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CIIEHM®UKA OPIAHM3AIIMA IIOAI'OTOBKH CIHEIUAIMCTOB KOHTPOJIA H
HAJI30PA B CTPOUTEJIBCTBE

I.A. KA3AKOB, E./I. KASAKOBA

Kazakos [IMuTpuii AJjiekcaHApoBHMY, KaH7. TexH. Hayk, jgoueHT PI'BOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI YHUBEpCUTET», Poccus, r. Boponex

KazakoBa EnuzaBera JimutpueBHa, acrmpant PI'BOY BO «BopoHexckuii ToOCyqapCTBEHHBIN
TEXHUYECKUW YHUBEpCUTET», Poccus, r. Boponex

CraTpsl IOCBSIICHA aHATN3Y CHEIU(PUISCKUX KOMIETCHINH, KOTOPHIMH JOJDKEH 00JIaaTh CHEIUAIHCT
KOHTPOJIsI M Haja3opa B cTpoutenbcTBe. Oco0oe BHUMaHME YIEICHO OTIMYUSAM B CPABHEHUU C
TPaJAUIMOHHON MOArOTOBKOM CIeMaINCTa O OpPraHu3alluK CTPOUTeNbCTBa. [Ipeanaraercs pazpaboTka u
BHEJIPCHUE CIIEIHATM3UPOBAHHBIX 00pa30BaTEILHBIX MPOTPaMM, MOCBSAIICHHBIX BOIPOCaM MOJATOTOBKU
BBITYCKHUKOB ~ MarucTparypbl, OOJIaalolmux  HEoOXOAMMOW  MpoQWIbHOH  KBalnH(UKAIHEH.
PaccmarpuBatoTcss BapHaHTHl peann3aliy TaKUX IPOrpaMM Ha mpuMmepe (GOpMHUPOBAHUS B CTPYKTYpe
By3a CIICIMAIIFHOTO 00pa30BaTEIbHOTO IMOJpa3/e/ieHNs] — WHKCHEPHOU IIKOJIBI, 00ECIIeYHBAOLIET0 HE
TOJBKO HEOOXOIMMBIN BBITYCKHHUKY KOMIUICKC NMPHOOPETaeMbIX KOMIIETCHIIMH, HO W IPAKTUYECKYIO
anpo0aIHio MOMyYeHHBIX 3HAHUH TPH PEIIeHUH 3a/1ad HAyYHOTO M IPOU3BO/ICTBEHHOTO XapaKTepa.

KiroueBble cJ10Ba: CTPOUTEIHCTBO, NMpo(decCHOHaNbHAS MOJATNOTOBKA, CIEHHAINUCT 10 KOHTPOIIO U
HaA30py, Ka4eCcTBO MPOTYKIUH, HH)XEHEPHAs LIKOJIA.
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SPECIFICS OF THE TRAINING ORGANIZATION CONTROL AND SUPERVISION
SPECIALISTS IN CONSTRUCTION

D.A. KAZAKOV, E.D. KAZAKOVA

Kazakov Dmitry Alexandrovich, Candidate of Technical Sciences, Associate Professor of the VVoronezh
State Technical University, Voronezh, Russia

Kazakova Elizaveta Dmitrievna, graduate students of the Voronezh State Technical University,
Voronezh, Russia

The article is devoted to the analysis of specific competencies that a specialist of control and supervision
in construction should possess. Special attention is paid to the differences in comparison with the
traditional training of a specialist in construction organization. The development and implementation of
specialized educational programs dedicated to the issues of training of master's degree graduates with the
necessary profile qualifications is proposed. The variants of such programs implementation are
considered on the example of forming a special educational unit - engineering school in the university
structure, which provides not only a set of acquired competences necessary for a graduate, but also
practical testing of the acquired knowledge in solving scientific and industrial problems.

Keywords: construction, professional training, specialist in control and supervision, product quality,
engineering school.
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Illyoun Hropnr JIwoumoBu4, A-p TexH. Hayk, mpodeccop, ®I'BY «HayuHo-ucciaenoBaTeabCKuit
WHCTHUTYT CTPOUTENbHOM (hr3uku Poccuiickoii akafieMuy apXUTEKTYPhI M CTPOUTEIBHBIX HAYKY.

B crathe mpeaCTaBJICH CpaBHI/ITeHLHHﬁ aHaJIn3 COBPEMCHHBIX MCTOAOB IMOBBIIICHUA MOpOBOCTOfIKOCTH
66TOH3, KOTOpI:Iﬁ ABIACTCA KIIIOYCBBIM @aKTOpOM B olecrmeueHuun JOJITOBCYHOCTH W HAIACKHOCTHU
OETOHHBIX KOHCprKHI/Iﬁ B YCJIIOBUAX XOJIOAHOTO KJIMMAaTa. PaCCManI/IBaIOTCH Ppa3IN4YHbIC ITOAXOMIBI,
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METOJla OCHOBAaHAa Ha J3KCHICPHUMCHTAJIBHBIX JAHHBIX U TCOPCTHUUCCKUX HUCCICHOBAHUAX, UTO IMO3BOJISACT
BBIABUTH NPEUMYIICCTBA U HEAOCTATKU PA3JIMIHBIX CTpaTCFHﬁ.
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COMPARATIVE ANALYSIS OF MODERN METHODS OF IMPROVING THE FROST
RESISTANCE OF CONCRETE
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Shleenko Alexey Vasilyevich, Candidate of Economic Sciences, Associate Professor, Southwest State
University, Kursk, Russia.

Shubin Igor Lyubimovich, Doctor of Technical Sciences, Professor, Research Institute of Building
Physics of the Russian Academy of Architecture and Construction Sciences.

The article presents a comparative analysis of modern methods for improving the frost resistance of
concrete, which is a key factor in ensuring the durability and reliability of concrete structures in cold
climates. Various approaches are considered, including the use of celite-containing rocks, silica,
surfactants, and the application of Kalmatron penetrating waterproofing. The effectiveness of each
method is evaluated based on experimental data and theoretical research, allowing for the identification of
advantages and disadvantages of different strategies.

Keywords: concrete, CSP, silica, surfactants, and Kalmatron waterproofing.

HNCCIEJAOBAHHUE TIIPOIIECCA 1O HNOABOPY <«3ABPOLIEHHBIX 3EMEJIb» B
KAYECTBE VYYACTKA IIOJA CTPOUTEJIBCTBO B YCIOBUAX OTCYTCTBUSA
CBOBOJHBIX TEPPUTOPHUI B TOPOJICKOM CPEJIE

JLIL. CAJIOT'VbB, T.B. MAKAPOBA, E.B. MAJIXIBUH

Canoryo Jleonua IlaBaoBuu, kaHn. TexH. Hayk, npodeccop DPI'BOY BO «Boponexckuit
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

MaxkapoBa Tarbsina BacuabeBHa, kaHna. TtexH. Hayk, jgoueHt @OI'BOY BO «Bopouexckuii
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

MaasiBun Erop BukrtopoBuu, Maructpantr ®PI'BOY BO «BopoHexckuid rocynapCTBEHHBIN
TEXHUYECKU yHUBEpcUTET», Poccus, r. Boponex

N3yuyenne (HakTopoB, KOTOPHIE YUUTHIBAIOT MPH PEACBEIONMEHTE 3a0pOLICHHBIX 3€Melb U pa3paboTKe
KpUTEepUsl TIPUHATHSA PpEIIeHHH, CIOCOOCTBYIOIIETO0 BBHIOOPY ydacTKa M TMOCIEAYIOIIeH peHOBallUU.
OCHOBHBIMHM (haKTOpaMH [0 TOA00PY ydacTKa SBJISIOTCS: 3aTpaThl HAa KalUTAJbHBIC BIIOXKCHUS,
reorpaduyeckoe mojokeHue, MHQPACTPYKTypa, MOAKIOUYeHUE (HHU(POBBIE, YHEPTETHUECKUE CETH), a
TaKXe JIOCTYITHOCTh M TPAHCIIOPT, KOTOpbIE TPeOYIOTCS 3aCTPOMIUKAM JUIs TPUHATHS DPEHISHU o
PEKOHCTPYKUNH 3a0POILIEHHBIX YYaCTKOB.

KimoueBble cjioBa: 3a6p0H_IeHHLI€ 3EMJIY, MPOMBIIJIICHHBIC TEPPUTOPUU, PECHOBALUs, PEACBCIOINMCHT,
HOBOC CTPOUTCIILCTBO, TOPOACKAA SaCTpOﬁKa
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STUDY OF THE PROCESS OF SELECTING «ABANDONED LANDS» AS PLOTS FOR
CONSTRUCTION IN CONDITIONS OF LACK OF AVAILABLE TERRITORIES IN URBAN
AREAS
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Makarova Tatyana Vasilevna, PhD, Associate Professor, Voronezh State Technical University,
Voronezh, Russia
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The study examines the factors that are taken into account when redeveloping abandoned land and
developing a decision-making criterion that facilitates the selection of a site and its subsequent
renovation. The main factors for selecting a site include capital investment costs, geographical location,
infrastructure, connectivity (digital and energy networks), as well as accessibility and transportation,
which are essential for developers to make decisions about the renovation of abandoned sites.

Keywords: abandoned lands, industrial areas, renovation, redevelopment, new construction, urban
development

UHTETPAIIUAA TEXHOJIOTUMA HWH®OPMAIIMOHHOI'O MOJIEJJUPOBAHUS B
INPOLHECC YIPABJIEHUA U3MEHEHUAMHU HWHBECTUIIMOHHO CTPOUTEJBHOI'O
INPOEKTA JJId OHEHKH W BbIBOPA DJDKOHOMHUYECKHN DJ®PEKTUBHBIX
MMPOEKTHBIX PEHIEHUI

M.B. ITYUKOB, M.T'. CTAPLIEBA

IMyuxkoB Makcum BukropoBud, ji-p apxurektypsl, npodeccop @PI'BOY BO «Ypanbckuii GenepanbHbiit
yauBepcuteT umenu Ilepsoro IIpesunenta Poccun b.H. Ensiinay, Poccust, r. EkatepunOypr

CrapueBa Maiis I'puropseBna, acniupant ®I'bOY BO «Ypanbckuil ¢enepanbHblii YHUBEPCUTET
umenu Ilepsoro Ilpesunenta Poccun b.H. Enbiinnay», Poccus, r. ExkarepunOypr

B cratee paccmarpuBaercs mpoliecc YOpaBiI€HUA W3MEHEHMSIMH WHBECTUIMOHHO-CTPOUTEIIBHOTO
MPOEKTa C TMOMOIIBI0 JJaHHBIX IUPPOBOKW HHGOPMAIMOHHOW MOJEIM JUIA HPHUHATUS Hauboliee
9KOHOMUYECKHU dPPEKTUBHBIX MPOCKTHBIX perieHnid. CHopMyIHpoBaHbl KPUTEPHH JIJIS OLICHKH KavyecTBa
HaKONUTEIbHON aHANUTUKH 110 35eMeHTaM [IUM 11t KOHTpOJIsi CTOUMOCTH NMPUMEHSIEMBIX MaTEPUAIOB.
CrenaHbl BBIBOJBI O BHEApPEHHM ciieHapus npuMmeHeHus THM kak 0a3pl JaHHBIX JUIsl YIIPaBICHUS
W3MEHEHUSIMHU WHBECTULHOHHO-CTPOUTEIIBHOTO TPOEKTA.
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INTEGRATION OF BUILDING INFORMATION MODELING TECHNOLOGIES INTO THE
CHANGE MANAGEMENT PROCESS OF AN INVESTMENT-CONSTRUCTION PROJECT
FOR THE ASSESSMENT AND SELECTION OF ECONOMICALLY EFFICIENT DESIGN
SOLUTIONS

M.V. PUCHKOQOV, M.G. STARTSEVA
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The article examines the process of managing changes in an investment-construction project using data
from a digital information model to make the most cost-effective design decisions. Criteria for assessing
the quality of cumulative analytics on model elements for monitoring the cost of materials used are
formulated. The study concludes by substantiating the implementation of a scenario for using BIM as a
database for change management in an investment-construction project.

Keywords: building information modeling (BIM) technologies, digital information model, data analytics,
change management.
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[IpakTHKa HCIOIB30BAHUS HATSKHBIX IIOTOJIKOB IIOKa3blBA€T, 4YTO OHHU SBJIOTCA HCTOYHMKAMU
JIOIIOJIHUTENBHOTO ITyMa. PaHee Mbl yCTaHOBWIIN, YTO CIIEKTP COOCTBEHHBIX YacTOT IIOTOJIKA U3 IJIEHKU
[IBX nexwut B OmxHEeM MH(PPA3BYKOBOM M HU3KOYAaCTOTHOM 3BYKOBOM Juamna3oHax. McxomHeie naHHbIE
Uil pacueTa OBUIM IOJTyYeHbl H3MEPEHHEM MAaKCHMAaJIBHOTO Mporuba IOTONKAa IOJ AEHCTBHEM
coOcTBeHHOTO Beca. B maHHOW paboTe MPUBOIWTCS IPYrod METOJ OLEHKH HCXOMHBIX IapaMeTpoB,
YUUTHIBAIOIIWH (u3nuecKkue cBoiicTBa mieHoK u3 [IBX n 0coOEHHOCTH TEXHOJIOTHH YCTAaHOBKH MOJIOTHA
B IPOEKTHOE MOJ0oXKeHHe. BBIICHEHO, YTO KONeOaTeNbHBIN CIEKTp MEeMOpaHBl HATSKHOTO MOTOJKA
3aBHCHUT OT Pa3HOCTH TEMIIEPATYp €r0 YCTAHOBKU U MOCJIEAYIONIEH 3KCIITyaTalliHy.

KiroueBble ci10Ba: HaTSHKHOM ITOTOJIOK, MEMOpaHa, COOCTBEHHBIC YaCTOTHI, METO pacdeTa, TEXHOJIOTHS
MOHTaXa, TEMIEPATyPHBINA PEKIM.
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CALCULATION OF THE NATURAL FREQUENCY SPECTRUM OF A STRETCH CEILING
MEMBRANE



T.V. ZULFIKAROVA, L.I. MATVEEVA

Zulfikarova Tatyana Vladimirovna, Candidate of Technical Sciences, Associate Professor, Branch of
Voronezh State Technical University in Borisoglebsk, Borisoglebsk, Russia

Matveeva Lyudmila losifovna, Candidate of Technical Sciences, Head of the Department of Natural
Sciences, Branch of VVoronezh State Technical University in Borisoglebsk, Borisoglebsk, Russia

Practical experience with stretch ceilings in residential environments indicates that they can serve as a
source of additional noise. Previous studies showed that the spectrum of natural frequencies for a PVC
film ceiling falls within the near-infrasound and low-frequency acoustic ranges. The initial parameters for
those calculations were obtained by measuring the ceiling’s maximum deflection under its own weight.
This paper presents an alternative method for estimating the initial parameters, which accounts for the
physical properties of PVC films and the technological features of the installation process that ensure the
membrane’s designed tension. The results demonstrate that the vibrational spectrum of a stretch ceiling
membrane is significantly influenced by the temperature difference between installation and subsequent
operation.

Keywords: stretch ceiling, membrane, natural frequencies, calculation method, installation technology,
temperature conditions.

HCCJIEJJOBAHUE MIPUHIIUIIOB IIPOCTPAHCTBEHHOM OPTAHU3 AN
TYPUCTHNUYECKHUX HEHTPOB B MAJIBIX 'OPOJAX POCCUHN

A.9. KOCTHHA, 4.A. 30JIOTYXHNHA, O.A. COTHUKOBA

Kocruna Amnacracust JayapaoBHa, maructpanT, ®I'BOY BO «BopoHexckuil rocyaapCTBEHHBIN
TEXHUYECKUN yHUBEpcUTET», Poccus, r. Boponex

3ogoryxuHa Slma AJjekceeBHa, crapmuii npenogasatens, PIBOY BO  «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI yHUBEpcuTeT», Poccus, r. Boponex

CorauxoBa Qubra AHaTtoJibeBHA, JI.T.H., Tpod., 3aBeayromuii kadeapoi «[IpoekTupoBaHus 31aHUNA 1
coopyxkeanii um. H.B. Tpounkoro», ®I'bOY BO «BopoHexckuil rocyaapCTBEHHBIH TEXHHUYECKUH
yHUBEpCUTET», Poccus, r. Boponex

B crarbe uccnenyrorcss NpUHIUIBI TPOCTPAHCTBEHHONW OpPraHU3aldy TYPUCTHYECKUX LIEHTPOB B MaJbIX
ropogax Poccumn. MccnemoBanue akTyanbHO B KOHTEKCTE€ CTPATEIMYECKOTO DPA3BUTUSI BHYTPEHHETO
TypU3Ma W pervoHanbHOM 3KoHOMUKH. Ha ocHoBe ananmsa ycnemHoro oredectBeHHoro (Komomsa,
Bribopr, Benukuit Ycrior, Mbimkus) u 3apy6exxkHoro (Komemap, ®pannusa; Kpomepxwmwxk, Yexus;
TakasiMa, SIIOHUS) OMBITA BBIJIEIEHBI KJIFOUEBBIE TPUHILIMIIBI: KOMIIAKTHOCTH U MEUIeX0AHAs JOCTYITHOCTB,
(GYHKIIMOHAILHOE 30HHPOBAHWME, WHTETpalHs TYPUCTCKOW WHQPPACTPYKTYphl B TOPOJCKYIO Cpeny,
YCTOHYHMBOCTh M THOKOCTh. [loka3aHO, YTO CHCTEMHOE NMPUMEHEHHWE MAHHBIX IMPHHIWIIOB ITO3BOJISIET
MaJbIM TOpOJaM TOBBICUTh TYPHCTUYECKYIO TIPUBJIEKATENFHOCTh TIPH COXPAHEHWH KYJIBTYPHOMH
UACHTUYHOCTH, YIYUIINTh Ka4eCTBO XKU3HU MECTHBIX KHUTEIEH U CTUMYJIUPOBATh YCTONYUBOE Pa3BUTHE
PETHOHOB.

KuaroueBbie cjoBa: TypusMm, Majble Topoja, TYpPUCTHUECKHH LEHTpP, CTpaTervs, HPHHLUIBI
IIPOCTPAHCTBEHHOMN OpPraHMU3aliy, Pa3BUTHE, ONIBIT, yCTOMYMBOE PA3BUTHE.
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RESEARCH OF THE PRINCIPLES OF SPATIAL ORGANIZATION OF TOURIST CENTERS
IN SMALL TOWNS OF RUSSIA

A.E. KOSTINA, Y.A. ZOLOTUKHINA, O.A. SOTNICOVA

Kostina Anastasia Eduardovna, Master’s Degree student, Voronezh State Technical University,
Voronezh, Russia

Zolotukhina Yana Alekseevna, PhD student, Voronezh State Technical University, Voronezh, Russia
Sotnikova Olga Anatolyevna, Doctor of Engineering Sciences, Professor, Federal State Budgetary
Educational Institution of Higher Education VVoronezh State Technical University, Russia, Voronezh

The article examines the principles of spatial organization of tourist centers in small towns of Russia. The
research is relevant in the context of strategic development of domestic tourism and regional economy.
Based on the analysis of successful domestic (Kolomna, Vyborg, Veliky Ustyug, Myshkin) and
international (Colmar, France; Krométiz, Czech Republic; Takayama, Japan) experience, key principles
have been identified: compactness and pedestrian accessibility, functional zoning, integration of tourist
infrastructure into the urban environment, sustainability and flexibility. It is shown that systematic
application of these principles enables small towns to enhance tourist attractiveness while preserving
cultural identity, improve the quality of life for local residents, and stimulate sustainable regional
development.

Keywords: tourism, small towns, tourist center, strategy, principles of spatial organization, development,
best practices, sustainable development.

METOJIMKA KOMILUJIEKCHOH OIIEHKHA TIPEOBPA3OBAHUS ITPOMBIIIJIEHHBIX
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ITAIIE UX ’JKU3HEHHOI'O IIUKJIA
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B naHHON cTatbe paccMOTpPEHBI MEPCHEKTHUBBI MHTETpAallMd HOBBIX Tepputopuit P®, wmeTonsl
3((peKTUBHOTO HCTIONB30BaHUS MPOMBIIIIIEHHBIX TEPPUTOPHHA, EPEHECIINN TEPPUTOPHUATHHYIO I[ECCHIO,
BBITIOJTHEH aHAJN3 TEPPUTOPHH METAJUIypPTHYeCKOTO 3aBofia «A30BcTanb», npoBeaeH SWOT-amanus
pEneBENOMITEHTa MTPOMBIIIUIEHHOW TEPPUTOPUN, KOTOPBIHA TO3BOJIIII MOTYYHUTh MOJHOE MPEACTABICHHUE O
CYIIECTBYIOIIEH TOPOJICKOM CUTYAITUU JJIsl IPUHATHA JaJlbHEUIINX MPOEKTHBIX PEIICHUMN



KuroueBsble cioBa: HOBblE TeppuTopun PD, ycToiiumBOoe pa3BUTHE, PEIEBEIIONIMEHT, TOPOJCKas cpeaa,
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A METHODOLOGY FOR THE COMPREHENSIVE ASSESSMENT OF THE
TRANSFORMATION OF INDUSTRIAL FACILITIES IN NEW REGIONS OF THE RUSSIAN
FEDERATION AT THE FINAL STAGE OF THEIR LIFE CYCLE

M.l. TSELYARITSKAYA, E.V. TKACHEVA, D.V. KOCHEGAROV

Tselyaritskaya Margarita lvanovna, Senior Lecturer, Voronezh State Technical University, Voronezh,
Russia
Tkacheva Ekaterina Vladimirovna, Master's Student, VVoronezh State Technical University, VVoronezh,
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Kochegarov Dmitry Vladimirovich, Candidate of Technical Sciences, Associate Professor, VVoronezh
State Technical University, Voronezh, Russia

This article examines the prospects for the integration of new territories of the Russian Federation,
methods of effective use of industrial territories that have undergone territorial assignment, analyzes the
territory of the Azovstal metallurgical plant, and conducts a SWOT analysis of the redevelopment of the
industrial territory, which allowed us to get a complete picture of the existing urban situation for making
further design decisions.

Keywords: new territories of the Russian Federation, sustainable development, redevelopment, urban
environment, infrastructure, SWOT analysis of the territory, integrated assessment, transformation

AHAJIN3 PYUHU3UPOBAHHBIX APXUTEKTYPHBIX OFBEKTOB B TYPUCTHUYECKOM
NHOPACTPYKTYPE

K.C. KOTOBA, E.A. TOMIKAJIOBA, E.A. HE3BHAMOBA

KoroBa Kpucruna CepreeBna, kanHi. TexH. Hayk, jgoueHtT @OI'BOY BO «BopoHnexckuii
rOCyJapCTBEHHBIM TEXHUUECKUI YHUBEpcUTET», Poccus, r. Boponex

IoiikanoBa Exarepuna AmnjapeeBHa, crygeHT PI'BOY BO «BopoHexckuid rocynapCTBEHHBIN
TEXHUYECKUN yHUBEpcUTET», Poccus, r. Boponex

HesnamoBa Exarepuna AuexceeBHa, maructpant ®I'bOY BO «Boponexckuil rocygapcTBEeHHBIH
TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

CraTbs TIOCBSIIIIEHA aHATH3Y PYUHU3HPOBAHHBIX apXUTEKTYPHBIX 00beKTOB Poccuiickoit denepanyn kak
NEPCHEKTUBHBIX AJIEMEHTOB TypUCTHYECKO MH(pacTpykTypsl. Ha ocHOBaHMM 0030pa CyIIECTBYIOLIMX
PYUHHM3UPOBAHHBIX OOBEKTOB M H3Y4YEHHS PE3yJbTaTOB OLECHKH HX CTPOUTEIHHO-aPXUTEKTYPHOTO
COCTOSIHUSI OIPEeNIeHbl IIECTh OOBEKTOB W3 pa3HbIX pernoHoB P®d, cOOTBETCTBYIOIIME KPHUTEPUSM
TypUCTHUYECKOTO NoTeHnuana. CornacHo pe3yiapTaTaM KOJIMYECTBEHHOM HSKCIEPTHOW OLIEHKH JAaHHBIX
BapUaHTOB, BBIIIOJHEH PacyéT MUTOTOBOTO PEHTHHIA PyHMHU3UPOBAHHBIX OOBEKTOB, COTJIACHO KOTOPOMY
MasiKk «AHUBa» o0JiafiaeT HauOOJIbIIEH BETMUYMHON TYPUCTHYECKOTO U TPAJJOCTPOUTENLHOTO MOTEHIIHAIA.
[lomyuennoe 3Hauenwe Oombmie ©Ha 20,3% uyem gms  jgpyrux oOwbexkToB. Ha  ocHoBaHuu
TpaIOCTPOUTEIFHOTO aHajM3a TEPPUTOPHU Maska «AHHMBa» YCTAaHOBJICHO, YTO JIAHHBIH OOBEKT MOXKET
ABIIATBCSL SIKOPEM JIOKAJIBHOTO TypHUCTHYeCKOro kiactepa rora CaxanmHa. llepcriekTuBbl pa3BUTHSA
BKJIIOYAIOT (HOPMHUPOBAaHUE IIOJHOLEHHON TYPHUCTHYECKOW HHGPACTPYKTypsl Ha Oasze Omikaiimiero
HACEJIEHHOTO ITyHKTA.

KawueBbie cioBa: pyMHU3UPOBAHHBIE OOBEKTHI, TYpUCTHYECKas WHQPPACTPYKTypa, Mask AHUBa,
KOHCEpBaIIUsl pyHH, BHYyTPCHHUN TYPH3M.
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ANALYSIS OF RUINIZED ARCHITECTURAL OBJECTS IN TOURIST INFRASTRUCTURE
K.S. KOTOVA, E.A. GOYKALOVA, E.A. NEZNAMOVA

Kotova Kristina Sergeevna, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Voronezh, Russia

Goikalova Ekaterina Andreevna, student of Voronezh State Technical University, Voronezh, Russia
Neznamova Ekaterina Alekseevna, Master's Student, VVoronezh State Technical University, Voronezh,
Russia

The article is devoted to the analysis of ruined architectural objects of the Russian Federation as
promising elements of tourist infrastructure. Based on a review of existing ruined objects and a study of
the results of the assessment of their structural and architectural condition, six objects from different
regions of the Russian Federation were identified that meet the criteria of tourist potential. According to
the results of the quantitative expert assessment of these options, the final rating of ruined objects was
calculated, according to which the Aniva lighthouse has the highest value of tourist and urban-planning
potential. The obtained value is 20.3 % higher than that of other objects. Based on the urban-planning
analysis of the Aniva lighthouse territory, it has been established that this object can serve as an anchor
for a local tourist cluster in the south of Sakhalin. Development prospects include the creation of full-
fledged tourist infrastructure based on the nearest settlement.

Keywords: ruinized objects, tourist infrastructure, Aniva Lighthouse, ruin conservation, domestic
tourism.

HNCCIEJOBAHUE BJIMAHUA CYHEPIVIACTU®UKATOPOB HA OCHOBE
MNOJIMKAPBOKCUJIATHBIX DJ®UPOB HA IIIACTHYHOCTh CMECEH U
CTPOUTEJIbHOM 3D-IEYATH

M.A. IBEJIOBA, I1.1O. IOPOB, C.O0. KOMBFAPOB



IlIBegoBa Mapusi AJeKcCaHAPOBHA, KaHA. TexH. Hayk, jgomneHT DI'BOY BO «BopoHexckuii
rOCyIapCTBEHHBIN TEXHUYECKUN YHUBEpCUTET», Poccus, r. BopoHex

KOpor IlaBea IOpbeBuu, actmmpantr ®I'BOY BO «BopoHexXcKHil TocyqapCTBEHHBIH TEXHHYECKUH
yHUBEpCUTET», Poccus, r. Boponex

Kom6apos Crenan Ogerouy, 6axanasp ®I'60Y BO «BopoHexckuii ToCy1apcTBEHHBIH TEXHUYECKUN
yHUBepcUTeT», Poccus, r. Boponex

B pabore mccrmemoBaHO BIMSHHUE CYNEpIDIacTH()HUKATOPOB HA OCHOBE IMOIHKAPOOKCHIATHBIX 3(UPOB
Pa3NIMYHBIX MapoK Ha IUIACTUYHOCTh cMecei ans crpoutenbHoi 3D-mewyatn. OneHka MIACTHYHOCTH
MPOU3BOJMIIACEH 10 3HAYCHHUSIM TJIACTUYECKON MPOYHOCTH, MOTYYEHHBIM TICHETPOMETPUIECKUM METOIOM.
OmnpenesneHa panuoHaNbHAs JO3MPOBKAa CyXOro cymnepruiacTudukaTopa, odecneurBaromas MojlydeHue
MEYaTHBIX CMECEH C IMOKa3aTelsMU IUIACTUYECKOW MPOYHOCTH, HEOOXOMWUMBIMH Ui peaau3anun
npounecca 3D-newaru. IlokazaHo, 4to xXuaKuil cynepriacTuGuUKaToOp Ha OCHOBE IOJIMKAPOOKCHIATHBIX
3¢UpPOB B COCTaBe IIEMEHTHBIX KOMIIO3WUIIMOHHBIX CMecei [uis cTpouTenbHor 3D-mewatnn mnpu
HEOOXOIUMOCTH MOKET OBITh 3aMEHEH CYXUM CYNEpIIacTU(PUKATOPOM aHAJOIMIHON IPUPOABI.

KarwueBblie ciioBa: ctpoutensHas 3D-mevars, eMEHTHasE CMECh, CYINEpIUIacTH(GUKATOpP, TIACTUYHOCTS,
TUTaCTHYECKast MPOYHOCTh, TUIACTHMETP.
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INVESTIGATION OF THE EFFECT OF SUPERPLASTICIZERS POLYCARBOXYLATE
ESTER-BASED ON THE PLASTICITY OF 3D-PRINTABLE MIXTURES

M.A. SHVEDOVA, P.YU. YUROV, S.0. KOMBAROV

Shvedova Maria Alexandrovna, Candidate of Technical Sciences, Associate Professor, Voronezh State
Technical University, Voronezh, Russia

Yurov Pavel Yurievich, PhD student of the VVoronezh State Technical University, Voronezh, Russia
Kombarov Stepan Olegovich, Student of the Voronezh State Technical University, Voronezh, Russia

The effect of superplasticizers based on polycarboxylate esters of various brands on the plasticity of
mixtures for 3D construction printing is investigated. The plasticity was evaluated based on the values of
plastic strength obtained by the penetrometric method. The rational dosage of the dry superplasticizer has
been determined, which ensures the production of printed mixtures with plastic strength indicators
necessary for the implementation of the 3D printing process. It is shown that a liquid superplasticizer
based on polycarboxylate esters in cement composite mixtures for 3D construction printing can be
replaced, if necessary, with a dry superplasticizer of a similar nature.

Keywords: construction 3D printing, cement mixture, superplasticizer, plasticity, plastic strength,
plastimeter

METOAUKA OBOCHOBAHUSA CTPATEI'NU IIPEOBPA3OBAHHUA HED®O®EKTUBHO
HNCHOJIB3YEMbIX KOMIIVIEKCOB IIPOMBIIIVIEHHBIX OBBEKTOB

S1LA. 30JIOTYXMHA

3onoTryxuHa SlHa AJjekceeBHa, crapmuii npenogaBatens, @PIBOY BO  «Boponexckuit
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

B cratee mpencTtaBieHa Hay4HO OOOCHOBaHHas METOAMKAa BBIOOpa CTpaTeTHdl TPeoOpa3OBaHUs
Hed(PEKTUBHO UCMOIB3YEMBIX TPOMBIIIEHHBIX 00beKTOB KanuTtanbHoro crpoutensersa (HUITOKC) Ha
aTare X XU3HEHHOTo IMKIa dKCIuTyaTauuy. [Ipemioxkena cuctemMa U3 4eThIpEx crpareruit - «Crparerus
0» (mpomomxkeHue SKciutyatanuu Oe3 m3MeHeHuil), «Ctparerus A» (KanuTaabHBIA PEMOHT/CaHAINs),
«Crpareruss B» (agantuBHas pexoHcTpykumsi) u «Crpareruss C» (KOMIUIEKCHAas pEHOBAaLUSA C
JJIEMEHTaMH HOBOTO CTPOMTENBCTBA), KaKIass W3 KOTOPBIX MPHUMEHSETCS B 3aBUCHMOCTU OT 3HAYCHUS
HHTETPAIBHOTO MMoKa3zaTenst A(P(EKTUBHOCTH M IOKa3aTelsl OTHOCHTENBHON IIEHHOCTH OTICIBHBIX



00BEKTOB HEJBIDKUMOCTH B  KOMIUIEKce. Merojuka Oa3upyercss Ha KOMIUICKCHOW — OIIGHKE
9KOHOMHYECKHX, DKOJIOTHUECKIX W CONMAIBHBIX ACTIEKTOB, YTO 00ECIeUnBACT MPUHATHE OOBEKTHBHBIX,
YCTOMYMBBIX M HSKOHOMHYECKH IIeNIECOOOPA3HBIX YIPABICHUECKUX peIleHHH NpH TpeoOpasoBaHUN
npombinuieHHBIX OKC.

KuioueBble cjioBa: JKM3HEHHBIM [MKJI, OTal >KU3HEHHOTO IIMKJIA, OJKCIUIyaTalus, CTpaTerus
mpeoOpa3oBaHus, PEACBEIONMEHT, PEBUTANW3AINSA, WHTErpajbHAas OIICHKA, YCTOWYMBOC pa3BHTHE,
MIPOMBIIIUIEHHBIE OO BEKTHI KAl TATBHOTO CTPOUTENBCTBA., HEA((PEKTUBHOE NCTIOIH30BAHHE.
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METHODOLOGY FOR JUSTIFYING THE STRATEGY FOR CONVERTING
INEFFICIENTLY USED COMPLEXES OF INDUSTRIAL FACILITIES

Y.A. ZOLOTUKHINA

Zolotukhina Yana Alekseevna, Senior Lecturer, Voronezh State Technical University, Voronezh,
Russia

The article presents a scientifically based methodology for choosing a strategy for the transformation of
inefficiently used industrial facilities of capital construction (NIPOX) at the operational stage of their life
cycle. A system of four strategies is proposed - "Strategy 0" (continued operation without changes),
"Strategy A" (major repairs/rehabilitation), "Strategy B" (adaptive reconstruction) and "Strategy C"
(comprehensive renovation with elements of new construction), each of which is applied depending on
the value of the integral indicator efficiency and relative value indicator. The methodology is based on a
comprehensive assessment of economic, spatial, environmental and social aspects, which ensures the
adoption of objective, sustainable and economically feasible management decisions in the transformation
of industrial ACS.

Keywords: life cycle, life cycle stage, operation, conversion strategy, redevelopment, revitalization,
integral assessment, sustainable development, industrial capital construction facilities, inefficiently used.

COBPEMEHHBIE nHoaAxoabl INPEOBPA30OBAHUA 3ABPOIIEHHBIX
MPOMBIINLJIEHHBIX TEPPUTOPUIA B YCTOMYUBBIE T'OPOJICKHUE ITIPOCTPAHCTBA

E.E. ITPOKIINLI, A.C. CHOIIOBA, O.A. COTHUKOBA

Ipoxmun Exatepuna EprenbeBHa, acmupanr, ®I'bOY BO «BopoHeXCKkHid TOCYIapCTBEHHBINA
TEeXHUUYECKUN YHUBEpCcUTET», Poccus, r. Boponex



CuonoBa Amnacracuss CepreeBna, cryaear, OPI'BOY BO «BopoHeXCKHI ToCyIapCTBEHHBINA
TEeXHUUYECKUW YHUBEpCcUTET», Poccus, r. Boponex
CotnukoBa Ouabra AHarosibeBHa, 1.T.H., podeccop, PI'BOY BO «Boponexckuii TocyqapcTBEHHBIN
TEXHUYECKU YHUBEpCUTET», Poccus, r. Boponex

B crathe mpencTaBieH KOMIUIEKCHBIA aHalM3 TeppUTOpHU ObIBIIET0 BOpPOHEKCKOrO 3KCKaBaTOPHOTO
3aBona (BOKC), pacionoxkennoit B KomuntepHoBckom paiione . BopoHexka, ¢ 1enpio 000CHOBaHHS €€
pElEeBEJIONMEHTa KaK YCTOHYMBOIO MHOIO(QYHKLIHMOHAJIBHOTO TOPOACKOTO mpocTpaHctBa. Ha ocHoBe
I'NC-ananu3a, meroga Oy¢epHBIX 30H U MHOTOKPHTEPUANBHOW OIEHKH YCTOHYMBOTO Pa3BUTHSA
NpoBe/leHa KOJIMYECTBEHHAs OLIEHKAa WH(PACTPYKTYpPHOro IeHUUTa, TPAHCIOPTHOH JOCTYIHOCTH H
COLMANIbHO-IEMOTpaMueCcKOro MOTEHIKANa TEPPUTOPHUH. Pa3paborana APXUTEKTYPHO
rpagoCTPOUTENbHAS KOHLEIIHS, BKJIIOYAIOIIAsi TOPrOBBIA LIEHTP, BBICTABOYHOE NPOCTPAHCTBO, OM3HEC-
LEHTP, CHOPTUBHBIA KOMIUIEKC M OTelIb C COXpPaHEHHEM OOBEKTa IPOMBIIUICHHOTO HACIEAHNsI.
[Tony4eHHble pe3ynbTaThl MOATBEPKIAIOT BBICOKYIO II€JIECOO0Pa3HOCTh MPOEKTa KaKk HHCTPYMEHTa
KOPPEKLIHHN YPOAaHUCTHUECKON HEOJHOPOAHOCTHU U MOBBIIICHNS Ka4eCTBA FOPOACKOH Cpebl.

KuaroueBble caoBa: skckaBaTopHbii 3aBoj (BOKC), roponckas cpenma, peBUTaNIM3aIusl, yCTOWYHBOE
pa3BUTHE, 0JIArOYCTPOMCTBO TEPPUTOPHH.
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MODERN APPROACHES TO CONVERTING ABANDONED INDUSTRIAL TERRITORIES
INTO SUSTAINABLE URBAN SPACES

E.E. PROKSHITS, A.S. SNOPOVA, O.A. SOTNIKOVA

Prokshits Ekaterina Evgenievna, Postgraduate Student, Voronezh State Technical University,
Voronezh, Russia

Snopova Anastasia Sergeevna, Student, VVoronezh State Technical University, Russia, VVoronezh
Sotnikova Olga Anatolyevna, Doctor of Technical Sciences, Professor, Voronezh State Technical
University, Voronezh, Russia

The article presents a comprehensive analysis of the territory of the former Voronezh Excavator Plant
(VEKS), located in the Kominternovsky District of VVoronezh, in order to justify its redevelopment as a
sustainable multifunctional urban space. Based on GIS analysis, the buffer zone method, and a multi-
criteria assessment of sustainable development, the article quantifies the infrastructure deficit, transport
accessibility, and socio-demographic potential of the territory. An architectural and urban planning
concept has been developed, including a shopping center, exhibition space, business center, sports
complex, and hotel, while preserving the industrial heritage site. The results obtained confirm the high
feasibility of the project as a tool for correcting urban heterogeneity and improving the quality of the
urban environment.

Keywords: excavator factory (VEKS), urban environment, revitalization, sustainable development, and
landscaping.

CUCTEMHBIN MOJAXO/ K IPOEKTUPOBAHMIO )KU3HEHHOI'O IIUKJIA
IKOJOTIMYECKHUX TPOII HA ITPUJIET AIOIIUX K O3EPY BAKAJI TEPPUTOPHUAX

E.E. I[TPOKINNLL, JI.K. APBIHNIKNHA, E.A. JKUJIKO

Ipoxmun Exatepuna EBrenbeBHa, acnupant, ®I'bOY BO «BopoHexckuii rocynapcTBEHHBINH
TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

Speimukuna Jdapes KoncrantuHoBHa, ctyneHt, @I'bOY BO «BopoHexckuii rocynapcTBEHHBIH
TEXHUYECKUN yHUBEpcUTET», Poccus, r. Boponex

Kunko Ejgena AJjexkcanapoBHa, 1-p. Tex. Hayk, mnpodeccop, PI'BOY BO «Boponexckuii
TOCY/IapCTBEHHBII TEXHUUECKUI YHUBEpCUTET», Poccus, r. Boponex

B cratee mpencTaBieHBl pPe3yibTaThl KOMIUIEKCHOTO aHaiu3a MpHOAHKalbCKOW TEPPUTOPUU C
NpUMEHEHUEM TeOMH()OPMAIIMOHHBIX CHUCTeM. MccienoBaH peKpealiMOHHBIH MOTEHIHAT MPUOPEKHON
30HBl O3epa bailkan Ui NpOEKTUpPOBaHUS 3KoJOrMyeckux Tpon. I[IpoBeaeH aHanu3 npuilerarlux
HACEJIEHHBIX ITyHKTOB, TYPHUCTHYECKHX TOYEK NPUTSHKEHUS, CYIIECTBYIOMIEH WHPPACTPYKTYpPH |
TPaHCHOPTHBIX y37I0B. Ha OCHOBe BBIABICHHBIX MpoOJeM TypusMa B peruone ocymectsieH SWOT-
aHau3, MO0 HUTOraM KOTOpOro pa3paboTaHa YHHBEpCaJbHAs JOPOXKHAas KapTa peaqu3aluyd MPOeKTa
9KOTPOII ¢ IPUMEPOM €€ MPAKTUIECKOr0 IPUMEHEHUS.

KawueBble cioBa: o3epo baiikan, aHamu3 TEeppUTOPUM, TYpU3M, KUZHEHHBIA IIUKII 3KOTPOI,
reonHpopManuoHHbie cucTeMbl, SWOT-ananm3, TopoXxHas KapTa IpoeKTa.
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The article presents the results of a comprehensive analysis of the Baikal region using geoinformation
systems. The recreational potential of the coastal zone of Lake Baikal has been studied for the design of
ecological trails. An analysis of the surrounding settlements, tourist attractions, existing infrastructure,
and transport hubs has been conducted. Based on the identified tourism problems in the region, a SWOT
analysis has been conducted, resulting in the development of a universal roadmap for the implementation
of the eco-trails project, with an example of its practical application.

Keywords: analysis of the Baikal region, Lake Baikal, tourism, eco-trails, geographic information
systems (GIS), SWOT analysis, project roadmap.

AHAJIN3 BJIUSAHUA KIMMATHYECKUX HHAPAMETPOB KAMYATCKOI'O KPASA HA
®OPMHUPOBAHUE KOHIENIIAN BJATOYCTPOMCTBA OTKPBITBIX TIPOCTPAHCTB C
W CHOJIb30BAHUEM UHHOBAILIMOHHBIX PEIIEHU

K.C. KOTOBA, E.E. I[TPOKIINLI, B.I1. BEJIOBA

KoroBa Kpucruna CepreeBna, kanHi. TexH. Hayk, jgoueHt OI'BOY BO «Boponexckuii
rOCyJapCTBEHHBIM TEXHUUECKUI YHUBEpcUTET», Poccus, r. Boponex

Hpoxmun Exarepuna EprenbeBna, acnupant, ®I'bOY BO «BopoHexckuil rocynapcTBEHHBIN
TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

besoBa Bukxrtopusi IlaBiaoBHa, wMaructpant @OI'BOY BO «Boponexckuil rocyaapcTBEHHBIN
TEXHUYECKUI YHUBEpCUTET», Poccus, r. Boponex

CraThsi TOCBAIIECHA AaHAJIM3y IOAXOJOB K pa3pabOTKe KOHLENIMH OJaroyCTpoHCTBa OTKPBITHIX
OOIIECTBEHHBIX IMPOCTPAHCTB C BHEIPEHHEM HHHOBALMOHHBIX PELICHWH, aJanTUPOBAHHBIX K
9KCTpEeMaJbHBIM ycIoBUAM KaMuaTtckoro kpas. PaccMOTpeHO HEraTUBHOE BIIMSHUE HU3KHMX TEMIEPATYP,
CHJIBHBIX BETPOB, CIJIOKHOTO penbeda M KOPOTKOIO BETreTalMOHHOIO IepuoAa Ha KoMmpopT u
JIOJITOBEYHOCTh TOpOJICKOW cpenbl. [lpencTaBieHa KiaccUHKANUs COBPEMEHHBIX WHHOBAIIMOHHBIX
pelieHnid 10 [IECTH KITIOYEBHIM HAMpaBlIeHHWsM: yMHas HWHQpacTpykTypa, ceiicMOyCcTOUnBBIE
KOHCTPYKIIMH, WHHOBAIIMOHHbIE IOKPHITHS, aJalTHBHOE O3€J€HEHHE, WHKIIO3MBHBIE MPOCTPAHCTBA U
BETPO3AIIUTHBIC PEIICHHUs, IPUMEHEHHE KOTOPBIX OyAeT crnoco0CTBOBAaTh (hOPMHPOBAHUIO HAJIEKHOM,
OnaronpusTHON M BbIpa3uTEeNbHOHN cpenbl. PazpaboTana neneBast QyHKIMS MHOTOKPUTEPUAILHON OLEHKH
3¢ PeKTUBHOCTH 0IaroyCTporCTBa, MO3BOJISIONIAsT KOJTMYECTBEHHO CPaBHUBATh NMPOEKTHBIE CIIEHAPUU U
BBIOMPATh ONTUMAJIbHBIE KOMOWHAIMN PEIIEHUH C Y4€TOM NPHOPUTETOB KOHKPETHON TEPPUTOPHHU.

KawueBbie ciaoBa: 3(GeKTHBHOCTD, OJIArOYCTPOWCTBO TEPPHUTOPHH, WHHOBAIIMOHHBIC pEUICHUS,
MPUPOJIHBIE YCIOBUS, OTKPBITHIE MPOCTpaHCcTBa, KaMyaTckuil kpaii, rienesast GyHKIHSI.
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ANALYSIS OF THE INFLUENCE OF THE CLIMATIC PARAMETERS OF THE
KAMCHATKA REGION ON THE FORMATION OF THE CONCEPT OF OPEN SPACE
DESIGN USING INNOVATIVE SOLUTIONS
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The article is devoted to the analysis of approaches to the development of the concept of landscaping
open public spaces with the introduction of innovative solutions adapted to the extreme conditions of the
Kamchatka Territory. The negative impact of low temperatures, strong winds, difficult terrain and a short
growing season on the comfort and durability of the urban environment is considered. The classification
of modern innovative solutions in six key areas is presented: smart infrastructure, earthquake-resistant
structures, innovative coatings, adaptive landscaping, inclusive spaces and windproof solutions, the use of
which will contribute to the formation of a reliable, favorable and expressive environment. The objective
function of a multi-criteria assessment of the effectiveness of landscaping has been developed, which



makes it possible to quantitatively compare project scenarios and select optimal combinations of
solutions, taking into account the priorities of a particular territory.

Keywords: effectiveness, landscaping, innovative solutions, natural conditions, open spaces, Kamchatka
Krai, objective function.

BJIMSAHUE OTPULATEJIBHBIX TEMIIEPATYP HA XAPAKTEPUCTUKHU ITOJIMMEPHBIX
KPOBEJIbHBIX MEMBPAH

B.A. MUIIIEHKO, P.P. JUKYMAHOB

Mumenko Bajepuii fIxoBiaeBuy, 1-p TexH. HayK, podeccop Kadeapsl OpraHu3aluyd CTPOUTENBCTBA U
ynpasiaenuss Hensmwxumocteio PI'BOY BO «HaunonaneHeld  uccnenoBaTenbCkuii  MoOCKOBCKHH
TOCY/IapCTBEHHBIN CTPOWUTENBHBIN yHUBepcuTeT», Poccusa, 1. MockBa, 3aBeayrommii Kadempoin
TEXHOJIOTHH, OPraHu3allli CTPOUTENIbCTBA, SKCIEPTHU3bl U yIpaBieHus HeaBuwxumoctbio GI'BOY BO
«BopoHexCKkHi rocyAapCTBEHHBIN TEXHUYECKU YHUBEPCUTET», Poccus, r. BopoHex

JxymanoB Pycian PunatoBuy, acimpant kady. OCYH HUY MI'CY, Poccus r. Mocksa

Cratbst paccMaTpuBacT BIUSHUE OTPHUIATEIBHBIX TEMIEPATyp Ha OSKCIUTyaTallMOHHBIE CBOMCTBA
MOJIMMEPHBIX KPOBEIbHBIX MEMOpaH M WX MOBEICHUE B IMPOIECCE 3MMHETO MOHTaXa. AHaJM3UPYETCs
COXpaHEHHE MPOYHOCTH, THOKocTu u repMmermuHoctu [IBX, TIIO um BIIJIM-matepuainoB, a Takxke
TEXHOJIOTHYECKHE U OPTaHU3AIMOHHBIE OCOOEHHOCTH paboT B XOJIOJHOM KiMMaTe. BrIeneHpl THIIMYHBIS
MPOOJIEMBI CEBEPHBIX PErMOHOB U MPENJIOKEHBI PEIICHHs, TOBBIIIAOININE HANEKHOCTh U JIOJTOBEYHOCTh
MeMOpaHHBIX KPOBEINb IPH HU3KHUX TeMIIEpPaTypax.

KawueBbie cioBa: mMoJMMEpHbIE KPOBENbHBIE MEMOpaHBI, OTpPHUIATENbHBIC TEMIIEPATYpPhl, 3UMHUI
MOHTAaX, F€PMETUYHOCTb, IOJITOBEYHOCTb.
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INFLUENCE OF LOW TEMPERATURES ON THE PROPERTIES OF POLYMER ROOFING
MEMBRANES

V.YA. MISHCHENKO, R.R. DZHUMANOV
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The article examines the influence of low temperatures on the performance characteristics of polymer
roofing membranes and their behavior during winter installation. It analyzes the preservation of strength,
flexibility, and watertightness of PVC, TPO, and EPDM materials, as well as the technological and
organizational features of construction works carried out in cold climates. Typical problems of northern
regions are identified, and solutions are proposed to improve the reliability and durability of membrane
roofing systems under low-temperature conditions.
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