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KOMILIEKCHOE PA3BUTHUE TEPPUTOPHI: MIEPCIIEKTUBHI U KOH®JIUKTHI
AJL. CEMEHOB, C.A. IPEMEHKO, E.H. COPOYAH, II.E. KYPEAKOB
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CTPOMTENBCTBA, JSKCIEPTH3bl U  yhopaBieHus Heaswxkumocteio PI'BOY BO  «Boponexckuit
rOCyJapCTBEHHBIM TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

Spemenko Cepreii AHaTo/IbeBMY, KaHI. TEXH. HAayK, JOLEHT Kadeapsl >KWINIIHO-KOMMYHAJIbHOTO
xo3siictea ®I'BOY BO «Boponexcknil TOCyIapCTBEHHBI TEXHHYECKUH YyHUBepcHTeT», Poccus, T.
Boponex

Copouyan Egena HukosaeBHa, KaHA. TeXH. HayK, AOLEHT, OupekTop MHcTHTyTa CTpOMTENHCTBA,
ApXUTEKTYPBl U KUIMIIHO-KOMMYyHaIbHOTo x03saricTBa (MCAMXKKX) «llpna3oBckuii rocyaapcTBEHHBIH
TeXHH4YeCKul yHuBepcute™» - Gpmman GI'BOY BO «HanmonansHbIN HccaenoBaTeIbckuii MOCKOBCKUH
rOCyZapCTBEHHBIN CTPOUTENBHBIN yHUBEpcUTET» Poccus, r. Mapuynosis

KypbakoB [dmutpuii EropoBuu, accuctent xkadenpbl «[IpoMbINIEeHHOE W Tpa)KAaHCKOE
CTpouTensCTBO» «IIpra3oBcKuil rocyaapcTBEHHBIN TeXHUYECKUN yHHUBEpcUTeT» - prmmman GI'bOY BO
«HanumoHaneHbIl UccnenoBaTebcKuii MOCKOBCKHIA TOCYJapCTBEHHBIA CTPOUTENBHBIA YHUBEPCUTETY,
Poccusi, r. Mapuynonb, cHeuMaJucT B OO0JIaCTH MHXCHEPHBIX M3BICKAHUH M apXUTEKTypHO-
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JUPEKTOP AaKKPEeIUTOBaHHOW Jaboparopuu cTpouTenbHbIX ucnbiTanuii OO0 «®Demukey», Poccus,
Boponexckas o6nactp, 1. T. T. [logropenckuii

B xonme wmccrmenmoBaHWs yCTAaHOBIEHO, YTO MPOEKTHl KOMIUIEKCHOTO pa3BHUTHSI Teppuropuil B Poccum
aKTHBHO DAa3BUBAIOTCS: NWHAMHKA IIOKa3zaTeleld HEYKIOHHO pacteT. Tem He MeHee, AaHHas cdepa
CTPOUTETHFHOM  OTpacid HUMEET 3HAYUTENIbHBIA TIEpPeUueHb  HEJOCTAaTKOB  3aKOHOJATEIHHOTO,
9KOHOMHYECKOT0, COLMAIBHOTO, OPraHMU3alMOHHOTO XapakTepa. OTO TMPUBOAUT K TOCTOSHHBIM
CTOJIKHOBCHHSIM HHTEPECOB CTCHKXOJJIEPOB IPOCKTOB W OCTPBHIM KOH(MJIMKTaM, KOTOpbIE NpPU HX
HEYpeTyJIUPOBAaHUM MOTYT MPHUBECTH K Kpaxy IpoekTa. B craTrbe ompeneneHo, 4Yro CYIIECTBYET
HEOOXOJUMOCTh pa3pabOTKM CHUCTEMBI apOUTpaka KOMIUIEKCHOTO pa3BHTHS TEPPHUTOPUN, KOTOpas
MO3BOJIsIa OB aBTOMATU3UPOBATh BCE IMPOIECCH U MEPEBECTH KOH(IMKTHOCTh M3 30HBI CTOJIKHOBEHUS
WHTEPECOB B 00JAaCTh MaTeMaTHYEeCKOTO MOJEIMPOBAHHA M MaKCHUMAlbHO OECIIOBHOTO YCTPaHEHUS
KOJUIM3HH.

KnawueBbie c/I0Ba: KOMIUIEKCHOE pa3BUTHE TEPPUTOPUH, KOHQIUKTHI, KOJUIM3HMH, >KWIOH (OHI,
pacceneHue, colualbHas apXUTEKTypa, YCTOHYMBOCTh, MapKHHAOEIBHOCTh, MacTep-IUIaH, MIOTHOCTh
3aCTPOUKHU.
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The study found that integrated territorial development projects in Russia are actively developing: the
dynamics of indicators is steadily increasing. Nevertheless, this area of the construction industry has a
significant list of legislative, economic, social, and organizational shortcomings. This leads to constant
conflicts of interests between project stakeholders and acute conflicts, which, if not resolved, can lead to
the collapse of the project. The article determines that there is a need to develop an arbitration system for
the integrated development of territories, which would automate all processes and transfer conflict from
the zone of conflict of interests to the field of mathematical modeling and maximum seamless elimination
of collisions.

Keywords: complex development of territories, conflicts, collisions, housing stock, resettlement,
social architecture, sustainability, marginability, master plan, building density.

JIETCKASl ILUIOINAJIKA KAK DJIEMEHT KOMILIEKCHOI'O BJATOYCTPOMCTBA:
IBOJIIOIUA ®YHKIIUIA U ®OPM

H.B. BPEJIUXNHA, A.A. AJIUCOBA, A.A. IVKbJAHUMKOBA

Bpenuxuna Haraneas BaaaumupoBna, xkanna. TtexH. Hayk, @OI'BOY BO «lOro-3anagusrii
rocyIapCTBeHHBIH YHUBepcUTET», Poccus, r. Kypck

AnucoBa AmHactacus AunekceeBHa, cTylneHT OI'BOY BO «lOro-3anagnsiii rocynapcTBEHHBII
yHUBepcuTeT», Poccus, r. Kypck.

JlykbsinunkoBa Aumnca AgexcanapoBHa, cryaeHT ®PI'BOY BO «tOro-3anaassiil rocy1apcTBEHHBIN
yHUBepcUTeT», Poccus, r. Kypck.

B cratbe paccMoTpeHa HBOMIONMS AETCKOW IUIOMIAAKUA KaK CTPYKTYpPHOTO 3JIEMEHTa TOPOJICKOrO
OylaroycTpoiicTBa: OT E€AMHUYHBIX OOBEKTOB JOPEBOJIOIMOHHOIO TIEpHOJa JO COBPEMEHHBIX
MHOTO()YHKIIMOHAJLHBIX UTPOBBIX KOMIUIEKCOB. BBUIM MCCieoBaHbl AETCKHE UTPOBBIC 30HBI B COCTaBE
3aCTPOUKH U OOIIECTBEHHBIX MPOCTPAHCTB POCCHUICKUX TOPOJOB. BBISBICHBI TpH YKPYHMHEHHBIX 3Taria
Pa3BUTHS KOHIEHIIUN JETCKUX IUIOMIAJ0K: JOPEBOJIONMMOHHBIN (CTHXUNWHBIN), COBETCKHM (MacCOBBIM
CTaHJAPTU3UPOBAHHBIN) ¥ COBPEMEHHBIH (MHKJIIO3UBHBI MHOTOQYHKIIMOHANBHBIN). OnpeaeneHsl



aKTyalbHbIe TIPOOJIEMBI SKCIUTyaTaIlUH: BaHIAT0YCTOHYNBOCTh, N3HOC MATEPHUAIIOB, BHICOKAs! CTOUMOCTb
COJIepIKaHUSL.

KaueBbie ciioBa: 01aroyCTpolCTBO TEpPpUTOpPWH, HAETCKas IUIOMIANKa, WIPOBOE MPOCTPAHCTBO,
KOM(OpTHasi TOPOACKas cpena, PEeKpealvoHHas 30Ha, MHKIIIO3UBHOCTh, YHUBEPCAIBHBINA NN3aiH, KUIOH
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PLAYGROUND AS AN ELEMENT OF COMPREHENSIVE IMPROVEMENT: EVOLUTION
OF FUNCTIONS AND FORMS

N.V. BREDIKHINA, A.A. ALISOVA, A A. LUKYANCHIKOVA

Bredikhina Natalia Vladimirovna, Candidate of Technical Sciences, South-West State University,
Kursk, Russia.

Alisova Anastasiya Alekseevna, student, South-West State University, Kursk, Russia.

Lukyanchikova Alisa Aleksandrovna, student, South-West State University, Kursk, Russia.

The article examines the evolution of playgrounds as a structural element of urban improvement: from
isolated objects of the pre-revolutionary period to modern multifunctional play complexes. Children's
play areas within residential developments and public spaces in Russian cities were studied. Three broad
stages in the development of the playground concept were identified: the pre-revolutionary (spontaneous),
Soviet (mass standardized), and modern (inclusive multifunctional) stages. Current operational problems
were identified: vandal resistance, material wear and tear, and high maintenance costs.
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ABTOMATHU3NPOBAHHASYI CHCTEMA APBUTPAKA C HIEJBIO YCTPAHEHUA
KOH®JIUKTOB IIPU PEAIM3AIIMN TIPOEKTOB KOMIUVIEKCHOI'O PA3BUTHUA
T'OPOJICKUX TEPPUTOPUM HA NMPUMEPE HUXKHEI'O HOBI'OPOJIA, BOPOHEXA M
MAPHYIIOJIA
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roCyJapCTBEHHBIM TEXHUUECKUI yHUBEpcuTeT», Poccus, r. Boponex
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Boponex

Copouan Enena HukxonaeBHa, kaHA. TeXH. HayK, JOUEHT, AUpeKTop MHCTUTyTa CTPOMTENHCTBA,
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TexHuueckuil yausepcute™» - ¢punuan ®PI'bOY BO «HanuonaneHblil uccnegoBaTenbckuii MockoBekuit
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Kypb6akoB JImutpuii EropoBuu, accucreHT «Kadenpel «lIpoMblnieHHOE ¥ TpakIaHCKOE
CTpouTeNnbCTBO» «lIpHasoBCKkuii TocyAapcTBEHHBIN TeXHUYEeCKUH yHuBepcute - ¢pwman GI'bOY BO
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aKKpeIMTOBaHHOH aboparopun cTpouTenbHbIX UcnbiTaHuin OO0 «Demmke», Poccus, BopoHexckas
obnacts, 1. T. T. [logropenckuit

Kommekcnoe passurue teppuropuii (KPT) siBnsercs kio4eBbIM HHCTPYMEHTOM OOHOBJIEHUS TOPOACKOM
cpenpl B Poccun, Ipu3BaHHBIM pelIaTh 3aJaud PEHOBAIIMH BETXOTO XKHJIIbs, pa3BUTUS HHPPACTPYKTYPHI U
MOBBIIIIEHUA KadecTBa >KM3HU. OJIHAKO €ro peain3alys Ha TNPAKTUKE HEM30EKHO CTAIKHBAETCA C
KOMITJIEKCOM COIIMAJIbHBIX, IPABOBBIX U TPAJJOCTPOUTENLHBIX KOHPIUKTOB. [IpOTHBOpEUMsI BOSHUKAIOT Ha
CTBIKE MyOJIMYHBIX HMHTEPECOB PAa3BUTHSI rOpPOJia, KOMMEPUYECKHX IIeJiei JIeBEIONepOB W YaCTHBIX IMpaB
TpaXkJIaH Ha COOCTBEHHOCTb, TPUBBIYHYIO Cpey OOUTaHUS M HCTOPUKO-KYJIBTYypHOE Hacienue. B manHOM



UCCIICIOBAHUU AHAIM3UPYIOTCS TPU XapaKTEPHBIX, HO Pa3NUYHBIX IO CBOEH TpUpoje KOH(DIHKTA B
pamkax mpoekTtoB KPT: coxpanenme wucropmyeckoil 3actpoiiku B Hwmxaem Hosropome, mpoGiema
«TapakHOW aMHUCTHUW» B BopoHeke M MOCTKOH(IUKTHOE BOCCTAHOBICHHE XXUIIbs B Mapuyrone. ITH
KEWChl JIEMOHCTPHUPYIOT IIMPOKHI CIIEKTP BBI3OBOB: OT THIIOBBIX OOIIEPOCCHHCKHAX TPOOIEM 0
YHHUKAQJIBHBIX CATyalni, TPeOYIOMUX OCOOBIX MPABOBBIX M COIMAIBHBIX MEXaHW3MOB. I CHCTEMHOTO
pelieHuss MoMOOHBIX KOJUIM3UH TpeiiaracTCs KOHIENIUS aBTOMATH3MPOBAHHON CHUCTEMBI apOUTpaxa,
WHTCTPUPOBAHHOH B HEpPapXUI0 TPaJOCTPOUTEILHOTO IUIAaHUpOBaHUSA. Ee 1eib — 0OBEKTUBHAsS
JIMaTHOCTHKA KOH(IJIMKTOB, OIICHKA PUCKOB M BHIPAOOTKAa COAAHCHPOBAHHBIX PEKOMEHIAIUH I BCEX
CTOpPOH.

KiaioueBble cji0Ba: KOMIUIEKCHOE pa3BUTHE TEPPUTOPUH, KOH(IMKTHI, KOJUIM3HWH, XIIOH (QOHT,
paccemneHue, MacTep-Iiaf, apOUTpax, JAeBeonep, O0BEKT KYJIbTYPHOTO HACTEIUs, rapaKHasi aMHUCTHA,

HOCTKOH(I)J'II/IKTHOC BOCCTaHOBJICHHC.
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AUTOMATED ARBITRATION SYSTEM IN ORDER TO ELIMINATE CONFLICTS IN THE
IMPLEMENTATION OF PROJECTS FOR THE INTEGRATED DEVELOPMENT OF URBAN
AREAS ON THE EXAMPLE OF NIZHNY NOVGOROD, VORONEZH AND MARIUPOL
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Integrated territorial development is a key tool for urban renewal in Russia, designed to solve the tasks of
renovation of dilapidated housing, infrastructure development and improving the quality of life. However,
its implementation in practice inevitably faces a complex of social, legal and urban conflicts.



Contradictions arise at the junction of the public interests of the city's development, the commercial goals
of developers, and the private rights of citizens to property, habitual habitat, and historical and cultural
heritage. This study analyzes three characteristic but different conflicts within the framework of the KRT
projects: the preservation of historical buildings in Nizhny Novgorod, the problem of the "garage
amnesty" in Voronezh and the post-conflict rehabilitation of housing in Mariupol. These cases
demonstrate a wide range of challenges: from typical Russian problems to unique situations requiring
special legal and social mechanisms.

Keywords: complex development of territories, conflicts, collisions, housing stock, resettlement,
master plan, arbitration, developer, cultural heritage site, garage amnesty, post-conflict reconstruction.

VIOPABJIEHUE 3ABEPIHAIOIIEN CTAJMEW JKWU3HEHHOI'O IIUKJIA OBBEKTOB
CTPOUTEJIbCTBA B YCJIOBUSIX IEPEXO/JIA K IIUPKYJIAPHON SKOHOMMKE

C.1I0. HEPO3UHA, M.U. APXUIIOB, A.A. AP3YMAHOB

Hepo3mna Cgsernana IOpbeBHa, KkaHA. »KoH. Hayk, pomneHtr @OI'bOY BO «Boponexckuit
rOCy/lapCTBEHHBIM TexHudeckuil yHuBepcurer», OPI'BOY BO «BopoHexckuil TrocyqapcTBEHHBIN
MenuuuHckuil yHuepcuteT uMm. H.H. Bypnenko» MunucrepcTBa 3apaBooxpaHeHus Poccuiickoit
®epnepaunu, Poccus, r. Boponex

ApxunoB Muxaunia UBaHOBHY, 3aMECTUTENb HaYalIbHUKA YTPABICHUS OPraHU3ALMK MOKapPOTYIICHUS
rimaBaoTO yrpasinenus MUC Poccun o BopoHexckoil 0051acTH, MOIKOBHUK BHYTPEHHEH CITyKOBI, KaH/.
TexH. Hayk, goueHT ®I'BOY BO «Boponexckuil rocyqapCcTBEHHBIH TEXHMYECKUI YHHUBEPCHUTETY,
Poccus, r. Boponex

Ap3ymanoB ApOen AmunapeeBuY, KaHia. TexH. Hayk, nponeHt OI'BOY BO «Boponexckuit
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccus, r. BopoHex

Llenpro cTaTbu sABISIETCS pPa3pabOTKa OPraHU3aLUOHHO-TEXHOJIOTHUECKUX PELICHUH MO YHPaBICHUIO
3aBepIlaroIlell cTaaueil KU3HEHHOTO LHKIa OOBEKTOB CTPOMTENbCTBA HA OCHOBE IPHHLUIIOB
OUPKYJSIPHOM DKOHOMHUKH. B paMKax HCCIeNOBaHMs pEIICHBI CIEAYIOIINE 3aJadd: MPOBEACH AHAIN3
OTEYECTBEHHOTO U 3apy0eKHOTO OMbITa B 00JaCTH OOpAIlIEHHS CO CTPOUTEILHBIMU OTXO0JIaMH, BHISIBICHBI
OCHOBHBIE  Oapbepbl, TMPEMATCTBYIOIIME BHEAPEHUIO IMPKYISIPHBIX IOAXOIOB, pa3paboTaHa
KJIacCU(UKAIHS MUPKYISPHBIX CTPATETUH NPU BHIBOJIE 3/IaHUI U3 SKCIUTyaTalllH, MPeJIOKeHa METOIKA
MHOTO(aKTOPHOM OICHKH albTEPHATHBHBIX CIICHAPUEB 3aBEPIICHUS KU3HEHHOTO IIMKJIA, BKIIIOYAOIIAs
CHCTEMY KOJIMYECTBEHHBIX [IOKa3aTesIed U pacueTHBIX (OPMYIL.

KnwueBble caoBa: 00BEKT CTpOUTCIILCTBA, YKM3HCHHBIN HUKJI, 3aBepHiarounias CTrajusa, YIpPaBJICHHUC,
HUPKYJISIPpHAst SKOHOMUKA, PECHUKIIMHT CTPOUTCIIbHBIX OTX0/J0B, SKOHOMHWYCCKast 3(1)(1)6KTI/IBHOCTL
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MANAGING THE FINAL STAGE OF THE LIFE CYCLE OF CONSTRUCTION OBJECTS IN
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the Internal Service, Candidate of Technical Sciences, Associate Professor, VVoronezh State Technical
University, Voronezh, Russia

Arzumanov Arben Andreevich, Candidate of Technical Sciences, Associate Professor, Voronezh State
Technical University, Voronezh, Russia

The purpose of the article is to develop organizational and technological solutions for managing the final
stage of the life cycle of construction objects based on the principles of the circular economy. The
following tasks were solved as part of the research: an analysis of domestic and foreign experience in the
field of construction waste management was conducted, the main barriers hindering the implementation
of circular approaches were identified, a classification of circular strategies for decommissioning
buildings was developed, and a methodology for a multifactorial assessment of alternative scenarios for
completing the life cycle was proposed, including a system of quantitative indicators and calculation
formulas

Keywords: construction facility, life cycle, final stage, management, circular economy, recycling of
construction waste, economic efficiency

BJIUSIHUE EJUHOIO JU3AWMH-KOJA HA BHEIIHUMMA OBJMK TI'OPOJIOB
POCCHUICKOM ®EJEPALIMH

B.B. BPEJIVUXVH, 10.B. JABUJIEHKO, B.P. KJIFOC

Bpenuxun Buaanumup BuxropoBu4, 1-p 3KkoH. Hayk, goueHt, ®I'BOY BO «lOro-3amannbrii
roCyJapCTBEHHBIA yHUBEpCUTET», Poccus, r. Kypck.

JaBupenko FOnus Baagumuposna, npenoaasarens, ®I'BOY BO «¥Oro-3anagHelii rocyaapCcTBEHHBII
yHHuBepcuteT», Poccus, r. Kypck.

Kaioc Bukrtopuss PomanoBna, crtygentr @OI'BOY BO «lOro-3anannelif  rocynapcTBEHHBIN
yHHuBepcuteT», Poccus, r. Kypck.

B nanHOIl cTaThe paccMaTpuBaeTCs BHEAPEHHE €AMHOrO nu3ailH—kona B Poccuu, HampaBieHHOro Ha
(dopMupoBaHKe OOIIMX MOAXOA0B K BU3yaJM3alllu TOPOICKOM cpelbl M apXUTEKTyphl. PaccmarpuBatoTcs
o0muye TOHATHA, MPUHLMIBI M XapakTepUCTHKH. B KauecTBe mpuMepa MpPUBEACHBI HOPMBI,
ycraHoBieHHble lloctaHoBnenue IlpaButenscrBa Ne902-ITIT or 25.12.2013 roma OTHOCHTENBHO
TpeOOBaHMI K pEeKIaMHBIM KOHCTPYKIIMSIM W BBIBECKaM B cToJHIE. [IOMOTHUTENEHO U3yYaeTcs Mpolecc
BHEJIpEHUS, OOHOBJICHHOTO JM3alH—KOJa B TakuxX ropojax kak Kypck u PBIOWHCK, Tie OMUCAHBI
MpaKTHUYECKHe Iard K ajanTaliyd BHEUIHEro BHJA 37aHWil W BBIBECOK COTJIACHO HOBBIM CTaHIapTaM.
[TouepkuBarOTCA MOJIOKUTENBHBIE TOCIEACTBAA BHEPEHUS €IMHOTO TU3aiH—KO0/1a, KOTOPbIE YIy4IIaloT
BOCIIPHATHE FOPOACKOT0 MPOCTPAHCTBA U MOBBIIIAIOT YPOBEHb NIPHUBJIEKATEIBHOCTH TEPPUTOPUIL.

KiroueBble cjoBa: eqUHBIA JIM3alH—KOJ, BBIBECKH, T'OPOJACKOE IPOCTPAHCTBO, 3ICTETHYECKOE
00yCTpOICTBO.
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THE INFLUENCE OF A SINGLE DESIGN CODE ON THE APPEARANCE OF CITIES
IN THE RUSSIAN FEDERATION

V.V. BREDIKHIN, Y.V. DAVIDENKO, V.R. KLYUS

Bredikhin Vladimir Viktorovich, Doctor of Economics, Professor, Southwest State University, Kursk,
Russia.

Davidenko Yulia Vladimirovna, Lecturer, Southwest State University, Kursk, Russia.

Klyus Victoria Romanovna, student, Southwest State University, Kursk, Russia.

This article examines the introduction of a single design - code in Russia, aimed at forming common
approaches to visualizing the urban environment and architecture. General concepts, principles and
characteristics are considered. As an example, the norms established by Government Decree No. 902-PP
of 25.12.2013 regarding the requirements for advertising structures and signs in the capital are given. In
addition, the process of introducing the updated design code in cities such as Kursk and Rybinsk is being
studied, which describes practical steps to adapt the appearance of buildings and signs according to new



standards. The positive consequences of the introduction of a single design - code, which improve the
perception of urban space and increase the level of attractiveness of territories, are emphasized.

Keywords: a unified design code, signage, urban space, and aesthetic design.

OCOBEHHOCTH PEHOBAIIMA W JOCTUWXEHUS YCTOHUYHMBOI'O PA3BUTUS
CTPYKTYPBI KWJIOI'O ®OHJA HA OCHOBE JEMOIPA®UYECKOI'O COCTABA
CEMEWM I'OPOJA T'MTET A B PECIIYBJIMKE BYPYH/IH - AOPUKAHCKASI CTPAHA

A.C. TAHKEEB, N.P. XABbJIPIMAHA

TankeeB Ajexcanap CeMeHOBHY, KaHZ. apX., IOI., 3aB. kKad. I'pamoctpomrensctea ®I'BOY BO
«BopoHexCKkHi roOcyAapCTBEHHBINA TEXHUUECKU YHUBEPCUTET», Poccust. r. Boponex

Xappsapumana MHBan Pomyansa, acnupant PI'BOY BO «BopoHexckuil rocyaapcTBEHHBIN
TEXHUYECKUN YHUBEpCUTET», Poccus. r. Boponex

HccnenyroTcss BONpPOCH PEHOBAIMM W YCTOMYMBOTO Pa3BHTHS kuioro ¢onga r. ['mrera ¢ yderom
TUHAMHAKH JeMOTpaUuecKnXx W3MEHeHHH B JoMoxo3sicTBax. lopom [wrera crankuBaercs c
CepbE3HBIMU BBI30BaMH B cdepe KWibs, BBI3BAHHBIMH OBICTPHIM MPOLECCOM YypOaHM3aLUH U
HETPEePhIBHBIM POCTOM HacelleHUs. B pesynbraTe nccinenoBanus pa3paboTaH reHepaIbHbINA IUIaH Topoaa
I'urera nmo 2050 roga, y4YuTHIBAIOIIMN pAa3IUYHBIC TUIBI CEMEUHBIX CTPYKTYp M HUX HPOLEHTHOE
COOTHOILCHHUE.

KawueBbie ciioBa: peHOBalMs, yCTOWYMBOE pa3BUTHE, XKWIOH (HOHJ, neMorpaduuecKhe TEHACHIIHH,
COCTaB CeMeEN.

bubdaunorpaduyeckmnii cmucok

1. Ndayishimiye, J.-P. Les défis de la nouvelle capitale politique du Burundi : Gitega face a
l'urbanisation accélérée. Revue de Géographie de I'Afrique Centrale, 5(2), pages 45-67, 2021.
2. Institut de Statistiques et d'Etudes Economiques du Burundi (ISTEEBU). Densité de

population. Burundi //  www.populationpyramid.net/fr/population-densite/burundi/2020/. (date de
diffusion le 03.12.2019), Données des recensements de 1990 et de 2008.

3. Institut de Statistiques et d'Etudes Economiques du Burundi (ISTEEBU). Projections
démographiques 2010-2050 // Bujumbura : Avril 2017. — 53p.

4. République du Burundi. Schéma directeur d’aménagement et d’urbanisme actualise de la ville
de Gitega, Horizon 2050 // Gitega : Octobre, 2020. — 97p.

5. Jean-Pierre Chrétien. La guerre de 1914-191a8 u Burundi. Le vécu local d’un conflit mondial //
Article de revue (Pages 127 a 151), Outre-Mers 2016/1 N° 390-391: https://shs.cairn.info/revue-outre-
mers-2016-1-page-127?lang=fr

6. OM  n°720/CAB/304/2008 du 20 mars 2008 : https://amategeko.gov.bi/wp-
content/uploads/2019/12/BOB_No5-bis-2008.pdf

7. Kaomnanyenko E. E. TexHnko-skOHOMHYECKHE pacueThl ¥ OOOCHOBAaHUS B T'€HEPAJIbHBIX
rutanax roponos / E. E. Kiromrangenko, [u ap.]. — Kues: bynienpank, 1981. — 145 c.

8. JlapoB B.A., Cosopnenxo H.A.,, Cmousip H.M. CrpaBoyHMK NPOEKTHPOBILHUKA.
I'panoctpoutensctio / [ JlaBpor B.A., Comoduenko H.A., Cmonsap U.M. u ap.]. - 2-¢ usn., nepepad. u
not. - Mocksa: Crpoitmzaar, 1978. - 367 c.

9. II. Opaos, K. Kapramosa, B. Konockos. [lepcnextuBsl pazsutus sxuwmmima B CCCP / [b.
Py0Oanenko K. Kaprarosa, I1. OpioB u ap.]. - 2-e uzn., nepepad. u jom. - Mocksa: Ctpotinzaar, 1981. -
180 c.

10. CocHoBckmii B. A., Pycakosa H. C. IlpukiagHsie METOAbI IpaJioCTPOUTEIbHBIX UCCIICAOBAHHUN/
CocnoBckuii B. A., PycakoBa H. C.: Yue6. [locoOue. — M.: «Apxurekrypa-C», 2006. — 112 c., un.
11. TankeeB, A.C. UadopmaiimonHoe onmcaHune rpajgoctpoutesibHoro oosekra / A.C. Tankees //

Materialy VIII mezinarodni védecko-prakticka konference «Véda a technologie: krok do budoucnosti -
2012». — Praha: Publishing House «Education and Sciencey, 2012. — C. 67-72.



12. Marpenunckuii, C. U. ®opMmupoBaHre KJIACTEPOB W3 MHOTOATAKHBIX JKHWIBIX 3JaHUN IS
MPUHATHSA TEXHUYECKUX M TEXHOJIOTMYECKUX pelleHui 1o ux peHosaiuu / C. M. Matpenunckuii, A. C.
Tankees, A. B. YcresH // UnxenepHble cucteMbl U coopyxkeHus. — 2025. — Ne 3(61). — C. 76-82. — DOI
10.36622/2074-188X.2025.45.90.008. — EDN CLVDMJ.

13. Samoylova, N. A. Modelling and Experiment to Identify the Urban Development in an African
Country — Burundi / N. A. Samoylova, V. E. Emelanov, I. R. Havyarimana // Lecture Notes in Civil
Engineering. — 2022. — Vol. 231. — P. 221-228. — DOI 10.1007/978-3-030-96206-7_23. — EDN
GNRWKO.

14, Hpoxmun, E.E. ®opmupoBanne 0a3bl JaHHBIX IS TPATOCTPOUTEIIEHON OIEHKH pa3MEIICHUS
30aHUd W OOBEKTOB YyHHMBepcuTeTckoil uHdpactpykrypsl / E.E. Ilpokmmu, f.A. 3onoryxuna //
WnxeHepHbIe cucTeMbl U coopyskeHus. — 2022, — Ne 4(50). — C. 60-68.

DOI: 10.36622/2074-188X.2026.22.52.006
English version

FEATURES OF RENOVATION AND ACHIEVING SUSTAINABLE DEVELOPMENT

OF THE STRUCTURE OF HOUSING STOCK BASED ON THE DEMOGRAPHIC
COMPOSITION OF FAMILIES IN THE CITY OF GITEGA IN THE REPUBLIC

OF BURUNDI - AFRICAN COUNTRY

A.S. TANKEEV, |.R. HAVYARIMANA

Tankeev Alexander Semyonovich, Candidate of Architecture, Associate Professor, Head of the
Department. Voronezh State Technical University of Urban Planning, Russia, Voronezh
Havyarimana Ivan Romuald, PhD student, Voronezh State Technical University, Russia, VVoronezh

This study examines the renovation and sustainable development the city of Gitega's housing stock,
taking into account the dynamics of demographic changes in households. City of Gitega faces significant
housing challenges caused by rapid urbanization and continuous population growth. These challenges
include urban expansion, the development of the informal economy, a lack of housing suitable for large
families, and environmental pressures. The study resulted in the development of a master plan for the city
of Gitega through 2050, taking into account various types of family structures and their percentages.

Keywords: Renovation, Sustainable development, housing development, demographic trends, Republic
of Burundi. family composition.

3EJEHAS» HUHO®PACTPYKTYPA T'OPOACKOI'O BOJHOI'O IIHUKJIA: AHAJIM3 U
CPABHEHUE TEXHOJIOTUM YIIPABJIEHU S JIUBHEBBIMH CTOKAMU

H.B. bBPEJAXMHA, B.P. KJIIITOC

Bpenuxuna Haranbs BuaagumupoBHa, kann. TexH. Hayk, ®OI'BOY BO «tOro-3ananusiit
rOCyapCTBEHHBIN yHUBEpcUTeT», Poccus, r. Kypck

Kmaioc Bukrtopuss PomanoBna, crtygear @OI'BOY BO «lOro-3ananselii rocynapCTBEHHBIN
yHUBepcUTET», Poccus, r. Kypck

B CTaTb€ pacCMaTpUBarOTCA KIIFOYCBBIC HpO6J'IeMBI TpaAuIUOHHBIX METOJ0B YHpaBJICHUSA
BOJOOTBCACHUEM: ICPErpy3Ka IAPCHAXHBIX CUCTEM, 3aTOIIJICHUC TeppI/IToprl, 3arpsi3SHEHUEC BOJHBIX
0OBEKTOB. HpoaHaHI/I3I/Ip0BaHI)I TpU OCHOBHBIX THIIA peH_IGHI/Iﬁ C NPUMCHCHUCM TEXHOJIOTHH «3€JICHOI
I/IH(l)paCTp}IKTypI)II 3CJICHBIC KpPBIIIH, OOXKACBBIC CaAbl U BOJOIIPOHUIACMBIC IOKPLITUA. I[J'ISI Ka)K,I[Oﬁ
TEXHOJIOTUH OIPECACIICHBI MCXaHN3M ﬂeﬁCTBHﬂ, OKOJIOTHYECKasa B(I)q)eKTI/IBHOCTB, o0nacTh NOPUMCHCHUSA U
OrpaHUYCHUS. O0ocHoBaHa MNPUMCHUMOCTDb peH_IeHI/Iﬁ JJIsA pOCCHﬁCKHX KIMMaTUYCCKUX yCJIOBI/IfI.
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GREEN INFRASTRUCTURE OF THE URBAN WATER CYCLE: ANALYSIS
AND COMPARISON OF STORMWATER MANAGEMENT TECHNOLOGIES

N.V. BREDIKHINA, V.R. KLYUS

Bredikhina Natalia Vladimirovna, Candidate of Technical Sciences, Southwest State University,
Kursk, Russia
Klyus Victoria Romanovna, student, Southwest State University, Kursk, Russia

The article examines the key problems of traditional stormwater management methods: overloaded
drainage systems, flooding of territories, and pollution of water bodies. Three main types of solutions
employing green infrastructure technologies are analyzed: green roofs, rain gardens, and permeable
pavements. For each technology, the mechanism of action, environmental efficiency, area of application,



and limitations are identified. The applicability of these solutions to Russian climatic conditions is
substantiated.

Keywords: “green” infrastructure; green roofs; rain gardens; permeable pavements; stormwater
management; sustainable urban development
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B cratee wmccrmemyercst B3aMMOCBS3b  MEXKIY IPOCTPAHCTBEHHO-TUIAHMPOBOYHOW —OpraHU3anuer
TYPUCTHYECKUX OOBEKTOB B MAJBIX TOpPOJaX M MpoueccoM (pOPMHUPOBAHHS TYPHCTHYECKUX MapIIpyTOB.
PaccMoTpeHbI THITBI MPOCTPAaHCTBEHHO-ILIAHUPOBOYHOM CTPYKTYpBI TOpoaoB. MccnenoBanue 6azupyercs
Ha CpPaBHUTEIBHOM TIPAJOCTPOUTEIBHOM aHanu3e TpEX TIOPOJOB C TYPUCTCKOM CIEHHAIU3ALUCH:
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The article explores the relationship between the spatial and planning organization of tourist facilities in
small towns and the process of forming tourist routes. The types of spatial and planning structure of cities
are considered. The study is based on a comparative urban planning analysis of three towns with a tourist
specialization: Gorokhovets (Vladimir Region), Myshkin (Yaroslavl Region), and Zvenigorod (Moscow
Region). The coefficient of compactness of tourist routes is determined.



Keywords: spatial and planning organization, tourist routes, tourism, small towns, attractions,
compactness coefficient

3BOJIIOINS HOPMATHUBHO-IUNIAHUPOBOUYHBIX TPEBOBAHUM K INKOJIBHBIM
3JJIAHUSM: UCTOPUYECKHI AHAJIN3 U COBPEMEHHBIE TPEH/bI

H.B. BPEAMXWHA, I.A. IIEPKYHOBA

Bbpennxuna Haranea BaagummpoBHa, xana. TexH. Hayk, PI'BOY BO «tOro-3anmagusiii
roCyJapCTBEHHBIM YHUBEpCUTET», Poccus, r. Kypck

IlepkynoBa [lapssa AuekceeBHa, cryneHT @OI'BOY BO «lOro-3amamueiii rocyaapcTBEHHBIH
yHUBepcUTeT», Poccus, r. Kypck

CraThsl TOCBSINEHA KOMIUICKCHOMY  aHallM3y HWCTOPUYECKOM H  apXUTEKTypHOH  3BOJIIONUHU
00pa3oBaTEeIbHOTO MPOCTPAHCTBA, PACCMOTPEHHOH B KOHTEKCTE CMEHBI TEarorHuecKuX MapajurM U
COIMANTLHBIX TpeOoBaHMid. [IpoBeeHO WCcIeOBaHNe T'eHe3HMca AapXUTEKTYPHBIX (OPM MIKOI: OT
AHTHYHBIX ~ THMHACHEB M  MOHACTBIpCKMX  MKOoA  CpeqHEBEKOBbS 1O  COBPEMEHHBIX
MHOTO(YHKIIMOHAJILHBIX KAMITYCOB U MHKIIFO3UBHBIX 00pa30BaTeNIbHBIX KOMILICKCOB. Oco00e BHUMaHME
YACICHO BIUSHUIO HOPMATHBHOTO PErYJIMPOBAHHS, B YaCTHOCTH, COBPEMEHHBIX CBOJIOB IMpaBWI, Ha
(hopMHUpPOBaHUE TUITAHUPOBOUHBIX PEIICHUM, 00CCIICUUBAIOIIMX 0E30MacCHOCTh, KOM(MOPT U JOCTYITHOCTb
cpelnbl. BEISBIICHBI KITFOUEBBIC TPEHBI B IIPOCKTUPOBAHUK 00Pa30BaTEIbHBIX YUPEIKICHUIM,
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EVOLUTION OF REGULATORY AND PLANNING REQUIREMENTS FOR SCHOOL
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The article is devoted to a comprehensive analysis of the historical and architectural evolution of the
educational space, considered in the context of the changing pedagogical paradigms and social
requirements. The study examines the genesis of the architectural forms of schools, from the ancient
gymnasiums and monastic schools of the Middle Ages to modern multifunctional campuses and inclusive
educational complexes. Special attention is paid to the influence of regulatory frameworks, particularly
modern codes of practice, on the development of planning solutions that ensure the safety, comfort, and
accessibility of the environment. Key trends in the design of educational institutions have been identified.
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CkpbiThie J1e(eKThl TUAPOU3OISIMH TUIOCKMX KpPOBEIh (OPMUPYIOTCS B 30HAX IIBOB, MPUMBIKAHWIA,
MEXaHWYEeCKUX TIOBPEXKICHWI M HAKOIUIEHWS BIIATH, TOITOMY BH3yalbHbIE MPHU3HAKH IPOTEYKH HE
MO3BOJISIIOT HAZIE)KHO OMPEIENIUTh MECTO HapYIIEHHUS CILIONTHOCTH. ParmonanpHas cxema o0cieoBaHus
CTPOUTCS Ha COUYETAaHUH ad3PAMOHHOTO BO3ACUCTBUS U JIOKATHHOTO BAKYyMHOTO KOHTPOJIS, IIPH KOTOPOM
JIBIKEHHE Ta30BOU Cpellbl uepe3 AeeKT UCIONb3yeTCs Kak JUarHOCTUIECKH mpu3Hak. Takas MeToanKka
MO3BOJISICT BBIACNATH MOJO3PUTEIBHBIC YUYACTKH, YTOUHATH KOOPAMHATHI MOBPEXKICHUS, YUUTHIBATH
COCTOSTHUE YTEIUIUTEIIS, BIUSHUEC KOHACHCAIIMH, OCOOCHHOCTH PYJIOHHBIX U MEMOpPAHHBIX TOKPBHITHH, a
TaK)K€ CBSI3bIBATh PE3YJbTAThl HCIBITAHUM € MOCIEAYIOIMIMM peMOHTOM. I[IpakTuyeckas IEHHOCTb
MOJIX0J]a COCTOMT B CHUXCHHUM O0BEMa BCKPBITHH, MOBBINIEHUH TOYHOCTU JIOKAJIU3AIUU MPOTEYCK U
(hOpMUPOBAHUHN BOCIIPOM3BOAMMOIO aJIrOPUTMa MPOBEPKH T€PMETUIHOCTH KpOBedb. Ero mpumeHneHue
[[eJIeco00pa3Ho MpH MPHEMKE PadOT, HKCIUTYaTallHOHHOM KOHTPOJIE W BBIOOpE PEMOHTHBIX PEIIeHHUH,
Korza TpeOyeTcsi COIMOCTaBUTh MPHU3HAKHN YBIAKHEHHUS C peajJbHBIMU KaHAIaMU (WIBTPAIH BO3IyXa B
KpOBEJIbHOU cUCTEME.

KiioueBble cioBa: BAaKyYMHO-a3pallMOHHBIC UCIIbITAHUA, KPOBCIILHLIC ITOKPLITUSA, CKPBITHIC Ile(l)CKTBI,
TUAPOU30JIALMA, TPOTCUKU, TCPMCTUYHOCTD, TUAIrHOCTHUK
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ANALYSIS OF APPROACHES TO VACUUM-AERATION DIAGNOSTICS OF LATENT
WATERPROOFING DEFECTS OF FLAT ROOFS

V.YA. MISHCHENKO, R.R. JUMANOV



Mishchenko Valery Yakovlevich, Doctor of Technical Sciences, Professor of the Department of
Construction Organization and Real Estate Management; National Research Moscow State University of
Civil Engineering (NRU MGSU); Moscow, Russia, Head of the Department of Technology, Construction
Organization, Expertise and Real Estate Management, Voronezh State Technical University, Russia
Voronezh.

Dzhumanov Ruslan Rinatovich, Postgraduate Student of the Department of Construction Organization
and Real Estate Management; National Research Moscow State University of Civil Engineering (NRU
MGSU); Moscow, Russia.

Hidden waterproofing defects of flat roofs are formed in areas of seams, junctions, mechanical damage
and moisture accumulation, therefore visual signs of leakage do not allow reliable identification of the
place of continuity violation. A rational examination scheme is based on a combination of aeration and
local vacuum control, in which the movement of the gas medium through the defect is used as a
diagnostic feature. This technique allows you to identify suspicious areas, specify the coordinates of
damage, take into account the condition of the insulation, the effect of condensation, the features of roll
and membrane coatings, and link the test results with subsequent repairs. The practical value of the
approach is to reduce the volume of openings, increase the accuracy of leak localization, and create a
reproducible algorithm for checking roof tightness. Its use is advisable during the acceptance of work,
operational control and selection of repair solutions, when it is necessary to compare the signs of
humidification with the actual air filtration channels in the roofing system.

Keywords: vacuum-aeration tests, roofing, hidden defects, waterproofing, leaks, tightness, diagnostics

COIUOKYJBTYPHBIE ITPOBJEMbBI PEKOHCTPYKIIMU UCTOPUYECKHUX HEHTPOB:
METOJOJIOI'Us HEJEBOI'O TUIIOJIOT'MYECKOI'O TOAXOJA

A.E. EHUH, A.D. 3AIINTABHA

Ennn Anexcanap EropoBuu, KaHJ. apXWTEKTYypbl, mpodeccop, JeKaH (axKyiIbTeTa apXHUTEKTypbl H
rpagoctpoutensctBa, ®I'bOY BO «BopoHexckuil rocyaapcTBEHHBIH TEXHUYECKHH YHUBEPCUTETY,
Poccus, r. Boponex

3annaBHas AJiecs DayapAoOBHA, acIHMpaHT IO CHeNHaIbHOCTH «Teopust M HCTOpUS apXUTEKTYPH,
pecTaBpanusl U PEKOHCTPYKLHUS HCTOPHKO-apXUTEKTypHOro Hacineaus», ®PI'bBOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI YyHUBEpcUTET», Poccus, r. Boponex

CraTtbst 000OCHOBBIBa€T HEOOXOJUMOCTH IEepexofa OT (pparMeHTapHOW PEKOHCTPYKIHMU HCTOPHUYECKHX
HEHTPOB K CHUCTEMHOW MeToJoJiorud. Ha OCHOBE JeMO3KOIOTHYECKOro TMOJXO0Ja BBIIEIEHBl TPH
COLIMOKYJIbTYpHBIE TPOOIeMbl (F€TepPOreHHOCTb, JIEKOMITO3HIIUS, JEKOHCTPYKIUS) ¥ COOTBETCTBYIOIIUE
UM 00IacTH BO3JCHCTBHS Cpelbl Ha uYeloBeKa (conuanbHO-(QYHKIMOHANbHAS 3(PPEKTHBHOCTS,
NEePUENTUBHO-3KOJIOTUIECKUH KOMQOPT, HICHTU(HUKAIMOHHO-CMBICIIOBast aTpUOyIus). YcTaHOBJIEHA
CBSI3b BHEIIHHX (PAKTOPOB JIEMODKOCHCTEMBI «HACEIEHHE <> cpela» C OTHMH OO0JacTsIMH, YTO
000CHOBBIBaET HEOOXOJUMOCTD TPEX LEIEBBIX TUIIOJIOTHYECKUX NHIEKCOB. [IpeioskeHHass MEeTOI0I0THs
LleneBoro Tumonormueckoro moaxoxa (L[TII) mo3Bossier CTPyKTYpupoBaTh KOH(IMKT —Iieiei
PEKOHCTPYKIIMH U OCYIIECTBISTH BBIOOP CTpAaTerH 000CHOBAHHBIM M BEPU(DUIIPYEMBIM.

KiroueBbie ci10Ba: UCTOPUYECKUN IIEHTP, CUCTEMHBIA MOIAXOJ, PEKOHCTPYKLHS, COLMOKYJIbTYpPHBIE
MPOOJIEMBI, COLIMAIBHOE MPOCTPAHCTBO TOPO/JIA.
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SOCIOCULTURAL PROBLEMS OF HISTORICAL CENTER RECONSTRUCTION:
METHODOLOGY OF THE TARGET TYPOLOGICAL APPROACH

A.E. ENIN, A.E. ZAPLAVNYA

Yenin Alexander Egorovich, Candidate of Architecture (PhD), Professor, Dean of the Faculty of
Architecture and Urban Planning, Voronezh State Technical University, Voronezh, Russia

Zaplavnaya Alesya Eduardovna, Postgraduate Student specializing in "Theory and History of
Architecture, Restoration and Reconstruction of Historical and Architectural Heritage", Voronezh State
Technical University, Voronezh, Russia

The article substantiates the need to move from fragmentary reconstruction of historical centers to a
systematic methodology. Based on the demoecological approach, three socio-cultural problems
(heterogeneity, decomposition, deconstruction) and their corresponding areas of environmental impact on



humans (socio-functional efficiency, perceptual and ecological comfort, identification and semantic
attribution) are identified. The connection of external factors of the demographic ecosystem "population
and environment" with these areas has been established, which justifies the need for three target
typological indexes. The proposed methodology of the Target Typological Approach (TSTP) allows
structuring the conflict of reconstruction goals and making the choice of strategy sound and verifiable.

Keywords: historical center, systems approach, reconstruction, sociocultural problems, urban social
space.

OIIEHKA DY®®EKTUBHOCTU HMIIAKT-UHBECTUIIMI TP PEJEBEJOIIMEHTE
KOMMEPYECKOI'O OBBEKTA - JIEJIOBOH KBAPTAJI « CEHATOP» B T. BOPOHEXKE

E.A. YECHOKOBA, A.C. YECHOKOB, I.A. TOPIHEHVH

YecunokoBa Egena AnexkcaHapoBHa, KaHJ. 9KOoH. Hayk, noueHtT ®I'bOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI YHUBEpCUTET», Poccus, r. BopoHex

YecuokoB AJjexcanap CepreeBu4, kaHa. TexH. Hayk, goueHT PI'BOY BO «Boponexckuid
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

I'opmwenun Jdanumn Ajexcanaposud, Maructpant ®I'bBOY BO «BopoHexkckuil rocynapcTBEHHBIH
TEXHUYECKUI YHUBEpCUTET», Poccus, r. BopoHex

CraThsl MOCBSIIEHA MCCICIOBAHUIO METOJOJIOTMUECKUX MOAXOMOB K OIeHKEe 3()(PEKTUBHOCTH HMITAKT-
uHBecTHIMUA. B paboTe cHCTEeMaTU3UPOBaHBI KIIOUEBBIC KPHUTEPHUH HMMIIAKT-UHBECTHPOBAHUS,
MPOAHATM3UPOBAHBl COBPEMCHHBIC TEHJACHIMA B (OPMHUPOBAHHH CTAHAAPTU3UPOBAHHBIX CHUCTEM
U3MEpEHHsT Pe3yJbTATUBHOCTH. Ha OCHOBE TNPOBEJICHHOTO AaHAIHM3a BBIABICHBI CHIBHBIC CTOPOHBI
MPOCKTa PENEBEIONMEHTa € TOYKU 3PCHUS HMMIIAKT-IIeNeld, a TaKKe NPEITIONKECHbI HAaMpaBICHUS
COBEPIIECHCTBOBAHUSI MEXAHU3MOB €r0 OICHKH-TIO3BOJISIONINE MPeoOpa3oBaTh KOMMEPUYECKH YCIESIIHBIN
JICBEJIONIMEHT B STAJIOHHBIN UMIIAKT-IIPOCKT, MACIIITAOMPYEMBbIil Ha APYTUE PETUOHBI.

KuarlodeBble cioBa: MMIakT-WHBECTUPOBAHUE, KPUTEPUH, PEIEBEIONMEHT, YCToWunBOoe passutue, UT-
KJiacrep.
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EVALUATION OF IMPACT INVESTMENT PERFORMANCE IN THE REDEVELOPMENT
OF A COMMERCIAL PROPERTY - THE «SENATOR» BUSINESS DISTRICT IN VORONEZH

E.A. CHESNOKOVA, A.S. CHESNOKQV, D.A. GORSHENIN

Chesnokova Elena Alexandrovna, Candidate of Economic Sciences, Associate Professor of the
Voronezh State Technical University, Voronezh, Russia

Chesnokov Alexandr Sergeevich, Candidate of Technical Sciences, Associate Professor of the
Voronezh State Technical University, Voronezh, Russia

Gorshenin Daniil Aleksandrovich, Master's Student of the Voronezh State Technical University,
Voronezh, Russia

This article explores methodological approaches to assessing the effectiveness of impact investments. It
systematizes key impact investing criteria and analyzes current trends in the development of standardized
performance measurement systems. Based on this analysis, the strengths of the redevelopment project are
identified in terms of impact objectives and areas for improving its assessment mechanisms are proposed,
enabling the transformation of commercially successful development projects into benchmark impact
projects scalable to other regions.

Keywords: impact investing, criteria, redevelopment, sustainable development, IT cluster.

OBOCHOBAHHUE METOJUYECKOIO TMOAXOJA K OLEHK HAJIEXHOCTH
IKCILTYATAIIMU KPOBEJBHBIX CUCTEM B YCJOBUSIX KPATHETO CEBEPA

B.A. MUIIIEHKO, P.P. JUKYMAHOB

Mmuienko Banepuii SIkoBiaeBud, 1-p TeXH. HayK, npodeccop kadeapsl «OpraHuzaiusi CTPOUTEIBCTBA
W YTIpaBJIEHUE HEIBMKUMOCTBIO»; HallMoHaIBHBIN HecnenoBaTeabCKuil MOCKOBCKHIN TOCY1apCTBEHHBIN
crpoutenbHbill yHUBepcuTeT (HUY MI'CY); Poccust, r. Mocksa, 3aBeayroniuil kadeapoil TeXHOJIOTHH,
OpraHM3ali CTPOUTENBCTBA, IKCIIEPTU3BI U ynpasieHus HeABKUMOocThio PI'BOY BO «Boponexckuit
rocyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

JlxymanoB Pycaan PunatoBuu, acrimpant kadenpsl «OpraHu3aiysi CTPOWTENHCTBA W YIPABICHHE
HEABMKMMOCTHIO»; HanmoHaneHell HccnenoBaTenbCcknii MOCKOBCKUI TOCY1apCTBEHHBIN CTPOUTEIbHBIN
yausepeutetr (HUY MI'CY); Poccus, r. Mocksa

CraThsl TOCBSINICGHA aHAIM3Y W PAaHXXHPOBAHUIO (HAKTOPOB, OIPEISISIIONIUX JKCIUTYaTallMOHHYIO
HAJEKHOCTh KPOBEJIbHBIX CTPOMTEIbHBIX CHUCTeM B ycioBusax KpaitHero Ceeepa. B paboTe mpemioxeH
MCTOZII/I‘ICCKI/Iﬁ 1oaxon, OCHOBAaHHBIA Ha KJIaCCI/I(i)I/IKa]_II/II/I TEXHOJOTUYECKUX IPOLUECCOB, BBIACICHUU
KIIFOYEBbBIX (1)aKTOp0B BIIMSIHHUA W HUX IIOCICAYIOHIEM pPaHXHUPOBAaHWU 110 CTCICHHU 3HAYUMOCTU I
APKTUYIECKOTO KIuMaTa.
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SUBSTANTIATION OF A METHODOLOGICAL APPROACH TO ASSESSING
THE RELIABILITY OF ROOFING SYSTEMS IN THE FAR NORTH

V.YA. MISHCHENKO, R.R. JUMANOV
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The article is devoted to the analysis and ranking of factors determining the operational reliability of
roofing construction systems in the Far North. The paper proposes a methodological approach based on
the classification of technological processes, the identification of key influencing factors and their
subsequent ranking according to the degree of importance for the Arctic climate. The result of the
analysis is a ranked list of operational reliability factors with justification of their significance and
weighting factors.

Keywords: Far North, roofing construction systems, reliability, reliability assessment methodology,
climatic effects, hygrothermal regime, low-temperature operation, roof operational control.

OBOCHOBAHME OIEHKH COCTOSIHUS I'PYIII )KWUJIBIX 3JAHUNA MTOKA3ATEJISIMUA
MOPAJIBHOTI'O U3HOCA JJIsA INTIAHUPOBAHU S UX OBHOBJIEHU A

C.M. MATPEHUHCKUI, B.SI. MUILIEHKO, A.C. TAHKEEB, H.JI. ®UJIAJIEEB

Martpenunckuii Cepreii UBaHoBM4Y, kaHn. TexH. Hayk, jponeHtr OI'bOY BO «Boponexckuit
TOCY/IapCTBEHHBIN TEXHUUYECKUN yHHBepcuTeT», Poccus, r. BopoHexk; crapiimii HaydHBIM COTPYAHUK,
OI'BY  «lleHTpanbHBI HAy4YHO-HCCIENOBATENbCKUA M TPOEKTHBI HMHCTUTYT MUHUCTEpCTBa
CTPOUTEIBCTBA U KWINIIHO-KOMMYHAJIBHOIO X03s1icTBa», Poccns, r. Mockaa.

Mumenko Banepuii SIkoBieBud, 1-p TexXH. HAYK, 3aBEAYIOMINN KadeIpoil TEXHOJIOTHH, OpraHU3aluu
CTPOUTEILCTBA, OKCHEPTU3Bl W yopaeieHus HeasmwxuMocTeio @OI'BOY BO  «BopoHexckwmii
TrOCYJapCTBEHHBI TEXHHUYECKM yHHUBepcuTeT», Poccus, T. Boponex; mpodeccop, HammonanbHbi


https://www.researchgate.net/publication/399182664_Comparative_Technical_Assessment_of_Synthetic_Roofing_Membranes_PVC-P_vs_TPO_vs_FPO
https://www.researchgate.net/publication/399182664_Comparative_Technical_Assessment_of_Synthetic_Roofing_Membranes_PVC-P_vs_TPO_vs_FPO
https://elibrary.ru/item.asp?id=87227867
https://elibrary.ru/item.asp?id=87227867
https://elibrary.ru/contents.asp?id=87227850
https://elibrary.ru/contents.asp?id=87227850&selid=87227867
https://www.elibrary.ru/item.asp?id=54020997
https://www.elibrary.ru/item.asp?id=54020997
https://www.elibrary.ru/contents.asp?id=54020996
https://www.elibrary.ru/contents.asp?id=54020996
https://www.elibrary.ru/contents.asp?id=54020996&selid=54020997
https://www.elibrary.ru/item.asp?id=64219988
https://www.elibrary.ru/item.asp?id=64219988
https://www.elibrary.ru/contents.asp?id=64040116
https://www.elibrary.ru/contents.asp?id=64040116&selid=64219988

HcclieoBaTelbckuii MOCKOBCKHUM TOCYIapCTBEHHBINM CTPOUTENbHBIN YHUBEpcUTeT, Poccusi, r. MockBa;
Benyuuid HaydHbli coTpynHuKk DI'BY «lleHTpanbHbIi Hay4yHO-MCCIIENOBATENbCKUI W MPOEKTHBIN
MHCTUTYT MUHUCTEPCTBA CTPOUTEIHCTBA U KUJIUIIIHO-KOMMYHAJIBHOTO X03siiicTBay, Poccus, r. MockBa
TankeeB Asiekcanap CeMeHOBMY, KaH. apX., 3aBeAyIONINI Kadeapoi rpagoctpoutensecta, PI'BOY
BO «Boponexcknii Tocy1apCTBEHHBIA TEXHUIECKHI yHUBEPCUTET», Poccus, T. BopoHex.

®unanees Huxkura [enucomy, Maructpant, ®PI'BOY BO «BopoHexckuil rocynapcTBEHHBIN
TEXHUYECKUN YHUBEpcUTET», Poccus, T. BopoHexk.

B OonbpIIMHCTBE POCCHHWCKHUX TOPOJIOB CJIOXHBIICECS COCTOSHUE TEPPUTOPUN MAaCCOBOM IKHIIOW
3aCTPOUKH, TPEICTABIEHHOW, MPEUMYIIECTBEHHO, 3/IaHUSMH TPOIUIBIX AECATUICTHH, HACTOSTEIHHO
TpeOyeT KOMIJIEKCHOTO TMEpeyCTpOcTBa W  TPHBENEHUS K COOTBETCTBHIO  COBPEMEHHBIM
rpafoCTpPOUTENbHBIM HOpMaM. Mcxons U3 3TOro, BaKHEWINEH HaydHOM M NPAKTUYECKOW 3ajgadeit
SBIISIETCS Pa3pabOTKa KOMITIEKCHOTO METOIOIOTUIECKOTO MOAX0/a K OIEHKE COCTOSIHUS JKHJIBIX 3IaHHA,
BKITIOUAIOIIETO METOAMKY OINPEACICHUS UX MOPAIBLHOIO U3HOCA, KOTOPBIHA MO3BOJIHUT KiIacCU(PUIIMPOBAThH
OOBEKTHI IO CTEIICHH HEOOXOAMMOCTH PEHOBAIUH.

KiaroueBble cjioBa: >Kuible 3/1aHMsI, MHOTOACIICKTHAs PCHOBAIUS, CUCTEMHBIH MOIXOMA, (DU3MUSCKUI
W3HOC, MOpAaJbHBI M3HOC, YaCTHBIC W OOIIME TOKa3aTelld, SKCIIePTHBIN METOoJ, IiKajla XappHHITOHA,
KpyroBas JuarpaMma.

bubanorpapuyeckuii cnmcox

1. bpeauxuH, B. B. AxkryansHbie IPOOIIEMBI OIEHKH Kujlon Heaskumoctd / B. B. bpenuxun, 10. B.
Hasunenko // mxeHepHbIe cucTeMbl U coopykeHus. — 2025. — Ne 1(59). — C. 6-11. — DOI
10.36622/2074-188X.2025.31.81.001.

2. KpyrasikoBa, B. M. B3anuMocBsI3b 3TanoB >KU3HEHHOTO IMKJIA BHOBb BO3BOAMMOTO CTPOUTEIHLHOTO
00BeKTa U €ro CTOMMOCTHBIX Tokasareieit / B. M. Kpyriskosa, A. B.Mumienko // Hayunblit sxypHai.
WmxeHepHbIe cucTeMbl U coopykeHust. — 2024, — Ne 2(56). — C. 33-40.

3. Grabovyy, P. G. Evaluation of factors influencing the choice of developer strategy in urban
spatialterritorial redevelopment projects / P. G. Grabovyy, A. V. Yankovsky // Real Estate: Economics,
Management. — 2024. — No. 1. — P. 14-20.

4. Kuesckuii, JI. B. Teopust penoBarun: monorpadus / JI. B. KueBckwuit, U. JI. KueBckuii. - Mocksa:
Crommna, 2023. - 527 c.

5. MeTomonornyeckuii MoAXo K CHHTE3y PallMOHAIBHBIX BapHMAHTOB JIEHCTBHI MO MEPEyCTPONCTBY U
MOJICPHH3AIIMH TEPPUTOPHUI MaccoBol xuioit 3actpoiiku / C. U. MaTpenunckuii, B. SI. Mumenko, E.
A. ConHues, Jle Tponr Xaii // [IpoMbIliuieHHOE M TpaXKaaHCKOe CTpOUTeabcTBO. - 2010. - Ne 1. - C. 31-
34,

6. CruCTeMHBIH OJXO0 K MPUHATHIO PELICHUH 10 MHOT0AaclIeKTHON PEHOBALIMM TOPOACKUX TEPPUTOPUL /
B. 5s1. Mumenko, . K. lIpockypun, C. U. Marpenunckmii, M. A. I'opembikuH // 3BecTust BhICIINX
y4ueOnbix 3aBefeHuid. CtpourtensctBo. — 2020. — Ne 8(740). — C. 101-110. — DOI 10.32683/0536-1052-
2020-740-8-101-110.

7. Matpenunckuii, C. U. MeTo10J10rH4eCKHii MOAX0] K KiIaCCHU(DUKAIIMKH TEPPUTOPUI MACCOBOM JKUIIOH
3aCTPOWKH JUIsl TIPUHATHS PEIISHUH MO UX dKCIUTyaTanuu U mnepeycrpoictBy / C. . Marpenunckuit /
Hayunsrii BectHuk Boponesxxckoro ACY. - 2013. - Ne 1. - C. 49-56.

8. MeTononorndeckuii moaxoa K OlEHKE MOPAIbHOTO U3HOCA TEPPUTOPHI MacCOBOM YKHIIOW 3aCTPOHKH,
KaK CHCTEMHO-KOMIUIEKCHBIX IpafocTpouTenbHbX oOpasoBanuii / C. U. Martpenunckuii, B. Sl.
Mumenko, H. E. CnuBak, K. 10. 3yb6enko // [IpomplinuieHHOe 1 rpakaaHCKOe CTpoUTeNnsCTBO. - 2008. -
Ne 11. - C. 59-62.

9. Matreninsky, S. I. Methodological Approach to the Classification of Areas of Compact Built-Up
Development Areas for Selecting Variants of Actions and Sequence of Technical and Technological
Solutions for the Renovation of these Areas / S. I. Matreninsky, V. Ya. Mishchenko, I. E. Spivak //
WSEAS Transactions on Environment and Development. — 2016. — Vol. 12. — P. 108-117.



10. Matreninsky, S. 1. Methodological approach to decision-making on reconstruction of compact built-
up development areas / S. I. Matreninsky, V. Y. Mishchenko, E. M. Chernyshov // Recent Advances in
Environmental & Biological Engineering, Istanbul, 15-17 nexa6ps 2014 rogma. - Istanbul: WSEAS Press,
2014. - P. 9-17.

11. Crioco0 ycTpoiicTBa BEICOKOTIPOYHOTO KOPPO3UOHHOCTOMKOTO TMOKPHITHS 171 3¢ ()hEeKTHBHOM 3aIUTHI
CTaJIbHBIX TPYOOIIPOBOIOB, IKCILTYaTHPYIOLINXCSI B ycIoBUsAX Kpaitnero cesepa / U. C. Cyposues, 0. M.
Bopucos, C. U. Matpenunckuii, P. WM. Canenxun // Hayunsiit BecTHUK BOpOHEKCKOTO TOCY1apCTBEHHOTO
ApXUTEKTYpPHO-CTPOUTENBHOTO yHUBepcuTeTa. CTpouTenscTBO U apxutektypa. — 2011, — Ne 1(21). — C.
56-61.

12. Bycaenxo, H. II. MonenmupoBanue crnoxubix cucreM / H. I1. Bycnenko. - Mocksa: Hayka, 1978. -
400 c.

13. Marpenunckuii, C. M. MeTomonoruueckuii mOAX0oa K OICHKE KOM(DOPTHOCTH TEPPUTOPHIA
MaccoBoit xunoit 3actpoiiku / C. . Marpenuncknii, B. S1. Mumenko, 1. E. CniuBak // IIpoMbIneHHOe
U rpaxaaHckoe crpoutenbeTso. - 2008. - Ne 12. - C. 54-57.

14. CII 547.1325800.2025. 3nanus >xuible MHOTOKBapTHpHEIE. [IpaBuia ycTaHOBICHHS HEOOXOAUMOCTH
MPOBEEHHUs KAaUTAIbHOTO PEMOHTA: CBOJ MPaBWI: H3AaHUE O(HUUIMATBHOE: YTBEP)KIACH M BBEACH B
nericteue IIpukazom MuHHCTEPCTBA CTPOUTENBCTBA U JKAJIUIHO-KOMMYHAJIBHOIO — XO3sCTBa
Poccuiickort @eneparnu ot 28.03.2025 Ne 187/mp: mata BBeneHust 2025-04-29. - Mocksa: MuncTpoit
Poccun, 2025. - 185 c.

15. Hlpeiidep, K. A. TexHonmoruss u opraHu3amus PEMOHTHO-CTPOHUTENbHOrO mpom3BonacTBa / K. A.
[peiidep; K. A. Lpeiibep. — Mocksa: U3n-Bo Accor. crpourt. By30B, 2008. — 295 c.

16. Kopooos, B. B. Teopus u npaktuka 3kcrnepTHbix metooB / B. b. Kopo6os. - Mocksa: UH®PA-M,
2023. - 281 c.

17. Harrington E.C. Industr. The desirable function. Quality Control. 1965. V. 21. N 10, pp. 494-498.

DOI: 10.36622/2074-188X.2026.71.80.014

English version

JUSTIFICATION OF ASSESSMENT OF THE CONDITION OF GROUPS
OF RESIDENTIAL BUILDINGS BY INDICATORS OF OBSOLESCENCE FOR PLANNING
THEIR RENEWAL

S.I. MATRENINSKY, V.YA. MISHCHENKO A.S. TANKEEV, N.D. FILALEEV

Matreninsky Sergey lvanovich, Cand. tech. Sciences, Associate Professor, Voronezh State Technical
University, Voronezh; Candidate of Technology Sciences, Senior Researcher, Federal State Budgetary
Institution «Central Research and Design Institute of the Ministry of Construction, Housing and
Communal Services» Russia, Moscow.

Mishchenko Valery Yakovlevich, Dr. Tech. Sciences, Head of the Department of Technology,
Organization of Construction, Expertise and Real Estate Management, Voronezh State Technical
University, Voronezh; Professor, National Research Moscow State University of Civil Engineering,
Russia, MoscowLeading Researcher, Federal State Budgetary Institution «Central Research and Design
Institute of the Ministry of Construction, Housing and Communal Services,» Russia, Moscow

Tankeev Alexander Semenovich, Cand. arch., Head of the Department of Urban Planning, FSBEI HE
"Voronezh State Technical University," Russia, Voronezh.

Filaleev Nikita Denisovich, master's student, FSBEI HE "Voronezh State Technical University," Russia,
Voronezh.

In most Russian cities, the current state of the territories of mass residential development, represented
mainly by buildings of past decades, urgently requires comprehensive reconstruction and bringing to
compliance with modern urban planning standards. Based on this, the most important scientific and
practical task is to develop a comprehensive methodological approach to assessing the condition of



residential buildings, including a method for determining their obsolescence, which will make it possible
to classify objects according to the degree of need for renovation.

Keywords: residential buildings, multi-aspect renovation, systems approach, physical depreciation, moral
depreciation, private and general indicators, expert method, Harrington scale, pie chart.
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[Ipennoxena ruOpuiHas METOAOIOTHSI KaJleHAapHO-PECYPCHOTO MJIaHUPOBAHUS CTPOUTENBHBIX IIPOEKTOB
Ha OCHOBE HepapXHyecKOil BEKTOPHO-MATpHYHOH Mojenu. PaspaboTaH anropuT™ JByHarnpaBICHHON
TpaHchOpMaLMK TUHAMUYECKOTO pacnucaHus u 6a3oBoro mianHa. [loaxon oObeAHHSET NPOAKTUBHOE U
JUHAMUYECKOE TUIaHUPOBAaHUE, MOBHIIIACT YCTOWYHBOCTD IPaUKOB U CHUYKAET PUCKHU CPBIBA CPOKOB MIPH
ONTHMU3ALUU BPEMEHH U 3aTpar.
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The article considers the scheduling and resource planning of construction projects in conditions of
limited resources and uncertainty. The limitations of deterministic, reactive and stochastic approaches are
shown. A hybrid methodology based on a hierarchical vector-matrix model combining proactive and
dynamic planning is proposed. An algorithm for bidirectional transformation of a dynamic schedule and a
basic calendar plan is developed. allows you to optimize time and costs. The practical significance is
confirmed by the reduction of the risks of failure to meet deadlines in construction projects.
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