMKaX IIOCTPOECHUS CUCTEMBI
OTKPBITHIX MHHOBAIMH B paMKax HKOCHCTEMHOIO B3au-
MOZIEHCTBUSL CIIOHCOPOB, KOMIUIEMEHTOPOB, IIapTHEPOB
U KOHTPUOBIOTOPOB MIAT(hOPMBI;

* BO3MOXXHOCTH YIIPaBICHHS PEHTa0EIbHOCTBIO POCCHil-
CKHUX NPOMBIIUICHHBIX IIPEAIPUATHH B KOHTEKCTE B3aUMO-
3aBHCHMOCTH C TIAaT()OPMOH U IPYTUMH KOMIIEMEHTOPA-
MH TIaT(HOPMBL.

IMpencraBnsgercs HemenecooOpasHBIM B paMKax IIpejarae-
MOTO CIHCKa JETePMHUHAHT (OPMHUPOBAHUS CTPATEIMU BBIXOHA
Ha BHELIHUE PBIHKU POCCUHCKHUX HPOMBIIUICHHBIX IPEANpUs-
TUH Ha OCHOBE MEXaHU3MOB IIAT()OPMEHHOTO B3aUMOAEHCTBHSA
BBOAUTH B KAyeCTBE JETEPMUHAHTHl BO3MOXKHOCTU IOCTpOE-
HMSl HOBBIX OM3Hec-monenedl. BaxHo n3bexarb MeTOOUYEecKu
HETPOIYKTUBHOTO CMEIICHUS IBYX (POKYCOB PacCMOTPEHUS
NpoOIeMaTHKU NPUHATHS ydyacTHs B IUIaTdopmax Ui JTHOOBIX
KOMIIaHUH, BKJIIOYas IPOMBILIICHHbIE IPEANPUATHSA: CTpaTeruu
U O6usHec-monenu. HecMOTpsl Ha CMEXHOCTb U B KaKOH-TO CTe-
TICHH HaJIOKEHHE JBYX MHOXKECTB (CTpaTeruii OmsHeca m Oms-
Hec-MoJeneil), 3T0 METOOIOTMYECKU HECKOJIBKO Pa3Hble BELIHU.
be3ycoBHO, 1 MHTEpHAIIMOHAIU3AIMS KaK CTpaTerHs OM3Heca,
U ydacTHe B IaTdopMax 4acTo BeAyT B TOM MM MHOM CTENICHU
K Mogu(HKaIK MOJENHN OH3Heca KOMITAHHH, a B KAKUX-TO CIIy-
YasgxX M K paJuKaJIbHOM TpaHC(OpMalMu WIN Jaxe n3o0pere-
HHIO HOBOHU OusHec-moznenu. OfHAKoO TAaKOro poja BELM 4Yalle
JiexaT B 00/1acTH He3alIaHUPOBAHHBIX M TIPOM3BOJHBIX SIBICHUM
OT BOJIIOLIUM CTPATerMy KOMIIAHUM, OKA3aBLICHCs BKIIOYEHHON
B IJIaT()OPMEHHBII KOHTEKCT, B TOM YHCIIE MEXTYHAPOJHBIH.

3aKkAloYeHue

Hemanyo T1pynHOCTH ©pH OINpeENeNEHUH IapaMeTpoB
U TPHOPHUTETOB IIAT(HOPMEHHOTO B3aNMOACHCTBHS IIPOMBIII-
JICHHBIX KOMIIaHui B B2B-cermenTe (B TOM 4ucIIe B paMKax MO-
Jelell IepuHra UHyCTPUAlIbHBIX aKTUBOB) IPEACTABIIET TO,
YTO ¥ Ha HALIMOHAJILHOM YPOBHE, U TeM OoJiee Ha MEXIyHapoI-
HOM TaKoI'o poja B3aUMOAEHCTBUS ceifuac BO MHOI'MX CEKTOpax
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BCE €l1Ie SABIIOTCS GPOHTHUPHBIMHU. JIJIsl pOCCUIICKUX ITPOMBIII-
JICHHBIX TIPEANPUSATHH METOAMYECKHE Pa3pabOTKH B JAHHOIM
o0acTH Ha CErOAHAIIHUM AEHb MPEACTaBISAIOTCA OCOOCHHO
aKTyalbHBIMH, IIOCKOJIBKY HEOOXOINMO BBIABIATH XOTS OBI
B IIPEIBAPUTEIILHOM BUAE KOHTYPHLI IPOAYKTUBHOIO B3aMMO-
JeiictBust B mudpoBex miardopmax. [lo mepe dopmmposa-
HUS JTyYIIUX MPAaKTUK U UCTOPUH ycliexa BbIXOJa POCCUHCKUX

TleTepmuHarTb! BbIG0Pa CTPATEr Vid BbIXOTA POCCMACKYX NPOMBILNEHHbIX NPEANPUATII Ha BHEWHYE PbIHKW Ha OCHOBE NNaTchopmeHHbix Moneneii B2C v B2B
B2C and B2B platform model-based determinants of Russian industrial companies’ strategy choices for entering foreign markets

BEFB2CHNB2BF AR S Hr Tl bl eh O AR AR ERE R

rOBOpUTH O OoJbLICH ONEepalMOHANU3AIUA U HM3MEPUMOCTH
JETEPMUHAHT BBHIOOpA CTPATETHi POCCUICKAMH ITPOMBIILICH-
HBIMM KoMMaHuAMHU. OfHAKO M Ha TEKyIlUed CTaauu pa3BUTUS
MEXIYHAPOIHBIX MPOU3BOJCTBEHHBIX ILIATGOPM ITOBBIIICHHE
OCO3HAHHOCTH (DAKTOPOB NPOAYKTUBHOCTH U AECTEPMHUHAHT
BbIOOpA CTpaTeruii NpeAnpUsATH MO3BOJIUT KOMILIEMEHTOpaM
mw1athopM U caMuM IIardopMaMm Jydlle HAXOAUTh TOYKH CO-

MPOMBIIIICHHBIX KOMITAHUH Ha MEXIYHApOAHBIE IIAT(HOPMBL,
a Tak)Ke M0 Mepe HBOJIOIHMH CaMHX IUIATPOPM MOXKHO Oyaer

TPUKOCHOBEHHUSI M obOecreunBath Oonee OBICTpBIN POCT ceTe-
BBIX 3 (eKToB.
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[ToHATKE peLlleHr B 00nacTu
COBEPLUEHCTBOBaAHUA LUMDPOBLIX CEPBNCOB

Ha ocHoBe Ul/UX-mnccnegoBaHunim:

BIIVAHME MCMONb30BAHWA TEXHONOM

NCKYCCTBEHHOIO MHTEJIJIEKTA

K.I. MsirkoBa'
' T-Bank (Mocksa, Poccrs)

AHHOTaUuMs

IpoBenenne UX-uccnenoBaHuil MO3BOMSIET CHU3UTh OTTOK MOIB30BaTeNel MU(POBBIX CEPBUCOB U BBIIBUTH TOUKU POCTA, a TAKKE NPEUIOKHUTH PCIICHHS
JUISL yITy4IICHHs OIbITa M yAEpXKaHHs mosb3oareneil. OcHoBHOE npenmyinectBo UX-uccrneqoBanuii — 3T0 HOHUMaHHE NOTPEOHOCTEN U OXKUJIAHUIT TT0JIb30Ba-
teneil. UX-uccneoBaHus HO3BOJIOT aHAIN3UPOBATH IOBEICHUE, IPEANOYTCHUS H IPOOIEMBI TONB30BaTeNeH, a TakKe ONpeIeinTh, Kakue (QYHKIMU U BO3-
MOYKHOCTH IIPHJIOXKEHUS SIBJIIOTCS BaKHBIMH. BHeIpeHe HCKyCCTBEHHOTO MHTEIIEKTa BBI3BATIO AUCKYCCHIO O TOM, KaK MOXKHO yCOBEPIICHCTBOBATH IIPOLECCHI
MIPOEKTUPOBAHMUS, CBsI3aHHbIe ¢ UX-113aliHOM, U TIPUBEIIO K MOSBICHUIO KOHIICIILNH HCKYCCTBEHHOTO n3aiiHepcKoro uHTeekTa (ADI) n uHTeIIeKTyanbHOTro
nusaiina (intelligent design).

B crarbe pa3paboran aBropckuii nogxon k nposeaenuto UX/Ul-uccnenoBanuii ¢ ucnonb3oBanueM Al-TeXHOIOTHH; COCTABICH M CMOJCIMPOBAH TEKYIHH KITU-
EHTCKHI IyTh OAHKOBCKOTO pa3fieia B MOOHIBHOM MPUIIOKCHNH OaHKa; IPOBEJCHBI IIIyOUHHBIC HHTEPBBIO ¢ 20 PECIIOHACHTAMHU, B PAMKaX KOTOPBIX OHH CpPaB-
HHBAJIX 9KpaHHBIC (hOPMBI C IpUMeHeHneM U Oe3 npumeHeHns Al-texnonoruu; omucansl Ul/UX-ncenenoBanus Ha 0CHOBE HPOBEICHHBIX ITyONHHBIX HHTEPBBIO
€ MOCIEAYIONM 000CHOBaHNEM MOTPEOHOCTH BHEAPEHUS Al-TEXHOIOTHH € LETbI0 NEPCOHAIH3AINH TT0Ib30BATENbCKOTO IyTH B MOOHIFHOM HPHUIIOKCHHH.
Kpome toro, urorn UI/UX-uccnenoBanus NOATBEPAMIH THIIOTE3Y, YTO BHEIPCHHE MEPCOHAIM3UPOBAHHOTO IIOTH30BATEIBCKOIO OIBITA C HCIOIb30BAHHEM
Al-texnonorus ((poTopeanucTHIHbIEe KAPTHHKH aBTO) B MOOHILHOM IPHUIIOKCHHHU OaHKA IPUBEAET K YTyUIICHUIO YIOBICTBOPCHHOCTH KIMEHTOB U MOBBIIICHUIO
UX yPOBHS BOBICUCHHOCTH, YTO B PE3yIbTaTe IOBBICHT JOXOAHOCTH U KOHKYPEHTOCIIOCOOHOCTE OaHKa.

IpennoxkeHHbIE PEKOMEHIAIMHU MO3BOJISAT ONTUMHU3UPOBATH OJIb30BATEIBCKHI ONBIT B MOOMJIBHOM TPUIIOKEHUH, @ TAKkKe ymyduuTh MeTpuku NPS u MAU,
TI0 9KCIIEPTHOH OIICHKE, B 1BA pa3a.

KimioueBble ¢10Ba: MOOHIBHOE IPHIOKCHUE, KIHEHTCKUI OIIBIT, IPEAIOYTCHHS HOTpeOuTeNeH, uppOBbIe TEXHOIOTHH.

AAS UIUTUPOBAHMSI:

MsrkoBa K.I'. (2024). Ilpunsitue pemieHuii B 001acTi COBEPILICHCTBOBaHMS LIU(POBBIX cepBucoB Ha ocHoBe UI/UX-nccnenoBanuii: BIUSHUE MCIOIb30BAHMS
TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIeKTa. Cmpamezuueckue peutenus u puck-menedxcmenm, 15(2): 186—199. DOI: 10.17747/2618-947X-2024-2-186-199.

Decision-making in the field

of improving digital services

pbased on customer experience (UX):

The impact of using artificial intelligence technology

K.G. Myagkova'
! T-Bank (Moscow, Russia)

Abstract

By conducting UX research, you can reduce user churn in digital services, identify areas of growth, and offer solutions to improve the user experience and
retention. The main benefit of UX research is to understand the needs and expectations of users. UX research helps you analyse user’s behavior, preferences and
problems of users, as well as determine which features and capabilities of the application are important. The introduction of artificial intelligence (Al) has sparked
a discussion about how to improve the design processes associated with UX design, leading to the emergence of the concepts of ‘artificial design intelligence
(ADI)’ and ‘intelligent design’.

In this article, the author's approach to conducting UX/UI research using Al technology is developed. The current customer path of the banking section in the
bank’s mobile application is compiled and modelled. In-depth interviews were conducted with 20 respondents, in which respondents compared screen forms with
and without the use of Al technology. UI/UX studies are described based on the in-depth interviews conducted, followed by a justification of the need to implement
Al technology to personalise the user path in a mobile application.

© Msrkosa K.I',, 2024

186 Online-Bepcua xypHana www.jsdrm.ru



Crparernyeckme peweHns 1 puck-meHemxmenT / Strategic Decisions and Risk Management / &iBSRFEFMREIE, 2024, 15(2): 91-204

Markosa K.I. TIpUHATIE PELLEHMiA B 06NacTI COBEPLIEHCTBOBAHIA UMCDPOBBLIX CEPBICOB Ha ocHOBE UI/UX-VcCnenoBaHmii; BNMAHYE UCMONb30BaHNA TEXHONOT MM UCKYCCTBEHHOTO MHTENNEKTa

Myagkova K.G. Decision-making in the field of improving digital services based on customer experience (UX): The impact of using artificial intelligence technology%% 57 = 28 i 20 R E X 6
E?UI?UXW%E@@?HE%EQ&}%%  ATEBERANE

In addition, the results of the UI/UX study confirmed the hypothesis that the introduction of a personalised user experience using Al technology (photorealistic

images of cars) in the bank's mobile application will lead to improved customer satisfaction and increased engagement, which in turn will increase the bank’s

profitability and competitiveness.

The proposed recommendations will optimise the user experience in the mobile application and improve the NPS and MAU metrics by a factor of 2, according

to the experts.

Keywords: UX/UI research, mobile application, consumer preferences, digital technologies.

For citation:
Myagkova K.G. (2024). Decision-making in the field of improving digital services based on customer experience (UX): The impact of using artificial intelligence
technology. Strategic Decisions and Risk Management, 15(2): 186-199. DOI: 10.17747/2618-947X-2024-2-186-199. (In Russ.)

EFUI/UXHRIEFIRS S0HAT . AT E e RNAIE D
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HTUXIARAI OB D HF RS AFRRE, KIIEKS, FHRENERFRRINESAIPBTFENBASRE. UMRNEERAET THRAFPNERTIEEE, UXH
FAILUDAFATA. RFFIER, HEEMLIhaeif ARFIESTEREEN. ATEEE (A) MSINSIET X FUNEBIHSAFARE (UX) BIHBEXRANZITR
NS, FHMEET ATERERIT (AD) fERERIT (Intelligent Design) SHEE,

AXFFE T —FMERARARBTUX/UIFSRAIRES 5k, EFHEN TIRITR N BREFP RTINS RS BT 7 20ZAEREN, EihRkT it
BT AR ERARANTESTT, EFREBREHHTTU/UXHAZR, FHOUE 7 EBoIR A5 I NARARSSI AP EE MV BN,

&tgﬁb, Uj/g;jﬁﬂ%ﬁg:;%ﬁiﬂxﬂﬁiiﬁ: EFRITRIMAPERARAR (MNRBAREBITSEER) S MEH B RIEIREERBEENSS5E, NMEF R
TRBANEENTIZS .

2RISR EIRI RO AR, FHESSITME, 125NPS (fHE=E) FIMAU (BiE5MAE) 18R, 1I2FHRENARS,

XA B, BPAK, BRERT, HEEA.
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Myagkova K.G. (2024). EFUI/UXARRIEFIRS SuHREE: N TERARNSNN, SERFAXIGETE, 15(2): 186-199. DOI: 10.17747/2618-947X-2024-2-186-199.
(30

BeeaAeHue Y KOMaHJbI pa3padoTKu cpeau nepcoHana. Cpeny onpomeHHbIX
B nocneanue roasl poccuiickue KOMIIAHUM aKTUBHO BHe- 34% nazBanu 6apbepoM BHeApeHus Al Texuuueckuii cOoi 1 ysi3-

JPSIFOT HOBEHIIME TEXHOJOTHUH M Pa3padaThiBalOT COOCTBEHHBIE BUMOCTb TEXHOJIOTHH.

mdpoBble pemeHus Aas odecredeHus ynoOcTtBa U KoMmbop- BeposaTHO, pecioHAEHTHI 00€CIIOKOEHBI T€M, UTO HOBAsI TeX-

Ta KIMEHTOB. YPOBEHb HU(DPOBH3AIMN POCCUHCKIX KOMITAHHH HOJIOTUSI MOXKET CTaTh IPUYMHON YTEUKH IaHHBIX, BIIOCIIEICTBUN

MPOAOJIKAET PacTH, YTO JeaeT (pUHAHCOBBIE yCIyru Oosee 10- HapyILIUTh IpaBa Ha KOH(UASHINAILHOCTD, IPUBECTH K MOTEPE

CTYNHBIMH W WHHOBAIIMOHHBIMU. VCKYyCCTBEHHBI WHTEIJIEKT JIOBEPHUS CO CTOPOHBI M0JIb30BATEINCH.

KaK MHHOBALMOHHOC PELICHHEC BOCTPEOOBAH B pas- Puc. 1. Bappepsl BHenpeHus Al-TexHomornn

JWYHBIX OTpacisax. Bce Oomble KOMMaHWH NMPHHH- Fig. 1. Barriers to adoption of Al technology

MaloT pELICHUs O BHEAPECHUM OAHHOW TEXHOJOTUH
B CBOM OM3HEC-TIPOLIECCHI: OT PAclO3HABAHMS JIUI]
U PeuH JI0 ONpEIeieHUs OBeJCHUs KINEeHTOB [Lew,
Schumacher, 2020].

TTo nanubiM barka Poccun', Bemyiime KOMITaHHN AeduuT UHGOPMALMM O NOCTABLIYMKaX
Ha POCCHICKOM DBIHKE aJalTHPOBATH MEXaHH3MBI
UCKYCCTBEHHOTO HHTEIUIEKTa K CBOUM IOTpeOHO-
CTSIM, COOpaM KOMaHIIbl DKCIIEPTOB II0 Pa3pabOTKe, — Hecoorsercraue mexay uckyccraenHsim vkTennekTom

1 BHYTPEHHUMU NaaTpopmamm

CIPOCKTUPOBAIN O0pPabOTKY NAHHBIX M HAPACTHIH
OITBIT MCIOJIB30BAHUS MTEPEIOBBIX TEXHOJIOTHH 00pa-
00TKH B CBOMX IIpOIIeccax.

Ilo pesymsraram ompoca BIIIOM?, 55% pe-
CIIOHIICHTOB 3asBIJIM, YTO OHH HE MCIOJIb30BAIH Heno noTenuyana sHeapenna Al
HUCKYCCTBEHHBII WHTEJJIEKT U3-32 BBICOKHMX IIEPBO-

HavaJIbHbIX HMHBecTHLMH. Okono 49% pecnoHaeH- . .

Hcemounux: HepCHeKTI/IBI:I u HpO6HeMBI HCIIOJI30BAHUSA TEXHOJIOIMU UCKYCCTBEH-
TOB OTMETHII B KadecTBe Gapbepa JUisi BHCAPCHHSA  poro mHTenekTa B pernonax Poceniickoii deneparun. tse64fmdsetwhhpdées7a3
Al-TeXHOIOTHH OTCYTCTBHE HEOOXOMMMBIX HaBbIKOB — Wjtsudomdx.pdf (csr.ru).

[oporocTosilee BHeApeHue

OTcyTCTBME HEOBXOAMMBIX HaBbIKOB U pecypcos

Conpotusnenue Al

TexHuueckuit c6oit 1 yassBUMocTb

Heposepue K Al

o

10 20 30 40 50 60

! TIpuMeHeHHe MCKYCCTBEHHOIO MHTEIUICeKTa Ha (hnHAHCOBOM pbiHKe. Jloknaz /uis o0liecTBeHHbIX KoHCynbTanmid. bank Poccun, 2023. https:/cbr.ru/Content/Document/File/156061/
Consultation Paper 03112023.pdf.
2 VlcKyCCTBEHHBIN MHTEILIEKT: Graro wim yrposa? https://weiom.ru/analytical-reviews/analiticheskii-obzor/iskusstvennyi-intellekt-blago-ili-ugroza.
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Decision-making in the field of im&ovin
H

EFUI/UXHARIIE RS 5 ATERERARRISZN

CrenoBaresibHO, Ul BHEAPEHUS M NMOANEPKKH Al-TexHo-
norun HeoOxoauMm UT-menaprameHT wim NpoeKTHas KOMaH[Ia
C 9KcIepTamMu B 0051acTH paboThI HCKYCCTBEHHOTO HHTEILIEKTA.

Pesynbrarel, momydeHHble BcepoccHHCKUM LIEHTPOM H3Y-
YeHusi O0IIECTBEHHOTO MHEHUS, yTBep:kAatoT, 4ro 48% omnpo-
LICHHBIX MPOSIBUIM WHTEPEC K HMCKYCCTBEHHOMY HHTEIUICKTY
Kak K HOBOW TEXHOJIOTHH, a 31% mpuaepuBarTCcs HEHTpab-
HOro MHeHus . VccrenoBaHue MOKas3ano, YTO CPEOH POCCHSH
GOJIBIIMHCTBO IOJIOKUTEIBHO 3aHHTEPECOBAHbl B IIPUMEHEHUH
Al-texHonorum.

Ha ocHOBaHHM NPOBEICHHBIX HCCICIOBAaHHN' MOXKHO clie-
JIaTh BBIBOJI, YTO II00abHbINA peiHOK M T-penieHuii ¢ npumeHe-
Huem Al-texnonoruu ¢ 2023 o 2030 roga yBesuuurcs B 13 pa3 —
¢ 67 mupp 1o 897 mipa momt. (puc. 2).

Puc. 2. Poct ppiHKa NCKYCCTBEHHOTO MHTENIEKTA
Fig. 2. Artificial intelligence market growth

Hemounuxk: TIpuMeHeHHe HCKYCCTBEHHOTO HHTEIUICKTa Ha (YHHAHCOBOM PBIHKE.
Banx Poccun, 2023. https://cbr.ru/Content/Document/File/156061/Consultation

Paper 03112023.pdf.

TexHOIOrnMM MCKYCCTBEHHOIO MHTEUIEKTa W MAIIMHHOIO
00y4eHHUsI aKTHUBHO HCIIOJIB3YIOTCSI POCCHMCKUMM KOMITaHUS-
MU 1 cO0pa AaHHBIX M aHAJTUTUKH MHPOPMALMU O KJIUCHTAX.
Ha puc. 3 npezcTaBieHbl OCHOBHBIE Chepbl IPUMEHEHHST HCKYC-
CTBEHHOI'O MHTEJIEKTA.

Puc. 3. Coepsl npumenenust Al-rexxHonornn
B POCCUIICKMX KOMITAaHUAX
Fig. 3. Areas of application of AI technology in Russian companies

. AHannTUKa NoBeseHUA KNMEHTOB

. [pyrue

Hcmounuk:  TlepCrnieKTHBBl W TPOOIEMBI
tse64fmdsetwhhpd6e57a3wjtsudomdx.pdf (csr.ru).

bu3Hec-aHanUTMKa 1 OTHETHOCTb

AML . YaT1-60TbI

HCITIOJIB30BaHUA. . .

Markosa K.I.
Myagkova K.G.

IMpumepHo 35% poccuiickux 0GaHKOB cocTaBisgeT OH3HEC-
aHa M3 u GOPMHUPOBAHHE OTIETOB — C MOMOIIBIO Al-TeXHONMOrHN
0aHku MOTyT ObICTPO 00pabarbiBaTh OOJNBIIONH 00BEM JaHHBIX
U CTPOHTH (DMHAHCOBBIC MPOTHO3bI. Ha aHAIUTHKY MOBEICHUS
none3oBareneit npuxoxurcest 20% — UCKYCCTBEHHBIM MHTEIUIEKT
TI03BOJISIET OIPENEISITh YETIOBEUECKHE SMOIMU C TIOMOIIBIO TTe-
PEIOBBIX TEXHOJIOTUI PacO3HABaHUsI JIUI] U rosioca. B MoOmiib-
HBIX TIPWIOKEHHSX Ha OCHOBE HCKYCCTBEHHOTO WHTEIUICKTa
TpaH3aKLIUs MOXKET ObITh O0s1ee OBICTPOI M OE30IaCHOM, TaKKe
0aHKH ¥ ()MHAHCOBBIC YUPEKACHHS MOTYT PAacIIO3HABATH MOBE-
JICHHE YeJI0BeKa U IpeyiaraTh IepCoHAIN3UPOBAHHOE 00CITYKH-
BaHUE Yepe3 MpUIOKeHHe’.

IIponykTel, co3gaHHble HpU HcHonb3oBaHMM Al, cTaHo-
BATCSL OOJiee KIMEHTOOPHEHTUPOBAHHBIMU H3-3a POCTa YHCIIA
JIOSUTBHBIX K TEXHOJIOTHH ToJib30Bareneid. B Oyuy-
meM Al-ponyKTel OyayT MPOJOIDKATh Pa3BUBATHCS
3a CyeT NIyOOKOro IOHMMAaHUsI YeJI0BEYECKOro I0Be-
JICHUsL. YYHUTHIBAsI TIOCTOSHHOE Pa3BUTHE CaMOM TeX-
HOJIOTHH, TOYTH OYSBUJIHO, UTO OOJIBIIIMHCTBO OAHKOB
OyIyT BHEAPSTH ee, 9TOOBI 0CTABAThCsl KOHKYPEHTO-
CHIOCOOHBIMH M 00ecrieunBarh 0ojiee Ka4eCTBEHHYIO
moAIepKKy KimeHToB. OObenuneHne Al-TexHomnmo-
run 1 UX-nu3zaiiHa 1peaocTaBsisieT OrpoMHBIE BO3-
MOXXHOCTH B Oymymiem [Stige et al., 2023].

Ienb cratbu — paccMoTpeTh, Kak Al-TexHono-
T MOTYT OBITH BHEIPEHBI B IPOIECC pa3paboTKU
1 (POBOTO CEPBUCA, U OLIEHUTH BIUSHUE BHEAPECHUS
Al-rexnonorun B UX-1u3aita Ha 5 GEKTUBHOCTH Jie-
ATEJIBHOCTH OPraHU3aLHH.

2030

1. O630p AMTEpPaTYpPSI

IIpu paspabotke mudpoBoro cepprca an3aifHepam HEOO-
XOJIMMO HCCIIEIOBaHUE MOJb30BaTeabckoro onbita (UX), cooT-
BETCTBYIOILIETO TPEOOBAHUSM M OKHJIAHUSIM KOHEYHOTO IIOJTb-
3oBarens [Chen et al., 2018]. TIpoBenenune UX-uccienoBanuii
MO3BOJSIET CHHM3WTH OTTOK IOJIb30BAaTeNIel M BBIIBUTH TOYKU
pocTa, KOTOpbleé MOT'YT HMPUBOJAMTL K IPUTOKY IOJIb30BaTeleH,
a TaKoKe MPEAJIOKUTD PEIICHHs IS YIYUIIeHHs OTbITa U YIep-
JKaHUsl moJb3oBarenei. Hampumep, ompenenuTts, Kakue sie-
MEHTBI JT3aiiHa ¥ (YHKIMOHAIBHOCTH MPUIIOKEHHS BBI3bIBA-
0T SMOLIMU U OGGCHG‘II/IBaIOT MO3UTHUBHBIA MOJIb30BATEIbCKUI
OTIBIT, a KaKue, Ha000pOT, TPEOYIOT N3MEHEHHIA.

OcHoBHoe npeumymiectBo Ul-uccnenoBanuii — 3To moHnma-
HUE MOTPeOHOCTEH N OXKUIaHUH MoJbp30oBaTeseil. MccienoBanus
MO3BOJISIFOT AHATM3UPOBATh MOBEICHUE, MPEAMOYTSHUS U MPO-
OJIeMBI TIOJIB30BATEINEH, a TAKIKE ONPEHEINTh, Kakue (QyHKIHN
1 BOBMOXHOCTHU NPHUIIOKCHUS SABJIAIOTCA Ba)KHBIMU. Haan/IMep,
Kakue SMOLWH BbI3bIBaeT Al-TeXHOIOTHsS B MOOWIBHOM MpH-
noxxeHnu [Wiberg, Stolterman Bergqvist, 2023]. B pesynbrate
TaKue MCCIEeOBAHUS TTO3BOJITIOT YIIYUIIUTD MOTb30BaTEIbCKUI
OIIBIT.

Kpowme Toro, cienyer ormMetuts, uro Ul-uccienoBanne ooe-
CIICUMBACT IMOIMOHAIBHOE B3aMMOJCHCTBHE MEXIY MOJIB30-
BaTelleM W MPUIOKEHHEeM. AHAIIN3 OIMOLUI M PEaKIH MOTb30-

* VlcKyCCTBEHHBIN MHTEILIEKT: Graro wiu yrposa? https:/wciom.ru/analytical-reviews/analiticheskii-obzor/iskusstvennyi-intellekt-blago-ili-ugroza.
4 TIpuMeHeHre HCKYCCTBEHHOTO MHTEIUIEKTa Ha (pUHAHCOBOM pbIHKe. .. https://cbr.ru/Content/Document/File/156061/Consultation_Paper 03112023.pdf.

3 Tam xe.
¢ Tam sxe.
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Baresiell Mo3BOJISIET CO3/1aTh HHTEP(EHC U KOHTEHT, CIIOCOOHBIC
BBI3BaTh ITOJIOKUTEIbHBIE YMOIMU U YCHJIHTH BOBJIEYEHHOCTH
TI0JIb30BATENEH, YTO MPUBOAUT K YITyUIICHUIO I0JIb30BATEIBLCKO-
ro ombita [Li et al., 2024].

BaxHBIM IPEUMYIIECTBOM SIBIISIETCS YBEJIMUCHUE YIO0OCTBA
WCIIOIb30BaHMs, TaKk Kak OCHOBHas wenb Ul-ucciemoBaHuii —
9TO cO3JaHue yIoOHOIro U MHTYUTUBHO MOHATHOrO MHTepdeiica
B MOOWIIBHOM TIPHJIOKEHUH. biiarogapst Hccie1oBaHusIM MOKHO
BBISIBUTD CJIOKHOCTHU, KOTOPBIE BIMSIOT HA KOHBEPCHIO PO
yepe3 MoOWiIpHOe npuiokeHne. CreqoBaTelbHO, HCCIeI0Ba-
HUS TaKKE TIO3BOJISIOT MJICHTU(HUIIMPOBATH TPUYHHBI, [0 KOTO-
PBIM TIOJIB30BATENN MOTYT HE 3aBEPIIUTH MOKYIKY HIIH MPOITY-
CTUTh BOXKHBIC IIaT'H U ONITUMHU3HPOBATH JIEMEHTBI, BIUSIOIINEC
Ha KOHBEPCHH U MPOJAXKH B MOOMIIBHOM TPHIIOKECHUH.

B nuteparype onncaHo MHOXECTBO NPUMEPOB, KOTAA IJIO-
XO M3YYCHHBIH KIMEHTCKUH OTBIT MPUBEN K OTKA3y OT HUCIIOJb-
30BaHUsI CEPBUCA KOHEUHBIMU IIOJIL30BATENISIMU B CBS3U C TEX-
HOCTPECCOM, YCTAJIOCTBIO U HENPABHIBHBIM HCIIOIb30BAHUEM
[Hart, Sutcliffe, 2019; Nisafani et al., 2020]. Koneunbie mosb-
30BaTeNM LU(POBBIX PEUICHUH MPEABIBISIIOT BBICOKHE Tpe-
0oBaHUs K NPHIOKCHUSIM MM CEpBUCAM, M ycleX IHU(POBBIX
TEXHOJIOTHH YacTO CBSI3aH C TeM, HACKOIBKO XOPOIIO pa3paboT-
YHUKaM yIaeTcsl IOHUMAaTh TpeOOBaHUs II0JIb30BaTEIICH U BOILIO-
[IaTh X B COOTBETCTBYIOILIHE PEIICHUS 10 HYHKIIMOHAIBHOCTH
u acreruke [Silva-Rodriguez et al., 2021]. B pabore [Oulasvirta
et al., 2020] mokasaHo, 4To JJIsl CO3aHus YIOOHBIX IS ITOJB30-
BaTelIsl 1 MHHOBALIMOHHBIX PEIICHNI HEOOX0AUMO MPOEKTHPOBa-
HHe, OPUEHTUPOBAHHOE Ha II0JIb30BATENs M 00JIa/IafoIee TaKH-
MU Ka4eCTBaMH, KaK KPEaTUBHOCTb, yMEHHUE PEIIaTh IPOOIEMBL,
OCMBICJICHHE, CONIEPEIKIBAHHE.

B pabote [Verganti et al., 2020] nu3zaiin ompeneneH
KaK 4acTh MHHOBAIIMOHHOTO TIpoIlecca, HallpaBlIeHHAs Ha TPH-
HATHE PELIeHUH B 00NacTU CO3aHUSI HOBBIX MICH M PEIICHUs
npobneM mojb3oBatenell. [Ipi 3TOM aBTOPBI ONPENENsIoT -
3alfH KaK IpoLecc, COCTOSAIINM U3 pAda 3TAloB, METOIOB, UH-
CTPYMEHTOB HJIM COBMECTHBIX IPAKTHK, U KaK 0OBEKT Iu3aiiHa,
OIUCHIBAIOIIUI HOBBIE PEILICHUS AJISI CO31aHUs TOBapa, yCIyIr
WJTH TIpoLiecca.

B uccnenoBarensckoii auTeparype mocieqHux JeT Mpolece
npoektupoBanus UX cranm npenmerom ocoboro n3ydenus. Ha-
mpumep, aBTopsl padotsl [Verhulsdonck et al., 2021] onpenens-
10T UX-IHM3aiiH KaK «IIPpOIIeCcC MOIEPKKH OBEICHNUS TT0JIh30Ba-
TeJIsl MOCPEACTBOM NPEIOCTABIEHHS YI0OCTBA UCIIOIb30BaHUS,
TIOJIE3HOCTH ¥ JKEJIATENIbHOCTH, 00ECIIeYMBAEMBIX TIPH B3aUMO-
JIelcTBUY C IPOAYKTOM». BaxxHoi yacTbio npoextrposanus UX
SIBJISIETCS CJIEJIOBAaHHE IPEIONPEACICHHOMY M YCTOSBILIEMYCS
poLeccy, KIIOYEeBbIMH IEMEHTaMH KOTOPOTO SIBJISIIOTCS ITHJIO-
TUpOBaHHUE, TecTUpoBaHue u opadorka [ Tokkonen, Saariluoma,
2013].

B Hacrosiiee BpeMsi OIMH M3 HawOoJiee 4acTo MCIONb3ye-
MBIX METONOB HpoekTupoBanus UX s mudpoBbIX pelIeHui
— 3TO TaK Ha3bIBaeMbIi H3aiiH, OPHEHTUPOBAHHBINA Ha ITOJIH30-
BaTelsl, TO €CTh JU3aiiH, B LEHTPE MPOEKTUPOBAHUS KOTOPOIO
HAXOJIUTCS MOJIb30BaTes b poaykra [Pandian, Suleri, 2020].

IIpu sToM MeTone MPOEKTUPOBaHMS Kakaas ¢asza mpouec-
ca MOXeT OBITh CBsi3aHa C Pa3TMYHBIMH UX-aKTHBHOCTSIMH,
YTO TMO3BOJSIET TOJYYUTh Oojiee MOAPOOHYH HH(OpPMALIUIO
0 TOM, KaK MEHSETCsI TAKOH IPOIeCcC ¢ BHEPEHUEM HCKYCCTBEH-

Online www.jsdrm.ru
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Horo uHremiekra [Park et al.,, 2013]. ABTopb! HcCIeqOBaHUS
[Preece et al., 2015] onpenensoT Au3ailH, OPUCHTUPOBAHHBIH
Ha II0JIb30BATelIs, KaK MPOLECC MPOSKTUPOBAHUS, KOTOPHIH 3a-
KIIFOYaeTCsl B BBIABICHUU MOTPEOHOCTEH M TpeOOBaHUH IMOJb-
30BaTessl, TCHEPUPOBAHUN MICH U UX OLEHKE JUIsl YOBJIETBOpE-
HUS 9THX noTpeOHocTeill u TpeboBannii. KiroueBbIM aeMeHTOM
I3aiiHa, OPUEHTUPOBAHHOIO Ha II0JB30BATEN, SIBISIETCS TO,
YTO OH UTEPATHBEH, IMOCKOJBKY IIard MOTYT OBITH IOBTOPEHBI,
€CJI PEe3y/IbTaT He COOTBETCTBYET TPEOOBAHMAM IOJIB30BATEIS
rocie Kaxoi urepanuu. IIponecc npoekTupoBaHust, OpUEHTH-
POBaHHBII HA MOJIL30BATEIS, CIOCOOCTBYET TUHAMUYHOMY B3a-
HUMOJICHCTBHIO MEKIY ITOJIb30BATENIEM U TU3aiiHEPOM, TO3BOJISAS
UX-au3aiiHepaM KOHLENTYalIu3upoBaTh, 0OMEHUBATHCS HHPOP-
MalMell ¥ OLEHMBATh CBOW JM3aifH Iepesa CO3/laHHeM OKOHYa-
tenbHOro Bapuanra [Pandian, Suleri, 2020].

Bwmecre ¢ Tem mporecc NpoeKTUPOBAHUS MO-IIPEKHEMY 3a-
HHMaeT MHOTO BpPEMEHH, TPeOyeT COOTBETCTBYIOILEIO OIbITa
U pecypcoB. 3aj1aua Au3aifHepOB CTAHOBUTCS Bce Ooiee CIIoxK-
HOH, €CJIM Y4eCTh, YTO OT HUX TPeOyeTCsi OAHOBPEMEHHO ITOHHU-
Marh, 4TO HY)KHO CO3/aTh (IIOCTaHOBKA 3a/1a4n), U pa3padborarb
cooTBeTCcTBYMOIIEe pemieHue (problem solving) [Yang, 2017].
YT0OBI NOHSTH IIOCTABICHHYIO 33/1a4y, pa3paboTduKaM HeoOXo-
MO coOparh MHGOPMALUIO O TOM, KaK HCIIOJIb3YETCs pa3pa-
00TaHHOE pellIeHHe Ha OCHOBE aHaJIN3a JaHHBIX TEX IOJIb30Ba-
Tenel, KOTOpble B3aUMOAEHCTBYIOT ¢ cucTeMoi. Tem He MeHee
BO MHOTHX CITyJasiX TaKue JaHHbIE OTCYTCTBYIOT, U4TO eIle 0OIIb-
1€ YCIOXKHSET 3a7auy.

HenaBuee BHenpeHue uckycctBeHHOro unresiekra (M)
BBI3BAJIO JHMCKYCCHIO O TOM, KaK MOXKHO YCOBEpIIEHCTBOBAaTh
IIPOIIeCcChl IPOECKTUPOBaHNUs, cBs3aHHble ¢ UX-nu3aitHoM, npe-
JIOCTaBUB JIM3aliHEpaM MHCTPYMEHTHI, TO3BOJISIIOLIIE UM CO3/1a-
BaTh OoJiee KaueCTBEHHbIE U(POBBIE CEPBUCHI B OOJIee KOPOT-
KHE CPOKHU ¥ ¢ MeHbIMMU 3arpatamu [Oh et al., 2018].

B mocienHue HECKONBKO JIeT OBICTPO PACTeT YHCIO IpaK-
TUYECKHUX TIPUIIOKECHUH, a TaKKe uccienoBaHuid B ooimactu MU
it UX. Mcnonp3oBanne HaOOPOB NAHHBIX, COAEPIKAIMX, Ha-
HpUMeEp, MOJIb30BaTEIbCKUAE JJAHHBIC MM AIIEMEHTHI rpaduye-
cKkoro uHTepdeiica, mo3ponser N-npuiaokeHnsIM aBTOMaTU3M-
poBaTh 3a7aul NPOEKTUPOBAHUS, a TAKXKE 00IerdaeT Co3aaHue
aJIalITUBHBIX MHTEP(ENCOB, KOTOPbIE TUHAMHYHO Pa3BUBAIOTCS
B COOTBETCTBHH C TpeOOBaHUAMH OJIb30Baresnei [Johnston etal.,
2019]. Takum obpazom, UX c mommepkKoil MCKYyCCTBEHHOTO
MHTEJUIEKTa B KOPHE MEHsET Ipolecc pa3paboTKH HU(BPOBBIX
CEPBHCOB.

BHenpenne MCKYCCTBEHHOIO MHTENJIEKTa YK€ IIPUBEIIO
K (yHIIaMEHTaIbHBIM H3MEHEHHUSM B TIPOIECCE TPOSKTUPOBAHHS
UX, mo3ToMy Ba)KHO MOHUMAaTh, KaK TaKH€ TEXHOJOTHU MOTYT
OBITH pa3paboTaHbl U HHTETPHPOBAHBI B ITPOLIECC MPOESKTHPOBA-
Hus. B HenaBHeM 0030pe nuteparypsl [Abbas et al., 2022] npen-
CTaBHJIU OITMCAHKE MIPOOIIEM, C KOTOPBIMU CTAJIKMBAIOTCS pa3pa-
6otunku UX npu BHeapeHHH MammHHOro oOydenus (Machine
learning, ML) B iporiecc nmpoekTrpoBanus. B cBonx BeIBOaX aB-
TOPBI MPEJIAral0T HECKOJIBKO HHCTPYMEHTOB, JITOPUTMOB U Me-
TO/INK, KOTOPBIE MOTYT OBITh MCIIOJIB30BAHBI JJISI TIPEOIONICHHS
BO3HHUKaromuX rpobiem. [lo cytu, uccnenosanue [Abbas et al.,
2022] mpencraBisieT coO0¥ er1e OIMH IMOIX0]T, KOTOPBIN HAIIPaB-
JICH Ha BBISBIICHHE OCHOBHBIX NMPOOJIEM, C KOTOPHIMHU CTaJIKH-
BatoTcst UX-nu3aiiHepsl. Tem He MeHee B UX paboTe yaemsercs
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Decision-making in the field of im&qvm}%glgital services based on customer experience (UX): The impact of using artificial intelligence technology Myagkova K.G
EFU/UXHARNEFIRS SRS . A TSR RHARAISG

MEHbIIC BHUMaHUSI ToMy, Kak M1 MoxeT ObITh HCIIOIB30BaH Q. MeTOAOAOTNA UCCACAOBAHUS BAUSAHMS

Ha pa3JIMYHBIX 3Tarax npouecca UX-HpOGKTI/IpOBaHI/IH. AI'TCXHO/\OFMM Ha nO/\b3OBaT€/\bCKMF‘ onbIT
B npyrux uccnenoBanusix MHeHus: 00 ucnonbzoBanun MU
IIPOTHBOPEUUBBI: HAIIPUMED, B psZic pabOTe Ha3bIBAIOTCS HEra- JA7ist ipoBeNIeH s HACTOSIIIET0 UCCIIeIOBAHUS OBLTH ChopMYy-
TUBHBIE CTOPOHBI ero npuMmeHenus. Tak, B [Gaffney, 2017] ot- JIMPOBaHbI UCCIIEI0BATENBCKIE BOIIPOCHL:
MEUaloTCs MOTEHIMAJIbHO HETraTWBHBIE U HENpeIHaMepeHHbIE — Kax BHeipenue AI-TeXHOIOrMH MOXKET ITOMOYb Ha Pa3HbIX
IOCJICICTBUS, @ KPOME TOTO, YTBEP)KAACTCS, YTO HCIOIb30Ba- 9Tanax pa3paboTKu peansaiiHa OaHKOBCKOIO MOOMIIBHOTO
HHUE MCKYCCTBEHHOTO MHTEIJUIEKTa B IPOIecCe MPOEKTUPOBAHUS TIPUIIOKEHUSA ?
UX sBisieTcsl MOTEHLUATIBHBIM (AaKTOPOM PUCKA, CBS3aHHBIM — Moker a1 BHeznpeHue Al-TEXHOJIOIMU HOBBICUTBH I1€PCO-
C OTCYTCTBMEM KOHTPOJsI M aBTOHOMHH, HECOIIIACOBaHHO- HaJIN3aIMIO MOJIb30BATEILCKOTO ONbITa?
ctpto UX-nu3aiiHa, CHM)KEHMEM INPOU3BOJUTENBHOCTH, a TaK- — Mosker i BHeApeHne Al-TeXHOJIOIuH MOBBICUTh YPOBEHB
K€ TOBBIIICHHBIM CTPECCOM W pa304apoBaHHEM JM3aiiHEpPOB YJIOBJIETBOPEHHOCTH KJIMEHTOB M MX YPOBEHb BOBJICUCH-
u3-3a crpaxa norepu padorsl [Gaftney, 2017]. HOCTH, BIIMSISA Ha JJOXOJAHOCTh U KOHKYPEHTOCHOCOOHOCTh
B pa6ore [Koch, 2017] momuepkuBaercs, 4To BaKHO paccMma- Oanka?
TpuBaTh npoekTupoBanue UX Kak eIuHbIH IpoLecc, a 4J1s Toro, Jlnst oTBeTa Ha IOCTaBJICHHBIE BONPOCHI ObUIa BhIpabOTaHA
YTOOBI KCKYCCTBEHHBI MHTEIUIEKT OBUT MOJIE3HBIM HHCTPYMEH- METOJI0JIOTUSI HCCIIe/IOBAHMS:
TOM B mporecce npoektupoBanus UX, He0OX0AUMO MOHUMATh — CIIPOEKTHPOBAH COOCTBEHHBIH IOIXON K IIPOBEACHUIO
KaK TeXHHYECKHE BO3MOXKHOCTH, TaK M YEIIOBEUSCKHE TOTPEO- UX/Ul-uccnenoBanmit;
HOCTH Ha NPOTSKEHUU BCETO IPOEKTHPOBAHUSL. — COCTaBJICH U CMOJAENUPOBAH TEKYIIMH KIMEHTCKUH IyTh
Astopsl 0030pa [Enholm et al., 2021] paccmarpuBaroT pas- 0OaHKOBCKOTO pa3jieiia B MOOMIILHOM MPUIIOKCHUHU OaHKa;
nu4Hble onpeneneHus M U yTBep)KAAIOT, YTO «BCE COIVIACHBI — TpOBeIEHBI NTyOMHHBIE HHTEPBLIO ¢ 20 PEeCIOHICHTAMH,
C TEM, YTO HCKYCCTBEHHbIM HMHTEIUICKT O3HAa4aeT HaJeJleHHE B paMKaxX KOTOPBIX OHHM CPaBHHBAIHM SKpaHHBIE (OPMBI
KOMIIBIOTEPA YETIOBEKOIIOAOOHBIMI BO3MOYKHOCTSIMH, @ 3TO O3Ha- ¢ IpUMEHEHUEM U Oe3 mpuMeHeHus Al-TexHonoruy;
YaeT, YTO KOMIBIOTEPBI CIIOCOOHBI BHIIONHATE 33/1a4H, KOTOPbIE — ommcansl Ul/UX-uccnenoBanusi Ha OCHOBE NMPOBEICHHBIX
00BIYHO TPEOYIOT YEIOBEUECKOTO MHTEIUIEKTa»; CIICIOBATENBHO, DIyOMHHBIX HHTEPBBIO C IOCIEAYIOIIM O00CHOBAaHUEM IT0-
WU mMoxer obecrednTs BOZMOXKHOCTD 00Jiee TOYHON HACTPOHKU TpeOHOCTH BHePEHNsI Al-TEXHOJIOTHH C IIEITBIO ITePCOHAIH-
U aHAJIM32a UCTIONIB30BaHMS U(POBLIX PELLIEHHH, a TAK)Ke 0Ka3aTh 3alIU1 OJI30BATEIBCKOTO IyTH B MOOMIEHOM IPUJIOXKEHHUH.
MOMOIIIb Iu3aiiHepaM B TBopueckoM mporiecce [Oh et al., 2018]. Ha nepBom stane Oblia pa3zpaboTaHa METOMOJIOTHS MPOBE-
ITo Mepe pacIIMpeHus UCIIOIb30BAHUS UCKYCCTBEHHOTO HH- nenus Ul-uccnenoBanusi, KOTOpask COCTOSIA U3 JAEBSITH ILIaros,
TEJJICKTa B JU3AHEPCKHUX LIENSAX Pa3BUBAJIMCh U KOHIETILIUH 0TOOpa)XEHHBIX Ha pHC. 4.
JUISL ONMCAHMA 3TOro siBneHus. OXHON M3 Takux

- . . Puc. 4. Orans mposenenusa Ul-uccnenosanns
KOHIICHIIMI SABISAETCS UCKYCCTBEHHbIN JU3aliHep- Fig. 4. Stages of UI research

ckuii uHTemekt (Artificial design intelligence,
ADI): on otHocurcs k WU, kotopblii pa3Bui U a a
3HaHMS B oOmacTH Au3aiiHa, ucnonb3ys ML

5 > 0. MoAroToBUTENbHbIN 3. dopmuposaHue 6. MoaroToBKa raipa
AU MPOrHO3UPOBAHUA .TeH’HeHHHH B U3aMHC A aTan W YyTOYHEeHue runores v npoctpaHcTeo (Zoom n T.4.)
U co3ganus qusaiiHoB [Li, 2020]. dpyroit npumep

— BBIYHCIIUTCIIbHAA KPCATUBHOCTD, KOTOpAs SABJIA-

etcs obmacteio MM, e cucteMa AeMOHCTpPUPYET r a ‘.
IOBEJeHHE, KOTOPOE MOKHO OBLIO OBl HA3BATh [
TBOpYeckuM y srozeit [Feldman, 2017]. L. Nnannposanue 4. Berumapkiir 7. Nposepekme

o . nccnepoBaHus (aHanu3 nyuwmx npakTMk) MHTepPBbIO
EIlIe OJHON 00/1aCTBIO SIBIIIETCS B3auMOACHU-

ctBue MM ¢ XynoxKecTBEHHBIM JU3aliHOM — KOH-

nenmus intelligent design. Dta 061acTh BKIHOYaeT I r'] °
CpeNy MPOYEro aBTOMAaTU3UPOBAHHOE MPOEKTUPO- -

2. HanucaHue 5. MoarotoBKa npoToTUNOB 8. O6paboTka
BaHUEC C HCIIOJIB30BAaHHEM I/H/I, HUHTCIIJICKTYaJIb- TEXHMYECKOrO 3aAaHuA ANA NpoBeAEeHUA UHTEPBbIO pesynbraTtos
HYIO CHUCTEMY HMCKYCCTBEHHOT'O MPOEKTHPOBAHUS,
pa3paboTKy MOIH30BATEIBCKOTO OIBITA ISl TPO- Hemounuxk: paspaboTaHo aBTOPOM.
JIyKTOB ¢ ucnonb3oBanueM VU u ynpasnenue npoaykTaMu ¢ Uc- Tloozomoeumenvrulil 5man: Ha HeM ObLI COCTABJICH U CMOJIe-
nonb3oBanuem MU [Li, 2020]. nupoBaH myTh kiuenTa (Customer journey map, CJIM) B paspese
Tem He MeHee uccnenoBanus ncnoabszoBanust UM B npouec- 0OaHKOBCKHX CIICHAPHEB B MOOMJIBHOM IMPUJIOKCHUH HA OCHOBE
ce MPOEKTUPOBAHMUS OCTAIOTCS (hparMeHTAPHBIMHU. Hotanuu BPMN. IIpenmyniecTBo 3T0i HOTalMK MO3BOJISIET BhI-
Ha ocHOoBaHMM TPOBEACHHOTO 0030pa aBTOP BBIJIBUIACT I'H- SBUTh TOYKH POCTa B pa3pe3e OM3HEC- U TEXHUYECKOW CTOPOH
OTE3Y, YTO BHEAPeHNE Al-TEXHOIOTUH B MOOMIIEHOM TIPHIIOKE- paboThI MOOMITBHOTO PHIIOKEHUSI. Br3HEC-CTOpOHA — 3TO TOJTB-
HUU TI03BOJIUT TEPCOHAIU3NPOBATH I0JI30BATEILCKUN OIIBIT, 30BATENILCKHI My Th, UHTEP(EICHI, KOTOPHIE BUIUT I10JIb30BATENb
MIOBBICUTH YJOBJIETBOPEHHOCTh KJIIMEHTOB M UX YPOBEHb BOBIIE- B MOOWJILHOM TPUIIOKEHUH TIPH TPOXOXKICHUH OIPEIeNICHHOTO
YEHHOCTH, YTO B PE3YJbTATE YBEIUIUT JTOXOAHOCTh U KOHKYpEH- creHapusi. TeXHHYeCKas CTOPOHA BKJIFOYAET B ceOsi OMNHCaHHe
TOCIIOCOOHOCTH KOMIIAHWHU HA PHIHKE. MHKPOCEPBICOB MOOMIIBHOTO MPUIIOKEHUSL.
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Decision-making in the field of improving digital services based on customer experience (UX): The impact of using artificial intelligence technology4 5% 5= 28 E 2 20 R EL XS 0

IInanuposanue uccredoganusn: ObIIM ONPEHETICHBl IEIH
WCCIIEI0BaHS, KIFOYEBbIe YYaCTHUKH, CHOPMYTHPOBAHBI KITFO-
YeBble BONPOCH! JJIsI INIyOMHHBIX MHTEPBBIO HAa OCHOBE paHee
M3YYEHHOTO MOJIE30BaTEIbCKOTO MTYyTH M COIIACOBaH IUIaH IPo-
BEJICHUS HUCCIIEJOBaHUSL.

Ha »stane gopmuposanus mexuuueckoeo 3adanuss OBUIH
chopMynIupoBaHbl Bce TpeOOBaHMS B BUJE IMACIOPTa HUCCIENO-
BaTeNIbCKOTO Mpoekra. Jlajee Ha OCHOBE TEOPETUYECKOTO 00-
30pa JIUTEPATyphbl ObUIM OMPENENCHbI TMIOTE3bl U yTOUYHEHBI
Ha OCHOBE aHaJIM3a Ha IIEPBOM Illare UCCIEIOBaHMHS.

Ha dgerBepTom sTarne ObLT MpoBeAeH OeHumapkuHe (aHann3
JyYIIAX TPAKTUK). BBUIM MpoaHalM3MpOBaHbl KOHKYPEHTHI
HA PBIHKE WM MPAKTUKH IPYTHX YCIICIIHBIX MPUIOKEHHI B OT-
paciu 1yl BBISIBICHUS CHIIBHBIX CTOPOH M BOBMOXKHBIX 00NacTe
yiIydIleHus. DTal He sBiseTCs 00s3aTeIbHBIM — OH I103BOJI-
€T CPaBHHTH NPWIOKEHUE C KOHKYPEHTAMH, BBISIBUTH CXOKYIO
(YHKIHOHAIBHOCTD WM PaJIKAIBHbIC OTINYUS U COOPATh 10-
MIOJTHUTENIFHYIO HH(POPMALIUIO [UIsSl COCTABIEHHSI OJIOKa BOIIPO-
COB JUIS aJIbHEHINIEro IPOBEICHUS] HHTEPBEIO.

Ipu nodecomoske npomomunog o npogedens uHMepP8sbIO
ObUTH COOpaHBI IPOTOTUIIBI U3 AU3aHH-MAKETOB JUIs IEMOHCTpa-
IIH PECIIOHICHTaM Ha HHTEPBBIO.

Iloozomoska 2atioa u npocmpancmea OJisk NPOBEOeHUs UH-
mepebio: Ha 3TOM JTare ObUla HallicaHa HHCTPYKIHS C OIHca-
HHEM CLICHapHeB M BOIPOCOB, KOTOPbIE HEOOXOAUMBI IS IIPO-
BEJICHUSI HHTEPBBIO C PECIIOHCHTaMu. [ a1 — 9TO MHCTPYKIHS,
KOTOpast COIEPIKUT MepedeHb BOIIPOCOB YISl MOIy4eHHs HHPOP-
MalU# OT PECHOHICHTOB C IEJbI0 MOATBEPAUTH WU ONPOBEP-
THYTh Tunoresy. Taike Ha DaHHOM JTale Obula onpereseHa
rpyIIa pecroHIeHTOB.

CenpMoit atan — nposedenue unmepsvio. [1o oTpaboTaHHO-
My CIIEHapHIO ObLIO MpoBeneHo 20 KaueCTBEHHBIX HCCIIe0Ba-
HUH — NNIyOMHHBIX HHTEPBBIO MPOJODKUTEILHOCTEI0 90 MUHYT
¢ ukcupoBaHUEM BCEX OTBETOB M AMOLIHIA.

3aKIIIOUUTENBHBIN dTal — 0opabomka pe3yrsmamos. bbun
pacmmdpoBaHbl BCE 3aIMCH C WHTEPBBIO Ui HOPMUPOBAHHS
CIHCKa MpoOseM U uJiei. DTO MO3BOIMIO KOJINYECTBEHHO M Ka-
YECTBEHHO IPOAHAIM3UPOBATH CIUCOK TUIOTE3 M IOABECTH
UTOTH.

ETUI/UXII R EF RS AR : ATSRERANE

3. Pe3yAbTaTtbl UICCACAOBAHMS
3.1 MposeaeHne Ul-uccAeAOBaHMsI B MOOMABHOM
NPHUAOXKESHUU 6aHKa

DkocucreMa B OaHKOBCKOW OTpAciiy Kak TPEeHA LU(PPOBOH
TpaHcopMalMl BeACHUs Ou3Heca IO3BOJIICT KOMIAHUSM
COBEPILICHCTBOBATh IPEAOCTABIAEMbI KIMEHTAM ILIMPOKUI
cneKkTp OaHKOBCKUX M He(hMHAHCOBBIX yciyr. [loaToMy paccmo-
tpumM mpoBeneHne UX/Ul-uccnenoBannii Ha pasjene «ABTO»
0GaHKOBCKOI'O MOOMIIBHOTO MPUIOKEHHUSI.

g onpenenenus tekyuiero ypoHs UX-koHuenra pasje-
na «ABto» Oanka B pamkax nposenenus UX/Ul-uccinenoBanuii
Ob11 cocTaBieH myTh kKirenta (CIJM) st crieHapust 1o0aBiIeHHS
aBTO B MOOWIJIbHOE TIpUIIOKeHne OaHka (puc. 5).

Pacemotpum cmonenupoBanusiii CJM Tekymiero crieHapus
«JlobaBneHue aBTo» B MOOMIBHOM TIpHIIoKeHUH. [lob30Barels
HAYMHAET CBOM ITyTh C 30HBI ABTOPU3AIMH B MOOMIBLHOM IIPH-
noxeHud. EMy HeoO0XoIMMO BBECTH paHee 3aJaHHBIN Maponb
rocJe noiy4eHus 1ebetoBoit kapTel Oanka. Eciu nonp3oBareins
He SIBJISIETCS] KIIMEHTOM OaHKa, TO OH HE CMOXET IONACTh B aB-
TOPHU30BaHHYIO 30HY MOOWIIBHOTO NPHJIOKEHUs. DTO O3HAYaeT,
YTO MY HEOCTYIHBI TPOLYKTHI OaHKA U MOJTHAs (yHKLHUOHAIIb-
HOCTh BCETO MOOHJIBHOTO NpWJIOKeHHs. Eciam maponb BBeIeH
KOPPEKTHO, TO IMOJIb30BATEIb MONAJET HA INIaBHBIA HKpaH MO-
OMIILHOTO MTPUIIOKEHHUS.

I'maBHBIN >KpaH MOOMJIBHOTO NPHJIOKEHUSI CONEPIKUT OC-
HOBHBIE TIPOTYKTHI OaHKa: OaHHEPBI, CYET, YaT MOIICPIKKH, ITPO-
(b, ucTopuu (HOBOCTHAS JIEHTA) U T. 1.

['maBHBII 3KpaH CIy)KUT TOYKOH BXO/1a JJIS pa3IMYHbIX CIie-
Hapues: omiara JKKX, mouck OmieToB, MpOCMOTp CYeTa, BbI-
MIOJTHEHUE TIIaTe’ka, B TOM YUCIe ISl JOOaBICHUST aBTOMOOMIIS
KJIMCHTA.

Jlanee ximeHTY HEOOXOAMMO HaXKaTh Ha KHONKY «J{00aBUTH
MamuHy». KimeHT nepexoaut B cuenapuii «J{o6aBienue aBToy.

Kiuenty HeoOXoquMO BBIOpAaTh MapKy CBOETO aBTOMOOHIIS
U3 BBIIAJAIOIIETO CIMCKA MOJeel nin BOUTD €€ B IIOMCKOBYIO
CTPOKY AJ1s moucka. ITouck ocymiecTBisieTcsi Mo CIpaBOYHUKY
B 0a3e maHHBIX OaHka. ba3a naHHBIX OOHOBISIETCS U AOTOIHSACT-
Csl C IOMOUIBIO MHTETPALU C ITOCTABIIUKAMU aBTO WIIU JPYTH-
MU aBTOCEPBUCAMHU.

Puc. 5. ITonb3oBatenbckuit IyTh «JJo6aBeHne aBTO» B MOOMTLHOM HMPUIOXKEHNUN

Fig. 5. User path ‘Adding auto’ in the mobile application
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TIpUHATYE Pelenuii B 06NMaCTV COBEPLIEHCTBOBAHMA LIAIPOBLIX CEPBICOB Ha 0CHOBE Ul/UX-1CCNenoBaHuii: BIMAHYE 1CN0Nb30BaHWA TEXHONOT UV UCKYCCTBEHHOMO MHTENNEKTa Markosa K.I.
Decision-making in the field of im&qvm}%glgital services based on customer experience (UX): The impact of using artificial intelligence technology Myagkova K.G
EFU/UXHARNEFIRS SRS . A TSR RHARAISG

Jlanee KIMEHTY HEOOXOIUMO BBIOpATh MOJIEIb aBTOMOOMIIS TaGmmga 2
Y A p A Texumueckoe 3aganne Ha nposegenne UX/Ul-nccnegoBanus

13 BBINAJAIOLIETO CIMCKA MoAeNell Miau BOUTH B IOUCKOBYIO Table 2

CTPOKY, KaK M Ha NpeAblayieM mare. /lagee HEoOXOIUMO yKa- Terms of reference for conducting UX/UI research

3aTh TOJ] BBIIYCKA MALIMHEI M 3aTEM BBECTH TOCHOMED. m
[Manee B untep@eiice npeaiokeHa BO3MOKHOCTb PEJAKTHPO- 010K

BaHWs M M3MCHEeHMA MH(opMaimm: BhIOOp uBeta, Gopmbr auc-  Hanvenosanme Paznen «ABT0» B MOOMIBHOM NPHIIOKEHUU OaHKa

i KTa
KOB, 3arpy3ka (hoTo. pory
[Tocre coXpaHeHUsS HEOOXOMMMBIX JAHHBIX KIHEHT 3aBep- 1. KimmerTs1 GaHKa, KOTOpEIE IONB3YHOTCA
ABTONPOYKTaMU OaHKa: aBTOKPE/IUT,
LWIaeT NPOLECC A0OABNCHHsI aBTOMOOWIS. B MOOMIIBHOM IPWIO-  [[enepas 2. O iz FEACTID) ArHisiae reimEEms
xeHuu. [Ipunokenne otoOpakaeT HOTU(PHUKAIUIO O YCIICITHOM  ayJAuTOpHsI pasiena «ABTO»
06ABIICHHH. 3. ITosnp30Bareny, KOTOPbIE BIAJICIOT ABTO,
. HO HE IOJIb3YIOTCS PA3IeoM KABTO»
Takoii uacTpymenT, kak CJM, no3Bonui 6osiee rryOoKo 1mo- o .
6 VBenuuuth % yaep:kanus (retention) paszaena
HATb OIBIT KIIMEHTA U BBIIBUTH BO3MOXKHBIE IIPOOJIEMHBIE TOUKU — TeKylLeit ayTHTOpHH.
JUISL TAJBHEUIIEr0 YIYUYIICHUs C ILEIBI0 CO3aTh ONTUMHU3UPO- LT Texymmit MAU coctaiasier 150 ThIC. KINEHTOB,

BaHHBIW MYTh JJIS JIOSJIBHBIX KJIMEHTOB OaHKa Cpey aBTOMOOH- 4TO COCTABISIET 1/3 aKTMBHOM KIMEHTCKOM Gasbl,
6 MIIH KIIMEHTOB.
JIUCTOB, MIOBBICUTH UX YOBIETBOPEHHOCTD U YITyUIIUTH OIIBIT.

Tekyuwmii cienapuii «Jlo0aBiieHHE aBTO» COIEPIKHUT HECKOIb- Cipore 2 Mecsina
BBIITOJIHEHHUS
KO HEJIOCTAaTKOB B cBOeM HMHTepdeiice ¢ Touku 3peHus UX-Tpe- 1.0
. . OmpenenuTh 6Gapbepbl U HOBBIE MOTHBBI
60BaHl/ll/I, OHHU MPEACTABJICHBI B Tadu. 1. JUISL TIOJIL30BAHMUS Pa3/IeJIOM «ABTO»
2. OmpenenuTh KII0YEBbIe MATTEPHbI 0JIb30BAHUS
Tabma 1 pazaenom «ABTO»
HCIIOCTaTKI/I TEKYIIETo CleHapus «,H06aB}'IeHI/Ie ABTO» 3a;[aqp1 3. HpOBeCTI/I TECTHUPOBAHHUE KOHIICTILINHI
Table 1 HCCIIEN0BAHMS pasnena «ABTO», OIPENEIIUTh BOCIIPHATHE
Disadvantages of the current Adding Cars’ scenario MOJIB30BATENEH TeKyIIIEeH AN3aiH-KOHICTIIIHN
4. Omnpenenuts oTHOLIEHHE K Al-TexHONMOTNY,
uHTepdeiica IYTH B paMKaX KAPTMHOK aBTO
INonp3oBarens BbIHYKIEH BBOAUTD 1. Kak nosip30BaTens MOHUMAeT OO CMBICIT
BOJBIION 0GbeM MHOTO JaHHBIX 00 aBTOMOOMIIE: pasznena? r];ECTb JIA B HEM IICHHOCTD JUISI HETO
e MapKy, MOJIEIIb, TOJ{ BBIITYCKa, U TIouemy?
Ha PasHbIX SKPAHAX uget. Ileperpyska I/IH(i)Ong.HI/IeI/I 2. Kakne pyHKiumn pgﬁleﬂa OICBHU/IHEI
MOBHIEHOIO MOXXET OBbITh yTOMUTEIbHON. Ecin JUTSL TIOJIb30BaTEIIs !
TPUITOKEHMsT Yy IOJIL30BaTENII HECKOJIBKO Mampﬂ-{? 3. Kakue (byHKHI/II/I MEHEEC NOHATHBL, HO IIPH
€My MPHUIETCS IIOBTOPUTH TEKY MK HaBOISAIINUX BOIIPOCAX OH MOXKET pa306paTI>c;1?
IIPOLIECC TSl KaKIOi 4. Kaxue QyHKINN HEIOHATHBI?
. KIIoueBsie 5. Kakune QyHKIIHOHATBHBIC BOBMOKHOCTH KIIUEHT
Texymumii npouecce 100aBIeHNSL CuUTaeT UeHHbIMU ULt ceOs1? [Touemy?
TToTepst KOHTEKCTa aBTOMOOMIISL COCTOUT M3 MHOKECTBA Zﬁg%%i;lasneﬂnﬂ 6. Uto, 10 MHEHUIO TOJIb30BATEIIs, HE XBATACT
9KPaHOB UM TICPCXOJI0B, MOKCT B TeKymeM uHTepdetice? [louemy?
B CLIEHapUu HWHTEPBBIO
BO3HUKHYTb MOTEPS] KOHTEKCTA B paMKaX 7. Kakue CI.IteapI/II/I/(byHKI_[I/II/I/aJ'IEMeHTLI
y MOJIb30BaTENs pasnena B HHTEp(eiice MOoIb30BaTEeNb CUUTACT
Texyiuii i «ABTOY HenyxHbiMu? [Touemy?
S RS 1ES @MIIIRDAY S pORY ! 8. Kax momnbp30BaTeinb MOHNMAET CMBICIT
OtcyTcTBUE ﬂﬁi;ﬂﬁ;iﬁfggﬁﬁﬁgﬂ nobasiienust aBToMoOmIs? CunuTaet Jii HEHHBIM
I aBTOMI;TI/I‘{eCKOFO 3aTI0JTHEHUS TTOJIeH 9 ﬁm S
B CLICHAPHH . OJIB3YETCs I NOIb30BATEb TEKYIIUM
M [IOMCKOM aBTOMOOMIISL 0€3 yKazaHus paznenom? Ecim na, To kak gacto? C Kakoi
0OJIBIIETO KOJTHMYECTBA HH(OPMAIHH enbro? Ecotu Hert, To mogemy?
[Monp3oBarento HeOOXOAMMO COOUPATh 10. Yro B HHTep(bgi}Ig:e e
00Pa3 CBOETO ABTOMOGHIIS — KAPTHHKA nonnsosr’aTens[. CJIM TAKOE€ €CTh, TO UTO ATO U
Huskuit ypoBens HE OTpakaeT JAeHCTBUTEIbHOCTD. Ho:IeMy'
IIEPCOHAIU3ALNN ITonp30BaTeNnto HE CIUIIKOM 1. Ceiiuac ¢ Bamu paccMOTpHM /1Ba IIPOTOTHIIA
HMHTEPECHO BO3BPAILATHCS B pa3zael CLeHapHist J00ABIICHHS aBTO:
IIPH BXOJIC B IPHITOXKCHIE a) Ha IepPBOM dKpaHe 6a30BOe H300paKEHHE
aBTO
Hcmounux: paspaboTaHo aBTOPOM. b) Ha BTOpOM H300pa’keHHE aBTO, CACNAHHOE

TaxuM 06pa3oM, GblIa HOATBEPKIEHA IOTPEOHOCTh B HEOD- C IOMOTIBIO HCKYCCTBEHHOTO HHTENNEKTA (AL)
2. Iloxckaxwure, kKak Bam nepBerii mpotoTum?

XOAMMOCTH COBEPLICHCTBOBAHMS I10JIb30BATEIILCKOIO IIyTH B MO- B Kaxue smounn Bei3ean y Bac? Hpasurest 11 Bam
OIIPOCHI
OUILHOM IPHIIOKECHHH. Y e —
Janee 6puto crutannpoBano Ul-uccnenoBaHue ¢ HeNbio Mo-
N OrrankuBaer i Bac, 4To aBTO CreHepHpoBaHO Ha
JIy4UTh OTBET Ha UCCIIEI0BATEILCKUM BOIIPOC, A TAKXKE ITOATBEP- AI? Hpasurcs i Bam Tenieps Ba aBroMo6mis?
JUTH WITH OTIPOBEPTHYTH THIIOTE3Y. 4. Kaxoii u3 IByX IPOTOTUIOB BaM nonpasuics

3arem ObLIIO COCTABIICHO TEXHUYECKOE 3a7anue. PaccMoTpum Goupie u nouemy? Ecin HukaKoi, To mogemy?
5. Kak Bl oTHOCHTECH K TPUMEHEHHIO

Bam aBTomo0uis?
. INonckaxkure, kak Bam Bropoii mporotun?

(95}

TexHuueckoe 3amanue Ul-ucciienoBanust Ha npuMepe KOHKPET- AI-TEXHOJOTHH B GAHKOBCKUX pA3Ieax
HOTO paszfena «ABTO» OaHKOBCKOTO NPUIIOKEHMS, OIMMCaHHOE MOOUIIBHOTO MPHIIOKEHHUS?
B TaOI. 2. Hcemounux: pazpaboTaHO aBTOPOM.
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Janee 1715 mpoBeieHNs NTyOUHHBIX HHTEPBBIO B paMKax aHa-
7M3a TEKyIIETro ITyTH KIMEHTa MOOMIBHOTO MPHIIOKCHUS OaHKa
Ha [puMepe pasjeina «ABTo» ObLTH CHOPMYITUPOBAHBI THIIOTE3bI
TEeKyIIero paszenia OAaHKOBCKOTO IPIIIOKEHUS, KOTOPHIE TIpes-
CTaBJICHBI B Ta0JI. 3.

I'mmotesa 1. IIpemocraBneHne Oonee HPHBICKATEIBHOTO
U MHTYMTHBHO HOHATHOro MHTepdeiica B pasnene «ABTO» MO-
OUIIBHOIO IPHUIIOKEHHS II03BOJIUT IIPHBJIEYb HOBBIX II0JIb30BATE-
Jiel aBTOCErMEHTa Y MOBBICUT YAEpKaHHE TEKYLIMX IMOJIb30Ba-
TeneH.

Tunore3a 2. Bueapenue Al-texHomorum ajasi reHepanuu
U300paxKeHUH aBTOMOOUIIS [I03BOIUT EPCOHAIU3UPOBATD I10JIb-
30BaTENbCKUN ONBIT pasfiena «ABTO», U HOBBIE H300pa)KEHUs
ABTOMOOMIIS KaK MHCTPYMEHT TeHMH(HKAIH MOBBICAT JIOSIIb-
HOCTb (NPS) KIHMEHTOB, KOTOpble HE IOJb30BATIHUCH PA3IEIOM
WY [OJIb30BAJIICh HEAKTUBHO.

Jnst neTanu3anuy BOIPOCOB U MPOEKTHPOBAHUS IPOTOTUIIOB
Ju1st OyIyIIero mokasa MX Ha HHTEPBBIO OBLI IIPOBEICH OCHUIMap-
KUHT (aHaIW3 Jy4IIUX MPakTUK). PaccMOTpUM KOHKYPEHTHBIH
aHaJIM3 TeKYIIero MpojaykKTa (pasnen «ABTO») Ha pbIHKe (Ta0. 3).
Jlyymimu npakTHKaMy Ha PBIHKE, TI0 SKCHEPTHON OLICHKE, ObLIH
ompe/ieeHbl IPUIOKEeHUs «SIHaekc.3arnpaBK» U Auto.ru.

Ta6mmia 3
KOHKypeHTHbII1 aHanmus pasgena « ABTO» MOOMIBHOIO TIPUJIOXKEHWS
Table 3
Competitive analysis of the ‘Auto’ section of the mobile application

Paznen
MoouinHoe M o
o0uJIbHOE «ABTO»
DYHKIHOHAJIb- NPHJI0KEHHE
NpUJIoKeHHe | MOOMILHOTO
HOCTh «Snpexc. A
3 uto.ru NPHIOKEHUS
anpaBKI» 6
aHKa
BosmoxxHOCT
Ectp Ecth Ecth
J00aBUTH aBTO
OnbopanHr
IIPYU IEPBOM OtcyrctByer OtcyrctByer  OTCyTCTBYeT
J100aBJICHUH aBTO
BozmoxxHOCT
BBIOO
SIS ERARD Ectb Ectb Ectb
pu 100aBICHAN
aBTO
BosmoxxHOCT
OTCIIC)KHUBATh OtcyterByer  OTCyTCTBYET Ectp
COCTOSIHHE aBTO
BosmoxxHOCTH
OTcyTcTBYET Ectpb Ectp
KyIUTB/TPOJIATh aBTO
Bo3moxxknocTh
O3MOXKHOE Ectp Ectp Ectp
3arpy3uthb GOTO aBTO
Hanuuune
reimubuKan OtcyrerByer OtcyrcTByeT OTCYTCTBYET
B IIPHJIOXKESHUN
e S OtcyTcTBYeT Ectp Ectp
kynuts OCAT'O yrersy
BosmoxxHOCTH
OTcyTcTBYET Ectpb Ectp
OLICHKHU aBTO
doto ®otopea-  CrangapTHbIe
OtroOpakeHHEe aBTO ~ OT MOJIb30Ba-  JIMCTHYHbBIC KapTHHKH
TeIs aBTO aBTO
Bo3moxHOCTH
CMOTPETH ITpadbl OrcyrctByer OTCyTCTBYET Ectb
110 aBTO
Hanuuwne vat
ATHIAHCE Hata Ectp Ectb Ectp

TIOJICPIKKH
Hcemounux: pa3paboTaHO aBTOPOM.
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 TIpuHATYIE peweHmii B 00N1aCTi COBEPIIEHCTBOBAHYA UM(POBbIX CEPBUCOB HA 0CHOBE UI/UX-1CCNEN0BaHMiA: BNMAHIE UCMIONb30BAHMA TEXHONOTUY MCKYCCTBEHHOMQ VIHTENNEKTA
Decision-making in the field of improving digital services based on customer experience (UX): The impact

t of using artificial intelligence technology% 5% 3= 28 B 2 10 R H X 6
ETUI/UXII R EF RS AR : ATSRERANE
Ha ocHOBaHMM KOHKYPEHTHOT'O aHaJIn3a Oblila BBISBIICHA TOY-
Ka pocTa — 0ToOpaXkeHHe aBTOMOOMIIS TT0Ib30BaTeNo. Ha perHke
OTCYTCTBYIOT pelieHus A (POTOOTOOPasKeHUsI PeaTuCTUIHOTO
aBTO I10JIb30BATEII0 KAK MHCTPYMEHTA YePKaHUsI €r0 BHUMAaHUs
B npuioxeHuu. MimeHHo BHenpeHue Al-TeXHOJIOTMU IO3BOJIMUT
HEPCOHAIU3UPOBATH I10JIb30BATEIbCKHUIA OIIBIT.

Jlazee ObUIM MOATOTOBJIEHBI /1B MIPOTOTUIIA C HOMOLIBIO KO-
MaH/Ibl 1U3aiiHepOB U pa3paOoTku. I1epBblii IPOTOTUN COAEPKUT
6a30Boe M300pakeHHE aBTO M3 CIIPABOYHKKA OaHKA, BTOPOI — M30-
OpaxkeHHe aBTOMOOMJIS IOJIb30BATEIls, CIEJAHHOE C HOMOLIBIO
UCKYCCTBEHHOro MHTeIeKTa (Al). OcHOBHOE OTIMYME BTOPOTO
HPOTOTHUITA — (POTOPEATTHCTHYHBIH 00pa3 aBTO ITOTB30BATEIIA.

IMocne pa3paboTKM MPOTOTUIOB OBUI TOATOTOBJICH Taiin
JULSL IPOBE/ICHUS HHTEPBBIO. IHCTpYyKLUs ¢ IEpEYHEM BOIIPOCOB
JUIS IPOBEICHUS ITyOMHHOTO UHTEPBBIO 0TOOpaxeHa B Ta0. 4.

Tabnuia 4
Taii 1y 6GMHHOTO MHTEPBBIO
Table 4
In-depth interview guide

ran
HHTEPBBIO

[IpencraBnenne Moxeparopa

OO0cyXIeHNEe OCHOBHBIX MPaBUII

Buneozanuce

IMoarBeprkaeHHe KOH(UICHINATBHOCTH OTBETOB
Jlonecenne o0IIeH e HHTEPBBIO

Berynnenue
(2 MUHYTBI)

Cxonbko Bawm niet u riae npoxusaete?
C xem Brr npoxuBaere?

I'ne Bor yuntecs/paboraere?

Kak nmpoxoqut oObI4HBII OyTHMI TeHb?

3nakomcTBo  E3nute nu Ha aBTO — mouemy, Kyza, KaK J0iro?
(10 vuayT)  Yewm 3aHMMaeTeCh HOCIE PaOOTHI?
Kak npoBonure Boixoansie? Uto HpaBUTCS Ae-
nath? A 9TO HET, OT Yero X04eTcst n30aBUTHCS?
Yro cmoTpure/ciymaere/autaere? Ha kakue
TEeMBbI?
Pacckaxure, noxanyiicra, Baury ncroputo, kak
Boxxnenue o
(5 MumyT) B! nomyuninu npasa?
T IToyeMy pEeLIHIN UX MOIYYUTh?
Pacckaxure, noxaiyiicra, Kak mpuodperanu
Bam rexynmii aBToMOOHIH?
Kax Beionpann? Kak moxymamu?
Kak gacto ncnonb3yere aBToMoOmnb? J{ms kakux
Lesein?
I'ne 0OpI4HO cTOMT MammMHa?
Ipo aBTo UYro BXOIMT B ee 00CTy)KrBaHue?
b Tlo Bommpocam 0OCITy’KMBaHHsI COBETYETECH C
(20 munyT) o
KeM-JIN00?
B kakux cutyammsix oopamaerech K MacTepam?
Kax BbIOMpaeTe cajaoH/MOHKy/cepBuc?
EcTb 1 xakue-To npuiokKeHus, CauTbl, KOTOPbIE
B 00CITy)KMBaHUH aBTO IIOMOTAIOT (HCIIOIb3yeTe
JIM aBTOMaTH3UPOBAHHbIE MOMKH, OHJIAHH-3a-
NPaBKH)?
OtHomeHne
K ABTO Kax 651 Bol ipoosnkmin Gpasy «Moe aBTo —
9T0...»7
(5 muHyT)
ObcyxaeHne
CIICOK BOIIPOCOB M3 TEXHUYECKOTO 33IaHHs
MIPOTOTHIIOB
ITokas nmpoToTHIOB
(30 munyT)
CTb YTO-TO, 4TO BBl X0Temu Ol 100aBHUTH?
E b B g 0 ?
3aBepuieHne  J[OMOIHUTEIbHBIE BOIPOCH OT KOMAH/IbI
(2 munyTH)  JlOHECEeHME OJIArOIapHOCTH U 3aBEpIICHNE

HUHTEPBBIO
Hcmounux: pa3paboTaHO aBTOPOM.
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Jlanee 1o OTpabOTaHHOMY CLEHApHIO OBbLIO MPO-
BeneHo 20 DIyOMHHBIX HHTEPBBIO C PECIOHICHTAMH.
B 3aduKcHpoBaHbl SMOLMM M OTBETH B IaliioHE
JUISL 3allONHEHWs] WHTEpBbIO. PacmmdpoBka 3amuceit
Jutst POPMHUPOBAHMS CIIMCKA IPOOIEM 1 UZIeH, a TaKXkKe KO-
JIMYECTBEHHBIN M Ka4eCTBEHHBIN aHAJIM3 IPE/ICTABICHBI
B CIIEAYIOLIEM paszierne.

Markosa K.I.
Myagkova K.G.

Puc. 7. OTHOIIeHME pecTIOHAEHTOB K Al-TexHOmornm
Fig. 7. Fig. 7. Respondents' attitudes towards Al technology

HeiiTpanbHO OTHOWYChH - 10%

Crpax, uto Al MHOrO 3HaeT . 5%

Bu3yanbHO yny4llaeT cueHapuit 20%

3.2. O60CcHOBaHUE BAMSIHUS Al-TeXHOAOTMM
Ha COBEPLUEHCTBOBAHUE MOAb30BATEAbCKOrO OfbITa
B GaHKOBCKOM MPUAOKEHMM

Ilepexox w3 TOJNBKO (PUHAHCOBOW JIESITEBHOCTH
B €AUHYIO 3KOCHCTEMY CO BCEMH c(epaMy >KU3HU IOJIb-
3oBareneil orpaszmics Ha UX/UI-kauecTBe HOBBIX pa3IeioB MO-
OUILHOTO MPHUJIOKEHHS B OTPACIH (HUHTEX.

Pesymbrarsl mpoBeaeHHBIX 20 TIIyOMHHBIX MHTEPBBIO MOKa-
3anu, 4yTo 85% pecroHeHToB BbIOpanu uHTEepdeiic mpuoxe-
HUSI, B KOTOPOM HCIonb30Baiack Al-texnomnorus (puc. 6). Cpean
PECIIOHICHTOB 10 5% COCTaBWJIM TPYIIIbI, KOTOPblE OTMETHIIH,
YTO MM IOHpaBWIKCH 00a skpana. CiemoBaresbHO, HHTEpdeiic
¢ npuMeHeHHeM Al MOBBIIIAeT HHTEpEC U SBIAETCs Oolee mpu-
BJIEKATEJIbHBIM JUIS IIOJIb30BATEIICH.

Puc. 6. OtHoenne pecrionienTos K UX/UI-npororumnam
Fig. 6. Respondents’ attitudes towards UX/UI prototypes

. MoHpasuaca npototun 1

MoHpasuaca npototun 2

. MoHpasuance oba npoToTMna HeWiTpanbHo

Hcmounuk: pazpaboTaHO aBTOPOM.

[pu npoBeieHNH MHTEPBBIO TAKKE OTMEYANIACh PEAKIHS pe-
CIIOHJCHTOB Ha 9KpaH uHTepdeiica, rae ucnonszopanack Al-tex-
Hostorusi. OTHoteHHe K AI-TeXHOJIOHH OTOOpaKEHO Ha pHC. 7.
ITpu nemoHcTpauuu uHtepdeiica y 65% pecrnonneHToB Oblia
3aMeveHa MOJOKHUTETbHAS PEaKI¥sl, OHU OTMEUaIH, YTO HOBBIN
9KpaH 3HAYUTENBHO MTOBBIIIAET HHTEPEC K MOCEIIEHHUIO 110 CPaB-
HeHuto ¢ npeapyynmm. Takke 20% pecrioHAeHTOB OTMETHIIH,
YTO IOJIB30BATENILCKUIl CLIEHApUH cTal BU3yalbHO OoJjiee KOM-
¢doprabiM. ClieyeT MOIYepKHYTh, YTO IOJNB30BaTeN HE I0-
IPY’KEHBI B TEXHHUYECKUE 0COOEHHOCTH PadoThl Al-TexHonoruu
Y He3HaHHE CaMOW TEXHOJIOTUH MOXKET BBI3bIBATh HETTIOHHUMAHUE,
Kak paboTa aJirOpuTMOB M 00paboTka MH()OPMAIIMH TTPEOCTaB-
JISIET TIePCOHATM3UPOBAHHBIN PE3yNbTaT ISl OJIB30BaTENHCKOTO
OIIBITA.

IlomBeneM WTOTM WCCIENOBaHHMS HA IpUMeEpe pasiena
«ABTO» B MOOHMJIBHOM TNPHUJIOKEHUU OaHKa Ha OCHOBE 00paboT-
KM 3amucell ITyOHMHHBIX MHTEPBBIO C PECHOHICHTaMH (Tali. 5).
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Hcmounux: pa3paboTaHO aBTOPOM.

[IpoGnemsl U npaiiBepbl OBUTH PacCMOTPEHBI B paMKaxX HHTEp-
(eiica 6e3 npumeHeHnst AI-TeXHOIOTHH.

Tabmua 5
Pesy/ibTaThl MHTEPBBIO TEKYILErO pasjiena
«ABTO» MOOWIBHOTO GaHKa
Table 5
Survey results of the current ‘Auto’ section of the mobile bank

HaumeHoBaHHe
010Ka

Hesnanne 0 HAIMYNN U BO3MOXKHOCTSIX
paszaeia «ABTO»

KnmreHTs! 0TMEYaroT OCTOSHHEIE COOM
IIPU JOOABJICHUH aBTO B MOOMIIEHOM
MIPUITIOKESHUH

ABTO 1Ipy OOABICHUH HE COOTBETCTBYET
JICHCTBUTEILHOMY N300PaKEHHIO MAIIUHBI

KIIMEHTa
Ipo6nembr .
Pazzien cnoskHo HAaHTH UM HETIOHATHA

€ro cyTb

KUTHeHTBI He IMEIOT NPUBBIYKU 3aXOHUTh
B pa3/iell M3-32 OTCYTCTBHS YSTKON
noTpeOHOCTH

J11s1 GONBIIMHCTBA KJIMEHTOB 3HAKOMO
Ha3BaHUE, HO OHU HE IIOMHSIT, YTO €CTh
B pazzuerne

Bce onmaita

VY KIHEHTOB HEe BO3HHKAET IPOTUBOPEUHI
B MCIIOJIb30BAHNUH ABTONPOAYKTOB (1ITpadsl,
CTpaxoBKa)

DKkoHOMUSI BpeMeHH (0(opMIIeHHE
CTPaXOBKH, IPOCMOT] HPEITOKCHHUH
PEMOHTA | T. 11.)

JpaiiBepsl

Enuaoe MecTo I OTCICKUBAHMS COCTOSHUS
aBTO

OTaepHOE HAIIOMHHAHUE O TIOKYIIKE/CKH/IKE/
CTO aBto

Hcmounuk: pa3paboTaHO aBTOPOM.

Ha ocHOBe NpOBEACHHBIX DIIYOHMHHBIX HMHTEPBBIO MOXKHO
c/enarh CIIeMyIOIIe BBIBOJBI O HENOCTATKaxX pasnena «ABTO»
(6e3 npumenenust Al-rexHonoruu) B MOOMIIBHOM NPHIIOKEHUN
OaHKa:

— TeKylliMe BH3yallbHOe O(opMmiIcHHE pasiena W (yHKIH-

OHAJILHOCTh HE BBI3BIBAIOT JKEJIAHWS 3aXOIHUTh B CEPBHUC
C BBICOKOI PErysspHOCTBIO, OJIHAKO KIMCHTAMH HOJIOXKHU-
TEJTLHO BOCIIPUHUMAETCSI HIes CEpBHUCa JUISl aBTOCETMEHTa,;

Online-Bepcua xypHana www.jsdrm.ru
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— Yy NOJIb30BaTeNIe OTCYTCTBYET IOHMMAHUE TEKYIIUX BO3-
MOKHOCTEH pazzerna «ABTO», HO Ha HHTEPBbIO I10JIb30Ba-
TEeJIM OTMEYAJIH, YTO 3HAYMMON BO3MOXKHOCTBIO JUIS HUX
SIBISIETCSl  OIUIATHTh MITPadbl, MPOBEPUTH CTOUMOCTD
aBTO, IOCMOTPETH CBOH TPATHI;

— KJIHMEHTHl HEWTpaJbHO pEarupyroT Ha u300pakeHHe

aBTO, TaK KaK OHO HE CHJIbHO MPUOIMKEHO K UX MOJEIH,
YTO MOJTBEPIKJIACT HU3KYIO JIOSIIBHOCTh KJIIMEHTOB U OT-
CYTCTBHE MOTHUBALIUM IS IOCELICHUS CEPBUCA «ABTO»;

— OOJBIIMHCTBO 3JIEMEHTOB B JIM3aifHE BbHI3BIBAET HEIIO-
HuUMaHue. Hanpumep, 3HaUOK «IIUT» O3HA4aeT HaIUuue
CTPaxOBKH, OJHAKO II0JIb30BATEIIX HE BOCIPUHUMAIOT
MHTYUTHBHO 9TO 3HaUYEHME, a HJIEMEHT HE I10JCBEUYUBACT-
cs1 ”HOPMAIIMOHHOH ITOJICKa3KOW C OTIMCAHUEM.

TTo pesynbraram npoeaenHoro Ul-uccnenoBanus cdop-
MUPOBaHBI 00IIUE PEKOMEHJAINH ISl JaJIbHENUIIEro pean3aii-
Ha paszena «ABTO» Kak OOHOW u3 cep eAnHOH 3KOCHCTEMBI
C LIEJIBIO YITYUIICHHUS I10JIb30BATENILCKOTO OIbITa B MOOMIIBHOM
MPUWIOKEHUH OaHKa.

1. Heobxomumo mpopadoraTh TOYKY BXOzma Ul pasziena
«ABTO» Ha IVIaBHOM 9KPaHe MOOMJILHOTO NMPUIIOKEHUS C BBICO-
KOW y3HaBa€MOCTBIO JJIsl TI0JIb30BaTENeH.

2. Pa3paboraTb HOBBIH AW3aiH-KOHLENT pasaena «ABTO»
¢ npopabOTaHHBIMHU MOJIH30BATEILCKUMH CIIEHAPHSMH Ha OC-
HOBE INPOBEICHHOIO aHANIW3a M JIyYlIMX MPAKTHK Ha PBIHKE,
TaK Kak TeKyLIMH IOJIb30BaTEIbCKUI IyTh OYEHb JJIMHHBIN
U ¢ OOJIBIIUM BBOJOM JaHHBIX.

3. Ilpopabortare MakCHMalbHYIO (HOTOPEATUCTHIHOCTD
N300pa)KEHUS aBTO KJIMEHTA JUIs TIOBBIIIEHHS YPOBHS IEPCOHA-
nu3anuy cepuca. [IpenMynecTBeHHO HCIIONb30BaTh Iepesio-
BbI€ TEXHOJIOTUH: JIsl TeHEPaLuy OOJIBIIOr0 KOINYECTBA MAPOK
U MOJeJNiell aBTO HEOOXOIMMO HCIIONB30BaTh MCKYCCTBEHHBIN
unte/uiekT. UX/Ul-uccnenoBaHue moKaszano, YTO KapTHHKA,
CO3/laHHas ¢ TOMOUIbI0 Al-TeXHOIOTUH, BBI3BIBAET BBHICOKHUMN
uHTepec K sKkpany. Kpome Toro, Al-renepanus mo3BoiuT co-
31aTh: U300paKEHHUE B OHJIAWH-PEKHME IS KaKIAOTO IMOJb-
30BaTelIsl ¢ BBICOKUM YPOBHEM JAETAIU3allMU aBTO; L[BETA aBTO
KoHKpeTHOro 3HaueHuss HEX (kox B manuTpe); Ipu CO3aHUU
M300pakeHHs YIPABIATh (OHOM, YTO B OyaylIeM CIKOHOMHT
BpeMsl JJIs TIPaBKHU apTe(akToB CO CTOPOHBI AN3aiH-KOMaH/IbI.
Hanpumep, kauecTBeHHOE 00ydyeHHE MOJENIU C ITOMOLIBIO Je-
TaJbHBIX 3a1pocoB ((HOH 00BEKTa, TEHB, OCBEIICHUE, PACIIONO-
’KEHHe, pa3Mep) MO3BOJIAT MAaKCUMAJIbHO IETaIbHO CTEHEPUPO-
BaTh OOBEKT.

4. Cpenarb pasfen ¢ BO3MOXKHOCTBIO BHOCHUTH JaHHbIE
00 aBTo (mpober, pacXOJAHUKU H JIaTy WX 3aMEHbI). DTO MO03BO-
JUT coOparh 0OJIbIIE JAHHBIX O KIIMEHTE U HANPABJIATh [1EPCO-
HaJIM3UPOBAaHHBIC YBEAOMIICHUS, HAlIpUMep O HEOOXOIUMOCTH
3aMeHbl JeTajnel/macia.

5. Pa3paborarh CHHXpOHH3AIHIO MOOHIBHOTO TPHIIOKEHHUS
nocpeactsoM ucnonb3oBanuss REST API rocynapcTBeHHBIX
cepBucoB ¢ manHeiMu (Hampumep, u3 ' UB/1J1) ¢ nensio MmuHU-
MU3aIUH1 UX BHECCHUS KIIMEHTOM.

CymectByromas MHOOPMaMOHHO-TEXHUYECKas HH)pa-
CTPYKTypa OaHKOBCKOW OTpaciy IO3BOJMUT IIPU YCIOBUHU BbI-
JIeTIeHnsT HeOOXOMUMBIX TEXHHYECKUX PEeCypCOB pealn30BaTh
penu3ailH MOOMJIBHOTO TNPHJIOKEHHUSI C IOMOIIBI0 BHEAPCHHS
Al-TexHONOrUM JUIs yIy4IICHHS [10JIb30BATEIIHCKOTO OIBITA.

Online www.jsdrm.ru
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Takum oOpaszoM, utorn Ul-uccienoBaHusi NOATBEPIUIH
TUIOTE3Y, YTO BHEIPEHHE IEePCOHAIN3MPOBAHHOIO I10JIb30Ba-
TEJIBCKOTO OTBITA C HCIOIb30BaHueM Al-rexHonoruu (porope-
QIUCTHYHBIE M300pa)KeHHsI aBTO) B MOOWIIBHOM TPHIIOKEHHH
GaHKa MPUBEET K MOBBILICHUIO YAOBICTBOPEHHOCTH KIMEHTOB
U YPOBHS HUX BOBJIECYCHHOCTH, YTO B PE3yJbTaTe MOBBICUT JIO-
XOAHOCTb ¥ KOHKYPEHTOCIIOCOOHOCTh OaHKa.

[IpenioxkeHHbIe PEKOMEHAALINH ITO3BOJIAT ONITUMHU3UPOBAThH
[I0JIb30BATENBCKUN ONBIT B MOOMJIBHOM NPHIOKEHHH, a TaK-
ke ymyqmuTh MeTpukd NPS u MAU, 1o sKcriepTHOM OLieHKe,
B JIBa pasa.

3.3. 20 PeKTMBHOCTb BHeAPeHMs Al-TeXHOAOTUK
B npouecchl Ul-MccaeAOBaHUA

AHanmu3 SKOHOMHYECKOH 3()(EKTUBHOCTH  BHEIPEHUS
Al-texnomorun B nipoueccel Ul-uccnenoBanmii mpu peau3ai-
He pazzena «ABTO» MOOWIIBHOTO MPHIIOKECHUSI OCHOBBIBACTCS
Ha U3MEHEHUH KITIOUYEBBIX METPHUK:

— TIOBBIIICHHE JIOSUIBHOCTH  KJIMEHTOB  (IIOJIBH30BATEIH

¢ 0oJIbIIEH 3aMHTEPECOBAHHOCTHIO HCIIONB3YET MPOAYKT
C MHTYUTUBHO MOHATHBIM Ul);

— YBETUYCHHE KOIMYECTBA YHUKAIBHBIX MOJIb30BaTEIICH;

— pocCT Mmpojiak OaHKOBCKHMX aBTOYCIIYT U KOHBEPCHH B Iie-
JICBBIC JICHCTBUS uepe3 pas3ies «ABTO» MOOHILHOTO MTPH-
JIOKECHHUS.

DKOHOMHYECKasi PEHTA0EIBbHOCTh paszjieia «ABTO» Oyaer
JIOCTUTAThCSl 3a CUYET COBEPIICHCTBOBAHUS I10JIb30BATEIBCKO-
TO OMBITA MOCPEACTBOM peAn3aiiHa MOOUIBHOTO MPUIIOKCHHUS,
YTO 00ECIIEYHUT MOBBIIICHUE YJOBJICTBOPEHHOCTH MOJIb30BATE-
JIel ¥ pOCT MpoJ1a OAaHKOBCKUX aBTOTPOIYKTOB.

Ha ocnoBe (akTHyeckux AaHHBIX O pa3pabOTKU HOBO-
ro WUT-pemieHus W cCHELUUAIU3UPOBAHHON AHAIUTHYECKOMN
Bl-nmnardgopmsl a1t IpoayKTOBONH aHAJIUTHKH, IPEIOCTABICH-
HOW OaHKOM, OBUIM MPOW3BEACHBI PACUCTHI 1O IMOKA3aTEIISIM,
[IPE/ICTaBICHHBIM B Ta0II. 6.

Tabnuua 6
Crmcok mokasarerieit iyt oueHky s dexrusroctr VT-poexra
Table 6
List of indicators to evaluate the effectiveness of an IT project

Iloxa3arenn DopmyJia

NPS (ungexc

MOTPEOUTEIILCKON NPS = % npomoyTtepoB — % KpuTHKOB (1)
JOSUTEHOCTH)
MAU KonmuecTBO yHHKAIBHBIX ITOTE30BaTEINICH
B MeCsI]
Conversion = At + 100%, (2

onversion =~y * 0, (2)
Konsepcus e X| — KOJIMYECTBO MOJIL30BATENEH,
B LICIICBOC KOTOpbIe (JaKTHIECKH COBEPIIHIN

NeHCTBHE (MEPeXos IIEPEXO/l B JCTAIbHBIE KAPTOUKU

B pasnen «ABTO»)  mpoxykToB Ha 6arHepe «OCAT Oy,
X — o0l111ee KOJTMYECTBO MOJIB30BATEIEH,
KOTOpBIE MOCETUIIH pa3aen « ABTO»

KonnuecTBo ommook / 3epo-CKpuHbL

IIycTeie 3KpaHbI
YCTEIC 5Kpa B [10JIb30BATEIbCKUX CIIEHAPHSIX

Hcmounux: pa3paboTaHO aBTOPOM.
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Pacuer wunpexca mnorpedurensckoi JsosuibHOCTH (NPS)
JUTSL pazzienia «ABTO» MPOU3BOAMIICS Ha OCHOBE ONPOCOB M cOO-
POB 00paTHO¥ CBsi3u Molb3oBaresiel Oanka. J[o pa3paboTku pe-
J3aiiHa paszena MOOMIBHOTO MIPUIIOKEHNS JTaHHBIN MOKa3aTelb
cocranisit 35%. [Tocne peanzaiina pasaena « ABTo» onpoc OaHka
npouuy 400 KIIMEHTOB, MOTYYHIOCH CIESAYIONIee COOTHOLICHHE:

— IPOMOYTEPBI, KOTOPbIE IOCTaBUIIN OLEHKY 9—10, — 276 yen.

(69%);

— HEWTpasbl, KOTOpble NOCTaBUIM OLEHKY 7-8, — 82 uell.
(20,5%);

— KPHUTHUKH, KOTOpbIE NOCTaBWIN OLEeHKy 0-6, — 42 uen.
(10,5%).

[TpousBenem pacyer HHIECKCA MOTPEOUTEIILCKOH JTOSITBHOCTH
(NPS) o ¢popmyzste (1) u3 tabdm. 6:

NPS = 69% npomoytepos — 10,5% kpurukoB = 58,5%.

3HaYeHue MMoKa3arellsl YHHKAIbHBIX [OTb30BaTelNel 3a MeCsIIl
JI0 peau3aiiHa pasjena « ABTO» MOOMIBHOTO npuitoxkenus MAU
Ha targopmax I0S u Android cocrasuio 150000 momnb3oBare-
neit. [Tocne peansaiina MOOMIBHOTO MIPUIIOKEHUS TIOCPEACTBOM
BBITPY3KH TaHHBIX n3 Bl-mutardopMbl 3HaueHWe MOKazaTels
MAU BsIpociio B 2 paza u coctasuio 320000 nonb3oBarenei.

Pacuer koHBepcuH Iiepexona B paszienl «ABTO» C LENbIO MO/~
KJTFOUEHHS aBTOIPOYKTOB ITPOU3BEJICH 1O popmyae (2) u3 Tadu. 6.
Jlo pean3aiyy IpoeKTa Mo COBEPLICHCTBOBAHHIO TTOTB30BATEIb-
CKOT'0 OIIbITa pa3zena «ABTo» 00L1ee KOIUYECTBO MOIb30BaTeeH,
KOTOpBIE TIOCETWIIN JJAHHBIN pa3nen, coctapisuio 1250000, mepe-
XOZl B JIETAJILHOM NIPOCMOTP KapTOUYEK IPOLYKTOB OCYILIECTBIIS-
mu Bcero 112000 mosp3oBareneil. COOTBETCTBEHHO, KOHBEPCHS
B CTApOM JM3aiiHe cocTaBisiia He Oonee 8,96%. [Tocine penusaiina
ObLIa BBIIIOJIHEHA BBITPY3Ka 13 BI-11aT(hopMbl 1o KoIM4ecTBy Ho-
CeLIEHHUIT Pa3esoB U NEPEeXoibl BO BHYTPEHHUE CLIEHAPUU.

IIpousBenem pacuet kKoHBepcuu 1o Gopmyse (2) us Tadi. 6:

. _ 299010 _
Conversion = 1350089 * 100% =22,15%.

Ha > exTHBHOCTB TONIH30BATEIECKOTO ONBITA BIHSET TAKIKE
HaJIM4UE IyCTBIX SKPaHOB (IIyCThIE CTPAHULbBI MM 3€PO-CKPH-
HB) B MOOWJIBHOM NPHIOKECHHH B paMKax paszesia «ABTO».
[TycThle 3KpaHbl MOT'YT MPUBECTH K HETaTHBHBIM BIICYATIICHH-
SIM Y TI0JIb30BaTelIeH, BbI3BaTh HEMOHMMAaHHE M Pa30dapoBaHue,
YTO, B CBOIO OU€PE/Ib, MOXKET IPUBECTH K IOTEPE M10Ib30BaTeNeH
1 CHIKEHUIO KoHBepcuu. [lo mpoekra 1o peausaiiHy odiee Ko-

Markosa K.I.
Myagkova K.G

JIMYECTBO IYCTBIX 9KpaHOB cocTaBisuio 520, nocine — 147 (3a-
MepBbI OBLTH TIPOM3BEICHBI C TIOMOIIBIO MTPOAYKTOBON aHAIUTHKU
0aHKa 1 0T4eTOB U3 BI-cucTeMsl), TO €CTh I0CIe COBEPILIEHCTBO-
BaHMA IOJIb30BATEIBCKOTO OIbITA KOJIMYECTBO MyCTHIX SKPAHOB
COKpaTwiIoch B 3 pasa.

Pesynbrarsl pacyera u3MeHeHUI MeTpUK OaHKa IIpeacTaBie-
HbI B Ta0JI. 7 710 ¥ TIOCJIE peu3aiiHa pasena «ABT0» MOOUIIBHO-
IO MIPUIIOKEHUS.

ITocne 3aBeplieHHs NPOEKTa IO peau3aiiHy MOOMIBHOTO
NPWIOKEHUSI B paMKax paszena «ABTO» OaHKa YIy4IICHHBIH
OJIb30BATEIbCKUM MyTh U MHCTPYMEHTHI NEPCOHATIU3AINY T10-
JIO)KUTEITBHO OTPA3HINCh HA KITIOYEBBIX METPUKAX IPOEKTA.

VBenuuenue metpuky NPS yka3bIBaeT Ha MOBBILIEHHE YI0B-
JICTBOPEHHOCTH M JIOSJIBHOCTH T10JIb30BaTENEH 1OCIe peu3aiHa
¢ ucnonb3oBanueM TexHonoruu UM pasznena « ABT0» MOOUIBHO-
ro npunoxeHus. Kpome toro, poct nokasarens MAU rosopur
0 00J1€€ AaKTUBHOM HCIIOIb30BaHUHU NPHIIOKEHUS U IPUBJICUCHUN
HOBBIX I0JIb30Bareneil. Takue 1mojaoKuTe bHbIe M3MEHEHUS 101
TBEP)KAAIOT, YTO peau3aiiH ¢ ucnonszosanueM VM Obin ycnemn-
HBIM U CIIOCOOCTBOBAJI YIYUIICHUIO BaKHBIX MOKa3aTesnei mpo-
€KTa.

IlepBbIM BaXKHBIM H3MEHEHHEM CTall POCT EKEMECSYHOU
aktuBHOH aymuropun (MAU) co 150000 o 320000 monbs3oBa-
TeNel, 3HauuT, KOHTEHT CTaJl MIOJIE3HBIM M N1E€PCOHAIN3UPOBAH-
HBIM JUIS Ka)XIOTO I0Jb30Barelisl. BO3MOXKHOCTE OTCIICKHBATh
rH(OPMAIHIO TI0 COOCTBEHHOH MaIlIMHE B MOOMIEHOM MTPUIIOKE-
HHMHU TIPUBJIEKAET 110JIb30BATEIEH.

[ToBeimenne wHAEKCA TOTPEOUTENBCKOH JosuTbHOCTH (NPS)
¢ 35 1o 58,5% sBnsieTcs ele OJHUM [10KA3aTelIeM yCIEIHOCTH
BHenpenuss UM B mpouecc auzaiiHa. YBeJIWYEHUE YIOBIETBO-
PEHHOCTH TOJIb30BaTeNIel yKa3bIBaeT HA TO, YTO HOBBIN TU3aiH
1 (QyHKIOMOHANT pasziena «ABTo» ¢ Hcroib3oBaHuneM MU moro-
JKUTETBHO BIMAIOT Ha SMOLMU KJIMEHTOB. DTOT HOJIOKUTEIbHbIH
OTKJIMK IO3BOJISIET OAHKY MPUBJIEKATh HOBYIO LENEBYIO ayIHUTO-
PHIO, KOTOpasi 3aHHTEPECOBaHa B yIOOCTBE U (yHKIHOHAIBHO-
CTH NIPUIIOKEHUS.

[Tokasaresnu KOHBEPCHUH B 11€JIEBOE JIcHCTBUE (IIEPEX0/1 B IPO-
nykt «OCAT'O» uepes pasnen «ABroy) ¢ 8,96 no 22,15% cBu-
JETeNbCTBYET O KaUECTBEHHBIX NEPCOHAIN3UPOBAHHBIX NIPEATIO-
KeHHsIX 0aHKa. DPHEKTUBHO BBEICTPOCHHBIHN ITyTh ITOJI30BATEIIS
noOYyX/1aeT K BOKHBIM JICHCTBHAM, YTO 00ECIIEYNBACT BO3MOXK-
HOCTb TIOBBIIICHUSI IPOJIAKH AaBTONPOITYKTOB OaHKa.

Ta6mnua 7
VI3MeHeHVe METPYIK P YTy 9YIIEHUN [OTb30BaTeNbCKOTO OIIbITA
Table 7
Changing metrics while improving the user experience

HauMeHOBaHHE METPUKH

3HaueHHe 10 peau3aiHa
(mm3aiin 6e3 ncnoJsin3oBanus UN)

3HaueHHe NocJIe pen3aiiHa
(mm3aiin ¢ ucnoab3oBanuem UN)

MAU (uucno nons3oBateneii)
NPS (%)

KonBepcus B 11e11eBoe geiicTBIE
(mepexoy B ieTalIbHbIC KAPTOUKH OAHKOBCKHX TIPOYKTOB
yepes3 LeHTp HoTuduKarmit) (%)

TIycTbie 5kpaHbl (KOIHYECTBO OMIHOOK / 3epO-CKPHHBI) (€11.)

Hcmounux: pa3paboTaHO aBTOPOM.

196

150 000 320 000
35 58,5
8,96 22,15
520 147
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Cienyer OTMETUTb, YTO COKpAILCHUE KOJIMYECTBA MYCTHIX
skpaHoB ¢ 520 mo 147 urpaeT HE MeHEe BaXXHYIO POJIb B CO-
BEPLICHCTBOBAHUM IOJIB30BATENLCKOr0 omnbITa. OTCyTCTBHE
ommOOK ¥ Ka4eCTBEHHO IPOAYMAHHBII KIMEHTCKHIl IyTh
C MUHMMH3aLMEH HETaTUBHBIX CLEHApHEB (IIYCTHIX SKPAHOB)
CIIOCOOCTBYIOT MPEJOTBPAIICHUIO HETaTUBHBIX BIICUATICHUH
y moib3oBareneil u obecrneunBaoT KOM(OPTHOE B3auMOnEH-
CTBHUE C IIPUIIOKCHUEM.

HWrak, penusaitH MOOMIBHOTO NPUIOKEHUSI OaHKa ¢ UCIIOJb-
3oBanneM MU B pamkax (QyHKIIHOHAIBHOCTH «ABTO» ACHCTBH-
TEJILHO MO3BOJIMII YCOBEPILIEHCTBOBATH M10b30BATEIBLCKHUIN OIBIT
U YIYYIIUTh KITIOYEeBBIC METPUKH 3()(PEKTUBHOCTH MOOMIBHOTO
HPUIOKEHUSL.

BbiBOABI

Takum oOpazoM, B paboTe MOKa3aH aJTOPUTM pa3pabOTKH
U MCHONIB30BaHus Al-TeXHOIOruY U1 TeHepaluy epCOHATN3H-
POBAHHOTO M300pa)KEHHs1 aBTOMOOWIIA C NMPERyraJbIBAHIEM €ro
BeTa Uil OTOOpaKeHUs KITMEHTY B MOMEHT MOMCKa M JoOaBIie-
HHs CBOCTO aBTO B pas3acil MO6I/I.]'II>HOFO TMIPUIIOKCHUS.

Taxoke ObLTa IpOBeIeHA OlIeHKA 3P (HEKTUBHOCTH pa3padOTKH
penusaiina paszaena « ABToy» st OaHka. Pacuer SKOHOMHYECKOM
9 (EKTUBHOCTH TPOEKTa OCHOBBIBAJICS HA M3MEHEHHH TaKUX
nokazareneid, kak NPS, MAU, koHBepcHs B 1IeJI€BOE JCHCTBHE
1 0TOOpa)keHNE HYJIEBBIX OKPaHOB. /laHHbIe OBLTH IOy YeHBI ITy-
TEM OIIpOca MOJb30BaTeNIeH nocie pa3padoTKu MPOEKTa, a TAKKE
C MpUMEHEHHEeM aHanuTudeckoil Bl-mmardopmbl. Pesynbrars
OLIEHKH SKOHOMHYECKOH 2(p(hEeKTHBHOCTH MO3BOJIAIOT YOS IUTHCS
B I1€JIECO00PAa3HOCTH NPUHSATOTO PELICHHS 110 PEAN3aiHy pasJe-
J1a «ABTO».

B pesynbrare npoenenHoro anammza WUT-pemreHus Obutn
BBISABJICHBI YIIYUIICHHS B KIIFOUCBBIX ITOKA3aTCIIAX peHTa6eﬂbHO-
CTH pazjerna «ABTO» MOOMIBHOTO MPHIOKEHUSL.

TIpu penuzaiiHe MOOHJIBHOTO TMPUIOKCHUH U pa3pabOTKe
HOBOTO (DYHKIIMOHAJa KOMIIAHUSIM OaHKOBCKOTO CEKTOpa CTOHT
YUYUTBIBATh CJICAYIONINEC PEKOMCHAAIUN:

HeoOxomMo wccnenoBaTh MOTPEOHOCTH M TIPEAIIOYTEHUS
nonb3oBareneid. Kommanuu nomkuel nposoauts UX/Ul-uccne-
JIOBAaHUsS, MPOEKTHPOBATH IIOJIb30BATEILCKUN MyTh, HOPMYIH-
POBaTh NOTCHUHAJIBHBIC CIIO)KHOCTHU B CLICHAPHUAX U IMPOBEPATH
UX C MOMOILBIO TIIYOMHHBIX HHTEPBBIO. OOpaTHas CBS3b MMO3BO-
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[Topao0K paCCMOTPEHUA CTaTeN

Pykonuch

Hanpaginsiercst B peakiiuio B 2IEKTPOHHOM BapUaHTe 4epe3 OHIaiH-(hopMy, pa3MELIeHHYIO Ha caifTe sKypHana Www.jsdrm.ru B paszene «OTIpaBUTh PyKOITHCE

JUnst yCrenHoi MHACKCAlMU CTaTell B OTEUECTBEHHBIX M MEXJIyHAPOMHBIX 6a3ax JAaHHBIX IIPH IOfade PYKOIMCH B PEIAaKIHIO Yepe3 OHnaifH-hopMy HEeoOXOIuMo
OTZENBHO MOAPOOHO BBECTH BCE e¢ MeTanaHHble. HekoTopbie MeTaJaHHbIe TODKHBI ObITh BBEICHBI OTICIBHO Ha PYCCKOM U aHITIMHCKOM sI3bIKAX: HA3BAHUE yUPEHKICHHUS,
B KOTOPOM pabOTAIOT aBTOPBI PYKOIHCH, TOAPOOHast HH(OpMAIMs 0 MecTe pabOoThl H 3aHUMAEMOii JOIKHOCTH, Ha3BaHHE CTAaThU, AHHOTALMS CTaThH, KIIOYEBBIE CIIOBA,
Ha3BaHNE CIIOHCUPYIOIIEH OpraHu3aIlii.

ABTOpPBI

Heo06x01MMO ITOJTHOCTBIO 3aIIOJHATH AHKETHBIE JJAHHBIC BCEX aBTOPOB. AJIpec IEKTPOHHOMN ITOYTHI aBTOPA, YKa3aHHOTO KaK KOHTAKTHOE JIUIIO JUIs IIEPEIHCKH, OyaeT
OIyOIMKOBAH JUIS CBS3M C KOJUIEKTHBOM aBTOPOB B TEKCTE CTAaThU U B CBOOOIHOM Buje OyleT HOCTYIEH MOIb30BaTe/sIM CeTH VIHTepHeT U HOMIMCYMKAM MeYaTHON
BEPCHH JKypHAIA.

Hazpanue cTaTbu JODKHO OBITh HOJHOCTBIO MPOIXYOIMPOBAHO HA AHITTHICKOM SI3bIKE.
AuHoTanus cTarby. TekcT aHHOTAUNN B (aiine pyKOIHCH Ha PYCCKOM SI3bIKE JNOJDKEH OBITh MOIHOCTBIO MPOMXYOINPOBAH HA AHIIHIICKOM.

ABTOpBI JIOIDKHBI TIPEIOCTABHTH CTPYKTYPUPOBAHHYIO aHHOTAIIHIO, H3II0KEHHYIO B 4-7 moapaszienax (oobemom 200-250 cioB):
* Ienb (00s13aTEIBHO)
* Jln3aiin/MeTo100r st/ 0/1X0/1 (00s13aTeNbHO)
* BpiBOzibI (00s13aT€IILHO)
* OrpaHUYeHNs/ IOCIIECTBHS HCCIIEJ0BAHUIT (€CITH ITPHMEHNMO)
* [IpakTHYCCKHE MOCICACTBHS (€CIU IPUMEHUMO)
* CoupanbHble MOCICACTBHS (€CIU IPUMEHUMO)
* OpUTHHAIBHOCTD/ IEHHOCTD (0053aTe/IbHO)

3anoanenne
on-line
dopmbl
ABTOpBI I0JDKHBI H30€raTh UCIONb30BAHHS JIMYHBIX MECTOMMEHHUIT B CTPYKTYPHUPOBAHHOH aHHOTALMU H TEKCTE CTAThHU.
KuoueBbie ciioBa. Heobxommumo ykasars ot 3 10 10 Ki1roueBbIX ¢10B (cM. HiDke B pasaene «OdopMIIeHHe CTaTbiy).
Crnncox auTepaTypbl (cM. Hike B pasziene «OhopMIeHHE CTaTbu»).

)Z[ononnm‘em,m,le JAAaHHBbIE B BUJIC OTACIBHBIX (baﬁHOB HYXXHO OTIIPaBHUTh B PEAAKIHIO BMECTE CO crarbeit Cpasy mocie 3arpy3ku OCHOBHOTO Q)af/'ma PYKOITHCH. K
JIOTIONTHUTEIBHEIM (aiiiaM OTHOCATCA  us0bpadicenus, ucxoouvie Oannble (€CIN aBTOPBI XKENAIOT NPEJICTABUTh MX PENaKIMH JUIl O3HAKOMIIHHS MM 110 IPOChOe
PELICH3EHTOB), 8UOCO- U AYOUOMAMEPUATLLL, KOMOPbIE Yeneco0OPA3HO ONYOIUKOBAMb 6MECIE CO CIMAMbell 8 X1eKmpoHHoU éepcuu Jcypraa. Iepeli OTIpaBKoii crieayer
BHECTH ONHCAHHE KaXKAO0ro oTnpasisiemoro (aina. Ecan undopmanus u3 gononHutenbHOro Qaiina JomkHa ObITh OMyOIMKOBaHA B TEKCTE CTAThH, HEOOXOIHMO
Jath (aiiny cOOTBETCTBYIOIIEE Ha3BaHUE (TaK, ONUCaHNE (aiina ¢ M300pakeHNEM JTOKHO CONEPKaTh HyMEPOBAHHYIO TOPHCYHOUHYIO TIOANHUCH, Hanpumep Puc. 1.
CoBOKyIHBIE ITOKa3aTeN OaHKOBCKOH cructeMsl Poccnn).

3aBepuieHne 0THPABKH cTaThH. [Tocie 3arpy3KH BeeX JOMOTHATEIBHBIX MaTePHaIOB HEOOXOIMMO IPOBEPHTH CIINCOK OTIPABIIAEMBIX (paiiIOB 1 3aBEPIIUTH IIPOLIECC
OTIHpaBKHU cTathi. [lociie 3aBepiieHus IpoLeAypbl OTIPABKH (B TedeHHe 7 CYTOK) Ha yKa3aHHbIIl aBTOPaMH HPH M0Ja4e PYKOIHMCH aJ[pec SIEKTPOHHOMN IIOYThI HPUIET
OIOBELICHHE O TOMYYECHHHU CTaThH PefakKiueil (OTCYTCTBHE MUChbMa CUTHATU3UPYET O TOM, YTO PYKOIHUCHh PelaKiueil He MoaydyeHa). ABTOp MOKET B 110001 MOMEHT
CBA3ATBCS C PeJIAKIHeH (PEJAKTOPOM HITH PELICH3EHTaMH),  TAK)Ke OTCIEUTh dTar 00paboTKM CBOCH PYKOIHCH UYepe3 JIMYHbII KaOUHEeT Ha IatrdopMe JKypHaa.

OTl'lpaBJTﬂﬂ PYKOIIHUCH B PEIAKIHIO, aBTOPbI TEM CaMBIM JArOT COINIaCHE Ha OﬁpaGOTKy CBOMX JIMYHBIX JJAHHBIX pe}:[aKHPleﬁ. PC}IaKL{I/IH HCIIOJIB3YET JINYHBIC TaHHBIC

ABTOPOB MCKIIFOYUTEIILHO B CBOCIHI JICSATEIILHOCTH U HE TICPE/IACT UX TPECTHUM JIMLIAM, KPOME CITy4acB, IIPEyCMOTPCHHBIX ﬂeﬁCTBy}OHlHM 3aKOHO/ATCIIbCTBOM.

2. [IPOBEPKA

CraThst IPUHUMACTCS K PACCMOTPEHHUIO TOJBKO IIPH YCIOBUH, YTO OHA COOTBETCTBYET TPEOOBAHMSIM K aBTOPCKUM OPHIMHANIAM CTaTel (MaTepuasoB), pa3MEIeHHBIM Ha CaifTe )KypHaia
www.jsdrm.ru B pa3nene «TpeGoBanus K 0)OPMICHHIO CTATEiD».

PCI[aK]_II/IOHHaﬂ KOJIJIETHA JKypHalia ((CTpaTel']/I‘{eCKHC PEMICHUA U PUCK-MCHEDKMEHT» IIPH PACCMOTPEHUH CTAThH MOMKET IPOU3BECTH TIPOBEPKY MaTepHala Ha OPUTHHAIIBHOCTE C TIOMO-
LIBIO CHCTEMBI « AHTUILTarHaT». B ciiyuae oOHapy KeHHs: MHOTOYHCIICHHBIX 3aMMCTBOBAHUI pelakims aeicTByeT B coorBeTcTBrH ¢ npaBmwiaMu COPE (Committee on Publication Ethics).
Bornee noxpobHO cM. B pasjerne « ITHKa HAYYHBIX ITyOIHKALHID.

PELIEH3VPOBAHIE

1. I'maBHBIA peNaKTOp HANpPaBJISIET CTaThIO HA PELEH3H-
pOBaHME 4IEHY PEIAKIMOHHOIO COBETA, KYPHPYIOIEMY
COOTBETCTBYIOIEE HANPAB/ICHHE / HAYYHYIO JHCHHUIUIHHY.
IIpu oTcyTCcTBHM UNEHA PeCOBETa MITH MOCTYIUICHHH CTa-
ThH OT WICHA PEAAKIIMOHHOTO COBETA TIIaBHBIH peaakTop
HAINpaBJIseT CTaThIO JUIS PEIEH3UPOBAHUs BHENIHUM pe-
LIEH3EHTaM.

2. Perien3upoBanme PyKOIUCEH OCYILIECTBISICTCS KOH(U-
JIEHIIMAJIBHO B LIEJAX 3alMThl Npas aBTopa. Hapymenne
KOH(bHI[eHHHaJ’ILHOCTH BO3MOKHO B Ciy4Jac 3asBJICHUSA
perieH3eHTa 0 anbCUUKAIMK TIPEICTABICHHBIX MaTe-
pHUaoB.

3. PelieH3eHT OLICHUBAET COOTBETCTBHE CTAThbU HAyYHOMY
TPOQIITIO XKypHAIIA, €€ aKTyalbHOCTb, HOBH3HY, TEOPETH-
YeCKyI0 W/WIH MPAKTHIECKYI0 3HAYMMOCTh, HaJM4He BBI-
BOJIOB M PEKOMEHJIAIIHI{, COOTBETCTBUE YCTAHOBICHHBIM
npaBmiaM 0(hOPMIICHHS.

4. Cpokn peLeH3UPOBAHUs CTaTei ONMpeeNsAioTCs IIaB-
HBIM PEIAKTOPOM JKYpHaJia C y4€TOM YCIIOBUS MaKCHUMaJIb-
HO OIIEPAaTHBHOTO OTBETA aBTOPY My OJIMKAINN H COCTABIIA-
10T He Gonee 30 paboumx JHEH CO JIHS UX HOCTYIUICHUS K
PCLICH3CHTY.

5. Periensentam He pa3pelIaeTcsi CHUIMATh KOIMH C PyKO-
nmcei JUIL CBOMX HYX]J W 3alIpeIIacTCs OTAABaATh YacTh
PYKOIIHCH Ha PEIeH3UPOBAHHE JIPYIoMy JIHIy Oe3 pas-

PpeHICHNUSA pEeAaKIUN. PCHCH36HTLI, a TaK¥XKe COTPYAHHUKH
PENaKIMK He MMEIOT TIpaBa HCIIOIb30BaTh NH(OPMAIHIO
0 cofepxaHuU paboThI A0 ee OIMyOIMKOBAHHS B CBOMX
COOCTBEHHBIX HHTEpecax. PyKomucn ABIAIOTCS MHTEILIEK-
TyaJbHOM COOCTBEHHOCTHIO aBTOPOB U OTHOCSTCS K CBEJIe-
HHSIM, HE TOUICKAIINM pasriaieHnio (Gosee moapooHo
CM. B paziernie «ITHKa HayuHbIX ITyOIUKALI» ).

6. Penakums He XpaHUT PyKOIUCH, HE IPUHATBIC K reva-
TH. Pykomucu, NpuHATHIE K MyONNKALKK, HE BO3BpAla-
1oTcs. PykomnucH, TMOTyuuBIINE OTPULIATENIBbHBIH OT3BIB
OT PElICH3CHTA, HE IYOIUKYIOTCS M TaKKe He BO3BpaIlia-
10TCSL.

7. PereH3un Ha PyKONUCH CTaTei, NPUHATBIC K IedaTy,
JIOJDKHBI XPAHUTHCS B PEIAKLIMHU XKYpHAJIa B TCYCHUC TIATH
JIeT €O JIHs MyOIMKaIi! M IPEeI0CTaBIATECS B MUHICTEp-
cTBO 0OpasoBaHus M Hayku Poccuiickoit deneparyn npu
MOCTYILICHHH B PEAAKIIMIO COOTBETCTBYIOLIETO 3amIpoca.

8. PerieH3eHTbl TODKHBI ObITh MPU3HAHHBIMH CIICIIHAIIHN-
CTaMH 0 TEMATHKE PELICH3UPYEMbIX MaTCPUAIIOB H UMETh
B TCUCHHE TTOCIEIHUX TPEX JIET MyOINKALIMH 110 TeMaTHKe
PeLeH3UPYEMOii CTaThu.

9. Periensust JOJDKHA COIEPKATh KBATU(DUIMPOBAHHBIH
aHAIN3 MaTepuana PyKONHCH, €ro OOBEKTHBHYIO apry-
MEHTHPOBAHHYIO OLICHKY W 000CHOBAHHBIH BBIBOJ O ITy-
OIIHKALH.

10. B peniensun 0co60€e BHUMAHHE JIOKHO OBITh Y/IEIEHO
OCBEIIECHHIO CIIEYIOIIHX BOIPOCOB:

¢ o0mMii aHaIN3 HAyYHOTO YPOBHS, aKTyaIbHOCTH
TEMBI, CTPYKTYpBI CTaTbH, TCPMHHOIOTHH;

*  OIIEHKA COOTBETCTBHS O(OPMIICHHS MaTepHaOB
CTaThbU YCTaHOBJICHHBIM TPEOOBAHMAM: OOBEMA
CTaTbU B IEJIOM U OTAEIIBHBIX €€ YIEMEHTOB (TeK-
cTa, TabNNIl, WUTICTPATUBHOTO Marepuana, Ou-
Gnrorpad)IecKuX CChUIOK); IIeIecO00pa3HOCTh
HIOMEIICHNUS B CTaThe TAaOMIHII, NILTIOCTPATHBHOTO
MarepHana i UX COOTBETCTBUE H3/IaraeMoil Teme;

*  HAy4YHOCTb M3JI0XCHHS, COOTBETCTBUE UCIIOIB30-
BAHHBIX aBTOPOM METOJIOB, METOHK, PEKOMEH/[a~
1M ¥ Pe3yNIBTaTOB HCCIIEIOBAHHIT COBPEMEHHBIM
JIOCTIDKCHHUSIM HAyKH U IPAKTHKH;

*  [JOCTOBEpPHOCTb H3JIOXKCHHBIX (DAKTOB, apryMeH-
THPOBAHHOCTb THIIOTE3, BEIBOZOB U 0000IICHNMIA;

*  Hay4Has HOBH3HA M 3HAYMMOCT IIPE/ICTABICHHO-
TO B CTaThe MaTepuana;

¢ [OMyIIEHHBIC aBTOPOM HETOYHOCTHU H OLIMOKY;

*  PEKOMEHJAIMHM OTHOCHTENIBHO PAaLHOHAIBHOTO
COKpaIeHHs 00beMa HIIH HeOOXOIHMBIX JIOTION-
HEeHHI1 K Ipe/araeMbIM JUIsl OIyOIHKOBaHHS Ma-
TepHaaM, MOSCHSIOIMM CYyI[HOCTh IIPEACTaB-
JICHHBIX PE3yJIbTaToOB HCCIeoBaHus (yKas3aTh,
IS KaKOTO JIEMEHTA CTaThH);

*  BBIBOJ O BO3MOMKHOCTH ITyO/THKALIHH.



[Topaa0K pacCMOTPEHWA CTaTe

CTaTbﬂ, npuHATas K l'[y6J'II/IK3J_II/[I/I, HO HYXIAIouascsa B I[Opa60TKe, HampaBIsI€TCA aBTOPY € COOTBETCTBYIOIUMHU 3aMEUaHUAMU PELICH3CHTA W/WIH TIAaBHOTO pemakrTopa. ABTOp JOJIKEH
BHECTHU BCE HCO6XOJIPIMBIC HCIIpaBJICHUA B OKOHYATeJIbHBIN BapHaHT PYKOITHCH U HAIIPABHUTH €T0 B PEIAKIIHIO 110 3IICKTp0HHOﬁ noure. [Tocie lIOpaGOTKH CTaThs IIOBTOPHO PELEH3UPYETCH,
U PEIaKIMs IPUHMMAET PEIICHHE O BOSMOXKHOCTH IyOnuKaruu. CTaTbu, OTOCIAHHbIC aBTOPAM JUIsl HCIIPABIICHHS, TOJDKHBI OBITh BO3BPAILCHBI B PEIAKIIMIO B CPOK, YCTAHOBICHHBII pe-
nakipell. B ciyyae Bo3BpalleHus cTathbi B 60Jiee MO3HIE CPOKU J1aTa ee OIyOIHKOBAHUS MOXET ObITh H3MEHEeHa.

[Tpu nomyyeHny NOIOKUTETBLHOI PELeH3MH Pelakiiis HHGOPMHUpPYET aBTopa O JOIMyCKe CTaThbU K IMyOIHKAIMK ¢ yKa3aHHEM CPOKOB ITyO/IMKALIUH.

IIpu oTkase B myOMMKALUM CTATBU ABTOPAM HAMPABIISETCS MOTHBUPOBAHHBIN OTKA3.

5. TPEBOBAHMNA K 0DOPMIEHMIO CTATEN

®opmar u mpuT

JUtsl TIOATOTOBKM TEKCTA CTAaTbH JOJDKEH HCIIONb30BaAThCS
TeKCTOBbIN penakrop MicrosoftWord
(umetp pacumpenue *.doc, *.docx,
TimesNewRoman.

*rtf) u mwpudrt

Obbem

O0beM mpezIaraeMoro Marepuaia J0DKeH COCTABISTh OT
0,8 0 1 aBropckoro nucra (ot 30 000 1o 40 000 neuarHbIX
3HAKOB, BKJIF04ast IIpoGestsl, 60 17-20 cTpaHHuil) ¢ y4eTom
TabuuL, rpadHuKoB ¥ H300paKEeHHIl U MeTaJlaHHbIX (Ha3Ba-
HME, AHHOTAIMS, KJIIOUEBbIE CIIOBA) HA PYCCKOM M aHIIMii-
CKOM S3bIKax.

Pasmep, cTumcTHKa
u hopmaTup He 0¢ 0 TeKCTa
Pasmep mipudra: 12 0T ¢ KCHONIB30BaHUEM OTYTOPHOTO
HHTEpBaia. d)OpMaTHpOBaHHC TEKCTa BbIPABHUBAHHUEM I10
mmpuHe cTpanuibl. Kpachas ctpoka — 1 eM.

[pu HabGope TekcTa He CIeMyeT JeNnarh KECTKUH MepeHoc
CJIOB C IIPOCTABJICHUEM 3HaKa IEpeHoca. BCTpE‘{alOH.[I/ISCﬂ
B TEKCTE YCIIOBHbBIC 0003HaYEHHS U COKpalleHUs TOJIKHBI
OBITh PACKPBITHI [IPU IEPBOM YHIOMUHAHUH UX B TEKCTE.
Beienenust B tekcre MokHO mpoBoauth TOJIBKO kyp-
cueoOM WM TOJYKMPHBIM HauepTaHueM OyKB, HO He
TIOTMEPKHBAHHUEM. U3 Tekcra H€O6XO}IMMO yAaiauTh BCE
MOBTOPSIIOIIUECs MPOOEIbI U JIMIIHAE PA3pbiBbl CTPOK (B
aBTOMATHYECKOM pekuMme depe3 cepsuc MicrosoftWord
«HAHTH ¥ 3aMEHUTBY).

CTpyKTypa cTaThbi

IKecmkoe cedosanue npusedentoll Huxce Cmpykmype Heo-
obs3amenvro. IIpu s5mom 6adcHo codepiicamervroe Hanuuue
OCHOBHVIX ee JNeMeHmos 6 Mamepuarne.

TutyjbHasi cTpaHuLA (CM. HIDKE)

YIK

AHHOTAIHS (CM. HIKE)

KuroueBbie ci10Ba (CM. HIke)

AHHOTAIMSA HA AHIVIMICKOM si3bIKe (abstract, cM. HIDKe)

KuroueBble ciioBa (keywords, cm. Hibke)

Beenenune
3nech HEOOXOMMMO O0003HAYMTH PACCMATPHBACMYIO B
cTaTbe MpOOJIeMATHKY, ONMMCATh 3a/1a4M, PELICHHE KOTO-
PBIX ABJISIETCA LEJIBIO HpOI[CHaHHOI‘//I paGOTI)I. Hp]/l 3TOM
crietyer u3berarb MoapoOHOro 0030pa CTaThH, a TAKKe
OIIMCaHusA €€ BbIBOIOB.

Onucanue METO10/I0TMH HCCIIeI0BAHHS
B 510if wactu cnenyer 06eCnednTh JOCTATOYHO JETaNb-
HO€ OITMCaHue HpHMEHﬂBHICfICH METOIOJIOTHH HUCCIIEI0-
BaHUA. B ciTydae MCronb30BaHNs 0OMICH3BECTHBIX paHee
OﬂyGJIMKOBaHHbIX METOJOB CJICAYET AaBaThb HA HUX COOT-
BETCTBYIOIIME CCBUIKH, KOHLEHTPUPYSCh Ha Oonee Mmox-
p06HOM OINMCaHWN YHHKAJIbHBIX ACTICKTOB METOAOJIOT UH.

Teopernyeckasi H pacyeTHasi YaCTH

TeopeTnyecKasi 4acTh CTaThH JOJDKHA PA3BHTh TE3HCHI,
OIMCAHHBIE BO BBEJCHHH, H JIe4b B OCHOBY JaibHeiIei
Hay4HOM paboThL. B Heill TakKe OMUCHIBAIOTCS PE3Y/IBTATE
MPEBITYIINX MCCIIEIOBaHMI, 3aTParuBalOMX MPEIMET
PaboThl, PH STOM CclieiyeT u3derarb OOUIMPHOTO LUTH-
poBaHust n 00CYKACHUS OITyOIMKOBAHHOM JIMTEPATYPbI 110
3a/JTaHHON TEMAaTHKe.

B cBorO 04epesib, pacueTHas YacTh CTAThH JOJDKHA TPE-
CTaBHTh IPAKTHYECKOE PA3BHTHE TEOPETUYECKOTo Oasuca.

PesyabTarhl
Pe3y.]'leaTbl JOJKHBI OBITh OMKCAHBI SICHO U KpaTKo.

Obcy:xneHue pe3yibTaToB
B 3T10li yacTh ommchIBaeTCS 3HaAUCHHE TIOTY4Y€HHBIX pe-
3yIBTATOB UCCIICJOBAHMS M OINPEIEISIOTCS  BOIPOCH
JUISL INIbHEHIINX N3bICKaHUIL.

3ak/0yenue
OcHOBHBIE BbIBOJbI CTATbU.

CrHcoK JTuTepaTyphl (Ha PYCCKOM SI3bIKE, CM. HIXKE).
References (crimcok auTepaTypbl Ha aHIIHICKOM SI3bIKE,
CM. HIDKE).

Ipuioxenus
PasnuyHOro poja HPHIOKCHUS HEOOXOAMMO OTHACIBHO
TIPOHYMEPOBATH B COOTBETCTBUU C UX UCIIOJIB30BAHUEM B
KOHTEKCTE CTaTbH, JaBasi UM COOTBETCTBYIOILINE COKpalle-
HUS IIEPE HOMEPOM.
B TekcTe M0IKHBI OBITH CCHUIKM Ha BCE PUCYHKH (puc. 1)
u Tabmuibl (Tabu. 1).

TuTyJIbHAS CTPAHUIA
TurynbHas cTpaHuna IO/DKHA COAEPIKATh CIIETYIONIYIO
nH(OpMAIHIO:

3aros0BoK

JlomkeH ObITh KpaTkuM M HH(MOpMaTHBHBIM. M30eraiite
COKpAIIeHNH. 3aroJI0BOK TaKKe JOJKEH OBITh MepeBe/ieH
Ha aHIIMHCKUI A3BIK.

JlomkeH ObITh HaOpaH TMOMYXKHPHBIM MpHpTOM (pasmep
mprdra — 13 1T) U BBIPABHUBATHCS 110 LEHTPY. Obpamu-
me 6HUMAHUE, YMO 8 KOHYe 3a20N06KA MOYKA He CABUM-
cal

Hndopmanus 06 aBTopax

@. H. O. aBTOPOB MOIHOCTBIO (CM. HUKE).

KonTakTHbIe JaHHBIE ABTOPA, OTBETCTBEHHOIO 32 00-
MeH KoppecmoHjeHuueil (oOecriedeHne peIakinuy aK-
TyaJIbHBIMH KOHTAKTHBIMH JaHHBIMH HaXOAHUTCS B chepe
OTBETCTBEHHOCTH TAKOTO aBTOPA).

Kparkasi npodeccuonaibnasi uorpadusi Kaxiaoro
M3 ABTOPOB: YUeHas CTCTICHb, 3BaHHUE, JOJDKHOCTb, MECTO
paboTHhI (CM. HIIKE), 0ONACTh HAYYHBIX HHTEPECOB, HIICK-
TPOHHBII ajpec.

Ha3zpanue opranuzanuu/opranu3anuii, npeacrasise-
MBIX ABTOPOM/aBTOPaAMH

JlomxHO OBIT HaOpaHO cTpouyHbIME OykBamu. IIpudr
— 00bI4HBIi, pasmep mpudra — 13 nt. Heobxomumo mnpu-
BecTH O(pUIMATIBHOE MOJHOE Ha3BaHKE yupexaeHus (6e3
COKpAIIICHHUIA).

Hndopmanus Ha AHIIIMHCKOM fI3bIKe

Article title. AHIIOSI3bIYHOE HA3BaHKE JIOJDKHO OBITH Ipa-
MOTHO C TOYKHU 3PEHHSI aHIIMHCKOTO S3bIKA, TIPH 3TOM IO
CMBICITY MOJHOCTBIO COOTBETCTBOBATH PYCCKOS3BIYHOMY
Ha3BaHHIO.

Authors’ names. ®1IO HeoOX0qMMO MUCaTh B COOTBET-
CTBMH C 3arPaHHYHBIM IACIIOPTOM HIIH TaK e, KaK B pa-
Hee OMyONMKOBAHHBIX 3apyOeKHBIX CTaThsX. ABTOpaM,
MyOJIMKYIOIMMCSI BIIEPBBIE M HE MMEIOIIMM 3arpaHHy-
HOTO MacropTa, cjeIyeT BOCIOIb30BaThCs CTaHIAPTOM
Tpancaurepannd BGN (cm. Hike).

Affiliation. Heobxomumo ykassiBare OPULIMAJIBHOE
AHIJIOSA3BIYHOE HA3BBAHUE  YYPEXIEHMS.
HawuGoree 1ONHBIH CIHCOK HA3BAHUN YUPEKACHUH U UX
ounHanbHOI aHIION3BIYHON BEPCHH MOKHO HAWTH Ha
caiite PYHDB eLibrary.ru.

Kparkas anHoTanus
Crarbst JI0JIKHA OBITH CHaOKEHA aHHOTaHHeﬁ M KIIH4Ye-
BBIMU CIIOBAMH (M TO M Jpyroe Ha PyCCKOM M aHIIMM-
CKOM si3blkax). [lpu ormyOnMKoBaHHM HAy4HOH CTaThbu
Ha aHIJIMICKOM SI3BIKE AHHOTAlMsA acTCs Ha PYCCKOM M
AHIVIMACKOM SI3BIKaX.
OCHOBHbBIE MOMEHTBI, KOTOPbIE HEOOXOMMO KPaTKo 000-
3HAYUTH B AaHHOTAILIUU:
— Konmexcm npoénemst (Ilouemy aBrop 3auHTEpe-
COBAJICSl UMEHHO 3TOi TeMoit? Hackonbko uccieoBaH
paHee UIMEHHO 3TOT acrekt? 1-2 npeuiokeHus.
— Iens uccneo (0651 0)
KakoBsl TIPUYHHBI HAITUCAHUS crareu? B uem cocrout
1LleJIb ONMCBIBAEGMOro HccieaoBanus? 1-2 npesuioxke-
HHUSA
— Juzain/;
(onyuonanvHo)
Kaxnm 06pa3om Obl1a TOCTUTHYTA OCTaBICHHAS 1eNb?

Py

eus/| Obl K UCC

— Pe3 uceneo A (0051 0)

Yro ObLI0 BBIABIEHO B X0z€ HccienoBanus? Kakue BbI-
BOJIbI czieaHbl? Pe3ynbTaThl JIODKHBI OBITh OTMHCAHbI
MAaKCHMaJIbHO KOHKPETHO, C TPUBEICHHEM LIU(pP — He
menee 40% ot 06beMa aHHOTaIUN

— IlpakTHYyeckoe NPpUMeHEHHeE Pe3YJIbTATOB (06s13a-
MenbHO)

KakoBo 3HaueHHe pe3y/nbTaToB OIMHUCHIBAEMOI PabOTHI C
TOUKM 3PEHUsI IPUMEHEHUS UX Ha npakThke? KakoBo ee
KOMMEPYECKOe 1 YKOHOMHYECKOE Bo3/elcTre?

— Coyuanvroe 3nauenue (ONYUOHAILHO)

KakoBo 3HaueHHe pe3ysbTaToB ONUCHIBAEMOi paboThI
JUIst 0011IeCTBa, OM3HECA U SKOHOMHUKH?

— OpuzunansbHoCcmb u 3HAUUMOCHb (0053AMENbHO)
Yto HOBOTO MpUBHECA MyOmuKyeMast ctartbs? Onpefe-
JINTE e¢ HAYYHYIO M IIPAKTHYECKYIO 3HAYHMOCTb.
O6bem anHoTanmu — 200-250 cios.

pudt —12 ot

Kirouebie c10Ba

Heobxoaumo ykasare kiroueBble ciioBa — ot 3 go 10,
CHOCO6CTByIOIL[l/Ie UHJCKCUPOBAHUIO CTATbUA B IOUCKO-
BbIX cucTemax. KiroueBble c10Ba Ha aHIIMHACKOM SI3BIKE
JIOJZKHBI COOTBETCTBOBATH KIIFOUEBBIM CJIOBAM Ha PYCCKOM
si3bike. [Ipu onyGiIMKOBaHMH HAYYHO CTAThU HA AHIIIMII-
CKOM $3BIKE KJIFOYEBBIE CJI0Ba 1AlOTCs HA PYCCKOM W aH-
TJIMHACKOM $I3bIKAX.

Jonoanurenbuas uHpopmanus (Ha PycCKOM, aHIVIHIA-

CKOM HJIM 00OUX S3BIKAX)
Hudopmanusi 0 KOHPIUKTE HHTEPECOB
ABTOpBI JODKHBI PACKPBITh MOTCHIMATBHBIC U SBHBIC
KOH(JIMKTBI MHTEPECOB, CBSA3aHHBIC C PyKOMHChI0. KoH-
(ITMKTOM MHTEPECOB MOKET CUMTAThCS JTH00ast CUTyaIs
(unarcoBbIe OTHOLICHHS, CITyKOa WK paboTa B yupex-
JCHHSIX, MMEIOIIMX (DUHAHCOBBIA WM IIOMUTHYCCKHIL
MHTEpeC K MyOIMKYeMBbIM MaTepuanam, IOKHOCTHBIC
00513aHHOCTH U JIp.), CIOCOOHAs TIOBIMATH Ha aBTOpa Py-
KOIHUCH W TPUBECTH K COKPBITHIO, HCKAXKCHHIO TaHHbIX
WM U3MCHUTH MX TpakToBKy. Hammune xondnkra no-
TepecoB, 0003HAYEHHOTO aBTOPOM (aBTOPAMH), y OIHOTO
WM HECKOJIBKHX aBTOPOB HE SIBIACTCS MOBOIOM JUISA OT-
Kasa B MyOIHMKALMK CTAaThU. BhIBICHHOE peaKiueil co-
KpBITHE MOTCHIMANBHBIX U SIBHBIX KOH(IMKTOB HHTEpE-
COB CO CTOPOHBI ABTOPOB MOXKET CTaTh MPUYNHOM OTKa3a
B PACCMOTPEHNH U ITyOIMKAIIMH PYKOIHCH.

Biaronapuoctu

HeobxoauMo  yKa3blBaTh HMCTOYHUK (DHMHAHCHPOBAHUS
KaK Hay4qHOI pabOThl, TaK M Ipoliecca MyOIMKAIuK CTa-
T (oHJ, KOMMepUYecKast WIM TOCYIapCTBEHHAs Opra-
HH3ALHs, YaCTHOE JIMIO U Jp.). ABTOPBI TaKKe MOTYT
BBIPA3HUTh OATOZAPHOCTH JIFOASAM U OPTaHU3aLHAM, CIIO-
COOCTBOBABIINM ITyOJHKAIMM CTAaThH B XKypHaie, HO HE
SIBJISIOIIMMCS €€ aBTOPaMHU.

Taoauubt
TaOnuipel B TEKCTE JIOJDKHBI OBITH BBITOIHEHBI B PEIaK-
Tope Microsoft Word (e oTCKaHHPOBaHHbIC U HE B BHIC
pucyHKa). TabauIb! JODKHBI PaCIonaraTbCs B Ipeenax
pabodero mojs.
®opmar HoMepa TaOJIMIBI M e¢ Ha3BaHUS: MPUPT 0ObIY-
HbIH, pasmep 11 1T, BIpaBHUBAHHE T10 LIEHTPY.
dopmar conepKUMoro Tabmuipl: mpudT 0OBIYHBIH, pa3-
Mep 11 1T, MHTEpBa — O/TMHAPHBIIL.
B TekcTe 10MKHBI ObITh CCBUIKU Ha Bee TAaOJUIIBI (HAMPH-
Mmep, Tad. 1).
Bce cronbupl B Tabnuie TakKe JOMKHBI HIMETh 03aI71aB-
nensl. Ecii B KauecTBe Ha3BaHMS JaH IapaMeTp, HMEro-
WA eIMHUIYY W3MEPEHHMs, TO 3Ta eMHHIA M3MEPCHHUs
JloJbKHA ObITh NpuBeseHa. Mckitouenue — 6e3pasMepHbie
KO PUIHEHTBL.
To e camoe KacaeTcs Ha3BaHH CTPOK.
HenomycTnMo yka3biBaTh B KauecTBE Ha3BaHUs CTONO-
1a/CTPOKH TOJIBKO YCIOBHOE OyKBEHHOE O0O3HAYCHHE



[Topaa0oK pacCMOTPEHNA CTaTEN

— JoIbKHA ObITh clioBecHas pacimdposka: IIpousBoju-
TEJNLHOCTH P, M/u.

HenormycTnMo 00be/IMHEHHE ST9eeK BHYTPU TaOIHILIbI 151
yKaszaHus IUQPBI, OTHOCAIIEHCS K pa3HbIM cTpokam. B
KaOK/101 siueiike — OT/IeIbHOE 3HaUYCHHE.

B rabnuue He 10KHO ObITh MyCThIX stueek. Hampumep,
©CIIM JIaHHBIE 33 KaKOW-TO TOJ OTCYTCTBYIOT, CTABUTCS
TPOYEPK.

Tabunia 1o/KHa ObITh KOMIIAKTHOM.

Ecnn B TekcTe HeT cChUIOK Ha cTpok 1, 2, 3 B Tabnue,
HE Hy)KHO HyMepoBaTh CTPOKH (yOparb cieBa cTonber
Ne ri/mm).

O0paryte BHUMAHKE, YTO B KOHLE HA3BaHWS TaOIHIbI
TOYKA HE CTaBUTCS!

Dopmy.ibl
B ¢opmyrax naruHcKie OyKBbI JalOTCSI KyPCHBOM, Ipe-
YEeCKHe — MPSMBIM LIPUGTOM, HHIEKCH (B Buae 1udp,
pyccKuX OYKB) — IPSMBIM MIPUPTOM.
Crnoxuble GopMyIIbl JKeTaTebHO HabpaTh B HOpPMyIb-
HOM peJIaKTope.
Tlocne dopmysnsl maercs pacmudpoBKa HCHOIB30BaH-
HBIX B (JOpMyJIE YCIIOBHBIX 0003HAYECHUH (TIPH MEPBOM
YIOMHMHAHHH) B TOM e TOPSIIKE, 4TO U B (hopmyIie.
Eciu B hopmyrie HCIIONB3YIOTCS YCIIOBHbIC 0003HAYCHHUSI
¢ HIKHUM (OYKBEHHBIM) MH/ICKCOM, TO B paciinpoBke
00513aTeIBHO JIOJLKHO OBITH CTI0BO, OT KOTOPOTO 3TOT HH-
JIeKe 00pa3oBaH.
TTocrne TaOnuIbl KeNaTeIbHO YKa3bIBaTh HCTOUHHK JaH-
HBIX, [PUBEICHHBIX B Tabmuue (Hampumep, McTodHnK:
pacueThl aBTOPOB; 110 JaHHBIM Poccrara).

HamocTpanuu
Ipadukn ¥ guarpaMMsl SKEITATEIbHO BBINOJNHATH B
nporpamme Excel (tarke Bo3moxHbl (opmarel EPS,
Al, CDR). XenarenbHo JtyOnMpoBaTh PUCYHKH B BHIE
OT/ICNIbHBIX OPUTHHAIBHBIX (aiiios. Eci B TekcTe nc-
MOJIB3YIOTCSl CKAHUPOBAHHBIC H300PAXKEHNUSI, OHU JIOJIK-
HBI IMETh pazperneHne He menee 300 dpi.
Kaxaplii pUCYHOK JIOJIDKCH HMETh CCBUIKY B TEKCTE
(puc. 1), NOAPUCYHOUHYO MOJITUCH.
Ecian pucyHOK COCTOMT M3 HECKOIBKHX H300pakeHH
MEHBIIIETO pa3Mepa, TH H300paXKeHHsS JTOKHBI ObITh
o6o3Ha4yeHbI OykBamu a, 0, B.
B skcrumkanuu K HOAPUCYHOYHOH HOMIHMCH JIOJDKHA
ObITh pacirppoBKa:
a — Ha3BaHUE N300paXkeHNsT; O — Ha3BaHHE M300pAKEHHUS
Ecnu Ha prcyHke H300pa)keHO HECKOIBKO Tpa)uKoB, TO
OHH JIOJKHBI OBITh IIPOHYMEPOBaHbI (BBIHOCHBIC JIMHUM
W HyMepalisi CJIeBa HAPaBo, CBEPXy BHH3), B OKCILIHKA-
LMK K TOAPHCYHOUHOH MOANICH JOKHA OBITH pacimnd-
POBKa, HAIIPUMEp:
1 — HasBanue rpaduka; 2 — Ha3BaHue rpaduka.
Ecin Ha pucyHke n306paskeHa LBETHAs AHArpamMma, To B
9KCIUTHKAINN K TOAPHCYHOUHOI MOAMUCH J0JDKHA OBITh
pacumppoBKa, HalpUMep:
(CHHMI) — PO3HUYHBIC NPOJAKH; (KPACHBII) — ONITOBbIE
TPOZAKH.
Ha pucyHke ¢ rpadukaMu/auarpaMMoil eCTh BepTHKAIIb-
Hasi ¥ TOpH30HTaNIbHAS 0CU. OHM JOJDKHBI OBITh 03arIaB-
senbl. Ecii Ha 0csIX €CTh YMCIIOBBIC 3HAYEHHS, TO MOCIIC
HAa3BaHMUsI OCHU JIOJDKHBI OBITh CIUHHIIBI H3MEPCHHSL.
®dopmar Ha3BaHUs ¥ HOMEpPA PUCYHKA: PU(T OOBIYHBIH,
pasmep — 11 1T, BBIpaBHUBAHKE T10 LIEHTPY.
OO0paruTe BHUMAHHE, YTO B KOHIIE HOJIPUCYHOYHOM MO~
MTHCH TOUKA HE CTABUTCS!

HyMepamm CTPaHUIl H KOJTOHTHTYJIbI
He wucnonssyiite konmontutyibl. Hymepanus crpaHuil
TIPOM3BOAUTCS BHU3Y CIIPaBa, HAYMHAS C IEPBOIL.

CChUIKH HA HCTOYHHKH B TEKCTE
IIpu oopMIICHHN CCBUIOK HEOOXOMMMO HCIONIb30BaTh
TapBapickuii CTUIIb LIUTHPOBAHUS.
B TekcTe cChIIKU Ha TUTEPaTypy ¥ HCTOYHUKH O(hopmIs-
OTCS CIIETFOIIM 00pa3oM:
[Andepos, 2008].
B citydae eciiu aBTopoB 1Boe:
[Graham, Leary, 2011]
B Cly4ae €CJIi aBTOpOB GosbIme JBYX, IPUBOAUTCS TOJIb-
KO (aMUIHS TIEpPBOTO, JPYTHe COKPAIAIOTCA B 3aBHCHU-
MOCTH OT sI3bIKa:
[MawmonoB u ap.., 2014], [Campbell et al., 2000]
B Cllyqae CChUIKH Ha HECKOJIbKHX aBTOPOB Hy6HHKaL[Hﬁ
OHH BBICTPAMBAIOTCS 110 andaBHTy, CHaYaNa Ha PyCCKOM
SI3bIKE, IOTOM Ha aHITIMICKOM, 4epe3 TOUKY C 3aIsiToii:
[Andepos, 2008; Kosau u ap., 2011; Graham, Leary,
2011]
Ecin 6ubnuorpaduyueckoe ONMcaHue HE MMEET aBTOpa
1 HAYUHACTCA C Ha3BaHWs, TO HA3BAHUC YCEKaeTCs 10
MaKCUMyM TPEX CJIOB, OCTAJbHbIC 3aMEHSAIOTCS 3HAKOM
Koot

[VYnpasrnenue. .., 2008]

CHHCOK JHTEPATYPbI HA PYCCKOM SI3bIKe
Cricox JIATEPATypPhI HA PYCCKOM S3BIKE OqJOpMJ'lﬂeTCH o
T'OCTy u pa3umeriaercs B KOHIe cTathil. Pasmep mpudra
— 12 0T, hopmMaTupoBaHUe BHIPABHUBAHUEM I10 LIMPHHE
CTpPaHUIIBL
Hyﬁﬂl/lKaHI/lI/l CIIeQyeT pacrnojarare B aJ'[dJaBI/ITHOM mo-
PAJIKE OTHOCHTENBHO 10 TIepBoMy 13 aBropoB. CHavana
B CIIMCKC UAYT UCTOYHMKH HA KUPUIUIMLE, 3aTe€M — 3a-
pyOexKHbIE.
B pamkax pa3MereHus IpyIIbl myOInKaluii OHOTO aB-
TOpa JICHCTBYET XPOHOJIOINIECKUI ITOPSIOK.
MuHMMaIbHOE KOJIMYECTBO MCTOUHUKOB B CITMCKE JINTE-
parypsl — 20.
CaMOLMTHPOBAHNE HE JOJDKHO mpeBblatsh 15%. Ipu-
BETCTBYIOTCS PaOOTHI, ONUPAIONIMECS HA COBPEMEHHBIC
ABTOPHUTETHBIC 3aPyOeIKHBIC UCCIICIOBAHMS.
B npucrareiinbiii Gubamnorpaduyueckuii Cucok He BKIIO-
YaoTCS:
Y4COHUKH M ydeOHbIC TMOCOOMS, CIIPABOYHUKH, CTAThH
13 HeHAYYHbIX W3[AHHI, B TOM YHCIE U3 Ta3et, O(HIm-
aJbHBIC TOKYMEHTBI M LIUPKYISIPBI TI000T0 YPOBHS, HH-
TCpHeT—CaﬁTbI xoMmrmanuii. CChUIKM Ha TAKKE HCTOUHUKH
0o(pOPMIIAIOTCA KaK IOJCTPOYHBIC NPHMEUaHUs BHHU3Y
CTpPaHULIbI 110 MECTY LIUTUPOBAHUS.

IIpumeps! o(hopMIIeHHS HCTOYHHKOB:

Jlas1 KHUT:

Damunus U.0. (Tox w3nanust). Haspanue kuurn. Mecro
nyOnikanuu: M3narenscrso.

Hanpumep:

Xomuunu W.II., Caeuna O.B. (2010). T'ocymapcrBeH-
HBI KPeIUT B YCJOBHAX (DMHAHCOBOM IVI00AIM3ALIUN.
M.: ®uHAHCHI M CTATUCTHKA.

Jl1st o1/1€/1bHOIE PaboThI M3 COOPHUKA:

@Damunust 1.0. (Tox m3nanns). Hazsanue pa6orst / Ha-
3BaHue KHUTH / TToxt pext. M.O. @amuimmst pegakropa (ecim
ecTh). Mecto myGnukarmu: M3narenseTso.

Hanpumep:

Tpynun 1. (2000). Hanor Ha 1o6aBiaeHHy10 CTOMMOCTS //
TTpoGnembl HaJIOTOBOI cHcTeMbl Poccnu: TEOpHs, OTIBIT,
pedopma. M.: UDIIIT

JI1st sKYpHAJIbHBIX CTaTel:

Pavmwms W.O. (Fox n3nanms). Hassanue myGmukauwm //
Hasganue xypnana. ['oa. Tom. Homep. /lnanason crpanuir.
Hanpumep:

Cokono A. B., Uynok A. A. (2012). JloarocpouHsiit
MPOrHO3 HAYYHO-TEXHOJIOrHYecKoro passutus Poccun
Ha neproz 10 2030 roza: KiIo4eBble 0COOCHHOCTH U pe-
3ynsrarsl // @opeait. 2012. T. 6. Ne 1. C. 12-25.

Jlnst myOJauKanuii B MHTEPHeT-H31aHUuAX:

Dammmst N.O. (Ton my6Gmmkauwn). HazBanue my6imka-
unn // HasBanue ucrounnka. Homep. Crpanuiist (onyuo-
HanvHo). URL: mpsiMast ccbliika Ha IyOIuKaIueo.
CcbltKa JODKHA OTKPBIBAaThCs. ECIM CCBUIKA CITHIIKOM
JUTHHHAsI, MOXKHO COKPATHTh e¢ gepe3 goo.gl.
Hanpumep:

Greenberg A. (2010). Americas most innovative cities
/| Forbes.com. April 24. URL: http://www.forbes.
com/2010/05/24/patents-funding-jobs-technology-
innovative-cities.html.

JLJ151 3aKOHOB M IPYTHX OHIHATLHBIX JOKYMEHTOB:
Vposens 3akoHa «Ha3panue 3akona» ot Jlara Homep //
Mecro my6mukanuy. Ceblika.

Hanpumep:

Denepanbhblii 3ak0H «O HECOCTOATENBHOCTH (OaHKPOT-
ctBe)» ot 26.10.2002 Ne 127-®3 // Koncynsrantllnoc.
URL: http://www.consultant.ru/popular/bankrupt/.

CHHCOK HCTOYHHKOB HA AHIJIHICKOM SI3bIKe
CrmcOoK TUTepaTyphl Ha AHITHIICKOM SI3bIKE 0(OpMIISET-
cs B l'appapyickom ctune (Harvard Referencing).
CMCOK HCTOYHHKOB Ha aHIIICKOM SI3bIKE JTOJIKEH UITH
B TOM K€ IOPSIIKE, YTO U Ha PYCCKOM.
B References Bce ciry:keOHbIC 3HAKH 3aMEHSIOTCS TOUKA-
MH U 3aISTHIMHU.
B Ha3BaHuy paboOTHI BCE CIIOBA, KPOME MMEH COOCTBEH-
HBIX, HIYT CO CTPOYHBIX OyKB, Kak B npeioxernu (The
balanced scorecard — measures that drive performance).
B Ha3BaHMAX KypHAJIOB M M3]aTENILCTB BCE 3HAMEHA-
TeJbHBIC CJIOBA IHINYTCS ¢ NponHcHbIX Oyks (Harvard
Business Review).
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Macmillan, 404.

Jlst oT1e1bHOIT paGoThI U3 cOOPHUKA:
Trunin I. Nalog na dobavlennuyu stoimost’ [ Value Added
Tax]. In: Problemy nalogovoy sistemy Rossii: teoriya,
opyt, reforma. [The problems of Russia’s tax system:
Theory, experience, reform]. Moscow, Gaidar Institute
for Economic Policy, 2000, pp. 434-436.

JIs1 5KypHAJILHBIX CTATei:

Kaplan R.S., Norton D. P. (1992). The balanced scorecard
— measures that drive performance. Harvard Business
Review, 70, 71-79.

ﬂﬂﬂ UHTEePHET-UCTOYHHUKOB:

Greenberg A. (2010). Americas Most Innovative
Cities. Forbes.com. April 24. URL: http://www.forbes.
com/2010/05/24/patents-funding-jobs-technology-
innovative-cities.html

Bce HUCTOYHUKH, OHYGH]/IKOBaHHLIC Ha pyCCKOM H JIpy-
TUX SI3bIKaX, HCHONIB3YIONIUX KUPUILIHILY, JIOJDKHBI OBITh
TPAHCIMTEPUPOBAHbl HA AHIIMHCKUK s13bik. HasBanus
OPFﬂHl/ISHHI/Iﬁ 1 KYpPHAJIOB JIOJDKHbI TAaKXKE UMETh IIe-
peBOX Ha AHIVIMHACKUIA SI3BIK B KBaJpaTHBIX CKOOKax.
Haspanus M31aTeIbCTB NMEPEBOIUTH HE HYXKHO, TOJIBKO
TPAaHCIUTEPUPOBATh.

AHIIMICKHIi I3BIK M TPAHCAMTEPAIHS

TIpu tpanciureparmu @PUO n UCTOYHUKOB CIIUCKA JIU-
Teparypbl HEOOXOIMMO HCIIONBb30BATh TOIBKO CTAHIAPT
BGN, pexoMeHI0BaHHBII MEXIyHAPOIHBIM H3/1aTEIIb-
crBom Oxford University Press, kak British Standard.
Jlns TpaHCIMTEpalu TEKCTa B COOTBETCTBUM CO CTaH-
naproM BGN MOXHO BOCIIOJIb30BAThCs CCBUIKOH http:/
ru.translit.ru/?account=bgn
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