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BroqkeTHAasi CaMOIOCTATOYHOCTH PETHOHOB KAK pe3yJibTaT
B3aMMO/IeHCTBHS MyOJIMYHOM BJIACTH M OU3HEC-CTPYKTYP

Annuun B.JL., Keasoocknii A.1O.
Benropoackuil rocy1apcTBEHHBIN arpapHblil yHuBepcuteT umenu B. 4. I'opuna,
Poccus, 308503, benropoackast 0611., benropoackwuii p-H, . Maiickuii, yi. BaBuiosa, 1
E-mail: vladislavanichin@rambler.ru

Annotanus. ddexTrnBHOE B3aUMOJIEHCTBHE MyOIUIHON BIACTH M OM3HEC-CTPYKTYD SBISETCS BaKHEUIIINM
(aKkTOpOM U YCIOBHEM YCTOWYHMBOIO Pa3BUTHSl POCCHHCKHX PErMOHOB. PacmmpeHHoe BOCHPOH3BOACTBO
SKOHOMHYECKHX, COIHMAJIBHBIX W OKOJOTHMYECKMX pPErHOHAJbHBIX CHUCTEM BO MHOTOM 3aBUCHT OT
CKOOPJIMHUPOBAHHBIX ACHCTBUN CTOPOH, BKJIIOYas MPEACTABUTEICH 4acTHOro OM3Heca, Ha IO KOTOPOro
MPUXOANTCSl 3HAYUTENbHAS 4YacTb 000poTa KOMMeEpYecKMX opraHuzauuii Poccuu. YmpaBneHue Takum
B3aMMO/JIEICTBHEM TPEOYET HE TOJIILKO COTIIACOBAHUS MHTEPECOB CTEHKXOJIEPOB, HO U 00BEKTHBHOM OIIEHKH
ero 3G PEeKTUBHOCTH. ABTOPHI MIPEIaraloT MPOBOIUTH OLIEHKY 3P PEKTUBHOCTH B3aUMOICHCTBUS Ty OINIHOM
BJIaCTH W OHU3HEC-CTPYKTYp HA OCHOBE HHTEPECOOPUEHTUPOBAHHOM MOZEIM PErHOHAIBHOIO pOCTa.
OO60CcHOBaHO, YTO KPUTEPHEM yCTOWYMBOCTU JAHHOW MOJIENU BBICTYMAaeT OIODKETHAs caMOJOCTaTOYHOCTb
peruona. IlpencraBiena pacueTHas GopMyia KpUTEPUAIbHOIO MoKa3zaTens. BeimonHeHa anpobanust OLeHKH
3¢ (HEeKTUBHOCTH B3aWMONEHCTBUS ITyOJIMYHOW BIACTH M OW3HEC-CTPYKTYp 1O YPOBHIO OIOKETHOU
CaMO0CTaTOYHOCTHU B peruoHax LlenTpanbHoro ¢eaepaabHoro okpyra Poccun.

KiroueBble ci10Ba: peruoHanbHas SKOHOMMKA, IMyOJM4YHAasi BIAacTh, OM3HEC-CTPYKTYPHI, B3aUMOJCHCTBHE,
CTEHKXOJJIEphl, OI0/PKETHAS CAMOI0CTaTOYHOCTh PErvoHa, pernoHsl LienTpanbsHoro deaepaibHOTo OKpyra.

Jas murupoBanus: Anamaun B.JI., XKXens6osckuii A.FO. 2021. bromkeTHas caMOIOCTaTOYHOCTh PETHOHOB
KaK pe3yJbTaT B3aUMO/ICHCTBHUS yOIMYHOI BIacTH U OH3HEC-CTPYKTYp. DKoHOMuKA. MHpopmaTHKa, 48 (3):
417-425. DOI 10.52575/2687-0932-2021-48-3-417-425.

Budget self-sufficiency of regions as a result of interaction between
public authorities and business structures

Vladislav L. Anichin, Alexander Yu. Zhelyabovsky
Belgorod State Agricultural University named after V. Gorin
1 Vavilova St, Mayskiy, Belgorod region, 308503, Russia
E-mail: vladislavanichin@rambler.ru

Abstract. Effective interaction of public authorities and business structures is the most important factor and
condition for the sustainable development of Russian regions. The expanded reproduction of economic, social
and environmental regional systems largely depends on the coordinated actions of the parties, including
representatives of private business, which accounts for a significant part of the turnover of commercial
organizations in Russia. Managing such interaction requires not only coordination of the interests of
stakeholders, but also an objective assessment of its effectiveness. The authors propose to evaluate the
effectiveness of interaction between public authorities and business structures on the basis of an interest-
oriented model of regional growth. It is proved that the criterion for the stability of this model is the budget
self-sufficiency of the region. The calculated formula of the criterion indicator is presented. The evaluation of
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the effectiveness of interaction between public authorities and business structures by the level of budget self-
sufficiency in the regions of the Central Federal District of Russia was tested.
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Beenenune

HeobOxomumMocTh 3¢()EeKTUBHOrO B3aUMOJICHCTBUS MyOJIMYHOM BIIACTH M OU3HEC CTPYKTYP
OTIPEIENIICTCS TEM, UTO YaCTHBIC PEANPUSLTHS B cCOBpeMeHHoM Poccun coctaisiroT 6onee uem 80 %
OT OOIell YUCIEHHOCTH KOMMEpPYECKMX OpraHu3aluid. B OTHeNbHBIX peruoHax [oJs YacTHBIX
NPEANPUATHI B 00111eM 000pOTe KOMMepUecKuX opranu3anuii npessimaet 90 %. J{is Takux pernoHoB,
K KOTOPBIM MPHUHAUIEKUT U benropozackas o6iacts, HanakuBaHue 3(p(GEKTUBHOTO B3aUMOJICHCTBUS
yOJIMYHOM BJIACTU U PETMOHAIbHBIX OM3HEC CTPYKTyp HMMeeT ocoboe 3HaueHue. [lo MHeHuio
T.B. YckoBoii, 3¢ (eKTHBHOE B3aMMOJICHCTBIE TOCYIapCTBa U OM3HECA CIIOCOOCTBYET YBEIWYCHHUIO
TEMIIOB POCTa SKOHOMHKH, MOBBIIICHUIO HAMOJIHIEMOCTH PErMOHAJIBHOrO OIOKETa, MOBBIIICHUIO
KayecTBa JKU3HHU, PA3BUTHUI0O HAayKM M OOpa30BaHMs, PACIIMPEHUIO JOCTYIHOCTH COLMAIbHO-
HKOHOMHYECKON MHPPACTPYKTYPHI, TEXHOJIOTUH, IPUBIICUCHUIO UHBeCTUIHI [ Y ckoBa, 2013].

Pa3zBuTne perMoHaJIbHOM  SKOHOMHKHM  3aBUCUT, MpPEXKIE BCEro, OT JCHCTBUU
3aMHTEPECOBAHHBIX CTOPOH (crelikxomaepoB) [Hosocenor, 2017]. Ilpu sToM B3amMojaelcTBUE
nyOJIMYHON BIacTH W OW3HEC CTPYKTYpP BCET/Ia MPOMCXOJUT B KOHKPETHBIX YCIOBUSAX MeECTa U
BpemeHu. HecmoTpst Ha oOmHOCTH opM U Mojeneil B3aMMOJEHCTBUS, OMHCAHHBIX B HAY4YHOMN
mutepatype [bornapesa E., 2020; lanunosa, 2016; [Tonsaun, 2018], B KaXK10M peTHOHE OHU HMEIOT
csoto cnenuduky. Tak, H. bocma u B. IllyTheHc Ha OCHOBE MPOBEIEHHBIX UCCIEI0BAHUIN O0BACHSIOT
HAIlMOHAJIbHBIE U PETMOHAIIbHBIE PA3JINYMs B IPEAIPUHUMATEIBCKOM OTHOIIEHUN U aKTUBHOCTH JJIs1
127 peruonoB B 17 eBpormeiickux cTpaHax. ABTOPHI PACKPHIBAIOT 3HAUYEHHUE WHCTUTYIMOHAIBHBIX
(akTOpOB U 3KOHOMUKO-JIeMorpaguueckux npuszHakos [Bosma, 2011]. 9.M. Cmur u A. Tomaccon
paccMaTpuBalOT KIIOuYeBble (PAKTOpPBI ycmexa W HMHCTPYMEHTHI TOCYAapCTBEHHO-YACTHOTO
napTHepcTBa B MyHurunaiaurerax [Isemmu [Smith, 2018]. MMeeTcs Oobiiioe yucio nmyOiInKanui, B
KOTOPBIX aHATTU3UPYIOTCS POCCUICKHE pEerHOHANbHBIE MPAKTUKH B3aMMOJICHCTBHSI BIACTH U OM3HEca
[AGpamos, 2017; bounapesa f1., 2020; dyxuosckuii, 2021, Ilnotaukos, 2015]. Hanuune ycnemHsix
PErHOHANBHBIX MPAKTUK MOATBEPKIAET TE3UC O TOM, YTO PETHOHAIBHBIE SKOHOMHUKH MOTYT CITY)KHUTh
JBIDKYIIEH CUIION HAITMOHAJBHBIX SKOHOMUYeCKuX u3meHnenuit [Ruth, 2018].

Oco0yro akTyaJbHOCTh MMEET MpobieMa BbIOOpa MHAMKATOPOB PErMOHAJIBHOIO PA3BUTHUS B
KOHTEKCTe d(PPEKTUBHOCTH IMyOanuHoro yrpasienus [Beprakosa, 2014]. Panee Mbl oTMe4anu, 9To
YCHEUIHOE peIICHWEe COLUAIbHO-3KOJIOTMYECKUX M AKOHOMHUYECKMX TMpoOjieM 3aBUCHT  OT
HAaIoJIHIEMOCTH PETHOHAIBHBIX OIO/PKETOB, a OIOJKETHas CaMOJOCTaTOYHOCTh PErMOHOB SIBIISETCS
¢byHkIMel B3auMmopeHcTBHS rocyaapcTBa M OusHeca. [losToMy mokaszarens  OrOJDKETHOM
CaMOJIOCTaTOYHOCTH MOXKET OBITh MCIOJIb30BaH B KaY€CTBE KOJIMYECTBEHHOI'O KPUTEPUS YCTONYMBOTO
passutust perronoB [Anichin, 2021]. Oto cornacyercs ¢ pe3ynbTaTaMu KiacCH(HUKAIMUA PETHOHOB T10
ypoBHIO ¢uHaHCOBOM camomocTatounocT [Shakleina, 2019], a Takke ¢ MOJOKEHHEM O TOM, YTO
YIIPABJIEHNE PETMOHAIBHBIM PAa3BUTHEM IIPEIINIONAracT KOJUIEKTUBHOE JAEHCTBHUE B PErHOHE, YTO OHO
OCHOBBIBAaeTCSI Ha y4JacTun u cotpyaaudectBe [Bailly, 2017]. B cBsi3u ¢ 3TuM B3auMOJEHCTBHE
MyOJIMYHON BJIACTU M OM3HEC-CTPYKTYP CIIElyeT pacCMaTpHBaTh KaK OCHOBY MOJIETM PErHOHAIBHOTO
pocta. M. I'punmnmd U Ap. OTMEUAIOT, YTO KOHIICMIIMS POCTa B PETMOHAIBHBIX MOJCISX OOBIYHO
OTHOCHUTCSI K SKOHOMHMUYECKOMY POCTY, M3MEPSIEMOMY IPEUMYLIECTBEHHO BaJOBBIM PETMOHAIBHBIM
MPOIYKTOM, 3aHATOCTBIO Wit nipou3BoauTenbHOCTRIO [Grillitsch, 2021]. [To HameMy MHEHUIO, HapsTy
C ATUMH TIOKa3aTeNsIMA HE MEHbIIee 3HAUeHHe MMEET MOKa3aTelb OIKETHOH CaMOoJI0CTaTOYHOCTH
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pEruoHa, TMOCKOJBbKY €r0 YpPOBEHb HE TOJBKO 3aBHCUT OT BEJUYMHBI PETMOHAIBHOTO MPOIYKTA,
3aHSATOCTU U MPOU3BOIUTEIBHOCTH, HO U OT TOTO, HACKOJBKO COTJIAaCOBaHbI MHTEPECHI CTEUKXOICPOB
pErroHa.

O0BEeKT U MeTOABbI HCCJACA0BAHMSA

OOnekTHOM 0azoii m30panbl peruoHbl lleHTpanmbHOrO (QemepanpbHoro oxpyra Poccum.
M. I'puiind ¥ Ip. MOAHMMAIOT BOIPOC, YTO CUUTAThb PETMOHOM, YKa3blBas Ha JiBa BO3MOJKHBIX
BapHaHTa: PErMOH B aJIMUHUCTPATUBHBIX TPAHHIAX U PETHMOH B (PYHKIMOHAIBHBIX TpaHUIIAX, B
KOTOPBIX JICMCTBYIOT MEXaHU3MBbI, CTHUMYJIUpPYIOUIHE peruoHanbHbeiii poct [Grillitsch, 2021].
[IpuMeHHUTENHHO K aHAIN3Y B3aUMOJICHCTBUS MMYOJIMYHON BIACTU U OU3HEC-CTPYKTYP OYEBUIHO, UTO
aJIMUHUCTPATUBHBIC U (PYHKIIMOHAIbHbIE IPAHHUIIBI PETHOHA COBIAAIOT.

O6o3Hauas mnpeaMEeTHYI0 O0JIaCThb HCCIENIOBaHMs, OTMETUM, 4YTO B COOTBETCTBHU C
OenepanibubiM  3akoHOM «O T'ocynmapctBennom CoBere Poccuiickoit ®Denepaiiin» B CUCTEMY
nyONUYHOM  BJIACTHM  BXOHAT: (enepajbHble OpraHbl T'OCYIJApCTBEHHOM  BIACTH, OpraHbl
rOCY/IapCTBEHHOM BiacTH cyOBbekToB P®, npyrue rocynapcTBEHHBIE OpTaHbl, OpraHbl MECTHOTO
camoympasieHus. Opranbl TyOJWYHON BJIACTH OCYILECTBIAIOT CBOIO JIEATEIBHOCTh B LENSIX
COOJIFO/ICHHSI U 3aIIUTHI TIPaB M CBOOOT YEIOBEeKa U IPaKAaHUHA, CO3IaHUs YCIOBHI ISl COIIMAIBHO-
SKOHOMMUECKOro pa3BuTus rocynapcrea [@3 «O TocymapctBenHom Coere Poccuiickoit
Oenepanun», 2020]. [Tonarue «Ou3HeC-CTPYKTYpbD» B OOLIEM Cllydae OXBAaThIBAET BCE KOMMEPUYECKHE
OpraHM3aliK, BKJIOYAs YacTHbIE, TI'OCYJApCTBEHHbIE M MYHUILMIIAJIbHBIC, OJHAKO B KOHTEKCTE
B3aUMOJICHCTBUS ITyOJIMYHOM BJIACTH U OM3HEC-CTPYKTYP MO MTOCICTHIMH TTO/IPa3yMEBAIOTCS TOIBKO
YacTHbIE KOMMEPYECKHUE OpPraHU3aIlK, MOCKOJIbKY XapaKTep B3aUMOJCHCTBUS MyOIMYHOM BIIACTH C
HUMHM TPUHUUIMAIBHO HWHOW 10 CpPaBHEHUIO C TOCYJapCTBEHHbIMU UM MYHULUNAIBHBIMU
npennpusatTusMu. VIMEHHO B Takol TpakTOBKE coOcTaBa OM3HEC-CTPYKTYP paccMaTpUBaeTCs
rOCY/JIapCTBEHHO-4acTHOe TmapTtHepcTBO [[onoBuHa, 2019] u apyrume ¢GopMbl M MOJACIH
B3aUMOJICHCTBHSI TyOIMYHON BIACTH U 4YaCTHOTO OM3HEca.

[lenp uccnenoBaHus — OOOCHOBAHME U anpoOalusi METOJUYECKHX IOAXO0JI0B K OLEHKE
3¢ (}HEeKTUBHOCTH B3aUMOJICHCTBUSL IMMYOJUYHOW BJIACTU U OWU3HEC-CTPYKTYpP B PETHOHATHLHOM
SKOHOMUYECKOM IPOCTPAHCTBE.

Pe3y.111,TaT1)1 U UX oﬁcym)lelme

Bo-mepBbIX, MBI TpeasaraeM MpPOBOAUTH OLEHKY 3((GEKTUBHOCTH B3aHMMOAECHCTBUS
nyOaMYHOM BJacTH M OU3HEC-CTPYKTYp HA OCHOBE MHTEPECOOPUEHTUPOBAHHON MoOzenu
PETHOHAIBHOTO pOCTa. DKOHOMHYECKHE MHTEpechl M CHOcOoObl UX JOCTHKEHHMS OCHOBHBIMU
CTEHKXOJIJIEpaMU PETHOHA IIPEICTABICHBI HA PUCYHKE 1.

CoOcTBeHHBIE JOXObl MHTEPECYIOT paOOTHUKOB HE MEHbILE, YeM paboTtonarerneil. Orciona
CIIEIy€eT, YTO TJaBHBIM SKOHOMMUYECKHUM ITOKAa3aTeseM JEeSATeIbHOCTH OU3HEC-CTPYKTYp, UCXOAS U3
MHTEepecOB pabOTHUKOB U paboTopmarenei, sBiseTcs JoOaBlieHHass CTOMMOCTb. B cBOl odepenb
no0aBJIeHHAsl CTOMMOCTh HPSIMO M KOCBEHHO BBICTYNIAa€T B KayeCTBE OCHOBHOIO OOBEKTa
HAJIOTOOOJIOKEHHs, a 3HAYMUT, €€ YyBEJIUYEeHUE OTBeYaeT OOLIECTBEHHBIM HHTepecaM. Takoe
IepeceyeHre MHTEPECOB CO3[AaeT MHCTUTYLHMOHAIBHYIO OCHOBY JUISl B3aUMOJEHCTBUS MyOJIUYHON
BJIACTU U OM3HEC-CTPYKTYP.

Ha pucynke 2 mpencraBieHa yKpyNHEHHas MOJENb KOHOMHUYECKOTO POCTa PETMOHA Ha
OCHOBE B3aMMOJICHCTBUS MYyOJUYHON BIACTH M Ou3Hec-CTPYyKTyp. B 3Toif Mozenu nepemeHHbIE
BBICTYNIAIOT OJHOBPEMEHHO NPEIUMKTOpaMHU M OTKJIMKamH. Kpurepuem ycTONYMBOCTH JaHHOMN
MOJIETN BBICTYTIAET OIOKETHAS CaMOJOCTaTOYHOCTh PErHoHa.

Bo-Bropbix, Ha posib KpuTepus 3PGEKTUBHOCTH B3aMMOACUCTBHS MyOIMYHON BJIACTH U
OM3HEC-CTPYKTYP MBI IpeljlaraéM HCIOJb30BaTh MOKa3aTelb «OIO/PKETHas CaMOJIOCTaTOYHOCTh
pEruoHay, pacCUUTHIBAEMBIN MO cleyIoel hopmyie

5CP =100 — /7511, (1)
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rae FCP — 6romkeTHast caMO0CTaTOYHOCTh peruoHa, %; /Il — noins 6€3B03ME3THBIX MOCTYIUICHHIMA

B Or0/KET peruoHa, %.

Hocurenn oCHOBHBIX 9KOHOMHYECKHX HHTEPCCOB

CoOCTBeHHHKH
3aperuc OBAHHBIX ”
3aHAThIE B DKOHOMHKE P TpHp Oprass! IyOIHIHOH
Ha TeppPHTOPHH peTrHOHA
pernoHa o BJIACTH PETHOHA
XO3AACTBYIOIIHX
CYyOBeKTOBR
ITocTynneHHs B
o IIpe HHHMATeTb- N o
OCHOBHEIE TpyaoBoii 10X01, P oxon KOHCONHTHP OBAHHEIIT
SKOHOMHYECKHE IpHpAalleHHe rrpHpame}mé OO I:KeT pPerHoHa.
HHTepeckl COOCTBeHHOCTH COBCIREHHOCTH O10TKeTHAsA
caM000ecle4eHHOCTh
OCHOBHEIE CIIOCOOEI TpynoBas pe J—
peanH3aIHH Py, PE/ITIPHHIM - Hamoroo0moxeHne
nesTellbHOCTh CKasl IeATeThHOCTh
SKOHOMHYECKHX
HHTEpecoB
OCHOBHBIE CIIOCOOERI
HMHBECTHITHH B HHBecTHIIHH B Pacmmpennoe
AOCTHKEHHA B pa3BHTHe (paKTOPOB BOCIPOH3BOACTBO
5 YeoBeuecKHil o .
YCTOHYHBOCTH B . IpeIIpHHAMATENb- HanorooOmaraeMoH
ealH3auu arrrat i 6
p CKOH JesTeTbHOCTH 0asel
3KOHOMHYECKHX
HHTEPECOB

Puc 1. DxoHOMHYECKHE HHTEPECHI U CTIOCOOBI X TOCTHKEHHUS OCHOBHBIMH CTEHKXOJIIEpaMy PErHOHa
Fig. 1. Economic interests and ways to achieve them by the main stakeholders of the region

\
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u

Puc. 2. Mojenb 5KOHOMHYIECKOTO pOCTa pETHOHA Ha OCHOBE B3aUMOJICHCTBUYS ITyOJIMIHOM BIIACTH
1 OU3HEC-CTPYKTYP
Fig. 2. A model of economic growth in the region based on the interaction of public authorities
and business structures
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B omimmume ot ¢opmynsl kodddunmenta 00eCreUeHHOCTH COOCTBEHHBIM HAaJOTOBBIM
noteHmaiom [I'magkoBckas, 2018], moka3arens OOJHKETHONH CaMOJOCTaTOYHOCTH pPETHOHA
YUYHUTBIBACT IMOCTYIUICHHS HE TOJBKO IO HAJIOTy HAa HMMYIIECTBO OpraHU3alUid, TPaAaHCHOPTHOMY
HAJIOTy U HAJIOTy Ha WIOpHBIA OW3HEC, a BCe HAJIOTOBblE MOCTYIUICHUS B KOHCOJUAMPOBAHHbBIC
Or0KeThl cyOBheKTOB (eaepannu, npexycmorpenusie HK PO.

B llentpanbHOoM  (QenepalibHOM  OKpyre JuAepaMd [0  YPOBHIO  OMOKETHOU
CaMOJI0CTaTOYHOCTH SBIISIOTCS T'. MockBa, MockoBckasi o0macte u SpocnaBckas obmacts. Ho, ecnu
nBa nepBbIX perunona 3a 2014-2019 rr. HapamuBaiy ypoBeHb OFO/HKETHOW CaMOJIOCTaTOYHOCTH, TO
SpocnaBckas 00macTh, Kak W 7 JAPYrUX PETHOHOB, JEMOHCTPUPOBAIN IPOTHBOIIOJIOKHYIO
TeHJIeHIuo (Tabmauma 1).

Tabimma 1
Table 1
PernonanpHbie IOKa3aTenu OI0HKETHON camoaocTaTouHocTu (FCPy), %
(paccuurans o qaHHbIM PoccraTa)
Regional indicators of budgetary self-sufficiency (5CPi), %
(calculated according to Rosstat data)
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | “lmHerbii
TPEHN

Bbenropopckas o6acThb 67,5 72,2 74,1 79,6 80,4 78,2 2,39
TamboBcKast 0671aCTh 47,9 55,1 58,0 55,8 56,1 55,4 1,09
OpioBckas 001acTh 57,4 57,2 64,5 64,0 60,4 59,4 0,55
MockoBcKkasi 00J1aCTh 87,3 88,6 94,1 93,0 91,2 88,9 0,42
Bnagumupckas 00s1acth 73,6 74,1 77,8 76,5 76,4 74,1 0,23
Kypckas obmactsb 72,2 72,2 72,2 72,1 74,5 71,8 0,14
CmoreHckast 001acTh 72,6 79,0 80,8 79,0 78,6 74,0 0,11
r. MockBa 97,4 94,7 95,1 97,3 96,2 96,7 0,09
Tynbckas 061acth 82,6 79,5 82,3 81,5 81,7 81,7 0,04
Boponesxckast 001acTh 74,3 71,8 76,3 74,7 74,0 72,6 -0,10
JIunenkast oosacTe 78,9 82,1 81,1 81,9 82,2 77,9 -0,11
Bbpsiackas obmacts 51,9 47,7 49,0 48,9 49,9 47,6 -0,43
Trepckast 00J1acTh 79,8 79,4 79,5 77,4 81,5 75,6 -0,48
SpocnaBckas 06macTh 88,1 84,8 88,7 88,3 86,2 83,9 -0,49
Ps3anckas o6sacTh 74,3 74,0 75,3 77,0 74,2 70,3 -0,51
HBanoBckas 001acTh 56,1 58,4 64,4 61,6 55,6 53,1 -0,75
Kany»xckas o0nacth 82,9 81,9 77,1 78,4 72,4 80,6 -1,11
KocTtpomckas 06siacTh 68,8 67,3 70,8 71,3 60,8 57,8 -2,11

B T1abn. 1 peruoHsl paHXUpOBaHbI MO YPOBHIO JUHEHHOro TpeHnaa. JIMHEWHBIN TpeHn,
BBIUUCIIEHHBIN CIIOCOOOM HAaMMEHBIINX KBaJIPATOB, XapaKTEPU3YEeT CPE/IHEE KErOAHOe U3MEHEHUE
MoKa3aTesei O/ KETHON CaMOI0CTaTOYHOCTH PETHOHOB.

OcHoBHas pobeMa COBPEMEHHOTO PErHOHAIBLHOIO Pa3BUTHS], HETATUBHO CKA3bIBAIOIIASCS
Ha COIMAIbHO-KOHOMHYECKOM Pa3BUTUHU CTPAHBI B LIEJIOM — YIIIyOJISIOLIeecs] HEPAaBEHCTBO MEXKIY
pErMoHaMH B YPOBHE XM3HU. JTO HEPABEHCTBO IOPOXKAAET NEPEPACHpPECIIEHUE YEI0BEUECKOTIO
Kanutajga M JPYrux MOOUIIBHBIX PECYpPCOB B IOJIb3Yy PErHMOHOB € Hauboiiee MpHEMIIEMBbIMU
YCIOBUAMU TPUMEHEHHS OITHX  PECypcoB. 3/1eCb HMMEET MeCTO KOH(DIUKT  MEXIy
4aCTHOCOOCTBEHHUYECKUMHU, PETUOHAJILHBIMU U HAPOAHOXO03sIIICTBEHHBIMU HHTEepecamu. Mcxons u3
MOCTIeTHUX TEPPUTOPUATBHOE pacHpeieNIeHHe PECYPCOB JOIDKHO OCYIIECTBIATHCA TAKUM 00pazom,
9TOOBI CyMMapHbIH 3 (PeKT oT uX npuMeHeHus Obl1 HanboabIUM. CyMMapHBIi 3P deKT u3mepsercs
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Pa3JIMUHBIMU TIOKA3aTCIIsIMU, BKIIOYad I[OG&BJICHHYIO CTOUMOCThb, HAIIMOHAJIBHOC 60F aTCTBO,
MHTETpabHYI0 OIOXKETHYIO CaMOJOCTaTOYHOCTh MaKpoperuoHa. MHTerpanbHas OropkeTHas
CaMOJI0OCTaTOYHOCTh MAaKpPOpPErHoHa — O00OOMIAIONIUN OTHOCUTENBHBIN TMOKAa3aTeNb, KOTOPBIA MBI
npejiaraéM pacCYuThIBaTh M0 GopMmysie cpeaHei apupMeTnyecko, B3BEIIEHHON U3 MoKa3aTenei
OO/ PKETHOM CaMOJIOCTATOYHOCTH OTACIbHBIX PETHOHOB

> BCP, x BP,
BCM =~=~—" "1,
> 5P,

rne bCM — uHTerpanbHas OIoKETHAs caMOJI0OCTaTOYHOCTh Makpoperuona, %; bCPj — OroKkeTHas
CaMOJI0CTaTOYHOCTD I-r0 peruona, %; BPj — 10X0qHas 4acTh OI0DKETA I-r0 peruoHa, MJH pyo.

3ametruM, 4to B (hopmysne (2) B poJid BECOB BBHICTYMAIOT JOXOJHBIC YaCTH OFO/KETOB.
[ToaTomy, ecnu OROJKETHl PETMOHOB, BXOMANIMX B COCTaB MAaKpOpPErHOHAa, 3HAYUTEIHHO
pasnu4arorces, To Benuarnaa SCM Oynetr BO MHOTOM 3aBUCETh OT TOTO, HA KAKOM YPOBHE HaXOJHUTCS
CaMOJIOCTaTOYHOCTh PEerHOHa ¢ HanOoabIMM OroKkeToM. [Ipumepom ciryxut FCM 1{eHTpaibHOTO
denepanpHOrO OKpyra (Tadbnuua 2). brokeTsl (10X01Has 4acTh) T. MOCKBBI 1 MOCKOBCKO# 00J1acTH
no uroram 2019 r. cocraBisii cooTBETCTBEHHO 55,8 M 16,2 % 0T CyMMBbl KOHCOJIUAUPOBAHHBIX
OFO/KETOB PErMOHOB, B X0as1uX B coctas [[DO.

Pacyer Oro/KeTHOH C€aMOJOCTAaTOYHOCTH MakpopervoHa 1o <¢opMmyle cpeaHen

apudmeTHuecKoi mpocToi
2 5CF
BCMIT=%~—", 3)
n
rie N — YKCIO PETHOHOB, BXOJSIIMX B COCTAB MAaKpOPErMOHA, MO3BOJISIET UCCIEIOBATh CTEIICHb

HEOJIHOPOJHOCTH  TPOCTPAHCTBA  OFO/DKETHOM  CaMOJOCTATOYHOCTH MAaKpPOPETHOHA  IyTeM
comnoctraBienust bCM u CMII.

()

Tabmnuua 2
Table 2

MaKpOpeFI/IOHaHBHLIe I10Ka3aTcin 6IO,I[)K6THOI71 CaMOA0CTAaTOYHOCTH I_[eHTpaJ'IBHOI‘ (6} (benepanLHoro
okpyra, % (paccunTtansl o 1aHHBIM PoccTaTa)
Macro-regional indicators of budgetary self-sufficiency, % (calculated according to Rosstat data)

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | JreneHuer
TpEH[
BCM 88,0 87,0 | 889 90,1 88,9 88,5 0,27
BCMIT 73,0 73,3 75,6 75,5 74,0 72,2 -0,06
BCM - 5CMIT 15,0 13,7 133 14,6 14,9 16,3 0,33
BCM | BCMIT 1,205 | 1,187 | 1,176 | 1,193 | 1,201 | 1,226 0,005

[TonoxxurenbHast nuHamuka BCM Hapsany ¢ orpunarenbHoil nquHamukol 5CMII, a taxke
3Ha4YMTEeNbHAs MOJOXUTeNbHasA pa3sHocTh (HCM — BCMII) cBUAETENbCTBYIOT 00 YBEIUYEHUU
HEPABHOMEPHOCTH B YPOBHSAX OIOJIKETHON CaMOJOCTaTOYHOCTH PETMOHOB 3a CUET OINEPEKAIOIIEro
B3aMMOJICHCTBHS MYOJUYHOM BIACTH M OM3HEC-CTPYKTYp B TaKUX peruoHax, kak r. Mocksa,
MockoBckas obnacts, benropoackas 0671acTs.

3akiaouyenue

ArnipoOarus U3J10KEHHBIX B CTaThe METOJUYECKHUX MOIX0JI0B C UCIOIBF30BaHNEM TTOKA3aTeINs
OIO/KETHOM CaMOJIOCTAaTOYHOCTH Ha IpuMepe peruoHoB LleHTpansHoro (hemepabHOTO OKpyTa mo
naHHbM 32 2014-2019 rr. mo3Bonmiia yCTaHOBUTH cienytoniee. Mmeer mecTo 3HauMTeNnbHAs
g depeHnnanys peruoHoB 110 YPOBHIO OI0JKETHON caMO10CTaTOYHOCTH. MUHUMAaNbHBIN YPOBEHb
(47,6 %) 3aduxcupoBan B 2019 r. B bpsiHckoii o0nactu, MakcumanbHbiil (97,4 %) — B 2014 1. B
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r. Mockse. B 8 u3 16 pernonos LI®O mnpociexuBaeTcsi CpeIHErofoBas TEHACHLNS CHIKEHUS
ypoBHSI OIOJKETHOM caMojocTaToyHocTH. Hambonee BbICOKHME TEMIIBI poOCTa TOKa3aTels
nocTurHyThl B benroposckoit oomactu (B cpeaaem 2,4 % eXKeroHo).

B nenom mo [{®O HabJ1r01aeTCst MHOTOJETHHI POCT CpeaHeB3BelIeHHoro nokasarens (bCM)
Ha (OHE CHIDKEHHSI CPEeTHETO 1O perruoHaM ypoBHs (HBCMII), 4To SBIsSeTCs CIEICTBUEM MPOLIECCOB
KOHIEHTPALUU MPEAIpUHUMATEIbCKON AesITeNbHOCTH B I. MockBe U MockoBckol oOiactu, Tae
co3JIaHbl HauboJee 0JIaroNpPUATHBIC COLMATBHO-3KOHOMUYECKHE YCIIOBHS JJIsl OM3HECA M HACETICHUS.

[TomryuenHble pe3yabTaThl, a TAKXKe paHee cPOPMYITHUPOBAHHBIE BBIBOJIBI O CBSI3U OFOIXKETHOU
CaMO/IOCTaTOYHOCTH PETHOHOB C COCTOSIHHEM B3aMMOJEHCTBHS IYOJUYHOM BIACTH M OH3HEC-
crpykryp [Anichin, 2021], mo3BoSIOT MOJIaraTh, YT0 MOKa3aTelb 0K0KETHONH CaMOAOCTaATOYHOCTH
peruoHa M Jpyrue IMOCTPOEHHBIE Ha €ro OCHOBE HHIMKATOPbl MAaKpOPErMOHAJIbHOTO YpPOBHS
a/IeKBaTHO OTPAXKAIOT XapaKTep U JABIKYILUE CHIIbI PErHOHAIBHOIO Pa3BUTHSL.
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AHHOTAaUUsA. AKTUBHOE Pa3BUTHE KJIACTEPHON IOJMTHKH, KJIACTEPU3AIMs TEPPUTOPHIA BO BCEM MHpE
CBHJIECTEIILCTBYIOT O BBICOKOH 3()()eKTHBHOCTH KIIACTEPOB, O BO3MOKHOCTH JOCTIIKCHHUS! BBICOKMX TEMIIOB
SKOHOMHYECKOTO pocTa. B 3apyOexHOH NpakTHKE KiIacTepu3alys SBISETCS OCHOBHBIM 3JIEMEHTOM
WHHOBAIIMOHHOW TMOJMUTHKUA W CIYXXHUT JAJSl pelleHHs 3afad 10 OCBOCHUIO M KOMIUICKCHOMY pPa3BHUTHIO
Tepputopuii. CONMOCTaBIAA JIydIIHid 3apyOeHBI ONBIT, aBTOPHI BBISABISIIOT M OOOCHOBBIBAIOT KIJIIOYEBBIC
WHCTPYMEHTBI, HCIIOJIb3yeMbIe MpH KIAcTepH3aluk TeppUTOpuil. HecMoTps Ha MHOTOYHMCICHHOCTH
MyOJIMKAMiA 10 ATOM MpoOiieMaTuKe, MPAaKTHUECKH OTCYTCTBYIOT MCCICIAOBAHHS MO CHCTEMHOMY aHAIIU3y
MHCTPYMEHTOB, HCIOJB3YeMBIX B KIACTEPHBIX IpOrpaMMmax 3apyOexXHBIX rocymapctB. Llempio craTtbn
SBJISIETCS OCBEIICHHE PA3IMYHBIX MHCTPYMEHTOB, HCIIOJIB3yeMBIX B KIACTEPHBIX IpOrpaMMax B CTpaHax
yieHax OOCP. PaccmarpuBaroTcs KaTeropuu 4acTO HCHOJIB3YEMBIX HHCTPYMEHTOB, B YaCTHOCTH, JIS
NPUBIICUYCHNS] YYACTHHKOB, TPEJOCTABICHHUS KOJUIGKTUBHBIX YCIYT W  COJCHUCTBHS COBMECTHBIM
uccienoBanusaM. OOCYXKITArOTCS BONPOCHl  MPOJODKHTENBHOCTH TPOTPaMMbl M (PMHAHCHUPOBAHHMS.
[IpoBoauTest aHAN3 B3aMMOJICHCTBHUS U B3aMMOCBS3€1 MEX Ty IPOrpaMMaMu JUTs peaTu3aliii CaMbIX Pa3HBIX
TUTIOB KJIacTepoB. B pe3ysnbraTe MccienoBaHus BBISIBICHBI ¥ POAHAIN3UPOBAHEI OCHOBHBIE HHCTPYMEHTHI,
mo3Bolsitonue  Hanbonee A(G(EKTHBHO peann30BaTh MPOTPAMMBI  KIACTEPH3AIHMHA  TEPPUTOPHIA,
MOJIICP’KUBAIOIINE PETHOHABHYIO CIICUATU3AIMIO U PAa3BUTHE KIIACTEPOB.

KiroueBble c/10Ba: WHCTPYMEHTHI KIACTEPHBIX IMPOrpamMM, KJIaCTEpHBIC CBS3HM, KOHLEHIMSA Kiacrepa,
peruoHanbHasi 5KOHOMHKA, TEOPETHUECKHE IPEUMYILECTBA KJIacTepU3aliy, II100anu3anus, CeTH.
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OTpACIeBOil CeUAIN3aIMN B YCIOBHAX HU(DPOBU3ALNH U KOHBEPTCHIIMH TEXHOJIOT .
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Instruments for implementing cluster programs in OECD countries

Yana Yu. Bondareva
Belgorod National Research University
85 Pobeda St, Belgorod, 308015, Russia

Bondareva_ya@bsu.edu.ru

Abstract. The intensive development of industrial clusters around the world is due to broad opportunities for
economic growth and positive multiplier effects. In international practice, the formation of a cluster strategy
is considered as the most important component of innovation policy, demonstrating a balanced long-term
approach of the state to the integrated development of territories. Comparing the best foreign experience, the
authors identify and substantiate the key tools used in the clustering of territories. Despite the large number of
publications on this topic, there are practically no studies on the system analysis of the tools used in the cluster
programs of foreign countries. The purpose of the article is to highlight the various tools used in cluster
programs in OECD countries. Categories of commonly used tools are considered, for attracting participants,
providing collective services, and fostering collaborative research. The issues of program duration and funding
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are discussed. An analysis of the interaction and relationships between programs for the implementation of
various types of clusters is carried out. As a result of the study, the main tools have been identified and
analyzed, which allow the most effective implementation of programs for clustering territories that support
regional specialization and development of clusters.

Keywords: cluster software tools, cluster communications, cluster concept; regional economy; theoretical
benefits of clustering; globalization; networks.
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FZWG-2020-0016 (0624-2020-0016), the theme of the project is "Fundamental foundations of global
territorial-sectoral specialization in the context of digitalization and convergence of technologies."

For citation: Bondareva Ya.Yu. 2021. Instruments for implementing cluster programs in OECD countries.
Economics. Information technologies, 48 (3): 426-433 (in Russian). DOI 10.52575/2687-0932-2021-48-3-
426-433.

BBenenune

HHCTpyMEHTBl pealu3aluy NporpamM, MOUIEPKUBAIOIINX PETHOHAIBHYIO CHELUATU3ALUI0 U
pa3BUTHE KJIACTEPOB, HAIIPABJIEHBI HA UCIIOJIb30BaHUE TEOPETUUECKUX PEUMYILIECTB, BKIFOYAIOIINX B CEOs
OCHOBHBIE CETEBbIE MPEUMYILIECTBA MacITaba, TpaauIIOHHbIe BHeITHUE 3G dexTsl Mapiiasia [Mapian,
1993] oOBbenMHEeHNE PHIHKOB TPY/1a, 00Jiee BEICOKUN YPOBEHB CIICIIUAIN3AINH 1, CI€IOBATEIBHO, JOCTYI K
yciyram 0oJiee BBICOKOTO TOpsiiKa, a Takxke mobdounbie addextsl 3Hanui, Anmas [Toprepa [Porter, 2003],
CTUMYJTUP YOI IMPOKOMACIITAOHbIE HHHOBALIUH, a TaKXKe 00JIee CII0KHbIE HHHOBALIMOHHBIE ITPOIIECCHI.
B To Bpemst kak mperMyIecTBa MPUBOIAT K MOBBIIIEHUIO 3 (GEKTUBHOCTH MHHOBAILIUM U CTICIMATN3AIIUH
(GUPMBL, TSI TOCTHKSHUS ITUX MPEUMYIIECTB MOKHO HCIOJIB30BaTh Pa3IMYHbIe MHCTPYMEHTHI. B 3o
CTaThe Mbl 00CYIUM HECKOJIBKO BOIPOCOB, CBSI3aHHBIX C:

1. Kareropueli MHCTpYMEHTOB. bBOJIBIIMHCTBO MpPOrpaMM COCPEIOTOYEHBl Ha OJHOM WJIU
HECKOJIbKUX KPUTEPUIX HHCTPYMEHTOB JIJIS:

— MIPUBJICYCHUS YYACTHUKOB;

— IPEOCTABICHUS KOJIJICKTUBHBIX YCIYT;

— COJICIICTBIE COBMECTHBIM HCCIIEIOBAaHUSM.

2. Cpoku OCyIIeCTBICHHS MPOTpaMM H MaTepHallbHOE o0ecreueHue. BhiaensioT Tpu THma
(uHaHCUPOBAHUS:

— mpuBieyeHue cyObekToB c Oropkeramu MeHee 100 000 eBpo Ha KiacTep €XErogHO M
(uHaHCUpOBaHUE, KaK MPAaBUJIO, B TEYEHHUE TPEX JIET WU MEHEE;

— Oonee CyIIECTBEHHbIE KOJUIEKTUBHbIE ycnyru u «ierkue» wuHBectunuu B HHUOKP c
eXerogHsIMu pacxonamu Ha kiactep ot 100 000 go 1 mutH eBpo;

— «rsokensiey HUOKP, yacto Ha AIMTENnbHBIA CPOK, A0 AECATH JIeT. B HEKOTOpBIX ciiydasx
CPOKHU pealu3aliy IporpaMMbl KOpode, 4eM MOXKHO ObUIO Obl OKHUAATH JJISl YCHEIIHOTO JOCTUKEHUS
3agBiaeHHo# nemu [Amin, Cohendet, 1999].

B To Bpems Kak HEKOTOpbIE MPOTPAaMMBI JIEUCTBUTEIBHO TPEOYIOT COBMECTHOTO
(UHAHCUPOBAHUS C Pa3HBIMU YPOBHSIMH TPABUTENHCTBA UM YACTHBIM CEKTOPOM, TaK Ha3bIBaeMOE
roCy/1lapCTBEHHO-4aCTHOE MNapTHEPCTBO, 3(Q(EKT NPUBIECUYEHUS YACTHBIX CPEJCTB, MO-BHAUMOMY,
HEJIOCTAaTOYHO Pa3BUT BO MHOTUX MpOrpaMmax.

3. Co3nanue cuHepreTHueckoro s@gexra 3a cyeT B3aUMOCBs3ed. BakHO OTMETHTH, 4TO
00BEIMHEHNE HECKOJIBKHUMH CTPaHAMU UHCTPYMEHTOB B paMKax Pa3IMYHBIX IPOTPAMM MO Pa3TUIHBIM
napaMerpaM, TaKUM KaK >KU3HEHHBIM LUK MPOAyKTa WM CTaausd pa3paboTKu KJacTepHOU
WHUILIMATUBBI, JAET BO3MOKHOCTb MPEJIOAKUTH MOJHBIN CIEKTP MHCTPYMEHTOB MOAJIEPKKU KIIACTEPOB.
Cy1ecTBYIOT puMepbl 00beTMHEHHS KJIACTEPOB OJJHUX U TEX XK€ O0Tpacieil B pa3HbIX reorpaduueckux
TOYKaX WU B Pa3HBIX OTPACIsX, HO MO o0miei Teme. Takne 00beIMHEHUS MO3BOJISIOT JOCTUYh Oojiee
3¢ (}EeKTUBHBIX PE3YyNbTATOB U CIYXAaT MPUMEPOM MPOCTPAHCTBEHHOI'O B3aMMOJEHCTBHUS KIACTEPHBIX

CTPYKTYP.
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Takum 00pa3om, Te3HUCHl CTAaThbU AaKTyaJlbHBl JJs JajJbHEWIIEr0 H3Y4YEeHHUs, NpPUPALICHUS
Pa3IMYHBIX TOYEK 3pEHUS NMPHU 00CYKIACHUH MOJ00HON Tembl. [IpakTHyeckas CTOpoHa HCCIeA0BaHUS
3aKJIF0YAETCs B UCIIOJIb30BAaHUU JAHHOTO MaTepuaa Kak 0asuca Ipu NOCTPOEHUH KIAaCTEPHOU MOAEIN
Ha PErMOHAIbBHOM YpOBHE. MeTo010rusl UCCae0BaHusl HOCUT MEXJIMCUUIUIMHAPHBIN XapakTep U
0a3upyeTcsi MPEUMYIECTBEHHO Ha METOE CUCTEMHOTO aHAJIN3a U COMIOCTABIICHHS.

Pe3y.]'IBTaTI:I H UX oﬁcymz[elme

B o0meM BuIEe HWHCTPYMEHTHI, HCIOJIb3yeMblE MpOrpaMMamMH B TEMaTHUYECKHX
UCCIIEIOBAaHMSX, OBIBAIOT TPEX PA3JIMYHBIX THIIOB:

— JUIsI IPUBJICYEHUS] YYACTHUKOB;

— 11 pa3pabOTKU KOJUIEKTHBHBIX YCIIYT;

— 17151 HOJIIEPYKKU COBMECTHBIX UCCIIEIOBaHUI U pa3paboToK.

OOmmii 0030p STHX HMHCTPYMEHTOB TII0 KaTETOPHSM TMpEICTaBIeH Ha pHCYHKe 1.
[IpuBreyeHne Y4aCTHUKOB YacTO SIBJISIETCS HEOOXOAMMBIM YCIOBUEM ISl YYACTHSI B KOJIJIEKTUBHBIX
yciyrax Wid B KadecTBe kommoHeHTa coBMecTHoro mnpoekta HUOKP. B xonme onmnoro o0G3opa
KJIAaCTEpOB OBUIM OMpeJeNieHbl TPH BaXKHEUIIMX (hakTopa ycrmexa A pa3BUTHS KIacTepoB, Ha
KOTOPBIX HHCTPYMEHTBI MOTJIU OBl COCPEOTOUNUTHCS: CETU U MAPTHEPCKHUE OTHOLLEHUS, CHIIbHAs 0a3a
HaBBIKOB M TMoOTeHIMana B oOnactu wHHOBamuid u HUOKP [DTI, 2004]. [ToMmuMo 3THX 00mux
¢dakTopoB ycmexa, MOTPeOHOCTP B WHCTPYMEHTAX MOXET BapbHPOBATHCS B 3aBUCUMOCTH OT
pasnuyuHbIX (OpM KilacTepa, 3TaloB JKU3HEHHOTO IIUKJIa KJacTepa U T. . BIOKEThl U BpeMEHHbIe
paMKu IporpamMm CHIJIbHO Pa3iMyaroTCs B 3aBUCUMOCTH OT TOI'0, KAKHUE U3 ATUX TUIIOB HHCTPYMEHTOB
HCIIONb3YHOTCA.

Heo0xonrMo moCTOSHHO NMPOBOJIUTH AHAIMU3 T'OCYJAPCTBEHHBIX CTPATETWi NIl CO3AAaHUS
0oJ1ee GIaronpUsATHOM Cpelibl sl KIacTePOB.

BaxHpIM MOMEHTOM SIBJISI€TCSI IPOLIECC MPUBIICYEHUS] YYACTHUKOB IporpaMm. Tak mporpaMmel,
B KOTOpPBIX MCIIOJB3YIOTCS HMHCTPYMEHTBl JJIsl TPHUBICUEHHS YYAaCTHUKOB, SBISAIOTCS Oosee
s dexruBapiMEI. CO3aHKE CETEH U MAPTHEPCKUX OTHOIICHUIA (T. €. B3aUMOJICHCTBUE MKy hHpMamHu,
MEXIy (upMaMu U IPYTUMHU CyObEKTaMU) IPUHOCHUT OXKUAAEMbIE PE3YNIbTaThl. DT MHUILIMATHBBI TAKKE
MOT'YT OBITh COCPEIOTOYEHBI JIMOO Ha BHYTPEHHUX CBS35IX BHYTPU KJIACTEpa, TMOO Ha BHEIIHUX CBA3SIX
MEX]Ty KJIaCTepPOM U IpYruMu cyobektamu min perroHamu [Cortright, 2006]. Llens 3THX HHCTPYMEHTOB
COCTOUT HE TOJIBKO B TOM, YTOOBI MMPHUBJIEYb YYACTHUKOB BMECTE, HO JUISl TOTO, YTOOBI OPraHU30BaTh UX
BOKPYT' KJIFOUEBBIX BOMPOCOB IO OTpacisM WJIM OOIIEH TeMbl, OXBAThIBAIOIIEH HECKOJBKO OTpaciei
[Competitive Regional Clusters — OECD, 2008].

Heo6xoauMo paccMOTpeTh CYIIECTBYIOIIME HA CETOMHSAIIHUN JeHb (OPMBI KIACTEPHBIX
nHuIMaTuB. Tak opraHu3annu, KOTOpBIE YNPaBIAIOT KJIACTEPHBIMM WHMIIMATUBAMHU, IPUHAMAIOT
pasnuusbie (GopMbl. K OCHOBHBIM OTHOCSTCS: HEKOMMEPYECKHE aCCOIMAlM; YHUBEPCUTET WU
aHAJIOTUYHbIE HAa3HAUYEHHBIE areHThl; TOCYJapCTBEHHbIE yupexaeHUs. OHU OOBIYHO NMPUHUMAIOT
¢dbopMy HEKOMMEpUECKOM accoluaiM, KOrja Ieflb COCTOUT B TOM, YTOOBI MMETh OTIEJIbHBIN
IIPaBOBOM CTaTyC.

Eme oaHuMM BaXXHBIM D3JIEMEHTOM SIBJISETCS YpPOBEHb BOBJIEUYEHHOCTH. KosinuecTBo
YYaCTHUKOB, YYaCTBYIOIMX B MHUIMATHBE, SIBJISETCS MOKA3aTEIEM UX YPOBHS OTBETCTBEHHOCTH U
BOBJICYEHHOCTH. [ pymNIIbI TOJKHBI OBITh HHKIIO3UBHBIMHU, OJHAKO [0 MEPE UX PaCIIUPEHUs NpsSMoe
ydyacTue CyObEKTOB MOXKET OBbITh COKpalleHo. B HeKoTOopbhIX mIporpaMmMax yCTaHaBIIMBAETCS
MHHHMAaJIbHOE YMCJIO YYaCTHUKOB UIst morydenus (unancuposanus [Competitive Regional Clusters —
OECD, 2008].

Bbonbiroe 3HaueHne npruodpeTaroT COBMECTHBIE HCCIIEI0BAaHUS U pa3pabOTKU.

Hecmotpss Ha BBICOKYIO 3((PEeKTUBHOCTh (DYHKIMOHMPOBAHUS HHHOBALMOHHBIX CHCTEM
HEO0XOUMO MPHUMEHATh MHCTPYMEHTHI, MO3BOJISIONIME YCTPAaHUTh HMEoIuecs ciadble MecTa.
MHorue HHCTPYMEHTHl TOOIIPEHUS WHHOBAIMI MpelHa3HayeHbl MJs TPEOJIOJIEHUSI UETKO
BBISIBJICHHBIX HEJOCTAaTKOB B HAI[MOHAJbHBIX HWHHOBAIIMOHHBIX CHCTEMax M HMX 3(PPEKTUBHOCTH.
Hanpumep, 8 HUOKP ®paniuuu CIumkoM CHIBHO JTOMMHHUPYET IOCYIAapCTBEHHBIH CEKTOp, YTO
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MPUBOJUT K OTCYTCTBUIO OpPUEHTAIMU Ha PbIHOK. OXHUaaercs, 4YTo UHULIMATUBLI ['epManuu B 3TOM

obmact OyAyT HampaBJICHBI

Ha YCTPAaHEHHE

OLIYIIIAEMOT0  OTCYTCTBHUS  3(PPEKTUBHOTO

COTPYJHMYECTBA MEXJY MPOMBIIUICHHOCTbI0 U HMCCJIECIOBAHUSIMHU (YHUBEPCUTETCKUN CEKTOP) U
HEJIOCTATOYHO CKOOPAMHUPOBAHHOM E€ATEIBHOCTH O MOACPIKKE UCCIEIOBAHUM.

Iloanep:xkka coBMeCTHBIX Pa3padoTka KOJJIEKTHBHBIX
IIpuBieYeHue y4acCTHUKOB -
HCCJIeJOBAaHUI U pa3pabdoToK yeayr

eOnpeaeneHue Knacrepos
(MpoBeaeHue
KapTorpaduueckmx
nccaenoBaHuiA Kaactepos
(KonnyecTBEHHBIX U
KayecTBeHHbIX). MomoLlb
NocpeaHNKoB 1 APpYrnx
6pOKepoB A4/1A BbiABIEHUSA
bupm, NoTeHUMANbHbIX
napTHepoB.)

e[loaAaep:KKa ceTel, KNacTepos
(MpoBeaeHve meponpuaTUin
Mo MOBbILIEHUIO
0CBEAOM/IEHHOCTH
(KoHbepeHuuK, KnactepHoe
obpasoBaHue). MpumeHeHne
$UHAHCOBbIX CTUMYIOB A5
CeTeBbIX OpraHusauui, bupm.
dUHaHCUMpPOBaHME CETEBbIX
MeponpuATUIA)

eYcuneHue CBA3N MeXAy
nccnepfoBaHUAMU U
notpebHocTAMM cybbEKTa
Knactepa (Moaaepkka
COBMECTHbIX MPOEKTOB MeXay
brpmamu, yHuBepcUTETaMU U
Hay4yHO-MUcCNen0BaTENLCKUMU
MHCTUTYyTamu. CoBMecTHoe
pasmelleHme pasnMYHbIX
y4YaCTHUKOB a/1A obneryeHus
B3aMmogaelncTeua (Hanpumep,
Hay4Hble NapKu, MHKyb6aTopbl).
NHdopmaLMoHHO-
nponaraHAnCTCKue
Nporpammbl YHUBEPCUTETOB.
TexHuyeckne obcepBaTopum.

eKommepuunanusauyusa
uccnepoBaHuii (ObecneyeHne
COOTBETCTBYHOLLUX 3aKOHOB 06
WHTENNEKTyaNIbHOWM
cobcTBeHHOCTU. MpeogoneHne
6apbepos g
CTUMY/IMPOBAHUA
rocy4apCcTBEHHOrO CEKTOpa B
KOMMepLManmsaumun. Yeayrm
no noagep:kKe nepegayu
TEXHOJI0TUI)

e[locTtyn K GUHAHCUPOBAHUIO
(KoHcynbTauMoHHbIE ycayrn no
HeopAMHapHbIM GUHAHCOBLIM
onepauuam. Mporpammel
rocyAapCTBEHHbIX FaPaHTUM 1
BEHYYPHbIN KanuTtan.
PamouHble ycnosus
NoALepKKN YacTHOro
BEHYYPHOro Kanutana)

e[loBbileHMe NOTEHUMANA,
macwraboB 1 KBannpuKkaumm
NOCTaBLYUKOB, [MaBHbIM
o6paszom MCI (Moasep:kka
pa3BUTMA MaNoro U CpegHero
6usHeca. MocpesHuyeckue
YCAYTU U NAATGOPMbI MeKayY
MOCTaBLLMKAMM U
nokynatensmu. C6op obuiemn
MHPopMaLMmM O pbiHKeE,
KOOPAMHALMA 3aKYMOK.
YcTaHOB/IEHNE TEXHUYECKUX
CTaHAapTOB).

ePacluMpeHmne BHELIHUX CBA3EMn
(MapKeTUHr Knactepos 1
perMoHos. lNomoLub
WHOCTPAHHbIM MHBECTOPaM B
Knactepe. PblHOYHas
nHpopmauma ana
MEXKAYHAPOAHbIX Lenen.
MNMownck napTHepos. MNogaepkKa
CBA3M B LLENOYKE NOCTABOK,
3KCNOPTHbIE CETH).

eKBanuodpuumposaHHan
pabouas cuna B
CTpaTernyeckux oTpacnax
(C6op 1 pacnpocTpaHeHue
nHbOPMaLMK O PbiHKE Tpyaa.
CneuunanvanpoBaHHas
npodeccuoHanbHas u
YHUBEPCUTETCKAsA NOATOTOBKA.
MoaneprkKa NapTHEPCKMUX
OTHOLUEHWI MeXKay rpynnamu
drpm 1 yuebHbIMK
3aBeAeHUNAMM.
Obpa3oBaTtesibHble
BO3MOKHOCTH)

Puc. 1. IHCTpyMEHTHI peruoHaIbHON CHIENUANN3ALUU U PAa3BUTHS KIACTEPOB
Fig. 1. Tools for regional specialization and cluster development

HCI[aBHI/Ie PErnoOHaJIbHBIC MHHOBAIMOHHBIC HHUILIUATUBLI B HTtanuu SBISIOTCS 4acThIO 0oJiee

o0miell peakMd Ha 03a00YEHHOCTh MOJMTHUKOB TE€M, YTO MNPOMCXOJUT OTCTAaBaHHE OT JIPYTUX
Pa3BUTHIX EBPOIEHCKUX CTPaH B OTHOIIEHUH HEKOTOPBIX KIIIOUEBbIX MOKa3aTesel 3 peKTUBHOCTH B
obmnactu HUOKP u nnnoBaumii. Harmpumep, pacxoast Ha HUOKP B 6u3Hece, ypoBeHb BBICHIETO U
HenpeprIBHOTO 00pa3zoBanus, EC 1 MexxayHapo Hble TaTEHTOBAHUE U JIPYTHe MOKa3aTelld HUXKE, YeM
B cpeaneM no EC. B IlIBennu 03a004€HHOCTh Tak Ha3bIBa€MbIM IIBEICKHUM I1apalOKCOM BBICOKHX
pacxonoB Ha HHUOKP mnpu HHM3KOM ypoBHE KOMMEpLHAIN3aLUU SBISETCS KIIOUYEBbIM (DaKTOpOM
PErMOHAIBHON MHHOBAIlMOHHOW U KJIACTEPHOW ITOJIUTHKU. B KaXkIOM cilydae akLEHT JAeJajcs Ha
CO3/IaHUU CUHEPTeTHYeCKOro 3 dekra.

BaxHBIM 3JIeMEHTOM SIBJISIETCS CO3/1aHUe ceTel U TaTdopM. YUUTHIBAs MEPBOCTENIEHHOCTh
IIPUBJICYECHUS 3aMHTEPECOBAHHBIX CTOPOH B KOHTEKCTE COBMECTHBIX MCCIIEA0BATEIBCKUX TPOEKTOB,
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OOJIBIIMHCTBO MpOrpamMM MpPEeIyCMaTpUBAIOT COOTBETCTBYIOIIME HHCTpYMEHThl. Hampumep, B
uiBeAckoi nporpamme Vinnvéxt rmo kpaitueit mepe 50 % npuemieMbIX pacXxo0B T0JKHbI ObUTH ObITH
MOTpayeHbl HA KCCIENOBAHUSA M Pa3pabOTKU, HO JApPyrue MpHUEMIIEMbIE pPAaCXOAbl BKIIOYAIN
yIpaBlieHUE MPOIEccCaMM, co3laHiue OpeHaa, OpraHu3aluio U CTpaTeruieckyro padboty. B pamkax
HanmonaneHOM KitactepHOM mnporpaMMbl (DUHIIHIAMM, KOTOpas B OCHOBHOM 3aKJIKOYalach B
COBMECTHBIX HCCIEIOBaHUAX U pa3padorkax, 25 % cpeAcTB ObUIO MOTPAayeHO Ha YIpaBlIEHUE
knactepamu. Bo @panuuu U1t mpoBeieHUs! KOHKypca TpeOyroTcsi HOBbIe (JopMalibHBIE CTPYKTYPHI B
KauecTBE KIIFOUEBOI'O 3J€MEHTa MporpaMmbl. TeM He MEHee MHOI'ME KIIACTEpPHBIE MPOTrpaMMBbl HE
BCET/Ia CBSI3aHbI C CYHIECTBYIOIIMMU HCCIIEI0BATEIbCKIMHU TUIAT(HOPMaAMHU.

B HekoTOpbIX ciaydasx 3TH IIaTGOpMbl U CETH MPOIBUTAIOTCS Yepe3 MCCIIe0BATEIbCKUE
IIapK{, [POMBIIUIEHHbIE KOMIUIEKCBI W JApyrM€ TpPaHCHOPTHBIE cpelacTBa. JlOCTUTHYTBI
HEOJIHO3HAYHbIE PE3YJIbTAThl B OTHOIICHUU YP(PEKTUBHOCTH U JIEHCTBEHHOCTH TaKUX HHCTPYMEHTOB
JUIS COICHUCTBUSL PACIIMPECHUI0 MHHOBAIM B KOHTEKCTE COBMECTHBIX HccienoBanuii [Garofoli,
1984]. Wuorma kpymHOMAacmTaOHBIA TPOEKT ACHCTBUTEIBHO JOCTUTAET YycIexa, Harpumep,
Uccnenosarensckuili  TpeyronbHUk CeBepHoit Kaponunsl B CoenuuenHbix Illtatax. Xotd
HEO0OXOJIMMO OTMETHTh, YTO CTPOUTENHCTBO C HYJS — JIUTENBHBIA M JTOPOTOCTOAIIUN MpOIECC.
Hayuno-npombinieHHslid napk CuHbwKy B KuTaiickom Taiibse Hauvancs B 1980 roay c
MPaBUTENLCTBEHHOTO MaHgara u Oonee yem 20 ner cmyctss — 3To kiactep u3 moutu 100 000
COTPYIHUKOB, IBYX YHUBEPCUTETOB U 335 dupm u riccnenoBarenbckux 1neHTpos [Lundmark, Power,
2003]. Bo ®pannun Codus-AHTUIIONUC HAYaJIach 110 MHUIMATUBE MPABUTEIBCTBA B PETHOHE 0€3
IPOMBIIIICHHBIX ~WJIM YHUBEPCUTETCKUX Tpaauuuid. YacTto 53TH KOMIUIEKCHl  SIBJSIOTCS
WHCTPYMEHTaMH, CHOHCUPYEMBIMHM Ha PErMOHAJbHOM WM MECTHOM YpPOBHSX, U IO3TOMY
HEO0OXOIMMO YETKO YBS3aTh UX C OTACIHHOU KIACTEPHOU IMPOTrPaMMON.

Jlanee HEOOXOIUMO PACCMOTPETH BOMPOCHI KOMMepIHanu3auu. [IporpaMmbl BKITIOYAIOT PSJT
MHCTPYMEHTOB, TOMUMO ()MHAHCUPOBAHHMS COBMECTHBIX HAyYHO-HUCCIEIOBATENLCKUX TPOCKTOB C
dbupmamu 17151 TOAJEPKKH KoMMmepuuanu3aiuu. B Slnonun, Hanpumep, nporpamma Knactepa 3nanuit
BKJIIOYAJIa B CBOIO JEATEIBHOCTh IATEHTHBIX HOPUCTOB. MccienoBarensckuil anpsHe ['pysum, cpenu
MIPOYEro, MPEAOCTABISAET KOHCYJIBTAMOHHBIE YCIYI'M HCCIENOBATENISAM. PamMOYHbBIE YCIIOBHS Takke
MOTYT OBbITH CYIIECTBEHHBIM IMpernsaTcTBueM aiasi komMepuuanuzaiuu HUMOKP, Ho 3T Bompockl
peIIaoTCs 3a MpeieNiaMy KIIacTepHbIX mporpamm [Drabenstott M., 2005].

Bbonbiioe 3HaueHne npruodpeTaeT coieiCTBUE Pa3BUTHIO MTPEANIPUHUMATEIBCTBA U CO3/IaHUIO
¢bupM. Ha mHCTpYMEHTHI IPEeAIPUHIMATENbCTBA AKLIEHT AEJIAeTCs TOJIBKO B HEKOTOPBIX Mporpammax
C YEeTKOM WHHOBAallMOHHON OpHEHTalued, HeCMOTps Ha MpeuMyllecTBa Majiblx QUPM B
MHHOBAIIMOHHBIX CUCTEMAaX, YYMTBHIBas HX IOTEHLHAT «CO3UIATEIBHOrO paspylleHus». Tax
¢buHCKHN U HOpBEXKCKUI LIeHTpbI AKCepTH3bl aKTUBHO CBSI3aHBI C IPOrpaMMaMH Hay4YHBIX MTapKOB
U HHKYOATOPOB B CBOUX cTpaHax. DakTuyecku, pUHCKas MporpaMmma iaxke BKIYAET B CBOIO OIICHKY
ycnexa KOJIMYECTBO CO3JAaHHBIX HOBBIX KomnaHui. HccinenoBarensckuii anesHc ['py3un
MOAJEPKUBAET MPOEKTHl C YHUBEPCUTETCKMMM IApTHEPaAMH, B TOM YHCIE KOMMEPLHUAIU3ALUIO
UCCIIEIOBAaHUM MyTeM CO3/1aHUsl HOBBIX JIOYEPHUX (PUPM, MPEAOCTABISIONIMX KOHCYJIbTAllMOHHbBIE
yCIyTM M KOHCYNbTAlMM IO BoIpocaM ymnpasieHusa. B Snonun IIporpamma HMpOMBIIITIEHHOTO
KJIacTepa MMEeT CHUJIbHYIO HampaBieHHOcTh Ha co3gaHue MCII u HampaBiieHa Ha CO3/aHue
BO3MOXKHOCTEH A1 00yueHust npeanpunuMareneid. Kopeiickue naHHoBannonHsle ['opoga-kiactepsl
4acTO BKJIIOYAIOT KOMIIOHEHT MHKyOaropa. WHCTpyMeHTBl JUisi (UHAHCHPOBAaHUS —ITHX
HCCIIEIOBATENbCKUX JIOUEPHUX KOMIIaHWM, Takue KakK TOCYJapCTBEHHbIE (DOHIbI BEHUYPHOIO
KamuTana, MCIOJb30BAIUCH JIMIIb B HECKOJBKHX M3 PacCMOTpeHHBIX mporpamMm [CapadanoBa,
[TaBnoBa, Anacracona, 2018].

AHanm3upys OIBIT Pa3HbIX CTPaH, MO>KHO BBIIBUTH CBSI3b PA3JIMUHBIX IIPOIPaMM, HHCTPYMEHTOB
n KiactepoB. llosBisAOTCS Tak Ha3zplBaeMblE B3aMMOAONONIHAEMbIE NTporpaMMel. [lockonpky HU ogHA
MOJIMTUKA WM NPOrpaMMa HE MOJXKET OXBAThIBaTh BCE MHCTPYMEHTHI, OJHUM W3 PEIICHUN SBIISETCA
obecrieueHre Toro, 4TtoObl paziuyHble mporpammbl 3¢dexTuBHO nononHsum apyr apyra [Cortright,
1994]. B SlnoHny mMpOMBIIIICHHBIN KJIACTep U KJIACTEPHBIE MPOTPaMMBbl JIOTIONHSIOT APYT Ipyra Ha
MPOTSHKEHUH BCEro MPOW3BOJACTBEHHOro nukia. Kiacrepbl 3HaHHMN cOCpPEOTOYEHBI HA MOAIEPIKKE
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YHUBEPCUTETCKHX KiactepoB-xabos it nepenaun HMOKP. [Iporpamma mpoMBIIIIEHHOTO Kiactepa
IIpeAHa3HaueHa Juisl MOJIEPKKH CYILECTBYIOIIMX U BHOBb co3naBaeMbix MCII nocpeacTsoM co3nanus
ceTell U KOJUIEKTUBHBIX yciyr. Tak, SInoHus cTpeMuTcest 00ecieunTh yCrexX 3ToH B3aUMOI0IOJIHSEMOCTH
4yepe3 OpraHbl HALMOHAIBHOTO M PETHOHAIBHOTO YPOBHS € y4acTHEM Ipe/ICTaBUTeNel 00eUX POrpaMm.
B IlIBeriu 3Ta B3aMMOAOMOIHIEMOCTh OblIa TAKKe pealn3oBaHa B paMKax Mporpamm Vinnvixt u
Visanu, npudem nepBblie ObUTH B O0JIbIIEH cTenenn cocpenoToueHsl Ha npoekrax HUOKP, a Bropeie —
Ha 00I1IEM pa3BUTHUU KJIACTEPOB U JICIOBBIX CBS3SX.

[TostBNAOTCS M IONOJHUTENbHBIE MHCTpyMeHTHL. lccienoBarensckuii anbsHce ['pysun
IIpeyiaraeT NakeT HHCTPYMEHTOB, KOTOPBIE TAKXKE CIIy’KaT pa3IMYHbIM 3TallaM Pa3BUTHUS — OT IIOUCKA
uccienoBarenel 10 KoMMepuuanumsauuu uned. IlepBbIM  marom  sABISETCS  NIPUBJICYEHUE
KBaJM(HUIIMPOBAHHBIX HCCIIEAOBATENICH, a BMECTE ¢ HUMHM M TAJIAHTJIMBBIX M LEJIEYCTPEMIICHHBIX
acnupanToB. [IporpamMma «Bprgaromuecss ydeHble» CIYKHUT JUIsl Iepeladd SKCIEPTHBIX 3HAHUU
rocynapctBy. GRA Takxe CrioHCHPYET J1abOpaTopuu U 000pYyAOBaHHE, KOTOPBIE PEAOCTABISIOTCS
IIPOMBIILIJICHHBIM U YHUBEPCUTETCKUM UCCIIENOBATEIAM JUIsl OAAEPKKU HccaenoBanuil. [Iporpamma
VentureLab npennaraer yciayru npeaBapuTeabHOro MHKy0aTopa, KOTOpble IOMOTYT YHUBEPCUTETaM
OTIPEJICNIUTH JTA00PATOPHBIE OTKPBITHS, KOTOPHIE 00J1aal0T KOMMEPYECKUM ITOTEHIIHAIOM U KOTOPBIE
MIOMOTYT IPENOJIAaBATEISAM MMPOUTH Pa3JIMYHbBIC ATAIBl Pa3paOOTKU TEXHOJIOTHH JI0 ATara CO3IaHus
komranuu. Harpager HWuuoBamumonnoro ¢ounga GRA  mpucykmaroTcss  TpernoaaBaressm
YHUBEPCUTETOB, KOTOPbIE COTPYAHUYAIOT C (MpPMaMH B pa3pabOTKe U BHEJPEHUH TEXHOIOTUH.

Llentppl  pa3pabOTKM  TEXHOJOIMH  (TEXHOJIOTMYECKHE  WHKYOaTOpbl)  IOMOIaroT
pa3sBUBAIOIIMMCS KOMIAHMAM MOJIYyYUTh JOCTYI K pecypcaMm HccieloBaHUH M pa3paboToK
IIPUHUMAIOIIUX YHHUBEPCHUTETOB, OJHOBPEMEHHO COBEPLICHCTBYS KOMMEPYECKHHA ITOTEHIUAI
pa3pabaTbIiBaéMbIX TEXHOJOTHA. B JONMONHEHHWe K CHEeNHaTu3MpPOBAHHOMY OOOpPYIOBAaHUIO H
MIOMEILEHUSAM, KOMIIAaHUU-UHKYOATOPbl UMEIOT JOCTYII K LEJIOMY Py YCIYT 110 3allyCKy Ou3Heca U
JOCTYIHBIM IIOMELICHUAM, IOMNOJHAIOT APYr Apyra IO KIacTepHOW cTaauu pa3Butusa. HexoTtopsie
CTpaHbl, PpETHOHBI PACCMATPUBAIOT CBOM IIPOIPaMMBbl KaK B3aUMOJONOIHAIOUINE, IPUYEM OJHA U3
HUX CIIY>)KUT B KaUECTBE IIPEJIBAPUTEILHOT0 0TOOpa UM KOHBENEpa J1J1s1 OIPEIEIICHUs KI1aCTEPOB [
apyroit mporpammel [Drabenstott, 2005]. Tak obcrout ameno, Hanpumep, B Hopseruu, Operone
(CIOA) u lBeuuu. Ilporpamma «ApeHa» sBisieTcs T'MOKOW M OTKPBITOM JUIsl MEPCIEKTHUBHBIX
VMHULMATUB U IIpEIHa3HaueHa JUIs OJACPKKU UX Pa3BUTHS.

BonpimHCTBY mporpamm TpedyeTcs OKOJIO roja Jjsl HayaJlbHOTo 3Tarma, MpeXae YeM OHH
OyayTr npoduHAaHCUPOBAaHBI HA OCHOBHOH INPOEKT, KOTOPBIH OOBIYHO JUIUTCS OKOJIO JIBYX JIET.
[Iporpamma LleHTpoB 3KcTIepTU3BI TpeIHA3HAYeHA U1 0TO0pa yxKe () yHKIIMOHUPYIOIIUX KIIaCTEPOB,
KOTOpbIE€  CTPEMSTCS  IOBBICUTh ypOBeHb coTpyaHuuyectBa B obmactu  HHUOKP wu
MHTEpHalMOHANM3UpoBaTbes.  KOHKypcHBIE  0oTOOp M A0ATrOCpovHOE  (PUHAHCHPOBAHHE
(lecsITUNIETHHE IMKJIBI) SBJISIOTCS YCIOBUSMH JUUISL IPOrPaMMBbl, Ha KOTOPYIO MOTYT HPETeH]10BaTh
ayumne cetu. KiactepHas cerp mrara OperoH CTpeMHUTCS IOAJAEPKHUBATH BCE KIACTEPHI,
3auHTepecoBaHHble B pa3BuTuu. OregonInC, oTaenpHas opranusanus, pa3padoTaeT nporpaMmsl s
oOciyxuBaiiTe Tex, KTo OblI npu3HaH ycnemHbsM. B [lIBennu nporpamMma Visanu Obuia HanesneHa
Ha MHOTHE UHUIIMATUBBI, KOTOPbIE HE NOJYUMIH (PUHAHCHPOBAHHUS.

VYuureiBasg, 4YTO TNOTEHUUAIBHBIM HEJAOCTATKOM KOHBEHEPHOIO IOAXOAA SBISIETCA
HCKJIFOYEHHNE HOBBIX MEPCIEKTUBHBIX KJIACTEPOB, CIEAYET PACCMOTPETh BO3MOKHOCTb COXPAaHEHUs
IpOrpaMMbl, OTKPBITOM Ul KaHAMJATOB, KOTOpble He ObUIM B mpolecce paszpabotku. B xoxe
MIOCJIEI0BATENbHBIX ATANOB (PMHAHCUPOBAHUS OJHOW U TOH e MPOrpaMMbl LIEJIM MOTYT JIOIOJHATh
apyr npyra. Hampumep, Vinnvéxt ocHOBan B NHEpBBIX JBYX 3Tamax HauOojiee MEpCreKTHUBHBIC
KJIaCTepbl, MPOEKThL. TpeTuil 3Tam cocpeoTOYeH Ha OOoJbIIeM KOJMYECTBE SMOpPHOHAIBHBIX
kiactepoB. Kak simoHckue, Tak U KOpeHCKue MporpaMMbl pacCMaTPUBAIOT CBOU IPOTpaMMBI B 6oiiee
JOJITOCPOYHOM NEPCHEKTHBE C OTAENbHbIMU JdTanamu. Hanpumep, Hamumonanenslii 1u1aH
cOaTaHCUPOBAHHOTO pPa3BUTHS paccMaTpUBaeT HWHHOBAI[MOHHBIE MpPOrpaMMbl B TpHU ITama
IIPOJIOJKUTEIIBHOCTBIO IIATh JIET:

1) co3naHne MHHOBALIMOHHBIX CUCTEM;

2) mepexo/l B MHHOBAIIMOHHBIN KJIaCTep MUPOBOTO Kiacca;

3) yKperuieHue pernoHalbHON MHHOBALMOHHON CHUCTEMBI.
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OreHKa MPOMBITIIEHHBIX KJIACTEPOB SIMOHUH TaKKe TMPeUI0KIIIA TPH MATUICTHUX dTama JUIs
MPOrpPaMMBbI:

1) HavaNBHBIN TEPUO;

2) mepuoJ pocTa;

3) nepuox camoobecneuenus [Competitive Regional Clusters — OECD, 2008].

OTHU pa3nUyHbIe ATAIbI IPENoIaraloT HeoOX0IMMOCTb B JOTIOJTHUTEIbHBIX HHCTPYMEHTAX C
TEYEHHEM BPEMEHU.

BaxHbIM MOMEHTOM SIBIISIETCSI OOMEH HH(POPMAITUCH.

[Tomumo oOmena 0a3zoBoii uHGOpManMel, KIAaCTepHbIE CBSI3M MOTYT OBITh Kak
MEXCEKTOPAIbHBIMH CBSA3SMU JIJIsI Pa3BUTHUA KJIACTEpPa, TAK U CBA3SIMU MEXK]y KJIaCTepaMu B OJTHUX
U TeX Xe o0macTax. MeXCeKTOpallbHbIe CBSI3U CIYXaT Pa3BUTHIO HOBBIX TEMATHYECKUX OJIOKOB
[Competitive Regional Clusters — OECD, 2008].

Takue mpumepbl KIACTEPHBIX CBSI3€H MO3BOJSIOT CYIUTh O BBICOKOM YPOBHE DPa3BUTHUS
KJIaCTepU3allui TEPPUTOPUI B 3allaJHBIX CTPAaHAX U MOTYT CIYXUTh IPUMEPOM i popMHUpOBaHUS
KJIaCTEpHBIX cBsizell B PD.

3akjaueHue

B crartbe ObUTH paccMOTPEHBI HHCTPYMEHTBI peali3allii KIIaCTePHOM TOJIMTHUKH, IPUMEHSICMBbIC B
crpaHax wieHax OD2CP, mnoanepKUBarOIKe PETHOHAIBHYIO —CIEHUAIM3AUI0 W KJIACTEPU3AIUIO
TeppI/ITOpI/If/'I, HaIpaBJICHHBIC HAa MCIIOJIB30BAHHUEC TCOPETUUCCKUX NPCHUMYIICCTB, B HACTHOCTH KaTCrOpruun
MHCTPYMEHTOB, MPOJIODKUTEIBHOCTH IMPOTrpaMM M OCOOCHHOCTEH WX (PUHAHCHPOBAHUS, CO3/IaHHE
cuHepreTnieckoro 3ddexra 3a cuer B3auMOCBs3ed. Tak ke ObUIM W3y4eHbl W IPOAHATN3UPOBAHBI
OCHOBHBIC TPUMEPbI peajM3allid WHCTPYMEHTOB, IPEACTABICHHBIX W JICHCTBYIOIIMX B 3apyOS)KHBIX
crpanax B pamkax HUOKP, paccmotpens! ciocodbl oOMeHa nHbopMalueid, OnrcaHbl KIIacTEpHbIE CBA3U U
BO3MOXHBIC MCTOABI ITPUBJICUCHUA JOIIOJIHUTCIIbHBIX HHCTPYMCHTOB B MCKCCKTOPAJIbHBIX CBA3AX.

Takum o00pa3om, OBUIO BBISIBJIEHO, YTO HMHCTPYMEHTBI, HCIIOJIb3yEMblE B KJIACTEPHBIX
porpamMMax pasHbIX CTpaH, HO3BOJISIIOT Hanboee H3pPEKTUBHO pelIaTh 3a/1a4u TMPEKTUBHBIX OPTaHOB
Ha HAIIMOHAJILHOM YPOBHE IO KJIACTEPU3ALUU TEPPUTOPHUH, YUUTHIBAIOUIUX HMIUPOKHH CIIEKTP THIIOB
KJIACTEPOB WJIM OPHCHTHPOBAHHBIX HA TE KJIACTEPbl, KOTOPbIE MOTYT TOMOYb B JIOCTHIKCHUU
onpeAeNeHHbIX Ieneid. MHCTpyMeHThl KiacTepHOW MOJUTUKU MOTYT NPUMEHSTHCS B PAa3BUTHIX U
OTCTAIONIUX pETHOHAaX, IS CHCTEM MAJOr0 W CpeIHero OW3Heca WM KPYHMHBIX QUPM, IS
00CITy)KMBaHUS HOBBIX M 3pEJBIX OTPACIICH, JIJIi OPUCHTAIMY HA CYMIECTBYIOIINE OTPACIH WU IS
CO3/IaHUS HOBBIX OTpaciei.
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ITencnonnas pepopma 2018 roga B Poccun u ee Biansinue
HA pa0OTHUKOB I'Paa000pa3yoiero npeanpusTus
B POCCUIICKOI APKTHKE

Ckydbuna T.I1., BaxkytroBa E.A.

WuctutyT s3xoHOMUYeckux npodiem um. [.I1. JIy3una — o6ocobnennoe noapasneneaue ®I'BYH
DenepanbHOro ucciieaoBaTeNbekoro nenrpa «Konabckuil HayuHslid HeHTp Poccuiickoi akaieMuu HayK»,
Poccus, 184209, r. Anatutel, @epcmana 14
E-mail: skufina@gmail.com

AnHotanusi. MccnenoBaHus, TOCBSIIEHHBIE PAacCCMOTPEHHUIO BIMSHHUA IIEHCUOHHBIX HM3MEHEHMH Ha
OOIIIECTBEHHBIE MPOLECCHI, SBISIOTCS aKTyaJbHBIMH BO BCEM MHUPE B CHIIy SKOHOMHUYECKOW 3HAYUMOCTH U
COLIMANIbHOM 3a0CTPEHHOCTH OYKBaJIbHO JIFOOBIX M3MEHEHHUH B IEHCHOHHOM 3aKOoHOzaTenscTBe. Hecmotps Ha
OUYEBUIHYIO 3HAYMMOCTh 1751 Poccny, MpakTHYeCKH OTCYTCTBYIOT OLICHKH BIIMSTHUS TIEHCHOHHBIX H3MEHEHUHI
Ha COLMAaNTbHO-3KOHOMHUYECKHe Tmpouecchl B ApkTHke. Cepus aBTOPCKUX HCCIEIOBAHUNA YaCTUYHO
BOCIIOJIHSIET 3TOT MpoOes, MOATBEPXKIast, YTO OCOObIe apKTHYECKHE YCIOBHUS WHULMUPYIOT IMOBBILICHHbIE
PUCKH YCTOHYHMBOMY Pa3BHUTHIO NPH pealU3alliil MEHCHOHHOW pedopMbl. B 3TOl cTaThe MBI MPUBOIUM
PE3YIbTAaThl HMCCICAOBAHUA PCAKIMHM Ha I[ICHCUOHHBIC HW3MCHCHUA OTILCJII)HOI\/'I HGJIGBOI\/'I ayauTopuu —
MEepCoHAJIa TPagoo0pa3yIoIero NPEANPHUATHS, pPACIOJOKEHHOIO B POCCUMCKOW ApkThke. Meron
HCCIIEIOBAHNASA — IMHCBMEHHBINA OIPOC, BBIMOJHEHHBIM C y4eTOM KBOT IO IONY, BO3pPacTy, 3aHUMacMOU
JOJKHOCTH, YCIIOBUSM TPYAa Ha rPafgoo0pasyromeM IPEANPHUITHH. Y CTAHOBJIEHO, YTO BIMSHUE NEHCUOHHBIX
W3MEHEHWH Ha MWUTpAIlMOHHBIE HACTPOEHHsS pabOTHUKOB pyno00pa3yloliero MpeAnpHITHS MeHee
3HAYNUTENIFHO B CPAaBHEHHWH C OOLIEperHoHaNbHON cuTyanueid. HeraTnBHbIe BbICKa3bIBaHUS PaOOTHHKOB
Ipazoo0pa3yoLero NpeAnpPUATHS OTHOCUTEIBHO IEHCHOHHON peOopMBI U €€ MOCIEACTBUN HE IOATBEP AN
OKHJIAEMOTO JIOSUIBHOTO OTHOIIEHHS K TeHCHOHHOW pedopme. [lomyueHHbIE pe3yabTaThl pPa3BUBAIOT
MpeJCTaBICHUS O PETHOHANBHBIX AP PEKTax peanu3aluy NIeHCHoHHOH pedopmbl 2018 roaa.

Kirwuesble ciaoBa: Poccus, Apkrtrka, neHCHOHHAs pedopma, perroHainbHbie (G GEKThI, Irpagoo0pasyroiiee
MpennpusTie, pabOTHUKH.

BaarogapHocTn: pabora BKIIIOYaeT MaTepUalibl, MOJYyYCHHbIE B PaMKaxX BBIMOJHEHUS TOCYAAPCTBEHHOI'O
3aganuss ®I'BYH ®OUI] KHI PAH Ne AAAA-A18-118051590118-0.

Jas uutupoBanusi: Ckypruna T.I1., baxyrosa E.A. 2021. Ilencuonnas pepopma 2018 roga B
Poccun u ee BausiHME Ha paOOTHUKOB I'paJlo00pa3yroIIero MPeAnpusTHs B POCCUNCKON ApPKTHKe.
Oxonomuka. Mupopmarrka, 48 (3): 434-445. DOI 10.52575/2687-0932-2021-48-3-434-445.

Pension reform 2018 in Russia and its impact on workers
at a city-forming enterprise in the Russian Arctic

Tatiana P. Skufina, Ekaterina A. Bazhutova
Luzin Institute for Economic Studies — Subdivision of the Federal Research Centre «Kola Science Centre
of the Russian Academy of Sciences» (IES KSC RAS),
14 Fersmana st., Apatity, 184209, Russia
E-mail: skufina@gmail.com

Abstract. Studies examining the impact of pension changes on social processes are relevant worldwide due to
the economic significance and social sensitivity of literally any change in pension legislation. Despite their
obvious importance for Russia, there are virtually no assessments of the impact of pension changes on socio-
economic processes in the Arctic. The author's series of studies partially fills this gap, confirming that the
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special Arctic conditions initiate greater risks to sustainable development in the implementation of pension
reform. In this article, we present the results of a study of reactions to pension changes by a separate target
audience — the staff of a city-forming enterprise located in the Russian Arctic. The research method was a
written survey based on quotas by gender, age, position and working conditions at the city-forming enterprise.
It was found that the impact of pension changes on the migration moods of workers at the town-forming
enterprise was less significant compared to the situation in the region. Negative opinions of employees at the
backbone enterprises about pension reform and its consequences did not confirm the expected loyal attitude to
pension reform. The obtained results develop ideas about the regional effects of the implementation of the
pension reform in 2018.

Keywords: Russia, Arctic, pension reform, regional effects, city-forming enterprise, employees.
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BBenenune

Orenka mociieICTBUI NeHCHOHHOU pedopMmbl 2018 roma s 0OIMIECTBEHHBIX MPOIIECCOB B
Poccuiickoit @enepanuu SBISETCS aKTUBHO pa3pabaThiBaeMOW TEMAaTUKOW B CHUJIy HE TOJBKO
CYLIECTBEHHOCTH U3MEHEHUH, HO ¥ COLIMAJIbHOM 3a0CTPEHHOCTH BOIIPOCOB, KACAIOLIUXCSI OYKBAJIILHO
TMOOBIX MU3MEHEHWI B MEHCHOHHOM 3aKOHOJATENbCTBE, OT KOTOPBIX 3aBUCHUT KH3HEAEATEIHLHOCTD
MPAKTUYECKH K00 YeloBeKa. AKTUBHOCTh U OCHOBHBIE aCIEKThl pa3pabOTKH ATOW TEMAaTUKU B
Poccun cooTBETCTBYIOT MUPOBBIM UCCIIEIOBAHHSIM, KOTOPBIE TAK)KE OMPEAETSIOTCS IKOHOMUYECKOM
U COIMAJIHHON 3HAYMMOCTBIO BOIIPOCOB, KACAIOIIMXCS MEHCHOHHON CHUCTEMBI, Ha ()OHE Pa3BUTHUS
OCHOBHOM fieMorpaduueckoit mpodaeMbl pa3BUTHIX U PA3BUBAIOIIUXCS CTPaH — MPOOIEMBbI CTapEeHUs
nacenenus [Chistova, 2016; Harper, 2014; Holzmann, 2013].

Oco0eHHO SIPKO coluanbHas OCTPOTAa BOCHPUATHS HACEICHHEM IEHCHOHHBIX HW3MEHEHUU
nposisuiack B Poccuiickoit @enepanii B CUIIy JIBYX OCHOBHBIX rpynn ¢akrtoB. IlepBas rpymma
B3aMMOCBSI3aHHBIX  (DAKTOPOB — HEOKUJAHHOCTh BBEJCHHUS H3MEHEHHH B IEHCHOHHOE
3aKoHoAaTenscTBO Poccuiickoit denepanun, ciieJoBaTeabHO, ciaadas npopaboTka BONpoca HayYHbIM
COOOIIECTBOM, HETOATOTOBIEHHOCTh HACENIEHHs, HEUETKOCTh YBSA3KH YBEJIWYEHHUs YHCIEHHOCTH
TPYIOCIIOCOOHOTO HACEJIEHUsI C TPOrpaMMaMu Pa3BUTHsI SKOHOMUKH U T. 1. [bapanos, Ckydruna,
2018; Ckydsuna, bapanos, 2019; Toponymmuna, 2020; Chistova, 2016]". Bropas rpynna ¢axkropos
o0ycIoBJIeHa TeM, YTO IEHCHOHHAs peopma 0003HaUMIIA YBEIUYEHUE BO3pacTa BbIX0/1a HA IIEHCHIO,
Torja kak B Poccuu Bo3pacT BbIxoa Ha meHcuto He MeHsics ¢ 1932 roaa (coctassis ¢ 1932 roga mo
xoHer 2018 roga B HOpMaTbHOM IIEHCHOHHOM Bo3pacTe! 65 meT st My»KuuH U 55 JIeT /15 KEeHIIUH).
VIMEHHO W3MEHEHHE IIEHCMOHHOIO BO3pacTa — 3TO OCHOBHAs COCTaBJIAIOLIAs IEHCHOHHBIX
m3menenuit 2018 roma, npudem, Hanboee 0oe3HEHHAS 711 OOIIECTBEHHOT'O BOCIIPUSTHS.

MHoOrouncieHHsle, B TOM 4YHUCIIE U aBTOPCKUE MCCIEN0BaHUsA, ITOKA3bIBAIU, YTO MOAHSITHE
MIEHCMOHHOT0 BO3pacTa ObIJI0 HEOOXOIMMO B CHIIy BBICOKHX TEMIIOB Ilepexo/ia HacesneHus Poccun B
CTaTyC HacelleHUs1 HeTpyaocrnocoOHoro Bo3pacta [Kympun, ['ypBuu, 2012; Baranov, Skuf’ina,
Gushchina, 2020]. Tak, paccMOTpeHHE IWHAMHKH YHCICHHOCTH TPYAOCIIOCOOHOTO HACEICHUS
Poccuiickoit ®denepanuy MO3BOJMIO YCTaHOBUTH, YTO MAaKCUMyM UHCJIIEHHOCTH HACEIEHHUS B
TpynocnocoOHOM Bo3pacte OblT MoCTUTHYT B 2006 romy (90 MuIH d9eln.), CMEHHBIINCH CITaJIOM,
Hen30exkHbIM ¢ mo3unmii  nemorpaguu. CormacHo pacueram  DenepanbHON  CiIyKOBI
roCy/1apCTBEHHON CTATUCTUKHU, IIPU COXPaHEHUU MPEXHETO (10peOpMEHHOI0) BO3pacTa BbIX0/1a Ha
neHcuio k 2036 romy 4YHCIEHHOCTH TpyaocrnocoOHOro HaceneHusi Poccuiickoit deneparuun

! CnoxuBIumiics TEpMUH «HOPMAJIBHBIN MEHCHOHHBIN Bo3pacT» (aHril. normal retirement age) 0603HAYaET BO3PACT, B
KOTOPOM TPaXXJITaHUH MOXET IOJYYHUTH MOJIHYIO MEHCHIO.
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CYIIECTBEHHO COKPAaTHUTCS M COCTAaBUT: B HU3KOM BapHaHTE MpPOTHO3a 75 MIH 4Yel., B CPEJAHEM
BapuaHTe NporHo3a — 79 MuH Yen., B BBICOKOM BapuaHTe — 83 MiH 4en. [Baranov, Skuf’ina,
Gushchina, 2020, C. 165-166].

OuyeBHIHO, YTO YBEJIMYEHHE BO3pacTa BbIXOJAa HA IEHCUI0O MEXAHWYECKU YBEIMYUBACT
YHUCICHHOCTh TPYAOCIIOCOOHOTO HAaceleHWs B cTpaHe. Hamr TpexBapuaHTHBIA IMPOTHO3,
BBINIOJTHEHHBIH coBMecTHO ¢ 1.¢.-M.H. bapanoBeim C.B. i1 nNEHCHOHHOTO BO3pacTa,
YCTQHOBJICHHOTO COTJIAaCHO HOBOM CXEMe BBIXOJa Ha MEHCHUIO, YKA3bIBAET Ha CICAYIOIIUI BaXKHBIN
MaKpO3IKOHOMHUYECKHM (pakT. YBenuueHue Bo3pacTa BBIXOJla HAa MEHCUI0 KaYECTBEHHO MU3MEHMUIIO
CUTYallHIO, CIIOMAaB HUCXOJALIMHA TPEHJ MMOKa3aTelsl YUCICHHOCTH TPYJOCIOCOOHOTO HAceNIeHHs B
Poccuiickoit @enepanyu Ha MPOTUBOMONOKHBIN. Tak, Halll TPeXBapUAHTHBINA MPOTHO3 MOKA3bIBAET,
yro 3HayeHue 2006 roga YMCIEHHOCTH TPYIOCTIOcOOHOro HaceneHus Poccuiickoit @enepanuu npu
BBICOKOM BapHaHTe IIporHo3a Oyaer gocturayto Kk 2029 roxy, npu cpeaneM Bapuante — K 2032 romy.
IIpu HHU3KOM BapuaHTE, HECMOTPS Ha TEHICHLMIO pocTa, K 2036 roay 3HaueHue makcumyma 2006
roja qocturuyto He Oyner [Cxydwuna, bapanos, 2019].

HccnenoBanust MOKa3bIBalOT, YTO OCOOCHHO NpoOJieMa CTApeHUs] HACETICHUs aKTyallbHa ISt
TEPPUTOPHUI POCCHUICKON ApPKTUKH, B KOTOPBIX OTTOK HACElIEHHs TPYAOCHOCOOHOTO BO3pacra u
JBFOTHBINA BO3PACT BBIXO/Ia HA TICHCHIO 00ECTICUMBAIOT O0JIEee BRICOKHE TEMITHI TOTEPH TPYAOCIIOCOOHOTO
Hacenenus. Emie Oornee ycwimBaioT 3Ty NpoOsieMy HU3KHE MEIUKO-AeMOrpaduuecKre pe3epBbI
Tepputopun poccuiickoit Apkruku [Topormymmaa, 2020]. Hamm pacdersl U POrHO3HBIE Pa3paboTKH
yOeIuTEIbHO MOKA3hIBAIOT, YTO YBEJIMUCHHUE IEHCUOHHOTO BO3pacTa MpH MPOYMX PAaBHBIX YCIOBHSX B
MIEPCIIEKTUBE CHU3HUT CKOPOCTh COKPALICHHS HACEIICHUS TPYAOCIOCOOHOTO BO3pACTa HA apKTHYECKUX
tepputopusx Poccuu [Baranov, Skuf’ina, Gushchina, 2020].

OpHako BIUSHHE W3MEHEHHWH TEHCHOHHOTO BO3pPAcTa Ha COLMAIBHYIO U YKOHOMHYECKYIO
KHU3HEESATENLHOCTD B JIF000I cTpaHe MHOTO(aKTOPHOE, YTO allPHOPH 03HAYAET MHOTOCOCTaBHOU U
HEOJIHO3HAYHBIN XapakTep 3toro Biustaus [Bielecki, 2016; Holzmann, 2017; Peng, Mai, 2013; Puur,
Leppik, Klesment, 2015]. Psx uccinenoBanmii MOKa3bIBa€T, YTO MOAHATHE IICHCHOHHOTO BO3pacTa
MIOPOJIUIIO ¥ PsiJT HEOIAaronpHusITHRIX ()aKTOB M TEHACHIIUI COMAIIBHOTO M S KOHOMUYECKOTO Pa3BUTHUS
B Poccuiickoii ®enepanuu. Hampumep, MaccoBble ONPOCH, TMPOBEACHHBIE HaMHU IO
penpe3eHratuBHOil BbIOOpKe B 2019 roay Ha teppuropun Mypmanckoil obnactu (o0nactb
OTHOCHUTCSI K PETHOHAM, PacrlojOKEHHBIM B 30He ApKTHKH), a B 2021 roay — BO BceX pernoHax
pOCCHiiCKON APKTHKH, YKa3bIBaIOT HA BO3MOKHOE YCHIIEHHE MUTPAIIMOHHOTO OTTOKA HACEJICHUS C
TuX Tepputopuil. [Ipudyem 3HaUMTENbHAS YacCTh PECHOHJICHTOB YBS3bIBaja JKEJIaHHE YeXaThb C
apKTHUYECKUX TEPPUTOPUI UMEHHO C YBEIMUEHUEM BO3pacTa BbIXoja Ha neHcuto [ Baranov, Skuf’ina,
Gushchina, 2020]. VYcunenne MHUTPALMOHHBIX HACTPOCHHH CO3[ae€T PHCK HHUBEIHPOBAHUS
ONarompUsATHOTO BIMSHUS YBEIHMYEHUS TICHCHOHHOTO BO3pacTa Ha YHCICHHOCTh HaCENCHHS
TPYIOCIIOCOOHOTO BO3pacTa Ha TeppuUTOpun ApKTHKU. Takum 00pa3oMm, HapUMEpP, COCTABIEHHBIH
HaMH Ha OCHOBE SYKOHOMHKO-MaTeMaTHIYECKUX METOJIOB TOJITOCPOUYHBIN MPOTHO3, YKa3bIBAIOUIHA Ha
YBEJIMUYEHUE YHCIEHHOCTH TPYIOCIOCOOHOTro HaceileHus B MypMaHCKOH 00sacTH, MOXET OBITh
CYIIECTBEHHO CKOPPEKTUPOBAH BEPOATHBIM YCHIICHHEM MUTpaluu. [pyroii mpumep, yKa3bIBarOIIni
Ha HEOJJTHO3HAYHOCThH OIIEHOK XapaKTepa BIMSHUS MOBBIIICHHS IEHCHOHHOTO BO3pacTa JUis 00IIecTBa —
3TO TPOSBHBIIASICS B PSANE PETHOHOB IMpOOJieMa HEIOCTaTOYHOCTH MEIHMKO-AeMOTpauuecKux
pe3epBOB JUIsl MOAHATHS MIEHCHOHHOTO Bo3pacTa [ Topomnymuna, 2020].

Takum oOpa3oM dYacTh HEOJArONMPHUSTHBIX TMPOSIBICHUM TMEHCHOHHBIX  HM3MEHEHHH
MHHUIMHUPOBAaHA PETHOHAJIBHBIMA OCOOCHHOCTSIMH. J{eHCTBUTENBHO, M JeMOrpaduiecKue, 1 MeIUKO-
neMorpagpuuecKkue, W COLHUAIbHBIC, ¥ SKOHOMHUYECKHE UM JIa)K€ WHCTUTYIHOHATIBHBIE MPOILECCHI
CYIIECTBEHHO OTIIMYAIOTCS MEXKIY pernoHamu Poccuu, mopokaas cnenn(uKy BO3IACHCTBHS, B TOM
qrcye, TICHCHOHHBIX M3MEHEHUH Ha JKU3HEAEATeNbHOCTh B pernonax [Camapuna, 2012; Samarina,
Samarin, Skufina, 2021; Stryabkova et al., 2019]. HecmoTpst Ha siBHOE yCWJIEHHWE PETHMOHAIBHBIX
aCIIEeKTOB MPU MPUHITUN YIPABIEHUYECKUX PEIICHHUH, MHOTOYHCIICHHBIE NCCIIEOBAHUS YKa3bIBAIOT HA
HE00X0UMOCTb el1ie 0oJiee NTYOOKOT0 ydeTa perHOHAIbHBIX OCOOCHHOCTEHN B MPAKTHUKE YIPaBICHUS
[YckoBa, 2016; Shabunova, Kozhevnikov, 2020]. B »3Toii cBSi3u aKTyaJdbHOCTh HACTOSIIETO
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UCCIIEOBaHUSI C HAyYHO-TIPAKTUYECKOM TOYKH 3peHuss M ero (yHaamMeHTaldbHas 3HAYMMOCTb
ONPENENAIOTCS TEM, YTO UMEHHO PETMOHATIBHBIN Cpe3 B OLIEHKAX MOCIIEICTBUI IIEHCHOHHOM pehOpMBI
2018 rona 10 cux Mop SIBJIAETCSI HAMMEHEE U3YUEHHBIM.

O0beKTHI U METOABbI UCCJICAOBAHUSA

YuuteiBas pazHooOpazue pernoHoB Poccuiickoit Denepanuu, Ciien0BaTeIbHO, 0KHIaeMOe
pazHooOpa3ue peruoHaNbHbIX 3(PQPEKTOB BIUSHUS IEHCUOHHBIX HW3MEHEHUH, OMNpeIesIuM
TePPUTOPUATHHBIA OOBEKT UCCIICIOBAHMS — APKTUIECKYIO TeppuTopuio Poccuu. D10 00yCiI0BIECHO
TpeMsi OCHOBHBIMU MpHUYMHAMU. Bo-1iepBbIX, OOLIEPU3HAHHO, YTO OCOOBIE APKTUUYECKHE YCIOBUS
KHU3HECATeIbHOCTH, TIOPOXKAAIOIINE BHICOKHE U3JEPKKHU COLIMANBHOM cepbl U BelleHus: Ou3Heca,
ONPEACISIIOT YCUIEHUE PUCKOB OT BHEIIHUX BO3JCHCTBUM, BKJIKOYAs W3MEHEHHS B MEHCUOHHOMN
cucreme [DKOHOMHKa coBpeMeHHOW Apktuku.., 2020]. Bo-BTOpbIX, 3TH 0COOBbIE YCIOBHUS
MPEIONPEENIAIOT HEeOOXO0IUMOCTh MPOBEACHUS Ccrenn(PUUecKoil apKTUYECKOW MOJUTHUKUA U Mep
rocyJAapCTBEHHOTO YIIPABIEHUS, YTO 3aKOHOMEPHO OTPaKaeTCsl U B MHCTUTYIIMOHAIBHBIX YCIOBUSIX,
OTIPEICTISIONIUX BEKTOP Pa3BUTHs POCCUICKON U 3apybexHoit Apktuku [Kudryashova, Zarubina,
Sivobrova, 2019; Leksin, Porfiryev, 2017]. B TpeTbux, nepea poccuiickoii ApKTUKOM MOCTaBICHbI
3HAYUMBIE 3a/1a4H COIMAIBHO-DKOHOMUYECKOTO Pa3BUTHA, TPEOYIOIIUE Pa3BUTHUS YEIOBEUYECKOIO
KamuTaia, BKIIOYas BBICOKOE KayeCTBO TPYAOBOIO TOTEHIIMAJIa HACEJICHUSI, 3aBHUCSIIETO, B TOM
quclie, OT BIMSHHS JIEHCTBYIONIEH MEHCUOHHOW CUCTEMbl [DKOHOMHMKA COBPEMEHHOW APKTHKH..,
2020; Larchenko, Kolesnikov, 2018].

J1st onleHKH BIUSIHUS TICHCUOHHBIX U3MEHEHUN HAa COIMAIbHO-KOHOMUYECKHUE TTPOLIECCHI U
MIPOTHO3UPOBAHHUE MOCJIECICTBUM OT peasiu3allii B aCMEKTE TEKYIIUX 3a7a4 U MPpoOJIeM M0 pa3BUTHUIO
ApPKTHUKHM HaMU ObUIO TIPOBEACHO HCCIIEIOBAaHUE OOILIECTBEHHOIO MHEHUS U OXHUJAAHUN HACEIICHUs
OTHOCHUTEIILHO TIPUHSATOW TEHCHOHHOW pedopmbl. MccnemoBanue wmacmrTabHOE, BKIIOYHIO
HECKOJIBKO 33J1a4 M 3TAIoB, BEINOTHEHHBIX B iepuo 2019-2021 romos.

B sT0i1 paboTe MBI peAcTaBisieM elie He ONyOIMKOBAaHHYIO YacTh Pe3y/IbTaToOB, KOTOPHIE
MOCBSIIIIEHBI MCCIIEIOBAHUIO PEAKIIMU HA MEHCHOHHBIC U3MEHEHUS OTJICIBHOM I1IeJIEBOW ayJAUTOPUU —
MepcoHalia rpao00pa3yroIero MPeanpUsSTHS, PACIIONIOKEHHOTO B ApKkTueckon 30He Poccuiickoit
@enepanuu (A3P®D). BpiOop naHHON KaTeropuu HaceldeHUs JUIsl OTAEIBHOIO HCCIIEAO0BaHMS
000CHOBaH TeM, uTo Ha Tepputopun A3P®D Haxomutcs okoio 7 % MoHoropoaoB Poccuu, mpu 3ToM,
KaKk TpaBWiIO, TpagooOpa3ylIIMMU MPEANPUATUIMA B HUX SIBJISIOTCS KpPYIHBIE TOPHO-
MPOMBILJIEHHBIE ~ KOMIIAHWHM,  OTJIMYAIOIIMECS  BBICOKOM  KOPIOPAaTUBHOM  COIMAIbHOU
otrBeTcTBeHHOCTHIO (KCO).

Pesynbrathl psiga 3apyOeKHBIX U OTEYECTBEHHBIX HCCIIEIOBAHUM MOATBEPXKIAIOT B IIEJIOM
COOTBETCTBHE (TI0O HEKOTOPHIM acCleKTaM — TPEBBIINICHHE) YPOBHS M Ppa3sHOOOpa3vs COLMUAIBHBIX
rapaHTUil KPYMHBIX TMPEINPUITHI B POCCUNCKON APKTHKE YPOBHIO M pa3HOOOPa3HIo COIHMATBHBIX
TapaHTUil KPYIHBIX TNPEANPUITHI 3apyOeKHBIX CTpaH, BEAyIIMX pabOThl Ha apKTHUYECKHUX
tepputopusix [Skufina et al., 2019; Suopajirvi et al., 2017]. Oanako 3Ta OCOOCHHOCTDH JIHIIID
YaCTUYHO HUBEJIHUPYET TPAAULIMOHHBIE TPOOIeMbl MOHOTOPO10B A3P®D, BKiIt0Uast AeMorpaduyeckue
[CoumnanbHo-3Kk0HOMUYecKoe pa3Butue CeBepo-Apkruueckux Tepputopuit Poccun, 2019; Korchak,
Serova, 2019].

BuymmuTensHble CONMANbHBIE TapaHTUH, MPEIOCTABISIEMbIE KPYIMHBIM OW3HECOM Ha
TEPPUTOPUU POCCUUCKON APKTHKH B paMmkax cBoux nporpamm KCO, co3naroT ycioBus coluaabHON
3aIUIIEHHOCTH TiepcoHana. Hammuue Oosiee OnarompusTHBIX YCIOBUM PabOTHI y COTPYIHUKOB
rpazoo0pa3yroiero MpeanpusaTHs M0 OTHOIICHUIO K CPEIHEPOCCUNUCKUM M «OOIIEapKTUUECKUM,
NpEeAONPENCIUIA TUNOTE3y HACTOSIIEr0 MCCIEIO0BaHUS O TOM, YTO BIHUSHHUE TEHCHOHHBIX
W3MEHEHUH Ha MUTPAIMOHHBIE HACTPOCHHsI PAOOTHUKOB TPajo00pa3yroIIero mpeanpusaTus Oyaer
MEHBIIIE B CPABHEHHH C OCTATBLHBIMH KUTEISIMU PETHOHA, @ UX OTHOIICHHE K JaHHOU pedopme OyaeT
Oozee JOSUTBHBIM. TakuM 00pa3oM, Iedb ATOTO HMCCIEIOBAaHUS — OICHKA BIUSHUS MEHCHOHHON
pedopmMbI Ha OTHOIIEHHE PAOOTHUKOB TPa000pa3yIOMIETO MPEANPUITHS K KU3HEACSITSIIBHOCTH B
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Apxruke. [TocTaHOBKa TaKOH 11eJIM UMEET HE TOJIBKO 3HAYEHUE JUI HAYKH, HO TAKXKE U CYIIECTBEHHOE
IIPAKTUYECKOE 3HAYEHHWE Il PETMOHAJIBHOIO PAa3BUTHs, a TaKXKe A ydeTa pe3yibTaToB IpU
pa3paboTke 000CHOBAHHOTO MPOrHO3a KOPHOPATUBHOTO pa3BUTHI A3PD.

O0nekT uccnenoBanus — Kuposckuii punmman akionepHuoro odmectBa «Amatut» (KO AO
«Amnarut»), pacnoyioxxeHHbli B A3PO.

Meron uccnenoBaHus — MUCbMEHHBIN onpoc (aHkeTupoBaHue). KonndyecTBO ONpOIIEHHBIX —
70 yesi. Onpoc BBIIOJIHEH € Y4€TOM KBOT IO IOJIy, BO3PACTy, 3aHUMAeMOM JTOJKHOCTH, YCIOBUSIM
TpyAa Ha rpagoo0pa3youeM peanpusTuy.

Pe3yJILTaTLI H UX oﬁcymelme

Ha pucynkax mnpuBeneHsl Hamboiee 3HAYMMBIC PE3yabTaThl MPOBEJICHHOIO OMpOca.
OOpamiaer BHHMaHuE, YTO Ha KIIOYEBOM BOMPOC OO0 OTHOIIEHWU PAOOTHHUKOB K MPOBEACHHOI
neHcuoHHo pedopme Gosnee 70 % pecnOHIEHTOB Jalld OTPULATENBHYIO OLEHKY MEHCHOHHBIM
n3meneHusM (puc. 1). [Ipu 3Tom Hanboee KaTerOPUYHBIMY B JAHHBIX OIEHKAX ObLTH PECIIOH/ICHTHI
ot 41 5o 50 net (puc 2), npuueM NpeuMyIIeCTBEHHO MY>KUUHBI, a B YaCTH BO3PACTa — PECTIOHICHTHI
ot 41 g0 50 ner. OAHO3HAYHO OTPUIIATENLHO JTaHHYIO pedOopMy OLEHIIH PAOOTHUKHU, OTHOCSIIUECS
K KaTeropu padOuYuxX W COTPYIHHUKH, TPYASIIHECS B TSDKEIBIX W OMACHBIX YCIOBHSX TPYJa.
HauGonee pamnwoHanbHO W JIOSUIBHO K TICHCHOHHBIM HM3MEHEHHSM OTHECIUCh PECIOHJICHTHI,
3aHUMAIOIINE PYKOBOISIIUE TOJKHOCTH.

3aTpyIHAIOCH OTBETUTD
OTtpuuaTenbHO

71,43%
Ckopee OTpHIIaTebHO

Kak Heo0x01MMocCTh, KOTOPOIi OBbIIIO He U30eKaTh

CKOpCC IIOJIOKUTEIJIBHO

HOJ’IO)KI/ITGJ'IBHO, IMOJHOCTBIO MOJJACPIKMUBAIO

Puc. 1. OtBeThI pecionieHTOB Ha Bonpoc «Kak BbI orieHnBaeTe yBenn4ueHrne IEHCHOHHOTO BO3pacTa
10 TeHCUOHHOH pedopme 2018 roga?»
Fig. 1. Answers of respondents to the question "How do you assess the increase in the retirement
age under the pension reform of 2018?"

OnHO3HAUYHO OTPULIATENBHO JAHHYIO pedopMy OLIEHWIM paOOTHUKH, OTHOCSIIHECH K
KaTeropuu pabouyux U COTPYAHUKH, TPYISIIMECS B TSDKETBIX M OMACHBIX YCIOBHSX Tpyda. Tak,
OTPHILIATENIFHO BOCHIPUHIN TeHCHOHHble n3MeHeHHs 100 % pabOTHMKOB, MOMAAAIOUINX O[T
pacnpoctpanenrue neHCHOHHBIX CrrckoB Ne 1 m Ne 2, nmaromux mpaBO Ha JIBTOTHOE NMEHCHOHHOE
o0ecrieueHre B CBA3M € pabOTON B TSAKENBIX M ONMACHBIX YCIOBUAX. Cpeau OCTaIbHBIX paOOTHUKOB
toneko 60 % oTHecnucy orpunarensHo, 20 % — ckopee otpumarenbHo, 12 % — kak K
HEOOXOJUMOCTH, KOTOpOoW Obl10 He wuszbexars. OTmeTuM, HE OBUIO HH OJHOTO OTBETa
«TOJIOKUTENBHO, MOJIHOCTHIO MOIEPKUBAIO.
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HOJ’IO)KI/ITCJ'ILHO, IIOJTHOCTBIO

BO3pacT crapiue 50 MO JIEPKUBAIO

B Ckopee MOJI0KUTEIIbHO

Bo3pacT oT 41 1o 50 .
p n B Kak He00X0AUMOCTh, KOTOPOM

ObUIO HE U30€eXKaTh

B Cxopee OTPHUIIATEIBHO
Bo3pact ot 31 mo 40 p TpHn

{f

B OtpunaTensHo

Bo3pact ot 20 g0 30
¥ 3aTpyAHSIOCH OTBETUTH

0% 50% 100%

Puc. 2. OTHOIIEHNE K IEHCHOHHBIM H3MeHeHHsIM 2018 rofa pecrioHIeHTOB B 3aBUCUMOCTH OT BO3pacTta
Fig. 2. Respondents' attitudes towards the 2018 pension changes by age

PaccmoTpenue crnermuukd BOCHPHSITHS TICHCUOHHBIX HM3MEHEHHW pECHOHJICHTAMHU B
3aBHCHUMOCTH OT KaTeropuii TMepcoHalla yKa3bIBaeT Ha CYIIECTBEHHBIE pa3lIMyUsi OTBETOB
PECTIOHJICHTOB MeX Ty Kareropusmu (Tadi. 3). Tak, 100 % pabounx BeICKa3aJid CBOE OTPHUIATEIHLHOEC
OTHOIIIEHHE K IIEHCHOHHBIM M3MeHeHusM 2018 roma. Heckonbko 0ojee CMATY4eHHOE OTHOIIECHHE
Habmoxanocs y UTP (53 % — orpunarensHoe oTHOLIEHUE, 29 % — cKOpee OTpuiaTeabHoe, HO MpU
sTtoM 6% — ckopee moJokHUTENbHOE U eue 6% BocnpuHumaroT u3meHeHuss 2018 roma kak
HE00X0IMMOCTh, KOTOPOI OBLIO He n30exkaTh). Hanbosnee panmoHaNbHO U JOSUTEHO K IIEHCHOHHBIM
M3MEHEHHUSAM OTHECIHCh PECIOHACHTHI, 3aHUMAIOIIUE PYKOBOSIINE JTOJDKHOCTH, CPEIU KOTOPBIX
Hanwioch 29 %, OLEHUBIIUX MCHCUOHHBIC U3MEHEHHUS KaK HEOOXOJUMOCTh KOTOPOH HE M30€KaTh

(puc. 3).

PYKOBOIUTEIN [TonoxkuTenbHO, MOTHOCTHIO

TO/JIEP>KUBAIO

B Ckopee MOJI0KUTENIbHO

paboune B Kak He00X0AUMOCTh, KOTOPOH

ObUIO HE U30eXKaTh

B Ckopee OTpULaTEeIbHO

uTp B OTpHIaTeTHHO

¥ 3aTpyaHAIOCH OTBETUTH
0% 20% 40% 60% 80% 100%

Puc. 3. OTHOIMEHNE K IEHCHOHHBIM M3MeHeHnsM 2018 roga pecrioHIeHTOB B 3aBUCUMOCTH
OT KaTeropuii mepcoHasa
Fig. 3. Respondents' attitudes towards the 2018 pension changes according to staff categories
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OnpeneneHHplii  MHTEPEC HMMEET W3ydeHHE MHEHHM  PECHOHIEHTOB  OTHOCHTEIILHO
MIOJIOKUTENIBHBIX M HEraTUBHBIX 3(P(EKTOB peanus3anuu NeHCHOHHBIX n3MeHeHud 2018 roma. 64 %
PECTIOHICHTOB OTMETWIIA OOJIbIIEe OTpULIATENbHBIX 2(P(PEKTOB OT peann3auu MeHCUOHHOW pedopMBbl,
YeM IOJIOKUTEIbHBIX. B KauecTBe OCHOBHBIX OTpUIATENBLHBIX AP(PEKTOB OT pearu3aly MeHCUOHHOM
pedopMbl OBUTH BBIICTICHBL: POCT PUCKA «HEIOXKMBAaHHS» JI0 TICHCHOHHOTO BO3pacTa (B OOJbIICH
CTEINICHU PECIIOHICHTaMHU B Bo3pacte ctapiie 50 JieT), pocT KOHPIMKTHOCTH B OOIIECTBE U 0e3pabOTHITBI
HaceneHus. Takke B Ka4eCTBE OTPULATENBHOTO 3((eKTa OB OTMEUYECHBI PUCKH CHIDKCHUS! pealbHBIX
JIOXO/IOB HAceJIeHHsI U 3aMeIUICHHUs TEMIIOB POCTa MEHCUH (JleTanu3aius JaHHBIX MOoKa3aia, 4yTo 3TH
OTBETHI OTMEUEHbBI MPEUMYILIECTBEHHO pecrionaeHTamu crapiue 50 ner) (puc. 4).

Huxakux
3amMezyieHre YKOHOMIYIECKOTO POCTa CTPAHBI

3amMenseHIE TEMIIOB pOCTa NEHCHH

CHkeHne PCAIbHBIX 1OXOAO0B HACCJICHUSA

Poct 6e3paboTuiisl HaceIeHus

Poct koH]MKTHOCTH B 001IECTBE

Poct pucka "HenoxxuBaHusa" 10 NEHCHOHHOTO

38,8%
BO3pacTa

Puc. 4. OtBeTsI pecnioHIeHTOB Ha Bonpoc «Kakue oTpunaTenbHbIe CTOPOHBI IEHCHOHHOU peOpMbl
2018 roma Bel MoskeTe BHIACITUTE?
Fig. 4. Answers of respondents to the question "What negative aspects of the 2018 pension reform can you
highlight?

[To MHEHHIO PECTIOHICHTOB, OCHOBHBIE MTOJIOKUTEIBHBIE (D(PEKTHI OT peaT3alli MEHCHOHHON
pedopmbl 2018 rona cneayrolye: COXpaHeHHE JIBIOT T0CPOYHOrO BBIXO/A Ha MEHCHUIO JUTS OTAETbHBIX
KaTeropuii rpaxiad (3ToT 3(h(eKT BbIAETECH PECIOHACHTaMH, 3aHUMAIOLMMU JIOJDKHOCTh paboumx U
WTP, npenMyIieCTBEHHO OTHOCSIIMMUCS K KaTeropuu Bo3pacTa ctapuie 50 JieT); pocT YHUCIECHHOCTH
TPYAOCHOCOOHOTO HAceJIeHUss B OJKOHOMHKE (B Oonblieli vacTu 0003HAUYEH PECIIOH/ICHTaMHU-
PYKOBOAUTENSAMH) (pHUC. 5).

OpnHako, HECMOTpPsS Ha TNPEUMYIIECTBEHHO OTPULATENBHYIO OILEHKY pedopMbl U €
MOCJIE/ICTBUM, ONMPOCHl MOKa3ajld, YTO pealu3alus TMEHCHOHHBIX M3MEHEHHUH INpakTHYecKH He
MHUIMHPOBAA XKellaHHe CMEHUTh 3aHUMAaeMYIo JOJDKHOCTh M YCIIOBHs TpyAa y pabotHukoB UTP u
pyKoBOAUTENEH, a y paOOTHUKOB C YCJIOBHMSIMHM TpyJAa, MONAJAIOIIMMU IOJ PAaclpOCTpaHEHHE
neHcuoHHbIX CrinckoB Ne 1 u Ne 2, tonbko 10 % 3amymanoch 06 yBOJIBHEHHUH.

B cBs31 €O 3HAUUTENBHOCTHIO TIPOOIEMBI MUTPAIIHOHHBIX TOTEPh APKTHYECKUX TEPPUTOPHIA,
BOIPOC, KAaCAIOIIUNHC MUTPAIMOHHBIX HACTPOCHUH PaOOTHUKOB Ipaj000pa3yomero npeanpusTs,
ABIISUICSA HanboJsee akTyaabHbIM. OTpoc MoKasal, 4To uyyTh Oosee 14 % pecroHIeHTOB CBA3aIN CBOE
KeJlaHWe yexaTh C TeppPUTOpUU APKTUKM MMEHHO C NEHCHOHHOU pedopmoii, eme nmoutu 8,6 %
yKa3aJii Ha Hee KaK Ha BO3MOKHYIO TPUUMHY JKeJaeMoro oTbe3zaa (puc. 6). OTmerum, 4to 3Ty nudpsl
SIBIISTIOTCSL  IOCTATOYHO BBICOKUMH, CBHJIETEIBCTBYST O HETaTUBHOM BIIMSHUM TEHCHOHHBIX
M3MEHEHHI Ha MUTPALMOHHBIC HACTPOCHHS PaOOTHHKOB TPaioo0pasyromero npeanpusatus. OaHako
CpaBHEHHE C pe3yJIbTaTaMU MAaCCOBBIX OMPOCOB B MypMaHCKOH 061acTH, IpoBeIeHHBIX HaMu B 2019
rofy, yKa3bIBaeT, UTO MUIPALMOHHBIE HACTPOEHUS, BbI3BaHHbIE B MEPBYIO OYepe/lb YBEIUYCHHUEM
MIEHCHOHHOTO BO3pacTa, MEHEE CHJIbHBI Y PAaOOTHHKOB TPaJ000pa3yroIIero MpeAnpHsIThs, YeM B
neinoM no Mypmanckoit oOmactu. Tak, cOrylacCHO HalIMM MPEAIIECTBYIOIMIMM OIpocam, I0
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MypmaHCKoit 001aCTH B LIEJIOM, TIPU 0TBETE Ha Bompoc «3meHunucs nu Baiy riansl B OTHOLICHUN
JanpHeiero npokuBaHust B MypMaHCKOM 00JacTH B CBSI3M C YBEJIMUYEHHEM IEHCHOHHOTO
Bo3pacta?» 7,5 % ONpoILIEeHHBIX YK€ TOYHO HE COOMparoTcs OoJjbllle MpoXXUBaTh B MypMaHCKON
o0JacTd M MOABICKATU MECTO paboThl B JAPYyroMm peruoHe, a 25,6 % ckopee M3MEHWIN IUIAHBI U
JlyMaroT 0 mepeesfie B 0osiee KoMpopTHBIC KTuMaTHdeckue ycnosus [Baranov, Skuf’ina, Gushchina,
2020]. Ipuuem yrayGieHue MOITYYEHHBIX JAaHHBIX OMPOCOB MO0 MypMaHCKOH 00JIacTH B LIEIOM
yKa3aJio Ha TO, YTO apKTHUECKUI PETHOH COOMPAIOTCS OKUIATh HanOoJiee SKOHOMHYECKH aKTUBHOE

HaceJICHHUE — MOJIOAESKb U xutenu 30-49 ner.

YckopeHre SJKOHOMHYIECKOTO POCTa CTPAHBI H 6,129

IloBeIicHue PCAJIbHBIX JOXOA0B HACCJIICHUA

Poct nencuit anst neicTBYIONIMX TEHCHOHEPOB

PocT uncineHHOCTH TPYAOCTIOCOOHOTO HACEICHUS B _ 16.33%
0
SKOHOMUKE '

COXpaHEeHHE JIIOT TOCPOYHOTO BHIX0/a Ha IIEHCHIO
U OTJENBHBIX KaTeropuil TpaskaaH

14,29%

14,29%

Huxakux

|

22,45%

26,53

Puc. 5. OtBeTsl pecionieHTOB Ha Bonpoc «Kakue 1moyoxuTeabHble CTOPOHBI IIEHCHOHHOH pedopmer 2018

roga Bel MokeTe BBIIEINUTE?»

Fig. 5. Respondents' answers to the question "What positive aspects of the 2018 pension reform

can you highlight?"

3aTpyaHAIOCH OTBETHTH

Her

ManoBeposiTHO

Bo3moxHo

Ja

e

1%

[N
~J

AN 8.6%

F 14,3%

4

18,6%

Puc. 6. OTBeTHI pecrioHIeHTOB Ha Bomnpoc «Oka3ana Jin ieHcuoHHas pedopma 2018 roga BausiHue

Ha Barre sxermanue yexatb ¢ CeBepa?»

Fig. 6. Answers of respondents to the question "Has the pension reform of 2018 influenced your desire

to leave the North?
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BrisiBneHHOE OTIIUYHE CUTYallK HAa TPaI000pa3yroIIeM MPEeINPUsITHH OT CUTYalluH B LIEJIOM
mo MypMaHCKOH 00JIacTH TOJATBEPXKAACT TO, YTO PAOOTHUKH T'PaJ000pa3yIomero MpeanpUusTHs
JepKaTcsi 3a BBICOKOOIUIAYMBAEMYIO, CTA0WIBHYIO pabOTy CO 3HAYUTEIBHBIMH COLUATHHBIMU
neroramu, ooecneueHHyro KO AO «Anatuty.

3akiroueHue

[TonBoast UTOTH, OTMETUM, YTO TUIIOTE3a HAILIErO MCCIIETOBAHMS MOATBEPKACHA YACTUYHO.
Tak, moaTBepKACHA TUIIOTE3a UCCIICAOBAHUS B TOM YaCTH, YTO (PaKTUUECKOE BIUSHUE TIEHCUOHHBIX
W3MEHEHUH Ha MUIPAIlMOHHBIE HACTPOEHUS PaOOTHUKOB Tpasoo0pas3yromero MmpearnpusIThs,
pacrionoskeHHoro B A3P®, Oyner MeHee 3HAUMTENBHBIM, YeM JJISi HACEIIEHUS PETHOHA B IIEJIOM.
JleCTBUTENbHO, MUTPAIMOHHBIE HACTPOEHUS PaOOTHUKOB TIpajjooOpasyloniero MpeAnpusTUs
ApPKTUYECKOTO PETUOHA, YBSI3aHHbBIE B CO3HAHUU PECIIOHICHTOB C IEHCUOHHBIMU U3MeHeHHUsIMU 2018
roga, MeHee CHJIbHBI, Y€M Y OCTaJbHOTO HACEJIEHHUS JTOr0 pEruoHa. OTO MOATBEPKAAET
CTa0WIIM3UPYIOIIYIO DOJIb TPagoo0pa3yloMUX MPEANPHIATANR IS COIHAIbHO-I)KOHOMHYECKON
xusHenesTenbHocTH A3P®. Takke 3TO MOATBEP)KIAET, YTO MMEHHO dKOHOMHYECKUH (hakTop M
COIIMANIbHAS CTAOMIIBHOCTD TO-TIPEKHEMY SIBIISTIOTCSI OCHOBHBIMH (DaKTOpaMHU BIIMSTHHS HAa PEIICHUE
pabOTHUKOB OTHOCUTENHHO MpokuBaHusi B A3PO.

Bmecre ¢ TeM ompockl HE MOATBEPAWIA TUIOTE3Y B TOM 4YacTH, YTO OTHOIIEHHE K
MIEHCUOHHBIM HM3MEHEHUsM 0oJjiee JIOSUIbHO Yy paOOTHHUKOB TIpaZoo0pa3yrollero MNpEeArnpusTUS B
CpPaBHEHHU C OOLIEepernoHanbHOM cuTyanueil. KareropudHoCTh HEraTHBHBIX BbICKa3bIBaHUMN
OTHOCHUTENILHO OTHOIICHHSI K IEHCUOHHOM pedopMe U aHAIU3 MHEHUN PECIIOH/IEHTOB OTHOCUTEIBHO
€€ MOCJEJICTBUN YyKa3bIBalOT HA HEIOCTATOYHOCTh Pa3bICHUTEIBHOM pPAabOTHI TrocynapcTBa Mpu
MOATOTOBKE M3MEHEHU B IEHCHOHHOE 3aKOHOJATEIBCTBO.

B menom cnemyer 3aKiOYUTh, YTO TOCIEIACTBHS MEHCHOHHON pedOpMBbI HECYT CIIOXKHBIC
3¢ deKThl I PErMOHANBHBIX YKOHOMUK, B YACTHOCTH, JUIsl SKOHOMHUKH A3P®. Pucku ycuneHus
MUTPAllMOHHBIX HACTPOEHMM HacelleHuss Ha apKTUYECKUX TeppuTtopusx Poccuu roBopsTt o
HEOOXOUMOCTH  TMPOJOJIKEHHUS]  UCCICJIOBAHMM  BIMSHHUS TMEHCHUOHHBIX H3MEHEHUH Ha
yMoOHacTpoeHus B obmectBe. OCOOEHHO yCHIIMBAeT HEOOXOAUMOCTh TAKUX MCCIIEIOBAHUN BIMSIHUE
kpusuca, Bbi3BaHHOro COVID-19, kortopsiii o0ocTpseT cucTeMHble NpoOIeMbl ApPKTHKH, B
YaCTHOCTH NMPOOJIeMy YCUIIEHHOTO MUTPALIMOHHOTO OTTOKA HACEJICHUSI.
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AnHorauusi. CoyeTaHre 3KOHOMUYECKOTO0 POCTa C HOPMAJIBHBIMH YCIOBUSIMU SKM3HEIESTEIBHOCTH YEJIOBEKA
MoTpeOOBATI0 OT POCCUHCKHMX NPEHNPHUITHN OINCPAaTUBHON TMEPECTPOHMKH OU3HEC-MOJAeNeH Ha MPHHIIUIAX
LHUPKYJISIPHON 3KOHOMHUKH, KOTOpasi TOJDKHA YKIAIbIBATHCA B JKECTKHE BPEMEHHBIC PAMKH «3€JICHOM CICITKNY,
3aKmodeHHor cTpaHaMu EC I KOMIIaHMH-3KCIIOpTepoB. LIembio ATOro mMpoekTa SIBISETCS COOJIOICHHE
MIPUHIIMIA YTIIEPOAHOW HEHUTPaTbHOCTH. MacITaOHOCTh W CIOXKHOCTh 33/1add CBs3aHa C HEOOXOIMMOCTBHIO
CHUCTEMHOT'0 BXOKIECHUSI IPEANPUATUI HAIllel CTpaHbl B MOCTPOEHUE HOBOT'O TEXHOJIOTMYECKOrO YKIIa/la 3a CUET
0TKa3a OT TPaAULMOHHOIO HCIIOIb30BaHUS JMHEHHON MOJIEIH 3KOHOMUKH U MIOCTPOEHHS S5KOHOMHUKH 3aMKHYTOT'O
IIUKJIa, O23UPYIOMIENCs Ha TEXHOIOTHSIX, 00eCIIEUHBAIOINX BO3OOHOBISIEMOCTh PECYPCOB, ONITHMHU3UPYIOIIHX UX
WCIIOJIb30BaHKE, IPUMEHSIOIICH aIbTePHATHBHBIC BUIBI SHEPTUM, PEaM3YIOIIUE MPOrpaMMy JIeKapOOHH3ALNH,
3aMEHSIONICH TIPUPOJIHOE ChIphe MepepadoTKoil oTxo/oB. [llupokoe mpuMeHEHHE B IUPKYJISIPHON 3KOHOMHUKE
WTpaeT IIEPUHT, TPEeNIoNaralmyil Ha 6a3e WHTEpHEeTa BEMIeH KOJUIEKTHBHOE OTCIEKHMBAHHE JTBIDKEHHUS BCEX
BUJIOB PECYPCOB C LIEJIbIO UX ONTHMMAJIbHOM NeperpynnupoBKU. [osBiIeHHE HOBOrO BEKTOpa SKOHOMHYECKOTO
pa3BuTHs TpeOyeT BBIPAOOTKH PEKOMEHJAIWM I POCCUICKUX MPEINPHITHI 10 Mepexoy K HOBOWM Ou3HEC-
MOJIENIY, aHaJ13a BO3MOKHOCTEH MHTEpHETA BEIIEH U CETEBOr0 B3aUMOJCHCTBUS U1 BHEAPEHHS 3aMKHYTOTIO
IUKIIa. 3apyOeKHBIe peaTiil AEMOHCTPUPYIOT aKTUBHYIO JIESTENILHOCTD 110 MIEPEXOY K UPKYIISPHON SKOHOMUKE
KaK Ha IPaBUTEIbCTBEHHOM YPOBHE, TaK U B M€30- ¥ MUKpoMaciitade. [1espto paboThl SBIISCTCS CHCTEMATH3AIHS
Mep TOCYIAAapCTBEHHOW TMOIICPKKH B 3apyOEXHBIX CTpaHaX W peann3als 3TOW CTpaTerWd KPYITHBIMH
KOMITaHWsIMH. M3ydannch BO3MOXKHOCTH WX aJalTalliid K POCCHHACKMM pealiisiM M BBIpa0OTKa HAYYHBIX H
MPaKTUYECKUX PEKOMEHJIAIMIl 0 YCKOPEHUIO Mepexoia K 3KOHOMHMKE 3aMKHYTOro nukia. HccnemoBaHue
MIPOBOJIMIIOCH TAK)K€ HA OCHOBE aHAM3a JIyUIIMX MPAKTHK POCCHUHCKUX KOMIIAHUM, BHEIPSIOMMX Ou3HEC-
MIPOLIECCHl TUPKYIIPHOM SKOHOMHKHU. VccienoBaHue MO3BOIMIIO BBISIBUTH OCHOBHBIE XapaKTEPUCTUKH HOBBIX
Ou3HeC-MoIeNell MPeANPUATHI 3aMKHYTOTO IMKJIa. PaccMOTpeH psiji HEraTUBHBIX MOCJCACTBUIA OT Mepexonua K
SKOHOMHKE 3aMKHYTOro Iukjia. VccienoBaHMe BHOCHT BKJIAJ B pa3paOOTKy 0a30BOro B HACTOSIICE BpEMs
HampaBleHUs nepexoaa K uHaycTpuu 4.0 uepe3 NpUOPUTET pealu3aldd TaKoro BEKTOpa WHHOBALMOHHOI'O
Pa3BUTHA KaK YIJIEPOAHAs HEUTpaabHOCTb. JlemaeTcst BBIBOA O TOM, YTO MEPEXO] K UUPKYISIPHOM 3KOHOMUKE
MpeacTaBisieT co00M BYKHYIO KOMIIOHEHTY CMEHBI TEXHOJIOTHYECKOTO YKIIa1a.

KiroueBble ci10Ba: PJKOHOMHKA 3aMKHYTOI'O THUKJIA, BO300HOBIISIEMEIC PECypChI, AJIbTCPHATUBHBIC UCTOYHHUKHU
ChIpbA, HHHOBaHI/IOHHBIﬁ TPCHA.
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Circular economy as a vector of innovation
transformation of the business model of industrial enterprises
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Abstract. The combination of economic growth with normal living conditions of a person demanded that
Russian enterprises promptly restructure their business models based on the principles of a circular economy,
which must fit into the tight timeframe of the Green Deal concluded by the EU countries for exporting
companies. The aim of this project is to comply with the principle of carbon neutrality. The scale and
complexity of the task is associated with the need for a systematic entry of our country's enterprises into the
construction of a new technological order by abandoning the traditional use of a linear model of the economy
and building a closed-cycle economy based on technologies that ensure the renewability of resources,
optimizing their use, using alternative types of energy, realizing a decarbonization program that replaces
natural raw materials with waste processing. Sharing is widely used in a circular economy, which implies,
based on the Internet of Things, the collective tracking of the movement of all types of resources in order to
optimally regroup them. The emergence of a new vector of economic development requires the development
of recommendations for Russian enterprises on the transition to a new business model, an analysis of the
possibilities of the Internet of Things and networking for the introduction of a closed cycle. Foreign realities
demonstrate vigorous activity on the transition to a circular economy both at the governmental level and at the
meso and micro scales. The aim of the work is to systematize government support measures in foreign
countries and implement this strategy by large companies. The possibilities of their adaptation to Russian
realities and the development of scientific and practical recommendations for accelerating the transition to a
circular economy were studied. The study was also carried out based on an analysis of the best practices of
Russian companies implementing business processes in a circular economy. The study made it possible to
identify the main characteristics of new business models of circular enterprises. Several negative consequences
from the transition to a circular economy are considered. The research contributes to the development of the
currently basic direction of the transition to Industry 4.0 through the priority of implementing such a vector of
innovative development as carbon neutrality. It is concluded that the transition to a circular economy is an
important component of the change in the technological structure.

Keywords: circular economy, renewable resources, alternative sources of raw materials, innovation trend.
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BBenenne

CoBpeMeHHBI 3KOHOMHYECKHH POCT CONPOBOXKIAETCS JaBUHOOOPA3HBIM YXY/IICHUEM
YCIOBUH KH3HEIEATENbHOCTH YEIOBEYECTBA, CBI3aHHBIX C H3MEHEHMSAMHU KIMMAaTUYECKOIO U
9KOJIOTMYECKOTO COCTOSIHUIO IUIAHEThl. DKOHOMHYECKAs HayKa CTAIKHBAETCA ¢ HEOOXOIUMOCTBHIO
¢dbopmMHpoBaHUsS HOBOW MapaAurMbl WHHOBALMOHHOTO Pa3BUTHs OOILECTBA, I/IE LieNernojaraHueM
SBIISIETCS TIEPEX0J] K CIEeIYIOIEMY TEXHOJIOTHYECKOMY YKJIamy, OasupyromeMycss Ha MPHHINATAX
LUPKYISAPHONH SKOHOMHKH, & UIMEHHO INEpexXo/e K UCHOJIb30BAHNUIO BO30OHOBISIEMBIX HCTOYHHKOB
PECYPCOB, OINTHUMAJIBHOCTH HX HCIOJIb30BAHUAA, aHBTepHaTHBHOﬁ OHCPICTUKH, PCUHUKIIMHTA
0TpaloTaBIIMX CBOM CPOK TOBAPOB, 3aMEIIEHUE MTPUPOIHBIX BHIOB CHIPhs EpepabOTKOM OTXOM0B,
YBCIIMUCHUEM CpPOKa CJ'IY)K6BI HSH@HHﬁ, MNPUMEHCHUEM CHUCTEMBI HICPHUHIa HA OCHOBE IMOCTPOCHUSA
KOMILJIEKCHBIX CUCTEM B3aUMOJICHCTBUS, Oa3UPYIOLINXCS HA HHTEPHETE BEIlEeH.

HpOMBIIHJ'IeHHO Pa3BUTBIC CTpPaHbI LEJICHAIIPABICHHO M CHUCTEMHO IIEPEXOJAAT Ha PCIIbChI
LUPKYIAPHON SKOHOMHKH JJIsi COOCTBEHHBIX MPOU3BOUTENEH. XapaKTepHOH 0COOEHHOCTBIO ITOTO
nepexona sBusercss To, 4to 90 % ¢uHAHCOBOW HArpy3Kd HpH 3TOM HECYT caMU 3apyOexHbIe
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KOMIIaHUU-TIpou3BoAuTENN. bonee Toro, EBpocoro3om pa3zpaboTaHbl phlYard BO3JICHCTBUS Ha
CTpaHBI-3KCIIOPTEPHI YIIIEBOJOPOAOB I 3alaJHbIX MOTpedutesneil B BUIE CUCTeMbl IITpadoB B
cllydae HaJIM4Usl YIJIEBOJIOPOJHOTO ciiena. «3eleHas clenka» crpan EBpocoroza 3adukcupoana
BpEMEHHOM (opMaT CaHKIMA B CIy4ae OTCYTCTBHS YIJEPOJHON HEUTPaIbHOCTH KOMITAHHH,
nocrapisomux cBolo mpoaykuuto B EBpomy [UN, The Ellen MacArthur Foundation, BP,
Frost&Sullivan, NASA, World Bank].

Ponps TomnmmBHO-3HEpreTuueckoro komiiekca B Poccun cocrasisier 15,25 % BBII u ero
SKCIOPT JUAMPYET B 00OBEME BaIIOTHBIX MOcTyruieHuid. CrenoBaTenbHO, MaciTad 3afadd 1o
peanu3alud HOBOTO Kypca MHHOBAIMOHHOTO PAa3BUTHUSI OTPOMEH, a cama OHa SIBISIETCA CKOJIb
aKTyanbHOU, cTonb U cioxkHoi [ The Ellen MacArthur Foundation].

[TpoGnemoii 711 TPOMBINLICHHOCTH Poccuu sIBISETCS Tpaauiiusl MCIIOIB30BaHMS JIMHEHHON
OM3HEC-MOJIEITH, MACIIITAOHOTO PACXO0/la CHIPhsI U SHEPTUU MPH MPOU3BOJICTBE TOBApA M MOTEPHU CBS3U
MIPOU3BOAUTENSL C TMPOAYKTOM IIOCI€ €ro MNpoJaKd. ODKOHOMHMKA 3aMKHYTOTO IMKJIa Tpedyer
MPUHIAIAAIGHO WHBIX PEIICHUH, Oa3MpYIONMXCSl HA TEXHOJIOTWYECKUX, OpPraHU3allMOHHBIX H
MapKETHHIOBBIX HHHOBAIMSIX. DKOHOMHYECKas HayKa IPU3BaHa HCCIIEN0BaTh CUTYALUIO U BEIpaboTaTh
PEKOMEHIAIUY Ha MaKpO, ME30 U MUKPOYPOBHE, MPEITIOKHUTH CUCTEMY MEpP roCyIapCTBEHHON TOMOIIN
MIPEANPUATHSIM, OCBAWBAIOIIUM MPUHIMIBI IUPKYISPHONH SKOHOMUKU, U OOECIICUUTh DPaUKaIbHbIE
M3MEHEHHsT Ou3Hec-Mojeneld mpou3BoACTBA. (OCHOBOIMONATAIOMIMM — MPUHIMIIOM —Tepexojia K
LUPKYISPHON SKOHOMHUKE SIBIISETCS KOMIUIEKCHOCTh MOAX0/a C OXBAaTOM BCEX OTpACIei, B TOM YHCIe
METaJUTYpPTUH, MAITHHOCTPOCHHUS, SHEPT€TUIECKOM, CTPOUTEIBHOH, IUIIEBOH, IepeBO0OpadaThIBAIOIICH
U IPyTUX, UMEIOIINX Me309KoHOMUYecKyto cnennpuky [Crennenko, 2020].

OO0BLeKTHI 1 MEeTOABI HCCIETOBAHNS

OO0BexkTaMu UCCIeOBaHUS SBIISIIOTCS 0COOCHHOCTH BHEIPEHUS IUPKYISIPHOW SKOHOMUKH Ha
Makpo, Me30 M MHUKpPOYpOBHsX. M3ywaroTcs HE0oOXOAMMOCTh M MPEANOCBUIKM AJIs Iepexona K
TCXHOJIOTUAM 3aMKHYTOI'O IIHUKIIA. HDGI[MGTOM HUCCIICAOBAHUA ABIAOTCA HOBBIE OTHOIICHUA
KOMIIaHUH, 0a3upyroIUXcs Ha CeTEeBOM B3aUMOJIEMCTBUU M MHTEepHETe Bellel. B pamkax paHHOro
O00BEKTa H3YYAIOTCS OTIMYHUS OW3HEC-MOJAENEH, XapaKTepHBIX IS IHUPKYJISIPHOH SKOHOMHKH,
0COOEHHOCTH HX HCIOJb30BaHUS 3a pYOEKOM UM B OTEUECTBEHHOW IPOMBIIIJIEHHOCTH,
He00X0IMMOCTh MEp roCylapCTBEHHON nojepkku. Ha Me30-ypoBHE paccMaTpuBaroTCs MPUMEpPHI
pPETMOHANBHOM M OTpacieBo cHenu(UKH MOJAEIM 3aMKHYTOrO IIMKJIa, Ha MaKpOypOBHE —
FOCYI[&pCTBGHHOﬁ MOAACPIKKHU 3TOI0 MHHOBAIMOHHOTO TPE€HAA B PAa3BUTHLIX CTpaHaX, MHCTPYMCHThLI
ux BHeApeHHs. OIHUM U3 OOBEKTOB MCCIEIOBAHUS SBIAIOTCS HETaTUBHBIE NPOSBICHUS
HHpKYHﬂpHOﬁ 9KOHOMMKHU U BO3MOJKHBIC MOCIICACTBUA OT €€ BHCAPCHUA, KAK SOKOHOMHWYECCKUEC, TaK U
COLlMAJbHBIE, €€ BO3JEHCTBME HA KOHKYPEHLIIMIO M Ha HW3MEHEHHE MHUCCUU KOMIIaHUM-
IIPOU3BOJUTENIEN TOBAPOB.

OCHOBHBIMH  METOJIaMH, HCIOJb3YEMBIMH B  CTaTbe, SIBISIFOTCS  AHAJIUTUYECKHM,
CpaBHI/ITeJ'IBHI)II\/JI, MCTO/ OKCIICPTHBIX OLICHOK.

Pe3yabTaThl M MX 00CyKACHUE

[leapto MupoBOro cooOmiecTBa MpoBo3riameno aoouThes kK 2030 romy obOecnedeHHs
yraepoaHod HeiTpanbHocTH. KoHkperusupyem 510 mnoHsTHe. OHO O3Ha4yaeT WM, 4YTO
MHHOBAIIMOHHOE PpAa3BUTHE OTPACIM WM TPEANPUSTHS TO3BOJIMIO IMOJHOCTHIO H30aBUTHCS OT
BBIOPOCOB YIJIEKHUCIIOTO ra3a M €ro aHaJloroB NP pealin3aliy IPOU3BOJACTBEHHOIO Mpoliecca, Win
NPENpUsATHE KOMIIEHCUPYET YIJIEPOAHBIN Clie[ MPOeKTaMH, MUHHUMM3UPYIOUIMMU 3TOT (BaKTop.
DTOT K€ CPOK JAeKapOOHHU3aIMK CTaBUT mepen coboit u Poccust [Circular economy: what it means,
how to get there. World economic forum].

[MupkynspHas 5KOHOMHUKa Oa3upyeTcss Ha OTKa3e OT TPaJUIIMOHHOM JIMHEHHOW Mozenu
IIPOU3BOJICTBA, JOMUHUPYIOLEN HAa IPOMBILUICHHBIX NPEANPUATUSAX HAIIEW CTPAHbI M COCTOSALIEH U3
TpeX ATAIoB:

- 100BIYa CBIPbsSI, epepadOTKa U BHITYCK KOHEUHOT'O IPOIYKTa;
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- IPOAAXKa;

- 10 OKOHYaHUH CPOKA HCIIOIb30BaHUS, OJYyYEHHE OTXO0JI0B, OCTaIOIUXCs 0e3 yTUIN3aluu
Y HE KOHTPOJIUPYEMBIX 0230BBIM H3TOTOBHUTEIIEM H3ICITHS.

DKOHOMHKA 3aMKHYTOTO LIMKJIA — 3HAYUTEJIBHO 00Jiee MUPOKOE MOHATHE, YeM O€30TX0THOE
npou3BojacTBO. OHO mpenmojaracT KOPEHHOE WHHOBAIMOHHOE W3MEHEHHE OH3HeCc-MOJenn
npeanpusaTus [HaunoHanbHBIN TPOEKT «IKOJIOTUSA»: MPUOPUTETHI TOCY1apCTBA, BO3SMOKHOCTH JJIS
ousHeca. Boctounblii skoHOMuYeckuid hopym, 2018].

Ho noka Hama cTpaHa 3HAQUUTEIBHO OTCTAET MO TEMIIAM BHEAPEHUS UUPKYISIPHOU
SKOHOMUKH OT MPOMBIIIJIEHHO Pa3BUTHIX TOCYJAPCTB, KAK HA YPOBHE MPABUTEIILCTBEHHOW CUCTEMBI
peryaupoBaHus 3TOrO MPOLECcca, TAK U Ha YPOBHE OTIEIbHBIX KOMIIAHUU. [I[puurH TOMY HECKOJIBKO.
3T0 HE TOIBKO OOMIINE IPUPOTHBIX PECYPCOB, HO M OTCTAIIOCTh TEXHOJIOTMYECKON 0a3bl, KOTOpast 10
AKCIEPTHBIM orieHKaM gocturaet 20-25 net [Davies, Mullin, 2011].

[lepexoxq Ha TEXHOJNOTMHM 3aMKHYTOTO IIMKJIAa TpeOyeT Cephe3HOr0 HM3MEHEHUS
MIPOMBIIIJICHHOW MHTEIJIEKTYalIbHOW COOCTBEHHOCTH, U 3apyOeKHble KOMIIAHUHM JTAaBHO TOTOBUJIH
W3MEHECHUS B CBoeM mareHTHoOM Jnanmmadre. I[lomaBnsioniee OONBIIMHCTBO BHEAPSIEMBIX
WHHOBALIUM, CBSI3aHHBIX C ONTHMMHU3ALMEN HMCIOJb30BaHUS PECYPCOB, MPUHAAJIEKAT KOMIAHUSAM
CIIA, Anonmm, OPI. B wuHHOBamMAX pOCCHMCKUX KOMITAHHMH, JaKe TEXHOJIOTHYECKHUX,
LEJIEN0JIaraHUEM B OCHOBHOM SIBIIIETCA YBEJIMYEHUE BBIIYyCKAa NPOAYKLUUHU, IOBBIILICHHUE
3((PEKTUBHOCTH IPOM3BOACTBA M JIOMHHAHTOH COBPEMEHHBIX OHM3HEC-MOJCICH SIBIISICTCS POCT
npuObUIM, YTO OTHIO/b HE BCEr/la BBHINIONHSETCS NpHU Iepexoie K 3aMKHyToMy Hukiy [Ilstas
exeroHas KoHpepeHnus «/{eHp mudpoBbIX HHHOBAIMI B YIIAaKOBKE U ATHKETKEe», 2020].

Cepbe3Hble OMaceHus BBI3BIBACT paJUKaIbHOE OTIHYME OW3HEC-Mojeneil 3apyOexHBbIX U
POCCUMCKHUX  NPEeANpUsTHH,  Hapacralomee  OTCTaBaHME  TEXHOJOTMH B KOHTEKCTE
pecypcocOepexeHusi, pa3pelB B Oarake MPOMBIILJICHHOW HWHTEIJIEKTYyalbHON COOCTBEHHOCTH.
K coxxanenuto, mpoOJIeMHBIM B YCIIOBUSX CAHKIIMIA CTAHOBHUTCS NMPUBBIYHBINA TpaHC(Ep TEXHOIOTHIA,
TaKk Kak IepeloBble 3apyOekHbIe KOMIIAHUU MPAKTUYECKH IMepecTaad MpoJaBaTh B HAIIy CTpPaHy
MaTEeHThl W JIMIICH3UU, CIIOCOOCTBYIOIINUE MEPEBOJY MPOMBIILUIEHHOCTH HA PEJIbChI HUPKYISIPHOM
sKOHOMUKHM [ BypmuctpoB, Makcumos, 2011].

B 5710l cBSI3U Ba)XKHO M3ydaTh MHPOBOM JIAaHAIMA(T, ONMUCHIBAIOIINNA COCTOSTHUEC BXOXKICHUS
CTpaH B MpOILECC LUUPKYIAPU3ALMN SKOHOMUKH. [IpoaHanu3upyem cuUCTEMHbIE MEpPbI MOIIEPKKU
SKOHOMUKH 3aMKHYTOTO ITMKJIa B CTpaHax, HauboJiee MPOJBUHYBIIUXCS 10 3ToMy nyTH [Kypkosa,
2018].

B Kurae peilicTByer 3akOH IO pPacnpOCTPAaHEHUIO SKOHOMHUKHM 3aMKHYTOTO IMKJIA, B
OUHIAHIUN BCEX MIKOJFHUKOB OOY4YarOT OCHOBAM ITMPKYJISIPHOM SKOHOMHMKH W CO3/laHA CEeTh
9KOTEXHOMAPKOB, B SIMIOHUU CTPOUTCS OOIIECTBO «IIPABMIFHOTO MAaTEPHUAIIBLHOTO MUKy, B FOxHOM
Kopee peanusyercst crparerusi 3eJI€HOrO pa3BUTHS, MO 3TOMY JK€ MYyTH UAYT MPOMBILIICHHBIE
npeanpusatuss OPI, ®pannuum, [MIBenun, Hunepnanmos, Hrammu. Kpome rocynapCTBEHHBIX
mporpaMM HauOoliee JEWCTBEHHON Mepoi A BBeIEHUs O€30TXOAHBIX TEXHOJIOTUN SBIISIOTCS
CYILIECTBEHHBIC Il KOMIIAHMM IUIATEKU B CIIyd4ae 3KOJIOIMYECKOM HEYMCTOTBI, TO €CTh IOKa 3a
pyOeXOM OCHOBHBIMHU IIATEeNbUIMKAMHU Mpoliecca AeKapOOHHU3AIUU SIBISIOTCS MPOMBIILICHHBIC
MpeaNpHUATH, MEHsoIIME cBou On3Hec-moaenu [Banbko, 2019].

Bce atu neiictBus ocymectsisitorest B popmare npunsroro OOH HanpaBieHuss HHHOBaUi
ESG, uenenonaratoiero BefieHre OM3Heca B 9KOJIOTHUECKOM, COITMATbHON U YIIpaBIeHYECKOH chepax
M BKJIIOYAIOUIETO KOHTPOJb 32 CHU)KEHHEM BBIOPOCOB, BOCCTAHOBJIEHHE MPUPOIHBIX PECYpPCOB,
BHEJIPEHHE «3EJICHBIX TEXHOJIOTHIT», TTOBBIIIEHUE KaueCTBa JKU3HU JII0/IeH, oOecriedeHrne 6e30MacHOCTH
COTPYJIHUKOB, BBICOKHI YPOBEHb COTPYJHHYECTBA C IOCTABIIMKAMH, KJIMEHTaMH, TMapTHEpPaMH,
3¢ GEKTUBHOCTH MPUMEHSEMBIX PEIICHUH, JETOBYIO ATHUKY.

[TpakTHKa 1MoKa3bIBaeT, YTO ITH TPeOOBaHUS pPeaTU3yIOTCsl B HauboJiee pa3BUTHIX CTpaHax ¢
oObIuasiMu OepeKHOTo OTHOIIEHUs K pecypcam. B Poccuu 3HaroT kpurepun ESG u cobmrogaroT ux
KOMITaHUHU-3KcTiopTepbl. B aBrycre 2021 roma B peiituar ESG Bomwmn Bcero 135 xommaHwmid
Poccuiickoit @eneparuu (ITonumeramn, Culyp, JIykoiin), B Tom uncie 3 u3 Pecniyonuku Tatapctan,
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npexje Bcero, [TAO «TaranedTh» 1 KamA3. B peiituare OOH 117151 OIICHKH COCTOSTHHUSI KOMITAHUH B
IJIaHE LUPKYJISPHOM SKOHOMHUKK umeercss 9 ypoBHed — oT CCC — HEraTMBHOE BO3JCHCTBUE HaA
OKpYJKalolyro cpeay, 10 AAA — nuuepoB 3eiieHol SkoHOMUKH. Y komnanuu [TAO «TatHedTb,
HarpuMep, pedtuHr BBB, cBuaeTenbCcTByrONMN O CEpbe3HON W PE3yJbTaTHBHON paboTe IO
MUHUMU3ALNN YTIEPOAHOTO Clieaa U JeKapOOHU3aIliH, YTO CaMo I10 ceOe SBISETCS KpaitHe CII0KHON
3amaueit 1 HedTenoObkIBaromel u HedTenepepadaThIBarOIICH KOMIIAHUH.

JexapOoHu3anueil SKOHOMHUKY MPUHATO CUUTATh COKPAIIEHUE BHIOPOCOB YIIIEKUCIIOTO ra3a
Ha eIMHHUILY BaJIOBOTO BBIMTyCKa MPOIYKTa, U3MepsieMoro B ToHHax (nosutapax CIHIA) Ha yenoBeka.

DKCIEepTHOE MHEHHUE Ha JIAaHHOM 3Tale JOBOJIbBHO ONTUMHCTHYHO OLIEHUBAE€T HE TOJBKO
MPUPOJHbIE U KJIMMATUYECKHE MOCIEACTBUS JeKapOOHU3alMU MHPOBOIO IPOU3BOJCTBA, HO U
MIPOTHO3UPYET POCT psiJia 3HAUUMbBIX IKOHOMHYECKUX IMapaMeTpOB.

DKOHOMHUYECKHE Pe3yNbTaThl OT Mepexoa K MOJENU HUPKYISIPHOH SKOHOMHUKHU 0XKUAIOTCS
B MHUPOBOM MacmITabe Kak JOMOJHUTENBHBIA | TpIH MOJIapoB €KEroJHo B 00BEME BBITYCKa
npoaykuuu, HauuHas ¢ 2025, skonomuto B 500 MiIH 10J1apoB Ha MaTepuainax v cozaanue 100 Teicay
KaueCTBCHHO HOBBIX pabounx mect [[Ilagpuna, AnelinukoBa, 2019; Kyapssuesa u ap., 2019].

EBpocoro3 ¢ 2023 rona BBoAUT mTpadbl ISl CTPAH-IKCIIOPTEPOB, Ubsl MPOIYKIUS HMEET
yIIIeBOOpOAHbI cien. CreaoBaTenbHO, MPEANPHUSATHS HalIed CTpaHbl, YTOOBI COXPaHUTH
KOHKYPEHTOCTIOCOOHOCTh Ha MUPOBOM PBIHKE, JIOJKHBI COOTBETCTBYIOIIMM 00pa3oM MEepecTPOUTh
CBOM OM3HEC-MOJICIIH.

PaccmoTpum HEOOX0OAMMBIE JIJ1S1 3TOTO TpaHC(hOpMaIUK.

[Ipexxne Bcero, MEHSIFOTCsE 0a30BbIe TPEOOBaHUSI K BBITyCKaeMbIM TOBapaM. OHU JIOJHKHBI
OBITh JIETKH JJIs1 TIOCTEAYIOUIe nepepaboTKu U UX MPOU3BOACTBO JOJIKHO OBITH MalOOTXOIHBIM,
MTOCKOJIbKY OOJIBIIIOE KOJMYECTBO OTXO0B TpeOyeT OOJIBIINX 3aTpaT Ha UX YTHIIH3AIMIO [ 0JIMKOB,
2019].

N3 ToBapa mpoOM3BOAMTENb JOKEH HW3BJICKATh MAaKCHUMAaJIbHO BO3MOXKHOE KOJIMYECTBO
BTOPUYHBIX pecypcoB. bomnee Toro, 3aBoj AOKEH OTCIIEKUBAThH KU3HEHHBIN [TUKI TOBapa U MocCie
€ro peajin3aluu, YTOOBI IOCJIe OKOHYAHUS CPOKa CITY>KOBI 3a0paTh €ro Ha nepepadboTKy.

JpyruM mpUHIMIHATIBHBIM TPeOOBaHHEM LUPKYIAPHOW SKOHOMUKH SIBISETCS YIIMHEHUE
CpoKa CI1y>kObI TOBapOB JIJIs1 BOBJICUYECHHS B 000POT MEHBIIET0 KOJMYECTBA CHIPbS.

[[Inpokoe pacnpocTpaHeHUE AOJKEH MOJYyYUTh WIEPUHT, COBMECTHOE HCIOJIb30BAHUE,
apeHja obopyaoBaHus. DTOT MOAX0A K Ou3Hecy TpeOyeT akTHUBHOM T'OCYJapCTBEHHOM MOAEPKKU
i GopMHUPOBaHUS ceTel KOJIEKTUBHOTO JIOCTYIIA K pecypcam.

Peub uzer He ipocTo 0 GoJiee paroHATFHOM TPOU3BOACTBE TOBAPOB. DaKTUUYECKU PEeUb HIIET
0 BXOXKJICHUH MPEANPHUATUN B HOBBIH TEXHOJIOTUUYECKUHN YKIIA.

[Ipu sTOM mepexon K LUPKYIIPHOM SKOHOMHUKE HECET ¢ co0oW psia mpobieMm ais
MPEeanpUATHI. DKCIePThl TOJCYUTATHN, YTO TOBAP M3 BOCCTAHOBIIEHHOTO CHIPbSI BCET/1a 00XOIUTCS
3aBOJy JOpOKE TOBapa, MPOU3ZBEIECHHOTO W3 MPHUPOIHBIX pecypcoB. Kpome Toro, skcmeprsl
MOMYEPKUBAIOT, YTO TOBApy M3 BO30OHOBISIEMOTO CHIPbS, TAaK)Ke Kak TOBapy, TOJAHOMY s
PELMKIINHTA, TIOKa 3HAYMTENIbHO CJIOKHEE BBIMTH Ha PBHIHOK, Ye€M TPAAUIIMOHHOMY H3JIEIHUIO
[CricoeBa, 2019; Caiina, 2020].

[{upkynspHas Y)KOHOMHKA HETATUBHO CKAa3bIBACTCS HA PA3BUTUN KOHKYPEHTHBIX OTHOIICHHH,
TaK KaK MPeANnpUATHE-U3TOTOBUTENh (HAKTUUYECKU YIPABISAET BCEM KU3HEHHBIM IIMKJIOM TOBapa.
CyiiecTByeT MHEHHE, YTO BHEIPEHUE MOJETH IUPKYISPHON YKOHOMUKH Y TIOJABISIONIETO YKcia
CTPaH-dKCIIOPTEPOB MOXKET Ha HEKOTOPOE BpeMs BBI3BATh SKOHOMHUYECKHHM KOJUIATIC MHPOBOTO
Macimiraba.

CII0)KHOCTh T€pex0oJla POCCHUHCKMX 3aBOJIOB K ILUPKYJIIPHOM OSKOHOMHKE HMEET U
MEHTAJIbHBIN XapakTep — TPAAUIIMOHHO KOMITAHUHU TIPUIEPIKUBAIOTCSI IKOHOMUYECKIX OPUEHTHPOB,
a HE PKOJIOTHUYECKUX. Y MepcoHala OTCYTCTBYIOT 00bIYal SKOHOMUHU ChIPbs U SHEPTHH.

B 31011 cBSI3U HAET MOMCK MEXaHU3MOB, CIOCOOHBIX COJICHICTBOBATH MEPEXOAY K TEXHOJIOTUSIM

Oymymero.
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EcTecTBEeHHBIM HHCTPYMEHTOM, OOJIEr4aroluM MPEIIpUITUSIM MEPeXoa K HUPKYISIpHOU
HSKOHOMUKE, SIBJISIETCSI MHTEPHET BElIeH, MO3BOISIIOIINN HAJIaJUTh Ha KaYeCTBEHHO HOBOM OCHOBE UX
cereBoe B3ammoJeiicTBue. CeTn akKyMylnupyroT uHpOpMaru 00 U3rOTOBUTENE TOBapa, Crocode
MIPOU3BOJICTBA, HM3IEPHKKAX, CTOMMOCTH W BUJAX ChIPbsS, SHEPrOEMKOCTH, KOJIMYECTBE U BHUAAX
orxozoB. Jloctym K 9Toil wHbOpMaIMM M €€ aHAIW3 JAT NPEANPHITHIO BO3MOXKHOCTD
BOCCTaHOBUTbH, CO3/1aTh U Mepeda3upoBaTh PeCypchl.

Pemienne crtonp KpynmHOMacmTaOHOW M CHUCTEMHOM 3adaud TpeOyeT aJeKBaTHBIX Mep
roCy/IapCTBEHHON MOJACPKKUA M KOOPAWHAIUU JIEHCTBUN ydacTHUKOB. [lepexon Kk mupKyssipHOR
SKOHOMMKE IPEAIOIAracT HOBbIA THUIT B3AaMMOJAECHCTBHS areHToB. B wactHocTH, B Poccum Havain
MOSIBJISITHCSL AKOTEXHOMAPKU, OPHUEHTUPOBAHHBIE HA TMPUHIUIBI LUPKYISIPHON SKOHOMHUKH, TJIE
JIOKAJIM30BaHbl MPOM3BOJICTBO M HMH(PACTPYKTYpPA, MO3BOJIAIOLINE ONTUMH3UPOBATH YIPABICHUE
pecypcamu 3a cueT TEXHOJOTHil Oyaymiero. 3To OTHOCUTEIBHO HOBBIM 3JIEMEHT WHHOBAIMOHHOMN
UHOPACTPYKTYPBI, IOJICPKUBAEMBII TOCYIAPCTBOM KaK B HAIlIeH CTpaHe, TaK U 3a pyOeKOM.

CnenyeT mOA4YepKHYTh, YTO MEPEXOJ K LUPKYJISIPHOW SKOHOMHKE OXBATUT Bce cdepbl
SKOHOMMYECKOM JESITeNIbHOCTH, BKJIKOYasi OTPACIIi, HE CBSI3aHHBIE C YIJIEBOJOPOJIAMHU, OH 3aTPOHET
METaJTyprui0, MAIIHHOCTPOCHUE, YJHEPTETUKY, JIECHYIO U MHILEBYIO MPOMBIIIJICHHOCTh U IIPOYHE,
OpraHuYyHO 0a3UpysACh Ha BOZMOXHOCTSIX BOBJIEUEHMSI B IIPOM3BOACTBO BO30OOHOBIISIEMBIX PECYPCOB.
PanukanbHO HW3MEHUTCS TPOU3BOJICTBEHHAass W COBITOBas WHMPACTPyKTypa, OmMparomiasics Ha
MHTEPHET BelIeH U CETEBOE B3aUMO/ICHCTBHE, 0COOCHHO B c(hepe IepuHra.

Tem He MeHee UMEHHO MPEANPUATHS U KOMIIAHWU, CBSI3aHHBIE C YTIIEBOJAOPOIHBIMU
pecypcaMu TO OYEBHUIHBIM TPUYMHAM, SBJSIOTCS JIMJEpaMU B  peaju3alud  JaHHOTO
WHHOBAIIMOHHOTO mporecca. B Poccum 3acimyxuBaeT oqoOpeHUs, U3y4eHUsI U PACIPOCTPAHEHUS
onbIT Takux rurantoB, kak CUBYP u I[TAO «TatHedhTh».

CUBYP nporen yepes psi MHHOBAIUH, U30paHHBIX KOMITAHUEH TPU peaanu3aluu cTpaTeruu
3aMKHYTOTO IUKia. [lomoOpaHbl MPOAYKTHl KOMIIAHUH, TOMJISKANINE PEIHUKINHTY, ONpenesieH
nepeyeHb TOBAPOB, MPOU3BOAUMBIX HA YCIOBHSX 3aMKHYTOTO IIMKJA, OCYIIECTBISICTCS BHEAPEHUE
TEXHOJIOTUH U MEePEenoAroTOBKa KaJpoB.

[TAO «TatHedTh» BHEAPSIET UUPKYIIPHYIO SKOHOMHKY Ha BCEX CTAIUSIX CBOEH pabOThI — OT
no0baM  HEPTH 10 peanu3zanud HepTenpoaykToB. CTpaTerus KOMIIAHHH 10 BHEIPCHHIO
HUPKYISIPHOW DKOHOMHUKM BKIIOYAeT TaKWe OJTalbl KaK JIeKapOOHW3allMs, YWUCTash DHEPTHUf,
pecypcordpHeKTUBHOCTh, 3alUTa SKOCUCTEM CYIIH, pPAalWOHAIBHOE BOJOMCIIONB30BAHUE,
WHHOBAIIMOHHOE Pa3BUTHE U YCTOMUMBBIN pocT pernoHa. [IAO «TaTtHedTs» yTBEpAUIIO MPOTPAMMY
9KOJIOTUYECKOT0 pa3BuThs 10 2025 roaa, mpeaycMaTpUBAIOIIYIO MPEK/IE BCETO COXPAHEHHE YHCTOTO
BO3[lyXa 3a CUET COKpAIIEHUS BBHIOPOCOB MAPHUKOBBIX Ta30B. DKOJOTUYHOCTH JOOBIYU HE(DTH
BO3pOC/Ia 3a CUET MPOIECCOB NU(PPOBHU3AIMKA — BBEIEHBI B JIEUCTBHE HU(PPOBBIE TBOWHUKH
MECTOPOXKIACHUN, MUHUMU3UPYIOLINE MPOTEUKH CHIPbSi, OTPOMHBIX 3KOJOTMUECKUX PE3YNIbTATOB
nobuics HedrenepepabarbiBatouii komiuieke «Tatnegptn» — TAHEKO, Becnoit 2021 rona
3amyuieHa nporpamMma «L{upKynspHbIi 1ec», B X0J1€ KOTOPOil BhIcaxkeHo 5,2 MiH caxeHles. Ha A3C
«TatHedTn» ycraHaBnuBaroTca (HOHAOMATHI, BblAONIME KOQE MpPU claye MYCThIX MIIACTUKOBBIX
OyThITOK. DaKTUYECKHU, IUPKYISIpHAs SKOHOMHKA BHEIIPSIETCS B JOOBIYY CBHIPBS, €T0 MepepadoTKy,
BBIMTYCK MTPOIYKTOB HEPTEXUMHH, COOP OTpaOOTaHHBIX TOBAPOB HA YTUIIU3AIMIO, OXPAHY SKOJIOTHUH.
Cnenyer otmetruthb, 4to wuHBecTOpbl [IAO «TaTHedTh» HayanmM OTCIIEKUBATH BBHITIOJIHEHHE
KoMrnaHuedl mokazateneid ESG, uTo sBIseTCSs JOMONMHUTEIBHBIM CTUMYJIOM Tepexoja K
LUPKYJISIPHON SKOHOMUKE.

Takast neSITeNbHOCTh KOMIIAHUU OKa3bIBAET CEPbE3HOE BO3JEHCTBUE HAa XOJ IMpolecca
NeKapOOHHM3allud pEeruoHa — B JaHHOM ciy4ae, PecmyOomuku Tarapcran. Ilpexnme Bcero,
TepPUTOPUATIBHO caMasi KpymHas CTpykTypa TarapcraHa paccpeoTodyeHa [0 MHOTHUM Topojam,
BKIIIOUasi AnbmeTbeBck, HikHekamck, Enabyry, byrynemy, JlenuHoropck u Jpyrum, To €CTh OXBaT
MEepPexo/IoM K LUPKYISIPHOW SKOHOMHKE HMEET IIMPOKyl Treorpadwuto. bonee Toro, oH mmeer
MHOTOOTpPAclIeBOM pe3yiabTaT — HedTeno0bya, HedTenepepadoTka (IPOU3BOACTBO OCH3MHA,
MJIaCTMACC, IIMH U MIMPOKOTO CIEKTPa IPYTHX TOBAPOB), JIECHOE X031CTBO, SHEPTreTHKA.
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B mupoBom macmtabe ocoboe MecTo B Mepexojie K MUPKYISIPHON SKOHOMHUKE OTBOIUTCS
MUIIEBON MPOMBIIUIEHHOCTH, TaK Kak ceroaHs 30 % Bcero mpo1oBOILCTBUA MPOIMAIAET UK UJET B
OTXO/bl. DTO KpailHe HEraTUBHO BIUSAET HA IMPUPOJHBIC PECYPCHl U HE COOTBETCTBYET IMPHUHIIUIIAM
numieBoid 6e3omnacHoctu. Kpome Toro, takum obpazom tepsiercss 10 % mupoBoro morpelieHus
sHepruu. Cepbe3HOE HEraTUBHOE BIUSHHE OTCYTCTBUE  IIUPKYJISIPHOM HOKOHOMHUKH B
MIPOJIOBOJILCTBEHHOMN c(hepe OKa3bIBAE€T Ha HKOJIOTHI0. BRIOPOCH MapHUKOBBIX T'a30B, MOPOKIECHHBIX
MIPOJIOBOJILCTBEHHBIMU MOTEPSMH, COCTABISIOT 3,5 TUTaTOHH B SKBUBAJICHTE YIJIEKUCIOMY ra3y. B
sToil cBs3u B 2015 rogy OOH B kadecTBe OJHOrO M3 MPUOPUTETOB yKazajla Ha 3aMEHY JIMHEHHOU
MO/IEJIM SKOHOMUKH Ha 3aMKHYTYIO UMEHHO B ITPOJIOBOJILCTBEHHOM CEIMEHTE.

[lepexon Ha MPUHIMIBI HUPKYISIPHON SKOHOMHKH SIBIISIETCSI CETOJHS Oe3albTepHaTUBHON
CTpaTerueli MHHOBAIIMOHHOTO PAa3BUTHS JIJISl BCETO MUPOBOTO coodmiecTBa. CriejoBaTeIbHO, BAXKHON
MHUCCUEH HSKOHOMHMYECKON HayKu SBISETCS BbIpaOOTKa HOBOM KOHULENIMH OW3HEC-MOJIEIH
MPEINPUATHIA BCEX OTpaciieil U BUAOB JIEATEIBHOCTH U PEKOMEHIAIMN MO0 KOH(PUTYpAIUH HOBON
ceTeBoi HH(PPACTPYKTYPHI UX B3aUMOJICHCTBUSI.

3akjouenue

MacmtabHble U3MeHeHHUs KiuMara U TpeboBaHus crpaH EBpocorosza mo nexapOoHu3anuu
MIPOM3BOJICTBA TPEOYIOT HE3aMEUIMTENILHOTO Tepexoaa mpeanpusatuii Poccuum K SKOHOMHUKE
3aMKHYTOTO IIMKJIa, MPEANoararonieii MUHUMHU3AINIO YriiepoaHoro cieaa. Heobxomumo mmpokoe
TUPAXKUPOBAHUE HAPAOOTOK YYEHBIX-IKOHOMHUCTOB B JaHHOW OOJIACTH CPEIUd MPOMBIIUICHHBIX
KOMIIaHUH, TO3BOJIAIONIMX ONTHMAaJIbHBIM 00pa3oM MpeoOpa3oBaTh HHHOBALMOHHOE pPa3BUTHE
mpou3BoJicTBa. HoBas Gu3Hec-Mo/ienb MpeAnoiaracT BHEAPEHNE TEXHOIOTHYECKUX U TPOAYKTOBBIX
WHHOBAILIMM, COOTBETCTBYIOIIMX 4 MNPOMBILUIEHHON peBoionuu. Ee snemeHTamu sBIseTCs
OTBETCTBEHHOCTh IPOM3BOAUTENSI HE TOJBKO 3a JKOJOTHYHOE IPOM3BOJCTBO TOBapa, HO U
nepepaboTKa ero mocjae OKOHYAHHsI CPOKa CITY)KOBI B HOBOE CBIPBE, a 3aTEM B U3JICIHE.

HoBbIM KauecTBEHHBIM MOJXOAOM K BEICHHUI0O MApPKETUHTOBBIX Pa3pabOTOK CTAaHOBHUTCA
BBIOOD U3ENUINA, TOPOKAAIOIUX MUHIMYM OTXOIOB M CPABHUTEIBHYIO JACIIEBU3HY UX MEPEPaOOTKHU.

ba3oBoit nHHOBaIMEl OU3HEC-TIPOIIECCOB CTAHOBUTCS KYPC Ha BBIITYCK TOBAPOB JUIUTEIHHOTO
CpOKa CIIY’KOBI, 4TO IMOPOXKITAET KOHPIUKT HHTEPECOB ¢ HEOOXOIUMOCThIO PACIIMPEHUS PHIHKOB U
00BEMOB COBITA.

[TpuHIIMTIHATEHO HOBOE MECTO B IIUPKYJISIPHON SKOHOMHKE 3aHUMAET IIEPUHT, COBMECTHOE
UCIIONIb30BaHUE PECypcoB. ITOT YyYacTOK OusHeca TpeOyeT MOIIHONH UHGOPMAIMOHHON
UHOPACTPYKTYPHI U CTPOUTCS HA CETEBOM B3aMMOJICHCTBUU MaKpO- U Me30- YpoBHA. Co3/laHuE 3TUX
ceTeil W BHEAPEHHE B MPAKTHKY SBISAETCS KPYMHOMACIITAOHBIM MPOEKTOM, aKKyMYIHPYIOIIIM
WH(pOpPMAIIMOHHBIE, WHTEUIEKTyalbHbIE U (UHAHCOBBIE pecypchl MakpoypoBHsA. I[lomoOHBIE
METanpoeKThl MPU3BAHO OCYIIECTBIIATH TOCYIaPCTBO.

[lepexon TEXHONOTHI Ha WHHOBAIIMOHHBIM YpPOBEHBb, OOECHEUMBAIONINN MUHHUMHU3AIUIO
OTXOJOB, pPAlMOHAIBHOE MCIOJIb30BAHUE BCEX BHUAOB PECYpCOB MPEANOJAraeT BHEAPEHUE
COOTBETCTBYIOIIMX  PE3yAbTATOB  HMHTEIUIEKTYalbHOW  JeATenbHOCTH. Peub  uaer o0
HMMITIOpTO3aMeleHuH B chepe pa3paboTKu U KOMMEPIHATU3AIMN POCCUUCKUX MTATEHTOB, TOCKOIBKY
HMEHHO B c(epe IHPKYIIPHON 3KOHOMHUKHU 3apyOesKHEBIC pa3pa0OTUMKH HE CIlemar IpojaBaTh
TULeH3uH peanpusitusm u3 Poccuun. CrienoBaTenbHO, MHTEIICKTYAIBHBINA MMOTEHIIMAT POCCUMCKUX
YUEHBIX, JMOOMBIIMXCS HAyYHBIX pe3YylIbTaTOB B OOJACTH 3aMKHYTOTO IMKJIa, HE0OXO0IUMO
TUPAXKUPOBATH U MOJAEPKUBATH IPU BHEJIPEHUU.

B nacrosimee Bpems Poccus BeiHyKIeHa GOpCHpoOBaTh MEPeXo] K MUPKYIIPHONH IKOHOMUKE
KaK TJIAaBHOMY TPEHJy WHHOBAIIMOHHOTO DPAa3BHUTHS MPOMBINIICHHOCTH. [Ipu 3TOM mpeanpusatus
CTOJIKHYTCS C PSAIOM JOTIOJHUTEIBHBIX TPYIHOCTEH — YAOPOKAaHHEM TOBAPOB, CHMIKEHHUEM
BO3MOXHOCTE KOHKYPEHIINH.

HecMmotps Ha mepeuunciennbie mpobdiemMbl (UHAHCOBOTO, TEXHOIOTUYECKOTO U MEHTATBHOTO
XapakTepa SKOHOMHKA 3aMKHYTOTO IUKJIA CTAHOBUTCS HEM30CKHBIM IyTEM pPa3BUTHS OOIIECTBa,
MTOMOTAIOIINM Pa3pelInTh KOHPIUKT MEXTY IKOHOMUYECKUM POCTOM U TOTPEOIIIEMBIMH pecypcaMu
Y CIIPOTHO3UPOBATH OYIyIIee YCTOMUYUBOE Pa3BUTHE.
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AHHoTanusi. COBpPEeMEHHbBIH JTanm pa3BUTHA POCCUICKOW SKOHOMHKH JAMKTYET HEOOXOAMMOCTh
COBEpILICHCTBOBAHUS TOJXOJ0B M TEXHOJOIMH YNpPAaBJICHUS BHEUTHEOKOHOMHUYECKOH JesITeNbHOCTHIO |
BHEILIHEH TOProBiieil Kak Ha (enepantbHOM, TaK U OCOOCHHO HA pernoHanbHOM ypoBHE. CerofHs pa3BHUTHE
BHEITHEOKOHOMHYECKUX  CBsi3ed M pa3paboTka S(QGEKTHBHBIX  HHCTPYMEHTOB  OCYIIECTBICHUS
BHEITHEOKOHOMUYECKOW JIESATETLHOCTH, Pa3BUTHE MEXKIYHAPOIHOTO HHBECTHIIMOHHOTO COTPYIHHUYECTBA
npuoOpeTaroT Bce Ooblree 3HaYeHHe. Lenbio JaHHOro UcCIen0BaHus SIBISIETCS aHAJIM3 OCHOBHBIX ITPOOJIEM
W ONpeneleHuEe NPUOPUTETHBIX HANpaBIICHUH Ppa3BUTHS BHEIIHEAKOHOMUYECKOW MAEATENIbHOCTH KakK Ha
(denepanbHOM, TaK U Ha PETMOHANBHOM YPOBHSX. B HcclieoBaHWU ONpeNeneHbl cTpaTernyeckue el 1
3a]]aud Pa3BUTUS BHEITHEOKOHOMHUYECKOW JICSITENBHOCTH C Y4YETOM CKIIA/IBIBAFOIIUXCS TEHJICHIIMH Ha
MHUPOBOM DBIHKE, MNPOJAODKAIOIINXCS SKOHOMHYECKHX CAHKIMK, AABJIEHHS CTarQALHUOHHBIX PUCKOB H
TeONOJIMTHYECKUX (PaKkTOpOB, a Takxke rinodanbHoN nanaemun kopoHasupyca COVID-19. Ilpu atom ocoboe
BHUMaHHUE OBLIO yJIEIEHO MOUCKY U pa3paboTKe HANPaBJICHUH Pa3BUTHSI MHBECTUIIMOHHOTO COTPYAHNYECTBA
B KOHTEKCTE POCCUHCKO-KUTAHCKUX SKOHOMHYECKUX OTHOILLICHUH.
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Introduction

The development of foreign economic activity of the Russian Federation in order to improve
the competitiveness of its national economy faces a number of factors, such as slow integration of the
country into the world economy along with the desire of Russia to keep its position in the international
economic and trade space, as well as many others.

Until recently, in the context of the development of foreign economic activity and the
implementation of foreign economic policy, from a formal point of view, the targets and tasks
presented in the foreign economic strategy of the Russian Federation until 2020 were relevant. In
particular, where the main goal of the foreign economic policy pursued by the Government of the
Russian Federation was formulated, namely “creating the conditions for Russia to achieve the leading
positions in the global economy by participating effectively in the world division of labor and
increasing the global competitiveness of its national economy” (Foreign Economic Strategy of the
Russian Federation up to 2020 [Vneshneehkonomicheskaya strategiya Rossijskoj Federacii do 2020
goda, 2008].

About ten years have passed since the time when the Ministry of Economic Development of
Russia, involving other ministries and departments, as well as business community, designed this
strategy. Over this period, the global economy has seen a number of significant changes, which,
mostly negatively affecting the Russian national economy, find their reflection in the current
international economic order and foreign economic relations of Russia.

«To achieve these goals and objectives the Ministry is working in the following main areas:

e Improving trade and investment regimes with foreign partners. It is carried out through
negotiations on new multilateral agreements within the WTO framework, free trade agreements,
agreements on the investment promotion and protection.

e Strengthening integration within the framework of the Eurasian Economic Union (EEU).

e Development of bilateral trade and economic relations with foreign partners, which is
implemented through the activities of Intergovernmental commissions and other dialogue platforms;
monitoring trade policy and controlling compliance by trade partners with their international
obligations towards Russia; creating favorable conditions for foreign trade activities and eliminating
trade “irritants".

e Multilateral economic cooperation, including within the framework of the WTO, CIS,
BRICS, APEC, and SCO.

e Implementation of the world's best regulatory practices affecting foreign economic
activity» [Foreign economic activity, 2020].

From a socio-economic point of view, the situation with an unbalanced structure of the
Russian economy, with obvious predominance of the fuel and raw materials industries at the expense
of machinery industry and machine tool building, makes the Russian economy vulnerable; besides,
the machinery industry itself suffers from a poor development of new technologies. Thus, what is
needed is to develop more advanced approaches to promote the medium and small business sector,
especially at the regional level, which, in turn, requires increasing the competitiveness of the national
produce in other areas of the Russian economy, in particular, the promotion of the national
agricultural produce to world markets, the development of high-tech industries, etc. [Selyukov, 2018].
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It is worth mentioning that currently the international markets are highly volatile, and by
developing its non-resource exports, Russia will be able to reduce the impact of this volatility on the
performance of its economy. The key factor in promoting exports and, thus, foreign trade of Russia will
be attracting new exporters in the Russian foreign economic activity and an increase in their
competitiveness (On the Russian Exports Center, 2018). So, the creation of a globally competitive
system to support the non-resource exports is one of the main and promising directions in the
development of the Russia's foreign economic activity. And it is now that the features and conditions
for increasing the effectiveness of foreign economic cooperation of Russia with the member states of
the Eurasian Economic Union (EAEU) become of vital importance.

Literature Review

Recently, the problems and tasks of the foreign trade of the Russian Federation have received
a lot of attention of researchers. Of special importance are the studies on the Russian-Chinese
relations and their role in increasing the foreign trade turnover of Russia [Karaganov, Makarov, 2015;
Pronina, Svetlova, Ivanova, 2020; Ivanova, 2015; Blanchard, 2016, Halpin, Ummelas, 2017; Zhao,
Ezhov, Vasiliev, 2019].

The perspectives of the development of the Russian economy through the cooperation within
the Eurasian Economic Union (EAEU) and the Silk Road Economic Belt were well studied in the
papers [Van, Van, 2014; Skriba, 2016; Selyukov, Shalygina, Kulik, 2021].

Model, Data and Methodology

In the post-Soviet countries, it is the EAEU today that is a dynamically developing integration
association. Therefore, the integration processes within this union are of particular importance for the
Russian economy. This is only natural, as the economic interests of Russia in the CIS states are largely
determined by the existing close relations with the former Soviet republics. Besides, in all the EAEU
member countries, the levels of the active state involvement in the economy and of the state regulation
of the latter are quite high, which can be good for promoting integration processes and making them
more targeted. One of the major conditions to ensure a positive impact of the Eurasian integration on
the development of foreign economic activity and economic security of the Russian Federation is the
development of its regional markets: of energy, food, transport services, investments, and educational
Services.

As a result, the methodological basis for studying the problems of the foreign economic activity as
a factor to increase the competitiveness of the Russian economy is made up with the main principles of a
systemic and integrated approach. This made it possible to study and analyze the external and internal factors
of the development of the Russian foreign economic activity, the elements and relationships that most
significantly influence the socio-economic development of the country.

The conducted study used the methods of factorial and comparative analysis, marketing analysis
and observation, as well as SWOT analysis. Particular attention was paid to a comprehensive assessment
of the developing trade and economic relations with the countries of Asia and Latin America, especially,
with the People's Republic of China (PRC). The empirical data were processed using the methods of
mathematical statistics. The methods mentioned above were used in various combinations at different
stages of the study, depending on the goals and objectives.

Empirical Results

In recent years, the Russian economy has found new markets to sell its products and has
improved its trade and economic relations with a number of countries that were not considered as the
strategic partners when the aforementioned strategy was being shaped. For example, in 2007-2008,
the Russian economy, in line with the established geographical structure of its foreign economic
relations, was oriented primarily towards the traditional European markets. At the same time, the
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position of Russian companies in the rapidly growing markets of Asia and Latin America was quite
weak, with negative trends being observed in some of the areas. Russia, for instance, had a negative
trade balance with its main trading partner in Asia — China.

According to the strategic goals and objectives of the Russian Federation in the foreign
economic relations the most relevant areas in the context of the development of bilateral economic
cooperation are currently the following [Selyukov, Shalygina, Kulik, 2021]:

- cooperation with non-CIS countries (excluding Japan and ASEAN countries-Brunei,
Vietnam, Indonesia, Cambodia, Laos, Malaysia, Myanmar, Singapore, Thailand, Philippines);

- Countries of the Association of Southeast Asian Nations (ASEAN);

- Special project of the Ministry of Economic Development of Russia-Japan;

- Cooperation with the CIS countries.

However, we can confidently say that the development of a strategic approach to bilateral
economic cooperation with China is the most relevant in the modern coordinate system of Russia's
foreign economic activity. At present, the PRC is indeed the most important and high-priority partner
in the matters related to the development of our country's foreign economic activity. There have been
different stages in the history of relations between Russia and China, but their current state gives hope
for an even greater mutually beneficial effect in the strategic perspective.

Now, China is the most important partner, a priority partner, of Russia in terms of developing
the foreign economic activity of the latter. This resulted in 2017 in China leading in both the Russia’s
trade turnover (86975 million dollars or 14.9%) and in Russia’s exports ($38919 million or 10.9%)
and imports ($48056 million or 21.1%). Moreover, it is China that is the major exporting partner of
Russia ($11322 million), which is undoubtedly the most important factor to facilitate the further
modernization of the Russian economy. If we consider the entire period of 2015-2019, the trade
turnover has almost doubled. At the end of 2019, Russia ranked 11th in the ranking of China's 20
main trading partners (10th place excluding Hong Kong). In 2019, exports to Russia increased by
3.6% and reached $ 49.7 billion. Russia has delivered goods for $ 61.05 billion to China. It is noted
that in December alone, the aggregate indicator of exports and imports of goods between Russia and
China exceeded $ 10 billion (Fig. 1) [Selyukov, Shalygina, Kulik, 2021].
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Fig. 1. Dynamics of foreign trade turnover between Russia and China
in 2015-2019 [Selyukov, Shalygina, Kulik, 2021]
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Speaking about investment cooperation between Russia and China, it should be emphasized
that in the current conditions of the development of the world economy, the problems of increasing
its efficiency are primarily due to the need to search for alternative sources of investment to stabilize
the Russian economy in the face of a recession, the ongoing sanctions regime and smoothing out the
consequences of the coronavirus pandemic.

The most important factor influencing the development of Russian-Chinese trade and
economic relations is the positive dynamics of the volume of mutual trade, which in 2020 reached
107.77 billion US dollars, it should also be noted that, the indicator is slightly, by 2, 9% lower than
in 2019.

It should be noted that US $ 10.8 billion is the volume of trade between the PRC and the Far
Eastern Federal District, which is about 25% of the total. Also, it should be emphasized that China is
the most important partner of Russia in the process of development prospects in the territory of the
Far East of preferential treatment of priority development territories and the free port of Vladivostok.

Globalization and economic integration have a serious impact on the development of
territories. Over the past decades, Russia has been a particularly attractive subject for organizing
China's export activities and an attractive territory from an investment point of view.

The growing interest of the Chinese side is characterized by the participation of 58 Chinese
companies in the implementation of economic projects, they are residents of the PDT and SPV. It
should also be noted that the volume of investments of these enterprises is 11.6 billion US dollars.

Chinese businessmen are showing interest in industries such as forestry, agriculture, logistics,
transportation, etc.

Today, China is one of the largest investors in the Russian economy and the largest foreign
trade partner of Russia. Accumulated direct Chinese investments in Russia at the beginning of 2020,
according to Russian data, amounted to USD 3.7 billion (Fig. 2), but according to the estimates of the
Chinese side - USD 12.8 billion, which is not true.
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Fig. 2. China's investments in Russia

Meanwhile, the pace of development of investment cooperation is slowing down, and this is
evidenced by the clearly expressed tendency to withdraw a large volume of Chinese investments from
the Russian economy.

In fact, China has never been a major investor in Russia, and has never become one even amid
falling Western investment. Here we should recognize the fact that at present, all economically
profitable (Chinese) investments are located outside Russia.
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At the same time, China itself has attracted more and more investments in its economy in
recent years. «China has managed to cope with the negative impact of the COVID-19 pandemic and
achieve its goal of stabilizing the flow of foreign investment in 2020, overcoming the downward trend
of global foreign investment. The inflow of foreign investment in the PRC services sector in 2020
amounted to 776.8 billion yuan, which is 13.9% more than in the previous year» [Rossiya i Kitaj
utverdili perechen' znachimyh proektov investicionnogo sotrudnichestva na 107 mlrd dollarov, 2020].
And investments from Russia are also not essential for the Chinese economy (Fig. 3).
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Fig. 3. Russian investments in China

Considering a quite promising initiative of China aimed at improving the existing trade routes
and creating new ones, as well as transport and economic corridors (this initiative was first known as
the Silk Road Economic Belt (SREB), which is now embodied in the concept «One Belt — One way»),
the Russian economy may receive additional incentives for its development, that is: the status of a
large transit zone; an increase in return on investments in the transport infrastructure; more active
development of the Asian regions of Russia; and an opportunity to increase the supply of Russian
products to Asia.

The very idea of creating the SREB was put forward by the President of the People’s Republic
of China Xi Jinping and was first mentioned in his speech in Astana during his state visit to
Kazakhstan in September 2013, which focused on the common strategic goal for China and the
Central Asian countries: the stable development of the economies, prosperity and power of the states.
The Chinese leader emphasized the need to “strengthen practical interaction far and wide” and
“convert the advantages of political dialogue, geographical proximity and economic complementarity
into the advantageous cooperation, sustainable growth, common interests based on mutual benefits
and common gains [Speech by President Xi Jinping at Nazarbayev University, 2013].The SREB
concept can be implemented by taking the following measures: political coordination, interconnection
of infrastructure, trade liberalization, free movement of capital and improving mutual understanding
between peoples (Economic Development Strategy «One Belt — One Way», 2018). In practice, this
project provides for solving problems in the fields of infrastructure construction, investment in the
industry, development of natural resources, trade, economic and financial cooperation, humanitarian
exchanges, environmental protection and interaction at sea.
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In order to finance the implementation of the SREB project, two new financial institutions
were created in China in 2014: The Asian Infrastructure Investment Bank (AlIB) and The Silk Road
Fund.

As early as in 2015, not only the prospects for creating the SREB were actively discussed, but
rather the development of the 21st Century Maritime Silk Road. In general, the three most frequently
mentioned overland and two sea routes can be referred to as the main SREB routes: along these routes,
the following international corridors of economic cooperation are planned to be formed — China—
Mongolia—Russia, China—Central Asia-West Asia, China—Indochina, China—Pakistan and
Bangladesh—India—Myanmar—China [Van, Van, 2014].

So, the SREB project means a program to radically intensify China’s foreign economic
activity in Eurasia along the historical route which was used for transporting goods from China in
ancient times. Chinese political experts emphasize that the idea of creating the SREB is not new for
China — over the past decades, a number of leaders of the country called for the restoration of the
ancient Silk Road, but it was Xi Jinping who was the first to bring this initiative to the official level.
In fact, the concept of the Silk Road Economic Belt is the most important direction in China’s foreign
policy, a vector of moving towards its new global role.

Russia responded to the Chinese initiative with the concept of coexistence and
complementarity, or the integration of the SREB with the Russian integration project — the Eurasian
Economic Union (EAEU). This idea began to develop in late 2013-early 2014 [Skriba 2016]. The
agreement on linking the EAEU and the Chinese SREB was signed by the heads of the Russian
Federation and China in May 2015 during the visit of Xi Jinping to Russia.

The most significant of them was The Joint Statement of the Russian Federation and the
People’s Republic of China on Cooperation in Integrating the Construction of the EAEU and the
SREB (2015). In the course of the interaction between the two countries, the Commission for
connecting the EAEU and SREB projects has been created [Van, Van, 2014].

On May 14-15, 2017, the first high-level forum on international cooperation within the “One
Belt — One Way” strategy was held in Beijing, in which the leaders and heads of the government from
29 countries took part, including Russian President VIadimir Putin.

It is important to mention that another step was taken on January 17, 2018, when the EEC
board approved a draft agreement between the EAEU and China on the exchange of customs
information on goods and vehicles for international transportation moving across the customs borders
of the EAEU and China. This agreement creates a unified custom register that includes information
on customs control along the route of goods and solves the issue of mutual recognition of the customs
control results by the countries participating in the transport corridors. This will help expedite the
clearance of goods imported into the Union countries and China, as well as those transported in transit.

At present, the main integration of these initiatives, as expected, has taken form of various
infrastructure projects in the EAEU countries. The emphasis is made on transport and logistics
infrastructure, since the transport corridors of the SREB, as conceived by the Chinese partners, should
link resources, productions and sales markets. It is highly likely that the negotiations on the Moscow-
Kazan rapid transit railway will be completed in the current year, this railway being part of the Eurasia
high-speed railway from China to the EU via Kazakhstan, the Russian Federation and Belarus
[Economic Development Strategy "One Belt — One Way", 2018].

At the same time, China’s infrastructural projects with the EAEU countries are mainly
bilateral, as Beijing deliberately seeks to work with partners directly, rather than through collective
bodies. Therefore, overall, the share of China’s projects in the process of integrating the “One Belt —
One Road” initiative and the EAEU is still insignificant, with these projects hardly having any
significant affect on the economic development of the Union. The situation may start to improve
when the agreement on the exchange of customs information between the EAEU and China comes
into effect after it is approved by the Chinese partners.
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According to several credible experts, when integrating the SREB and the EAEU, it is
important to prevent the diffusion of those EAEU regulations which often do not coincide with the
Chinese ones. This specifically applies to the work of the transport and logistics infrastructure (rail
and other kinds of transportation) in the territory of the Union. Experts also talk about inconsistency
among the EAEU participants when launching cross-border infrastructure projects with the Chinese
partners, which reduces their effectiveness in the end.

Besides, at the current stage of integrating the EAEU and the SREB, one of the vital areas is
improving the mutual understanding between peoples by means of developing humanitarian
exchanges, above all, in education, especially at the regional level.

Currently, one of the positive examples of such cooperation in the sphere of education is a
project implemented at the Institute of Economics and Management of Belgorod State National
Research University (BelSU): practice-oriented training for undergraduates from Dezhou State
University majoring in World Economy and Trade. So, apart from achieving a number of economic
(to increase revenues), social (to improve the quality of teaching, learning and academic mobility)
and branding (to help the University enter the leading world university rankings and to increase its
competitiveness) goals, BelSU at the same time is making a contribution to the promotion of the
Russian-Chinese relationship.

In addition to the above, one of the most important ways of promoting foreign economic
activity, especially when there is a serious threat of criminalization of foreign trade, is to increase the
efficiency of government bodies, the main goals and objectives of which are to ensure economic
security at all the levels of the national economic system. Among these state bodies, without doubt,
are customs authorities of the Russian Federation, which regulate the legal relations that arise, change
and cease in the Russian customs area. The strategic goal of the customs service of the Russian
Federation is to increase the level of economic security of the Russian Federation, to ensure the
complete and regular flow of revenues into the federal budget, to defend the interests of national
manufacturers, to protect intellectual property and to assist foreign trade through improving the
quality and effectiveness of customs administration [Komplekshaya programma razvitiya FTS Rossii
na period do 2020 goda, 2017].

One of the priority areas in terms of enhancing foreign economic activity, improving the
investment climate and promoting entrepreneurial activity in Russia, is, first, improvement of the
customs administration. With this in mind, the most important aspect is the interaction of the customs
service of the Russian Federation with the business community when preparing laws and regulations
that make up the EAEU law and the legislation of the Russian Federation on customs, as well as the
development and implementation of “road maps” of the National Entrepreneurial Initiative on
improving customs administration and export support. These issues have been repeatedly discussed,
but their practical solutions require the development of new approaches and methods.

Conclusion

Thus, it should be recognized that the idea of integrating the two initiatives is still at an early
stage, and significant opportunities for cooperation between the parties in the formation of a Large
Eurasian Partnership for the mutual benefit of all its participants have yet to be found. The integration
of the EEU and the SREB is still lagging the political agenda. First, the roadmap, which was supposed
to be ready by early 2016, is still under development. Secondly, there are no signs that a political
dialogue on this issue can take place between the EAEU members soon.

An important aspect when pairing the EECS and the EAEU is to prevent the dilution of those
Union regulations, which often do not coincide with the Chinese ones. First, this concerns the work
of the transport and logistics infrastructure (rail and other transportation) on the territory of Russia.
Currently, there is also an inconsistency between the EAEU members in launching investment
projects with the Chinese side, which reduces their effectiveness.
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One cannot but agree with the fact that the bulk of Chinese investment comes from
intergovernmental cooperation. As a result, without a powerful administrative resource, the Chinese
will not invest in the Russian economy. Therefore, in order to attract Chinese investment, it is
necessary to ensure the security of foreign investment in parallel with increasing political support at
the highest level.

In the current conditions, in the context of the development of investment cooperation, special
attention should be paid to the scientific, technical and innovation sphere to develop the most effective
vaccine against Covid-19. Among the most promising areas of interaction in this area, the following
key areas of bilateral dialogue can be identified:

- basic research,

- artificial intelligence,

- new energy resources and materials,

- information and communication technologies and the Internet,

- biotechnology,

- aerospace industry,

- nuclear power,

- agriculture and environmental protection.

In general, it should be emphasized that the current trends in the development of the world
economy make it urgent for the Russian government to review issues related to the priorities of
foreign economic policy, to develop new approaches and tools for their application, with further
formalization in the form of a modern strategy for the development of foreign economic activity in
Russia, in which special attention will be paid to increasing the investment attractiveness of domestic
projects.
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Annotauus. [lpoueccsl nHPOpMaTH3aIUU U TUPPOBU3AMUKN COLHATHHO-YKOHOMHUYECKOTO MPOCTPAHCTBA
W3yYaroTCs C Pa3IUYHBIX HO3UIHHA 1 BKIIOYAIOT MHOXKECTBO aclieKToB. B cdepe npenocraBneHus TypucTCKUX
YCIYT TaKKe CJIEAYyeT OTMETUTh 3HAYMMOCTb BHEAPEHUS HOBBIX TEXHOJOTMH, MX NPUMEHEHHE UM BIUSHHUE.
HecmoTpss Ha TO, 4yTO mnpoOieMbl pPa3BUTHS Typu3Ma [OCTATOYHO XOPOIIO OCBELIAOTCS B padorax
COBPEMEHHBIX YUYEHBIX, OCTAIOTCSl MaJOUCCIIeIOBaHHBIMI BOIPOCHI OIICHKH BIMSHUS TPaHC(OPMAIMOHHBIX
MPOIIECCOB, CBSA3aHHBIX C MEPEX0JOM K WH(POPMAIMOHHOMY OOIIECTBY, Ha MOKA3aTENH Pa3BUTHUS TypU3Ma.
OTuM 00yCIIOBICHA TOCTAHOBKA LIEJIU JAHHOH paboThl, 3aKIIOYAIOLIAsACS B IPOBEJCHUH OLEHKU B3aUMHOTO
BIMSHUS 3P PEKTUBHOCTH OCYLIECTBICHUS TYPUCTCKON NESTEIBHOCTU U YPOBHS Pa3BUTUS HHPOPMALILOHHOTO
o0IecTBa Ha TEPPUTOPUU OTAEIBHOIO peruoHa. BhIIBHHYTa THIOTE3a O TOM, YTO Pa3BUTHE TypHU3Ma
OTpaXkaeTcsi Ha YypPOBHE pa3BUTUA HHPOpPMaLMOHHOrO obmecrtBa B peruoHe. Ilposepka nanHOTrO
MIPENIONIOKEHUST TPOBEIeHAa HKOHOMETPUYECKMMH METOJaMU IpU TMOMOIIM H3YYEHHWH B3aWMOCBS3U
COLMAITbHO-9KOHOMHUECKUX TOKa3aTelel pa3BUTUS TypU3Ma M MHAMKATOPOB Pa3BHTHUS MH(OPMAIMOHHOTO
obmectBa B peruoHe. B pesymbrare uccienoBaHus IPOU3BENEH pacyeT WHTErpajbHOrO IOKa3aTens
3¢ GEKTUBHOCTH JESITENBHOCTH O OKA3aHUIO TYPUCTCKMX YCIyr B peruoHe Ha npumepe KabapauHo-
bankapckoit PecnyOnuku M copMynupoBaHa 3aKIOUMTENbHass OLEeHKA. [lodydeHHBIE pe3ysbTaThl
JOTIOJHSIOT KOHLENTYaJlbHbIE OCHOBBI aHann3a 3()p(PEeKTUBHOCTH AEATEIHHOCTH MO OKAa3aHUIO TYPUCTCKHUX
YCIIYT U TypHU3Ma B LIE€JIOM.

KiroueBbie ciaoBa: 3pQpeKTHBHOCTh, OICHKAa 3(PQPEKTHBHOCTH, TYpH3M, TYPHUCTCKHE YCIYT, CTATHCTHKA
TypHu3Ma, HHPOpMaIMOHHOE 00IIEeCTBO.
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Assessment of the effectiveness of tourism in the region,
considering the involvement in the information space
(on the example of the Kabardino-Balkarian Republic)
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173 Chernyshevsky St., Nalchik, 360004, Russia
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Abstract. The processes of informatization and digitalization of the socio-economic space are studied from
various positions and include many aspects. In the field of providing tourism services, it should also be noted
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the importance of the introduction of new technologies, their application and impact. Despite the fact that the
problems of tourism development are sufficiently well covered in the works of modern scientists, the issues of
assessing the impact of transformation processes associated with the transition to an information society on
the development indicators of various fields of activity, including tourism, remain poorly researched. This is
the reason for the formulation of the goal of this work, which consists in assessing the mutual influence of the
effectiveness of the implementation of tourist activities and the level of development of the information society
on the territory of a region. A hypothesis has been put forward that the development of tourism is reflected at
the level of development of the information society in the region. Verification of this assumption was carried
out by econometric methods by studying the relationship between socio-economic indicators of tourism
development and indicators of the development of the information society in the region. As a result of the
study, an integral indicator of the effectiveness of activities for the provision of tourist services in the region
was calculated using the example of the Kabardino-Balkarian Republic and a final assessment was formulated.
The results obtained complement the conceptual framework for analyzing the effectiveness of activities in the
provision of tourism services and tourism in general.

Key words: efficiency, efficiency assessment, tourism, tourism services, tourism statistics, information
society.

For citation: Ketova F.R. Assessment of the effectiveness of tourism in the region, considering the
involvement in the information space (on the example of the Kabardino-Balkarian Republic). Economics.
Information technologies, 48 (3): 465-474 (in Russian). DOI 10.52575/2687-0932-2021-48-3-465-474.

BBenenune

Typusm B KabGapauno-bankapckoii PecnyOnuke pa3BHBaeTcsi Kak CTPATETHYECKHA BaKHOE
HanpasieHue. VIHTEeHCUBHOCTb pa3BUTHs 3TOW cepbl U BBHICOKUH MYJIbTUILIMKATUBHBIN 3¢ dexT
J0X0/la M 3aHATOCTU CTAHOBATCS OCHOBAaHWEM Il IPEIACTABICHUS TYypU3Ma KaK OCHOBBI
yCTONYMBOIO pa3BUTHs 11eNbIX Tepputopuit [ Alikaeva, Oborin, Ketova, 2019]. B pamkax peanuzanuu
(benepanbHBIX U HAIMOHAIBHBIX TOCYJAPCTBEHHBIX MPOTPAMM OCYIIECTBISIETCS NESTEIBHOCTH I10
YKPEIJIEHUIO MECTHBIX TYPUCTCKUX aTTPaKUUN B pEUTUHIaX POCCUNCKUX U HUHOCTPAHHBIX TYPUCTOB.
Jlnst 9TUX 1enel PUHAHCHPYIOTCS MPOEKTHI MO 0J1aroyCTpOHCTBY TEPPUTOPUN, BKIIOYAsi OOBEKTHI
KyJIBTYpHOTO Haclelus, pa3udHble TYpPUCTCKHE 30HBI, aTTpakuuu Kypoprta IlpudnsOpycee,
TypUCTCKON MH(DpacTpykTypsl B 1ieqoM. OxxuaaeMbM 3QQGEKTOM OT MPOBOIAMMBIX MEPONPHUSATUN
ABJIAETCS TIOBBIIIEHUE UHTEpeca K TypucTckuM yciyram KBP u kak ciencTBue MOBBIIEHNE TaKUX
COLIMAJIbHO-9)KOHOMUYECKUX MOKa3aTesel Kak YnciIo TPYI0YCTPOEHHBIX IPpaXKaaH, YPOBEHb J10X0a
rpaxaH, nmokazatenb BPII, nons typusma B BPII u ap. Ciaexyer oTMETUTh, 9YTO Haps1y C YpOBHEM
o0ycTpoiicTBa, yCIOBUSIMU TpaHchepTa, pa3MEIIeHUs, NMUTaHUs M JPYIMX Ba)XHOE 3HAYEHHUE B
YCJIOBUSAX Pa3BUTUS HHPOPMALIMOHHOTO OOIECTBA [T YAOBIETBOPEHUS TYPUCTOB MOJIy4aeT TaKOH
¢bakTop, KaKk pa3BUTOCTb MH(popMarmoHHON MHOpacTpykTyphl [KeroBa, 2018]. B To e Bpewms,
YUNUTBHIBas BBICOKMHM MYyJIbTUIIJIMKATUBHBIN 3(dexT Typusma, HEOOXOAMMO YUYUTHIBATh, 4YTO
TYPUCTUYECKHII  CHpOC  CTUMYJIHMPYeT  pa3BUTHE  MH(OPMALMOHHO-KOMMYHHUKAIIMOHHOM
MH(QPACTPYKTYphl HA TEPPUTOPUSIX TYPUCTCKUX peruoHoB. CTeneHb MH(OpMATHU3AMKU CTAHOBUTCS
BAXHBIM KPHUTEPHEM I TYpUCTOB IIPU OLIEHKE KauecTBa IIOJIYYEHHBIX TYPUCTCKHUX YCIYT H,
ClIeZIOBAaTeNbHO, TAaHHBIN MMOKa3aTelb MPEICTaBIsAETCS BO3MOXKHBIM U 11€JI€CO00Pa3HbIM YUUTHIBATh
IIpU pacyeTe OLeHKU 3PPEKTUBHOCTU TYPUCTCKON AesITeNbHOCTH. Takum 00pa3oM, IpeAcTaBiIsieTcs
aKTyaJIbHBIM pPacCMOTPETh BO3MOXKHOCTh pacyeTa M ydeTa HMHTErpajbHOro IOKa3aTessl OlEeHKa
3¢ (HEeKTUBHOCTH TypHU3Ma B pErHOHE.

B pamkax Hacrosuiero wucciefoBaHus ObUla IOCTaBlieHAa I€Jb TMPOBECTH AaHAIU3
B3aMMOBIIMSHUSL YPOBHSI Pa3BUTHs TypU3Ma B PErHMOHE M CTENeHH HH(POpMaTH3alMHM OOIIECTBa,
BKJIFOYEHHUS TIOJYYEHHBIX OLIEHOK B 0000IIEHHBIN MOKa3aTenb 3(pHEKTUBHOCTH TypHU3Ma.

O} PeKTUBHOCTh TYPUCTCKON AESITENLHOCTU SIBJISETCS KIIOUEBBIM IMOKa3aTesleM, KOTOPBIN
UCIIOJIb3YETCS] B CUCTEME YIIPABJICHUS KaUeCTBOM TYPUCTCKUX YCIYT Ha BCEX YPOBHSX YIPaBJICHHUS.
Oco0eHHO BakHa Takas OIEHKAa Ha YpPOBHE TEPPUTOPUATILHOTO YIPABIEHHS, HANpUMeEp, NpU
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pa3paboTKe CTpaTerwd  Pa3BUTHS  TYPUCTCKOW  JecTMHAUUMU. D(OPEKTUBHOCTH  MOXKET
paccMaTpuBaThCS B Pa3HBIX ACTIEKTaX:

1) B aciekTe aHAIU3UPYEMbIX HHIUKATOPOB: SKOHOMUYECKas, UHBECTUIIMOHHAs, 010/ KeTHas,
COLIMAJIbHO-KYJbTYPHAs, SKOJIOrHYecKasi, opraHnu3zanuonHnas 3¢pdextusHocts [Mopo3oB, Mopo3osa,
Kapmnosa, Xopesa, 2014];

2) ¢ TOYKHM 3pEHHs 1eJIe M YpPOBHSI MCCIEAOBAHUS: HAa YPOBHE rOCyIapCTBa, Ha YPOBHE
peruoHa, Ha ypoBHE TYPUCTCKOM cephl B I[eJIOM, Ha YPOBHE OT/IEIBHOTO MPEeANpUsiTHs [ Ankaesa,
I'ypdosa, Kerona, 2017];

3) Mo cOCTaBHBIM 3JIEMEHTaM: IlieJieBasi, pecypcHas, ’KOHOMHYeckas [Me309KoHOMHKA
pazButus, 2011];

4) ¢ mno3unuu oOBeKTa wuccienoBaHus: AOPEKTUBHOCTD IA TOTPEOUTENS, IS
MIPOU3BOIUTENIS, JAJII TEPPUTOPUH U OOIIECTBA.

B o0uiem ciyyae 3¢ (heKTHBHOCTh XapaKTepU3yeT CTENEeHb 0KUAAEMOT0 WM JTOCTUTHYTOTO
pesynbrata TpeOyemoMy (KemaeMoMmy) pe3ylbTaTy C y4eTOM 3aTpaueHHBIX Ha 3TO PECYpPCOB,
OpYTUMHU clioBamMH, 3GEKTUBHOCTh XapaKTEPU3YET CTEIEHb JOCTHKEHHUS MOCTABICHHOMN LeNH Npu
olpezeneHHbIX 3aTparax [Mopo3osa, llleBuenko, Ky3spmuna, 2020].

I'ocynapctBennsim  cranmaptom ['OCT P HUCO 9000-2015 omnpeneneHo mnoHSATHE
3 (HEKTHBHOCTH KaK COOTHOIICHHE MEXIy JAOCTUTHYTBIM pPE3yJIbTaTOM M HCIOJIb30BAHHBIMU
pecypcamu [['OCT P HCO 9000-2015]. B Tom xe HOKyMEHTE OTMEYAETCsS OIpeaeIeHUE
pPEe3YyIbTATUBHOCTH KaK CTENECHW peaju3aliyl 3alUIaHUPOBAHHOW JESATEIBHOCTH M JTOCTHXKCHHS
3armmanupoBaHHbIX pes3ynbratoB [['OCT P MCO 9000-2015]. Takum oOpa3oM, MOKHO MPUATH K
0000IeHHOMY TMOHUMAaHUIO ((HEKTHBHOCTH KaK Pa3sHUIBI MEXKIY 3aTpaTaMd M pPe3yJIbTaTaMH C
OJTHOM CTOPOHBI M KaK CTENEHU pealn3alld HUMEIOUIErocss TYPUCTCKOrO TOTEHIHana |
WCII0JIB30BaHUS TYPUCTCKUX PECYPCOB — C APYTOM CTOPOHBI.

B nensx Hacrosimiero uccinefaoBaHus moj 3PGEKTUBHOCTHIO MOHUMAETCS OIEHKa YPOBHS
PE3yJIbTaTUBHOCTH PabOThl Cephl Typu3Ma Ha TEPPUTOPUHU OTICIBHOTO perumoHa — KabapawHo-
bankapckoit Pecrnybnmuku, KOoTOpash BbIpakaeTCsi B IOKa3aTeNsiX COIUAIbHO-IPKOHOMUYECKOM
3G deKTUBHOCTH U MHPOPMAITMOHHON Y PEKTHBHOCTH.

O0BbeKT " METOAbI UCCJICAOBAHUSA

B kauecTBe 00beKTa UCCIIEAOBAaHMS BBICTYNAIOT OCOOEHHOCTH Pa3BUTHUS TypH3Ma B PETHOHE
BO B3aMMOCBSI3HM C YPOBHEM pa3BUTHs MHPOpMAMOHHOTO oluiecTBa. MccnenoBanue npoBeaeHo 1o
JAHHBIM CTAaTHUCTHYECKUX HAOMIo/eHui 3a 7 yer mo tepputopun cyobekta PO — Kabapauzo-
Bbankapckoit Pecriyonuku.

B xone npoBoanMoro aHanu3a ObLIM UCIOJIB30BaHbl CTATUCTUYECKUE NPUEMBI U METOJIBI, B
TOM YHCJI€ METOJ] HOPMHPOBAHUS CTATUCTUYECKUX JAaHHBIX, pacueTa BECOBBIX KOA(PPHUIMEHTOB U
UHTETPaAJIbHBIX [TOKA3aTeNeN, PErpecCHOHHO-KOPPEISILIMOHHBIN aHAIN3.

bbula coctaBneHa meroauka aHanu3a P(EKTUBHOCTH OCYIIECTBICHHS AESITENBHOCTU IO
OKa3aHUIO0 TYPUCTCKUX yciyr Ha Tepputopur KBP, 0coOeHHOCThIO KOTOpOI BIISETCS BKIIOUYCHHE
(dakTopa, NIEeMOHCTPUPYIOIIETO ypoBeHb HHpopMatuzanuu Typuctckon cdepsr KBP. [lannas
METOJIMKA BKJIFOYAET CJICIYIOIINE ATAlbI:

| sranm. COop uHbpopmanuu. Ha naHHOM s3Tame oONpenensioTcs TEOPEeTHYECKHE 3aKOHbI
HCCTIEAYyEeMBbIX B3aUMOCBsI3€H, 0030p cratucThuyecknx 0a3, Tpu HEOOXOJAMMOCTH BKIFOUCHUS
KaueCTBEHHBIX XapaKTEPHUCTUK BO3ZMOKHO IIPOBEJEHHUE OMPOCOB U aHKETUPOBAHUS.

Il sTan. OGpaboTka cobpanHoi mHPpopManuu. CoOpaHHAsE CTaTUCTHYECKas WHGOpMAITUs
MoJIBEpraeTcs Mpoleaype nepBUYHON 00paboTKH.

Il 5Tan. Pacuer mpoMeXyTOUHBIX U PE3YJIbTUPYIOIIETO OKa3aTeleH.

IV sTan. AHanu3 NoJay4eHHBIX UTOTOB U BepU(UKaIUs pe3yabTaToB.

O} PexkTUBHOCTh B JAHHOM KOHTEKCTE H3y4aeTcs C MO3UIMM JBYX TPYII IMOKa3aTesew.
[lepBast rpynma COCTOMT M3 KJIIOYEBBIX WHIMKATOPOB, XapaKTEPU3YIOIIMX YPOBEHb COLIMAIbHO-
SKOHOMHUYECKOT0 pa3BUTHs TypusMma Ha Teppuropun KbP. K HuM oTHOCSTCS:!

a) Bkiajg typusma B BPII;
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0) oOmmuit 00beM TYPUCTCKOTO MOTOKA;

B) 00BEM MPEIOCTABICHHBIX TYPUCTCKUX YCIIYT;

T') YUCJIO KOJUIEKTUBHBIX CPEACTB pa3MELICHHUS;

1) KOJIMYECTBO TYPUCTUUECKHUX (DUPM;

¢) 00beM UHBECTHIIMI B OCHOBHOW KalluTall,

K) YUCIICHHOCTh 3aHATHIX B cpepe Typu3ma.

Bropas rpynna moka3zaTteneid BBOJUTCS C LIENBI0O OTPaXKEHUS TaKOM XapaKTEpUCTUKU Kak
cTerneHp BoBieueHHOCTH cdepbl Typusma KBP B rmobanpHOEe MHPOpPMAIMOHHOE MPOCTPAHCTBO.
['umore3a  maHHOrO  WCcleAoBaHUsA, oOOyclaBIuBarolmas  HM3MepeHue  HH(OPMALMOHHON
3¢ (HEeKTHBHOCTH, 3aKJTFOYACTCS B MPEAMOIOKEHHH O TOM, YTO Pa3BUTHE TypH3Ma OTPa)KaeTcs Ha
YpOBHE pa3BUTHS MH(POPMAIIMOHHOTO 00IEeCTBa B perruoHe. /i 3Toro ucnonb3yTes clieayolne
U3MEpUMBIC JaHHbIE:

a) YUCJIO MePCOHANIBHBIX KOMIIBIOTEpPOB Ha 100 paOOTHUKOB,

0) 4KCII0 OpraHu3aui, UCIOJIb3YIOIINX KOMIIBIOTEPHBIEC CETH;

B) UYKCJIO IYHKTOB KOJUIEKTMBHOT'O MOJIb30BaHUS (JOCTyIa), MMEIOLIUX BBIXOJ B CETh
Nutepuer, na 10 000 yenoBek HaceIeHUs;

I') NPOHUKHOBEHHE IOJBI)KHOW paauoTrerachoHHor (coTtoBoi) cBszm Ha 100 yemoBek
HACEJICHUS,

1) 4ucio abOHEHTOB (PMKCHUPOBAHHOTO MIMPOKOMOJIOCHOro jaoctyna B Wurtepuer Ha 100
YeJIOBEK HACEJICHUSI.

[IpencraBieHHbIE TOKA3aTENN KOJTUYECTBEHHO U3MEPUMBI M TPEICTABICHBI B OPHUIIHATBHBIX
CTAaTHCTUYECKUX 0a3ax, 4TO IMO3BOJISICT NMPUMEHSTh MX IS CTaTHCTHYeCKOro aHanmu3a. C 1enbio
obecrnieueHnss O0bEKTUBHOCTH PACYETOB M COMIOCTABUMOCTH JIaHHBIX IMOKa3aTed HOpMUpyroTes. J{is
pacdera HOPMUPOBAHHBIX MTOKAa3aTeJIeH UCIIONB3YeTCs popmyIa:

Xi—X
xHOpM - s

e Xj— TEKYIICC 3HAaYCHUE IOKA3aTEeIIA,
X — Cp€AHCC 3HAUCHUC I10KA3aTCJIA,
S— CpCAHECEC KBAAPATUICCKOC OTKIIOHCHHUC, OIIPEACIACMOC KaAK:

Pacuer 3HaueHus WHTErpadbHOTO TOKaszarens 3(()EKTUBHOCTH MPOBOAUTCS 1O (hopmyre
[[TopomuHa, 2016]:
— n
y = Xis aik;,

Y — MHTETpaJbHBIN TOKa3aTeIb YKOHOMUYecKoi 3dexkTuBHOCTH;

Ki — i-bIif HOpMHPOBAHHBII TIOKA3aTEIb,

aj — Bec, C KOTOPBIM i-blif MOKa3aTeNb BXOJAUT B HHTETPAIIbHBIN TOKA3aTelb;
N — KOJIMYECTBO MTOKA3ATENIEH.

s onpenenenus ai UCMONb3YEM IOJAXO0J, OCHOBAHHBIM HA pacyeTe BECOB IOKA3aTeNeH Mo
ko3 uureHTaM napHoi koppensuu Mex 1y Hum [[lopommna, 2016].

n
j=1"ij

ai = n n
o1 Di=1Tij

rij — K03 PUIIEHT MapHOW KOPPEISIIH MEXKIY 1-M U J-M TIOKa3aTeIsIMU.
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Takum 00pa3oM TPOM3BOAUTCA PACUET COLHUATBHO-?KOHOMHUYECKOW M HMH(OpPMAIMOHHON
3¢ PEeKTUBHOCTH OTACIBHO MO Kaxkaou rpymnme. MHTerpaibHbli moka3atens oomen 3ppekTuBHOCTH
orpeieNAeTcs Kak apupMeTnyecKkast CyMMa COCTaBIISIOIIUX

e=yL+tYy;

Pe3yJ1bTaTbI HCCJICeJ0BaAHUA

HccnenoBanue 3pGEKTUBHOCTH ASSATEIBHOCTH 110 OKA3aHUIO TYPUCTCKUX YCIYT MIPOBOIUTCS

C NMPUMEHEHHEM IpPEJCTaBICHHON MeToauku Ha mpumepe KabapawHo-bankapckoit PecrmyOmuku.

Craructrueckue nannsie o Kabapanno-bankapcekoii Pecrry6muike 3a 2013-2019 rr. npeacraBieHs! B
Tabimnax 1 u 2.

Tabmuna 1

Table 1

[Mokazarenu Typuctckoit nesrenbHoctd B KBP 3a mepron 2013-2019 rr. [Caiit ®enepanbHoii
ciry>k0bI rocyaapcTBenHo# cratuctuku 1o CKPO]
Indicators of tourist activity in the KBR for the period 2013-2019 [Website of the Federal State
Statistics Service for the North Caucasus Federal District]

Ne Kpurepun 2013 2014 2015 2016 2017 2018 | 2019

1 Bkitag Typusma B BPII, % 0,777 0,838 0,894 0,846 0,755 | 0,820 | 0,796
2 | Obuwii o0bem TypHCTCKOTO | g7 5 | g9 | 8820 | 1074 | 122,76 | 126,7 | 162,2
MOTOKA, THIC. YelL
3 O0BbeM MPeI0CTaBICHHBIX
TYPUCTCKHX YCIYT, MJIH pyO.
4 O0beM ycIyT TOCTHHUIL
AHAJIOTUYHBIX CPEACTB
pa3MeIleHuUs, OKa3aHHbIX
HaceJIeHUI0 (MJTH pyo0.)

635,00 | 717,50 | 763,20 | 814,90 845,2 803,6 | 795,2

227,800 | 261,600 | 314,000 | 331,400 | 199,900 | 390,1 | 364,7

5 YuUCI0 KOJUIEKTUBHBIX
CPEJICTB pa3MeIICHHUS, 86 87 125 102 113 132 146
€IIUHULL

6 | Kommectso typuctuuecknx | 54 59 | 500 | 2800 | 3500 | 24,00 27 22
bupm, eTUHAIT

7 O0beMm I/IVHBCCTI/IHI/II/I B 0.3 0.4 0 0.3 6,42 7.6 16
OCHOBHOM KaluTall, MJTH py0.

8 YUCIEHHOCTD 3aHATHIX B

2236 2152 1789 2321 2344 2312 | 2360
cepe TypusMa, uel.

B crpykrype mokazarenei ypoBHA pa3Butus TypusmMa B KBP MOXHO BBISIBUTH
MOJIOKUTEIbHYIO TMHAMUKY. OTMeuaeTcs 3aMeTHBIN A (deKT oT peanusauu nporpamMmsel «Pa3sutue
TYpPUCTCKO-peKpearionHoro kommiekca Kabapauno-bankapckoit Pecyonuku Ha 2013-2020 rr.».
3a 310 Bpemss MuHucTepcTBOM KypopToB M Typusma KBP Obul opranusoBaH M mpoBeneH psin
MEPOIPUATHM, HANpPABIECHHBIX Ha CO3JaHUE YCTOWYMBOTO TYPUCTCKOIO HHTEpECAa K PETHOHY,
(dbopMHpOBaHKE TOJOKHUTEIBHOTO MUMHUKA TEPPUTOPHH Ul TYPUCTCKUX IMOCEUICHUH M B LIEIOM
MOBBILICHUSI YPOBHSI KadecTBa OKa3bIBa€MbIX HACENIEHUIO TYpUCTCKUX ycayr. Cpeam Takux
meponpustuii [[Topran [IpaButenscta Kabapauno-bankapuu]:

a) ydactue B MexJ1yHapoaHo# typuctudeckoil BoictaBke UHTYPMAPKET;

0) yuactue B MOCKOBCKOIM MeXTyHapOJHON TYPUCTHUECKOH BBICTABKE;

B) pa3paboTrka 10 HOBBIX TYPUCTCKHX MapIIpyTOB;

T') pa3BUTHE UHPPACTPYKTYPHI U CUCTEMBI YIIPaBIEHUS B chepe Typu3Ma;

1) o0ycTpoiicTBO 30HKI «Yerer» B [Ipuanb0pyche;

e) nposenenue PR-kammnanuu Ha geepanibHOM YpOBHE;
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XK) ydactue B pabore MexayHapoaHoil Typuctckoil BbicTaBke «INWETEX» B CaHkt-
[TetepOypre

3) ydacTue B paboTe MEXIyHApOIHOTO TypucTcKoTro opyma SIFT, KOTOPHINH MpOXOIUI B T.
Couun;

1) NpoBesieHue JKum-Typa «3opu Kaskasay,

K) poBeieHre necenHoro ¢ectubais «lIpuanbsopycben,

J) OpraHu3ays U MpoBeIeHNE STHOrpadUIeCKUX MPa3THUKOB U (hecTHBAIICH.

Ha ypoBeHp pa3BUTHS peruoHa, €ro HHHOBALMOHHYIO JAEATENBHOCTb M CTEHEHb
i depeHIayy B CpPaBHEHUH C IPYTUMH PETHOHAMH OKa3bIBAIOT BIMSHUE KaK 00 BEKTUBHBIE (DaKTOPBI
(reorpaguueckoe MojaoKeHHe, IPUPOJHO-KIMMATHUECKUE PECYPChI, HATMUME KPYITHBIX MPEANPUATHI U
7p.), TaK ¥ CyOBEKTUBHBIE (DAKTOPHI (IOJIMTHKA, MTHBECTHLIUH, CTPYKTYpa Oropkera u ap.) [baduy, 2017].
OrnpeneneHHo opranu3anys MHGOPMALMOHHOTO 0OMEHa, a TAKXKe MPOLIECCHI PACIIPOCTPAHEHUS! JaHHbIX
O TPOBOJIUMBIX MEPONPHUATHAK, MOJYYEHHBIX OLEHKAX W JAPYTMX CBEICHHMI HEBO3MOXHa 0e3
KaueCTBEHHOI'0 MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHOIo o0ecrieueHusi. CBesieHust 00 ypOBHE pa3BUTHS
MH(OPMAITOHHOTO OOIIECTBA B PETMOHE NPE/ICTABICHBI B TA0MIIE 2.

Tabmnuua 2
Table 2

[Tokazarenu ypoBHs pa3BuTus HHGopMamonHoro odmiectsa B KbP
3a mepuon 2013-2019 rr. [MoHUTOPUHT pa3BUTHS HHPOPMALIMOHHOTO 00IIECTBa
B Poccuiickoit @enepanuu ]
Indicators of the level of development of the information society in the KBR
for the period 2013-2019 [Monitoring the development of the information society
in the Russian Federation]

Ne Kputepun 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
1 | Ywucno mepcoHambHBIX
KoMITbIoTepoB Ha 100 38 40 48 50 37 31 33

pabOTHUKOB — BCETO, TIT.
2 | Yucno opraHusaiui,
WCTIONB3YIOIINX KOMITBIOTEPHBIC 13691 | 15997 | 16322 | 16695 | 15811 | 17098 | 18002
CeTH

3 | YUnucno mMyHKTOB KOJJIEKTUBHOTO
TI0JIB30BaHUS (JIOCTYTA), IMEIOIINX
BBIXOJT B ceTh MuTepHeT, HA 10 000
YeIIOBEK HACEIICHHS

4 [TpoHrKHOBEHME MTOJIBUKHOM
panuoreneoHHON (COTOBOK)
cBs3u Ha 100 genoBek HacelIeHus,
€IMHHIT

5 | Yucno aboHEHTOB
(UKCUPOBAHHOTO
HIUPOKOIIOIIOCHOTO JOCTYIIA B 7,9 8,5 10,0 9,4 9,5 9,9 10,2
Hutepuet Ha 100 yenoBex
HACEJICHUS, CIUHHII

1,8 1,8 1,8 1,3 1,3 1,2 1,2

1445 | 1405 | 138,8 | 129,8 | 138,0 | 131,7 | 140,6

[ToBbicUT, HMHPOPMATHUBHOCTH MOJOOHBIX HCCIEIOBAaHUN MOTYT JOMOJHUTEIbHBIE
CTaTUCTUYECKUE XaPaKTEPUCTUKH, B HACTOSIIIUN MOMEHT HE JOCTYIIHBIE /JIS1 UCIIOJIb30BaHUs, TAKUE
KaK:

a) YMCJIO TOCTHHMI] U JIPYIMX KOJUIEKTHUBHBIX CPEJICTB pa3MELICHUs, NMPEICTaBICHHbIX B
r7100aIbHBIX CUCTEMaxX OpOHUPOBAHMUS;

0) YMCIEHHOCTh TYPUCTHUECKUX (UPM, ar€HTCTB U (PUPM, UMEIOIINX COOCTBEHHBIN CallT u
CTpaHUIly B COL[UAJIBHOM CETH;
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B) 4aCTOTa 3allPOCOB B MMOMCKOBBIX CHCTEMaxX MH(OpPMAIINH, KACAIOILEHCs OT/AbIXa U TypU3Ma
Ha TEPPUTOPHH PETHOHA.

CoBpeMeHHbIE CTaTHCTHYECKHE 0a3bl HE BEyT yUeT MepeyrciIeHHbIX cBeieHuit. [Tokazarenuy,
OLICHUBAIOIINE CTETNCHb HCIIOJIB30BaHMUSI HHTEPHET-CEPBUCOB TYPUCTHYECKUMHU (UpPMaMU U
roctuaunamMu 3a 2020 roj, ObUIM paccUUTaHBl ABTOPOM HA OCHOBE HH(OPMAINH, IPEACTABICHHON B
ceru MuTepuer. B wacTHOCTH, MCMONB30BaHbl MaTepuainsl caiitoB booking.com, 101hotels.com, a
Takke coruanbHbeix cereil Instagram, BKontakre, Facebook. ITo manHbiM SIHAEKC-aHATUTHKH
MIPEJICTAaBIICHBI CBEIICHHsI 00 aKTUBHOCTH 3ampocoB Ha Temy Typu3ma B KBP. CoOpaHHble naHHBIC
OTpa)keHbI B Tabnuue 3.

Tabnuna 3
Table 3
IToka3aTenn BOBIEUEHHOCTH TYpPH3Ma PETHOHA B HHTEPHET-TIPOCTPAHCTBO
Indicators of the involvement of tourism in the region in the Internet space
Ne Kpurtepun 2020
1 | Yncmo roCcTHHHUI U IPYTUX KOJUIEKTUBHBIX CPEACTB Pa3MEICHNUS, IPEICTABICHHbIX B 97
JI00ATBHBIX CUCTEMaxX OPOHUPOBaHUS, B %% K 00IIEMY YHCITY
2 | YnucneHHOCTh TYPHCTHUECKUX (BUPM, aTeHTCTB U (QUPM, IMEIOIIMX COOCTBEHHBIN CalT 1 42
CTpaHMILy B COMATIBLHOM ceTH, B %% K 001eMy ynciy
3 | YacroTa 3ampocoB B MOUCKOBBIX CHCTeMaX HH(OPMAIMH, Kacaloleics OTAbIXa U Typu3Ma 1537
Ha TEPPUTOPUH PETHOHA, B CPEAHEM B MECSIII

*CocTaBieHO aBTOPOM

[TpucyTcTBHE B AHAIUTUYECKUX HCCIEAOBAHUAX HWH(GOPMAIMU O CTEIEHU BOBJICUCHUS
TypU3Ma B HHTEPHET-IIPOCTPAHCTBO IMO3BOJIUT (POPMUPOBATEH 0OJIEE TOYHBIC BEIBOJIBI OTHOCHTEIHHO
MOMYJISIPHOCTH TYPUCTCKUX aTTPAKLUM, MPEACTABICHHBIX HA OTAEIbHBIX TEPPUTOPHUSLX, U YPOBHS
NOTPEOUTENBCKOM YIOBIETBOPEHHOCTH.

Pe3ynbrarhl IpoBeIEHHBIX PACYETOB:

1. IlpoBepka TrHUIOTE3bl O KOPPEISALMM MEXKAY IOKA3aTeIsIMU pa3BUTUA TypuU3Ma U
MH(OPMAIIMOHHOTO OOIIECTBA.

[TocTpoenHass koppensiuoHHass Matpuna (Tabnuma 4) MO3BOJIAET OICHUBATH CTENEHb
B3aMMOCBS3U TYPHCTCKOTO MOTOKA C YPOBHEM HCIOIB30BaHUSI KOMIBIOTEPHBIX CETEH KaK TECHYIO
PSIMYIO 3aBUCHUMOCTD (K03 DUITHEHT KOppeIsIun Ixixs = 0,73 u rxixz = 0.65).

Tabnuma 4
Table 4
YpoBeHb KOPPENSIUU
Correlation level
x1 X2 X3 x4 x5 X6 X7
x1 1 0,59827 | 0,48326 -0,59595 0,72676 -0,863 0,65457
X2 0,59827 1 0,33610 | -0,01521 0,72860 -0,7935 0,79997
x3 0,48326 0,33610 1 -0,1309 | 0,77610 -0,4731 0,65941
x4 -0,59595 -0,01521 -0,1309 1 -0,14783 | 0,39993 -0,0765
x5 0,72676 0,72860 0,77610 -0,14783 1 -0,6712 | 0,86386
X6 -0,863 -0,7935 -0,47311 0,39993 -0,67126 1| -0,63432
X7 0,65457 0,79997 0,65941 -0,07646 0,86386 -0,6343 1

*PacueTsl aBTOpa

X1 — 001t 00beM TYPUCTCKOTO TIOTOKA;

X2 — 00beM Npe10CTaBICHHBIX TYPUCTCKUX YCIYT;
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X3 — 00BEM yCIyT TOCTUHUIL M QHATIOTHYHBIX CPEACTB Pa3MEILeHUs], OKa3aHHBIX HACEICHUIO;

X4 — 9MCIIO IEPCOHATILHBIX KOMIBIOTEpOB Ha 100 pabOTHHUKOB;

X5 — 4HUCII0 OpraHu3alyil, HCIOJIb3YIOLUX KOMIIBIOTEPHBIE CETH;

X6 — YMCIIO MMYHKTOB KOJUIEKTUBHOTO TIOJIb30BaHUs (IOCTYIa), UMEIONIMX BBIXOJ B ceTh VHTEpHET,
Ha 10 000 yenoBEeK HACCICHMUS,

X7 — uncio abOHEHTOB (PMKCHPOBAHHOTO HMIMPOKOMOJIOCHOTO joctyna B MaTepHeT Ha 100 yenoBek
HACEJICHUSL.

[IpoBeneHHBINM MOMAPHBINA PErPECCHOHHBIM aHAIM3 3aBUCUMOCTH Mokazatenedt Xi u Xz,
nokasaresneit X1 1 Xs oKa3bIBaeT HAIMYUE MPSIMON JTMHEHHON 3aBUCUMOCTH, KOTOpasi BbIPaXKaeTcst
MozaeiaaMu Buaa: Y = - 86,90+21,29xXs u 'Y = 12263,77+35,408xX7.

Jns  1OpoBEepKM  CTATUCTUYECKOM 3HAYMMOCTH  PE3YJIbTaTOB  INPUMEHEHBl  METOMbI
t-cratuctuku CrbloneHTa U F-cratuctuku @uiiepa, KOTOpbIE AAIOT MOJOKUTEIbHYIO OLIEHKY
aJICKBATHOCTH ITOJIyY€HHBIX UTOTOB.

2. PacueT uHTErpanbHbIX MMOKa3aTeneil 3¢ (heKTUBHOCTH.

Pacuer BecoBbIX KO3 GUIIMEHTOB MIPEICTaBICH B Ta0IULIE 5.

Tabnuua 5
Table 5
3HaUEHNs BECOBBIX KOI(D(UIMEHTOB ~
Weighting coefficient values
Ne Kpurepuii Bec
[Tokazarenu conuaabHO-9KOHOMHYECKOH 3 (HEeKTHBHOCTH
1 Bxutan rypusma B BPII 0,021643
2 OO0uwmii 00beM TYPUCTCKOTO MTOTOKA 0,159995
3 O0BeM IpeIOCTABICHHBIX TYPUCTCKUX YCIYT 0,181395
4 OO0BeM ycIyr TOCTUHHMIT U aHAIOTHYHBIX CPEICTB pa3MeIleHHS, 0,163218
OKa3aHHBIX HACEIICHHIO
5 UnCio KOJUIEKTUBHBIX CPEJICTB PA3MEIICHUS 0,171323
6 KommuecTBo TypucTrdecknx Gpupm 0,113174
7 O0BeM MHBECTHUIMHN B OCHOBHON KaIlATal 0,114448
8 UYuncIeHHOCTh 3aHATHIX B cepe Typru3Ma 0,074805
ITokazarenu nHGOpMaMOHHON 3P PEKTUBHOCTH
9 Yucno nepcoHanbHBIX KOMIBbIOTEPOB Ha 100 pabOTHHKOB — BCETO, IIT. 0,295654
10 | Ywucno opraHu3anuii, HCIOIB3YIONIMX KOMITBIOTEPHBIE CETH 0,164449
11 | Ynuciao mMyHKTOB KOJJIGKTHBHOTO IIOJIb30BaHUS (OCTYIA), WMEFOIINX 0215509
BEIXOJ B ceTh MHaTepHeT, Ha 10 000 yenoBek HacemeHus '
12 | [IpoHuKHOBEHHUE TOJBIKHON pannorenedoHHON (coToBoH) cBsi3u Ha 100 0,114613
YeJIOBEK HACEJICHHS, SIMHUIL
13 | Ynucino abOOHEHTOB (PHKCHPOBAHHOTO IIMPOKOIOJIOCHOTO JIOCTyNa B 0209776
Wurtepnet va 100 yenmoBek HaceICHUS, CTMHHUII '

*Pacuetsl aBTOpa

[To nanHBIM, IpeICTaBIECHHBIM B TaOJHIIE 5, CIelyeT BBIBOJ O TOM, YTO Haubojee BECOMBIMHU
MOKa3zaTeasiMM  JUI  pacdyeTra MHTErpajbHOro  KO3(PPUIMEHTa COLUUAIbHO-I)KOHOMUYECKOM
3¢ HEKTUBHOCTH SBIISIOTCS CIeIyIONUe: 00beM MPeA0CTaBIeHHBIX TyprcTcKuxX ycuyr (0,18); urncio
KOJUIEKTUBHBIX cpeactB pasmenienus (0,17); oObeM yciayr rOCTMHMII U aHAJIOTMUYHBIX CPEICTB
pasMerenusi, okazanHbix HaceneHuto (0,16) u oOmwmit 06beM Typuctckoro noroka (0,15). Haubonee
BECOMBIMU TMOKa3aTelsIMU U1 pacuyeTra HWHTerpaibHoro koddduurenta uHOOPMAIMOHHOM
3G GEKTUBHOCTH  SIBIAIOTCSA: YHCIO MEPCOHATBHBIX KoMIbloTepoB (0,30); 4YHCIO MyHKTOB
KOJUICKTUBHOTO TIOJb30BaHMS, MMEIOMUX BbIXxoa B ceTh MHTepHer (0,22); ymcio aOOHEHTOB
(UKCUPOBAHHOTO IUPOKOIIOJIIOCHOTO JocTymna B MuaTtepuer (0,21).
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Wtoru pacdyera MHTErpabHOrO TOKazarens oOmed 3((EeKTUBHOCTH Ipe/CTaBICHb B
Tabimmue 6.

Tabnuua 6
Table 6
3HaueHHe UHTErPaTbHBIX MOKa3aTeseil F3pHEKTHBHOCTH
The value of integral performance indicators
2013 2014 2015 2016 2017 2018 2019
WHpopmanmonHas -0,205 0,041 0,448 0,112 -0,147 -0,252 | 0,004
3(hPEeKTHBHOCTH
ComnmanbsHO-
SKOHOMMYCCKAs -0,609 -0,403 -0,101 0,160 0,094 0,454 0,405
3¢ (HEeKTUBHOCTH
Urorossrii mokazatens | -0,814 -0,363 0,347 0,272 -0,053 0,202 0,408

*Pacuetsl aBTOpa

3akjao4eHue

[lomydeHHble ~ WHTErpalbHbIE  TOKa3aTedd  A(P(EKTUBHOCTH  TOKA3bIBAIOT  CHIDKCHHE
3pPEKTUBHOCTH  JAEATENBHOCTH IO  PACHpPOCTPAHEHUIO  HH(MOPMAIIMOHHO-KOMMYHHUKAIIOHHBIX
texHostoruii k 2019 rogy B cpaBHenuu ¢ 2015-2016 rr. B To e Bpemst o cpaBrenuto ¢ 2013 r. u 2017—
2018 rr. Habmro1aeTCsl MOBBIIIEHUE Pe3yIbTaTUBHOro Nokaszarens Ha 10 %, 7 % u 12 % cooTBeTCTBEHHO.
3a nepuoa ¢ 2013 r. mo 2016 r. mokasareau COLMAIBHO-3KOHOMHYECKOH 3()(eKTUBHOCTU Typu3Ma
Kabapmno-bankapckoit Pecriyonuku yBenmuuuBaiuch ¢ TemrioM mnpupocta 26 %. B 2017 r. nabnronaercst
CHIDKEHME pe3yJIbTaToB Ha 3 % U nanbHeliee BbipaBHUBaHKE 10 3HaueHus 0,4 k 2019 rony.

TakuMm 006pazom, THIIOTE3a JAHHOTO UCCIIEAOBAHUS, KOTOPAs 3aKII0YAIaCh B IPEOJI0KEHUN
O TOM, YTO Ha Pa3BUTHH TypH3Ma U OLIEHKE eT0 3((HEKTUBHOCTH CKa3bIBAETCS YPOBEHb BHEIPCHUS U
pacmnpocTpaHeHHs MpolieccoB HHPOpMaTU3aluu O0IIECTBA B PETHOHE, HAIIlJIa TIOITBEPKICHHE.

[IpencraBineHHas MeToAMKa OIEHKU A(P(EKTHUBHOCTH TypH3Ma C MMO3ULUU COLMAIBHO-
HSKOHOMHMYECKOTO U MH(POPMAIMOHHOTO 1moaxoa0B st KBP MoxeT ObITh mpuMeHuMa Takxke s
aHaJIM3a IPYruX PETMOHOB U /ISl IPOBEJACHUS CPAaBHUTENBHBIX UCCIIETOBaHUM.
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AnHotanus. CTeneHp MOATOTOBICHHOCTH BBHIMYCKHHKOB K CaMoOpealm3alu B mpodeccnd BO MHOTOM
3aBHCHT OT aJIeKBATHOCTU BOCIPUSTHS CTYJACHTAMHU pbIHKA Tpyaa. Llenbro paboThl sBisieTcs pa3paboTka
METOAMYECKOr0 MOIX0/1a OIEHKH aJICKBATHOCTH BOCIIPUSTHS CTYICHTAMHU PErHOHATILHOTO PHIHKA TPY/Ia uepe3
OIIEHKY OKM/IaHWH TIPENMYIIECTB, KOTOPBIE JaeT 00pa3oBaHue, MOyIEHHOE B X0 OBJaIeHuUs podeccreit.
UccnenoBanne mpodecCHOHANBHBIX OXHUIAHWHA CTYJEHTOB IMPOW3BOAMIOCH Ha OCHOBE aHAIM3a JaHHBIX
OHJIAITH-OTIPOCOB CTYIEHTOB By30B [Ipumopckoro kpas B iepuoj ¢ 2017 mo 2021 rox. Jlns 00paboTKH JaHHBIX
WCTIONIb30BAICH MHOTOMEPHBIE CTATUCTHYECKUE METONbI. BhIieneHrne oMHOPOIHBIX TPYI MPOU3BOIUIOCH
MyTeM NPUMEHEHHUs] METO/a TPYIIUPOBKH TaHHBIX M KiIacCHPHKAIMU JaHHBIX MeTonoMm K-cpemnux. ITo
pe3yibpTaTaM MPOBEICHHOTO UCCIEAOBAHMS MOKHO CIENATh BBIBOJI, YTO Y MHOTHX CTYJACHTOB HEBEPHOEC HIIU
HCKXEHHOE TPECTABICHUE O BRIOPAaHHON MPOPECCHH U PeaMsiX COBPEMEHHOTO PhIHKA TPY/Ia.
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Abstract. The degree of preparedness of graduates for self-realization in the profession largely depends on the
adequacy of students' perception of the labor market. The aim of the work is to develop a methodological approach
for assessing the adequacy of students' perception of the regional labor market through assessing the expectations
of the benefits that education received in the course of mastering the profession. The study of students' professional
expectations was carried out based on the analysis of data from online surveys of students of universities in
Primorsky Krai in the period from 2017 to 2021. Multivariate statistical methods were used to process the data. The
selection of homogeneous groups was carried out by applying the method of grouping data and classifying the data
by the method of k-means. Based on the results of the study, it can be concluded that many students have a wrong
or distorted idea about their chosen profession and the realities of the modern labor market. Students lack the skills
to find work and communicate with employers. In the conclusion, directions for increasing the labor mobility of
university graduates in the labor market are formulated.
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Beenenne

B nocnennue roasl B Poccum obocrpuiiack mpoOiema TpYAOYCTpOMCTBA M 3aHATOCTU
MOJIOJBIX CHEIMATNCTOB — BBITYCKHUKOB BY30B. HemoolieHka 3TOro sIBJICHUSI MOXKET MPUBECTH K
JOJTOCPOYHBIM HETaTUBHBIM IPOSIBICHUSM B COLUAIbHO-d)KOHOMUYECKOM JKU3HH CTpPAHBI.
HecrabunpHas cutyalrus Ha peIHKE TPY/a MOPOKAAET Y MOJIOACKH HEYBEPEHHOCTD B Oy TyIIeM.

[IpodeccuonansHoe camoompeesieHne MOJIOACKH OTpa)kaeTcss Ha BO3MOMKHOCTSIX
camMopealli3aliy JUYHOCTH U Ka4eCTBe )Xu3HU. PaccoriacoBanue npoeCcCHOHATBHBIX OXHUIaHUN C
peaNbHOM KU3HBIO MPUBOJUT K BO3PACTAHHMIO KOJIMYECTBA MOJIOJBIX JIIOJEH, HEYJOBJIETBOPHHBIX
cBoeit padotoii [Ctenanosa, 2018; Bytuna, 2019].

Teopernueckue U METOAOJIOTHYECKHE OCHOBBI MCCIEAOBaHUS MPOOJIEM TPYIOyCTpPOHCTBa
BBIITYCKHUKOB YHUBEPCUTETOB paccMaTpHUBaloTcs B psje padot [Poxuenkona, 2019; XKyxoma, 2020;
backakoBa, 2017]. Pa3BuTui0O MEXaHM3MOB, CIIOCOOCTBYIOIIMX TPYAOYCTPOUCTBY MOJIOACHKH,
MmOCBsIIeHBI paboTel [CMmupHOBa, 2020; Mutpodanosa, 2020; Jlobponorosa, 2019].

CrerneHb MOATOTOBICHHOCTH BBIMMYCKHUKOB K CamMOpealu3allud B MPOPECCHH BO MHOTOM
3aBUCHUT OT aJIEKBaTHOCTH BOCHPHUATUS CTyAEHTaMu pbiHKa Tpyna [Orypuosa, 2017; KameHckux,
2018].

B Hacrosimielt paboTe mpesuiaraetcs OLEHUBATh aJCKBATHOCTb BOCIPHATHS CTYIACHTaMU
PErMOHAILHOTO PhIHKA TPY/Ia Yepe3 OLEHKY OKUAaHUN MPEUMYIIECTB, KOTOPBIE TaeT 00pa3oBaHUeE,
MOJTyYeHHOE B XO7e OBJIajeHus npodeccueit. CornacHo Teopun oxunanuii B. Bpyma, oxunanue
SIBJISICTCSL OJJHUM M3 BaXXHEUIIUX MHCTPYMEHTOB MOTHBALIMM JIIOJIEH K aKTUBHOM JEATEIHLHOCTH
[Ky3bmun, 2021]. AnexkBaTHas caMOOIIEHKa CTYJEHTaMH CBOMX BO3MOXHOCTEH CIOCOOCTBYET
COLIMAJILHO-TPYAOBOH a/lalTalliy MOJIOJICKH Ha PHIKE TPYAA.

OO0BLEeKTHI 1 MEeTOABI HCCIETOBAHNS

HccnenoBanne mnpodeCCHOHATBHBIX OXUAAHUN CTYJEHTOB IPOU3BOAMIOCH HAa OCHOBE
aHaJIM3a JaHHBIX OHJIAMH-0IPOCOB CTYJAEHTOB BYy30B IIpumopckoro kpas B nepuog ¢ 2017 o 2021
roa. B onpoce npunsanu yuactue 1404 crynenra.

Jis  oOpabOTKM JAaHHBIX MCIOJIB30BAINCH MHOTOMEPHBIE CTATUCTUYECKHE METObI.
Beienenue oHOPOIHBIX IPYII IPOU3BOIMIOCH ITyTEM IPUMEHEHUS METO/1a TPYIIUPOBKH JAHHBIX
U KinaccuuKanuu JaHHBIX MeToqoM K-cpemnmx. Kiaccudukarys IaHHBIX MPOU3BOAMIACH C
UCIIOJIb30BAHUEM TMporpaMmHoro makera Statistica. IIpu o0paboTke TekcToBOW HH(BOPMALUH
HMCIIOIB30BAJICSI METOJI TUITOJIOTHH.

Ha ocHoBe oOcCyxaeHHs MOMydeHHBIX KOJMYECTBEHHBIX XapaKTEPUCTUK (OPMYIHPOBATIUCH
KaueCTBEHHBIE BBIBOJIBI.

Pe3yabTaTsl M MX 00CyKACHUE

O OynyuieM TpyJOYCTPONCTBE CTYAEHThl HAUMHAIOT 3aJlyMbIBAaThCS €IIE Ha dTare BblOOpa
CHEeHAIbHOCTU. B COOTBETCTBUU CO CBOMMH OXKHUIAHUSIMU OT OOyd€HHUs MPOPECCHM CTYAECHTHI
BBICTPaMBaIOT COOCTBEHHYIO IIKaJly IPUOPUTETOB MpHU BbIOOpE MecTa paboThl. O1ieHKa IPHOPUTETOB
MIPOM3BO/INIIACHE HA OCHOBE CIIEIYIOIIEro BOMPOCAa aHKEThI: «YKakuTe HanloJsiee BakKHbIE IS Bac
¢dakTops! ipu BeIOOpE Oyaymiel paboThl? (OTMETHTE TOJIBKO TPH MO3ULIUH ).

OrpaHuyeHue Ha KOJUYECTBO BapUaHTOB OTBETOB (OTMEThTE TOJBKO TPU MO3MIIMH)
HAJIOXKEHO JJI COMIOCTaBUMOCTH OTBETOB PECIIOH/IEHTOB.

3apaboTHas miiaTa npu BeIOOpE pabOThI ¢ OONBIIUM OTPHIBOM ONEPEkKAET Apyrue (HakTopbl
(puc. 1). Beicmmit npuoputeT 3apabOTHOM IUIaThl COOTBETCTBYET OPHUEHTAIIMM HAa BbDKUBAHHE.
KapbepHblit pocT B 00JIBbINION CTENEHM CBA3aH C HA/IeXk/1aMH Ha MOBBIIIEHHE 3apadoTHOM miaTel. Ha
TPETHEM MECTE CTOMT CTA0MIIBHOCTh paboThl. AHAIIN3 PE3yabTAaTOB IO To/1aM Moka3zai, uto ¢ 2017 mo
2021 rox pe3yabpTaThl MPAKTUYECKH HE U3MEHSFOTCS.

WuTepec NpencTaBisitOT OTBEThl PECIOHACHTOB, BKJIIOYAIOIIME COYETaHHE pPa3IMYHbIX
npuoputeToB. OMHHAALIATE HanOoJee PacCIpPOCTPAaHEHHBIX OTBETOB COCTABIISAIOT 0KoJIo 70 % Beex
BCTpeYAronuxcsi OTBETOB (Tabs. 1). BONBIMIMHCTBO 3THX OTBETOB BKJIIOYAIOT JIBAa MPHUOPHUTETA,
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KOTOPbIE HMMEIOT CaMyl BBICOKYIO YaCTOTYy: «XOpoIlas 3apa0oTHas IUIaTa», «BO3MOXKHOCTB
KapbepHOTO POCTay.

COIIMAJIbHBIC TApAHTHH

MNPECTUIKHOCTD OpTraHU3allun

BO3MO>KHOCTH ITOCTOSIHHO IOBBIIIATE
KBaIH(pHUKAIUIO

MEPCIICKTHBA PabOTHI 32 pyOeKOM

XOpOH.II/Iﬁ KOJIJICKTHUB

CTa0UIBHOCTD U YBEPCHHOCTL B
3aBTpalIHEM OHE

BO3MOKHOCTb KaAPbEPHOT'O POCTA

75%

Xopomas 3apa60THa$[ miaTa

0% 20% 40% 60% 80%

Puc. 1. Onenka mpruopuTeTOB MPH BEIOOPE OYyayIIeit paboThI
Fig. 1. Evaluating priorities when choosing a job

Tabauna 1
Table 1
noon MPOCTPAHEHHBIC COYSTAHUS OTBETOB MO IPUOPHUTETY BB TBI
Hawubonee pactipocTpane € couera OTBETOB TIO OpHTE 0opa pabo
Most common job selection priority combinations
Ne BapuaHTbI OTBETOB PECTIOHIEHTOB %
1 Xopoiias 3apadoTHas I1aTa, BO3MOXKHOCTh KAPhEPHOTO POCTa, CTA0MIILHOCTh 13.6 %
1 YBEPEHHOCTH B 3aBTPALIHEM JIHE 070
) xXopoiias 3apadoTHas IJ1aTa, BO3MOXKHOCTh KAPhEPHOTO POCTa, MEePCICKTHBA PadOThI 9.7 %
3a pyoexom 0%
3 | xopoiias 3apab0THas IUIaTa, BO3MOXXHOCTh KApbEPHOT'0 POCTA, XOPOILUH KOJIICKTHB 9,1%
4 XOpoliias 3apaboTHas T1aTa, BO3MOXKHOCTh KAPhEPHOTO POCTA, BO3MOXKHOCTh 6.2
MOCTOSTHHO TIOBBIIIATH KBATH(DHUKAIIIO e 70
5 | xopoias 3apaboTHas M1aTa, BO3MOXXHOCTh KAPhEPHOTO POCTA, COI[HATbHBIC TAPAHTHH 5,0 %
XOpoliias 3apaboTHas T1aTa, MPECTHKHOCTh OPraHU3aI[UK, BO3MOXKHOCTh KAphepHOTO o
6 pocra 7,8 %
7 XOpoliias 3apaboTHas T1aTa, XOPOIIHH KOJUIEKTUB, CTAOUIILHOCTh U YBEPEHHOCTh 5 9o
B 3aBTPAIIIHEM JTHE 2 70
8 XOpoliias 3apaboTHas TI1aTa, COIMATIbHBIC TAPAHTHH, CTAOMIBHOCTD U YBEPEHHOCTh 3.5 o
B 3aBTpAIllHEM JIHE 70
9 xopoiias 3apadoTHas TIaTa, MEePCIeKTHBa PadOTHI 32 pyOe)KoM, CTA0MIILHOCTh 349
Y YBEPEHHOCTH B 3aBTPAIIIHEM JHE 70
10 | xopomias 3apa0boTHas MIaTa, IePCrIeKTUBA padOTHI 32 PYOEIKOM, XOPOIITHI KOJIEKTHUB 2,3%
1 Xopoiias 3apaboTHas 1IaTa, MPECTHKHOCTh OPraHU3al[|K, IEPCIIEKTHBA Pa0OThI 20 %
3a pyOexxoM w70
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YacTo 0)KuIaHUs CTYJICHTOB HE OIPAB/BIBAIOTCS N3-32 HEOCBEIOMICHHOCTH O TOM, Tl U KaK
eMy MPEICTOUT paboTaTh Mmociie OKOHYaHus By3a. CaMOOIeHKa IpeACTaBIeHUu 0 Oyaymiel padore
MPOM3BOJIMIIACE HAa OCHOBE aHajW3a OTBETOB Ha BONPOC aHKeThl: «Kak BbI OICHWBAaeTE CBOU
MpeIcTaBICHHs 0 Oyayiei nmpodeccun?.

[Ipu oTBeTe Ha BOIMPOC PECIOHACHTAM IPEIarajioch JaTh CBOM OILCHKH MPEICTABICHHS O
Oyaymiedt mpodeccuy Mo YeThIPeM ITOKa3aTelsiM, 3alOJIHUB TAOIUIly MHOXKECTBEHHOTO BBIOODA.
Bbutn npeanoxkeHs! cuenyroIue moKa3aTeNy npeAcTaBiIeHus 0 Oyayiiel npodeccuu:

— MECTO paboThI (OpraHu3alny, B KOTOPBHIX MOXKHO paboTaTh MO JaHHOM mpodeccun);

— YTO BXOJHT B 00513aHHOCTH,

— YCIIOBUS TPY/A;

— TpeboBanus paboronateneil K mpodecCHoHAIBHON MOATOTOBKE BBIITYCKHHKA.

CBoM OTBETHI PECIIOH/ICHTHI JIOJDKHBI ObUTH BBIPA3uUTh B miKaie Jlaiikepra. s BBITOTHEHUS
pacyeToB OTBETHI PECIIOHCHTOB OBLIH IMPEOOPA30BAHbI B PAHTOBYIO IIKATY:

— YETKO MPEJCTaBIsito (panr-4);

— MPUMEPHO NPEICTABISIO (paHT-3);

— HE COBCEM IIpEICTaBIISAIO (paHr-2);

— COBCEM He MpeIcTaBIsio (panr-1).

PesynbraTel aHanmm3a caMOOIICHKH PEACTABICHUH CTYJICHTOB O OyayIei paboTe npuBeIeHbI
Ha puc. 2. [IpoaHanu3upyem KpaiiHHE TO3UIUU OICHOK. CTYACHTBI JIy4Ile MPEICTaBISIOT
OpraHu3alyu, B KOTOPHIX OHU MOTYT pabortarh. OIHAKO XYKE BCEro NPEACTaBISIFOT TPeOOBaHUS
paboTonareneii kK mpodecCHOHATBLHOM MOATOTOBKE BBHIITYCKHUKOB.

B TpeGoBanust paboromareneit
K po()ecCUOHAIBHOM

COBCEM HC IIPCIACTABIIAIO MOTOTOBKE BBITYCKHUKA

VYcnosus Tpyna

HC COBCEM NPEACTABIIAIO

B Y10 BXOAMT B 00S3aHHOCTH

MNPUMEPHO NPEACTABIIAIO

® Mecto paboTsl
(opranu3anum, B KOTOPBIX
MOXXHO paboTaTth 10 JaHHOM
npodeccun)

YCTKO NPEACTABJIAIO

0% 20% 40% 60%

Puc. 2. PacnipeeneHue OlICHOK NPECTaBICHUI CTYIEHTOB 0 Oy yieii padoTe
Fig. 2. Distribution of assessments of students' ideas about future work

[lo maHHBIM OTBETOB Ha BOMPOC ObLIA paccuMTaHa MaTpuiia KOd(PQGUIMEHTOB PaHTOBOU
koppensiiuu Crimpmena (puc. 3). PacueTs! BoiosiHeHbI B makere Statistica. Pe3ynbTarsl mokasanu
BBICOKYIO 3aBUCHMOCTB MEX]Ty HCCIICTYEMBIMU OTICHKAMH.

CryneHueckas ayIuTOpUsS HEOJHOPOJHA. DTO IMOCITYKHUIO OCHOBAHHEM JUISI TOTO, YTOOBI
BBJIETUTh OJHOPOJHBIC KJIACChl MO MCCIEAYEeMbIM IOKa3aTeasM NpPEJCTaBICHUNH CTYAEHTOB O
Oynymeit pabore. Kimaccudukarusi BBIOOPKH TPOM3BOIWIACH IO METOAY K-CpelmHUX B TaKeTe
Statistica. Jlns qaHHBIX PHU3HAKOB ONTHMAIBHOE KOJHUYECTBO KJIACCOB paBHO TpeM. J[0Js KaKaoro
KJIacca COCTaBIsIET COOTBETCTBEHHO: N1 % = 38,7 %; n,% = 39,3 %; n3% =22,0 %. Cpennue
3HAYEHUS PAaHTOB M0 MOKA3aTeNsIM IpeCTaBIeHus 0 Oyayiiel mpodeccuu NpruBeaeHbI B Ta0I. 2.
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Spearman Rank Order Correlations (Spreadsheet2_(Recovered).sta)

MD pairwise deleted
Marked correlations are significant at p <,05000

BeisienenHble Ki1acchl OYEHb XOPOILO Pa3/ieiMMbl, YTO BUJHO U3 rpaduka, IOCTPOSHHOIO B
nakete Statistica (puc. 4). PecnoHmeHTbI, OTHECCHHBIC K IMEPBOMY KIIACCy, OIICHUBAIOT CBOIO
OCBEZIOMJIEHHOCTB O Oynyiieil pabore no npodeccuu Kak BBICOKYIO. PeClIOHIEHThI, OTHECEHHBIE K
TPEThEMY KJIACCy, OTMEYAIOT HU3KUM YPOBEHb OCBEAOMIICHHOCTH. BTOpOH Kilacc 3aHUMAET CpeiHee
nojoxkenue. /i npenctaBUTeNne TpeThero Kiacca XapakTepHO caMO€ HU3KOE IPEJCTABICHHUE O
TpeOoBaHUAX paboTomaTene.

MecTto paboTel | OBAzanHocT | Yeonoeus Tpyna | TpeboeaHuA
paboTtogartenei
Variable
Mecto pabothl 1.000000 0,587964 0.531664 0,516194
OBA3aHHoOCTI 0,587964 1,000000 0.617730 0,670325
YcnosuA Tpyaa 0.531664 0617730 1,000000 0,676386
TpeboBanuA pabotogarenei 0,516194 0.670325 0,676386 1,000000

Puc. 3. Marpuna ko3¢ ¢unmenToB koppemsiuun CrinpMeHa
Fig. 3. Spearman correlation coefficient matrix

Tabmnuua 2
Table 2

CpenHue 3Ha4Y€HUS OLICHOK MOKa3aTesel MpeCcTaBIeHus O 6yﬂymel71 npodeccuun
Average values of assessments of indicators of the idea of a future profession

Ipencrasienus o Oy mymeit CpenHee 3HaYeHHE OLIEHOK
npodeccun Kracc-1 Kracc-2 Kmacc-3
MecTo paboThI 3,89 2,91 2,64
O0s13aHHOCTH 3,88 3,03 2,28
YcnoBus Tpyna 3,85 2,92 2,07
TpeboBanne paboTtomarens 3,85 2,91 1,48
Oo01ee cpeHee 3HAYSHH OIIEHOK TI0 KlaccaM 3,17 2,43 1,74
1 Plot of Means for Each Cluster
’| 5.0
il 45
I |
E 35
30 —
25
2,0
15
10
05
Otmsaocn o Toesbsarn padoronatenei o ynacc |
Variables —s— Kknacc 3

Puc. 4. I'paduix n3MeHEHUs CpeTHUX 3HAYCHUH OLIEHOK ITOKAa3aTesei MpeICTaBICHUS

o Oynymieit npodeccun

Fig. 4. The graph of the change in the average values of the estimates of the indicators

of the idea of the future profession
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Oxunanve pe3yabTaTOB OT IOJTYYCHHOTO OOpa30BaHUS SIBISETCS OJHUM W3 TIABHBIX
MOTHBOB K TOJIy4eHHIO oOpa3zoBanus. OIEHKAa NMPEUMYIIECTB, HMEIONIMX MECTO MPH MOIyYCHUU
00pa3zoBaHMs, MPOU3BOJMIACH C MOMOIIBIO BOIpoca: «BBICKaXUTe CBOE MHEHHE IO CIETYIOUIHM
yTBEepKIeHHUsIM. Mosi paboTa 00eCIIeUuT MHE ....».

Bomnpoc conpoBokaaercs CleayonM CIICKOM YTBEPKACHUN]:

— BO3MOXXHOCTB IOJTy4aTh XOPOIIYIO 3apab0THYIO TIaTY;

— BO3MOXXHOCTb JIOCTHYb MIPU3HAHMS U YBAXKCHHUS B OOIIIECTBE;

— BO3MOXXHOCTbh Har0oJiee MOJIHO PeaIn30BaTh CBOW MOTCHIIAA,

— BO3MOKHOCTH IPUHECTH TOJIB3Y JIFOISIM;

— BO3MOXXHOCTb KaphepHOT'O POCTa;

— BO3MOKHOCTh HATH UHTEPECHYIO paboTy.

CBOM OTBETHI PECIIOHICHTHI IOJDKHBI OBLITH BBIPA3UTh M0 KAXIOMY YTBEPXKICHUIO OIICHKOW B
mkaine Jlaiikepra.

Bo3MoykHBIEC BApUAHTHI OTBETOB M UX PAHTH:

— COBEPIICHHO HE coryiaceH (panr-1);

— YaCTUYHO HE corJiaceH (paHr-2);

— TPY/IHO CKa3aTh, COTJIACCH WJIM HE coriaceH (paHr-3);

— YaCTHYHO coriaceH (paur-4);

— MOJIHOCTBIO coriaceH (paur-5).

Bce yTBepxkaeHUs UMEIOT I0CTATOYHO BHICOKYIO CTATUCTHYECKYIO CBA3B (puC. 5).

Spearman Rank Order Correlations (Spreadsheet?_(Recovered))

MD pairwise deleted

Marked correlations are significant at p <,05000

3apnnata | MNpuananwe | Camopeanwaauws | Mone3a nwgav | KapeepHoini | WHTEpecHas
Variable poct pabota
3apnnata 1,000000 | 0666799 0,676662 0,573609 0.709658 0,663597
MMpu3HaHme 0.666799 = 1,000000 0,725564 0,635543 0,617486 0,643269
Camopeannaauuna 0.676662 | 0,725564 1,000000 0,676202 0.637384 0.698730
MMonk3a nwaaAmM 0.573609 | 0,635543 0,676202 1,000000 0.641919 0,647302
KapeepHblil pocT 0.709658 | 0.617486 0,637384 0.641919 1,000000 (.743602
Wutepechan pabota | 0663597 | 0643269 0,698730 0,647302 0.743602 I 1,000000 _|

Puc. 5. Marpuua koa¢dunnentroB koppensinun CriupMeHa OLEHOK TPEUMYIIECTB, OTYIaeMbIX
10 3aBCPIICHUH O6y‘IeHI/I$I
Fig. 5. Spearman's correlation coefficient matrix of assessments of benefits received upon completion
of training

O1eHKH MPenMyIIecTB 00pa30BaHMs OBLTH UCTIOIB30BAHBI IS KJIACCU(PHUKALIUU BEIOOPKH 110
merony K-cpeanux B makete Statistica. B pe3ynbrare 00pab0TKH JaHHBIX OBLIO BBIACICHO 4 Kiacca
CTYIICHTOB, Pa3IMYAIONINXCS CBOUMH OXXKUAaHUSIMU. CTPYKTYpa KIIacCOB B MPOILIEHTHOM OTHOILICHUH
oT oObema BbIOOpKH onpenensercd Kak: n;% = 25,3 %;n,% =29,7%; n3% =28,7 %;
n,% =16,2 %. Cpennue 3HAYCHUS OIICHOK OXKUIAEMBIX MPEHMYIIECTB 00pa30BaHMs MO KiIaccam
PECIIOHICHTOB TPUBECHHI B Ta0J. 3 1 Ha puc. 6.

E>xeroqHo MHOTHE BBIMYCKHUKH BY30B CTAJKHBAIOTCS C MPOOJIEMOW TpyIOyCTpoOicTBa.
OreHKka IIaHCOB IO TPYJOYCTPOUCTBY M MpoOJIeM, C 3TUM CBSI3aHHBIX, TPOM3BOMIACH HA OCHOBE
aHajM3a OTBETOB Ha Bompoc: «Kak BBl cuuTaere, JErKO JIM HAWUTH XOPOIIyH padOTy MO Balieu
crienuaabHOCTU?». PecroHneHTaM mpeanaranock OCYIIECTBHTh BBHIOOP M3 4-X ajlbTepHATHBHBIX
BapUaHTOB OTBETOB:

— JIETKO;

— HE 0YE€Hb JICTKO, HO MOXKHO;

— OYeHb TPYIHO, HO MOXHO;

— KpaliHe TPYJIHO.

PacripenenieHre OIGHOK OXKMAAEMBIX TPOOJIEM MO TPYAOYCTPOWCTBY IO 3aBEPIICHUU
o0pa3oBaHMs MPUBEICHO Ha PHC. 7.
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Tabnuma 3
Table 3

CpeI[HI/Ie 3Ha4YCHHUA OLICHOK MoKas3aTejei NpeUMYHICCTB, O KUAACMBIX I10 3aBCPIICHUN 06y‘{6HI/I}I
Average scores of expected post-training benefit scores

CpenHee 3HaYCHUE OIICHOK

OsxuaeMble IPEUMYIIECTBA, MOJyYaeMbIe M0 3aBEPIICHUH
o6yueHus Kmacc- | Kmace- | Kmace- | Kmace-

1 2 3 4
3apiuiata 477 4,14 2,74 1,42
[Tpusnanue 4,62 3,61 2,69 1,58
Camopeanu3anmus 4,71 3,92 2,70 1,58
ITonp3a nroaam 4,80 3,87 3,25 1,56
KapbepHslii pocT 4,86 4,03 3,39 1,54
HutepecHas padora 4,93 4,03 3,26 1,57
O01mee cpeaHee 3HAYCHUH 4,78 3,03 3,00 1,54
OIIEHOK IIO KJIaccaM

Plot of Means for Each Cluster
6,5

6,0
55

50 W’i’a

4,5

40 ~

35

30 J

25
2,0

1,0
05

0,0 & Knacc 3
3apnnata Camopeanusaunsa KapbepHbin pocT -8 Knacc 2
MpuaHaHune Monbaa nogam WHTepecHas pabota —— Knacc 1

Variables ~ Knacc 4
.

Puc. 6. 'paduk n3MeHeHus cpeTHUX 3HAUYCHHH OIEHOK MPEUMYILECTB, OKH/IAEMBIX 110 3aBEPIICHUH
00yueHus
Fig. 6. The graph of the change in the average values of the estimates of the indicators of the idea
of the future profession

KpaiiHe TpyJHO 5%

OYCHb TPYAHO, HO MOKHO 13%
HE OYCHB JIETKO, HO MOXKHO 58%
JIETKO 249

0% 20% 40% 60% 80%

Puc. 7. Onenka oxugaHuii BO3MOXKHBIX ITPOOJIEM, CONPSHKEHHBIX C TPYAOYCTPONCTBOM
Fig. 7. Assessment of the expectations of possible problems associated with employment
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BoNbIIMHCTBO CTYIEHTOB OKUIAIOT MPOOJIEMBbI C TPYAOYCTPOUCTBOM, HO HE CUHTAIOT €ro
CIUIIKOM Oonbiioi mpobiemoit. CloKHOW 3Ty mpobiieMy cuuTaroT okojio 15 %. OnTuMucTos,
KOTOPBIE BOOOIIE HE BUJISAT B 3TOM CIIOKHOCTH, MHOTO Ooibie — 24 %.

JIyist yTouHEeHUs 0KHIaHUH TPOOIIeM ¢ TPYIOYCTPOKUCTBOM B OITPOCE Oblia UCTIOIB30BaHA EIIIe
onHa ¢opma Bompoca IO TPYAOYCTpoMcTBY: «OIIEHUTE CTENEeHb Balield YBEPECHHOCTH
TPYIOYCTPOIMCTBA IOCTIE OKOHUAHUS By3a». OTBET HEOOXO0MMO OBLIO IaTh B IIKAJIE CEMaHTHYECKOTO
muddepennnana. [Tourn 60 % BBICOKO OLIEHUBAIOT CBOM IIAHCHI HAa TPYAOYCTPOMCTBO (puc. §).

0,35

0,30

0,25

0,20

0,15

0,10

0,05

0,00

1 2 3 4 5

«— Ciabas CunbHasg —

Puc. 8. Onenka oxxuganuii BO3MOKHOCTH TPYIOYCTPOHCTBA
Fig. 8. Assessing employment opportunity expectations

MHor#e cTyIeHThI TOTOBBI PaJi KAPEPHOTO POCTAa CMUPUTHCS C HEKOTOPHIMU HEYA0OCTBAMU
U OrpaHUYECHUAMU. ['OTOBHOCTh K HEKOTOPHIM JIMIICHUSM pajJd TMEPCHEKTHUBHI OLIEHWBAJIACh C
IIOMOLIBIO aHaJIM3a OTBETOB Ha Bompoc: «Ha kakue U3 mepeyncieHHbIX OrpaHUYEHUH Bbl TOTOBBI
MOWTH pajy peanu3anuu ceOs B BBIOpaHHOM podeccun?». B cBoeM oTBeTe CTYAEHTHI MOTJIHM YKa3aTh
HECKOJIbKO BAapUAHTOB M3 YMCIIA §-MH MPEAJIOKEHHBIX. TPYIHOCTH, C KOTOPBIMH TOTOBBI MUPHTBHCS
OIPOIIEHHBIE PECIIOHICHTHI, CYIIIECTBEHHO 3aBUCAT OT Moja (puc. 9).

Bo-miepBBIX, MyKCKasi TOJOBHHAa B CBOMX OTBETaX YKasbIBaJIM OOJbIIE BAapHAHTOB
orpaHudeHuil. Bo-BTOpBIX, KOJIMYECTBO NpeACTaBUTENEH MY>KCKOro Moja, HE TOTOBBIX TEPIETh
OTpaHUYEHUS, CBSI3aHHBIE C padOTO, MEHBIIIE, YEM Y IPEACTaBUTENIEH )KEHCKOTO IMOoJIa.

My»x4nHBbI 60JI€e YeM KEHIUHBI TOTOBBI )KEPTBOBATh CBOMM OT/ABIXOM U pa3BIeUEHUSIMU, HO
MEHbBIIIE TOTOBBI OTPAHWYHMBATH CEO0S B OOIIEHWH C JpPY3bsSIMH. MyKUUHBI OOJBIIE TOTOBBI
OTKJIa/IbIBaTh CO3JaHUE CEMbU U poxaeHue pederka. bonee 15 % Myk4nH roToBbl pagu Oynymero
Jla’ke Ha padoTy Ha BpeAHbIX MPoU3BOACcTBax. Cpeau KEeHIINH, TOTOBBIX Ha BPEAHOE IPOU3BOJICTBO,
BCero okouio 6 %.

MHuorue pabortonarenu npu Habope Ha pabOTy NMPUBETCTBYIOT MOOMIbHOCTH. [loToMy B
aHKeTy ObUT BKIIIOYEH Cleayroluii Bonpoc: «['0TOBBI JIM Bbl CMEHUTh MECTO JKMTEIbCTBA H3-3a
BBITOJTHOTO TIPEIJIOKEHUsI 10 pabore (jaiiTe pa3BepHYTHIA OTBET)?». DTO OTKPBITHIA BOMPOC,
TpeOyrolmii oTBeTa B MPOU3BOJILHOW TEeKCTOBOW ¢opme. [t o0paOOTKM TakuX OTBETOB
UCIOJIb30Bajach CHeElHalibHas KOMIIbIOTEpHAsh MporpamMma, KOTOpash MO3BOJIIET BBIJICIUTH
TUIIOJIOTMM OTBETOB. B pe3ynbrare OBLIO BbIIENEHO S5-Th THmonoruit oteeToB (puc. 10). Ipu
HE0OXOIMMOCTH UCCIIEIOBATENh MOXKET aHAIM3UPOBATh MOSICHEHUS, KOTOPBIE JaBaJId PECTIOHCHTHI
K CBOMM OTBEeTaM. BOJIBIIMHCTBO PECOHAEHTOB BBICKA3bIBAIOT TOTOBHOCTH PaJH Kapbepbl CMEHUTD
MecTo >kuTenbcTBa. [lo pesynpTaTam aHamm3a MOXHO OIPENETIeHHO CKa3aTh, YTO pEUIaroINM
(bakTopoM ocTaeTcsl npeasiokeHre Oosiee BBHICOKOW 3apabOTHOM IuiaThl. MHOTHE NMPUBETCTBOBAIU
MpeIJIoKEHNE MepeexaTh B IEHTPaIbHbIE pErHOHBI CTpaHbl. YacTh CTYJIEHTOB JAa’Ke CAMOCTOATEIBHO
IUTAHUPYET OUCK paboThl 3a mpeaenamu [Ipumopckoro kpasi.
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PHCKOBATh 310POBHEM Ha BPEAHOM
MPOU3BOJICTBE

BBITIOJIHATH PabOTy HMXKE CBOCH
KBaIM(pHUKAHUN

OTKa3bIBaTh ceOc B OTIOBIXC U
Ppa3BICUCHUAX

OTKJIaJbIBaTb CO3aHNUEC COOCTBEHHOM
CEMbHU

OTPAHUYUTH OOIICHNE C IPY3BSIMH

OTKJIQIBIBATh POXKIICHHUE peOCHKA

UMeTh HEHOPMHUPOBaHHBIN Tpaduk

paboThI 3%

0%
HE TOTOB HA JKEPTBBI M OTPaHUYCHHUS '

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
ExeHckuil B MyKCKOH

Puc. 9. OIIeHKa OFpaHI/I‘IeHI/Iﬁ, Ha KOTOPBIC IT'OTOBBI MONTH MOJIOABIC JIFOJU paar KapbEpHOIro poCcTa
Fig. 9. Assessing the constraints that young people are willing to go to for career advancement

HE OIPCACIINIICA

BO3MOXXHO Ia

HE TOTOB/Ba

Jla TOTOB/Ba TIPH YCIOBUHU

J1a TOTOB/Ba 62%

0% 10% 20% 30% 40% 50% 60% 70%

Puc. 10. OueHka roTOBHOCTH CTYJEHTOB K CMEHE MECTa JKUTEIHCTBA IIPH BBHITOTHOM
MMPEAIOKCHU N pa6OTI>I
Fig. 10. Assessment of students' readiness to change their place of residence with a profitable job offer

Bricokas 3HaUMMOCTH TPU MOUCKE PabOThI CTYJEHTAMH HPEJIOKEHHs 3apaO0THON TIaThI
BbI3Bajia HEOOXOIMMOCTh BOMPOCA TI0 OKUAAHUSIM YPOBHsI 3apabOTHOM TIIATHL: «YKaXXKHUTE YPOBEHb
3apIuIaThl, Ha KOTOPBINA BBl PACCUUTHIBAETE I1OCIIE OKOHUAHUS By3a?».
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B cBsi3u ¢ TeM, 4TO ypOBEHb 3apaOOTHOW IJAaThl B PErHOHE M3MEHSETCS CO BPEMEHEM U
COOTBETCTBEHHO M3MEHSIETCA YPOBEHb MPUTI3aHUI BHIITYCKHUKOB, B pacdeTax ObLIM HCIOIb30BaHbI
JJaHHBIE OIIPOCOB TOJIBKO 32 JIBa IIOCJIETHUX I0Ja.

Oxkono 50 % pecrnoHIEeHTOB MPUOINKAIOTCS 1O CBOMM OIIEHKaM K peaibHOW 3apaboTHOMN
mnate B [Ipumopckom kpae. [IpuMepHO CTONBKO K€ CTYACHTOB MMEIOT 3aBBIIICHHBIE OXKUJAHUS
OTHOCHUTEIIbHO YPOBHS 3apIuiathl (puc. 11).

45%
40%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Puc. 11. Ouenka oxxuanuii ypoBHs 3apaO0THOH IU1aThl IO OKOHYaHHUH By3a (1o naHabM 20202021 rr.)
Fig. 11. Assessment of salary expectations after graduation (based on data from 2020-2021)

[Tocnennue odunManbHBIE NaHHBIE TO 3apaOOTHOM IUIaTe BBIMYCKHUKOB KPYITHEHIIETO
yauBepcuteta [Ipumopss — IBOY Obiu ipencrasiernsl MunuctepcTBoM odpazoBanus B 2015 rony.
Torna ona cocrapisia 34 Teicsiuu pyosieid. C Tex mop cpeaHsis 3apadoTHas TiaTa 1Mo Kpar BeIpOCiIa
He Oosiee ueM Ha 15 %. IlosTomy Bpsim 1M OOJBIIMHCTBO CTYAEHTOB MOTYT pPacCUMTHIBATH Ha
3apalboTHYIO MIaty cBbIIe 40 ThICAY pyOIIeH.

3akiouenue

ITo pe3yjibTaTaM MNPOBCACHHOI'O HCCICAOBAHUA MOXHO CACIAaTh BbIBOJ, YTO Yy MHOIUX
CTYJICHTOB HEBEPHOE MJIM HCKaXCHHBIC MPEICTABICHWE O BBHIOPAHHOW MPOPECCHH M peaTHusx
COBPEMEHHOT0 PbIHKA TpyZa. XapaKTepHO HeaJIeKBaTHOE MPE/ICTAaBICHNE BBIITYCKHUKOB O ce0e Kak
CyObeKTe KapbepHOIl JeSITeIbHOCTU. Y CTYJIEHTOB OTCYTCTBYIOT HaBBIKHM MTOUCKA paOOTHI M OOIIEHUS
¢ paboToaTeIsIMHU.

J1n1s1 TOBBIILIEHHS TPYAOBOW MOOHMIBHOCTH BBITYCKHHKOB Ha PBIHKE TPY/a HEOOX0AUMO:

— HOBBICUTb OCBCAOMIICHHOCTH BBIITYCKHUKOB O CBOUX ITpaBax W BO3MOXKHOCTAX B ITOHMCKaX
paboTsI;

— COBEPILIECHCTBOBATh IIPABOBOM MEXAaHU3M TPYAOYCTPOKUCTBA MOJIOJIBIX CIEIIUAINCTOB;

— o0ecneynTh JONOJHUTENbHBIE TapaHTUH B O0JACTH TPYAOYCTPOWCTBA W 3aHATOCTH
BBIITYCKHUKOB BY30B;

— IIMPOKO HCHOJb30BATh AKTUBHBIE MPUEMBI U CPEJICTBA, CIIOCOOCTBYIOIIME CO3/IaHUIO
CUTYalluH ycIiexa B IpopecCUOHANbHOMN JAeSITeIbHOCTH;

484



OkoHoMuKa. MIHdopmaTuka. 2021. Tom 48, Ne 3 (475—-486)
Economics. Information technologies. 2021. Vol. 48, No. 3 (475-486)

— CAcJIaTh TJIaCHBIMH ITOKa3aTcIin BOCTpe6OBaHHOCTI/I BBIITYCKHHUKOB Ha PBIHKC TpyJda Ha
OCHOBE 0aHKa JIaHHBIX CIIY>KO TPyIOyCTpOMCTBA.
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Baxnunanusg or COVID-19: moaen noBeaeH4eCcKoii YIKOHOMUKH
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AnHoTanusi. BaxHyro poJb B )KM3HM COBPEMEHHOTO YeJIOBEKa WrpaeT mpobiema BbiOopa. B HacTosiee Bpemst
MOBEJCHYECKAs: IKOHOMHUKA pACCMaTPUBAETCS KaK KAUECTBEHHO-TIOJIOKUTEIbHASL COCTABIISIOIIAS, TPUMEHSIEMast K
COMYTCTBYIOIIEH TPAIUIIMOHHOW TEOPUH TOBEACHHS MOTpeOuTeneil. JTO CBS3aHO C TEM, YTO C TIOMOIIBIO
MOBEJICHYECKOM OSKOHOMHUKM MOXKHO OOBSICHHTH PpA3NUYHbIE MPOTHBOPEUMBBIE CIIOCOOBI  COBEPIICHUS
onpeneNEéHHbIX ISHCTBUI, KOTOpbIE Jie)KaT B OCHOBE BBIOOpA M CY)KACHHUH JIIO/ICH 1 HE MOTYT OBITh OOBSICHEHBI
KJIACCMYECKOM SKOHOMHUKOW. B JaHHON cTaThe TOBeJeHYeCKas HKOHOMHKA XOpOIIO MPUMEHSIETCS K
(hapManIeBTHIECKOM 00JIaCTH, 2 IMEHHO K BOIIPOCaM, CBSA3aHHBIM ¢ BakIuHaIweH B ycioBusx COVID-19. Omnako
HECMOTpsI Ha TO, 4TO (hapMalleBTUUECKass 00JIaCTh SBJIACTCS OYCHb OJIArOJaTHOM TOYBOW ISl MCCIICIOBAaHUN B
00NacT TIOBEJEHYECKOH SKOHOMHMKH, WCCIICNOBAHUS TIOBEACHUSI TIOTPEOUTENST B YCIOBHSX KOPOHABHPYCHOM
MH(EKINN TPAKTHYECKH OTCYTCTBYIOT. B maHHON paboTe MBI MMOCTAPAHCh PAcCCMOTPETh Pa3NYHBIE TOYKU
3pEHUS, CBA3aHHBIE C IPUMEHEHUEM OAXO0I0B OBEACHUYECKON S3KOHOMUKY U MIPUHATHUIO PELICHUH O BAKIIUHALIUH.
HCCHCI[OB&HI/IH MMPOBOAWIMCH C IMOMOIIBIO 3KOHOMETPUKU U MATEMATUICCKHUX MCTOIOB. B cBs3u ¢ 3THM JA(SA113310]
HACTOSIIETO HCCIICAOBAaHMsSl SIBISIETCS OOBSICHEHHE MOBEICHUS MOTPEOHMTENsT MO BOMPOCAM, CBSI3aHHBIM C
BakKLIMHALIEH, W TMOCTPOCHHE MaTeMaTH4YeCKOHM Monend. B NMaHHOHM cTaTbe pacCMOTPEHBI OTBETHI HA TaKUE
BONpPOCHI, KaK IMOBEJCHYECKAsl SKOHOMHKA MOXKET NPEAOTBPAaTHTh pacHpocTpaHeHue naHaemuu. Ilo3somser
IOHATD, [IOYEMY CO6HIOIL€HPI€ OI'paHI/I‘-ICHI/Iﬁ YTOMHMTCIIBHO 1A HOTpe6I/ITeJIH 1 KaKYy10 IOJIC3HOCTL C TOUKU 3PCHUA
MoTpeOuTeNel MOXKET MPUHECTH BakiHauus. B paboTe mpenocTaBineH MIMPOKUHA 0030p, MOKA3bIBAIOMINKI, KaKk
CTpaTeTHH TIOBEIEHYECKOH OKOHOMHKH MOTYT BIHSTh W PEATM30BBIBATHCI B PA3IAYHBIX  OOIacTIX
(hapmanieBTHIECKOM 00MacT. B pe3ynbrare uccinenoBaHus ObLUTH BELIBIICHBI OCHOBHBIC TEHIICHIHH, BIUSIONINE HA
MOBeICHUE IOTPEOUTENS, TIPH BaKIMHAIMK U OTMCaHa MAaTEMaTHIECKasi MOJIEITb, BRIOOpa MOTPEOUTENS, CBSI3aHHAS
¢ BakiuHanuei ot COVID-19. [NonyueHHbIe pe3ybTaThl BHOCAT BKJIAJ B Pa3BUTHE ITOBEACHUECKON SKOHOMUKH B
OKCTPEMAJIBHBIX CUTYalUsiIX.

KiroueBrble c10Ba: MoBeJCHYECKAs IKOHOMUKA, MAaTEMAaTHUYECKask MOJIC)Ib, BAaKIIMHALIMS, TTOTPEOUTEb.

Jas umTupoBanusi: MenpaukoBa O.A., MenmpankoB M.EO. 2021. Baknuuanus ot COVID-19: monenu
MOBE/ICHUECKOM IKOHOMUKH. DKoHoMuKa. MHpopmarika, 48 (3): 487-494. DOI 10.52575/2687-0932-2021-
48-3-487-494.

Vaccination against COVID-19: behavioral economics models

Olga A. Melnikova, Mikhail Yu. Melnikov
Ural State Medical University
3 Repin St, Yekaterinburg, 620028, Russia
Email: newfarmacia@mail.ru

Abstract. The problem of choice plays an important role in the life of a modern person. Currently, behavioral
economics is viewed as a qualitatively positive component applied to the accompanying traditional theory of
consumer behavior. This is due to the fact that with the help of behavioral economics, it is possible to explain
various contradictory ways of performing certain actions that underlie the choices and judgments of people and
cannot be explained by classical economics. In this article, behavioral economics applies well to the
pharmaceutical field, specifically to issues related to vaccination in the context of COVID-19. However, despite
the fact that the pharmaceutical field is a very fertile ground for research in the field of behavioral economics,
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research on consumer behavior in the context of coronavirus infection is practically absent. In this paper, we have
tried to consider the different perspectives associated with the application of behavioral economics approaches
and making decisions about vaccination. The research was carried out using econometrics and mathematical
methods. In this regard, the purpose of this study is to explain consumer behavior on issues related to vaccination
and to build a mathematical model. This article looks at answers to questions such as behavioral economics can
prevent the spread of a pandemic. Provides insight into why compliance is tedious for the consumer and what
benefits vaccination can bring to consumers. The paper provides a broad overview showing how behavioral
economics strategies can influence and be implemented in various areas of the pharmaceutical field. As a result
of the study, the main trends affecting consumer behavior during vaccination were identified and a mathematical
model of consumer choice associated with vaccination against COVID-19 was described. The results obtained
contribute to the development of behavioral economics in extreme situations.

Keywords: behavioral economics, mathematical model, vaccination, consumer.

For citation: Melnikova O.A., Melnikov M.Yu. 2021. Vaccination against COVID-19: behavioral economics
models. Economics. Information technologies, 48 (3): 487—494 (in Russian). DOI 10.52575/2687-0932-2021-
48-3-487-494.

BBenenune

[ToBeneHueckas SJKOHOMHKA — 3TO HOBOE HaIpaBieHHE B 00JaCTH SKOHOMHUKH, KOTOPOE
M3y4YaeT BIMSHUE MHOXECTBAa (PAKTOPOB (COLMANIBHBIX, KOTHUTHBHBIX, SMOLMOHAIbHBIX). JlaHHOE
HaIpaBJIEHUE YKOHOMUYECKUX HCCIIEA0BaHUN BBIXOAUT 3a 00JaCTh TPAJUIIMOHHOW SKOHOMHYECKON
TEOPUH, IOCKOJIbKY PaCKpBIBAET IPOLECCH U MEXAHU3MbI, KOTOPBIE BJIMAIOT Ha IOBE/ICHNE UEIOBEKa
U NPUHATHE UM PEIICHUM O COBEPIICHHHM TOW WIM MHOW NOKYyNKHU. [loBeneHuyeckas 3KOHOMHUKA
OCHOBaHa Ha TaKMX U3BECTHBIX HayKaX, KaK ICUXOJOTrUs, MOJUTUKA, colnosiorus [Apuenu, 2013].
Onnako HanboJIee TECHO OHA CBsi3aHa ¢ MapkeTHHIoM [Laibson, 2015; Chetty, 2015]

dapmarieBTHYECKas OTPacilb OCTOSIHHO Pa3BUBAETCS U HPEICTaBIsET cO00 MHTEPECHYIO
HULIY JUIsI UCCIIEJOBaHMSI NOBEIEHYECKOM 3KOHOMUKU. B CBA3M ¢ 3TUM HEOOXOIMMO IPOBECTH
HCCIIEIOBaHMSI, LI€IbI0 KOTOPBIX SIBJISIETCS U3YyUEHHE BIUSHUS IOBEIEHYECKON SKOHOMUKHU B IEPUOJ
Covid-19 [PemerneBa, MenbaukoBa, 2019]. AKTyallbHOCTh JAHHOW CTAaThH TAK)KE TOATBEPKIACTCS
TE€M, 4YTO CTPATETUU MOBENEHYECKON SKOHOMHKH BIIOJIHE MOTYT BHEJPATHCS HA Pa3IMYHBIX YPOBHSIX
JIEKapCTBEHHOTO oO0ecreueHuss M B pa3HOOOpasHBIX aNTe4YHbIX OpraHu3anusax [BaxkeHuHa,
MenbsHukoBa, 2019], cnocoGcTBOBaTh CTUMYIMPOBAHUIO 3()(PEKTUBHOrO MOBEACHUS MOTpedUTeNen
[Ariely et al., 2003].

B ocHoBe TpanuunoHHOW TeOpUM MOTPEOUTENHCKOTO MOBEIEHUS JICKUT MOHATHUE YEIIOBEK
SKOHOMMYECKUN (WM YeNOBEK paluoHalbHBIN). OH sBJIsETCs pa3yMHBIM CYIIECTBOM M BCErja
CTPEMHUTCS MAKCUMaJIbHO H3BJ€Yb NPUOBLIb M3 CBOEH JEATEIBHOCTH M OCYLIECTBISET BBIOOD
YKOHOMMYECKUX PE3YJIBTATOB CBOEH NEATEIBbHOCTU. B Takol KOHUENINY «4EI0BEK palliOHAIBHBIN
IpeJCTaBIsieT co00i uenoBeKka ¢ pallMOHAIbHBIM HA4ajaoM U TBepbIM pacuérom [Blaug, 1995]. On
HE MOJIAeTCs BIMSHHUIO 3MOIMH, 00JaaeT ONpeaeeHHOW CUJION BOJM M KaTerOPUYHOCTHIO, OH
THIATEJILHO NMPOCYUTHIBAET BCE BAPUAHTHI M TLIATELHO B3BEUIMBACT BCE IUIFOCHI 1 MUHYCHI OT Te€X
JeWCTBUI, KOTOPbIE OH XOUeT c/enaTh. 13 Bcero orpoMHOro KoJu4yecTBa nH(OpMaIK OH BBIOMpaeT
MMEHHO pallMOHAJIBbHOE PEILIeHHEe, COMOCTABIAS HMMEIOUIYIOCS HMH(OpPMAIMIO B COOTBETCTBHM CO
CBOMMHU NMOTPeOHOCTIMHU U npeanoutenusmu [Frank, 2007].

CuuTaercs, 4To «4elOBEK pallMOHAIbHBIN» UMEET YK€ c(HOpPMUPOBAHHbBIE MPEATOUYTCHHUS,
KOTOpBIE HE U3MEHSIFOTCSI [TOCIIE TOT0, KaK OH MPUXOAUT Ha PHIHOK U JeNaeT cBOM BbIOOp. CunTaercs,
YTO OH HMeEEeT E€JUHCTBEHHbIH HHTEpEC, KOTOPbI OpPHUEHTHUPOBAaH TOJILKO Ha MaTepUalbHbBIN
pesyabrar. OAHAKO B IUIaHE TAaKOM pPAlMOHAJIBHOCTH OH BCE-TaKM NPEACTaBIseT CoOOi
OIIpeJIeNIEHHYIO OIpaHMYEHHOCTh. Takas palMOHAILHOCTD HE MOJXOAMT JUIs OObSICHEHHS] HEKOTOPBIX
JelcTBUI M moBeAeHus nmorpedutens. M1 B 3ToM ciydae noBeneHUYECKas SKOHOMHUKA OOBSICHSET
naHHbIN pooen [Tanep, 2017].
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B kako#-To mepe moBeIeHUYECKas 3KOHOMHUKA SIBJSIETCS JONOJHEHUEM K TPaJuLIMOHHOU
SKOHOMHKE M B KaKO-TO CTENeHH Npu3BaHa OOBSCHUTH OTKJIOHEHHE OT CTAaHAAPTHOW MOJEINH,
MPEJIOKUTh KAKWe-TO HOBBIE MYTH Ui OOBSCHEHUS TOBEICHUS MOTpeOuTeNsa. BaxHbIMU
MOHATUSAMM TOBEJICHUYECKOM 3KOHOMHKH SIBJIAETCS YIOBJIETBOPEHHOCTh OT IOKYIKH, a TaKXKe
ONMCaHue MOBEACHUS JIIOACH NpU NMPUHATUU PELICHUH, CBA3aHHBIX C ONMPEICICHHBIMU PUCKAMH MPU
BBIOOPE BAPUAHTOB C U3BECTHHIMH BEPOSITHOCTSIMHU.

C Jpyroil CTOpPOHBI, Ha TIOBEJCHYECKYI0O SKOHOMHUKY BJIHUSET 3BPUCTUUYECCKUU
(MHQOPMUPOBAHHBIN) MOHUCK, KOTOPBIA MpPEACTaBIsET COOOW OMpEeNeIeHHYI0 COBOKYIHOCTb
MIPUEMOB 1 METO10B. J[aHHBIN OUCK 00JIETYaeT U YIPOIAET PEIICHUE PA3TMYHbBIX T03HABATEIIbHBIX,
KOHCTPYKTUBHBIX U TPAKTUUYECKHX 3a7a4. OJIHAKO MPUMEHEHUE ITOU TEOPUU TAKIKE MOKET IPUBECTH
K aKTUBHOMY HCKOKCHUI0O HHQPOPMAIMU W OMNPEICIICHHBIM CHCTEMAaTHYCCKUM OIIMOKAM TIpU
MOJICIIMPOBAHUH MTOBeIeHUs oTpedutens [McAuley, 2010].

Teopust myallbHOTO TIpoOIlecca MBIIIJICHHUS CPAaBHUBAET BBIOOp ¢ JIBYX cTopoH. C omHOMU
CTOPOHBI — 3TO JIOTHKA, (DaKThl, PAllMOHATBHOCTh, C JIPYrOi CTOPOHBI — 3TO MHTYUIIUS, YyBCTBO,
HUPPALMOHATIBHOCTb, T. €. 3TO JIB€ MPOTUBOMOJIOKHBIE CUCTEMbI. B 3aBUCUMOCTH OT THIIA MOKYIKH
3TH JBE CHUCTEMBbl B3aUMOJICHCTBYIOT APYr C APYrOM M TMPEACTaBISIOT COOON OMpeneeHHYI0
KOMOWHAIIMIO TIPU TIPUHITHH pEIIeHHus. B 3TOi Teopww CTaHOBUTCS TOHSATHO, IMOYEMY JIFOIH, Y
KOTOpBIX OoJyiee CHIIbHAs SMOIMOHANIbHAS M UMITyJbCUBHAS CUCTEMbI, Y€M pallMOHANbHAS, OYEHb
4acTO NPUHUMAIOT HPPALMOHAIBHOE pEIIEHUE, KOTOpoe He mojajaercs oobscHeHuto [Camerer,
Loewenstein, Rabin, 2014].

B Teopuu nepcreKTHB JTF0IH 9aCcTO OIICHUBAIOT BRIOOP MEXKIY alIbTEPHATUBAMU, CBSI3aHHBIMU
C pUCKaMH U BBIOOPOM, UMEIOIIUM ONpeIeIeHHOCTh. COrflacHO TaHHOM TEOPHH JIFOAU OTHOCATCS K
BO3MOKHBIM TIOTEPSIM C OOJBIIEH OCTOPOKHOCTHIO, Y€M K BO3MOXKHOW BBIFOJIE B Cllydae
npuoOpeTeHus: TOro WM HMHOro ToBapa. llpu ocymiecTBieHun BbIOOpa B JIaHHOW TEOpUU Ha
notpeOuTenst OyAeT BIUSATH MOMEHT, CBSI3aHHBIN C YIyIIEHHOW BBITO/I0H. B pesymbrarte TOro, 4ro
norpedurens OyneT aenaTh TOJIBKO OJMH BapUaHT BbIOOpa U3 BO3MOXKHBIX BapUAHTOB. JTO SBISACTCA
MHUHYCOM JaHHOM TEOPUU U 3aCTABIISICT MOCTABIIIMKOB MPEACTABIIATH HA PHIHOK HAMITYUIIINE BO3MOKHBIE
aNlbTEPHATUBBl C OMNpENeNEHHBIM OOOCHOBaHHEM KadyecTBa CBOErO MPOJYKTa, YTOOBI OOJIErYuTh
OCO3HaHHE NPAaBUJILHOTO BbIOOpA MOTPEOUTEIS.

Takum 06pa3om, MoBeIeHYECKas SKOHOMHKA MPU3HAET, YTO TOTPEOUTENN HE BCeraa o0naiaroT
MOJTHOCTBIO  PAIlMOHATBHBIM  MbIIUIEHHEM. OHH  CTPeMATCsSl yJOBJIETBOPUTH CBOUM MMOTPEOHOCTH,
peann3oBaTh CBOM MPEANIOYTEHUsI COTTIaCHO pa3HbIM uzesm [Douma, Schreuder, 2012].

[Mannemust COVID-19, BeposiTHO, M3MEHMIIA TTOYTH BCE aCTIEKThI HAIIEH IEeSATEIIbHOCTH — PHIHOK
Tpynaa, oOpa3oBaHHe, YEIOBEUECKHE OTHOIICHHUS, B TOM YHUCIE M TMOBEISHUYECKUH BHIOOP. BBeIeHBI
HUCXOJIAIINE OTPAHUYCHUS U OTPAHUYCHHS, YTOOBI OCTAHOBUTH PACIPOCTPAHEHUE BUPYCA M KAK MOYKHO
CKOpEE BEPHYTbCA K «HOPMAJIBHOMY» COCTOSIHMIO. OHAKO HEBO3MOXHO IEPEOLEHUTh OTPOMHOE
BIIMSIHUE MHIMBUIYAIBHOTO TTOBEICHUS U PEIICHUN Ha Pa3BUTHE TTaHIEMHH.

Hama cmocoOHOCTE OOPOTHCS ¢ BUPYCOM 3aBHCHT OT OMPEIEIIEHHOTO Habopa JeHCTBUN U
TOTO, KaKk Mbl UX BbITIOJIHsIeM. Hanpumep, nu3deraem CKOIJICHUH JIFOEH, HOCUM TIEpYaTKH U MACKH
s ana. M Bce ke, Kak MOKa3bIBaeT MOBEACHYECKash SKOHOMHUKA, Hallle MOBEJICHUE JAleKO OT
panMoHAIBHOTO, OCOOCHHO B HBIHEITHEN CUTYaIlMH, HAIIOJTHEHHOM CTarHaiue, HEyBepeHHOCThIO U
ctpaxoM. [loBeneHueckasi SKOHOMHUKA MOXET MOMOYbh HaM TOHSTH, MOYEMYy HaM 4YacTO TPYAHO
MOAYUHSATHCS CTPOTMM MPaBUIIAM, U MOYEMY OHHM HE BCErJa MPUHOCIT OXUIAAEMBbIE PE3YJIbTaThl.
[{enbro TaHHOTO MCCIIEIOBAHUS SIBIISICTCS MPEIOKESHUE MOIeNT BIUsiHUS BakiuHarmu ot COVID-
19 na moBeneHue MOTpeOUTENEH, KOT]a OHU CTAIKMBAIOTCS CO CIIOKHOM CpeIoi BEIOOPA, BEIXOS 32
pPaMKH TIPOCTBHIX OIIEHOK PAIMOHAILHOCTEN «Ia» / «HeT». B pesynbTaTe MOSIBUTCS BO3MOXKHOCTH
co3iaBath Oonee 3P deKTuBHBIE, OOJee BIUSATENbHBIE HA HAIly U30MPATEIbHYI0 PAlMOHAIBHOCTH
JIENCTBUS M MHUIIMATUBEI 10 O0phOe ¢ manaemueid. O0beKTaMu NCCIIEI0BAHMS SIBIIIUCH TOTPEOUTEHN
U ux noseneHue B ycrnopusx Covid-19. Metogamu ucciie[oBaHus — MOCTPOSHHE IKOHOMETPHUYECKON
MOJICIIN TTOBEICHUS MOTpeOUuTeneH.
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Pe3y.m>TaT1,1 HCCJICA0BAHUA U UX 06cy>1czle}me

Teoputo MoBeIEHYECKON S5KOHOMUKH MOYKHO YCIIEUTHO PEAIn30BaTh B MPUHSATUHU PELICHUS O
BbIOOpe BaknuHanuu oT COVID-19. Jlemo B Tom, 4To ¢apmamneBTHuecKas 00JIaCTh SBIISICTCS
OJIaronpusITHOMN, MOCKOJIbKY 0€3 JIEKapCTBEHHBIX MTPENapaToOB HEBO3ZMOXKHO MOJIJIEpKAaHUE 310POBbS,
npouIaKTUKa, JIeueHue 3a00eBaHMii, BBIPAOOTKA KOJJICKTUBHOI'O IMMYHHTETA.

B konTtekcte BakuuHamuu npoTuB COVID-19 cymecTByeT HeCKoJIbKO (DaKTOPOB, CBA3aHHBIX
C pUCKaMHU U MepaMu OE30MacCHOCTH:

1. )Xenanue BepHYThCS K JOMAaHAEMUYECKOMY O0pa3y >KHU3HHM, JUIIEHHOMY COLMAIBHOM
IMCTaHIMH, MAcOK, YAaJICHHOH paboThI;

2. «ITouruzumy», CBA3aHHBIN ¢ HECOOIIOJCHUEM OTPAHUYCHUN U MOJIBEPKEHHOCTH B CBS3U
C 3TUM PHUCKY 3apakKeHMUS,;

3. OcBenOMIIEHHOCTh O HEOOXOAUMOCTH BaKIIMHAIMH, HO €€ HEIIPOBECHHE;

4. D¢ddexTuBHOCTD (B JAHHOM Cllydae COMHEHHS B 2((HEKTUBHOCTH BaKIIMHBI).

TakuMm oOpa3om, B moBeneHue motpedutens B ycnopusx nanaemun COVID-19 BHocsTCS
AJIEMEHTHI UPPALIUOHAIBHOCTH.

Marematudeck MOJieNb BEIOOpa MOKeT ObITh onucana ypaBaenuem [ Abaluck, Gruber, 2011]
u ajantupoBana k cutyanuu COVID-19:

Uij=Pj*a+Eﬁ1+0i2j*,82 +Cj*ﬁ3+Qj*ﬁ4 +eij(1)'

3nece U;j — 510 o0mas I0JNE3HOCTb, OOYCIOBIEHHAs BaKIMHALMEH OT Covid-19 ji-m
norpedureneM, J — KOJMYECTBO JOCTYIHBIX BakKIUH, 3apEerHCTPUPOBAHHBIX Ha pbIHKE, Pj —
MOJIE3HOCTh OT €AMHUYHOW BakUWHAIMK, E — oXumaemble pacxonabl s rocyldapcTBa Ha
MPOM3BOCTBO BAKIUHBI | 1O TMOJIE3HOCTH Pj, al-"}- — JIUCHEPCUS PACXOJIOB, C; — BEKTOP (PMHAHCOBBIX
XapakTepucTUK Pj, BIMAIOMMX HAa OXKUIAaeMble PacXofbl, (J; — BEKTOp MokasaTesnell kauecta P
(Hapumep, (GUPMBI  POM3BOMMTENH), €;; — HPEAINOJIAracT SKCTPEMATbHOE 3HAYCHHE IS
MIpeBpaLIeHHs YPaBHEHHS B MOJTMHOMUATIBHYIO (hOpPMYITY.

B cnyuae ecnu motpebutenu Ge3pa3iavuHbl K MEpaM IMPEAOCTOPOKHOCTH M MPOBEAECHUIO
BakIuHAIUU, TO @ = B <0. TyT Ba)XHO MOHUMATD, YTO MOTPEOUTENN BO BpeMs MAHAEMUHU JTOJKHBI
HECTH OTBETCTBEHHOCTb 3a CBOE MOBEJEHHE — JOJKHBI MBITh PYKH, HOCUTh MACKH, COXPaHATH
COLIMATIbHYI0 JUCTAHIIMIO, BAKIMHUPOBATHCSA I TOTO, YTOOBI BBIPA0OTaTh KOJIEKTUBHBIN
UMMYHHUTET M He 3a0onerb. OAHAKO BCE O3TU MPEUMYILIECTBAa HEONPEIENEHHBI U PA3MBITHI.
[Totpebutens GecnokoAT Bompockl: «Ecnu s ogHaXXIbl HE BBIMBUI PYKM M HE HaJel MacKy, He
3a0onero M A7», «CKONbKO pa3 HEOOXOAMMO BaKUMHUPOBATHCSA, YTOOBI MOJYYUTh UMMYHUTET
(monb3y) 1 He 3a60meTh?». IlockonbKy BuAMMAs MOJb3a HE MPOUCXOAUT CIUIIKOM OBICTPO, @ MbI
BCEI/1a UHTYUTUBHO HACTPOEHBI Ha ObICTPHBIN 3((PEKT, HE XOTUM HECTH JOTOJTHUTEIbHBIE PACXO/IbI U
COOIONAaTh HAJOKEHHBIE OTpaHUuYeHus. TakuM 00pa3oMm, MOJNE3HOCTh OT €IUHUYHON BaKIMHAIIUU
(P)) m oxumaemsie pacxonsl (E) s rocymnapctBa Ha MPOM3BOJCTBO BAKIMHBI B YCIOBHUSX PHCKA
SBIISIIOTCSL  Oe3pa3inuyHbIMU st morpeduteneit. Takxke [3 = 0, TOCKOIBKY TOTpeOHTETH
0€3pa3InyHO OTHOCATCA K (PMHAHCOBBIM XapaKTEpPUCTHKaM BaKLUMHBI M €€ KauecTBY, KOTOpPbIE
MIPUBOJIAT K OJIMHAKOBBIM E, a Taxke aizj.

MoxHO 0Xunarth, 9to [, <0 mpw ycioBuH, 4TO TMOTPEOUTENM HE CKIOHHBI PUCKOBATH U
SIBJISIFOTCS 3aKOHOTIOCTYIIHBIMU TpakIaHAMH, TOHUMAIOIIUMH BaKHOCTh BakuMHau. Koneuno, B
3TOM Cy4yae TaKuX pPalMOHAIBHBIX MOTpeOUTENe MOryT MHTEPECcOBaTh BOMNPOCHI, CBA3AHHbBIE C
Ka4ecTBOM BakIHH 5, > 0.

Ecmu |a[>>|f4|, To moTpeOuTens SBISETCS OYCHb UYYBCTBUTCIBHBIM K TIOJE3HOCTH OT
BaknuHau. Ecmu B3#0, MOXKHO CYUTaTh, UTO MOTPEOUTENCH NEHCTBUTEILHO OYJIET BOJIHOBATH
CTOMMOCTh BakKIIMH (BEpHEE OTEYECTBEHHOE WJIM 3apyOekHoe €€ MPOM3BOJACTBO), C IOMOIIbIO
KOTOPBIX Oy/IeT JOCTUTaThCs OKUIaeMbld 2(PGEKT OT BAaKIMHAIUU U BBIPA0OTKA KOJUIEKTMBHOTO
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UMMyHHUTeTa. B aTOM cityuae, 5, Takxke MOKeT ObITh MeHblIe HYIS ([, <0), HO HE3HAYUTETBHO, YTO
CBSI3aHO C HE3HAYMTEJBbHBIM aCIEKTaMH, CBSI3aHHBIMHU C YCTAJIOCTBIO MOTpEOUTENEeH OT NPUHATHS
pEILICHHI, TApAHTUPYIOIIUX UM IIPABUIIBHBIN X0 COOBITUI B OyIymiem.

Hanpumep, o Mepe Toro Kak BO3pacTaeT CJI0KHOCTb PEIIEHUH, pacTeT U Halla yCTaloCcTh. B
ciryyae snugemur COVID-19 Bb160p, KOTOPBIi MBI JOTKHBI CIENATH, IIPEACTABIISAET COOOH CI0KHYIO
3ajadyy. B HOBOH peanbHOCTH, M pELIEHUs KacaroTCsl HE TOJbKO COONIOJEHUS OrpaHUYCHHUH
(«pHCKyeTe JIU Bbl, ECJIM BCTPEUYAETECH C APY3bIMU?»), HO U MHOTHX JIPYI'MX acleKTOB HallleH KU3HU.
N3-3a cymecTBOBaHMs COBEPLICHHO HOBOM M paHEE HEU3BECTHOM PEaJIbHOCTH MBI BBIHYXKICHBI
JeNaTh COBEPIICHHO HOBBIA BhIOOp. B ciydae mpocdeccroHansHOM pabOThI, HapUMeEp, TOMUMO
PELIEHNI, OTHOCSIIUXCS K €€ CYyTH, MbI IOJKHBI PEIINUTH BCE BTOPOCTEIIEHHBIE BOIIPOCHI, CBS3aHHBIC
C €€ yJlaJIeHHbIM XapakTepoM. COOTBETCTBEHHO U BOIIPOCHI, CBSI3aHHBIE C BaKLIMHALIMEHN U €€ pUCKaMu
TSKEJIOT0 TeYEHUs!, HO TI03BOJISIIOIIME B OyAyIlleM IOC/Ie BEIpaOOTKH UMMYHUTETA yOpaTh acleKThl,
CBSI3aHHBIE C yIAJIEHHOW PabOTOM M MEePEHTH K MOTHOIICHHOMY OOIIEHHIO, TAKXKE PACCMaTPUBAIOTCS
MOTPEOUTEIISIMH.

Pewennsi, KOTOpble MBI IPUHUMAEM B 3TOM COBEPIIEHHO HOBOM pEajbHOCTH, YACTO UMEIOT
HEOIpeIeJICHHbIE WM HEWU3BECTHbIE MOCIeACTBUsA. TakuM o00pa3oM, OHU Oojee CIOXKHBI H,
clleZIoBaTeNbHO, 00JIee YyTOMUTEIbHBI, U YeM OO0JIbIIE MBI YCTAaeM, TEM XY/IIUN BEIOOpP MBI cesIaeM
B OTHOIICHUHM CBOETO 3JI0POBBs, pabOTHI M BCEX OPYrUX AacleKTOB HaIeH >Ku3HU. bomee Toro,
UMILYJIbCUBHBIE 1EHCTBUS, BbI3BAHHBIE YCTAJIOCTBIO OT MIPUHATHS PELICHUH, 10 ONpeeIeHUI0 boee
PUCKOBaHHBI U MEHEE IPOJyMaHbl, IIO3TOMY MOTYT IMPEIACTABIATh MOTCHIUAIBHYIO Yrpo3y I
HAIIEro 3710POBbS.

[IpuHuMaTh pemieHus — OYeHb YTOMUTENIBHO, IOCKOJBbKY TpeOyeTcsi IOCTOSHHBIN
CAMOKOHTPOJb. A B INEpPUOJ NaHAEMHM BCE YCTalud OT caMOKOHTpossl. Takoi 3ddexr mMoxkHO
Ha3bIBaTh MCTOIIEHHEM BOJH. JTO CBSA3aHO C TEM, YTO NPH CAMOKOHTpOJe TpeOyroTcsi OoJbIime
YMCTBEHHBIE PECYpPChl, KOTOpbl€ HMHTEHCHUBHO MHCIOJB3YIOTCA, a Jito0as 3SMOLMOHAIBHO
TpeOoBaTenbHasl CHUTyanHus WX HcTomaer. lcromeHue BOiMM BeAET K MEHEe CHEpKAaHHBIM H
«pasyMHBIM» PpELICHUSM U JEeHCTBUAM, IIOCKOJBKY KOHTPOJMPOBATh C€0s YTOMHTEIBHO,
NoTPeOUTENh B KAKOW-TO MOMEHT TEpSET HaJl OO0 KOHTPOJIb.

B nepuon manmemMuu noTteps KOHTPOJIA M COBEPLICHHE HMMITYJIbCUBHBIX IIOCTYIIKOB IIO
HecOOII0IEHUIO KOPOHABUPYCHBIX OTpaHUYEHUN IPUBOAT K BOJIHAM 3a0oseBanuil. T. e. uctouienue
BOJIU B IIEPEBO/IE B KOHTEKCTE MAaHAEMUH — 3TO MOTEPSI CAMOKOHTPOJISI, KOTOPBIN MOKET OBITh CBSA3aH
C OTKa30M OT HOILIEHHUs MAaCKH, MBITbSI PYK WJIM OTKa30M OT BCTPEUYMU C JAPY3bsAMH, yTpaTa Hamen
CIIOCOOHOCTH OrpaHUYUBATh CEO4.

Tem He MeHee He0OX0IMMO MOHKUMATh, YTO JaHHAsl MaTeMaTU4YecKasi MOJENIb HE YUYUTHIBAET
JieJICHHE Ha PallMOHAIBHBIX M HEpallMOHAJIBHBIX MoTpeduTeneil. B aToMm ciydae, MoxxeT ObITH J1Ba
Bua mojeneii [Houser, Keane, McCabe, 2004].

Jl1 panioHanbHBIX, IPUHUMAIOIINUX PELIEHHE Ha OCHOBE NOJIE3HOCTH BaKLMHALNN:

Uj = (Pj+ E) * B, + 0 * Boi + Quj * Pai + e (2).

W mnorpebuteneil, KOTOpblE COMHEBAIOTCA B BO3MOXHOM 3(QeKxTe OT BaKIUHAIHH,
3aIyMBIBasICh O €€ TOOOYHOM JIEHCTBUH:

Ujj = Piay + Egj * B, + 07 % B + ¢ij * Bai + Qi * Bag + € (3).

B ypaBHeHun 2 mmerorcs orpanmdeHus « = f5;, Pz = 0. Ho mpuHIMnmansHOe OTIMUYME
COCTOHT B TOM, 4YTO Mbl HaJlaraéM 3TH OIpPaHUYEHUs HAa UHIMBUIYaJbHOM YpOBHE, a HE Ha oOuue
napamMeTphl, OLIEHUBaeMble Ha OCHOBE OOBEAMHEHHBIX JaHHBIX. B oTnuume ot ypaBHeHus (2)
ypaBHeHHE (3) HE HAKIAIBIBAET JTUX OrpaHHYeHHd. HakoHel, ClydalHBIA 4JeH e;; 3aHUMaeT
KpaifHee 3HaueHHE B ypaBHEHHIX 000uX TUTIOB. TakuM 00pa3oM, B 3aBUCUMOCTH OT THIIA TIOBEACHUS
YeJIOoBeKa M IapaMeTpoB €ro MNpeANOYTeHWH NpU BaKIWHALMM, MBI IIOJIY4YaeM HPOCTYIO
MOJIMHOMHANIBHYIO JIOTUT-MOJeNb. JlaHHast MO/IeTb, Ha B3IJISLT aBTOPOB, MOKET OBITh MCIOJIb30BaHA
JUISI IPOTHO3UPOBAHMS BEPOATHOCTH BAKIIMHALIMN ITYTEM €T0 CPABHEHUS C JIOTUCTUYECKON KPUBOM.
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TakuM oO0Opa3oM, MOBEACHYECKAsT IKOHOMHKA IIO3BOJISIET HE TOJBKO TIOHSATH, MOYEMY
cOOJTI0JICHNE OTPAaHUYCHUM YTOMHUTEIIBHO JIJISl HAC, HO M TMIO3BOJISIET OMUCATh MATEMATHYECKH TSI
psAI IeWCTBHM, KOTOPbIE MOXHO HCIIOJIb30BATh JJIsl BIMSHUS Ha OOIECTBO, YUUTHIBASI HEIMOIHYIO
panMoHANBHOCTD JItoAeH. OTIenbHbIC WA U TPYIIBI MOTPEOUTENIeH MOTYT BJIMSTH HE TOJILKO HA
paspelleHre Win 3ampeneHue, Ho U (GOpPMHUPOBATH OMPECIEHHYI0 HH(POPMAIIMOHHYIO CPEAy IO
npoOJieMe BaKIMHAIIMK, TTOOYXAas IPYrux MoTpeOuTenell cienaTh MPaBWIBHBIA JJI1 HUX BBIBOJ.
A TIOJIE3HOCTH OT IPOBEIACHHSI BAKIIUHAIIMHM MOXKET OBITh OTMMCAaHA TIPEIOKCHHBIMU MOJICIISIMH.

3akjaoueHue

B 3akimroueHne CTOMT OTMETHTH, YTO B JIAHHOW CTaThe PAacCMATPHUBACTCSl MOBEICHYECKAs
HKOHOMHUKA NMPHUMEHHUTEIBHO K BaKIMHAIIMM U TOBEJCHUIO moTpeduteneir B ycnosusix COVID-19.
[TpuBoauTCs 00BSCHEHHE OBEICHNS JIIOEH 01aro1apsi HOBBIM B3IJIsI1aM C TOUYKH 3pSHUSI SKOHOMHKH,
MICUXOJOTUU M KOTHUTHBHBIX (QYHKIMA. [1oaX0/pl, U3M0XKEHHBIE B JAHHON CTaThe, TaKXkKe, Kak U
CTpaTeruy MOBEIECHYECKON 5KOHOMUKH MOT'YT OBITh PETM30BAHbI B PA3JIMYHBIX 00IACTsX, CBI3aHHBIX
C HMMMYHONPOMWIAKTUKOW ¢ UeNbl0 A(GQGEKTUBHOIO IMOHMMAHUS TOBEACHUS TOTpeOUTENeH.
[ToBeneHyeckasi SJKOHOMHKA HE SIBIISIETCS CaMOCTOATENILHOM OTPACIIBIO M HE IOJDKHA PacCMaTpUBAThCS
OTAETBHO OT TPAJAULIUOHHONW SKOHOMHYECKOH TEOpHH, a CKOpee BCEro OyIeT MpeacTaBisiTh
ONpeIeNICHHBIN BKJIA/I B apceHajie COBPEMEHHON SKOHOMUKH. [ToBeneHueckast SKOHOMHUKA MOYKET OBITh
OYEeHb TIOJIE3HOH B (hapMaleBTHUECKONH OOJIACTH, TIOCKOJBKY OHa sBISeTCS A(PQPEKTHBHBIM
MOBEJICHYECKUM WHCTPYMEHTOM, MO3BOJSIONIMM TMOHSTh IIOBEJCHHE NOTPEOMTENSI M BBHISIBUTH
TEOPETHUECKHE TIOCIIEACTBU, 0OCOOCHHOCTH MOJUTHUKY TOCYIapCTBa, HAIIPABICHHON HA MOJIEpKaHUE
Y COXPAHEHHUE 3/I0POBbS JIIOJCH.
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AHHOTAIUs1. XapaKTEPHOU YePTOil COBPEMEHHOIO TYPUCTCKOI'O PBIHKA SIBJISIETCS aKTHBU3aLUsI KOHKYPEHTHOIO
npouecca. Hay4ynsle pa3paOoTKy B 0071aCTH yIpaBieHUs] KOHKYPEHTOCIIOCOOHOCTBIO OpraHU3aLii, BEIBOISIINX
Ha PBIHOK TYpPHCTCKHE MPOIYKTHl W YCIYTH, HE B IOJHOM Mepe OTPakalOT METOJO0JOTHYECKHE MOJIOKEHUS
COBPEMEHHOH YINpaBIeHUECKON MapauTrMbl, KOHIIEHTPHPYIOMIECHCS HA pa3BUTHU U 3()(HEKTUBHOM HCTIONb30BaHUN
MEKCYOBEKTHBIX B3aUMOJICHCTBII 1 OM3HEC-KOHTAKTOB. B CBS3M ¢ 3THM I1e71b UCCIIeA0BaHUs — CHOPMYIUPOBATH
METOJIOJIOTUYECKHE TIOJIOKEHUS, 00ecTeunBaromme pa3padoTKy 3()(EeKTHBHBIX YIIPAaBICHUYECKUX PEIICHUA B
OpraHU3alMsIX TyPUCTCKOro On3Heca, (PYHKIMOHUPYIOIIMX B KOHKYPEHTHO-AaKTHBHOM Cpefie TYPHUCTCKOIO PhIHKA,
C Y4ETOM BO3MOXKHOCTEH JJIsI X B3aUMOEHCTBYS, BKIIOUEHHS B CETEBblE 00pa30BaHus M UCIIOJIb30BaHuUs (pakTopa
KOpPIOpaTUBHON WJIEHTHYHOCTH. B cTaThe pacKphITHl HAyYHO-TEOPETUYECKHE M METOIOJOrMYECKHE OCHOBBI
KOHKYPEHTHOTO TIOBE/ICHHSI U 00ecriedeHNs] KOHKYPEHTOCIOCOOHOCTH OM3HEC-CYOBhEKTOB TYPHUCTCKOTO PHIHKA U
YIIPABIICHUS €10 C OPUEHTAIMEH YIPaBIEHUECKOTO Mpoliecca Ha UCIOJIb30BAHUE HHCTPYMEHTOB MEKCYOBEKTHBIX
B3aMMOACHCTBUH, BEAYILMX K (OPMUPOBAHUIO MIPEANPHHUMATEIBCKAX ceTell. BhlmonHeH aHanu3 NpUHIKIOB U
METOANYECKUX MPUEMOB, PEKOMEHYEMBIX K BHEIPEHHUIO B YIIPABJICHNE TYPUCTCKIUMH CETAMH, C(POKYCHPOBAaHHBII
Ha KOHKYPEHTHYIO mpobiemaruky. ChopMHpOBaH KOMIUIEKC METOAMYECKUX IOJIOKEHWH, HCIIONb30BAaHHE
KOTOPBIX CIOCOOHO OO0ECIIEUUTh YCTAHOBJICHHE, MOJJICP)KaHWE M Pa3BUTHUEC KOPIOPATUBHOW HICHTHYHOCTH
TYpPUCTCKHX CeTed M pa3paboTKy peIIeHHi, PEeaTM3YIOIINX Ha MPaKTUKE €€ METOJOJIOTHI0. 3HAYMMOCTh
MOYYEHHBIX PE3yJbTaTOB 3aKIIIOYACTCS B TpaHCHOPMAIMH TEOPETUKO-METOJOJITMIECKOTO Oa3rca yrpaBIeHUs
BOBJICYCHHBIMH B HHTEHCHUBHYIO KOHKYPEHLHMIO OM3HEC-CyOBEKTaMU PhIHKA TYPUCTCKUX YCIYT B COOTBETCTBUH C
MOJIOKEHUAMH KOHIICIIIMH B3aUMOJCHCTBUS, CETEBOM TEOPHU M TEOPUH KOHKYPEHLUH, a TaKKe METOI0JIO0ruen
KOPIIOPAaTHBHOMN UIEHTH(HUKALMH.

KioueBble cjioBa: TypHCTCKHME  OpraHU3allMd, yMpaBlieHHE, KOHKYPEHIUS, MEXCYyObEeKTHBIE
B3aUMOJICUCTBUS, TYPUCTCKUE CETH, KOPIIOPATUBHASI HIEHTUYHOCTb.

Jast umrupoBanus: Ilecornkas E.B., Cemroruna JI.I'. 2021. Metozosorus yupaBieHus OM3HeC-CyObeKTaMK

PBIHKA TYPHCTCKHX YCIYT B YCIOBHSX aKTUBH3alMU KOHKYPEHTHOIo npouecca. JxoHomuka. MadopmaTuka,
48 (3): 495-506. DOI 10.52575/2687-0932-2021-48-3-495-506.

Methodology for managing business entities of the tourist services
market in the context of intensifying the competitive process

D) Elena V. Pesotskaya, ? Larisa G. Selyutina
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2 Emperor Alexander | St. Petersburg State Transport University, 9 Moskovsky pr.,
St. Petersburg, 190031, Russia
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Abstract. A characteristic feature of the modern tourist market is the intensification of the competitive process.
Scientific developments in the field of managing the competitiveness of organizations that introduce tourism
products and services to the market do not fully reflect the methodological provisions of the modern
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management paradigm, which focuses on the development and effective use of intersubjective interactions and
business contacts. In this regard, the purpose of the study is to formulate methodological provisions that ensure
the development of effective management decisions in tourism business organizations operating in a
competitively active environment of the tourism market, taking into account the possibilities for their
interaction, inclusion in network formations and the use of the factor of corporate identity. The article reveals
the scientific, theoretical and methodological foundations of competitive behavior and ensuring the
competitiveness of business entities of the tourism market and its management with the orientation of the
management process towards the use of tools of intersubjective interactions leading to the formation of
entrepreneurial networks. The analysis of the principles and methodological techniques recommended for
implementation in the management of tourist networks, focused on competitive issues, is carried out. A
complex of methodological provisions has been formed, the use of which can ensure the establishment,
maintenance and development of corporate identity of tourist networks and the development of solutions that
implement its methodology in practice. The significance of the results obtained lies in the transformation of
the theoretical and methodological basis for managing the business entities of the tourist services market
involved in intense competition in accordance with the provisions of the concept of interaction, network theory
and theory of competition, as well as the methodology of corporate identification.

Key words: tourism organizations, management, competition, inter-entity interactions, tourism networks,
corporate identity.

For citation: Pesotskaya E.V., Selyutina L.G. 2021. Methodology for managing business entities of the tourist
services market in the context of intensifying the competitive process. Economics. Information technologies,
48 (3): 495-506 (in Russian). DOI 10.52575/2687-0932-2021-48-3-495-506.

BBenenune

OnHOli W3 OCHOBHBIX TEHICHILMH, CHOPMUPOBABIIMXCS B XO3IHCTBEHHOM KOMILIEKCE
Poccuiickoit @enepannu, sBISETCA aKTUBU3ALMS U HAPACTAIOIIAs JMHAMHUKA KOHKYPEHTHOIO ITPOLECcCa.
B sTux ycnoBusix nepen peanbHO (DYHKIIMOHUPYIOIIMMH OM3HEC-CYOBEKTaMHU CTaBsITCA HOBBIE, Oolee
CIIOKHBIC YIPaBJICHUYECKUE 3aJaud, Kacaroluecs OOECIeUYeHHUs, MOICP)KaHUusI W Pa3BUTHS UX
KOHKYPEHTOCIIOCOOHOCTH. YPOBEHb CIOKHOCTH JAHHBIX 33/1a4 HE OJHOpoJieH. B psme orpacneit u
XO3STMCTBEHHBIX Cep OHU MPHOOPETAIOT CTATyC MEPBOCTENIEHHBIX, TPEOYIOMIUX PEIICHHs CHIIaMU KaK
TaKTHYECKOTO, TaK M CTPATErH4yecKOro YIPaBJIeHUS, YTO OOYCIaBIUBAETCsS, B TEPBYIO OYepelb,
MHTEHCUBHOCTBIO KOHKYPEHIIUU M €€ BO3pacTaHreM B 0003puMoi nepcnektuse. K uncmy Takux cdep
OTHOCHTCS PBIHOK TYPUCTCKUX YCIIYT, OONQJAONIMi MHOTOYMCIEHHBIMH M MHOTOCTOPOHHHMU
XO3SIMCTBEHHBIMU ~ CBSI3IMH M MEXKCYOBEKTHBIMU  B3aUMOJICHCTBUSMHU. Takue B3auMMOACHUCTBUS
HEOOXOJMMO YYUTHIBaTh B YIPABIEHHUH KOHKYPEHTOCHOCOOHOCTHIO OHM3HEC-CYOBEKTOB TYPHUCTCKOTO
PBIHKA, 4TO BJICYET 3a COOOM KaueCTBEHHOE ITpeoOpa3zoBaHue rporecca GOopMUPOBAHUS YIIPABICHYECKUX
pEIIeHu#T B ero MeTomonorndeckom koutype [Pesotskaya et al., 2019].

KOHKypeHTOCTIOCOOHOCTh TPHHSTO YBSA3BIBATH C TOHSATHEM «KAaueCTBO», UTO B IIEJIOM
CIIPAaBEJINBO, HO HEAOCTATOYHO JUISl PACKPBITUS HU COLMAIBHO-DKOHOMUYECKOW CYIIHOCTH
KOHKYPEHTOCTIOCOOHOCTH, HHM METOJOJOTUM €€ aHalh3a M OIEHKH, HHU 3aJI0KEHHBIX B HEH
BO3MOXXHOCTEH g ¢opmupoBanus d>(PPEKTUBHBIX yIpaBIeHUYECKHX perieHuid. KirodeBbim
MIPU3HAKOM KaTerOpHH KOHKYPEHTOCTIOCOOHOCTH CJIEIYET CUUTATh €€ CPAaBHUTEIBHBIN XapaKTep, yTo
MpelycMaTpuBaeT HEOOXOJUMOCTh HCIIONBb30BAHUS TMPUHIIMIIA BAPUATHUBHOCTH B aHATUTUYECKUX
MpoUEeaypax, UHTETPUPOBAHUS YACTHBIX MOKAa3aTelIed M MapamMeTpoB B KOMIUIEKCHOM IOKa3arele
KOHKYPEHTOCTIOCOOHOCTH, €r0 CTPYKTYPHOTO aHAllM3a M BBISIBICHUS KOHKYPEHTHBIX IPEUMYILECTB,
KOTOPBIE MOT'YT CTaTh OCHOBOM JUIsl IPUHATHS PEIICHUH YIIPABIEHYECKOTO XapakTepa.

MeTo1010TUYECKU TTOIXO0/ K YIPaBIEHUIO KOHKYPEHTOCTIOCOOHOCTHIO OM3HEC-CYOHBEKTOB
TYPHUCTCKOTO PBIHKA U (OPMHPYEMOTO UMH PBIHOYHOTO TMPEIJIOKECHHSI HE MOXKET HE YYHUTHIBATH
TaKoro OOBEKTUBHOTO SIBIICHUS, KaK YCTAHOBJICHUE MEXCYObEKTHBIX B3aUMOJICHCTBUI U KOHTAKTOB,
CO3JJaHME HA UX OCHOBE MpEIIPUHUMATENbCKUX ceTel. [Ipucoenqunenne Typopranns3anui K ceTsam
MO3BOJISIET UM JOCTUYB JOMOJHUTENBHBIX PEUMYILECTB 32 CUET CHUKEHUS MAPKETUHIOBBIX PUCKOB
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U PHUCKOB, CBSI3aHHBIX C M3MEHEHUSMU KOHKYPCHTHOM CpEHbl, a TAaK)KE CHI)KCHHSA H3IEPKEK B
TEXHOJIOTMYECKOM LIETIOYKE MPOU3BOJACTBA TYPUCTCKUX IIPOJYKTOB U YCIIYI, YKPEIJICHUS MMHJIKA,
HaJIAKUBAHUS B3aMMOCBA3€H ¢ OpraHaMy rocy1apCTBEHHOIO U PETHOHAJIBHOTO PEryJIMpPOBaHUS.

«Cete3anus» Typu3Ma MOJIy4YWIa UMIYJIbC K PAa3BUTUIO B IOCIEIHUE IECATHIIECTUS, UYTO
HaOII0AaeTCsl Ha MEXIYHapOJAHOM YpOBHE. B uucie NeTepMHHAHT TAaKOro pPa3BUTUS SIBUJINCH!
nporecc rino0aln3alnuu, B KOTOPBIA BOBICYEH TypH3M; HH(popMaTH3alus OHU3HEC-TPOLIECCOB;
CTaHOBJICHUE M pa3BUTHE OOLIECTBEHHBIX OPraHU3alMM, JEsITEeIbHOCTh KOTOPBIX 3aTparuBaeT
TYpUCTCKYIO TipoOiemMaTuky. Ho OCHOBHBIM AeTepMUHUPYIOIINM (PAaKTOPOM SIBISIETCS COOCTBEHHO
JIOTMKa TPOU3BOJCTBEHHO-PHIHOYHON JI€ATEIBHOCTH OU3HEC-CyOBEKTOB TYPUCTCKOI'O pBIHKA,
(GYHKIMOHUPYIOUIMX B YCIOBHSX BBICOKOW KOHKYPEHTHOHW AaKTHBHOCTH M CTPEMSIIMXCS K
YBEJIMUEHUIO KOHKYPEHTHBIX INPEUMYLIECTB 3a CUET «BXOXICHHS» B CETb. B3anmMonencTBhs B
TYPUCTCKHX CETSAX MPUIAIOT JSTHM CeTSIM crHenuduyeckoe CBOHCTBO — OHHM TO3BOJISIIOT
UACHTU(GUIMPOBATh UX KaK M3BECTHBIE B TEOPHM YIPABJICHUs 00pa30BaHUs KOPIOPATUBHOIO THIIA.
Wx ornuyaer cTpemiieHHWE K J00pOBOJBHOMY COIJIACOBAHUIO AEMCTBUM, CKOOPAMHUPOBAHHOCTH,
HapTHEPCTBY MPH OTKAa3€ OT <OKECTKOI0» periaMeHTUpoBaHUA. Takum oOpa3oBaHUsIM CBOMCTBEHHA
KOpPIIOpAaTHBHAS HICHTUYHOCTh, KOTOpas (OPMHPYETCS B paMKax OJHOTO W3 (PYHKIMOHAIOB
CUCTEMBI YIPABJIEHUS CETbIO — YIPABJIEHUS IEPCOHAIOM, 3a7a4d KOTOPOrO KOHLEHTPUPYIOTCS B
JAaHHOM CITy4yae Ha onpezeNieHHH Mpo(ecCHOHANBHBIX CTAHJAPTOB M JIOCTHKEHUU OJHOPOTHOCTH B
KauyecTBE Tpya.

B 5TOM KOHTEKCTE MOCTaBIECHHAas B JAaHHOM HCCJIEAOBAHUM IE€JIb IPEIONPEaSIIIIA
IIOCTAaHOBKY U I1OCJIEJOBATEIBHOE PEIICHUE CIEAYIOIINX B3aUMOCBSA3aHHbIX 3a1a4:

~ PAaCKpBITh METO/I0JIOTUYECKHE IIOJIOKEHUS, Kacarouecs oOecnieueHus
KOHKYPEHTOCIIOCOOHOCTH COBPEMEHHOI0 TYPHCTCKOIO OH3HEeca 3a CueT peaju3alld TaKux
YIIPaBJICHYECKUX MEXAHU3MOB, KaK (DOPMUPOBAHHE MEKCYOBEKTHBIX B3aUMOJICHCTBUI U CO3JIaHHE
Ha UX OCHOBE NPEANPUHUMATEIbCKUX CeTel, pallMOHAIU3aIHsl YIIPaBJIEeHUs ceTIMU, (POpMUPOBaHHE
UX KOPIIOPAaTUBHON UACHTUYHOCTH;

— BBIIIOJIHUTB aHAJIN3 IPUHLIUIIOB U METOJOB YIIPABJICHUS IPEIIIPUHAMATEIBCKUMU CETAMHU
B TypH3Me€ C y4eTOM (pakTopa KOHKYPEHIINH;

— pa3paboTaTb METOJUYECKHE PEKOMEHJAllMH, MHCIOJIb30BaHUE KOTOPHIX MO3BOJMT
(¢bopMHpOBaTh KOPHOPATHUBHYIO HJIEHTHYHOCTh pPAacCMaTPUBAEMBbIX CETEH M YIpaBlIEHYECKUE
peleHus 1o ee 00eCIeYeHUI0, Pa3BUTHIO U TPAKTUYECKOMY TPUMEHEHHUIO.

O0beKTHI U METOABbI UCCJICAOBAHUSA

OOBexkTOM HCCIEeIOBaHMs BBICTYNAET CHUCTEMa YIpaBlieHUs Ou3Hec-CyOBeKTaMHM pPbIHKA
TYPUCTCKUX YCIyT. B mccienoBaHMM HCIOJIB30BaIMCh OOLIETEOPETUYECKUE METOJbI, TaKue Kak
METOJl aHaliW3a W CHHTE3d, COLHUAJIBHO-DKOHOMHUYECKOIO MOJEINPOBAHUS, CYIIHOCTHOU
UHTEpPIpPETAllMM  UCCIEyeMOro OOBEKTa, HAyYHOW THUIOJOTU3AlMM, OHKCHEPTHBIX OLIEHOK.
[IpumeHsuINCh M NPEAMETHO-OPUEHTHUPOBAHHBIE METOJbl M IPUEMBI: METOJbl KOHKYPEHTHOTO
aHaJiM3a,  IOJIyY€HHS  HHTETPUPOBAHHBIX  OIEHOK,  KOHTEKCTHOM  MJeHTHU(UKaLUH,
CTPYKTYpUpOBaHUs. Mojienb HCCIeI0BaHUS BBICTpOEHA HA NMPHHLMIAX JBMXKEHUS OT OOLIEro K
YaCTHOMY U OTHOCHUTCS K KJIacCy JIOTUYECKUX MOJENEH.

Pe3yabTaThl M X 00CyKICHHE

CoBpeMeHHbIH NepHo/]] pa3BUTHS PbIHKA TYPUCTCKUX YCIYT 00JIaJaeT PsIOM OTJIMYUTENbHBIX
XapakTepucTuk. MccienoBarenun W aHAIMTUKH, HMHTEPECYIOIIUECS JaHHBIM PBIHKOM (€ro
npoGieMaMy, TEHACHLUUSMU U TMEPCHEeKTUBAMH), BBIACIAIOT B YHCIE TaKUX XapaKTEPUCTUK
NOBbIIEHHE U Tu(QepeHIalnio Cpoca Ha TYPUCTCKHE YCIYTH; YBEIMUYEHHE pa3zHOO0Opasus
PBIHOYHOTI'O MPEUI0KEHNS; aKTUBU3AIHI0 OM3HEC-TIPOLIECCOB B HAIIMOHAJIBLHOM TYpH3MeE; U3MEHEHHE
NPEJCTaBICHUN MPEeINPUHUMATEIBCKOIO COO0IIecTBa O KOMMEPUYECKOH MpUBIEKaTeIbHOCTH
TYPUCTCKOH cephl U 11er1ecoo0pa3HOCTH HHBECTUPOBAHUS IPOEKTOB TYPUCTCKON HAIPaBIE€HHOCTH;

497



Beal'V

OkoHomuka. MHdopmaTtuka. 2021. Tom 48, Ne 3 (495-506)
Economics. Information technologies. 2021. Vol. 48, No. 3 (495-506) ﬂﬁ

COBEpIICHCTBOBAHUE YIPABIEHYECKOrO Mpollecca Kak Ha YPOBHE OTIENbHBIX TypOpPTraHU3alHii, TaK
U B X UHTETPUPOBAHHBIX opMax ¥ Lelblid psig apyrux [Penopuosa, 2020].

Oco0oe MecTo cpeiu OTIIMYUTENbHBIX XapaKTePUCTUK 3aHUMaeT Ha0Iro1aeMasi IPaKTUYeCKU
BO BCEX CEKTOpaX TYPHUCTCKOTO PhIHKA aKTUBH3AIMS U MHTCHCU(UKAIMS KOHKYPEHIIUU, KOTOpas B
CHIIy CBOEro JCTePMUHUPYIOUIETO BO3JCHCTBUS BHUIOM3MEHSET HCIOJIb3YEeMbIi B TypHU3Me
YIpaBIEHYCCKUI HHCTPYMEHTAPHiA, MIPUYEM KaCaIOIIUNCA HE TOJIBKO pa3padOTKH M peallu3aiuu
TaKTUYECKUX PpEUIeHH, HO U (OpPMHUpPOBaHUSI OH3HEC-CTpaTeruil W aJeKBATHBIX UM CTpaTerui
ynpasienus [Selyutina et al., 2020]. KonkypeHTHass aKTHBHOCTh KaK SKOHOMHYECKAsl KaTeropus
(IpUMEHUTENIBHO K PAa3JIUYHBIM BUIaM TOBAPOB U YCIIYT, a TAKXKE UX IPOAYIEHTOB) pacCMaTPUBAETCS
U peIMETHO aHau3upyercs B Tpyaax [Cemotuna, 2002; Govoreanu et al., 2010; Xakumos, 2019 u
ap.]. AHanu3 3asBIIEHHBIX STUMH aBTOPAMU METOJI0JIOTMUYECKUX MO3UIUI 00HAPYKUBAET €IUHCTBO
MHEHHMM 1O MOBOJAY CPAaBHHUTEIIBHOI'O XapaKTepa KaTeropuu KOHKYPEHTOCIOCOOHOCTH, €€ CBS3U C
MOHATHEM «KaueCTBO» M €€ MHTEerpaTUuBHOCTH. KOHKYpeHTOCTIOCOOHOCTh TOTO MM MHOTO 00BEKTa
(B paccMaTpuBaeMOM KOHTEKCTE — TYPUCTCKUX YCIIYT) ONPENENsieTCsS B XO0/1€ COMOCTAaBICHUS psijia
BapuaHTOB. OHa He ABJIsETCS aOCOTIOTHBIM ITOKa3aTeNeM, HO IEMOHCTPUPYET MPEUMYILECTBA OTHOTO
o0BeKTa Tepe; APYruM. ba3oBBEIM 3JIEMEHTOM OIEHKHA KOHKYPEHTOCTIOCOOHOCTH SIBJISICTCSI OIEHKA
kauectBa. [Ipu ompeneneHun KOHKYPEHTOCHOCOOHOCTH TYPUCTCKOM yCIyTH YYHUTHIBAETCS
MHOECTBO MapaMeTPOB, CUHTE3UPOBAHHBIX B €€ KauecTBe. [I[puyuem B JaHHOM citydae pedb UAET O
paciIupeHHOM MHOXECTBE, YTO 00YCIOBICHO CHEHU(PUKON TYPUCTCKUX YCIYT — MHOTOCOCTaBHBIX,
BapUATHBHBIX ¥ (POPMUPYIOMIUXCS HA MPUHITUTIAX KOMOMHATOPHOCTH.

B ananutudecko NpakTUKE KOHKYPEHTOCTIOCOOHOCTh MHOTIa PACCMATPUBAIOT KAaK CHHOHUM
MOHSTHS Ka4yeCTBa, UTO, B MPUHIIUIE, 00BICHUMO JIMIUPYIOIINM MOJI0KEHUEM MTOCJIETHETO B OI[CHKE
KOHKYpEHTOCTIOCOOHOCTH. OJHAKO YETKO pa3rpaHW4MBaTh STU MOHSATHUS B MPOLECCE YIPABICHUS
Om3HeC-CyObEeKTaMH TYPHCTCKOTO PBIHKA COBEPIICHHO HeobOxomumo. KadecTBo ecTh oTpaskeHue
CBOMCTB (OAHOTO, HECKOJBKUX WIU CHUHTE3UpOBaHHBIX). OHO MOXET OBITb BBIPAKEHO
COOTBETCTBYIOIIMMH  AaHAJIMTUYECKOMW 3a7adye aOCOJIOTHBIMU  IOKAa3aTeNsIMH, WMEIOIUMHU
pazMepHocTh. KOHKYpEeHTOCIIOCOOHOCTh — 3TO BCET/Ia MHTErpaibHasl OI[EHKA U, YTO TJIaBHOE, BCET/1a
oTHocutenbHasg. OHAa HE HMMEET pa3MEpHOCTH. Ee HTOroBble CpaBHUTEIBHBIE XapaKTEPUCTHUKU
JOJHKHBI BBIPAXKATbCS HWHTETPANbHBIM HMHJIEKCOM HIIM, B KpailHeM Ciy4ae, €CIH aHaJIUTHUKY
JOCTaTOYHO  CaMbIX  OOMIMX, TPHOJM3UTENBbHBIX OIEHOK, — B Oamrax. Tak Kak
KOHKYPEHTOCTIOCOOHOCTH BCET/1a OTHOCUTENbHA U TPEOYET MPOBEIEHUS MPOIIETyPhl COTIOCTABICHHUS,
MOXHO YTBEP)KJIaTh, YTO OHA CaMbIM T€CHBIM 00pa3OM CBs3aHa C YCIOBUSIMU TYPUCTCKOTO PHIHKA,
Ha KOTOPOM U (GOPMHUPYIOTCA MOMJEKAIIUE COMOCTABICHUIO BapHAaHTHI. TypHCTCKHE YCIyTU C
AQHAJIOTUYHBIM KA4eCTBOM (TOYHEE — TMOYTH AaHAJIOTHYHBIM, T.K. TIOJHAs AaHAJOTHSl YCIyT
HEBO3MO)KHA) MOKET OBITH Ooliee WM MEHee KOHKYPEHTOCIIOCOOHOW Ha pa3IMYHBIX CErMEHTax
TYPUCTCKOTO PBIHKA, B Pa3IMYHBIC MIEPHOBI BPEMEHH, IPHU PA3TUYHIX B COCTOSHUU U JTMHAMUKE
pPBIHOYHOM cpenbl. OTHOCHUTEIBHBIA XapakTep KOHKYPEHTOCIMOCOOHOCTH TYPUCTCKUX —YCIIYT
HaKJIaJIbIBAET OTIIEYATOK Ha yIpaBlieHne Ou3Hec-cCyObekTamMu, ) yHKIIMOHUPYIOIIMME B Typu3Me. Bo-
MIEPBBIX, OH U3MEHSET 1IeJIeBbIe OPUEHTUPHI YIIPABJICHHUSI, HE MTO3BOJISISI HE YUUTHIBATh B HUX (aKTOp
KOHKYpPEHTOCTIOCOOHOCTH. Bo-BTOpBIX, OH BBIJIBHUTaeT Ha TEPBBIM IUIAaH HEOOXOAUMOCTD
(dbopMUpOBaHUS B CUCTEME YIIPABJICHUS TYPUCTCKOM OpraHU3aIfei MoICUCTEMbI, OPHEHTUPOBAHHON
Ha yMpaBJIeHHE KOHKYPEHTOCITOCOOHOCTBIO B €€ CTPATeTUYECKUX M TAKTUUYECKUX ACTIEKTaX U Jaxke
Ha W3MEHEHHWE CaMOW YIpaBICHUYECKON KOHIEMIUU, KOTJa TOCIeI0BaTeIbHOE pPa3BUTHE
KOHKYPEHTOCTIOCOOHOCTH CTAaHOBHUTCSI OCHOBOITOJIATAIOIEH TEJIBIO.

Mertononoruss  yOpaBlieHHsT ~ KOHKYPEHTOCIIOCOOHOCTBIO,  MOMHMO  TEOPETUYECKUX
MIPEACTABICHUI O CYIIIHOCTH 3TON KaTErOpuHu U (PyHIaMEHTAJIbHBIX MPUHIMIAX €€ (POPMUPOBAHMS,
JOJKHA BKITIOYATh U OOBEKTHUBHBIE MPOIECCHI, CKIIAIBIBAIOIINECS HA PBIHKE TYPUCTCKUX YCIYT U
JIOCTHTIITE BBICOKOUN yCTOWYMBOCTH. Henmb3s He 3aMeTUTh, UTO B OM3HEC-CPENIe TYPUCTCKOTO PhIHKA
aKTUBHO Pa3BUBAIOTCS MEXKCYObEKTHBIE B3aUMOJICHCTBUS ¢ JOPMUPOBAHUEM 00pa30BaHUI CETEBOTO
TUTIA — IPEANPUHAMATENIbCKUX ceTeil. CTaHOBIIEHNE U PA3BUTHE MEKCYOBEKTHBIX B3aUMOICHCTBUI
HE SBISETCS CIy4aliHbIM. B ero McTokax — KOHKYpPEHTHas JWHAaMHUKa, KOTopas MOoOyXkaaeT
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KOHKYPHUPYIOIIUE OpraHU3allid HWCKaTh JIOTMIOJIHUTENbHbIE KOHKYPEHTHBIC MPEUMYIIECTBA, B
YaCTHOCTH, MIPEUMYIIIECTBA, 00YCIIOBJICHHBIE B3aMMOBBITOJIHBIMU  MEXKCYOBEKTHBIMHU
B3aMMOJICHCTBHSIMH.

CoBpeMECHHBIN  B3IVIAJ HAa MapKETHHI, MEHEI)KMEHT, COIMAIbHO-DKOHOMUYECKOE
yIpaBiieHUue, OObECIMHCHHYIO JCATEIBHOCTD, MOJYYHBINYI) HAa3BaHHE «MApKETUHT-MEHEIKMEHT)»
[fOnnamesa, 2016; barues, ComoBa, 2019], paccMaTpuBaeT HECKOJIBKO BUIOB MEKCYOBCKTHBIX
B3aUMOJICHCTBHIA, KOTOphIe (DOPMUPYIOTCS HA Pa3IMYHBIX TUNAX pbIHKA. KaIplii U3 TUIIOB B TOH
WIM WHON Mepe BIMSIET Ha KOHKYPEHTOCIOCOOHOCTh (DYHKIIMOHHPYIOIIMX HA HUX OpPTaHU3aINU.
Ecnu opueHTHpOBaTHCS Ha (DyHIAMEHTAIBHBIC TIOJIOXKEHHUST PHIHOYHOW TEOPUH, B Ka4eCTBE Hanbosee
aKTUBHO BO3JCHCTBYIONIMX Ha KOHKYPEHTOCTIOCOOHOCTh BOBJICUYCHHBIX B PBIHOYHBINA IPOIIECC
OpraHu3alii BBICTYNAIOT B3aUMOJICHCTBHS B IICTIOYKE «IIPOU3BOAMTENb-IIOTPEOUTEIIE) U
B3aMMOJICHCTBUS, KOTOpBIE (OPMHUPYIOTCS MEXKAY MPOU3BOJAUTEISIMU B TPOIECCEe CO3IaHUS
WHTETPUPOBAHHOTO (CII0’)KHOCOCTABHOTO0) MPOAyKTa. K TaKuM MpOoyKTaM OTHOCUTCS U TYPUCTCKUAN
MPOAYKT, a TaKXKe TYpUCTCKas yciyra, obecrieunBaromas ero norpedierne. C mo3uuuii ceTeBoro
noxoaa B (hokyc MccaenoBaTeIbCcKoro HHTEpeca MomaaaoT, B MEPBYIO 04Yepeib, B3aUMOICHCTBHUS
MEXIy OHW3HEC-CyOBEKTaMH  TYPHUCTCKOTO  pPBIHKA, CTpPEeMSIIHecs K  COIJIaCOBAHHOMY
(GYHKIIMOHUPOBAHUIO, TIOMOTAIOIIEMy MM B JIOCTHXKCHHUU WHAWBUIYAIBbHBIX Iened. Ho Henb3s
HEJOOIICHUBATh U JPYTOM acleKT CETeBOro Mmoaxoaa. MHIUBHIyaIbHBIC TIPOU3BOIUTEIN U UX CETh
criocoOHBI 3P HEKTUBHO (PYHKITMOHUPOBATH JIUIIIb IIPH JTOCTUKCHUN COATAHCUPOBAHHOCTH B LIETIOYKE
«ITPOU3BOIUTEIH-TIOTPEOUTEIBY, YTO OTHOCUTCS K KJIACCY MAapKETUHTOBBIX 3a1a4d. COeTUHSSICh, OTH
acIeKThl 00pa3yloT, M0 CYyTH, KOHCTPYKIIUIO, KOTOPYIO MPHUHITO HA3bIBaTh CUCTEMON MapKETHHT-
MEHE/DKMEHT ¥ 3aKJIaJbIBAlOT OCHOBBI HEOOXOIMMOTrO JUIsl €€ BHEIPCHHS METOIHYECKOTO
uHCTpyMeHTapus. [Ipu paccMOTpEHUH MapKETHHIOBOTO aCIeKTa MPOSBICHUS CETEBOrO MOIX0/Aa B
TYPUCTCKOM OM3HECE M BO3MOXKHOCTH €T0 HCIIOJIB30BAHMSA B YIIPABICHIUH KOHKYPEHTOCITOCOOHOCTHIO
TYPUCTCKHX OpraHH3aluid HEOOXOJMMO OPHEHTHPOBATHCS Ha 0OCOOCHHOCTH CIIPOCa HA TYPUCTCKHE
MPOJYKTHI U YCIYTH M UX TOTpeOiaeHus. B muTepaType, MOCBSIIEHHOW OTIMYUTEIHBHBIM CBOHCTBAM
TYPHCTCKON yCIyru U Typuctckoro norpebienus [Kaubirun, Xopesa, 2016; Cymmuckas, 2017],
MPEJCTaBIICHa PACIIMPEHHAs XapaKTEPUCTUKAa OCOOEHHOCTEH CIpoca Ha YCIIYTH JaHHOTO BUAA, U3
KOTOpBIX Kak Haubolyiee CYIIECTBEHHbIE B KOHTEKCTE KOHKYPEHTOCIIOCOOHOCTH MOKHO BBIACIUTH
CIIeYIOIINE:

— HEOMNpEeJeICHHBIN XapaKkTep CIpoca;

— HETOYHOCTH YPOBHS €TI0 yIOBJICTBOPCHHUS;

— CBSI3b C COLIMATIBHBIMU MPOIECCAMH;

— TMEPUOJUIHOCTH €T0 MPOSBICHUS U BO3MOXKHOCTD CO3/IaHUS TIPUBEP)KCHHOCTH CO CTOPOHBI
notpedureneil (HocuTesel crnpoca) K OMpeeIeHHON TYpUCTCKOM OpraHu3aiuy, T. €. 00ecredeHme
JIOSUTBHOCTH TOTpeOUTENeH.

BnusHue naHHBIX OCOOEHHOCTEH Ha TapaMeTpbl KOHKYPEHTOCIIOCOOHOCTH BapUATHBHO.
[TepBbie TpH U3 HUX MOTYT OKa3bIBaTh HA KOHKYPEHTOCTIOCOOHOCTh OM3HEC-CYOBEKTOB TYPHCTCKOTO
PBIHKA KaK MOJIOKHUTEIBHOE, TAK U OTpULIATEIbHOE BO3/eiicTBHE. Tak, HeompeaeIeHHOCTh CIIpoca U
MPUOIMKEHHOCTh €0 OIEHUBAHUS MOXET CO3/IaTh KaK HETaTUBHBIM, TaK W MO3UTHBHBIA (DOH B
npouecce norpedbnenus. [Ipuuem BronHe BO3MOXHA €ro KOPPEKIHs 3a CYET YCHIIMNA CO CTOPOHBI
MIPOU3BOIUTEIIS B BUJIC PEKIIAMBI, porarasabl. M K HEraTUBHBIM, W K TIO3UTUBHBIM IMTOCIICJICTBUSIM
MOKET MPHUBECTH CBSI3b TypOM3HEca ¢ CONMANbHBIMU MpolieccaMu. Typus3Mm Bcerja HaXOAUTCS B
cdepe oO1IecTBEHHBIX MHTEpecoB. [loTpeOuTenbckuil cupoc B 3THX YCIOBUAX (OpMHUpPYETCS He
TOJIBKO MICXOJIS M3 UHIUBUAYAIBHBIX TOTPEOHOCTEH, HO U C YIETOM CIIOKUBIITUXCS OOIIECTBEHHBIX
npeacTaBIeHu. JlesTensHOCTh TypOu3HECa U €T0 OT/ACTBHBIX MPECTABUTENCH 3a4acTyI0 BIeUeT 3a
co00if OOIIEeCTBEHHBI PE30HAHC, KOTOPHIM, €CTECTBEHHO, MOKET OBITh KaK TMO3HTHUBHBIM, TaK U
HEraTWBHBIM. [Haue TIPOSBISETCS BIMSHHE IIOCICTHEH W3 yKa3aHHBIX OCOOCHHOCTEH.
[ToTpeburensckoe moBeneHne B chepe Typusma, Kak MOKa3bIBA€T OTCUECTBEHHBIA U 3apyOeKHBIN
OITBIT, YaCTO XapaKTePU3YeTCs TaKUM CBOMCTBOM KakK ()OPMHUPOBAHUE MPUBEPKEHHOCTH K yCIyram
OJTHOM W TOM e TypUCTCKOW OpraHHu3aiyu (3TO CBOMCTBO MPOSBISETCS U B IPOU3BOJCTBE MHOTUX
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apyrux BunoB yciyr). [lorpedurens, y KOTOporo copMupoBaIoCch ONIYyIIEHUE YIOBICTBOPECHHOCTH
MPOIIECCOM NOTPEOJICHUST TYPHPOAYKTa WM TYPYCIYTH, MPUHIMIIMAIBHO TOTOB K MPOJOHKEHUIO
KOHTaKTOB C MX mpousBogureneM. OH npuoOpeTaeT MOTUBALMIO K MTPOIODKEHHIO, YKPEIUICHUIO U
Pa3BUTHIO TAaKUX KOHTAKTOB, T. €. K IOBTOPHOMY, @ 3aT€M M MHOTOKPAaTHOMY HOTPEOJICHUIO YCIIyT
OJHOTO Tmpou3BoAMTENsA. [IpH yCIOBHM IJUTENBHOCTH TaKMX KOHTAKTOB MOKHO TOBOPHUTH O
CO3JIaHMH OCOOBIX OTHOIICHUH B 3BEHE «IPOU3BOAUTENb-IIOTPEOUTENH)» — OTHOLICHUNA CETEBOTO
THUIA, ONHPAIOUIMXCS HA HAJUYMEC B3aUMHOW BBITOABI M YCTOHYMBBIC MEKCYOBEKTHBIC CBS3H.
OOmaganue TakUMM KOHTAaKTaMH M CaMO BKJIIOUCHHE B PACCMATPUBAEMYIO CETh CO3/acT
JOTOJIHUTEIbHBIE KOHKYPEHTHBIC NPEUMYIIECTBA TYPUCTCKUM OpraHu3anusM. OHU 3HAYUTEITHHO
CHIDKAIOT MAapKETHHIOBBIE PUCKH, MPUYEM KaK CBSA3aHHBIC C JUHAMUKON M HEOIPEIEICHHOCTHIO
CIIpOca, TaK U CBSA3aHHBIC ¢ TpaHC(HOPMALIel KOHKYPEHTHOW CPEJIbL.

PaccmarpuBas «ceTe3anuio» MPOU3BOIUTENECH TYpPHIPOAYKTOB M TYpyCIyr — Ou3Hec-
CYOBEKTOB TYPHCTCKOT'O PBIHKA, CIIEAYET OTMETUTh, YTO OHA BJIEYET 3a co00i Lenbli psj 3pdekTos,
HETMOCPEJCTBEHHO BIIMSIOUIMX HA MX KOHKYpeHTOCHOocoOHOCTh. IlosiBisieTcss BO3MOXKHOCTB ISt
KOOPIMHAIMK UX JCHCTBUH, YTO BEJET K CHIKCHHUIO U3EPKEK KaK B OTHOIICHUH NPOU3BOJICTBA U
peanu3ay TYPUCTCKUX MPOAYKTOB, TaK M B OTHOLICHHWU YIPABJICHUS OpraHU3almen TypOu3Heca.
OTH BO3MOYKHOCTH JIONOJIHSIOTCSI COIVIACOBAHHOCTBIO B c(hepe NPOABHKEHHUS IPOAYKTOB,
MCTIOJIb30BAHNUEM €IUHBIX U YHUBEPCATBHBIX CPEICTB MPOIBMKECHUS (HAIIPUMED, CPEICTB Mepeaadn
B NIOTPEOUTENBCKYIO cpeay HeoOxoanmoi mHpopmanuu). PacmmpsioTcs nepcnekTuBsl B 001acTu
IPOBEJCHUS HCCIIEI0BATEIbCKUX Pa3pabOTOK, O3HAKOMIICHHS C OIBITOM JIHJIEPOB TYPHCTCKOTO
pBIHKA. YKpPEIUIAIOTCS KOHTAKThl M B3aHMMOJCHCTBUS C OpraHaMH peryJHpOBaHUS TYPUCTCKOM
nesTenbHOCTH. [IpeanpruHrIMaTebCKUEe CeTH TYPUCTCKOTO MPOQHIIs, SABISACH MPO(HECCHOHATEHBIM
COOOILIECTBOM, OKAa3bIBAIOTCS CIIOCOOHBIMHM AKTHBHO BO3CHCTBOBATH HA JEHCTBYIOIINE CHCTEMBI
TOCYJapCTBEHHOTO M PETHOHAIBHOTO PETYJIMPOBAHUSA, OTCTaWBas CBOW COTJIACOBAaHHBIC ILIETH U
KOPIIOPAaTUBHbBIE HHTEPECHI.

3HaYuTeNbHBIN d(P(HEKT «ceTe3anun» TYPUCTCKON JEATEIBHOCTU JOCTUTAETCS 3a CUET HUX
CIIOCOOHOCTH  TONOJHATH M JaXe TpaHC(HOPMHPOBATH TEPPUTOPUAIBHBIA  COIMAIBHO-
HSKOHOMHYECKMH TMMOTEHIHAJI. 3aJa4d TEPPUTOPHUAIBLHOTO pPA3BUTHUS BO MHOTHX TYPHUCTCKHX
JIECTUHAIIMSAX BCET/Ia COTJIACYIOTCS M YUUTHIBAIOT MOTEHIMAT TYPUCTCKUX CETel, MPUBSI3aHHBIX K UX
TeppuTopur. Ha MHOTHX TEPPUTOPHUSAX MOTEHIINAT TYPUCTCKHUX CETEH CTAHOBUTCS JOMUHHUPYIOIIUM,
OTIpeIeNIAIONINM: IOTEHIIMAI U MEePCIeKTUBBI OM3HEca, CBSI3aHHOI'O C TYPU3MOM; BO3MOXKHOCTHU JIs
MIOBBIIICHUS] YPOBHS JKU3HU HACEJICHUS; TIEPCIIEKTUBBI PAa3BUTHSI TPAHCIOPTA, JOTHCTUKHU, APYron
MHOPACTPYKTYpPHI, HE TOJIBKO HANPsAMYIO, HO U KOCBEHHO CBS3aHHOM C TypH3MOM; BO3MO>KHOCTHU
COXpaHEeHHS KYJIbTYPHO-UCTOPHUECKOTO HACIIETUS; IEPCIIEKTUBBI B OTHOIICHHUH TTOBBIIICHHUS YPOBHS
3aHSATOCTH HACEJICHUS U T. II.

Baenpenue ceteBbIX (popM B pasBUTHE TYPUCTCKOW HWHAYCTPHH IPHOOPENO BBICOKYIO
aKTUBHOCTh B COBPEMEHHOM Iiepuose. Ero yBs3bIBalOT ¢ MpoLeccOoM IJI00anu3aium, C
Oecrperie/ICHTHBIM YPOBHEM pa3BHUTHSI WH(POPMAIMOHHBIX TeXHONOTUH. W TOT, M npyroi ¢axTop
OOBEKTUBHO NMPUCYTCTBYET U O€3yCIOBHO, SIBISETCS AKTUBHO JCHCTBYIOIIMM CTUMYJIOM Pa3BUTHS
TYPUCTCKON J€ATEIbHOCTH, M JIETEPMHUHAHTOM KOHKYPEHTOCIIOCOOHOCTH OH3HEC-CyObEKTOB
TYPUCTCKOT0 pbiHKA. OIHAKO Oompesesss XapakTep U HHTEHCUBHOCTh UX BO3BEIEHUS, HEOOXO0IUMO
JaTh CIEIYIOIINE MOSICHEHHUS.

['moGanu3amust  kacaeTcs, B IEpPBYIO oOuepelb, MEXIyHaponHoro Typusma. Ha
MEXIyHApPOJAHOM YpPOBHE AaKTHBHO (YHKIIMOHHPYIOT HWHCTUTYTHI, OKa3bIBAIOIIUE BIHMSHUAE Ha
pa3BUTHE TypH3Ma M 00JIaalolIie HHCTPYMEHTaMH, CTUMYJIMPYIOIIMMU KOHKYPEHTHBIN IpoIecc.
WHCTHTYTOM, HETOCPEACTBEHHO OPHUEHTHPOBAHHBIM Ha TIOIJEPKKY MEXIYHAPOIHOTO TYpHU3Ma,
apnsieTca BeemupHas typuctckas opranuszanust (World Tourism Organization), B Te4eHHE MHOTHX
JECATUIICTUH OCYIIECTBIIIONIAs KOOPAWHAIMIO JESITEIBHOCTH CTpPaH, BXOJASAIIMX B €€ COCTaB B
obmactu TypusMma. I[lepedeHb BBINONHSAEMBIX €0 (QYHKIUI BKIo4YaeT B cebs [ Xapnamosa, 2014]:
YKpEeIUICHHEe MEXTyHAPOIHOTO COTPYAHUYECTBA B IIETSX PAa3BUTHS TYpPHU3Ma; TOBBIIICHHE KauecTBa
U YCTOHYMBOCTH B Pa3BUTHUHU TYPU3Ma; BEJICHUE CTATUCTUKH B 00JaCTH Typu3Ma U pa3paboTKa Ha ee
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OCHOBE PEKOMEHJAIMI YIPABICHYECKOTO XapakTepa, HCCIECJOBAHUE TYPUCTCKUX DPBIHKOB;
orpeJieieHue TpeOOBaHMM K KaapaM, paOOTalOUIMM B TYPUHAYCTPUH, M MEPONPHUATHN MO HX
MOJIrOTOBKE; KOMMYHMKAallUM M BeAE€HUE YHU(DULUUPOBAHHOM JOKYMEHTAllMH; Pa3BUTHE HOBBIX
TEXHOJIOTUI B TYPUHYCTPHUH.

3aMeTHOE BIMSHHME HAa Pa3BUTHE MEXAYHApOAHOIO TypU3Ma OKA3bIBAIOT M OPraHU3ALNH,
perynupyromue 6usHec-aesrensHocTh B 1esioMm (BTO, EC, BPUKC u ap.) u onpenensonye equHyo
IIOJINTUKY MEKIYHAPOJHOU SKOHOMHUYECKOM EATEIbHOCTH.

JlanHple opraHuzanyu CHOPMHPOBAHBI Ha MEXKIYHAPOJHOM YPOBHE M MMEHHO IMO3TOMY
paccMaTpuBarOTCA KaK PErysaTop MEXIyHapoJHOro Typusma. Ho HampaBieHus UX OESTEIBHOCTH
IIOJIHOCTBIO KOPPECIIOHAUPYIOTCS C BEACHUEM JIPYTUX BUJIOB TYPUCTCKOrO OM3HECA U HE MOTYT HE
OBbITh OPUEHTUPAMH JJIsl BCEX €ro CyOBEKTOB.

['moGanu3amus obecrieunBaeTcsi MHGOPMALMOHHBIMUA TEXHOJIOTUSIMH, KOTOpBIE, C OJHOMN
CTOPOHBI, (GOPMUPYIOT €€ UHPPACTPYKTYPY U BO3MOMKHOCTH «CETE3aLUN» B TYpU3ME, a C IpYyroi
CTOPOHBI IPEACTABISIET Uil Hee HeoOXoauMmblil pecype. Ciemyer, B 3TOM KOHTEKCTE, MPHUBECTH
Te3uc, BbickasaHHbIM B.JI. MHO3eMueBbIM, COrlIaCHO KOTOPOMY pacHpocTpaHeHue HHGpopManuu
TOXKJIECTBEHHO €€ CAMOBO3PACTaHMIO, YTO MCKJIOYAET IPUMEHEHUE K HEll MOHATUS PEIKOCTH, IIPU
3TOM noTpelsieHrne MHPOPMALUU HE BBI3BIBAET €€ MCUEPIIaeMOCTH KaK 3KOHOMHUYECKOIo pecypca
[MHozemues, 2019].

Hcnonb3oBanue WHGOPMALMOHHBIX TEXHOJOTUH CBUAETENbCTBYET 00 HCIOIb30BAHUU
CETEBOI0 I0/IX0/1a B OpraHU3alluu TypUCTCKOro Ou3Heca U ynpasiaeHue uM. Monenb TypOusHeca,
BBICTpOEHHAss Ha 0a3ze MaKCUMH3alMM MH()OPMAIMOHHOIO OOMEHa M IIMPOKOI'0 HCIOJIb30BAHUS
MH(OPMAIMOHHBIX TEXHOJIOTHH, TIpeICTaBIsIeT cO00i ceTeBoe 00pa3oBaHNe TOPU3OHTAIBHOTO THIIA,
a TOPU30HTAJIbHBIE CBS3M U CaM MH(POPMALMOHHBINA pecypc MO3BOJISIFOT MOJIYYUTh JIOTIOJIHUTENIbHbIE
(opranu3anoHHO-UH(OPMaLlMOHHbIE, KOMMYHUKAaTUBHbIE) KOHKYPEHTHBIE IPEUMYILIECTBA BCEM €TI0
Y4aCTHUKaM.

[Ipu Bcell axkTyaabHOCTH M TMONYJISPHOCTH TakKUX (PaKTOpOB, Kak Iiodanu3auus u
uHpopMaTH3aLus TYpUCTCKOro Ou3Heca, BaXKHO OTMETHTb, YTO MX HE CIIEeyeT pacCMaTpHUBaTh Kak
OCHOBHBIE JIETEPMUHAHTHI Pa3BUTHUS TypHU3Ma U MOBBIIIEHUS KOHKYPEHTOCIIOCOOHOCTH TYPUCTCKUX
opranuzaiuii. bonee 000cHOBaHO XapakTepU30BaTh UX KaK JOMOJHSAMONIME (WIM BTOPUYHBIE), a B
KauyeCcTBE OCHOBHOTI'O (MJIM MIEPBUYHOTO) OMPENEIATh U3JI0)KEHHYIO BBILIE JJOTHKY ITPOU3BOJICTBEHHO-
PBIHOYHOT'O TOBEAEHUSI OU3HEC-CyOBEKTOB TYPHCTCKOTO PBIHKA, HEU30EKHO BOBJIEKAEMBIX B
MHTEHCUBHBIN KOHKYPEHTHBIH porecc u IBITAIOIINXCS JIOCTUYb MIpUpOCTa
KOHKYPEHTOCIIOCOOHOCTH 3a c4eT (JOPMHUPOBAHUS MPEATNPUHUMATEILCKUX CETEH.

HecMmotpst Ha TO, UTO B3aMMOJAEWUCTBUS B TaKUX CETAX HOCIT «MATKUN» XapakrTep, T. €. He
MOIpa3yMeBalOT  NPUMEHEHHE B  YNPABICHUECKOM  IPOLECCE  PELIEHUH, OJHO3HA4YHO
pernamMeHTUpyomuX  (YHKIMOHUPOBAHWE WM  MPEANUCHIBAIOIIMX  ONpEeAENeHHBIH  CTHIIb
IIPOU3BO/ICTBEHHO-PBIHOYHOTO TOBE/IECHUS, @ OTPAaHUYMBAIOTCS KOOpAMHAIMEW M JT0OPOBOJIHBIM
COIJIacOBaHUEM JIEHCTBUH, peub 11eT 00 00pa30BaHUU KOPIOPATUBHOIO TUIIA. TO O3HAYAET, YTO 110
OTHOIIEHHIO K HUM MOTYT U JTOJDKHBI OBITh MCIOJIb30BaHbl METO/IbI KOPIIOPATUBHOI'O YIIPABIEHUS C
MONPaBKOW Ha SKOHOMHUYECKYIO NMPUPOY YIPABISIEMOr0 00BbEKTa — MPEANPUHUMATENICKUE CETH B
TYPUCTCKOM OU3HECE € UX «MATKUMI» MEKCYObEKTHBIMU B3aUMOJICHCTBUAMU.

C y4eroMm 3Toro o0CTOSITENbCTBA MPEICTABISAETCS HEOOXOUMBIM 00PATUTHCSI K U3BECTHOMY
B TEOPUHU YNPABJICHUS MOHATUIO «KOPIIOPATUBHASI UIEHTUYHOCTHY, UCCIIEI0BATh BO3MOKHOCTH €€
o0OecrieyeHnss B YCJIOBHUSIX TYPUCTCKOIO DPBIHKA U TEPCHEKTUBBI B OTHOIIEHUH HPUOOpPETEHUS
KOHKYPEHTHBIX MPEUMYIIECTB KOOMEPUPYIOIUMUCT U (HOPMHUPYIOLIUMH HPEANPUHUMATEHCKYIO
CeTh MPEANPUATUIMU TypHUCTcKoro npoduis. Ilpu aToM camy KOpHopaTUBHYIO MJIEHTUYHOCTH (ee
(dbopMHpOBaHKE U Pa3BUTHE) CIIEAYET XapaKTepU30BaTh KaK OJIMH U3 CIIOCOOOB, C TOMOIIBIO KOTOPBIX
MOKHO O0O€CMEYHTh pPALMOHAIMU3AIMIO YIPABICHUS CETIMH W CHCTEMOM NPUCYIIUX UM
MEXKCYOBEKTHBIX B3aUMOJICHCTBUH.

®opmMupoBaHue KOPHOPATUBHOW HMJIEHTUYHOCTH TPAJUILMOHHO PacCMAaTPUBAIOT B paMKax
OJTHOTO U3 (DYHKIIMOHAJIBHBIX 3JIEMEHTOB CUCTEMBbI YIPABJICHUS — YIPABICHHS MepcoHaoM. 3aaua
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CTaBUTCS CIEAYIOIIUM 00pa3oM — IMEpPCOHAN, OObEAUHEHHBIH HE TOJIBKO CTPYKTYPOH CHUCTEMBI
yIOpaBJIeHUs, HO U KOPIOPATHBHOM HIEHTHUYHOCTBIO, B IeJIOM paboTaer ¢ Oosbliei
3Q(GEKTUBHOCTbIO, B IOJHOM COOTBETCTBUM C NPO(PECCHOHAIBHBIMM  CTaHIApTaMH U
MOCTIEIOBATENbHO TMPHUOIIIKAsCh K JOCTHXKEHUIO OJHOPOJAHOCTH B KadecTBe Tpyaa. B cdepe
TypU3Ma, IPUMEHHUTENBHO K MPEAIPUHUMATEIBCKUM CETSIM, 3Ta 3ajjada AOIOJIHIETCS, 10 MEHbIIEH
Mepe, eIlle TpeMsL.

Bo-nepBbIX, KopHopaTWBHas MJIEHTHUYHOCTb U OOECIIEUYMBAIOLINE €€ MEpOIpUATHS
MO3BOJISIOT JJOCTHYb LIEJIOCTHOCTH B BOCHPHUSTHH TYPUCTCKOW CETH KaK KPYIMHOTO 0O0JIaJaroIiero
XO3SIHCTBEHHON CaMOCTOSATENBHOCTBIO M MOIIHBIM IIPOU3BOACTBEHHO-PHIHOYHBIM OTEHIHMAIOM
cyobekrta. [Ipruem 3TO BOCHpHATHE CKIIQABIBACTCS a0COIIOTHO Y BCEX YYACTHHUKOB TYPHCTCKOTO
pBIHKA: MOTpeOuTeNel, KOHKYPEHTOB, MapTHEPOB, OPraHOB TOCPETYJIUPOBAHUS, MpeICTaBUTEICH
obmecTBeHHOCTH. J[aHHAas 3a/a4a MOXKET OBITh MHTEPIPETHPOBAHA KaK 3ajadya MApPKETHHTOBOI'O
TUIIA B YACTU MapKETUHIA, KaCalOIEHCsl yCTaHOBICHUS U YKPEIJICHUs UMUJKA TYPUCTCKOM CeTu U
Ou3HeC-CyObEKTOB, BXOJSIINX B UX COCTaB.

Bo-BropeiX, 3amada (GopMHpOBaHUS KOPIOPATHBHOM MJIEHTUYHOCTH, HAIpaBICHHAs Ha
MOBBILLIEHUE KAYECTBA TPY/1a, CMBIKAECTCSI C 3a7aueii 1o 00ecreyeHIo B3aUMOAECTBUM B TYPUCTCKUX
ceTsax. MaKTOp KOPHOPATUBHOIO €IMHCTBA CIIOCOOCTBYET MPO(ECCHOHANBHBIM KOHTAKTaM M, 4TO
KpaifHe Ba)KHO, [TO3BOJISIET OILICHUBATh U aHATTU3UPOBATh (P (PEKTUBHOCTh TAKUX KOHTAKTOB.

B-TpeTbux, penieHre JaHHON 3a1a4K TO3BOJISET BBIMTH 3a PAMKH yIIPaBJICHUS 1EPCOHAIIOM B
€ro WMHCTPYMEHTAJILHOM IOHMMaHUM (KaK HMEoIeecss B JIIOO0OH OpraHU3aly yIpaBlICHUE
KaJpaMH), U TEpPEeBECTH €ro Ha KauyeCTBEHHO HOBBIH ypoBeHb. KoprnopaTuBHas HAEHTHYHOCTh
TYPUCTCKHX CETeH CTAaHOBUTCS CTPATETHUECKUM (PAKTOPOM, HAa OCHOBE KOTOPOTO BBICTPAWBACTCA
KOMILJIEKC CTPaTerHuecKy 3HaYUMbIX (DyHKIIMOHAJIOB:

— OpraHu3anus HENPEPBIBHOTO mporecca podhecCHOHATLHOTO oOyueHwus,
00ecreynBaoIero COOTBETCTBUE YPOBHS MOJTOTOBKHM 3a/eCTBOBAHHBIX B TYPUCTCKOW CETH
CHEIMAIMCTOB BO3PACTAOLINM TPEOOBAHUSAM;

— OpraHu3anus CTpaTeruyecKoro MOHUTOPHHIA YPOBHS MOJITOTOBICHHOCTH CIIELUAIMCTOB
C MEPCIEKTUBON peanu3alii BCeX BO3MOKHOCTEH MOHUTOPUHIOBOTO MEXaHU3Ma,

— CO3/aHue MPEINOCHIIOK JJIS MOBBIIIEHUS KOHKYPEHTOCIOCOOHOCTH BCEX OpraHU3allMid,
BXOJIAIIMX B TYPUCTCKYIO CETh 3a CUET (JOPMUPOBAHUS BHYTPUCETEBOTO PECYPCHOIO OOMEHA;

— (opMupoBaHre NPOU3BOJCTBEHHO-TEXHOJIOTHYECKUX B3aUMOJIEHCTBUMA, TPH KOTOPHIX Ha
Ka)KJI0M U3 CTaiui Ipoliecca CO31aHus TYPUCTCKOM yCcIyru (KOMIUIEKCHOM U CTPYKTYPHO-CII0KHOM )
WIH TYPUCTCKOTO NMPOJYKTa, 00ECIEUMBAETCS BBICOKOE KauecTBO, JAETEPMUHUPYEMOE KaueCTBOM
MepCcoHaNa;

— CO3/aHue yCIOBUH JUIst 0OecTiedeHrsl ppIHOYHON YCTOHYHMBOCTH BCEX YUACTHUKOB CETH, UX
YCHEIIHOM MHTETpallud B PETYISITOPHYIO CpeAy TYPUCTCKOTO pbIHKA M, B KOHEYHOM CYETE,
UCIOJIb30BaHUE BCEX MTPEUMYILECTB KPYITHOT0 OM3HECA KaK B CTPATETMUECKUX FOPU30HTAX, TaK U Ha
TaKTUYECKOM M JJa)Ke€ ONIEPaTUBHOM YPOBHE.

XapakTepu3yss KOPHOPATUBHYIO HJIEHTHYHOCTh KaK OPraHU3allMOHHO-YIPaBIEHYECKYIO
KAaTEeropuio, BaXXKHO MOJYEPKHYTh, YTO OHA CYIIECTBYET M HCIIOJIb3YETCS COBMECTHO C MOHATHEM
oTpacieBod uaeHTHUHOCTH. OTpacieBas WIACHTUYHOCTH (hOpMHUpYeTCs B TOM cCilydae, Korja u
OM3HEC-CYOBEKThI TYPUCTCKUX CETEH, U 3a/1eiCTBOBAaHHBIA B HUX IEPCOHAJ OTOXKIECTBIISIOT ce0sl ¢
TYpU3MOM KakK € MEPCHEeKTUBHBIM, 00JIaJa0IUM COLUAIBHO-3KOHOMUYECKON 3HAYUMMOCTBIO BHJIOM
nestenbHOCTH. OTpacieBasi MIEHTUYHOCTh B TypuU3Me, KaK SIBICHHE, MOSBUIACH OTHOCHUTEIBHO
HenaBHO. OHa CBsi3aHA ¢ POCTOM IOMYJISIPHOCTH JAHHOHM OTpaciv, OYEBUAHBIM BO3PACTAHUEM €TI0
pOJIM B XO3SIICTBEHHOM KOMILJIEKCE CTpaHbl M €€ PErHOHOB. DTOT POCT BbI3BAH LEJIBIM PSAOM
OOBEKTUBHO MPOTEKAMOIINX MPOLIECCOB, B TOM YHCIIE U HAOJIIOAAEMbIX HAa MEXIyHApOIHOM YPOBHE, —
rodanu3anuend, pa3BUTHEM MOCTUHIYCTPUATBHOTO OOIIECTBA, H3MEHEHHEM OOIIECTBEHHBIX
notpeOHocTel, nHpopMaTu3anueil U pa3BuTHeM HHOPACTPYKTYphl. [lomymnspHOCTh OTpacieBon
UJCHTUYHOCTH MOTHUBHpYETCS W HalMOHaJIbHBIMU (akTopamu. Ha OTed4ecTBEHHOM TYypHUCTCKOM
pPBIHKE MOXHO HaOJIOAaTh Takoe SBJICHHWE KaK B3PBIBHOM CIPOC Ha TYPUCTCKHE MPOIYKTHI,
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MOSIBUBILIUICST B TIOCJICTHUE NECATHIICTHS, KOTOPBIHA, HECMOTPSI HA HEKOTOPOE €r0 CHU)KCHUE TpU
OTpaHUYEHUSX B MIEPUOJ TAHAEMHUH, COXPAHUTCS U B 0003pUMOI TiepcriekTrBe. MoXHO HabIr01aTh
U IUPOYANTIYI0 BAPUATHBHOCTH MPEJICTABICHHBIX HA PBIHKE TYPIPOJYKTOB U YCIYT, IPUYEM dTa
BapUaTUBHOCTh (@ 3HAYUT pa3BUTHE) MPOAOIDKAET BO3pacTaTh, MOAICPKHUBAS OTPACIEBYIO
UJACHTUYHOCTh TYPHU3Ma U KOHKYPEHTOCIIOCOOHOCTh KaK BH/a (0Tpaciu) Ou3Heca.

Ha d¢one otpacneBoil wuaeHTHYHOCTH (HOPMHUPYETCS KOPHOPATUBHAS HJIEHTHYHOCTh
MPEINPUHIMATENBCKUX CeTeld TypUcTCcKoro mnpodwis. [lomynspHOCTh TypH3Ma Kak OTpaciiy,
0€3yCIIOBHO, CIOCOOCTBYET MO3UTHBHON MACHTU(PHUKAIIMU KaK CETeH, TaK M BXOISIIMX B UX COCTaB
TypOpTraHu3aluii, 4YTO TMOAJCPKUBACTCS M JCHCTBYIOIIEH CHCTEMOW TOCYAapCTBEHHOTO U
PETHOHAIBHOTO PETYIUPOBAHMS, BCE Yallle BKJIIOYAIOIINUX TYPU3M B YHCIIO IPHUOPUTETHBIX OTpACiIen
u cohep.

KopriopaTuBHass WAEHTHYHOCTh TYPUCTCKHX CETEH claraercss W3 JBYX MoOjejeil:
KOPIIOPATHBHOM KYJIBTYpPhI M KOPIIOPATUBHBIX KOMIICTEHIIMA. BhleneHne 3TuX Mojienell He HMeeT
MPUHIUIHATIBLHON HOBU3HBI (OHM PacCMaTPHUBAIOTCSA, B YacTHOCTH B pabdorax [Kamepon, 2001; Tang,
Naumann, 2016; WBanosa u ap., 2019]), Ho B ycnoBusX (HYHKIMOHUPOBAHUS TYPUCTCKHUX CETEH
nposiBisiercst ux cnenuduka. KopnoparuBHas KynbTypa B KOPIIOPAaTHBHBIX CETAX OTHOCHTCSA K
paspsay KyJIbTyp CEPBHCHOTO THIIA, OTIMYUTEILHON Y€PTOM KOTOPBIX SBJISICTCS YETKAs OPUCHTALIUS
Ha TPEIOCTABICHNUE YCIYT WX HEMOCPEICTBEHHBIM MOTPEOUTENSIM M Pa3BUTHS HEMOCPEICTBEHHBIX
KOHTAKTOB MEXJy MPOU3BOAMUTEIIEM M TOTPEOMTEIeM C HX OCOOO0H KYJIBTYpHOW IICHHOCTBIO.
CepBucHas KyJIbTypa HE OTPUIIAET HEOOXOJMMOCTh ONUPATHCS HA KYJIbTYpHBIC IEHHOCTH MPH BCEX
JAPYTrUX KOHTAaKTaX W OW3HEC-B3aMMOJCUCTBUSX, HO MPHOPHUTET OTIACTCS WMEHHO HOCHUTEISM
noTpeOHOCTH, OHU K€ HAMIPSIMYIO OIICHUBAIOT KAYeCTBEHHBIE TApaMETPHI ICATEIIbHOCTH TYPUCTCKON
OpraHu3aIiK, YTO OTPAKACTCS Ha €€ KOHKYPEHTOCIOCOOHOCTH. B 00pa3oBaHMsAX CETEBOTrO THUIIA
(ocobeHHo TeX, uTO (OPMHUPYIOTCS B pAMKaX TEXHOJIOTUIECKOH [EMOYKH MTPOU3BOICTBA TYPUCTCKUX
MPOAYKTOB U YCIYT) CEPBHCHAas KyJbTypa pacIIupsieT CBOM BO3MOXXHOCTH. B TexHOIOrMm4yeckom
[EMOYKEe KKIbIH U3 €€ YYaCTHHKOB MOXKET BBICTYNATh B POJIM NPOU3BOIUTENS (TMPOAYKTa WIN
yCIAYTH), TaK M B POJHM HMX MoTpeOutens. Hanmpumep, rOCTUHHYHBIA KOMIUICKC, SIBIISOIIMIACS
MIPOU3BOJIUTENIEM TOCTHHUYHBIX YCIIYT, MOKET BBICTYNIaTh B KadeCcTBE MOTPEOUTENs YCIyr
NOPEeaNpusATH  OOLIECTBEHHOI'O MNUTAaHUS, OBITOBOTO  OOCTY)XMBAaHHUS, CIIOPTUBHOTO WU
pas3BiIeKaTeIbHOTO MPOQUIIS U T. 1. B 3THX ycrmoBusix abCOIOTHO BCE YYACTHUKU CETH MPH BCEH UX
MHOT'OYHMCICHHOCTH M MPH OTCYTCTBUM y MHOTHX U3 HUX HETOCPEACTBEHHON CBSA3HM C KOHEUHBIM
norpeduTeneM (TYpUCTOM) CTaJKUBAIOTCS C HEOOXOAWMOCTBIO KYJbTHBHPOBATH IIEHHOCTH,
CBOWCTBEHHbIE CEPBHCHOM KyNIbType, U NPUIECPKUBATHCS MX HAa BCEX ITarax MPOU3BOACTBEHHO-
XO035MCTBEHHON JI€ATEIBbHOCTH.

[ToMumo «cepBU3alUU») KOPIOPATUBHOM KYJIbTYphl TYPHUCTCKOH CETH CYLIECTBYET H
cleyrolas BaxHeas 0cCOOEHHOCTh KOPIIOPATUBHON KYJIBTYphl — HEOOXOAUMOCTh O0ecrieueHus
€e eIMHCTBA 3a CUeT CO3JIaHMs BHYTPUCETEBBIX CTAaHAAPTOB JEATEIbHOCTH U CJEOBAHUS STHUM
crangaptaMm. Takue cTaHIapTHl (2 UX MOXHO XapaKTepPH30BaTh KaK CTAHAAPTHI KAuecTBa, T. €. KaK
OCHOBY KOHKYPEHTOCTIOCOOHOCTH) (POPMUPYIOTCS KaK pe3yJbTaT YIpPaBICHYECKUX YCHUIIUN, TpUYeM
3aKJIa/IBIBAIOTCS HA YPOBHE CTPATETHUECKOTO YIIPABICHHUS TYPUCTCKIMHU CETSIMU U BXOSIIIUMH B HUX
opraHuzansiMu-naptHepamu. MeTogonorus (QOpMUPOBaHUS CTaHAAPTOB KayecTBa JOJDKHA
npeaycMaTpuBaTh TPOBEJCHHE MPOTHO3HO-AaHATUTHYECKUX pa3paboTOK B 00JACTH YHpaBICHHUS
KOHKYPEHTOCTIOCOOHOCThI0. [lpu peanuzanum Takoil MeTONOJIOTMH HEOOXOAMMO HCMOJIb30BATh
METOJ MOJICTTUPOBAHMS, KOHIEHTPUPYS €ro Ha pa3pabOTKy MPOTHO3HO-aHATUTHYECKOW MOIEIH,
OJTHUM U3 3JIEMEHTOB KOTOPOH JJOJKHO CTaTh (YOPMUPOBAHHME CTaHIAPTOB KauecTBa.

VYka3zaHHasi 0cOOEHHOCTh KOPITOPATHBHOM KYJIbTYPHI TYPHCTCKUX CETEH pean3yeTcs Ha poHe
KOMILJIEKCHOCTH, CTPYKTYPHOM CI0KHOCTH TYPIIPOAYKTOB U YCIYT. B 9THUX yCIOBUSX HENb3sl HE
3aMETHTh MHOTO(AKTOPHOCTH IPOIECCa YCTAHOBJICHUS! CTAHIAPTOB KadeCTBAa W CIOXHOCTH €TO
opraHu3anioHHoro obecrieyeHusi. CTaHOBUTCS OYEBHUIHBIM, 4YTO TOJBKO B  YCIOBHAX
COTJIACOBAHHOCTH Y CKOOPAMHUPOBAHHOCTH JACUCTBUI OM3HEC-CYOBEKTOB PHIHKA TYPUCTCKUX YCIIYT,
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BXOJALIMX B CETh WJIM CTpEeMSIIMXCA K OOpa3oBaHMUIO CETH, MOKHO TOBOPUTH O BO3MOXHOCTH
(bopMHpOBaHUS JAHHBIX CTAHIAPTOB.

KopnopatuBHasi KylibTypa, B COBOKYITHOCTH €€ II€HHOCTEH M LIEHHOCTHBIX OPUEHTHPOB,
npuoOpeTaeT CBOMCTBA YNPaBIEHYECKOI0 MEXaHH3Ma JIMIIb IPU YCIOBUU BOBJICUEHHS MepcoHasa
TYPUCTCKUX CeTel M 00pa3yolluX UX OpraHu3auuil B ee GopMUpOBaHUE U peanu3anuio. J(aHHoe
YCIIOBUE MOJKHO paccMaTpuBaTh KakK MpPEANOCBbUIKY JUIsl YCTAHOBJIEHHS KOPIOpPaTUBHOU
UJCHTUYHOCTH, a Takke Kak (akTop, TpeOyroumui ydera IpuU OMNpEIesIeHUH KOPHOPATUBHBIX
npoeCCUOHATBHBIX ~ KOMITETCHIIUH. [IpodeccuonanbHple  KOMIETEHIMH  PaOOTHUKOB,
o0ecnieunBalOIIUX  (QYHKIMOHHUPOBAHUE  TYPUCTCKUX  CETeH, JOJKHBI  COOTBETCTBOBATh
YCTaHOBJICHHBIM CTaHJapTaM KayecTBa U HOpMaM CEPBUCHON KyJIbTYpbl. YacTh TaKUX KOMIIETEHIIUH
HOCUT YHHUBEpPCaJbHBIH XapaKTep U YBS3bIBACTCS C JOJKHOCTHBIMH OOS3aHHOCTSMH BCEX
paOOTHUKOB: JIOSUIBHOCTb, OPHMEHTAlMA Ha MOTPeOUTENs, HA pa3BUTHE BHYTPHCETEBHIX U
BHYTPUOPTaHU3AIMOHHBIX B3aUMOJICHCTBUI, CTpeMIICHHE K HEMPEepbIBHOMY IPO(eCcCHOHATEHOMY
oO0yyennto. Jlpyrasg dacte — 0coOble KOMIIETEHIIMH, KOTOPBIMU JOJDKEH 001agaTh paOOTHUK,
BXOJIALIMI B MEPCOHANI KOHKPETHOW TYPUCTCKOW CETH, U MCIIONHSIONNNA KOHKpeTHbIe (QYHKUIUU U
JOJKHOCTHBIE 00s13aHHOCTU. COCTaB TaKMX KOMIETEHUUN UHIUBUYAJIEH, a IIPU €ro ONpeAeIeHuU
ClielyeT PYKOBOJCTBOBATHCS MPEJICTABICHUAMH O KOPIOPATUBHOM HWJEHTUYHOCTH CETH, €€
KOHKYPEHTHBIX MMO3ULUAX B CIIOKUBILUXCS YCIOBUIX TYPUCTCKOIO PBIHKA, IEPCIEKTUBAX Pa3BUTHUS
KOHKYPEHTOCTIOCOOHOCTH B AMHAMHKE BHEUTHUX (akTOpoB. Takue mpencTaBiIeHUs €CTh PE3yNbTaT
IIPEBAPUTENILHOTO (C TOYKM 3pEHHUsS] YCTAHOBJIEHUS KOMIIETEHUIMH C HX TOYHOCTBIO U
OJTHO3HAYHOCTHIO) OIICHMBAHMS KOPIIOPATUBHON HICHTHMYHOCTU. BrocneacTBuuM Mo pe3ynbTrataMm
anmpoOaly  YCTAHOBJICHHBIX  KOMIIETEHIIMHA  CIEAYyeT MPOBECTH  KOPPEKTHPOBKY  ITHUX
MIpe/IBApUTENIbHBIX MpEeACTaBIeHUN, oOecneunBasi TIaBHbBIN MPUHIIKIT — TAPMOHHU3ALUIO U €JUHCTBO
KOPIOpPaTUBHOM KYJIbTYpbl M KOMIETEHLMH B paMKaxX KOPHOpPaTMBHOW HJEHTHUYHOCTH
MPEeANPUHUMATEIBCKOM CeTH, (YHKIIMOHUPYIOLIEH B KOHKYPEHTHO-aKTUBHON CpPE/ie COBPEMEHHOTO
TYPUCTCKOT'O PbIHKA.

3akiroueHue

[To pe3ynbTaTam BBITIOJIHEHHOTO UCCIIEIOBAHUSI MOTYT OBITh C(HOPMYIUPOBAHBI CIICTYIOITHE
TEOPETUYECKHE BHIBOABI U METOAMUECKHE PEKOMEH IAINU:

— KOHKYPEHTOCIIOCOOHOCTh TYPUCTCKHUX OpraHHu3aliil B YCIOBUSX TYpOYJIEHTHOCTH H
BO3pacTaloIlell HEOIpeNeJIeHHOCTH PBIHOYHONW CpeAbl HYXKAAaeTcs B TNPUMEHEHUU OCOOBIX
YHOPaBJICHUYCCKUX MEXaHU3MOB. Hcrtoynukom u OCHOBOH 9TUX MECXaHU3MOB  ABJISIOTCSA
dbopMupyroluecss Ha TYPUCTCKOM pBIHKE MEXKCYOBEKTHbIE B3aUMOJCHCTBUS, MOJIyYaloIue
OpraHu3aIoHHOe 0(OPMIICHHE B BHJIC TIPEIITPHHUMATEITHCKUX CETEH;

— «ceTe3anus» TYPUCTCKOW JEATENbHOCTH CMocoOCTBYeT d(h(EeKTHBHONW peanu3aiiu
HO6YJII/ITCJIBHBIX CTUMYJIOB KOHKYPCHIHMHU IIPpU MNOAACPKKE W PpPa3BUTHUMU B3aWMMOBBII'OJHBIX
B3aMMOJICHCTBHI MKy OM3HEC-CyObeKTaMH PhIHKA TYPUCTCKUX YCIIYT;

— MpeANpUHUMATENIbCKHE CeTH TYPUCTCKOro mpoduisl, pemas 3aadyd yIpaBJIeHUS
KOHKYPEHTOCTIOCOOHOCTBIO U BBICTPAMBasi METOIOJIOTHUIO YIIPABJICHHS U KOHKYPEHTHBIE CTPATErvH,
MOJTy4ar0T BO3MOXHOCTHh Ui HCIIONIb30BAaHHMSI B KAueCTBE YIPABIEHYECKOTO MEXaHHU3Ma
obecrniedyeHre KOpPIopaTuBHON UACHTUYHOCTHU CeTel ¢ MpUCYIEeH eil cucTeMOoi MEeTO/I0B U IPUEMOB,
YTO BEJIET K JIOCTHKEHUIO 3HAUMMOTO YIIPaBICHYECKOTO A (deKTa.
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Hudposoii pyd./ib: NepcreKTUBLI BHEAPEHUA U IYTH HHTErPALUU
B puHaHCcOBYIO cucrtemy Poccun
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AHHoOTanusl. B COBpEMEHHBIX YCIIOBUAX pa3BUTHsS (PMHAHCOBOTO PhIHKA B Poccuu, Hanmnuus y pu3nv4eckux
Y FOPUINYECKUX JIHI (UHAHCOBBIX BO3MOXKHOCTEH, a Y (PMHAHCOBO-KPEAUTHBIX OpraHU3aIuil MU POBEIX
TEXHOJIOTHHA, CHOCOOHBIX YJOBIETBOPUTh HX MOTPEOHOCTH B MPOAYKTAX M YCIyrax IPeICTaBISIeTCS
1IeJIeCO00pa3HbIM BhIMycK mudpoBoii BamoThl banka Poccun. B cTathe paccMOTpEHBI KIIFOUEBBHIC
XapaKTePUCTHKH IUPPOBOTO pPyONIT Kak TMEepPCIEeKTUBHOTO HANPABICHHUS PAa3BUTH IUIATEKHON
uHppacTpykTypbl B Poccun. O6ocHOBaHAa HEOOXOAMMOCTH BBEACHHUS W BO3MOXKHOCTH HCITOJIE30BAHUS
JTAHHOTO (PMHAHCOBOTO MHCTPYMEHTA PA3IUYHBIMH YYACTHHKAMH PHIHOYHBIX OTHOIICHUN — OT 4aCTHOIO
KIIMEHTA, OCYIIECTBIISIONIETO MIEPEeBOI Yepe3 OaHK 00CITyKUBaHHS 10 MEKOaHKOBCKHX NepeBooB. Ocoboe
BHHUMAaHHE YJEICHO MOJIEISIM B3aMMOJIEHCTBHS MEXKIY YIaCTHUKAMHU (DMHAHCOBBIX OTHOIICHUH B paMKax
MEPCIeKTUBHOro mpoekra lleHtpanbHoro Oanka Poccuiickoit ®enepanmu  «l{udpoBoit pyOiby.
B 3axiroueHun onpeeneHbl NepCeKTUBbI Pa3BUTHS [IU(DPOBBIX MJIATEKEH U ATAIlbl BHEIPCHHUS.

KaroueBbie cioBa: 1mudpoBoil pyOnp, OezHammuHble Tuiatexu, LleHTpanmpHbii bank Poccwmiickoit
®denepannu, KpUITOBAIIOTA.

Js uutupoBanus: Baranosa O.B., beikanosa H.U., Copokun U.U., Kononsixun .M. 2021. Hudposoi

pyOJib: TIEPCIEKTHBLI BHEAPEHHS W MyTH WHTErpalyu B (UHAHCOBYIO cucTeMy Poccuu. DxoHOMUKA.
Nudopmaruka, 48 (3): 507-513. DOI 10.52575/2687-0932-2021-48-3-507-513.

Digital ruble: prospects of implementation and ways of integration
into the financial system of Russia

Oksana V. Vaganova, Natalia I. Bykanova, llya I. Sorokin, Denis I. Kononykhin
Belgorod National Research University,
85 Pobeda St, Belgorod, 308015, Russia
E-mail: vaganova@bsu.edu.ru, bykanova@bsu.edu.ru, 1191424@bsu.edu.ru, 1067439@bsu.edu.ru

Abstract. In modern conditions of the development of the financial market in Russia, the availability of financial
opportunities for individuals and legal entities, and for financial and credit organizations of digital technologies
that can satisfy their needs for products and services, it seems appropriate to issue a digital currency of the Bank
of Russia. The article discusses the key characteristics of the digital ruble as a promising direction for the
development of payment infrastructure in Russia. The necessity of introducing and the possibility of using this
financial instrument by various participants in market relations, from a private client making a transfer through
a service bank to interbank transfers, has been substantiated. Particular attention is paid to models of interaction
between participants in financial relations in the framework of the promising project of the Central Bank of the
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Russian Federation "Digital Ruble". In the conclusion, the prospects for the development of digital payments
and the stages of implementation are identified.

Keywords: digital ruble, cashless payments, Central Bank of the Russian Federation, cryptocurrency.

For citation: Vaganova O.V., Bykanova N.I., Sorokin I.1., Kononykhin D.I. 2021. Digital ruble: prospects
of implementation and ways of integration into the financial system of Russia. Economics. Information
technologies, 48 (3): 507-513 (in Russian). DOI 10.52575/2687-0932-2021-48-3-507-513.

BBeaenue

B coBpeMeHHBIX YCIOBHSX Pa3BUTHA SKOHOMHYECKUX OTHOLIEHUH M (HOPMHUPOBAHUSA
3pPEKTUBHONM  TOCYZapCTBEHHOW  MOJUTHKH  TpeOyeTcss  BHEIPEHHE  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH, MO3BOJIAIOLINX COBEPILATh T€ MJIM MHBIC ONEPALUU B PEXUME
peanpHOro BpemeHu. Tak, B 90-¢ ronbl MupoBas (poHmOBasi MpakTHUKa o0pena MPUHIUITHAIBEHO
HOBBII C1I0CO0 COBEpILIEHMSI TOPrOBBIX Ollepaluii Ha Ouprke 63 HeOCPEACTBEHHOIO TPUCYTCTBUS
KaKJ0ro OTJAEIbHOTO HMHBECTOpAa B 3/1aHMM camoi Oupku. Brepsble, 3a BCIO HCTOPHUIO
YeJI0BEYECTBA, KPYIMHbIE CAEIKH KYIUIM-IPOAAXH COBEPILIAINCh B pEXHUME OHJIAHH 0e3
MOJIMCAHHBIX KOHTPAKTOB W MPHUBBIYHOTO PYKOIIOXKATHS CTOPOH JoroBopa. VIMeHHO Toraa
OPOM30LIEN MPOPBIB, HABCErJa HM3MEHMBIIMM MpPEJCTaBICHUE O PHIHOYHBIX OINEpalusx u
JBW)KEHUH TOBApOB HA OTACITHHOM PBIHKE.

CoBpeMeHHass cUTyalusi HE TOJBKO Ha PBIHKE, HO MU B MHpE HPSIMO IOATAJIKUBACT
KalTUTATUCTUYECKU MUpP Ha BHEApeHHE (PMHAHCOBBIX TEXHOJOTHHA B (OpME IMCTAHIIMOHHON
OIJIaThl TOBAapOB U YCIYI, OHJIAH-NOKYNOK. B ckopoM BpemeHu oOpa3oBaHue, MEIUIIMHA U
[IPaBOCYME TAKXKE HNPONAYT CKBO3b MNPU3MY HH(DOPMALIMOHHBIX TEXHOJOTHMH U TMO3BOJSAT
COBEpILIATh MPAKTUYECKH JIOObIE FOPUIMUECKH 3HAYMMbIE NeHcTBUs 0€3 HemocpeACTBEHHOI'O
IPUCYTCTBHUSI YEJIOBEKa, HO IpH €ro MnojHoi Bepudukauuu. Kpome Toro, pasBuBarouiuecs
cUcTeMbl KHOepOe30IacHOCTU IO3BOJIAT MUHUMM3HPOBATH PUCK MOILIEHHMYECTBA B CETH U
CHHM3HUTh €ro JI0 MUHUMAIBHOTO YpPOBHS. POCCHIICKHMIA PBIHOK IMOKa HAaXOAWUTCS Ha IMO3UIHU
JIOTOHSIOLIETO M0 OTHOIIEHUIO K CTpaHaM C PbIHOYHOM 3KOHOMHUKOM, yTBepKAEHHOM emé B 19
BEKE, HO TEM HE MEHEE HEKOTOPBIE YCIIEXU yXKE €CTh.

B uvactHOCTH, MO MHHMUIMATHBE Mpe3uaeHTa PP Obl1 co34aH MEPCHEKTUBHBIM MPOEKT
«Iudposas skoHOMHUKaA», peamuszyembiii B mepuox 2019-2024 rr. corimacHO IUIAHOBBIM
nokaszarensiM. llepcriekTHBHOE — HampaBiieHHE  CO3JaHMs  IUPPOBOH  HMHPACTPYKTYPHI,
COOTBETCTBYIOIICH COBPEMEHHBIM TPeOOBaHMs 0€30MMaCHOCTH, OTIEPATUBHOCTU U ONITUMAIBHOCTH
C TOYKH 3pEHHsI TIOHUMAaHUsI TTO3BOJISIET OTKPHITh HOBbIE HHHOBALIMOHHBIE TOPU30HTHI B BOIIPOCaX
Hay4YHO-TEXHMUYECKOT0 mporpecca (yCKOpeHNe NUHBECTULIMI B 0JJOOPEHHbIE MPOEKTHI U OCTAHOBKA
pacuipeHust OIOPOKpPaTUYECKOro ammapara), BOGHHYIO OTpaciib (CO3JaHHME €IWHOW CHCTEMBI
NEPEYUCIICHUS CPE/ICTB, HANPABICHHBIX HA BBIILJIATHl BOCHHOCIYXAIIUM M CIYKallUM apMHH),
couuanbHble cepsl (MCKOpeHeHHe MpoliaeM Helo(pHUHAHCUPOBaHUA MEIUIMHBI U 00pa30BaHMs,
MOCTOSIHHBIA MOHUTOPUHI MpPOOJEM TEXHUYECKOIO0 OCHAIICHHS COLMAIbHO 3HAYUMBIX
yupexaeHui). Bce 3To moarankuBaeT K HOBOMY BUTKY Pa3BUTHS PbIHKA U IEHE)KHBIX OTHOILICHHIH,
B 4acTHOCTU. B pamkax manHoro npoekra LleHTpansHelii bank P® BeICTynHMi ¢ MHMIIMATUBON
pa3paboOTKU M MO3TAITHOTO BHEJIPEHUS TaK HAa3bIBAEMBbIX «IU(PPOBBIX pyOIein».

OcHoBHAA YaCTh

CornacHo omnpezaenenuto llentpansHoro banka, mudpoBoit py0nb — AONOJHUTENbHAS
dopma poccuiickoil HallMOHAJIBHOM BaNIIOTHI, KOTOpas Oyner smMuTHpoBatbess bankom Poccun B
nudposom Buze. Ludpooii pyosib coueTaeT B cede CBOMCTBA HAIMYHBIX U O€3HATUYHBIX pyOsei
[[Macmopt HamuoHasbkHOrO mpoekTa mporpammbl «l{udpoBas skoHomuKka Poccuiickoit
Oenepanuny, 2019]. Ha mnepBblif B3I MOXET MOKas3aTbes, 4YTO HUMPOBBIE JEHBIU B
COBPEMEHHBIX YCIOBHUSX HE OO0JIaZlaloT TeM HEOOXOJMMBIM YPOBHEM HAJEKHOCTH, YTOOBI B
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MOJIHOM Mepe JOMOJHATH CYIIECTBYIOILIUE CErOJHS cpeicTBa Iuarexa. Ha To ecTs onpeneneHHbie
OCHOBaHUSI: HU3KHUI YPOBEHBb 0€30MaCHOCTH KPYITHBIX MIJIOTHBIX POCKTOB B CTPaHE, OTCYTCTBUE
MOJIHOLIEHHBIX aHAJIOTOB B MUPOBOI MPaKTUKE, OMACEHUsl HACENECHUS U MPEANPUITHI, CIOXKHAT
uH(MOPMAIMOHHAS CTPYKTYpA.

[lepexons k BOmpocy HEOOXOAUMOCTH U 3aKOHOMEPHOCTH BBEJICHUS TAKOT0 (PMHAHCOBOTO
WHCTPYMEHTA KaK u(poBoi pyOIib, HEOOXOIUMO OMPEACTUTH OCHOBHBIC 0Aa30BbIC IMOJIOKCHHS O
HEOOXOJUMOCTH BBEJIEHUSI HOBOIO, MO CYTH, JIEHEKHOrO 3HaKa. Bo-mepBbIX, HEOOXOAMMO
OTpeACIUT, W TpopaboTaTh OCHOBHBIE MOTPEOMTEIHCKUE CBOWCTBA JAHHOTO HHCTPYMEHTA.
[[upokmii crekTp CyOBEKTOB HSKOHOMHUYECKMX OTHONICHWH ¥ MHOTOTPAaHHOCTh IyTel
MIEPEYUCIICHUN JICHEKHBIX CPEICTB IMO-CBOEMY CKa3bIBAIOTCA Ha (Qopmanm3anuu IudpoBoOi
BatOThL. Crienin(rKa OTpakeHUs BAIIOTHI HA IU(POBBIX HICTOYHUKAX, MUHUMAJIbHbIE TPEOOBaHUS
K JIepXKaTteito, cama opma pyOIast TOJKHBI ObITh MOHATHBI KaK pa3padoTYMKaM, Tak U OyIyImum
MOJIb30BATENSIM.

Bo-BTOpBIX, COOTBETCTBHE TEMIIOB DPa3BUTHUS MU(PPOBOro pyoss IIaHaM W 3ajadam
IlentpanpbHoro banka B Bompoce peryaupoBaHus (¢GUHAHCOBOM cucTteMbl. KakoBo Oyner
BHeApeHus 1udpoBoro pyoms? Ilomemaer U 3T0 HOPMaIbHOMY (DYHKIIMOHHPOBAHHIO
TPaJMLIMOHHBIX HMHCTPYMEHTOB B dKoHOMHKe? Kak Oyaer BOCHPUHATO MOIb30BATENIAMU?
ITorickoM OTBETOB Ha ATU BOMPOCHI 3aHUMAKOTCS COTPYIHUKH aHATUTUYECKUX OTAen0B L[ PD.

B-Tperbux, paspaboTka MexaHu3ma oOpauieHus HUPPOBOro pyoOsst SIBISIETCS TaKkKe
BOKHBIM 3TallOM €ro BbIMycka. B HacTosmmii MOMEHT IMpejaraercsi BHEIPUTh CHUCTEMY
oHnain/oQdaitH oOpalleHusi BaIIOTHI, YTO MO3BOJIUT MPUBHECTH MPOCTOTY B IMOJIb30BAHUE U
OTCYTCTBHE HEOOXOAMMOCTH oiepxkku ceTh MHTepHeT. HakoHel, co3anue 0e30macHoM cpeibl
B COBOKYINHOCTH C COOTBETCTBYIOLIUM 3aKOHOJATEIbCTBOM, MCKIIOYAIOIIUM BO3MOXKHOCTh
HECAaHKI[MOHUPOBAHHOTO U3BJICYCHHS CPEJICTB C AIEKTPOHHBIX KOIICIHKOB.

[TpuHIMIIMAaTBEHO HOBBIM cOCOO pacdy€ToB paccmarpuBaercs skcnepramu LIb ¢ paszHbIx
TOYEK 3PEHUS: YaCTHOTO IOJIb30BATENs, CyObeKTa OM3Heca, rocylapcTBEHHBIX CTpyKTyp. Ha
pucyHke 1 mpencTaBieHbl BO3MOXHOCTH HCIIOIB30BAHHUS HOBOI'O PACUYETHOTO MHCTPYMEHTA
Pa3IMYHBIMU KaTETOPUSIMH TTOJIB30BaTEIICH.

* OnTuMu3anus
B3aMMOOTHOIIICHHUM C
YaCTHBIMH JIMI[AMH U
OHU3HECOM

* KoHKpEeTHBIN KOHTPOJIb 32
OCBOCHHBIMU JICHEKHBIMHU
CpeJcTBaMu
(aHTUKOPPYILIMOHHBIN
KOHTPOJIb)

*OnepaTUBHOCTD JICHEKHBIX
[IEPEeBOJIOB KOHTPAareHTam,
rocoprasam U HHbIM
CTPYKTypam

* CHMKEHUE BO3ZHUKHOBEHUS
KaCCOBBIX pa3pbIBOB 3a CUET
COKpAILlEHHs BpeMEHH
TpaH3aKLIUH

* Paciumpenune BO3MOKHOCTH
K JaJdbHEUIIEMY POCTY
MIPEIIPUATHI

*B03MOXXHOCTh
IIOJIb30BATHCS CHCTEMOM,
CXOXeH ¢ pay-cepBHCOM

*B03MOXXHOCTh
MOJIb30BAThCS ICHbI'AMHU B
pexxumMe oIaiiH, Onupasch
Ha Oe3omacHyro 6azy

* JlocTyn K OBICTpOM
KOHBEPTAIIUU JICHET B
HAIMYHYIO U O€3HATTUIHYIO

(dhopMbI

Puc. 1. Bo3M0OXXHOCTH HCIIONB30BaHUS IU(PPOBOTO PyOIIs pa3IMYHBIMU YYaCTHUKAMH PHIHOUHBIX
otHomeHui [[lacopT HanoHaNBHOTO MpoeKTa mporpaMmsl «L{udposas sxonomuka Poccuiickoit

Deneparumy, 2019]

Fig. 1. Opportunities for the use of the digital ruble by various market participants [ Passport
of the national draft programme "Digital Economy of the Russian Federation", 2019]
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[IpencraBneHHbIe TOCTOMHCTBA BHEAPEHHS] HOBOM CHUCTEMBI Ui OT/ACIBHBIX YJaCTHUKOB
TOBOPSAT O CIIOC00ax pelleHns HACYIIHBIX ITPo0JIeM IMOBCEIHEBHLIX MPOLIECCOB AEHEKHOr0 000pOTa.
VIHHOBALIMOHHBIM TMPOEKT IMpEanojaracT BBIBEJICHHE JCHE)KHOIO 000pOTa B  IOJHOCTBHIO
OCCKOHTAKTHYIO (hopMy, O€3 ydacTHs JOIOJHUTEIBHBIX TOCPESTHUKOB MJIH allllapaTHBIX YCTPOKCTB.

ITockoabky cama uicsi HaXOJUTCSA HA CTAJWH KOHIENTA, COTPYIHHUKH aHAIMTHYECCKOTO
otnena llenTpambHOoro baHka, OTBETCTBEHHBIC 3a aHAM3 IEPCIEKTHB HHPPOBOro pyoIs,
MPEIIOJIAara0T MOATATHOE BBEJICHUE JAHHON CHCTEMBI, IEPBOHAYAILHO OPHEHTUPYSCH Ha ILIaH
BHEJIPEHUS, IPE/ICTABICHHBIA Ha PUCYHKE 2.

- -
\
-

Puc. 2. Dransl peanuzanmu npoekta «Lludposoit pyoisb» [[lacnopT HallMOHAIBHOIO MPOCSKTA MPOrPaMMBI
«Iudposas sxonomuka Poccuiickoit deneparuuy, 2019]

Fig. 2. Stages of Digital Ruble project implementation [Passport of the national draft programme
"Digital Economy of the Russian Federation," 2019]

[lonydyenne MONOXKHUTEIBHOIO pPe3ylbTaTa BHEAPSHHS MNPUHIUIIHNAIBGHO HOBOI'O
(DMHAHCOBOT'O MHCTPYMEHTa OyAeT IMPHUHATO B CIydae COOTBETCTBUS €ro (PyHKIMOHAIIbHBIX
KAaueCTB TJIABHOW MU JCHEKHO-KPSIUTHOW TOMUTHKH — MPUOIMKCHHIO CTAaBOK JICHEKHOTO
pBIHKA K KJIO4YeBoi craBke [[lacmopT HammoHaNBHOTO TpoekTa mporpammbl  «lludposas
sxkoHoMmuka Poccuiickort ®enepanum, 2019]. EcrecTBeHHO, B XOJ€ IHJIOTHOTO BHEAPCHHS
MpoeKTa OYIyT BBISABICHBI MPOOJIEMEBI, PEIICHUE KOTOPHIX MO3BOJIMT YCOBEPIICHCTBOBATH CaM
WHCTPYMEHT U HCKITIOYMTh BEPOSITHOCTh BOSHUKHOBEHMS KPYITHBIX cO0eB B OynymieM. K npumepy,
B paMKaxX BHeIpeHHS IH(GPOBOM BallOThI OYIyT BBEIACHBI HEKOTOPHICE OrpPaHUYCHHS B
KOHBEPTAIMH PyOJIs B HAIMYHOM U OE3HAIIMYHOM (hOpMax, MOCKOILKY ITPOTPAMMHBIX MOIIHOCTEH
Ha IMEPBBIX dTamnax OyJIeT He XBaTaTh M3-3a CHUJILHON HArpy3Kd Ha MH(GOPMAIMOHHBIE PECYPCHI.
IToMuMO 3TOr0, HEIB3S UCKIOYATh YIPO3Y HETaTUBHOTO BHEIITHET'O BO3ACHCTBUS HA POCCUMCKUM
(PMHAHCOBBIN CEKTOP, OOYCIOBICHHOI'O WUPPAllMOHAILHON JIMHHUEH IOJMTHYECKOW aKTHBHOCTHU
pykoBozsero anmnapara Poccuiickoit @eaepanuu u BIEKyIIEro 3a co0oil ¢aTanbHble OMIMOKA
(GYHKITMOHUPOBAHHS HOBOW MH()OPMAIIMOHHONW YKOCHCTEMBI.

B miranoBeix pacuérax I{enTtpansHpii bank P® mpeamnonaraer BHEAPEHHE Pa3IUUHbBIX
MojeIeH (YHKIIMOHAILHOTO B3aUMOJICHCTBHUS OTMCIBHBIX 3BCHHEB (DMHAHCOBBIX OTHOIICHHH B
BOMpOCE JBIKEHUS ITUPPOBOIl BasltoThl. OCHOBHBIE MOJIETH TIPEICTABICHBI HA PUCYHKE 3.

[IpeacraBneHHble MO/IENTN OXBATHIBAIOT OCHOBHBIE MEXaHU3MbI B3aUMOJIEHCTBHUS CO BCEMU
y4acTHUKaMU (PMHAHCOBBIX OTHOIICHHH — OT YaCTHOTO KJIMEHTA, OCYIIECTBISIONIETO MEePEBOT
yepe3 OaHK OOCTY)KHMBaHHUS 0 MEKOAHKOBCKHMX TEpeBonoB. MacmrTad paboTel OrpoMeEH, HO
TEXHUYECKas pealn3alus UMEET Pe3epB IS TUTAHOMEPHOTO BHEJIPEHUS MTOT00HOTO TTPOCKTA.

C TOYKHM 3peHUS TEXHOJOTMA BO3MOXHO pa3BUTHE COOBITHH JIByMS ITyTSMH:
LEHTPAJIM30BaHHBIM BHEJPEHUEM PEECTPOB U JICLIEHTPATM30BaHHbIM. B repBoM ciryuae perucrpanus
ornepanui M KOHTPOJIb 3a CTaTyCOM KaKJOW OIepaluy MPOUCXOAUT 4Yepe3 TEXHOJIOTHYECKUE
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cTpykTyphl LleHTpanpHOro OaHka, BO BTOPOM Ciydae MPOHM30MIET CO3IaHHE PaclpeeTUTEIIbHOIO
peecTtpa, KOTOPBIN MO3BOJIUT CKOHIIEHTPHPOBATh Hanboiee EMKUe MHPOPMAITOHHBIE TPOIECCHI Ha
yIaIEHHOM pecypce, a Bepudukalys Kakaoro tana GMHaHCOBOW orepanyu 0yAeT NOATBEPKIAaThCs
OJTHOBPEMEHHO HECKOJIBKMMH YYaCTHUKAMU OTHOILUCHWH, YTO MUHMMM3UPYET PUCKU YTPAThl WIHA
37I0YMBIIUIEHHOHN Kpaku nH(opMaluu 00 oneparuu.

Puc. 3. Mogenu B3auMoeiCTBUS MEXTy y4aCTHUKaMH ()MHAHCOBBIX OTHOIICHUH B paMKaX MPOrpaMMBbl
«Iudposotii pydms» [Ilacmopt HarOHANEHOTO TpoeKTa porpammsl «L{ndpoBas skoHOMIKa
Poccwuiickoit @enepannmy», 2019]

Fig. 3. Models of interaction between participants in financial relations within the framework of the
Digital Ruble program [Passport of the national project of the Digital Economy of the Russian Federation
program, 2019]

3akjao4eHue

Takum 00pazoM, MPUHIUITHUAIEHON Pa3HUIIBI SISl TOTCHIIMAIBHBIX MTOJIH30BATEICH HOBOM
(UHAHCOBOW JKOCHCTEMBI HE TPEIBUIUTCS B CHUJIY HPOCTOTHI M ONTHMH3AIMH TOYCYHOTO
WHCTPYMEHTApUS y JepKaTels Mu(PoBOro pyoss.

[IpemyioxkeHne MHHOBALMOHHOTO MPOEKTAa PSAOM OKCIEPTOB CUHUTAETCS HE OYEHb
CBOEBPEMEHHBIM B CHIIY Psiia MEXKAYHAPOIHBIX (PAaKTOPOB MOJIUTUYECKOTO, SIKOHOMHUYECKOTO U
AMUACMHOJIOTHYECKOT0 XapakTepoB. OTHAKO MAJIOTHPOBaHKE U(PPOBOTO pyOIIsl, TIOITAITHAS €T0
WHTETpaIus B 0aHKOBCKYIO, HHBECTUITMOHHYIO U TIPOU3BOACTBCHHYIO HH(PPACTPYKTYPHI TIO3BOJIUT
00€CTIeUnTh OTKPBITOCTh M TPO3PAYHOCTh COBEPIIAEMBIX OIEpaluid Uil TOCYAapCTBEHHBIX
CTPYKTYp SKOHOMHYECKOTO KOHTpPOJS, a TakkKe MHHHMHU3HPOBATH PHUCK HEIOOPOCOBECTHOTO
WCTIONIb30BaHUsl KOH(UIEHITMANTBHON WH(OpPMALMK KJIMEHTOB W opraHu3anuu. Ha Harmn B3rsi,
IUTAHOMEPHOE BHEJPEHHE IMPOEKTa B HKOHOMUKY OyneT HaumOojee yIayHbIM peIleHUEM,
MO3BOJISIIOIIMM CHU3UTh MHBECTHIIMOHHYIO HArpy3Ky Ha TOCYJapCTBO B CTOJIb TPYAHOE BpPEMS U
TUBEpCU(DHUIIMPOBATh PUCKHU, CBA3aHHBIE C BHEIPEHHUEM, KOTOPBIE HMMEIOT MECTO OBITh TIO
00BEKTUBHBIM BHYTPEHHHUM M BHEITHEOKOHOMHYECKUM (haKTOpaM.
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Abstract. Fiscal authorities globally face tax evasion as a complex problem. Since there are no precise
parameters to measure the factors influencing tax evasion, there is a variety of different interpretations among
authors researching this domain of fiscal policy. Reviewing the thematic literature, we found that tax evasion
factors have not been thoroughly examined comparing the standpoints of individuals and legal entities. This
paper analyzes the attitudes and perceptions of individuals and legal entities on tax evasion in the Republic of
Serbia, as well as the differences between them. Identification of the differences in the determinants of tax
evasion by the economic entities enables the creation of the optimal design of anti-evasion policy. Based on
the categorical data collected, we applied the statistical technique for investigating the relationships
(connections) between the variables to analyze the differences in the illegal neglect of tax liability between
individuals and legal entities. This approach provided a better insight into social groups which are more prone
to tax evasion. Based on the results obtained using one of the most commonly used non-parametric tests in
empirical research, we can conclude that there is no statistically significant difference in the responses between
legal entities and individuals on attitudes in the domain of evasive behavior in the Republic of Serbia. The
research results showed that economic factors have the greatest repercussions on the evasive behavior of both
individuals and legal entities in the Republic of Serbia.
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AnHoTanusi. PucKanbHBIE OpraHbl BO BCEM MHUPE CTAJKUBAIOTCS C YKJIOHEHHEM OT YIUIaThl HAJOrOB Kak
ciioxxHOU mpobeMoii. [TockonbKy He CyIecTByeT TOUHBIX TapaMeTPOB IS H3MEPEHUS (PaKTOPOB, BIUSIOIIAX
Ha yKJIOHEHHE OT YIUIAThl HAJIOTOB, aBTOPHI, HCCIEIYIOMNE 3Ty 00IacTh HAJIOT0BO-00KETHOM MOINTHKH,
MO-Pa3HOMY HHTEPIPETHPYIOT UX. B Xoje m3yuyeHHs TeMaTH4YecKOH JUTepaTypbl ObUIO OOHapy>KeHO, YTO
(bakTOpBI YKJIOHEHHS OT YIUIAThl HAJIOTOB HE OBbUIN TIIATEIHLHO U3yUYEeHbI IPH CPAaBHEHUH TO3ULHNA (PU3HIECKUX
W IOpUJIMYECKUX JUI. B JaHHOW cTaThe aHAIM3UPYETCS OTHOIICHHE W BOCHpUSATHE (QH3HYECKHX U
FOPUAMYECKUX JIUI] B OTHOIIEHNH YKJIOHEHHS OT yIUIaThl HAlIoroB B Pecybnuke CepOust, a Takke pa3inuyus
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MEKIy HUMH. BBIBICHUE pa3iuuuii B AETCPMUHAHTAX YKIOHEHHS OT YIUIAThI HAJOTOB XO3SHCTBYIOLIMMH
CyOBEKTaMH MO3BOJISIET CO3/1aTh ONTHMAJIBHYIO CXEMY MOJUTHKU MPOTHBOJCHCTBHS YKIOHEHHIO OT YILIAThI
HajoroB. Ha oCHOBe COOpaHHBIX KaTErOPHANBHBIX JAHHBIX OBUI MPUMEHEH CTaTUCTHYCCKUH METO[
UCCJICJIOBAaHUSI B3aMMOCBs3CH (CBs3ell) MEXIy IEPEMEHHBIMH Ul aHaIM3a pa3IM4yuii B HE3aKOHHOM
NpPeHEOPSIKCHUN HAJIOTOBBIMU 0053aTEIbCTBAMU MEXKAY (DU3MYSCKUMH M IOPUANYCCKUMH JHLAMU. Takoi
HO/IXOJ1 MO3BOJIMJI JIyYIlle TTOHSTh COLMANIBHBIC TPYIIIBI, KOTOpPbIE 00JIee CKIOHHBI K YKIOHCHHIO OT YILIAThI
HajoroB. Ha oCHOBaHMH Pe3yJIbTaTOB, MOJYYCHHBIX C MMOMOIIBIO OJHOTO U3 HAaHOOJIee YaCTO UCTIONB3yEeMbIX
HeMapaMeTPUYECKHX TECTOB B OMIMPHYCCKUX HCCICAOBAHUAX, OBUI CHENIaH BBIBOI 00 OTCYTCTBUH
CTAQTUCTHYECKH 3HAYMMOW Pa3HMIBI B OTBETAX FOPUANYECKUX U (DM3MYECKUX JIUIl HA OTHOLICHHE B cdepe
YKIOHYHMBOTO moBesieHus B PecriyOinke CepOusi. Pe3ynbTaThl HCCI€I0BaHMs TIOKA3aId, YTO SKOHOMHUUYECKHUE
(axkTopbl UMEIOT HANOOJTbILICE BIMSIHIE HA YKIOHYMBOE MTOBEJCHUE KaK (PU3NYCCKHX, TaK U FOPUANICCKHIX JIUIL
B PecriyOmuke CepOust.
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Introduction

The phenomenon of tax noncompliance has been present in the financial science literature
since the time when taxes were a ruler's private right. Tax compliance means that taxpayers are willing
to follow the rules of tax policy, i.e., to pay the taxes imposed by the law of a country. On the other
hand, tax noncompliance represents the phenomenon of taxpayers’ unwillingness to comply with the
law regarding tax legislations.

Taxpayers' reactions indicate an external reflection of the noncompliance or compliance with
fiscal measures imposed by the government. A taxpayer can respond to taxation by changing their
behavior to reduce their tax ability. In that case, we are talking about tax avoidance as a legal action
[Risti¢, 2017]. In contrast, tax evasion is a deliberate mistake in paying statutory taxes. Since the
introduction of taxes, taxation has influenced taxpayers and their activities. It can be said that the
economic condition of the entire civilization has been affected by the negative attitude of the
taxpayers towards the taxes. Therefore, we can conclude that failure to comply with tax obligations
arises not only from the violation of tax regulations, but also from taking legal actions.

Furthermore, according to [Djurovi¢ Todorovi¢ & Dordjevi¢, 2019], there 1s a difference
between tax avoidance and tax evasion. While tax avoidance is an attempt of a taxpayer postpone the
payment, tax evasion represents a criminal behavior where a taxpayer takes illegal actions to trick the
tax authorities. The difference between illegal and legal evasion should also be mentioned. Aurthors
[Arsi¢ & Randelovi¢, 2017] explained that when a taxpayer avoids paying taxes, by taking legal
actions, we are talking about legal and illegitimate tax avoidance. Tax evasion is a form of tax
avoidance and it occurs when the taxpayer violates tax regulations. "In practice, the following are the
most common ways of achieving acceptable legal evasion: abstaining from consumption, substitution
of one product consumption by another, business reorientation, change of residence, change of
citizenship, etc." [Dimitrijevi¢, 2017]. Although tax evasion is an illegal neglect of liability imposed
by tax law, the solution to this problem is an imperative that is set before the tax legislation of all
countries [Risti¢, 2017]. Since neither the actual extent of tax evasion nor the limit of the allowed tax
evasion can be precisely measured, the solution of this problem solution becomes even more
important. The phenomenon of tax evasion is not only characteristic of developing countries, but also
of developed countries' tax systems. Therefore, it is almost impossible to talk about a tax system in
which tax avoidance is not a source of serious loss to the government budget [Purovi¢ Todorovi¢ et
al., 2018].
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Taxation in the modern state has been defined as the duty of taxpayers for the regular and
timely fulfillment of tax obligations with the aim of normal functioning of government. In our tax
law, tax violation by individuals, entrepreneurs, legal entities and responsible persons in legal entities
are interpreted as tax evasion of smaller extent. Unlike the developed countries, which have the
codification of tax penalty regulations, the Republic of Serbia does not have such regulations. It
should be borne in mind that tax offenses, such as tax evasion, represent socially dangerous behavior
of individuals or legal entities and the violation of fiscal regulations, by illegal tax evasion, threatens
the financial interests of the state and creates negative reflections on its fiscal system.

Taxpayers' reactions to tax liabilities can be triggered by several factors. In this paper, by
conducting research, we attempt to answer which factors most influence tax evasion. Evasive
behavior of taxpayers is a multicausal phenomenon, and according to [Purovic-Todorovi¢ &
Dordjevi¢, 2019], some causes that lead to this harmful phenomenon are:

Heavy tax burden;

Financial indiscipline;

Mal functioning of the rule of law;

The lack of the sense of belonging to the community;
Significant degree of corruption;

Inefficient tax system composed of too many tax forms;
. Other causes [Purovi¢-Todorovi¢ & Pordevi¢, 2019].

The collected public revenues are a mirror of the national economy development. The
emanation of evasive behavior would call into question the general social well-being, the functioning
of many institutions (education, police, infrastructure, etc.) in developing countries, including Serbia,
and ultimately, it would reduce Serbia's gross domestic product. The extent of the resulting negative
effects reaches even beyond. The unfavorable business environment would create a terrain for the
gray economy. In line with the above, the subject of this paper is to examine that influence the evasive
behavior. It is necessary to analyze the importance of this social phenomenon and the factors that
have the greatest effect through the analysis of tax evasion. The first part of the paper highlights the
impact of the phenomenon of evasion. The second part provides a review of the theorists who have
explained the origins of tax evasion from different aspects. The third and fourth parts involve
empirical analysis using a survey conducted based on a sample of 107 individuals and legal entities.
The fifth section provides relevant conclusions regarding effective anti-evasion policy.

NoabkowhE

Literature review

"Tax evasion is a major problem that pervades all tax systems™ [Alm & McKee, 2006].
Although it is impossible to apply one tax evasion strategy to all the countries, it would be significant
for each country to identify the factors that affect the scope of tax evasion. According to [Manasan,
1988], common practices of tax evasion include: “under-reporting of income, over-statement of
expenses, use of fictitious receipts, keeping double sets of books, false or fictitious entities in books,
fictitious transactions in the name of dummies, non-recording of sales, and others.” While, according
to this theorist, the effects are affecting the economy: "loss of government revenue, increase in
taxpayer’s after-tax income, and perverse effects on the equity and efficient goals of the tax system”
[Manasan, 1988].

Analyzing income tax evasion, theorists have emphasized the importance of benefits to
taxpayers. According to these authors, the income to be reported, by taxpayers, correlates with the
maximum expected utility that the taxpayer will have from the state. The expected utility depends on
the amount of income, the likelihood of control by the tax authorities, the tax rate as well as the
penalty rate. So, the extent of tax evasion in one country is determined by the factors mentioned. This
model is also one of the first models to explain the factors of tax evasion. Implicitly, the application
of the model in different countries has initiated certain corrections, and thus this model has created
the basis for exploring new factors that would solve the problem of evasion. Authors [Pmmerehne &
Weck-Hannemann, 1995] considered that the standard tax evasion model needed to be expanded by
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two factors. They conducted an analysis on the example of 25 Swiss cantons in certain years.
According to their research, the previous model of [Allingham & Sandmo, 1972] needs to include
both inflation and the degree of budgetary control by citizens. Following the example of Lithuania,
authors [Anciuté, Kropiené, 2010] decided to apply the traditional model of [Allingham & Sandmo,
1972]. However, the application of the model was limited due to differences between the countries.
Lithuania's tax system is based on the assumptions that are quite different from the assumptions made
in the model.

The research [Jackson & Milliron, 1986] also provided a good basis for a great deal of
contemporary research. Their research identified 14 factors that determine the extent of tax evasion,
including: the source of income, occupation, complexity of the tax system, honesty, likelihood of
control, penalties and tax rates, tax administration. In their later research, most attention was paid to
tax authorities and tax institutions. The negative correlation between tax evasion and economic
performance of countries was also shown by [Crane & Naurzad, 1986], who examined tax evasion in
the USA in the period 1949-1981. They found that tax evasion decreases as revenue grows. Similarly,
Schneider et al [Schneider et al., 2011] found that tax evasion and the shadow economy were
declining with GDP per capita growth, conducting analysis in 162 countries between 1999-2007.

The large difference in tax collection between developed and developing countries was
documented by several authors [Gordon & Li, 2009; Friedman et al. 2000]. According to them,
taxpayers' decision is not only determined by economic factors while avoiding tax payments, but also
by social and moral factors that differ between countries. Developing countries, in addition, have
fewer opportunities to find mechanisms that could be used to combat evasion. According to [Balli,
2014], there are several ways in which effective reduction of evasion in developing countries can be
taken, taking Albania as an example. In Albania, the most important factor in reducing evasive
behavior may be the increase in the quality of control by tax authorities. Factors influencing tax
evasion behavior in Bosnia and Herzegovina were examined by [Grgi¢ & Terzi¢, 2014]. According
to these authors, factors that affect the expertise of tax inspectors and tax administrations are
particularly distinguished. A similar survey was conducted by Savic et al. a year later [Savic et al.,
2015], examining the performance of tax administration in 13 European countries using the regression
analysis method. The survey results indicated a significant impact of tax administration on the
informal economy in the analyzed countries. "Countries with more efficient tax administration have
a lower level of gray economy representation.”

According to [Alm & McKee, 2006a], several economic variables, such as income and well-
being, but also tax control, are highlighted in the literature that affect tax evasion behavior. Using an
experimental method, while examining how information about potential tax evasion controls affect
information, the authors came to the conclusion that entities that receive information that they will be
controlled by tax inspectors have greater tax compliance. Taxpayers who were not told they would
be controlled recorded very low (zero) tax compliance. The tax literature also highlights authors who
believe that morality, significantly, can determine the extent of tax evasion [Sipos, 2015; Hillman,
2009; Randelovic, 2016]. Richardson [Richardson, 2006] conducted a survey based on a survey of 45
countries, which found that non-economic determinants have a stronger impact on tax evasion than
economic determinants. Key determinants affecting tax evasion include taxpayer age, gender,
education, source of income, income resulting from agricultural activities, marginal tax rate,
perception of fairness, complexity of the tax system, self-assessment, tax morale. Authors [Frey &
Torgler, 2007] included 30 Western and Eastern European countries in their research and reached to
the conclusion that there is a significant link between tax evasion and tax morale. Also, the results of
the model they obtained indicate a positive correlation that is statistically significant between political
institutions (government effectiveness) and tax morale. "Tax evasion can be a reflection of a sense of
injustice, as people often compare the amount of tax rates with the benefits they receive from the
state. People, too, may feel that taxes take too much of their income and give too little. In other words,
evasive behavior can result from the distrust in government. Using a qualitative approach in their
study, Saad [Saad, 2014] indicates that taxpayers' compliance is most influenced by their level of
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knowledge and the complexity of the tax system. Albulescu et al. [Albulescu et al., 2016] explored
the long-term link between entrepreneurial activities, tax evasion and corruption in 15 European
countries. It is a fact that countries with a higher level of corruption have a larger share of gray
economy which generates tax evasion. Starting with the assumption that taxpayers pay more taxes,
Torgler [Torgler, 2003] analyzes the substantive motivation to pay taxes in Canada, using the World
Bank Survey (WVS). The results showed that trust in government, pride and religiosity have a
systematically positive impact on tax morale.

Studies examining corporate tax evasion point to entrepreneurial tax evasion as the basic
factor which influences the evasive behavior of legal entities. They identify the lack of tax morale as
the main reason for this behavior. Kourdoumpalou [Kourdoumpalou, 2016] indicates that tax evasion
is lower when the CEO is also the owner of the company. There is a strong relationship between tax
evasion and the percentage of shares held by owners and their families.

Research conducted in the last few years have found new factors which affect tax evasion.
Significant theoretical models have been formulated in recent years to address the topic of our
research, i.e., the causes of taxpayers' evasive behavior. One of the theoretical models is the model
[Bethencourt & Kunze, 2018]. This model explains the relationship between tax evasion and
economic development. The study answers the question why tax evasion decreases as countries grow,
as well as whether there is a positive correlation between tax morale and the level of GDP per capita.
The model also points out the effect of high tax rates on tax evasion. With high tax rates the number
of taxpayers who engage in evasive behavior is more likely to grow. Varvarigos [Varvarigos, 2017]
studied the effects of tax evasion on economic growth by focusing on the cultural aspects that affect
tax compliance on the one hand, and the extent of tax evasion on the other hand. The correlation
between cultural norms and tax evasion suggests that compliance with cultural norms determines the
persistence of tax avoidance practices. The question of evasion was also addressed by theorists [Khlif
and Amara, 2019] in the example of 35 countries. They found a positive statistically significant
relationship between political affiliation at the state level and tax evasion. Their results gave policy
makers a good insight of the negative effects of political connections. Purovi¢-Todorovic et al
[Durovi¢-Todorovic et al, 2018] investigated tax evasion in the Republic of Serbia. Using multiple
regression analysis, the authors investigated several potential variables related to value added tax
evasion: the number of tax inspectors in the Republic of Serbia, the frequency of controls and the rate
of value added tax. The survey was conducted in the period 2005-2016. The results of the survey
showed that the number of tax inspectors and the number of controls reduce the extent of tax evasion.
The number of controls, as a variable of economic character, showed a negative, also statistically
significant impact on tax evasion in the Republic of Serbia. Alm [Alm, 2019] questioned individuals'
motive to pay (or not to pay) taxes. His latest research bases on specific questions: what motivates
individuals to evasive behavior from the theoretical point of view; what empirical research shows;
how the government can improve tax compliance. Empirical evidence shows that individuals are
motivated by economic causes, such as audit or penalties, but also by non-financial causes (empathy,
guilt, shame, morality) and social causes (social norms, public goods, neighbor behavior). Regarding
the impact of tax morale on tax evasion, it is manifested in several ways: by intrinsic motivation that
is associated with honest conduct and fulfillment of civic obligations, reciprocity, the effect of
reputation and social norms. According to Alm, "individuals cannot be viewed as individuals, but
must be viewed as a set of different segments"” [Alm, 2019]. Author [Enachescu et al., 2019] used a
quantitative and qualitative approach to explore emotions that affect taxpayer compliance. Using
different scenarios in the survey, their experimental research included employees and self-employed
in Austria. The results showed that both self-employed and employed had greater compliance after
having positive experiences with tax authorities than after negative experiences. The study concluded
that emotional experiences play a very important role when it comes to deciding on evasive behavior.

Kamasa et al. [Kamasa et al., 2019] identify the impact of the business environment on the
evasive behavior of legal entities, or firms, in Ghana. Using the Tobit estimation methods, they
obtained the following results from a World Bank survey of business surveys. The environment in
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which legal entities operate influences their tax evasive behavior. The quality of the legal system has
an impact on corporate tax evasion. Also, the results indicated that the organization of legal entities,
the period of existence, as well as the sex of the owners influence the decision to evade taxes. Business
restrictions in the form of high tax rates and complicated access to business license induce tax evasion.
Analyzes also show that tax evasion is more prevalent in smaller companies than in large enterprises
[Feinstein, 1991; Andreoni, 1998].

In Serbia, the dominant type of tax evasion is value added tax evasion. The imperfection of
the tax system structure, in line with the slow development of the country, contribute to tax evasion
in the field of indirect taxes. According to Purovi¢ Todorovi¢ et al. [Purovi¢ Todorovi¢ et al., 2019]
the most significant factors that influence tax avoidance are, undoubtedly, the economic factors.

Methodology

The main objective of the research is to determine what factors influence taxpayers' evasive
behavior. Along with this objective, the additional objective of the research to examine whether there
is a significant difference among the factors that influence tax avoidance decisions between
individuals and legal entities. In this way, we indirectly examined which category of respondents is
more prone to tax evasion. The sample consists of legal entities (52 respondents) and individuals (55
respondents, of which 30 respondents are male and 25 respondents are female). The survey covers
entities in the Republic of Serbia that prepare their financial statements in accordance with the
International Financial Reporting Standards for Small and Medium Sized Enterprises (IFRS for
SMES). The total sample, which by its very nature is a deliberate sample, consists of 107 respondents,
individuals and legal entities. In order to achieve this goal, we used a qualitative method in the
research, with the questionnaire as an instrument. Guided by the fact that respondents wanted a survey
containing questions they could answer without much effort and time on the one hand, as well as the
limitations that our topic imposes on obtaining objective answers from the respondents, the survey
included closed-ended questions. A survey technique using an instrument such as a questionnaire is
considered relevant because the absence of the interviewer eliminates possible biases in the answers
and it is easier for the interviewee to be honest about sensitive topics. In this paper we have analyzed
the answers to the questions related to:

1. opinions of taxpayers on tax compliance and tax payment;

2. opinions of taxpayers on the authority of the state to establish, determine and collect taxes
(tax jurisdiction);

3. reasons for (non)compliance with tax obligations.

The answers to the questions provided the factual situations in the Republic of Serbia.
Taxpayers' opinions on tax compliance and tax payments determined the degree of (non) compliance
by tax authorities in the Republic of Serbia and the response of the population to the state's tax claims.
In addition, the answers of the respondents were determined whether there are higher or lower tax
resistances of the population, and whether tax resistances are more prevalent in legal entities or
individuals. Taxpayers 'opinions on the state and its tax jurisdiction should indicate the taxpayers'
attitude to the fiscus, whether or not the population perceives it as legitimate, but also point to the
existence of a tax gap in the Republic of Serbia. Responses pointing to the reasons for (non)
compliance with tax obligations by taxpayers pointed to the determinants of tax evasion by legal
entities and individuals in the Republic of Serbia. We used numerical, statistical data processing in
the SPSS (Statistical Packages for the Social Sciences) computer program. Tests in the field of
descriptive and relational data analysis were applied in order to enable better interpretation of the
obtained data. The chi-square test for independence testing was applied. The chi-square test is one of
the most commonly used non-parametric tests in empirical research, used when the population
distribution is unknown. The chi-square independence test examined the frequency or proportions of
cases observed in each category and investigated the relationship between the two categorical
variables. Accordingly, the answer is given to the question: is the response rate for individuals equal
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to that for legal entities? We also used the chi-square test to test for significant differences in the
responses.

The Taxpayer Survey is, by and large, a direct method of assessing evasion in one country, as
well as a method for identifying the factors that influence evasion. As a method for measuring tax
evasion, the survey has a great advantage over other methods, since the questions formulated in the
questionnaire can determine the level of tax evasion, the level of tax morale, the way respondents
think, perceptions of tax evasion, etc. Of course, it would be illusory that, relying solely on the
advantages of this econometric method, we would draw general conclusions without considering its
disadvantages. The disadvantages of the survey are reflected in the risks of receiving subjective or
incorrect answers from respondents which can lead to wrong conclusions. Therefore, the results of
our research were considered with caution.

Results

“Fighting tax evasion is an important policy goal that requires information on the size and
reasons why people engage in irregular economy activities" [Roberto dell’ Anno, 2019]. Taxpayers'
compliance with the law engages tax compliance and technical tax compliance. “Tax compliance can
be viewed through the category of administrative tax compliance, which is reflected in filing a tax
return and timely payment of taxes, while technical tax compliance implies that taxpayers' taxpayer
information in their business records is credible and that tax liabilities are accounted for in accordance
with the law” [Kidder, 1989]. In order to design an effective anti-evasion policy in one country, it is
necessary to identify which social groups are more prone to tax evasion: individuals or legal entities.
To establish the level of tax compliance in the Republic of Serbia, we posed the same question to
both individuals and legal entities, whether they comply with tax law (Table 1 and Table 2).
Respondents could circle multiple responses (the answers offered were: yes, no and sometimes).

Table 1
Taxpayers' compliance with legal requirements
(Sig. =0.347, Chisq=2.118, authors' calculation)
Tax compliance Total
No Sometimes Yes
N 3 2 50 55
Individuals
% within the group 5.5% 3.8% 90.9% 100%
Taxpayer Iy 2 0 50 52
Legal entity
% within the group 3.6% 0% 96.2% 100%
N 5 2 100 107
Total
% in group 4.7% 1.9% 93.5% 100%
Table 2
Frequency of taxpayers' compliance with legal requirements (authors' calculation)
Frequency Percent Chi quare p
No 5 4.7
. i 2 1.
Tax compliance Som\?;lsmes 100 9395 0,000
Total 107 100.0

At all levels of tax compliance, the chi-square test shows the absence of a statistically
significant difference in the answers of the respondents of the two groups, legal entities and
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individuals. According to the Pearson Chi-Square coefficient whose value is 2.118 with a significance
of 0.347, which is higher than the 0.05 threshold of significance, it can be concluded that tax
compliance does not depend on the type of the taxpayer. That is, there is no difference between
individuals and legal entities in their opinion on compliance with tax regulations and payment of
taxes. The results of the research show that both individuals and legal entities on average agree that
they should comply with legal regulations. The fact that tax legislation of the Republic of Serbia
regulating tax evasion as legal offense also contributes to tax compliance of the majority of taxpayers.
Also, a tolerant public attitude towards numerous tax discipline modalities is another reason for tax
compliance.

In addition to taxpayer tax compliance, it is very important to determine whether tax
compliance is voluntary or involuntary. That is, whether taxpayers voluntarily fulfill their tax
obligations and agree that it is justified for the population in the Republic of Serbia to pay tax
(voluntary tax compliance), or whether tax compliance in the Republic of Serbia is ensured through
enforced tax compliance. To determine the foregoing, a primary analysis that must precede the
analysis of determinants influencing taxpayers’ decision to evade tax, is to determine whether
taxpayers voluntarily comply with tax laws (Table 3 and Table 4).

Table 3
Voluntary behavior of taxpayers in accordance with the law
(Sig. =0.112, Chisq=2.394, authors' calculation)
Voluntary compliance with tax law Total
No Yes, to some extent Yes, completely ota
N 0 9 46 55
Individuals
Taxpayer % in 0% 16.4% 83.6% 100%
N 0 15 37 52
Legal entities
% in group 0% 28.8% 71.2% 100%
N 0 24 83 107
Total
% in group 0% 22.4% 77.6% 100%
Table 4

Frequency of responses to taxpayers' voluntary compliance with legal requirements
(authors' calculation)

Frequency | Percent | Chiquarep
No 0 0
. . Yes, to some extent 24 22.4
Voluntary compliance with tax law Yes, completely 83 776 0,000
Total 107 100.0

The results of the analysis show that the value of Pearson Chi-Square is 2.394, with a
significance of 0.112, which is higher than the significance threshold of 0.05. Chi square
independence test showed no significant relationship between taxpayer status and voluntary consent.
However, there is a statistically significant difference in response rates, with the answer “Yes,
completely” dominating. The majority of respondents (77.6%) voluntarily pay taxes in the Republic
of Serbia, which reflects that the general state of mind regarding the understanding and acceptance
of tax obligations in the Republic of Serbia is at a satisfactory level. So, based on the results, we can
conclude that the propensity for tax evasion by individuals and legal entities is at approximately the
same level. If we take as an indicator the respondents who answered “yes, to a certain extent”, we
can see that some respondents do not have a fair idea or awareness of all the important tax issues: tax
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1976

benefits, expenditures for which budget funds are spent, effects of budgetary measures, etc.
Therefore, there is a degree of internal resistance to paying taxes.

The Pearson Chi-Square coefficient value is 6.834 with a significance of 0.145, which
explains that the attitude of individuals and legal entities towards the determinants of tax compliance
is the same (Table 5 and Table 6).

Table 5
Determinants of tax compliance in the Republic of Serbia
(Sig. = 0.145, Chisq=6.834, authors' calculation)
Determinants of tax compliance Total
High Probability of | Guiltand Everyone Paying taxes
penalties control shame pays taxes is a liability
N 7 2 1 3 42 55
Individuals
S | %in group 12.7% 3.6% 1.8% 5.5% 76.4 100%
3 [N 2 5 4 1 40 52
é Legal entities
% in group
3.8% 9.6% 7.7% 1.9% 76.9% 100%
N 9 7 5 4 82 107
Total
% in group 8.4% 6.5% 1.7% 3.7% 76.6% 100%
Table 6
Frequencies of responses to tax compliance determinants (authors' calculation)
Frequency | Percent | Chiquare p
High penalities 9 8.4
Probability of control 7 6.5
. . Guilt and shame 5 47
Determinants of tax compliance Everyone pays taxes 2 37 0,000
Paying taxes is a liability 82 76.6
Total 107 100.0

There is a statistically significant difference in the response rate, and the respondents’ opinion
is that tax is a liability. Tax morale (76.6%) stood out as the main determinant or determinant of tax
compliance in the Republic of Serbia. Bearing in mind the essence of the concept of tax morality, tax
compliance is explained by its reciprocity through which it is realized. Specifically, taxpayers,
individuals and legal entities, view taxes as part of the social contract, which provides that they pay
for services they receive from the state. Tax compliance therefore depends on the fairness in taxation,
the availability and quality of public goods and the quality of tax legislation. Models based on social
effects indicate that the social and cultural environment is very important, and that greater availability
and better quality of goods and services provided by the state positively affect compliance with tax
regulations.

Based on Pearson Chi-Square's determined value of 3.948 with a significance of 0.413, the
coefficient results indicate that there is no difference between the observed categories of taxpayers,
individuals and legal entities, regarding the factors of tax evasion. There is a statistically significant
difference in the responses regarding the question whether high tax rates encourage evasive behavior.
Also, the least commonly held opinion is that reduced profits can cause non-compliance with tax
obligations. Taking into consideration that different factors influence the level and modalities of
evasion, we classified the factors in the following categories: economic factors, socio-political
factors, psychological factors and fiscal-technical factors (Table 7 and Table 8). Based on the results,
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the largest variations in the degree of compliance with tax regulations can be explained by economic
factors, i.e., high tax rates2 (29.0%).

Table 7
Determinants of tax evasion in the Republic of Serbia
(Sig. = 0.413, Chisq=3.948, authors' calculation)
Determinants of tax evasion Total
High | Reduced Lack of Opinions Distrust
tax profit awareness/incompleteness of that inthe
legal regulations everyone State
pays taxes
N 16 8 13 9 9 55
| Individuals
% % in group 29.1% | 14.5% 23.6% 16.4% 16.4% | 100%
S | N 15 3 14 6 25 52
E Legal
entities 28.8% | 5.8% 26.9% 11.5% 29.9% | 100%
% in group
N 31 11 27 15 23 107
Total
% in group 29.0% | 10.3% 25.2% 14.0% 21.5% | 100%
Table 8
Frequency of responses to the determinants of tax evasion (authors' calculation)
Frequency Percent Chi quare p
High tax 31 29.0
Reduced profit 1 10.3
Lack of 27 25.2
Determinants of awareness/incompl_eteness
tax eVasion o_f I_egal regulations 0,012
Opinions that everyone 15 14.0
pays taxes
Distrust in the state 23 21.5
Total 107 100.0

Tax "deterrence" is thought to be most influenced by the complexity of the tax system, the
level of income information, liability and penalties for taxpayers, the likelihood of a taxpayer's
business being examined, the level of applicable tax rates and penalties for tax evasion [Devos, 2014;
Jackson & Milliron, 1986; Richardson, 2006; Alm et al., 1992; Purovic Todorovi¢ et al, 2019]. There
is empirical evidence that with the increase of the tax rate, the rate of evasion behavior of the taxpayer
becomes higher. Explicitly, tax evasion due to high tax rates, is more likely to rise in taxpayers with
unfavorable economic position, while the taxpayers with a better economic position are more likely
to pay higher tax rates.

Insufficient information or incompleteness of legal regulations is a factor that we categorized
into factors of fiscal and technical nature. Modern governments pay special attention to the factors
such as: abundance of tax regulations, taxation process and the functioning of tax administration. In
the Republic of Serbia, the abundance of fiscal regulations, as well as the ambiguity and vagueness,

2 Increasing the value added tax rate (standard and reduced) did not prove to be the best solution for Serbia's economic
growth and development, and it contributed to the growth of tax evasion. This confirms the share of VAT revenue in
Serbia's gross domestic product, as a relevant indicator of the efficiency of collection of this form of tax. Available data
show that the lowest share of VAT revenue was in 2013, in the year following the increase of the standard rate from 18%
to 20%.
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on the other hand, are the main reasons for the evasive behavior of taxpayers. By analogy, this factor
has negative repercussions on the functioning of the tax administration itself, although errors in
control may be frequent due to lack of knowledge of tax regulations or their vagueness. Research
conducted in Malaysia [Loo et al., 2010] determines the knowledge of taxation-related matters as the
most influential factor of tax compliance. Thus, clear and effective legislation, together with the
formation of various databases, is one way that will contribute to solving the problem. Tax awareness
is a crucial element in voluntary tax payment [Kasippilai, 2000]. Most taxpayers are insufficiently
informed or uninformed about government revenue. It is important for the state to report to taxpayers
on the allocation of their tax assets on a continuous basis, because in this way, there will be explicit
satisfaction with the tax system.

One of the psychological causes of evasive behavior, which is a qualitative determinant of
evasive behavior, is the distrust in the country, which is always present in a part of its population. The
atmosphere of dissatisfaction is initiated by the negative connotation associated with the origin of the
tax. Taxpayers very often distrust the state and feel that the state is taking too much and giving too little.
Therefore, it is not surprising that 21.5% of respondents stated that this was the root cause of their
evasive behavior. Taxpayers do not know how the public revenue is distributed. Therefore, when they
must fulfill their tax obligations, they generally assess the potential benefits that they can gain from
evasion and compare them with the negative effects to which they could be exposed to otherwise. If the
benefits of the evasion are greater than the negative effects, the taxpayers choose evasion.

If we consider the causes of evasion in the Republic of Serbia from the aspect of their nature
as subjective and objective, objective factors have a dominant influence. Namely, the excess tax
burden in the Republic of Serbia has the largest repercussions for evasion.

Conclusion

Tax compliance is the heart of the healthy functioning of society. “Therefore, understanding
the tax evasion behavior of taxpayers is very important” [De Neve et al., 2019]. Tax policies
implemented by policymakers to help taxpayers cope with the economic recession, including tax
amnesty, have short-term effects on reducing tax evasion. Namely, these measures may be ineffective
with regard to anti-evasion policy, and "counterproductive in the long run, as they reduce the level of
tax morale in a country, which significantly increases tax evasion and shadow economy" [Dell” Anno
etal., 2019].

Reengineering the legal environment would contribute to reducing tax evasion in the Republic
of Serbia. The tax policy design of developing countries must also include the administrative
dimension of tax [Bird, 2004]. When it comes to tax legislation, it is necessary to strive for a
comprehensive, comprehensible and sufficiently transparent tax regulation framework. Reducing the
scope of the law would allow a country with a sluggish and overwhelming legal apparatus to enforce
the law more efficiently. The complexity of the tax system is an important determinant of tax
compliance. Therefore, the design and structure of the tax system have to be optimally designed.
Although some taxes are easier and some more difficult to evade, forming optimal tax rates is one
way to tackle evasion. This means that the state should at least rely on a policy of increasing tax rates.
The highest efficiency of tax collection is achieved when fiscal policy measures are correlated with
economic, legal and structural policies and have a strong synergistic effect, and a clearly defined
policy can improve the development and competitiveness of a country. Reducing tax rates and
broadening tax base are the most important steps of anti-tax evasion policy in the Republic of Serbia.
Serbia, as a country that is not much different from countries with an average tax rate, bases its
functioning on indirect taxes. With regard to tax design, it is concluded that it is better to apply lower
tax rates or, in the case of consumption taxes, uniform tax rates, as the expanding of tax base can
reduce the impact of reducing the overall loss due to taxation. Decisions regarding the amount and
structure of tax rates should also be made with regard to the administrative capacity of the Republic
of Serbia, i.e., how effectively tax administration can affect the ratio of real to reported income.
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The degree of satisfaction of taxpayers will determine their willingness to participate in the
financing of public sector functions. One way of forming a widespread belief among the citizens and
legal entities that they are paying taxes that are equivalent to the services they receive, is good
information. Tax knowledge is an important step towards voluntary tax payment. Most taxpayers are
under-informed or not at all informed about government revenue. It is important for the state to report
to its taxpayers on the allocation of its tax assets on a continuous basis, as this will, explicitly, satisfy
the tax system. In this way, the level of trust in the Republic of Serbia would be increased.

In this paper we have raised issues related to tax evasion behavior of taxpayers and made
recommendations for effective anti-tax evasion policy in the Republic of Serbia. Our research is an
attempt to examine various financial aspects of tax evasion behavior in taxpayers. Based on the
determination of tax evasion factors, we have proposed solutions to reduce the level of tax evasion in
the Republic of Serbia, which could be beneficial to the tax authorities in implementing the current
Tax Administration transformation program. It is our belief that the anti-facilitation of tax evasion
policy in the Republic of Serbia should be based on a fundamental reform of Tax Administration,
which includes the abolition of tax amnesties and the promotion of goods and services provided by
the state to individuals and legal entities.
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MeToa aHa/IM3a JUHAMUKHA U3MEHEeHUs1 TPeOOBAHU HA3HAYEHM S
MHOTO0(YHKIIHOHAJIbLHBIX POrPAMMHO-TEXHHYECKHX CUCTEM
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AHHoTanus. Pa3BuTre CI0KHBIX IIPOrPaMMHO-TEXHHYECKHX CHCTEM IPHUBEJIO0 K CYIIICCTBEHHOMY YBEIIMUYCHHIO
HX CTPYKTYPHOH W (DYHKIIMOHAJIBLHOM CIIOKHOCTH W IPUIAHHIO WM CBOHCTB MHOTO()YHKIIMOHAJIHLHOCTH.
[Moxaepikka MPHHATHSA PEIICHUH Ha YIPaBICHHE B ITPOLIECCE PA3BUTHS TAKMX CHCTEM TPEOYeT ydeTa TUHAMUKU
M3MEHEHUs TPeOOBaHMI Ha3HAUCHHS, IIPOUCXOIAIINX M3-3a BapHALMU BHEIIHUX YCIOBHH. ITO 000CHOBBIBACT
AKTyaJIbHOCTh pa3pabOTKU MEXaHHM3MOB aHAIM3a U3MEHEHHUs TPeOOBaHMH Ha3HAYCHHS MHOTO() YHKIIMOHAILHBIX
cucteM. Ha ocHOBe aHamu3a 1eIeOPUEHTHPOBAHHBIX METOIOB IIOCTPOCHUS CHCTEM TPeOOBAaHUI IMOCTPOCHA HX
MOJCNIb B BHAE HM3MCHSIEMOW Hepapxuu (yHKIHOHANBHBIX TpeOoBaHuil. IIpennoskeHHass MOJCHbL MO3BOJISET
VUUTHIBATh KaK JUHAMHKY U3MEHEHHUS TPeOOBaHMI, TaK U B3aHMOCBS3U MCKIYy HUMU. B pe3ynabTaTe aHammsa
polecca H3MeHEeHHs TpeOOBaHU Ha3HAYESHHST MHOTO(YHKIIMOHAIBHBIX CHCTEM BBISBIICHBI OCHOBHBIE (DAKTOPBI
M T0Ka3aHa HEOOXOAMMOCTh ydueTa JWHAMHKU HM3MEHEHHs TpeOoBaHui. [ pelmeHust 3amad CHCTEMHOIO
aHaJIM3a BBEICH [TOKa3aTeNb JHHAMUKY H3MEHEHUS TPeOOBaHMIM Ha3HAUCHUS, PACCUMTHIBACMbII KaK OTHOIIICHHE
CYMMBI OTHOCUTEITEHOH BETUYMHBI N3MEHEHHS TPeOOBAaHUI K HAOIF0aeMOM ITPOIOJDKATEILHOCTH H3MCHCHHUSL.
[IpemnoxkeH NOOX0a K pacueTy MoKa3aTelld JUHAMUKH TpeOOBaHUI Ha OCHOBE KBAJUMETPHUECKOrO MOAXOAA,
ITO3BOJISIIOIINKM YIUTHIBATh M3MEHEHHS C YUE€TOM HMX BaXKHOCTH Ha OCHOBE 3apaHee ITIOCTPOCHHOrO JepeBa
rokazaTeliel kadectBa. O0IaCThIO MTPUMEHEHUST HOBOTO TIOKAa3aTessl SBJSETCS KOCBEHHAs OlEHKA M3MEHEHUS
YCIIOBUI MPHMEHEHUSI MHOTO(MYHKIIMOHAIBHBIX PEKOH(PHUIYPHUPYEMBIX CHCTEM. M CIOnb30BaHHE MOKa3aTels
MO3BOJISIET pellaTh MPSAMYI0O W OOpaTHYIO 3aJladd OIECHKH IMPUTOJHOCTH CUCTEMBI B YCIIOBHUSX H3MEHEHUS
TpeboBaHuii. Pacyer HOBOro moKa3areis JUIS CJIOXKHBIX CHCTEM OTHCNIBHBIX KIIACCOB IMOKA3bIBAET BHLICOKOE
3HaveHue (O6omee 0,2 B TO/M) AMHAMHKH, YTO OOOCHOBBIBAET aKTyaJ bHOCTh MEPOTPHUITHI MOJCPHU3AIIUH IS
TMOJIIePKaHUSI TIPUTOTHOCTH MHOTO()YHKIIHOHABHBIX CHCTEM.

KiroueBbie cinoBa: MHOroQyHKIIMOHATbHAS CHCTEMa, PEKOH(QUTYpalys, H3MEHEeHHe TpeOOBaHUH, aHATN3
cucreM, QyHKIHUS, TPOrPaMMHO-TEXHHYECKast CUCTEMA.

Jast murupoBanms: Jlornnos U.B., ®ponos B.A. 2021. Meros aHann3a IHHAMUKH H3MEHEHUs TpeOOBaHM

Ha3HAYeHHUS MHOTO(YHKIIMOHAIBHEIX ITPOTPaMMHO-TEXHUYECKHIX CUCTeM. DKoHOMUKA. MHpopMmartuka, 48 (3):
528-542. DOI 10.52575/2687-0932-2021-48-3-528-542.

The analyze method of functional requirements change dynamics
for multifunctional cyber-physical systems
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Abstract. The development of cyber-physical systems led to a significant increase in their structural and
functional complexity and make them multifunctional. Decision support for the development management of
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such systems requires taking into account the dynamics of requirements change. There is, hence, an urgent
need to develop mechanisms in order to analyze the requirements changes of multifunctional systems. The
analysis of goal-oriented methods for requirements specification led to describe the model of the requirements
system in the form of adaptability requirement hierarchy. This model allow to aggregate requirements
dynamics and interlinks. The analysis of requirements change process allowed to determinate the basic factors
and suggested to account the value of change in the management. The study introduces new indicator —
“dynamics of requirements change” for the system analysis of multifunctional cyber-physical system.
It presented as a ratio of the relative value requirements change sum to the period of changes. New estimation
method based on qualitymetric approach allow to account the value of dynamics of requirements change
indicator with the traceability and importance of individual changes as a form of quality tree. The proposed
method of evaluating the indicator requirements changes allows to determine the external dynamics of the
managed multifunctional system. The application of new indicator is an indirect assessment of changes in the
multifunctional reconfigurable systems environment as a form of system analysis. The illustration indicators
values for some complex system have relative large (more then 0,2 by year) dynamics.

Keywords: multifunctional system, reconfiguration, requirements change, system analysis, function, cyber-
physical systems.

For citation: Loginov L.V., Frolov V.A. 2021. The analyze method of functional requirements change
dynamics for multifunctional cyber-physical systems. Economics. Information technologies, 48 (3): 528-542.
(in Russian). DOI 10.52575/2687-0932-2021-48-3-528-542.

Beenenune

Pa3BuTHe CIOXKHBIX NPOTPAMMHO-TEXHMUYECKHUX CHCTEM, TaKUX KaK CHCTEMbl M CETH
TCJIGKOMMYHI/IKaHI/Iﬁ, ABTOMATU3HUPOBAHHBIC CUCTCMbI YIIPABJIICHHA, CUCTCMbI 3allIUThI I/IHCI)OpMaIII/II/I,
KOMITBIOTEPHBIE CETH, WH(OPMALMOHHBIE CHUCTEMBI, CHUCTEMbI 0€30MacHOCTH, MH(POPMAIMOHHO-
U3MEPUTEIIBHBIE CUCTEMBI, IIPUBEJIO K CYIIECTBEHHOMY YBEIMYECHUIO HX CTPYKTYPHOU H
(YHKIIMOHATIBHOW CI0KHOCTHU. JlJIsl CUCTEM paccMaTpUBAEMOTro Kilacca, MOTYYHBIIUX B JUTEpaType
HauMeHoBaHHe KuOepdusmdeckux (ot cyber-physical systems), XxapakTepHO TO, YTO C TEYCHHEM
BPEMEHH W3MEHSIOTCS TpPeIbsBIseMble K HUM TpeOoBaHHS Ha3HaueHus. Takum oOpaszom,
MHOTOQYHKIIMOHAJIbHasl CUCTEMA, & UMEHHO, [I€PEUEHb U COJEpKaHUE BHINOIHAEMBIX (QYHKUIUH, ee
COCTaB M CTPYKTypa IEpecTaeT COOTBETCTBOBAaTh TPEOOBAHMSAM HA3HAYEHHUS, YTO MPHUBOIUT K
CHMKCHUIO TPUTOAHOCTHU CUCTEM K BBIIIOJJHCHHUIO 3aJia4 110 Ha3HAYCHUIO. N3menenme Tp€6OBaHI/II7I
HA3HAYEHUs, BKIIOYAsl YCIIOBUS IPUMEHEHHS, TPeOyeT MmepeBoia MHOTO(YHKIIMOHATTEHOW CUCTEMBI
B HOBOE COCTOSIHHME M PELICHMs 3aJaud BbIOOpa HamiIydllled ajbTepHaTHBBI pa3BuTus [I'puinaxos,
Jlorunos, 2016]. Beicokuii ypoBeHb BIHSHHS U3MEHEHHU TpeOOBAaHUI Ha3HAUYEHUS HA TPUTOTHOCTD
cUCTeM 00OCHOBBIBAET aKTyaJIbHOCTh aHAIN3a U3MEHEHUS X TpeOOBaHMI Ha3HAUCHUSI.

IIpoGaema ananu3a u3MeHeHUs1 TPeOOBAHUI Ha3HAYEHHUS MHOTO(YHKIMOHAJIBHBIX CHCTEM

B  kadectBe  00BEKTAa  HUCCIENOBAaHHMS  PACCMATPHUBAKOTCS  PEKOH(PUTYPUPYEMBIC
MHorodyHkiuoHanbHbie cucteMbl (M®C) kiacca mporpaMMHO-TeXHUYECKHX. OOBEeIUHSIIONIMM
(bakTOpOM paccMaTpUBACMbBIX CHUCTEM SIBISETCS BO3MOXKHOCTh BBIJICICHHS B HMX COCTaBe B
COOTBETCTBUM ¢ (pyHKIIMOHATBHBIM moax010M (MeTomonorus SOA — Service Oriented Architecture —
CEepBHC-OPUEHTHPOBAHHAS APXUTEKTYpa) MHOKECTBA (DYHKIIMOHAILHBIX KOMITIOHEHTOB S={Si}, i=1..n
[demenToeB u mp., 2015].

OyukimonanbHblii komrnoHeHT (DK) — cucrema Ha MHPOKOMMYHHKAIIMOHHONH OCHOBE,
BBIMOJIHSIONIAS BBIJCICHHYIO (DYHKIIMIO CJIOKHOW CHUCTEMbI (HAIpUMEp, YIPaBICHHE MPOLECCOM
TUTAHUPOBAHMS CBS3M WJIM OOHApY)KEHHEM U TPOTUBOJCHCTBHEM OECHHIIOTHBIM JIETATCIbHBIM
anmapataMm). B cooTBeTCTBHMH C cHCTeMHBIM ToaxoioM Kaxnbii DK BkiIouaeT BBIIEICHHYIO
(GYHKIHIO, ONMHCHIBAEMYI0 B TEPMHHAX HMH()OKOMMYHHMKAIIMOHHBIX YCIYT (B COOTBETCTBHH C
metozaonoruedt ITSM), TEXHHUECKYIO CUCTEMY, TTPEOCTABIISIONIYIO YCIAYTY U CUCTEMY YIIPaBJICHHUS.

529



OkoHommka. MHcpopmaTuka. 2021. Tom 48, Ne 3 (528-542) [
Economics. Information technologies. 2021. Vol. 48, No. 3 (528-542) ﬂﬁ

K MHOTO(YHKIIMOHAIEHON CHCTEME TIPEABSBISIIOT CUCTeMY TpeOoBanuii QR, BKITIOUAIOIINX
B ce0s1 pynkumoHanbHbie QR¢p w HedyHKIMOHaNbHBIE TpeOoBanus QRc (Ha3piBaeMble TaKkxke
CHCTeMHBIMH). B pe3ynbTare M3MEHEHHUSI BHEIIHMX YCIOBHI Zi MO BO3ICHCTBHEM BHEUIHUX 10
OTHOIIICHHIO K cucTeMe (akTopoB Yi u3mensercs cucrema tpedoBanuii QR=QR(t). M3menenue
cucteMbl TpeboBanuii QR nmpuBoauT Kk HecooTBeTcTBHI0O MDC — 33amayaM 1Mo mpeaHa3HAYCHUIO U
CJIEJOBATEIBbHO — K CHM)KEHHUIO YPOBHSI IPUTOAHOCTH cucTeMbl Ke. IIponiecc namenenus tpedoBanuit
HOCHUT HEIPEPBIBHBIN XapakTep. M3ameHeHus norpedHocTel 1 popMUpyeMoii Ha UX OCHOBE CUCTEMBI
TpeOOBaHUH ONPENETAIOTCS XapaKTePOM U HHTCHCUBHOCTHIO.

OCHOBHBIMU NPUYMHAMU U3MEHEHHs (YHKIIMOHATIBHBIX TpeOOBaHMM ABIsIOTCS [/leMeHTheB
u ap., 2015; Jayatilleke, Lai, 2018]:

— BHEIIHHE YCIIOBUS (TpeOOBaHUs PHIHKA U PETYIISTOPOB);

— U3MEHEHUE OpraHu3aluy (OpraHu3aluOHHO-IITATHBIE, HOPMATUBHbBIC H3MEHEHHS);

— IIEPEeOCMBbICIICHHE  MPOEKTa (M3MEHEHHE TEXHOJOTMYECKHX  IPOILIECCOB, TPaHUIL
MHOTO(YHKITHOHATHLHON CUCTEMBI);

— cneuudukanus TpeboBaHui (IepeocMbIcIeHIEe TPEOOBAHUN U X YTOYHEHUE, PUBEICHHE
B COOTBETCTBHUE C PEAIbHBIM IOJIOKEHUEM JIEN);

— BO3MOKHOCTH W OTPAaHUYECHHS pEHICHUs (BIUSHUE TEXHUYECKUX U TEXHOJIOTUYECKUX
pelieHuit).

Pe3ynbrarhl aHanm3a MoKa3bIBAIOT, YTO M3MEHEHHE cucTeMbl TpeboBanuii [Jayatilleke, Lai,
2018; Dasanayake et al., 2019; Chua, Verner, 2010; McGee, Greer, 2011; Madampe et al., 2020]
CBSI3aHO HE TOJBKO C U3MEHEHHEM CaMHX TPEOOBAaHMIA, UTO XapaKTepU3yeT TUHAMHUKY Ha3HAYCHUS
CUCTEMBI, a TAK)K€ C YCTPAHEHHEM HETOUYHOCTEHW OmucaHus TpeOOBaHUI, YTO OTHOCUTCS K 00yacTu
COBEPIIIEHCTBOBAHU poliecca yrpasieHus TpedoBanusmu. B [Madampe et al., 2020] nokasaHo, 4to
HauOOJBIINNA BKJIAJ] B MPOILECC YTOYHCHHS TPEOOBAHUN BHOCSAT: CIOXHOCTh, KACKQIHOE BIIHSIHHE,
pasMep cHucCTeMbl TpeOOBaHW, ONpENeNeHHs, 3aTpaurBaeMble YCHUIIUS, NPUOPUTETHI U
B3aMMOOTHOIIEHHUE C 3aKa3YUKOM.

Takum oOpa3om, mpoBeneHHBbIM aHanu3 mpoueccoB paszputusi MOPC mokas3biBaeT
HEO0OXOIMMOCTh Pa3padOTKM MEXaHHW3Ma OICHUBAHUS HWHTCHCHBHOCTH HW3MEHCHUS TPEOOBAHHU
Ha3HAYCHUS.

AHaJM3 U3BECTHBIX NMOJAX0J0B K YNIPaBJEeHUI0 U3MeHeHHeM TPeOoBaHNii HAa3HAYeHUSA
NP Pa3BUTHH MHOTO(QYHKIMOHAIbHBIX NPOrPAMMHO-TeXHHYECKUX CHCTEM

VYnopasienue TpeOOBaHUSIMHU SBISETCS OAHMM M3 0a30BBIX IPOILIECCOB MPOECKTHUPOBAHUS
CIIO)KHBIX MHOTO(QYHKLUMOHAIBbHBIX cHcTeM. V3MeHeHHe TpeOOBaHUII € TEUeHHMEM BpEMEHHU
000CHOBBIBAET BBIJICTICHUE TTOAMpOIIecca yIpaBiieHuss U3MeHEeHUsIMH TpeboBanuit [Jayatilleke, Lai,
2018]. B aurepatype [Chua, Verner, 2010; Bokhari, Siddiqui, 2011; Akbar et al., 2020] otmevaeTcst
HEOOXOMMOCTh peaji3alliy Tpollecca YIpaBiIeHUs TPeOOBAHUAMH W WX HW3MEHEHHSMH IS
CHIDKeHMsI ypoBHs u3MeHeHuil M®PC B mporecce ee XU3HEHHOIO IMKJIA. 3pesocTh IMpoliecca
yIpaBieHUsT TPeOOBaHUSIMU MOXKET OBITh TOBBIIICHA C MCIOJIb30BaHHEM MexaHuzmoB Capability
Maturity Model, Goal Question Metrics, BOOTSTRAP, mozesnp nporiecca yiyumennii UCO 9000
[Bokhari, Siddiqui, 2011]. Ilpeanaratorcss MoA€IN TOTOBHOCTH / 3pEIIOCTH IMpoOIecca yIpaBICHUS
tpebosanusmu [Akbar et al., 2020].

B kauecTtBe MeTO/IOB ympaBieHUS TPeOOBaHUSIMH PacCMATPUBAIOTCS: YHU(DUIMPOBAHHBIN
npouecc pazpadotku Rational (RUP); meron mactpymenta ynpasnenust TpedoBanusmMu DOORS;
MeToJ1 paboTsl ¢ TpedoBarmsiMu CORE; meTon pazpabotkn RAISE u MeTo10710THS HEUETKUX CUCTEM
(Soft System Methodology) [Kymsmuua u np., 2015]. B pamkax uaeHTUGUKAIMH H3MCHEHUIA
TpeOOBaHUI MPUMEHSFOT MEXaHU3MBbI crieiiuduKamu (HarmpuMep, ¢ UCob3oBaHueM MeTo 0B Goal
Question Metrics (GQM), Resource Description Framework (RDF), GAM (Goal, Argument Metric)
and BSc (Balanced Scorecard Framework)) u kitacrepu3zaruu [Jayatilleke et al., 2017; Kassou, Kjiri,
2012]. Benyrcs paboThl MO JadbHEHIIEMY YTOUHEHHIO METOAOB paboThl C TpeOOBaHHUSIMHU, B TOM

530



Beal'V

% OkoHomuka. MHdopmaTuka. 2021, Tom 48, Ne 3 (528-542)
“ Economics. Information technologies. 2021. Vol. 48, No. 3 (528-542)

yuciae s creuUYHBIX YCIOBUN MPUMEHEHus, Hanpumep, B [Sanaa et al., 2016] npemtokeHo
pacmpenure Goal Question Agility Metrics ais rubkux yciaoBuii pa3pabOTKH.

OTMevaeTcsi HaAJTMYUE HECKOJIBKUX MCTOYHHKOB TPEOOBAHMIA: MOJB30BATEIH, HOPMATUBHBIC
JaHHbIE, TOKyMEHTalus. B 3aBUCUMOCTH OT UCTOYHUKA MPUMEHSIOT Pa3HbIe CIIOCOOBI U3BICYECHUS
TpeOoBaHuii. Bemyrcst paboThl MO aBTOMATHYECKOMY H3BJICUCHUIO TPEOOBaHH M3 TEKCTOBBIX
IOKyMeHTOB. Tak, K HOpMaTHBHBIM aKTaM NMPUMEHSIOT noaxo Ha ocHoBe Legal Profile for Goal-
oriented Requirements Language, 4ro mo3BoJisseT u3BjIeKkaTh TpeboBanus B hopmare Xoxdeanana
[Ghanavati et al., 2014].

B [Jayatilleke et al., 2018] B pamkax moamporiecca aHaiM3a H3MEHEHHS TpeOOBaHMIA
MPEJCTABICHO JIBa MOAX0/Ia K aHAIM3Y BIMSHUS U3MEHEHUH. B 00oux moaxomax WX HEAOCTATKOM
SIBIISICTCS OTCYTCTBHE OTCIIC)KUBAaHUS KOH(IJIMKTOB M B3aUMO3aBHCUMOCTEH MEXIY W3MEHCHHSIMHU.
Jist IpeoJ0oTeHNUS ATUX OTPAaHUYCHUH TPUMEHSIOTCS:

— uJIeHTH(DUKALIUS 3aBUCMOCTEH MEXKIY H3MEHCHUSIMU;

— Ha3HAYCHUS IPUOPUTETOB Uepe3 OLICHKY (PYHKIMOHATIBHOMN CI0XKHOCTH TPEOOBaHUIA.

OCHOBHBIMU METPHKAMH CUCTEMBI TPEOOBAHHMIA SBIISIOTCS: BOJATUIBHOCTD (M3MEHSIEMOCTb ),
OTCJICXKHBAEMOCTb, pasmep u nosiroTa [Bokhari, Siddiqui, 2011; Costello, Dar-Biau, 1995; Jlumnxo,
2014]. Tlom oTcneXMBaeMOCThIO TpeOOBaHUII TMOHMMAETCS BO3MOXKHOCTH YCTaHOBIICHUS
B3aMMOCBSI3U MEXKJy TpeOOBaHUSMH BEPXHETO W HH3KOTO YPOBHEH € HCIOJNb30BaHHMEM Habopa
nokyMmeHTupoBaHHbIX oTchlIOK [Costello, Dar-Biau, 1995; Dowdeswell et al., 2016]. Onwucanue
CHCTEMBI TPEOOBAaHUH B COOTBETCTBUH C IEJICOPHEHTUPOBAHHBIM ITOX0IOM MOKET OBITh BHIITOJTHEHO
¢ ucnoas3oBanreM meromonoruii NFR Framework, i*/Tropos, KAOS methodology u Goal-Based
Requirements Analysis Method [Feather et al., 1998; Horkoff et al., 2016]. Jlns moaenupoBaHus
TpeOOBaHMH Ha3HAYEHUS MOTYT OBITh WCIIOJIB30BaHbI TUArPAMMbI CHCTEMHOT'O MPOCKTHPOBAHUS
(System Design Diagram — SDD) [Jayatilleke et al., 2021]. B [Loucopoulos et al., 2019]
paccmarpuBaercs Meroaonorus €-CORE kx emunomy MopaenupoBaHui0 TpeOOBaHHM UM UX
M3MEHEHHIO.

BaxxHpIM BOIIPOCOM SIBJISIETCSL JIajibHEWIICe HWCIOJIb30BaHUE TpeOOBaHMU: B Tpoleccax
pa3pabOTKX U MPOCKTUPOBAHUS, TECTUPOBAHUS U IPOBEPKU COOTBETCTBHSI, MOHUTOPUHTA TEKYIIETO
cOCTOsIHUS. Ba)KHO OJIHO3HAYHO YBS3BIBATH TpeOOBaHMS C (PYHKIIMOHAIBHBIMH BO3MOXHOCTSMU
MHOTO(YHKIIMOHAJILHOW CHUCTEMBI, JUIsl Yero MOXKeT wucmonb3oBateess moaxox TORUS. On
MpeoiaraeT BBEACHUE KOPTEKeH, Ha3bIBaeMbIX CIIalicaMH, KOTOPbIE CBSA3BIBAIOT TPEOOBAHUS U
peanusaruio B popme pynkimonansubix 610koB IEC 61499 [Dowdeswell et al., 2016]. B [Kynsamun
u 1p., 2015] nmpennaraercs mexanusMm FOrmal REquirements Specification and Testing (FOREST)
JUI cienuuKanuy TpeOoBaHUM U MOCTPOEHUS TECTOBBIX HAOOPOB Ha X OCHOBE. PaccmarpuBatores
BOIPOCHI COTIIACOBAHUS MPOIlecca BhISIBICHUS TpeOoBaHUi 1 cucteM MouuTopunra. Tak, B [Feather
et al., 1998] unrerpupyetcs neneopueHTHpOBaHHas MeToos0rus crennpukaiun KAOS u cucrema
HEMpPEepPBIBHOTO MOHHUTOpPHHTa coObiTuii Tunma FLEA, wem nocTturaercss mOBBIIIEHHE YpPOBHS
COTJIACOBAaHHOCTH CUCTEMBI U TPEOOBAHUM K HEH.

AHanu3 TMOAXOJOB K OpraHu3allid TMpollecca YIpaBJICHUS HW3MEHEHHEM TpeOOBaHUU
ITIOKA3bIBAET C OJHOM CTOPOHBI BAKHOCTb BBISBICHUS HW3MEHEHMHM, a C JIpPyrom CTOPOHBI —
HEOOXOIUMOCTh pelIeHus MpobiaemMbl aHaimn3a W3MeHeHUW. KonnmuecTBEHHBIMU TOKa3aTelsiMu
uzmenenus tpedoBannii k MOC QR (B cootBercTBuu ¢ [Loconsole, Borstler, 2005]) siBisitoTcst:

— NRv — KOJTMYECTBO TAaKTOB U3MeHeHHs TpeboBanuii (number of revision);

— Nu — konnyecTBO M3MeHeHuit TpeboBanus (number of requirements change);

— Nu+— xonmudecTBO 00paboTaHHBIX U3MEHEHUH TpeboBanuii (number of moderated changes).

[Tokazarensr BomaTHIbHOCTH TpeboBanmii (B cooTBercTBuu ¢ [Ebad, 2017]) moka3siBaeT
OTHOIIICHHE KOJINYECTBA U3MEHEHUI K pa3Mepy CUCTEMbI TPeOOBaHHUIA:

_Ny
o

Vv
qr
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[Tokazarensr monu m3MeHeHHs TpeboBauwii (B coorBercTBum ¢ [Jayatilleke et al., 2021])
MOKa3bIBACT JIONI0 OOBEKTOB (TPeOOBAHUH H CBSA3EH MEKAY HUMH ), KOTOpPBIE ObUTM H3MEHEHBI.

,rie Ny — KonmuecTBO M3MEHEHHH B3aUMOCBSI3Eii.
Ngr + N

[Toka3zarenr Beca m3MeHeHui TpeOoBanmii (B coorBercTBum ¢ [Jayatilleke et al., 2021])
MOKa3bIBaCT OIICHOYHYIK) BaXHOCTh BIMSHHUA HM3MEHCHUs TpeOoBaHWMU (IIpUMEHSIETCS B
CPaBHHUTEIHLHOM aHAIM3E U3MCHECHHIA):

3
IW =3 0Ny ixNy:, tne Ny — xonmdecTBo M3MeHeHHMIT TpeGOBaHMI Uepe3 M3MEHEHHE
i=1
B3aMMOCBSA3€H, o; — BIMAHKE ONEPALMH U3MEHEHHs TPEOOBAHHSI.

ITpu orcyrcTBum hopmanuzanuu cuctemMsl TpeboBanuii QR B dhopme (3), (4) ucnosb3yroTcs
KOCBCHHBIC TOKa3aTeau n3MeHeHus TpeboBanuii. Hanpumep, B cootBercTBuu ¢ [Loconsole, 2008]
M3MEHEHHE TPEOOBAaHHUI MOYKHO OLIEHUBATh MO0 KOJIUYECTBY CJIOB:

— NCW
W — ’
NW
rae N, — KOIMYECTBO H3MEHEHHH CIIOB B JOKYMEHTE C TpeOOBaHUAME; N,, — 00IIee KOIHIecTBO
cioB ¢ TpeOoBaHWsMH. [IpH 3TOM BMECTO YHCIAa CIIOB MOTYT HCIONB30BATHCS MOKA3aTEIIH:
KOJIMYECTBA CTPOK JIOKYMEHTa, a03a1eB, MPaBuI U T. [I.
JInst TIOBBINIEHUS TOYHOCTH KOCBEHHBIX OICHOK H3MECHEHHsS TPeOOBaHH MPHUMEHSIOTCS
perpeccuonnsie moaenu [Loconsole, 2008]:

n n .
Y= 04Yi = 2.0 &, rae N — KOJIUYECTBO HE3aBUCHMBIX NIEPEMEHHBIX, o; — 3HAYUMOCTb
i=1 i=1 i
I-TO mOKa3aTesist BOJIATHILHOCTH.

MHOX€eCTBEHHbIE ~ W3MEHEHHS  CHUCTEMbI  TpPeOOBaHHWs  OLIEHMBAIOTCA  CyMMapHbBIM
ko3 dunrentom usmenenui [Loconsole, 2008]:

n
V=>vi,
i-1

rae N — KOJUYECTBO TAKTOB MU3MEHEHHMH TPeOOBaHMH, Vi — KO3(Q(PUIMEHT N3MEHEHHUS TPeOOBaHUM

Ha I-M TaKTe U3MCHCHHUSI.

Koa¢d¢unmeHnt ypoBHsI BIMSHHS BOJIATHIBHOCTH TPEOOBaHWH Ha -0 (DYHKIHIO CHCTEMBI
(B cootBercTBHHM ¢ [Anang et al., 2016]) moka3bIBaeT CTENCHb BIMSHUSA W3MCHEHHs TPEOOBaHUIA Ha
KOMITOHEeHTHI MDC:

n
KJ' = Z\/ikij s
i1
ronc v; — KO3(1)(1)I/IL[I/ICHT BOJIATUJIIBHOCTHU TpC6OBaHI/I$I, k” — OTHOIUCHUSA B3aHMOHCﬁCTBHH MEXIY

TpeOoBaHUAMH U (PyHKIMEN (MOXKET OBITh 3a7jaHa BECOBOM (DyHKIIHEH).

[Toxazarenu nuzmMeHnenus cucreMsl TpeboBanuii kK M®C 103BOJISIIOT MOJIYYUTh NIPU €€ aHATIU3E
TOJIBKO YAacTHbIE TOYEUYHBbIE OLIEHKH, OJHAKO OLIEHKAa JAMHAMHKH HM3MEHEHUIHl cO BpEeMEHEM B
M3BECTHOM JINTEpAType HE paCCMOTPEHA.

Mopennb n3mMeHeHHs TpeOOBAHMI HA3HAYEHUS] MHOTO(YHKIIMOHAJIBHOM CHCTEMBbI
CePBUC-OPHEHTHPOBAHHOIO KJIacca

Cucrema tpedoBannii QR k M®PC, B COOTBETCTBUH C LIEICOPHEHTHPOBAHHBIM TOAX0OM
[Feather et al., 1998; Horkoff et al., 2016], B 3agaHHbBIif MOMEHT BpeMEHH MOKET OBITh ITPEICTaBIICHA
uepapxueil HaJ YacTHeIMU TpeboBaHUsAMH (puc. 1):

QR=(CRU{gr}E), (1)
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rme CR — Habop KOMIUIEKCHBIX TpeOOBaHWI Ha3Ha4YeHHs; {(r} — MHOXECTBO YaCTHBIX
(GyHKIMOHATBHBIX TpeOOBaHUI Ha3HadyeHUs; E — oTHomeHus mexay tpeboanusMu. [Ipu sTOM:

E= (CRu{qr})x{qr}: {e}, € — OTHOIIEHHS MEXKIY ABYMS TPeOOBAHMSIMHU, MHOKECTBO JIUCTHEB
coBnaaaet ¢ {qr}; Ngr={qr}| — konuuecTBo TpeOOBaHMIT Ha3HAYCHUSI.

Kommnnekcurie
(hYHKIIHOHATBHBIE
TpeOoBaHUs

(yHKIIMOHATIEHBIE
TpeOOoBaHHMs

Puc. 1. Uepapxus TpeboBanuii (mpumep CTPYKTYpHI)
Fig. 1. Requirements Hierarchy (An example of Structure)

B cootBerctBum ¢ [Ghanavati et al., 2014; Cyneiimanosa, SIkosnes, 2010] tpeGoBanue
Ha3HAYEHUS (F 337a€TCS KOPTEIKEM:

gr =(Cnd, Shj, Act, Obj), (2)

rae Cnd — ycrmoBust peanusanuu TpedboBanus; Sbj — cyobekt; Act — neiictBue ¢ oobexktom; Obj —
00BEKT, HaJl KOTOPBIM BBITIOJIHACTCS ICHCTBHE.

ITpumep:
gr = < Cnd = <OpM HaAXAaTUM KHOIKU «IIedaTb»>;
Sbj = <omnepaTop>;
Act = <mneuaraeT>;
Obj = <OOKyMeHT> >.

Onenka BemonHeHHss M®PC cuctembl TpeboBanuii QR MoxeT OBITH HEMOCPEICTBEHHO
orpeseneHa u3 BelpakeHust (1). OiHako ¢ MpakTUYECKON TOUKHU 3peHHs — J1s 00ecreueH s OJTHOT0
MOKPBITUS TeCTaMH (METOIMKaMU IIPOBEPKH ) BceX TpeOoBaHMH 1ier1ecoo0pa3Ho SBHO YCTaHABINBATh
npoBepsieMbiii kputepuii @ . B o0miem ciiydae KpuTepuil OLEHKH BbIoiHeHUs1 Tpedoanuii P
yCTaHaBJIMBAET OIICHUBAEMBIH MMoKa3arenb iNd, mkany scale u mpaBuiio oneHuBanus rule:

@ =(ind, scale, rule) . (3)
CJ'IC,Z[OB&TCJ'ILHO, Tpe6OBaHI/Ie Ha3HAYCHUSA MOXKET 6BITL 3a1aHO B CJICAYIOIIICM BHU/IC:
ar =((Cnd, Sbj, Act, Obj), ). (4)

B cootBerctBUM ¢ (QyHKIMOHATRHBIM ToaxoaoM [Jayatilleke, Lai, 2018] cucrtema
TpeOOBaHUI MOXKET OBITh 3a/1aHa Ha OCHOBE (DYHKIIMOHAIBHOM MOJIeNIN CUCTEMBI. B cooTBeTCTBUM €
Hell (yHKIMOHAIBbHOE TpeOOBaHME MOXKET OBbITh CBS3aHO MO BXOAY M BBIXOAY C JIpYTUMU
(GYHKIMOHATIBHBIMHU TPEOOBAHUSMHU:

QRr =({ar},L), (5)
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rae L — marpuna cmexnoctn QpynkimonansHex Tpebosanmii {qr}, L= {Iink } = ({qs}x {QS}), link —
CBSI3b 10 BXOAaM / BBIXOAaM TPeOOBaHUIA.

B cootBerctBuu ¢ [Jayatilleke et al., 2018; Loucopoulos et al., 2019] usmenenue TpeboBanuit
QR k MOC peanuzyercst myTeM ClIeIyOMUX 0a30BbIX ONEpalnii:

Uqr =(Create, Delete, Modify ), (6)

— omepalnus «Co37aTh TPeOOBAHHE» — Create(quqr +1) — nobaBiisieT HOBOE TpeOOBaHUE K

cucreMme TpeOOBaHUI1 Ha3HAUCHUS;
— omepanus «yIajduTb TpeOOBaHUE» — Delete(qri ),i < Ngr — ymamser cyuiectByromee

TpeGOBaHUE U3 CHCTEMbI TPEOOBAHMIA;
— omepauus «u3MeHHTh Tpebosanne» — Modify(qr; )i < Ngr — M3MeHseT cyulecTByroLee

TpeboBanue HazHaueHus MOC.

B cootBercTBuu ¢ [Jayatilleke et al., 2018] nanuure B3auUMOCBs3€l 110 BXOJaM M BBIXOJaM
MEXy TpeOOBAaHHUSIMH TIPUBOJIUT K HEOOXOIUMOCTH JJOOABJICHUS, yIaICHHUS U MOAU(DUKALINY CBS3eH
MKy TpeOoBaHusiMH. B o0mmem ciydae 3TO NPUBOAMT K 8§ THUIAM ONEpalUil M3MEHCHUS
TpeOOBaHMH. 3a OJUH IMKJI H3MECHEHUS PEaM3yeTCsi HECKOJIbKO YIPABJISIFOIIUX BO3JICHCTBHM
npeoOpa3oBanusi cucrembl TpeboBanuii U={U}, mepeBousmux cucTteMy TpeOOBaHHH B HOBOC
cocrosiHue (puc. 2):

QR —>QR;,;. (7)

U1:QR;—QR;

Puc. 2. TIpeoOpa3oBanue cucTeMbl TpeOOBaHUI
Fig. 2. An Example of Requirements Change by Transformation U,

O0ocHOoBaHMe NPUMEHEHHS N0KA3aTeJIsl AUHAMHKHA H3MeHeHNs TPeOOBaHMi HAZHAYEHUSs
NPH aHAJIM3e MHOTO(YHKIHOHATBHBIX CHCTEM

N3menenne tpedoBanuii HazHaueHuss MPC ¢ Teuenunem Bpemenu S=S(t) TpeOyeT HamUuus
MHCTPYMEHTOB CHCTEMHOIO aHajiM3a AMHAMUKHM TaKOro M3MEHEHHA. B KauecTBe TakOBBIX MOTYT
paccMaTpuBaThC:

— MOKa3aTeslb MHTEHCHUBHOCTH W3MEHEHHs (YHKUIMOHAIBHOCTH CHCTEMBl — BEJIWYHMHA
n3MeHeHus Bo3MokHocTell MPC B eIMHUIY BpEMEHU;

— MOKa3aTeslb MHTEHCUBHOCTH U3MEHEHUs TpeOOBaHUN Ha3HAYEHUS — BETMYMHA N3MEHEHHUS
Ha3HaueHnss MOC B equHUIlY BpEMEHH.
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Jlns ananm3a M3MEHEHHI YCIIOBUM MPUMEHEHHSI CHCTEMBI M OLICHKH 00BEMOB PECYPCOB Ha €¢
MOJICPHU3AIMIO M COMPOBOXKACHHUE B pabOTE pacCMAaTPUBACTCS MOKA3aTeh «IMHAMUKH U3MEHEHUS
TpeOOBaHUI HA3HAUCHUSD»:

AOR
b= AQR (8)

AT
rie AQR — COBOKyNHBIE M3MEHEHMs CHUCTEMBI TpeOOBaHMII 3a INPOMEXYTOK BpemeHH AT,

CoBOKyNHBIE HM3MEHEHHUS CHUCTEMbl TpeOOBaHMU 3a TPOMEKYTOK BpeMeHH AT MoOryr OBITh
OIlpeJIeJIeHbl KaK CyMMa OTHOCUTEJIBHOTO U3MEHEHUs TPeOOBaHUIl 110 BCEM TAKTaM U3MEHEHHUS:

n
AQR=v=>v;. 9)
i=1

B kauectBe nmpomexytka BpemeHu AT ananuza uzmenenuss M®C moxeT paccMaTpuBaThCs
TUTAHOBBIN TEpPHOJ yIpaBieHHUs pekoHpurypanueil. Ha mpakTuke B KadyeCcTBE TAaKOBOT'O MOXKET
HCII0JIB30BAThCS FOJ1, KBApTaJl, MECHILL.

Bonpoc n3menenus tpeboBaHuii HazHaueHHUs TpeOyeT HEKOTOPOTO YTOYHEHHS B CBS3U C
HEPAaBHOLIEHHBIM BIUSHUEM TpeOOBaHUM, OCOOEHHO HAXOSIIIMXCS Ha PA3IUYHBIX YPOBHAX
HepapXxyu, Ha BBIIIOJHEHHUE 3a/1ad CUCTEMBbl. BTOpOil MOMEHT CBs3aH ¢ HEPAaBHOLEHHBIM BIMSHUEM
pasHbIX omepanuii u3smMmeHeHus: TpeboBanuil. Ero pemienue mpeanoiaraeT UCHOIb30BAaHUE BECOBBIX
koaddunmentos [Jayatilleke et al., 2021; Anang et al., 2016].

[Ipumep pacuera mokazaTelss WHTCHCUBHOCTH W3MEHEHHs TpeOOBaHWI Ha3HAYCHHS IS
IUIAHOBOTO Tepuofa B 1 wmec. mpeacraBieH B Tabnuie 1 (mpumep MpHUBEACH ISl CepBHCA
IIPEIOCTABIIEHUSI MYJIbTUCEPBUCHBIX YCIYT CBSA3HM — 3@ TPU MECSLA BBIIIOJHEHO 4 TaKTa U3MEHEHUS
CUCTEMBI TpEOOBaHUH ).

Taonuua 1
Table 1
[Tpumep n3MeneHus: TpebOBaHMI Ha3HAYCHUS MYJIbTHCEPBUCHOM CETH CBSI3U
An Example of MultiService Network Requirements Change

[oKa3arellb U; U, Us U,

Nu 5 4 3 6

Nar 24 26 26 27

v=Nu / Ngr v1=5/24=0,208 v1=4/26=0,154 v3=3/26=0,115 v4=6/27=0,222
Pacuer: V=V +Vy+V3z+Vy =0,699 =%=&?’99=0,233

B pabore ans ydera HEpaBHOMEPHOTO BIHUSHUS Pa3IMYHBIX TpeOOBaHUM Ha3zHadyeHUs QFi
MPEAJIaraeTCsl BBIMONHATh OIEHKY JWHAMHUKKA TpeOOBaHWI HA3HAYEHHS C WCIOJIb30BAHUEM
KBAJIMMETPHUUECKOro noaxoaa. B pamkax moaxoaa npeanonaraercs, uyto st M®OC 3agaHo nepeBo
MoKa3zaTesie KadecTBa MHOTO(PYHKIIMOHAIBHOW cucTeMbl [AsrampnoB, Paitxman, 1972]. Ono
MO3BOJISIET PACCUUTHIBATh OLleHKU npurogHoctu M®C nmo Ha3HauyeHHIO WM ee KadecTBa. [lepeBo
nmokasaresiei kadectBa Q mpescraBisser co0oil rpad, IS y370B KOTOPOTO 3aJaHbl BECOBBIC
K03 (HUIIMEHTHI BaXKHOCTH:

Q=({a}1), (10)

rae {q} — MHOXECTBO TMOKaszareliel KadecTBa (YHKIIMOHAIBHBIX CBOWCTB OOBEKTa OICHHUBAHUS,
| — OTHOLIIEHUS BKITIOYSHHS MEKY TTOKA3aTEIISIMH.
Kaxaplii mokaszaTesnp KauecTBa 3a/1a€TCS KOPTEKEM BUJIA:

a=(q".q""), (11)
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rie Q% — OpakoBouHOe 3HauyeHHWe, (°° — STaNTOHHOE (HaWIydIlee) 3HAYEHHWE MOKA3aTems
(byHKI_[I/IOHaJIBHOI‘O CBOMCTBA O6’beKTa OLCHHUBAHUA. 3HaueHne MoOKa3aTenls KauecTBa MEPCBOJUTCA B
OTHOCHUTEIIFHOE ITyTEM pacueTa Ha OCHOBE 3HA4YCHUs1 a0COIIOTHOTO TIOKa3aTes KadecTBa (i

op
=8 (12)
q3T _ q p

Jlns Bcex y3i0B jaepeBa 3amaeTcsi aOCOMIOTHBIM Bec IMOKas3aTels KauecTBa, Ha OCHOBE
KOTOPOTO PACCUUTHIBACTCSI HOPMHUPOBAHHBIN BeC 0i. CyMMa HOPMUPOBAHHBIX BECOB IMOKa3aTesei Ha
Ka)KJIOM ypOBHE JiepeBa paBHa eauHuie (puc. 3).

[lokazaTenp kauecTBa (MPUTOJHOCTH CHUCTEMBI 10 HA3HAYEHUIO) PACCUMTHIBACTCS C
MCIOJIb30BaHNEM B3BEIICHHOM aJIUTUBHON CBEPTKH 110 BCEM JIUCThSIM JIepeBa KauecTBa:

K= Z(Xiki s (13)
1,0;€Q
rae QL — MHOXKECTBO MoKa3aTeliel KauecTBa, SBISIOIINXCS TUCThIMU JiepeBa Q.

OcHoBHasl wWes TpenIaraeMoro Moaxoja K OLEHKE TUHAMHUKKA W3MEHEHUH TpeOOoBaHHI
HA3HAYEHHS V 3aKJII0YAETCsS B PACCMOTPEHHH HOBOU Mepapxuu TpeboBaHuil QRi+1 KaK 3TaTOHHOTO
oowvekra Q'. McxomHas cucrema TpeOoBaHWii Ha3HaueHUss QR oleHWBaeTCs MO CPaBHEHUIO C
ATaJIOHHBIM 00BbEKTOM (13) M BEIYHMCIISAIOTCS OTJIMYHUS B TPEOOBAHUSAX

v=1- K(Qi+1’ QRi+l)' (14)

100

a(qr1)=0,26 Q1:<{q1,...,qg};|>

Puc. 3. [Ipumep nepena nmokazareneit kagectBa MDOC
Fig. 3. An Example of Quality Tree for Multifunctional System

OpnHako M3MEHEHHE CHCTeMbI TPpeOOBaHUN MPUBOAUT K HEOOXOJUMOCTH YTOYHEHHUS JepeBa
ceoiicte: Q= A(Qi ,QR; +1), rae A — MexaHu3sM mpeoOpa3oBaHMs JepeBa IoKasaTeleil kauecTsa

MO®C. NU3menenue nepeBa Q NMpuBs3aHO K AIEMEHTAPHBIM OIEparysiM U3MEHEHHS TPEOOBaHUM:

— TP CO3JaHWHM TPeOOBaHUS — JIOOABIIAETCS HOBBIA y3e) B JepeBo Q; OTHOCHTEIbHAs
BAKHOCTh HOBOTO y3J1a ONPEENSIETCS HA OCHOBE METO/Ia BCTABKU B CYLIECTBYIOLIEE PaHXKUPOBAHHE
y3J10B;

— IIpU yIATeHUH TPeOOBaHUS — yIaIsIeTCs CYIIECTBYIOMIMKA y3€J U BBITIONHSIETCS TepepacueT
BECOB OCTaBUINXCS Y3JIOB;

—TOpU U3MEHEHWU TpeOOBaHUS — U3MEHseTCS JTATOHHOE 3HA4YeHHE [OKaszaTess
(YHKIIMOHATBLHOTO CBOMCTBA (°" M MPU HEOOXOAMMOCTH TIepepacueT BECOB Y3JIOB.
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Pacuer 3HaueHns mokasarens AMHAMHKH TpeOOBAHWI Ha3HAYCHUS BBIMOJHSACTCS 1O BCEM
M3MEHMBILUMCS y3J1aM (IIpUMep pacuera — Ha PUCYHKE 4):

QR Qi: QR —2 QR QR = Qg i Qg = A(Q, QR )

2V X (-K) : (15)
v=1-K(Q.,;,OR,, ) v="1—=T .
(Q|+1 Q |+1) T T
100 K= Yaik=0838 —> 0836 100 o,
Q1 i,0i€Q R,

v=1-K=1-0,836=0,164

k(cr,1)=0,674 43

0,8 1,000
1 1

Puc. 4. Ilpumep pacueTa mokazaTens JMHAMAKHA U3MEHEHUS TpeOOBaHUI
Fig. 4. An Example of Estimate the Dynamics of Requirements Change

1 1

3KCHCpHMeHTaJIbHaﬂ OIICHKA nmoxa3sartejsd JMHAMUKHU U3MCHCHU A Tpeﬁona}mﬁ
pu aHAJIUu3¢e MHOFO(l)yHKHI/IOHaJIbeIX CUCTEM U oﬁcymzlefme pe3yjabTaToB

[IpeacraBuTensiMu Kjacca MHOTO(YHKIIMOHAJIBHBIX MPOTPAaMMHO-AIMAPATHBIX CHUCTEM C
M3MEHSIEMBIMU TPEOOBAHUSMH MOTYT BBICTYIIATh:

— aBTOMATU3UPOBAHHBIC CUCTEMBI YIIPABJICHUS IPEATPUITHEM;

— MHOTO()YHKIIMOHAJIbHBIE CUCTEMBI CBSI3U;

— H()OKOMMYHUKAITMOHHBIE MHPPACTPYKTYpPhI OpraHU3aIINiA;

— UHTETPUPOBAHHBIE CUCTEMBI 0€30MaCHOCTH U T. 1.

Jlnst cucteM paccMaTpuBaeMoOro Kjacca XapakTEepHO TO, YTO C TEUCHHEM BPEMEHU MepEeUeHb
U CcoAepKaHHe BBHIMOIHIEMBbIX (YHKIUH, € COCTaB U CTPYKTypa MEepecTaeT COOTBETCTBOBATH
TpeOOBaHUSIM HAa3HAUYCHMSI M3-3a UX U3MeHeHus [Jlorunos, 2017].

B pamkax nmkia ymnpaBieHHs pa3BHUTHEM CIOXKHBIX CHCTEM BO3HHUKAEeT HEOOXOIUMOCTH
OIICHUBAaHUS TOTPEOHBIX PECypcoB BcexX TUIOB. HemocpencTBeHHOe pelieHue 3aaadud Tpeldyer
pa3paboTKK MpPOEKTa MOACPHU3ALUU JIUOO TEXHHUKO-IKOHOMHYECKOTO OOOCHOBAaHMS IO BCEM
n3MeHsIeMbIM (QYHKIUSIM. Tpym0eMKOCTh BBITOTHEHUSI TAKUX PabOT TPaJUIIMOHHBIMU METOJIaMH B
COOTBETCTBMM C HOPMATUBHOW 0a30if TpeOyeT B3HAYUTENBHBIX PECYpCOB H MpEIoiaraet
UUKIMYHOCTH (1 pa3 B KBapTaji uiu yaiie Bcero 1 pas B ron).

Hcnonp3oBaHue ToOKa3aTells WHTEHCUBHOCTH OTHOCHUTENHLHOTO HM3MEHEHHsS TpeOoBaHU
MO3BOJISIET HA OCHOBE HMMEIONIUXCS JaHHBIX O PECYPCOEMKOCTH CO3/IaHUSI CHCTEMBI B IIEJIOM H
OTJENbHBIX [HUKIOB PEKOHPUTYpPAIMH TONYYUTh NPUOTIKEHHBIE OIIEHKH PECypCOEMKOCTH
pekoHuUrypamnuy, KOTOpblE MOXHO 3aKjaJbplBaTh B Tpolecc IUTaHUpoBaHHSA. DheKT
o0OecrieunBaeTcs TEM, YTO TO3BOJSET MOTy4YaTh CPABHUTENBHYIO OICHKY TWHAMUKHU TpeOOBaHUI
Ha3HAYCHHS PA3IMYHBIX CHCTEM W COOTBETCTBEHHO ONPENENSATh HWHTEPBAIBI OIEHKH O0Bhema
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HEOOXO0MMBIX pecypcoB. OOmIas cxema HCIOIb30BaHMs [TOKA3aTelNs IPE/ICTaBICHA Ha PUCYHKE 5
IpearnoiaraeT pemeHne NpsMoil (OLEHKY IMOTPeOHOCTH B pecypcax) M OOpaTHOH (OLCHKY
MOKa3aTelie MPUTOIHOCTH NPH JIMMUTE PECYPCOB) 3aJa4H.

MPUMCHCHHNEC MTOKA3aTCIId JTUHAMUKN TpeGOBaHI/Iﬁ Ha3HA4YCHHUA

npsMas 3agada oOpaTHas 3a1a4a

MoHUTOpUHT AHaIn3 OrueHka
TpeGoBaHUH K TpeGoBaHuii OTPeOHOCTH B YcTaHoBKa JIMMHUTa PECYPCOB

cucTeMaM pecypcax Rllm _ Zn 1RI|Im
1=
MadC 1 v >t =>R?P | » Rll'm = K{

MaC 2 vp—> > =R —>RIM = K}

il

MaC n vp—>t> =R LRIM = Kh
IToxazaTenu

Pacuer cooTBeTcTBUSA
TMHAMUKHA RHp — Zn R.Hp
. i=1M TpebOBaHUAM Ha3HAUYEHUS
TpeOOBaHMIA

Puc. 5. [lpumMeHeHue oka3aTelis AJMHAMUAKHA TPeOOBAHUH JIJIsl PEIICHUS 3a]]a4d aHaIn3a
MHOTO(YHKIIMOHAIBHBIX CUCTEM
Fig. 5. The Using of the Metric of the Dynamics of Requirements Change for multifunctional systems

AHaIu3 OTAEIbHBIX KJIACCOB MHOIO()YHKIIMOHAJIBHBIX CUCTEM I10Ka3ajl, 4TO 00Jiee BBICOKUN
YPOBEHb IIPOrPaMMHOM COCTaBIISIIOIEH MPUBOIUT K 00Jiee BHICOKMM YPOBHSM HM3MEHEHMS CHUCTEM
TpeboBanuii. Jns  MHDOKOMMYHHUKAMOHHOM  MHQPACTPYKTYphl  KPYIMHOW  OpraHH3aluu
Kod(pduIMeHT auHaMUKH TpeboBaHus coctaBisser v=0,08—017. [ HWHTErpUPOBAHHBIX

UHTEJUIEKTYaIbHBIX cUCTeM Oe3omacHOCTH — v =0,02—0,12. 151 CI0XKHBIX IPOrPaMMHBIX CHCTEM
(HanpuMmep, TIOPTAJIOB OpraHMW3aluii) WMeeT Hauboiee BbICOKOe 3HadeHue: v=0,10-0,35.

Haubonpmmii KooQpUIMeHT AMHaAMUKN UMEEeT 3HaYeHHEe JJ11 BPEMEHHbBIX 00beIMHEHUH (B paMKax
LIEMOYEK IMOCTAaBOK MJIM PaCIIUPEHHBIX MpeAnpusaTHii). s HuX 3HaueHue moka3aTesns HMEET CMbICI
paccMaTpuBaTh IPUMEHUTENBHO K KBapTaly.

Bropbim HanpaBieHHEM NPUMEHEHUS ITPEATIATaeMOro MOAX0Aa SBIISETCS aHAJIN3 U3MEHEHUH
HOPMAaTUBHBIX AaKTOB. KaKIbli TEXHWYECKHH HOPMATUBHBIA JIOKYMEHT COIVIACHO IOIXOILY
npeoOpasyeTcst B cucTeMy TpeOoBaHUM. DTH HOBbIE TPEOOBAHMSI PACCMAaTPUBAIOTCS C TOUKH 3PEHHUS
BIUSHUS (PYHKIMOHUPOBAHUS CUCTEMBL. DTO MO3BOJISIET CAETIATh OLIEHKY HEOOXOANMBIX PECYPCOB Ha
COOTBETCTBHE HOPMAaTMBHOMY JNOKyMeHTY. lIpuMepoM Takoro ciywas siBisieTcs BBOA IEHCTBHS
HOBOT'O HOPMAaTUBHOTO JIOKYMEHTa, HAIIPUMEDP, YCTaHABIMBAIOIIETO JOMOIHUTEIbHbIE TPEOOBAHUS C
TOUYKHU 3peHUs (PU3NUYecKoil 0e30MacHOCTH.

3akjaouyeHue

B pa60Te npuBeaACHa MOACIIb CUCTCMbI Tpe60BaHPII>i Ha3Ha4YCHUA B BUIC H3MEHSIEMOM Hepapxmun
Cb}IHKHI/IOHa.]'II)HBIX KOMIIOHCHTOB, 4YTO IMO3BOJIACT YUWUTHIBATH KAaK JUHAMHKY HX HM3MCHCHHA, TaK U
B3aUMOCBA3U MCKIAY Tpe6OBaHI/I$[MI/I. BBeI[eH noxkasarcjib JUHAMHUKHU HW3MCHCHUA Tpe60BaHI/Iﬁ
Ha3HA4YCHUA MHOFO(i)YHKHI/IOHaIH)HBIX CUCTEM KaK OTHOIICHUEC CYMMBI OTHOCHUTEIHHON BEIMYHHBI
HU3MCHCHUA UCPAPXUN Tpe6OBaHI/II>'I KIICpuoay n3MCHCHUSA Tpe60BaHPIfI. HpCI[J'IO)KCH moaxXoa K pacucry
nokasareiass JHUHaMHKH HN3MCHCHUA Tpe6OBaHI/II\/'I Ha OCHOBE KBAJIUMCTPUUYCCKOI'O IIOAXO0/14,
MO3BOJIIOMICTO YYUTBIBATh U3MCHCHUA OTACJIIbHBIX Tpe60BaHPII>i C YUCTOM HX BAXKXHOCTH Ha OCHOBC
MOACIN OILICHKM KadyeCTBa CHCTCMBI. HaHpaBJ'IeHI/IeM INPUMCHCHUA OJAHHOT'O ITOKA3aTClIsd SABJIACTCA
KOCBCHHAaA OILCHKa MoKazarejieil HM3MEHEHUS yCJ'IOBI/Iﬁ NPUMCHCHUA MHOT" O(I)YHKLII/IOHaJ'IBHBIX
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peKOH(UTYpPUPYEMBIX CHCTEM, BKJIIOYash BO3MOXXHOCTH IUIAHHPOBAHUS PECYpCOB Ha pa3BUTHE
CJIOKHBIX CHCTEM, BBITIOJIHSIEMAst [IPH UX CUCTEMHOM aHAJIU3eE.
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AnHoTanusi. PaccMatpuBaroTcs mpoOlieMbl OpraHu3alvy XpaHeHus, TIepeiaun, 3aIlUThl, a TAKKE MOICPIKKU
MOWCKA U BOCIPOM3BOJICTBA HAYYHO-TEXHHUECKOW WH(OPMAIUH, BKIFOUAs MOUCK YTEUEK JTAHHBIX B cdepe
HAYKW W TEXHHUKH. [IpOBEeJcH aHajiW3 TEHJCHIWNA B DPa3BUTHH CPEACTB, METOJOB M TpaB JOCTyMa K
I/IH(bOpMaHI/IOHHI)IM peCypcam FHO63HLHLIX CCTCﬁ, BbIACICHBI AKTYaJIbHBIC Hay4YHO-TCXHUYCCKUEC
HamnpapieHus. OO0OCHOBaHa HEOOXOAMMOCTh CO3JaHUsA IUPPOBOM TIATHOPMBI, OPUEHTHUPOBAHHOW Ha
KOHTPOJIb U YIpaBJcHNUE TUHAMUYECKUMHU HH(OPMAIMOHHBIMU OOBEKTaMHU C OOJBIION HHTEIEKTYaIbHON 1
TBOPYECKOM COCTABJISAIONICH M OCHOBHBIC 2JIEMEHTHI Takod tatdopmbl. ChopMyIHpOBaHbI HAMPABICHUS
pasBuTHs 1H(PPOBOI MIaThopMbl, BKIIOYAS TEXHOJOTMU CO3JAHUS CHCTEM, HUCIOJB3YIOIIUX CpPEACTBa
00pabOTKN Hay9IHO-TEXHUIECKOW WH(POPMAITHH.

KiroueBble cioBa: nadopmanys, MOUCK, XpaHEHHE, 3aIUTa, YTeUKa JaHHBIX, THOOPMALMOHHAS CUCTEMA.
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OONIBIIMX TPYNI JIFOJICH HA OCHOBE MPHMEHEHHs METOAOB aHalu3a OONBIIMX CIab0oCTPYKTYpPHPOBAHHBIX
JAHHBIX, TIOCTPOCHUSI TEMAaTHYECKHX MOJIeNIeil ¢ KOTHUTUBHOW M MHOTONApaMeTPUUECKOH CeMaHTUYeCKOH
WHTEpIpEeTaluel, pa3BelOYHOIo IOMCKAa M KOJUIA0OPAalMOHHOM (QWIBTPAMH € KOHBEPI€HTHBIM
YIPaBICHUEM).
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Abstract. The problems of organizing storage, transmission, protection, as well as support for the search and
reproduction of scientific and technical information, including the search for data leaks in the field of science
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and technology. The analysis of trends in the development of means, methods and rights of access to
information resources of global networks is carried out, relevant scientific and technical areas are highlighted.
The necessity of creating a digital platform focused on the control and management of dynamic information
objects with a large intellectual and creative component and the main elements of such a platform are
substantiated. The directions for the development of the digital platform are formulated, including technologies
for creating systems that use the means of processing scientific and technical information.

Keywords: information, search, storage, protection, data leakage, information system.
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Beenenune

B nocnepHue roApl MPUOPUTET B ACSITENBHOCTH TOCYJAPCTBEHHBIX M KOMMEPYECKHX
CTPYKTYp OTHAeTCsd HWHHOBAalMOHHBIM TEXHOJOTUSM, OCHOBAaHHbIM Ha 3HaHuUsAX [Arees, 2014;
bopranesuu, 2018]. Ilpu 3TOM BO3HHMKAIOT CIIOKHBIE 3a/ladyll OpraHU3alliy XpaHEHMs], Iepeaauu,
3alUTBI, & TAKXKE IMOJMCPKKH IMOMCKAa W BOCHPOM3BOACTBA HAYYHO-TEXHUYECKOW HH(OPMAIIHH,
BKJIIOYasl TIOMCK yTe4YeK JAaHHBIX B cepe Hayku u TexHuku [I'pabuak, Jlorunos, 2020a; ['pabuak,
Jlorunos, 2020b; I'pabuaxk, Jlorunos, 2020c].

Jlorvka pa3BuTHs MHXKCHEPHUU 3HAHUI HACTOSTEILHO TpeOyeT co3manwsi B Poccrn COOCTBEHHBIX
WHCTPYMEHTOB XPaHEHUSs, TIepe/lauu, 3aIlUThI, a TAKXKe MOAICPKKH MOMCKA U BOCIIPOM3BOJICTBA HAYYHO-
TexHudyeckoi nadopmanuu [MBanos, 2018; Jlorunos, IlIkpabisk, 2009].

Curyanus ¢ 0Te4eCTBeHHBIMHU CHCTEMAaMH XPAaHEHHs, Ilepelayl, 3alliThl, a TAKKe
NMOICP/KKH NMOMCKA U BOCIIPOM3BOACTBA HAYYHO-TEXHMYECKOH HH(pOpManuu

OCHOBHBIE HMMEIOUIMECS B HACTOAILEE BpPEMS Ha PBIHKE HWHTEIUIEKTYaJbHbIE CHCTEMBbI
XpaHEHHUs], Mepelladd, 3alUThl, a TAKXKE NOJIECPKKM TOUCKA U BOCIPOU3BOACTBA HAYYHO-
TEXHUYECKON MH(OPMAITUU — 3TO CHCTEMbI HHOCTPAHHOM pa3pabOTKH, UTO, MPUHUMAs BO BHUMaHUE
JIBOMHOE Ha3HAYeHHE TaKUX CHCTEM, SBIAETCS HeraTMBHBIM (akTopoMm. Kpome Toro, B Haubomee
MEPEIOBBIX CHCTEMAx TAaKOro POJA, KAaK MPaBUJIIO, OTCYTCTBYIOT HHCTPYMEHTAJbHBIE CPEACTBA
MOWCKA YTEUEK JAHHBIX, @ TAaKKE BBISBICHHUS CBSI3U HOBBIX HAYYHO-TEXHUYECKUX PE3YyJbTATOB,
MOJyYCHHBIX MHOCTPAHHBIMU KOHKYPEHTAMH, C JIATEHTHOW YTEYKOW 3HAHUW U3 POCCUUCKUX
UCTOYHUKOB. OTCYTCTBYIOT WK Manod((HEKTUBHBI TAK)KE BO3MOXKHOCTH YCTaHOBJICHUS TIOTUYECKO-
KOTHUTUBHOW IEMOYKA MPOUCXOKICHHUS HOBBIX 3HAHHMI W3 Pa3JIMYHBIX UCTOYHHUKOB OTKPBITOTO U
3aKpBITOTO TUMA. AHaIU3 CIOXKHO(DOPMATN30BaHHOW HAyYHO-TEXHUYECKOW WH(GOpMAlUU — 3TO
camasi TpyJ0eMKasl U ITUTeNbHas MPoIlelypa Mpu pa3paboTKe CUCTEM, HUCTIONIB3YIONINX 3HaHUs. B TO
K€ BpEeMsI HAJIMYME aBTOMATU3WPOBAHHBIX CUCTEM 3aIlIMThI U TTOMCKA BO3MOYKHBIX YTE€YEK BaXKHOMU
HAyYHO-TEXHUYECKONH WHGOpMAlMd W 3HAHUN TIO3BONIIET CaMbIM CYIIECTBEHHBIM 00pazoM
COKpaTUTh BpeMs U pecypchl, TpeOyemble As 3allUThl HAIIMOHAIBHBIX WM KOPIOPATHBHBIX
MHTEPECOB B chepe HAyKU U TEXHUKHU.

K coxanenuto, B Halieil CTpaHe B HACTOSIIIIMIA MOMEHT MPAKTHYECKA HET CUCTEM TaKOro THIIA,
CIOCOOHBIX APPEKTUBHO KOHKYPHUPOBATH C 3apYOEIKHBIMH CPEICTBAMH OTNIEPUPOBAHMS HOBHIMU HAYYHO-
TEXHUYECKUMHU 3HaHUAMHU. Heo0X0MMMOCTh HCIONTb30BaTh MMITOPTHBIC TEXHOJIOTUU TIPUBOANUT K TOMY,
YTO HAIM TEPEOBbIC, B T. 4. 0OOPOHHBIE, KOMIIAHUHA YaCTO TOMAJAl0T B MPSIMYIO 3aBUCHMOCTH OT
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MHOCTpaHHBIX (hpupM-pazpaboTurkoB. Hampumep, okazanoch HEBO3MOXKHBIM IOYYUTh UCXOIHBIE KOJIBI
JUISl HEKOTOPBIX MHCTPYMEHTAIIBHBIX CPE/ICTB.

B nocneanee Bpemsi pyKOBOJICTBO CTPaHbI CTABUT 33J]a4M [0 UMIIOPTO3aMEIICHUIO U B cepe
IpOrpamMM OIEPUPOBAHUS HOBBIMH HAyYHO-TEXHHUECKUMH 3HAHUSMH, OJHAKO OOJBIIMX YCIEXOB
noka He Hadmomaercs [Bahtizin, 2019; Loginov, 2019]. [Toka HOBbIe HOPMATUBHO-TIPABOBBIC AKTHI B
aTOM cdepe B Poccum y3ko criennain3upyroTcss Ha IPOTHBOIECHCTBUU CETEBBIM MH()OPMALIMOHHBIM
atakam W xumieHusMm wuHopmarnum [Hopmaros, 2019]. B TO ke Bpems 3amada COCTOHMT B
KOMIUIEKCHOW MH()OPMAIIMOHHO-BBIUMCIIUTEILHONW TOAIEPKKE PAa3BUTUSI WHKCHEPUU 3HAHWU, T/Ie
npo6sieMbl obecrieueHus: NTHHOPMAITMOHHON O€30MaCHOCTU SIBISIOTCA TOJBKO YaCThIO PEIaeMbIX
npobaem [Enosckuii, 2016; Kalenov, Senko, 2019; Loginov, 2018].

Tenaennum B cpepe pa3BUTHS CUCTEM XPAHEHHUS, IePeIadYH, 3AIIUTHI, a TAKHKE MOAEPKKHA
MOMCKA ¥ BOCIIPOU3BOACTBA HAYYHO-TEXHHYECKOH MH(pOpMaIuu

AHanu3 TeHISHUMH B pa3sBUTHU CPEACTB, METOJOB U IpaB JOCTyNa K MH(OPMALMOHHBIM
pecypcam ri06agbHbIX CeTel MOoKa3bIBaeT Clelyolee:

— OBICTpOE YBEIMYCHHE 4YHCIA CIHEIHATM3HMPOBAHHBIX WH(POPMAIMOHHBIX PECYpCOB, K
KOTOPBIM TPEJOCTABIISICTCSI CBOOOTHBIA JOCTYH TOJb30BareasiM HTepHeT, W KoJuyecTBa
MCTOYHHUKOB CBOOOJHO AOCTYIHOM MH(OpMaIuy;

— OCO3HaHHWE PoJIM WH(GOPMAIMOHHBIX M MHTEJUICKTYAIBHBIX TEXHOJIOTHUI U PECYpCOB IS
3¢ HEKTUBHOTO pa3BUTHS BCeX cep OOIIECTBEHHON KU3HU U MIPOTpecca COIMyMa, BKIIIOYasi HAyKy
1 00pa3oBaHMUE;

— POCT 4YuCIIa MPOOJIEMHO-OPUCHTHPOBAHHBIX 0a3 JAHHBIX U 0a3 METaJaHHBIX, OTPACICBBIX
CTaH/IapTOB Ha ONKMCAaHUE METAJaHHbBIX;

— YCWJICHHE TOPU30HTAIIBHBIX CBSA3EH MEX1y ylaJeHHbIMU UCTOYHUKAMHU JaHHBIX, KaXKIbIH
13 KOTOPBIX MOXET CIIY’KUTh MICTOYHUKOM MH(OPMALIUHU 10 OTHOUIEHHUIO K JII00OMY KJIUEHTY CETH.

Crnenyet yka3aTh cleAyIOLIUE aKTyaJbHble HAyYHO-TEXHUYECKHUE HAIlPaBJICHUS:

— CO3/1aHUE CUCTEM Hay4YHO-TEXHHYEeCKOM HMHpOpMaluM, YHU(PHUKALMS U periiaMeHTalus
J0CTyIa K HUM M CO3/JaHHe Ha UX 0a3e COBMECTHBIX aHATUTUYECKUX LIEHTPOB;

— HUCIOJIb30BaHUE MEXIOCYAAPCTBEHHBIX CTaHAAPTOB, OMPENENAIOMINUX COTPYAHHUYECTBO B
o0jacT METPOJNIOTMM U cepTU(UKAIMM, YHHUPHUKAIUIO Hpoueayp oGOpMIEHHUS NPOEKTHBIX
MIPEJIOKEHUHN U T. 11.;

— CO3/laHuE€ AaBTOMATHMYECKH IMOMOJHSAEMBIX MU OOHOBIIIEMBIX JJIEKTPOHHBIX KAaTajoroB
HAYYHO-TEXHHUUYECKUX M MHHOBAIIMOHHBIX pa3paboToK;

— OIpeJesieHue MEXaHW3MOB IM(PPOBON HHTErpal HAy4YHBIX U TEXHUYECKUX KaJpoB,
OpraHu3alys 1Mo OOLIMM MTpaBUIaM 00YUYaIOIIUX CUCTEM;

— MpoBeieHHEe QyHIaMEHTAJIbHBIX UCCIEA0BaHNN B 00JIaCTH METO/I0B IPUHATHUS PELICHUH Ha
OCHOBE MHTETPUPOBAHHBIX CTPYKTYp JAaHHBIX U 0a3 HAYYHO-TEXHUUECKOW HHPOpMALIUH.

B sTuX ycnoBHsX BHEIpEHHE HHTEUICKTYalbHbIX TEXHOJIOTMH NOJAEPKKHU IOHCKa U
BOCIPOM3BOJICTBA HAyYHO-TEXHUYECKOH HHQPOpPMAIMU TO3BOJUT YCKOPUTH PacCHpOCTPAHEHUE
NepesioBOM  HAaydyHO-TEXHHYECKOH  uHpopmauuu. Pe3ynabraTel  HayyHBIX  HCCIEIOBaHUN
(MoHOrpaduy, KOHLEMIMH, HAay4yHble OTYETHl, JAHHBIE SKCIEPUMEHTOB, y4e€OHO-METOIUYECKHE
ocoOusi, MPOrpaMMHO-METOJMYECKHE KOMIUIEKCHI W JIp.), MHTETPUPOBAHHBIE B HAy4yHO-
TEXHOJIOTUYECKOE MPOCTPAHCTBO, CTAHYT OOIIEOCTYITHBIMU U MOTYT OBITh MCIIOJIB30BaHbI B cepe
HAyK{ U TeXHUKH. HO TOJIBKO 3TOr0 HE0OCTaTOYHO.

HudpoBusanus MHOro(pyHKIHOHAJIBHBIX 00/1acTe 00paboTKH, aHAJIM3A
U CTPYKTYPHPOBAHMSA CJI0KHOOPIAaHNU30BAHHOM M TPpyAHO(opMan3yeMoil HH(popMannu

MexaHU3MBbI TCHCPUPOBAHUA U PACIIPOCTPAHCHUA PA3JIMYHBIX MHHOBAIMOHHBIX TCXHOJIOT 15071
U HAYYHO-TCXHUYCCKUX pa3pa60T01< BO MHOTI'OM 3aBHCST OT CTEIICHU MAaCIITa0HOCTH MCpOHpI/ISITI/Iﬁ
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u(pPOBU3AIMM B OTHOUIEHHHM MHOTO(YHKIIMOHANBHBIX oOyacTeld 00paOOTKH, aHaiM3a U
CTPYKTYPUPOBAHHUS CJIOKHOOPTaHM30BaHHOW M TpyaHO(OpMan3yeMoil MHPOpPMAIMK HA CTHIKE
pasMyHbIX IpeaMeTHbIx auciumine [Hamekun, 2020; Iopmues, benses, 2020; Sandalova, 2019].

Tak, mocTpoeHue eqMHOT0 HayYHO-TEXHOJIOTHUECKOT0 MPOCTPAHCTBA B c(hepe HAYKHU M TEXHUKH
BO3MOXKHO TOJIBKO TPU OJHOBPEMEHHOM YYaCTHH PA3IWYHBIX YPOBHEH TOCYIapCTBEHHOM BIACTH
(koTopple  (QOPMHUPYIOT  OpraHM3aIMOHHO-PACIIOPSIIUTENbHBIE W [PaBOBBIE  JIOKYMEHTHI,
perfaMeHTUPYIOUIME CTPYKTYPY HH(OPMAIIOHHOTO TPOCTPAHCTBA B c(epe HAYKW M TEXHHKH) C
NPUBJICUCHUEM B KauecTBE pa3pabOTUMKOB HAYYHO-MCCIEHAOBATENILCKUX WHCTUTYTOB, BY30B
KOHKpPETHBIX  HcronHuteneil (uHctutyroB PAH, KOpHOpaTMBHBIX  HAYYHO-TEXHHYECKUX H
UCCIIeIOBATENILCKUX LIEHTPOB M BHICOKOTEXHOJIOIMYHBIX OOOPOHHBIX MpennpusTuii). B aTom nporecce
JIOJDKHBI TPUHATH Y4acTUE KaK CTPYKTYPHI, KOMIIETCHTHBIE B 00JIaCTsIX MH()OPMAIIMOHHBIX TEXHOJIOTHH,
TaK 1 OpraHbl rOCyJapCTBEHHOT0 YIPaBJICHHs, OTBEUYAIOIIUE 32 BHEIPEHUE OTAEIbHBIX CUCTEM HAyYHO-
TeXHUYECKoN HH(opManuu U MH(OOPMALMOHHO-BBIYUCIUTEILHON MOAICPKKH POCCUHUCKOW HAYKU U
TEXHHKH, a TAK)KE OTBEUAOIIHE 32 MH()OPMAIIMOHHYIO H CIICLUAIBHYIO 0€30IaCHOCTb.

[Tpouecc BHeIpeHHS HHTEIUIEKTYalIbHBIX MHHOBAIIMOHHBIX TEXHOJIOTUN, MHCTPYMEHTAIbHBIX
CPEICTB M CHCTEM, OPHEHTUPOBAHHBIX HA KOHTPOJIb U YIpPaBIEHHWE JIUHAMUYECKUMU
MH(POPMAIIMOHHBIMA OOBEKTaMU C OOJBIIONW HHTEIUIEKTYaIbHONM W TBOPYECKOW COCTABISIOMICH,
JIOJDKEH OXBATBhIBATh OTPACIIEBBIC HAYYHBIC M IIPOU3BOJICTBEHHBIE CHCTEMBI (KOPIIOpAI[MH, KJIacTephI,
WHHOBAIMOHHBIC Mapku ¥ 1p.) [Oubikuii, Cokonuna, 2017].

OObekTaMH  BHEIPCHUS  JODKHBI  CTaTh NP 3TOM  IUQPPOBBIE  CEPBUCHI
MHOTO() YHKITHOHAJIbHBIX oOmacreit 00paboTkH, aHam3a " CTPYKTYpUPOBAHHS
CJIO)KHOOPTaHU30BaHHOW U TpyaHodopManu3zyemort unpopmanuu [Ecuxos, 2017]. Otu cepBuch
JOJDKHBI OOecrieyrBaTh TMOUCK YTEYEeK IaHHBIX, a TAaKXKE BBISABICHHWE CBS3M HOBBIX HAy4yHO-
TEXHUYECKHUX PE3YJIbTATOB, MOJYUYEHHBIX HMHOCTPAHHBIMH KOHKYPEHTaMH, C JIATCHTHOW YTCUKOU
3HaHUU U3 poccuiickux ncTouHukoB [CroHTIOpeHko, 2018]. [Ipu moucke yredek 3HaAHUHN (TaHHBIX,
nH(pOpMaLIUY B pa3IUYHBIX (hOpMax) BaKHA BO3MOXKHOCTh YCTAHOBIICHUS JIOTUYECKO-KOTHUTHUBHOM
[IEMOYKH ITPOUCXOXKICHHS HOBBIX 3HAHUN U3 PA3IMYHBIX HCTOYHHKOB OTKPBITOTO M 3aKPBITOTO THIIA
[EcenkoBa, EBuenko, 2020; [lIBenenko, [llexounxun, Cunkesud, 2020].

Hanpumep, HenaBHO 3a pyOe:KOM MOSIBUIIHCH ITyOIHMKAITUH, TOJJPOOHO XapaKTePHU3YIOIIHE HOBbIE
poccuiickue 00OpOHHBIE Pa3pabOTKU B cdepe MPOTUBOCIYTHHUKOBOTO OPYXKUS C JACTalM3allied Io
CpOKaM, CyMMaM, OpraHH3aIlUsM-y4acTHHKAaM, KJIFOUEBHIM HWHXKCHEPHBIM M HAyYHO-TEXHUUYECKHM
cnenanictaM U T. . Kak okazanoch, 3apyOeHbIE IKCIEPThl aHAIM3UPOBAIN OTKPHITHIE JTaHHBIE,
MOJTydaeMble M3 POCCUHCKHX 3aKYITOYHBIX CHCTEM, HAJIOXKHB UX HAa POCCUICKUE TTAaTEHTHI, MyOIHKaIHN
B OTKPBITHIX UCTOYHHKAX, TIOJDKHOCTH aBTOPOB ITYOJIMKAIMI M TIATEHTOB TI0 aHATM3UPYEMbIM TEMaM H
MecTa HX paboThl B CTPYKTypax oboporHoro xapakrepa [Hendrickx, 2020].

Hudposas nuardopma xpaHeHus, nepeiaydu, 3alUThI, a TAKKe MOAAEPKKHU MOUCKA
U BOCIIPOM3BO/JCTBA HAYYHO-TeXHHYECKOH HH(pOpMannu

[Mudposast nnatdpopMa AOIKHA COCTOSITH U3 HECKOJIBKMX YCIIOBHO HE3aBUCHUMBIX 4YacTeH.
B kauecTBe OCHOBHOM Ipe/IaraeTcsi UCMOJIb30BaTh APXUTEKTYpY KineHT/cepBep. OQHAKO cepBep B
JTAHHOM CJIy4ae TaKXe JI0JKEH ObITh pa30UT Ha HECKOJIBKO COCTABIISIOIINX.

Bcee Bblumcnenuss u pabora ¢ 0a3aMH JaHHBIX JOJDKHBI OCYHIECTBISITHCS OCHOBHBIM
yOpaBisiomuM 0iokoM T1aTdopmbel. J[aHHBIA OJIOK JODKEH HMETh CaMOJIOCTaTOYHBIN HaOOp
BCTPOCHHBIX  BBIYMCIUTEIBHBIX MpPOIENyp, YTOObI o00OecreunBaTh KaueCTBEHHYIO paboTy
mw1atGopmbl. ITOT ke OJIOK JOHKEH KOHTPOJIMPOBATh Iepenady AaHHBIX MEXAY MpOorpaMMOH,
KIIMEHTOM U 0a3aMH JIaHHBIX TUIAT(HOPMEI.

Cuctema ympasienust 6azamu nanubeix (CYBJI). [Ipennaraercst ncmonb30BaTh OJHY U3 YKE
cymectByomux CYB/I. ba3bl naHHBIX JOKHBI BKJIIOYATh B ceOsl: CiayxeOHble 0a3bl JaHHBIX,
HeoOXO0IMMBIE /111 KOPPEKTHOM paboThl BRIYMCIUTENBHON YacTH cepBepa; HH(OpMalOHHbIE 0a3bl
JaHHBIX W Jpyrue 0a3bl JaHHBIX OOILIEro Xapakrepa, MH(OpMaIus U3 KOTOPbIX TpeOyercs uis
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MIPOBEJCHUSI BBIUMCICHUM, MO0 KOHTEKCT KOTOpPhIX (opmupyeTcs B pe3ynbrare paldoThl;
M0JIb30BaTEIIbCKHIE 0a3bl JAHHBIX, BKIIOYAOIINE B C€0s CIIMCKHU 33/1a4, BPEMEHHBIE BEIOOPKU TAaHHBIX
U pe3ynbTaThl BBIYMCICHUN. YUUTHIBas, 4YTO OOBEMbl HaHHBIX OyAyT JOCTATOYHO BEIUKH,
mpeyiaraeTcs H3Ha4albHO OpreHTHpoBaTh paboTy CYB/] Ha OoTAenbHYO anmapaTHyO mIaTgopmy.

JlOMOMHUTENBHBIN YIPABIAIOMIMA MOAYJb MepBoro tuma. [lo cytu cBoei JaHHBIA MOIYJb
SIBJISIETCS] aHAJIOT'OM OCHOBHOI'O MOJYJIsl, B KOTOPOM OCTABJIEHBI TOJIBKO BCTPOECHHbBIE BHIYUCIIUTENIBHbIE
npoueaypbl. HazHauenue naHHOTO MOIYNsS — MaclUTaOMpOBaHHE CHCTEMbl Ha KJacTepax U TPHI-
cucrtemax. [Ipu 3TOM »KenaTenbHO MPENyCMOTPETh CO3JaHUE JONOIHUTENBHBIX BBIYMCIUTENCH VIS
paboThI MO YIPaBICHUEM Pa3IMYHBIX OMEPALMOHHBIX cUcTeM. B paboueM mpoToTHIie T0MKHO OBITH
UCIIOIb30BAHO OOJIBILIE OTHOTO JOTOIHUTEIBHOTO BhuucuTe . PopMUpoBaHKe 3aJaHUi ISl HUX U
pacrpeziesieHue Harpy3Ku Mex1y HUMU — GYHKIUSI OCHOBHOTO MOYJIS.

JlononHUTENbHBIN YIPABISIOMUA MOAYJIb BTOporo tuma. OTauuve JaHHOIO MOJIYJsS OT
MOJyJIA TEpBOrO THIIA, B TOM, YTO OH MpeAHa3HaueH s (OpMUPOBAHUS 3aJaHUM, 3amycka U
KOHTPOJIS HYHKIIMOHMPOBAHUS BHEIIHUX MPWIOKeHUH. Hanruue qannoro Moayns He00X0 MmO, TaK
KaK MO3BOJIAET JOCTUYL OOJBIIEr0 pa3HOOOpasus pelraeMbIX 3aaad, 0e3 3arpaT Ha pa3paboTKy
COOCTBEHHOTO TPOTPAMMHOI0 OOECIeYeHHs B CJIyd4asX, KOTJa CYIIECTBYET KAa4eCTBEHHO
aKaJIeMHYeCKOe I KOMMEPUYECKU JOCTYIHOE MPOrpaMMHOE 00ecIieueHue.

[Tporpamma-kiaueHT (pabouee MecTo moJib3oBarens). ObecneunBaeT JOCTYI M0JIb30BATENS K
BBIYHCIUTENbHBIM U UH(POPMAIIMOHHBIM cpelacTBaM Iuiatdopmbl. OOMEH AaHHBIMH C OCHOBHBIM
YIIPABIISIONUM MOJIYJIEM JTOJDKeH ocymiecTBIsAThCs dyepe3 TCP/IP cets. [Ipsmoit oOMeH maHHBIMU €
CYB]J] nomxken ObITh uckitodyeH. [Iporpamma-kianMeHT AOHKHA oOecredrBaTh padoOTy MO BCEMY
CIIEKTPY 3aJa4 U padoTaTh KaK B JUAIOTOBOM PEKUME, TaK U UMETh BO3MOXXHOCTh ()OPMHPOBATH
ouepe/b MAKETHBIX BHIYUCICHHUM MO 3aJJaHHOW CXeMe C YCTAaHOBJIEHHBIMH NapaMeTrpamu. [lakeTHas
00paboTka 0COOEHHO BaXkHA B CIIydae, €CIIU MMporpaMMHas Iurargopma OyAeT UCTIOIb30BaThCS JIIs
OCYILIECTBIICHUS TEXHOJIOTUYECKUX PabOT 1 OONBIIOr0 00bEMa OTHOTUITHBIX BHIYUCICHHIA.

Habop anMuHUCTpaTUBHBIX YTUIIUT, BKIKOYAIOIMIKN B ce0s HAOOp CEpBUCHBIX BO3MOXKHOCTEH
[0 HACTPOMKE, KOHTPOJIIO M OOCITYKHBAaHUIO CUCTEMBI, CO3JAHHUIO CITYKEOHBIX (ailioB, IpOBEpKe
[EJIOCTHOCTH JJAHHBIX, METPALIUH JJAHHBIX MEKIY CUCTEMaMH C BO3MOXKHOCTSIMH, JJOCTATOYHBIMU IS
pelieHrs KOHKPETHBIX PA3HOTUIIHBIX 3adad C OOJBIION MHTEUIEKTYallbHOH U TBOPYECKOM
COCTAaBJISIFOLIEH.

3akao4eHue

B pamkax pasButus mu@poBoil 1uaTGopMbl XpaHEHUs, NepeJadd, 3allUThl, a TaKXKe
MOJIEP>)KKH MMOMCKAa M BOCHPOM3BOJICTBA HAYyYHO-TEXHUYECKOM HH(popManuu B cdepe HayKu U
TEXHUKH MPEUIararoTCs CIECIYyIOIUE HAIPABICHUS:

— TEXHOJIOTUU CO3/1aHUSI MHOTO()YHKIIMOHAJIBHBIX WHTEJUIEKTYaJbHBIX CHCTEM XpaHEHMS,
Iepeaaun, 3allUTHI, a TaKKe IOJJAECPKKH IOMCKA M BOCIPOM3BOJCTBA HAYyYHO-TEXHUYECKON
MH(OpMaINH, UCHIOTIB3YIOIUX CPeACTBAa MHKEHEPUH 3HAHUH JUIs pelIeHus 3a/1a4 MOJISIMPOBAHUS U
UCCIIEIOBaHMs  TOBEACHHUS  OONBIIMX  CIIOKHBIX  CHUCTEM, BKIIOUAIOUIMX JUHAMHUYECKHE
MH(pOpMaLMOHHbIE 00BEKTHI C OOJIBIION HHTEIUIEKTYaIbHON 1 TBOPUYECKOI COCTaBIAIOIIEH;

— TEXHOJIOTUU CO3JJaHUs CUCTEM, CIIOJIB3YIOLINX CPECTBA 00padOTKH HAyYHO-TEXHUUECKON
uHboOpMalnH, U UCcCIel0BaHUs MPUYMH BOSHUKHOBEHMSI HOBBIX HAYYHO-TEXHMUYECKHX pEIIeHU,
SBJIAIOIIMXCS  JIOTUYECKUM  MPOJOJDKEHHEM 3aKphITOM  Hay4HO-TEXHUYECKOM HH(OpMaIiu
(orpaHMYEeHHOM K paclpOCTPAHEHHUIO), & TAK)KE BBISIBJICHHS IOTEHIUAIBHO OMACHBIX JJI1 POCCUMCKHUX
HAI[MOHAJILHBIX MHTEPECOB c(hep BO3MOKHBIX yTeUEK BaXKHOW HAyYHO-TEXHUYECKON HH(POpMaIUH.
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AHHOTAIUSA

B pabote paccmaTprBarOTCs BOMPOCHI MPUMEHEHHSI METOIa CHCTEMHON ANHAMUKH JIJIsI aHAIN3a U MOACTUPOBAHHUS
IIPOLIECCOB YIPABJICHUs KOMILIEKCHBIMHA MEXKIUCLIUIUIMHAPHBIMY IIPOEKTaMHU U ITporpamMMamiu. IIposeneH anamms
0a30BBIX CTPYKTYPHBIX 3JIEMEHTOB MPOEKTHOTO YIPaBJICHUS ¥ IPUYMHHO-CIIEICTBEHHBIX CBA3EH, MOACTUPYIOIINX
3a/IeP>KKU, OOpaTHbIE CBSI3U M HEJTMHEHWHBIC B3aMMO3aBUCUMOCTH B IIPOLIECCE PEATU3ALNN MEXK IUCLMIUTMHAPHBIX
MPOEKTOB U pa3paboTok. [IpemioxenHa TeXHOMOr 1S HCIOJIB30BaHMUSI CUCTEMHO-MHAMUYECKUX MOJIENeH s 3a1a4
VIOpaBICHUS]  HAy4YHO-HCCIIEIOBATEIbCKUMU  NPOEKTAaMM, OOECIICUMBAIOILAS ~ KOHLENTYaJbHBIH  aHAIU3
JUHAMUYECKOW CTPYKTYPBI IIPOEKTOB U MOZEIUPOBAHUE TUHAMUKH UX MOBEICHUS C LIEIbIO CHHTE3a U OLICHKU
CIICHapUeB JOCTIDKCHHS 33/IaHHBIX TMOKa3aTeied 3((EKTUBHOCTH B YCIOBHAX BPEMEHHBIX M PECYPCHBIX
OrpaHUYEHHN. Pe3ysbTaTel MCCIE0BaHUS CMOTYT HAUTU IPUMEHEHHE JUIsl YIIy4IIEHUS CYILECTBYIOIIEH TPAKTUKI
YIIpaBJICHUS] IPOEKTaMH PA3JIMYHOro MaciTada B HayYHO-MHHOBALMOHHOM, 00pa30BaTeNbHOM, HHBECTULIMOHHON
U pyTHX cdepax.

KiroueBble cjioBa: cHCTEMHas JAVMHaMUKa, YIPaBJICHUE IIPOCKTaMHU, CUCTCMHO-IUHaAMHUYCCKas MOJECIIb,
MEXIUCHUIIIMHAPHBIC UCCIICAOBAHUA U pa3pa60TKH, KOHICUTYaJIbHOC MOACIINPOBAHNUE.

BnarogapHocTH: pe3ynbTaThl MONIYYSHBI B paMKaX BBIMOTHEHHS rocynapcrseHHoro 3aganus MMM KHI]
PAH (Ne 0226-2019-0035).

Jnsi uutupoBanusi. Macno6oes A.B., IlytmnoB B.A. 2021. CucremMHas AWHaMHUKa B YIpPaBICHUH
MEKTUCIUIUTHHAPHBIME TPOeKTaMu. DKoHOMHKa. Mupopmaruka, 48 (3): 552-563. DOI 10.52575/2687-
0932-2021-48-3-552-563.

System dynamics for management of interdisciplinary projects

Andrey V. Masloboev, Vladimir A. Putilov
Institute for Informatics and Mathematical Modeling of the Federal Research Centre «Kola Science Centre
of the Russian Academy of Sciencesy,
14 Fersman St, Apatity, Murmansk region, 184209, Russia
E-mail: masloboev@iimm.ru

Abstract

The study considers application issues of system dynamics method for the purpose of analysis and modeling
of the comprehensive interdisciplinary project and research program management processes. The analysis of
basic structure elements of the project management and cause-effect relations, which simulate delays,
feedbacks and non-linear interdependencies during the process of interdisciplinary project and development
implementation, is carried out. The technology for use of system-dynamic models within the bounds of
management problem-solving of research and development projects, which provides conceptual analysis of
project dynamic structure and modeling of project conduct dynamics purposely to scenarios synthesis and
assessment of the given efficiency index values achievement under temporal and resource restrictions, has
been proposed. The results of investigation can be applicable for improvement of the existing practice of
project management of the various scales in research, innovation, education, investment and other areas.

Keywords: system dynamics, project management, system-dynamic model, interdisciplinary research and
developments, conceptual modeling.
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BBengenue

Ha ceromusmnuii neHp B ycIOBHAX OypHOro pa3BUTHS IHU(PPOBON IKOHOMUKH, HAyYHOU
JTUTUIOMATHH M MEXIYHAPOJHOTO TEXHOJIOTMYECKOTro MPOTUBOOOPCTBA BO3PACTAIOT TPEOOBAHUS K
KaueCTBY HAyYHBIX UCCIICIOBAHUH U pa3paboTok 1 3(h(PEeKTUBHOCTH YIPaBIECHUS CBSI3aHHBIMHU C ITON
chepoit crnokHbIMH Tporeccamu. Ha mpakTuke 3Tu TpeOOBaHUS ONPEAENSIOTCS OOMMMH U
CHEM(PUICCKIMH  aCIIEKTaMH  COLMATbHO-D)KOHOMUYECKOTO M OOIIECTBEHHO-TIOJUTHIECKOTO
Xapakrepa, UMEIoIMHU 0c000€ 3HAaUeHUE Ui TEKYILIEro Pa3BUTHUS CTPaHbl U CTPATErHUECKUX 3aa4
rocygapcTBeHHOro ymnpasieHusi. COBpeMEHHash HayKa XapaKTepus3yeTcsi KOHBEpPreHIMen H
CHUHEPrU3MOM, MEXAUCHUILTMHAPHOCTBIO M HEOMPEAeNIEHHOCThIO, BO3PACTAIIUMU 00bEeMaMu
Pa3HOIUIAHOBOW HWHQOPMAIMK, TPEOYIONUMHU 00pabOTKM W aHaiu3a IS TMOJyYeHUS HOBBIX U
MoJie3HbIX 3HaHWK. KoMOMHAIMs 3THX CBOWCTB MPUBOAMT K YBEIMYEHHUIO CIOXHOCTH IPOLIECCOB
HAyYHBIX WCCIICJIOBAHUNA U Pa3pabOTOK, YTO OOYCIOBIMBAET HEOOXOAMMOCTh B CO3JIaHUU HOBBIX
(hopM U MTHCTPYMEHTOB OPTaHU3AIMOHHOTO YIPaBIEHUS TUMHU IpolieccaMu. B cBs3u ¢ 3TUM 01HOI
W3 B@XHBIX W HaumOoJee aKTyaJdbHBIX NPOOJIEM B ITOW OOJIACTH SBJSCTCS IUIAHUPOBAHUE U
peanuzanus MEKTUCIUIUIMHAPHBIX MPOEKTOB M MPOrpaMM HCCIENOBaHMUIl, HANpaBICHHBIX Ha
KOMIUICKCHOE M3YYCHHE PA3IMYHBIX aCTIEKTOB ()YHKITMOHUPOBAHHSI CIIOKHBIX 00BEKTOB, MPOIIECCOB
Y CHCTEM Pa3InYHON IPUPOJIBI U MaciTaba, a Takke 3aKOHOMEPHOCTEN M TeHACHIINI UX MOBEICHUS
U pa3BUTHS C YYETOM MPOCTPAHCTBEHHO-BPEMEHHOM KOTEPEHTHOCTH M IapaMeTPUYECKOM
COTIACOBAaHHOCTH KOHKPETHBIX HAOIIOICHUN U U3MEPEHUH.

st perienust 3Tovt mpoOIeMbl Ha TPAKTUKE TPAJAUIIMOHHO MPUMEHSIFOTCS Pa3JINYHbIE METO/IbI
UCCIIEIOBAaHMUM, KaK TpU TMOCTPOSCHUH MoOJeJe H3ydyaeMbIX OOBEKTOB W SIBICHHM, TaKk U MpHU
OpraHU3aIMi SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM TapaMeTpOB 3THX OOBEKTOB M SBJICHHHA. DTH
METO/IbI TIPEATNONAraloT HHTETPALINIO JOKAIBHBIX MOJIeNIel B TTI00anbHbIE, 00beTUHEHNE TOKAIBHBIX
WCCIeOBaHUN B Tri00ajgbHBIE MPOTPAMMBI, MPUBICYEHUE CHCIUAINCTOB W3 Pa3HBIX o0iacteit
3HaHui. [locTpoeHuto Mosenelt ynpaBieHus: KOMILIEKCHBIMA MEXIUCIUIUIMHAPHBIMU [TPOEKTaMU B
MOCJIeIHEE JECATUIICTHE YACNIeTCs cepbe3Hoe BHUMaHue. Hanpumep, B paborax [rnateeB u p.,
1986; Ky3pmun u ap., 1991; Oneitnuk, Jlomos, 2016; Macno6oes, I[Tytunos, 2016; BbreicTpos,
Macno6oes, 2018; Oneiinnk, @puaman, 2020] paccMaTpuBarOTCs MOIXO0bI U METOBI YIIPABICHUS
HAy4YHBIMU HCCIIEIOBAHUSAMU, OCHOBAHHBIE HAa pa3padoTKe U (hOpPMATLHOM aHATN3€ KOHIIETITYaTbHBIX
U OHTOJIOTHYECKUX MOJeNIe Hay4YHO-UCCIEOBATEIbCKUX 3a/lad. OTH MOJIETH JOCTaTOYHO
a/ICKBaTHO OTPAXKAIOT CTPYKTYPY Mpollecca HAyYHBIX HCCIEIOBAHUN C HEOOXOAMMOHN CTENEHBIO
MOJTHOTHI ¥ HEMPOTHUBOPEUUBOCTU, HO HE JUHAMHUKY 3TOTO MPOIECCa, MOCKOIbKY B OOJIBIINHCTBE
CBOEM MPEACTABISIOT COOON 3aMKHYThIE CTATUYECKUE KOHCTPYKIMH. [[71s1 M3yueHus: AMHAMHYECKUX
XapaKTEPUCTUK TIPOILIECCOB MEXAUCIUIUIMHAPHBIX UCCIEOBAaHUN, HApsAIy C U3BECTHBIMH U
anpoOMpPOBaHHBIMU METOJaMH KOHIIENTYadbHOTO aHaiM3a, Ha TMPAKTUKE HEO0OXOIUMO TaKkKe
MIPUMEHATH CIICIHAIBHBIE METOJIbI, K KOTOPBIM OTHOCHUTCS METOJ] CUCTEMHOM auHaMuku [Forrester,
2007a; Forrester, 2007b], npemmoxennsiit B 50-x rogax [x. ®oppecrepom.

B mocnennee BpeMs mpUMEHEHHE METO/la CHCTEMHOW IWHAMUKUA B 33Jadyax OpraHW3alud U
TUIAHUPOBaHMsI HAYYHBIX KCCIEAOBAaHUNA M Pa3pabOTOK BHOBb OXKUBHJIOCH M PACHIMUPUIOCH [0
YIpaBICHUS MEXKIUCIUIUTHHAPHBIMUA TIPOSKTAMH Pa3JIMYHOTO YPOBHS M MaciiTada — OT HAyKH U
o0pa3zoBaHusl 10 KpYyMHOro OW3HEca, TOCYAAPCTBEHHOTO YIPaBICHUS U MU(POBOKW IKOHOMHKH.
B ympaBnenuun mpoektamMmu  pojib  CHCTEMHOM JUHAMUKHA 3aKIO4YaeTcsi B WHGOPMAIMOHHO-
AHAJMTUYECKOW TOANEepKKe (CLIIEHApHOM aHaln3e, MPOTHO3UPOBAHUM, OIICHKE, IUIAHUPOBAHUU)
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MIPOLIECCOB Pa3BUTHS M pealn3allid MPOEKTOB Ha BCEX CTA[USAX MX JKU3HEHHOro IMKIa. Mopenu
CHUCTEMHOW JIMHAMHUKU MOTYT HCIIOJIb30BaThCsl TAKKE JJIsl ONTUMHU3ALUM W PEUHKUHUPUHTA YXKe
peanu3yeMbIX MPOEKTOB, COTJIACOBAHUS WHTEPECOB U pa3pellieHus] KOHGIMKTHBIX CHUTYalUil BHYTPH
MPOEKTHBIX TPYNI, OOy4eHHUsI HCIOJHUTENEH, CO3aHusl aBTOMAaTH3UPOBAHHBIX CPEACTB aHAIM3a U
TECTUPOBAHUS TUIAHUPYEMBIX MPOEKTOB M T. . B Hacrosimeil paboTe aHaIM3UPYIOTCS OCHOBHBIE
JOCTIKEHUS B 00JIaCTH YIPaBJICHHUS POSKTaMH Ha OCHOBE METO/Ia CUCTEMHOW JHUHAMUKHU, OCHOBHBIC
CTPYKTYpBI, JEUCTBYIOIIME B MpoekTax. Kpome Toro, paccmarpuBaercs, KakuM OOpa3oM CHCTEMHO-
JMHAMHUYECKHUE MOJIENHN, PEATM30BaHHbIE HA KOMIIBIOTEPE, MOT'YT MCIIOIb30BaThCA /ISl CTPATErnYECKOro
IUlaHupoBaHusi mpoekToB. [IpemmararoTcs HampaBieHUS MPAKTHUECKOrO MPUMEHEHHs] CHCTEMHOM
JMHAMUKU B YIIPABJIECHUH MEXKIUCIUILTUHAPHBIMU MPOSKTAMHU.

ITocTanoBka 3agaun

VYrpasiaeHue MeXIUCHMIUIMHAPHBIMU nipoektamu [HoBukos, 2007; Macmo6oes, 2019] —
CIIOKHAsl JUHAMH4YecKas 3ajada. VI3BecTHble cTaTHYECKHME MOJETM M METOHbI, TaKhe Kak
MIPOrpaMMHO-1I€TIEBOE TUTAHUPOBaHKE, (YHKIIMOHATIHHO-LEIEBOW MOJXOMA, HEJAOCTATOYHO IOJHO
OMKCHIBAIOT JIMHAMUKY BHYTPEHHEH CTPYKTYpPhl >KM3HEHHOIO IMKJIA MEXIUCIUIUTMHAPHBIX
IIPOEKTOB, ONpPEAEIAONIEH XapaKkTep MOBEACHUS IPOEKTa U €ro pa3BUTue BO BpeMeHU. OHaKoO B
[IPAKTUKE YNPaABICHUS MPOEKTAMHU JJIs MOJYYEHHsS] MAKCUMaJIbHbIX 3()(PEKTOB BakHOE 3HAUYEHUE
MMEIOT aHaJIU3 U MOJEJIIMPOBAHME MMEHHO JMHAMMUYECKHUX XapaKTEPUCTHUK IPOLIECCOB PA3BUTHS
MPOEKTa — OT Pa3pabOTKH, IUIAHUPOBAHHMS WM peATM3alldi J0 KOHTPOJS HCIOJHEHUS, OLEHKU
pe3yabTaTOB M peopraHu3anii. B pamkax maHHOW paOOTHI BBIIENAIOTCS OOIIME W CIEIUATbHBIC
KOMITOHEHTHI IMHAMUYECKON CTPYKTYPhI MEKIUCIIUIUIMHAPHBIX IPOEKTOB U OMPEENAeTCs, KaK 3TU
KOMITIOHEHTBI MOTYT OBITh HCIOJB30BaHbl [JIS1 MOHUMAaHHUS TUHAMHUKU TOBEICHHS IPOEKTOB.
O¢ddexTuBHOE yrIpaBlIeHUE SBISETCS KPUTHYECKUM (HaKTOpPOM JJsl YCIEUIHOTO Pa3BUTHUA
MEXIUCUUIUIMHAPHBIX MPOEKTOB. OJHAKO MHOTHE MPOEKTHl TEpPIAT HEyAadyd B JTOCTHXKEHUU
MOCTABIICHHBIX IEJIel. DTO CBA3aHO, MPEKIE BCEro, C TEM, YTO MO CBOEH CTPYKTYpE YIpaBlICeHHE
MEXIUCIUIUTMHAPHBIMA TPOSKTAMHU MHOTO(YHKIMOHAJIBHO W TPU PeaH3alld 3TOTO Ipolecca
BO3HUKAIOT TPYAHOCTH YUYETa BCEIO MHOYKECTBA JTMHAMUYECKUX XapAaKTEPUCTUK CaMOro MPOEKTa U
OTJENbHBIX 3TAllOB €ro >KM3HEHHOro Iukiaa. K 3TUM XapakTepucTHKaM OTHOCSTCS, HallpUMep,
HEeJMHEWHbIE B3aMMO3aBHCUMOCTH, OOpaTHbIE CBS3M, 3ama3iblBaHue (3ajepkku) u apyrue. Emie
OJIHOM 0COOEHHOCTBIO YNpaBICHUs] MHOTO(a3HBIMHU MPOEKTaMH SBJISETCS HEOOXOAMMOCTh YUeTa U
ONpeNeleHUs] B3aUMOCBSA3EH MEXAY KOMIIOHEHTaMH IWHAMHYECKOM CTPYKTYpbl MPOEKTa U €ro
MIOBEICHUEM B IPOLIECCE Pa3BUTHS, XAPAKTEPU3YIOIIUX IOBEJCHHE NPOEKTa B 3aBUCUMOCTU OT
Xxapaktepa (QyHKIIMOHUPOBAHUS AJIEMEHTOB CTPYKTYPHI U BIHMSHHE (OPMBI MOBEACHUS MPOEKTa Ha
JOMUHUPOBAaHUE W B3aUMOJEHCTBUE PA3MYHBIX AJIEMEHTOB CTPYKTYphl. VckitoueHne 3THX
B3aMMOCBA3€H W3 PACCMOTPEHHUs] MPUBOAMT K CHIXKEHHIO KauecTBa MPUHUMAEMBIX PEIICHHH MO
YIPaBJICHUIO IPOEKTOM H, COOTBETCTBEHHO, HEAJEKBaTHOMY PAa3BUTHIO ITPOEKTA.

O(PeKTUBHOCTh peau3aliy JII0OO0r0 MPOEKTa U YIPABJICHHE €r0 Pa3BUTHEM 3aBUCAT OT
MHOJKECTBA XapaKTEPUCTHK, BKJIOYas LEJNENojiaraHue, CTPYKTYpY YHPAaBISIOMIErO LUKJa, IJIaHa
MOATAITHOTO BBIMOJIHEHUS PabOT, CIMOCOOOB OpraHU3allMKd MPOIECCOB, OOBEMOB HEOOXOAMMBIX
peCypcoB U 3aTpar Ha JOCTHXKEHHME MOCTaBJIeHHBbIX Iieneil u T. 1. Ilpounecc pazpa®oTku mpoekTa
IpeArnoaraeT KOHIENTyalbHOE OMICaHNE BCEX TANOB KU3HEHHOI'O [IUKIIA IPOEKTa ¥ MOTOKOB paboT
(3a1aHmii) B paMKax 3THX 3TarloB U MEKIY HUMHU. JTO ONKCAaHHUE COAEPIKUT MOAPOOHbBIE KaYeCTBEHHBIS
M KOJNMYECTBEHHBIE XapaKTEPUCTHKHU TMpollecca pa3padOTKM — OT JTAloOB IOCTAHOBKH 3ajad,
OTIpENIeNICHUs] HAIMYMS JOCTYMHBIX HCIOTHHUTEIBHBIX PECYpCOB M BBIMOJHEHHUS HEOOXOAUMBIX
UTepallii BHYTPU DJTallOB M MEXIY HHUMH A0 WACHTU(UKAIMH 3aJepKEK B MOANpoIeccax,
ONTUMAJILHOTO paclpeesieHHsI PECypcoB M pacrio3HaBaHMs olIMOOK. Pecypchl XapakTepu3yroTes ux
KOJIM4YeCcTBOM (00beMOM) U 3(PHEKTUBHOCTHIO (IIPOM3BOIUTENHLHOCTBIO). DTH XapaKTEPUCTHKH, Kak
MIPAaBUJIO, OTPAHUYMBAIOT CKOPOCTH pa3paboTKu mpoekTa. Pasmepsl (MaciiTad) npoekTa onpenesitoTcs
KOJIMYECTBOM 3aJ1a4 (3aJaHuii), KOTOpPbIe HEOOXOAMMO PEIINTh B XOJE PEeaTu3allii MPOeKTa. 3a1aun
MIPOEKTa OINMCHIBAIOT YCJOBUS (HampHUMeEp, CPOK 3aBEpIlEHUs, LeJeBble IOKa3aTeld KadecTBa
peanu3anyy OTACTBHBIX ITAlOB PaboOT, OKUAAEMbIe Pe3yNIbTaThl U T. J1.) s (PUHANTM3AINUN TPOSKTA.
JlaHHbBIE JMHAMHYECKHE KOMIOHEHTHI (3a1a4H, 1IeJIeBble YCTaHOBKH, 00beM padoT, MaciTad, mporecce
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peanu3ayy NpoeKTa, pa3iInyHble BUIBI TPEOYEMBIX PECypCcOB) aKTHBHO B3aWMOJICHCTBYIOT JPYT C
JIPYTOM B CTPYKTYpE YIPABJICHUS MPOEKTOM W HANPsSMYIO BIMSIIOT HAa XOJ] €0 BBIMOJIHEHHS Ha BCEX
CTaAMAX KU3HEHHOTO IMKJIA poekTa. Jlaxe 0e3 yrimyOieHus B IeTaind MOXKHO BHJIETh CJIOKHOCTh U
r100aJbHOCTD 3a/1a4d YIPABICHUS MEXIUCIUIUIMHAPHBIMA TPOEKTAaMH. DTa TII00AIBHOCTh MOXKET
ObITh MOMeXol B mporHoze u aHanuse [Ilyrunos, ['opoxos, 2002] u OOBICHIET HETOCTATOYHYIO
3¢ GEeKTUBHOCTD B IPUHATUY PEIICHUI 110 YIPABICHUIO TAKUMH IIPOSKTaAMH.

Jnst wccrnenoBaHus BHYTpPEHHEH AMHAMHUKHM TIpoliecca pa3paboTKu MEKAUCHUIUTHHAPHBIX
MPOEKTOB HEOOXOIMMO CHUCTEMHO-AMHAMHYECKOE ONKCAHUE IPUYNHHO-CIICICTBEHHBIX CBS3EH,
OIPENIENSIIOIINX XapaKTep MOBEICHUS POEKTOB IIPHU Pa3IMYHbIX YCIOBUAX MX peanmu3auuu. [Iponecc
pa3paboTKu MEXAUCIMIUIMHAPHBIX MPOEKTOB BIMAET HA XapaKTEPUCTUKU HCIOIHEHHS 3afad ATHUX
MIPOEKTOB OrPAaHUYECHHEM MAKCUMAJIbHO BO3MOKHON CKOPOCTH BBITIOJIHSAEMBIX PadOT, 3aBUCHMOCTSIMU
pa3IMYHBIX BUJIOB MCCIIEAOBATENbCKOM U JIPYrOW JESITENbHOCTH M BIMSHUAMHU B3aUMOCBSI3EH MEXIy
oMM 3a7ayaMu. OOIIas TEXHUKA CETEBOrO IUIAHMPOBAHMS PACIUCAHUS M YIPABICHHS CPOKaMU
MPOEKTOB, MCIONIb3yeMasi B MeTojax kpuruueckoro mapiipyra CPM (Critical Path Method) u onenku
npoektoB PERT (Project Evaluation and Review Technique), Moaeianpyer Ipolece pealr3aliiu
MEXIMCUUIUIMHAPHOTO TPOEKTa IMOCPEACTBOM OLEHUBAHMS JUIMTEIBHOCTH BBIIOJHEHHS 33Ja4 U
aHaJIM3a PA3IMYHBIX BHYTPEHHUX U BHEIIHUX OrPAaHUYEHUI Ha yIIpaBJI€HUE MPOEKTOM MEXKAY 3TaraMu
KHU3HEHHOro LuMKia npoekta. Ilpu 3tom Tpebyercs mnojjepiaHue JI0CTaTOYHO BBICOKOW CTENEHU
arperupoBaHys JMHAMMUYECKUX XapaKTEpUCTHK IpoeKTa (3a/1ad, MpOLECCOB, PECYPCOB, Pa3MEPOB).
Opnnako meronbl CPM u PERT He n03BOJISIOT SIBHO MOAETUPOBATh JUHAMUKY UTEPATUBHBIX IIPOLIECCOB
1 33Ja4 BHYTPH 3TAlOB XU3HEHHOI'O IMKJIA MIPOEKTa. DTH METO/bl OPUEHTUPOBAHbI HA YYET TOJIBKO
JIMHEHHBIX OTHOIICHH MEKIY SIEMEHTAMH MPOLIECCOB pa3padO0TKH U pean3alliy [IPOEeKTa, B TO BpEMs
Kak OOJIBIIIMHCTBO B3aUMOCBSI3€H SBJIAIOTCS HEIMHEUHBIMU. [l HUBETMPOBAHUS ITUX HEJIOCTaTKOB B
MPAKTHKE MOAETMPOBAHHUS IPOIIECCOB PAa3pabOTKHU U YIIPABICHHS TPOSKTAMU MOXET OBITh NCIIOIB30BaH
METOJ] CUCTEMHOM uHamMuKH [Menoys u p., 2007]. CucreMHO-TUHAMAYECKHE MOJIEN Oa3UPYIOTCS Ha
CTPYKTYpE NPUUYMHHO-CJIEICTBEHHBIX CBSI3€M MOJEIMPYEMBIX IMPOLECCOB, YTO IO3BOJISIET SIBHO U C
BBICOKOM CTENEHBI0 aJIEKBaTHOCTH OINMCHIBATh M YUYUTHIBATh HEJIMHEHHBIE B3aWMO3aBUCUMOCTH M
3a/IEpKKH B CUCTEMAaX YIPABJICHUsI CIOKHBIMA O0BEKTaMH, a TAK)Ke 00paTHBIE CBS3U U (UIYKTYyallly B
KOHTYpE YIpaBJICHUSI MEXANCLUIUIMHAPHBIMU [TPOEKTAMHU.

Ha puc. 1 nokasansl o0mue (yHKIMOHAJIbHbIE KOMIIOHEHTHI, OOBIYHO BCTpEYAIOIIMECS B
CTPYKTYpE YIPaBICHUS MPOEKTaMU Pa3IUYHOrO0 THUIMA, B3aMMO3aBUCHUMOCTH U B3aUMOJICHCTBUSA
MEXIy 3TUMH KOMIOHeHTamMu. CTpyKTypa ynpaBJi€HUs MPOEKTOM BKIIIOYAET UYEThIPE KIHOYEBBIX
(YHKIIMOHATBHBIX KOMIIOHEHTA: TPOIlECC Pa3pabOTKH, yIpaBICHHE pecypcaMu, IJIaHUPOBAHUE
pa3BUTHS U KOHTPOJIb MCIIOJNIHEHUA. B3aumoneicTBue Mex1y 3TUMU KOMIIOHEHTaMH OCHOBAaHO Ha
oOMeHe wHH(poOpManMeld M YNpaBISIIOIIMMHU CUTHaidamu. HQpopManuoHHbIE MOTOKU COAEpXKaT
CBE/ICHUS O TpeOyEeMBbIX pecypcax, HAINYUH U TOCTYITHOCTH PECYPCOB B 3a/1aHHBII MOMEHT BPEMEHH,
HE3aBEpIICHHbIX M IUIAHUPYEMBIX 3aladax (paboTax), craTycax pa3BUTHS MPOEKTa, KOHEYHBIX
CpOKax peaju3aluy MPOeKTa WIH OTAEIbHBIX 3TAMNOB €r0 )KU3HEHHOTO IIUKJIA U T. TI.

[ YnpasJieHue pecypcamu ]

Tpedyembie JlocTynubie
pecypebl pecypebi

Heodxommvbie
pecypest

Cocrosmmne
PasBHTHH

[ IIpouecc pazpadoTku

% BBIIO/THEHHOIT
padoThy/3aaHmii IL1an

KonTpoJnb — » IlnanupoBanue
He'mnepmemmu paoora

Puc. 1. O6I.LII/I€ (byHKLII/IOHaJ'H:HI)Ie KOMITIOHCHTHI, BBaI/IMOZ[Gf/iCTBI/ISI " B3aMO3aBHUCUMOCTHU
B CUCTEME yIIpaBJICHUA MEKIUCHUILIMHAPHBIM ITPOCKTOM
Fig. 1. General functional components, interactions and interdependences in the framework
of interdisciplinary project management
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HeoOxoaumblie pecypchl ONMpenensioTcsl YCIOBUSIMH CETEBOTO IJIaHA Pa3BUTHSI MPOEKTA U
MPEJCTABISAIOT COO0M CpeAcTBa, KOTOPHIE HY)KHO 3aTPaTHTh HA BBIOJHEHHE BCETO MPOEKTa, B TO
BpeMs Kak TpeOyeMble pecypchl OMPEeNIIIOTCs MOTPEOHOCTIMU B CPEACTBaX, KOTOPbIe HYKHBI Ha
HEKOTOpOM CTaJuu peain3alliy MPOEKTa B 3aJaHHBIII MOMEHT BPEMEHH, Ul PELIEHUS] KOHKPETHON
3a/1a4d. ITO OCHOBHOE OTJIMYHE MEX]Yy HEOOXOIUMBIMHU U TpeOyeMbIMH pecypcaMu B CTPYKType
YIpaBIEHUS IPOEKTAMU.

ba3oBble fTUHAMUYeCKHe KOMIIOHEHTHI B CTPYKTYpe yIpaBJjeHUs NPOeKTaMHI

MonenupoBaHue IpoLECCOB pa3pabOTKU U pealn3alii MEKIUCIUILUIMHAPHBIX IPOEKTOB HA
OCHOBE METO/1a CUCTEMHOW TMHAMUKHU OCYLIECTBIIIETCS C IPUMEHEHUEM CIIEIUAIBHBIX, HO JJOBOJIBHO
O0IIMX JAMHAMUYECKUX XapaKTEPUCTUK MPOEKTHOM M YIpaBICHUYECKOH aesTeNbHOCTH. B psae
uccinenosanuii [Hosukos, 2007; ITpuanos, 2009; JlorunoBckuii, ['enbpyn, 2015] npemniararorcs
pa3HOOOpa3HbIe IMYTH OMHMCAHHUS TOTOKOB paboT (3agaHMii) B MPOCKTE, a TAKKE BBIACISIOTCS
pa3IMyYHbIe CTPYKTYPHBIE 3JIEMEHTHI IPOEKTOB, KaK HAIpUMEp, KOJUIEKTHB UCTIOTHUTENEH (KaJpoBble
pecypcsl), cienu@uKauy 3a1a4 U MPOAYKTa, MPOIECChl AOPabOTKU/TIepepadOTKH, TOCTYIMHOCTh
MaTepUaIbHBIX M HCIOJHUTEIBHBIX PECYPCOB, OTPAHUUYEHUS I€JIOCTHOCTU MPOIECCOB, KayecTBO,
pa3Mepbl npoekTa. CUCTEMHO-AMHAMMYECKHE MOJENIN ONMUCHIBAIOT CBSI3M M B3aWMO3aBUCHMOCTH
MEXY pecypcaMu, MPOLEeccoM pa3paboTKH, yIpaBlIeHHEM (BKJIOYAs IUIAHUPOBAHUE), KOHTPOIEM
WCIIONTHEHUsT TpoekTa. [lanee paccMOTpUM THUIOBBIC JTMHAMHYECKHE KOMIIOHEHTBI CO3JaHHBIX
MojieIel MEeKAUCIUILTUHAPHBIX TPOEKTOB.

Komnonentr «Pabouas cuia» MoaenupyeT IMHAMUKY I[POU3BOAUTEIBHOCTH, COCTaBa U
KOMITETEHIIMH KOJIJIEKTUBA UCTIOJHUTENEH MPOeKTa MPH Pa3IuYHbIX YCIOBUAX peau3alliu IpOoeKTa
Ha KOJIMYECTBEHHOM M Kau€CTBEHHOM YpPOBHE. YUUTHIBAIOTCA TaKWE MMOKA3aTENH, KaK MOTHUBAIIHS,
yCTajoCTh, JABIICHUE IJIaHA, MUMEIOIIUNCS OIBIT, YPOBEHb O0y4aeMOCTH MPOEKTHOW TpyHIbl U
apyrue. Kinaccudukarust u tunsl «Pabodeli cuitbl» IpeuiokeHsl B ucciienoBanuu [Bystrov, et. al.,
2016]. BnusgHue cymMmapHbIX KOMIETEHUMH M HAKOIUICHHOI'O OMNbITa MPOEKTHOW TpPYMIbl Ha €e
IIPOM3BOJUTENIBHOCTh B XOJAE pEaJU3alMy IPOEKTa C YYETOM IICHUXOJIOIMYECKUX U MEIUKO-
OMOJIOTMYECKHUX aCMeKTOB (MOTHUBAIMS, YTOMISEMOCTh U T. 1.) (GOPMAIM30BAHO B Psijie MOJEIEH,
NPe/UIOKEHHBIX, Hampumep, B paborax [Ilyrmmos, I'opoxos, 2002; MacnoboeB u ap., 2015].
W3BecTHbIE MOJENH YMpaBlIeHUS MPOEKTaMHU OINEPHUPYIOT KOMIMOHEHTOM «Pabowas cuma», Kak
OCHOBHBIM TIOKa3aTeJIeM PECYpCHBIX 3aTpaT U H3JAEpPKEK B IMPOEKTaxX, BIUSAIOIIMX Ha IMPOLECC U
KauecTBO BBIMONHEHUS mpoekTa. KommoHeHT «Pabowast cuia» B 3THX MoOAeNsX (opMain3yer
OpPraHM3alIOHHBIE MEXaHU3Mbl YIPAaBJICHUSI MPOEKTOM M OCHOBHBIE IPOILECCHI pPACIpeleIeHUs
MCIIOJHUTENBHBIX PECYPCOB Ha Pa3NUYHbBIX (pa3ax »KU3HEHHOTO IIMKIIA TIPOEKTA.

Kommnonent «IlnanupoBanuey MOAETUPYET BIUSHUE MPUHUMAEMBIX MEHEKEpaMH MTPOEKTa
YIPaBICHUYECKUX PEUICHHH M0 W3MEHEHHIO (YTOYHEHHIO) CTPYKTYphl MpOEKTa M MyTe ero
peayiM3allMM Ha TEKYIIMHA CeTeBOM IJIaH pa3BUTHUSI TPOEKTa IOCPEICTBOM KOPPEKTHPOBKU
KOHTPOJIBHBIX CPOKOB BBINOJHEHUSI MPOEKTa B OTBET HA JaBJEHHE TeKyllero rmiaHa. KommoHeHt
«IlmanupoBaHue» MCHOIB3YEeTCSI BO MHOTHX MOJENAX, HAMpUMeEp, MpenokeHHbIX B [[lyTuios,
I'opoxog, 2002; HoBukos, 2007; [Ipusanos, 2009]. KomnoneHT «I1naHupoBaHue» OMUCHIBAET TAKXKE
JMHAMHUKY U3MEHEHUI CEeTEBOro IIaHa MPOEKTa B COOTBETCTBUU C YCIOBUSIMU pealu3aliy MPOeKTa,
OKUJAeMbIMU pe3yJdbTaTaMH M CPOKaMH 3aBepIIeHUs padoT. YTOYHEHHE WM HU3MEHEHHUE
KOHTPOJIBHBIX CPOKOB, KakK TWPaBWJIO, MPUBOAWT K CHIDKCHHUIO JaBJICHHUS IJlaHA Ha XOa U
3¢ (HEeKTHBHOCTH BBIMTOJIHEHUS MPOEKTA. ITO 00ECIIeYNBAET «T0(T» U BO3MOKHOCTH JJOOTIPEICICHUS
maHa padoT MO MPOEKTY, 00BEMOB TPEOYEMBIX PECYpCOB M 3aTpaT, a TaKXKe MO3BOJIIET CHU3UTH
CTETEeHb HAINPSHKEHHOCTH BHYTPH MPOEKTHOM TpyIibl. HeoOX0AUMOCTh BHECEHHS KOPPEKTHUPOBOK B
IUTaH peayii3alliy NMPOEKTa U MU3MEHEHHS CPOKOB KOHTPOJIS ATAlOB €ro BHIMOJHEHHS HA MPaKTUKE
OTIpeIeTIsIeTCs pa3IuYHBIMU (AKTOPaMHU, K KOTOPBIM OTHOCSITCSI TOTOBHOCTh MEHEKEPOB BKIIOUATh
HOBBIX HCTIOJHUTENEH B TPOEKT Ha Pa3IMYHBIX €ro CTaJUsIX, YCTAHOBJICHHBIM MaKCHUMaJIbHO
JIOTTYCTUMBIN CPOK 3aBEpIICHUS pabOT MO MPOEKTY U JPyTHE.
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KomnoneHT «PeMHKMHUPHUHITY MOJIEIUPYET MPOLECChl PACIO3HABAaHUS M KOPPEKTUPOBKH
OIIMOOK B CTPYKTYpE YIpaBJCHUS IPOEKTOM JJsl ONTUMM3ALMU IUJJaHA peau3alldy IpoeKTa U
yIIy4llleHust TpeOyeMbIX MOKa3zaTeliell KauecTBa U 0XKUIAEMBIX Pe3yJIbTaToOB. PEMHXKUHUPHUHT SBIISIETCS
COCTAaBHOW 4YacTbIO IMpoIlecca peaM3aliy JIO00ro MPOEKTa, a HMMHUTHUPYIOUIMHA €ro KOMIIOHEHT
MIPUCYTCTBYET MIPAKTUUECKHU BO BCEX M3BECTHBIX TUHAMUYECKUX MOJIEIISIX MMPOeKTa. TeM He MeHee 00beM
PECYPCOB U TPYAO3aTpaT HA PEUHXUHUPUHI IPOEKTA BaAPbUPYETCS MEXKIY pPa3IUUYHBIMU THUIIAMU
1poekToB. KomrnoneHT «PenHXHHUPUHTY OMUCHIBAET JIOMOIHUTEIbHBIE BpEMEHHbIE 1 MaTepHalbHbIe
3aTparbl, HEOOXOAUMBIE ISl YAYYIIEHHS KauecTBa MPOEKTa, MO0 OTACNBHBIX €0 COCTABISIONIMX JI0
CTaJM{ 3aBeplleHHs. YIPOIIEHHbIE IUHAMHYECKHE MOJEIHU MPOEKTHOIO PEHMHXHHUPUHTA IIUPOKO
UCIIOJIB3YIOTCS B MOJEJSIX YIPABJIECHUS MPOEKTAMU KaK Ha ONEPAaTMBHOM, TaK U CTPaTErH4ecKOM
YPOBHSIX IUTAHUPOBAHUS U yIipaBieHus. [IpuMepsl Takux Moenel npeacTaBieHbl, HapuMep, B padoTe
[beicTpoB, Maciioboes, 2018]. MoaenrpoBaHie peMHKMHUPHUHTA C IIOMOILIBIO 3TUX MOJIENIEH NI03BOJIIET
OTCJICIUTh TUHAMUKY BOZHUKHOBEHUS THIIOBBIX OIIMOOK M OLEHUTh BO3MOKHBIE PUCKH (IIOCIICACTBHS)
B XoJle peanu3aimu npoekta. OOHapyXeHHE paHee HEOMO3HAHHBIX MM HESBHBIX OIMMOOK M HX
CBOEBpeMEHHasi 00paboTKa SBJISIOTCS BaKHBIM STalloOM Ipoliecca YIpPaBiIeHUS MPOEKTOM, YTO
pacupsieT TOHMMaHUE TOro, Kak B TIEPCHEKTHBE JOJDKEH Pa3BUBATBCSA MPOEKT. 3aICPKKU
CBOEBPEMEHHOTO PACIIO3HABAHUS M HCIIPABJICHUS OLIMOOK B X0/1€ TUIAHMPOBAHUS U peaTu3aliy MPOeKTa
BO MHOTOM 3aBHCSIT OT THIA M MaciiTada MpOeKTa, a TaKKe HalpsIMyI0 BIHMSIOT HA ONEPATUBHOCTH
BBINOJTHEHUS U ITYTH Pa3BUTHS IIPOEKTA.

Kommonent «O0beM paboT/3amau» MOJEIHPYET OJUH W3 ONPEACISIONUX ToKa3aTeyen
YCIICUTHOW peanu3aluy J000ro MpoeKkTa — KOJIWYECTBO 3a/laHui, AOCTYIHBIX Uisi 00paOOTKH B
3aJlaHHBII MOMEHT BPEMEHM Ha OIpPEAEICHHOW CTaJUM MPOEKTa MPU M3BECTHOM KOJIMUYECTBE YK€
pemieHHbIX 3a7a4. OO6beM paboT/3amay Takke BapbHpPyeTCs B 3aBHCUMOCTH OT THIIA M Pa3MepoB
MpOeKTa W, KaK WPaBWIO, OMNPENCIACTCSs BHEIIHUMH W BHYTPSHHUMH OTPaHUYCHUSMU,
YCTaHOBJICHHBIMU TUIAHOM peanu3aliuy npoekrta. HakiagpiBaeMble OrpaHUYEHHsI 3aTParuBaiOT BCe
3Tanbl )KU3HEHHOI'O IIUKJIa MIPOEKTA, TO €CTh PE3yJIbTaThl, IIOJYyYEHHBIE B XOJI€ BBIIIOJHEHUS 3a7a4
MPOEKTa Ha KaXJOM OJTame, ONPEeAeNsioT AOCTYMHOCTh M BO3MOXKHOCTh pEIIeHUs 3aJad Ha
MOCJEAYIOIUX, B TOM YHUCJIE€ W NPEIIECTBYIOLIMX 3Tanax peanu3zauuu npoekrta. llocnennee
OTIpe/IeTsieTCs] KaK BHEUTHUE OPaHUYCHHSI OTHOCUTENBHO TEKYIIEro 3Tara pa3BUTHUS MPOCKTA.

Komnonent «O0veM paboT/3amau» B MOJEISAX MPOEKTAa OMHCHIBAET B3aWMO3aBUCUMOCTH
MEX1y TeKYIIUMU U BBIIIOJIHEHHBIMH 33/IaHUSIMU B TUTAHE JEKOMITO3HIINHU LIeJIeH U 3a/1a4 MPOeKTa, a
TaKk)Xe JTUHAMUKY W3MCHCHHH CTCIH(DHUKAIMN THX 3334 MPH PA3THYHBIX YCIOBUSAX pPealli3alliu
MpOoeKTa. JTa B3aUMOCBSI3b MOKET MEHSATHCS B 3aBUCUMOCTH OT THIIA MpoekTa. Tak, K mpuMepy, oHa
MOKET OBbITh JIMHEHHOW B CTPOMTEIBHBIX IMPOEKTaX, JUOO HEIWHEHHOW, KaKk B IPOEKTax I10
pa3paboTKe mporpaMMHOTo obecredeHusl, Wik BOoOIIe UMETh BUJ HEOTPAaHMUYEHHOTO Mpoliecca, Kak
B KOMIUIEKCHBIX MEXIUCITUTUTMHAPHBIX HCCIIEIOBATEIHCKUX MTPOCKTAX.

Kommnonent «KadecTBo» MOAETUPYET OpraHU3alMOHHBIE MEXaHU3Mbl PACIO3HABAHUS
OLIMOOK B X0JI€ pean3aliy NpoeKTa. ITO NPUBOIUT K MOSBIICHUIO HOBBIX 33/1a4 B CETEBOM ILJIaHE
MPOEKTa, TPEOYIOUINX JAOMOIHUTENBHON NMPOPaOOTKU M MOKCKA MmyTel pemeHus. Kpome toro, 3ToT
KOMITOHCHT B MOJIEJISIX YIIPABJICHUS TPOSKTOM OIHCHIBACT JMHAMUKY BOSHHKHOBCHHS HOBBIX 3a/1a4
B XOJe OOHapyXeHHs OIIMOOK M CBA3aHHBIX C OSTUMH 3a/Ja4yaMH HTEPATHBHBIX IMPOIIECCOB
BBHITIOJTHEHUS TOTIOJTHUTEIBHBIX pa0bOT MO MPOEKTy. YUeT 3TON JNWHAMUKU B TPOIECCE YIIPABICHUS
MIPOEKTOM HEOOXOUM KaK JIJIsl BEIpaOOTKU MyTeH YaydlIeHUs TUTAaHUPYEMBIX Pe3yIbTaTOB, TaK U IS
COOTBETCTBHUS OIPEICTICHHBIM CTaHIapTaM KauecTBa.

Komnonent «MacmtabupoBaHue» MOAEIUPYET TUHAMUKY U3MEHEHUH B pa3Mepax MpoeKTa
TIPH Pa3IMYHBIX YCIOBHSIX, MEHSIOIIMXCS Ha Pa3HBIX ATAIaX €ro peam3anud. [ [pHauHbl n3MeHEeHUH
MacIITaboB MPOEKTa 3a4aCTYIO CBsI3aHbl C BOBHUKHOBEHNEM HOBBIX 11eJIel U 3a/1a4, J0ONpeeIeHuEM
CETeBOr0 TIaHA IMPOEKTa, IMepepaclpeiesieHHeM pPEeCypcoB, YTOYHEHHEM WM MOIuQUKaiueit
OpraHMU3aIMOHHBIX, TEXHOJIOTHYECKUX W HOPMATHBHBIX TPeOOBaHUI K MPOEKTY, pe3yibTaTaM ero
peaM3ali WU COMYTCTBYIOIIUM TIpoIlleccaM, OOHApy:KeHHEeM OIIMOOK W HECOIJIACOBAaHHOCTHU
MEX/y 3BEHBSIMH YIPABISIIONIETO IMKIa mpoekta. Hampumep, B pabore [Macmoboes, [lyTuios,
2016] paccmaTpuBaeTCsl ATMHAMUYECKAsi MOJIETTh OLIEHKH MacIITa00B HHHOBAITMOHHBIX MPOEKTOB MIPH
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U3MEHEHUAX crenupukauuii B TpeOOBaHUSIX K HAYKOEMKOMY TMPOIYKTY M HU3MEHEHUSIX
MHBECTUIIMOHHOTO KiIMMara B peruoHe. lcmonb3oBanue kommoHeHTa «MacmtabupoBaHue» B
MOJIENIAX MpOeKTa 00eCreuynBaeT OLEHKY M aHaJU3 BIMSHUS MacIITaboOB MPOEKTa HA KOHTPOJIbHBIC
CPOKH €TI0 pean3aliu, He00X0AUMbIl 00BbEM UCTIOTHUTEIBHBIX PECYPCOB, & TAKKE HA JJIUTENBHOCTh
YKU3HEHHOTO LIMKJIA pa3BUTHUS MIPOEKTA.

Komnonent «IloToku 3amanuii/pabor» MoaenupyeT CTpyKTypy Ipolecca pealn3anuu 3a1a4d
MPOEKTa M IENOoYeK JACUCTBUN (IIOTOKOB Pa0OT) MO PEIICHHUI0 ATHX 3a/Jad B paMKax 3TaroB
KU3HEHHOI0 IMKJIAa MpOeKTa. B pasnuuHbIX MOJAENSAX NPOEKTOB JAHHBI KOMIIOHEHT MOKET
HCIIOJIb30BaThCS NIl CUCTEMHOTO IPEJICTaBJIECHHUS KaK IOJHOIO LMKJIA Pa3BUTUS M peaju3aluu
MPOEKTa, TaK M OTJEIbHBIX MPOLECCOB W 3TANOB XMU3HECHHOTO LHWKJA, SBISIOMIMXCS Haumbosee
CYLIECTBEHHBIMU U KPUTHUYHBIMHU JIJIs1 KOHKPETHOTO THIIAa U MaciITada MpoekTa. B MoAemnsix CloxHbIX
MHOT0(a30BbIX MEXAUCHUIUIMHAPHBIX MPOEKTOB, KaK MMPABUIIO, ONMKCHIBAIOTCS ATAIbl TOCTAHOBKU
3aja4, GOpMUPOBAHUS POEKTHOM IPyMIibl, crielupUKalUi KOHEUHBIX PE3yJIbTaTOB M aHAIM3a UX
IPUMEHMMOCTH,  pa3padOTKM M HUCCIEJOBAHMs,  IPOMU3BOACTBA WM  peallu3alluu,
9KCIIEPUMEHTAJILHOTO TECTUPOBAHUS U ApPyrue. JTanbl NPOEKTUPOBAHUS U IJIAHUPOBAHUS TAKKE
BKJIFOYAIOTCA B 3TU MOJIETIU B BHUJI€ OTIEIbHBIX IMOAMOJENEH MOCPEACTBOM YCTAaHOBIICHMS CBSI3EU
MeXy BCEMH 00bEeKTaMH MojeNu uepe3 GyHKIMoHan komnoHeHTa «[lotoku 3amanuii/padory.

PaccmotpenHble (yHKIIMOHAIbHBIE KOMIIOHEHTHI IMHAMHYECKHUX MOJeNed YIpaBlieHus
IIPOEKTaMU JIEMOHCTPUPYIOT MHOI'OACHEKTHOCTb U CTPYKTYPHYIO CIIO)KHOCTh  YIpPaBJICHUS
KU3HEHHBIM IIUKJIOM IPOEKTOB PA3JIM4YHOIO TUMA U YpOBHA. Tak Kak 3TH KOMIIOHEHTHl aKTHBHO
B3aUMOJICHCTBYIOT U UHTETPUPYIOTCS JIPYr C JPYIOM B PEAJbHBIX HNPUIOKEHUSAX, TO CIOKHOCTb
MOJEJIMPOBAHUS MPOEKTHOTO YIPABIECHUS WU WHTEPHPETALMH PEe3yIbTaTOB IPOrHO3a PA3BUTHUS
[IPOEKTOB TPAJAULMOHHBIMU METOJAAaMH B HEKOTOPOM CTENEHW YBEIUYMBAETCS. DTO 3aTPYyIHSET
yIpaBieHHEe KPYMHOMACIITAOHBIMH M MEXAUCHUIUIMHAPHBIMU MPOEKTaMU. B cBsi3u ¢ 3TUM
CUCTEMHO-/IMHAMUYECKUE MUMUTALMOHHbIE MOJENIU MpPU3BaHbl IIOMOYb B PELICHUM 3a/ay aHaiu3a
B3aMMOCBSI3€H MEXIly CTPYKTYPOH YIPABICHHUS U IUHAMHUKON CIIOKHBIX MAaCIITA0HBIX MTPOEKTOB.

TexH0J0rusi CHCTEMHO-ANHAMUYECKOTI0 MOA€JIMPOBAHUSA MPOCKTHOI'O YIIPABJICHUSA

Ha npaktuke mMonmenu CHCTEMHOW NMHAMMKU IIAPOKO IPUMEHSIOTCS HA JIBYX OCHOBHBIX
YPOBHSAX HMEpapXWUU YHpPaBICHUS MPOEKTaMU — CTPATErHUeCKOM M OINEepaTHMBHOM ypoBHE (pHc. 2)
[[Iytunos, I'opoxos, 2002]. CrpaTerndeckuii ypoBeHb YNpaBICHHs BKIIOYAET OCHOBHBIE 3TaIlbl
peain3alvy IPOEKTa U OXBATBhIBAET BECh )KM3HEHHBIN IIUKJ IIPOEKTA OT Hayajla U 10 KOHIA. JTOT
YpOBEHb  OINMCHIBAETCSl  IJ100AJIBHOM  CHUCTEMHO-IMHAMUYeCKOW Mojenbio.  OnepaTuBHBIM
(onepaioHHbIN) ypOBEHb YIpaBJIE€HUs, HA00OPOT, CONEPKUT B3aMMOCBSI3aHHbBIE MOJNPOLECCHl U
COCTABHBIE YACTH IPOEKTA, KOTOPBIE MOJEIUPYIOTCS CBOEH CHEIUAIM3UPOBAHHOW CHUCTEMHO-
JUHAMMYECKON MOJENbI0. DTOT YPOBEHb NPUIIOKEHUS CUCTEMHOM JUHAMMKH OPHUEHTHUPOBAaH Ha
MIPOTHO3UPOBAHUE PA3BUTHS MPOEKTa B OyIyIeM M M3MEHEHHUS €ro COCTOSHUN 10 3aBepLICHUS
OYEpEeJHOTO YMPABISAIOUIET0 LMKIA HPU HAIWYMM JOCTYIHOM M JOCTOBEpHOW HMHMOpMaAnUu O
XapaKTepUCTHKAX 3TOT0 LHUKJIA JJis (POPMUPOBAHUS/KOPPEKTUPOBKH IIJIaHA PeaTM3alliy MIPOEKTa.

Mexny TpaIuLMOHHBIMH CETEBBIMM MOJCISMU YIPaBICHUsS IPOEKTaMH M MOAEISAMU
CUCTEMHOM IMHAMUKH BBIACISIOT JBa TUIIA CBA3EH — MHPOPMAIIMOHHBIE U CTPYKTYpHBIE CBS3H. Tak,
CTPYKTypa CUCTEMHO-IMHAMHUYECKOW MOJEIH MPOEeKTa CTPOUTCS M30MOP(HO, TO €CTh aJeKBAaTHO
CTPYKTYpE CETEBBbIX MOJeJiel, a MOTOKU JIaHHBIX (BXOJIHAsl U BBIXOJIHASl MH(OPMALINS) B CUCTEMHO-
JMHAMUYECKOI MOJIENN COOTBETCTBYIOT MPUHATOM MHPOPMALMOHHOW CTPYKTYpE, UCIOIb3YEMO B
TPaJAULIMOHHBIX MOJENIAX YIPaBICHUS MPOEKTaMH. OTO TMO3BOJIAET 00eCneYuTh HMMUTALUIO
JUHAMUKH TIOBEICHMS IIPOEKTAa IIOCPEICTBOM CHUCTEMHO-AUHAMUYECKOM MOJEIH, XOpOLIO
COTJIACYIONIYIOCA C pe3yJibTaTaMy MPUMEHEHUS aHAJIOTUYHOM CETEBOM MOJIeNIH TTpoekTa. Jlornueckas
UHTerpanus GopMabHBIX CETEBBIX MOJIENIEH U MOJEIe CUCTEMHOM IMHAMHUKHU Ha CTPATerHYecKoM
Y OTIEpaTUBHOM YPOBHSIX YIPaBJIE€HUS TPOEKTOM 00eCIeYnBaloT, B CBOIO O4Yepe/ib, YCTAHOBIEHUE U
MOAJNEPKKY AHAIUTUYECKUX CBA3EH MEXAY OTUMHU THUIIAMM MOJEIEH B IPOLECCE aHaluu3a HU
MOJEIINPOBAHNS KU3HEHHOTO IIUKJIA IIPOEKTA U MPOEKTHOTO MEHEKMEHTA.
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Puc. 2. JIByxypoBHEBasi CTpyKTypa IPUMEHEHUSI CUCTEMHO-IUHAMUYECKUX MOJIEICH B YIIpaBICHUU
MIpOeKTaMHU
Fig. 2. Two-level structure of system dynamic model application in the project management

Ha orame nnaHupoBaHus B CTPYKTYpE YIPaBJICHUS IMPOEKTOM CHUCTEMHO-AMHAMUYECKHE
MOZEIIN UCTIONB3YIOTCA B CIECAYIOIMINX LIEIAX:

1) Jlns pacrio3HaBaHHsS METPUYECKUX XapaKTEPHCTHK MPOIECCa Pa3BUTHS TPOCKTA,
ONPEIEICHHBIX B UCXOAHOM WM TEKYLIEM CETEBOM ILIaHE peaau3ally IPOEKTa U JUHAMUYECKU
MEHSIOIUXCS CO BPEMEHEM. DTH JUHAMHUYECKHE IMapaMeTphl, OMHMCHIBAIOIINE METPUKY IPOEKTa,
XapaKTepu3yloT IUIAHUPYEeMble 3aTpaThl Ha IOATAIHOE BBIOJHEHHE MPOEKTa, 3((HEKTUBHOCTH
paboThl, MPOU3BOAUTENBHOCTh HCIOJHUTENIBHBIX PECYpCOB, NPOCTPAHCTBEHHO-BPEMEHHBIE W
pECYpCHBIE OrpaHUYCHUSA Ha YIPABICHHE MNPOEKTOM U T. A. [lo JaHHBIM XapakTepUCTHKaM
OLICHUBAETCS PEATMCTUYHOCTD CETEBOTO IUIAHA IIPOEKTA.

2) [ns aHanu3a >KU3HECHIOCOOHOCTH CETEBOrO IUIAHA TMPOCKTAa B YCIOBHSX BIHMSHHS
pa3aMyYHbIX (PaKTOPOB PUCKA — BHEUIHUX U BHYTPEHHUX, C MPULIETIOM Ha MEPCIEKTUBY.

3) s onpeneneHUs adbTEPHATHBHBIX U BHIOOpA HAMJIYUIIUX MYTEH JOCTHIKCHUS LENei
peaMzaluy NpoeKkTa u TpeOyeMbIX MoKas3aTesiell KayecTBa yNpaBiIeHHs] MPOEKTOM MpHU 3aJaHHBIX
YCJIOBUSAX HAa OCHOBE OLICHKH allbTEPHATUBHBIX BApUAHTOB PELICHUN MO pa3paboTKe HAYKOEMKOTO
MPOYKTAa M aHAIM3a CLUEHApPHEB MPOEKTHOTO YIPABJICHUS IPH PACHpPENEICHUN U IUIAHUPOBAHUU
WCTIOJHUTENBHBIX U JJPYTUX HEOOXOAUMBIX BHJIOB PECYPCOB.

4)  JInst uAeHTHUPUKAIIA BO3MOKHBIX KOJUTH3HHA U (QIYKTYaIliil B CETEBOM IUIaHE Pa3BUTHUS
IIPOCKTa HA OCHOBE IPOrHO3UPOBAHUSA AMHAMUKHU [TOKA3ATEJIEH PE3yIbTATUBHOCTH IPOEKTA KAK Ha
ONEPAaTUBHOM, TaK M CTPATErM4E€CKOM YPOBHE YIIPABIICHHUS.

Ha sranax MOHHUTOpPMHIAa M KOHTPOJS HUCIOJHEHHS B CTPYKTYpE YIPABICHHS IMPOEKTOM
CUCTEMHO-TMHAMUYECKUE MOJIEIIN IPUMEHSIOTCS MO CIEAYIOINUM HAIPABICHUSM:
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1) AHanu3 HEONpEeIeNeHHOCTH W PHCKa Pa3BUTUS NPOCKTa Ha OCHOBE PACIIO3HABAHMUS
KOCBEHHOH HJIM HESIBHOM (DaKTOJOTMYECKOW WH(POpPMALMK O TEKYIIEM COCTOSHUHU pealu3aluu
IIPOEKTA.

2) CpaBHHTEIIbHBIN aHAJIM3 M OLCHKA MCXOIHBIX W (DAKTHYCCKHX METPHYCCKHUX CBOMCTB
mpouecca pa3BUTHs NPOEKTAa M YCTAHOBJIEHUE JIOCTUTHYTBIX pE3YJBTATOB €ro pealu3alnuu B
3a/IaHHBII MOMEHT BPEMEHU.

3) OnpeneneHue BO3MOXKHOCTEH yJIy4YlICHHs pE3yJbTaTOB pEAU3alUM IPOCKTa Ha
KOHKPETHOM JTalle IUKJIA €ro Pa3BUTHUsS IIyTeM ONTUMHU3ALUU MEXAHU3MOB OPraHU3ALMOHHOIO
YIPAaBIEHUS NPOEKTOM Ha OCHOBE MCCIEAOBAaHUS AJIbTEPHATHBHBIX BAPUAHTOB YIIPABICHYECKUX
peluIeHui, IPUHUMAEMBIX [IPY IUIAHUPOBAHUM U PACIIPEEIICHUN PECYPCOB Ha BBIIIOJHEHUE IIPOEKTA,
CTPYKTYPUPOBAHUH U JIEKOMITO3ULIMH IIPOEKTA, BBIOOPE YIPABIAIOLIMX BO3ACHCTBUI HA 3JIEMEHTHI U
IIPOLIECCHI )KU3HEHHOT'O LIUKJIA IPOEKTA U T. 1.

B ToM u JapyroM NpuIOXEHUSAX CUCTEMHO-AMHAMUYECKHE MOJEIH O00eCreunBaroT
(GYHKIMOHATIBPHOE pACUIMPEHHE CHCTEMBl YIPABICHUS IPOCKTaMH 3a CYET MPEAOCTABICHHS
BO3MOYKHOCTEH MMUTAlUHU, MpEeACKa3aHus U OOOCHOBAHHUS XapaKTepa MOBEACHUS IPOEKTa U €ro
JUHAMHAYECKHUX XapPaKTEPUCTHUK B T€X WIN UHBIX YCIOBHSIX.

O06o01ieHe myTel MCMOJIb30BaHUSI CUCTEMHO-IMHAMHUYECKUX MOJENeld MPOoeKTa B LMKIIE
yIpaBJICHUS IPOEKTOM IIPEJCTABIEHO Ha pHC. 3.

Ouenka npouecca 13 ‘ Ilnanuposanue ]
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6

Puc. 3. Cxema TeXHOJIOTUHM IPUMEHEHNSI CUCTEMHOM TUHAMUKH B YIIPABICHUN POEKTaMHU
Fig. 3. Technological scheme of system dynamics application in project management

Kak mokazano Ha puc. 3, TEXHOJOTUSI MPUMEHEHHS CHCTEMHO-IMHAMHUYECKUX MOJIeTieH B
3a7a4ax yIpaBJICHUS MEKIUCIUIIIIMHAPHBIMU IIPOEKTAMU PEATTU3YETCS B HECKOJIBKO IIaroB:

[ar 1. Pa3paboTka, goonpeaeneHue UIu KOPPEKTHPOBKA MapaMeTPOB CETEBOrO TUTaHA st
OYEPEIHOTO YIPABJISIONIETO [IUKJIA TPOCKTA.

[ar 2. ®opmupoBaHue (MPOTHO3) CIIEHAPHUS YCTOMYMBOTO MOBeACHUs (DYHKIIMOHAIBHBIX
AJIEMEHTOB MPOEKTA, ONPEAECICHHOTO K CETEBOMY INIAHUPOBAHUIO.

[Har 3. KanuOpoBaHue METPUKHU MpOIECca Pa3BUTHS U peallu3allii MPOEKTa B CUCTEMHO-
JUHAMAYECKOW MOJIEN TPOEKTa, 00eCIeUnBaIOIIee WMHTAIMIO 3allJIAHUPOBAHHOTO ITOBEICHUS
MPOEKTa HAa MOJEIH.

Iar 4. BriasieHne HECTBIKOBOK M KOJUIM3WH B HMCXOJHOM M JKEJIA€EMOM CETEBOM IUIAHE
MPOEKTa Ha OCHOBE aHAIM3a OTKAIMOPOBAHHOW METPUKM TpoIlecca ¢ MPUMEHEHHWEM CHCTEMHO-
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JUHAMHYECKON MOJeNId TMPOEKTa, YTO MO3BOJIAET MPEIBAPUTEILHO OLICHUTHh BO3MOXKHBIE PUCKU
peanu3ay OTAENbHBIX 3TAloB MPOEKTa M 3(PQEKTHl OT MPUHATHS aJbTEPHATUBHBIX BapHUAHTOB
pelIeHni Ha CTaIuu TUIAaHUPOBAHHUS MTPOEKTA.

[ar 5. Peanu3anuss MOAU(DHUIIMPOBAHHOTO CETEBOrO IJIAHA MPOEKTAa B XOJE BBITOJHEHUS
OUYEPETHOTO YIPABIIAIOIIETO [IUKIIA MPOEKTA.

Hlar 6. Coop uHPOPMAIIUK ¥ MOHUTOPUHT COCTOSHUSI PAa3BHTHS MPOEKTa M MPOIEcca ero
pealin3alyy B X0/Ie OCHOBHBIX 3TAIOB KMU3HEHHOTO IIUKJIA IPOEKTA.

[lar 7. ®opMupoBaHUE AaHAIUTHYECKOW WMHGOpPMALMK O 3HAYECHHUSX METPUKHU Ipolecca
pa3BUTHA IPOEKTA U MOJArOTOBKA MEPUOAUYECKOI OTYETHOCTH.

[lar 8. Iloctpoenue HaOOpa B3aUMOCBSI3aHHBIX PETPOCIEKTUBHBIX IAHHBIX O 3HAYCHHAX
METPUUYECKUX XapaKTEPUCTHUK MPOLIECCa PA3BUTHSI IPOEKTA.

[lar 9. KanuOpoBaHue METPUKH MpOIecca pealn3aluy MPOEeKTa ¢ MOMOIIbI0 CHCTEMHO-
JUHAMHYECKONM MOJENTH MpoeKTa, 00ecledyHnBarollee HMHTALUI0 PETPOCHEKTUBBI BCEro IMKIIA
pa3BUTHS IIPOEKTA HA MOJIEINH.

[ITar 10. BeisiBIeHHME HECOOTBETCTBUH B COOpaHHOW MH(POPMAIMKM B XOJ¢ KaIUOpPOBaHUS
METPUKH IIpollecca pealu3aluyd IPOeKTa, YTO O00ECleYMBACT BO3MOXKHOCTb IOJYyYEHUS
JIOTIOTHUTEIBHBIX JAHHBIX O PA3BUTUU MTPOEKTA, KOTOPHIE UCTIOIB3YIOTCS ISl PACUINPEHUS CBEICHU N
0 TEKYILIUX METPUUYECKUX XapaKTEPUCTUKAX, HA OCHOBE OTKaIMOPOBAaHHON CHCTEMHO-TMHAMUYECKON
MOJIETIH.

[ar 11. ®opMupoBaHue CBOJHOTO OTYETA O 3HAYEHMSIX METPUUECKHX XapaKTEPUCTHK
MpolLiecca pa3BUTHsI MPOEKTA HA CTaIUU MTPOMEKYTOUHOTO KOHTPOJISL XOa UCIIOJIHEHUS IPOEKTa.

Hlar 12. ComocraBieHue 3alUIAHUPOBAHHBIX HAa IIare 3 W (PAKTUYECKUX METPUYECKHX
XapaKTePUCTHK MpoLecca Pa3BUTHS MPOEKTa ¢ MPUMEHEHHEM CHUCTEMHO-IMHAMUYECKOW MOJeNu
IIPOEKTA, YTO [103BOJISIET OOHAPYKUThH OTKJIOHEHUS B IIPOLIECCE YIIPABIEHUS IPOEKTOM U ITOKA3aTeNsIX
ero 3¢G(GeKTUBHOCTH, a TaKKe HCCIEeNOBaTh AlbTEPHATHUBHBIC IMYTH JOCTHXKEHUS HAUITYUIIMX
pe3yJIbTaToB.

[Mar 13. KanuOpoBka CUCTEMHO-AMHAMUYECKOW MOJAENU MPOEKTa C LENIbI0 HMHTALUU
MIPELIECTBYIOIUX 3TallOB YIPABISIOLIETO IUKIA IPOEKTa, YTO IO3BOJISIET CIPOTHO3UMPOBATH
Oydyliee COCTOSHHUE TMPOEKTa, KOTOPOE MOXKET OTIWYAaThCsl OT HMCXOAHOTO WM TEKYIIEero
(CKOpPEKTHUPOBAHHOT0) CETEBOTO IJIaHa MMPOEKTA.

[ar 14. Moau¢ukanust 1 OOHOBJIEHHE TEKYILEro CEeTeBOro IUIaHa pealu3alliy MpOoeKTa s
CJIETYIOILIETO YIPABJISIOIIETro IMKJIa Ha OCHOBE aHalIn3a HH(GOpMaLuK, OIy4YeHHOM Ha miare 13.

[TpencraBneHHas IOCIIENOBATEIBHOCTD IIArOB SIBJSETCS TEXHOJIOTMYECKOM CXEMOW JUIs
MIPAKTUYECKOIO HCIOJIb30BaHUS METOJla CUCTEMHOM IMHAMMKU M HMHTALMOHHBIX MOJeENel B
MH(POPMALMOHHO-aHATUTHYECKOM MOIIEpKKE YIIPABIECHUS MEKAUCIUIUIMHAPHBIMU IPOEKTAMHU.

3akjao4eHue

B pabote naHo HaydHOe 0OOCHOBaHME NMPUMEHEHUS CHCTEMHON AMHAMHUKH JUIS aHAIU3a U
MOJICJINPOBAHUs IPOLIECCOB YIPABJICHUS KOMIUIEKCHBIMU MEXIUCIUIUIMHAPHBIMU TIPOEKTAMHU.
Pa3zpaGorana TexHojOruuyeckass cxema (TEXHOJOIMs) HCIOJb30BAHUS CHCTEMHO-IMHAMHUYECKUX
MoOJIeJiell B TMpollecce YIpaBleHUsS MEXIUCUUIUIMHAPHBIMU TMPOEKTaMH, oOecreunBaroas
KOHLIENITYaJIbHbIM aHAIN3 JMHAMUYECKOW CTPYKTYpBI MPOEKTOB M MOIECIMPOBAHUE NUHAMUKH HUX
IIOBEJICHUSI B YCJIIOBHMSIX BPEMEHHBIX M PECYPCHBIX OrpaHmyeHui. Ha KOHUENnTyalbHOM ypOBHE
TEXHOJIOTHS OIpEACIIAeT IIpaBuia TOr0, KaK CHUCTEMHO-AMHAMUYECKUE MOJEIU UHTETPUPYIOTCS B
oOmire MOJENTH YIpPaBJIE€HUs MPOEKTaMU M KaK 3TO MOXKET ObITh HMCIIONB30BAHO AJIsi KOHTPOJIS U
[JIAHUPOBAHUS IIPOCKTHOM JACATEIBHOCTH, a TAKXKE I JOCTHKEHUs 3aJaHHBIX ITOKa3aTesieu
3¢ (}EeKTUBHOCTH pealu3allid M YIOpaBlIeHUs MNpoeKkTaMu. Pe3ynbraTel paboThl CMOTYT HalTH
NPUMEHEHHE JUIsl YIY4IIEHHs M3BECTHBIX OTEUECTBEHHBIX M 3apyOeKHBIX NMPAKTHK YIPaBJICHUS
MIPOEKTaMU B HAyYHO-WHHOBAI[MOHHOM, 00pa30BaTeIbHON, MHBECTULIMOHHON U IpYruX chepax.

B xoxe nanpHEWIIMX HMCCIIENOBAaHUN IIJIAHUPYETCS YCTAHOBUTH YETKYIO CXEMY IS TaKUX
KPUTHYECKHX BOINPOCOB, KaK aJe€KBAaTHOCTb MOJEIH, OOIIHOCTb, «CTaHAAPTHOCTH» CTPYKTYpPbI
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MOJICJIM M TIporiecca pa3pabOTKH, aBTOMAaTH3aIUs KaTuOpPOBKHM MOJENH, a Takke pa3paboTka
CTaHJApPTHOM METPUKHU Ul MOJAEIUPOBAaHUS IPOLECCOB YIPABICHUS MEXKIUCIUIIIMHAPHBIMU
npoektamu. OrnpeneneHHbI UHTEpEC MPEACTaBISAET MOMbITKA O00bEIMHEHUS KOHUENTYalIbHBIX U
CUCTEMHO-IMHAMUYECKUX MOJEJIEH B €IMHYI0 METaMOJENb YIPaBJICHUS MEXKIUCIUILIMHAPHBIMU
MPOEKTaMHU, YTO MOXKET CIYXUTb (yHIAaMEHTAIbHON OCHOBOH I pa3BUTHUSI TEOPHUH U MPAKTHKU
YIIpaBJICHUS IPOEKTAMU PA3IMYHOTO YPOBHA B chepe HAYUHBIX HCCIECTOBAHUN U pa3pabOTOK.
Pe3synbrarel uccnenoBaHus ObUIM HMCHOJIb30BaHbl Npu peanusanuu CTpaTeruud pa3BUTHUS
ApxkTrueckoil 30HbI Poccuiickoit @enepanuu u obecriedeHrss HAMOHAJIHHOM O€301MacHOCTH Ha
nepuoa 10 2035 roga (yrBepxkaeHa Ykazom [Ipesuaenta PO ot 26 oktadps 2020 roma Ne 645) B
YacTH PEIICHUs 3aJad M0 ONTHMHU3ALUU BPEMEHHBIX, MAaTepHAIbHBIX M (DMHAHCOBBIX 3aTpaT Ha
IUTAHUPOBAHUE, PEATU3AlUI0 U KOOPIWHAIMIO COIUAIbHO-HAIPABIECHHBIX MEXIUCIMUILTUHAPHBIX
HAy4YHO-HCCIIEI0BATENIbCKUX IIPOEKTOB Ha Tepputopun MypmaHCKoil 06siacTu.
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AHHOTalus. BHeceHne MeTaJaHHBIX O HAyYHBIX MYOJMKAIMSIX B MHCTUTYIIMOHANBHBIA PEMO3UTOPHIA Ha
miatdpopme DSpace BpydHyro 3aHMMaeT 3HAUMTENIBHOE BpeMsl, AaKe KOTAa JaHHbIE MPEACTAaBISIOT COOOH
TOTOBBIC BBITPY3KH U3 peeparuBHbIX 0a3 Scopus 1 Web of Science, u yxxe umerot popmar, oimskuii k Dublin
Core. Jlns penieHus 3ajadu NpeoOpa3oBaHus U OOBETUHEHUS JAHHBIX, 4 TAK)KE WHTETPAIMHd B MTOTOBBIH
HabOp MeTaJaHHBIX OPUTHHAI-MAKETOB MyOIMKAlUil ¢ LEeNbl0 MX MaKeTHOI'O UMIIOPTa B YHUBEPCUTECTCKUN
perno3uTopuii, ObLTM pa3padOTaHbl aNTOPUTMBI HMCIOJIb30BAaHUS CTAHAAPTHBIX OQUCHBIX HPWIOKEHHH WU
oecrutatHoro T1O, a Tarkke CO3aHBl MPOTPaMMHBIC CKPUMTHI, KOTOPBIC MO3BOJMIN aBTOMATH3WPOBATH
OOJBPIIMHCTBO PYTUHHBIX omepanuid. Mcmoip3oBaHWe STHX adropuTMoB u cosfgaHHoro 1O moxazamo
JBaIIATHCBITUKPATHOE COKpAllleHHNE BPEMEHHBIX 3aTpaT B CPABHEHHH C PYYHBIM BBOJOM METaJaHHBIX B
DSpace.

KuaroueBble ci10Ba: HHCTHTYIIHOHATBHBIN perosutopuii, Web of Science, DSpace, Microsoft Excel, Python,
pandas.DataFrame.

Jast umrupoBanusi: Pesamuenko O.C. 2021. [ToaroroBka MeTagaHHBIX ITyOJIUKAMHA I ITAKETHOTO UMITOPTa
B HHCTUTYIHOHAJIBHBIN PEMO3UTOPHUii, OCHOBaHHBIH Ha DSpace. Dxonomuka. Mudopmaruka, 48 (3): 564-577.
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Preparation articles metadata for batch import
into DSpace repository
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85 Pobeda St, Belgorod, 308015, Russia

E-mail: oreznichenko@bsu.edu.ru

Abstract. Manual import of metadata records about research articles in institutional repository DSpace take a
lot of time even when the input data uploads from Scopus and Web of Science databases and already has a
format close to Dublin Core Metadata Element Set. To solve the problem of transforming and combining data,
as well as integrating the article PDFs into the final metadata archive, some algorithms were developed.
Algorithms use Microsoft Office Excel and free software. In addition, software tools by Python-scripts using
"pandas" software library were created that automate most of the routine operations such as combine Scopus
and Web of Science databases data export into single file, records dublicate exclude, converting authors record
format and excluding records which already exist in DSpace repository. The use of these algorithms and the
created software tools help to create Simple Archive Format file for batch import into DSpace repository and
demonstrated a 29-fold reduction in time compared to manually metadata entering.

Keywords: Institutional Repository, Scopus, Web of Science, DSpace, Microsoft Excel, Python,
pandas.DataFrame.

For citation: Reznichenko O.S. 2021. Preparation article metadata for batch import into DSpace repository.
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BBenenue

WNHCTUTYLIMOHATBHBIE PETIO3UTOPUU OTKPBITOTO J0OCTyHa B PoccuM MPOJOIKAIOT aKTUBHO
pa3BuBarbcs. [JaBHBIM 00pa3oM CYHIECTBYIOIIME B CTpPaHE pENO3UTOPHUM OCHOBaHBI Ha
MPOTPaMMHBIX TIATGOPMax, UCHIONB3YIOMINX 00Ut OTKpbITHIH cTannapt OAI-PMH. Haunbonbiiei
MOMYJISIPHOCTBIO CPEAM POCCUNCKUX PEMO3UTOPHUEB MOJIb3YETCs OTKPhITOE BeO-npuioxkenue DSpace
[DuraSpace, 2021], ogHako, HEKOTOpPbIE HALIMOHAJIBHBIE PEIIO3UTOPUHU UCIOJIB3YIOT B CBOEH OCHOBE
U Jpyrue mporpaMMHbIe IaTGopMbl, Takue Kak Socionet, Invenio, EPrints, vital u 1. 1. [Fedotova et
al., 2020; SHERPA, 2021]. B benropoackom rocyiapcTBEHHOM HallMOHAIBHOM HCCIIEIOBATEIILCKOM
yHuBepcutere (manee — benl'Y, yHuBepcuTeT) HHCTUTYHHOHAIBHBIA PEMO3UTOPHMA TaKKe
OpraHM30BaH Ha mporpammHoi tmiargopme DSpace Bepcum 5.5 u sBisieTcss OJMHHUM U3 CaMBIX
KPYIHBIX perno3utopueB B Poccum — comepxut 6osee yeM 40 Thicsu MeTanaHHbIX [Southampton,
2021]. B pamkax peanu3zanuu 3aga4 «benropoackoit Jlexnapanun 06 OTKPBITOM IOCTYIIE€ K HAYYHBIM
3HAHUSAM U KYJIbTYPHOMY HACJEAUIO B HAYYHO-00pa30BaTEIIbHOM POCTPAHCTBE» YHUBEPCUTETCKUIMA
PETO3UTOPHIA ~ HENPEpHIBHO  MOIMOJHACTCS  COTPYIHMKaMH  HaydHO-OmOmmorpaduueckoro
KOHCYJIBTAlIMOHHOT'O [IEHTPa, KOTOpbIe J00aBISIOT BpyuHyto 10 30 3anuceil B TeueHre paboydero JHS.
CornacHo mpaBuiIaM, yCTaHOBJIEHHbIM B LleHTpe, 00s3aTENbHBIM YCIOBHEM pa3MELIEHUS B
peno3uTopry HHGOPMAIUH O MYOIUKAIINH SBISETCS HAIMYHUE €€ MTOJTHOTO TEKCTa B BUIE CKaH-KOMU
B (popmare pdf, uTo cyiiecTBEHHO OrpaHMYMBACT BO3MOXKHOCTH TAKETHOT'O UMIIOPTa METAIaHHbBIX M3
JOPYTUX OTKPBITHIX MUCTOYHHKOB. B ampene 2018 rojma 3neKTPOHHBIM apXHWB OTKPBITOrO JOCTYIa
HNY «benl'V» (manee — yHUBEPCHUTETCKHI pENO3UTOpHUi) mpucoeauHmwics k HanmonampHOMY
arperatopy OTKPBITBIX perno3utopueB poccuiickux yHuepcutretoB (HOPA). OcHoBarenu mpoekTa
HOPA HIT «HOUKOH», anamu3upys oOmMi TOTOK CcTaTeid aBTOPOB YHUBEpPCUTETAa B
HayKOMeTpHUecKHuX pedepaTuBHbIX 0azax mopTainoB Scopus (manee — Scopus) u Web of Science Core
Collection (manee — W0S), oOHapy>KuiIH, 4TO HE BCE BKIIOUYEHHBIC B 0a3bl CTAThbH MPUCYTCTBYIOT B
YHUBEPCUTETCKOM PEMO3UTOPUU W TPEAJIOKUIM TOMOJIHUTh €ro, BBITPY3UB TEKCTHl CTaTel
OTKPBITOTO JIOCTYIA C IENBI0 UX JAIBHEHIIEro pa3MelieHus B perno3utopud. Vmes B Halmu4yuu
(daiiipl ¢ MOJHBIMU TEKCTaMU IMyOJIMKAIMii, BOZHUKAET mpobiieMa MX aHallu3a, COMOCTABJICHUS C
METaJaHHBIMH, TOJIyYCHHBIMH Ha OCHOBE BBHITpY3kH n3 0a3 Scopus m WO0S, a Takxe BHECEHHs
METaJaHHbIX B YHUBEPCUTETCKUH PEMO3UTOPH, YTO NMPHU PYYHOM BBINOJHEHUM BCEX OINEpanui
Oyder 3aHMMaTh JECATKM YacoB paldouero BpeMeHU. lcronb3oBaHHE CYLIECTBYIOIIETO B
PENo3UTOPHHM MEXaHU3Ma MaKeTHOro MMIIOPTa METaJaHHBIX TakKe 3aliMeT 3HAYMTEIbHOE BpeMs,
OCHOBHAasl 4acTb KOTOPOro YHAET Ha pydyHoe (GOpMHUPOBAHME CBOJHOTrO (Qailna 1 ummnoprta. Jis
COKpallleH!s] BPEMEHH Ha TMOJTOTOBKY apXHWBa IyONHMKAaNWid B paMKax JaHHOTO HCCIICTOBAHHS
pa3pabaTbIBatOTCs aJrOPUTMBI U MPOTPAMMHBIE HHCTPYMEHTHI, PelIatolue 3ajauy aBToMaTH3alun
poIecca MoAr0OTOBKH METAJaHHBIX,, ONMCHIBAIOIIHX ITyOJIUKAIIMK OTKPBITOTO JIOCTYIIA U3 0a3 SCOPUS
u WOS, Bkirouasi onucaHue mporecca HHTErpaly B 3TH MeTalaHHbIe (PaiiIoB ¢ OJIHBIMH TEKCTaAMU
UCXOJHBIX JOKYMEHTOB C LIEJbI0 IOCJIEIYIOIIEro IaKeTHOrO0 HMIIOpTa TOTOBOIO apXxHuBa B
YHUBEpCUTETCKHI peno3utopuil. [loTpeOHOCTH B pa3paboTKe alropuTMOB U MHCTPYMEHTOB IS
npe1o0pa3oBaHusl SKCIOPTUPOBAHHBIX IAHHBIX O MyOIMKAIUAX B HY>KHBIN (popmat oOyciioBieHa He
TOJIBKO Pa30BOM HEOOXOAMMOCTBIO, HO M BO3MOXHOCTBbIO HMX IOBTOPHOTO NPUMEHEHHUS MpHU
BO3HMKHOBEHHMU AaHAJOTMYHON 3ajaud B OyaylleMm, B TOM 4McJe, KOIJa aHaJorMyHas 3ajada
BO3HHUKAET Iepe] aJMUHUCTPATOPAMU HHCTUTYLMOHAJBHBIX PEMO3UTOPUEB B JIPYIMX Hay4HBIX
opranuzanusx. Bonpocsl mpeodpazoBaHus U MaKETHOM 3arpy3Ky JaHHBIX B PEMO3UTOPUU HA OCHOBE
DSpace paccMoTpeHbI B HECKOJIBbKUX HccaenoBanusx. B cratesax [Walsh, 2010] u [Deng, 2010]
MPEUTOKEHBl MHCTPYMEHTHI ISl TAKeTHOW 3arpy3Kd IaHHBIX B Kosuiekiuu DSpace, omnako
OIMCaHHbIE TaM MPOrPaMMHBIE HHCTPYMEHTHI HEOOXOAUMO KaX /bl pa3 aJanTupoBaTh MOJ HOBBII
dbopmMar BXOAHBIX JAHHBIX, JIMOO XK€ aJaNTHPOBATh WCXOAHBIE JaHHBIC IS WCIOJIH30BAHUS
MPEUI0KEHHOT0 HHCTPYMEHTAPHs, YTO TaKKe 3aliMeT HEKOTOPOEe BpeMs, AaXKe MPH aBTOMAaTHU3aluu
OOJIBITMHCTBA Olepalueil mpeoOdpa3oBaHMs BXOMHBIX JaHHBIX. B OTIMYME OT ONMMCAaHHBIX BHIIIE
WCCIIEIOBAaHMIA, MHCTPYMEHTHI, pa3paboraHHbie B xoje uccienoBanus [Nash, 2016] B kauectBe
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BBIXOJIHBIX JAHHBIX, HCHOIB3YIOT popmar Simple Archive Format (namee — SAF), ucrmonb3yromnmiics
B PEMO3UTOPHsIX Ha ocHOBe DSpace Bepcuu 5 W BbINIE, W TPEANOJATAONINE HMIIOPT apXHUBa
BCTPOSHHBIM CPEJICTBOM I0JIH30BATEIILCKOT0 BeO-uHTEpdeiica. OaHAKO IPH STOM BXOHBIC JTaHHBIC,
C KOTOPHIMH PAa0OTAIOT ITH WHCTPYMEHTHI, TAK)KE MMEIOT OPUCHTAIMIO HAa COOCTBEHHBIN (hopmar
BXOJHBIX JaHHBIX B BUE dKcropTa u3 O6asel manHbix Native Health Database 6uGmmorexn Health
Sciences Library & Informatics Center The University of New Mexico ynuBepcutera Hbro-
Mekcruko. AHaJOrMyHash CHTyalldss HMMEET MECTO IPH HCIOJIb30BAHWHM HHCTPYMCHTOB,
paspaboraHHbIX B xone wuccieroBanus [Gafurova at al., 2020], B koTopoM OCyIIECTBISIACH
KOHBEpPTAIMs U HOPMaJIM3aIUsl JAaHHBIX, YKCIIOPTHPOBAHHBIX U3 Takux OuOiamorek, kak EUDML,
MathNet.Ru, DBLP. Mcnosnb30Banue npeaioxkeHHbIx B ucciaeaoBanusx [Nash, 2016] u [Gafurova at
al., 2020] uHCTPYMEHTOB TaKKe TPeOYEeT 3HAYMTEIBHBIX ITPE0OPa30BaHUI BXOIHBIX JTAHHBIX.

OnucaHue MeTO0B U CPEACTB peau3aluu

Bb100p MHCTpYMEHTAIBHBIX CPEACTB IS PeaTU3aluy MpeoOpa3oBaHusl JaHHBIX 00YCIOBJICH
HE TOJIBKO MX JIOCTYITHOCTBIO, HO U OCOOEHHOCTSIMU (hopMaTa BXOAHBIX JaHHBIX, @ TAK)KE BBIOPaHHBIM
criocoboM peanm3anvu 3aaadd. VICXOMHBIMH [TQHHBIMH JUISI MMIIOpTa BBICTYIAIOT CBEICHHS,
npezacTaBieHHble B 0azax Scopus 1 WoS B BuJe (aiioB 3KCIOpPTa, KOTOPbIE MOXKHO IOJYYUTh
BCTPOCHHBIMH CPEICTBAMH COOTBETCTBYIOLIMX WED-NIPUIIOKEHHH, HUCIOJb3Ysl HHTEPHET-Opay3ep.
Crernduka popmata sSKcriopTUpyeMbIx u3 0a3 Scopus u WOS naHHBIX MpearnoiaraeT Uisl UX aHalln3a
1 00paboOTKKM KCIOIB30BaTh CPEICTBA IMpoleccopa 3aekTpoHHbiXx Tadaui Microsoft Office Excel
(manee — Excel) u ero nactpoiiku Microsoft Power Query [Microsoft, 2021]. Tak kak (hopMaThbI TaHHBIX
B KCIOPTHBIX aitmax SCopus u WO0S uMeroT oTindusi, TO mpeajiaractcs pa3padoTaTh IpOrpaMMHOE
CPEICTBO Uil OOBETUHEHUS BBIIPYKEHHBIX METAJaHHbIX B €IUHbIN TabmuuHblil (aitn. PazoBo sty
3aj1ady MOXKHO PEIIUTh CpeicTBamu TOro ke EXcel, 3arpatuB mpu 3TOM OT COpoKa MHHYT,
IPEAYCMOTPEB IIPU TOM HEN30€KHOE BOSHUKHOBEHHE TYOIUPYIOLIHX 3aliCeil, KOTOpble HEBO3MOKHO
OTCHeINUTh cpeicTBamMu EXcel mu3-3a He3HAYMTENBHBIX pa3lIMuMii B HAIUCAHUU 3arojOBKOB
nyomukanuil. OnHako wLenecooOpa3zHel pa3paboTaTh M HCMOJIB30BATH HECKOJIBKO HPOrPaMMHBIX
(byHKIMIA, KOTOpbIe OBl HE TOJIBKO Pellaiy 33Jaull O0bEANHEHUS JAaHHBIX U3 JABYX UCTOYHUKOB, HO U
aBTOMATH3UPOBAIM JIpyTMe 3aJadyd, CBsA3aHHbIE C NpeoOpa3oBaHUEM JIAHHBIX, a TaKKe
(dbopMHUpOBaHHEM HTOTOBOTO apXWBa IS TAKETHOTO HWMIIOpTa. B NaHHOM WCCIeNOBaHUM IS
peanu3aly MOCTABICHHBIX 33/1au MCIIONB3YITCS CPEeCTBa s3blka mporpammupoBanust Python 3.9,
BKJTIOYass (PyHKIUKM OMOIMOTEKH JUIS aHamu3a M 00paboTKu OoJblMX JaHHbIX Pandas. Mcmonb3ys
ctpyktypy nanHbix Dataframe moxynst Pandas [Wood, 2021], MOXHO OCYyIIECTBIISITh HEOOXOJUMYHO
00paboTKy M MpeoOpa30BaHUs JAHHBIX, MPEACTABIEHHBIX B TaOaM4HOM Buje. s ynoOcTBa paboTh
co cpenoit Python, ocyriecTBieHusI OTIaKH TOIIPOrPAMM, a TAKKE MOAKIFOUYCHHS TOTOTHATEIHBIX
OMOJIMOTEK HCIOJIB3YeTCsl MHTErpUpoBaHHas cperma paspadorku PyCharm Community Edition
[JetBrains, 2021]. [ns momy4deHus: cucka UMeH (aiiioB-MakeToB IMyOIMKaLUii, a TaKkKe MaKeTHOTo
MepEeMMEHOBaHMS ATHX (HAIJIOB MO 3aJlaHHOMY MIA0JIOHY, TIPUMEHSETCS OecIIaTHOE NPHIIOKEHHE
Advanced Renamer [Jensen, 2021]. I'eneparus daitna-apxusa uis ummnoprta B DSpace npousBoaurcs
¢ nomounpto OecrutatHoi yruiautbl SAFBuilder [Dietz, 2015], nna paboTsl koTopoil TpeOyercs
IpeAycTaHOBJIEHHAas BUpTyanbHas MaiinHa Java Runtime Environment [Oracle, 2021].

Onucanue CTPYKTYpPbI HCXOAHBIX JaHHBIX U CTPYKTYPbI BBIXOJHOI0 (aiijia

CrpykTypa MeTaJaHHbIX OJHOW MyONIMKAlUM B  YHMBEPCHUTETCKOM  PEHO3UTOPUHU
COOTBETCTBYeT Habopy oasementoB Jlyomunckoro Smpa (manee — DC) [Middleton, 2021].
ITpocMoTpeTh 1 TpoaHaTU3UPOBATh KOHKPETHBIM HA0Op 3IEMEHTOB METaIaHHBIX MOKHO OTOOpa3uB
MIOJIHOE OMMCaHNe KOHKPETHOU MyOnuKanuu (pecypca) B pernosuropuu (puc. 1).

B Tabn. 1 mpencrasieH monHbl cnucok 3neMeHToB DC, BXoasmux B cOcTaB MeTaJaHHBIX
OTHCaHUs pecypca B YHUBEPCUTETCKOM PETMO3UTOPHH, C UX OMUCAHUEM. DTOT HaOOp MeTaJaHHBIX
OyZeT ompeeNIoIUM MIPH 0TOOpPE MoJiel B SKCIIOPTHRIX ¢aitnax u3 6a3 Scopus u WoS.
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(YHUDULUMPOBAHHBIN
MOEHTUDUKETOP
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@ainbl 3TOM0 pecypca:
@ain

Reznichenko_Metodika_20.pdf

OKa3aTb NONHOE ONWUCaHWE pecypCod MpoCMOTp CTATUCTHEM

CTaThbK U3 NEPUOMYECKUX U3NAHWA (HA PYCCKOM A3bIKE)

OnucaHue PazMep @opmMat

22T MB Adobe PDF

W CoxpaHi

Puc. 1. IIpocMOTp MTOTHOTO OMHUCAHUS MyOIUKANN B YHUBEPCUTETCKOM PETIOZUTOPUH
Fig. 1. Description of full article record in the University Open Access Repository

Taonuua 1
Table 1

IlonHas 3amuchk MeTaJaHHBIX OIHUCAHUS Hy6J'II/IKaLII/II/I

Full article metadata record

Kon noiis B hopmate DC

Ornucanue

dc.contributor.author

[lepBeIii aBTOP

dc.contributor.author

Bropoii aBTOp

OcTaJibHbIE aBTOPHI

dc.date.issued

I'ox onyGMKOBaHUs

dc.identifier.citation

Wuadopmariust 11 TUTHPOBAHHUS

dc.identifier.uri

Wpnentudukarop pecypca B perno3uToOpun

dc.description.abstract

AHHOTAUA

dc.description.provenance

Submitted by Anmunuctpatop Pecypca (dspace@bsu.edu.ru) on 2020-
05-24T14:11:53Z No. of bitstreams: 1 Moskovkin_Instrumenty.pdf:
752845 bytes, checksum: 83a9d4082047dca040d00487068e96d3 (MD5)

dc.subject IlepBoe KIIIOUEBOE CIIOBO
OcraspHble KIIOYEBBIE CJI0BA
dc.title 3arnaBue myOJIMKaIuu
dc.type Tun nybnukanun

dc.identifier.citationpublication

HasBanwue xypHana\uzpanus

dc.identifier.citationvolume

Howmep Toma xypHana\uzaanus

dc.identifier.citationnumber

Howmep Bhinycka xypHaia\u31aHus

dc.identifier.citationfirstpage

Howmep HavanpHO# cTpaHMIII Ty OIHKAIIH

dc.identifier.citationendpage

Howmep nocnemHeit crpaHuilsl myOnuKaim

dc.language.iso

S3bIK MyOIIMKanun
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Scopus [Elsevier, 2021] — sto OubGmuorpaduueckas u pedeparuBHas 0a3za JaHHBIX H
HHCTPYMCHT IUIA OTCJIC)KUBAHHA LUTUPYCMOCTHU CTaTef/'I, OHY6JII/IKOBaHHLIX B HAYUYHBbIX H3JaHUAX.
ba3za maHHbBIX 1OCTyITHA HAYYHBIM OpPTaHU3alUIM Yepe3 BeO-unTepderic Ha ycnoBusax HammoHnansHo#M
MOJANUCKA W TOJILKO C oOmpereNeHHbIX mnoanuckoi IP-ampecos. [lowckoBwii ammapar SCOpPUS
WHTETPUPOBAH C TIOMCKOBOM CHCTeMOM Scirus Jyisi TOWCKa BEO-CTpaHHWII W  IO3BOJISET
skcnoptuposats 10 20 000 3amuceii, B Tom uucie B popmare «CSV Excel» (puc. 2).

a8 B www scopus.com,results/results.uri

Export document settings @
You have chosen to export 4347 documents

Select your method of export

O A MENDELEY (D extibnis (O RIS Format @csv  (OBibTex () Plain Text
RefWorks EndNote, Excel ASCH in HTML

Reference Manager

What information do you want to export?

[m] Citation information [ ] Bibliographical information
[m] Author(s) [ ] Affiliations
[m] Author(s) ID [ ] serial identifiers (e.g. ISSN)

Document title [ ] PubMed ID

Year [] Publisher

EID [] Editor(s)

Source title I:l Language of original document
volume, issue, pages |:| Correspondence address
Citation count |:| Abbreviated source title

Source & document type

Publication Stage

DOl

Open Access

[ o)’ e

Puc. 2. OxHO 3KcIIopTa CBEJICHUH 0 MyOauKanusax u3 6aszsl SCOPUS B hopMmaT «CSV»
Fig. 2. Web-interface for exporting information about articles from the Scopus database into the "csv" format

Web of Science Core Collection (WoS) [Clarivate, 2021] — mnouckoBas WHTEpPHET-
mnatdopma, oobenuHsromas pedepaTuBHble 0a3bl JaHHBIX MyOJIUKAIMK B HAYYHBIX KypHaJaX |
MaTeHTOB, B TOM 4YHCJE 0a3bl, yYHUTHIBAIOIINE B3aUMHOE IUTHUPOBAaHHE MyOJuKanuid. B aToit
maTdopMe MpeycCMOTPEHBI BO3MOKHOCTH TTOMCKA U aHamu3a Oubmmorpadudeckoit nadopmauu u
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YIIPaBJICHUS €10, a TAK)KE BO3MOKHOCTB dKcopra 3anuceit B popmare Excel (puc. 3). baza nanubIx
Web of Science Core Collection Taxke qocTynHa uepes BeO-untTepdeiic Ha ycnopusix HarponansHon

IIOAIIMCKH.

& www.webofscience.com/wo

3 Clarivate

Web of Science™

Search

Marked List History Alerts

2,966 results from Web of Science Core Collection for:

Q, 0G=(Belgorod State University)

ANALYZE RESUL

& Copy query link

PUBLICATIONS

Refine results

Quick Filters

O B Rreview Articles
O © Eearly Access
O @ open Access

Publication Years

O 2021
O 2020
O 2019
O 2018
O 2017

Puc. 3. OkHo 3kcropTa cBeeHuil o myoaukarmsax u3 6assr Web of Science B popmar «xIs»
Fig. 3. Web-interface for exporting information about articles from the Scopus database

22
10

@
@

104
338
401
404

351

YOU MAY ALSO LIKE...

Export Records to Excel

O«
Record Options
01 O alrecords on page

@ Records from: to
1 1000

No more than 1000 records at a time

Record Content:

Author, Title, Source, Abstract ~

O: m for z

May 2018 | Mathematical Notes

We establish an operator formula for the shift of a solution in the case where the summand in the E
equation containing the first derivative of the solution is perturbed by a group generator.

into the Excel format

B pesysnbrare skcrmopra mosydaetcs ABa (aiiima B ¢opmare «CSV» u «XIs». B Tabm. 2
MIPEJICTaBJICHBI TOJIBKO 3HAYUMBIC JJISl PEIICHUS 3a7auu MOJs SKCIIOPTHBIX TaOMUYHBIX (ailioB, TO
€CTh TIOJIsI, OIIPEISIISIEMbIE CTPYKTYPOI METaIaHHBIX YHUBEPCUTETCKOTO pero3utopus coriiacao DC.

Tabmuua 2
Table 2

Haspanwust u onvicaHust 1MoJiel SKCIOPTHBIX TaOMMIHbIX (haiinoB u3 6a3 Scopus u WoS
Names and descriptions of fields of export files from Scopus and WoS databases

ITonst Scopus [onst WoS Onucanue
1 2 3

Authors Author Full Names CIMCOK aBTOPOB C Pa3JIeIUTEISIMU

Title Article Title 3aryaBue myOIUKaIuu

Year Publication Year o1 O1yOIMKOBAHUSI CTAThU

Source title Source Title HasBanwue xypHana\uzpanus

Volume Volume Homep Toma xypHana\uszaanus

Issue Issue Howmep Bhinycka xypHaia\u31aHus
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OxkoH4aHHe TaOINLEI 2
End of the table 2

1 2 3

Art. No. Article Number Howmep cTaThu B BBIITyCKe

Page start Start Page Howmep HaganpHOM CTpaHUIBI TyOITUKAITNN

Page end End Page Homep mocsieHeii cTpaHuibl MyOaIuKainm

EID UT (Unique WOS ID) | WnenTudukaropsl myOIMKaul B HAYKOMETPUYSCKHX 0a3ax
Abstract Abstract Annoranus

Bce nepeunciennblie B Ta0IHIIE OIS U UX COJIEP’KUMOE BOUJIET B COCTAB PE3YJIbTUPYIOIIETO
TabymyHoro (haiiia Mpyu MOATOTOBKE apXWBa JJIsl MAKETHOTO UMIOpTa. KOMIUIEKT MOJIHBIX TEKCTOB
HAyYHBIX MyOJMMKanui mpeacraBieH Habopom pdf-haitioB opuruHam-MakeToB, MMEHA KOTOPBIX
COCTOAT M3 CBSI3KU «3arjlaBue nyOnukanun» u «Ha3BaHue HCTOYHMKA» HAa AHTIUUCKOM S3BIKE,
IIpUYEM CJIOBa B UMeHax (haijIoB pa3/iesieHbl CUMBOJIOM « » (HUXKHEE MMOAYEpPKUBAHUE).

Onucanue aJropuTMoB U 0COOCHHOCTEH pean3auu NPOrpaMMHBIX HHCTPYMEHTOB

Cxema, OmNMCHIBAKOMIAs OOIMMA YKPYTHEHHBIM QJITOPUTM IOATOTOBKH W HMIIOPTa B
WHCTUTYIIMOHATIBHBIA PEMO3UTOPUN METaJaHHBIX O Mmybnukanusax wu3 06a3 Scopus u WOoS,
MpejCTaBiIeHa Ha puc. 4.

3.0bbeguHeHne

2 3KcnopT u3
BLIFPY3KK MO

h 4

BA WoS rogam B 1 dpaiin
4 dopMUpoBaHUE
1.3KcnopT u3 N pMipoBa .| 5. [obasneHne ctonbua
Bl Scopus " 8avHOrC diadina 3arnaeue+cToOUHWK
akcnopTa
A 4
7 ConocTtaeneHve T
8 YceyeHwe UMeH | WMeH painnoe co l— HhieH d)y;ﬁJ'IOB 1aMeHa
channos 3HaveHuAMK cTonbuya PA3NENUTENS «_» Ha « »
Jarnasue+CToOMHUK -
h
10.ConocTaBneHue
Y. JKCnopT 3Ha4YeHu cTtonbuos 11.lNpecbpazoeanue 12 KoHeepTauuA
Konnekuuu w3 —» | «3arnaeune» skcnopTa »{ CNUCKA aBTOPOB K »| CcBOAHOrO chalna B
peno3nTopua KONNEKLMM 1 efluHomy chopmaty cdopmar CSV
CBOAHOIO thaina v
14.mnopT apxuBea |_ 13.Co3naHue apxuea
B KONNEKUWO [~ B chopmarte SAF

Puc. 4. OO aJITOPUTM ITOATOTOBKH U KMIIOPTA METaJaHHBIX O Hy6J'II/IKaI_II/I$IX
Fig. 4. General algorithm for preparing and importing articles metadata

Hwke onuchIBarOTCS alrOPUTMBI TIOAIIPOIIECCOB, @ TAKXKE MPOTPaMMHBIE HHCTPYMEHTHI JIJIs
peanu3ay KaXJI0ro M3 3TamoB Iporecca (HOpMUPOBAHHMS apXMBHOTO Gaiina i MakeTHOro
HMMIIOPTa B PETIO3UTOPHUH.

Ocob6ennoctb 3xcniopra u3 WOS 3akimouaercs B TOM, YTO 32 OJMH pa3 UIMEETCs] BO3MOKHOCTh
AKCTIOPTHPOBATH HE 00JIee OJHOM THICSYH 3aIUCEl O MyOIMKAIUIX, TTOITOMY TPOU3BOIUTH SKCIIOPT
IpU HAJIMYUHM TOJOOHBIX OTpaHMYEHUH PEKOMEHAYETCs pa3felibHO IO TojaM, C MOCIETyIOIUM
00BEIMHEHNEM IKCIIOPTHBIX (ailyioB B eAMHYI0 TabauIy (1mar 3 oOuiero aliropuTma).

Jliss aBTOMaTH4ecKoro oObEeIUHEHUs SKCHOPTHHIX (aiinoB m3 06az Scopus u WOS c¢
UCKITIOYEHHEeM TyOnupyromuxcs 3anuceit (mar 4 obmiero aaroputMa) Obll pa3paboTaH CKPUNT Ha
s3bIKe Python, anropuT™ KOTOpOTro MpeICTaBICH Ha PHC. 5.
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( Hauano )

lv 4 [NepeMMeHoBaHWE
1. YpnaneHue COOTBET. 3aroNnoBKOB
KMPUITIMYECKNX ——»{ CTONOUOB TAbn. WoS B
CUMBONOB U3 3aroNoBKOB 3Ha4YeHWA 3aronoBKoB
nyén. Scopus cTonbuos Tabn. Scopus

! :

2 bonsngEaie 5.CnuAaHWe Tabnuy

CINUCKA CXOMUX : oo
3aronoekoB B nybn. copus n Wo

Scopus n WoS l

I

3. McknioyeHwe no nonto
UT nz cnucka WoS nyon .
KOTOPLIE eCThk B CNUCKE
CXOMMX

6.2KCnopT UTOrOBOIO
DataFrame B Excel

l
om )

Puc. 5. brok-cxema anropurma o0benHEHUS (aitioB SKcmopra u3 6a3 Scopus u WoS
B OJIH CBOJIHBIN (haiin
Fig. 5. Flowchart of the algorithm for combining export files from bases Scopus and WoS
into single table

OTkppITHE W YTEHHE ODKCHOPTHBIX (DalIoB ocymiecTBiIseTcss MeTogamu «read csv» u
«read _excely OubOmmorekn «pandas», mas pabOThI KOTOPBIX HEOOXOAMMA JIOTIOJTHHUTEIbHAS
o6ubnuoreka «xlrd». 3auacTtyro B Tabnuie-3Kcrnopre U3 6a3sl SCOPUS Ha3BaHMS cTaTel 1yOIUPYIOTCS
C HA3BaHWSIMM Ha HAIMOHAJIBHBIX SI3BIKAX, YTO MOXKET TPUBECTH K HEBO3MOXXHOCTH KOPPEKTHO
00BEIMHUTH AaHHBIE ¢ SKciopToM WOS, HCKITIOUUB Ty0iH, W3-3a HATMYUS CYIIECTBEHHBIX OTIMYUN
B HAIMCAHWH 3arojoBKOB. [lo3TOMYy, Mpekie 4eM MpOou3BOANTH CPABHCHNWE HAa3BAHWUN ITyOJIMKAIIHA
no crosbiy «Title» Tabmuim-skcmopToB u3 6a3 Scopus u WOS, HEOOXOAUMO YAAIUTh U3 ITHUX
CTOJIOIIOB KUPWJUTMYECKHE CHUMBOJNBL. JlJIi 9TOrOo HCIONB3YeTCs CIEeNyIomas CKPUITOBAas
KOHCTPYKIIMS B BHIE JIMOna-QYHKIIMM Ha OCHOBE CIIEAYIOIIErO PEeryIspHOTO BBIPAKEHUS
ouommorexu «Re» [Rachum, 2021]:

df['Title'] = df['Title'].apply(lambda x: re.sub('\s+', ' ', re.sub('[A-Ha-a]"',
"', X)) .strip())

CamO cpaBHEHHE 3aroJIOBKOB NYOJHMKAalW{ TMPOU3BOIUTCS IOCPEICTBOM MeTojaa «ratio»
OubmmoTekn HeveTkoro cpaBHeHus «fuzzywuzzy» [Bicking, Leidel, 2021], npu sTom B kauecTBe
YPOBHS «IIOXOKECTH» CYOBEKTHBHO BBIOMpaeTcs ypoBeHb He Hmke 90 % cxoIcTBa 3arojoBKOB.
Wcxomaslii Ko CKpUNTa IS 00heIMHEHUS SKCIIOPTHERIX (aiioB n3 6a3 Scopus u WoS npuBeieH B
mpui. 1.

B pesympTHpytomeM Qaiiie TakKe HEO0OXOOMMO CIenaTh psl  MOCIeI0BATEIbHBIX
npeoOpa3oBaHMil JaHHBIX:
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1) copmupoBaTh HOBBIN cTONOEI «3araaBue+ICTOUHNKY, 3HAUCHHS B KOTOPOM IMOJYYCHBI
MyTeM CILICTUICHHs 3HaUeHHi cTosonoB «Title» u «Sourcey (mar 5 obiero ajaropurma);

2) NOJIy4UTh CIIUCOK MMeH (aito ¢ pdf-makeramu myOuKaIuii, 3aMEHUTh B KaXKI0M HMEHH
¢daiina cuMBON « » (HWKHEE MOAYEPKUBaHWE) HA « » (mpoben) (mar 6 o0Imero ajaropurMa).
[Tomy4ynTh CIMCOK MOXKHO UCHONB3Yysl (QyHKIMOHAN OecruiatHoi mporpammbl Advanced Renamer

(puc. 6);

anopT * o Mporpamma - Manene nanok @) Cnpaeka = | Mertaganiele Koncone JS %3 OTmeHa n3MeHEHWI. .
MaKkeTHLIA peskM: | MepeMMEHOBETH ~
= MMepenmeHosaTe DaEink MeperMeHoBaTE Manti
) doBasuts ~| = Crncok - Hactpofika cronBuyos B Munwatioper = -
Wma daiina 3arpysuth... Hosc
F™ 11amino-a¢ £ 1dothelial-function-but-stimulat... 114
™ 1R3531+ | g Qunctate.., w-antidiabetic-activepharmace..,  1-R3
™\ 57Fe-Mssh v " ysics, pdf 57Fe
™ A-choice-of AANUTE 2NEMEHTBI C OLIMBKaMN fiews.pdf Ach
™\ adaptivep YaanuTe 3nementel Gez D3 Teroe 2zsional-trainingHumanities-and. . . a
=L adsorption ¥panute anemenTel Bes nHdopmauun ob nsobpakeHnm ay-and-hydroxyapatiteIndones... Adso
™\ advancing-diagnostics-of-chronic-paradontitis-in-children--—---- -Russian-Journal-of-Infection-and-Immunity, pdf Adve
™\ a-fractional-equation-with-eftsided-fractional-bessel-derivatives-of-gerasimoveaputo-typeMathematics, pdf A-fre
™\ agreements-in-criminal-processes-Problems-of-application-and-developmentHumanities-and-Sodal-Scences-Revie...  Aare
'j‘q T P e A gy M-Sl O Yy (P | [ P Lt N = ot I

Puc. 6. Oxno yruutsl «Advanced Renamer» ¢ pyHKIIMOHAIOM M3BJICUCHHUS CIIMCKa (AiiJIOB B Mamke
Fig. 6. Tool "Advanced Renamer" with the functionality of extracting a list of files in a folder

3) comocTaBUTh IOJy4YHMBIIMECS HMeHa (ailioB €O 3HAYCHHSIMH M3  CTOJOLA
«3arnaBue+VICTOYHUKY», HUCTONB3YS MOTUGPHUIMPOBAHHBIA AITOPUTM ONPEACICHUS CXOXKECTH
3Ha4eHUH, pa3pabOTaHHbBI Ha OCHOBE paHee CO3/IaHHOIo Koja. B kadecTBe KpuTepusi ypoOBHS
CXOXKECTH TaKKe HCIOIb30BaH CYOBEKTUBHBIH ypoBeHb B 90 % cxoxmctBa (mar 7 oOmiero
aJITOPUTMA);

4) ucnone3ys ¢pynkuuto BITP [Bruns, 2021], cooTHecTH comocTaBiieHHbIC HMEHa (aiiioB ¢
COOTBETCTBYIOLIMMM 3allUCSIMM B CBOJHOM OKCIOPTHOM (aiine. B kauecTBe KpuTepus
COIOCTABJICHUSI MCTIONB3YIOTCS 3Ha4eHUs U3 mnonst «3armaBuetlcrounuk». B pesymbraTe mMeHa
OPUTMHAIBHBIX (ailIoOB COOTHOCATCS C COOTBETCTBYIOIIMMH HACHTHU(PHUKATOpPaMU MyONMKanui B
6azax Scopus nm WoS (nonst «<EID» nmm «UT» cooTBeTCTBEHHO);

5) B MeHa (aiiyioB mOCpeICTBOM aBTO3aMEHbI BMECTO IPO0OeIia B KaUeCTBE Pa3ACIUTeIs CIOB
BO3BpAIllaeTCd CHUMBOJ « » (HIKHEE MOJUEpPKUBAHUE), a JUIMHA MMEH (ailioB yceKaeTcs [0
40 cuMBOJIOB, YTOOBI HE BO3HHMKAJIO MOTEHIMAIbHBIX MPOOJEM COBMECTHMOCTH pa3Mepa HMEH
¢aiinoB ¢ pasHeIMH (ailoBeIMU cucTeMamu (mar 8 obmiero anroputrma). Ilpu stom, ecnu npu
yceueHHH OOpa3yIOTCs OJMHAKOBBIE 3arylaBUs, TO K KaXKJOMY TaKOMY 3arjaBHIO BpPYYHYIO
n00aBiseTCs JOMOJHUTEIBHBINA CUMBOJI, HATPUMED, LIU(Ppa-CUETUHUK;

6) Ha OCHOBE MOJYYHMBIIIErOCS CITUCKA ¢ MOAUDUITMPOBAaHHBIMU UMeHamHu ¢anioB pdf-makeros
NoCpeACTBOM (PYHKIIMOHANA Bce Toil ke mporpammbl Advanced Renamer mpou3BoauTest makeTHOe
MepPENMEHOBAHHE NCXOIHBIX (haifiioB.

CrnenyromuM 3TanoM sBISETCS CpPaBHEHHE MOJTOTOBJICHHBIX CBOJAHBIX JaHHBIX CO
CBEIICHUSIMH O ITyOJIMKAIHSIX, KOTOPBIE paHee Y)Ke ObUIH 3arpy>KEHBI B PENIO3ZUTOPUI COTPYTHIUKAMHU
Hay4YHO-OMOIMOTpaduiIeckoro KOHCYIbTallMOHHOTO TieHTpa (maru 9-10 obmero anroputma).
B pemo3uTopun yHUBEpCUTETA CTaThH, BXOIINE B pedepatuBHbIe 6a3bl SCOPUS 1 WOS, HaxoasaTcs
B OT/ICIbHOW KOJUIEKIIMH ¥ MOTYT OBITh BBITPYKEHBI INTaTHBIMH cpeicTBamMu DSpace (puc. 7).
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Momotyk

CrtaTbuM M3 NepruoanYecknx N3aaHum n
cOOPHMKOB (Ha MHOCTPaHHbIX A3bIKax) =
Articles from periodicals and collections
(in foreign languages) rrasuas crpanma

Mpaska
CChiNKH Ha pecypcbl
PeakTupoBaTb OTnpaBuTenen

JKenopT cobpaHua

SKCNOPT (MUrpaLis) CoGpaHa

3KCNOpT MeTajaHHbIX

MpocmoTp
asTopy 3armasuio TEME Aate Bbinycka
Mo asTopy
Kaibyshev, R [ 184 ]
OTNPaBHTL B 3Ty KONNEKLMIO
Belyakov, A m
= Lisetskii, F. N o
MoANKWKMTECE HA 3Ty KONNEKLMI0, YT0Ts! 8MENHEBHO NONYYATE YESA0MNEHUA NO 3NSKTPOHHON NOYUTE 0 HOBLEX A05aBNeHHRY OANUCATLCA
| RSS | Moskovkin, V. M ©
Pecypchl Konnekuuu (CopTMPOBKa No [laThl COXPaHEHHA B NO yObIBAHWI NopAAKE): 1 no 20 u3 2478 Zakhvalinskii V. S 51 3
NanbLUe =
fara HaasaHue AETOp(bI) Kolobov, Yu. R [ 43
BbINycka
Kubankin, A. S e
2021 Structuring meat systems using natural biopolymers
Blazhevich, S. V. [ 42 ]
2020 Agent model for evaluating efficiency of regional human resource ova
Shulga, N. F. ©

2004 Aocuicision o Coolich orounnont moteozns by Duccion CO) Lopaio A i Coguln A Do oo T4

Puc. 7. OkHO BBITPY3KH METAJaHHBIX KOJUIEKIIUU M3 YHUBEPCUTETCKOTO PETIO3UTOPHS
Fig. 7. Web-interface for unloading collection metadata from DSpace repository

BoisiBnenne nyOnMKaToOB MPOMCXOAMT IOCPEACTBOM BCE TOW KE MOAIPOrpaMMBI
OTpeieNICHUs] TTOXO0XKECTH 3aroJIOBKOB, CTEMEHb MOXO0XECTH MPH 3TOM CyOBEKTHBHO BhIOpaHa Ha
ypoBHe 80 %, dYTOOBI OXBaTUTH OOJIee CYIIECTBEHHBIC pA3IM4YWs B HAIMCAHUU 3aroJOBKOB
nyoimkanuii. OCOOCHHOCTPIO MMEHHO ATOTO AITOPHUTMA CPABHEHHUS SIBIISIETCS HEOOXOIUMOCTh
[PEABAPUTEIILHOTO MIPUBEICHHS CUMBOJIOB B 3HaucHUAX mouist «Title» B BhIrpy3Kke U3 KOJICKIIHUHU K
CpeIHEMY YPOBHIO BEPXHETO M HWKHETO WHJIEKCA, a TakKe mpuBeaecHue 3HaueHWi nomneit «Titley
CBOJHOrO (aila M HKCHOpTa K €AMHOMY (BepxHemy) peructpy. OnucaHHbIA (YHKIHOHAT
peanusyercs mocpencTBoM cieaytomero Python-ckpurra:

SUB = Str.maketrans("0123456739", "0123456789", )

dfwl['dc.title[ru]'] = dfwl['dc.title[ru]'].str.translate (SUB)
'] = dfwl['dc.title[ru]'].str.upper()
dfsl['dc.title'].str.upper()

dfwl['dc.title[ru]
dfsl['dc.title'] =

Tak kak B 9KCIIOPTHBIX Tabuuax u3 6a3z Scopus u WoS ¢opmatsl 3anici UIMEH COaBTOPOB
MyOJIMKai IMEIOT HEKOTOPBIE OTIIMYMS B YaCTH MCIIOJIB30BAHMS pa3/ieiuTeNeld Mexny pamunnen
Y MHMIIMAJIaMU COABTOPOB, a Takke cieays Tpedosanuto DC, s npuBeaeHus Cucka COaBTOPOB K
dopmary «®Damunus, M. O.» HeobxoauMo B cBogHOU Tabmuiie cpeactBamu Excel mpumenuts k
cronbdiy «Authorsy crieayronyro mociea0BaTeIbHOCTh aBTo3aMeH (mar 11 obiero ajaropurma):

1) 3aMeHUTH MMOCIIEI0BATEILHOCTh CHMBOJIOB «.,» (TOYKA U 3arsTas) Ha CUMBOII «%0%;

2) 3aMEHHUTH CUMBOJ «.» (TOYKa) Ha TOCIIEI0BATEIILHOCTh CUMBOJIOB «. » (TOYKa M IpoOen);

3) 3aMeHUTh CUMBOI «%0» Ha TIOCIIEIOBATEIILHOCTH CHMBOJIOB «.,» (TOYKa U 3aIisiTas);

4) 3aMEHHTH TIOCIIEIOBATEILHOCTh CUMBOJIOB « ;» (TIPOOET M TOYKA C 3aIsATOM) Ha «;»;

5) 3aMeHUTH TMOCIENOBATEILHOCTh CHMBOJIOB «; » (TOYKa C 3amsaToii W Mmpoden) Ha
MOCTIeIOBATENBHOCTD «.;» (TOYKA M TOYKA C 3aIAToMH);

6) 3aMEHHTH MOCIIEIOBATEILHOCTh CHMBOJIOB «..» (JIBE TOUKH) Ha «.» (OJHY TOUKY);

7) 3aMEHHTh TMOCIEIOBaTEIbHOCTh CHMBOJOB «., » (TOdYKa, 3amsras W MpoOen) Ha
MOCTIEIOBATEIBHOCTD «.;» (TOYKA M TOYKA C 3aIIATOH);

8) 3aMeHHTB /1Ba MOAPSIT HAYIIUX po0era Ha OHH.
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Jns pa3OueHHs 3HAYEHUH CTPOK, COJAEPIKAIIMX CIHUCKH COaBTOPOB MyOJIWKamui, u
pacmpesiesieHdss COaBTOPOB IO CTOJOIAM COMJIACHO CTPYKTYpe, MpeAcTaBiIeHHOM B Tabm. 1,
npumensieTcs GyHkims Excel «Teker mo cronbiiamy», Haxoasmascs Ha BKIaaKe «J/{aHHbIC» JICHTBI
[Weterings, 2021]. ITpu 3ToM B KauecTBE pa3ACIUTENS UCTIONB3YETCS CUMBOJ «;» (TOUYKA C 3aIsTOMH).

B uTore BoIOIHEHHsI BCEX OMEpaIlnii KTOTOBbIH (aiin B popmare Tabmuibl Excel umeer Buz,
Mpe/ICTaBICHHBIN Ha puc. 8.

A B C D E F G H | J K L i} N 0 E
1 |dc.title ~ dc.date * |dc.ider ~ dc.ider ~ |dc.ider = dc.ider ~ |dc.ider = de.dest ~ | dc.lang = |de.type ~ | dc.righ ~ [filenan ~ | dc.identifier.citati = de.cont ~ |dc.conl ~ de.cont ~ | dc
2 |Tempformi 2020 Metals 10 12 1 20 The microcen Review  2-52.0-850 Tempformi Tempforming as an ad Dolzhenko Kaibyshev. Belyakov, A.
3 Microstruc 2020 Metals 10 12 1 18 The microsen Article 2-52.0-850 Microstruc Microstructural change Odnoboko Belyakov, . Enikeav, NKa
4 |Understan 2020 Global Ecc 24 Analysis o en Article 2-52.0-850 Understani Understanding global ¢Lamchin. 'Wang, 5. 'Lim. C. H. Oc
5 |Exception: 2020 Scientific F10 1 Ti-rich bod en Article 2-52.0-850 Exception: Exceptionally high str: Eleti, R. R Klimova, W Tikhonovsk Ste
6 |Functional 2020 Scientific F10 1 Functional en Article 2-52.0-850 Functional Functional lateralizatic Artemenkc Sitnikova, Saoltanlou, Dre
7 | Two-dimen 2020 Crystals 10 " 1 12 Features iren Article 2-52.0-850 Twodimens Two-dimensional surfa Zakhvalins Mikulichev: Pilyuk, E. va
8 |The cytoge 2020 Internation 21 21 1 13 Mechanisr en Article 2-52.0-850 The_cytog The cytogenomic “theclourov, |. Y Vorsanova Yurav, Y. EZel
9 |On the fati 2020 Materials 13 19 This work ven Article 2-52.0-850 On_the_fal On the fatigue perform Malopheye Vysotskiy, Zhemchuz Mi
10 |Peptides: | 2020 Molecules 25 19 There is a en Review  2-s2.0-850 Peptides_fPeptides: Prospects fi Khavinson. Linkova, N Dyatlova, #Ku
11 |Mon-hemal 2020 Research |6 3 7h 56 Relevance.en Article 2-52.0-850 Nonhemat Mon-hematopoietic ery Belyaeva, ' Stepenko, Lyubimov, Ku
12 |Review of ¢ 2020 Research |6 3 1 5 General asen Review  2-52.0-850 Review_of Review of a new conce Dolzhikov. Shevchenk Pobeda, A Pe
13 |Erythropoi 2020 Internation 21 18 1 20 Preeclampen Article 2-52.0-850 Erythropoi Erythropoietin mimetic Korokin, V Gureev, V. Gudyrev. CGo
14 |(1R.3 §)-=2 2020 Acta Cryst76 1407 1411 The chiral en Article 2-52.0-850 1_R3_531 (1 R.3 S)-3-(1 H -Benz Kovalenko. Konovalove Merzlikin, - Ch
15 |Dataset of 2020 Data in Bri 31 Data on th en Data Pape 2-52 0-850 Dataset_ol Dataset of allele, geno Eliseeva, I Ponomarei Reshetnike Po
16 |Mechanisr 2020 Crystals 10 T 1 16 The as-queen Article 2-52 0-850 Mechanisr Mechanisms of grain :Panov, D. Dedyulina, Shaysultar Ste
A7 |Microstruc 2020 Metals 10 T 1 12 The preser en Article 2-52.0-850 Microstruc Microstructural charac Mironov, S Sato, Y. S Kokawa, FHir
18 |Manageme 2020 Journal of [243 3 285 292 Undergroui en Article 2-52.0-850 Manageme Management of harder Golik, V. |. Dmitrak, Y KomashchKa
19 |Socio-ecor 2020 E35 Web 175 The paper en Conference 2-s2.0-850 Socioecon Socio-economic aspec Samarina, Samarin, £ Skufina, T.
20 |Digitalizati 2020 E35 Web 176 The article en Conference 2-s2.0-850 Digitalizati Digitalization of the ag Polstaev. # Narozhnya Kitov, M.
21 |Using GIS 2020 E3S Web 176 The article en Conference 2-52.0-850 Using_GIS Using GIS technology Buryak. Z. Marinina, O.
22 |The influen 2020 Materials 13 12 1 23 Nanocrystien Article 2-52.0-850 The_influer The influence of co adiGoldberg, Obolkina. “Smirnav, Pre
23 |Daily asse 2020 Journal of [20 4 1673 1680 The purpocen Article 2-52 0-850 Daily_asse Daily assessment of p Kondakov, Voloshina, Kopeikina, Ka
24 |0On the wa 2020 Research |6 2 1 7 The coronz en Review  2-52.0-850 On_the_w: On the way from SAR: Soldatov, VKubekina, Silaeva, ¥_Bn
25 |0n the st 2020 Materials 13 9 The ultrafir en Article 2-52.0-850 On_the_st On the strength of a 3’ Odnoboko Yanushkey Kaibyshev, Be
26 |Dental con 2020 Polymers 12 5 A modifier en Article 2-52.0-850 Dental_cor Dental composition me Chistyako Kolpinskay Posokhove Ch
27 |Dataset of 2020 Data in Bri 29 Data on th en Data Pape 2-52.0-850 Dataset_ol Dataset of allele, geno Belyaeva, 'Ponomarei Reshetnike Po
28 |Sustainabl 2020 E35 Web 159 The article en Conference 2-s2.0-850 Sustainabl Sustainable developmi Sapryka, \ Shmigiriloy Vavilov, A. Pa
29 |Peculiaritie 2020 E3S Web 159 The article en Conference 2-52.0-850 Peculiaritic Peculiarities of urban yBabintsev, Gaidukova Ushamirsk Sh
30 |Special fez 2020 E3S Web 159 The purpos en Conference 2-52.0-850 Special_fe Special features of cor Bondarenk Panaedove Gurieva, L. Be
31 |Correction 2020 Research |6 1 29 40 Introductio en Article 2-52.0-850 Correction Correction of morphofi Lokteva, T.Rozhkov, | Gureev, V. Gu
32 |Retinoprat 2020 Biology 9 3 An importz en Article 2-52.0-850 Retinoprot Retinoprotective effect Peresypkir Pazhinsky Danilenko, Luy
33 |Sugar beel 2020 Climate 8 3 The weathien Article 2-52.0-850 Sugar_bee Sugar beet harvests uilLebedeva, Lupo, A. R Solovyov, +Ch
34 |Dataset of 2020 Data in Bri 28 Data on th en Data Pape 2-s2.0-850 Dataset_of Dataset of allele and g Reshetnike Abramova, Ponomarel Po
35 |Prevalence 2020 Internation 12 1 606 611 The acade en Article 2-52.0-850 Prevalence Prevalence and dynam Ruzhenkow Ruzhenkoy Rzhevskay M
36 |The health 2020 Internation 12 1 624 629 The axioloien Article 2-52.0-850 The_healtk The health in the value Vangorods Babintsev, Shmarion, Ko
37 |Great patri 2020 Internation 12 1 594 595 The paper en Article 2-52.0-850 Great_patr Great patriotic war 19¢ Lebedev, £ Shapovalo Kisilenko, Ko
38 |Rex Eris £ 2020 Internation 12 1 612 617 The proble en Article 2-52.0-850 Rex_Eris_ Rex Eris Si Recte Fac Penskaya. Lopin, R. £Lykov. E. Mo
39 |Attitude to 2020 Internation 12 1 599 605 The stigmzen Article 2-52.0-850 Attitude_tc Attitude to diseases a Rzhevskay Ruzhenkoy Ruzhenkoy Re
40 |Social coa 2020 Internation 12 1 618 623 Relevance.en Article 2-52.0-850 Social cocSocial coanition and it Shvets. K. Ruzhenkoy Ruzhenkow Rz

Puc. 8. Conepxkumoe nTOroBoro cBoJHOro (aiina asst GopMUpOBaHUS apXuBa I UMIIOPTa
Fig. 8. Content of the summary file for forming an archive for import

3akjaouyeHue

B cratpe OblT pa3paboTaH anropuT™M IOJATOTOBKM CBEIEHHM I MAaKeTHOTOo HMMIIOpTa
METaJaHHBIX O MYyONWKalusax u3 pedepaTuBHBIX 0a3 SCOpus m WOS B HHCTUTYIHOHAIBHBINA
penozutopuii Ha ruiargpopme DSpace, a Taxke pazpaboTaH NMPOrpaMMHBIN WHCTpYMEHTapuil 1is
peaiv3allid HEKOTOPBIX M3 3TaloB ATOro ainroputMa. WToroBelid TaONMuHBIN Qailn ciaemyet
npeoOpazoBath B popMmar «CSV» cpencrBamu Toro e Excel (war 12 obmero anroputma). Tak kak
(GyHKIIMOHAT TAKETHOTO UMIIOpTa B perno3utopuii DSpace pabdoraer ¢ apxuBamu popmata SAF, TO
HE00XO0/AMMO BOCIIOJIb30BAaThCsl TOTOBOM YTHIIMTON Al COOpKM M TeHepaluu MoJ0OHOrO apXxuBa
[Dietz, 2015]. Hwke mnpuBOIUTCS CKPHUNT JUIS OOOJOYKM KoMaHmHOW ctpoku Windows s
¢dbopmupoBanus Tpedyemoro SAF-apxusa.

java -jar safbuilder-1.6.jar -c e:\temp\toDS\ bsu.csv -z
[Tocre BBITIOTHEHWS JaHHOTO CKpumnta B cocTaB SAF-apxmBa BKITIOYArOTCS (Daliibl ¢

METaJaHHBIMH O MyONuKalusax W ¢ailmbl-MakeTsl myonukamuid. [Ipolecc makeTHOro MMITOpPTa
utoroBoro SAF-apxuBa rmokasad Ha puc. 9.
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Paznenbl/Konnekumu
Pecypcl

MpoLecc peLeH3MposaHHna

[TakeTHbIN ny o=

3a/aHMA Ha KypUpOBaHue
BuIGepuTe THN BXOAHBIX AAHHE  |13aneueHHble pecypcbl

Simple Archive Format (zip file ~ PECypcbi C OTpaHWYEHHbBIM AOCTYMOM

MMNopT MeTagaHHbIX

e B A ey e
BbibepuTe hain | ©ain He BuibpaH

BuiGepuTe KOMNeKUMK-BNaaensLua ana pecypcoe (JononHMTeNLHO)

8mo none Aensemes HeoGA3amensHsIM, Mo o3HaYaem, ecnu Bul ocmasume e20 nycmsiid, Bal domxHs! 8KITH4
apxusa

CTaTbM M3 NEPUOOMYECKUX M3NAHWA W COOPHUKOB (HA MHOCTPAHHBIX A3bIKAX) = Articles from periodicals and ¢

BhiSepHTe ApYrie KONMeKUMH, KOTOPLIM BYAYT NPUHAANEKATE SNEMEHTEI (HeoBA2aTeNLHO)

2001 rog
2001 rog
2001 rog
2001 roa
2002 rog
2002 rog
2002 rog
2002 rog

Puc. 9. OxHo maketrHoro nmmnopTta SAF-apxuBa ¢ METaJaHHBIMH O ITyOJTUKAIIHIX
Fig. 9. Web-interface for batch import SAF-file with articles metadata to DSpace

CoTpyaHUKH Hay4HO-OMOIMOrpaduuecKkoro KOHCYJIbTAIMOHHOTO ILIEHTpa 3aTpayvBarOT Ha
BHECEHHE METa/IaHHBIX OJHOM myOnukaruu oT 5 MUHYT. CpaBHUTENIbHBIE JTAaHHBIE O BPEMEHHBIX
3arparax Ha py4YHOE BHECEHUE METAIaHHBIX WIIM UX aBTOMATH3UPOBAHHYIO ITOJATOTOBKY M IMaKETHBIN
UMIOPT MPEACTaBICHBI B Ta0JI. 3.

Tabnuma 3
Table 3

Z[aHHLIe O BPpCMCHHBIX 3aTpaTaX Ha BHECCHUC CBG,Z[CHI/Iﬁ 0 MCTAaJJaHHBIX IIPHU UX PYYHOM
U aBTOMAaTU3UPOBAHHOM BHCCCHUU
Times spent on manual and automatically entering information about articles metadata

Bpewms, 3aTpaueHHOE
No Bpewms, Ha
- Conepxanue 3tana 3aTpayeHHOe Ha o
m\n . aBTOMAaTU3UPOBAHHBIN
PY4HOI BBOJ, CEK.
BBOJI, CEK.
1 2 3 4
1 | JoGaBiieHue MeTagaHHbIX OJJHOW yOJIMKAINN 360x337 -
2 | Dkcnopr ganHBIX U3 6a3 Scopus u WoS 300
3 O0beuHEeHNHE BRITPY30K U3 0a3 Scopus u WoS 60
B €IUHBIA CBOJI
4 | Ipeo6pasosanue DHO coaBTOpOB 120
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OxkoH4aHue TaOIUIBI 3
End of the table 3

1 2 3 4

5 dopMHupOBaHHUE CTIHICKA C IMEHaMH (aiiioB 30
pdf-makeros

6 CormocTraBieHue crucKa ¢ IMeHaMH (ainos- 20
MAaKETOB C JAHHBIMH CBOJIA

7 | BbisiBIICHHE HEBEPHO COMOCTABIEHHBIX (DAiIOB 600

g | YceueHue 1 IEPEUMEHOBAHHE HMCH daitnos- 60
MaKeTOB

9 | Dkcnopr koiutekiuu u3 DSpace 30

10 | ComocTaBieHue CBO/Ia C IKCIIOPTOM KOJUICKIIUU 900

11 | PacmpeneneHne COaBTOPOB MO CTOIOIAM 30

12 3aKITroYnTENbHBIC TTPeoOpa3oBaHus, 300
npeoOpa3oBaHus B YOpMAT «CSV»

13 | Umnopt SAF-apxuBa B peno3utopuii 1800

Bceero: 121320 4250

PesynbraTel JaHHOTO WCCIENOBaHHUS JEMOHCTPUPYIOT IIOYTH ABAALATHIEBATHKPATHOE
COKpallleHHEe BPEMCHHBIX 3aTpaT Ha MOJArOTOBKY M HMMIIOPT JAaHHBIX B WHCTUTYIUOHAIbHBIN
penozutopuii DSpace mpu uCmonb30BaHUM Pa3padOTAHHOTO MPOTPAMMHOTO HHCTPYMEHTAPHS,
NPUMEHCHUH CTaHJAPTHBIX O(QUCHBIX TPUWIOKEHUH M CICHUAIM3UPOBAHHOTO OECIUIATHOTO
MIPOrPaMMHOTO OOECTIeYeHHs, UMEIOIIETocss B CBOOOJHOM moctyre. Ha ocHOBe pa3paboTaHHBIX
ckpuntoB [Reznichenko, 2021] aBrop IuIaHHpyeT CO3[aTh MNPUWIOKEHHE C TpapuuecKuM
uHTEepdeiicom, KOTopoe Obl B KaUeCTBE BXOJHBIX JAaHHBIX MCIIOJIB30BAIO TPH SKCIIOPTHHIX (hailia, u,
B pe3yiabrate paboThl, (GopmHpoBano Obl TOTOBBIH CcBOAHBIH EXCel-paitn ¢ meramaHHbIMEH O
MyOIMKAIUSAX, TIPUTOTHBIN JIJIsl KOHBEPTAIMK B (hopMaT «CSV» M co3aanust KoHeuHoro SAF-apxuBa
JUTs mTakeTHoro umriopta B DSpace.
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OOHapyxeHHe pecypcoeMKHUX 3aNPOCOB K 0a3aM JaHHBIX HA OCHOBE
NPUMEHEHHUS CAMOOPTaHN3YIIIMXCH KAPT U HEYETKOI0 BHIBO/A

D Xaiian A.M., 2 Hoabumkos K.A., 2 Aarazaan C.M.M.
Y Vuusepcurer Tu-Kap, Upak, 64001, r. Tu-Kap, yn. Mocrapasus
2 BenropocKuii rocy1apcTBEHHBIH HALIMOHAJIBHBIN HCCIIEI0BATENLCKUN YHUBEPCHUTET,
Poccus, 308015, r. benropogn, yin. [To6ensr, 85
E-mail: ahmad.m.hailan@utq.edu.ig, polshchikov@bsu.edu.ru, Salahm.ghazali@uokufa.edu.iq

AnHoTanusi. MccnenoBaHus OpPHEHTHPOBAHBI Ha BBIABICHHE PECYpCOEMKHX 3alpocoB, Ha o0paboTKy
KOTOpBIX 3aTpayMBaeTCs HENOIMYCTUMOE KOJIMYECTBO PECYpPCOB BPEMEHHM, MpPOLECCOpa, AMCKOB M MaMSTH.
[Ipoananu3upoBaHbl CpeACTBA MOHUTOPHHIA M ONTHMHU3ALMH 3alIPpOCOB, HCIOJIb3YEMbIC B COBPEMEHHBIX
crcTeMax yrpasiieHus 0a3aMH JaHHBIX, 0003HaUEHBI X HemocTaTki. O00CHOBaHA aKTYaIbHOCTh Pa3paboTKu
HOBBIX HWHTEJUICKTYANbHBIX CpEJICTB CBOEBPEMEHHOTO M JIOCTOBEPHOTO OOHApYKEHUS DPECYypPCOEMKHX
3aIpocoB K 0a3aM naHHbIX. CaenaH BBIBOA O TOM, YTO AJIS BBISBJICHUS PECYPCOEMKHUX 3aIPOCOB IPEACTaBIISET
MHTEPEC aHAIN3 PACLIMPEHHOr0 HAb0Pa CTATUCTHYECKUX apaMeTpoB. MICXoqHy0 COBOKYITHOCTh TApaMeTPOB
3allpOCOB yJIAJIOCh COKPATHTh MyTeM IPeaBapUTEeILHOTO HOPMUPOBaHUSI Habopa mokazaTesieii ¢ IOMOIIBIO
CUTMOUAATIBHON (YHKIMM W MOCIEOYIOLIEro BbIOOpa KOHEYHOTO YHCia IJIABHBIX KOMIIOHEHT Ha OCHOBE
kpurepusa Kerrenna. BrinoiaHeHa KiacTepu3alysi MHOXKECTBA 3alIPOCOB C IIOMOLIBIO CaMOOPraHU3YIOIIEHCs
kapThl KoxoHeHa, Bo n3bexxaHue nepeoOydeHrs: KOTOpOi pa3padoTaH alropuTM MOUCKA PEKOMEHIYEMOIo
3HAYeHUs pajJiiyca TOMOJOTHYECKOH OKPECTHOCTH aKTHUBHBIX HEHpOHOB. [ pasrpaHHMuUEHHUs KJIacTEpOB
MPEIUIOKEH AJITOPUTM HEUYETKOTO BBIBOJIA. DKCIIEPUMEHTAIBHBIC HCCIIEA0BAHMS IOKA3aJIM LIeJIecO00pa3HOCTh
MPaKTHYECKOTO MCIIOJIb30BAaHUS MOITYYEHHBIX Pe3yIbTaTOoB.

KiioueBble c10Ba: pecypcoeMKure 3anpockl K 0a3zaM JaHHBIX, CAMOOPTaHU3YIOIIasCs KapTa, METO TI1aBHBIX
KOMITOHEHT, HEUETKHU I BBIBOJI, KOPPEKTHOCTh OOHAPYIKEHHUS 3aIPOCOB.

Jst murupoBanus: Xaitmran A.M., [lomemukos K.A., Anrazamu C.M.M. 2021. OGHapykeHHe PECYPCOEMKUX
3alpocoB K 0a3aM JaHHBIX Ha OCHOBE NPUMEHEHHS CAMOOPraHM3YIOIIMXCS KapT W HEYETKOro BBIBOJA.
DkoHomuka. Mupopmatka, 48 (3): 578-593. DOI 10.52575/2687-0932-2021-48-3-578-593.

Detection of resource inquiries to databases on the basis
of application of self-organizing maps and fuzzy output

D Ahmad M. Hailan, ? Konstantin A. Polshchikov, 2 Salach M.M. Alghazali
Y Thi-Qar University, Mostafavia St, Thi-Qar, 64001, Iraq
2 Belgorod State University, 85 Pobeda St, Belgorod, 308015, Russia
E-mail: ahmad.m.hailan@utq.edu.ig, polshchikov@bsu.edu.ru, Salahm.ghazali@uokufa.edu.iq

Abstract. Research is focused on identifying resource-intensive requests that consume an unacceptable amount
of time, processor, disks and memory resources. The tools for monitoring and optimizing queries used in
modern database management systems are analyzed, their shortcomings are indicated. The urgency of the
development of new intelligent tools for the timely and reliable detection of resource-intensive queries to
databases has been substantiated. It is concluded that the analysis of an extended set of statistical parameters
is of interest to identify resource-intensive queries. The initial set of query parameters was reduced by
preliminary normalization of the set of indicators using the sigmoidal function and subsequent selection of a
finite number of principal components based on the Cattell criterion. The clustering of a set of queries was
performed using a self-organizing Kohonen map, in order to avoid overfitting of which an algorithm for finding
the recommended radius of the topological neighborhood of active neurons was developed. To differentiate
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clusters, a fuzzy inference algorithm is proposed. Experimental studies have shown the feasibility of the
practical use of the results obtained.

Keywords: resource-intensive database queries, self-organizing map, principal component analysis, fuzzy
inference, correct query detection.

For citation: Hailan A.M., Polshchikov K.A., Alghazali S.M.M. 2021. Detection of resource inquiries to
databases on the basis of application of self-organizing maps and fuzzy output. Economics. Information
technologies, 48 (3): 578-593 (in Russian). DOI 10.52575/2687-0932-2021-48-3-578-593.

BBeaenue

Pecypcoemkum 3ampocom Kk 6aze JaHHBIX OyleM CUMTaTh 3ampoc, Ha 00pabOTKy KOTOPOTo
CEpPBEPOM 3aTPAaYMBAETCA HENOIYCTUMOE KOJIMYECTBO PECYPCOB BPEMEHH, MPOILECCOpa, TUCKOB U
namsatu. [louck u npeobpa3oBaHue pecypCcoOEMKHUX 3allpOCOB MPOBOJAUTCS crenuanucramu DBA
(Data Base Administrator) Ha oCHOBaHWM HMH(OPMAIUM CO CTOPOHBI KJIHMEHTOB. llocTtemenHoe
CHUKEHUE TIPOU3BOJUTEIBHOCTH PACIPEICICHHBIX KIUEHTCKUX CUCTEM TpeOyeT MPUHSITHS Mep
MIPOAKTUBHOW ONTUMU3ALINH.

3anpockl K 06a3aM JaHHBIX (OPMHUPYIOTCS C TIOMOIIBIO CHEIHAIBHBIX CPeICTB si3bika SQL
(Structured Query Language) [Wang et al., 2017]. Mcnosb3yembie B HACTOSIIEE BPEMs METOIbI
MOUCKA M UACHTU(UKAIMU TMPOOJIEMHBIX 3aIIPOCOB, MPUMEHSIONINECS B CHCTEMHBIX yTUIIUTAX, HE
BCET/ia MT03BOJISIIOT BBISIBUTH pecypcoeMkre SQL-onepaTopsl Wil MPOMYCKAKOT T€ 3aIIPOChI, KOTOPBIE
TOXE MOYXHO OTHECTH K KaTETOPUU PECYPCOEMKHUX. DTO CBA3AHO C TEM, YTO YTHIIUTHI UCIIOJIB3YIOT
OrPaHUYEHHOE YHUCJIO MapaMeTpOB IPOU3BOAUTENIBHOCTH, HECOBEPLIECHHBIE aJrOPUTMbI AHAJIN3A,
OCHOBAaHHBIC HA MPOCTOM paHXUpOBaHUH. DYHKIIMOHATBHAS U30BITOYHOCTh U BBICOKAs CTOUMOCTh
TaKUX YTHIHT SIBJISIOTCS UX JOMOJHUTEIbHBIMA HEJOCTATKAMH.

PyuHOI1 mouck mMo3BoJIsieT ¢ TyUlIuM KauyeCTBOM OOHapyKUBaTh nmpoodsieMubie SQL-3ampocsl.
OpHako CHOXHBIA U TPYyNOEMKUN MpOIECC aHamu3a OOJbIIUX 00BEMOB MHGpOpMalUu HE NaET
BO3MOXXHOCTH U€JOBEKYy oOpabarbhiBaTh JaHHBIE C NPUEMIIEMON CKOPOCThIO. PyuHOW mouck
npemnosiaraet OOJIbIIME BPEMEHHBIE 3aTpaThl, TpeOyeT HalWuus ONbITa U 3HAHHH apXUTEKTYpPbI
cucrteM ynpasieHus 0azamu gaHHbIX (CYBJ]), ocoOeHHOCTEN XpaHEeHUs! CUCTEMHOM MH(OopManuu,
SI3bIKa CTPYKTYPUPOBAHHBIX 3aIPOCOB, CTPYKTYP U MOJENEH TaHHBIX MPUKIIAJHBIX IPOTPaMM.

B nanHOM cTaThe U3J105KEHBI MOTyUYeHHBIE aBTOPAMH PE3yJIbTaThl UCCIIEIOBAHUM 110 aHATTU3Y
U pa3paboOTKe WHTEJUIEKTYAIbHBIX CpPEICTB, MpPEIHA3HAYEHHBIX [UIsI CBOEBPEMEHHOTO U
JIOCTOBEPHOTO aBTOMAaTHYECKOr0 OOHapyXEHHUs] peCypCOEMKHX 3arpocoB K 0a3am naHHbIX. Llenb
HCCIIEIOBAHMS — COBEPIICHCTBOBAHHUE Ipoliecca OOHAPYKEHUS PECYPCOEMKHX 3alpocoB K Oazam
JTAHHBIX Ha OCHOBE pa3pabOTKU aJTOPUTMOB HEHPOCETEBOM KIIACTEPU3AIMKM M HEUETKOTO BHIBOJIA.

O030p JauTEPATYPHI N0 TEME MCCIIETOBAHMS

W3BecTHBI pa3IUYHbIC MOIXObI, MMO3BOJIAIONIME MPEAOTBPATUTh MM MHHUMH3UPOBAThH
BJIMSIHME MEK3alPOCHBIX B3aMMOJICHCTBHI Ha OOIMiA KiacTep. AHalU3 HAyYHO-TEXHHUYECKOU
JUTEPaTyphl MOKa3ajl, YTO MPUMEHEHHE UMEIOIIMXCS CPEACTB MPOTHUBOJACHCTBUS POCTY PECYPCOB,
HEOOXOJUMBIX JIIsi 00pabOTKU 3ampocoB K 0a3aM JIaHHBIX, HA TPAKTUKE HE JaeT BO3MOKHOCTH
n30ekaTh mMpoOiieM ¢ MPOU3BOIAMTEIBHOCTHIO  HMH(GOPMAIIMOHHBIX  CHCTEM. Bcnemctsue
OJTHOBPEMEHHOM 00paOOTKM MHOTOYHCIICHHBIX MOCTYIHUBIIHMX 3allPOCOB HEPEAKO HAOIII0IaeTCs
4ype3MepHoe Bpems okumanus ux BeimoaHeHus [Kalmegh et al., 2018]. CoBpemeHHbIe METO/IBI
ONITUMH3AIIMK 3alPOCOB K 0a3zaM JaHHBIX 0a3MPYIOTCS Ha COOpe CTaTUCTHUECKOW WH(pOpPMAIIHH,
Kacarorieicst 00padaTbiBaeMbIX JaHHBIX. OTHAKO, €CITH CONEPKUMOE Oa3bl JAaHHBIX WIIH JICTATA3 IS
BBIUUCIICHUS OOJIBIIMX JaHHBIX YACTHYHO CKPBITHI TOJIh30BATEIBCKUMHU (DYHKIIUSIMH, TO TIOJTYYCHUE
HEOOXOJAUMOM CTATUCTHYECKOH HHGOpPMAIMK COMPSKEHO ¢ OOJbIIUMH cliokHOcTsAMu [ Sikdar,
Jermaine, 2020].
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B 11en1s1x moBbIIeHNSs TPOU3BOIUTEILHOCTH BBITIOJTHEHUS clieHapueB pessnnoHHbIXx CYB]] 6e3
M3MEHEHHS CYIIECTBYIOIIMX 3aPOCOB K 0a3aM JaHHBIX pa3paboTaHa mporpammHas miardopma Spark
[Bodepudi, 2020]. Co3mano mporpaMMHOe 0OeCIeYeHHE I JUArHOCTUKHA aHOMAITUi MIPEPHIBUCTHIX
MeJUIEHHBIX 3alpocoB. [lanHOe cpeacTBO O3 BMENIaTeNIbCTBA YeTI0BEKa MO3BOJISIET JUATHOCTUPOBATh
OCHOBHBIE TPUYMHBI MPEPHIBUCTHIX MEJICHHBIX 3ampocoB. Takue 3ampochl BBI3BIBAIOT CEpPhE3HbIC
npobsemMbl Uil TONb30BaTene 0a3 JaHHBIX, OTIMYAIOTCS OoJiee BBICOKMMHU TIOKA3aTeIISIMH
HCIIOJIb3YEMBIX PECYPCOB, YeM Apyrue MeieHHbIe 3ampockl [Ma et al., 2020]. Paspaborana cucrema,
MpeaHa3HauYeHHAs ISl TIOMOIIM TOJIb30BATEIISIM U CHEIHAINCTaM B OICHUBAHUU U KOPPEKTUPOBKE
xapaktepuctuk SQL-3anpocos. IlporpaMmHoe cpeacTBO MO3BOJISET MOJB30BATENSAM WHTEPAKTUBHO
«OTCHeKUBaThy» Tpobiemubie SQL-3ampockl, B TOM 4HCIe ¢ KOPPETHMPOBAHHBIMH TO3aIPOCAMHU
[Miao et al., 2020].

B pa6ote [Lekshmi, Meyer-Wegener, 2021] ocHOBHOE BHHMaHHE YICIACTCSA amapaTHON
ONTUMU3ALIMH 3a11pocoB B pessinoHHo CYB/] ¢ ucnosib3oBaHMEM paclIMPEHHBIX MPABUII U MOJACIICH
3arpar, a TaK)Ke€ YTOYHEHUIO CTPATETHil ONMTUMHU3AIUHM 3alPOCOB TSI M3MEHEHHSI COCTOSIHHNA WX
BoinosHeHus. [peanosxennsiit B cratee [Lan, 2021 ontumuzaTop 3apocoB aKTUBHO IPUMEHSIETCS BO
MHOTHX cUCTeMax 0a3 TaHHbIX. JIaHHBII ONTHMU3AaTOP HAa OCHOBE Y4eTa PeCypCHBIX 3aTpaT HCIIOIb3YeT
aTOPUTM TIepepacueTa IUIAHOB WCIOJIHEHHUs 3alpocoB, a 3aT€M HCIIONIB3YeT MOJENb 3aTpar AJs
BBIUMCIICHUS CTOMMOCTH U BBIOOpa IUIaHA C HAWMMEHBIIMMHU 3arparamu. VccienoBanue
[Muniswamaiah, 2020] opreHTHpOBaHO Ha OOECIEUCHHE MPOMEKYTOYHOW OOPaOOTKM 3arpoCOB U
ONITUMU3AIIMH 3aIPOCOB JIJISl TETEPOTreHHBIX 0a3 MaHHBIX. BBICOKMI ypOBEHb TpeOOBaHUI K pecypcaM
MO>KET OBITh CHIDKEH 32 CUeT MHUHHUMH3AIMM BPEMEHHU BBITMIOJIHEHHUS 3alpoca, YTO CIIOCOOCTBYET
MOBBITIICHUIO 3()(PEKTUBHOCTH MCIIOIL30BAHMSI CEPBEPHOM MaMSITH U BBIYHCIUTEIBHBIX IPOIIECCOPOB
[Bachhav, 2021]. /lyis moBbIIEHHs IPOU3BOAUTEIBLHOCTH 0OpPaOOTKH 3alpoCcOB K 0a3aM JaHHBIX B
MOCJICHUE TO/IBI IPUMEHSIIOTCS pa3paboTku Ha ocHoBe napayuienbubix CYB/] [Zhou, Ordonez, 2020].

B mpomecce o0paboTku 3ampoca JOHKEH (GOPMHUPOBATHCS IJIaH BhIMONHEHHS SQL-
orepaTopa, MO3BOJISFOIINN OIEPATHBHO M ¢ HAUMCHBIIIMMHU 3aTpaTaMH IMOJYYUTh 3allpariiBacMyro
u3 0a3pl JaHHBIX WH(pOpMalWio. AHalM3 IMOKa3ajl, YTO BBIIIEYKa3aHHBIE Pa3pabOTKU U ApPYyrue
COBPEMEHHBIC CPEJICTBA MOHUTOPHHTA M ONTUMHU3AIIMN 3alPOCOB, PCATM30BAHHBIC B TOM YHUCIIC B
CYB]J] Oracle, MS SQL Server, DB2, coptupyrootr u onenuBaioT SQL-omepaTopsl Ha OCHOBE
3HAYEHUH OJIHOTO, peXe JABYX WIM TPEX IMOKas3aresell, XapakTepHU3yIIIUX CKOPOCTb 00pabOTKU
3ampoca, a TakKe HCIOIb3yeMble Ui 3TOro pecypcebl. OIHAKO, KaK MOKa3bIBAET OMBIT, 3TO YacTO
MPUBOJNUT K OMIMOOYHOMY JMAarHOCTHPOBaHUIO pecypcoéMkux 3ampocos [Alghazali et al., 2021].

TakuMm o0Opa3om, ¢ pocToM 00beMa aHATM3UPYEMbIX JAHHBIX 7S BBISBICHUS MPOOIEMHBIX
SQL-3ampocoB TpeOyroTcsi Bce 0ojee CII0KHBIE WHCTPYMEHTHI MOHHTOPWHTA, TPEBEHTHBHOTO
aHalM3a W YIOpeXJaomedl onTUMHu3anuu. BelleykasaHHble OOCTOATENbCTBA  OMPEIENISIIOT
aKTyaJIbHOCTh pa3pabO0TKA HOBBIX HWHTEIUICKTYaJbHBIX HHCTPYMEHTOB JJII CBOCBPEMEHHOTO M
KOPPEKTHOTO OOHAPYKEHHS PECYPCOEMKHX 3allPOCOB K 0a3aM JTaHHBIX.

O0ocHOBaHME YN CJIA MAPAMETPOB, YYUTHIBAEMbIX IPH 00HAPYKEHUH
pecypcoeMKHX 3a1pocoB

Haubonee pa3BuThle TeXHOJOTMM cOOpa JAaHHBIX ISl MOHWCKA PECYPCOEMKHX 3alpOCOB
pean30BaHbl B aBTOMATHYECKOM XpaHuiuiie padoueii Harpy3ku CYB/] Oracle [Fernandez, 2015].
K HuMm oTHOCHTCS pacmmpenHoe xpanuiuiie paboueit Harpy3ku (Advanced Workload Repository,
AWR). Drta undpactpykrypa npenocrapiseT ciyxObl komnoHeHTaM CYBJ] Oracle mis c6opa,
COIPOBOKACHUS U HMCIIOIB30BAaHMS CTATUCTHK C LENBbI0 OOHApYKEHUS TPOOJIeM M CaMOHACTPONKH
[Fattah, 2014]. AWR no3BossieT coOupaTh pa3IHyHyr0 HHPOPMAIIHIO O 3aIpocax 1 padoTe CUCTEMBI.
HawmmyammM oOpa3oM [UIsi TIOWCKa W TOCIEAYIOMIEH ONTHMHU3AIUN PECypCOEMKUX 3alpOCOB
MOJIXOAAT CTATUCTUYECKHE JJaHHbIE MO BHIMONHEHHBIM SQL-oneparopam, coaepxarniecs B Ta0nuie
DBA_HIST_SQLSTAT.

OCHOBHBIM HCTOYHHMKOM HH(OpMaIuy, MOJE3HOW Ui BBISABICHHUS MpoOiieMHBbIX SQL-
OTIEpPaTOPOB, SIBIISIIOTCS CTATUCTHYECKWE MAaHHBIE O IMEPHOJE WCIOMHEHHWs 3ampoca. Yame Bcero
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onpeeleHue HHTCHCUBHO HCIIOJB3YIoNmEero pecypcbl SQL-3ampoca mMpou3BOIUTCS 1O OOJIBIIOMY
KOJIMYECTBY onepanuii uyrenus ¢ aucka (disk reads), mo koim4ecTBy oneparuii JIOrTH4eCKOro YTeHUS
(logical reads) unu utenus nanHpix U3 Oydepon (buffer gets), Mo yrciTy BHI30BOB CHHTAKCHYECKOTO
aHanm3a (parse calls), mo xonu4yecTBy BbITIONHEHUH (executions). OgHAKO HCCIEIOBaHUS MOKA3aIH,
YTO JUIS BBISIBJICHUS PECYpPCOEMKHX 3allpOCOB TPEACTABISICT HMHTEPEC PACHIMPEHHBIH Ha0op,
COCTOSIIIMN U3 32 mapaMeTpoB.

HccnenoBanusi MmoKa3ajiv, YTO PACHIMPEHHBIH HA0Op MapaMeTpoOB SIBISETCS WU30BITOYHBIM.
Jlyis ydeTa BCex 3THX MOKa3aTelei ¢ IeNbl0 0OHAPYKEHUSI PeCypCOEMKUX 3alPOCOB MOTPEOYIOTCS
AJITOPUTMBI C OOJIBIIION BEIYUCIIUTEIILHON CIIOKHOCTBIO, YTO HEXKEJIATEILHO B IIPOIIECCE BBITIOITHEHUS
MPAKTUYECKUX 3a/1a4. B 1esIX coKpalleHus Yuciia mapameTpoB, xapakrepusyromux SQL-3anpocsl,
ObUT HCIOJB30BaH MeTOJ IiaBHbIX KommoHeHT (Principal Component Analysis, PCA) [Belattar,
2020]. TIpumenenne wmetoga PCA mMO3BOJMWIO MOCTPOUTH HOBOE MPOCTPAHCTBO IMapaMeTPOB
MEHbIIEH pa3MepHOCTH. BHIOOP KOHEYHOTO YHCIIa TIIaBHBIX KOMIIOHEHT OCYIIECTBIISUICS Ha OCHOBE
kputepust KeTtternna, mo3Bossironero coxpanuts ot 65 % 1o 80 % uHbopmanuu, cocpeoTOUCHHOM
B MCXOJHOM Ha0Ope 3HAYMMBIX MPH3HAKOB. YCTAHOBIEHO, YTO Ui OOHapy)XKEHUsI MPOOJIEMHBIX
3arpocoB K 0azaM JaHHBIX JOCTATOYHO HCIIONB30BATh OT 4 10 9 3HAYMMBIX MapaMETPOB BMECTO
UCXOIHBIX 32.

C uCnosb30BaHNEM IMOTYYCHHOTO OTPaHUICHHOTO YHCIIa 3HAYUMBIX ITAPaMETPOB MHOKECTBO
BCEX BO3MOJKHBIX 3aIPOCOB K 0a3aM JTaHHBIX HEOOXOAUMO Pa30UTh HA HEKOTOPOE YKCIIO KIIACTEPOB,
OTJIMYAIOIIUXCSL PECYPCOEMKOCThIO BhINMOIHEHUsT SQL-oneparopoB. C 3Toi LENbIO Mpejiaraercs
HCIIOJIb30BaTh ammapat camoopranusyrommxcs kapT Koxonena (Self-Organization Maps, SOM)
[Sinha, 2010; Sakkari, 2020; Clovis et al., 2020], nHa ocHOBe KOTOpOro pa3paboTaH ajJrOpUTM
OOHapYKEHHSI PECYPCOSMKHX 3aIIPOCOB.

Pa3pa0orka anropurmMa o0HapyKeHHs PeCypCOEeMKHX 3alIpOCOB
ITycTh B cocTaBe camoopranu3yoleiicst kaptel umeetcsi N Heliponos. Kakplit HelipoH
IIPENICTABIISIETCS BEKTOPOM BECOB:
Wic = IWigs Wiz -eey Wi ooy Wi |, 1)
rne W, — Bektop BecoB Helipona HoMep K, HOMep Helipona mpuHuMaeT 3Hauenus k =1,2,...,N;
W,; — Bec HOMep | HelipoHa HoMep K ; n — 4mciio BeCOBBIX 3HAaUeHMI HEWpPOHA.

Pa3pabotan anroputm oOHapyXE€HHS PECYPCOEMKHX 3alPOCOB, COCTOSLINI U3 CIEAYIOUINX
[IAroB:
[ITar 1. Ha BXoa caMOOPraHU3YIOIIEHCS KapThl MOCTYHAET BEKTOP IMAapaMeTPOB 3arpoca

X = {Xl, Xoyeeey Xiyeeer X }, KOTOpBIH TpeOyeTrcs KiIacCUPUIMPOBATH C TOUKU 3PEHUS PECYPCOEMKOCTH.

[lar 2. Beibupaercs neiipon Homep K =1.
[lar 3. Jlns BHIOpaHHOTO HEpoHa HOMep K caMOOpraHM3yIONIEHCs KapThl BHIMHUCIAETCS

Mepa OIM30CcTH BekTopa ero BecoB W, :{Wkl,wkz,...,wki,...,Wkn} C BEKTOpPOM IapamMeTpoB
MOCTYIMHBIIETO 3arpoca 1mo Gopmyiie:

)

[ar 4. Homep BbIOpaHHOTO HEMpoHa yBenuyuBaeTcs Ha 1.
IITar 5. ITpoBepsieTcs BBIIIOJIHEHUE YCIIOBUS:
k<N (3)
B ciny4ae BBIOIHEHUS JAaHHOTO YCIOBHs OCYLIECTBISAETCS MEPEXo K mary 3, B IPOTUBHOM
ciydae — K mary 6.
[I1ar 6. BEITIONHAETCS MOUCK AKTHBHOTO HEWPOHA C MUHUMATLHBIM 3HaueHreM d; .
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[IIar 7. OnpenensieTcs KiaacTep, K KOTOpOMY MPUHAJICKUT aKTUBHBIN HEUPOH, HA OCHOBAHUH
4ero IMPUHUMAETCS pEIIEHHE O TOM, K KakOMy KJIacCy pEeCypCOEMKOCTH CJIENYyET OTHECTH
MOCTYIUBIIMIA 3ampoc.

Hcnonb3yemasi B JaHHOM aJTOPUTME CAMOOPraHU3YIOIIAACS KapTa A0 KHA OBbITh HACTpOEHA
C y4eTOM 3HAueHUH MapaMeTpoB MOCTYMaMUX 3anpocoB. C 3TOH LENbI0 co3aeTcs odyyaronias
BBIOOpKA, BKIrOuaromias 3Hayenus mapamerpoB N sampocos. Kaxaplii 3ampoc mpeacraBisieTcs
BEKTOPOM:

X = Kz Kzros Koo X (4)

— BEKTOp MapaMeTpoOB 3aIpoca HOMep (| , HOMEp 3ampoca MPUHUMAET 3HaueHus g =1,2,..., N;

e Xq

Xqi — mapaMeTp HOMEp | 3arpoca HOMEP (; n — YHUCIIO MapaMEeTPOB B BEKTOPE 3alIPOCOB.

Jis oOydeHus HEHpPOHOB CaMOOPIraHU3YIOIIEHCS KapThl IPEUIaraercsi HUCMOJIb30BaTh
CJIEYIOIUI aITOPUTM:

[Har 1. BeimonaHseTcsl MHULUAIA3ALMS aITOpPUTMa — 3aal0TCd UCXOAHbBIE JaHHBIE: YUCIIO
HEHpPOHOB, HayaJbHBIC 3HAYCHHS CKOPOCTH OOYYEHHUS HEWPOHOB W pajHyca TOMOJIOTUYECKOH
OKPECTHOCTH aKTHUBHOI'O HEHPOHA.

[lar 2. Hauunaercs mukia obydenus Homep t=1; BBOIsITCS HavyagbHBIC 3HAYCHUIT BECOB

HEMPOHOB Ha OCHOBE CIIyYalHOM HOpMaJIM3allMi HA UHTEpPBAJIE [0; 1] o popmyse:

o,5-%sz go,m%, (5)

rae Wy — Bec HoMep | HelipoHa Homep K B mepBoM muKIE 00y4eHus.

lar 3. BeiObupaetcst BeKTOp oOyuaromieil BBIOOpKH HOMEp ¢ =1.

Hlar 4. Ha BXoa camoopraHusymolleics KapThl [10/aeTCsi BbIOpAaHHBIA BEKTOp HOMEp (
oOywaromelf BBHIOOPKH; JUI KaKIOTO HEHpOHA BBIMOJNHAETCA BBIYMCIEHHE BeMMdMHBI Oy —
€BKJIMJ0BA PACCTOSHUS MEXY (-M BEKTOpOM OO0ydarolieil BhIOOPKH U BEKTOPOM BECOB HEHpOHa

HoMep K B Texymem nukie o6ydenus Homep t mo popmyie:

i()_(qi —Wkit)2 : (6)

i=1
rae X — 3HaYeHwe i-ro mapamerpa (-ro BekTopa obyuarouiel BbIOOpkH; Wi — Bec HOMep |

Heiipona Homep K B ke 00ydenus nomep t.
[ITar 5. ITo OTHOWIEHHIO K MOJAHHOMY Ha BXOJI CAMOOPTaHU3YIOLIEHCS KapThl BEKTOPY HOMEP

q O6y‘l3.f0H.[CI’I BH60pKI/I OIIPECACIACTCSA AKTHUBHBIN HeﬁpOH C MUHUMAJIbHBIM 3HAYCHHUECM qut , T. C.

HEWPOH, BECOBBIC 3HAYCHUSI KOTOPOro HamboJiee OJIM3KH K 3HAYCHHSIM (] -TO BEKTOpa OO0ydaromiei

BBIOOPKH.
Ilar 6. KOoppeKTHpyIOTCS BECOBbIE 3HAYEHHS BEKTOpA AKTUBHOTO HEHPOHA M BEKTOPOB
HEIPOHOB €ro0 OKPECTHOCTH 110 (POPMYIIE:
Wiicesz) = Wit D (X — Wiie) » (7

rae Wi,y — Bec Homep | Heiipona HOMep K, ckOppeKTUpOBaHHBI I CIIEMYIOIEro LUKIA
00yuenus Homep (t+1); W, — Bec HOMep i HelipoHa HOMep K B TeKyiueM nukie oOyueHus HOMEp

t; o — 3HaueHme ckopocTH OOydeHHs HEHPOHOB B TeKylleM IuKIe oOydenus Homep t; N —

3HaYeHHEe QYHKI[MH COCEICTBA HEUPOHOB B TEKYIIEM IMKJIe 00yueHuss Homep L.

CxopocTh U3MEHEHHsI HEHPOHOB YMEHbILIAETCS OT LUKJIa 00y4eHHUs K IUKIY OOydeHHus 1o
JMHEWHOMY 3aKOHY. 3Haue€HUE (YHKLIUHU COCEACTBA HEHPOHOB BBIUUCISETCS C HCIOJIb30BaHHEM
rayccoBoi (hyHKIHUU:
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hye = XD —2% , ®)
t

IIe Y — PacCTOSHUE MEXIy KOOPAMHATAMU HelpoHa HOMEp K ¥ akTMBHBIM HEHPOHOM Ha CETKE

CaMOOPraHU3YIOLIEHCs KapThl; Oy — PaJuyC TOIIOJIOrHYECKONM OKPECTHOCTH aKTMBHOI'O HEHPOHA B

TEKyIIeM HuKJe o0ydeHus: Homep .
BenuunHa panpyca TONOJOTMYECKOM OKPECTHOCTH AKTUBHOTO HEMpPOHA YMEHBIIAETCSA C

KaX/IbIM LIUKJIOM OOy4yeHMsI Ha 1 OT HauyalbHOIO MAaKCHUMAJIBHOTO 3HAYEHUSI Oy A0 HEKOTOPOTO
3aJJaHHOTO 3HAYCHUSI.
Bennuuna yy Beruucigercs mno gopmyse:

e =|Ih =T,
k ” k a”, 9)
rae I — KOOpIMHAaThl HEMpOHA HOMED K Ha ceTke caMOOpraHU3yIOLIEHCS KapThl; I, — KOOpAuHAThI

aKTUBHOTO HEMpOHA HOMEpP @ Ha CeTKEe CaMOOPTaHU3YIOLIEICS KapThl.
[ar 7. 3naueHne HOMepa ( BBIOPAHHOTO BEeKTOpa 0Oydaroiieil BHIOOPKH YBETUYUBACTCS Ha

1. Eciiu g < N, To ocyiecTBisieTcs nepexo K mary 4, B IpOTUBHOM cllydyae — K 1mary 8.
Hlar 8. Homep nukma oOyuenus t yBennumBaercs Ha 1. 3HaueHWe ¢, yMEHbBIIAETCs Ha

BEIMYNHY A« , BEIMYMHA Oy yMeHbLIaeTcs Ha l.
[ITar 9. [IpoBepsieTcst BBIIIOJIHEHHUE YCIOBHUS:

=T (10)

rie O — 3Ha4eHHE paJuyca TOMOJIOTMYECKON OKPECTHOCTU aKTUBHBIX HEMPOHOB, PEKOMEHyeMOe
BO M30eKaHue MepeoOyIeHUsT CAMOOPTaHU3YIOLIEHCS KapThl.

B cnyuae, ecnu ycnoBue (12) He BBINONHSAETCS, OCylLIeCTBIsAETCs nepexond K mary 3. Ilpu
BBITIOJIHEHUH JTaHHOTO YCJIOBHUS aITOPUTM OOy4deHHs 3aBepiiaercs. Helponsl camooOyuaromeics
KapThl CYMTAIOTCS HACTPOSHHBIMHU JISI BHITIOJTHEHUS NajbHEHIIeN KiIacTepu3aluu.

B npencraBmeHHOM BBIIIE  aJIropuTMe BO H30ekaHWE TepeoOydYeHHs HEHPOHOB
CaMOOPraHU3YIOIIEICs KapThl UCIIOJIb3YETCS BEIMYMHA PEKOMEH1YEMOT0 paJnyca TOMOJIOTHYECKO

*
OKPECTHOCTH aKTHBHBIX HEHpoHOB. OT BbIOOpa 3HAUEHUSI O 3aBUCUT MPaBWIBHOCTh HACTPOUKHU
HEHUPOHHOIO CJIOSl CAMOOPraHU3YIOLIENCs KapThl.

Pa3padoTka ajJropurMa noucKka peKoMeHJIyeMOoro 3HAYeHUs PaJnyca TOMOJI0rH4ecKoi
OKPECTHOCTH aKTHBHBIX HEfiPOHOB

*

st o6ocHOBaHMS 3HaUEHUS O TIPEAJIaracTCsl BEIYMCICHUE OMMOKN 0000IIEHUS B KAk I0M
TEKYILEM [UKIIe 00y4ueHus: Homep 1 :

1 n N

Eo<——> > (RE+ Dy )| (i
NN iZik=

rae Ry — pasHOCTh CpeHUX 3HAYEHUH | -T0 ITapamMeTpa BEKTOPOB 00yJaroIIell BEIOOPKH M CPEIHUX

3HAYEHUH | -TO MmapamMeTpa BEKTOPOB KOHTPOJBHOM BBIOOPKH, ISl KOTOPHIX HEWPOH HOMep K ObLT

aKTMBEH B TeKyileM nukiae oOyuenus Homep t; D, — ycpenmenmas onenka mucnepcuu i-ro

napameTpa BEKTOpPOB oOydaromieil BHIOOPKH U | -ro mapameTpa BEKTOPOB KOHTPOJIBHOM BBIOOPKH,
U KOTOPBIX HEWPOH HOMep K ObLI akTHBEH B TEKyILIEM IKKIIE 00y4eHus Homep 1.
3uauenue Ryj; BBIUMCISETCS ¢ MOMOIIBIO BBIPAXKEHHS:

Rt = Adic — Axit s (12)
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rae A, —cpeaHee 3HaUEHHE | -TO ITapaMeTpa BEKTOPOB 00ydaroIeil BBIOOPKH, 1JIs1 KOTOPBIX HEHPOH
HoMep K ObLnl akTHBEH B TeKylleM LuKie oOydenus Homep t; A — cpemHee 3HaueHue i-ro

napameTpa BEKTOPOB KOHTPOJBHOW BBIOOPKH, U KOTOPBHIX HEWPOH HOMep K ObLI akTHBEH B
TEKyIIeM HuKJe o0ydeHus: Homep 1.

Cpennee 3HaueHHUE | -T0 mapamerpa BEKTOPOB 00yvaromieil BEIOOPKH, JUIsI KOTOPHIX HEHPOH
HoMmep K ObLT aKTHBEH B TEKYIIEM LUKIIE 00yIEHUs HOMED [, BRIYUCIIAETCS ¢ TIOMOMIBIO BEIPAXKEHHS:

_ 1 3t
At = Zxk.t, : (13)

t i=
rae )_(kitj — 3HAYCHHE | -TO MapaMeTpa | -ro BEeKTOpa 00ydYarolieit BEIOOPKH, JIi KOTOPOTO HEHPOH

HoMep K ObL1 akTHBEH B TeKyleM Iukie o0ydenus nomep t; J; — 4ncio BekTopoB oOyuaromei

BBIOOPKH, ISl KOTOPBIX HEMPOH HOMEpP K ObLI aKTHBEH B TEKYILEM LMKIIE 00ydeHus Homep 1.
CpenHee 3HaYCHHUE | -ro mapameTpa BEKTOPOB KOHTPOJILHON BHIOOPKH, JUIsi KOTOPBIX HEHPOH
HoMep K ObUT aKTMBEH B TEKYILIEM LUKJIE 00y4eHUs HOMED {, BBIYMCIISETCS ¢ HOMOIIBIO BBIPAYKEHHUS:
1 M

At =~ Kyitm - (14)

t m=1
rae Xy, — 3Ha4eHue 1 -ro mapamerpa M -ro BEKTOpa KOHTPOJIBHOM BEIOOPKH, /711 KOTOPOTO HEHPOH
HoMep K ObLI akTHBEH B TeKylleM HuKie o0ydenns Homep t; M, — 4ucio BeKTOpoB KOHTPOIBHOI

BBIOOPKH, JUISl KOTOPBIX HEMPOH HOMep K ObLI aKTHBEH B TEKYIIEM LUKIIE 00y4eHus Homep 1.

VcepenHeHHas OLGHKA UCIEPCHU | -rO Mapamerpa BEKTOPOB OOydaroleil BBIOOPKH U
i -ro mapamMeTpa BEKTOPOB KOHTPOJILHOM BBIOOPKH, JUISl KOTOPBIX HEHPOH HOMep K ObLI aKTHBEH B
TEKylIeM HukKie o0y4denus Homep 1, Beruucisiercs mo gpopmysie:

1 /— ~
Dyit = E(Dkit + Dkit)’ (15)

rae D,; — omenka mucnepcuu |-ro mapamerpa BEKTOPOB oOywaromieil BHIOOPKH, Ul KOTOPBIX
HelipoH HoMep K OblLn akTHBEH B TeKylleM uKiIe o0yuerus Homep t; D,;, — OLlEHKa aucrepcuu

i -ro mapamerTpa BEKTOPOB KOHTPOJILHOM BBIOOPKH, JUISl KOTOPBIX HEHPOH HOMep K ObLI aKTHBEH B
TEKyIIeM uKJe o0ydeHus: Homep .

JInst BBIYMCIIEHHS OIIEHKU AMCIEPCHH | -TO TapameTpa BEKTOPOB 00ydJaromield BEBIOOPKH, ISt
KOTOPBIX HEHpOH HOMep K ObLI aKTMBEH B TEKyIIeM LUKIe 00ydeHus Homep t, ucmonbsyercs
BBIpaKCHUE!

— _ — Vv
Dyt :_Z(intj - Akit) : (16)
‘]t =1
JIi1st BEIYUCIIEHHS! OLIEHKH JUCIIEPCHH | -T'O TApaMeTpa BEKTOPOB KOHTPOILHON BEIOOPKH, [Is
KOTOPBIX HeHpoH HoMep K ObLI akTHBEH B TeKylleM LUKIe oOydeHus Homep t, mcmonmsyercs

BBIpaKEHUE:
~ 1 Mt/ -
Dyit :M_ Z(intm - Akit)2 . (17)
t m=1L
[Tpennaraercss aaropuT™M IOHWCKAa PEKOMEHIYEMOIO 3HAU€HUs pajuyca TOMOJOTMYECKOU
OKPECTHOCTH aKTHBHBIX HEHPOHOB, COCTOSALIUI U3 CIEAYIONIUX 1IaroB:
[lar 1. ®opmupyercs MaccuB oOydaromiedl BbIOOpKH, coctosumidi w3 N BekTOpOB
[IapaMeTPOB 3alPOCOB:

X = {X1, X510y Koo Xy (18)

rie X, —BekTop HoMep ( oOyuaromelr BRIOOPKH.

q
Kaxxapliit BekTop 00yuaroiieir BHIOOpKU (GOopMUpPYETCs B BUAE BbIpaxkeHus (4).
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[lar 2. ®opmupyeTcs MacCUB KOHTPOJIBHOM BbIOOpKH, coctosimuii u3 N BekTOpOB
[1apaMeTPOB 3alPOCOB:

X :{Xl,iz,...,iq,...,iN}, (19)

rre Xq — BeKTOp HOMEp ( KOHTPOJIBHOM BHIOOPKH.

Kaxxaplii BEKTOp KOHTPOJIBHON BEIOOPKH POPMHUpPYETCS B BUJIE:

X = Fots Rogoeos Koo K, (20)

rjae fqi — 3HauYEHHE | -ro mapameTpa BeKTopa HoMep ( KOHTPOJIBHOH BHIOOPKH
[Iar 3. BelnoiHsIeTCs MHULMAIM3AIMS: 331aI0TCsl pa3Mepbl CETKH HEHPOHOB, YUCIIO IIUKIIOB
eé 00yueHus | ; ycTaHABJIMBAETCA HAYAIbHBIM HOMep 1uKIa o6ydenus (t =1); BBoasaTCs HauanbHbIE
3HAQYEHMS BECOB HEMPOHOB HA OCHOBE CIIy4allHOM HOpMaJIU3allMy HA UHTEpBAJIE [0; l] o ¢popmyne

(5); 3amaroTcst HaYaIbHBIC 3HAUEHMSI TAPAMETPOB &4 U Oy .

[ar 4. /Ing mogauy Ha BXOJ CAaMOOPTaHU3YIOIIEHCSl KapThl BBIOUPAETCSl HaYalIbHBII BEKTOP
(HoMep g =1) oOyuaroiieil BBIOOPKH.

[ITar 5. Ha Bx0oa camMoOpraHu3ylomiencss KapThl MOAAETCS BBIOpAaHHBIA BEKTOp HOMEpP {
oOyyaromeit BEIoopku. J{7ist kaxoro HelipoHa o gpopmyiie (6) BBITOIHACTCS BHIYUCICHUE BETMYMHBI
e -

[Har 6. [1o oTHOLIEHHIO K [TI0JAHHOMY Ha BXO0J1 CAMOOPTaHU3YIOIIEHCs KapThl BEKTOPY HOMED
( oOyuaroieit BEIOOPKY OMpeeiieTCss aKTUBHBIA HEHPOH HOMEp a B IHKJIe 00y4deHust Homep .

[ar 7. KoppeKTUPYIOTCSI BECOBBIC 3HAYCHHSI BEKTOPA aKTUBHOTO HEWPOHA 110 hopmyie:

Wai(rs1) = Wait T ()_(qi — Wit ) (21)
e Wi,y — BEC HOMED | AKTHBHOIO HeifpOHA, CKOPPEKTHPOBAHHBIH JUI CIIELyIOLIEro UK

o0yuenust Homep (t+1); W,; — Bec HOMep | aKTHBHOTO HeHpoHa B IUKIIe 00ydeHus Homep .

[Hlar 8. BriOuparoTcsi HEWPOHBI, MOMABIIME B TOIOJIOTHYECKYI0 OKPECTHOCTh AKTHBHOTO
HeWpoHa PaJycoM Oy .

Hlar 9. KoppekTtupyroTrcss BecoBble 3HA4YEHUS BEKTOPOB HEWPOHOB, IIOMABIIMX B

TOIOJIOTMYECKYIO OKPECTHOCTh aKTUBHOTO HelpoHa 1o gopmymnam (7)—(9).
[Har 10. 3nauenne Homepa (] BbIOpaHHOTO BEKTOpa 0Oydaroliel BHIOOPKU yBeINUMBaeTcs Ha 1.

Ecmu g <N, TO ocymiecTBiIseTcs Epexo] K mary 5, B IpOTUBHOM ciay4ae — K mary 11.

Har 11. s mogayu Ha BXOJ caMOOPTaHU3YIOIIEH st KapThl BBIOMpAeTCs HauyaJIbHBIA BEKTOP
(HomMep q =1) KOHTPOJIbHOW BBIOOPKHU.

[Iar 12. Ha BX0oa caMoopranu3yroIeicst KapTsl OJaeTcsi BBIOpaHHBIN BEKTOP KOHTPOJIbHOM
BbIOOpKU. [l Kakqoro HeMpoHa BBIMOJIHAETCS BBIYMCIECHUE BEJIUYMHBI €BKIUIOBA PACCTOSHUS

MEKIY (-M BEKTOPOM KOHTPOJILHOM BBHIOOPKH M BEKTOPOM BECOB HeiipoHa HoMmep K B Tekymiem
uKIe ooyuenus Homep t mo gpopmyie:

(22)

[ITar 13. Ilo oTHOIIEHUIO K MOJAHHOMY Ha BXOJl CAMOOPTaHU3YIOIIEHCS KapTbl BEKTOPY

KOHTpOJ'IBHOfI BBI60pKI/I OIIPEACIIACTCA aKTUBHBIN HCﬁpOH C MUHUMAJIbHBIM 3HAYCHUEM qut .

[ar 14. 3nauenne HoMepa ( BEIOPAHHOTO BEKTOpPa KOHTPOJIHHOU BBIOOPKU YBEITHUHUBACTCS
Ha l. Ecmm q < N, To ocymiecTBisieTcsl Iepexoa K mary 12, B IpOTUBHOM ciydae — K mary 15.

585



Beal'V

OkoHomuka. MHdopmaTuka. 2021, Tom 48, Ne 3 (578-593)
Economics. Information technologies. 2021. Vol. 48, No. 3 (578-593)

[ITar 15. Beruucnsiercss ommoOKa 0O0O0OIIEHUST B TEKYyIIEM IMHKJIE oO0ydeHus mo dhopmyiaam
(11)—(17).
lar 16. Homep nukia oOydenusi t yBenumuuBaercs Ha 1. 3HaueHHME ; YMEHBIIAETCS Ha

BeMuMHY Ao, BennunHa Oy ymenburaercs Ha 1. Ecim t <T , To ocymecTBisiercs nepexos K mary
4, B IPOTUBHOM clly4yae — K mary 17.
[ar 17. BeiOupaercss nuki OOyYeHHs t ¢ MHHHMAIbHBIM 3HadeHHeM Ej, ommOku

O606IHCHI/I${, ITIOCJIE KOTOPOI'0O HAYMHACTCA POCT BEJINYHNHBI Et . BI)I,Z[&CTCH COO6H.[CHI/I€ O TOM, 4TO IIpH

*

INPUHATUM PELIEHHUs O BbIOOpE BEIMUYMHBI O  PEKOMEHIYETCsl MCHOJb30BaTh 3HAUYEHUE pajauyca
TOIOJIOTHYECKOW OKPECTHOCTH AaKTUBHOTO HEWPOHA, IIOJYYCHHOE B IMKIE OOydeHHs t .
Omnpenensiercss Kiactep, K KOTOPOMY IPUHAAJIEKUT aAKTUBHBIA HEWPOH, Ha OCHOBAaHMM 4YEro
IIPUHUMAETCS PELIEHHE O TOM, K KaKOMY KJIacCy PECYPCOEMKOCTH CJIEIYET OTHECTU MOCTYINUBIIUI
3arpoc.

Pa3pa6oTka ajropurmMa pasrpaHudeHHs KJIACTEPOB CAMOOPTaHU3YIOIIEHCsl KAPThI

B mnponecce o0yueHuss camoopraHU3yIOLIEHcs KapTbl 3HAYEHUS BeCOB €€ HEMpOHOB
HACTPaMBAIOTCS B COOTBETCTBUU CO 3HAUCHUSMHU MAapaMETPOB 3alPOCOB, COJEPKAIINXCS B BEKTOPAX
oOyuatomeii BBIOOPKU. B pe3ymbraTe 00pa3yroTCsi KiacTepbl HEWPOHOB, HMMEIOIIUX OJIM3KHE
3HaueHUs BecoB. UTOOBI MOMY4YUTh BO3MOXKHOCTH HCIOJB30BaTh KJacTephl HEHPOHOB
CaMOOPTAaHU3YIOMIEHCS KapThl IS KJIACCH(HUKAIIMKA 3allPOCOB C TOYKH 3PEHHUS PECypCOEMKOCTH,
HE00XO0IMMO UMETh JaHHBIE O TPAHMIIAX ITUX KIACTEPOB.

BusyanpHplii aHanu3 OOyYEHHBIX CaMOOPraHU3YIOIIMXCS KapT IOKa3ajl pPa3MbITOCTb,
HEYETKOCTh TpaHMI] MOJYyYEHHBIX KjactepoB. [Ipu 3TOM OYEHBb CIOKHO TOYHO OMIPEICIUTH

KOHKPETHBIA MHTEPBAJ YUCIEHHBIX 3HAYEHUH Wiq, Wi ,..., Wyj,-++, Wi, » TIO KOTOPBIM BEKTODP BECOB

Wk OJIHO3HAYHO OIIpCACIIACT IMPUHAIICKHOCTD HCﬁpOHa HOMCP k K TOMY WUJIKX MHOMY KJIACTCDY.

B cBs3u ¢ OTHUM, I OIPECACIICHUA T'paHUIl KIIACTCPOB HeﬁpOHOB MOXHO HMCIIOJIB30BATLH aIlrapar
HEYETKOI'0O BBIBO/JA, KOTOpI:Iﬁ YCIICUIHO MPHUMCEHACTCA I PCIICHHA Pa3jIMYHbIX HAy4YHO-
texuuueckux 3amad [Polshchykov et al., 2014; Polshchykov et al., 2017; Polshchykov et al., 2019;
Polshchykov et al., 2020].

Yro0bI IIpHU pasrpaHUYCHUHN KIIACTECPOB MOXKHO OBLIO YYC€CTb 3HAUCHUS BCEX BCCOB HeﬁPOHOB,

BBCJICM BCIIMYMHBI O606H_ICHHBIX BC€COB HeﬁpOHOB. I[J'Iﬂ BBIYMCIICHUA BEJIMYUHBI Sk — O606H.ICHHOI"O
BECa HeﬁpOHa HOMEp k — MOKHO IPpUMCHHUTD HEUuETKHe ImpaBujia CJICAYIOLICTO BHUA:
If (W, =w")and (W, =w," )and... and (w; =w;")and ... and (W, =w,")

(23)
then (S =Yy);
If (W, =w")and (W, =W, )and... and (w; =w;")and ... and (W, =W, ") (24)
then (Sy =Y,); ’
If (W, =w4")and (W, =w,")and... and (w,; =w")and... and (W, =W, ")
: ; (25)
then (S, =Yy);
If (W =w )and (W, =W, )and... and (w; =w; " )and... and (W, =W, ") 26)
then (S, =Y,), ’
rac WIJr — HCYCTKOC MHOXCCTBO «BBICOKOC 3HAYCHUC | -ro B€Ca HeﬁpOHa>>; WI_ — HCUYCTKOC
MHOJKECTBO «HH3KOE 3Ha4deHHe |-ro Beca HEWpOHAY; Yl,Yz,...,Yy,...,YZ —  3HaYCHHUS
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WHINBUAYAJIBbHBIX BBIBOOOB COOTBCTCTBYIOIINX HCUCTKUX NPABUII;, Z — YHUCJIO HCUCTKUX IIPABHII,

z=n2.

Berancienne sHa4eHUI Y, CIEyeT BBIIONHSTH 110 (popmyte:

_ iy + Vol .+ Vil AV,

y V VotV oV,

Y

27

rae Vj —3HaueHHe A0U O0bSICHEHHOU Aucnepcuu | -ro mapaMerpa BEKTOPOB 3alpPOCOB.
Koodppuuuenter by, 05,...,0;,...,0, BBMumcnsiorcs ¢ yuetom Toro, xakomy mHederkomy

MHOXKeCTBY (Wi~ WJIM W; ) IPUHAIJISKUT BeanunHa W, B HEUETKOM IIPaBHUIIE HOMED Y :

L Wi =W
b = . (28)
0, Wki :Wi_.
3nayeHus Wiq, Wio, ooy Wi, «o.y Wi, MOTYT B OOJIbILIEH MIIM MEHBILEH Mepe COOTBETCTBOBATh

HEYETKHM MHOKECTBaM Wi ¥ W, . /Jlus BbIYMCIEHMS BEJMYMHBI 3TOrO COOTBETCTBHS
+ p—

BocHousb3yeMcs QyHKIusAMHU npuHaniaexHocTd U™ (W) 1 U™ (W,;) . FIX cMbICII 3aK/II04aeTCs B TOM,

uro 3HayeHne Gynkimu U T (W) MOKa3bIBaeT, ¢ KAKOH BEPOSTHOCTBIO 3HaUeHHE Wi IPUHAIUIEKUT

HEYETKOMY MHOXECTBY «BBICOKOE 3Ha4deHHe |-ro Beca HelipoHay, a 3HadeHHe (QyHKumu U™ (W)
[I0KA3bIBAET,
C KaKOHM BEPOATHOCTBIO 3HaueHUe Wi MPUHAUIEKUT HEYETKOMY MHOXKECTBY «HU3KO€E 3HaueHue | -ro

BECa HeﬁpOHa>). HalOKoe IIPUMCHCHHC B HCCHCI[OB&TGHBCKOI;'I IMMPAKTHUKC ITOJYYHIIN (bYHKHHH
MPUHAMJICIKHOCTU, UMCIOLIIUC BU, HpGIICTaBJICHHHﬁ Ha pPUCYHKC 1.

U™ (wg) 4
1 -

>
»

U~ (wg) 4
1 -

0 0 uimin uimax Wy
Puc. 1. ®yuxuuu npunaiexsocta U T (W) 1 U™ (W)
Fig. 1. Membership functions U " (w;) and U~ (w,;)
Ha pucyske | 0Go3HadeHBI ceyiomme BeamumHb: UMM — MHHMMATbHOE 3HAYCHHE

napamerpa Homep | B 00ydaromieii BHIOOPKE BEKTOPOB 3aIIPOCOB; U™ — MakcuManbHOE 3HAUEHUE
napameTpa HoMep | B 06yuaroleii BHIGOPKE BEKTOPOB 3allPOCOB.

YroObl BBIUMCINTH MOKA3aTeNb O, Ha OCHOBE HEYeTKHMX mpasui (23)—(26), npexie Beero,
HE0OXOIUMO BBITIOTHHUTH (ha33U(UKALINIO, T. €. BBIYMCIUTH 3HAUCHUST (YHKIMH TMPUHAJICKHOCTU

BeIUIUH Wi, Weo, ooy Wiy -y Wy, HEUETKUM MHOXKECTBAM Wi+ uw .
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min .
0, Wi <U; ;

min
Wi — U

uimax _uimln

U™ (W) = ;U™ <wg <u™; (29)

max.
i '

1 w;=u
1, W <u™;

max
Ui — W

uimax _ uim|n

U~ (W)= ;UM < wg <™ (30)

max
0, Wki > Ui .
CJ'IGI[YIOH_[I/IM OTaIlOM ABJIACTCA arpErupOBaHUC:

Giq =U" (W) AU (Wp) A AU (Wig) A AU (W)

(D)
sz =U Jr(Wkl) AU Jr(sz) A..AU Jr(Wki) /\.../\U_(Wkn) ’ (32)
ka =U +(Wk1) AU +(Wk2) A.oAU _(Wki) A..AU _(Wkn) (33)
sz =U _(Wkl) AU _(sz) AnU _(Wki) A.AU _(Wkn) ) (34)
3aKIFOYATENbHBIM TAIOM BBIUHCICHUA BEJIINYHUHEI Sk ABJISICTCS I[e(ba331/l(bI/IKaHI/IHI
G1Y1 +GyoYs +...+ Gy Yy +...+ Gy, Y,
- . (35)

Gy +Gyo +...+ Gy +...+ Gy,

B pesynbrare BBINOJHEHUS HEYETKOIO BBIBOAA KaXKIbli HEMPOH CaMOOpraHU3YHOIIEHCs
KapThl OyleT MMEeTh €IMHCTBEHHBIM Bec Sy . B TakoM ciydae, 4ToObl pa3sOMTh HEHPOHBI Ha
C ximacTepoB W TONYYHTHh TPAHHIBI KIACTEPOB, MOKHO MPUMEHHUTH AITOPUTM K-CpeqHuX JUist
OJIHOMEPHOTO IPOCTPAHCTBA.

[lar 1. V3 MmHOKecTBa HeiipoHOB BhIOUparoTcsi C HEHPOHOB, BeCa KOTOPBIX OYIYT CIIYKHUTh
Ha4yaJbHBIMM 3HAUYEHUSMHU LIEHTPOB KiacTepoB. Ha HauanbHOM 3Tame Kaxablil kiactep OyneT
COJIep>KaTh TOJIBKO OJIMH HEHPOH, BEC KOTOPOTo BHIOpaH B Ka4eCTBE LIEHTPA ATOT0 KiIacTepa.

I1lar 2. BeiGupaercs ueiipon Homep K =1.

[lar 3. Jlng BeIOpaHHOTO HeifpoHa HOMep K BBIYMCISIOTCS Mepbl OJIM30CTH €70 Beca S K

3HAYEHMAM IIEHTPa KaKI0ro Kiaactepa mo popmyie:
Oe =S¢ —S
ke | c k| , (36)
e S, — 3HAYEHHE [EHTPA KIIacTepa HoMep C ; BelmurHa C MOXKET IpuHUMATh 3Hauenus ot 1 o C.
[ar 4. OnpezensieTcs MUHUMAIbHOE 3HAYEHHE Oj . BHIOPAHHBIA HEHPOH BKIIOYACTCS B

COCTaB KJIacTepa, AJIsI KOTOPOro 3HAYCHHUE 5|(C ABIACTCA MUHHUMAaAJIbHBIM.

[Har 5. [lepecunThiBaeTcs 3HaYEHHE LEHTpPa KjacTepa, B COCTaB KOTOPOTo OB BKIIOYEH
HOBBI HEMPOH:

S =iis,, (37)
L,

=1
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rae S| — 3HaueHue Beca | -ro Heiipona kiacrepa Homep C; L, — umcino HelfipoHOB, BXOISIIMX B

KJ1acTep HoMep C.
[ITar 6. Homep BbIOpaHHOTO HEWpOHa yBeIWYUBaeTCs Ha 1.
[IIar 7. [IpoBepseTCs BBINOIHEHHUE YCIOBHUS:
k<N . (38)

B ciydae BbIOJHEHUS JAHHOTO YCIIOBUS OCYIIECTBIISETCS IEPEXO/ K 1Iary 3, B IPOTUBHOM
ciydyae — K mary 8.

[Har 8. CoxpaHsOTCS COCTaBbl KJIACTEPOB, IIOJYyYEHHbIE HA TEKYLIEH HTepanuu.
CpaBHUBAIOTCS COCTaBbl KJIACTEPOB, MOJTYYEHHbIE Ha TEKyILIeH M mpenplayiied urepanusax. Ecnu
COCTaBbl HE COBIIAJIM, TO OCYILLECTBIISIETCS MEPEXO/ K I1ary 2 ¥ BBIIOJIHAETCS CIEAYIOLIasi UTeparus
pa3bueHus HeHPOHOB Ha KJacTepsl. Eciiu cocTaBbl COBNANU, TO PEKOMEHAYETCS IPUHSATH PELICHHE O
TEKyILeM pa30reHnn HEHPOHOB Ha KiacTepsl. KoHer anroputma.

IIpoBeneHne IKCIEPHUMEHTAIbHBIX HCCJIEIOBAHUIA 110 OlleHKe KOPPEKTHOCTH 00OHAPYKEHUsI
pecypcoeMKHX 3a1pocoB

[IpencraBieHHbIE BBIIIE AJTOPUTMBI PEATM30BAHBI B BUAE IPOrPAaMMHOI0 o0ecrieueH st s
knacrepm3and  SQL-3ampocoB ¢ MCMONB30BaHMEM —camoopranusytomercs kaptel  (SOM-
Kkjactepuzanuun). PaspaboTka mporpaMMHBIX CpeACTB BbINOJIHEHa Ha s3blke Python Ha ocHoBe
TEH30PHBIX BBIYMCIICHUH ¢ TOMOIIBIO cpeacTB oubmmoTeku TensorFlow.

[TpoBeneHHbIN aHATU3 [TOKa3aJl, YTO MHOXKECTBO 3aPOCOB, MOCTYHAIOIIUX K 6a3aM JaHHbIX,
CIIEYEeT CTPYNIIMPOBATH B MPEJIENIaX YETHIPEX KIACTEPOB:

— 1-i1 kmactep — pecypcoeMKHe «TSKeNble» 3alpochl, KOTOPblE B MPOLECCe BBIIOIHEHUS
XapaKTepU3yIOTCS MHTEHCHBHBIM HCIOJIB30BAHUEM CHCTEMHOW MaMSTH, MPOLECCOPOB, TUCKOBOTO
IIPOCTPAHCTBA M KaHAJIOB BBIBOJIA;

— 2-ii KJjacTtep — PpecypcoeMKHe «MEIJICHHBIE» 3alpoChl, ISl KOTOPBIX XapaKTepPHBI
IPOLEeypbl YACTOTO UCTIOIHEHUS U NEPEKOMIIMIIALMI;

— 3-ii KIacTep — cirydaifHple IpoOJIeMHbIE 3aIPOChI, BOSHUKAIOIIUE M0 MPHYNHE CITyJaitHON
BPEMEHHOW HEXBAaTKU PECYPCOB JUIsl UX BBIMOJIHEHUS U3-3a IMKOBBIX HAIPy30K B CETH, Ha cepBepax,
B TIpoIieccopax, Ae(UIITa pecypcoB BO BpEMsI BBHITIOJHEHHUS IPYTHX 3AIPOCOB;

— 4-if kyacTep — oCTaJIbHbIE HE pecypcoeMKHe (He TPOOJIeMHbIE) 3aIPOCHI.

Jns uneHTudUKaIuy pa3aMdHbIX BHJIOB 3alpocoB nposeneHo 6osee 500 3KCneprMEHTOB.
ITpu 3TOM HCIIOIB30BAIMCH UCXO/IHBIE TaHHbIE, IPECTaBIeHHbIEe B TabnuLe 1.

B nporecce sKCnepuMEHTOB BBITIOIHSITUCH AITOPUTMBI TOMCKA PEKOMEHIyeMOT0 3HAYCHUS
panuyca TOMOJOTHYECKOM OKPECTHOCTH aKTHBHBIX HEMPOHOB, HACTPOMKH caMOOpraHu3yroulencs
KapThl U TOCIIEAYIOMIET0 O0OHAPYKEHHUS PECYPCOEMKHUX 3allpOCOB, MOCTYIMAOMUX K 0a3aM JaHHBIX.
[Tonmy4yeHHble pe3ynbTaThl ObUIM MCIIOJIB30BAaHbl JJIS BBIYMCICHUS TOKa3areneld KOPPEKTHOCTU
OOHapyKEHHS PECYPCOEMKHX 3aIIPOCOB.

KoppekTHoCTh 0OHapy>kKeHUs 3ampocoB K 0a3zaM JIaHHBIX OLIEHHMBAJIACh C MOMOIIBIO JBYX
ITOKA3aTEeNEH:

1) BeposITHOCTH OOHApY>KEHHsI PECYPCOEMKHUX 3alpocoB K 0a3aM JIaHHbBIX;

2) BepOATHOCTH OIIMOOYHOT0 OOHAPYKEHUSI PECYPCOEMKHUX 3aIIPOCOB K 0a3aM JaHHBIX.

3HayeHHe BEPOSTHOCTH OOHAPYXKEHUS PECYypCOEMKHX 3alpocoB K 0a3aM JIaHHBIX
BBIYHUCIISIIOCH TIO hopMyIIe:

QZ , (39)

rie Qget — YMCIO OOHAPYKEHHBIX PECYPCOEMKHMX 3alpOCOB, MOCTYNHMBIIMX K 0a3aM JaHHBIX;

Qs — 4mMCII0 BCex pecypecoeMKHX 3alpoCoB, MOCTYIHMBIINX K 6a3aM JaHHbIX.
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Tao0muma 1
Table 1
Hcxonusie nangrie
Initial data
BCJ'H/I‘II/IHI:I 3HaIICHI/I$I
N 2500
n 5
0!1 0,1
Aa 0,01
Omax 15
T 20
C 4

J171s1 BBIYMCIICHHS BEPOSITHOCTH OIIMOOYHOTO OOHAPYKEHHS PECYPCOEMKHX 3alpOCOB K Oa3zaM
JAHHBIX UCIIOJIb30BAJIOCh BHIPAYKEHUE!

P = Qerr

err —
Qdet , (40)

rie Qg — YHMCIIO NOCTYNUBIINX K 6a3aM JAaHHBIX PECYPCOEMKHUX 3AIIPOCOB, OMIMOOYHO OTHECEHHBIX

K PECYpPCOEMKHUM.
Pe3ynbTarhl SKCIepUMEHTATIBHBIX UCCIICIOBAHHIA 110 OLICHUBAHUIO KOPPEKTHOCTH OOHAPYKEHUS
PECYPCOEMKHX 3apocoB ¢ romotbio SOM-KiacTepu3aluy npeACTaBlIeHbI B TA0IHIIE 2.

Tabmuma 2
Table 2
PGSYJ'II)TaTI)I SKCIICPUMCHTOB
Experimental results

BennyuHEI 3HayeHus
Cpennee 3nauenue Epip 1,214
Cpennee 3HaueHue O . 7,802
Piet 0,951
Parr 0,082

Kpome Toro, npoBeieHbl MHOTOYHCIICHHBIE 3KCIIEPUMEHTBI 110 00HAPYKEHHIO PECYPCOSMKHUX
3aIpOCOB C NMPHUMEHEHHWEM COBPEMEHHBIX CPEJCTB MOHHTOPHHIA M ONTHUMH3AIMH 3ampocoB SQL
Tuning Advisor u Oracle Cost-Based Optimizer. TlonyueHHble pe3yJibTaThl HCCICIOBAHUI
MpeICTaBJICHbI B TabuIe 3.

AHanu3 JaHHBIX, MPEACTABICHHBIX B TaOmuie 3, TOKa3bIBaeT, YTO MPEIOKCHHBIC
aJITOPUTMBI, KOTOPbIE peajn30BaHbl B BUAE NporpamMmHoro obecreueHus SOM-kmacrepusanum,
MO3BOJISIOT MOBBICHTH BEPOSITHOCTH OOHAPYXKEHHUS PECYPCOSMKHX 3allpOCOB K 0a3aM JaHHBIX Ha
12,68 % — 15,27 % u CHU3UTH BEPOATHOCTH OITUOOYHOTO OOHAPYKEHUSI PECYPCOEMKHX 3aIpPOCOB K
06a3am manHbIX Ha 12,20 % — 24,39 % 1o cpaBHEHHIO ¢ PUMEHSIEMBIMUA Ha NIPAKTUKE CPEJACTBAMU
HACTPOMKH ¥ ONTUMH3ALMY IUTaHOB BhIMoTHEeHUsT SQL-3anpocoB.
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Ta6muma 3
Table 3
Pe3ynbTaThl OlleHUBaHUSI KOPPEKTHOCTH OOHAPYKEHHUS PECYPCOEMKHX 3alPOCOB
K 0a3aM JaHHBIX
Results of evaluating the correctness of detection of resource-intensive database queries

AHanu3upyemMbie CpeacTBa 3HaueHus Py 3uauenns Ry,
SQL Tuning Advisor 0,825 0,094
Oracle Cost-Based Optimizer 0,844 0,102
SOM-knacrepuzanus 0,951 0,082
3akiroueHue

Takum oOpazoM, B mporecce oOHapyxkeHHs HpoOneMHBIX SQL-omepaTtopoB MpemokeHo
UCIIOJIb30BaTh A0 9 3HAUMMBIX CTATUCTUYECKUX [TapaMETPOB, XapaKTEPU3YIOLIUX CKOPOCTh 00PaOOTKH
3ampoca, a TaKKe HCHONb3YeMble Ui 3TOro pecypcbl. Mcxomselii Habop 32 aHAIM3UPYEMBIX
napameTpoB, coaepskamuxcs B Tabnuie DBA HIST SQLSTAT xpanunuia padoueit Harpyszku CYB/]
Oracle, ynanoch COKpaTUTh IyTE€M MIPEABAPUTEIILHOTO HOPMUPOBAaHUS HAOOpa MOKa3aTesel ¢ IOMOIIbIO
CUIMOUJATBHON (DYHKLIMM M IOCIIETYIOIEro BEIOOpa KOHEYHOTO YKMCIa TIIaBHBIX KOMIIOHEHT Ha OCHOBE
kpurepus Kerrema. Kinacrepusauus Muoxectsa SQL-oneparopoB Ha ocHoBe SOM n1ana BO3MOKHOCTb
copmupoBaTh 4 OCHOBHBIX MOJMHOMKECTBA 3ampocoB. IIpu 3ToM pecypco€Mkue 3anpochl OKa3auch
cocpenoToueHsl B 2 Kiactepax. B pesynbprare JaHHOrO MCCIIENOBaHMs aBTOpaM yAaloch 0OOCHOBATH
KOPPEKTHOCTb UCIIOJIb30BaHUs COKPAILIEHHOI0 Ha0opa CTaTUCTUYECKHX MapaMeTpoB 1JIsl OOHapYKEeHUs
PECYPCOEMKHMX 3allPpOCOB. JTO MO3BOJIWJIO YCIEIIHO BBINOJHUTh HEHPOCETEBYIO KIIACTEPU3ALMIO
aHAJIM3UPYEMBbIX 3aIIPOCOB.

[Tpu BBIMTOTHEHUH UCCIIEOBAHH MTOTYYESHBI Pe3yIbTaThl, 001a1a0ye HayqHOW HOBH3HOM:

1. PazpaGoTtaH anroputM oOHapyXEeHHs PECYPCOEMKHX 3alpOCOB K 0a3aM JaHHbBIX, KOTOPBIH
OTJIMYAETCSl UCTIONBb30BaHUEM HEHPOHHON CaMOOpPraHM3YIOMIEHCs: KapThl i 00pabOTKH BEKTOPOB
napameTpoB 3anpocoB. [IpuMeHeHHe aaropuTMma MO3BOJISIET MOBBICUTH BEPOSITHOCTh KOPPEKTHOTO
oOHapyXeHHsI pECypCOEMKHX 3allpOCOB U CHU3UTh BEPOSTHOCTh UX OMIMOOYHOT0 OOHAPYKEHUSI.

2. Pa3zpaboTaH anroput™M IMOHCKa PEKOMEHIYEMOro 3HAa4eHHUs pajuyca TOMOJIOTMYEeCKOn
OKPECTHOCTH AaKTHBHBIX HEMPOHOB B CaMOOPTaHU3YIOIIECHWCS KapTe, KOTOPBIM YYHUTHIBAET
XapaKTepUCTUKH IapaMeTpoOB 3alpocoB oOydarolied M KOHTpoJbHOW BbIOOpKHU. IlpumeHeHue
alropuT™Ma 1No3BOJIAET  K30exkaThb IepeoOydeHHsT HEMpOHOB B Ipoliecce  HACTPOMKHU
CaMOOpPraHU3YIoIIeicsl KapThl, MpeJIHA3HAYEHHOW JUIsi OOHApyXEHHs PEeCYypCOEMKHX 3alpOCOB K
0a3aM JaHHBIX.

3. Pa3paboTan ajJropuT™M pasrpaHUYEHUs KJIACTEpPOB CAMOOPTaHU3YIOLIEHCS KapThl,
MpeAHa3HauYeHHOM I KjacCU(UKAIMU 3apocoB K 0a3zaM JaHHbIX. HOBU3HA anropuTmMa COCTOUT B
MCIOJIb30BAHUU HEYETKOTO BBIBOJA JUIsl BEIYUCIEHHUSI 0000IIEHHBIX BecOB HeMpoHOB. IIpumeHenune
QIrOpuTMa IMO3BOJSIET O00ECHeYuTh MOJyYEeHUE TpPaHULl KJIAcTepoB JUId  HOCIEAYIOLIETo
HelpoceTeBOro oOHapyKeHHs pECYpCOEMKHX 3alpOCOB K 0a3aM JTaHHBIX.

BrlnosnHeHue SKCIIepUMEHTOB 110 OLIEHUBAHUIO KOPPEKTHOCTH OOHAPYKEHUS PECYPCOEMKUX
3aIIpOCOB C MTOMOIIIBIO Pa3pabOTAHHBIX aJTOPUTMOB ITOKA3aJI0 MPEUMYIECTBO UX HCIIOIb30BaHUS IO
CPaBHEHHUIO C JPYTMMHU CIIELHATN3UPOBAHHBIMHU MPOTPAMMHBIMU CPEACTBAMM, UYTO MOJTBEPKIAET
11€J1ec000pa3HOCTh MPUMEHEHUS Ha IPAKTUKE PE3yJIbTaTOB MIPOBEIEHHBIX UCCIIEIOBAHUI.
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Bb100p 00/1a4HOT0 penieHus 1Jisi ABTOMATH3AUMH OM3HEC-KOMMYHHKAIIUA
KOMIIAHUM METO0M AHAJIU3a HepapXuii
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AnHorauusi. CloXHBIIAsCS BO BCEM MHUpPE CHUTyalusi ¢ MaHAEMHEH MoKas3ana, KaKk BaXHO HMETb
WHCTPYMEHT UIsl OBICTPOrOo UpPUHATHS OOOCHOBaHHBIX pelieHnd. HeoOXoauMoCTh AMCTAaHIMPOBAHHMSA,
o0ycoBIeHHasl BUPYCOM, IIOCTaBHIa OU3HEC Iepe] HETPUBHAIBHONW B OOJIBIIMHCTBE CIIydaeB 3agadeid —
OpraHu3alluy yAaJeHHOH paboThl IS COTPYAHMKOB B MHHHUMAaJbHBIE CPOKH. BBIOOp KOMILIEKCHOTO
peuieHus s odecreyeHns HeMpepbIBHOCTH OM3HEC-KOMMYHHKAIIUN C YIETOM Pa3UYHbIX MPEANOYTCHUH,
BBIpaXXAIOIIUXCA B CyOBEKTUBHON OLIEHKE Pa3IMYHBIX KPUTEPUEB, CTAHOBUTCS aKTyallbHBIM JJIsS KOMIIAHUH
MAaJIoro ¥ CpeAaHero pasmepa. B To e Bpems BecbMa Majio HayYHBIX MCCIEI0BAaHUN MOCBSIICHBI IpobIemMe
000CHOBaHHOT'0O MHOTOKPUTEPHAIEHOTO BEIOOPa KOMILIEKCHBIX OOJIAYHBIX PEelIeHUH JUTsi HHPOpMaTH3auN
OM3HEC-KOMMYHHKAIUH, aBTOMAaTU3alluU YAAJICHHON paboThl COTPYIHUKOB BUPTYaIbHBIX 0hucoB. Llenbio
HCcCiICcaJ0BaHUA ABIACTCA BI)I60p MMpOrpaMMHOI0 peUICHUA JId OpraHvu3allviud BUPTYAJIBHOI'O pa60Hero
MPOCTPAHCTBA U OM3HEC-KOMMYHHUKAIIMNA [T KOMITAHUH MaJjioro M CpeIHero pasmepa. BrIoHEeH KpaTKuit
0030p pBIHKA IPOrPaMMHOI0 00eCIeUeHus], TTO3BOJISIOILEI0 OPraHU30BEIBATD Ul COTPYAHUKOB KOMIIAHUH
BHPTYaJbHBIN pabounii cToN 1 6a30BbIE IETOBBIE KOMMYHHUKAIIMU. B craTthe copmymnpoBaHsl TpeOOBAHS
K OCHOBHbBIM q)YHKHI/IOHaHI)HI)IM BO3MOXHOCTAM, KOTOPBIC HCO6XO[II/IMI)I JIs1 OpraHu3aluu YI[aJICHHOP'I
paboTHl COTPYIHUKOB KOMIIAHWU, W BHIOpaHBI ajbTePHATHUBBI OONAYHBIX PEIICHWH AT UX CPaBHEHUS.
PaccmoTpeHbl OCHOBHBIE KpUTEpUH BbIOOpa KOMIUIEKCHOTO OOJauyHOTO pelIeHus, Haubosiee BaKHBIE C
TOYKH 3PEHHS OPraHU3alUH JUCTAHMOHHON paboThl COTPYIHUKOB KOMIIAHMH MaJIOTO U CPEeIHEro OM3Heca.
Metonom Caaru T.JI. BBINOJHEHO paHXUPOBAHHWE AJbTEPHATUB IO MPEANOYTHUTENBHOCTH C Y4YETOM
MPHOPUTETHOCTH KPHUTEPHEB BBHIOOpa. B paMkax maHHOro wuccieloBaHHs OMpEeNIeHO, YTO Hamboee
MOAXOSIINM KOMIUIEKCHBIM OOJIAYHBIM pELICHHEM Ui aBTOMAaTH3alMKd OW3HEC-KOMMYHHUKaLUUH |
OpraHM3allii BUPTYAJIbHOIO IPOCTPAHCTBA B KOMIIAHUAX MaJIOro M CpeJHEro OM3Heca, Py CyLIeCTBYIOIIEH
B HacTosIIee BpeMsi KOHBIOHKTYpE pBhIHKA, siBisieTcs nHpopMannonHas cucrema burpukc 24. B kauecTse
aIbTEPHATUB ISl BEIOOpA ONTHMAJBHOTO pelleHus paccMaTpuBaiuch: butpukc 24, Google Workspace,
Microsoft Office 365, OnlyOffice. B kadecTBe MeToda HCCiieOBaHHUs ObUI NMPUMEHEH METOJ aHalHM3a
nuepapxui, NOCKOJIbKY OH JOMYCKAeT HEKOTOPYIO AOJI0 CYyOBEKTUBHOCTH CyxaeHul. [1pu aTom kpurepusmu
BBIOOpa M3 AJbTEPHATUB OBUIM Takhe (aKTOpbl, KaK: CEpBHC pabOTHl C JOKYMEHTaMH M BUPTYyallbHOE
XpaHwiuinie QaiaoB, JJEKTPOHHAs II0YTa, CHCTEMa MTHOBEHHBIX COOOIEHHWH, BHJICO3BOHKH,
BUJCOKOH(EPEHIIMN, CHCTEMa IUIAHUpOBaHWs  (KaleHaapH), ynoOHBIH  uHTepdelc, JIerKocTh
aJAMUHUCTPUPOBAHUS, TEXHUYECKAas! MOAEPKKA, HATMUNE MOOMIBHONW BEPCHH.

KaroueBble ciioBa: 00J1auHbIe CEPBHCHI, BUPTyalbHOE pabouee MPOCTPAHCTBO, BUPTYaAIbHBIH O(UC, BHIOOD
HAWIYYIIETO pEIIeHHs, KpUTCpUalbHBI aHalu3, MPHHSATHE pEUICHUi, aBToMaru3anus OusHec-
KOMMYHUKAaIi.

st uutupoBanus: Yukanosa E.B., CyxanoB M.b. 2021. BeiGop 00maqHOro perieHus s aBTOMaTH3aluu
OM3HEC-KOMMYHHUKAIMHA KOMITAHUKM METOIOM aHaln3a uepapxuil. Jxonomuka. Mudopmaruka, 48 (3): 594-6009.
DOI 10.52575/2687-0932-2021-48-3-594-609.
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Choosing a cloud solution for automating a company's business communications
by AHP (Analytical Hierarchy Process)

Ekaterina V. Chikalova, Mikhail B. Sukhanov
Saint-Petersburg State University of Industrial Technologies and Design,
18 Bolshaya Morskaya St, Saint-Petersburg, 191186, Russia
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Abstract. The global pandemic situation has shown how important it is to have a tool for making informed
decisions quickly. The need for distancing caused by the virus has put the business in front of a non-trivial task
in most cases — the organization of remote work for employees in the shortest possible time. The choice of a
comprehensive solution to ensure the continuity of business communications, taking into account various
preferences expressed in the subjective assessment of various criteria, becomes relevant for small and medium-
sized companies. At the same time, very few scientific studies are devoted to the problem of reasonable multi-
criteria choice of complex cloud solutions for informatization of business communications, automation of
remote work of employees of virtual offices. The aim of the study is to choose a software solution for
organizing a virtual workspace and business communications for small and medium-sized companies. A brief
overview of the software market that allows you to organize a virtual desktop and basic business
communications for the company's employees is carried out. The article defines the requirements for the main
functional capabilities that are necessary for the organization of remote work of the company's employees and
selects alternatives to cloud solutions for their comparison. The main criteria for choosing a comprehensive
cloud solution, the most important from the point of view of organizing the remote work of employees of small
and medium-sized businesses, are considered. The method of Saati T. L. was used to rank alternatives by
preference, taking into account the priority of the selection criteria. Within the framework of this scientific
study, it has been determined that the most suitable integrated cloud solution for automating business
communications and organizing virtual space in small and medium-sized companies, given the current market
conditions, is the Bitrix 24 information system. the choice of the optimal solution was considered: Bitrix 24,
Google Workspace, Microsoft Office 365, OnlyOffice. The method of analysis of hierarchies was used as a
research method, since it allows for a certain amount of subjectivity in judgments. At the same time, the criteria
for choosing from alternatives were such factors as: service for working with documents and virtual file
storage; Email; instant messaging system, video calls, video conferencing; planning system (calendars); user-
friendly interface; ease of administration, technical support; availability of a mobile version.

Key words: cloud services, virtual workspace, virtual office, choosing the best solution, criteria analysis,
decision making, automation of business communications.

For citation: Chikalova E.V., Sukhanov M.B. 2021. Choosing a cloud solution for automating a company's
business communica-tions by AHP (Analytical Hierarchy Process). Economics. Information technologies,
48 (3): 594-609 (in Russian). DOI 10.52575/2687-0932-2021-48-3-594-609.

BBenenne

OKOHOMHKAa B YCIOBHUSIX TaHJEMUU JUKTyeT CBOM IIpaBMjia BeleHus Ou3Heca.
Heo6xoauMocTh IUCTaHIMPOBAHMS IUIOTHO BOIIa BO Bce cepbl ku3HU. OOyCIoBIEHHBIN el
Mepexo/l Ha JUCTAaHIMOHHYIO paboTy — 3TO OAMH W3 acCHeKTOB, 3HAUMUTENbHO MOBIMUSABIIUI Ha
BOCTPeOOBAaHHOCTh MHJIYCTPUM MH(POPMALMOHHBIX TeXHOJIOTHI. busHec, B Toil 4yacTu, rie oH He
CB3aH C TPSAMBIM MPEJOCTABIECHUEM YCIYyr HACEICHHUI0, BBUJY OIPAaHUYECHUN BBIHYKICH
OpPraHU30BBIBaTh PA0OTy O(HUCOB B BUPTYaTbHOM MPOCTPAHCTBE CETH M, CIEI0BATEIbHO, BHIOMPAThH
ontuManbHoe 171 3Toro UT-pemenne. BeiOop B Mob3y MMCTaHIIMOHHON paboTHI OyeT 00yCIOBIICH
B TOM YHCJIE U dKOJornueckumu (pakropamu [ Tponuna, 3p10una, 2017]. ITpu 3TOM, KaKk Moka3bIBaeT
CTaTUCTHKA, B CIy4yae OpraHu3alii paboThl COTPYAHUKOB U3 JIoMa, BEIOOp Oy/AeT clienaH ckopee B
MOJIb3y OOJIAYHBIX pElIeHWH, 4YeM B TMOJb3y HapalluBaHUs COOCTBEHHOW HH(MPACTPYKTYpHI
[[anmoTuenko, 2020]. IlpoBeneHHble paHee HCCIEAOBAHUS HA TEMY OpPraHMU3alMM BUPTYaJIbHOIO
o(uca nmokasanu, 4To TaKOE peIIeHUE MOXKET ObITh IPUHATO €IIIe U TIOTOMY, YTO HE KaKasi KOMITaHUS
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MOJKET IMO3BOJHTH ce0e coaepkaTh INTaT BhICOKOKBanmupuumpoBaHHbXx WT-crenumanucroB s
OpraHU3aIMK U COMTPOBOXKICHUS COOCTBEHHOM MHpacTpykTypsl [KoHbsikoBa u ap., 2020].

[TepBooYepenHOTO MEpeHOCca B BUPTYAIBHOE TPOCTPAHCTBO TPEOYIOT (DYHKIIMHU, CBSI3aHHBIE C
BHYTPEHHUMHU U BHEHIHMMH OW3HEC-KOMMYHHKAIUSIMU KOMIAHUH. DTO padoTa ¢ JOKYMEHTaMU,
XpaHunuiie ¢ainoB, IUVIAHUPOBAaHME M OpPraHM3alUs BCTped, JenoBas mnepenucka. [Ipum stom
(GYHKIIUH TOJDKHBI OBITH JOCTYIIHBI U YAOOHBI B UCTIOJIb30BaHUH.

O0.n1auHble cepBHCHI (101 HUMU 37€Ch OyieM IOHUMAaTh HA0OP peIeHui i o0eceyeHHs
On3Hec-KOMMYHHUKaIui) Hauoosee 3 (HEKTUBHO paboTaroT 11 KOMITAHWK HEOOIBIIIOTO B CPETHETO
pasmepa (o 250 uenoBek), TUHAMUYHO DPACHIMPSIOMIMXCS U Teorpa@uuecKd pacipeae’IeHHbIX
[CT. 4 ®3 209, 2007; Kaiinep, 2020]. KpynHble KOMIaHUM MEHEE NMHAMUYHBI M, KaK MPaBUIIO,
UMEIOT COOCTBEHHYIO HH(PACTPYKTYPY, MOCTPOSHHOE HA HEW BUPTyalbHOE pabouee MPOCTPAHCTBO
u mrat UT-crienuaincTos.

OOGisiauHble CEpBHUCHI B HACTOALIEE BpeMs MHTEHCHBHO pEKIAMUPYIOTCS B KauecTBE
pasBUBaIOIIMXCS Mojenell Ouzneca [Mo0sSc0so-Zea, Saa, Paredes-Gualtor, & Sandoval, (2018)].
Onoxa Uuayctpuu 4.0 mpuBena K HOSIBJICHHUIO PsiJIa BO3MOKHOCTEH U MPOOJIEM JIJIsi MAJIBIX U CPETHUX
MpeanpHusATHiL;, Takue TexHonoruu, kak Murepuert Bemeit (IoT), Bupryanshas peansHocts (VR) nmmn
o0JlayHbIC BBIYMCIICHUS, KOPEHHBIM 00pa3oM MeHsSIOT OusHec-cTpykTyphl [Cotrino, Sebastian;
Gonzalez-Gaya]. [Ipu 3ToM COBpEeMEHHOW CTpaTerHMeil pa3BHTHSI MAJIOTO M CPEIHEro Ou3Heca
SBJIAETCS COTPYIHUYECTBO CYOBEKTOB OH3HECA, BaXHYIO pOJIb B KOTOPOM HIPAET CEpBUC-
OpUEHTHpPOBaHHas apxuTekTypa oOmaunbix BbruuciaeHuit (SOCCA) Hapsay ¢ TaKUMU MOJEISMU
HCI0JIb30BaHUsI MH(POPMAIIMOHHBIX TEXHOJIOTUN KaK CUCTEMbI YIPaBJIEHUS paOOYMMH MIPOlLieccaMu
(WIMS), cepBuc-opuentupoBannas apxurekrypa (SOA) [Cvetanovic, Nedic, & Eric, 2014].

Kak npasuiio, nunom, npuHuMaromum pemenust (JIIIP) B komnaHusx mMajioro u cpenHero
pa3Mepa, ABISETCS AUPEKTOP, a 4acTO IO COBMECTUTENBCTBY Biajenel OusHeca. Takum oOpazom,
METO, BEIOPAHHBINA JJISi paH)KUPOBAHUS allbTEPHATHUB, JOJDKEH 001a1aTh THOKOCTBIO U JOMYCKATh
HEKOTOPYIO JIONII0 CYOBEKTUBHOCTHU B CYKACHUSIX.

Uro0bl MpUHATE 00OCHOBAaHHOE B3BEIICHHOE PELICHHUE, JIMIIO, €ro NMPHUHUMAIOIIEE, MOXKET
MCIOJIb30BaTh Pa3INYHbIe TIOX0/IbI, HO HanbosIee yA00HBIM, C TOUYKH 3pEHUSI MHOTOKPUTEPUATBHOTO
aHanM3a W HE BcerJa (OpPMaIM30BAHHBIX 3HAYCHHWH BBHIOPAHHBIX IAPAMETPOB JUISL CPaBHEHHS
HECKOJIbKUX aJIbTePHATHUB, a TaKXKE C YUETOM CYOBEKTHMBHOCTH CYKIEHUH, OyIeT MeTo]| aHaiIun3a
uepapxuii, paspadorannslii Caatu T.JI. [Caatu, 1993; Crenanenko u ap., 2018]. B UT-otpacnu
METO]l aHajn3a hepapxuil ObLI MPUMEHEH, HalpuMep, MPU aHalIu3e KayecTBa 4ar-00ToB [Amato,
Marrone, Moscato, Piantadosi, Picariello & Sansone, 2017; Smutny & Schreiberova, 2020]. B cratse
[Astanti, Mbolla, & Ai, 2020] paccMoTpeH BBIOOP MOCTABINUKA CHIPLS B MPOU3BOCTBE MEPUYATOK C
IIPUMEHEHHEM KaK METOoJa aHaju3a uepapxuid, Tak U meroga CaaTu ¢ UCIIOJIB30BAaHUEM HEUYETKUX
MHOXkecTB. [Ipu 3TOM B KauecTBe MpOAOIKEHUsT MEeToJa aHanu3a uepapxuil Tomacom Caatu s
MEepapXUueCcKoro aHajan3a ajJbTEePHATUB TaKKe ObUI pa3paboTaH METOJ aHAIUTUYECKUX CETEH, CYyTh
KOTOPOT'O 3aK/Iiouaercs B paboTe ¢ CUCTEMaMH, UMEIOIIMMHU 3aBUCUMOCTH U OOpaTHBIE CBA3H MEXTY
AJIEMEHTaMU pPa3HbIX YPOBHEW Hepapxuil, u 0oJiee CI0KHOM aJITOPUTME BBHIYUCIICHUS TPUOPUTETOB
[CaaTn, Kepnc, 1991].

[TpeumyiiecTBa MeTO/1a aHAIUTUYECKUX CETEH:

— BBIIIE CTENIEHb 00OCHOBAHHOCTH PEILIECHUS;

— 0oJbIIe BO3MOKHOCTEH — METO/1 O3BOJISIET OLIEHUTh YCTOHYNBOCTD BBIOOPA;

— B oTIM4Me OT Kiaccuyeckoro metona T. Caatu, METOJl aHAIUTUYECKUX CETEH MO3BOJISET
YUUTBHIBATH CBSI3U MEK/Y 3JIEMEHTAMU HA Ka)XXKJI0OM YPOBHE UEPAPXUU.

Onmnako, Kak OyJIeT BHIHO J1ajiee, B pacCMaTprUBaeMo 3a/1aue ObUTH BEIOpaHBI 000COOJICHHBIC
KPUTEpUH, TaK KaK CBSI3M MEXK]Y JEMEHTAMU Ha OJIHOM YpOBHE, a UMEHHO MEXIY KPUTEPUSIMH U
CBSI3M MEXIY allbTePHATHBAMU OTCYTCTBYIOT JHOO sBisOTCS cinadbivu. [loaToMy ObLIO perieHo
BbIOOp 00JIAYHOTO PELIeHUs OCYILECTBIIATH KiaccudeckuM MetojoM T. Caatu 0e3 mpuUMEHEHUs
METOJa aHATUTHIECKUX CETeH.
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3ameTuM, 4TO Kak kiaccuueckmii meron T. Caatu, Tak M METOJ aHAJIUTHYCCKUX CCETCH
MPUMEHUMBI TTPU HEOOJBIIOM KOJIHYECTBE HKCIEPTOB. B ToM ciydae, Korna MHOTHE JIIOAU MOTYT
MOJCTUTHCS CBOMM pEIICHHEM 3a7auyd MHOTOKPUTEPHAILHOTO BBIOOpa 0€3 BBITOJIHEHUS
MaTreMaTUYeCKUX BBIUYMCIEHUH, a MCXOAAd U3 CBOMX 3HAHUM, OINbITA W HWHTYUIUH, A
KpUTEPUAJILHOTO aHajlu3a LeJaecooOpa3HO NPUMEHATh JpYrHe IOAXOAbl, OCHOBAaHHBIE Ha
HMHTEJUICKTYaJIbHOM aHaju3€e JIaHHBIX U MallMHHOM 00y4eHuu [ITumenos u ap., 2019; Haymos u ap,
2020]. MsbI Takke HE CTaly MPUMEHSTH UII MHOTOKPUTEPUAIILHOTO BBIOOpA OOJIAYHOTO pEIICHUs
METOJ paHAOMH3UPOBaHHBIX KO3 dumueHToB [Komoako, 2020], Tak Kak OH aKTyaJieH IMPU OOJIBIIIOM
YHUCJIe KPUTEPUEB U YPOBHEH HepapXuH.

OOBEeKTOM HCCIeIOBaHUS AJIsl JaHHOW CTaThbU ObUT BHIOPAH PHIHOK IMPOrPAMMHBIX CPEJCTB
JUIE aBTOMATHU3allMM JCATEIbHOCTH KOMIIAHHMHA CpeIHEro pa3mepa, O00eCleYMBAIONUX €IUHOe
BUPTyaJibHOE pabouee IPOCTPAHCTBO /sl OM3HEC-KOMMYHHUKAIUH KOMIIaHHUH.

[IpeameTom uccneq0BaHus SBIISIOTCS XapAKTEPUCTUKU YKa3aHHBIX MPOrPAMMHBIX PEIICHUH,
OTIPECTSIONIME UX COOTBETCTBHE TPeOOBAaHUSM KOMIIAHMM M Wrparollde poJib MpU BBIOOpE
KOHKPETHOT'O PEHICHUSI.

CraThs MMeeT CIeAYIONIyI0 CTPYKTypy. B mepBom pasnmene yrouHsitoTcs TpeOoOBaHUS K
00JJauHBIM CEpBHCAM W TPOBOJUTCS AHAIN3 PHIHKA PEIICHUN, BBIOMPAIOTCS AIBTCPHATHBBI JIJIS
JabHEUIIIEr0 pacCMOTpPEHUs, CpaBHEHHs. Bo BTOpoMm pasziene BBIOMPAIOTCS KPUTEPUU IS
CpaBHEHHUs U BBHIOOpA ONTHUMAJIBHON albTEPHATHUBBHL. B TpeTheM pasnene mpeacTaBlieH aJropuTM
OLICHKU aJbTEPHATUB U KPUTEPHUEB, NPUBEACHBI PE3YNIbTaThl PACUETOB. 3AKIIOUEHHUE COACPIKUT
BBIBOJIbI 00 ONTHUMAJIHHOM OOJIAYHOM pPEHICHUU MPHU 3aJaHHBIX KPUTEPUAX, O MPUMEHUMOCTH
BBIOpAHHOTO CIIOCO0a MOAAEPIKKU MPUHSATHUS PELICHH.

O030p pbIHKA MPOrPAMMHBIX pellleHHid U BbIOOP aJIbTEPHATUB

JUis neranbHOrO aHaiu3a pbIHKA M IPEACTABICHHBIX Ha HEM pelleHUH Heo0XOoIuMo
copMHpOBATH YKPYITHEHHbIE TPEOOBAHMS IO COCTAaBY (DYHKIIMOHAJIA, KOTOPBIM JOJDKHBI 00JIaAaTh
ucKoMble MpoayKTel. Crenuduka Ou3Heca, ero HanpaBiIeHUs ACATEIbHOCTH He OepyTcs B pacyer,
MHTEPECYIOT TMPEXKIEC BCEro OCHOBHBIC (YHKIMH, CBSI3aHHBIE C OW3HEC-KOMMYHHKAIMSIMUA —
YHUBepCcaJbHbIE U 00s3aTeNIbHBIE JJIs1 BEIeHUs JII000oro OusHeca.

O6uauHblil cepBUC, MPEJOCTABISAIONINI OU3HECY YCIIyTH BUPTYalIu3alii OM3HEC-TIPOLIECCOB,
CBSI3aHHBIX C KOMMYHHUKallUsIMM BHYTPM KOMIIAaHMM U BHE ee, JOJDKeH o0najgaTb Habopom
¢yHKIIMOHAa, 0OecreunBaoIIMM O0ecriepeOoHOCTh AITUX KOMMYHUKALIUH.

Tak kak OW3HEC-KOMMYHUKAallMd — 93TO B3aUMOJIEHCTBHE CYOBEKTOB CHUCTEMbI
nHOPMATH3ALMH B ITPOIECCe PEIICHUs 3a/1a4 MpeIpuHuMaTeIbcTBa [ CIpaBOYHHK 110 9KOHOMUKE,
2020], To oCHOBHbIE (PYHKIIMH, KOTOPBIE JJOIKHBI ObITh 0OOECIeueHbl cpeicTBaMU HHPOpMaTHU3aLuN —
ObICTpble U Oe30IacHble COOOIIEHUS, 3BOHKH, MIEKTPOHHAS Mo4YTa, paboTa ¢ JOKYMEHTaMH U HX
XpaHeHHe B JOCTYIMHOM JJIsi BCEX YYaCTHHKOB KOMMYHHKanuu Mmecte. s ynoOGcTtBa paboThI
AJIEMEHTHl U YCIYI'M MH(pOpMaTH3aluu (CEpBUCHI) TOJIKHBI OBITh MAKCUMaJIbHO HWHTETPUPOBAHBI
MEXy co00ii, MO3BOJIATH OBICTPO JOOABIATH AAHHBIE O MJIAHUPYEMBIX MEPONPUATHSIX B KaJeHIaph
W3 CpeICTBa OTIPABKU OBICTPBIX COOOIICHHWH, OTHPaBKY YBEAOMIIGHHS O IUIAHUPYEMOM
MEPONPUATHH N0 TOYTE U T. 1. ATMUHUCTPUPOBAHHE CEpBUCA/PEIIECHUS JIOJDKHO OBITh MOHATHBIM,
JIOTHYHBIM U HE TPEOYIOINM OYeHb BBICOKOW KBAJM(HUKAIMH 110 Y3KUM 00JIacTsIM 3HAHUH, TaK KaK
KOMITAaHWW MaJIOTO M CPEIHEr0 pa3Mepa He BCEerla MMEIOT B MITaTe BBHICOKOKBATH(DUITMPOBAHHBIX
NT-cnenuanucros.

CoBpeMeHHBIN PBIHOK NPENICTABIICH PA3IMYHBIMH PEIICHUSIMA B 00JIACTH OpTaHU3aIlIH SJHHOTO
BUPTyaJIbHOTO pabovero mnpoctpancTBa it kommanuii [TAdviser, 2020]. Cpemu HHX ecTh
KOMIUTEKCHBIC, COCTaBHBIC pEIICHWs, M T€, KOTOpbIe MOJYXHO YCJIOBHO Ha3BaTh THOPHIHBIMU.
KomruiekcHbIe perieHust — 3TO pelieHus] 0T OJJHOTO MPOU3BOAUTEIS, MPEIOCTABIISIONINE BECh CIIEKTP
yCIIyT, COOTBETCTBYIOIIMX 3a/1a4aM, MOCTaBJIEHHBIM B paMKax uccienoanus [ Google Workspace, 2020;
Microsoft 365, 2020]. DTu pemieHuss 00ECIICUMBAIOT MAKCUMAJIBHYIO HMHTETPAIUI0 CEPBHUCOB MEXKITY
co00i1 1 0671a1at0T €IMHOMN JIOTUKOM aAMUHUCTpUpOoBaHHs. COCTaBHBIE pellIeHHsI — 3TO HA0Op CEPBUCOB
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OT Pa3HBIX MPOM3BOIUTENICH, CBSI3aHHBIX MEXIY COOOM €IMHBIM PabOYMM MPOCTPAHCTBOM B BHUJE
BUPTYJILHOTO paboyero CToja WM HE CBS3aHHBIX (TaKWe PEIICHUS He pacCMaTpUBAIOTCS Jaliee B
nanHoit padote) [Cloud4Y, 2020; Bu/luAii Cepsuc, 2020; Oncloud, 2020; O6naunsiiioduc.pd, 2020].
WHTrepec Taxke NMpPEACTAaBISIOT THOPHIHBIC PEHICHUS — 3TO Iuiardopma, OObEIUHSIONIAs CEPBHCHI
Pa3IMYHBIX MPOM3BOAUTENEH 1 HHTErpUpYIoIas ux Mexxay coboit [burpukc 24, 2020; ONLYOFFICE
Workspace, 2020].

PesynbraTel nmorcka o0MaYHBIX PEHICHUH IS HHPOPMATH3AUK OM3HEC-KOMMYHHKAIMHA 110
YKPYITHEHHBIM TPEOOBaHUSIM K (PYHKIIMOHATY MPUBE/ICHBI B Ta0IMI. 1.

[TockonbKy Mpu MOCTAaHOBKE 337auydl OAHUM M3 OCHOBHBIX TPEOOBaHUH SIBIIsIETCS YI00CTBO
M0JIb30BATEJICH, BBIPAKAIOIICECS B MAKCUMAIBHOW HHTETPALMU CEPBUCOB MEXKIY COOOH, B KauyecTBe
IbTEPHATHB JUIA BbIOOpA ONTHMAJIBHOTO PEIICHUS IMPEICTAaBISACTCS LEIeco00pa3HbIM BHIOPAThH
yeThIpe u3 obmiero konuuecta: butpukce 24, Google Workspace, Microsoft Office 365, OnlyOffice.

Taobnuua 1
Table 1

PesynpraThl moncka pemeHni
Search results for solutions

Ob6naunoe
(HE 3aBHCHT Enunoe (koMImiekcHOe DnexTpoHHAas

OT UHPPaCTPYKTYpHI MHTETPUPOBAHHOE) pellIeHUE rno4ra
KOMIIaHHUH)

IIponykr

Bbutpukc 24

Google Workspace
Microsoft Office 365
OnlyOffice
Cloud4you
VDIService
OnCloud
O6naunbiiOduc.pd
butpukc 24

Google Workspace
Microsoft Office 365
OnlyOffice
Cloud4you
VDIService
OnCloud
O6naunsiOduc.pdh

ANERNERNEN

ANERNRNENANENANRNENENENENENENERNAN
ANBRRNANANENEANENENANENENENENENEN

ANANARNENEANENANEN

Bbi0op kpuTepues, npeacTaBjieHne HePAPXUYECKOil CTPYKTYPbI NPod1eMbl

OcCHOBHBIMH, U HanboJiee BXXKHBIMU C TOUKH 3PEHUs OpraHU3alyu JUCTAaHIIMOHHON paboThI
COTPYJHUKOB KOMIIAHUH, SBJISIOTCS CIIEIYIOIINE KPUTEPHUU:

— cepBHC PabOTHI C IOKYMEHTaMH U BUPTYyalbHOE XpaHWIUIIE (HailyioB;

— DJIEKTPOHHAs M0YTa;

— cucTeMa MTHOBEHHBIX COOOIEHUH, BUIE€03BOHKHU, BUACOKOH(DEPEHIINH;

— cHCTeMa IUIaHUPOBAaHHUS (KaJeHIapH);

— yAoOHBIN uHTEpPEiic;

— JIETKOCTb aJJMUHUCTPUPOBAHUS, TEXHUYECKAs MOJIEPIKKa;

— MOOWIbHAs BepCHsl.

[Tocnennue Tpu KpUTEpUs XapaKTEpU3YIOT YIOOCTBO, MPOCTOTY MCIIOJIB30BAaHUS U
YHHUBEPCAIBHOCTh 00JIAYHOI'O CEPBHCA.
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[Ipy TOCTpPOCHMHM HEPAPXUUECKON CTPYKTYpHl NpOOJIEMbI, HCHOJIB3YEeMOH B MeETOe
kputepuanpHoro ananusa Caaru T.JI., 3a ee ypOBHM IPUHUMAIOTCA LI€JIb, KDUTEPUU U aJIbTCPHATUBBI.
Llenpto sBIsIETCS ONTHUMAJIbHOE, C TOUYKH 3pEHHsI BHIOPAHHBIX KPUTEPUEB, PEIICHHE — OOJIAUHBIN
cepBuc. [IpoMeKyTOUYHBIN ypOBEHb OTBENECH KPUTEPHSM, CBS3BIBAIOLIMM LEJIb W AJIBTEPHATHUBBI.
Ha puc. 1 npencrasiena nepapxudeckasi CTpyKTypa npoOieMsbl.

O61auHbIN cepsuc
MHdopmaTusaumum busHec-

1 yposeHb o
Uens KOMMYHUKauuUin
A
JNlerkoctb
PaboTa Yar, -
aCh srAco Cucrema . AAMUHUCTPU-
LOKYMeHTamu, DNEeKTPOoHHaA 3BOHKM, R AHIS Ya06HbI " MobunbHasa
dannoxpaHu- noyrta BMAEO- P nHTepdeiic P ! Bepcua
2 (KaneHgapw) TeXHUYecKas
ypoBeHb e KOHbepeHumnn
Kputepun NOAAEPHKKA
3 ypoBeHb Google Microsoft .
b 2 X
AnbTepHaTHEBbI uTpuKe 24 Workspace Office 365 Balyoffice

Puc. 1. Uepapxudeckas CTpyKTypa MpoOIeMbl
Fig. 1. Hierarchical structure of the problem

Onpeneneﬂne IMPHOPUTETOB KPUTEPHUEB, MOCTPOCHUE MATPUIL ITAPHBIX cpaBHe}mﬁ

Meron aHanM3a HepapXuil 3aKIOYAeTCsl B TOATANHOM NPHOPUTH3ALUM KPUTEPUEB H
aJIbTEPHATUB MO KaXKIOMY M3 KPUTEPHEB, OCHOBBIBASICH HA INIKaJ€ OTHOCUTEILHOM Ba)KHOCTH WU
Ka4eCTBEHHBIX cpaBHeHMM. lllkama oOTpakaeT HMHTEHCUBHOCTb BaXHOCTHM OIHOTO KpUTEpHs IIO
OTHOIIIEHUIO K JIPYyTOMY, a B CIIy4ae MapHOro CPaBHEHUS aJIbTEPHATHB — YPOBEHb IPEANOYTUTEILHOCTH
OJIHOM aJIbTEpPHATUBBI OTHOCUTENBHO IPYroil 1Mo BEIOpaHHOMY KpuTeputo. B Tabn. 2 nmpuBeneHa mkana
OTHOCHUTENbHON Ba)KHOCTH M KAYECTBEHHBIX CPaBHEHUH [ XapUTOHOB U Ap., 2012].

CocraBieHrne MaTpUILl IAPHBIX CPABHEHUM BBIIIOJIHAETCS C IPUMEHEHUEM JaHHOW IIKAJIbI U C
Y4E€TOM IpaBUiia 3aMUCH OOPATHO CHMMETPUYHON MAaTPUIIbI, UMEIOIIEH CBONCTBO:

aij = 1/aji1

r7ie IepBBIA MHAEKC — HOMEP CTPOKH, a BTOPOil — HOMep cToOLa.
[Tpu cpaBHEHHM HJIEMEHTOB MATPHIIBI C CAMUMHU COOON MHTEHCHUBHOCTH OyJeT paBHa 1.
Huxe, B Tabnuuax 3—10 npuBeneHbl MaTpulla MapHBIX CPABHEHUM AJI1 KPUTEPHUEB, a TaKKe
MaTpHIIbl TAPHOTO CPABHEHHUS ATbTEPHATUB MO BHIOPAHHBIM KPUTEPUSM (CpaBHEHHE aTbTEPHATUB C
TOYKH 3pPEHUS UX NMPEANOYTUTEILHOCTH IO KPUTEPHUIO).
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Ta0mnuma 2
Table 2

[Ixana OTHOCUTEIBPHON BaXKHOCTU U KAYECTBEHHBIX CPABHEHUHN
Scale of relative importance and qualitative comparisons

OHpeI[eJ'ICHI/IC AJId IpUOpUTU3alln

WHTEHCUBHOCTH OmnpeneneHue sl KAYeCTBEHHBIX CPaBHEHHIMA
KpUTEpHEB
BaxxHOCTh KpUTEpHEB OJMHAKOBA KadecTBo /ByX anbTepHATHB MO
(paBHa) OTIpEICIICHHOMY KPUTEPHUIO OJTMHAKOBO
1 (paBHO, OTMHAKOBO MPEATIOYTHTEIHHO)
CpaBHHBaEMBI KPUTEPUH HEMHOTO KauecTBO cpaBHMBaeMOM adbTEPHATUBHI 110
(YMEpeHHO) BaKHEE OTHOCUTEIHHO OTpeICICHHOMY KPUTEPUIO HEMHOTO JTy4IIe
3 JIPyTroro (mpeAmnoYTUTEIIbHEE) OTHOCUTEIILHO JPYTOi
CylI1ecTBEeHHOE WITH CHITBHOE KauecTBO cpaBHHBaeMOii aIbTEPHATUBEI 110
MPEBOCXOJICTBO CPABHUBAEMOTO OTpeJIeICHHOMY KPUTEPHIO CYIIECTBEHHO
KPHUTEPHS Hal IPYTUM nydiie (MPeANnoYTHTEIbHEE) OTHOCUTETHHO
5 Jpyroi
3HAYUTEILHOE MTPEBOCXOACTBO KauecTBO cpaBHMBaeMOii albTEPHATUBEI 110
CPaBHUBACMOTO KPUTEPHS OMPEICIICHHOMY KPUTEPHUIO 3HAYUTEIBHO
OTHOCHUTEILHO JIPYTOTo nydiie (MpeAnoYTHTENbHEE) OTHOCUTEITHLHO
7 JIpyroi
IIpuHMNIMaNbHOE MPEBOCXOACTBO KauecTBO cpaBHHBaeMOil alnbTepHATHUBEI 110
CPaBHUBACMOTO KPUTEPHS OTPEICIICHHOMY KPUTEPHUIO IPUHITUITHATBHO
OTHOCUTEIBHO APYIOro nydiie (IpeAnoYTHTENbHEE) OTHOCUTEILHO
9 JIpyroi
[TpoMexyTOUYHbBIC 3HAYCHUS ITpoMexxyTOYHbIC 3HAYCHUS TPUMEHSIFOTCS B
MPUMEHSIOTCS B TEX CITydasix, Korjaa TeX CJIydasx, KOrJa HEBO3MOXKHO OTPEICICHHO
HEBO3MOKHO ONPECICHHO OTHECTH OTHECTH OIIEHKY K OJJHOMY W3 3HAYCHHI
OIICHKY K OJHOMY U3 3HAYCHUMN HMHTCHCHUBHOCTH
2,4,6,8 WHTEHCUBHOCTHA
OOpatrHas BeTMUMHA YKa3bIBACTCS B OOpatHas BeTHYMHA YKa3bIBACTCS B TEX
TEX ClIy4dasax, Korja CpaBHHBaeMBIP'I ClIydadaX, KOoraa CpaBHUBacMas aJlbTCpHATUBA
Oo0partHbie KPUTEPHH 0 BAXKHOCTH MPOUTPHIBAECT | TI0 BBIOPAHHOMY KPUTEPHUIO IPOUTPHIBACT
BEJTMYHMHEI JPyromMy Jpyrou
Tabnuma 3
Table 3
Martpuna napHsIX CpaBHEHUN KPUTEPUEB
Paired comparison matrix
oK./ | Om. Yar . Anmunuctpu- | Mo0.
A ’ Kanenmapu | UnTepdetic A P
XpaH. | mo4Tta | BUACO3BOHKH poBaHuC BEpCUs
JIok./xpaH. 1 1/3 1 1 1/3 1 1/3
D11. moura 3 1 3 3 1 1/3 1/7
Yar
’ 1 1/3 1 1/3
BUJIEO3BOHKH 1 1/3 1
Kanennapu 1 1/3 1 1 1/3 1 1/3
WuTepdetic 3 1 3 3 1 1/3 1/5
AnMuHHUCTpH-
A P 1 3 1 1 3 1 1/3
poBaHHe
Mo0. Bepcus 3 7 3 3 5 3 1
CYMMA 13 13 13 13 11 72/3 22/3

600




OkoHoMuKa. MIHdopmaTuka. 2021. Tom 48, Ne 3 (594—-609)
Economics. Information technologies. 2021. Vol. 48, No. 3 (594-609)

Ta0nuua 4
Table 4

Marpuia napHbIX CpaBHEHUH aJbTEPHATUB 10 KPUTEPHIO «/]OKYMEHTBI/XpaHUIIHIIIC)
Matrix of paired comparisons of alternatives by the criterion "Documents / storage”

JokymeHTbl/

Google

Butpukc 24 Microsoft Office 365 OnlyOffice
XPaHUITUILE workspace
Butpukc 24 1 1/2 3 7
Google workspace 2 1 2 6
Microsoft Office 365 1/3 1/2 1 7
OnlyOffice 1/7 1/6 1/7 1
CYMMA 31/2 21/6 61/7 21
Tabimma 5
Table 5

Marpuiia napHbIX CpaBHEHUM aJIbTEPHATUB 110 KPUTEPUIO «DJICKTPOHHAS MOUYTAY
Matrix of paired comparisons of alternatives by the criterion "Email"

1. mourta butpukc 24 Google Microsoft Office 365 OnlyOffice
workspace
Burpukc 24 1 7 5 1
Google workspace 1/7 1 1/3 17
Microsoft Office 365 1/5 3 1 1/3
OnlyOffice 1 7 3 1
CYMMA 21/3 18 91/3 21/2
Tabauna 6
Table 6

Marpu1ia napHbIX CpaBHEHUI aIbTEPHATHUB 110 KPUTEPUIO «HaT U BUIECO3BOHKI
Matrix of paired comparisons of alternatives by the criterion "Chat and video calls"

YaT 1 BUICO3BOHKH butpukc 24 Google Microsoft Office 365 OnlyOffice
workspace
butpukc 24 1 1/2 1/5 3
Google workspace 2 1 1/3 5
Microsoft Office 365 5 3 1 7
OnlyOffice 1/3 1/5 1/7 1
CYMMA 81/3 45/7 12/3 16
Tabmuma 7
Table 7
Marpuna napHsIX CpaBHEHUM aIbTEPHATUB MO KpuTepuio «KameHpapu»
Matrix of paired comparisons of alternatives by the "Calendars" criterion
Kanennapu Butpukc 24 ngizgl;ce Microsoft Office 365 OnlyOffice
Burpukc 24 1 1/3 1 2
Google workspace 3 1 2 5
Microsoft Office 365 1 1/2 1 2
OnlyOffice 1/2 1/5 1/2 1
CYMMA 51/2 2 41/2 10
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Tab6muma 8
Table 8
Marpuiia napHbIX CpaBHEHHI allbTEpHATHB 110 KpuTeputo «MuTepdeiicy
Matrix of paired comparisons of alternatives by the criterion "Interface”
Hurepdeiic butpukc 24 Google Microsoft Office 365 OnlyOffice
workspace
Burpuxkc 24 1 1 1/3 3
Google workspace 1 1 3 6
Microsoft Office 365 3 1/3 1 2
OnlyOffice 1/3 1/6 1/2 1
CYMMA 51/3 21/2 45/6 12
Ta6mmma 9
Table 9

Martpuiia napHbIX CpaBHEHUH aJbTEPHATUB IO KPUTEPUIO «AJIMUHUCTPUPOBAHUE
Matrix of paired comparisons of alternatives by the criterion "Administration™

AJIMUHUCTPHUPOBAHHUE Butpukc 24 Google Microsoft Office 365 OnlyOffice
workspace
Burpukc 24 1 3 6 1
Google workspace 1/3 1 5 3
Microsoft Office 365 1/6 1/5 1 1/5
OnlyOffice 1 1/3 5 1
CYMMA 21/2 41/2 17 51/5
Tabmuma 10
Table 10

Martpuiia napHbIX CpaBHEHHUH aIbTepHATUB N0 KpuTeputo «MoOuibHast Bepcus»
Matrix of paired comparisons of alternatives by the criterion "Mobile version"

Mo0. Bepcust burpukc 24 Google Microsoft Office 365 OnlyOffice
workspace
butpukc 24 1 3 3 7
Google workspace 1/3 1 1 1/3
Microsoft Office 365 1/3 1 1 2
OnlyOffice 1/7 3 1/2 1
CYMMA 14/5 8 51/2 101/3

Pacyer npuopureroB

Crnenyromum 3TanoM HEOOXOJMMO MO JaHHBIM Tabu. 3 ompenenuTh Beca. OHU OyayT
SBIIATHCA IPUOPUTETAMU B BEKTOpE KpUTepHueB. PacueT mpuopuTeToB ocyiecTBiseTcs no Gopmyie
CPEIHETO T€OMETPUYECKOTO:

wi = Yan - ap Ay - (1)
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Jljis MaTpHIbl KpUTEPUEB Pa3MEPHOCTh N = 7, TOITOMY pacueT OyJeT CIIeTyIONIM:

w; =31-033-1-1-0,33-1-0,33 = 0,62,

w, =33-1-3-3-1-0,33-0,14 = 1,04,

w3 =31-033-1-1-0,33-1-0,33 = 0,62,

w, =31-0,33-1-1-0,33-1-0,33 = 0,62,

ws=133-1-3-3-1-0,33-0,2 = 1,09,

we=31-3-1-1-3-1-033 =1,17,

w;, =3¥3-7-3-3-5-3-1=3,11.

AHAJIOTUYHO TPOU3BOAATCS PACUEThl I MATPHUIl MMAPHOTO CPaBHEHUS ATbTEPHATUB I10
BbIOpaHHOMY KpuTepuio (Tabdi. 4-10).
Hopmanmuzanus pesynbraTtoB pacdetoB 1o ¢opmyne (1) BBIIOJHSETCS € MOMOIIBIO

MHOXUTENA I:
n
r = E wWj.

i=1

Jnst mocTpoeHHsi BEKTOpa MPUOPUTETOB HEOOXOIUMO KaXKIbIH 3JIEMEHT TMOJYy4€HHOTO
BEKTOpPA pa3JesIuTh Ha HOPMHUPYIOIINI MHOXKHUTENb I

Jns 3HaueHuil BekTOopa ( NPUOPUTETOB KpUTEpHUEB OyneT NPUCBAUBATHCS HHICKC 2,
COOTBETCTBYIOIIMH YPOBHIO HEPAPXUUECKON CTPYKTYpbl MPOOJEMbl, K KOTOPOMY KPHUTEPUHU
oTHOCATCS. Takum 00pa3oM, BEKTOP MPHOOPETET CIASAYIOIINI BUI;

92 = (921,922,923 - q2n)-

PesynbTatsl pacuera BekTopa (] mpeacTaBieHbl B Ta0d. 11.
Tabmuma 11
Table 11
Pe3ynprarel pacuera BEKTOpa MPUOPUTETOB IJIs1 KPUTEPUEB
Results of calculating the priority vector for the criteria

Kputepuit W q

Jlok./xpaH. 0,62 0,08
9. modura 1,04 0,13
Yar, BUIECO3BOHKH 0,62 0,08
Kanennapu 0,62 0,08
Wurepdetic 1,09 0,13
AJIMUHUCTPUpPOBaHHE 1,17 0,14
Mo0. Bepcus 3,11 0,38
HopMupyrouuii MHOKHTENB I 8,28

AHaJOrMYHbIE pacyeThl HOPMUPOBAHHBIX 3HAYEHUH M BEKTOPA IPUOPUTETOB BBIIIOJIHSAIOTCA
JUIS MaTpull MapHOro cpaBHEHHUS anbTepHaTHB (cM. Tabn. 4-10), a moJydyeHHBIM BEKTOpaM
IIPUCBANBAETCS NHAEKC 3 110 HOMEPY YPOBHS B HEPAPXUUYECKON CTPYKTYpE.
Pe3ynbTaThl pacueToB CBEACHBI B €IMHYIO TaOIUILY U MpeJICTaBlIeHbl HIDKe (Tadm. 12).
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Taomuma 12
Table 12

PCSYHBTaTH pacucToOB BCKTOPOB IPUOPUTCTOB IAJId AJIbTCPHATUB
10 BEIOpPAHHBIM KPUTEPHIM
Results of calculating priority vectors for alternatives according to the selected criteria

(31 Q32 (33 (34 (ss 036 Qs7
butpukc 24 0,34 0,46 0,14 0,17 0,44 0,39 0,53
Google workspace 0,42 0,05 0,26 0,44 0,05 0,28 0,11
Microsoft Office 365 0,20 0,13 0,60 0,19 0,12 0,05 0,17
OnlyOffice 0,05 0,40 0,06 0,09 0,39 0,21 0,13

CoryiacoBaHHOCTb IPHOPHUTETOB

BepostHocTh TOro, uTO Jt00ast MaTpHUIla MApPHBIX CPAaBHEHUI OYyJET COrIacOBaHHOM, KpaiiHe
Mana. OT4acTu 3TO NPOUCXOAUT U3-3a UCKAKEHUHM, KOTOPbIE BO3HUKAIOT IIPU CYyOBEKTUBHOM OLIEHKE
napaMeTpoB (KpUTEpUEB WIH aJbTepHATHB) Mex Ay coboii [Uupyxun, [Ipoxopos 2020]. ns onenku
MIPUMEHUMOCTH MaTpullbl it aHann3a CaaTu 100aBuI OrpaHUYEHUS, B COOTBETCTBUH C KOTOPBIMU
MIPOBEPSIETCS MaTpULla — UHACKC COTIACOBAHHOCTH, OTHOIIEHHE COTJIACOBAHHOCTH U €r0 MOPOTrOBOE
saauenue — 0,10. OgHAKO 1711 OIICHKH ¢ BBICOKHM YPOBHEM CYOBEKTHBHOCTH MOPOTOBOC 3HAYCHUE
MOJKeET OBITh 110 0,2.

Jlns pacuera MHIEKCA COINIACOBAHHOCTH BBIITOJIHAECTCS CIEYIOIUI MOPSA0K AercTBui. Jlis
MaTpPULIBl TAPHBIX CPABHEHUH BBIYHUCISIOTCS CYMMBI CTOJOIIOB Sj, KOTOpPbIE B CBOIO OuYepellb
YMHOJKAIOTCSl Ha 3HaueHus BekTopa npuoputetoB (. [lomydeHHble 3HAYEHHsS] CYMMHUPYIOTCS U
pE3yNbTaT UCTOIB3YETCA P pacuyeTe UHAEKCa COTTIaCOBAHHOCTH:

_A—n

710

)

n—1
rne A — cymma nmpousBeneHui S u q.

Janee, nns ompeneneHUs COIVIACOBAaHHOCTM MAaTpHUIbl PACCUUTHIBAETCS OTHOLICHHE
cornacoBanHoctd MIC u CHU (cnyuaitabiii uaaekc). 3nauenue OC wmenbiiee wnu pasHoe 0,10
(a m1s cyObekTUBHBIX OlleHOK 10 0,20) cumrtaercs gomyctuMbiM. CU omnpenensieTcss mo Tadiuiie
3HAYEHUH B COOTBETCTBUH C Pa3MEPHOCTBIO MATPUILIBI, 1J11 KOTOPOH IPOU3BOAUTCS pacyeT. 3HaUECHUs
CH npusenens! B Tadm. 13.

Tabmuma 13
Table 13
Suauenus CU
Random index values
Pa3mep matpuiist 1 2 3 4 5 6 7 8 9 10
3nauenne CU 0 0 0,58 0,9 1,12 1,24 1,32 1,41 1,45 1,49

Hdns  matpunbl  2-r0 ypOBHSL pe3yibTaThl pacyeToB IMAapaMeTpOB M OTHOUICHUS
COTJIAaCOBAaHHOCTH TIPEJICTaBJICHHI B Ta0. 14.
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Tabnuua 14
Table 14

PC3YJIBT3.TBI pacucTa OTHOIICHHWA COIJIACOBAHHOCTH IS MAaTPUIIBI 2-10 YPOBHA
Results of calculating the consistency ratio for the 2nd level matrix

CymMeI 110 cToNOIiamM | BekTop mproputeToB p=5*
Si q i

Jlok./xpaH. 13,00 0,08 0,98
DJ1. mo4ra 13,00 0,13 1,63
YaT, BUICO3BOHKH 13,00 0,08 0,98
Kanenmapu 13,00 0,08 0,98
Wurepdetic 11,00 0,13 1,44
AIMUHHCTPHPOBAHHE 7,67 0,14 1,08
Mo0. Bepcus 2,68 0,38 1,01
A=Y pj 8,10
nC 0,18
OC 0,14 <0,2

Martpuily napHbIX CpPaBHEHUN KPUTEPUEB MOXHO CUMTATh COIVIACOBAHHOM C Y4YeTOM
BBICOKOT'O YPOBHSI CYOBEKTUBHOCTH OLIEHKHU. AHAJIOTUYHbIE TIPOLIETYPbl TPOU3BOIATCS C MATPUIIAMU
3-tro yposHsi. [lomyuennsie pe3ynbTarsl Berancienus OC npuBeaens! B Tabm. 15.

Tabmmma 15
Table 15
PGSyJ'IBTaTBI Beruncienus OC JJIA MaTpull CPaBHCHUS aJIbTCPHATHUB 110 KPUTCPUAM
Results of calculating OS for matrices of comparison of alternatives by criteria

Kpurepuit ocC
JIOKYMEHTBI/XpaHUIIHIIE 0,09
9. modura 0,02
Kpurepnii oC
Yar ¥ BUIE03BOHKHA 0,03
Kanengapu 0,01
Wntepdeiic 0,20
AJIMUHHCTPHPOBAHHE 0,21
Mo0. Bepcus 0,13

Ha ocnoBanum pesynbratoB pacuetoB OC ans KaKAoW MaTpULbl MPUHATO PEIIEHUE O
JONTYCTUMOCTH J1aJbHEMILIEr0 UCIIOIb30BaHNUs UX B aHAJIN3E.

CuHTe3 a1bTEePHATHB — ONpe/AeIeHIe BEKTOPA NPHOPUTETOB € TOYKH 3PEHUs
MOCTHKEHU S 1eJen

s ompeneneHuss BEKTOpa MPHUOPUTETOB albTEPHATUB C TOYKH 3peHUs Lenu (BbiOopa
ONTUMAJILHOTO 00JJAYHOIO PELIeHHs) HE0OXOIUMO COCTaBUTh €IMHYIO MaTPUILy BECOB albTEpHATHB
0 KQKJIOMY KPUTEPHIO (COCTABISIETCS U3 TIOTYYEHHBIX BECOBBIX CTOJIOIIOB) M BBIOJIHUTH ONEPALIUI0
€€ YMHOXXEHHSI Ha BEKTOp MPUOPUTETOB KpuTepueB. Takum oOpazom, MbI MOJydyaeM CleAyrollee
BBIPAXEHUE, ITPEICTABIEHHOE HA pUC. 2.
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BeKkTOp NPUOPUTETOB KPUTEPUEB

MaTpuua NPUOPUTETOR anbTEPHATUE NO KPUTEPHAM 0,08 LleneBoi BEKTOP NPUOPHTETOB PELUEHMIA
0,13
0,34| 044| 0,13| 09| 0,21| 0,41| 0,57 0,08 0,40
042| 0,05| 0,24| 050| 0,44| 0,30| 0,12 * 0,08 = 0,24
0,20/ 0,12| 0,57| 0,21 0,26 0,06 0,18 0,13 0,20
0,05| 0,39 0,06 0,10/ 0,09 0,23| 0,14 0,14 0,16
0,38

Puc. 2. Beruucnenue 1eiaeBoro BEKTopa IpHOPUTETOB PELLICHUM
Fig. 2. Calculation of the target vector of decision priorities

[To wToramM BBIUMCIICHHA HAa OCHOBE BCEX MATpPHI[ IMAPHBIX CPABHCHHHA KPHUTEPUCB U
abTepHaTHB CHOPMHUPOBAH BEKTOpP MPUOPUTETOB PEIICHUN C TOYKH 3PEHUS ILIEJICBOWM 3adauu —
OIPE/CIUTh ONTUMAIBHOE O0JIAYHOE pEIICHUE I aBTOMATH3AlMH OW3HEC-KOMMYHUKAIIMA W
OpraHm3anuu padoThl COTPYJHUKOB KOMITAHUU B JUCTAHIIMOHHOM (hopmare. Pesymbrarel pacuera
BEKTOpPA MPUOPUTETOB ISl CPABHUBAEMBIX ajbTEPHATHUB IIPEICTaBICHbBI Ha puc. 3. M3 puc. 3 BuaHO,
4T0 HanboJee MPeOoYTHTENbHBIM pemenneM Oynet burpukc 24, s MS Office u Google onenka
npUOIM3UTENBHO OJUHAKOBA, U HauMeHee npeanouturenaeH OnlyOffice.

40%

24%
20%
16%

Butpukc 24 Google workspace Microsoft Office 365 OnlyOffice

Puc. 3. IlpeanoytutenbHOCTh OOJIAYHBIX PEIICHHHA
Fig. 3. Preference for cloud solutions

3akjao4eHue

B nannHolf pabore cQopmMyaupoBaHbl OCHOBHbIE TpeOOBaHUS K (QYHKIHOHAIY U
0COOEHHOCTSIM IPOTrPaMMHBIX PELIEHUH Ul OpraHu3alyu JUCTAHIIMOHHOM paboThl COTPYIHUKOB
KOMITAHMM MAJIOTO M CPEAHEro pasmepa. PaccMOTpeHBI anropuTM M METOAMKA pacdyeTra METOAOM
aHanM3a MepapXuil M craenaH OOOCHOBaHHBIM BbIOOp oOmauHoro cepsuca butpuxc 24 ans
aBTOMATH3allMM OM3HEC-KOMMYHUKALUA M OpPraHu3alydd BUPTYaJbHOTO paboyero mpocTpaHCTBa
komnaHuu. /lanHbIil 06maunblil cepBuc pekomenayetcs JIIIP mis ncnonap3oBaHus Npu OpraHu3aluu
paboThl BUPTYaIbHBIX 0()HCOB B KOMIIAHUSIX MaJIOr0 ¥ CPEIHETO pa3Mepa.

Crour OTMETUTh, YTO TepeueHb (YHKIMHA, BOCTPEOOBAaHHBIX MPH OpPraHU3ALUU
JTUCTAHIIMOHHOW pabOThl COTPYIHUKOB KOMITAHUU, HE OIPAaHUYMBAETCS PACCMOTPEHHBIMHU B JJAHHOM
UCCIIEIOBAaHUM, TIOCKOJIBKY B IIOCTaHOBKY 3aJlaud ObUIM BKJIIOYEHBI TOJBKO IEPBOOYEPEIHBIE
(GbyHKIMHK, Kacamolluecss aBTOMATH3allMU M oOecreueHus: KOMMYHHMKaluMid. B 3aBuCMMOCTH OT
HalpaBJIEHUsl JESATENIbHOCTH KaXXJIOTO OTJEIBHOTO OHM3HEca MOTYT OBITh HEOOXOJUMBI TaKke
CRM-cucremsl Juis BeaeHMs HH(OpManuMu O KIHUEHTaX, MapTHEPaX KOMIIAHUHM, CHUCTEMBbI
OyXrajaTepckoro ydera, CHEHUATM3UPOBAHHBIE MPOU3BOJCTBEHHbIE CHUCTEMBI y4eTa M T. A.
DyHKIIMOHAJ TAKUX CHCTEM PEJIKO BKIIOUAETCS B COCTaB KOMIUIEKCHBIX OOJIAYHBIX PEIIEHHH, OTHAKO
camMH 1o cebe OHU TpeACTaBlIeHbl Ha PHIHKE B KAyeCTBE OOJAYHBIX CEPBUCOB, YTO IO3BOJISET
MaKCUMaJIbHO 3()(PEKTUBHO OCYILECTBIIATH JEATEIbHOCTh KOMIIAHUU B AUCTAHIIMOHHOM (hopmaTe B
TeX CIy4asx, KOrJa OHa HE KacaeTcs HENOCPEICTBEHHOro (U3MYECKOTO B3aUMOJCIHCTBUA C
NoTpeOUTENsIMH M BbIMycKaeMod mponaykiued. CoOOTBETCTBEHHO, BBIOOP KOHKPETHOTO
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CHEIMATM3UPOBAHHOTO PEIICHHsS JUISI aBTOMATH3AIlMM TAK)KE MOXHO OCYIIECTBUTH C MOMOIIBIO
PacCMOTPEHHOTO B JJAHHOM HCCIICOBAHUN METO/Ia aHAJIN3a HEPAPXHIMA.

TakuM o00pazoMm, METOJ aHalW3a HEpapXuil MPUMEHUM IPU BEIPA0OTKE peuieHus 00
WCIIOJIb30BAHUN PA3JIMYHBIX CEPBHMCOB I OPraHU3AlMH JIWCTAHIMOHHONH pabOThI COTPYIHHUKOB
KOMITAaHUU ¥ 000CHOBAaHHOM BBIOOpPE OJTHOTO M3 HUX.
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AHHoOTanms. B craThe paccMOTpeH OJJMH U3 MTOIX0/I0B PEeIIeHNs aKTyaJIbHOM 3a1a4H 3allIUThl aBTOPCKUX TIPaB
Ha n300paKeHus1, XPaHALINECs B COBPEMEHHBIX HH(POPMALIMOHHO-TEIEKOMMYHHKAIMOHHBIX CETSIX, HA OCHOBE
CKPBITHOTO BHEAPEHHSI HACHTU(DUIMPYIOIIEH aBTOpa HH(POPMALIMK HETTOCPEICTBEHHO B 3allIUIAeMble (aiiibl.
[IprBeaeHbBI OCHOBHBIE MTOJIOKEHUSI METOIa CYOIIOIOCHOT'O CKPBITHOT'O BHEAPEHHUS JaHHBIX B M300pakeHUs Ha
OCHOBE OTHOCHTEJIBHOTO HW3MEHEHHUS MPOCKIMA H300paKeHUs-KOHTeliHepa Ha COOCTBEHHBIE BEKTOPEI
CyOIIOJIOCHBIX MaTpHIl KOCHHYC-TIpeoOpazoBanusi. Ha OCHOBE BBIYHCIUTEIBLHBIX SKCIIEPUMEHTOB HCCIIeJOBaHA
YCTOMYMBOCTH K BHELIHEMY Pa3pyLIAIONIEMy BO3ICHCTBUIO B BUJE aJAUTUBHOTO CIIy4aiiHOTO IIyMa JAaHHbIX,
BHE/IPEHHBIX HAa OCHOBE IAaHHOTO MeToja. Pe3ynbpTaThl BBIYMCINTEIBHBIX HKCIEPUMEHTOB IMOKA3ajH, UTO
METOJI CyOIIOJIOCHOTO CKPBITHOTO BHEAPEHUS HMEET MPEUMYILECTBO IO CPAaBHEHHIO C PACCMOTPEHHBIMU
M3BECTHBIMM METOJAMM CKpPBITHOT'O BHEIPEHHUS C MO3MLIUN YCTOHYMBOCTH BOCCTAHOBIICHUS BHEJIPEHHBIX
JAHHBIX K BO3JCHUCTBHIO aJIUTUBHOTO CIIy4ailHOTO LIyMa.

KnioueBble cji0Ba: CKpHITHOE BHEIPEHHE, KOCHHYC-TIPEOOpa3oBaHUE, CYOIOIOCHBIE MAaTpHUIbl, MPOCKIINU
n300paKeHUsI-KOHTeHEPa, COOCTBEHHBIC BEKTOPHI, Q/IJTATUBHBIN IIyM.
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On the stability of subband hidden embedding data into images based
on cosine transform subband matrices
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Abstract. We considered one of the approaches to solving the urgent problem of copyright protection for
images stored in modern information and telecommunications networks, based on the hidden embedding of
the author identifying information directly into the protected files in this article. The main provisions of the
method of sub-band hidden data embedding in images based on the relative change of the container image
projections on the cosine transform sub-band matrices eigenvectors were presented. On the basis of
computational experiments, the resistance to external destructive effects in the form of additive random noise
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of data embedded on the basis of this method was investigated. When conducting the computational
experiments, we used three images containing a different number of large and small objects. The embedded
data was presented in bit form. Additive random noise was generated using a Matlab function. The results of
computational experiments have shown that the method of sub-band hidden embedding has an advantage over
the considered known methods of hidden embedding from the standpoint of the embedded data recovery
stability to the effects of additive random noise.

Keywords: hidden embedding, cosine transform, subband matrices, container image projections, eigenvectors,
additive random noise.
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BBenenune

B uH}OpManmoHHO-TEIEKOMMYHUKAIIMOHHBIX CETSAX B HACTOsAIIEE BpeMsl XPaHUTCS U
nepeaaeTcss 3HauMTeNbHBIH 00beM HHPOpPMALKMU B BHJAE H300paKEHUH, MHOTHE U3 KOTOPBIX
SBJIAIOTCS. aBTOPCKUMHU paboramu. B cBSi3M € 3THUM akTyallbHOH sBsieTcsl pa3paboTKa METOJI0B
3alUThl ABTOPCKMX IpaB JaHHbIX H300pakeHWl. OJHUM W3 HaNpaBiICHUM pelleHus AaHHON
npoOieMbl SBISIETCS pa3pabOTKa METOJOB CTEraHorpapuueckoro (CKphITHOTr0) BHeapenus [Zhao,
Koch, 1995; Smith, Comisky, 1996; Konaxoswuu, [Ty3siperko, 2006; Arpanosckuii, 2009; I'pubyHuH,
OxoB, TypunueB, 2016] wunentTuduupyroUel aBTopa U MOJb30BaTeNneld HHPOPMAIIUU
HEMOCPEJCTBEHHO B 3allluIlaeMble (Paiibl U300pakeHni, KOTOpbIE TO3BOJISIOT pa3MellaTh B ¢aiinax
HE00X0MMYI0 HH(GOPMAIIHIO, HE HapyIllas NX BU3yaJbHOE KaueCTBO.

B nporecce pacpocTpanenus (aiisioB, coaepKaliux CKPITHO BHEAPEHHBIE TAHHBIE, BAKHOU
SIBJIIETCS. BO3MOXKHOCTh M3BJIEUEHMSI (BOCCTAHOBJICHUS) BHEAPEHHBIX JAaHHBIX B YCIOBHSIX BHEIIHUX
BO3CHUCTBUI, pa3pyllaloNMX 3TH JaHHble. BOo MHOruX ciy4asx TakUM BO3JEHCTBUEM SBIISETCS
CllyyallHBII IyM, HaKJIaJbIBaeéMblii Ha H300pakeHHe-KOHTeHHep. Psx M3BECTHBIX METOA0B
CKPBITHOTO BHEJPEHUs JaHHBIX, HAIpUMEp, METOJ1 3aMeHbl HauMeHee 3Hauvamux out [Konaxosuu,
[Ty3eipenko, 2006; Arpanosckuii, 2009; I'puOynun, OxoB, Typunues, 2016;], sBusercs He
YCTOMYMBBIM K BHEIIIHUM BO3JIEHCTBUSAM, YTO HECKOJIBKO COKpaIllaeT ux 0bgacTs npuMmenenus. [lox
YCTOMYMBOCTBIO CKPBITHOTO BHEJIPEHHsS] OOBIYHO IOHMMAIOT BO3MOXXHOCTh BOCCTAHOBJICHHUS
BHE/IPEHHBIX JIaHHBIX 0€3 MCKaKEHMH INpH HAIMYUKM HEKOTOPOro BHEIIHEro pa3pylIaroIIero
BO3JCHUCTBUS Ha M300pakeHUe-KOHTeHHep. [locTaTouHO HIMPOKO paclpoCTpaHEHHbIE METOJIBI,
OCHOBAaHHbIE HAa M3MEHEHUH KOI(PHUIMEHTOB Ppa3IMYHBIX OPTOTOHAIBHBIX IPeoOpa3oBaHUH,
Hanpumep, meroa Koxa-XKao, a takxke meronsl pacuupenus crekrpa [Zhao, Koch, 1995; Smith,
Comisky, 1996, Konaxosuu, [Ty3sipenko, 2006; Arpanosckuii, 2009; I'pudynuH, OxoB, TypuHIIEs,
2016], sBnstoTcst Oosiee YCTOWYMBBIMU K BO3JICHCTBUIO aJIMTUBHOTO CIYYaHOTO IIIyMa, OJTHAKO,
BBU/Iy UX YHUBEPCAJIBHOCTH OHU HE B IMIOJIHOM Mepe yUUTHIBAIOT PAa3JInYHbIE CBOMCTBA U300pAKEHUIH,
YTO HECKOJIBKO CHUXAeT 3P PEeKTUBHOCTh UX MPUMEHEHHUS.

ABTOpamMH OBUT MpPEUIOKEH METOJ CYOIOJIOCHOTO CKPBITHOTO BHEIpPEHHsS JaHHBIX B
M300paKeHUs Ha OCHOBE OTHOCHUTEIBHOIO W3MEHEHHs IMPOEKIMH H300pakeHUs-KOHTeHepa Ha
COOCTBEHHBIE BEKTOPHI CyOITOJIOCHBIX MAaTPHI] KOCHHYC-TTPE0Opa30BaHus, MO3BOJISIOUINI ¢ BBICOKUM
YPOBHEM CKPBITHOCTH OCYILECTBIIATH BHEAPEHHUE JAHHBIX, TOCTATOYHO YCTOWYHMBOE K aJITATUBHOMY
ciydaiiHomy mwymy [Kunskos u np., 2014; Xunsaxos u ap., 2015; bonrosa, Uepnomopen, 2018;
Yepuomopertr u jip., 2020].
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OcCHOBHBIE M0JI0:KEHHUS MeTO0/1a CyOIOJI0CHOT0 CKPBITHOTO BHEIPEHMS TaHHBIX
B U300paKeHUus

PaccMOTprM  OCHOBHBIE TIOJIOKEHHUST Pa3pabOTaHHOIO METO/a CYONOJIOCHOTO CKPBITHOTO
BHEJIPEHUS JaHHBIX B U300pa)KeHUSI HA OCHOBE OTHOCHTEIILHOTO M3MEHEHUS MPOEKIUN N300paeHus-
KOHTEiHEpa Ha COOCTBCHHBIC BEKTOPHI CYOIIOJIOCHBIX ~ MATpPUI] KOCHHYC-TIpeoOpa3oBaHUsI.
N300paxenue-konteiinep @, pasmMepHocTd N, x N, IMHKCeNeH, B KOTOPOE OCYLIECTBIISIETCSI CKPBITHOE
BHEJIPEHHE, TIPEICTABUM B BHJIE BELIECTBEHHON MaTpuilbl 3Hadennit mukcenedt @ =(f, ), i=12,... N,,
k =1,2,...,N, . BHenpsemble naHHbIE IIPEICTABIAIOTCA B OMTOBOM (popMe.

B pe3ynbrate aHanmza CyONONIOCHBIX (YaCTOTHBIX) CBOMCTB M300paskeHUs-KOHTEHHEpa pu
pa3bueHun 00JIaCTH  OIpENeNeHUs KOCHHyc-peoOpa3oBaHMs Ha R xR, nopobiacrei

npoctpaHcTBeHHBIX 4acToT (I11TY) amst CKpBITHOTO BHEAPEHHS BHIOMPAETCs HEKOTOPast 101001acTh
V., clenyrouero Buja:

Vrlr2 ={(U,V) | url,l sSu< url,Z’ Vrz,l sv< Vrz,Z}’ (l)

T T T T
ur1,1:(r1_1)Eli U .,=h—, Vrz,lz(rz_l)R_z’ Vrz,zzrzR_z’ 2)

R

rae U,V — HOpMUPOBaHHBIE MPOoCcTpaHcTBeHHbIE YacTOThI (1TH),

O<u,v<r,
B KOTOPOH BBIUMCISIFOTCS] TPOEKITUN )/ir;rz , 1=12,...,N,;, k=12,...,N,, u300pakeHus-konTeinepa ®
Al T
Ha cOOCTBEHHbIE BEKTOpHI (', i=12,..., N, 1 U’, k=12,.,N,, CyOIOJIOCHBIX MaTpHIL Gr1 u Hrz

KocuHyc-mipeoOpaszoBanus [bonrosa, Uepnomopen, 2018; Yepuomopern, bonroea, YepHomoper,
2019; Yepuomoper u ap., 2019]:
e iErz = (airl)T q)Ukrz . 3)

Ha PUCYHKEC 1 cxeMaTH4HO mpeacCTaBJICHA HO,Z[O6J'IaCTb IMPOCTPAHCTBCHHLIX 4aCTOT Vrlrz .

0 E E Vflfz
Y X S
'1\/rl,1 Vr1,2! 7[5 >V
Uy s i ! :
___________ \_____E_
__U_rl_z_ _______ N _____ 3
O N A |
v ' :
u

Puc. 1. Cxematuunoe NpeaACTaBJICHUC HO,I[06J'IaCTI/I MMPOCTPAHCTBCHHBIX YaCTOT
Fig. 1. The schematic representation of the spatial frequency subdomain

OnemMeHTBbI CYOMONOCHBIX MaTpull KocuHyc-nipeobpasoanus G, = (g ), i,k =12,..,N;, 1
H, =(3), i,,k, =1,2,...,N,, COOTBETCTBYIOIMX MONOOJACTH MPOCTPAHCTBEHHBIX 4acToT V.
BBIUHCIISIOTCS HAa OCHOBAaHUM cleaylommx cooTHomenwit [Zhilyakov at al., 2018; bomnrosa,
Yepuomoperr, 2018; Ueprnomoperi, bonrosa, Uepaomoperr, 2019]:

— DJIEMEHTHI girlikl y i,k =12,...,N,, CyOITOJIOCHON MaTPHIIBI Grl BBEIYHUCIISIOTCS CIEAYIOIIUM
o0OpazoM:

I I ~h
Oik, = Ak, T ik, » (4)
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rae
Sin(url,z (il - kl)) _Sin(url,l(il - k1)) .
k) =K,
a’i?kl - U . —u ik ©)
n,2 nl , il — kl,
Vs
o sin(u, (0, +k ~D)—sin(u, , (i, +k, ~1)
W (i, +k, ~1) ’

— DJICMCHTBI hirsz , i,,k, =1,2,...,N,, cyonosnocHoii Mmatpuisl H r, BBIYUCJIAIOTCSA HA OCHOBAHUH

cootHomeHut (4) wu (5) mnOpM TOACTAHOBKE COOTBETCTBYIOIIMX 3HAYEHWH  YacTOT
Vv v

Rl U2
Br16op nap npoekuuii Buaa (3), HCIOIb3yEMbIX AJI1 CKPHITHOTO BHEAPEHUS, OCYIIECTBIISIETCS
B pe3yibTaTe pa3OUeHUss MHOXKECTBA BceX Mpoeknuii B 3aaanHoM (1114 Ha moaMHOXKECTBA, HCXOIS

U3 YCJIOBHsS, YTO HOPMHUPOBAHHAs CyMMa KBaJpaToOB MPOEKIHH B BbIOPAHHBIX IOJMHOXKECTBAX HE
npesocxomut 3Hauenne 1-T;, rme T; — UHTEpPaKTHBHO 3a1aBaeMoe MOPOrOBOE 3HAYEHUE
3HAYMMOCTH TIOAMHOXeCTB npoekiuii [ bonrosa, Yepnomopert, 2018; Uepromopeii, boarosa, 2020].
Jlnst BHenpenusi 3HaueHust «0» 3ajaHHas Mapa MCXOAHBIX Ipoekumit pi* m /i, Buma (3)
U3MEHSETCA TaK, YTOOBI BBIIOJIHSIIOCH YCIOBHE:!

7| = 7,
Il BHEAPEHUs 3HadeHUs «l» 3ajaHHas mapa HUCXOJHBIX IPOEKIUH H3MEHSETCs TakK, 4TO
BBINOJIHAJIOCH CIENYIOILEE YCIOBHE:

+Ty,

o,
Vik
-

rae 77”2”2 Uyl — MOAU(UIIMPOBAHHBIC B MPOIECCE BHEPEHUS 3HAUCHUSI TIPOSKIIHA,

-T ,

r

P
< ‘7i,k+l

T;/ — IIOPOIoBOC 3HAYCHHUEC OTHOCUTCIIBHOI'O OTIINYHA MOI[I/I(bI/II_II/IpOBaHHLIX HpOGKHI/Iﬁ B 3aJaHHOM

MMOJIMHOKECTBE MPOECKIIMIA:

T7 = tyy !
t, — mapamerp BHEIPEHHs, JaNTHBHO BHIOMPAEMBINH Il ONPENENCHUS CTENEHH CKPBITHOCTU U
YCTOMYUBOCTH PE3YyJIbTATOB BHEIPECHUS,

t > 0,
ycp — CpGI[Hee 3HAYCHHC HpOCKHI/Iﬁ, BXOOAIINX B 3aIaHHOC ITOAMHOXKCECTBO HpOGKHHfI.
HeHOCpe,I[CTBeHHO MOHH(bHKaHI/IH I/I306pa>KeHI/I}I-KOHTeI7IHepa IIpru BHCAPCHUU OJHOI'O 6I/ITa
J@HHBIX HA OCHOBAHWM HM3MCHCHHS 3a[JaHHOI Mapbl MPOSKWHH i W y/\%, OCyIIeCTBIsSETCS
CIIEYIOLIIM 06Pa30M:
D=d+ (M7 =7 )G (G2)T + (T@?i,riril — 700t Gy T
rac T(D — HapaMeTp, 3a)IaBaeMI)H\/JI IJISI TIOBBIIICHUST CKpBITHOCTI/I BHereHI/Iﬂ JaHHBbIX, U3BJICUCHHUC

COOTBCTCTBYROILICTO outa JaHHBIX bm BBITIOJIHACTCS CIICAYIOIIHUM o6pa30M:

5,0

-
2 ‘7i,k+1

1, 6 npomusnom cnyuae.

JlaHHBIf MeTOA B pe3ysbTaTe ydyeTa CYOMOJOCHBIX CBOMCTB H300paKeHHsS-KOHTEHHEepa
MO3BOJISIET BHEIPUTH JAHHBIE C BHICOKOW CTEMEHBI0 CKPBITHOCTU U JOCTATOYHON YCTOWYMBOCTBHIO K
aJTUTUBHOMY CITy4ailHOMY IIyMYy.
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BoruncianreabHbIE IKCNIEPUMEHTDI

L{enpro mpoBeICHNS BBIYUCIUTENBHBIX SKCIEPUMEHTOB SBJISIETCS] OLIEHUBAHUE YCTOUYNBOCTU
pa3paboTaHHOTO METOJ]a CYOIOIOCHOTO CKPBITHOTO BHEAPEHHUS K BHEITHEMY BO3JCHCTBHUIO B BHJIC
aJAJIUTUBHOTO CIY4YalHOTO LIyMa MO CPAaBHEHUIO C MU3BECTHBIMU METOJAMHU CKPBITHOTO BHEIPEHUS
Koxa-’Kao u pacumpenus criekrpa.

ApmutuBebld WyM 7, i=12,...,N,, k=12,...,N,, C 3aJaHHBIM OTHOIIECHHEM // IIyM-

CHIHAJI TCHEPHPOBAICS HA OCHOBE IICEBIOCIYYaHHON MOCICIOBATENBHOCTH (i, i=12,...,N,,

k =12,...,N,, co3naHHoii ¢ nomopio pyHkiuu rand B cpene Matlab:

M = ﬂH;k )
2]

rac

Ny

N,
>3,
1

i=1 k=

B kauectBe m3o06paxenuii-konteinepoB M1, N2 u M3 Obumn KCoIb30BaHbl H300paKeHUs
(pucyHok 2a, 206, 2B), pazMmepHOcTH 512512 nukcenei, HaXOASIMECS B OTKPHITOM JIOCTYIIE B CETH
MHTEPHET (M300paKeHus 3aJjaHbl B OTTEHKax ceporo). J[anHble n300pakeHUs CoAepKaT Pa3IndHOE
KOJIMYECTBO KPYIHBIX U MENKUX JeTaneil. s co3naHus BHEAPSIEMBIX JaHHBIX B OUTOBOM (popme
ObUTH UCTIOJIb30BaHbI 3HAUCHUS MMUKCeNIel PparMeHTOB H300paskeHus, IPUBEICHHOTO Ha PUCYHKE 2T.
BennunHa uckaxeHuil n300pakeHUS-KOHTEWHEpa C BHEAPEHHBIMU JaHHBIMU IIPU OTCYTCTBUU
HCKaXXaroIIUX BO3JCHCTBUI OLIECHMBAIACh HA OCHOBE CJIEAYIOIIETO COOTHOILICHHUS:

Ny

NZ — Nl N2
o= Z (fik_fik)zlz Z fik2’
k=1 i=1 k=1

i=1

rie f,, i=12,..,N,, k=12,...,N,, — 3Ha4eHUs NUKCeJIeH MOIUPHINPOBAHHOIO H300paKECHU-
KOHTEWHepa.
BepostHocts P NpaBUIBHOrO W3BIICYEHMs BHEAPEHHBIX JAHHBIX B YCIOBUAX HATHYHS

usen

HCKaXKaIoIMX BO3ACHCTBUM OllEHHBAJIaCh HA OCHOBE CJIeaAyromero COOTHOMICHUS:

P.=N__IN,,N

u3en npae IKCn ) '

rac N — KOJIMYECTBO IMPABUJIbHO ONPCACICHHBIX H3BJICUCHHBIX out BHCAPCHHBIX OAHHBIX ITPpHU

npae

OCYIIECTBJIEHHH 3aJaHHOr0 KomudectBa N, - BBIUHCIHTENBHBIX dKcrepumeHtoB, N, -
KOJIMYECTBO OUT JJAHHBIX, CKPHITHO BHEAPSEMBIX B OT/ICIIbHOM BBIUMCIIUTEIILHOM YKCIIEPUMEHTE.

B Xoz€ BBIUMCINTENBHBIX 3KCIIEPUMEHTOB OCYILECTBIIATIOCH BHepeHue 4096 OuT naHHBIX,
TaKk Kak B M300pakeHUsl 3alaHHOM pazmepHocTu Metof Koxa-XXao mo3Bonsier BHenpuTh He Oosee
YKa3aHHOT'O KOJINYEeCTBa OUT.

[Tpn BHEApEHUH JTaHHBIX HA OCHOBAaHMHM METO/A CYOIIOJOCHOTO CKPBITHOTO BHEAPEHUs OBbLIO
HCTIOJIH30BaHO pa30MEHHE 00JIaCTH ONpeIeNIeH s KOCUHYC-TIpeoOpa3oBanus Ha 16x16 momobmacreit [TY.
ITpu npoBeieHNN BEIYMCIUTEBHBIX SKCIIEpHMEHTOB B MeTo e Koxa-YKao npuMeHeHbl peKoOMeH TyeMble
B JuTeparypHbIX ucTounukax [Koch, Zhao, 1995; Konaxosuu, ITy3sipenko, 2006] 3nauerus mopora P
OTHOCUTEIbHOTO M3MeHeHHs koddduimentoB JKIL: P ={0,5; 25}. B Merone pacummpeHusi cnekrpa

[Smith, Comisky, 1996; Konaxosuu, [Ty3siperko, 2006] GasrcHbie HyHKIMH TOCTPOSHBI Ha OCHOBAHUH
COOTBETCTBYIOIIMX OJIOKOB IMHKceneH, conepkammx 4x4 u 8x8 amemenros ( By ={4; 8}). Cnenyer
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OTMETHUTb, YTO BHIOOP MapaMeTPOB BHEPEHHUSI, HCIIOIh3YEMbIX B aHAITM3UPYEMBIX METO/IaX, HE CHIKAET
OOIIHOCTH TIOJTYYCHHBIX PE3YJIbTATOB.

[IpenBapuTenbHO Tepea HATOKCHHEM IIyMa Ha M300pakKCHUS-KOHTEHHEPHI B HUX OBLIN
BHEJIpEHBI JlaHHbIe. B Tabnuiie 1 mpuBeneHbl 3HaYCHUS MCKKEHUN N300pakeHni-KoHTeHepoB U1,
N2 u U3 npu BHenpennn 4096 OUT TaHHBIX IPU OTCYTCTBUU BO3JICHCTBHS aJJUTHBHOTO IIymMa Ha
OCHOBAHHMH aHAIU3UPYEMBIX METO/IOB.

Puc. 2. cxonuble faHHEBIE:
a — uzobpaxxenue-kouteitnep M1, 6 — n3o0paxenne-konreiinep N2,
B — n300paxxeHue-koHTeliHep M3, r — BHeApsieMble JaHHbIC
Fig. 2. Source data: a — image-container 11, b — image-container 12,
¢ — image-container 13, d — embedded data

Crnenyer OTMETHUTbH, YTO NPU NMPOBEACHUM BBIYHUCIUTEIBHBIX 3KCIEPUMEHTOB, PE3YJIbTaThI
KOTOPBIX MPUBEJACHBI B Tabmuue 1, Juist MeTojia cyOroIOCHOTO BHEIPEHUS MapaMeTpbl BHEIPEHUS
BbIOpaHbl TakuM oOpa3zom (Tabmuma 2), yToObl HMCKa)XEeHHs H300paKeHUI-KOHTEHHEPOB He
MIPEBOCXOJININ UCKAKEHUSI U300paKeHUI-KOHTEHHEPOB, MOJIYyYaeMbIX B pe3yibTaTe MPUMEHEHHUS
MeTo10B Koxa-)Xao u pacmmpenus cnekrpa.

[Ipu BHeIpeHNH JaHHBIX MTPU OTCYTCTBUM MCKAXKAIOIIUX BO3ACUCTBUI (Tabnuna 1) Ha ocHOBE
MeTOoAa CYOIOJIOCHOTO CKPBITHOTO BHEAPEHUS ObUIM NPUMEHEHBI MapaMeTpbl, NMpHBEIECHHbIE B
Tabimue 2.

B Xoze BBIUMCIMTENBHBIX OJKCIHEPUMEHTOB HAJOKEHUE IlIlyMa OCYIIECTBISUIOCh Ha
n300pakeHUs-KOHTEHHEPhI, BEIMYMHBl UCKa)KEHUI KOTOpBIX B pe3yibTare BHeapenus 4096 out
JAHHBIX B YCIIOBUSAX OTCYTCTBHUS aJINTUBHOTIO IlIyMa NpUBEeHbI B Tabmuie 1.

B Tabnuue 3 mpuBeaeHbI BEPOSTHOCTH NMPABUIBHOTO U3BJIEUEHMs JAaHHBIX o0BbemoMm 4096
o6ut, BHeOpeHHbIX (Tabmuua 1) B u3o0pakeHue-koHTeHep M1 ¢ mocienyromuM HajJoKEeHUEM
aJIMTUBHOTO IIyMa C Pa3JIMYHBIM OTHOLIEHUEM LIyM-CUTHAI L.
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Tabmuna 1
Table 1

Hckaxenus n3zodpaxenuii-konreitnepos U1, N2 u Y3 npu BHenpenuun 4096 6UT JaHHBIX
IPU OTCYTCTBUM BO3JEHCTBUS aIAMTUBHOIO LIyMa
Distortions of container images 11, 12 and I3 when embedding the 4096 bits in the absence

of additive noise

N3obpakerwe-
KOHTeHep ni nz2 us3

Merton

MeTo cyOmoJIOCHOTO BHEIPEHUS,

naaexcs! [ITY

(16,16) 0,036 0,046 0,039

(12,12) 0,042 0,035 0,038

Metoz Koxa-2Kao, P

0,5 0,084 0,332 0,04

25 0,099 0,392 0,055

MeTo/1 pacIIupeHust CIIeKTpa, BS

4 0,092 0,112 0,124

8 0,049 0,047 0,058
Tabmuma 2

Table 2

HapaMeprl BHCIPCHHA Ha OCHOBC MCTOda CY6HOHOCHOFO CKPBITHOT'O BHCAPCHUSA

Embedding parameters of the sub-band hidden embedding method

“1%121?22;‘6' Munexcpt IITY | Tapamerp T, Hapaverp T, | Tapaverp [,

ul (16,16) 0,997 0,02 8,5

ul (12,12) 0,9982 0,0075 12,5

N2 (16,16) 0,9993 0,065 11,5

n2 (12,12) 0,0005 0,05 12

n3 (16,16) 0,9977 0,015 8,5

nu3 (12,12) 0,9972 0,009 8
Tabnuma 3
Table 3

BepO}ITHOCTI/I MMPaBUJILHOT'O U3BJICUCHUA JAHHBIX IIPHU UX BHCAPCHUU B H306pa)i(eHHe-KOHTeI>iHep
N1 u nocnenyronem HAIOKEHUU aJUTUBHOTO IITyMa

The probabilities of correct data extraction after they were embedded in the container image
I1 and the additive noise was applied subsequently

lym
MeTon

pu=0

u=0,02 n=0,04

n=0,06

u=0,08

u=0,1

1

2

3 4

5 6

7

MertoJ cyOIoII0CHOTO
BHCIPCHUSA, NHICKCHI
T

(16,16)

(12,12)

Mertox Koxa-Kao, P

0,5

0,789

0,747 0,715

0,694

0,674

0,657

25

1 0,9993

0,995
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OxonuaHue Ta0IuIb! 3
End of the table 3

1 2 3 4 5 6 7
Meton pacuupeHus

criektpa, Bq
4 1 1 1 1 1 1
8 1 1 1 1 1 1

B Tabmmime 4 npuBeneHb BEPOSTHOCTH MPABWIIBHOTO W3BJICUCHUS JaHHBIX oObeMoMm 4096
out, BHeApeHHBIX (Tabmuna 1) B m3o0paxeHue-koHTeHEep M2 ¢ mOCHeqyrImuUM HaI0KEHUEM
aJIUTUBHOTO IIIyMa C Pa3JIUYHBIM OTHOIIICHUEM IIyM-CUTHAI L.

Taonuua 4
Table 4

BCPOHTHOCTI/I IMPAaBHUJIBHOI'O U3BJICUCHUA NAHHBIX IIPHU UX BHCAPCHUU B H306pa}I(CHI/IC-KOHTCI>'IHCp
N2 un MOCJICAYIOIIEM HAJTOXKCHUN aJAUTUBHOIO IIyMa
The probabilities of correct data extraction after they were embedded in the container image
12 and the additive noise was applied subsequently

Merox Mym | g 1u=0,02 u=0,04 1u=0,06 1u=0,08 u=0,1
MeTo/ cyOmonocHoro

BHEJIPCHUS,

nHjaekcs! 1Y

(16,16) 1 1 1 1 1 1
(12,12) 1 1 1 1 1 1
Meton Koxa-)Kao, P

0,5 0,71 0,697 0,684 0,665 0,648 0,632
25 1 1 1 1 1 1
Meron pacmmpeHus

criektpa, Bq

4 1 1 1 0,9999 0,9998 0,9998
8 1 1 1 1 1 1

B Tabnuue 5 npuBeaeHb! BEPOSITHOCTH MPABUIIBHOIO M3BJIEUEHUS JaHHBIX 00beMoM 4096
ouT, BHeIpeHHBIX (Tabmuia 1) B u3o0paxeHue-koHTeliHep M3 ¢ mocnenyroumyM HaloXeHHEM
aJTITHBHOTO ITyMa C Pa3JINYHBIM OTHOIIEHUEM [ITyM-CHTHAI L.

Tabmuna 5
Table 5

BepO}ITHOCTI/I MMPpaBUJIBHOI'O U3BJICUCHU NAHHBIX IIPU UX BHCAPCHUU B H306pa)KeHHe-KOHTeﬁHep
N3 u nocneayroieM Hal0)KEHUN aJIMTUBHOTO IIIyMa
The probabilities of correct data extraction after they were embedded in the container image
I3 and the additive noise was applied subsequently

lym

u=0 u=0,02 u=0,04 u=0,06 u=0,08 pu=0,1

1 2 3 4 5 6 7
MerTos cyOmmonocHoro
BHEAPEHUS,
nHaekcs! TTTTY
(16,16) 1 1 1 1 1 1
(12,12) 1 1 1 1 1 1

Meton
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Oxonuanue Ta0InUNbI 5
End of the table 5

1 2 3 4 5 6 7

Metoz Koxa-)Kao, P

0,5 0,747 0,712 0,679 0,657 0,639 0,62
25 1 1 1 1 0,9999 0,9985
MerTon pacuiupeHus

criektpa, Bq

4 1 1 1 1 1 1
8 1 1 1 0,9998 0,9997 0,9997

PesynbTathl, npuBeicHHbBIE B Tabnuiax 3—5, npu BHeaApeHuu 4096 OUT TaHHBIX B H300PaKEHHSI-
koHTerineps! 11, M2 u U3 neMoHCTpUpyIOT, YTO NpU HAJIOKEHUM CIYyYaHOrO IIymMa ¢ OTHOILIEHUEM
myMm-curdan L {0; 0,02; 0,04; 0,06; 0,08; 0,1} MeTox CyOIOIIOCHOIO CKPBITHOTO BHEJPEHHS, a TAKKe
Metoasl Koxa-XKao u pacumpenuss crnekrpa mnpu ONPENENCHHBIX MapaMeTpax JaHHBIX METOJIOB
MO3BOJISIIOT M3BJIEKATh BHEIPEHHBIC JaHHBbIE 0€3 MCKAKEHUM, YTO YKa3blBaeT Ha MX YCTOWYHMBOCTH K
npuMeHeHHbIM IrymMaMm. OJHAaKO TpU OTIENBHBIX Tapamerpax BHeapeHuss meronasl Koxa-XKao u
paciMpeHust CrieKTpa He 00eCHeyrBalOT BOCCTAHOBJICHUE TAHHBIX 0€3 MCKaKEHUM MpU HaT0KEHUH
pPacCMOTPEHHBIX IIIYMOB, MPH 3TOM B pPE3YJIbTaTe BHEAPEHHUS B YCIOBHSIX OTCYTCTBHS IlIymMa Ha
ocHoBaHnu Merona Koxa-XKao u meronma pacmmpeHusi CoeKTpa ¢ PacCMOTPEHHBIMU IapaMeTpamu
n3o0pakenus-kouteriHepsl M1, M2 u M3 wumeror Ooiee CyIIECTBEHHBIE HCKXEHHS, YeM TIPH
MIPUMEHEHUH METO0/1a CYONOJIOCHOTO BHEIPEHUSL.

TakuMm 00pa3om, pe3yabTaThl BEIYUCIHTEIBHBIX SKCIICPUMEHTOB MMPOUILTFOCTPUPOBAIIH, YTO
MPEJIOKEHHBI METO/ CYOIOJIOCHOTO CKPBHITHOTO BHEAPEHUS aHHBIX B M300pa’keHUs Ha OCHOBE
OTHOCUTEIIBHOTO HW3MEHEHHUS MPOEKIUN H300paKeHUs-KOHTEHHEpAa HAa COOCTBEHHBIE BEKTOPBI
CyOIOJIOCHBIX MaTpHIl KOCUHYC-TTPE0Opa30BaHUs UMEET MPEUMYIIECTBA C TO3UINI YCTOHYHBOCTH K
BO3JICUCTBUIO CIIYHaitHOTO IITyMa MO CPaBHEHUIO ¢ n3BeCTHhIMU MeToiamMu Koxa-XKao u pacmmpenus
CHEKTpa: MPH HAIOKEHUH aJJIMTUBHOTO CIY4YailHOTO IIyMa, C OTHOILIEHUEM IIIyM-CUTHAI He Ooiee
0,1, MmeTon cyOMOJIOCHOTO CKPBITHOTO BHEPEHUS TTO3BOJISIET OE30IITMO0YHO H3BJIEKATh BHEPEHHBIC
JTaHHBIE MPU BCEX PACCMOTPEHHBIX MapaMeTpax BHEApPeHUs B ominuue ot MeroaoB Koxa-Kao u
pacIIMpEeHHs CIIEKTpa.
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