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YIIPABJIEHHUE KU3HEHHBIM HUKJIOM OBBEKTOB CTPOUTEJIbBCTBA

IOCYJAPCTBEHHO-YACTHOE TAPTHEPCTBO KAK HHCTPYMEHT CO3JIAHUSA
T'OPOJICKOI NH®PACTPYKTYPBI

JI.A. EMEJIbSIHOB, H.A. TIOHABMHA, A.1. MAHYKOBCKHUI

Emenbsanos JImutpuii UropeBu4, kanauaar TexHudeckux Hayk, goueHT ®I'bOY BO «Boponexckuit
TrOCyIapCTBEHHBINM TEXHUYECKUI YHUBEPCUTET», Poccus, r. BopoHex

IlonsBuna Hartanusi AJeKcaHIAPOBHA, KaHAWIAT TeXHWYeCKNX Hayk, pgoueHt OI'BOY BO
«BopoHeXCKH rOCyAapCTBEHHBINA TEXHUUECKU YHUBEPCUTET», Poccus, r. Boponex

ManykoBckuii Angpeii UropeBud, cTyZieHT BToporo Kypca Maructpatypsl @I'bOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUTET», Poccus, r. Boponex

B cratbe paccmaTpuBaeTcs MCHOIB30BAHHE MEXAaHHU3MOB T'OCYIAapCTBEHHO-YACTHOTO W MYHHUIMIIAIBHO-
YaCcTHOTO MapTHEPCTBA, a TAKIKE 3aKIII0YEHHE KOHIIECCHOHHBIX COTJIAICHUH 1Tl MOJICPHU3AIINHA O0BEKTOB
COLMaNbHOW HH(PACTPYKTYpHl, BKIIOYas OOLIECTBEHHbIE MNpocTpaHcTBa. IlpuBeneHBl NpHMEpEI
YCIIELIHOTO YMPaBJIEHUs IApKOM YacTHBIM JIMLOM W HEIABHO 3aKJII0UYEHHOTO KOHLECCHOHHOIO
COrJallleHUs] MEXAY aJMUHHUCTpalueil TropoJCcKoro okpyra ropoa BopoHex u HHBeCTOpoM Ha
PEKOHCTPYKLHMIO HapKa.

KuiroueBble ci10Ba: KOHILIECCUS, TOCYAapPCTBEHHO-YaCTHOE MApTHEPCTBO, OOIIECTBEHHBIE IPOCTPAHCTBA,
couuansHasi ”HPpacTpyKTypa
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PUBLIC-PRIVATE PARTNERSHIP AS A TOOL FOR CREATING URBAN
INFRASTRUCTURE

D.I. YEMELYANOV, N.A. PONYAVINA, A.l. MANUKOVSKY


https://66.ru/news/society/267102/

Yemelyanov Dmitry Igorevich, Candidate of Technical Sciences, Associate Professor, Voronezh State
Technical University, Voronezh, Russia

Ponyavina Natalia Alexandrovna, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia

Manukovsky Andrey lgorevich, a second-year graduate student of the Voronezh State Technical
University, Voronezh, Russia

The article discusses the use of public-private and municipal-private partnership mechanisms, as well as
the conclusion of concession agreements for the modernization of social infrastructure facilities, including
public spaces. Examples of successful management of the park by a private individual and the recently
concluded concession agreement between the administration of the Voronezh City District and an investor
for the reconstruction of the park are given.

Keywords: concession, public-private partnership, public spaces, social infrastructure

MATEMATHYECKOE MOJAEJIUPOBAHHUE KMU3HEHHOI'O HHUKJIA HWHXEHEPHBIX
CUCTEM 3JAHUSA

H.}O. CABBHUH

Cappun Hwukura HIOppeBu4, KaHA. TeXH. HayK, [JOIEHT, benropoiackuit rocyaapcTBEHHBIN
texHonornueckuit yausepcuret um. B.I'. Illyxosa, Poccus, r. benropon

BeposTHOCTHBIN aHATN3 IOCIEACTBUH )KU3HEHHOT O IIMKJIA, K IPUMEPY, OLICHKA 3aTpaT Ha PEMOHT, IIPOCTOU
Wik ymepd B TEUCHHE BCETO CPOKa CIyKObl 00bEKTa, MOXKET OOECIeYNTh ONTHMAaJIbHOE YIpPaBICHUE
JKU3HEHHBIM IIMKJIOM KPUTHYECKU BA)KHBIX OOBEKTOB B YCIOBHSAX HEONPEAEICHHOCTH. DTO MO3BOJISIET
npuHUMATh 3 PeKTUBHBIE pelIeHus IT MUHIMHU3AIMH 3aTPaT Ha BOCCTAaHOBJICGHHUE LIEJIOCTHOCTH pabOoThI
WH)KEHEPHBIX CUCTEM 3/1aHus. B craThe paccMaTpuBaetcst 3¢ GeKT Bo3eicTBUS (aKTOPOB HA MHKEHEPHEIE
CHUCTEMBI 3[]aHUsI B COBOKYMHOCTHU. J[JI1 MPOTHO3UPOBAHMS UCHOJIB3YETCS CTOXAaCTUUeCKU MapKoBCKUA
nmpouecc ¢ NUCKPECTHBIMU COCTOSIHHUAMU W BPEMCHCM. 910 Ja€T BO3MOXHOCTHL OLUCHHUTHL BEPOATHOCTH
HAaXOX/JECHUSI CUCTEMBI B JIOOOM COCTOSIHUM MPOU3BOAMUTEIBHOCTH IIOCIE Ka)XIOr0 BO3MYIIAIOLIErO
cobnitus. I[lpemiokeHo mnoHsATHE Kod(pduIMEHTa yiepbda A YBEIWYEHUS TOYHOCTH PAacyeToB U
CHIDKEHUS TUKOBBIX d(h(heKTUBHOCTEH pabOThl 000pyA0BaHUS.

KaroueBble cnoBa: MapKoBcKasi MOJIEINb, >KU3HEHHBIH LIUKJI, HHKEHEPHBIE CUCTEMBI, TETJIOCHA0XKEHHE.
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MATHEMATICAL MODELING OF THE LIFE CYCLE OF BUILDING ENGINEERING
SYSTEMS

N.YU. SAVVIN

Savvin Nikita Yuryevich, Candidate of Technical Sciences, Associate Professor, Belgorod State
Technological University named after V.G. Shukhov, Russia, Belgorod

Probabilistic life cycle impact analysis, for example, estimating repair costs, downtime, or damage over the
life of an object, can ensure optimal lifecycle management of critical facilities under conditions of
uncertainty. This allows you to make effective decisions to minimize the cost of restoring the integrity of
the building's engineering systems. The article examines the effect of factors on the engineering systems of
a building in aggregate. Stochastic Markov process with discrete states and time is used for forecasting.
This makes it possible to estimate the probability of the system being in any performance state after each
disturbing event. The concept of the damage coefficient is proposed to increase the accuracy of calculations
and reduce the peak efficiency of equipment operation.

Keywords: Markov model, life cycle, engineering systems, heat supply.

OPTAHM3AIIMA CTPOUTEJBHOI'O MNPOU3BOJACTBA C YUYETOM VYIIPABJIEHUA
PUCKAMMU B TPOUECCE )KU3HEHHOTI'O HUKJIA OFBEKTOB HEIBUKUMOCTHU

P.IO. MACHUILEB, I0.A. CEPT'EEB, A.B. MUIIIEHKO

Mscumes Pycian FOpbeBny, kana. Texs. Hayk, qoueHT, @T'bOY BO «Boponexckuii rocyjapcTBeHHBIN
TEXHUYECKUN YHUBEPCUTET», Poccus, r. BopoHex

Ceprees IOpuii ImutpueBud, Kaua. TexH. HaykK, ['enepanbubiil gupektop OOO "Lentp HezaBucumpix
Crpoutenbubix Texnudeckux Dkcneptus”, Poccus, r. Boponex

Mumenko Amnapeii BanepbeBWY, KaHI. TexH. Hayk, crapmuii mpemnonasatens, PI'BOY BO
«BopoHexCKUi rocyAapCTBEHHBIN TEXHUUECKUI YHUBEPCUTET», Poccust, r. BopoHex

B cratbe mpoBOAMTCS aHANMM3 TOJIOKEHUS O METOAaxX, C IOMOIIBI0 KOTOPBIX MOKHO OILIEHHUTh PHUCK
WHBECTULIMOHHO-CTPOUTEJIBHBIX IPOEKTOB B 3aBUCMMOCTH OT CTaIUH XU3HEHHOTO IUKJa. [IpencTaBinens
XapaKTepUCTUKN KaKIOT0 3dTana >KU3HEHHOTO LUKJIA MPOeKTa B cdepe HEABKUMOCTH. lIpemnoskeH
ITOPHUTM OIEHKH PHCKa. BhisiBiIeHa B3aMMOCBSI3b pUCKA W KauecTBa WHPOPMAIHH, HA OCHOBE KOTOPOIi
OIIEHHMBAETCS PUCK B MHBECTULIMOHHO-CTPOUTENBHOM JIEATENbHOCTH.

KaroueBblie c1oBa: )KU3HEHHBIH UK 00BHEKTa, HHBECTHIIMOHHBIN MPOEKT, OpraHu3alys U yIpaBieHUe
CTPOUTENLCTBOM, CTJINH MIPOEKTA, MHBECTHUIIMOHHBIE PUCKH, HAJIE)KHOCTh, 3P HEKTHBHOCTh
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ORGANIZATION OF CONSTRUCTION PRODUCTION TAKING INTO ACCOUNT RISK
MANAGEMENT DURING THE LIFE CYCLE OF REAL ESTATE OBJECTS
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Sergeyev Yuri Dmitrievich, Candidate of Technical Sciences, General Director of LLC "Center for
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Mishchenko Andrey Valeryevich, Candidate of Technical Sciences, Senior Lecturer, Voronezh State
Technical University, Voronezh, Russia

This article analyzes the provisions on the methods by which it is possible to assess the risk of investment
and construction projects, depending on the stage of the project life cycle. The characteristics of each stage
of the life cycle of a real estate project are presented. An algorithm for risk assessment is proposed. The
interrelation of risk and the quality of information on the basis of which the risk in investment and
construction activities is assessed is revealed.

Keywords: life cycle of the facility, investment project, organization and management of construction,
project stages, investment risks, reliability, efficiency

TEXHOJIOI'UA U OPTAHU3ALIUA CTPOUTEJIBCTBA

HCCJIEJJOBAHUE COBPEMEHHBIX U3BMEHEHUIA CMETHO HOPMATHUBHOM BA3blI,
METO/AbI OIIPEJAEJEHUSA CTOUMOCTH CTPOUTEJIBHO-MOHTAXHBIX PABOT IIPH
HNCIHHOJTHEHUU MYHUIIMITAJIBHBIX KOHTPAKTOB



0O.K. MEIIIEPAKOBA, B.A. BOJII'OB, A.H. ITYTKNH

MemepsikoBa Oabra KoncranTtunoBHa, 1-p 3KOH. Hayk, npodeccop ®I'BOYBO «Boponexckuit
TrOCyIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET», Poccus, r. BopoHex
boaroB Baamumup AJjexkcaHapoBu4, KaHA. TexH. Hayk, goneHT OI'BOYBO «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUTeT», Poccus, r. Boponex
Iytknn Agexcanap Hwuxonaesmd, pa-p TexH. Hayk, poneHT @OIBOYBO «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI YHUBEpcUTeT», Poccus, r. Boponex

JanHas cTaThsi MOCBSIIEHA PACCMOTPEHUIO CYIIHOCTH, OCOOCHHOCTEH, CTOMMOCTU BBIIIOJHEHUS
CTPOUTENBPHOIO MYHHUIMNAIBHOIO KOHTPAKTa, KOTOPBIA SBISETCSI OCHOBHBIM JOKYMEHTOM JJIs
IPOBENEHHUS CTPOUTEIBHO-MOHTAXXHBIX paldoT, (UHAHCHUPYEMBIX W3 CYIIECTBYIOLIMX MYHUIUIAIbHBIX
OromxeToB. llpencTaBieHHBIH alrOpUTM METONOB OMNpPECICHUSI CMETHOW CTOMMOCTH, ITOKa3bIBAaeT
peabHbIN TUIaBHBIA TIEpEX0]] K MCIIOIb3yeMOMY PECYpCHO-MHIEKCHOMY METOJy, TO3BOJIIONIEMY Oojee
TOYHO pacCYMTaThb CMETHYIO CTOMMOCTb CTPOHUTEIBbCTBA Ul NPOBEACHUS] CBEPKHU C (HaKTHUECKUMHU
JaHHBIMHU BBIIIOJIHEHUS pabOT ¥ yCTpaHEHUs! Pa3HOIIacuil MEXy yYaCTHUKAMH.

KaroueBbie ciaoBa: CTPOMTENHCTBO, MYHHUIIUIAIBHBIA KOHTPAKT, CTPOUTEIHFHO-MOHTaXXHBIE PaOOTHI,
CMETHAsI CTOMMOCTB, METOJIBI OIIcHKH cTonMocTi CMP.
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RESEARCH OF MODERN CHANGES IN THE ESTIMATED REGULATORY FRAMEWORK,
METHODS FOR DETERMINING THE COST OF CONSTRUCTION AND INSTALLATION
WORK IN THE EXECUTION OF MUNICIPAL CONTRACTS

0.K. MESHERYAKOVA, V.A. BOLGOV, A.N. SHUTKIN

Meshcheryakova Olga Konstantinovna, Doctor of Economics. PhD, Professor, Voronezh State
Technical University, Voronezh, Russia
Bolgov Vladimir Aleksandrovich, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia
Shutkin Alexander Nikolaevich, Doctor of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia



This article is devoted to the consideration of the essence, features, and cost of fulfilling a municipal
construction contract, which is the main document for construction and installation works financed from
existing municipal budgets. The presented algorithm of methods for determining the estimated cost shows
a real smooth transition to the resource index method used, which makes it possible to more accurately
calculate the estimated cost of construction in order to verify with the actual data of the work and eliminate
disagreements between the participants.

Keywords: construction, municipal contract, construction and installation works, estimated cost, methods
of estimating the cost of the CMP

METO/Jbl OHEHKHM M VYIPABJIEHUA ®UHAHCOBbBIMHA PUCKAMH C HLEJbIO
NPUHATUSL  DPOEKTUBHBIX PEINEHMM B IMPOLHECCE JESITEJbHOCTH
CTPOUTEJIBHBIX OPTAHU3AIIUUN

C. 10. HEPO31MHA

Hepo3nna Caernana IOpbeBHa, KaHJ. 5KOH. Hayk, gouent, ®I'bBOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpcUTeT», Poccus, r. Boponex

B nmanHOW craThe oOpalieHO BHUMaHWE Ha (UHAHCOBBIE PUCKH W WX BIMSHHE Ha JCATEILHOCTH
CTPOUTENLHBIX OpraHu3aluii. BayKHO MOIYEPKHYTh, YTO 0053aTEIHLHO U HEOOXOJMMO 3aHUMAThCSI OLICHKON
PHCKOB, TaK KaK JaHHBIE COOBITHS MOTYT HAaHECTH yIepO camoMmy mnpennpusturo. ims Toro, 4ro0bl
BBIOpaTh CTPAaTETWYECKUH IUIaH ACHCTBHH M MPUHUMAThH MpaBHUJIbHBIC, 3(Q(eKTUBHBIC yHpaBIeHYECKUE
peui€Hus, IPUHATO OCHOBBIBATHECA Ha CYHICCTBYIOIUX METOJAMUKAX YIIPABJICHHA q)HHaHCOBbIMI/I pUCKamMu,
PacCMOTPEHHBIX B IaHHOU padore.

KiroueBnle cjioBa: (pUHAHCOBBINA PUCK, OPraHU3aIlNsA, METO/bI YIIPABICHUS PUCKAMH, OI[CHKA CTCIICHU
PHUCKOB.
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METHODS OF ASSESSMENT AND MANAGEMENT OF FINANCIAL RISKS IN ORDER TO
MAKE EFFECTIVE DECISIONS IN THE PROCESS OF ACTIVITY OF CONSTRUCTION
ORGANIZATIONS

S. Yu. NEROZINA

Nerozina Svetlana Yurievna, Candidate of Economics. Associate Professor, VVoronezh State Technical
University, Voronezh, Russia

This article draws attention to financial risks and their impact on the activities of construction organizations.
It is important to emphasize that it is necessary and necessary to engage in risk assessment, since these
events can damage the enterprise itself. In order to choose a strategic action plan and make the right,
effective management decisions, it is customary to base on existing financial risk management techniques
discussed in this paper.

Keywords: financial risk, organization, risk management methods, risk assessment.

I'PAJOCTPOUTEJIBCTBO, INTAHUPOBKA CEJIbCKUX HACEJIEHHBIX
ITYHKTOB

HNCHHOJIb30OBAHUME TEONH®OPMAIMOHHBIX CUCTEM ITPU T'PAJOCTPOUTEJIBHOM
AHAJIM3E TEPPUTOPUM HA TIPUMEPE ITIPOEKTUPOBAHUS S THOIPA®GUYECKOI' O
HAYYHO-UCCJIIEJOBATEJIBCKOI'O HEHTPA

E.E. ITPOKIINL], 1.A. 30JIOTYXHNHA, A.9. KOCTUHA

IIpoxmun Exatrepuna EbrenbeBHa, crapmmid mnpenogasarens, PI'bOY BO «Boponexckunit
roCyJJapCTBEHHBIM TEXHUUECKHUI YHUBEepcUuTeT», Poccus, r. Boponex

3onoryxuna $lHa AJjekceeBHa, crapmuii npenogaBatens, PIBOY BO  «Boponexckuit
roCyJJapCTBEHHBIM TEXHUYECKHUI YHUBEpCUTET», Poccus, r. Boponex

Kocrtuna Amnacracusi JayapaoBna, Mmaructpant, ®I'bOY BO «Boponexckuii rocynapcTBEHHBIN
TEXHUYECKUI YHUBEPCUTET», Poccus, r. BopoHex

B crarbe npuBeneHs! pe3yabTaThl TPaJOCTPOUTEIILHOTO aHAIN3a C IPUMEHEHHEM T'eOMH()OPMAIIMOHHBIX
cucTeM. PaccMOTpeH ONBIT NMPOEKTHPOBAHHSA COBPEMEHHBIX HAYYHO HCCIEJOBATEIBCKUX IIEHTPOB B
Poccunm m 3apyGexxHbIX cTpaHax. lccrmemoBaH TOTEHIIMAN TEPPUTOPUH I MPOSKTHPOBAHUS
STHOrpa)UIecKOro Hay4yHO-HCCIIENOBATENBCKOIO LEeHTpa Ha npumepe ropoga Kaszanm PecmyOnmuku
Tatapctan. IlpoBenen ['MC-ananu3 paccMaTpuBaeMOM TEPPUTOPHH, HM3YUYEHBI TOYKHM MPUTSKEHHUS,
colLuallbHasl ¥ TpaHCHOpTHAas HHppacTpykTypa. OnpezesneHa CyuiecTBYOas CUTyalus 00pa30BaTesIbHOM,
colMaLHON MHGPACTPYKTYPHI U 30H PEKPEAlIMOHHOTO Ha3HAYCHUS Ha TOPOJICKOM YPOBHE.



KarwueBble ciioBa: reonHPOPMAITMOHHBIE CUCTEMBI, TPAIOCTPOUTENLHBIN aHAIN3, HAYYHO-
HCCIIEIOBATENIbCKUNA LIEHTP.
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USE OF GEOINFORMATION SYSTEMS IN URBAN PLANNING ANALYSIS OF
TERRITORIES BY THE EXAMPLE OF DESIGNING AN ETHNOGRAPHIC RESEARCH
CENTER

E.E. PROKSHITS, YA.A. ZOLOTUKHINA, A.E. KOSTINA

Prokshits Ekaterina Evgenievna, Senior Lecturer, VVoronezh State Technical University, Russia,
Voronezh
Zolotukhina Yana Alekseevna, Senior Lecturer, Voronezh State Technical University, Russia, Voronezh
Kostina Anastasia Eduardovna, Master's student, Voronezh State Technical University, Russia,
Voronezh

This article presents the results of urban planning analysis using geoinformation systems. The experience
of designing modern research centers in Russia and foreign countries is considered. The potential of the
territory for the design of an ethnographic research center is studied using the example of Kazan, Tatarstan.
A GIS analysis of the territory under consideration has been carried out. The current situation of
educational, social infrastructure and recreational areas at the urban level has been determined. A search
was made for a design site, points of attraction, social and transport infrastructure were studied.
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METOJIUKA KOMIIVIEKCHOT'O AHAJIM3A T'PAJOCTPOUTEJBHOI'O NNOTEHIHUAJA
TEPPUTOPUI ITPOMBIIIJIEHHOT'O HACJIEAUA «CEPOI'O HOACA»
KOMMHTEPHOBCKOI'O PAMOHA I'OPOJA BOPOHEXKA

S1.A. 30JIOTYXUHA, 1.B. TFOHUH, T.B. MAKAPOBA

Sna AnekceeBHa 3oaoTyxuna, acmpant, ®I'bOY BO «Boponexckwii rocy1apcTBEeHHBI TEXHUIECKHH
yHuBepcureT», Poccus, r. Boponex

JMannaa Buranbesnu Tronmu, wmaructpant, PI'BOY BO «Boponexckuil rocynapcTBEHHBIN
TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

Tarbana BacunibeBHa MakapoBa, KaHIUAAT TeXHUYECKUX HaykK, noueHT, ®I'bOY BO «Boponexckuii
TrOCyIapCTBEHHBIM TEXHUYECKHUI YHUBEPCUTET», Poccus, r. BopoHex

B naHHON cTaThe paccCMOTPEHBI OCHOBHBIEC TEHACHLMHU PENEBEIOMIIEHTA «CEPOrO IOSCa», BBIABICHBI
peAnockUIKH 3Q()EeKTHBHOTO HCIOIB30BaHMS OBIBIINX MPOMBIIUICHHBIX U ACTPAAUPYIOUINX TEPPUTOPHI,
BBITMIOJTHEH aHAIM3 «CEporo Mosica» Ha TeppuTopuu KOMHHTEpHOBCKOro paioHa ropoaa BopoHex,
npoBerer SWOT-ananu3 peneBenoMIIeHTa OBIBIIMX MPOMBIIUICHHBIX TEPPUTOPHIA, KOTOPHIA TTO3BOIHIT
MOJIYYUTh NOJIHOE MPEJICTABICHUE O CYHIECTBYIOLIEH rOPOICKON CUTyaluuy IJisl NMPUHATHSA JaJbHEUIINX
IIPOEKTHBIX PEIICHUH.

KioueBble ci10Ba: peleBEJIOMIICHT, CEPbIil MOSC, TOpOJACKas cpena, UHpacTpykTypa, 3dheKTHuBHOES
npeobOpazoBanue, SWOT - aHanu3 TeppuTOpUH, IPeoOpa3oBaHue, yCTONUNBOE Pa3BUTHE.
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THE METHODOLOGY OF A COMPREHENSIVE ANALYSIS OF THE URBAN
DEVELOPMENT POTENTIAL OF THE INDUSTRIAL HERITAGE AREAS OF THE "GRAY
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In this article, the main trends of the redevelopment of the "gray belt" are considered, the prerequisites for
the effective use of former industrial and degrading territories are identified, the analysis of the "gray belt"
on the territory of the Kominternovsky district of Voronezh is performed, a SWOT analysis of the
redevelopment of former industrial territories is carried out.

Keywords: redevelopment, gray belt, urban environment, effective transformation, SWOT analysis of the
territory, transformation, sustainable development, infrastructure.

CUACTEMHBIA AHAJIN3, YIIPABJEHUE W OBPABOTKA HWH®OPMAIIUU (B
CTPOUTEJIBCTBE U APXUTEKTYPE)

HHOBBIINEHUE TOYHOCTHU KPATKOCPOYHOI'O ITPOTHO3UPOBAHUSA HAI'PY3KHU C
HCIOJIb30BAHUEM AHCAMBJIEBBIX MOJIEJIEA Y IOT'OJIHBIX JAHHBIX

JI.H. BACEHUH, C.JI. TIOJIBAJIBHBI, H.B. CABBUH

Bacennn [Amutpuii HukonaeBuu, dpaxynbreT WHPOPMAIMOHHON WHXKEHEpUH, YHUBepcuTeT bpemnw,
Uranus, bpemna

HonBanbubiiik Cemen JleoHuwaoBu4, 1-p TexH. Hayk, mpod., PI'BOY BO «Boponexckuit
roCyJJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUTET», Poccus, r. Boponex

Caeun Huxkura Baagmmmposuu, acnupant, O®I'BOY BO «BopoHexckuil rocyaapcTBEHHBIN
TEXHUUYECKUH YHUBEpCUTET», Poccus, r. Boponex

TouHOE KpaTKOCPOYHOE MPOTHO3UPOBAHUE SICKTPUUECKON HArpy3KHM HUIrpaeT pEelIallyl0 poJjib B
3¢ (EeKTUBHOM YIIPaBIECHUH SHEPrOMOTPeOIeHHEM 1 00ECIIEYeHNH CTa0OMIIBHOCTH dHeproceTei. B manHo#
CTaThe MPEJCTABJICH MEPEIOBON aHCAMOJICBBIH MMOAX0/], KOTOPBIH YJIydIlIaeT TOYHOCTh KPaTKOCPOYHOI'O
MIPOTHO3WPOBAHUS HArpPy3KH MyTeM HHTErpanuu ciaydaitHoro jeca (RF) m rpaanenTHON perpeccuu Ha
ocaoBe rucrorpamm (HGBR). AHcamOneBblii METOJI COYETAET CHIIbHBIE CTOPOHBI KAXKOTO arOPUTMA,
MO3BOJISISL 3aXBATHIBATh CIIOKHBIC 3aKOHOMEPHOCTH W B3aUMOJICHCTBUS B JaHHBIX. st mpumanws
MPAKTHYECKON 3HAYMMOCTH, MOJENb OblLla MPOTECTUPOBAHA Ha PealibHBIX JTaHHBIX IHEPreTHYECKON
cucteMbl YHHBepcutera bpemmun, Mranus, coOpaHHBIX C TOMOIIBIO CHEIUATU3UPOBAHHOW CHUCTEMBI
MOHHUTOpPUHTA. JIOTIONHUTENBHO B MOJENb OBUIM BKJIIOYECHHI BHEIIHHWE IIOTOAHBIE KOMITOHEHTHI, B



YaCTHOCTH, TEMIIEpaTypa OKpPY)KaIomeHd Cpeapl, YTO MO3BOJWIO 3HAYUTEIHHO IOBBICUTH TOYHOCTH
MIPOTHO3UPOBAHMUS. Pe3ynpTaThl 3KCIIEPUMEHTOB TIOKa3bIBAIOT, UYTO MpEIJIOKEeHHass aHcamMOJeBasi MOAeIb
CYIIECTBEHHO MIPEBOCXOAMT OTICITBHBIC METO/IBI IO PSAY MOKA3aTeNeH, JOCTHrast 00JIee BHICOKOW TOUHOCTH
Y HAJCKHOCTU B IIPOTHO3UPOBAHUU AJIEKTPUUECKON HArpy3ku. BrirodeHue TemmepaTyphbl OKpyKaromiei
Cpemsl B KadyecTBE BHEIIHEH IMePEeMEHHOW MPOJAEMOHCTPHUPOBANO 3HAYUTEIFHOE MOBBIIICHHE
MPOM3BOAUTEIHHOCTH, YTO TIOAYEPKUBAET BAXKHOCTh YyY€Ta MOTONHBIX (DaKTOpOB B 3amadax
MIPOTHO3UPOBAHUS HATPY3KHU.

KiioueBble cJIoBa: TPOTHO3UPOBAHUE DIICKTPHUYECKOW HArpy3KH, CTAOMIBHOCTH CETH, aHCAMOJICBBII
METO/I, MAITUHHOE 00y4YCHHE.
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Accurate short-term forecasting of electrical load plays a crucial role in efficient energy management and
ensuring the stability of power grids. This paper presents an advanced ensemble approach that improves
the accuracy of short-term load forecasting by integrating random forest (RF) and histogram-based gradient
regression (HGBR). The ensemble method combines the strengths of each algorithm, allowing you to
capture complex patterns and interactions in the data. To give practical significance, the model was tested
on real data from the energy system of the University of Brescia, Italy, collected using a specialized
monitoring system. Additionally, the model included external weather components, in particular, ambient
temperature, which significantly improved the accuracy of forecasting. The experimental results show that
the proposed ensemble model is significantly superior to individual methods in a number of indicators,
achieving higher accuracy and reliability in predicting electrical load. The inclusion of ambient temperature
as an external variable demonstrated a significant increase in productivity, which underscores the
importance of taking weather factors into account in load forecasting tasks.

Keywords: prediction of electrical load, network stability, ensemble method, machine learning.



