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YIPABJIEHUE KU3HEHHBIM IUKJIOM OBBEKTOB CTPOUTEJIBCTBA

JKU3HEHHBIN [IAKJ 3EJEHBIX 3JAHUI U UX BKJAJ B YCTOMYUBOE PA3BUTHE
rOPOJIOB

M.M. BPOJIAY

bpoaau Mapuanna MuxaisioBHa, KaHa. TeX. Hayk, mnpodeccop PI'BOY BO «MockoBckuid
APXUTEKTYPHBIA WHCTHTYT (TOCYyJapCTBCHHAs akanemus)», kadenapa «MHxkeHepHOe 00O0pyIOBaHHE
3aHAN», T. MOCKBa

B cratbe mpencraBieH KOMIUIEKCHBIA aHaiu3 >KU3HEHHOIO LHMKJIA 3€JeHBIX 3[JaHUM KaK KIKOYEBOIO
3JIEMEHTa YCTOMYMBOIO Pa3BUTHUA COBPEMEHHBIX TopoAoB. MccienoBaHue pacKpbhIBaeT MNATHUATAIIHYIO
MOJieh (MPOSKTUPOBAHUE, CTPOUTEIHCTBO, IKCIUTyaTallnsl, PEKOHCTPYKITUS, YTHIIA3ANNSA), TIOJIePKUBAs
WHHOBAIIMOHHBIE TIOAXOIBI Ha KaXIOM JTale >XW3HeHHoro Iukiaa. Oco0oe BHUMAaHHE YENSIeTCs
CpPaBHUTEIBHOMY aHANHU3y SKOJOTMYECKHUX, SKOHOMUYECKUX M COLMAIBHBIX IMPEUMYIIECTB 3€JICHBIX
31aHUM B COMTOCTABJICHUH C TPAAULUOHHBIMU CTPOUTEIbHBIMU NPAKTUKAMHU.

KuioueBble ¢j10Ba: 3eleHbBIC 3aHNUs, )KU3HEHHBIN [IUKJI, YCTONYHBOE Pa3BUTHE
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THE LIFE CYCLE OF GREEN BUILDINGS AND THEIR CONTRIBUTION TO
SUSTAINABLE URBAN DEVELOPMENT

M.M. BRODACH

Brodach Marianna Mikhailovna, Candidate of Technical Sciences, Professor, Moscow Architectural
Institute (State Academy), Department of Building Engineering, Moscow

The article presents a comprehensive analysis of the life cycle of green buildings as a key element of the
sustainable development of modern cities. The study reveals a five-stage model (design, construction,
operation, reconstruction, disposal), emphasizing innovative approaches at each stage of the life cycle.
Special attention is paid to the comparative analysis of the environmental, economic and social
advantages of green buildings in comparison with traditional construction practices.
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PABPABOTKA METOJUYECKOI'O AIIIAPATA ¥ NPHHIHUIIOB OTKPBITOU
YCTOMUYUBOU APXUTEKTYPbI

B. A. MUIIEHKO, E. B. POMAHEHKO, 11.P. KOYETOB

Muenko Bajepuii fIkoBiaeBu4, 1-p TexH. HayK, mpodeccop Kadeapsl OpraHU3aluyd CTPOUTENBCTBA U
yopasineaust HeaBuxuMocteio DPI'bOY BO «HanuoHampHBIA HCCIEIOBATENbCKHI  MOCKOBCKHIA
TOCY/IapCTBEHHBIN CTPOUTENBHBIN YyHUBepcuTeT», Poccus, T. MockBa, 3aBeayrommii kadenpon
TEXHOJIOTHH, OPTaHU3allMd CTPOUTENBCTBA, 3KCIEPTH3Bl M yNpaBieHus HensmkuMocTeio @I'BOY BO
«BopoHexCKHUI rocy1apCTBEHHBIN TEXHUUECKUM YHUBEPCUTET», Poccust, r. Boponex

Pomanenko EBrenmii BsiuecaaBoBuu, acrnupant, ®I'bOY BO «Boponexckuili rocyaapcTBEHHBIH
TEXHUUYECKUH YHUBEPCUTET», Poccus, r. Boponex

KouyeroB Mibs PomanoBu4, acnmpant, ®PI'BOY BO «BopoHexcknii Tocy1apCTBEHHBIH TEXHUYECKUN
YHUBEpCUTET», Poccus, r. Boponex

B nacrosiiee BpeMs MpoOBOJUTCS aKTUBHAS FOCYJapCTBEHHAs! MTOJIMTHKA B 00JIACTH IPaZOCTPOUTEIHCTBA,
HampaBJIeHHas Ha pa3BuTHE B Poccun ycTOW4YMBON apXWMTEKTYypbl, KOTOpas BHeapsiercs B (opme
YCTOHYHMBOTO W KOMITJIEKCHOTO PAa3BUTHS TEPPUTOPHI. AKTHBHO Pa3BHUBAIOTCA «3€JEHBIE)» CTAHAAPTHI
CTPOUTENBCTBA, MPUHUMAIOTCS HOPMATHBHO-TIPABOBBIE aKTHl B CQepe BO3BEACHHS HKOJOTUYECKH W
SHEPreTHYEeCKH yCTOWYMBBIX 3A4aHui. Llenpio naHHOM cTpateruu spisercs GopMupoBaHne KOM(OPTHOIH
Cpelpl MPOXKUBAHUS JIIOJIEM M palMOHANIBbHOE HCIOJIB30BAaHUE DPECYPCOB, B YAaCTHOCTH, MOBBIIICHUE
9HeprodpPeKTHBHOCTH OOBEKTOB KAIMTAILHOTO CTPOUTENLCTBA Ha MPOTSDKEHHM BCEX OTarloB
’KM3HEHHOTO IUKJIAa OOBEKTOB. DTH BBI30BBI TPEOYIOT MEpECMOTpa psijia TEPMHUHOB, Pa3pabOTKH HOBBIX
METOJIOB OIIEHKH M KpUTEepHEB. B cTaThe mpoaHanm3MpoOBaH M yCOBEPIIEHCTBOBAH IMOHATHIHBIN anmapaT
B 00JIACTH yCTOWYHMBOM apXUTEKTYpHl M KU3HEHHOI'O IIMKJIA. B 4acTHOCTH, BBEIEHO MOHATHE OTKPHITOH
YCTOMYMBOM apXUTEKTYPbI, PACKPBITA €€ KOHIICIIHSI, U3T0KeHbI 0a30Bbie MpuHIHITEL. CHopMUpOBaH pag
OLIEHOYHBIX ITOKa3aTejel, B YaCTHOCTH, KO (QHUINEHT UHBECTULIMOHHO-3K0IOINYE€CKOM YCTOHYNBOCTH U



SHTpONMs 3HEProdpGheKTUBHOCTH (IIOKa3aTelb POCTa PHEPrONOTEPh, SIHEPreTHUESCKOr0 Xaoca 00bEKTa).
ITox XW3HCHHBIM IIUKIOM OOBEKTOB KAMUTAIBLHOTO CTPOUTEIBCTBA CIICAYET TIOHUMATh CpPOK
COOTBETCTBUSI 37]aHHsI TAKCOHOMHH YCTOWYMBOCTH W IMPHUHIIANIAM OTKPBITOH YCTOHYHMBON apXUTCKTYPBHI,
KOTOPBIA MOKET OBITh MPOMJICH 3a CUET PEHOBAIINH, PEACBEIIONIMEHTA WIIM MHBIX COOTBETCTBYIOIINX
MEPOIPHUATUM.

KiroueBble c10Ba: KU3HEHHBIN UK 00bEKTA HEIBMKUMOCTH, yCTOWUIMBAs apXUTEKTypa, KOMIUIEKCHOE
pasBUTHE TEPPUTOPUH, (peaepabHBI MPOEKT, «3eJIEHbIE» CTaHAAPTHI, MHOTOKBAPTHUPHBIE KUJIBIE 10Ma,
9HeprodpPpeKTUBHOCTH 3MaHHUI, SHTPOIIUS] CUCTEMBI.
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DEVELOPMENT OF A METHODOLOGICAL FRAMEWORK AND THE PRINCIPLES OF
OPEN SUSTAINABLE ARCHITECTURE
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Mishchenko Valery Yakovlevich, Doctor of Technical Sciences, Professor of the Department of
Construction Organization and Real Estate Management, National Research Moscow State University of
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Expertise and Real Estate Management, VVoronezh State Technical University, Voronezh, Russia
Romanenko Evgeny Vyacheslavovich, Postgraduate student, VVoronezh State Technical University,
Russia, Voronezh

Kochetov llya Romanovich, Postgraduate student, Voronezh State Technical University, Russia,
Voronezh

Currently, an active state policy in the field of urban planning is being implemented, aimed at the
development of sustainable architecture in Russia, which is being implemented in the form of sustainable
and integrated territorial development. "Green" construction standards are actively developing, and
regulations are being adopted in the field of the construction of environmentally and energy-sustainable
buildings. The purpose of this strategy is to create a comfortable living environment for people and
rational use of resources, in particular, to increase the energy efficiency of capital construction facilities
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throughout all stages of the life cycle of facilities. These challenges require the revision of a number of
terms, the development of new assessment methods and criteria. The article analyzes and improves the
conceptual framework in the field of sustainable architecture and life cycle. In particular, the concept of
an open sustainable architecture is introduced, its concept is disclosed, and the basic principles are
outlined. A number of estimated indicators have been formed, in particular, the coefficient of investment
and environmental sustainability and the entropy of energy efficiency (an indicator of the growth of
energy loss, energy chaos of an object). The life cycle of capital construction facilities should be
understood as the period of compliance of the building with the taxonomy of sustainability and the
principles of open sustainable architecture, which can be extended through renovation, redevelopment or
other appropriate measures.

Keywords: the life cycle of a real estate object, sustainable architecture, integrated territorial
development, federal project, "green™ standards, multi-family residential buildings, energy efficiency of
buildings, entropy of the system.

KOHIEIIINUA CEJBCKOI'O TYPU3MA B POCCHUHA HA TPUMEPE ITOCEJIKA MAPBUHO
KYPCKOM OBJIACTH

B.B. BPE/IUXHH, 10.B. TABUJIEHKO, B.P. KJIFOC

Bpennxun Baagumup BuktopoBuY, a-p 3koH. Hayk, nponeHt, ®I'bOY BO «Oro-3anmagHsrii
rocyJlapCcTBEHHBIN yHUBEepcUTET», Poccus, 1. Kypck.

HaBunenko FOnaus BaagumupoBHa, npenonasarens, ®I'bOY BO «¥Oro-3anagHsiii rocyapCTBEHHBIH
yHUBepcuTeT», Poccus, r. Kypck

Kmroc Bukrtopus PomanoBHa, cryaeatr OI'BOY BO «IOro-3amanHbelii  rocyJapCTBEHHBIH
yHUBepcuTeT», Poccus, r. Kypck.

B nanHoi1 ctaThe paccMaTpuUBaeTCs poJib M 3HAYMMOCTH CEIbCKOTo Typu3Mma B Poccun. AHamm3upyroTcs
(baKkTopbl JaHHOTO BHJA OTHAbIXa JJIS DKOHOMHKH, a TaKKe €ero MOJOXKHTENbHbIE CTOPOHBI. bBbln
paccMoTpeH Typuctudeckuii MapmpyT Kypck-Pwuibck. [loapoOHO M3yueHa Kak OOBEKT M MaMSATHHUK
¢benepanpHOr0 3Ha4YeHUs ycaapba «MapbuHO». Bblna omnmcaHa HCTOpHSA, ApXUTEKTypa W TIIaBHBIC
JIOCTOIIPUMEYATEIBHOCTH 3TOI'0 MECTA.

KioueBble ci10Ba: CENbCKUH TYpU3M, CElbCKas MECTHOCTb, TYPHUCTHUECKHMM MapLIpyT, MaMSTHHK
APXUTEKTYPHI.
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THE CONCEPT OF RURAL TOURISM IN RUSSIA ON THE EXAMPLE OF THE VILLAGE
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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.
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This article examines the role and importance of rural tourism in Russia. The factors of this type of
recreation for the economy, as well as its positive aspects, are analyzed. The tourist route Kursk-Rylsk
was considered. The Marino Manor has been studied in detail as an object and monument of federal
significance. The history, architecture and main attractions of this place were described.
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TEXHOJIOTUA U OPTAHU3ALIUA CTPOUTEJIBCTBA

NCCIEAOBAHUE IIPUUYMH MNOABIEHUA JE®EKTOB B 3JIAHUAX BCJIEJICTBHUE
JUIMTEJIBHOM IKCIVIYATALIUHN nmPHu INPOBEJEHUN CTPOUTEJIBHO -
TEXHUYECKOM YKCIEPTU3BI

C.I'. lIENHA, A.IO. CEPTEEBA, 10./1. CEPTEEB

Illeuna CBetsiana I'eoprueBHa, A-p. TexH. Hayk, mpodeccop, 3aBexyromuil kadeapoir «'oposackoe
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OcyuiecTBisieTcss aHaNW3 BO3HUKHOBEHHS Ne(EKTOB B CTPOHOOBEKTaX MpHU HX NPOJODKUTEIBHOM
9KCIUTyaTallud. MHTEHCHBHOCTh MPOUCXOXIEHHUS Ae()EKTOB CBS3aHO C HArpy3kamMd W YCJIOBHSIMU
coJepKaHusl CTPOHOOBEKTa, BO3ICHCTBOBAaHNEM Ha HETO MPUPOAHBIX SIBICHUH, TAKUX Kak, TEMIEpaTypa,
Blarocofiepxkanve u Ap. I[loaTBep)kIaeTcs, 4TO HECBOEBPEMEHHOE OCYLIECTBJICHHE BBINOIHEHUS,
HEUCTIOJTHEHHE TEXHOJOTHYECKHX TOTpeOHOCTe peMoHTa ¥ HHU3KOA((EKTUBHBIM KOHTPONb Ha
MPOTSHKEHUH IKCIDTyaTallid CTPOHOOBEKTa MPOBOIMPYET MOSBIEHHE Ae(PEKTOB W YMEHBIIEHHE CpPOKa
AKCIUTYaTalIHOHHON TPOIOIKUTETFHOCTH.
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Technical University, Russia, Voronezh

Sergeyev Yuri Dmitrievich, Candidate of Technical Sciences, General Director of LLC "Center for
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The article analyzes the appearance of defects in buildings during their long-term operation. The intensity
of defects depends on the loads and conditions of maintenance of the construction site, the impact of
natural forces on it, such as temperature, humidity, etc. It is confirmed that late completion, non-
compliance with the technological requirements of repairs and ineffective control during the operation of
the construction facility leads to defects and shortens the service life of the building. The article notes that
if you notice signs of damage in a timely manner, you can take preventive measures in time and extend
the operation for many years.

Keywords: construction and technical expertise, building wear, defects, repairs, reliability, efficiency

OBCJEJJOBAHUE CTAJIbHBIX KOHCTPYKIIAW ITPU IMMPOBEJAEHUN CTPOUTEJIBHO-
TEXHUYECKOM SKCIEPTHU3bI

C.I'. IIENHA, P.IO. MACHILEB, I0.1. CEPTEEB

Illemna Caeriana [TeoprueBHa, n-p. TexH. Hayk, npodeccop, DPIBOY BO «JloHckoit
roCyJapCTBEHHbIN TEXHUUECKUIM yHUBEPCUTET», Poccust, r. Poctos-Ha-/lony

Mscume Pycaan IOpbeBuu, xanna. TexH. Hayk, gorneHT, DPI'bOY BO «Boponexckwii
roCyJapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET», Poccus, r. Boponex

Ceprees IOpmii /IMmuTpreBn4, KaHA. TeXH. HayK, reHepasbHeld aupekTop OOO "Llentp HezaBrcumbix
CrponrensHbix Texandeckux Okcnieptns”, Pocens, r. Boponex

PaccmarpuBatoTcst KIO4eBbIe acleKThl 00CIIEIOBaHUS CTANBHBIX KOHCTPYKIMH B paMKaX CTPOUTEILHO-
TEXHUYECKON dKcrepTu3bl. C yBEIHYEHHEM CPOKOB JKCIUTyaTallid 3AaHUH M COOPYXEHHI, a TaKkKe B
YCIOBUSIX TIOCTOSTHHOTO BO3JICHCTBHUSI BHEUTHHX (AKTOPOB BOIPOC OIEHKH COCTOSIHHSI CTaJbHBIX
KOHCTPYKIIM CTAaHOBUTCS OCOOEHHO aKTyalbHBIM. be30MmacHOCTP W JIOJNTOBEYHOCTH OOBEKTOB
CTPOWTEJILCTBA HANPSIMYIO 3aBUCAT OT CBOEBPEMEHHOTO BBISBICHHS A(EKTOB M OLIEHKU HUX BIMSHUS Ha
9KCIUTyaTallMOHHBIE XapaKTepUCTHKH. OOCYKAal0TCsl METOJbl Hepa3pyLIAIoIIero KOHTPOJIS, TaKue Kak
YIBTPa3ByKOBOM, = MAarHMTONOPOILIKOBBIA M  paguorpaguuecKuif, a TakkKe BHU3yallbHBIE U
MHCTPYMEHTAJIbHBIE 00CIIEJOBAHUSL.

KuaroueBble cj0Ba: CTPOUTEIBHO-TEXHHUYECKAs] OKCIEPTH3a, CTAIBHBIE KOHCTPYKIIUH, METOIBI
o0cienoBaHus, KOHTPOJIb, NedopMaItus, KOppo3us

Bbubéanorpadguyecknii cnucok

1. IMenna C.I'. BeisaBnenne u kiaccupukanus JeQeKTOB CTPOUTENBHBIX KOHCTPYKLHMH TI0
YCTaHOBJICHHBIM KpUTepHsM dKcrutyatanuornnoro u3noca / C.I'. lllenna, B.S. Mumenko, F0./]. Ceprees,
A.1O. Cepreesa, P.YO. Mscumes // Uuxenepusiii Bectauk Hona. - 2024. - Ne2 (110), - C. 520-535.

2. Ceprees 10.Jl. OnTuMu3zanus npouecca o0ciIeJoBaHusI HECYIINX KOHCTPYKLHH NpelaBapuilHbIX
smanwii / FO.JI. Ceprees, A.IO. Cepreesa, A.B. Murmmenko, }0.B. Mscumes, P.}O. Mscumes // ®OC:
®unaHchl. DkoHOMUKA. - 2019. - T. 16 Ne 3. - C. 52-56.

3. Mumenko B.S1. Vcnonb30Banue MeTo1a UCCIENOBaHUA "IKCIIEPTHBIE OLIEHKHU" MPU MPOU3BOICTBE
cynebnbix skcreprus / B.S. Mumenko, A.JO. Cepreea, P.}O. Mscuiiee // CTpOUTEIbCTBO U
HEJBIKUMOCTh. OJKCIIEpTHU3a H OICHKA: COOPHUK TPyHOB 17-0H €XErogHoW MEXIyHapOIHOM
koH(epenunu 28 — 30 Hos10p4, [Ipara. - IIpara. - 2019. - C. 279-285.


https://elibrary.ru/contents.asp?id=38073293
https://elibrary.ru/contents.asp?id=38073293
https://elibrary.ru/contents.asp?id=38073293&selid=38073302
https://elibrary.ru/item.asp?id=38182805
https://elibrary.ru/item.asp?id=38182805
https://elibrary.ru/item.asp?id=38182805

4, Msicume F1O.B. ®akTopbl, BO3JCHCTBYIOIIHEC HA TEXHUKO-DKCILIyaTallHOHHOE COCTOSIHHC
ctpouTenbHbIX KoHCTpykuuid / H0.B. Mscumes, A.}O. Cepreesa, H0./1. Ceprees, P. 0. Mscurier //
CTpouTenbeTBO M HEABIKUMOCTD. - 2018. - Ne 1 -1 (2), - C. 67-74.

5. CepreeBa A.1O. Onenka 01130C¢TH CUCTEMBI K Kpu3ucHoMy coctosiHuto / A.1O. Cepreera, 10./1.
CepreeB, C.E. Kpymenko // HayuHo-mpakTmdeckuii >KypHan OKOHOMHKA W MEHEHKMEHT CHCTEM
ynpasnenus. - 2014. - Ne 2.1 (12). - C. 215-218.

6. Msicume FO.B. Pa3paborka Monmenn MOHUTOPUHTA NPOMBIIUIEHHOH M 9KOJIOTHYECKON
0e30macHOCTH 10 OOBEKTUBHOW OIEHKE COCTOSHHS HArpy30K M HECYIIeH CIIOCOOHOCTH KOHCTPYKITHH /
10.B. Mscumes, A.}O. Cepreesa, 10./1. Ceprees, P.}O. Mscumes // CTpOUTEIHCTBO W HEIBIKUMOCTE. -
2018. - Ne 1-1 (2). - C. 63-67.

7. CepreeBa A.IO. VccrenoBanue oOecriedueHHsl AONTOBEYHOCTH HECYHIMX KOHCTPYKLHMH B
nporiecce okcruryaramu / AFO. Cepreesa, FO.JI. Ceprees, 10.B. Mscumes, P.FO. Mscumes //
CtpoutenbcTBo 1 HeABMKUMOCTD. - 2020. - Ne 2 (6). - C. 124-129.

8. CepreeBa A.FO. lccnenoBanue NpPU3HAKOB aBAPUHHOTO COCTOSHHS HECYIIMX KOHCTPYKIMK
3manuit u coopyxenuit / A.FO. Cepreesa, }0.B. Macumes, P.}O. Mscumes, F0.Jl. Ceprees // COopHuK
HAay4YHBIX CTaTel MO MaTephallaM HayJHO-TIPaKTHIecKoi KoH(pepeHnnn CoBpeMeHHbIE TEHIACHIIUN
CTPOUTEIILCTBA U IKCIUTyaTallud 00bEKTOB HeABMKUMOCTH. - 2017, - C. 218-223.

9. Hleuna C.I'. IlporHo3upoBanue prucka pa3pyiieHns crponTelbHex KoHCTpykiwii / C.I'. [llenHa,
0. 4. Ceprees, A.IO. Cepreesa, P.}FO. Mscumes, A.B. Mumenko, // Umxeneprsiit BecTHuk JloHa. -
2024. - Ne3(111). - C. 299-312.

DOI:10.36622/2074-188X.2025.81.21.005

English version

INSPECTION OF STEEL STRUCTURES DURING CONSTRUCTION AND TECHNICAL
EXPERTISE

S.G. SHEINA, R.Yu. MYASISHCHEV, Yu.D. SERGEEV

Sheina Svetlana Georgievna, Doctor of Technical Sciences, Professor, Head of the Department of
Urban Construction and Agriculture, Don State Technical University, Russia, Rostov-on-Don
Myasishchev Ruslan Yurievich, Candidate of Technical Sciences, Associate Professor, VVoronezh State
Technical University, Russia, Voronezh

Sergeyev Yuri Dmitrievich, Candidate of Technical Sciences, General Director of LLC "Center for
Independent Construction Technical Expertise”, Russia, VVoronezh

The key aspects of the inspection of steel structures in the framework of the construction and technical
expertise are considered. With an increase in the service life of buildings and structures, as well as under
the constant influence of external factors, the issue of assessing the condition of steel structures becomes
especially relevant. The safety and durability of construction facilities directly depend on timely detection
of defects and assessment of their impact on operational characteristics. Non-destructive testing methods
such as ultrasound, magnetic powder and radiographic, as well as visual and instrumental examinations
are discussed.
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TEOPETUYECKHUE HCCIEAOBAHUA JEPEBSHHBIX MOCTOBBIX BPYCBEB,
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XommMoBa Depy3a @axpuauHoBHa, actmpanT PI'BOY BO «BopoHexkckuii TocymapCTBEHHBIHN
TEXHUYECKUN YHUBEPCUTET», T. BopoHex

HomukyTun Amnekceii JayapaoBu4, KaHA. TexH. Hayk, nomeHT PI'BOY BO «Boponexckuit
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Hepekansckuit Ouaer EBrenbeBuu, ponent, Beaymmid umkenep PI'BOY BO «Boporexckuit
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[TpoBeneHsl pacyéTHBIE HCCIEAOBAaHMSA JEPEBSIHHOIO MOCTOBOrO Opyca, apMHUPOBaHHOTO |
HEapMHUPOBAHHOIO JIEHTOM M3 yriepogHoro BosokHa. Pacuérel BeimonmHens! B IIK JIMPA CAIIP.
IIpencraBinen oOmmid pacd€T Ha cTaTU4ecKWe (CHIIOBBIE, TeMIIepaTypHbIe, nehOpMaIlMOHHbBIE) W
TUHAMHAYECKHe BO3ICHCTBHs (KoJjieOaTenbHbIe, celicMmdeckue). OmnpeneneHbl pasIudHble COYCTAHHS
Harpy30K M YCWJIM, TOCTPOEHBI PACUYETHBIE CXEMBI TEPBOTO M BTOPOTO HATPYKEHHS [IEPEBSIHHOTO
MOCTOBOTO Opyca, MpEICTaBICHHI SIIOPHl YCHIIMWA, a TakKe yKa3aHbl MEepHoJ| KOJIeOaHWs, KPYyroBas,
COOCTBEHHasI U BBIHYX/IEHHAsI 4YaCTOTa U aMIUTMTY/ja KoJeOaHusl.

KawoueBble ciioBa: JepeBsHHBI MOCTOBOW Opyc, apMHpOBaHHWE, JIGHTa M3 YIJIEPOAHOTO BOJIOKHA,
MMHAMUAYECKas Harpy3Ka, CTaTUYECKast Harpy3Ka.
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THEORETICAL STUDIES OF WOODEN BRIDGE BEAMS REINFORCED WITH CARBON
FIBER TAPE

F.F. KHOSHIMOVA, A.E. POLIKUTIN, O.E. PEREKALSKY

Khoshimova Feruza Fakhridinovna, postgraduate student of the Federal State Budgetary Educational
Institution of Higher Education “Voronezh State Technical University”, Voronezh

Polikutin Aleksey Eduardovich, Ph.D. in Engineering, Associate Professor of the Federal State
Budgetary Educational Institution of Higher Education “Voronezh State Technical University”, Voronezh
Perekalsky Oleg Evgenievich, Associate Professor, Leading Engineer of the Federal State Budgetary
Educational Institution of Higher Education “Voronezh State Technical University”, Voronezh



The calculation studies of wooden bridge beams reinforced and unreinforced with carbon fiber tape were
carried out. The calculations were performed in the LIRA SAPR PC. A general calculation for static
(force, temperature, deformation) and dynamic effects (vibrational, seismic) is presented. Various
combinations of loads and efforts are determined, calculation schemes of the first and second loading of a
wooden bridge beam are constructed, force diagrams are presented, and the oscillation period, circular,
natural and forced frequency and oscillation amplitude are indicated.

Keywords: wooden bridge beam, reinforcement, carbon fiber tape, dynamic load, static
load.
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B nanHO# cTaThe paccCMOTPEHBI aKTyaIbHBIE BOTIPOCHI IPOSKTUPOBAHMUS CETH BEJIOCUIIEAHBIX TIOPOKEK B
r.Boponexe. bpuio npoBeIeHO IMIIUPUYECKOE UCCIIEIOBAHKUE - aBTOPCKUI COLIMOJIOTMUECKUI ONpOC JJid
ompezAeneHus]  OOIIECTBEHHOIO  MHEHHS O  TEKYUIeM COCTOSHHM CeTH  BEJIOJIOPOXKEK  C
BEJIOMH(PACTPYKTYPOil, U OINpe/eieHbI 1eeBasi ayAUTOPHsI MMOJb30BaTeNeH BeIOMapIIPyTaMH, a TaKKe
HaIpaBJCHUSI W TEPCHEKTUBHI Pa3BUTHUS BeloMapmpyToB. COTJacHO aHamu3y TEKYIIEro COCTOSHUS
BEJIOCHTIEIHON HMH(MPACTPYKTYpPHI, ONpeelieHbl OCHOBHBICE TIPOOJEMBI pPa3BUTUS BEIOCHUIIEIHBIX
MapIIpyToB, KOTOPBIE CBS3aHBI C HEIOCTATOYHHIM YPOBHEM O€30IMaCHOCTH, YA0OCTBA HCIIONB30BaHUS U
HEOONBIION TPOTHKEHHOCThI0. Ha OCHOBaHMM BTOPUYHOTO aHANHM3a pPE3yJIbTaTOB MOHHUTOPHHTA
COCTOSTHUSI BEIIOMH(PACTPAKTYphl J1aHA XapaKTepUCTHKA YPOBHS pPa3BUTHS BeJIOWH(PACTPAKTYpHl B
Boponexe: ropox obnamaeT HHU3KMM TOKa3aTeseM OO0ECIIEYeHHOCTH BeJIOMAapIIpyTaMd W CBSI3HOCTH
BEJIOJIOPOKEK M Bejornosioc. Ha OCHOBaHUHM MPOBEAEHHOIO MPEANPOEKTHOTO aHalINW3a MpPEeUIoKeH
BapHaHT CCTU BCJIOCUIICIHBIX MapUIPyTOB.

KiroueBble ciioBa: BeloHMH(pacTpyKTypa, BEJIOCHIIE], TPAHCIOPT, AOPOKHO-TPAHCIIOPTHAs CHCTEMA,
BEJIOMapIIPYT.
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ANALYSIS OF THE CURRENT STATE OF BICYCLE INFRASTRUCTURE AND THE
PROSPECTS OF ITS DEVELOPMENT IN THE CITY OF VORONEZH
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Makoveeva Anastasia Pavlovna, Master's Student, Voronezh State Technical University, VVoronezh,
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This article discusses the current issues of designing a network of bicycle paths in VVoronezh. An
empirical study was conducted - an author's sociological survey to determine public opinion about the
current state of the network of bike paths with bicycle infrastructure, and the target audience of bicycle
route users, as well as directions and prospects for the development of bicycle routes, were identified.
According to the analysis of the current state of the cycling infrastructure, the main problems of the
development of cycling routes have been identified, which are associated with insufficient safety, ease of
use and short length. Based on a secondary analysis of the results of monitoring the condition of cycling
infrastructure, a characteristic of the level of development of cycling infrastructure in VVoronezh is given:
the city has a low level of bicycle routes and connectivity of bike paths and bike lanes. Based on the
conducted pre-design analysis, a variant of the bicycle route network is proposed.
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HpOBeI{eHO HUCCJIICAOBAHUEC IIPUHOUIIOB 30HHUPOBAHUA MAPKOBBIX IMPOCTPAHCTB, HAIIPABJICHHOC Ha
ONTUMH3ALIMIO UX PEKPEallMOHHOTO MOTeHIMaNa. B Xo/e aHanm3a KIIOYEBBIX 30H OTHAbIXa I'. BopoHexka
BBISBJICH TEKYLIMH ypOBEHb ONaroycTpoicTBa TEppUTOPHMM © aAucOasaHCc B pacHpeneiICHUN
(YHKIIMOHANBHBIX IUIOMIANIOK (CIOPTHBHBIE, JAETCKHWE, THUXWE 30HBI). Pa3paboTaHa KOHIEIIHS,
I/ie IPUOPUTET OTIAAH CErMEHTAlMU IPOCTPAHCTBA - OTAEIbHBIE KJIACTephl Ul AKTUBHOTO OTIBIXA,
00pa3oBaTeIbHBIX NMPOrpaMM M MEAMTAaTHBHBIX NPAKTUK. OTO MHUHHUMH3HUPYET MEPECeuCHHE IOTOKOB
IIOCETUTEIIEH U CO3AAET NHKIIIO3UBHYIO CPENY JJISL BCEX BO3PACTOB.
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DEVELOPMENT OF CONCEPTS FOR IMPROVEMENT OF RECREATIONAL AREAS OF
THE CITY OF VORONEZH BASED ON THE PRINCIPLE OF FUNCTIONAL ZONING
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A study of the principles of zoning park spaces aimed at optimizing their recreational potential was
conducted. During the analysis of key recreation areas in Voronezh, the current level of landscaping of
territories and the imbalance in the distribution of functional areas (sports, children's, quiet areas) were
identified. A concept was developed where priority was given to segmentation of space - separate clusters
for active recreation, educational programs and meditative practices. This minimizes the intersection of
visitor flows and creates an inclusive environment for all ages.

Keywords: concept, landscaping, recreational area, park, functional zoning, technical and economic
indicators.
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CADASTRAL WORKS IN RELATION TO THE CONSTRUCTION OF THE SCULPTURE
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The article is devoted to the cadastral work carried out to form the technical plan of the construction of
the sculpture composition "Battle of Kursk", located in the Kursk region. The stages of cadastral activity
are described, including preparatory, field and desk work, as well as the use of the ARGO software
package for creating documents. Special attention is paid to modern methods such as 3D scanning using
the FARO FOCUS 3D X330 device and data processing in the Trim program.

Keywords: cadastral works (KR), real estate object (OH), technical plan (TP), State Cadastral
Registration (GKU), Unified State Register of Immovable Property (USRN), 3D scanning, laser scanning,
cultural monument, public cadastral map (PKK), FARO FOCUS 3D X330, Trimble RealwWorks, ARGO
software package, boundary plan (MP), Rosreestr, sculpture composition "Kursk bitva", coordinates,
point cloud.

TUC-TEXHOJIOTUU IIPU ®OPMUPOBAHUU TPAJOCTPOUTEJIBHON CTPATEIAU
OBPA3OBATEJIBHO-UHHOBALIMOHHBIX IPOCTPAHCTB HA JETPAJUPYIOHIUX
INPOM3OHAX I'OPOJA

J.K. APBIIIIKWHA, E.E. I[TPOKIIULI, O.A. COTHUKOBA

Speimkuna Jlapba KoncrantunHoBHa, OakamaBp, ®I'BOY BO «BopoHexckuii TocynapcTBEHHBIA
TEXHUYECKU yHUBEpcUTET», Poccus, r. Boponex

Ipoxmun Exatepuna EprenbeBHa, crapmmid mnpenogaBarens, PI'bOY BO «Boponexckuit
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

CornuxkoBa QOuabra AmnHaTojbeBHA, 1-p TexH. Hayk, npodeccop, ®I'BOY BO «Boponexckuit
roCyJapCTBEHHbIN TEXHUUECKUIM YHUBEPCUTET», Poccust, r. Boponex

B pamkax cTaTbu mpeACTaBICHBI PE3yNbTaThl TIPAZOCTPOUTENHHOTO AaHAIN3a, BBIIOJHEHHOI'O C
npumeHenueM reomHopmanuoHubix cucreM (I'MC), HampaBieHHOro Ha OLEHKY TEpPUTOPHAIBHOTO
NOTEHIHaNa 3a0pOLICHHOW MPOMBIIUICHHON IUIOLIAAKH JUIS MOCTEIYIOUIEro MPOSKTHPOBAaHUS OH3HEC-
uHKyOatopa B ropone Jlumeuk. IIpoBeeHO KOMIUIEKCHOE WHCCIEeIOBaHME TOPOACKOW Cpebl,
BKIIIOYAIOIee aHanmu3 (PYHKIUOHAILHOW CTPYKTYpbl TOpOja, aJMHHUCTPATUBHOTO OKpyra W
HEINOCPEICTBEHHO BBIOpaHHOW Tepputopuu. B Xome uccienoBaHUs pacCMOTPEHBI KIIOUEBBIE TOYKHU
MPUTSHKEHUS, a TaKKe COCTOSHHE COLMANbHON, AKOHOMHYECKOH, KyJIbTYPHO-pa3BIEKaTENbHON U
TpaHcHOpTHOW MH(pacTpykTypsl. Ha ocHOBaHMM MpOBeAEHHOIO aHaiM3a pa3padoTaH KOHLENTYaJIbHBIN
IIaH OJaroycTpoMCTBa TEPPUTOPHM, BKIIOYAIOMIMN BbIACICHHE (YHKUMOHAIBHBIX 30H, IJIAHUPOBKY
MOKPBITHH, CHUCTEMBI O3€JICHEHHS W PACCTAHOBKY MalbIX apXUTEKTypHbIX (opm. I[lomyueHHsle
pe3yibTaThl MOTYT OBITh HCHOJB30BaHbl B INPAKTUKE YCTOWYMBOIO PAa3BUTUSI TOPOJCKOW cpenbl U
pEBUTATM3AIINY IETPAANPOBABIINX TPOM3OH.

KuroueBble c1oBa: rpaioCcTpOUTENBHBIN aHAIN3, OM3HEC-NHKYOATOp, pEBUTANIHU3AIIHA.
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GIS TECHNOLOGIES IN THE FORMATION OF AN URBAN PLANNING STRATEGY FOR
EDUCATIONAL AND INNOVATIVE SPACES IN DEGRADED INDUSTRIAL AREAS OF THE
CITY

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

Yaryshkina Daria Konstantinovna, Bachelor, VVoronezh State Technical University, Russia, Voronezh
Prokshits Ekaterina Evgenievna, Senior Lecturer, Voronezh State Technical University, Russia,
Voronezh

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

The article presents the results of an urban planning analysis performed using geographic information
systems (GIS), aimed at assessing the territorial potential of an abandoned industrial site for the
subsequent design of a business incubator in the city of Lipetsk. A comprehensive study of the urban
environment has been conducted, including an analysis of the functional structure of the city, the
administrative district and the directly selected territory. The study examined key points of attraction, as
well as the state of social, economic, cultural, entertainment and transport infrastructure. Based on the
analysis, a conceptual landscaping plan has been developed, including the allocation of functional areas,
the layout of coverings, landscaping systems and the arrangement of small architectural forms. The
results obtained can be used in the practice of sustainable urban development and revitalization of
degraded industrial areas.

Keywords: urban planning analysis, business incubator, revitalization
AHAJIU3 TEPPUTOPUAJIBHOI'O PASMEHIEHUSA KOPIIYCOB YHUBEPCUTETCKOI'O

KAMIIYCA WU OITHUMHU3ALUSA IIPOCTPAHCTBEHHOI'O IINIAHUPOBAHHUA HA
INPUMEPE BOPOHEKCKOI'O 'OCYJAPCTBEHHOI'O YHUBEPCUTETA



J.K. [TPOCKYPHH, E.E. IIPOKIINII, A.3. KOCTUHA

Hpockypun Amutpuii KoncrantunoBuy, kaua. ¢pus.-mar. Hayk, nouent, ®I'bOY BO «Boponexckuit
roCyJapCTBEHHBIM TEXHUUECKUI YHUBEpCUTET», Poccus, r. Boponex

Ipoxmun Exarepuna EprenbeBHa, crapmmid mnpenogasarens, PI'bOY BO «Boponexckuit
TrOCYyIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET», Poccus, r. BopoHex

Koctuna Amacracusi JayapnoBna, Mmaructpant, ®I'bBOY BO «BopoHexckuil rocygapcTBEHHBIN
TEXHUYECKUW YHUBEpCUTET», Poccus, r. Boponex

B nmamHOW cTaTbe TpHBENEHBI PE3YNbTATHl TPAAOCTPOUTEIHHOTO aHAIM3a PACIIONIOKEHUS OOBEKTOB
nHppacTpyKTypbl Boporexckoro rocymaapcrseHHoro yausepcurera (BI'Y). Pa3paborano mpemioxenne
[0 OpPraHM3aluy B3aUMOJCHCTBUS MEXAY KOPIyCaMH BY30B T'OpOJa, HAIPaBICHHOEC HA CHWKCHHE
TEPPUTOPHAIEHON Pa3pO3ZHEHHOCTH YIEOHBIX OOBEKTOB.

KawueBble cjioBa: YHHUBEPCHUTETCKHE KaMITyChl, OOLICKUTHE, WHPPACTPYKTYpa, HOCTYIHOCTH,
JMCIEPCHOCTD.
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ANALYSIS OF THE TERRITORIAL LOCATION OF UNIVERSITY CAMPUS BUILDINGS
AND OPTIMIZATION OF SPATIAL PLANNING USING THE EXAMPLE OF VORONEZH
STATE UNIVERSITY
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This article provides an urban planning analysis of the location of VSU infrastructure facilities. A
proposal has been developed for organizing interaction between the city's university buildings, aimed at
reducing the territorial fragmentation of educational facilities.
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IKOJOIrHYECKASL BE3OIIACHOCTb CTPOUTEJIBCTBA W TI'OPOACKOI'O
XO354AUCTBA

MMPOTUBOMNOXAPHBIE OFBLEMHO-IUIAHUPOBOYHBIE PEIIEHUSI U MATEPUAJIBI
JUIS BBICOTHBIX 3IAHA

C.A. HUKOJIEHKO, A.H. TKAYEHKO, 10.0. JJEOHOBA

Huxonenko Cepreii JIMuTpHeBHY, KaHAMIAT TEXHUUECKMX HayK, AoueHT, aoneHt OI'bOY BO
«BopoHexckuii ToCynapCTBEHHbIN TEXHUYECKUN yHUBEPCUTET», Poccus, I. Boponex

Trkauenko AJuiekcanap HukosaeBMY, KaHIUAAT TEXHUYECKUX Hayk, NIoleHT, noueHt GI'BOY BO
«BopoHexCKUll TOCyIapCTBEHHBIN TEXHUYECKUNA YHUBEPCUTET», Poccus, I. Boponex

JleonoBa FOmmsa OueroBua, acnmpant, ®I'bOY BO «Boponexckuii rocyaapCTBEHHBIH
TEXHUYECKUN yHUBEpcUTET», Poccus, I. Boponex

Ha ¢one pactymeidt 53TaXHOCTH TOPOICKOH 3aCTPOWMKH, CYIIECTBYIONINE TEXHUYECKHE CPEICTBA
OBaKyallUl W TYHICHUA ITOXAPOB YACTUYHO HCYCPIIBIBAIOT CBOM BO3MOKHOCTHU. AHBTCpHaTHBOﬁ B 3THUX
YCIOBUAX ABJIACTCA COBCPHICHCTBOBAHME U PAa3BUTHC O6’beMHO-HJ’IaHHpOBO‘IHLIX pe]_HeHI/II\/'I 3[[3HHI7[, KakK
CpecTBa WX TOKapHOW Oe3omacHocTH. [IpemnaraeTcss MCIONB30BATh TOPU3OHTANBHBIC YBAKyaIl[IOHHEIC
ITyTHU, KOTOPBIC YCTPAUBAIOTCA B BUJAC 3aKPBIThIX ranepeﬁ Ha KPbIIIC WM BHYTPU BCPXHUX TEXHUYCCKUX
sraxkeil. g ux ycnemHoro (GyHKIIMOHHMPOBAaHHS HEOOXOJMMO NPHMEHEHHE MAaTepPHalOB C BBICOKOM
OTHECTOWKOCTBIO.

[IpencraBneHsl  pe3ynbTarhl  SKCIEPUMEHTATBHOTO  WCCIEHOBAHUS  NMPOYHOCTH TPHU  CHKATHU
ctanepuOpobeTOHHBIX 00pa3noB ¢ coaepkanueM ¢udp 1,5% mo o6vemy mocie BO3AEHCTBHUS BBICOKUX
temreparyp. [loka3aHo, 4TO MPOYHOCTH Ha CHKATHE CTAe(hUOPOOECTOHHBIX 00PA3IIOB, MTOCIIC BO3ACHCTBUS
temneparyp 230°C, Bbime, yeM y OeTOHHBIX 00pasioB. IIpn 3TOM MPOYHOCTH Ha CKaTHE OETOHHBIX
00pa3noB OblJIa HECKOJIBKO BBINIE, Y€M IPOYHOCTH OETOHHBIX 00Pa3IioB MOCIE BO3ACHCTBHS TEMIIEPATYPhI
230°C. Ilocne HarpeBa oOpasioB g0 850°C mpu ocThiBaHMHM 00Opa3ibl MPAKTUYECKH ITOJIHOCTHIO
Pa3pyIIMINCE.

KioueBble ciioBa: TeXHWYECKHE CPEACTBA TYIIEHWS, MYTH 3BaKyalldd, TOPU30HTAJbHAs raiepes,
ctanedudpoOeTOH, BEICOKOTEMIIEpaTypHOE BO3ACHCTBHE, XapaKTep pa3pyleHHs, IPOYHOCTb 00pa3LoB.
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Against the background of the growing number of storeys of urban buildings, the existing technical
means of evacuation and extinguishing fires are partially exhausting their capabilities. An alternative in
these conditions is the improvement and development of space-planning solutions for buildings as a
means of their fire safety. It is proposed to use horizontal evacuation routes, which are arranged in the
form of closed galleries on the roof or inside the upper technical floors. For their successful operation, the
use of materials with high fire resistance is necessary.

The results of experimental study of compression strength of steel fibre-concrete samples with fiber
content of 1.5% by volume after exposure to high temperatures are presented. It has been shown that the
compression strength of steel fiber concrete samples, after exposure to 230°C temperatures, is higher than
that of concrete samples. At the same time, the compressive strength of concrete samples was slightly
higher than the strength of concrete samples after exposure to 230°C temperature. After heating the
samples to 850°C during cooling, the samples almost completely collapsed.

Keywords: technical means of extinguishing, escape routes, horizontal gallery, steel-fiber concrete, high-
temperature exposure, nature of destruction, strength of samples.
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E. A. CYHIKO, JI. B. KAPT'AIIINMJIOB, N.A. UBAHOBA

Cymxko Egena AmnaronbeBHa, KaHA. TexH. Hayk, JjgoueHt @OI'BOY BO «BopoHexckuii
roCyZapCTBEHHbIN TEXHUUECKUM YHUBEPCUTET», Poccust, BopoHex

Kaprammnos Imutpuii BajenTuHoBM4Y, KaHJ. TexH. Hayk, JoueHT ®I'BOY BO «Boponexckuit
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oe3omacnoctu, PI'BOY BO «BopoHexkcknuil rocyaapCTBEHHBIN TEXHUYECKH yHUBEpCHTET», Poccus,
Boponex

TepMOMHIMKATOPHBIE MaTepHajbl — 3TO HE TOJIBKO MHCTPYMEHT Ul ONEPAaTUBHOIO OOHAPYKEHUS
MeperpeBa, HO M BaXKHBIN AIIEMEHT KOMIUIEKCHOM cHCTeMBl MOKapHOW OezomacHOCTH. VX BHenpeHue B
UEKTPOTEXHUIECKYI0 OTpacib CIOCOOHO 3HAYMTENBHO MOBBICHTH HAJIEKHOCTH 00OPYHOBAaHUS,
COKpaTUTh 3KCIUTYyaTallMOHHBIE PACXOMBI U, [TIABHOE, CIIACTHU KU3HU.

KiroueBblie cjioBa: noxap, oXXapHasd 6630HaCHOCTL, TEPMOYYBCTBUTCIIbHBIC MaTcpualbl,
TeMHepaTypHLII\;I MOHUTOPHUHT, TCPMOXPOMHBIC JIAKOKPACOUHBIC CUCTEMbI, MAPKUPOBOYHbBIC 3JICMCHTHI.
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THE USE OF THERMAL INDICATOR MATERIALS TO PREVENT FIRES IN ELECTRICAL
EQUIPMENT

E. A. SUSHKO, D. V. KARGASHILOV, I. A. IVANOVA

Sushko Elena Anatolyevna, Candidate of Technical Sciences, Associate Professor, Voronezh State
Technical University, Voronezh, Russia

Kargashilov Dmitry Valentinovich, Candidate of Technical Sciences, Associate Professor, VVoronezh
State Technical University, Voronezh, Russia

Ivanova Irina Aleksandrovna, Candidate of Technical Sciences, Associate Professor of the Department
of Technosphere and Fire Safety, Voronezh State Technical University, Voronezh, Russia

Thermal indicator materials are not only a tool for rapid detection of overheating, but also an important
element of a comprehensive fire safety system. Their implementation in the electrical industry can
significantly increase the reliability of equipment, reduce operating costs and, most importantly, save
lives.

Keywords: fire, fire safety, thermal indicator coatings, electrical insulation materials, thermochromic
stickers, thermal pigments, thermochromic paints.
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besaBapuiinasi paboTa MarucTpalibHBIX TPYOOMPOBOJOB JOCTUTAETCS OOECHeUeHHEM Oe30MacHOCTH OT
BHEIIHMX W BHYTpeHHHX yrpo3. Ilo moacueram »dKChepToB, OO0BEM MOXHUIICHHBIX HePTH U
He()TEMPOITYKTOB €XKETOTHO MPEBHIMIACT 5 MIIH. TOHH. JlaHHOE MON0KEHUE JIEN CTaJ0 YIPOXKAIOIUM JIJIs
TOIUIMBHO-OHEPI€TUUCCKOI0 KOMILICKCA POCCI/II/I, IIO3TOMY MHOTHME KOMIIAaHWHW Ha4YaJIl BHCAPATH CUCTEMBI
HENPEPBHIBHOTO JMCTAHIIMOHHOTO KOHTPOJSA 32 TEXHHUECKHM COCTOSHHEM TPYyOOIpPOBOAa C IICJIBIO
COKpaImieHus yiep0a, a Takke odbecredeHus 0e30acHOCTH 00bEKTOB TPYyOOTIPOBOAHOTO TPAHCTIOPTA.

B nanHol paboTe maHa OlEHKa TEXHUYECKOrO W dKOHOMHYECKOro yilepOa OT HEeCaHKIMOHMPOBAHHOMN
BpPE3KH Ha HEPTENPOIyKTONMPOBOJAE HA KOHKpEeTHOM mpumepe. [lokazaHbl o0mue notepu B pyOieBoM
9KBUBAJICHTE OT HE3aKOHHO U3BATOT0 HEPTEIPOIYKTA.

KioueBble cjl0Ba: HECaHKUMOHHMPOBAHHAS Bpe3Ka, yIepO, HEPTEMpOAYKTHI, TPyOONpOBOI, MOTEPH,
9KOHOMHKA
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ANALYSIS OF DAMAGE FROM UNAUTHORIZED PIPELINE INSERTION
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Accident-free operation of main pipelines is achieved by ensuring safety from external and internal
threats. According to experts, the volume of stolen oil and oil products annually exceeds 5 million tons.
This situation has become threatening for the fuel and energy complex of Russia, so many companies
have begun to implement systems of continuous remote monitoring of the technical condition of the
pipeline in order to reduce damage, as well as to ensure the safety of pipeline transport facilities.

This paper provides an assessment of the technical and economic damage from an unauthorized tapping
into an oil product pipeline using a specific example. Shows the total losses in ruble equivalent from the
illegally seized oil product.

Keywords: unauthorized tapping, damage, oil products, pipeline, losses, economic.
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MPOTHO3UPOBAHUE BPEMEHHBIX PSAIOB: YJYUIIEHHUE LSTM-MOJEJIEM C
IHOMOIIBbIO BEKTOPHO-BPEMEHHOI'O KOAUPOBAHUSA

H.B.CABBUH

CasBun Hukurta Baagumuposuy, actimpant @I'6OY BO «BopoHexckuii rocy1apcTBEeHHBIH
TEXHUYECKU yHUBEpCUTET», Poccus, r. BopoHex

B pabGore mpemnokeH METOJ TMOBBINICHHS TOYHOCTH IPOTHO3UPOBAHHMS BPEMEHHBIX PSIOB C
UCIIOJIb30BaHUEM BEKTOPHO-BPEMEHHOTO KOIMpoBaHus st yaydiieHus LSTM-moneneii. [Tokazano, uto
npoctas oaHoHanpapieHHas LSTM ¢ mnpaBWIbHBIM KOAMPOBAHHUEM BPEMEHHBIX MPU3HAKOB MOXKET
NPEB30MTH CIIOXKHBIE apXuTeKTypbl, Takue Kak Bi-LSTM u CNN-LSTM. TlomguépkuBaetcsi BaKHOCTH
IpE/ICTaBICHHS BPEMEHHBIX JaHHBIX I 9 PEeKTUBHOCTH HeipoceTeil. MeTox mpoTecTupoBaH Ha 3a/1a4e
KPaTKOCPOYHOTO MpOrHo3a 3sektpornorpediaenus (5 muHyT, ropu3oHT 24 yaca). Takke paspabortan
00ayHbIi HHTEpQEC AT BU3yalu3alnuu pe3yabTaToB.

KalodeBble cj0Ba: TNpPOTHO3MPOBAaHHE BPEMEHHBIX pSJIOB, BEKTOPHO-BPEMEHHOE KOAMPOBAHUE,
BEKTOpH3alMsl BPEMEHHBIX JAaHHBIX, MOBBHIIICHHE TOYHOCTH NPOTHO3UPOBaHMS, HMHOPACTPYKTypa st
MPOTHO3UPOBAHMUSL.
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TIME SERIES FORECASTING: IMPROVING LSTM MODELS WITH VECTOR-TEMPORAL
ENCODING



N.V.SAVVIN

Savvin Nikita Vladimirovich, PhD student of the Voronezh State Technical University, Russia,
Voronezh

This paper proposes a method to improve the accuracy of time series forecasting using vector-temporal
encoding to enhance LSTM models. It is shown that a simple unidirectional LSTM with proper temporal
feature encoding can outperform complex architectures such as Bi-LSTM and CNN-LSTM. The
importance of temporal data representation for neural network efficiency is emphasized. The method was
tested on short-term electricity consumption forecasting (5-minute resolution, 24-hour horizon). A cloud-
based interface for result visualization was also developed.

Keywords: time series forecasting, vector-temporal encoding, temporal data vectorization, forecasting
accuracy improvement, forecasting infrastructure.



