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AnHoTanus: B craThe paccMaTpHBAIOTCS COBPEMEHHBIE TIOAXOIBI K
ONTHMM3AIIH dKCIUTyaTalli MHTEIUICKTYadbHBIX 3MaHuil (Smart Buildings)
Ha OCHOBE TEXHOJIOTHH WHGOPMAITHOHHOTO MOJICITPOBAHMUSL.
IIpoananu3upoBaHbl KOHIENTyallbHbIE OCHOBBI HHTerpaumu BIM ¢
cucremamu MurepHera Bemeid (IoT) u  umdpoBbiMH  JBOMHHKAMH,
CHUCTEMAaTH3HPOBAHbI  KOJIMYCCTBCHHBIC  MOKa3aTenu  IPPEKTHUBHOCTH
BHEAPCHHS JAaHHBIX TEXHOJOTHHA. [IpencTaBieHbl METOABI ONTUMH3AIMU
9HEProdPpPeKTUBHOCTH ¢ ucCHoIb30BaHKeM BIM-ganHbeix. PaccMmoTpeHsl
keticel BHenpenus BIM + Digital Twin st skCIutyataiu yMHBIX 3JaHHHA.

KiawueBble ciaoBa: HHPOPMANMOHHOE MOJCIHPOBAHUE 3IaHHIA
(BIM), ymHOe 31aH¥ue, SKCIDTyaTanus, TH(pOBOH JBOWHUK.

OPTIMIZATION OF SMART BUILDING OPERATION
USING INFORMATION TECHNOLOGY
Kuliev A.l.
Russian Federation, Yekaterinburg, Ural Federal University.

Abstract: The article discusses modern approaches to optimizing
the operation of smart buildings (Smart Buildings) based on information
modeling technologies. The conceptual foundations of integrating BIM with
Internet of Things (loT) systems and digital twins are analyzed, and
quantitative indicators of the effectiveness of implementing these
technologies are systematized. Methods for optimizing energy efficiency
using BIM data are presented. Cases of implementing BIM + Digital Twin
for the operation of smart buildings are considered.

Keywords: building information modeling (BIM), smart building,
operation, digital twin.

1CTszeHT 2 Kypca Maructparypbl MHCTHTyTa CTpOMUTENBCTBA U ApPXUTEKTYPHI
VYpanbckoro ¢eneparsHoro yHuBepcurera. Haydnsni pykoBomurens: KoxxeBHHKOBA
M.K., xaHIUIaT >KOHOMHYECKHX HayK, mpodeccop Kadeapsl meHOOOpa3oBaHUS B
CTPOUTECILCTBE W MNPOMBIIIICHHOCTH YPaJ'ILCKOI‘O (be/:[epaanoro YHHUBEPCUTETA
(Kozhevnikova M.K., Candidate of Economic Sciences, Professor at the Department
of Pricing in Construction and Industry at the Ural Federal University).
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BBenenne

CoBpeMeHHBIH ~ dTalm  pa3BUTUS  CTPOUTENBHON  oTpaciu
XapaKTepU3yeTCs AaKTUBHOW IM(poBH3anueii BCEX 3TANOB >KU3HEHHOTO
IUKIa OOBEKTOB KamuTaibHOro cTpoutenscTBa. C 1 sHBaps 2022 ronma
UCTONB30BaHUEe HMHGOPMAIIMOHHON MOJEIH CTajlio 00s3aTeNbHBIM IS
CTPOUTENBCTBA OOBEKTOB, (UHAHCHPYEMBIX M3 Oromkera Poccuiickoit
Oeneparuu [2]. JlaHHOE HOPMATHBHOE TPEOOBAHWE aKTYaM3HPYET 3alaqy
s pexTrBHOTO MIPUMCHCHUS TEXHOJIOTUH nH(pOPMAITOHHOTO
mozaenupoBanus (Building Information Modeling, BIM) He Tonmbko Ha 3Tanmax
MIPOEKTHPOBAHNUS U CTPOUTEIHCTBA, HO U B IIPOLIECCE AKCIUTyaTaI[IH 3JaHHH.

ITapamnensHo ¢ pasButueM BIM-texnonoruit  popmupyercs
KOHLENIUS «yMHBIX 31aHui» (Smart Buildings), mnox xortopbiMu
MMOHUMAIOTCS OOBCKTHI, OCHAICHHBIC HMHTCTPUPOBAHHBIMU CHCTEMaMU
aBTOMATHU3allMM W JAHUCIIETYEPU3AlUU, OOECIEeUHBAIOIIMMU ONTUMAIbHOE
yIpaBlicHUEe WHXXEHEPHBIMU CHCTEeMaMH. BaXHO pasiauuaTh MOHSTHA
«UHTEJUIEKTyalbHOE  37aHhe», OTHOCSIIeecs  MPEHMYIIECTBEHHO K
KOMMEpYEeCKUM 00BbeKkTaM (O(HCHI, TOPTOBBIC LIECHTPHI), U «YMHBIA JIOMY,
MIpeIHA3HAYSHHBIN IS YaCTHBIX KIHEHTOB [2]. O0e KOHIENIUN 00BeANHSICT
ofmas menp — [OocTmwkeHHe »HeprodddexkruBHOCTH, O€30macHOCTH U
KoMGOopTa IPU MUHAMHU3AIIH SKCIUTyaTallHOHHBIX 3aTpPaT.

OKcrulyaTauMoHHas ontuMusanus depe3 BIM crpourcs Ha Tpex
KITFOYEBBIX IPUHITAIIAX:

1. IludpoBas HENPEPHIBHOCTh JAHHBIX - CKBO3HOE HCIIOJIb30BaHHE
BIM-monenu Ha Beex atanax X1 3manus.

2. Wuterpamus ¢ loT-cucremamu - MOJKITIOUEHHE pPeabHBIX
JIATYNKOB K [IU()POBOM MOJIEIH.

3. Anamutnyeckas o0paboTka MaHHBIX - mpuMeHenue AI/ML s
BBISIBJICHUS OTITUMU3AIMOHHBIX PE3EPBOB.

Lenp HacTOsmIEH CTaTbU — CHCTEMAaTH3UPOBAaTh COBPEMEHHBIC
MOIXOABI K ONTHMU3AINK JKCIUTyaTallHd HHTEJUICKTYalbHBIX 3/JaHUN Ha
ocHOBe wuHTerpanuu BIM-TexHOnmormidi co CMEXHBIMA [OHU(POBBEIMH
PEIICHHUSIMHA, a TAKXKE BEIIBUTH CYIICCTBYIOIINE TPOOIEMBI U TIEPCIICKTUBHBIC
HaTIpaBJICHUS Pa3BUTH JaHHOM 00macTu.

Xona uccienoBaHus

1. Teopermueckue ocHOBBI wuHTerpanmu BIM B mpomeccs
JKCILTyaTaluy.

TpagunuonHo BIM-texHonoruu aCCOLMUPOBAINCH
MIPEUMYIIECTBEHHO C MPOEKTHBIMUA M CTPOUTENbHBIMH 3afadaMu. OJHAKO B
mocjienHNue Toabl  Habmomaercst  cMmemieHHMe (GoOKyca B CTOPOHY
WCTIONL30BaHUsl WHGOPMAIMOHHBIX MOJeNIell Ha TPOTSHKEHHH BCETO
KM3HCHHOTO  [UKIa  oObekra. MH(popManmoHHOE  MOJCIUPOBAHHE
paccMaTpuBaeTcsi Kak MPOLECC CO3AaHUS U COBMECTHOTO HCIOJIb30BaHU
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uHpopManuu 00 OOBEKTe Ha BCEX CTAIUAX: MPOCKT, CTPOUTEIHCTBO U
skcrryatanus [3]. Kak orMmeuaetcst B uccnenoBanuu [1], mpuHIMNHATIBHBIM
BOIIPOCOM SIBIIICTCS afanTalus WHGOPMAIMOHHBIX MOJICNICH, CO3TaHHBIX Ha
JTamax MPOEKTHPOBAHUS W  CTPOUTENbCTBA, [UIsI WX JalbHEHIIero
WHTCTPUPOBAHUS B  TPOIECCHI  TEXHHMYCCKOro  OOCIyKuBaHusA. be3
LeJeHarpaBIeHHON HOJATOTOBKH BIM-Mmonenn MOTYT OKa3aThbCs
MQJIONPUTONHBIMA  JUIA  3aJad  OKCIUTyaTallid, YTO TPHBOAWT K
HE/IOWCIIONIF30BaHHIO MTOTEHITHATAa TEXHOJIOTHH.

HHTtemnektyanbHOe 30aane B apagurmMe BIM mpezacrasiser coboi
CIIO)KHYIO CHCTEMY, OTIEPHPYIOUIYIO0 IBYMS THUIIAMH NAaHHBIX: CTATHICCKIMU
n auHaMudeckuMu [11]. CraTtudeckue MaHHBIE BKIIOYAIOT MHPOPMAIHIO O
pa3Mepax, Marepuaiax, MNPOH3BOIUTEISX OOOPYIOBaHUS, TEXHHUUCCKUX
XapaKTepUCTUKaX — HUMEHHO d5Ta HH(popManus akkymynupyercs B BIM-
Mozenu. JJuHamudeckue JaHHbIE MOCTYMHAOT OT AaTYMKOB, KOHTPOJUIEPOB U
H3MEPUTENBHBIX TPHOOPOB, (opmupyromKMX HHPpacTpykTypy MHTepHeTa
Benieit (Internet of Things, 1oT).

OmHUM ¥3 TPUOPUTETHBIX HAMNpaBICHUN pPa3BUTHS BBICTYMAET
coueranue BIM u IoT, koTopas mo3BoJisieT co31aBaTh NU(POBBIC JBOWHUKH
3manuii  [9]. B Ttakoit cucreme BIM-Mozenp BBICTymaeT OCHOBOW,
obOecrieymBaromell  NPOCTPAHCTBCHHYIO  NPUBSA3KY W KOHTEKCTHYIO
HHTEPIPETANNIO JAHHBIX, TOCTYMAIOMIUX OT CEHCOPHBIX CeTeH.

Cranmapt ISO 19650 onpexpenser TPUHIUNB — yIPABICHUS
JTAHHBIMH, BKITFOYAsl BECh KU3HEHHBIN UKI 00bekTa. [Ipu aTOM 006s3aTenbHO
BKIIFOYaeT 0OMeH MH(GOpPMAIMK OT MPOSKTHPOBAHUSA K ICIUTyaTallid 4epe3
¢dopmatsr COBie [10].

2. HanmpaBneHnus ONTUMH3AINH SKCILTyaTaIlMOHHBIX MPOIIECCOB.

BIM-TexHONOTHUH OTIWYHO TIOMOTAIOT JKOHOMUTH JIEHBI'H TIPH
SKCIUTyaTaruu 3gaHuid. Hampumep, Omaromgaps rpaMOTHOMY YIPaBJICHHUIO
9HEPropecypcaMy pacXoAbl CHIDKAIOTCS IOYTH HAIIOJIOBHHY, WHOTAA ke
Oonpmie. JTO IOCTUTAETCS 32 CUET aBTOMATHYCCKOW PETyIHUPOBKH IMOAYH
SHEPTHW TyJa, TAC OHA JCHCTBUTENHHO HEOOXOAWMa, M TOCTOSHHOTO
MOHUTOPHHIa MHXEHEpHbIX ceTei 3naHus [2]. Mcnonb3oBanue BIM naér
BO3MOKHOCTH TIPSIMO ceii9ac YBUIETh, KyJa YXOIHUT SHEPTHs, BOa U MPOYHE
pecypchl. MOXHO JIETKO 3aMETUTh MeECTa, € MOTPEOJICHUE CIHIIKOM
BBICOKOE, ¥ OBICTPO MPUHATH MEPHI JIJIsl UCIIPABJIICHHUS CUTYaIluH, COKOHOMHUB
JOeHbIH W dHepruio [8]. BHenpeHne B 3KCIUTyaTallMi0O CHUCTEM ITOMOTaeT
obecrieynTh THOKOE pETYyTUPOBAaHWE IAapaMETPOB MHKPOKIMMaTa B
3aBUCHMOCTH OT Pa3HBIX (PAKTOPOB: Hampumep, HaKTHIECKOTO MPUCYTCTBUS
JIIOEH MITM BHEUTHHUX ITOTOIHBIX YCIOBHH [7].

Ceifgac obopynoBaHHE YHHAT JHOO IO PACIHCAHUIO, JHOO YKe
TOTJa, KOTJa OHO CIIOMajoch. A BoT TexHonorus BIM paboraer wHaue:
JATYNKH TIOCTOSHHO COOMpPAIOT MHPOPMALHIO O TEMIIepaType W BUOPAIHSIX
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pasHBIX JeTajel, U crernuanbHas IporpaMma cpa3y MOKa3bIBaeT, HACKOJIBKO
CHJIHO W3HOCHIIOCH 00OopymoBaHue. Tak MOKHO BOBpeMs INPEIOTBPATHTh
MIOJIOMKY M COKOHOMMTh HakoIuieHus. Hanpumep, eciim Hacoc 0003HaueH B
MOJIENI KaK «KPUTHYECKH BaKHBIN sieMeHT» W aaHHble loT Qukcupyror
OTKJIOHEHUS €ro IapaMeTpoB OT HOPMATUBHBIX 3HAUEHUH, CUCTeMa MOXET
CaMOCTOSATENIFHO CO3/1aTh 3asBKY B AKCIUTYyaTaI[HOHHYIO CIIY)KOY ¢ yKa3aHHEM
TOYHOTO TOJOKEHUS Hacoca B 3D-Monmenu M Jake WHCTPYKIMEH IO €ro
pemomnTy [13].

C momomeio TexHosorun BIM 3n1anme ynpanseTcs 3G QekTuBHO U
paloHaIbHO Pa3BUBAETCS. AHAM3UPYSL, KAK UCIOJIb3YIOTCS Pa3HbIE 30HbBI, U
Kakasi Harpyska JIO)KMTCS Ha KOHCTPYKLUH, MOKHO TPaMOTHO paclpelesaTh
MIPOCTPAHCTBO M CAENATh HCIOJIB30BAHHE KAKIOT0 00BbEKTa ONTHUMalbHBIM
[8]. C texnomormeit BIM yno6HO MEHATh M MepecTpauBaTh MOMELICHHUS:
MOXHO TMOKO IIJTAHUPOBAaTh HOBOE PACIIOJIOKEHHE CTEH M KOMMYHHKAIIMH,
YTO YNpOIIaeT NPOIecC pPEMOHTA M CHIXaeT pacxoisl. braromaps
uuTerpaiu BIM MBI TOYHO 3HaeM CPOK CIYKObI KaKIOW YacTH 3IaHHSA,
MO3TOMY MOXEM YETKO pacCYMTaTh, CKOJBKO IMOHAJOOMTCS IOTPAaTUTh HA
3aMeHy i peMoHT [9; 8].

Croutr pmo0aBuUTh, YTO B CIydae Ype3BHIUANHON CHTyaIuw,
HanpuMep, moxkapa win mnporeukd, BIM-monens mpu Hy»XHO HacTpoike
MIPEIOCTABIIET CIyk0aM CIIAaCeHHS TOYHYIO HH(MOPMAIIHIO O PACIIONOKCHUN
HEOOXOIUMBIX DIIEMEHTOB, HANPUMEP, BEHTHJICH, SJICKTPOUIUTOBBIX WIIH
OyTsIX 3Bakyauuu. MHTerpanus ¢ CUCTEMOW IOKapHOW CUTHAIU3aLUU Ha
MIPAKTHKE IIOKa3bIBa€T B MOJETH 30HY BO3TOpaHHS M PEKOMEHIyeT
ONTUMAJIBHBIA MAapIIPyT 3BaKyallMd C y4eTOM TeKyIled 3arpyXeHHOCTH
KOPHIOPOB, YTO B CBOIO OUYEpPEb YCKOPSIET MPOIecC IKCTPEHHOM IBaKyaluu
[12].

3. Unrerpanus BIM ¢ texnonorusimu 10T.

Kak Mpl onucanu BbIlE, COBPEMEHHbBIE HCCIEAOBAHUS YKA3bIBAIOT
HAa TepexoJ OT TIACCHUBHBIX IMHMQPOBBIX MoOAeIed K  aKTUBHBIM
JUAaTHOCTHYECKHUM CHCTEMaM, KOTOpble (YHKIMOHHUPYIOT B pPEXHME
peansHOTO Bpemenu [6]. Lludpporsie nBoiiumky, o0bequnstomue BIM u IoT,
CO3/al0T BCE YCIOBHS JJIS TOTO, YTOOBI MPUMEHSTH METOJABI MAaIlIMHHOTO
o0y4eHust Al IPOTHO3MPOBAHMS OTKAa30B OOOPYMOBAHUS M ONTHMHU3ALNU
PEXUMOB PabOTHI HH)KEHEPHBIX CHCTEM.

IIpoekt  «COepCutm», Hampumep, pealn3yeT  KOHIICTIIHIO
muppoBOro paiioHa IO CIEAYIOUIMM TNPHHOWNAM: IIEHTPaIM30BaHHOE
yIOpaBJiIeHHE HWHXXEHEPHBIMH JIIEMEHTAMH Yepe3 eIWHBINH AMCIeTYSPCKHUN
LIEHTP; HEIIPEPHIBHBIA COOp JaHHBIX B PeabHOM BpPEMEHH C OoJiee 4eM COTHU
Thicsi4  [oT-maTuMkoOB;  NpUMEHEHME  NPOTHO3HOM  AHANUTUKU U
MOJIENMPOBaHUs CLIEHapHeB [7].
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Brenpenue
KPUTHUYECKHU

TexHonoruii MHTepHeTa
Ba)KHBIM

9TalloM JUJIA

YCIEIIHOTO

Bemeit (IoT) sBnserca

CO31aHusA u

¢ynkmonnpoBanus 1udposoro nsovHuka (Digital Twin). WMmenno IoT
o0ecrieunBaeT TOT CaMbIil «MOCT» MEXIYy (GHU3MYECKUM OOBEKTOM H €ro

BHUPTyaJIbHOM KOMueil.

Tabmuua 1 - Ilpumepst BHeapennmss BIM + Digital Twin s

OKCIUTyaTaluu 3JIaHUM

O0beKT PesyabTaTsl Oco0eHHOCTH
The Edge CHumxeHue sHeprosaTpar udposoii 1BOHHIK
(Amcrepaam, Ha 70%. OOHOBIISIETCS B PEIKHME

Hunepnanmasr) [16]

JvnHamuueckas
aJanranys OCBEIICHHS U
OTOINICHUS IO
TIPUCYTCTBUE JIIOJIEH.
ROI cucremsr — 3.2 rona

pearIbHOTO BPEMEHH U
MPOTHO3UPYET HATPY3KY
Ha CHCTEMBI HAa OCHOBE
pacmmcaHus BCTPEd.

JlaxTa LenTp
(Cankt-IletepOypr,
Poccus)

ABTOMaTHUYECKOE
yIpaBieHHE
BEHTWIIAINEH (SKOHOMUS
15% sHeprum).
IIpenuKTUBHBINA PEMOHT
JTU(PTOBBIX CUCTEM
(CHMXEHHe IPOCTOEB Ha
40%).

Wurerpanus ¢
TOPOJICKIMH CEPBHCAMHU
(TTapKoBKa, TPAHCIIOPT)

IlepBoe B Poccun
3manue, rae Digital
Twin ucmons3yeTcs A
sBakyaruu pu YC —
CUCTEMa MOJIENIUPYET
ONTUMAJIbHBIC TTYyTH 33
30 cexynn [5]

Singapore National

Stadium (Cunramyp)
[14]

CHmxeHue 3aTpaT Ha
TexoOCTy)KHBaHUE Ha
25%.

ABTOMaTHYECKOE
3aTeMHEHUE TPUOYH IS
CHIDKEHUS TEIJIOBOU
Harpy3ku

JIBOMHUK
CHHXPOHH3HUPYETCS C
norogasiMu API —
3apaHee aanTHpPyeT
MHUKPOKIIIMAT TIepet
IOXKJIEM

KK «Hosblit
ropu3oHT» (Mockaa,
Poccus)

- CpOKH CTPOHTEIHCTBA
OBLTN coKpaleHs! Ha 10
%, 3aTpaThl yMEHbIICHBI
Ha 15 %, a noBbIIICHNE

s exTruBHOCTH
HCIIONIb30BaHMS PECYPCOB
nocturio 12%

Kutenu BUAAT pacxosl
B MOOWIJILHOM
npuioxeHuu ¢ 3D-
BU3yalIu3aluen
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4. [TpoGrieMbl ¥ OrpaHUYuCHHS] BHEAPEHUSI.

Iupokoe BHenpeHnue BIM B ynpaBneHHH 0OBEKTaMH CHAEPIKUBAIOT
HECKOJIbKO KITFOUYEBBIX Ipo0IeM:

1) cnoxxHocTH nHTerpanuu ¢ cucremamu Facility Management (FM)
n3-3a pa3nuyus B popMarax JaHHBIX U HEOOXOJMMOCTHU CTaHAapTH3almy [8];

2) HEoOXOJAMMOCTh TOCTOSHHOrO oOHOBIeHUs BIM-monmenn B
COOTBETCTBUH C W3MEHCHHMSMH Ha OOBEKTE - IS ITOTO HYXXHBI YETKHE
MPOTOKOJIBI ¥ OPTaHU3aIOHHbIe pereHus [9; 8];

3) BBICOKHE 3aTpaThl Ha OOydYeHHE IepCOHAlla W BBICTPaWBaHUE
HOBBIX Pa0OYHX mporeccos [8];

4) nmeduIHT CHENHANHCTOB, CHMOCOOHBIX WHTErpmpoBath BIM ¢
CHUCTEMaMH yIpaBJIeHUS 30aHUAMY;

5) TPYAHOCTH aIanTallii CYNICCTBYIOIUX O0BEKTOB: OOJBIIMHCTBO
U3 HUX HE MMEIOT MCXOJHBIX BIM-Mozenei, a co3maHue TaKuX MOACieH
MeTo10M Scan-to-BIM TpelyeT CyiecTBEHHBIX PeCypCOB.

5. IlepcieKTUBHBIE HANIPaBJICHUS Pa3BUTHS.

JanpHelimee pa3BuTHE TEXHOJIOTUI HH(POPMAIIUOHHOTO
MOJCITUPOBaHUsA B KOHTeKcTe Smart Buildings cBs3aHo ¢ uWHTerpammei
MeTOJI0B HMcKyccTBeHHOoro mHTemiekTa (M) n mammuaHOTO 00y4yeHms. Kax
ytBepknaeT UYepnouBan H.B., B HacTosIMii MOMEHT OCYILECTBIIAETCS
mepexoa K THOPUIHBIM aHATUTHYCCKIM alTOPUTMaM, KOTOPBIE COYETalOT B
cebe (¢um3myeckne MOJENH YCTapeBaHHWS MAaTepHAIOB C METOIaMHU
MaIIMHHOTO OOy4YeHHs Ui NPOTHO3MPOBAHUS OCTaTOYHOIO pecypca
KOHCTpYKIMi u  obopymoBanus [6]. Ilpeamomaraercs, d9to B
nporHosupyemMoM  Oyaymem — BIM-cuctembl  CMOTYT — OCYIIECTBIISTH
MOHHUTOPHHI COCTOSHHUSI 3JaHUS: OHH OyXyT BBISBIATH OTKIOHEHHMS,
nepeaaBaTh COOTBETCTRYIONINE 3aa4H COTPYIHHKAM CITYXObI 3KCIITyaTalluu
1 OINEPaTHBHO CUTHAJIU3UPOBATh O KPUTHUYECKHUX CHUTYaIUAX, IPEAOTBpaIas
aBapuu [7].

Ilepexoq k wcciaemyeMblM B JaHHOW cTathe IDiatdopmam
VOpaBJICHUS NaHHBIMHA CO3MaéT YCIOBHS IS OpTaHH3aIllMd COBMECTHOU
paboTBl MaKCHMAaJ bHOTO KOJHYECTBA YYACTHHKOB SKCIUTYaTAlHOHHOTO
mporecca. MccnenoBanue simoHckoro yuéHoro ProoHocke Tanaka mokazano
NOJb3y OOBEIUHEHHMS JBYX MOIIHBIX HMHCTPYMEHTOB —  OOJAaYHBIX
texHonoruii Amazon Web Services (AWS) u mnatdopmbr Autodesk APS.
Takas cBsizka co3MaéT YIOOHYIO CHCTEMY JUIsl XpaHeHUS W 00paboTKH
JAHHBIX 00BEKTOB HEJBIDKMMOCTH OHJIAIH, TO3BOJIIS YIPABIATh NMH Yepe3
0OBIUHBIN Opay3ep 0e3 MOKYIKH JOPOTOTO CIEHHaIbHOIO MPOTrPaMMHOIO
obecrieuenus [15].

OdueHp BaXXHO HAJagUTh OOMEH MJAaHHBIMH MEXIy CHCTEMaMH
npoektupoBanus (BIM) u mporpammaMu ynpaBlieHHs OKCIUTyaTaluei
3nannii. Crannmaptsel Bpose COBie momoraroT yIpocTHUTh 3TOT HpOIEcC,
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Jenasi Tmepenavy JaHHBIX yIOOHOW W MOHATHOH. OmHako paboTa B 3TOM
HalpaBJICHUU MPOJOJDKAETCA: HaA0 JOBECTH NPOTOKOJIBl [0 HIeana Hu
co31ath ynoOHbIe (hopMaThl JAHHBIX, TOAXOAIINE U PEalbHBIX HYXKI TEX,
KTO 00CIyXHBaeT 31aHus [9].

IlosyuyeHHbIe pe3yabTaThl U BHIBO/BI (3aKII0UEHHUE)

TlonBoast mTor, MOXHO YTBepKHaTh: TexHosoruu BIM peanbpHO
OMOTaloT PQEKTUBHEE SKCIUTYaTHPOBATH 3[aHWS, 3HAUMTEIBHO YITydIas
KOHTPOJb U CHIXKAas m3nepkku. x maTerpanus ¢ [oT, pa3sBurne mudpoBbIx
NIBOMHUKOB U nipuMmeHeHue MU mo3pomsitot:

1. CHH3UTB dKCIUTyaTallHOHHBIE pacxo sl 10 70 %;

2. YBenuuuTh BpeMs 0e30TKa3Hoi paboTel obopymoBanus 10 50 %;

3. CokpaTuTh KOJINYECTBO aBapUi M HEHUCTIPABHOCTEH.

IMorennman  BIM-texHonoruii  o4eBUAEH, HO UYTOOLI  €T0
peanu3oBaTh, MPEICTOUT COPaBUTHCSI C  CEPbE3HBIMH  pOOJIEeMaMHu.
Bo-niepBbIX, HY)KHO OCYIIECTBUTH OOBEAMHEHHUE Pa3HBIX CHUCTEM B EAHHYIO
cpeny 0e3 TOSIBICHUS KPUTUYECKUX BHEIITATHBIX CUTyalud. Bo-BTOPHIX,
MaKCHMaJlbHO BaKHO O0OECICUYUTh aKTyalbHOCTh JaHHBIX B pEabHOM
BpeMEHH. B-TpeTeuX, 00€CICYWTh PBHIHOK  KBANTH(DUIIUPOBAHHBIMU
CICIIMATNCTAMH, CIOCOOHBIMH paboTaTh C ONHCAaHHBIMH B  CTaTbe
TEXHOJIOTHUSMH.

Peanm3anus 3a1yMaHHOTO BO3MOJKHA TIPH YCIOBUU:

- CO3aHUs COUHBIX CTAHAAPTOB 0OMEHA JaHHBIMU;

- aKTUBHOTO Pa3BUTHSA OOJIAYHBIX TIIATHOPM;

- BHEIPEHHS WHTEJUIEKTyaJIbHBIX CHCTEM MPEeCKa3bIBAIOIIETO
aHaImu3a.

He wmenee 3HaumMas 3amada - pa3paboTaTh YETKHE METOAUKH
OIIEHKM DKOHOMHYECKOW BBITOJBI OT BHeApeHus BIM. OHU JOJKHBI
YUUTBIBATh HE TOJBKO MPSIMbIC, HO M KOCBEHHBIC d3(PQPEKTHI, POSIBIISIONINECS
HAa MPOTSHKEHUH BCETO CPOKA IKCIUTyaTaIllul OOBEKTa.
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MMPUMEHEHUE KOD®OUIIAUEHTA CTPYKTYPHOI
KOJIJIMHEAPHOCTMU A B ESG-AHAJIU3E ®PUTHAHCOBBIX
PBIHKOB: HA IPUMEPE MOEX

Jlorunos Muxaua IMasaosua?, Coxeiiniuaua Xymanr?
Poccuiickas @enepanus, r. Ekarepunbypr, ¥Ypaabckuii
roCyapCTBEHHBIN S3KOHOMUYECKUI YHUBEPCUTET.

AnHoranusi: B pmaHHOH paboTe MpencTaBIeH T'eOMETPHUCCKUI
WHJICKC, OCHOBAHHBI Ha BEKTOPHOH MOJENHM JABWKEHHS IIEH akKIui B
0e3pa3MEepHOM NPOCTPAHCTBE, IJISI OLCHKH aHAIN3a 3KOHOMHYECKUX IIOKOB
Ha PBIHKE W €r0 BO3BPALICHUS K HOPMAJIBHOMY COCTOSIHHIO AJISI HHBECTOPOB,
Ha3bIBaeMbIi KO3((GHUINEHTOM CTPYKTYPHOH KOJUTMHEapHOCTH A. B kauecTBe
JAHHBIX MCIIOJIB30BAJIUCH €)KEJHEBHBIC ICHBI 3aKPBITHSA UYETBIPEX THUKEPOB
(SBER, MGNT, ROSN, YNDX) 3a nepuox 2021-2024 rogos. Pe3ynbrars
BBIIBIIIIOT TPH PBIHOYHBIX pEeXHUMa: pe3oHaHC wWid crabumbHOCTh (R),
nepexon win npeaynpexaenue (T) u xaoc wim HeitpanbHocts (C), T
pexuM R xapakrepusyeTcs MOJOXKHUTENbHOH cpenHei moxomHocTeio (0,23-
0,57% B neHb) U HU3KOH BOJIATHIBHOCTBIO, B TO BpeMs Kak pexumsl 1 u C
XapaKTepU3ylOTCsl  OTPULATEIbHOW  moxogHocTeio.  Koaddummenr A
YKa3bIBacT MHBECTOPY HA HEOOXOIMMOCTh OLICHKH PHIHOYHOM CHTYAIlUH JUIs
WHBECTHLIMH; 3TOT MHJEKC MOXKET PacCMaTpPHBAThCA M MCIOJB30BATHCS Kak
nHctpyMeHT ESG-aHanmza W BO3MOXHOCTh KOJIMYECTBEHHOH OICHKH
MIPUBJICKATEIbHOCTH HHBECTHUIIMH B PETHOHAX.

KaroueBble  ciaoBa:  ESG-tpanchopmanus,  kodhunmeHt
KOJJTMHEAPHOCTHU A, POHAOBBINA PHIHOK, HAYKa O JTAHHBIX.
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