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YIPABJIEHUE KU3HEHHBIM [IMKJIOM OFBbEKTOB CTPOUTEJIbCTBA
AKTYAJILHBIE ITPOBJIEMbI OLIEHKH JKWJION HEJABUKUMOCTH

B.B. BPEJIMUXMH, 10.B. JABUJIEHKO
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FOnua Baagumuposna [laBuaenko, npenogasatens, PI'bOY BO «lOro-3ananusiii TocyqapcTBEHHBIN
yHuBepcuteT», Poccus, r. Kypck.

JaHHas cTaTbs paccMaTpUBAaeT aKTyallbHbIE MPOOJIEMbI OLICHKH KUIJIOW HEABIKUMOCTU. M3ydeHbl Takue
KJIFOUEBbIEe MPOOJIEMBI, KaK HEOCTATOYHO BBICOKOE KaYeCTBO OLICHKH, OTCYTCTBHE €AMHOW METOIUKU U
MPO3PAaYHOCTH OLEHKH HEABWXHMMOCTH, a TAaKKE INPEIHAMEPEHHOE HCKa)KEHHE CTOMMOCTH OOBEKTOB
HenBmxuMocTH. [logpoOHO paccMOTpeHbI Bce poOIeMBbl, a TaKKe NPEATI0KEeHbI BApUAHThI UX PELICHUSI.

KaroueBble cioBa: XU3HEHHBIH IMKI, OIEHKA, OINCHINUK, 00beKT Heaprmkumoctd, CPO, priHOYHAs
CTOMMOCTb.
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CURRENT PROBLEMS OF RESIDENTIAL REAL ESTATE VALUATION
V.V. BREDIKHIN, Y.V. DAVIDENKO

Vladimir Viktorovich Bredikhin, Doctor of Economics, Professor, Southwestern State University, Kursk,
Russia.
Yulia Vladimirovna Davidenko, Lecturer, Southwestern State University, Kursk, Russia.

This article examines the current problems of residential real estate valuation. Key issues such as
insufficient valuation quality, lack of a unified methodology and transparency of real estate valuation, as
well as deliberate distortion of the value of real estate have been studied. All the problems have been
considered in detail, and solutions have been proposed.

Keywords: life cycle, valuation, appraiser, real estate object, SRO, market value.

AJATITAIIMSL PEMTUHIOBOM CHUCTEMBI OILIEHKH YCTOMYUBOCTU CPEJbI
OBUTAHMUS JJ151 TEPPUTOPU YHUBEPCUTETCKUX KAMITYCOB

E.E. I[TPOKIINILI, O.A. COTHUKOBA, /I.K. ITIPOCKYPUH
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JAvutpuii Koncrantunosuu Ilpockypun, xkaua. ¢us.-mat. Hayk, norent, ®I'bOY BO «Boponexckuit
roCcyJapCTBEHHbIN TEXHUUECKUIM yHUBEpPCUTET», Poccust, r. Boponex

B cratbe chopmynupoBan HAOOp KPUTEPHUEB AJIs OIICHKH YCTOWYUBOTO Pa3BUTHS YHUBEPCUTETCKON CPEIbI,
BKIIIOUAIOIIMI HOBBIE KaTeropuu «TexHomormdyeckne WHHOBanMM u 1udpoBmzanuss BIM» u
«B3aumoneiicTeue ¢ ropogom». OOOCHOBAaHO BHEIPEHHUE ATHX KATETOPHUH, MyTEM WX PAHKUPOBAHHUS U
KOPPEKTUPOBKH C yUETOM CHEeNH(PHKN YHUBEPCUTETCKOro Kamiryca. C MOMOMIBIO KCIIEPTHON OLEHKH
YCTaHOBJIEHA COTJIACOBAHHOCTh MHEHHWH M 3HAYMMOCTh KpuTepueB. [Ipeminoxkenpl MakcuMabHble OajuThl
JUTsI pacueTa MHTErPaIbHOTO MoKasarens (S-pakTopa) yCTOHYMBOCTH Pa3BUTHS KaMIyca.

KiroueBble c10Ba: YHUBEPCUTETCKUM KaMIyC, YCTOMUMBOCTb Cpelbl OOMTAHMS, YyCTOWYNBOE Pa3BUTHE,
pelTHHrOBasI CUCTEMa, IKCIIePTHAs OllEHKa
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ADAPTATION OF A RATING SYSTEM FOR ASSESSING THE SUSTAINABILITY OF THE
HABITAT FOR UNIVERSITY CAMPUSES

E.E. PROKSHITS, O.A. SOTNIKOVA, D.K. PROSKURIN

Ekaterina Evgenievna Prokshits, Senior Lecturer, Voronezh State Technical University, Voronezh,
Russia

Olga Anatolyevna Sotnikova, Doctor of Technical Sciences, Professor, VVoronezh State Technical
University, Voronezh, Russia

Dmitry Konstantinovich Proskurin, Candidate of Physical and Mathematical Sciences, Associate
Professor, Voronezh State Technical University, Voronezh, Russia

The article formulates a set of criteria for assessing the sustainable development of the university
environment, including new categories "Technological innovation and digitalization of BIM" and
"Interaction with the city". The introduction of these categories is justified by ranking and adjusting them,
taking into account the specifics of the university campus. With the help of an expert assessment, the
consistency of opinions and the significance of criteria have been established. The maximum points are
proposed for calculating the integral indicator (S-factor) of the sustainability of campus development.

Keywords: university campus, habitat sustainability, sustainable development, rating system, expert
assessment

METOAUKA HWJIEHTUOPUKAIMU CTAIUU KU3HEHHOI'O IIHUKJIA T'OPOJA HA
OCHOBE CUCTEMbI HHAUKATOPOB HA ITIPUMEPE I'. BOPOHEXKA

S1LA. 30JIOTYXUHA, K. ITPOCKYPHH, O.A. COTHUKOBA

filna AnexceeBHa 3osoTyxmHa, crapmuii npenogaBatens, PIBOY BO  «Boponexckuit
TOCYAapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, . Boponex
Amurtpuii Koncrantunosuu Ilpockypun, kann. ¢us-mar. Hayk, gonent, ®I'6OY BO «Boponexckuii
roCyJJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUTET», Poccus, r. Boponex
Oabra AnarojbeBHa COTHMKOBA, [I-p TEXHHYECKUX Hayk, mpodeccop, PI'bOY BO «Boponexckuit
TOCYAapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, . Boponex

CraThsl OCBSIIEHA METOIMKE WACHTU(UKALUN CTaIUI KU3HEHHOTO IIMKJIA TOpoJia Ha OCHOBE CHUCTEMBbI
WH/IMKATOPOB, OXBATHIBAIOIINX JKOHOMHUYECKHE, COIHAIILHBIC, JKOJOTUYECKHE, MHPPACTPYKTYypHBIE U
MHHOBAIIMOHHBIE aCIEeKThI pa3BUTHS. B cTaThe pacCMOTPEH KOMILJICKCHBIN MOIX07, BKIFOYAIOLIUH cO0Op U



00paboTKy TaHHBIX, HOPMAaTH3AIHMIO ¥ B3BEIINBAHUE WHANKATOPOB, pacyeT HHTETPATBHOTO TIOKa3aTeNs U
WHTEPIPETAINIO Pe3yIbTATOB IS ONIPEIEeHNs TeKyIIel CTann )KU3HEHHOT 0 IIUKIIa ropoaa. Ha mpumepe
ropojsia BopoHex mokaszaHo, Kak JaHHas METOJMKA MOXKET ObITh MPUMEHEHA JIJIs aHaIu3a U pa3padoTKU
CTpaTeruil yCTOWYMBOTO Pa3BUTHSL.

KuaroueBble cji0Ba: )KU3HCHHBIN ITUKJ, CTAIUS KU3HEHHOTO ITMKJIA MACHTH()UKAINSA, HHIUKATOPHI, 30HA
pUCKa, 30HA CTA0OWIIBHOCTH, TIOPOTOBBIC 3HAUCHUS, TPEOOpa3OBaHuE.
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A METHOD FOR IDENTIFYING THE STAGE OF THE CITY'S LIFE CYCLE BASED ON A
SYSTEM OF INDICATORS BASED ON THE EXAMPLE OF VORONEZH

Y.A. ZOLOTUKHINA, D.K. PROSKURIN, O.A. SOTNIKOVA



Zolotukhina Yana Alekseevna, Senior Lecturer, Voronezh State Technical University, Voronezh, Russia
Proskurin Dmitrij Konstantinovich, PhD in Physics and Mathematics, Associate Professor, Voronezh
State Technical University, Voronezh, Russia

Sotnikova Olga Anatolievna, doctor of technical sciences., Professor, Voronezh State Technical
University, Voronezh, Russia

The article is devoted to the methodology of identifying the stages of the city's life cycle based on a system
of indicators covering economic, social, environmental, infrastructural and innovative aspects of
development. The article considers an integrated approach that includes data collection and processing,
normalization and weighting of indicators, calculation of an integral indicator and interpretation of the
results to determine the current stage of the city's life cycle. The example of the city of Voronezh shows
how this methodology can be applied to analyze and develop sustainable development strategies.

Keywords: life cycle, life cycle stage identification, indicators, risk zone, stability zone, thresholds,
transformation.

CHEHAPHOE MOJEJIMPOBAHUE B/INSIHUS TPAEKTOPUU PA3SBUTUSA
YHUBEPCUTETCKOI'O KAMITYCA HATOPOJI

E.E. I[TPOKIINL, O.A. COTHUKOBA, I1.B. MOCKAJIEB

Exarepuna EprenbesHa IIpoxkmmu, crapmmii npenogaBarens, PI'BOY BO «BopoHexckuii
roCcyJapCTBEHHbIN TEXHUUECKUIM yHUBEPCUTET», Poccust, r. Boponex

Oabsra AmnartoiabeBna CoTHUKOBa, 1-p TexH. Hayk, npodeccop, ®I'BOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKHUI YHUBEpcUuTeT», Poccus, r. Boponex

IlaBen BanentunoBuu MockaneB, 1-p ¢wuz.-mar. Hayk, mpodeccop ®I'BOY BO «MockoBckuit
rocynapcTBeHHbI TexHomornueckuii yauBepcuteT «CTAHKWH», r. Mocksa, Poccus; mpodeccop
OI'BOY BO «BopoHexckuil rocyaapcTBEeHHbIN TEXHUYECKUN YHUBEpCUTET», I. Boponex, Poccus

B cratbe mpoBeneHO ClIEHApHOE MOJEIMPOBAHUE BIUSHMS Pa3BUTHS YHMBEPCUTETCKOTO KaMIlyca Ha
(hopMHUpPOBaHUE YCTOHYMBOM TOPOICKOW cpeabl oOuTaHHs. PacCMOTpPEeHbl TpU CIEHApHs Pa3BUTHS
YHUBEPCUTETCKOTO Kamityca. [IpoaHanmu3upoBaHbl TEOPETUUYECKUE ACHEKThl KOTHUTUBHOIO IMOJAXO0Ja B
yrIpaBiIeHuH, cHOPMYITUPOBAHBI KOHIETITHl KOTHUTUBHON KapThl, YCTAHOBJICHBI IPUYHHHO-CIIEICTBEHHBIC
CBSI3M MEX]ly KOHUENTaMH, ONIPEACIICHbI Beca CBI3€U, pacCCUYMTAHbl KOHCOHAHCHI U JIUCCOHAHCHI BIMSHUSA
CHUCTEMBI U KOHLIETITOB.

KnawueBble coBa: yHHBEPCHTETCKHH Kammyc, KoMQopTHas TOpojcKas cpela, CIeHapHOe
MOJICIUPOBaHUE, KOTHUTUBHAS KapTa, KOHIEIT
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The article presents a scenario-based modeling of the impact of university campus development on the
formation of a sustainable urban environment. Three scenarios for the development of a university campus
are considered. The theoretical aspects of the cognitive approach in management are analyzed, the concepts
of the cognitive map are formulated, cause-and-effect relationships between the concepts are established,
the weights of the connections are determined, and the consonances and dissonances of the influence of the
system and the concepts are calculated.

Keywords: university campus, comfortable urban environment, scenario modeling, Fuzzy Cognitive Map,
concept

COBEPHIEHCTBOBAHHUE OP'AHU3AIITMOHHO-TEXHOJIO'HYECKHUX U
9KOHOMMNYECKUX MEXAHU3MOB JEATEJBHOCTU NPEAINIPUATHU
CTPOUTEJIbHOI'O KOMILIEKCA NEH3EHCKOM OBJACTH

b.b. XPYCTAJIEB, A.A. KAPT'MH, B.O. I'YTPOB

Bopuc Bopucoenu XpycraJjien, npodeccop, A-p SKOH. HayK, 3aBeAyIONIHi kadenpoii « IKOHOMUKA,
opranuzauus u ynpasinenue npousBoactsom» GI'BOY BO «lleH3eHckuii rocygapcTBEHHBIN
YHUBEPCUTET apXUTEKTYPBI U CTPOUTENBCTBAY, T. Ilen3a, Poccus.

Augekceii Anexcanaposud Kaprus, crapumii npenoaaBatens kKageapbl « DKOHOMUKA, OpraHu3aus 1
ynpasieHue mnpoussoactsom», ®I'bOY BO «IlenzeHckuil rocyjapcTBEHHBIN YHUBEPCUTET ApXUTEKTYPHI
U CTPOUTENBbCTBAY, I. [lensa, Poccus,

Baagumup OJeroBuy I'yTpoB, actiupanT kadenpbl « DKOHOMUKA, OpraHU3alisl U YIPaBJICHUE
npousBoacTeom», PI'BOY BO «llen3zeHckuit rocy1apcTBEHHBIN YHUBEPCUTET ApXUTEKTYPhI U
CTpPOUTEILCTBAY, I. [lensa, Poccus.

B ycnoBusX nesATENbHOCTH MNPEONPHUATHH CTPOUTENHHOTO KOMIUIEKca Hauboliee pPE3KO BO3HUKAIOT
pa3jIndHbIC OPraHu3allMOHHO-TECXHOJIOTUYCCKHUE CUTyalluu, KOTrAa MCHAIOTCA XapaKTep pa6OTbI,
HanpaBJICHHs Pa3BUTHs HA PHIHKE XHJIbs C YYCTOM HAKOIUICHHOTO OIBITA, MOTCHIIHATA. JTO ONMpPEAEIsIeT
HeO6X0[II/IMOCTb COBCPIICHCTBOBAHUE HCOGXO)II/IMBIX OpraHu3alfMOHHO-TCXHOJIOTHYCCKUX MCXaHU3MOB U
HaHpaBJ’IeHI/Iﬁ CBOCT'0O pa3sBUTHUA, HAIIPABJICHHBIX Ha CTa6I/IHI/I3aHI/IIO BCEro CTpOUTECIILHOI'O MMPOU3BOACTBA U
HPOIIECCOB, CHI)KEHHUS BIMSHUSI BHELTHEH cpeibl. B paMkax qaHHOTO UCCIIEA0BaHUsI OBLTH UCTIOIB30BAHbI
KOMILIEKCHbBIE METO/Ibl aHAIN3a, BKIFOYAIONIHE TEOPETUIECKOE OCMBICIIEHHE MPOOJIEMbI, SMITUPHUUCCKHE
MOJAXOJbl K H3YyYCHHUI0 O0BEKTa HCCIICIOBAHMSA, a TaKKe MOCICAYIOIIYI0 00paboTKy, 0000IIeHHue U
CHCTEMAaTH3aIMIO TIOJyYeHHBIX JaHHBIX. MccrmenoBanue Oasupyercs Ha (yHIAMEHTAIbHBIX HAy4YHBIX
HOX0/aX, TAKUX KaK JUAICKTHICCKHUI, CHCTEMHbIH, THHAMHUYCCKUI, BAPUAHTHBIN, OAIAaHCOBBIH, a TAKKe
METO]] MOJICITHPOBAHUS, YTO TIO3BOJIMIIO TPOBECTH BCECTOPOHHIOI OLICHKY PacCMaTPUBAEMbIX IPOIECCOB.
Hpe[IMeTOM HCCJIeJ0BaHUA ABJISTFOTCSL OpPraHu3anOHHO-TCXHOJIOTNUYCCKHUE MCXaHU3MBbI
(GYHKIIMOHUPOBAHHUS TIPESIIPHATHIA, @ TAKIKE 3aKOHOMEPHOCTH MX (DOPMHUPOBAHUS U IPUMEHEHHS. AHAIH3
BKJIIOYQJI H3YYCHUE CTPYKTYPhI, HPUHIMUIOB W (HaKTOPOB, BIHUAIOMMX Ha 3(PPEKTUBHOCTh JTaHHBIX
MexaHu3MoB. Oco0oe BHUMaHWE Y/ENEHO WHTErpalvd MU(PPOBBIX TEXHOJOTHI M MEPEOBBIX METOJIOB
OpraHM3aIMi MaTepUaIbHOIO IPOU3BO/ICTBA, HAIPABICHHBIX HA MOBBIMICHHE 3(D(PEKTUBHOCTH YIIPABICHHUS
CTPOUTENIbHBIMH TIpolieccaMu. [IpuMeHeHne 3THX MEXaHU3MOB Ha Pa3IMIHBIX TANax KU3HEHHOTO IHKJIa
00BEKTOB HEJBIKUMOCTH CIIOCOOCTBYET TIOBBIIICHUIO YCTOWYHMBOCTH W HAJEKHOCTH PabOTHI
OPEANPHUITANR B YCIOBUAX HECTAOMIBHOCTH BHEHIHEH Cpe/lbl W HEOMPEICIICHHOCTH CTPOUTEILHOTO
MIPOU3BO/ICTBA.

KiarwoueBble caoBa: IpeaArpuATrUA CTPOUTCIIBHOI'O0 KOMINICKCA, OpPTraHU3allMOHHO-TEXHOJIOTMYCCKUE U
9KOHOMHUYCCKUEC MCXAHNU3MbI, HAITPABJICHUA PA3BUTUS, JKM3HCHHBIN UK.
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In the context of the activities of enterprises of the construction complex, various organizational and
technological situations arise most sharply, when the nature of work and development directions in the
housing market change, taking into account the accumulated experience and potential. This determines the
need to improve the necessary organizational and technological mechanisms and directions of their
development aimed at stabilizing the entire construction industry and processes, reducing the influence of
the external environment. Within the framework of this study, comprehensive analysis methods were used,
including theoretical understanding of the problem, empirical approaches to studying the object of research,
as well as subsequent processing, generalization and systematization of the data obtained. The research is
based on fundamental scientific approaches such as dialectical, systemic, dynamic, variant, balance, and
modeling methods, which allowed for a comprehensive assessment of the processes under consideration.
The subject of the research is the organizational and technological mechanisms of the functioning of
enterprises, as well as the patterns of their formation and application. The analysis included a study of the
structure, principles, and factors influencing the effectiveness of these mechanisms. Special attention is
paid to the integration of digital technologies and advanced methods of organizing material production
aimed at improving the efficiency of construction process management. The use of these mechanisms at
various stages of the life cycle of real estate objects helps to increase the stability and reliability of
enterprises in conditions of environmental instability and uncertainty of construction production.

Keywords: enterprises of the construction complex, organizational, technological and economic
mechanisms, development directions, life cycle.

TEXHOJIOI'UA 1 OPTAHU3ALIUA CTPOUTEJIBCTBA

MMPOYHOCTb HA IPOJABJIMBAHUE MOHOJIMTHOM }KEJIE?,OBETOHHOIZI IJINTHI
HNEPEKPBITUSI C JE®EKTAMU CTPOMTEJHBCTBA, OIIUPAIOIIENACS HA
METAJJIMYECKHUE KOJOHHBI C PA3JIMYHOM ®OPMOM KATIUTEJIEN

I''A. CMOJIATO, H.B. ®POJIOB, C.B. IPOK1H

I'ennaguii AnexceeBuu Cmousiro, a-p TexH. Hayk, mnpodeccop PI'BOY BO «benroponckuit
rocyJapcTBEHHBIA TexHoJornyeckuid yausepeuret uM. B.I'. Illlyxosa», Poccus, r. bearopon
Huxonaii BuxtopoBnu ®posaoB, kaHa. TexH. Hayk, pomneHtr @PI'BOY BO «benroponackuit
rocyJapCcTBEHHbIN TEXHONOrn4eckuii yuusepcurer um. B.I'. Illyxosay», Poccus, r. benropon
Cepreii BaagumupoBuuy [IpoxuH, kaHa. TexH. Hayk, noueHT ®OI'BOY BO «benropoackuii
rocyJapcTBEHHBIN TexHoJornyeckuid yausepcuret uM. B.I'. Illlyxosa», Poccus, r. bearopon

Ha nmpumepe peaiabHOrO 37aHUSI H3yY€HO COBMECTHOE BIHMSHHE Je()EKTOB CTPOMTENBCTBA U PA3IMYHON
(GopMBI KanuTeNeH METAJUIMYECKUX KOJIOHH Ha MPOYHOCTH Ha NMPOaBIMBaHKe 0€30aI09HONH MOHOJIUTHOM
KeIe300eTOHHOW IUIMTHl mepekpbiTus. McciaenoBaHume mHpoBeAeHO MO pe3yibTaraM 00cie0BaHHS
TEXHUYECKOTO COCTOSHHSI TUIMTHI TEPEKPBITUS, PU KOTOPOM YCTAHOBIICHO 3HAYMTENBHOE OTKIOHEHHE
(akTHYeckoro Kiracca 6eToHa 1o MpoYHOCTH (B cpeaneM 1o tumte B12,5) ot 3amanHoro B poexte (B35).
[ToBepouHble pacyeTbl IUIMTHI 10 MPOYHOCTH Ha TMPOJABIUBAHKME BBHIMOJHEHBI Ha JieHCTBHE
COCPEJIOTOYCHHOW CHJIBI M HM3TUOAIONIMX MOMEHTOB 0 HOPMATHUBHOH METOJHMKE. YCTaHOBJIEHO, YTO
NPOYHOCTH IUTUTHI IEPEKPBITHS Ha TIPOJIaBIMBaHKUE HE 0OecIieueHa B MeCTax ee onupanus Ha T-oOpa3Hbie
u ['-o0pasHble KanmuTen 3a TPaHMLEH pacIONOKEHHS MOIEPEYHON apMaTypbl, a TakkKe Ha y4acTKax y
VIJIOBBIX KOJOHH ¢ [-00pa3HbIMH KalmuTeIsIMH CO CKBO3HBIM OTBEPCTHEM B TIPHUOINOPHOM 30HE MpHU
HaJIMYWH TTOTIEPEYHON apMaTypBhl.

KiroueBble cjI0Ba: MOHOJIMTHAs JKeJIe300€TOHHAas IUIMTA, JE(PEKT CTPOUTENbCTBA, IPOYHOCTH,
MPOJaBIIMBaHNE, KAIUTENb, PACYET, CEYEHUE, KOHTYP.
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PUNCHING SHEAR RESISTANCE OF MONOLITHIC REINFORCED CONCRETE FLOOR

SLABS WITH DEFECTS CONSTRUCTION WHICH IS BASED ON METAL COLUMNS WITH
VARIOUS SHAPES OF COLUMN HEADS



G.A. SMOLYAGO, N.V. FROLOV, S.V. DROKIN

Gennadij Alekseevich Smolyago, Grand PhD in Engineering, Professor of the Belgorod State
Technological University named after V.G. Shukhov, Belgorod, Russia

Nikolaj Viktorovich Frolov, PhD in Engineering, Associate Professor of the Belgorod State Technological
University named after V.G. Shukhov, Belgorod, Russia

Sergej Vladimirovich Drokin, PhD in Engineering, Associate Professor of the Belgorod State
Technological University named after V.G. Shukhov, Belgorod, Russia

Using the example of a real building, the combined effect of construction defects and the different shapes
of metal column heads on the punching shear resistance of a girder less monolithic reinforced concrete floor
slab has been studied. The study was conducted based on the results of an inspection of the technical
condition of the floor slab, which revealed a significant deviation of the actual concrete strength class (on
average for the slab B12.5) from the specified in the project (B35). Verification calculations of the slab for
punching shear resistance were performed for the effect of concentrated force and bending moments
according to the standard methodology. It was found that the punching shear resistance of the floor slab is
not ensured in the places where it rests on T-shaped and L-shaped column heads beyond the boundary of
the transverse reinforcement, as well as in areas near corner columns with L-shaped column heads with a
through hole in the support area in the presence of transverse reinforcement.

Keywords: monolithic reinforced concrete slab, construction defect, strength, punching, column head,
calculation, section, basic control perimeter.
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At the initial stage of experimental research, after selecting an object, setting goals and objectives of the
experiment, the most important factors affecting the strength of experimental structures are selected. The
method of a priori ranking of factors is used as an expert method to select the most significant factors. The
characteristics of the experimental samples are given. The method of testing beams for alternating effects
is presented. The results of statistical processing of the obtained experimental data are presented.
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An algorithm for learning a neural network is considered, which allows for analytical calculations, whether
it is analyzing possible events, monitoring resources and equipment, which will allow both at the planning
stage and in the future to reduce production costs and avoid downtime during construction and installation
work due to the rational allocation of work and resources over time, when entering provide the necessary
data and suggest options for improving and optimizing the construction process in order to reduce the
negative impact on the environment.
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rOCyIapCTBEHHBIN TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

Tarssina Bacuiabesna boratosa, nouent ®I'bOY BO «BopoHexckuil rocyaapcTBEeHHbIN TEXHUUECKUN
yHuBepcureT», Poccus, r. Boponex

B craree ocBemieHBl BOMPOCH OOOCHOBaHWS BBIOOpPA CTPOWTENHHBIX MAaTEPHANIOB HapPy KHBIX
OTPAXJAIOMIMX KOHCTPYKIIMH C IENbI0 yMEHBIICHUS WX TOMMHUHBL Ilpu 3TOM coxpaHsOTCS
TETUION30JIALIMOHHABIE XapaKTePUCTUKH 3JaHWsl W COKpaIlaeTcss BpeMs CTpouTenbcTBa. Ha ocHOBe
TEIUIOTEXHUYECKOTO pacueTa pacCMOTPEeHBl OOIIie NPUHINIEI CPaBHEHWS KOHCTPYKIUH. AHamu3
CTOMMOCTH CTPOMTENBHBIX MaTepHaIOB W MOHTaKa BO3BEICHUS II03BOJICT BBIOPATh ONTHMAJIbHBIN
BapUAHT HAPYKHBIX OTPAKIAIONINX KOHCTPYKIMN A1 MaJOITAXKHBIX KHUIIBIX JOMOB.

KiamoueBble ciioBa: 3Hepl"03(1)(1)CKTI/IBHOCTL, CTPOUTCIIbHBIC MAaTCpUaJIbl, TCIJIOMOTCPHU, KO3(1)(1)I/IIII/IGHT
TCIUIONPOBOAHOCTH.
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RESEARCH OF CONSTRUCTIVE SOLUTIONS OF EXTERIOR ENCLOSING STRUCTURES
OF LOW-RISE RESIDENTIAL BUILDINGS AT THE DESIGN STAGE

E.E. SEMYONOVA, T.V. BOGATOVA

Elvira Evgenievna Semenova, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia

Tatiana Vasilyevna Bogatova, Associate Professor, Voronezh State Technical University, VVoronezh,
Russia

The article highlights the issues of justifying the choice of building materials for external enclosing
structures in order to reduce their thickness. At the same time, the thermal insulation characteristics of the
building are preserved and the construction time is shortened. Based on the thermal engineering calculation,
the general principles of comparing structures are considered. Analysis of the cost of building materials and
installation of construction allows you to choose the best option for exterior enclosing structures for low-
rise residential buildings.

Keywords: energy efficiency, building materials, heat loss, thermal conductivity coefficient.



OCOBEHHOCTH CTPOUTEJBHOI'O KOHTPOJIA TIPU BO3BEJIEHUM 3JAHUM
SHEPTI'O9®@®EKTUBHOI'O )KU3HEHHOI'O IUKJIA

B. M. UEJIHOKOBA, E. B. POMAHEHKO

Bepa MuxaiisioBHa YenHokoBa, kaHa. TexH. Hayk, momneHt, ®I'bOY BO «Cankr-lletepOyprexuit
TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEpCUTET», Poccus, r. Boponex

EBrennii BsiuecnaBoBuu Pomanenko, acmmpant, ®I'bOY BO «BopoHexckuii TocyqapcTBEHHBIN
TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

B ycnoBusix pa3BuTHs yCTOHYHBOTO M KOMIIEKCHOTO Pa3BUTHS TeppuTopuii B Poccun 3agaya noBeImeHus
3HEprodGHEeKTHBHOCTH SABISETCS OMHONH W3 OCHOBOIOJATAIOMNX IS BCEX OTPACied CTPOUTEIHHOTO
npous3BojcTBa. llpobiema cTpouTenbcTBa JHEProdPPEKTHUBHBIX MHOTOKBAPTHPHBIX KHJIBIX JOMOB
3aBUCHT OT TOT'0, HACKOJIBKO Ka4YeCTBEHHO MPOBOAMIICS CTPOUTENBHBIN KOHTPOJb. B cTarbe paccMoTpeHb!
OCHOBHBIE 3Tallbl pean3allii BO3MOXKHBIX Te(EKTOB OrpakIAIOIINX KOHCTPYKIMH MHOTOKBAPTHPHOTO
xuiaoro 3nmanus. [lpuBeneHa ux cucreMarn3anms. lIpencTaBieHb NPUYMHBI BO3HUKHOBEHUS U
NPEJIOKEHUSI, MO3BOJISIIOIINE CHHU3UTh OTPHUIIATEIFHOE BO3JCHCTBHE HEKAUYECTBEHHO BBITIOJIHEHHOTO
CTPOUTEIBEHOrO KOHTPOJIS OTPAXKIAFONINX KOHCTPYKIUH € IIEbI0 MOCIenyommero n3ydenus. HameueHst
noAxoabl K (OPMHPOBAHUIO CTPOUTENHEHOTO KOHTPOJS C yYETOM IEPCIIEKTHB pPA3BUTHS yCTOWYMBOM
apxuTekTypsl. OmpeneneHpl MyTH PEIICHHUs Ui CHIKCHHS HETaTHBHOTO BO3ACUCTBHS Pa3IMYHBIX
OTKJIOHEHHH, BO3HUKAIOIIUX TPH CTPOHUTENbCTBE B cdepe dSHeprodddekTHBHOCTH, NPEATIOKCHBI
pa3IMYHbIe KOHTPOJIBHBIC MEPOIIPUATHS JUIS BBISIBICHHS M MPEIOTBPAICHHS TaKUX (aKTOPOB BIIMSHUS,
BKJIIOYasi IpUMEHEHHE (P POBU3AIIHA KOHTPOIBHBIX MEPOTIPUATHH.

KuaroueBsble cioBa: 3Heprod(pPpeKTHBHOCT, CTPOUTEIHHBIN KOHTPOJIb, MHOTOKBAPTUPHBIN KUIOH J0M,
Orpaxkaaromas KOHCTPYKLMS, YCTOHYMBAsi AapXWUTEKTypa, HApYLIEHUS CTPOUTEIbHOM TEXHOJIOTHH,
SKM3HEHHBIA [IUKII OOBEKTOB.
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FEATURES OF CONSTRUCTION CONTROL DURING THE CONSTRUCTION OF ENERGY -
EFFICIENT LIFE CYCLE BUILDINGS

V. M. CHELNOKOVA, E. V. ROMANENKO

Vera Mikhailovna Chelnokova, PhD in Engineering, Saint Petersburg State University of Architecture
and Civil Engineering, Russia, St. Petersburg

Evgeny Vyacheslavovich Romanenko, Postgraduate student, Voronezh State Technical University,
Russia, VVoronezh

In the context of the development of sustainable and integrated territorial development in Russia, the task
of increasing energy efficiency is one of the fundamental tasks for all branches of construction production.
The problem of building energy-efficient multi-family apartment buildings depends on how well the
construction control was carried out. The article discusses the main stages of the implementation of possible
defects in the enclosing structures of an apartment building. Their systematization is given. The reasons for
the occurrence and suggestions are presented to reduce the negative impact of poorly performed
construction control of enclosing structures for further study. Approaches to the formation of construction
control are outlined, taking into account the prospects for the development of sustainable architecture.
Solutions have been identified to reduce the negative impact of various deviations that occur during
construction in the field of energy efficiency, and various control measures have been proposed to identify
and prevent such influences, including the use of digitalization of control measures.

Keywords: energy efficiency, construction control, apartment building, enclosing structure, sustainable
architecture, violations of construction technology, the life cycle of objects.

I'PAJOCTPOUTEJIBCTBO, IINTAHUPOBKA CEJIbCKUX HACEJIEHHBIX
ITYHKTOB

MPEANPOEKTHBIN AHAJIA3 U OPTAHU3AIIUSI HATIPABJIEHUH TYPUCTUYECKHX
MAPIIPYTOB HA IIPUMEPE T'. ILTEC UBAHOBCKOM OBJIACTH

K.C. KOTOBA, f.A. 30JIOTYXMHA, A.3. KOCTUHA

Kpucruna CepreeHa KortoBa, xaHI. TeXH. HayK, AOLCHT Kadeapbl MPOSKTHPOBAHHS 3JaHUU U
coopyxkeanii uMm. H.B. Tpourkoro, ®I'bOY BO «BopoHexcKuil TrocyIapcTBEHHBIH TEXHUUYECKUI
yHHUBepcuTeT», Poccus, r. Boponex

Slna  AgexceeBHa 30J0TyxWMHa, crapmmid npenojasatens, OI'BOY BO  «Boponexckuit
TOCYAapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, . Boponex

Anacracuss JnyapaosHa Koctmna, maructpant, ®I'BOY BO «Boponexckuii TocynapcTBEHHBIN
TEXHUUYECKUH YHUBEpCUTET», Poccus, r. Boponex

B nanHoO#i craThe paccMaTrpuBaeTcs METOAHMKA (OPMHPOBAHHS TYPHCTUYECKUX MAapIIPyTOB HA OCHOBE
NPENPOSKTHOTO aHAN3a OOBEKTOB KYJIbTYPHOI'O Hacieaus. [IpoBomuTcs aHanm3 W KiaccH(UKAIMS
00BEKTOB KyJIbTYpHOro Hacieaus ropoaa [Inéc Meanosckoii obnactu. [IpoBoaurcs rpagocTponTeIbHbIH
aHaliu3, Ha OCHOBE KOTOPOro (OpPMHpPYETCS CTPYKTYpa HANpaBICHUH MEIIEXOMHBIX TYPUCTHUYECKHX
MapuIpyToB.



KarwueBrble ciioBa: peIPOCKTHBIN aHATH3 TEPPUTOPHH, TYPU3M, MAJIbIE TOPOJIA, TYPUCTHICCKUI
MapHIpyT, OOBEKTHI KYJIBTYPHOTO HACIICIHS.
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This article discusses the methodology for creating tourist routes based on a preliminary analysis of cultural
heritage sites. An analysis and classification of the cultural heritage sites in the city of Ples, in the lvanovo



region, has been carried out. A city planning analysis has also been conducted, on the basis of which the
structure for the directions of pedestrian tourist routes has been formed.

Keywords: pre-project analysis of the territory, tourism, small towns, tourist route, cultural heritage sites.

3KOJIOIT'MYECKASI BE3OHNACHOCTb CTPOMTEJIBCTBA M T'OPOJICKOIO
XO3SMUCTBA

POJIb U MECTO IIOJUI'OHOB TBO BMBKOJIOFO-BKOHOMI/I‘{ECKOI‘/'I CUCTEME
HHO®PACTPYKTYPBI 'OPOACKOI'O XO3AUCTBA

E.A. X1JKO, A.C. HECHOKOB

Enena AuexcanapoBHa Kuako, 1-p TexH. Hayk, npodeccop PI'BOY BO «Boponexckuit
TrOCyIapCTBEHHBIN TEXHUYECKUI YHUBEpPCUTET», Poccus, r. BopoHex
Anexcanap CepreeBuu YecHokoB, kaHa. TexH. Hayk, noueHT PI'BOY BO «Boporexckuit
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpcUTeT», Poccus, r. Boponex

IIepBocTeneHHOM 3aaueil KUIHEAEATENBHOCTA TOPOICKOM CpEbl ABJISIETCS YIPABICHUE 3KOJIOTHYECKON
cutyanueil. OOpalneHne ¢ OTXOJaMH - 3TO BaKHAs COCTABJISIONIAS AIKOJIOTHYECKOW YCTOMYHMBOCTH
WHQPaACTPYKTYpBl TOPOACKOTO X035iCTBa. B cTaThe MpoBeJeH aHaINU3 MPOLECCOB 00paIeHUs] OTXOA0B B
PO, BausHME MOTUTOHOB TBEPIBIX OBITOBBIX OTXO/IOB HA OKPYKAIOIIYIO cpeay u Haceienue. OnpeaerneHa
C33 BnusiHuA nOAUroHa. i peKyJIbTUBALUU U NaJIbHEHIIEr0 UCI0JIb30BaHus Tepputopuii noaurona ThO
MIPOBEIICHBI HATYPHBIE UCCIEAOBAHUS, BKIIOYAOMNE HECKOJIBKO 3TANOB. B HENIX MUHUMM3ALMHA pUCKa
BO3HMKHOBEHHUSI BO3MOXKHBIX aBAPUIHBIX CUTYallUd W MOCIEACTBUN X Bo3acicTBusa Ha OC mpemnoxeH
KOMIUIEKC HHXKEHEPHO-TEXHUIECKUX MEPOTIPUATHH.

KiaroueBble ciaoBa: OTXOIbI MPOU3BOACTBA W TOTPEOJICHHUS, TBEPAbIC OBITOBBIC OTXOZbBI, IMOJIUIOH,
OKpY’KaroIlas cpefa, yimep0o, peKyJIbTHBAIUSL
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THE ROLE AND PLACE OF LANDFILLS IN THE ECOLOGICAL AND ECONOMIC SYSTEM
OF URBAN INFRASTRUCTURE
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The primary task of the urban environment is to manage the environmental situation. Waste management
is an important component of the environmental sustainability of urban infrastructure. The article analyzes
waste management processes in the Russian Federation, the impact of landfills of solid household waste on
the environment and the population. The SPZ of the polygon's influence has been determined. For the
reclamation and further use of the territories of the landfill, field studies were conducted, including several
stages. In order to minimize the risk of possible emergencies and the consequences of their impact on the
operating system, a set of engineering and technical measures has been proposed.

Keywords: production and consumption waste, solid household waste, landfill, environment, damage,
reclamation
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JAmurpuii BsdyecaaBoBuu IlanpuiaoB, kana. texH. Hayk, gou. ®I'BOY BO «Boponexckuil
roCcyJapCTBEHHbIN TEXHUUECKUHM yHUBEPCUTET», Poccust, r. Boponex
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IIpencraBneHsl MaTepuanbl HCCIEJOBAHMA 10 COCTOSHUIO KOHCTPYKTHUBHBIX JJIEMEHTOB IIOCIE
JUKBUJANMKM TopeHus. OnpeneneHa CTENeHb MOBPEXKIEHUS KOHCTPYKIUHM, SKCIEpUMEHTAIBHO
orpeJiesieHbl TIPOYHOCTHBIE XapaKTEPUCTUKN OCTOHA M apMaTyphl, BHIBEJCHO PAcUeTHOE ypaBHEHUE U
MIPOM3BEJIEH PACUET IpOrpeBa HECYLIeW apMaTypbl IUIUT MEPEKPBITHS B odare moskapa. OmnpeneieHbl
KOHCTPYKTHBHBIE 3JIEMEHTHI, TpeOyIoIIne 3aMeHbl. Bb1aHo 3aKimoueHne 0 BO3MOKHOCTH BOCCTAHOBJICHUS
JIOMa; B pe3yJIbTaTe JIOM B TEUEHHE TPEX MECSIIEeB ObLT BOCCTAHOBIICH U CJIaH B AKCILTyaTaIIHUIoO.

KaloueBble ciaoBa: B3pBIB, IMOXAp, CTPOUTENbHBIE KOHCTPYKLMH, OKHJIOW JOM, OBITOBOM ras,
JKCIEPUMEHTAIbHOE MCCIIE[0BAaHUE MAaTepUaloB, aHAJIUTUYECKOE MWCCIIEOBAaHUE 3ajad IIpOrpesa,
BOCCTaHOBJICHHUE 3JaHHH.
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RENOVATION OF AN APARTMENT BUILDING AFTER A GAS EXPLOSION AND
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Research materials on the condition of structural elements after the elimination of gorenje are presented.
The degree of structural damage was determined, the strength characteristics of concrete and reinforcement
were experimentally determined, a calculation equation was derived, and the heating of the supporting
reinforcement of the floor slabs in the fire was calculated. The structural elements that need to be replaced
have been identified. An opinion was issued on the possibility of restoring the house; as a result, the house
was restored and put into operation within three months.

Keywords: explosion, fire, building structures, residential building, household gas, experimental study of
materials, analytical study of heating tasks, restoration of buildings.

CUCTEMHBIA AHAJIU3, YNIPABJEHUE U OBPABOTKA HUH®OPMAIIUU (B
CTPOUTEJIBCTBE U APXUTEKTYPE)

OBOCHOBAHUE METOIA OBPABOTKH HWH®OPMALMU JIsA [OBBIHIEHUA
TOYHOCTHU KPATKOCPOYHOI'O ITPOTHO3A 3JIEKTPOIIOTPEBJIEHUS (HA IPUMEPE
KOMIUIEKCA OBFBEKTOB NH’KEHEPHOI'O KAMITYCA YHUBEPCHUTETA)

H.B. CABBHUH, JI.H. BACEHUH, 1.C. CBUPUOB

Huxkura BaagumupoBuuy CaBBHMH, acnupaHT BoOpOHEXKCKHM TOCyNapCTBEHHBIM TEXHUYECKHNA
yHHUBepcuTeT, corpyaauk BIID, Poccus

Omurtpuii HuxkonaeBuu BaceHwH, Hay4HBI COTPYIHHK, (aKyJIbTeT WHPOPMAIMOHHON WHXKEHEPHH,
Yuusepcuret bpemnn, Utanus

JAvutpuii  CepreeBuu CBUpHAOB, acrnupaHT BoOpoHEXCKMHA TOCYJapCTBEHHBIH TEXHUYECKUN
yHuBepcureT, Boponex, Poccus

B naHHON craThe NpencTaBiIeH HOBBIH METOJI KpPaTKOCPOUHOI'O IPOTHO3MPOBAHUS 3JIEKTPUUECKON
Harpy3kH, B KOTOPOM aKIIEHT JIJIAeTCS HAa MHTETPANMIO KaJleHJAApPHBIX JaHHBIX M YHHKAJIbHOTO METOoJa
BpPEMEHHOTO KoAupoBaHUs. [IpoBenéHHBINM aHaIW3 IMOKa3all, YTO IOTOJHBIE MEPEMEHHBIE OKa3bIBAIOT
HE3HAYUTEIbHOE BIHMSHUE HAa TOYHOCTH IMPOTHO30B. B CBSI3M € 3TUM MpeJIO’KEeH HOBBIM MOIXON,
TIO3BOJISTIONIMIA MOJICISIM JIydIlle TIOHMMAaTh BpeMEHHbBIE 3aKOHOMEPHOCTH, MCIIONB3Ys CUHYCOHJATLHBIE U
KOCHHYCOMJIAJIbHBIE TMpeoOpa3oBaHusi MUHYT, 4acoB, JHEH Hexenw W roja. s MpOTHO3MPOBaHUS
Harpy3ku NPUMEHSJIMCh MOJENH MamuHHOro o0yueHus:: LSTM (monras kpaTtkocpouHas mamsath), Bi-
LSTM (aBynanpasiernas LSTM), CNN LSTM (cBeprounas neitpornas cetb ¢ LSTM) 1 CNN-Bi-LSTM.
Mo pesynbraTam skcriepumenToB Bi-LSTM nokasana Hauay4dInyr TOYHOCTb.

KaroueBble cjioBa: MpOTHO3MPOBAHHE SHEPTOMOTPEONICHUS, BPEMEHHBIEC Psbl, MAIIMHHOE O0Yy4YeHHeE,
TUOPUTHBIC TTOXOIBL.
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ACCURACY OF THE SHORT-TERM FORECAST OF ELECTRICITY CONSUMPTION
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This article presents a new method for short-term forecasting of electrical load, which focuses on the
integration of calendar data and a unique time coding method. The analysis showed that weather variables
have little effect on the accuracy of forecasts. In this regard, a new approach is proposed that allows models
to better understand temporal patterns using sinusoidal and cosine transformations of minutes, hours, days
of the week, and year. Machine learning models were used to predict the load: LSTM (long-term short-
term memory), Bi LSTM (bidirectional LSTM), CNN-LSTM (convolutional neural network with LSTM)
and CNN-Bi-LSTM. According to the experimental results, Bi-LSTM showed the best accuracy.

Keywords: energy consumption forecasting, time series, machine learning, hybrid approaches.



