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LLUDPPOBOM MNOTEHUUAJT CTPOUTE/IbBHOTO KOMMJIEKCA:
NMOHATUE, CYLLUHOCTb U NMPOBJIEMbI PA3SBUTUA

Tepewko E.K., Pyackaa U.A.

CaHkT-MeTepbyprckuii NONMTEXHUYECKMIA YHBEpPCUTET MeTpa Benukoro,
CaHkT-MeTepbypr, Poccuitickas deaepaums

Mzydenue Bompoca hopMUPOBAHUS U pa3BUTUS IIPOLIECCOB LIMMDPOBU3ALIM CTPOUTEILHOI0 KOMIUIEKCa
JIOCTATOYHO aKTyaJlbHO B COOTBETCTBUM C OOILEMUPOBLIMU TeHAeHIMsiMU. Llenb ucciaenoBaHus —
M3yJYeHue Bompoca GopMUpoBaHUS (M POBOTO MMOTEHITNAIA CTPOUTETHFHOTO KoMITTekca PD yepes mpusmy
BXOSIIMX B HETO CTPOUTENIbHBIX Mpeanpusatuii. OObeKT UCCAENOBaHUSI — CTPOMUTEbHbIN KOMILIEKC.
IIpeamer uccnenoBanusi — HUMPOBOI MOTEHIIMAT CTPOUTETHLHOTO KOMITJIEKCa. MeTomoIornuecKoii 6azom
WUCCIENOBAHMS BBICTYIIWJI METOJl CTATUCTUYECKOTO aHa/IM3a, a TakKKe KayeCcTBeHHbI Mmeron. B craTbe
dopMUpyeTCcsl 3BOIOLMOHHAS LIEMOYKa pa3BUTHSI LM(PPOBON 3KOHOMMUKMU OTpPacieil U KOMILUIEKCOB:
«(OpMUPOBaHME WHHOBALIMOHHOTO TMOTEHIMAJa — WHHOBAalMOHHBIA TMpolecc — dopMUpoBaHue
undpoBoro noteHmana — uudposusaiusi — hopMupoBaHue HUGPOBOH SIKOHOMUKW». BbISIBIEHO, YTO
KaXXIIbI 3Tar MpeCTaBIeHHON 1IeMOYKYM BBICTYIAeT COCTaBHOM YacThio ciiemyroliero. PaccmarpuBaercst
nosranHoe GopmupoBaHue aebuHuMKn «lludpoBoit TMOTEHLMAT CTPOUTETHLHOTO KOMILIEKCa»,
naetcsa (opMyJaupoBKa MOHATHSA. Tak, IUGpPOBOM IMOTEHIMAA OIpeaesseTcsl KaK COBOKYITHOCTb
MalllMH U TEXHUYECKOTO OCHAILEHUs], NH(HOPMALMOHHbBIX MPOAYKTOB, a TaKXe KBATU(PULUMPOBAHHBIX
CMELMAIIUCTOB, BIAJCIOIIMX MHTEp(EHCcOM COBPEMEHHBIX MPOrpaMM, BXOASIIMX B mpouecc BIM-
MPOEKTUPOBAHUS ISl pealu3aliy MPOEKTOB LU(POBOro MOAECIMPOBAHUS 3AaHUI U COOPYXEHUH B
BUIIE «IIM(PPOBOro IBOMHMKA», YTO BBICTYIAET OCHOBOH (DopMUpoBaHUs 1IM(PPOBOrO MPOEKTUPOBAHUS
CTPOUTEJIbHBIX KOMIIJIEKCOB Ha pernoHaibHOM ypoBHe. CTpOUTCSI B3aMMOCBSI3aHHASI CXeMa KITIOYEeBbIX
MPOLIECCOB CTPOUTEIBHOTO MTPOU3BOICTBA MOCPENCTBOM 001auHbIX TexXHosornii BIM-mipoekTupoBaHusi,
OIpEeENISIIOTCS Y3KME MECTa, K KOTOPbIM MOXHO OTHECTH: 1) OTCyTCTBUE MH(POPMALIMOHHOTO MPOIYKTA
MO3BOJISIIONIET0 OOBENNHSITh U CUHXPOHU3UPOBATh KJIIOUEBbIE MPOIIECCHl CTPOUTETHLHOTO MPOU3BOJICTBA;
2) kBaIUGUKAIMIO TEPCOHATIa B COOTBETCTBUM C COBPEMEHHBIMU TEHIEHUMSMU CTPOUTEIBHOIO
MPOU3BOJCTBA, HU3KWI YpPOBEHb BIIAJICHUSI TPOTPAMMHBIMU KOMILUIEKCAMU WJIM €ro OTCYTCTBHUE;
3) YCTOSIBIIYIOCSI CHCTEMY CTPOMTENILHOTO TTPOM3BOICTBA «3aKa3UMK — TEHITONPSTINK — CyOTIOAPS UMK
l..n — KOHEYHBI MCIIOJHUTEIb pPadoT». BhIsIBIEHO, UTO Tepexon K LKU(pPOBOMY MOIACIMPOBAHUIO
CTpouTeIbHOTO npouecca — BIM-npoeKTupoBaHUIO, TTO3BOIUT: YCTPAHUTD Y3KUE MECTa CTPOUTEIBHOTO
MPOU3BOJCTBA; CUCTEMATU3UPOBATh MPOM3BOACTBEHHBIM MPOLECC HA MPENNPUSITUSIX; CYLIECTBEHHO
COKPATUTb CPOKU CTPOUTENLCTBA. Takke, MPOBOAUTCS OLIEHKA YPOBHSI pa3BUTHSI LIMGPOBOTo MOTeHIMaIa
cTpouTeTbHOTO KoMIuieKca Poccuiickoit Denmepaliny, KoTopasi MOAKPEIUIAETCS TTepedHeM 0TOOPaHHBIX
rokasareJieil Tocy1apCTBeHHON CTaTUCTUKMU.
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The study of the formation and development of digitalization processes of the construction complex
is quite relevant in accordance with global trends. The purpose of the research is to explore the issue of
formation of the digital potential of the construction complex of the Russian Federation through a case
study of its construction companies. The object of research is the construction complex. The subject of
research is the digital potential of the construction complex. The methodological basis of the research
was the method of statistical analysis, as well as the qualitative method. The article forms an evolution-
ary chain of development of the digital economy of industries and complexes: “formation of innovative
potential — innovation process — formation of digital potential — digitalization — formation of the dig-
ital economy”. It is revealed that each stage of the presented chain is an integral part of the next one.
We consider the gradual formation of the definition of “Digital potential of the construction complex”,
and give the definition of the concept. Thus, the digital potential is defined as a set of machinery and
technical equipment, information products, as well as qualified experts capable of using modern inter-
face programs included in the BIM design for projects of digital modelling of buildings and structures
in the form of a “digital twin” that is the basis of the digital design of building complexes at the regional
level. We build an interconnected scheme of key construction production processes using cloud-based
BIM-design technologies, and identify weak points which can include: 1) lack of an information prod-
uct that would provide a merge and synchronization of the key construction processes; 2) qualification
of personnel in accordance with modern trends in the construction industry, low proficiency in using
the software or absence thereof; 3) the established system of building production “customer — contrac-
tor — subcontractor 1...n — the ultimate contractor”. The study revealed that the transition to digital
modeling of the construction process, BIM design, will: eliminate the weak points in construction pro-
duction; systematize the production process at enterprises; significantly reduce the construction time.
Moreover, we perform an assessment of the level of development of the digital potential of Russian
construction complex, and support it by a list of selected indicators of the state statistics.
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Baenenne

N3ydas pa3BuTHe oTpaciieil 1 KOMITJIEKCOB B YCIOBUSIX PUCKOB, a TAaKXKe PHIHOYHOM HeoIpeaeaeH-
HOCTU, MHOTHE MPEINPUATUSI CTApalOTCsl HAWTU CBO€ KOHKYPEHTHOE MPEUMYIIECTBO B MHHOBAIIMOH-
HOM U 11 pOoBOM TTOTeHIMAaJe. [JlaHHAas TeHICHINS MOIKPEIUISIETCS M IIPOBOAUMOM rOCyAapCTBEHHOM
MOJTUTUKOM. B HacTosiliee BpeMsT MOXXHO BBIIEIUThH Ba OCHOBHBIX HOPMAaTHMBHO-3aKOHOIATETbHBIX
JOKYMEHTAa OTPaKaroIIMX KJIOUeBble MOMEHTBI MHHOBALIMOHHOTO M LMMPOBOTO Pa3BUTHS, a UMEHHO
Crpareruio pa3Butust uHGopmaurnoHHoro obmiectsa PP na 2017-2030 rr.! u [Iporpammy «l{ndppopast
SKOHOMUKA PM»2,

AHanuzupysl opuLMaIbHbIe PEUTUHIU U CTaTUCTUKY, MOXHO OTMETUTbh, 4To no utoraM 2018 ropa
BKCIOPT YCIIYT B chepe TEXHOJIOTUIA 1 YCIIyT TEXHUUECKOTO XapaKTepa 0Ka3ajics Ha MOPSAO0K BhIIIE, YeM
B 2017 romy mo croumocTu coriamenuii (2017 . — 26415 u 2018 . — 32368 mutH. moyn. CILA), B Toxe
BpeMs UMIIOPT cocTaBmi 17676 u 16470 muan. nout. CIA B 2017 1 2018 rr., coorBeTcTBEHHO. [Tom0xXu-
TEJILHOE CaJIbI0 PACTET, B CBSI3M C UeM, JaHHAs TEHACHIUUS CBUICTEILCTBYET O TOM, UTO TIPEAIPUSITUS
P® craparoTcs BEIXOIUTh HA MUPOBOM PBIHOK C TEXHOJIOTHSIMH U YCIYTaMM TEXHUYECKOTO XapaKTepa.
Taxxke, ypoBeHb nHpopMarusauuu u cesa3u B BBIT B 2017 u 2018 rr. coctasnsieT 3,0%, octaBasich He-
n3MeHHBIM?. PaccMmarpuBast monpo0OHO repedyeHb IoKasaresieil, mpeactaBieHHblii B [1pukase MuHsKo-
HoMpas3BuThs Poccun «O6 yTBepxkIeHNN MeToamdecKnX peKOMeHAAINIA ITO TIPOBEICHHUIO CTATUCTHYE -
CKOIi OLIEHKHU YPOBHSI TEXHOJIOTMYECKOTO Pa3BUTUSI SKOHOMUKHU Poccuiickoii Menepalinu B LICJIOM U €€

! «Crparerus passutus uHpopmaunonsoro odwecrsa B Poccuiickoit ®enepain Ha 2017— 2030 roap», yrepxkaeHHas Ykasom [Ipesnnenra
P® or 9 mas 2017 . Ne 203

2 Tlporpamma «L{udposas sxoHomMuka Poccuiickoit depepaunn», yrBepikaeHHas paciopsbkenreM [Ipasurenscra Poccuiickoit denepaiun ot
28 mronst 2017 1. Ne 1632-p

3 @epnepanbHas ciyx0a rocyaapcrBeHHoil crarnctuku. Oduumnanshas crarucruka. URL: https://www.gks.ru/folder/10705 (nara oGpaueHust
10.02.2020).
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OTIEBHBIX OTpaciIeii»*, KOTOPBIi MMO3BOJISIET OLIEHNUTH YPOBEHD LIM(PPOBU3ALIMN OTpACIEl M KOMIUIEK-
COB, CTOUT OOpaTUTh BHUMaHUE Ha TO, YTO: YAEIbHbII BeC OpraHu3aluii, UCIOJAb3YIOIIUX 00JauHbIe
CEpBUCHI, B 00111eM unciie opranusanuii mo P® B 2018 1. cocraBmi 26,1% (B 2017 1. 22,9%); yaenbHbII
BeC OpraHu3aluii, UMeloluX 10cTyn B MHTepHET co CKOPOCThIo HE MeHee 2 MOuT/cex., B 001leM Yucie
opranm3anmii mo P® cocraBmin 91,1% B 2018 1. (B 2017 . 88,9%); ynenbHBINM Bec OpraHU3aIINiA, KCITOJTb-
syrominx CRM-cuctembl, ERP-cuctembr, SCM-cucteMbl, B 001eM Yuciie opraHu3anuii mo P® B 2018
. coctaBma 19,6% (B 2017 1. 17,4%); nonsa opraHW3alinii, pa3MelIaBIINX 3aKa3bl Ha TOBAphI (pabOTHI,
ycayri) B UHTepHETe, B 001eM yncie o0caenoBaHHbIX opranu3anuii mo P® B 2018 . coctasmia 42,2%
(82017 1. 41,2%). CnenoBaTelIbHO, TIPEANIPUSTHUS PA3TIMYHBIX OTpacjeil HapoaHOro xo3siicTBa P® nH-
TEHCHUBHO 3aHUMAIOT HOBYIO MHHOBALIMOHHO-LIM(PPOBYIO HULITY.

Tak kak nH(opMaTHU3als MOMIOIIAET Bee 00JIblliee KOJIUUECTBO MPEANPUSITUI, CTOUT TOBOPUTH O
npoliecce repexoaa oTpacieii U KOMIUIEKCOB K LIM(ppoBoii s3KkoHOMUKe. JlaHHBIH TTpoliece clieayeT pac-
CMATPUBATh KaK CJICAYIOLIYIO 9BOTIOLMOHHYIO LIETTOYKY Pa3BUTHS «(DOPMUPOBAHNE UHHOBAIIMOHHOTO
MOTeHIIMala — UHHOBAIIMOHHBIN Tpoliecc — hopMUpoBaHue 1IM(POBOro rMmoreHuranta — uudpoBusa-
uust — popMupoBaHue LM(PPOBOIN 3KOHOMUKM». Kaxkoe 3BeHO MpeacTaBIeHHON 1LIETTIOUKM TIpeICcCTaB-
JISIET BaXKHOCTh JIJIST IIOCJIEAYIOIIETO U HEITOCPEACTBEHHO B HEro BXOAUT. CTOUT MOHUMATh, UTO KaXKI0e
3BEHO BKJIIOUAET TPYAOBBIE PECYpChl, MaTepUaIbHbIe PECYPCHl U UHBECTULIMU. DBOJIOLIUOHHYIO LIEMOoY-
Ky JIETKO TePEeHEeCTH B MIPOEKINIO, KaK MPEANPUSITUI, TaK OTpacjieil 1 KOMIUIEKCOB B LIeJIOM, YTO T10-
CITOCOOCTBYET OIpeIeJICHUIO HACTOSIILIETO YPOBHSI pa3BUTHS TOIM MU MHOM SKOHOMUYECKOM eTMHUIIBI.

Ornpenesisi BBICOKOTEXHOJOTMUHYIO OTpacib, KOTOPasi JOCTATOYHO aKTUBHO Pa3BUBAETCS B JaHHOM
LIETI0YKE, MOXXHO BBIICJIUTh — CTPOUTENIBHYIO OTPAC/Ib, CTPOUTENBHBIN KOMILIEKC KOHKPETHBIX PeTrro-
HOB. IMEHHO B CTPOUTEILHOM c(pepe AeSITETbHOCTU JOCTATOYHO aKTUBHO MPOMCXOAUT Mepexo K -
POBOMY MOZACIMPOBAHUIO CTPOUTENLHOTO Ipoliecca — BIM-npoektupoBanmio (Building Information
Model). M3yuas Borpoc ¢ poBbIX MIPOLECCOB B CTPOUTEIHLHON OTPAC/Iv B HAyYHOM JIMTEPaType MOXHO
BBIJIEINTD, KaK IyOJIMKALIUKU, B KOTOPBIX pACCMATPUBAIOTCSI BOIIPOCHI MPOOJIEMHBIX aCIIEKTOB Iepexoaa
CTPOUTENBHBIX OpraHM3aluii K Tpoueccy 1ubpoBusauu [4], Tak U paboThl B KOTOPBIX OMUCHIBAIOT-
cd npeumylectsa BIM-TexHomornii B KOHTEKCTE MEPCIIEKTUBHOIO Pa3BUTUs TeppuTopuii [2, 7, 16].
Taxke, aBTOpHI B padorax [8, 10, 11] akTuBHO paccMaTpuBaioT HUPPOBYIO TpaHC(HOPMALIMIO TOPOIOB,
CeMeHOB A.A. aKLIEHTUPYET BHUMaHUE Ha BOTIPOCE MOATOTOBKU KaapoB B oosacTu BIM-npoekTupoBa-
Hug [15]. Tak, 1OCTaTOUHO MHTEPECHOM JJIs1 u3ydeHus sapasieTcs nedpuHuims «LnudpoBoii moTeHIMan
CTPOUTEILHOTO KOMILJIEKCa», KOTOpasi OJ1M3Ka K MOHATUIO LIM(PPOBU3ALIMS U BBICTYIIAET €€ COCTABHOM
yacTbio. CienoBaTesibHO, B KaUeCTBE 00seKma UCCAeA0BaHUs 11eJecO00pa3HO MPUHSTh CTPOUTEIbHBIN
KOMIUIEKC, a npedmemom NCCaefoBaHus — U(GPOBOI MOTEHIIMAT CTPOUTEILHOTO KOMILIEKCA.

Lleavro vicciienoBaHU SIBJISIETCS U3ydeHUE BoIpoca (popMUpOBaHUS HU(PPOBOToO MOTEHIIMAIA CTPO-
HUTEIHLHOTO KoMITIeKca PD yepe3 mpu3My BXOIOSAIINX B HETO CTPOUTEIBHBIX MPEANpUATHii. B cooTBeT-
CTBMHU C LIEJIbIO, 3adayamu UccieaoBaHus sipisercs: 1) popmupoBanue nepuHumu «Lludposoii moTeH-
LIMaJl CTPOUTEILHOIO KOMILIEKCa»; 2) ompeaesieHrue 6a30B0i CTPYKTYphl (POpMUpOBaHUS LUMOPOBOTO
MMOTEHITNAJIA JUTS Pa3BUTHUSI CTPOUTEIIBHOTO KoMITTekca PD, B T.4. TTOCTpOeHNE B3aMMOCBSI3aHHON CXEMBI
KJIIo4eBbIX mpoueccoB BIM-nipoektupoBaHus; 3) mpoBeJeHNEe OLIEHKU MH(GOPMallMOHHO- 1M (POBOTO
Pa3BUTHSI CTPOUTEIILHOTO KoMIuieKca PD.

MerToapl MCCIeI0BAHNS

B xone nccienoBaHmnii aBTOPLI UCITOIB30BAIM METOJBI CTATUCTUYECKOrO aHanu3a. [1pu 3ToMm B Ka-
YyecTBe MoKaszaTtesieli JJIsl aHaIrM3a UCMOJIb30BaUCh: 1) KoJnuecTBO MyoauKalyii ucciaenoBaTesieil B Ou-
onnorpaduyeckoit u pedepatuBHoit 6aze SCOPUS 1o nouckoBoMy 3anpocy «In@poBU3aLIUs CTPOU-
TEJLHOTO TIPEATIPUITHS»; 2) MMOKa3aTeIN, XapaKTepU3YIOIIe YPOBEHb Pa3BUTUSI HAYKW, MHHOBALIMIA 1

4 TIpuka3 MunskoHompassutust Poccun ot 12.02.2020 N 66 "O6 yrBepxaeHinn MeToquuecKix peKOMEeHIaLiii [0 NPOBEIEHNIO CTATUCTHYECKON
OLIEHKH YPOBHS TEXHOJIOTMYECKOTO PAa3BUTUS SKOHOMUKH Poccuiickoii desiepaniny B 11€JI0M U €€ OT/IeIIbHBIX OTpaciei'.
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MepeNnoBbIX MPOU3BOACTBEHHbBIX TEXHOJIOTUI HA MPEANPUSTUSIX CTpOUTEIbHOM oTpaciu PD. B kauectse
KJIIOYEBBIX TOKa3aTeieli ObUIM BhIOpaHbL: 1) ypoBeHb MHHOBALIMOHHON aKTUBHOCTU HpeAnpUsTuii, %;
2) 00beM MHHOBALIMOHHBIX TOBAapOB, pabOT, YCIyr, MJIH. py0.; 3) yaeJlbHbIiI BeC MHHOBALIMOHHBIX TO-
BapoB, paboT, YCJIYT B 00IIEM 00BEME OTIPYKEHHBIX TOBAPOB, BBIITOJIHEHHBIX PadoT, %; 4) MHHOBALIM-
OHHBIC TOBApHI, PAOOTHI, YCIYTH, BHOBb BHEAPEHHBIC MW TTOABEPTIINECS 3HAYMTEIBHBIM TEXHOIOTH -
YEeCKUM U3MEHEHUSIM B T€UeHHUE TOCAETHUX TPEX JIET, MJIH. PyO.; 5) YMUCIIO UCMOJb3YeMbIX TIEPEIOBBIX
MPOM3BOJICTBEHHBIX TEXHOJIOTHUIA, elI.; 6) YMCIIO pa3pabOTaHHBIX IIEPEIOBBIX IPOU3BOICTBEHHBIX TEXHO-
JIOTUiA, el.; 7) 4ncao pa3paboTaHHBIX MEPEI0OBbIX IIPOU3BOACTBEHHBIX TEXHOJIOIMI HOBBIX 1Ist Poccun,
el.; 8) 4Mc/io MPUHIMIMAIBHO HOBBIX pa3pabOTaHHbBIX MEPEIOBBIX MPOU3BOJICTBEHHbBIX TEXHOJOTUM,
ell.; 9) KonMuecTBO NMPprUOOPETEHHBIX OPTaHU3aIMSIMU HOBBIX TEXHOJIOTUI (TEXHUYECKUX TOCTUXKEHUI),
IIPOTPAaMMHBIX CPEACTB, e.; 10) cTerneHb BAUSHUS Pe3yJIbraTOB MHHOBALIMI HAa 00eCIIeueHe COOTBET-
CTBUSI COBPEMEHHBIM TEXHUUECKUM perjaMeHTaM, MpaBujiaM U CTaHaapTam, e/l.

KauecTBeHHBINI METOI MOApa3yMeBaeT aHaIu3 U CUHTE3 COCTaBHbIX yacTell hopMupoBaHus nebu-
HuLmu «LndpoBoit moTeHLran CTPOUTETLHOIO KOMITJIEKCa», B T.4. (hOPMYJIUPOBAHKUE CAMOTO ITOHSITHSI.
Taxoke cTpouTCsl B3aMOCBsI3aHHAasl MOJieJib CTPYKTYpbl BIM-TipoekTupoBaHusi, B KOHTEKCTE (hOPMUPO-
BaHUs LIM(GPOBOro MOTEHIIMATa CTPOUTEIbHOIO KOMIUIeKca Ha Tepputopusix PD.

Pe3yabraThl HCClIeIOBAHMIA U HX 00CYXKIEHHE

PaccmatpuBasg nepunuimio «LndpoBoii moTeHraa CTPOUTEIbHOTO KOMILIEKCa» TTPOBEAEeM aHaIU3
TOro0, KaK JaHHOE IIOHSATHE MOXET ObITh 00pa3oBaHo. Heobxonumo pa3outs medpununuio «IudpoBoit
MOTEHLMAJ CTPOUTEJIbHOTO KOMIUIEKCa» Ha HECKOJbKO COCTABHBIX YacTeil, OTNpeaeuB UX CYIIHOCTb
1 BapualUM MHTEPIIpETallrii, a MUMEHHO pa300paThcsl B TAKMX MOHSITUSIX, KaK: MOTeHUIUA, IM(GPOBOit
MTOTEHIINA, TU(PPOBON MOTEHIINA MIPEANPUSATHS, TM(MPOBU3AIINS, CTPOUTEIBHBIN KOMITIEKC. Takxke
OIpeAe/IUThL EMKOCTh U3YYeHMSsT BOMpoca HUGPOBU3AIIMU Ha CTPOUTENIbHBIX MPEANPUSTUSIX B HAYYHOM
JiaTepartype.

ITepBOCTENEHHO PACKPOEM TTOHATHE «ITOTEHLMAT» (IIPOMCXOIUT OT JIATUHCKOTO CJIoBa «potentia»),
KOTOpOE MojpasyMeBaeT UCTOUYHUKM, BOBMOXHOCTH, CPEJICTBA, 3aIlachl, KOTOPbIE MOTYT ObITh UCITOJIb-
30BaHbI JJIs PelleHus] KaKoi-11u00 3a1aun, JOCTUKEHMS ONpeaeeHHOM 11eJ11M; BO3MOXKXHOCTH OTAE/b-
HOTO JIviia, O0IIecTBa, rocyaapcTBa B OIpenesieHHOM 0o01acTu. Takke, ITOTeHIMAJl B IIIMPOKOM CMBICIIE
MOXKHO OIpPeJeIUTb KaK COBOKYITHOCTb (haKTOPOB, KOTOPbIE UMEIOTCS B HATMYUU, MOTYT OBbITh UCITOJIb-
30BaHbI U MPUBEIEHDI B ICHCTBUE IJIs1 JOCTUKEHUS ONpeAeeHHOM 11eJd Uiu pe3yasraTa [28].

OrnpeneneHne CyIIHOCTH MG POBOTO MOTEHIIMANA ¢ TTO3UIIMU POCCUMCKUX YUEHBIX OBIJIO PACKPBITO
TOJBKO C HECKOJIbKMX cTopoH. Tak, aBTopbl E.B. TTonoB n K.A. CeMsiukoB noa 1iu¢poBbIM MOTEHII-
aJlOM MOHMMAIOT «COBOKYITHOCTb AaHHBIX, MPOrPAMMHOTO OOECIeYeHUs] U TEXHUUECKUX CPENCTB IS
CO3MaHMs, XpaHEHUS 1 00pabOTKHU TaHHBIX, a TAKXKe CIIEIIMAIICTOB, 00ECIIeYNBAIOIINX ITPOLIECC YIIpaB-
JIeHus faHHbIMU» [13, c. 38], oTMeuasi, 4TO «CITOCOOHOCTh HapalllMBaHUsI LIM(PPOBOTO MOTEHIIMAIa 3aBU -
CUT OT psina (akTopoB, HauboJee BaXKHBIM M3 KOTOPBIX SBJISETCS HAIMYME TEXHUYECKUX U TTPOrpamMM-
HBIX CPeaCcTB, (PMHAHCOBOIO obOecIieueHus, KagpoBoi cocTapisoomeit» [13, ¢. 39]. ToponHosa H.B. B
paborte [5] maer ompeneneHre HUGPOBOTO MOTEHIIMAIA IPOMBILIJICHHOTO MPEAIIPUSITUS, TPAKTYSI €ro
KaK «CIOCOOHOCTh MPEANPUSITUS K OCYILECTBACHUIO ACITEJIbHOCTU 10 CO3MaHUIO, BHEIPEHUIO, UHTE-
rpalvi, MPUMEHEHUIO, COTTPOBOXICHMIO, PAa3BUTHUIO U peaTn3aiui NH(POPMAITMOHHBIX TEXHOJIOTHM, a
Takke obecreyeHUo MHMOPMALIMOHHOM 0€30MacHOCTH C LIeJIbI0 YIOBAETBOPEHUS CYIIECTBYIOIINX WU
BHOBb BO3HUKAIOLIMX MOTPEOHOCTEN MPEANPUATUS U CYObEKTOB, C KOTOPHIMU OHO B3aMMOJEHCTBYET
(rmorpeduTean, MOCTaBIIMKY, HAPTHEPHI U T.4.)». [IpeanoxxeHHbIe onpeaeaeHUs HUMPOBOro MOTeHIIUA-
Jia 1 1M(POBOTrO MOTEHIIMAJIa TPOMBILLIEHHOTO MPEANMPUSITUSI CBUAETEILCTBYIOT O TOM, UTO BbIIBUHYTasI
paHee 3aKOHOMEPHOCTb UMEET MECTO ObITh MU UMEHHO LIM(POBOIl MOTEHLIMA CITOCOOCTBYET LIMGBPOBHU-
3aIIMX TTPOIIECCOB BHYTPU MPEIIIPUSITHIA, OTpacieil 1 KoMruiekcoB. CiemoBaTeIbHO, B Ta0J. 1 TpoBereM
aHaJIu3 pa3IMYHbIX Bapyalliii TpaKTOBOK onpeneaeHus «Lludposuzaiusi».
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Ta6muua 1. CymuocTs g poBU3anum B HAYIHO# JUTEpaType
Table 1. The essence of digitalization in the scientific literature

ABTOD, TOJ [MICTOUHUK] OmnpeneneHne

HerpomnonTe H., 1995 [26] Hudposuzamnus — nmpeodpasoBanue nHbopMauu B HUbpoByio hopmy, KOTOpoe B OOIBIIUHCTBE
(TIepBoe ymoMuHaHUE TEPMUHA) | CllydyaeB BeET K CHUXKEHUIO U3EPKEK, MOSIBICHUIO HOBBIX BOZMOXHOCTEH U T.1I.

Bapranosa E.JI., MakceeHKO

151 OBU3ALlS — OTO HE TOJIBKO IIEpEeBOJA MHMOPMAILIUU B I[U! OB OpMY, a KOMIIJICKCHOC
M.H., Cymupros C.C., 2017 Undp PEBO MH(OPMALLHH B LHPPOBYIO hOpMY,

peliieHue NHMPACTPYKTYPHOTO, YIIPABIEHYECKOTO, MOBEIEHYECKOT0, KYJIETYPHOTO XapakTepa.

[3,c.17]
HudpoBusauusi HopMUpPYeT LIEJOCTHbIE TEXHOJIOTMUYECKUE Cpelbl «OOMTaHMS» (9KOCHUCTEMBbI,
Caupuaenko 1., 2017 maTdhopMbl), B paMKax KOTOPBIX MOJIb30BaTe/b MOXET CO3/1aBaTh /Il ce0sl Hy>KHOE eMy JIpyXe-
[30] CTBEHHOE OKpYXeHHUE (TeXHOJIOrMYeCcKoe, MHCTPYMEHTAIbHOE, METOANYECKOe, TOKYMEHTAJIbHOE,
MapTHEPCKOE U T.I1.) C TEM, YTOOBI pelIaTh YXe LeJible KJIAcChl 3a1a4.
Hudposuzanus (B IIUPOKOM CMBICIIE) — COBPEMEHHBIN OOLIEMUPOBOI TPEH PAa3BUTHUST IKOHO-
MUKH U OOIIECTBa, KOTOPBIi OCHOBAaH Ha MpeodpazoBaHuM MHbOpManuu B LudpoByio Gopmy 1
MPUBOAUT K MOBBILLIEHUIO 3(PGhEKTUBHOCTH 9KOHOMUKHU U YIYUYLIEHUIO KaueCcTBa XXU3HMU.
Xanuu B.T., YepHnona I B., Hudposusauus — 370 ocHOBa LIMGPOBOI KOHOMUKU, TOT TPEHI MUPOBOTO pPa3BUTHS, KOTOPbIii
2018 [17] onpeJesisieT pa3BUTUE S5KOHOMUKU U 001ecTBa, hopMupyeT uudpoByio 3KkoHOMUKY. Lludposu-

3a1Msl TPENCTABIsIeT COOOI0 TJIaBHBIN COBPEMEHHBINM TPEH/I Pa3BUTHSI SKOHOMUKU M OOIIecTBa,
OCHOBaHHBII Ha mepexone K uudpoBomy hopMaty mpeactaBaeHus HGOPMAINKU, KOTOPBIN Ha-
MpasJieH Ha MOBbIlLeHUE d9()HEKTUBHOCTU SKOHOMUKHU U YJIy4llIeHUEe KauecTBa KU3HU.

Hudposuzaiust — 370 U3MeHEHUE MAPATUTMbI TOTO, KaK MbI TyMaeM, KaK MbI IefICTBYyeM, KaK MbI

Mapeii A., 2018 . o
o011aeMcsi ¢ BHEIIIHE! cpenoii u ApYT ¢ Apyrom. M TeXHOIOrus 3nech — CKOpee MHCTPYMEHT, YeM
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LIEJTb.

HudpoBusaiusi — 370 COBPEMEHHBbII 3Tan pa3BUTUSI UHGOPMATU3ALMK, OTJIMYAIOLIUICS TPeod-
JIafAloLIMM UCIIOJIb30BaHMEM LIU(PPOBBIX TEXHOJIOIUIA reHepaluu, 0opaboTKM, nepesayu, XpaHe-
HMSI ¥ BU3yaTM3alluy WHGOPMAIIUK, YTO OOYCIOBJICHO TTOSIBIEHUEM U PACTIPOCTpaHeHUEM (B TOM
YUCJIE MTOBBIIICHUEM 9KOHOMUYECKOU U (PU3NIECKON JOCTYITHOCTH) HOBBIX TEXHUYECKUX CPEICTB
U TIPOTPAMMHBIX PEIICHUIA.

ITnoraukoB B.A., 2018
[12]

HudpoBusaiusi — 310 TO, YTO TPeOYeTCsI, YTOOBI ClIeIaTh POU3BOACTBO 00JIee TMOKMMMU, MPUCIIO-

COGJIEHHBIM K peajiisiM COBPEMEHHOTO JTHST M KOHKYPEHTOCITOCOOHBIM B HApOXKAAIOIIEMCsT «id-
AnekceeB A.A., 2019

(1]

POBOM MUDE».
LlucdpoBusaiuisi — 3TO CPENCTBO MOIYICHUSI KeTaeMOTO UCX0/Ia, @ UMEHHO TUOKOTO TIPOU3BOMI-
CTBa, MPUHOCSIIETO KIIMEHTaM OTJIMYHBIN Pe3yJIbTaT, a Blaneablam - 00Jiee BEICOKYIO TPUObLTD.

B 1a6n. 1 npuBeneHo onpenesieHue «udpoBuszaunm», KoTopoe ObLIO BIEPBbIE OMYOJIMKOBAHO B
HaydHOI uTepartype B 19951 [26], HO MHMOpMALMOHHbBIE M LIU(POBLIE MPOLIECCHI MPOUCXOIVIN U 10
3TOro MoMeHTa. Tak, JaHHBIN (haKT MOATBEPKAAIOT UCCIIeTIOBAHMS, TIPOBEICHHEIE B paboTax [6, 14], rme
JIOCTATOYHO YETKO MPOINKUCaHa UCTOPUSI CTAHOBJIEHUSI UH(MOPMALIMOHHBIX TEXHOJIOTUM, TIEpBbIE YITOMU-
HaHUS KOTOphIX uayT ¢ 30x rogos 20 Beka.

PaccmatpuBast moHsTue «CTpOUTEbHBIN KOMILIEKC», CTOUT MOHUMATh, YTO OH MPEACTaBIsIeT CO-
001 CTPYKTYpY, KOTOpasi TIO3BOJISIET O0ECHEYUTh KOHKPETHBIA PETrMOH UH(MPACTPYKTYPO Pa3IuyHOTO
YPOBHSI: TIPOU3BOJCTBEHHBIMU 00BbEKTaMU (TTPOMBIIIJIEHHOE CTPOUTEIBCTBO), HEMMPOU3BOJICTBEHHBIMU
00beKTaMU (KUJUIIHOE U COLMATIbHOE CTPOUTENBCTBO), JUHEHHBIMU O0bEKTaMU (IOPOKHO-TpaHC-
MOPTHOE CTPOUTEIBCTBO) [24]. OTMETUM, YTO 1JIs1 00eCIIeUeHUSI CTPOUTEIbHOIO IMIPOU3BOACTBA BaXKHBIM
SIBJISIETCSI TUTAHOMEPHOE Pa3BUTHUE CTPOUTEIbHbBIX OPraHU3aIMI BXOASIIMX B CTPOUTEIbHbBIE KOMILIEKChI
CcyOBeKTOB (heaepalivu, AesITeIbHOCTh KOTOPBIX HAaMpaBieHa Ha peaiu3alMio Ipolecca CTPOUTEIbHO-
ro TTPOM3BOJICTBA OT MPOEKTHOW TOKYMEHTALIMU 10 BBOJIAa OOBEKTOB B KCILIyaTallMIO, & TAKXKE PEKOH-
CTPYKIIMIO U PEMOHT 3[aHuit U coopyxeHuit. [Toa cTpouTeabHbIM KoMILiekcoM Poccuu moHumaertcst
COBOKYITHOE paccMOTpeHUe cyobekToB PM mocpeacTBoM obecreuyeHrsl BHYTpYU HUX pa3BUTUSI MHGpa-
CTPYKTYPHBIX OOBEKTOB Pa3MUHOTO YPOBHS Osiarofaps NeSTeIbHOCTU CTPOMUTEJIbHBIX OpraHU3aluid,
KOTOpbIe 00ecTieYrBalOT MPOLECC CTPOUTEIHHOIO MPOM3BOACTBA TUP(HEPEHIIMPOBAHHOIO 10 OTpac-
JsiM. LlesleBoit HaNpaBIeHHOCTBIO CTPOUTEIBHOTO KOMIUIeKca Poccuu BBICTyIIaeT OpueHTaLIMs Ha CTpa-

31



4 HayuHo-TexHunyeckme BegomocTu CM6IMY. SKkoHOMUYECKME HayKu Tom 13, N2 3, 2020

TErMYeCKOe TEPPUTOPUATILHOE U TJIAHOMEPHOE OTPaCIeBOE pa3BUTUE B COOTBETCTBUHU C COBPEMEHHBIMU
TeHaeHuusImMu [31].

M3yyas mmogpo6HO Tpoliecc ITMGPOBU3AINN CTPOUTEITHLHOTO KOMILIEKCA, aBTOPHI MPOBEIN 0630p
HUCCIeA0oBaHMUI ¢ TToMOIIblo oubmorpaduyeckoir u pedepatuBHoii 6a3pl SCOPUS, B koTOpoii ObUT
MPOBEJEH MOKCK IMyOJIMKALMI B COOTBETCTBUU C TIOMCKOBBIM 3aIIPOCOM IO KITFOUEBBLIM CJIOBAM «IIU(-
pOBU3aIMs CTPOUTEIbHOrO KoMIniekca» (digitalization; construction; complex). O030p uccienoBaHUi
MOKa3ajl, 4To U3yuyeHue UMOPOBU3ALUN CTPOUTEIBHOIO KOMILIEKCA OLIEHUTh CJIOXKHO, YTO BBI3BAHO

MaJIoi pacipoOCTPAaHEHHOCTBIO TTOHATUSI CTPOUTEIBLHOTO KOMILIEKCA, TAKXKE Ha TEPPUTOPUM KaKIOTO
rocylapcTBa OHO TpaKTyeTcsl TTO-cBoeMy. B cBsI3u ¢ ueM, ObLI MpOBeleH MOUCK MyOJMKAlMUi B COOT-
BETCTBUU C IMMOMCKOBBIM 3aIPOCOM I10 KJIIOUEBBIM CJIOBaM «IU(POBU3ALIMSI CTPOUTEIBLHOTO TIPEATIPHSI-
st» (digitalization; construction; company), Tak KaK OTTaJIKHABasICh OT CYLIIHOCTH OMPEACICHMsI CTPOU -
TEJIbHOTO KOMIUIEKCa BaXHbBIM SIBJISIETCS] OCYLIECTBAEHUE LIM(POBBIX MPOLIECCOB BHYTPU CTPOUTEIbHBIX
opraHusaluii odecreurBaroX QYHKIIMOHUPOBAHUE CTPOUTEIHHOIO KoMILIeKca. KittoueBbie uccie-
JIoBaHUS ObLIM MpOBeAeHHI cienytomumMu apropamu: Achi A., Helmus M., Kelm A, Meins-Becker A.,
Salinesi C., Viscusi G., Amirova E.F., Barata J., Bertetti M., Chang 1.C., Voronkova O.Y., Afanasyeva
O.N., Akhmetshina L., Aleksandrova E., Alimova G.B., Andreeva O.V., Antov D., Asual A., Astafeva
0.V., Cheremisina T.P., Makarova 1., Esetova A.M., Gusakova E., Kapustina N.V., Telyatnikova N. u ap.

Bce uccaenoBaHusi OTHOCUTENBLHO Tpoliecca HMMPOBU3ALMU Ha CTPOUTEJIbHBIX MPEANPUSITUSIX U3
MOMCKOBOTO 3aMpoca MOXHO pa3OoUTh Ha 2 KJIIOUYEBbIe IPYIIbI: 1) BCEro MpoBeAeHHbIX UCCISIOBAHUIA;
2) uccienoBaHus, IPOBEAESHHBIE PYCCKOSI3bIUHBIMU aBTOpaMu. I1o mepBoii rpyrime Obljia IojiydeHa BhI-
Oopka ucciiegoBaHuii u3 279 myoimkamnuii 3a iepuon ¢ 1985 mo 2019 rr. Ha rpaduke, KoTopbiit mipe-
CTaBJIeH Ha puc. 1 oTpaxkeHo pacmpeaejeHue cTaTell 1o MOMCKOBOMY 3arpocy 1o rogaM. MoXHO OTMe-
TUTh, UTO OOJIBLINI MHTEPEC OTHOCUTEILHO BOIIPOCa LIM(PPOBU3ALIMY HA CTPOUTEIBHBIX MPEAIPUITUSIX
nosiBuicst ¢ 2015 roga, a k 2019 roay konmyecTBo myoauKauuii gocturiio moutu 120 en.

140
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100
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Puc. 1. Uccnenosanue npoliecca HMMPOBU3ALIMU Ha CTPOUTEIbHBIX MPEANPUITUSX 10 TonaM Beero B 6aze SCOPUS

Fig. 1. Research of the digitalization process at construction enterprises by year total in the SCOPUS database

Wcrounuk: bubnuorpaduueckas u pecdeparuHas 6a3a gaHHbx SCOPUS.

ITpoBoas aHanM3 ucciiefOBaHUM PYCCKOSI3BIYHBIX aBTOPOB CPEIM UCCIEAyeMbIX padOT IIepBOii IPyII-
IThI BBISIBJICHO 36 MCCIIeAOBAaHMIA, KITIOUEBLIMU U3 KOTOPBIX SIBNIAOTC [18—23, 25, 27]. Bee pabotsl pac-
npeaeneHsbl Mo rogaM ¢ 2016 . mo 2019 ., UK MccaenyeMoit TeMbl Takxke Habsogaercs B 2019 roay
cocTtanisis 24 nmyonukauuu (puc. 2). PaccMarpuBast my0aMKalvy 110 BTOPOM TPYIIIIe B pa3pe3e OpraHu-
3alMi, MOXHO BBIACJIUTH JUAEPOB B ucciaeayemoit teme — CaHkT-IleTepOyprckuii moJuTeXHUuuecKui
yHuBepcutet Iletpa Benvkoro n ®unancosbiii yausepcutet npu [IpaButenbcTBe Poccuiickoit @ene-
paunun.
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Puc. 2. Uccnenosanue nporecca HubpoBU3alny Ha CTPOUTETBHBIX MPEIMPUSTHSIX
0 ToJIaM PYCCKOSI3bIYHBIMU aBTOpamu B 6aze SCOPUS

Fig. 2. Research of the digitalization process at construction enterprises by year by Russian-speaking authors in the SCOPUS database

Hcrounuk: bubnuorpaduueckas u pedeparuBHas 6a3a nanabix SCOPUS.

BoimernpuBeneHHBIN aHaIM3 UCCIEIOBaHU, HA OCHOBE OMOIMorpacdrudyeckoii u pedepaTUBHOI Oa-
361 SCOPUS, noka3zas, 4To Bonpoc HuppoBU3aL1M Ha CTPOUTEILHBIX IPEANIPUSTUSIX U3ydaeTCs JOCTa-
TOYHO aKTMBHO MMeSI BOCXOISIIYIO TeHASHIIUI0. B OKkaiiiime roabl fJaHHAsI TCHASHIIUS OYIeT TOJIBKO
pacTH, YTO TaKKe IMOAKPEIISIET TTPOBOAMMAs IIPOrpaMMa pa3BUTHS MG POBOI 5KoHOMUKN PD.

OCHOBBIBasSICh Ha TIPOBEJACHHOM aHaiu3e (QOPMUPOBAHUS COCTABHBIX YacTeil nepununmn «Lndpo-
BOI MOTEHLIMAJ CTPOUTEIBHOTO KOMIUIEKCA», MOXKHO TIPEAJIOKUTH CAeAyIOlIee e¢ OnpeaeIcHue:

LHughpoeoii nomenyuan cmpoumenbHo2o Komniekca — 3TO COBOKYITHOCTb MalllMH U TEXHUYECKOTo OC-
HaleHus1, TH(GOPMALMOHHBIX TTPOAYKTOB, a TakKe KBAIM(MULIMPOBAHHBIX CITELMATNCTOB BJIAACIOIINX
nHTepheicOM COBPEeMEHHBIX IIpOrpaMM BXOISIINX B mpouecc BIM-npoekTupoBaHus Ijisl peaan3aiu
MPOEKTOB 1M (PPOBOIO MOAETUPOBAHUS 3AAaHUI U COOPYXKEHU I B BUIIE «IIM(POBOIO IBOMHUKA», YTO BbI-
CTynaeT OCHOBOM (hopMUPOBaHMS LIM(POBOTO MPOSKTUPOBAHUS CTPOUTEIBHBIX KOMITJIEKCOB Ha peru-
OHAJIbHOM YPOBHE.

ITpouecc 1M poBOro pa3BUTUsI CTPOUTENILHON OTpacIy MPeACTaBIIsIeT cO00i repexo OT TpaauLiv-
OHHOT'O ITPOU3BOACTBEHHOI'O MPOIIECCa B CTPOUTEIbHBIX OPTaHU3ALIMSIX Y HA CTPOUTEIbHBIX IUIOMIAAKAX
K undpoBomy mporueccy. IlogpazymeBaercs: ob1auHOe ceTeBoe 00ecIieYeHNe CTPOMTEIBLHOTO IIPOM3-
BOJICTBA C McIoJb3oBaHUEM BIM-TexHoMOrMii, KOTOpbie MOAKPEIUISIIOTCSI CieliMaIbHbIM MPOrpaMM-
HBIM ObecredyeHeM, HalpuMep, TAKUMU IIPOrpaMMHBIMU ITpoayKramu Kak: Autodesk BIM 360 u Tekla
Structures. C UCITOJIb30BaHUEM JAHHBIX MPOTPAMMHBIX IMPOAYKTOB, MPOLECC pa3pabOTKU MPOEKTHOM
JIOKYMEHTAIIMHU, B T.4. BHECEHUE KOPPEKTUBOB B MPOEKTHI — YCKOPSIETCS, CIeI0BaTeIbHO, COKPAIIatoTCs
CPOKH BCETO CTPOMUTENILHOTO Tpoliecca, T.¢. OT MPOEeKTHOM JOKYMEHTALMY A0 BBOAA O0bEKTa B IKCILIY-
aranuioo. JTO MPOUCXOAUT IO TMIPUUMHE TOTO, YTO OOJIAYHbIE IMPOrPaAMMbl OXBATHIBAIOT PAa3HBIC STAIIbI
CTPOUTEILHOTO MPOU3BOJICTBA B LIM(POBOM «IBOMHUKE» TTpoeKTa (puUc. 3).

Hcxons u3 cxemarnyHoro IpenacrasieHuss BIM-npoekTupoBaHusl Ha puc. 3, MOXHO cKa3aTb, YTO
ceiiyac JaHHBI TIPOLIECC MMEET XOPOIIIYIo 0a3y Il CO3MaHUS eAMHON MOJEIN ITPOSKTUPYEMOrO 3/1a-
Husl. Tak, pazpaboTaHbl OTAe/IbHbIE MH(MOPMAIIMOHHbBIE TTPOAYKTHI MO3BOJSIIONINE OCYIIECTBISITh: 1)
BCKU3HBIN MPOEKT 3aaHusI 1 coopyxkeHust (Revit, SketchUp u ap.); 2) apXUTEKTYpHYIO MOJEb 3IaHUs
(HammpuMmep, Revit); 3) KOHCTpYKTUBHYIO U pacueTHYIO Mmoaenb 3aanust (SCAD, Candup u ap.); 4) pas-
paboTKy mpoekTHoi gokymeHTaunu (Autocad, Revit, Word u ap.); 5) pacuer (pmHaHCOBOI MOIEIN U
IulaHa rpaguka (BbIITOJHEHUs pabOT, MTOCTAaBKM MaTepuaaoB, 000pyIO0BaHUS U Mp.) MPOEKTUPYEMOTO
3manus (MS Excel, MS Project, MS Word, SmetaWIZARD u ap.). B 1o e BpeMs1, CylIECTBYeT psif
Mpo0JieM ¢ HEKOTOPbIMU (DYHKIIMSIMU, KOTOPbIE HEMOCPEICTBEHHO CBS3aHbI CO CTPOUTEJIbHBIM MPOU3-
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BOJICTBOM, HO IPOLIECC MX aBTOMATU3AIMU HE HAJIAXKEH, UYTO HE MO3BOJISIET B IOJKHOW MEepe COKPaTUTD
CPOKM CTPOMTEILHOTO MPOM3BOACTBA. Tak, B HacTosdIIee BpeMs K IpodiaeMaM (Y3KMM MeCTaM) CTPOM-
TEJbHOTO MPOU3BOJICTBA MOXHO OTHECTHU:

1) orcyrcTBUEe MH(POPMALIMOHHOTO MPOAYKTA MO3BOJISIOLIET0 OObESAMHSITH U CUHXPOHU3UPOBATh
KJII0UEBBIE TIPOLIECChI CTPOUTEIBLHOTO IMTPOU3BOCTBA, IIPEICTaBICHHBIE HAa PUC. 3;

2) kBaau(UKALMIO MepCcOHaja B COOTBETCTBUM C COBPEMEHHBLIMU TEHICHLIMSIMU CTPOUTEIHLHOTO
MPOU3BOJICTBA, HU3KUI1 YPOBEHb BJAACHMS TPOrPaMMHBIMU KOMILIEKCAMU WUJIN €r0 OTCYTCTBUE;

3) YCTOSIBIIYIOCSI CUCTEMY CTPOUTEIBHOTO IIPOU3BOJICTBA «3aKa3UNK — TeHITOAPSIAUNK — CYOITOIPSII -
YUK 1...n — KOHEUHBII UCIIOJIHUTEIb padOT».
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Fig. 3. Key BIM-design processes and their relationship

INepeuyncieHHble TpoOIeMbI IPEIITCTBYIOT MHTEeHCMBHOMY pa3Butuio BIM-npoexTupoBanus. Cie-
JIOBaTeJIbHO, CTPOUTEILCTBO B HACTOSIIEE BpeMsl HAXOAUTCS Ha CTHIKE ABYX CTaIuil — cTaguu (popMu-
poBaHUs LU(POBOTO MOTEHIIMAIA, 4 TAKXKE Ha CTaIuM Tepexoaa K MoJHON HUubpoBU3aIIMK TTPOLIECCOB
CTPOUTEIBLHOTO MPOU3BOICTBA.

s oueHKY MHGOPMAIIMOHHO-LIM(MPOBOTO Pa3BUTHSI CTPOUTENIbHOM oTpacin PD B HacTosee Bpe-
Ms$I M TOTOBHOCTHY CTPOUTEJIbHBIX KOMIIJIEKCOB PETMOHOB MEePeiTH Ha ypOBEHb B3aMOCBSI3aHHOM CUCTe-
MbI IU(POBU3ALUU, TIPOBEAEM aHAIU3 JaHHBIX TOCYIaPCTBEHHOM CTATUCTUKMU MO IMOKA3aTesIsIM, XapaK-
TepU3YIOIIM YPOBEHb Pa3BUTHUsSI HAyKW, MHHOBALIMI 1 MEPEIOBBIX IPOMU3BOICTBEHHBIX TEXHOJIOTUI Ha
MPEANPUSITUSIX CTPOUTESIbHOI oTpaciau. OTOOp NpeaAnpusITUR TSl aHaIM3a MPOU3BEIEM 10 BULY 9KOHO-
MUWYECKOI1 IeSITeJIbHOCTU B COOTBETCTBUHU ¢ KojgoM 71 OKBD]I «/lesiTeJibHOCTL B 00JIACTU apXUTEKTYPhI
U WHXEHEPHO-TEXHUUECKOTO MPOESKTUPOBAHMST; TEXHUUECKUX UCIBITAHUI, UCCIIEIOBAHUI 1 aHAIIN3a».
OTMeTUM, 4TO JUISl TTOKa3aTesIeil «UnCIo UCTIOIb3YeMbIX MEPelOBbIX MPOU3BOICTBEHHBIX TEXHOJIOTHUIA,
el.», «4UCJI0 pa3pabOTaHHBIX MEePEIOBbIX MTPOU3BOACTBEHHbBIX TEXHOJIOIUM, €/1.», «9IUCJIO pa3paboTaH-
HBIX TIepeIOBBIX IPOU3BOICTBEHHBIX TEXHOJIOTUIA HOBBIX It Poccuu, e.» U «4uCiio MPUHIUITUATIEHO
HOBBIX pa3pabOTaHHbIX MEPENOBBIX MPOU3BOJACTBEHHbBIX TEXHOJIOTU, €.», aHaJIU3 OyaeT MPOBENIEH 10
pacimupeHHoMy kogy OKB3/I 71, a umenHo 11o: 71.11.1 JledTeIbHOCTb B 00J1aCTU apXUTEKTYpPhI, CBSI-
3aHHAs CO 3IaHUSIMU U COOpyXeHusIMu; 71.12.1 nesiTeIbHOCTD, CBSI3aHHASI ¢ MHXKEHEPHO-TEXHUYECKIUM
MPOEKTUPOBAHUEM, YITPABJIEHUEM MTPOEKTAMU CTPOUTEIbCTBA, BHITIOJIHEHUEM CTPOUTEIbHOTO KOHTPO-
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JISL M aBTOPCKOro Haja3opa; 71.12.2 nesdtebHOCTh 3aKa34MKa-3aCcTpOoIIKa, TeHepaJIbHOIO MOAPSIUYMKA;
71.2 TexHU4YeCKre MCIbITaHUS, UCCICNOBAaHUS, aHAIU3 U cepTuduKaums. Pe3yabraTel IpeacraBuM B
TabJI. 2 B COOTBETCTBUHU ¢ faHHBbIMU 3a 2017-2018 . onmyOMKoBaHHBIMU (PelepaibHO CITYy>K00ii ToCy-
ApCTBEHHOMN CTAaTUCTUKW®.

Tabamma 2. YpoBeHb pa3BUTHSA HAYKH, HHHOBAIIA 1 IepeI0BbIX MPON3BOICTBEHHBIX TEXHOIOTHIA
Ha npeanpuATHSIX B cooTBeTcTBUN ¢ KogoM OKBB/I, 2017—2018 rr.
Table 2. The level of development of science, innovation and advanced production technologies
in enterprises in accordance with the OKVED code, 2017—-2018

Kon
I 2017 2018
oKkasaresib OKB3J1
YpoBeHb NHHOBAIIMOHHOW aKTUBHOCTU MPEANPUSITUE, % 71 13,0 12,4
O0beM MHHOBALIMOHHBIX TOBAPOB, PadOT, YCIIYT, MJIH. pyo. 71 14362,3 19370,9
VienbHbIi BeC MHHOBAIIMOHHBIX TOBAPOB, PadOT, YCIYT B 00- 71 23 23
1ieM 00beMe OTIPYKEHHBIX TOBAPOB, BBITIOJIHEHHBIX PaboT, % ’ ’
M HHOBalIMOHHBIE TOBAPBI, pAOOTHI, YCIYTH, BHOBb BHEIPEH -
HbIC WY TTOABEPTIITNECS 3HAUUTEIbHBIM TEXHOJIOTUUECKIM 71 7240,9 18019,2
M3MEHEHUSIM B TEUCHUE MTOCIIEAHUX TPEX JIET, MJTH. PyO.
71.11.1 1665 733
YwuCI1o CTIOb3yeMbIX TTEPEIOBBIX IIPOU3BOACTBEHHBIX 71.12.1 1721 2029
TEXHOJIOT Ui, efl. 71.12.2 19 64
71.2 846 917
71.11.1 9 5
Yucno pazpaboTaHHBIX EPEIOBBIX IPOU3BOACTBEHHBIX 71.12.1 5 7
TEXHOJIOTUH, e11. 71.12.2 - -
71.2 9 10
71.11.1 9 5
Yyicito pa3paGoTaHHBIX TTePEeIOBIX IPON3BOICTBEHHBIX 71.12.1 5 7
TEXHOJIOTUIA HOBBIX UTst Poccun, e, 71.12.2 _ _
71.2 8 9
71.11.1 - -
Yucio MpUHLIMITUATIBHO HOBBIX pa3paboTaHHbIX TEPEI0BBIX 71.12.1 1 -
MIPOM3BOICTBEHHBIX TEXHOJIOTUH, €1 71.12.2 - -
71.2 1 1
KonuyecTBo mpnoOpeTeHHbIX OPraHU3aLUSIMU HOBBIX TEXHOJIOTU I 71 1119 1453
(TeXHUYECKUX TOCTUXKEHUI), TPOTPAMMHBIX CPEICTB, €.

Kak BumHO u3 1a61. 2, ypoBeHb MHHOBALIMOHHO aKTUBHOCTH MPEANPUSTUN CTPOUTETHHON OTpacau
BBICOKUIA, SIBJISIETCSI OIM3KUM K cpenHeMy 1o P® (14,6% — 2017r., 12,8% — 2018 r.). Ho cyiiecTBeHHO
OITepeXXaroT CTPOUTEIBHYIO OTPACiIh MO YPOBHIO MHHOBAIIMOHHOW aKTUBHOCTU TIPEANIPUAITUS B cepe
obpabaTtsiBaronux mponsBoacts 2018 . — 23,2% (kong OKBD/1 C) u HaydHBIX MCCIeI0BaHNI U pa3pabo-
ToK 2018 . — 61,4% (xon OKB®/I 72). [1oka3aTelib OTIPYKEHHBIX MHHOBALIMOHHBIX TOBAPOB B 00beME
BCEX TOBApOB Y pacCMaTPUBAEMBIX TIPEATIPUATHN CTPOUTETHLHOM OTpacIn 1ocTaToaHo Man (2,3%). Tak-
XK€, CTOUT OTMETUTD, YTO paccMaTprBaeMasi rpyrina npeanpustuii (kon 71 OKBB/1) noctaTouHO aKTUB-
HO MCITOJIB3YeT TePeaOBbIe TIPON3BOJACTBEHHBIC TEXHOJOTHUM, B T.4. pa3padaThiBalOT HOBBIC M MPUHIIM-
MMMaJTbHO HOBBIE 15T Poccuu. B ¢BSA3M ¢ 4eM, MOXHO CIeIaTh BBIBOM, UYTO AEHCTBUTEIIHLHO CTPOUTETHHBII

> OenepanbHas cinyx0ba rocynapcTBenHoil craructuky. Odunnanbhas cratuctuka. URL: https://www.gks.ru/folder/10705 (nara obparuenust
10.02.2020).

35



4 HayuHo-TexHunyeckme BegomocTu CM6IMY. SKkoHOMUYECKME HayKu Tom 13, N2 3, 2020

KomIieKe PP roroBUTCs M B CKOPOM BPEeMEHU CMOXKET MPEMTH Ha YPOBEHb MOJTHOLIEHHOTO B3aMOCBSI -
3aHHOTO LIM(POBOTO MOJETMPOBAHMS MTPOLIECCOB CTPOUTEIBLHOTO MPOU3BOICTBA (CM. pUC. 3).

AHaIM3UPY$S YPOBEHb BAUSIHUSI MHHOBALIMOHHBIX MPOLIECCOB PaCCMaTPUBAEMOM IPYTIITbI CTPOUTEb-
HBIX NIPEANPUATUIA Ha O0ECIIeYeHe COOTBETCTBUS COBPEMEHHBIM TEXHUYECKHUM PerjaMeHTaM, MpaBu-
JIaM 1 ctaHgapTaM (TabJj1. 3), MOXKHO CKa3aTb, YTO BIUSHUE €CTh.

Taoamma 3. Crenenb BIMSAHUSA pe3y/IbTATOB HHHOBAIIMI HA 00ecnieYeHHE COOTBETCTBUS
COBPEMEHHBIM TEXHHYECKHM PeriaMeHTaM, MPABUIaM U CTAHIAPTaM
10 BUy 9KOHOMHUYECKOI earesibHOCTH o Kooy OKBDJI 71 8 2017—-2018 rr., ex.
Table 3. The degree of impact of innovation results on ensuring compliance
with modern technical regulations, rules and standards
for the type of economic activity under the OKVED 71 code in 2017—2018, units

kxon 1 Kom 2 Kon 3 Kon 4
roi (HM3Kas CTereHb (CpemHsist CTeTneHb (BBICOKASI CTETEHb (BO3MEIICTBHE
BO3ICICTBUS) BO3ICCTBUS) BO3ICUCTBUS) OTCYTCTBOBAJIO)
2017 4 45 59 103
2018 7 45 60 140

Taxke, k 2024 rony maHupyeTcs peann3anus eaepanbHOTo mmpoekTa «LudpoBoe CTponuTeIbCTBOY,
KOTOPBII TTO3BOJIUT 00ecreunTh HUuGpoBy0 Iaatdopmy Wit mpoekTupoBaHusi. Cuctema 1uGpoBOro
CTPOUTEILCTBA MPEATIONOKUTEIBHO MOJKHA YCKOPUTDH MPOM3BOACTBEHHBIN MPOLIECC CTPOUTETbHBIX
npeanpustiii Ha 30% [29].

3akioyeHue

[IpoBeneHHBIN aHATU3 TTO3BOIWII BBISIBUTH BAXKHOCTh Pa3BUTHS IIM(POBOTO IMOTEHIIMAIA OTpacieit
1 KOMIUIEKCOB, a TaKXKe BOCXOJSIIYI0 TeHASHIIMIO pocTa MH(POPMalIMOHHO-KOMMYHUKAIIMOHHBIX TTPO-
nykToB Ha npeanpusatusx P®. [TpoBeaeHHOe rccaenoBaHue MO3BOIUIIO:

1. CcpopmupoBaTh SBOJIIOLMOHHYIO LIEMOUKY Pa3BUTHUSI LM(PPOBOM IKOHOMMKU OTpacieid U KOM-
TJIEKCOB: «(popMUpoOBaHe MHHOBALIMOHHOTO MOTEHIIMala — MHHOBALIMOHHBIH Mpoliecc — (hopMUPOBaA-
Hue uudpoBOro rMoTeHUMaNa — uugpoBu3alus — GopMUpoBaHue LINMGPOBOI SIKOHOMUKHN», B KOTOPOI
KaX10€ 3B€HO MPEACTABIISIET BAXXHOCTb JJIs1 TOCIEAYIOLIErO U HEMOCPEACTBEHHO B HETO BXxoauT. Llenou-
Ka pa3BUTHSI TTO3BOJISIET OMPEAESATh CTAAUIO0 PA3BUTUSI OTPACIU I SKOHOMUYECKOI CTPYKTYPHI.

2. ChopmynupoBath aepuHuLmo «LndpoBoit moTeHLIMal CTPOUTEIBLHOIO KOMIUIEKCa», KOTopas
JIOCTAaTOYHO YeTKO OTpakaeT KIIIOUEBBIE IMO3UIIMN HEOOXOMUMBIE CTPOUTEIBHBIM TIPEATIPUATHSIM, BXO-
JSIINM B CTPOUTENIBHBIN KoMILTeKe PD, 71T BO3MOXHOCTH UX TIepexo/1a K MOJTHOMY TIpolieccy I po-
Bu3alMu. PaHee onpeneneHue HudpoBOro noTeHIMaza CTpOMTEIbHOTO KOMIIeKCca B HayYHOM JIuTepa-
Type aBTOpaMu He OBUTO 0OHApPYKEHO.

3. OnpenenuTb 6a30BYI0 CTPYKTYPY LM(MPOBOTo MOTEHIIMAA AJIs1 Pa3BUTUSI CTPOUTEJIBHOTO KOMILIeKca
P® ¢ oTtpaxkeHueM KintodeBbIX IpoleccoB BIM-npoekTupoBaHus U UX B3aMMOCBS3b IOCPEICTBOM CXe-
MBI. Cxema SIBIIIeTCST HOBOM, ¢ BhIIEJIeHHEeM 0a30BOT0 0J10Ka (3CKU3HBINM TTPOEKT, apXUTEKTypHAast MOJIEb,
KOHCTPYKTUBHASI M pacyeTHasi MOJIe/Ib, TTPOEKTHAsI TOKyMEHTalLMsI, (puHaHCOBasi MOJeJb, MaTepuabl 1
pecypchl, CTpoUTENbHAS TUIOIIAAKA U JJOTUCTUKA, TIPOLIECC CTPOUTEILCTBA), a TAKKe MPEAIIECTBYIOIINX
(TexHUYECKOe 3MaHne) U Mocaeayonmx 3tarmoB BIM-npoektrupoBanust (pEKOHCTPYKIIMS U JEMOHTAX).

4. BLISBUTH HEIOCTATKU Pa3BUTHS CTPOUTEIHLHOTO KoMITIeKca PD, KoTophle 3aTpyIHSIIOT TN POBBIE
MPOLIECCHI €r0 Pa3BUTUS.

5. OnpeneauTh, YTO CTpOUTETbHAsI oTpacab PD nMeeT ypoBeHb MHHOBAIITMOHHOM aKTUBHOCTH TIPEI-
MIPUSTUI CTPOUTETHLHOTO KoMILTeKkca o komy OKB3B/I 71 Ha mocTaToyHO BBICOKOM ypoBHe (12,4% B
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2018 1), uTo sBAsIeTCST OIM3KUM K cpenHemy Mo PD (12,8% B 2018 r). Takke, aHaIM3 MPOYMX ITOKA3a-
TeJieii pa3BUTHUS HAyKW, MHHOBALIMIA U MePeIOBbIX ITPOM3BOACTBEHHBIX TEXHOJIOTHI Ha paccMaTpuBae-
MBIX MPEANPUSITUSIX TTOKA3aJ, UYTO CTPOUTEIbHBIN KoMITieKe PD B CKOpOM BpeMeHU CMOXKET MPENTH Ha
YPOBEHb MOJIHOLEHHOIO B3aMMOCBSI3aHHOIO 1[M(POBOr0 MOJISIUPOBAHUS MPOLIECCOB CTPOUTEIBHOTO
MPOU3BOJCTBA. B TOM unciie Oblia BBISIBICHA IEPEeXOIHAsT CTAAUs pa3BUTUSI CTPOUTEBHOTO KOMILIEKCa
P® B cooTBeTCTBMY CO C(HOPMUPOBAHHOM LIETTOYKON pa3BUTHSI — CO CTAAUM LIM(POBOro NOTeHIIMAaIa K
cTaguu uuGpoBU3ALIMH.

Hanpagyienns 1aibHeANIMX UCCIIET0BAHNI

B nanbHeiieM npenacrabisieTcs 11€7€co000pa3HbIM MTPOBEJAEHUE MCCIIETOBAHMI HAaMpaBIeHHbIX Ha
u3yyeHue Bompoca (popMUpOBaHUS LM(PPOBOro MoTeHUMaIa U HU(PPOBU3ALIMNA CTPOUTETBHOTO KOM-
IJIeKCa KOHKPETHOTO PeruoHa, B paMKkax () OpMUPOBAHUSI U PA3BUTHUSI PETMOHATIbHON MHHOBALIMOHHOMN
CHCTEMBI.
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