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AHHOTALUMNA

BBeaeHue. KnoyeBbIM MHCTPYMEHTOM MNaHMPOBaHWUS TPYAOEMKOCTU, NPOAOCIKUTENBHOCTU U CTOMMOCTU CTPOUTESbHbIX
N PEMOHTHO-CTPOUTENbHBIX PaBOT ABNATCSH AOKYMEHThI TEXHONOMMYECKOro HOPMUPOBAHWS, flokasaTernbHas 6a3a KoTopbix
OCHOBaHa Ha cTaTucTMyecko 06paboTke GOMbLLOrO KONMYECTBA SKCNEPUMEHTANbHBLIX HATYPHbLIX U3MEPEeHUiA 3TUX napame-
TPOB Ha CTPOWTENbLHON NIOLAAKe Y CTOMMOCTHBIX PACYETOB C YHETOM BapbUPOBaHUsI LIEH B YCNOBUSAX PbIHOYHbBIX OTHOLLIE-
HWiA, @ Takke 0606LLEeHNs OMnbITa NPaKTUYECKOW AeSTENbHOCTU CTPOUTESBbHBIX OpraHU3aLmil.

MaTtepuanbl U Metoabl. py BbINOMHEHNW KOMMMEKCA CTPOUTESNBHbBIX UMM PEMOHTHO-CTPOUTENbHBIX PaboT BaXHbLIM Op-
raHM3aLUMOHHbIM PeLLeHWEM B NPaKTUYECKON AEATENBHOCTU CNYXMT 060CHOBaHWe 1 BbIGOp nocrneaoBaTensHOCTU pabor,
BO3MOXHOE COBMELLIEHUE UX BO BPEMEHW U MPOCTPAHCTBE, Onpefensembie TeXHonornyeckummn tpebosanusmMu. Komnnekc
paboT OCyLLECTBIAETCS, Kak MPaBUIo, KONMEeKTUBOM UCMONHUTENEN — paboumx pasnyuHbIX Npodeccuii u ksanudgukawmu,
npegycMaTpuBaioLLIMM BbINOMHEHWE CMOXHBLIX U OTBETCTBEHHBIX TEXHOMOMMYECKUX OnepaLmii Hanbonee KBanUMULMPOBaH-
HbIMU CreumanucTamu.

Pe3ynkraThl. HopMatyBHBIMY JOKYMEHTAMU pernaMmeHTVpoBaH MUHUMATbHbIM COCTaB UCMOSNHUTENEN U UX KBanudukawm-
OHHBI YPOBEHb C Liefblo NpoBefeHust paboT Haanexallero kadyectsa u 6onee apdeKkTMBHOIO Ucnonb3oBaHus paboyero
BPEMEHW NPU NPOU3BOACTBE OTAENbHbLIX BUAOB PEMOHTHO-CTPOUTENBHBLIX paboT. Mpn opraHM3aumy ocyLEeCTBNEHUS KOM-
nrnekca paboT MOTOYHLIM METOAOM Ans o6ecrneyeHuss pUTMUYHOCTU KX BbINOSTHEHWUS KOMUYECTBO UCMOSHUTENEN MOXET
ObITb YBENUYEHO B COOTBETCTBUM C 06beMamu OTAENbHbIX BUAOB paboT U NPUHSATLIMU pa3Mepamm 3axXBaToK U y4acTKOB.
BbiBoabl. [Ins ynpoLyeHus npoueaypbl NPUHSATUS pelleHnst obecnedeHuns TpyaoBbIMY pecypcamu koMnnekca paboT no ka-
nUTanbHOMYy peMOHTY obbekTa npv 3afaHHbix 06bemax 1 NPOAOMKUTENLHOCTM paboT paspaboTaH UHCTPYMeHTapuii rpa-
dhmueckon MHTepnpeTaumn OPMUPOBaHUS PaLMOHANBHOMO KONMMYECTBEHHOMO U KBanvdukaLumoHHOro coctaBa pabouux,
3aHATLIX HAa Pa3fMYHbIX Buaax paboT, 06beaMHEHHbIX B KOMMIEKCHbIE Bpuraabi.

KNKOYEBBLIE CINOBA: komnnekcHast 6puraga, peMOHTHO-CTPOUTENbHbIE paboTbl, TPYAOEMKOCTb, CTOMMOCTb, NPOAOITKM-
TenbHOCTb, NOCneaoBaTeNlbHOCTL paboT
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ABSTRACT

Introduction. The primary tool for planning labour intensity, duration and cost of construction and repair works are docu-
ments of technological regulation. The evidence base of these documents is grounded in statistical processing of a large
number of experimental field measurements of these parameters on the construction site, as well as cost calculations
considering price fluctuations under market conditions, along with generalization of practical experience from construction
organizations.
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Materials and methods. In carrying out a set of construction or repair-construction works, an important organizational
decision in practice involves substantiation and selection of work sequence, possible overlap in time and space determined
by technological requirements. Typically, execution of such works is carried out by a team of workers representing different
professions and qualifications, where more complex and critical technological operations are performed by highly skilled
workers.

Results. To ensure proper quality of work and efficient use of working hours when performing individual types of repair-
construction works, regulatory documents stipulate minimum staffing levels and qualification standards. When organizing
work using flow methods to maintain rhythm, the number of personnel may be increased depending on specific volumes
of particular tasks and accepted sizes of sections and areas.

Conclusions. For simplifying the procedure of making decisions regarding provision of human resources for a package
of capital repair works given specified volumes and durations, a graphic interpretation tool has been developed. This tool
helps form rational quantitative and qualitative composition of workers engaged in various activities within integrated teams.
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BBEJEHUE

IIpu mpoBeeHNH KaUTaIbHOTO PEMOHTA MHOTO-
KBAPTHUPHBIX JOMOB Hanbojee pacipoCTPaHEHHBIMU
U TPYIOEMKHMH BUJIaMU PaOOT SIBIISIFOTCSI PEMOHT KPOB-
mu, dacanoB U HHKEHEpHBIX cucteM [ 1-5]. McxomHbI-
MH JIJaHHBIMH JUTS TEXHOJIIOTHYECKOTO TPOEKTHPOBAHUS
CITy’KaT FeOMETPUUECKHIE pa3Mepbl, 00bEMHO-IIAHNPO-
BOYHBIE ¥ KOHCTPYKTHBHBIE PELICHNsI 00bEKTOB KaIlH-
TAJIBHOTO PEMOHTA, HA OCHOBAHUH KOTOPBIX ONpPEes-
10T 00BEMBI pabOT Pa3INIHBIX BHIOB.

Kaxxgprit Bug paboT BEIIONHSAETCS pabOdInMHU Ofi-
HOW Tpodeccrn, HO, KaK MPaBUIIO, PA3TUIHON KBaJIH-
(ukanmn, 0ObEIUHIEMBIMI B 3BE€HbS, MUHUMAJIbHBIN
KOJTMYECTBEHHBIH COCTaB KOTOPBIX PErTTaMEHTHPOBAH
HOPMAaTHBHBIMH JOKyMeHTaMH. lIpu ocymiecTBieHnn
KOMITIEKca padoT (hOpMUPYIOTCS OpHUTaIbl, KOTOPHIE MO-
TyT 00beANHATH pabovnX PazIMIHBIX IPOoQeccHii 1 KBa-
mudukarmu [6-9]. [IpoBenenne paboT B onpeeieHHbIe
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CPOKH, TaK K€ KaKk ¥ BO3MO)KHOCTh COKPAIIICHUSI CPOKOB
WX MPOM3BOJICTBA, CBA3aHO C PCIICHUEM 3aJ]a9H BHIOOPA
KOJIMYECTBEHHOTO M KBAIH(DUKAIIMOHHOTO cOCTaBa pado-
YUX Ha BECh KOMIUIEKC paboT, KOTOPBIE MOTYT IIPOH3BO-
JTATHCSI TIOCIICIOBATEITLHO, MAPAIIICIBHO, a TAKIKE COBME-
IIIEHHO BO BpEeMEHHM U npocTpanctse [10-15].

[Ipon3BOICTBO KaMUTATHFHOTO PEMOHTA B TIOCTPO-
CHHOM 3JIJaHUU OTJIMYACTCS OT BO3BOJUMOTO OOBEKTa
KaITUTaIbHOTO CTPOUTENECTBA BOBMOKHOCTHIO BapbH-
POBAHUS IOCIEIOBATCIHPHOCTH MPOIECCOB, a TAKXKE
ux coBMmerieHueM. [l perneHus 3Tux 3anad dhek-
THBHO HCTOIB3YIOTCS METOIBI OPTaHN3aIIHOHHO-TEX-
HOJIOTUYeCKOro MoaenupoBanus [16, 17].

Hawubosee pacupocTpaHeHHas MPU IPOBEICHUU
KaIUTaJIbHOTO PEMOHTA OPTaHU3alHU TPyda — C MPH-
HSTHEM OPraHU3alMOHHBIX PEIICHUH 110 COBMEIICHUIO
pabounx npodeccuii B KoMIIeKcHo Opuraze [18, 19].
[IpumeHsieMble METOAMKH pacyeTa pPalHoOHaIbHOTO
COCTaBa KOMIUICKCHBIX OpHra]] MO3BOJISIOT BBISIBIATH
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PEMOHTY 3AaHMWI 3a CYET BapbUPOBaHUS YUCAEHHOCTH TPYAOBbLIX PECYPCOB

Puc. 1. ®oto dacanoB naHeTLHOrO MHOTOKBAPTHPHOTO JKMIIOTO oMa cepuu 11-44: a — B paitone Kpsutarckoe . MOCKBBI;

b— B 15 Mxp. I. 3eneHorpana r. MockBsl; ¢ — B 16 MKp. I. 3eneHorpazna r. MOCKBEI

Fig. 1. Photo of the facades of a multi-storey residential panel building of series P-44: a — in Krylatskoye district, Moscow;

b — in microdistrict 15, Zelenograd, Moscow; ¢ — in microdistrict 16, Zelenograd, Moscow

BPEMEHHBIC PE3EPBBI B (PYHKIIHOHUPOBAHUU OTCIBHBIX
UCTIOIHUTENICH M yCTPAHATH IPOCTOH 32 CUET COBMEIIIE-
Hus npodeccnii [20, 21]. OxHako MOJOOHBIE PACIETHI
TpynoeMKne. BmecTe ¢ TeM OHM IMEIOT eIHHO00pa3-
HBI XapakTep, YTO 1aeT BO3MOXXHOCTH pa3paboTarh
HHCTPYMEHTapuil rpadynuecKoil HHTEPIPETAIIMU B BUIC
HoMOTpaMM. Takoil NOAXOA CyLIECTBEHHO YIPOILAET
MPOIEeAYPHl MPUHATHS PEIICHUS 00CCIeUeHUus TPY-
IOBBIMHU PECypCaMy BBHITIONHEHHUS KOMIUIEKCa padoT

[0 KalnuTajJbHOMY PEMOHTY O0BEKTa MpH 3aJaHHBIX
00beMax U MPOJOIDKUTEILHOCTH PadoT.

MATEPUAJIBI U METO/JAbI

Jst ncenenoBannii OCyIeCTBICHBI pacdeThl KOJIU-
YEeCTBEHHOI'O COCTaBa UCIIONHUTENEH KoMILIeKca paboT
M0 KaluTaJIbHOMY PEMOHTY, BKIIIOYas PEMOHT (aca-
Jla, KPOBIH M MH)KEHEPHBIX cucTeM st 40 BaprmaHTOB
00BEKTOB, Pa3INYAIOMINXCS TUIOMIABI0 KPOBIH, (haca-

437

9202 ‘g DNSS| "LZ 2WnjoA . 3.N)038)IYJJY puke uoljonJisuo) uo jeusnor A|q1uoy\| s NSOIN MIU}Ssaa
920z ‘¢ ¥ohuiag "Lz woL . (8Ulu0) 0099-70SZ NSSI (1uld) GE60-2661 NSSI » ADJIN d¥MHLODg



BectHuk MI'CY - ISSN 1997-0935 (Print) ISSN 2304-6600 (Online) « Tom 21. Beinyck 3, 2026

Vestnik MGSU - Monthly Journal on Construction and Architecture « Volume 21. Issue 3, 2026

E.A. Koponb, A.l. F'ydkoea, P.C. [lempocsiH, 4.[]. AHmoHuadu

o] |©)

i SOO‘ 4500 I‘1200 ‘!60! 3900 | 2100 |

s 2,9
% oS ‘ 443
2,1 1.0 : 3 73:8
303 > 3.2} 1 18,9
@ 50,2 37,8
O
T
2.3 2,3
I 3600 [ 3600. I 3000 l 3000 l 3600 [ 3600, [ 3600 l

Puc. 2. Ilnan THIIOBOH CE€KIMM AHEIBHOIO MHOIOKBAPTUPHOIO SKUIIOro foMa cepuu 11-44

Fig. 2. Layout plan of typical section for a multi-storey residen

Jla ¥ CTPOUTENLHOTO 00beMa 3[1aHui U, KaK CIIe/ICTBUE,
00BEMaMH COOTBETCTBYIOIINX PEMOHTHO-CTPOUTEIBHBIX
pabot. B xagecTBe mccaemyeMoro 00beKTa MPUHAT TH-
MOBOM TPOEKT MaHEeIbHOr0 MHOTOKBAPTUPHOTO YKHJIOTO
noma (puc. 1), ¢ BO3MOXXKHOCTBIO BapbUPOBAHHUST KOJINYE-
CTBA CEKIHH (OT OTHOM JT0 BOCHMH) 1 dTAXKHOCTH 3IaHHSI
(9,12, 17, 20 u 24), uian TUIMOBOW CEKIIUHU MTAHETBHOTO
MHOTOKBapTHPHOTO XHIIoro ioma cepuu [1-44 ipencras-
JIeH Ha puc. 2.

Kaxxapiit Bug paboT MOXKET NPOBOAUTHCS MHHHU-
MaJIbHBIM KOJIMYECTBOM HCIIOTHUTENCH — 3BCHOM,
KBaJTU(UKAIMOHHBI YPOBEHb KOTOPBIX OMpEIESCH
HOPMaMH TEXHOJIOTMYECKOr0 MPOeKTUpoBanusi. OnHaKo
JUTSL COKpAIIIEHHS] CPOKOB BBITIOTHEHUS OTICITBHBIX BU-
JIOB Pa0OT KOJIMUYECTBO PAO0OYMX MOXKET ObITh YBETUUICHO
B 3aBUCHMOCTH OT IPUHITOH TEXHOJOTHH, & OPTaHH-
3alusl UX JCATEIEHOCTH OCYIIECTBISATHCA B BUIC KOM-
TINICKCHBIX 6p1/1ra)1, B COCTAaB KOTOPBLIX BKJIFOYAIOT 3BCHbS
pabouKX, BBIOIHSIONIMX MOJIHBIH KOMIUIEKC padoT.

Bapbupyst BO3SMOXKHBIM MaKCUMaJIBHBIM U MHHU-
MaJbHBIM KOJUYECTBOM pabodyux KOMIIJIEKCHOHW Opu-
rajapl, HAHJCH JWANa30H PacuyeTHBIX MUHUMAaJbHBIX
1 MaKCHUMAaJbHBIX CPOKOB IPOM3BOJCTBA KOMIUIEKCA
paboT 1o KaruTaabHOMY PEMOHTY C Y4E€TOM COBMeEIIle-
HUs podeccuii pabovrx P OPraHU3aIUHN UX PaOOTHI
B KOMIUIEKCHOH Opuraje (puc. 3), a TakxKe UCIIOTb30Ba-
HUSI IPUHIIMIIOB COBMELICHHUSI TEXHOJIOTHYECKHUX MPO-
I[ECCOB BO BPEMCHH W MPOCTPAHCTBE MPU MOTOUYHBIX

438

tial panel building of series P-44

METOAaX OpraHu3alnuu pa60T C pa3aciiCHUEM MHOI0O-
CCKIIMOHHOTI'O KUJIOI'O 3/IaHHA Ha 3aXBaTKH, YHUCJIO KOTO-
PBIX, KaK paBuj10, COOTBECTCTBYET KOJIUYCCTBY CEKIIUM.

PE3VYJIBTATHI HCCJIEJOBAHUA

IToctpoennast HoMorpamMma Mo3BOJISIET MO 3aJaH-
HBIM 00bEeMaM ITePEINCIICHHBIX PaHee PEMOHTHO-CTPOH-
TEJTFHBIX Pa0O0T HAWTH HE TOIBKO TpedyeMoe KOTMIeCTBO
WCTIONHUTENEH, 9TOOBI BBITOIHUTH PAOOTHI B yCTaHOB-
JICHHBIE CPOKH, HO W SIBISETCS MHCTPYMEHTOM THOKOM
KOPPEKTUPOBKHU MPOIOIDKUTEIBHOCTH paboT B 3aBUCH-
MOCTH OT KOJIMYECTBa UCIONHUTeNeH. Tak, Hanpumep,
B COOTBETCTBHM C TEXHMUYECKHUM 3aJaHHEM 3aKa3uMKa
M3BECTHBI TEOMETPUYECKHE TapaMeTphl 3/1aHHs, MO KO-
TOPBIM OIIPEICIISIOTCS. 00BEMBI PA0OT 110 KAUTAILHOMY
PEMOHTY CTPOUTENbHBIX KOHCTPYKIMM ¥ MHKEHEPHBIX
CHCTEM, a TaKKe MPOIODKUTEIHHOCTD BHIITOTHEHUS pa-
60t. [IpoBeeHHBIC TOCTPOCHUS HA HOMOTPaMMe Jaf0T
BO3MOXKHOCTH TIOCIIEJIOBATENIBFHO, OTCEKas 3aJaHHBIC
00BeMBI paboT 1Mo peMOHTY (hacaga, KPOBIN M WHXKE-
HEPHBIX CHCTEM, yCTaHABIMBAThH MPOJOIDKUTEIHLHOCTD
KOMITJIEKCa paboT IpU OpraHU3aIl[Mi MX BBIOJHEHUS
KOMIIJICKCHOW OpHraioil MUHUMAJIBHOTO COCTaBa C yue-
TOM COBMEIIICHUS MTPOQeCCuii.

B BbIONHEHHBIX pacueTax IJIOMIAAb KPOBIH
u3MeHsutach B auanaszone ot 350 mo 3300 m?, daca-
J0B — 0T 2500 110 24 000 M?, CTPOUTENbHBINA 00bEM —
ot 10 000 mo 240 000 M. TIpOMOIKHUTETBHOCTE KOM-
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PEMOHTY 3AaHWI 3a CHET Bapb1MPOBaHUS YACAEHHOCTU TPYAOBbIX PECYPCOB
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Puc. 3. Homorpamma ornpezeneHnst 9UCICHHOTO COCTaBa pabounx MpH pa3iIHIHEIX 00beMax KOMILIEKCa padoT Mo KaruTalb-
HOMY PEMOHTY MHOTOKBapTHPHBIX JOMOB

Fig. 3. Nomogram for determining the number of workers required for various volumes of work involved in the major repair
in multi-family buildings
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IUIEKCa MEPEYUCICHHBIX PaHee PadoT U3MEHSIACh OT 28
110 202 gael. MUHUMabHYIO NPOAOIKUTEIBHOCTh OCY-
IIECTBIICHUs pabOT oOecIeyrBalia KOMIUICKCHAst Oprraia
9iCIeHHOCTRIO 43 uen. CokpamieHne pabodanx OpHurasl
JI0 8 Yell. MPUBOIWIO K 3HAYUTEIHFHOMY YBCINYCHHIO
cpoxoB — Oozee 200 nHeit.

INocTpoeHHas HOMOTpamMMa TTO3BOJISCT TAKXKE TUTAHH-
pOBaTh COKpAIICHUE MPOTOKUTEIBHOCTH PadoT, HO
3a cueT HEOOXOMMOTO YBEIIUICHHS KOJTIYCCTBA PA0OUHX.

S3AKJIIOYUEHHUE U OBCYXAEHUNE

[TmannpoBanue KoMIIekca padoT 1Mo KamuTalIbHO-
MY PEMOHTY CBSI3aHO C BEIOOPOM KBaJIH()UKAIIMOHHOTO
U KOJIMYECTBEHHOTO COCTaBa MCIIOIHUTENEH — pabdo-
YHUX PA3IMYHBIX MPOQECcCHii, COOTBETCTBYIONINX BHIAM

BBINOJHAEMBIX padoT. Kak mpaBuiio, /uisi coKpaleHus
CPOKOB TIPOBECHHST KOMILIEKCa ITUX PAbOT UX HE TOIb-
KO COBMEII[AIOT BO BPEMEHH U MPOCTPAHCTBE B COOTBET-
CTBHHU C BBIOPAHHOHN TEXHOJIOTHEH, HO U OOBETUHSIOT
B OpHTraJbl, 4TO MO3BOJISIET Hanboee FPPEKTUBHO UC-
MOJIb30BaTh padodee BpeMsi, COBMeIIast psiJ| MpodeccHii
W MCKITIOUasi HeTPOM3BOMTENbHBIE TpocTor. Hanbomnee
CYILIECTBEHHOE BJIMSHUE Ha OCHOBHBIC TEXHOJIOTHIECKHUE
napaMeTphbl, TAKUE KaK MPOJOIDKUTEIEHOCTD, TPYI0EM-
KOCTb M CTOMMOCTB, OKa3bIBAIOT HOMEHKJIATYpa U 00be-
MBI paboT. DTO JaeT BO3MOXKHOCTb ITPUMEHSTH B HAYUHO-
MCCIIE/IOBATEBbCKOM 1 IIPAKTUUECKOM JACSTEIbHOCTH pa3-
paboTaHHBIN HHCTPYMEHTapHI — HOMOTPaMMBI IS Ba-
PHUPOBAHUS U ONPEJCICHUS 3aJaHHBIX CPOKOB TIPO-
M3BOJICTBA PabOT MO KANMTAIbHOMY PEMOHTY 3JIaHUI
B 3aBHCHMOCTH OT KOJIMYECTBEHHOTO COCTaBa paboumX.

CIIMCOK UCTOYHHUKOB

1. Anmonuaou B./[., Anmonuaou /1./]. Ilpoctpan-
CTBEHHO-TEXHOJOTMYECKAsl CTPYKTYpa OTACIBbHBIX
TEXHOJIOTUYECKUX IPOLIECCOB IIPH peMOHTE dacana u
kpoBiu // CtpoutenseTBo u apxutekrypa. 2023. T. 11.
Ne 1. C. 2. DOI: 10.29039/2308-0191-2022-11-1-3-3.
EDN PSHQKQ.

2. Ipaboswvui K.I1., Koponv O.A. AHanu3 TeHICH-
LU ¥ pe3epBOB MOBBIIICHNST YKOHOMHYECKOH (P dek-
TUBHOCTH SHEProcOeperaroix MEporprusITHIA B CTPO-
UTEILHOM IPOU3BOJICTBE M JKMJIUIIHO-KOMMYHAIBHON
cdepe / THHOBAIIMOHHO-TEXHUYECKHE PEILICHUS TIPU
9KOYCTOMYMBOCTH B CTPOUTEIBCTBE M YIPABICHUH TO-
POACKHUM >KIJINIIHO-KOMMYHAIIBHBIM XO3SHCTBOM : c0.
mart. VI Mexxaynap. Hayd.-nipakt. ko). 2014. C. 65-71.
EDN UIRGCL.

3. I'paboswii K.Il. OcoO6HHOCTH TIPOBEICHUS
CTPOMTEIHEHO-TEXHUUECKOTO MCCIIECIOBAHUS OOBEKTOB
CTPOMTENBCTBA, PEKOHCTPYKIIMHN, MOJCPHU3ALMH, TEXHH-
YECKOT'0 NEPEBOOPY>KEHUSI M KA TAITEHOTO PEMOHTA, Pe-
IN30BAHHBIX C MCTIOJIB30BAHUEM LIENIEBBIX OIO/PKETHBIX
CpPEZCTB B apOUTPaKHOM CYJONPOM3BOJICTBE // AKTyalTh-
HbIE TIPOOJIEMbI CTPONTENBEHON OTPACIIN ¥ 00pa30BaHMA
¢6. noxu. IlepBoit Hammon. xoug. 2020. C. 1019-1022.
EDN INPKYU.

4. Koponv O.A. KonnenTyaibHbIE OCHOBBI (DOpMH-
pPOBaHNS HOPMATHBHOM 0a3bl KAMUTAILHOTO PEMOHTA
0011eT0 UMYIIECTBA MHOTOKBAPTUPHBIX KHUIIBIX J10-
MoB // BCT: Bromerens ctpoutensHoi TexHUKH. 2018.
Ne 11 (1011). C. 20-21. EDN YMXDPF.

5. Jlanuoyc A.A., buoos T.X., Xybaes A.O., Ox6a C.H.
OpraHu3annoOHHO-TEXHOJIOTHIECKUE PEIICHNUS TIPH pe-
KOHCTPYKIIMY U KallMTaJIbHOM PEMOHTE 3[JaHUH U CO-
opyxenuii. M. : MI'CY, 2024. 64 c. EDN KTDCBD.

6. Jlanuoyc A.A., buoos T.X., Xybaes A.O. Uc-
CJIEZIOBAaHNE OPTaHN3AIMOHHO-TEXHNYECKNX PEIICHUH
IIPY MIPOBEJICHUN KAITUTAIBHOTO PEMOHTAa MHOT'OKBAp-
THPHBIX KUIIBIX JoMOB // M3BecTns Tymbckoro rocynap-

440

CTBEHHOTO yHMBepcHuTeTa. TexHuueckue Hayku. 2024.
Ne 2. C. 172-176. DOI: 10.24412/2071-6168-2024-2-
172-173. EDN UBHFXR.

7. Jlanuoyc A.A., @®amynnaes P.C., buoos T.X.,
Huxonenko /.M. AHaliu3 CTOUMOCTHU BBIITOJHEHHbBIX
paboT 10 KaUTaIEHOMY PEMOHTY OOIIEro MMyIIeCTBa
B MHOTOKBapTHUPHBIX JKHIIBIX JIoMaxX B cyObekrax Poc-
cuiickoit deneparyn / CTpoUTENBHOE MTPOU3BOACTBO.
2023. Ne 2. C. 3—7. DOI: 10.54950/26585340202323.
EDN JMWMYC.

8. Ilempocan P.C. ®opMUpPOBaHUE OpraHU3ALIM-
OHHO-TEXHOJIOTHYECKOTO MEXaHN3Ma ITOBBIILICHUS TEX-
HOJIOTHYHOCTH TIPOU3BOJICTBA PadOT ITPH KaluTaIbHOM
pemoHTe 31anui // CTpouTeNbCTBO: HayKa 1 00pa3oBa-
aue. 2023. T. 13. Ne 1. C. 84-97. DOI: 10.22227/2305-
5502.2023.1.6. EDN UQDSGZ.

9. Kaeaszeoices A.FO., Pamynnaes P.C., Xybaes A.O.,
Lllecmepuxosa A.B. AHamu3 OCHOBHBIX TIPOOJIEM TLIa-
HUPOBAHUS POrpaMM KamuTanbHOro peMonTa // Ilep-
crektuBbl Haykn. 2022. Ne 12 (159). C. 81-86. EDN
WWCYKN.

10. Maunan JLJ., Cuzen H.O. OpraHu3aiioHHO-
TEXHOJIOTMYECKUIT YPOBEHb KaITUTAIbHOTO PEMOHTA 3/1a-
HUll U coopyxennii // Bectauk Cubupckoro rocynap-
CTBEHHOTO aBTOMOOMIIBHO-/IOPOKHOTO YHUBEPCHUTETA.
2025.T.22.Ne 1 (101). C. 136-147. DOI: 10.26518/2071-
7296-2025-22-1-136-147. EDN BPZQQG.

11. Cenesnes A.b., Tpycos K.C. I1oBbIlieHHE SHEPTO-
3¢ pexTHBHOCTH TP KaTUTAIBHOM PEMOHTE MHOTO-
KBapTUPHBIX JOMOB B Poccuiickoii denepanyn: METOIbI
u TexHonoruu // I[TpuknagHble 5KOHOMHYECKHIE HCCIe-
nosanus. 2024. Ne 3. C. 50-57. DOI: 10.47576/2949-
1908.2024.3.3.005. EDN TOTTAK.

12. Bekxwun H.A., Kypakosa O.A. IlpumeHenne
WHHOBALIMOHHBIX TEXHOJIOTHH 1 MaTepUalioB MpH Mpo-
BE/ICHUHU TEKYILETO U KallUTaJIbHOTO PEMOHTOB MHOT'O-
KBapTHPHBIX JTOMOB // DKOHOMHUKA U TIPEATNPHHAMATEIb-



[porHo3upoBaHue AMHaMUKKU U3MEHEHUS MPOAONMKUTEABHOCTH pa60T no KarnuTtanbHoOMYy

C. 435-442

DPEMOHTY 3AaHWI 3@ CUET BapbMpPOBaHUA YACAEHHOCTU TPYAOBbLIX PECYPCOB

ctBO. 2024. Ne 9 (170). C. 1297-1302. DOI: 10.34925/
EIP.2024.170.9.240. EDN KUZFLG.

13. Wong S.K., Chau K.W., Yau Y., Cheung A.K.C.
Property price gradients: the vertical dimension // Jour-
nal of Housing and the Built Environment. 2011. Vol. 26.
Issue 1. Pp. 33—45. DOIL: 10.1007/s10901-010-9203-8.
EDN ZGLNTC.

14. @amynnaes P.C., boposkosa A.E., lllaposa-
mos H.A., Jloey306 B.A. OcHOBHBIE (haKTOPBI, BIHUSIO-
IIMe Ha MPOU3BOJUTEIBHOCTD TPYAa IPH BHITOJTHCHUH
KaImUTaJIbHOTO PEMOHTA B MHOTOKBapPTHPHBIX JKHJIBIX J10-
Mmax // Hayka u Ousnec: mytn pazsutus. 2024. Ne 7 (157).
C. 58-64. EDN JRLPTF.

15. Korol E.A., Petrosyan R.S. Methodological
Approaches to the Formation of the Organizational and
Technological Mechanism for Improving the Manu-
facturability of Work during the Overhaul of Build-
ings // IOP Conference Series: Materials Science and
Engineering. 2020. Vol. 753. Issue 3. P. 032057. DOI:
10.1088/1757-899X/753/3/032057. EDN SJIOGW.

16. Glass J., Bygballe L.E., Hall D. Transforming
construction: the multi-scale challenges of changing and
innovating in construction // Construction Management &
Economics. 2022. Vol. 40. Issue 11-12. Pp. 855-864.
DOI: 10.1080/01446193.2022.2141432. EDN WMTXIL.

Hocmynuna 6 pedaxyuro 28 sneaps 2026 e.
Ipunama 6 dopabomannom sude 3 pespans 2026 e.
Ooobpena onsa nyoruxayuu 4 gpeepans 2026 2.

17. Roston J.H., Kulejewski J.E. A hybrid ap-
proach for solving multi-mode resource-constrained
project scheduling problem in construction // Open Engi-
neering. 2019. Vol. 9. Issue 1. Pp. 7-13. DOI: 10.1515/
eng-2019-0006

18. Jaskowski P., Biruk S., Krzeminski M. Model-
ing the problem of sequencing projects in the contrac-
tor’s portfolio of orders // Archives of Civil Engineering.
2022. Vol. 68. Issue 3. Pp. 307-322. DOI: 10.24425/
ace.2022.141887

19. Yin X, Liu H., Chen Y., Al-Hussein M. Building
information modelling for off-site construction: Review
and future directions // Automation in Construction.
2019. Vol. 101. Pp. 72-91. DOI: 10.1016/j.autcon.2019.
01.010

20. Razali M.F., Haron N.A., Hassim S., Alias A.H.,
Harun A.N., Abubakar A.S. A Review: Application of
Building Information Modelling (BIM) over Building
Life Cycles // IOP Conference Series: Earth and Envi-
ronmental Science. 2019. Vol. 357. Issue 1. P. 012028.
DOI: 10.1088/1755-1315/357/1/012028

21. DouY,Yan X, LiT., Wang M., Zheng R., Yuan Y.
Quality and safety management framework for intelli-
gent construction: Cases study in China // KSCE Journal
of Civil Engineering. 2025. Vol. 29. Issue 4. P. 100068.
DOI: 10.1016/j.kscej.2024.100068

O ABTOPAX: Enena AnaroabeBHa Kopoab — DOKTOp TEXHHUECKUX HayK, podeccop, npodeccop Kadeapst

KUJIUITHO-KOMMYHAJIbHOTO KOMITJIEKCA, HanuoHaabHbI ﬂCCJIeZIOBaTeJIBCKI/Iﬁ MocKoBcKHit FOCyZIapCTBeHHI:If/i CTpo-

urejbHbIi yHuBepcuTeT (HUY MI'CY); 129337, . Mockga, SIpocnaBckoe 1miocce, 1. 26; professorkorol@mail.ru;

AHHa FeHHaI[LeBHa l"y[ucona — KaHAuJaT TEXHUYCCKUX HayK, CTapIJ_II/Iﬁ npenoaanareib Ka(be[[pbl KHUITUIIHO-

KOMMYHAJILHOTO KoMIuIiekca; HanuoHaabHblIi Hecaea0BaTe bcKkuii MOCKOBCKHI TOCYIapCTBEHHBI CTPOUTEb-
Hblii yauBepcutet (HUY MI'CY); 129337, . Mockga, SIpociasckoe mmocce, 1. 26; 1948168@mail.ru;
Puma Cepreesna IleTpocsiH — KaHIMIAT TEXHUYECKUX HAyK, JOLEHT Kadeapbl TEXHOIOTUU ¥ OpraHU3aluK

CTPOUTENHHOTO MPpon3BoCcTBa; HanmonaabHblii uccaenoBarebeckuii MOCKOBCKHI rocy1apCcTBEHHbIH CTPONTEb-
Hblii yauBepcutet (HUY MI'CY); 129337, . Mockga, SIpociagckoe mocce, 1. 26; PetrosyanRS@mgsu.ru;

Jluana JIMmuTpueBHA AHTOHHAIH — aCIIHPAHT Kadeaphl KUIHIIHO-KOMMYHATIBHOTO KoMIuTekca; HanuoHaab-
HBII uccienoBaTeIbekiuii MOCKOBCKHI rocyiapcTBeHHbli cTpouTebHblil ynusepeuter (HUY MI'CY); 129337,
. Mockaa, SIpocnaBckoe mmocce, 1. 26; antoniadi23(@mail.ru.

Brnao asmopog: éce agmopul coenanu IKEUBALEHMHBII 6KAA0 6 NOO20MOBKY NYONUKAYUL.
Asmoput 3a5671510m 06 OMCYMCMEUY KOHQIUKMA UHMEPECOs.

REFERENCES

1. Antoniadi V., Antoniadi D. Spatial and techno-
logical structure of individual technological processes
during repair facades and roofs. Construction and Ar-
chitecture. 2023; 11(1):2. DOI: 10.29039/2308-0191-
2022-11-1-3-3. EDN PSHQKAQ. (rus.).

2. Grabovoi K.P., Korol O.A. Analysis of trends
and reserves for increasing the economic efficiency
of energy-saving measures in the construction indus-

try and housing and communal services. Innovative
technical solutions for environmental sustainability in
construction and management of urban housing and
communal services : collection of materials of the VI
International scientific and practical conference. 2014,
65-71. EDN UIRGCL. (rus.).

3. Grabovy K.P. Features of conducting construc-
tion and technical research of construction, reconstruction,

441

9Z0Z ‘¢ ONSS| "LZ 2WnNjo/ . 3In}08}IYdJy PUB UOI}ONIISUOD UO [BuInOf AJYIUOIN « NSSIN MIUISOA
920z ‘¢ ¥ohuiag "Lz woL . (8Ulu0) 0099-70SZ NSSI (1uld) GE60-2661 NSSI » ADJIN d¥MHLODg



BectHuk MI'CY - ISSN 1997-0935 (Print) ISSN 2304-6600 (Online) « Tom 21. Beinyck 3, 2026

Vestnik MGSU - Monthly Journal on Construction and Architecture « Volume 21. Issue 3, 2026

E.A. Koponb, A.l. F'ydkoea, P.C. [lempocsiH, 4.[]. AHmoHuadu

modernization, technical re-equipment and major repairs
projects implemented using targeted budgetary funds in
arbitration proceedings. Actual problems of the con-
struction industry and education : collection of reports
of the First National Conference. 2020; 1019-1022.
EDN INPKYU. (rus.).

4. Korol O.A. Conceptual foundations of the regu-
latory framework of capital repairs of common prop-
erty in apartment houses. BTS: Bulletin of Construction
Technique. 2018; 11(1011):20-21. EDN YMXDPF.
(rus.).

5. Lapidus A.A., Bidov T.Kh., Khubaev A.O.,
Ekba S.1. Organizational and technological solutions
for reconstruction and major repairs of buildings and
structures. Moscow, MGSU, 2024; 64. EDN KTDCBD.
(rus.).

6. Lapidus A.A., Bidov T.Kh., Khubaev A.O. Study
of organizational and technical solutions when carrying
out major repairs of multiapartment residential buildings.
Bulletin of Tula State University. Technical Sciences.
2024; 2:172-176. DOI: 10.24412/2071-6168-2024-2-
172-173. EDN UBHFXR. (rus.).

7. Lapidus A.A., Fatullaev R.S., Bidovtembot H.,
Nikolenko D.M. Analysis of the cost of completed
work on capital repairs of common property in apart-
ment buildings in the constituent entities of the Russian
Federation. Construction Production. 2023; 2:3-7. DOI:
10.54950/26585340202323. EDN JMWMYC. (rus.).

8. Petrosyan R.S. Formation of an organisational
and technological mechanism to improve the manufac-
turability of works in total building renovation. Con-
struction: Science and Education. 2023; 13(1):84-97.
DOI: 10.22227/2305-5502.2023.1.6. EDN UQDSGZ.
(rus.).

9. Kagazezhev A.Yu., FatullaevR.S., Khubaev A.O.,
Shesterikova Ya.V. The analysis of the main problems
in planning of overhaul programs. Science Prospects.
2022; 12(159):81-86. EDN WWCYKN. (rus.).

10. Mailyan L.D., Sizen N.O. Organizational
and technological level of major repairs of buildings
and structures. The Russian Automobile and High-
way Industry Journal. 2025; 22(1):(101):136-147.
DOI: 10.26518/2071-7296-2025-22-1-136-147. EDN
BPZQQG. (rus.).

11. Seleznev A.B., Trusov K.S. Increasing ener-
gy efficiency during major repairs of multi-apartment
buildings in the russian federation: methods and technol-
ogies. Applied Economic Research. 2024; 3:50-57. DOLI:
10.47576/2949-1908.2024.3.3.005. EDN TOTTAK.
(rus.).

Received January 28, 2026.
Adopted in revised form on February 3, 2026.
Approved for publication on February 4, 2026.

442

12. Vekshin I.A., Kurakova O.A. The use of in-
novative technologies and materials during the current
and major repairs of apartment buildings. Economy
and Entrepreneurship. 2024; 9(170):1297-1302. DOI:
10.34925/E1P.2024.170.9.240. EDN KUZFLG. (rus.).

13. WongS.K.,ChauK.W., YauY., Cheung A K.C.
Property price gradients: the vertical dimension. Journal
of Housing and the Built Environment. 2011;26(1):33-45.
DOI: 10.1007/s10901-010-9203-8. EDN ZGLNTC.

14. FatullaevR.S.,Borovkova A.E., SharovatovN.A.,
Loguzov V.A. The main factors affecting labor produc-
tivity in the performance of capital repairs in apartment
buildings. Science and Business: Ways of Development.
2024; 7(157):58-64. EDN JRLPTF. (rus.).

15. Korol E.A., Petrosyan R.S. Methodological
Approaches to the Formation of the Organizational and
Technological Mechanism for Improving the Manufac-
turability of Work during the Overhaul of Buildings. /OP
Conference Series: Materials Science and Engineer-
ing. 2020; 753(3):032057. DOI: 10.1088/1757-899X/
753/3/032057. EDN SJIOGW.

16. Glass J., Bygballe L.E., Hall D. Transforming
construction: the multi-scale challenges of changing
and innovating in construction. Construction Manage-
ment & Economics. 2022; 40(11-12):855-864. DOI:
10.1080/01446193.2022.2141432. EDN WMTXIL.

17. Roston J.H., Kulejewski J.E. A hybrid ap-
proach for solving multi-mode resource-constrained
project scheduling problem in construction. Open Engi-
neering. 2019; 9(1):7-13. DOI: 10.1515/eng-2019-0006

18. Jaskowski P., Biruk S., Krzeminski M. Model-
ing the problem of sequencing projects in the contrac-
tor’s portfolio of orders. Archives of Civil Engineering.
2022; 68(3):307-322. DOI: 10.24425/ace.2022.141887

19. Yin X., Liu H., Chen Y., Al-Hussein M. Build-
ing information modelling for off-site construction: Re-
view and future directions. Automation in Construction.
2019; 101:72-91. DOI: 10.1016/j.autcon.2019.01.010

20. Razali M.F.,Haron N.A., Hassim S., Alias A.H.,
Harun A.N., Abubakar A.S. A Review: Application
of Building Information Modelling (BIM) over Build-
ing Life Cycles. IOP Conference Series: Earth and
Environmental Science. 2019; 357(1):012028. DOI:
10.1088/1755-1315/357/1/012028

21. Dou Y., Yan X., Li T., Wang M., Zheng R.,
Yuan Y. Quality and safety management framework for
intelligent construction: Cases study in China. KSCE
Journal of Civil Engineering. 2025;29(4):100068. DOI:
10.1016/j.kscej.2024.100068



[porHo3upoBaHue AMHaMUKKU U3MEHEHUS MPOAONMKUTEABHOCTH paéor no KarnuTtanbHoOMYy

. C. 435-442
PEMOHTY 3AaHMI 3@ CYET BapbUPOBAHMUS YUCAEHHOCTHU TPYAOBbIX PECYPCOB

BionoTEs: Elena A. Korol — Doctor of Technical Sciences, Professor, Professor of the Department of Hous-
ing and Public Utilities; Moscow State University of Civil Engineering (National Research University) (MGSU);
26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation; professorkorol@mail.ru;

Anna G. Gudkova — Candidate of Technical Sciences, Senior Lecturer of the Department of Housing and Public
Utilities; Moscow State University of Civil Engineering (National Research University) (MGSU); 26 Yaroslavskoe
shosse, Moscow, 129337, Russian Federation; 1948168@mail.ru;

Rima S. Petrosyan — Candidate of Technical Sciences, Associate Professor of the Department of Technology
and Organization of Construction Production; Moscow State University of Civil Engineering (National Research
University) (MGSU); 26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation; PetrosyanRS@mgsu.ru;

Diana D. Antoniadi — postgraduate student of the Department of Housing and Public Utilities; Moscow State
University of Civil Engineering (National Research University) (MGSU); 26 Yaroslavskoe shosse, Moscow,
129337, Russian Federation; antoniadi23@mail.ru.

Contributions of the authors: all authors made an equivalent contribution to the preparation of the publication.
The authors declare that they have no conflict of interest.

443

9Z0Z ‘¢ ONSS| "LZ 2WnNjo/ . 3In}08}IYdJy PUB UOI}ONIISUOD UO [BuInOf AJYIUOIN « NSSIN MIUISOA
920z ‘¢ ¥ohuiag "Lz woL . (8Ulu0) 0099-70SZ NSSI (1uld) GE60-2661 NSSI » ADJIN d¥MHLODg



