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YOK 697

OnTumusaumsa acpheKTMBHOCTHU
NMacTUHYaTbIX TeNNOOOMEeHHMNKOB
B CMCTeMaxX TensioCHabXxeHusA

E.M. KMpnw-leBa1, rA. MenBeneBaz, A.M. XaJ'II/IyJ'IJ'II/IH2

" ®rE0Y BO «KasaHckuil HayuoHarbHbIl uccriedosameribCKull
mexHu4eckul yHueepcumem um. A.H. Tyrnoneesa-KAW»;
2 @rB0Y BO «KasaHckuli 2ocy0apCmeeHHbIU apXumeKkmypHOo-
cmpoumersibHbIlU yHUgepcumemy»,
2. KasaHb (Poccusi)

KnioyeBble cnoBa u (pa3sbl: KOHCTPYKTUBHbIE peLue-
HWSI; ONTUMM3aUUA; CUCTEMbI OTOMMEHMUS; TENNOOOMEHHMWKN;
9KOHOMMUS SHEPTUN.

AHHOTauumsa. lNnacTMHyatble TENNOOOMEHHUKM SABNSAOT-
CSl BaXXHbIMW 3rieMeHTaMn B SHEepreTU4ecknx cuctemax, Tak
Kak OHM cnoco6CTBYOT ahPEKTUBHOMY TENNOOOMEHY MEeXay
paboumn cpegamun, YTO HanpsiMyto BrMSieT Ha OOLLyH0 npo-
N3BOANTENBHOCTb M 3KOHOMUYHOCTb CUCTEM.

B paHHOM cTaTbe aHanmM3upyloTCa OCHOBHbIE MNapame-
Tpbl, Bnvsaowme Ha 3PPEKTUBHOCTb TENNOOOMEHHMKOB, Ta-
KMe Kak nrowjagb NOBEpPXHOCTWU, CKOPOCTb MOTOKAa M Temne-
patypa TennoHocutenen. PaccmaTpuBaloTcs COBPEMEHHbIE
MeToAbl ONTMMMU3aLUK, BKOYAsi UCMONb30BaHWE HOBbIX Ma-
Tepuanos, ynydleHne KOHCTPYKUUW MNAacTMH U BHeApeHue
WHTENNeKTyanbHbIX CUCTEM ynpasreHnda. Takke yaoensercs
BHMMaHne 3KOHOMUYECKMM acnekTaMm, CBSA3aHHbIM C BHeape-
HMEM ONTUMU3NPOBAHHbBIX PELLEHUNA.

Llenb paboTbl — M3y4nTb M MpoaHanuanpoBaTb COBpe-
MEHHbIe Noaxoabl K oNTUMM3aumMm paboTbl NACTUHYATLIX Te-
NNoobMeHHMKOB B cUCTeMax TennocHabXeHus.

3agaun: paccMoTpeTb OCHOBHbIE MNacTMHYaTble Tenso-
OOMEHHMKM 1 UX NPUMEHEHNE B CUCTEMAX TENTOCHaOXeHUS;
npoaHanuanposatb ¢akTopbl 3PEKTUBHOCTU TEMMOHOCK-
Tenew; N3y4ynTb COBPEMEHHbIE METOAbl NOBbILLIEHUA 3 deEK-
TMBHOCTW KOHCTPYKLUK; NCCrefoBaTb 9KOHOMUYECKNE acnek-
Tbl BHEAPEHUA ONTUMM3NPOBAHHbIX PELLEHUA B 3KCnnyaTta-
LMo NnacTUHYaTbiX TenrnoobMeHHUKOB; padpaboTtaTb peko-
MeHZauun No yny4vweHno NpOeKTUPOBAHNSA U 3KCMyaTaumm
nnacTMHYyaTblX Ten00BMEeHHNKOB Ha OCHOBE NPOBeAEeHHOro
aHanusa.

MnoTesa nccrnegoBaHusA: ONTUMMU3aUMA KOHCTPYKUMK Y
3KCMyaTaunoHHbIX MapamMeTpoB MNnacTUHYaTbiX Tennoob-

Tennocm76meHue, eeHmunayus, KOHaUL‘UOHUPOBaHue eosdyxa,
2a3ocHabxceHue u oceeujeHue
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MEHHMKOB MO3BOMUT 3HAYMTENBbHO MOBLICUTH WX TEMOBYHO
3(PPEKTUBHOCTL M IHEPTETUYECKYHD IKOHOMUYHOCTb B CUCTE-
Max TennocHabxeHnsa 6e3 yBenuyeHust 3aTpaT Ha 3Kchiya-
Taumo n obcnyxmneaHume.

BeBeaeHune

MnactMHyaTble TeNNIOOOMEHHMKM obecnevnBaloT 3dEKTUBHBIA TENNOOOMEH MexXay ABY-
Msi unum Gonee cpegamu. VX LUMpoKoe NpUMEHEHNe B aHEpreTuke, NULLEBOM NPOMbILLIIEHHOCTH
n xmMmnn 0ByCrnoBNEHO BbICOKON 3(PEEKTUBHOCTBIO, KOMMAKTHbIMKM pasMepaMum U BO3MOXHO-
CTbi0 aganTaumm K pasnuyHbiM ycnoBmaM akcnnyatauun. OgHako ¢ yBenvyeHvem TpeboBaHui
K 9HeproapeKTMBHOCTN U YCTONYNBOMY Pa3BUTUIO BO3HWKAET HEOOXOAMMOCTb B MOCTOSIHHOW
onTMmnsaumm paboTbl 3TUX YCTPOMCTB.

B npouecce nccnegosaHus OyayT pacCMOTPEHbI KroyeBble NapaMeTpbl, BAUAOLWNE Ha NX
3(pPEeKTUBHOCTb, a Takke IKOHOMUYECKME acneKTbl BHEOPEHUS ONTUMU3NPOBAHHBLIX PELUEHUN.
PesynkraThl 4aHHOro aHanusa noMoryT cpopmynmpoBaTb pekoMeHgauun ansa yny4dweHust npo-
eKTUPOBaHWs M 3KCMyaTauun nnacTuHYaTbix TENNOoOOMEHHNKOB, YTO, B CBOK ovepenpb, byaet
cnoco6CcTBOBaTL NOBbLILLEHUIO 06LLE 3MEKTUBHOCTIN TEMNOBLIX CUCTEM.

MnactnHyatble TennooOMEHHUKM NpeacTaBnsloT cOOOM KOMMNAKTHblE PeKynepaTuBHbIE
YCTPOWCTBA, B KOTOPbIX TENSIO0OMEH NPOMCXOANT Yepe3 TOHKNE MEeTanmMyeckme nnactuHbl Tomn-
wuHom ot 0,4 oo 0,6 MM. DT NNACTUHbLI, N3FOTOBIEHHbIE N3 KOPPO3MOHHOCTOMKUX MaTepunanos,
cobpaHbl B nakeT, 06pasyoLmi LeneBble KaHanbl Ana asvxkeHus TennoHocutenen [1]. JaHHble
annapaTbl NPUMEHSIOTCA B XWMbIX AOMax, KOMMYHarbHbIX NpeanpusaTUaX, NPOMbILLNIEHHOCTH,
BKMNtoYas nuwesble [2].

[eomeTpusa nnacTuH okasbiBaeT NpAMOe BO3OENCTBME Ha MNnolwiadb Tennonepegadv u xa-
pakTep AOBWXeHusa xugkocten. BonHoobpasHaa dopma 1M pudrieHMe NOBEPXHOCTU MNSacTUH
CrnocoBCTBYIOT CO34aHMI0 3aBUXPEHUI B NOTOKAX, YTO yCUINIMBAET TENSIOMACCOOOMEHHYI0 aKTUB-
HOCTb. YBenuyeHne nnowagn NoBepPXHOCTU AOCTUrAeTCs He TOMbKO 3a CYET KonmudecTBa nna-
CTMH B TeNI00OMeHHMKe, HO 1 3a c4eT Bblbopa yrna HaknoHa BOMH 1 wara pudnenus [3].

PexxMMbl NOTOKa onpeaensioT xapaktep TypOyneHTHOCTU U MHTEHCUMBHOCTb NepemMelunBa-
HWUS XKMAKOCTU. [MOBbILEHNE CKOPOCTM TEYEHUS YCUNMBAET TYpOYyNeHTHOCTb, YTO ynydliaeT Te-
nnoobmeH, O4HaKO 3HaYUTENbHbIN POCT pacxoda KUOKOCTU Bbi3bIBAET yBENUYEHNE NoTepb AaB-
neHna n aHeprosaTtpaT Ha nepekadky. Nynbcauumn NoToka, UX YacToTa U amnnnMTyda okasbiBaloT
AONOnHUTENbHOE BnUsAHME. [py 3TOM MpK CAMLWIKOM BbICOKOW 4acToTe MMM Marnown CKOpPOCTU
noToka adPeKTMBHOCTbL Tennonepenadn cHmxaetca [4].

CoBpeMeHHble MeToAbl NoBbIWeHUA 3P PeKTUBHOCTHU
NnacTUHYaTbIX TeNI006MEeHHUKOB

Ona ycuneHnsa TypbyneHTHOCTM NOTOKa NPUMEHSIOTCA TypOynmsaTtopbl U cneunasnbHble no-
BEPXHOCTU, MHTErPUPOBAHHbIE B KOHCTPYKLMIO NNACTUH UNKU yCTaHaBnMBaeMble BO BXOAHbIX Ka-
Hanax TennoHocuTtenen. MmMaeHom 3agadven densieTcs nogdop TypbynmsaTopos, obecnevmBato-
LWMX ONTUManbHbIN GanaHc Mexay pocToM KO3dhdUUMEHTa TENNOOTAAYN U rMapaBnMyYeCcKUMn
notepsamu [4].

[na un3roToBrneHns nnacTuH 4aie MCronb3yTCs KOPPO3MOHHO-CTOMKME HepxasetoLime
ctanu mapok AISI-316 v Bbiwe, a Takke 6onee goporune, HO APPEKTUBHbIE TUTAHOBLIE CMNaBbI.

[nga 6opbbbl C 3arpsA3HEHUSAIMM N HaKUMbIO, CHUXaWUMK 3P(PEKTUBHOCTb paboTbl, Bax-

Heating, Ventilation, Air Conditioning, Gas Supply and Lighting 9
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HbIM 311EMEHTOM CTaHOBUTCS PErynspHoe TeXHUYeckoe obCnyXuBaHne 1 BHeOpeHUe KOMMeKc-
HbIX CUCTEM BOAOMOArOTOBKM.

JKkcnepuMeHTanbHasi NpoBepKka AaHHbIX TEXHOMOrMA NPOBOAUTCA MyTeM CPaBHUTEMbHbIX
UCMbITAHUA PasNNYHbIX KOHCTPYKTUBHbLIX KOHGUrypauuin TennoobMeHHUKOB Npu OOUHaKo-
BbIX rMOPOAVHAMUYECKUX M TENnoBbIX YCNoBUsiX. PesynbtaTtbl TakMx WUCCNenoBaHWin No3Bos-
0T BbISIBUTb OMTMMAaribHblE COYETaAHUS FEOMETPUYECKMUX MapamMeTpoB MMacTUH, MaTepuanos U
YCTPOWCTB TypOynusaumm, YTo CryXMT OCHOBOW AN nocrenylowen agantauum KOHCTPYKUUIA K
KOHKPETHbIM YCMOBUSM TEMNNOCHaGXEHMS.

YucneHHoe mMogenunpoBaHue npoueccoB Tennonepenayin u rnapoanHaMmKumn

[nsa oueHkM paboTbl ONTUMU3NPOBAHHBIX MNSACTUHYATLIX TEMNOOOMEHHUKOB BCE Yalle npu-
MEHSIeTCS YMCreHHoe ModenvpoBaHme, B YaCTHOCTU, METOAbI BbIMUCIUTENBHON rMMAPOANHAMMKN
(CFD). Takon nogxop, NO3BONSAET AeTanbHO UCCNeaoBaTb Npouecchl Tennonepeaayn n rmgpo-
ONHAMUKM, YYUTbIBAsS CIOXHYH reOMEeTpuo rodopmpoBaHHbIX pebep U HeCTaHAAPTHLIE PEXUMBbI
OBWXeHUs TennoHocutenen. B otnuume oT TpaguUMOHHBIX 3KCNEePUMEHTarnbHbIX U SMNNpUYe-
CKMUX METOAOB, YMNCIEHHOE MOAENMPOBaHME CNOCOBHO CO3[4aBaTb BbICOKOTOYHbIE MOAENWU, OT-
paxarowime peanbHoe B3aMMOAENCTBUE MOTOKOB C MOBEPXHOCTAMM NIACTUH, YTO Heobxoammo
ONs ONTMMM3aLNN KOHCTPYKLMK N pexxuMoB paboTel annapaTos [5].

B pamkax BbIYUCANTENBHOIO MOAENUPOBAHUSA WCMOMb3yeTCs MNPOrpaMMHbIN  KOMMSEKC
ANSYS (Bepcusa 19.2) ¢ npumeHeHneM TypbyneHTHbIX mogenen Tuna RANS, koTopble yunTbiBa-
0T NEPEHOC Tenna n CNoXHble NapaMeTpbl TEYEHMA BHYTPU TennoobmeHHbIX kaHanoB. Kniove-
BbIM MapamMeTpoM 1ccrnefoBaHWs BbICTyNaeT Wwar rogpbl, TO €CTb YUCMO BOSH HA NNacTuHe, Ko-
TOpbIN BapbupyeTca oT 5 Ao 9. Mogenn nokasbiBaloT, YTO yBenu4eHue wara roopbl NpMBOaUT K
CYyLLIeCTBEHHOMY POCTY TENoBOro notoka npumepHo Ha 10,8 %, conpoBoxaatowemycst yBenu-
YyeHnem nepenaga gasneHunsa 0o 28,3 %. ITOT hakT UNNKCTPUPYET KNacCUYEeCKUn KOMMPOMUCC
MeXay pOoCTOM Tenrnonepeaadv v NOoBbILEHNEM MMOPaBIMYECKOro COnpoTMBEHNs, hopMupys
OCHOBbI ANnd Bblbopa Hanny4Llero COOTHOLLEHWUS NapamMeTpoB B NpoLecce NpoekTuposaHus [5].

UucneHHoe MoaennpoBaHue No3BONdeT uccrneaoBaTb BAUSHUE OPYrMX KOHCTPYKTUBHBIX Na-
pameTpoB, TaKMX KaK Yron HakrnoHa CTEeHOK Andy30pHbIX KaHaNoB N XapaKTepUCTUKN NoBepX-
HOCTM NPOTOKA, KOTOPble HEMNOCPEACTBEHHO BANAIOT HA pa3suTne TypOyNeHTHOCTM N MHTEHCKB-
HOCTb TennoobmeHa. Micnonb3oBaHne Taknx Mogenen cnocobCTBYET BbISIBNIEHNIO ONTUMarbHbIX
3Ha4YeHW NapameTpoB, MPU KOTOPbIX AOCTUraeTCsl MakCcMMarnbHOe MoBbiLLeHNe aHeproaddek-
TMBHOCTM ©€3 Ype3MepHOro pocta NoTepb HaMopa, YTO KPUTUYHO AN CHWXKEHUS SHepro3aTpar
Ha UMPKYNSaUMIo TennoHocuTens.

3a c4yeT BbICOKOW AeTanu3aumm YMCneHHble MeToabl 3IPMEKTUBHO MHTENPUPYIOTCS C MaTe-
MaTUYECKUMU MOoZENSIMU ONTUMAIbHOIO ynpaBfneHus aKcnnyaTaunen TennoobMeHHMKOB. 3TO
Nno3BOornsieT NPOrHo3mMpoBaTb paboTy YCTPONCTB B peanbHOM BpeMeHu, agantupysa pabouve pe-
XUMbl K M3MEHSAIOWMMCA TEMMOBbIM Harpy3kam u obecneunBas cTabunbHyl0 TEMMOBYH MNpPO-
N3BOAUTENbHOCTb C MUHUMAmbHBIMW 3HEPreTMYecKUMKn 3atpataMmn. Takon NOAXOA OTKpbiBaeT
BO3MOXXHOCTWU ANs1 KOMMMEKCHON LMAPOBON HACTPOMKM CUCTEM TENNOCHAGXEHUSI C MCMONb30-
BaHWEM [aHHbIX YXCIIEHHOro aHanunsaa [5].

MpenmyLiecTBa YNCMEHHOMO MOOENUPOBAHNUS 3aKMOYaloTCA B BO3MOXHOCTU 3KCNEepUMEH-
TMPOBaTb C LUMPOKMM CNEKTPOM MapaMeTpoB U ycrnoBun 6e3 HeobXoaMMOoCTU LOPOroCTOALLUMX
U13nYEeCKMX OMbITOB. JTO COKpaLLaeT BpeMs pas3paboTku, NoBbILWAET TOYHOCTb MPOrHO30B U
CcrnocobCTByET BHEAPEHUIO MHHOBALMOHHBIX PELUEHUA B KOHCTPYKUMIO MAacTMHYaTbIX Temnno-
obmeHHMkoB. C yyeToMm pocTa TpeboBaHUN K 3HEProdddEKTUBHOCTU N YCTOMYMBOCTM CUCTEM
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TennocHabxeHuss npumeHeHne CFD-mopenet CTaHOBUTCS HeoGXoauMbIM 3TanoM NPOeKTUpO-
BaHMS 1 ONTUMU3aLUM TENNOOOMEHHON annapaTypbl.

PekomeHpauum no BHeAPeHUK ONTUMUINPOBAHHbIX TEeXHONornm B NPOMbILUSIEHHOCTb

Ha ocHoBe npoBegeHHbIX UCCregoBaHUM pekoMeHAYeTCA KOMMMEKCHbIN NOAXon K BHeape-
HWUIO ONTMMM3MPOBAHHbBIX TEXHOMOIMI B CUCTEMbI TENNOCHAOXKEHUS aAMUHUCTPATUBHbIX, XWUIbIX
1 0OLLECTBEHHbIX 30aHWUI, a TakkKe YacTHbIX AOMOB. Pe3ynbraTbl 9KCNEPUMEHTOB U YMCIEHHOMO
MOAENMPOBaHUA NOATBEPXKAAIOT, YTO NOBbILEHNE IPPEKTUBHOCTM TEMNIOOOMEHHUKOB B COYe-
TaHUM C UMGPOBM3aLMEN NMPOLECCOB NO3BOMAET 3HAYUTENBHO YNYYLINTL Ka4eCcTBO TennocHab-
XEHUS U CHU3UTb dHepreTnyeckune 3arparbl.

MpakTnyeckasn peanusaumst AormkHa ObiTb OPUEHTMPOBaAHA Ha MHTErpaLmIo MHTENNEKTyarnb-
HbIX CUCTEM OTOMNSIEHUSA C aBTOMATUYECKUM YNpaBreHneM U UCNofb30BaHMEM YMHbIX TEpMOCTa-
TOB, YTO obecneunBaeT aganTaumio paboTbl 0OOPYAOBAHUSA K TEKYLLMM Harpyskam v MUHUMU-
3aumio TennonoTtepb. MNpuMeHeHne COBPEMEHHbLIX TEPMOMU3ONSALUMOHHBIX MaTepuanoB CHWXaeT
3HeprooTAayvy B OKpyXaroLLyto cpefy, YTO NOATBEPXAAeTCs YNCTEHHbIM aHann3oM napaMeTpoB
TennoobmeHa. Takum o6pa3om, KOMMNEKC Mep CNOCOOCTBYET YASIMHEHMIO CpOKa 3KCMyaTaumm
06bEKTOB M MOBbIWEHNIO KOMGOpPTa Nornb3oBaTtenen 6e3 N3BbITOYHbIX AHEPreTUYEeCKnX 3aTpar.

VMcnonb3oBaHWe NporpaMMHbIX KOMMAEKCOB, Nogo0HbIX «LiMdpoBomy TennocHabXeHuo»,
no3BonsieT nornyyatb AeTarbHble TOMNMMBHO-IHEpreTudeckme GanaHcbl, BECTU HeNpepbIBHbIN
MOHUTOPUHI COCTOSAHMUS 060pPYAOBaHNS U ONepaTUBHO BbISBNATL COOM U NOTepu. JKCnepuMeHr-
TanbHble AaHHble, HaNpUMep M3 NpoekToB B Jlnneuke n BopoHexe, 0EMOHCTPUPYIOT BO3MOX-
HOCTb CHWXeHus pacxoga Tenna Ao 40 % m pocTta ckopocTn OBHapYyXeHUss aBapuMHbIX CUTY-
auun 6onee yem Ha 90 %. OT0 gaeT HagexHyl nnatopMy ANA NPUHSATUA CBOEBPEMEHHbIX
yNpaBfieHYEeCKNX PELLEHNI N NOBbLILWEHNSA YCTOMYMBOCTU CUCTEM [6].

nepcneKTVIBbI pa3BuTusa TEXHONOrnM NAaCTUHOYHbIX TENNTOOOMEHHUKOB

MepcnekTnBbl pa3BUTUSE TEXHONOMMI NNAcTMHYaTbiX TeNNoobMeHHUKOB B Poccum cBsi3aHbl C
ANHAMNYHBIM 9KOHOMUYECKMM POCTOM U OOHOBPEMEHHBIMW Bbi30BaMu, OBYCNOBMEHHbIMU CaHK-
LUMAMW U FTOTUCTUYECKUMU OrPaHUYEHNAMMN.

B obnactn matepuanoBefeHus AanbHeEWLMe UCCrnegoBaHMs OpUEHTUPOBaHbl Ha BHedpe-
HMEe HOBbIX BbICOKOMPOYHBLIX M KOPPO3MOHHOCTOMKUX CriaBOB MU KOMMO3UTHBIX Matepuanos,
cnocobHbIX BblaepXMBaTb Bonee xecTkMe 3aKCnnyaTauMOHHbIe YCrOBUS, yBennuuBaTb OOMro-
BEYHOCTb W CHWXaTb MOTepu Tenna 3a CYET YIyYLWEHHbIX Tennoguanyecknx CBOWCTB. Takoe
HanpasneHve MO3BONWUT CO3A4aBaTb TENNOOOMEHHWKN C MeHbLUe Maccon u rabaputamu, 4To
obneryaet MOHTax M obcnyXrBaHWe, a Takke YMEHbLUAeT pecypcHble 3aTpaTbl Ha NPOM3BOA-
CTBO W 3KCryaTaumio.

ABTOMaTM3auusa ynpasneHus npoueccammn Tennonepegadu npuobpetaer Bce OGonbLuyto
3Ha4yMMoCTb Brnarogaps BHeOpPeHWUo LUMAPOBbLIX CUCTEM KOHTPOMS U NPEAUKTUBHOW aHaNUTUKK.
Pa3BuTne MCKYCCTBEHHOrO MHTENMEeKTa U MalWHHOrO 0By4eHUst OTKpbIBAET BO3MOXHOCTM ANS
CO30aHNSA aganTUBHbIX TENNOOOMEHHMKOB, aBTOMATMYECKU perynupyrowmx paboyne napame-
TPbl B PEXMME pearnbHOro BpeMeEHU C YY4ETOM U3MEHEHUIN HArpy3kn M TEXHUYECKOro COCTOSAAHUSA
obopyaoBaHuA. 3TO NO3BOMUT MOBLICUTL OOLLYIO AHEProa(PEKTUBHOCTb N YBEMUYUTL CPOKM
6e3aBapuHOM 3KcNnyaTaumu, a Takke CHU3NUTb 3aTpaTbl Ha 06CNyXXMBaHWE U PEMOHT.

B KoHTekcTe pasBuTUSA MHAPACTPYKTYPbl akKLEHT OenaeTcs Ha UHTerpauuio nnacTuHYaTbixX
TENNoOOMEHHNKOB B cnCTEMbI «YMHOrO» YKKX 1 NpOMbILLNEHHOCTU, YTO pacLUMPUT PyHKLMOHAN
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n ob6ecneunTt BbICOKYHO CTEMEHb MPO3PaYHOCTU N YNPaBrseMoCcTy NPoLEeccoB TennocHabXeHus.

PocT BHYTpeHHero pbiHKa, OLEeHMBaeMbI B cpegHeM Ha ypoBHe 6—7 % B rog, ¢ nNporHosu-
pyembiM npesbiweHneMm 32 munnuapgos gonnapos k 2029 rogy, co3gaeT 6naronpusTHbIA KO-
HOMWYECKUIN KNUMaT ONs MHBECTUUMW B NepcrnekTuBHble pa3paboTkm u npom3BoacTso. Pege-
parbHble NporpaMmbl UMNOPTO3aMeELLEHNS U NOOAEPXKKA MHHOBALUUN CTUMYNUPYIOT NosiBReHune
YHUKanbHbIX OTEYECTBEHHbIX NPOAYKTOB M paclUMpeHne Ymcna Y4acTHUKOB pblHKA, YTO BeAeT K
MOBbILLEHNIO KOHKYPEHLMM N YCKOPEHHOMY TEXHOMOMMYECKOMY pasBuTuio [6].

3aknro4yeHue

B xoge mccrneqoBaHus BbINOMHEH KOMMIIEKCHLIM aHanm3 u pa3paboTka MeTOL4OB MOBbILLE-
HUS 3PPEKTUBHOCTM NNACTUHYATBIX TENSIO0OMEHHUKOB, UCNOMb3yeMbIX B CUCTEMax Tenno-
CcHabxeHus. [leTanbHOe M3y4yeHMEe COBPEMEHHbIX KOHCTPYKLMIA MO3BOMNIO BbISIBUTb KIHOYEBbIE
napameTpsbl, BIMSHUE KOTOPbIX Ha Tennonepegady v ruapoaMHaMmnky Hanbosnee CyLeCTBEHHO.
Ocoboe BHMMaHWe yaeneHo reoMeTpuYeCKUM XapakTepucTMkam NAacTuH U pexumam OBuKe-
HUSA TENSIOHOCUTENEN, YTO Aano BO3MOXHOCTb CHOPMUPOBATb ONTUMAarbHbIE BapuaHTbl ynyud-
LWeHUs TennooOMeHHON NOBEPXHOCTU U YCNOBUIA paboTbl YCTPOWCTB.

YucneHHoe mogenupoBaHne, OCHOBAHHOE Ha PELUEHUN YPaBHEHUA TMAPOAWHAMUKA U Te-
nnoobmeHa, NO3BONUNO ONTUMU3NPOBATb KOHCTPYKTUBHbIE NapaMeTpbl 1 onpeaenuTs paboyne
pexuMbl, obecneymBamlne MakCUManbHOE MOBbIWEHNE 3HEProddOEKTUBHOCTU MPU MUHU-
MarbHbIX NOTEPSAX AABMEHUS.

OKOHOMUWYECKUI aHanNu3 nogTBepann, YTO BHeAPEeHUe ONTUMMU3UPOBAHHbLIX TEXHOMNOMN Cy-
LLIECTBEHHO CHWXXAET 3KCMyaTauMoOHHbIE pacxodbl 3a CHET YMEHbLUEHUS 3aTpaT Ha SHEPruo 1
TEeXHU4eckoe obecnyxmBaHue.

Pa3paboTtaHbl pekomeHgaumm ansi NpOMBbILLSIEHHOrO BHEAPEHUS ONTMMWU3NPOBAHHLIX Mna-
CTUHYATbIX TENNOOOMEHHMKOB, BKMNOYaOLWME NPUMEHEHUE LMAPOBLIX CUCTEM KOHTPONS, aB-
TOMaTM3aumMm N NCNonb30BaHNE COBPEMEHHBLIX MaTepuanoB. Peanusauus sTux pekoMmeHgauun
NPUBOANT K MOBbLILEHWNIO HAAEXHOCTU N afanTUBHOCTM CUCTEM TEMSOCHAOXEHMUS, a Takke K MX
3KOHOMMYECKOW 3PEKTMBHOCTU. BHeapeHne AaHHbIX pelleHui cnocobCTBYET YCTOMYMBOMY
pas3BUTMIO OTPaCIM 1 aganTauumn K COBPEMEHHbIM TPebOBaHUAM 3HeProadEKTUBHOCTU.

[MepcnekTmBbl pa3BUTUS TEXHONOIMI NriacTUHYaTbIX TENNOOOMEHHMKOB CBSA3aHbI C MHTErpa-
UMeN MHHOBALUMOHHbBIX Matepuarnos, UMdpoBu3aumm yNpaBreHs U pasBUTMEM CUCTEM Npeau-
KTUBHOro 06CnyXnusaHusl.
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Optimization of the Efficiency of Plate Heat Exchangers in Heat Supply Systems
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Abstract. Plate heat exchangers are important components in energy systems, as they
facilitate efficient heat transfer between working fluids, which directly impacts the overall
performance and economic efficiency of the systems.

This article analyzes the main parameters affecting the efficiency of heat exchangers,
such as surface area, flow rate, and temperature of the heat carriers. Modern optimization
methods are discussed, including the use of new materials, improved plate design, and the
implementation of intelligent control systems. Attention is also given to the economic aspects
associated with the adoption of optimized solutions.

The objectives are to study and analyze modern approaches to optimizing the operation of
plate heat exchangers in heating systems.

The tasks are to examine the main types of plate heat exchangers and their applications
in heating systems; to analyze factors affecting the efficiency of heat carriers; to study modern
methods for improving the design efficiency; to investigate the economic aspects of implementing
optimized solutions in the operation of plate heat exchangers; to develop recommendations for
improving the design and operation of plate heat exchangers based on the conducted analysis.
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The research hypothesis suggests that optimization of the design and operational parameters
of plate heat exchangers will significantly increase their thermal efficiency and energy economy
in heating systems without increasing operating and maintenance costs.

© E.M. Knpnnuesa, I'A. MegsegeBa, A.M. XannynnuH, 2026
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MeTtoauka ob6ecneyeHUsA TEXHONONMYHOCTHU
M PEMOHTONPUroaHOCTU
noaBoAHOU (pOHTAaHHOM apMaTypbl
npu nepexoae K CEpMUHOMY NMpPOU3BOACTBY

M.}O. KOanH

00O «bumlllurny,
2. CaHkm-llemepbype (Poccus)

KntoyeBble crnoBa u c¢pasbl: MogyrnbHas KOMMNOHOBKA
y3noB; nogBoAaHas (POHTaHHasA apmaTtypa; PEeMOHTONPUroa-
HOCTb; CEepunHoe NPOU3BOACTBO; TEXHOMOIMYHOCTb KOHCT-
PYKLMW.

AHHoTauums. Llenbto nccnegoBaHms sensetcs pa3pabor-
Ka MeToaukn obecnevyeHnsi TEXHONOMMYHOCTU U PEMOHTONPK-
rogHOCTM NOABOLAHOM (DOHTaHHOW apmaTtypbl Npu nepexoae K
cepuirHoOMYy Npon3BoACTBY. [MNoTesa nccnegoBaHus: npuve-
HeHve eguHon mogenu obecnevvBaeT BOCMPOM3BOAMMOCTb
napamMeTpoB M3Oenuii 1 cokpalleHne TPYAOEeMKOCTU MU3ro-
TOBMNEHMA N OBCNy>XMBaHMA MpU CEPUNHOM MPOU3BOACTBE.
MeToabl: aHanM3 MHXeHepHbIX pelleHui, 0606LeHe npak-
TMYECKOro onbiTa, MogenupoBaHue. [OoCTUrHyTble pesyrb-
TaTbl: pa3paboTaHa 1 anpobupoBaHa Modenb obecrneveHns
TEXHOMOMMYHOCTU U PEMOHTONPUIOAHOCTU MOABOOHON (OOH-
TaHHOW apMaTypbl, NOATBEPXKAEHHAS SKCMyaTaLNOHHBIMN 1
TEXHUKO-OKOHOMUYECKUMU IPGEKTAMN NPU CEPUMAHOM MPO-
N3BOACTBE.

OcBOEHME MOPCKUX MECTOPOXAEHUN OMMPAETCsl Ha CUCTEMbl MOABOAHOM O00bIMM U NoA-
BOOHble A0ObIYHbIE KOMMNMEKChl, B COCTaBe KOTOPbIX K BaxHenwemy ob6opygoBaHUO OTHOCUTCS
noasodHas oHTaHHasA apmartypa. [1ns uMnopro3ameLleHns 1 TEXHONOrMYEeCKON He3aBUCUMO-
ctn Poccuinckon degepaumn 3Ha4MMyo posib UrpaeT nogrotoBka HauMoHarnbHOWM HOPMaTUBHOM
6a3sbl 1 yHUUKauma TpeboBaHU K NPOEKTUPOBAHWUIO, U3rOTOBIEHWIO, UCNbITAHUAM, 06CNYXK-
BaHWIO U PasBUTUIO CepurHOro npoussoacTea [4]. MacwTabupoBaHue BbiNycka CrOXHbIX W3-
Aenvi ycTbeBOro o6opyaoBaHUs yCcunvMBaeT BANAHME NPOU3BOACTBEHHbIX AOMYCKOB, KayecTBa
COMpsXeHW, CTOMKOCTU YMIMOTHEHUA N pecypca 3arnopHbIX Y3rI0B HA UTOrOBYHO HAOEXHOCTb U3-
aenvs B akcnnyatauuu. B npaktvke pasBuTtus 3agBukek POHTaHHbIX apMaTyp Habropaercs
CMeHa KOHCTPYKTUBHbIX peLlleHun U MaTtepuanoB nog BO3AencTBUMeM OaBrneHus, arpecCuBHbIX
cped 1 U3HOCa KOHTaKTHbIX MOBEPXHOCTEN [2], NO3TOMY Npu CepurHOM Npou3BoacTee TpebyeT-
Csl cornacoBaHue KOHCTPYKTUMBHBIX PeLleHU C BO3MOXHOCTAMM TEXHONOMMYEeCKoro npowuecca u
C nocrneayrwmm peMoHToM [3]. B ¢BA3M C 3TUM TEXHONOMMYHOCTb U PEMOHTOMNPUIOAHOCTb NOA-
BOLHOWN (POHTaHHOW apMaTypbl Lienecoobpa3Ho paccmMaTpyBaTth Kak napameTpbl, nognexaiimne
yrnpaBneHuio Ha ypoBHe MeToauku. PaboTbl Mo peMoHTY 1 pas3bopy hOHTaHHOW apmatypbl OT-
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Tabnuua 1. SkcnnyaTtauuoHHbIe K TEXHoMNormyeckue TpeboBaHNns K NOABOAHON POHTAHHON

apmartype
TpebosaHus CopepxaHve TpeboBaHus
CoxpaHeHue HKLUMIA B 3aaHHbIX OaBNeHUsiX U Temnepartypax Mop-
PabotocnocobHocTb g (*)yv H A A paryp P
) CKOW 1 NIiacToBOW cpeabl
0
X
I [epMeTUYHOCTb 3anopHbIX U COeAMHUTENbBHBIX Y3M0B BO BCEM AManaso-
e [epmeTnyHOCTL
5 He Harpysok
§ Koppo3anoHHas cToikocTb CoxpaHeHve napameTpoB B arpeccyBHbIX CpeAax aKcnmyaraumm
c .
5 | HapexHoctb yanos 3afaHHbIV pecypc 3amopHbIX U YMOTHATENbHbIX AfIEMEHTOB
4
® CoBMeCTUMOCTb C MOABOAHBIM WMHCTPYMEHTOM M MOHTaXHbIMW One-
MoHTaxHas cCoBMeCTMMOCTb
pauusamu
PemoHTONpUrogHocTb 3ameHa y3noB 1 JOCTYMHOCTb pa3bopku Npu cepsumce
1
)]
o <
5 g TexHOMorM4YHOCTb U3roToBreHnst | BocnponssoammocTb pasmepos 1 hOPMbl MPY CEPUNHOM BbiMyCke
I o -
é Z | TexHOMorn4HoCThL CHOPKU MoBTOPAEMOCTL COOPOYHBIX ONepaLuii 1 MOMEHTOB 3aTSXKKU
—_
KoHTponb 1 ucnbitaHns MoaTBeEpXKAEHNE NapameTpoB nocrne cbopku U peMoHTa

HOCSITCS K OnepaunsiM C BbICOKON TPYAOEMKOCTbIO U MHOXECTBOM perfiaMeHTUPOBaHHbIX LIAroB,
YTO OTpaXKaeTCs B MpaKTMKe NOArOTOBKM MepcoHana v MHCTPYKTMpoBaHus [4]. [ina cokpalleHus
BPEMEHN BOCCTaAHOBIEHUS U CHUXEHUS BEPOSTHOCTU OLUMBOK YyXXe Ha aTane CepumrHOro npo-
N3BOACTBA HEODOXOAMMA KOHCTPYKLMS, OPUEHTUPOBAHHAS HA MOAYMbHOCTb Y3M0B, AOCTYMHOCTb
Kpenexa 1 noBTopssieMoCTb onepaunin pasdopku n cbopku [5]. CnegosatensHO, BBeAEeHNE METO-
AVKn obecrnevyeHnss TEXHONMOMMYHOCTU U PEMOHTOMPUIOAHOCTM MPKU Nepexoae K CEpUMHOMY Npo-
N3BOACTBY SABMNSAETCH BaXHbIM MHCTPYMEHTOM CHWXEHUSA 3KCMIyaTalMOHHbIX NOTePb, CBA3aHHbIX
C OANUTESNbHBIMU NPOCTOAMM N CIIOXHOCTLIO CEPBUCHbIX onepauumn [1].

Mpexpae Bcero, uenecoobpasHo BbIAENUTL SKCNIyaTauuoOHHbIE U TEXHONOrnyeckme Tpebo-
BaHMA K NoaBoAHou boHTaHHOM apmaTtype (Tabn. 1).

Ha ocHoBaHuM 3TMX TpeboBaHWI, a Takxke onbiTa NPodeccMoHanbHOM AeATeNbHOCTU aBTo-
pa B Ka4eCTBe rMaBHOIO UHXeHepa W reHepanbHOro AupekTopa npeanaraeTca mogerns obecne-
YEHUS TEXHONMOMMYHOCTU U PEMOHTOMNPUIOAHOCTM NOABOAHON (hOHTAHHOW apMaTypbl Npy cepun-
HOM MPOWN3BOACTBE, B OCHOBE KOTOPOM nexar ABe METOANKM:

— MeToauka obecneyeHns TEXHONMOMMYHOCTU KOHCTPYKLMM NPpY CEPUNHOM NMPON3BOACTBE;

— MeToauka obecneyeHuss PEeMOHTOMPUIOAHOCTM Ha OCHOBE MOAYMbHOM KOMMOHOBKM
y3rioB.

MNepBas mMeToAuKa OpPMEHTUPOBAHa Ha NEpeBOA SKCMyaTauMOHHbIX U TEXHOMOTMYECKMX
TpeboBaHUN B KOHCTPYKTOPCKUE pELLEHUs, ANs peanu3aummn KOTOpbIX Ha NpPovM3BOACTBE AOCTa-
TOYHO TUMOBBIX orepaunn 06paboTkn, COOPKN U KOHTPONA C BOCMPOU3BOAUMbBIMW AOMYCKaMu U
nocagkamu, nNpu 3TOM KOHCTPYKUMS 3adaeT TexHonormveckne 6a3bl, obecneymBaer B3anMo3sa-
MEHSIEMOCTb KPUTUYECKUX AeTanen n AonyckaeT KOHTPOMNb napaMeTpoB repMeTUYHOCTU U reo-
METPUN Ha CEPUMHOWN OCHACTKe MO eAuHbIM KapTam KOHTpons. CornacoBaHWe KOHCTPYKUUW C
NPOU3BOACTBOM BbIMOSHAETCA 3a CYET YHUUKALMN HOMEHKNaTypbl MaTtepuanoB 1 MOKPbITUN
B NMHEWKe, OrpaHNYEeHNs YMCra YHUKamNbHbIX NOBEPXHOCTEN YMMOTHEHUS U pe3bboBbIX coeau-
HEHUN, a TaKkKe BBeOAEHUS COOPOYHLIX PELUEHWU, NPU KOTOPbIX pesyrnbraT ONpeccoBKU U PyHK-
LMOHAanNbHbIX UCMbITAHUA NOATBEPXAAETCA MOBTOPSEMO ANS KaXaou eavHUUbl n3genusa B nap-
Tun. BTopas meToamka OpueHTMpoBaHa Ha BblAerieHne CMEHHbIX Mogynewn U ctaHaapTusauunto
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Puc. 1. Mogenb obecnevyeHns TEXHOMOrMYHOCTU U PEMOHTOMNPUIOAHOCTU NOSBOLAHOM
¢OHTaHHOW apMaTypbl NPU CEPUNHOM MPOU3BOLACTBE

NHTEP(ENCOB COEANHEHNS MOAOYIEN C KOPMYCHbIMW 3rieMEHTaMU, YTO CHMKaeT TPYLOEeMKOCTb
CEPBUCHbIX onepaunin 3a CHET 3aMeHbl Y3NoB, YHUULMPOBAHHOIO Kpenexa un npeackasyemMmom
nocnegoBaTenbHOCTU pa3bopku 1 COOPKU, NPU 3TOM COXPaHATCHA TpeboBaHMSA NO repMeTUYHO-
CTM 1 pecypcy nocne pemoHTa. ConocTtaBneHne TpeboBaHui C peLleHns My NePBON METOLMKMN
N C y3NOoBbIMU peLUEeHUSMU BTOPON METOAMKM 0BpasyeT CTPYKTYpYy aBTOpcKon mogenu (puc. 1).

Mogenb npencraenser cobon 3aMKHYTYHO CUCTEMY, B KOTOPOW 3KCMIlyaTauMOHHbIE N TEX-
Hornornyeckne TpeboBaHUS onpeaensioT coaepXaHue ABYX METOAMK, a pesynbratbl UX npume-
HEHWs1 NMOATBEPXKOAKTCA KOHTPOMEM U UCMbITaHMAMU, NOcne Yero TpeboBaHWs YTOUHAKTCS U
BOCMPOU3BOAATCH B CEPUNHOM npoussoacTee. Cnegyer OTMETUTL, YTO Mogenb chopMmnpoBaHa
Ha OCHOBE MPaKTUYeCKOro ornbiTa aBTopa, YTO MO3BONUMO onpeaenvTb 3PdeKTbl NPUMEHEHUS
mMogenu (tabn. 2).

MeToauka TexHONMOrM4yHoCcT obecneynBaeT BOCNPOM3BOAMMOCTb KOHCTPYKLUUN B MPOU3BOa-
CTBE, METoAMKa PEMOHTONPUrogHOCTU obecnevmMBaeT BOCCTaHOBMEHME WU3AENUsA B aKCnnyata-
uuK, Torga Kak CoOBMECTHOe AeWCTBUMe MeToauk (popMupyeT YCTOMUYUBYKO CTPYKTYPY CEPUMHOIO
BblMycKa NogBoAHOW (DOHTAHHOW apMaTypbl.

CnepyeTt oTMeTUTb, YTO B npouecce paboTbl rMaBHbIM UHXEHEPOM W reHeparnbHbIM ANPEK-
TOPOM ObINM BbIABIEHbI YCTOMYMBO MOBTOPSIOLLUMECHA CUTYaLMN, CBA3AHHbIE C OTCYTCTBMEM CO-
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Tabnuua 2. 3 dekTbl NPUMEHEHNSA aBTOPCKOW MOAENU

lpynna CopepxaHue adhdpekTa lMposiBneHve B Npon3BOACTBE

CHKeHVe BpeMeHn BOCCTaHOBMNeHWs pabotocno- | CokpalleHvne AnuTenbHOCTU CepBuca 3a cYeT 3a-
CcoBHOCTU MEHbI y3MnoB

[MoBbiWeHVe npeackasyemMocTu TEXHUYECKOro co- | CTabunbHOCTb repMETUHHOCTU M pecypca nocrne
CTOSIHUS peMoHTa

Okcnnyara-
LIMOHHblE

CHmKeHMe BeposiTHOCTU oOWKnBOK npu  obeny-

MoBTOPsSiEMOCTL Onepauuin pasdopku 1 cbopku
XnBaHUU P pau P P P

[NoBbILeHNE BOCMpPOn3BOANMOCTHU CEePUINHbIX

o) N CtabunbHOCTbL NapaMeTpoB B Npeaenax naptum
S n3genuin P P pen P
o
(5]
T [MoBTOPSAEMOCTb pPEe3ynbTaToB OMPECCOBKM U U3-
s CHWmXeHne BapnaTtMBHOCTM COOPKM N KOHTPONS .
5 MepeHui
c
2 . VcknodeHne pyyHoM JOBOOKM B npoLiecce cOopku
X CHWXEHWE 3aBMCMMOCTM OT UHAMBUAYaNbHOW Noa-
) N pPEMOHTa 3a CYeT yHUMKaLMM Nocagok U WH-
= FOHKM y3n0B o

Tepdencos
o CokpallleHne  HOpMO-4acoB  MpU  CEepUAHOM
s CHWXeHWE TPyAOEMKOCTU U3roTOBINEHUS
g BbIMycCke
(5]
Z CokpallleHne BpeMeHW U CTOMMOCTU CEePBUCHbIX
2 CHWXeHne 3atpaTt Ha PEMOHT U CcepBuUC .
2 onepaummn
I
e CokpallleHne  COBOKYMHbIX  3KCMyaTaunoOHHbIX
1o} CHWXeHne noTepb OT NPOCTOEB 0OOPYAOBaHMS

noTepb

rMacoBaHHOCTU MEXAy peLLUeHUsIMU Ha dTanax NPOeKTUPOBaHWUA, NOArOTOBKU MPOM3BOACTBA U
CEPBUCHOr0 00CnNyXmMBaHMS NOABOAHOM POHTAHHOW apmatypsbl. [1pakTuka nokasana, 4To 3Kc-
nayatauMoHHbIE OTKIIOHEHNSA 1 POCT TPYOOEMKOCTU PEMOHTA (POPMUPYHOTCS HA CThIKE KOHCTPYK-
LUK, TEXHONOMUN N perniaMmeHToB 06CNy>KMBaHUSA, Korga AONYCTUMbIE C TOYKM 3PEHUST MPOYHOCTH
WM M3rOTOBIIEHMS U3MEHEHMS NPUBOASAT K YCIOXHEHUIO JOCTYNa K y3nam, HapyLUeHUO NoBTO-
pAemMocTV onepaunin 1 yBENUYEHUID BPEMEHU BOCCTAHOBMEHUA U3Oenun npu CepunHOM Bbl-
nycke.

BbisiBneHHble NpobnemMbl HOCUNN CUCTEMHbIVN XapakTep 1 Hakannanmeanucb No Mepe mMacluTta-
GmpoBaHMA NPOM3BOACTBA, YTO MPOSBAANOCH B HECTAOMIMBLHOCTU NapamMeTpoB MOCMe PEMOHTA,
HeobXoaUMOCTU MHAMBUAYANbHOW MOAMOHKN Y3MOB U POCTE OObeMa KOPPEKTUPYHOLLMX onepa-
unn. lMpakTnyeckoe pelLeHne OaHHOW rpynnbl 3agad notpeboBano nepexoga OT NOKanbHbIX
AopaboToK K (hOPMUPOBAHNIO BOCMPOM3BOAMMOrO MHXEHEPHOro MOAxXoAa, B pamMKax KOTOPOro
KaXkgoe KOHCTPYKTMBHOE pelleHne OLEeHUBAETCHA Ha COOTBETCTBME TPeOOBaHUSIM M3rOTOBNEHUS
1 0B6Cny>XMBaHUA elle Ha cTaguun NpPoekTMpoBaHusa nagenus. Noatomy n Geina BeipaboTaHa co-
BOKYMHOCTb YCTONYMBBLIX MHXEHEPHbIX NpaBui, obecnevmBaloLmnx CornacoBaHne KOHCTPYKLMMU,
TEXHOMOMMM N cepBuca B €4MHOM LIMKNE CEePUMHOro NpPOM3BOACTBA, Hallealwas CBoe OTpaxe-
HMe B onucaHHon mogenu. CuctemaTtmsdaums 3TOro OnbiTa MO3BONWMSIA MEPENTM OT MPOCTOro
yCTpaHeHus Npobnem B pexvme aKcnnyataumm K KOHTponmpyemomy opMUPOBaHUIO NU3AeNnn
C npegckasyembiMy napameTpaMmy U3roToBMEHUS U BOCCTAHOBMEHMWS, YTO MOCIYXWUNO OCHOBOW
AN pa3paboTKkM aBTOPCKOM METOAMKM 0becnevyeHnsa TEXHONOMMYHOCTM U PEMOHTOMNPUIOAHOCTW.

MccnegosaHme nokasaro, YTo nepexon K CepMnHOMy Npon3BoACTBY NOL4BOLHON (POHTaHHOM
apmaTypsbl Lenecoobpa3Ho paccMaTpuBaTb Kak UHXEHEpPHY 3adady COrnacoBaHUs KOHCTPYK-
LUK, TEXHOSOMMN U3rOTOBIEHNSA U CePBUCHOrO obcnyxmeaHus. NpeanoxeHHas mogens No3so-
NseT nepeBecTn 3KCNyaTauMoOHHbIE U TeXHoMNornyeckne TpeboBaHNsA B KOHKPETHbIE BOCNPOU3-
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BOOAUMbIE pelleHusi, obecneynBatome cTabunbHOCTb NapaMeTpoB U3AENnUiA Npu U3roTOBIEHUM
N NpeackasyeMoCTb BOCCTAHOBMNEHUS B akcnnyaTtauun. Mpaktuyeckas 3HaYMMOCTb MOZEnNn 3a-
KrnoYaeTcsl B BO3MOXXHOCTM ee NPUMEHEHNS Npu CEPUAHOM BbiNycke 0TEYECTBEHHOW NOABOAHOM
hoHTaHHOW apMaTypbl, YTO CHKAET 3aBUCMMOCTb OT MMMNOPTa U BHOCUT BKMaj B pa3BUTHe Ha-
LMOHanNbHOWN TeXHOMNorM4eckon 6asbl HedpTeErasoBoro MalLMHOCTPOEHNS.
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The Methodology of Ensuring the Manufacturability and Maintainability
of Underwater Fountain Fittings During the Transition to Mass Production

M.Yu. Yudin

Bitship LLC,
St. Petersburg (Russia)

Key words and phrases: underwater fountain fittings; mass production; adaptability of
construction; maintainability; modular assembly of components.

Abstract. The purpose of the study is to develop a methodology for ensuring the
manufacturability and maintainability of underwater fountain fittings during the transition to
mass production. The research hypothesis assumes that the use of a single model ensures
reproducibility of product parameters and reduces the complexity of manufacturing and
maintenance during mass production. Methods included analysis of engineering solutions,
generalization of practical experience, modeling. The results are as follows: a model for ensuring
the manufacturability and maintainability of underwater fountain fittings has been developed and
tested, confirmed by the operational, technical and economic effects of mass production.
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AHanuns HeoGxoAUMOCTHU ynpaBrieHUA
CTpouTesibHbIMU OTXO0AaMM

3.P. Tyckaesa, [.I1. Kupryesa

@reb0Y BO «Cesepo-Kaskasckul 20pHO-Memarnypaudeckuli
uHcmumym (eocydapcmeeHHbIlU MEXHOI02UYECKUU yHUBepcUmem)»,
2. Brnadukaska3s (Poccusi)

KnioueBble cnoBa u cpasbl: 3arpsa3HeHne OKpyxato-
Wwen cpedpbl; HeadEKTUBHOE YynpaBrieHne CTPOUTENbHbLIMU
oTXo4amu; yTUnu3aumsi 1 BTOPUYHOE UCNONb30BaHME; IKOMO-
rmyeckune nNocneacTeums.

AHHOTauusa. [laHHaa cTaTbs MOCBsLLeHa aHanusy He-
06X0OANMMOCTN M aKTyanbHOCTU 3(PEEKTMBHOIO ynpaBneHus
cTpouTenbHbIMK OTXoA4amu. Llenb nccneqosaHmsa — BbISABUTb
OCHOBHble MNpobriemMbl 1 MpeumMyLLecTBa COBPEMEHHbIX CU-
CTEM yTuUnu3auuMm 1 nepepaboTkn CTPOUTENbHbLIX OTXOAOB,
a Takke oboCHOBaTb HEOOXOOMMOCTb UX BHEAPEHUS B POC-
CUNCKMX pervoHax. 3ajayn uccneaoBaHWs BKIIOYAKOT aHa-
N3 TEeKyLLEero COCTOSHUSI CUTyauuin, BbisiBneHne (PakTopos,
CMocOoBCTBYHOLNX POCTY OTXOAOB WM OLEHKY 3KONOrM4eckmx
N 3KOHOMMUYECKUX MOCNeAcTBUN OTCYTCTBUA 3PIPEKTUBHBIX
Mep ynpasneHus. [vunotesa nccregoBaHns COCTOUT B Npea-
MONOXEHUN, YTO BHEOAPEHWE COBPEMEHHbIX, 3KOMOrMYeCcKU
Be3onacHbIX MEeToOOoB YTUMM3aLMN CTPOUTENbHBLIX OTXOAOB
CYLLECTBEHHO CHWXaeT HeraTMBHOE BIUSHME Ha OKpyXa-
oWyto cpedy M cnocobCTByeT pas3BUTMIO IKOMOMMYECKON
YyCTOMYMBOCTU pervoHoB. Metogamu uccnegoBaHus SABMs-
lOTCS aHanmM3 CTaTUCTUYECKMX [aHHbIX, CPaBHUTENbHbIN
aHanu3 apPeKTUBHOCTM CyLLECTBYIOLLMX CUCTEM U IKCNEpPT-
Hble OoueHKWN. B pesynbraTte NpoBeAeHHOro aHanu3a BblsiBre-
HO, 4TO HegocTaToyHas 3PPEKTUBHOCTb TEKYLLMX CUCTEM
ynpaBreHus CTpouTeNnbHbIMKM OTXoA4aMu CrnocobcTByeT 3a-
FPSA3HEHMIO OKpYyXatlolen cpedbl, POCTY HeCaHKLMOHUPO-
BaHHbIX CBANoOK U PeCcypCHOW HEW3BECTHOCTWU, a BHeApeHue
COBPEMEHHbIX METOAOB MO3BOMUT CHU3UTb 3KONOMMYECKUN
yuwep6, obecneunTb paumoHaribHOE UCMONb30BaHME BTOPUWY-
HbIX MaTepuarioB M MOBbLICUTb 3KOSIOMMYECKYD OTBETCTBEH-
HOCTb CTPOMTENBHOW OTPacnw.

B Poccun HaGnogaetcs yCToMYMBBIN POCT KONMYEeCTBa aBapUNHBIX, BETXMX U HEMPUrOOHbIX
AN NPOXWBAHWSA 30aHUIA, YTO 0BYCNOBMNEHO eCTECTBEHHLIM M3HOCOM CTPOUTESbHBLIX KOHCTPYK-
umii. Takvme 3gaHust TpebyloT AeMOHTaxa, YTO NPUMBOAUT K yBENUYEHUIO 0Obema CTPOUTENbHBbIX
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Tabnuua 1. O6bem cTponTenbHbIX OTXOA0B U UX yTunu3aumm B Poccun 3a 2021-2024 rr.

MepepaboTka 1 ytunusaums
log OTxofbl CTPOUTENLCTBA, TOHH

CTPOUTENbHBLIX OTXOAOB, TOHH
2021 15,191 mnH 8,414 MnH
2022 35,783 mnH 35,674 MnH
2023 63,349 mnH 817,9 Thic.
2024 78,8 MnH 13,6 MnH

90
80

70 _—
60 ~

—e— OTx0A4bl CTPOUTENLCTBA,
50 TOHH
40 —=— [TepepaboTaHHbie
30 /< CTP.OTXOAbl, TOHH
20 p
10 | \//.
0 T T T
2021r 2022r 2023r 2024r

Puc. 1. uHamuvka obpasoBaHnsi CTPOUTENBbHBLIX OTXOA0B U UX yTunusauumn B Poccum
3a 2021-2024 rr.

oTxogoB. CormacHoO aHanuMTU4eCcKMM OLeHKaM, pearnbHbli 06beM CTpOUTENbHbLIX OTXOAOB B
CTpaHe JOCTUraeT COTeH MUNITMOHOB TOHH €XEerogHo.

Mo gaHHbIM Poccuiickoro akonorunyeckoro onepartopa (P30), o6bem obpaboTku 1 yTunusa-
LMKM CTPOUTENBHBLIX OTX0A0B B Poccum 3a 4eTbipe roga BbIpoc B NATb pas (tadn. 1; puc. 1).

HakonneHve n HenpasunbHas yTunusaums CTPOUTENbHbIX OTXOA40B 3arpsA3HAET NOYBEHHbIE
N BOAHblE Pecypchbl, yXyALlaeT Ka4eCTBO OKpyXarLlen cpedbl U BeOeT K yrpo3e 300pOoBbs Ha-
cenenuna. B cBs3n ¢ atum B Poccrun NOCTOSHHO pa3pabaTbiBaloTCa M BHEOPSIOTCA HOBbIE HOpP-
MaTUBHbIE aKTbl U 3aKOHbI, HaMpaBfeHHblE Ha Pa3BUTME MHHOBALMOHHBLIX TEXHOMOrMN nepepa-
BOTKM M yTUNM3auuM CTPOUTENbHbLIX OTXOAOB. OTW Mepbl BKMAYAKT CO3[aHWEe COBPEMEHHbIX
npeanpuaTMii No nepepaboTtke Mycopa, CTUMYNMPOBaHME UCMNONb30BaHUSA BTOPUYHbBIX MaTepu-
anoB B CTPOUTENbCTBE N pa3BuUTME MHAPACTPYKTYpbl Ans 6onee achdekTnBHoro obpalleHuns ¢
OTX04aMM, YTO MO3BOMSIET CHMKATb AKOMOTMYECKY0 Harpysky n obecnednBaTtb 6onee adpdek-
TUBHOE MCMNONb3oBaHne pecypcos [1].

Ha ocHoBe OaHHbIX, NPeAoCTaBneHHbIX opraHaMmyv MyHULMMAanbHOro camoynpasrieHns oT-
OEenbHOro pernoHa, 3adukcnpoBaHa AMHaMMKa KONMYEeCcTBa MHOTOKBAPTUPHBLIX XWUMbIX LOMOB,
NPU3HaHHbLIX ONAacHbIMK ANA 3KChyaTaunm 1 nognexawmnmMmm HemeaneHHomMy cHocy. Tak, B 2019
rogy KONMYEeCTBO TakMX aBapuiHbIX AOMOB COCTaBnsino 54 obbekta. B TeueHue Onvkamwimx
wecTtn nert, k 2025 roay, AaHHbBIA NoKasaTernb YBENUYUICS MPakTU4eckn B Tpu pasa, JOCTUTHYB
152 3paHun.

Mpy cpaBHUTENBHOM aHanu3e MNOoAXOAO0B K YNPaBNeHWIO CTPOUTENbHbIMU OTXO4aMW Bbl-
ABMNSAOTCA CyLEeCTBEHHbIE pa3nuuns no pernoHam. B Begywmx ropogax Poccun (Mocksa, Mo-
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Ta6nvu.|a 2. ﬂ,aHHbIe O Konmn4yectBe HecaHKLI,VIOHI/IpOBaHHbIX cBariok co CTpOI/ITeJ'IbeIMVI
otxogamm 3a 2019-2024 rr.

lon 2019 r. 2020 r. 2021 r. 2022 r. 2023 r. 2024 r.
KonuyecTtBo cBanok (LuT) 22 24 24 27 29 30
35
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Puc. 2. [JuHamrka ob6pa3oBaHnNsi HECAHKLMOHMPOBAHHbBIX CBAIIOK CO CTPOUTENbHBIMMU
oTXo4amu No oTAenbHOMY pernoHy 3a 2019-2024 rr.

ckoBckasi obnactb, KasaHb) (OyHKUMOHMPYIOT pa3BuTble HOpMaTuBHble Gasbl, cTpaTternm n MH-
dpacTpykTypa Ana ytunusaumm v nepepaboTkym OTX0OO0B, YTO CNocoBCTBYET MUHUMU3ALUK
NX HEeraTMBHOIO BO3OENCTBUS. B TO ke Bpemsa No OTAenbHbIM perMoHam noka He BblpaboTaHa
AOCTaTOYHO YeTkas cTpaTernss 1 HopMaTMBHOE perynimpoBaHue, YTo NPUBOAWUT K HaKOMMEeHUIo
CTPOUTENbHBIX OTXOOOB HA HECAHKUWMOHUPOBAHHBLIX CBankax. OTO OTpuuaTeribHO BMAUSET Ha
BHELWHWA 0bnuvK ropoaa, HapyLlaeT 3KOMOrMyeckne CUCTEMbI U BbI3bIBAET IKOHOMUYECKME MO-
Tepu 3a cdeT HeahEKTUBHOIO MCMOMb30BaHNSA pecypcos [2—4].

HaHHble, nonyyeHHble oT MUHUCTEPCTBA NPUPOAHBIX PECYPCOB M IKOMOMMMN NO OTAENbHOMY
pervoHy, cogepxawme UHopMaumio O KONUYeCTBe HEeCaHKUMOHUPOBAaHHbLIX CBarokK, npusee-
Hbl B TAbN. 2.

Kak BMaHO n3 Tabnuupl, guHamuka obpasoBaHWUs HECaHKLUMOHMPOBAHHbLIX CBarioKk CTPOU-
TernbHbIX OTXOO0B CBUAETENbCTBYET O NOCTENEHHOM pocTe ux obbema. Ha puc. 2. nsobpaxeH
rpacumk C NPOLIEHTHBbIM MOKa3aTenem eXerogHoro NpupocTa BblleyKa3aHHbIX CBasiok No cpas-
HEHWUIO C NpPeablayLnM rogom, Npyu 3TOM CPEAHU eXerogHbIN TeMN yBenmyeHns obbema oTxo-
nos coctasnset 7,87 %.

OQHUM 13 rMaBHbIX AKOMNOrMYECKNX NOCNeAcTBUA HEIAEKTUBHOIO yNpaBreHns CTponTenb-
HbIMW OTXO4aMM ABMASETCS 3arpsi3HEHME MOYBbI U BOAHbLIX PECYPCOB TOKCUYHBIMU BELLECTBaMMU,
HeraTMBHO BIMSHOLWMMK Ha 300pOBbe 4venoBeka [5—7]. CornacHoO oTtyeTam npegnpusaTuin — oc-
HOBHbIX UCTOYHMKOB 3arpsa3HeHss aTMOCepHOro Bo3ayxa no aHanuanpyeMomy permoHy B cge-
pe CTpouTeNbCTBa M AEMOHTaxa 3aaHun, — exerogHo obpasyerca npumepHo 51,8 TbIC. TOHH
CTpouTenbHbIX 0TX0A40B. Ha ocHoBe AaHHbIX canTa PocnpupogHagsopa B Tabn. 3 npegcraene-
Hbl CBeAEeHUs 0 BbIOpOCax CTaLMOHAPHbIX MCTOYHMKOB MO rpynnam 3arpsasHsioLWmMX BELWECTB B
chepe cTpouTenbCTBa U AeMOHTaXxa 34aHuin n coopyxkeHmin 3a 2019-2024 roap!.

OTN 3arpssHsAoLLMe BELEeCcTBa CHMTAOTCH OnacHbIMU AN 340POBbSA YesloBeKa U OKpyato-
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Ta6bnuua 3. Bbl6pOCbI CTauMOHapPHbIX NCTOYHMKOB MO rpynnam 3arpAa3HAarLWnX BelecTs

B cdhepe CTpouTenbCTBE N AeMOHTaXa 3aaHunin u coopyxeHui 3a 2019-2024 rr.

neryuve
oKkemng, Mpoune
yrne- opraHu-
Bcero avokeng okeng, asoTa (B raso-
o BOZOPOAbI Yyeckme
(TOHH) cepbl yrnepoga nepecyete- ob6pasHble n
Ha NO.) (6e3 NOC) coegvHe- KALKUE
2 nus (NOC) A
2019 58,52 0,00 4,12 2,15 9,46 0,00 0,14
2020 58 0 4 4 16 5 2
2021 58 0 4 4 16 5 2
2022 58 0 4 2 9 0 0
2023 35 0 4 3 5 1 0
2024 43,274 0,309 4,789 4,713 4,769 1,689 0,049
Bcero: 310,80 0,309 24,91 19,87 60,23 12,69 4,19

wen cpeapl. [lnokena cepbl 1 okcua asoTa (B nepecyete Ha NO,) BbI3blBalOT pecrnnpaTopHble
3aboneBaHus U cnocobCeTBYOT 06pa3oBaHMio KMCNOTHbLIX goxaen. Okeug yrnepoga (CO) — ago-
BUTbIN ra3, KOTOPbIA MOXET MPUMBECTU K OTPaBMEHUIO M HapyLleHuo paboTbl cepaeyHO-Ccocy-
ONCTON cucteMmbl. Yrneeogopoabl 6e3 netyunx opraHmyeckux coeguHeHmn (JIOC) n JIOC yua-
CTBYIOT B 06pa3oBaHnn hOTOXMMMNYECKOTO CMOra 1 MOTYT MMETb KaHLIEPOreHHble N TOKCUYecKune
cBoncTBa. B uenom Bce nepeyvncneHHble BelecTBa TPeOyOT KOHTPOMS U CHUXEHUST BbIGPOCOB
AN 3aWmMThl 300POBbs HAaceneHus n akocmuctem [8—10].

CornacHo cTaTtuCTUYECKMM OaHHbIM OT NpeanpuAaTUn, 3aHUMAatoOLLMXCS CHOCOM 34aHui,
fonbLlasa YacTb CTPOUTENBHLIX OTXOA0B — 3TO OTX0Abl 6eTOHA 1 Xene3obeToHa. B pamkax MHo-
FOMUCIEHHbIX Hay4YHbIX UCCNEedOBaHWA U 3KCMNyaTauMOHHbIX UCMbITAHUA OblNo yCTaHOBIEHO,
4YTO NMPUMEHEHME BTOPUYHOIO LLEOHS, MOMy4YeHHOro B npouecce nepepaboTkM OEMOHTUPOBAH-
HbIX GETOHHbLIX KOHCTPYKLMIA, CNOCOOCTBYET CYLLECTBEHHOMY MOBbLILLIEHWNIO 3KCMyaTaLMOHHbIX
N TEXHUYECKUX XapaKTEPUCTUK CTpOUTENbHbIX cMecen [11]. B yacTHOCTK, Takne cMecn OeMOH-
CTpupytoT 6ornee BbICOKME MoKasaTenu MPOYHOCTU, OOSNITOBEYHOCTU, CLIEMMSIEMOCTM U CTOMKO-
CTW K BO3AENCTBUIO arpeccuBHbIX DakTOPOB OKpyXatollen cpefbl N0 CPaBHEHWUIO C aHanora-
MW, N3rOTOBMEHHBIMN Ha Ga3e TpagULMOHHLIX MPUPOAHBLIX MEPBUYHbIX MaTepMarnoB, TakMx Kak
npupoaHbIn WebeHb, rpaBmii 1 necok. CornacHo MeXxayHapoAHbIM UCCNeaoBaHUSaM, a Takke
paboTamM pPOCCUNCKUX YYEeHbIX, ANS CHWXKEHUS HeobXoanmmocTn npuobpeTeHns HOBbIX TOBapoOB
N npegMeToB ObiTa peKOMeHOYyeTCs ANUTENbHOE UCNOMNb30BAHUE YXKE UMEHLLUXCA U3LEeNUn n
BO3MOXHOCTb MX pPeMOHTa. TakoW noaxod cyutaeTcsi 6oree SKOHOMWUYHBLIM MO CPaBHEHUIO C
NPOM3BOLCTBOM U34S U3 NePBUYHOIO Chipbs [12—14].

Ha ocHoBaHWM nNpoBeOEHHOro aHanmM3a 3KONMOrMyecKkMx MocrneacTBmMm HeaddEKTUBHOMO
ynpaBneHnsi CTPOUTENbHLIMM OTX0A4AaMM MOXHO caenaTtb CrieayoLlmne BbiBOObI:

— WFHOPMpPOBaHWE BOMPOCOB YTUAM3aUnn 1 nepepaboTkn CTPOUTENbHbIX OTXO40B CNOCOo6-
HO MPUBECTU K 3HAYUTENbHLIM W OONTOCPOYHBbIM HEeraTMBHbIM MOCNEeACTBUSM AJ1Si COCTOSAHUS
OKpY>KatoLLen cpeabl U 340POBbSA HACENeHus:;

— HeobXxoaMMOCTb BHEAPEHUS COBPEMEHHBIX, 3KONormyeckn 6esonacHblx MeToaoB cbopa,
yTunu3aumm n nepepaboTkn CTPOUTENbHBIX OTXOAOB akTyanbHa W TpebyeT cTpororo cobnto-
OeHus1 3aKoHoOaTenbCTBa, HOPMaTUBHbLIX TpeboBaHUM M CTaHOAPTOB B cdepe obpalleHna ¢
oTxo4aMu.
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Mpobnema yTnnusauum OTXOL4OB SIBNSETCA YPE3BbIYANHO aKTyanbHOW 1 NOMyYnsa Wnupokoe
obLecTBEHHOE U rocyaapCTBEHHOE BHUMaHue. Tak, BO BpeMs NpsiMOM NIMHUM C y4acTueMm npe-
3nageHTa PO 15 nioHa 2017 roga 6bino o6bABNEHO O NlaHax CTPOUTENLCTBA KPYMHbLIX MyCOpO-
nepepabartbiBalOLLMX KOMMIEKCOB B CTpaHe.

JocTuxkeHne 3HaYMMBbIX MOMOXUTENbHbIX U3MEHEHUN B 3KOMOrMYeCcKon cuTyaumm BO3MOX-
HO TOJIbKO MOCPELCTBOM KOMMIEKCHbIX YCUITMIA BCEX 3aMHTEPECOBAHHbIX CTOPOH: rOCy4apcTBa,
CTPOUTENbHLIX KOMMaHun 1 obulectBa. COBMeCTHble AeNCTBUA B 06nactn oopmMupoBaHms n
peanu3aumm 3dEKTUBHBLIX NPOrpamMm Mo ynpaeBrieHnto CTPOUTENBHBIMU OTXO4aMM MO3BONSIOT
He TOMbKO CHU3UTb MX HEraTMBHOE BO3AENCTBME HA NPUPOOHYO CPeay, HO U cnocobCTBYHOT CO-
XpaHeHuo 6uopaszHoobpasms, NOBLILLEHNIO IKONOMMYECKON KyNbTypbl U 0BecnevyeHnto 340poBbs
Oyaywmx nokoneHun. B ntore cuctematnsampoBaHHOE N OTBETCTBEHHOE OTHOLLEHME K yTUNn3a-
UMM CTPOUTENBbHbBIX OTXOAOB SIBASETCS BaXXHEWMLLMM YyCroBMEM ANt (PpOpMUPOBAHNS YCTONYMBO-
ro 3KOJTIOrMYECKOro pasBuTUSI PErMOHOB, OXPaHbl NPUPOOHbIX PECYPCOB U obecneveHnsa narono-
nyynsa HaceneHus.
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Analysis of the Necessity of Construction Waste Management
Z.R. Tuskaeva, D.P. Kirgueva

North Caucasus Mining and Metallurgical Institute (State Technological University),
Vladikavkaz (Russia)

Key words and phrases: environmental pollution; inefficient construction waste
management; disposal and recycling/reuse; environmental consequences.

Abstract. This article is dedicated to analyzing the necessity and relevance of effective
construction waste management. The objective of the study is to identify the primary challenges
and benefits of modern recycling and disposal systems for construction waste, as well as
to substantiate the need for their implementation in Russian regions. The research tasks
include evaluating the current state of affairs, identifying factors contributing to waste growth,
and assessing the environmental and economic consequences of inadequate management
measures. The hypothesis posits that adopting modern, environmentally safe methods for
construction waste disposal significantly reduces negative environmental impacts and promotes
the development of regional ecological sustainability. The study employs data analysis,
comparative assessments of existing system efficiencies, and expert evaluations. The findings
indicate that the insufficient effectiveness of current construction waste management systems
contributes to environmental pollution, increased illegal dumping, and resource depletion.
The implementation of advanced waste management techniques can mitigate environmental
damage, facilitate the rational use of secondary materials, and enhance ecological responsibility
within the construction industry.
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YOK 728.1

O6 apxuTeKType AOXOAHbLIX AOMOB
py6exa XIX—XX BeKOB U KOHUenuuun
MX COBPEMEHHOro CTpouTenbCcTBa

A.B. MaHbko

@IAOY BO «Mockosckul rnonumexHu4yeckul yHusepcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa u cpasbl: anapTaMeHThbl; apeHaa;
JOXOAHbIA OOM; >XWUNOW OOM.

AHHOTauums. B ctaTtbe paccMOTpeHa KOHLEeNUus CTpou-
TenbCTBa AOXOAHbIX AOMOB pybexa XIX—XX BeKkoB 1 UX BO3-
MOXHOCTb CTPOUTENbLCTBA B COBpPEMEHHOe Bpems. Llenb nc-
CrneaoBaHMs 3aKNIOYaeTCs B U3yYeHUM UCTOPUYECKOTO OMnbiTa
NMPOEKTUPOBAHUSA N SKCMfyaTaunm SOXOOHbIX AOMOB, aHanNu-
3e 0ocobeHHocTeNn MX O0O6BLEMHO-MNAaHMPOBOYHBLIX PELLEHWUN,
onpegeneHnn BO3MOXHOCTEN ajanTauMyM OAHHOMO Tuna Xu-
Nbs K COBPEMEHHBIM YCNOBUAM PbIHKA HEABMXMMOCTU. 3a-
Aayn uccnegoBaHns: U3yunTb U NpoaHannanpoBaTb 0COGEH-
HOCTM 00BbEMHO-NNAHNPOBOYHbIX PELLEHUI AOXOAHbLIX JOMOB
C Mo3uummn onpeneneHns BO3MOXHOCTU aganTtaumm UCTopu-
YECKUX MPUHLMMOB NPOEKTUPOBaAHUSI AOXOAHbIX JOMOB K CO-
BPEMEHHbIM TPeOOBaHUAM pbiHKA HEOBWXMMOCTU. [MnoTesa
nccneqoBaHWA: BO3POXAEHME WMHCTUTYTa LOXOOHbIX AOMOB
B COBPEMEHHbIX YCNOBUAX MO3BONUT 3(P(EKTMBHO peLlnTb
npobnemy AOCTYNHOCTU Xwunbsi ANs Hacenewus. Metoabl
nccnenoBaHus: aHanutuyeckme. [OCTUrHyTble pesyrnbTaThbl:
BbISIBNEHbI CUMNbHbIE CTOPOHbI M OrpaHNYeHUsT TPaAULNOHHO-
ro Nogxoda K CTPOUTENbCTBY W SKCMfyaTaumm AOXOOHbIX O0-
MOB, ornpeaeneHbl aKkTopbl, BNUSIOLLIME HA NPUBMNEKaTeNb-
HOCTb JaHHOro doopmMarta XUnbsi.

BBepeHue

[oxoaHbin gom [1] — TN apXUTEKTYPHOIO COOPYXEHUSI — MHOTMOKBAPTUPHBIA XUMOW AOM,
NOCTPOEHHLIN ANA cAavn KBapTMp BHaeMm. 1o crnoxusluencs Tpaguumm [2], 4oXoOHbIM AOM ac-
couunmpyetcsa ¢ CaHkT-leTepbyprom, XoTsi CBOM parioHbl AOXOAHbIX AOMOB Obinn u B Mockse,
HwkHem Hosropoae, Ogecce, ActpaxaHu, Tomcke [3; 4].

B TOomM BMae, B KOTOPOM Mbl MPUBBLIKIIM acCOLMMPOBaThb 30aHUe Kak goxodHoe, B EBpone
cthopmuporanock k 30—40 rogam XIX Beka. OObeMHO-NNAHNPOBOYHbIE PELLUEHUS] BbIMOMHEHbI
coTonogoOHLIMK, Korga KBapTUMpPbl MaHUPOBANMCh BOKPYF JIECTHUL, @ OKHa BbIXOOUIIM KaK Ha
ynuuy, Tak n B y3kui gBop-konogel. B bonblion Cosetckon SHUUKonegmm NpsiMo Ha 3To yka-
3bIBAETCS: «...A0M OObIYHO 3aHMMan no NEPMMETPY BECb Yy4aCTOK M HE3ACTPOEHHbLIM ObIST TOMb-

28 Apxumekmypa 30aHuli u coopyxeHuli.
TeopuecKue KoHyenyuu apxumekmypHoii desmenbHocmu
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Puc. 1. MNMnaH poxogHoro goma, npoekt Ne 51 . CyaenknHa

KO UeHTpanbHbl ABOp-Konogeuy». Takume 3gaHust OoTnvyanmnchb BbICOKMM ypoBHEM komdbopTa m
yao0bcTB, npeanaras xunbuam pasHoobpasHble yCryru, Takme Kak KOHCbepXK-CEpBUC, KOMHAThI
OTAbIXa M Aaxke mMarasuHbl Ha NepBbIX 3Taxax.

B 1908 rogy nogHumarncsa Bonpoc O Hay4yHOM OBOCHOBaHUM OOXOAHbIX AoMoOB. Brnocneg-
CTBMM HECKOIbKO pa3 NMogHMMAanu BOMPOC O CO34aHUN HAy4YHOro Moaxoda K KOHCTPYMPOBaHWUIO
AOMOB nopg caady kBapTtup. Ho B coBeTckoe BpemMsi HagobHOCTb B JOXOAHbLIX AOMax oTnana u
Ha MHOrMe OecATUneTmsi 0 HuX 3abbinn. C NpMxoaom HOBOro BpemeHu, B Hadane 2000-x roaos,
ONSATb 3aroBOPUIN O HEOOXOAUMOCTUM BO3POXKAEHUSA UHCTUTYTA OOXOAHBLIX AOMOB B CBSI3U C TEM,
YTO B KPYNHble ropoda n obnacTHble LeHTpbl NoTaHynuch noau. MNMpobnema geesenonepos B Ha-
cTosiLLiee BpeMS B TOM, YTO Ha pbiHKE HEABMXMMOCTM MHOIO KBapTMUp B NpoAdaxe, Ho He BCe MOo-

ryt cebe no3BonuTb ee KynuTb. [1oaToMy apeHda KBapTup BbIrMsanT Havbonee onTMManbHbIM
BbIXOOM B CITOXMBLUeNcs obctaHoBke [5].
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UcTopuyecknm 0630p AOXOQHOIo goma

ApPXUTEKTYPHbIA OBNUK OOXOAHBIX AOMOB M WX MO3TaXHble MiaHbl MOXHO OOHapyXuTb B
pasnuyHbIX KHUrax no apxutekType Toro BpeMeHu. Hanbonee nogpobHO apxuTekTypa A0X04-
HbIX JOMOB paccMOTpeHa B [6] uHxeHepa-apxutektopa I CyaerkuHa. XapakTepHbli npumep
N3 ero KHUrn npmeegeH Ha puc. 1 — npoekt Ne 51. B onMcaHum HannucaHo, YTo 3TO NPOEKT ABYX-
3TaXHOr0 KaMEeHHOro AOXOAHOro Aoma, pasmepoM 24x24 apwuH (17,07x17,07 m). bonee Het
HWYEero 1 NO3TOMYy CaMOCTOSTENBHO pa3bepeM MPOoeKT.

CnepBa paccMOTpuMM ynoMuvHaHWe, YTo OOM KaMeHHbINn. B gaHHOW KHure Ha cTp. 67 Haxo-
ONM OTBET — 3TO NycToTenble 6eTOHHbIE KaMHU. IcTopusa nx NosiBNeHMs — 310 OTAeNbHasa Tema
Ansa ctatbn. Takke Ha NnaHe Xopowo BUAHbI ABe NECTHULbI: OCHOBHAs U YepHasi, YTo ABMSeTCH
HOPMOW 41151 TOro BPEMEHM.

Ha aTtaxke pacnonaratoTcs Ase KBapTupsbl. 1o knaccuukaumm Toro BpeMeEHN Kaxaas Keap-
TMpa — 3TO YeTbIpEXKOMHAaTHasi KBapTupa, HO dpakTU4ecKkn 310 NATUKOMHAaTHas: obwas (3an),
kabuHeT, cnanbHsa (cTonosas), Aetckas. KomHata npucnyrm psagoMm C KyxHewn 3a Kunoe nome-
LLleHMe He cYMTanochb, Tak Kak 4YreHbl CeMbM, apeHaylowue KBapTupy B AOMe, MO CTaTycy He
MOIIY ee 3aHUMaTb — TaM Xuna npucryra unu Kyxapka unm cpasy Bce ogHoBpeMeHHo. YepHas
necTHuUa ycTpoeHa B OOHOM M3 YINOB M BeAET Cpa3y Ha ABE KYXHMW.

B nome yCTpoeH nporpeccmBHbIN AN TOr0 BPEMEHU BaTEPKMO3€eT (TyaneT) U BaHHad C LieH-
Tpanu3oBaHHbIM BOOOCHabXXeHnem n sBogootseaeHneM. MHdopmaums 06 aTom gaeTca B camom
Hayane pasgena npo AOXOAHbIe JoMa NMPUMEHUTENBHO KO BceM npoektam. OTonneHne nevyHoe,
W NpUroTOoBMNEHNE MULLM BeOEeTCH Ha OPOBSAHOW Medn. [MaBHag necTHUUA BedEeT B MepeaHIo
(MpuxoXyto), OTTyAa MOXHO NonacTb B KOPUAOP, KOTOPbIN BEAET Ha KyXHIO U B KOMHATY NpuUChny-
M, U3 KOTOPOro MOXHO TaKKe MonacTb B CAHTEXKOMHATbI U AETCKYI0 KOMHATY.

Takke MOXHO nonacTb U3 Kopuaopa B chnanbHi0, Cyasa No BCeMy, AN B3pOChbIX, HO B ApY-
rov KBapTupe Ha 3TOM MeCTe yKkaszaHa CTonoBas, a crnasbHs BoobLle OTCYTCTBYET, YTO CTpaH-
HO. Bo3mMOXHO, aBTOp nNpoekTa xoTen Takum o6pa3om nokasatb, YTO AaHHble KBapTUpbl, UK MO
COBpPEMEHHOM Krnaccudurkaumm — anapTameHTbl, MOXXHO UCMOSMb30BaTh Kak Xunoe nomeLleHue
A8 CEMbU UNK Kak 0nC AN OenoBblX BCTPEY U YXXMHOB. [na paboTbl 1 NeperoBopoB Kak pa3
nmeeTcs KabuHeT, KOTOPbIV pacrnonoXeH B NepegHen cpasy y BXoAda B KBapTupy/anapTaMeHTbl.
Takke 13 nepegHen MOXHO NonacTb B rOCTUHYIO0, HO OHU CAY>KaT pa3HbIM LIEeNsiM B KBapTUpax U
No3TOMY MMEEM pa3HOe Ha3BaHME FOCTMHbLIX — obwasn n 3an. Obwasn KomHaTa — Ang cemMby, B
TO BPEMS KaK 3a — KOMHaTa 4515 AenoBbiX BCTPeY.

PaccmoTpum Tenepb, Kakas Obina nnowaab KOMHAT B KBapTupax v nnowanb camux KBap-
TMp. OTO TPYAOEMKMIA NMPOLIECC B CBA3N C TEM, YTO, XOTb uMnepaTopckum ykaszom oT 1835 roga
W BBeJeHa cTaHZapTM3aums Mep OSIMH 1 BECOB C aHIMACKUMK, NO-NPEXHEMY UCMONb30Banmchb
ctapopycckue. B 1899 rogy 6Gbina BBegeHa MmeTpuyeckas cuctema. B 1903 rogy Heobxoammo
ObINO NepenTn NOMHOCTBI0O HAa METPUYECKYID CUCTEMY, TaK XOPOLUO M3BECTHYI0 Ham [7]. Ho, kak
BWOHO M3 npoekTa, 1 B 1914 roay eule ncnonb3oBanu Bce TpU CUCTEMBI.

MpoekT Ne 51 caenaH B CTapoOpyCcCKOM CUCTEME, U NMOITOMY NEpPEBOA B METPbI ByAeT Takmm
(tabn. 1). Hanpumep, o6o3HaveHne anuHbl «4-15» cneagyet uniTtath Kak 4 apwuHa n 15 BepLu-
KOB. Ha TOT MOMEHT NpuHATO, 4TO B apwmHe 16 BepukoB. OOQnH apLinH — 370 28 OMAMOB U
0,7112 m. OguH Bepwok — ato 13/4 aronma mnu 0,04445 m. CnegoBartenbHO, NpeacTaBneHHas
ans npumepa anuHa byaet coctaenatb 3,15 meTpa. Tak kak nnowagab KOMHAaT Onsi KBapTup
pasnu4yHas, To, paccMmaTpuBas KBapTMpy CrneBa, YCNOBHO Ha3oBem ee Ne |, a kBapTupy/anapta-
MeHTbl cnpasa — Ne |l
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Tabnuua 1. Pe3ynetathl pacuyeta nnowiaaen komHat npoekta Ne 51

HavnmeHoBaHue nomelleHus Pasmep nomeluennsi, M Mnowanp, m?
KsapTtupa/anaptameHnTbl Ne |

MepenHss 2,18x2,22 4,84
KabuHet 2,62x3,15 9,20
Obuwas 5,60x3,49 18,23
CnanbHs 2,8x3,49 9,77
Hetckasn 2,58%3,49 8,30
KyxHsi 2,13x5,38 11,46
Kopuaop 1,42x4,45 6,32
KomHara npucnyrm 2,27x3,38 7,07
BaHHasi komMHaTa 2,27x2,18 4,95
Batepknoser 1,38x1,07 1,48

NToro: 81,62

KeapTtupa/anaptameHTtbl Ne |

MepeaHsia 2,16x2,22 4,80
KabuHet 3,11x3,82 10,88
3an 3,563x5,07 17,90
CronoBas 3,91x3,96 15,48
[eTckas 2,67x3,96 10,57
CnanbHsa 3,69x3,96 14,61
KyxHsi 4,80%2,53 12,14
Kopugop 1,42x6,31 8,96
KomHata npucnyru 2,18%x2,93 6,39
BaHHasa komHaTa 2,18%x2,80 6,10
Bartepknoset 1,34x1,07 1,43
NToro: 109,26

Pe3yn bTaTbl UccrnegoBaHuAa

B pesynbraTte pacyeta nnowagen 6ui10 Nony4YeHo, YTO ogHa KBapTupa/anaptaMeHTbl ume-
eT nnowaab 81,62 M2, a BTopas — 109,26 m?. Ecrin CpaBHUTL C 3apnsiataMmu 1 LieHaMmn Ha apeH-
Ay Toro BpemMeHu [8], To nonyyaeTcs, YTO AaHHble KBapTUpbl/anapTaMeHTbl OMMKHbI Oblnin CTo-
nTb Ha pybexe XIX—XX BekoB B cpeaHem 100 py6. B CaHkT-letepbypre, 70 py6. — B Mockse,
B KPYMHbIX ye3aHbIX ropogax (Hanpumep, B KasaHu) — 55 py6. n B Manbix NpoBUHUMANbHbIX
ropogax — 10 pybnen. Takon pas3dbpoc LeH NoTOMY, YTO B CTOMMOCTb HEOBUXMMOCTU BXoguna
CTOMMOCTb 3EMJIN, HANOr Ha 3Ty 3eMIto, NPEeCTUX U T.4.

Mpn atom 3apnnarta B mecsu 6bina (pyonu): ropHUYHOM unu Kyxapkm — 5-15, pabouero —
15-30, 4unHoBHuKa — 30—60, yuntensa — 50-100, unxxeHepa — 80—200. TpaTbl B Mec4L, Ha Yerno-
Beka, 6e3 apeHabl xunbs, 6binn 18 pybnen. 3T1o GbiNK TpaTbl B COBPEMEHHOM MOHATUN «Cpea-
Hero knaccay. [1oaToMy onucaHHyto Bbille KBapTUpPy pabounii He mor cebe No3BOMUTb, @ CHATL
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yron (4acTb KOMHaTbl) MOXHO 6bino 3a 1-3 py0. B mecsu.

Yalle Bcero BCTpevaroTcs NpoeKTbl JOXOAHbIX AOMOB C OBLMM KOPUOOPOM, KyXHEWN U CaH-
Yy310M U OTAENMbHbIMX KOMHATaMm M3 3Toro kopugopa. KomHaty yxe Mor CHATb paboyni nnu
nobon opyron YenoBek, Nonyyarwmnn MMHMManeHyto onnaty. B CaHkt-lNeTtepbypre Takasa Kom-
HaTta ctouna 5-15 py6. B mecsau, B Mockse — 4—-12 py6. B Mecsil, a B MHbIX ropogax ot 1 go
10 py6. B Mecsu,. Takke, cyasa no yctaBy O4HOMo KBapTUPHOro obLiectsa, MOXHO Oblflo CHUMAaTb
KOMHaTy faxke B KBapTupe, KoTopas npveBedeHa B AaHHOW cTaTbe B KayecTBa npumMmepa.

CnepoBaTtenbHO, B COBPEMEHHOM MOHATUM O JOXOOAHOM AOME HeobxoaumMo onupaTtbcs Ha
ONbIT NPOLUSbIX FET, @ UMEHHO Ha TO, YTO AN KaXOOro Crosi HaceneHus HeobxooMMo BO3BO-
AnTb CBOM AoxoaHble Aoma. CnpaBeanvMBOCTU paan crieqyeT ckasaTb, YTO AOXOAHOCTb OT caayun
HeaBMXUMOCTN BHaeM cocTtasnsana scero 5-10 %. [NoaToMy B COBpeMeHHOoe BpeMs BUAUTCH
KOHUenunsa JOXOAHOro JoMa, KOTOPLIN AOMKEH coveTaTb B cebe pasHble KBapTupbl/anapTameH-
Thbl KaK Mo nnoLiaan, Tak n No coctaBy KOMHAT. To eCTb NoA4 OAHOM KpbILen JOSMKHbI BbiTb KBap-
TUPbI AN BCEX CMOEB HaceneHus BNfoTb A0 CPEAHEro Unu Bbille CpeaHero knacca. 310 00b-
eQVHeHMe JacT BO3MOXHOCTb M30exaTb nepeHaceneHns HEKOTOPbIX MUKPOPaMOHOB M0AbMMU
O[HOW couManbHON MPOCHONKN HaceneHus.

BbiBOAbI

MccnegoBaHme nokasano, 4To OoxogHble goma pybexa XIX—XX BekoB obnaganu yHu-
KarnbHbIMW OCOBEHHOCTAMMU, TAaKUMKN KaK BbICOKasi KOMOPTHOCTb NPOXUBaHWs, pasHoobpasne
npegocTaBngemMbIX YCNnyr U AOCTYMHOCTb ANS pa3HbIX coumanbHblX rpynn. Actopuyeckuin onbIt
nokasbIBaeT, YTO NO40OHbIE XUNULLHbIE KOMNIIEKChI Bbinn 3¢ EeKTUBHDBI B YCNOBUAX pacTyLlero
crnpoca Ha Xunbe 1 Mo3BONSANN pelwaTtb Npobnembl AOCTYMHOCTU XWUNbsl A5 LUMPOKUX CIOEB
HaceneHus. OgHaKo COBpeMEHHbIE ycnoBust TpebytoT agantaumun TpaguMuMOHHbBIX NOAXOO0B K
CTPOUTENBLCTBY M 3KCNIyaTauMmM AOXOOHbIX 4OMOB. Bo3poxaeHne MHCTUTYyTa JOXO4HbLIX AOMOB
B HalW OHM OOMMKHO YYMThbiBaTb HOBble TPeOOBAHWA pbiHKA HEABMXMMOCTU, BKIOYAsa pasHo-
06pasHbIf COCTaB XUMbIX NMOMELLEHMN U MHPACTPYKTYPY, COOTBETCTBYIOLLYIO NOTPEOHOCTAM
COBPEMEHHOro obLecTsa.
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On the Architecture of Rental Houses at The Turn of the 19th—20th Centuries
and the Concept of their Modern Construction

A.V. Manko

Moscow Polytechnic University,
Moscow (Russia)

Key words and phrases: tenement house; rent; residential building; apartments.

Abstract. The article examines the concept of building rental houses at the turn of the
19th—20th centuries and their possibility of being built in modern times. The aim of the study is
to explore historical experience in designing and operating rental houses, analyze the features
of their volumetric planning solutions, and determine the possibilities for adapting this type of
housing to current real estate market conditions. Research objectives include studying and
analyzing the specifics of volume planning solutions for rental houses from the perspective of
determining the feasibility of adapting historical design principles to contemporary requirements
of the real estate market. The hypothesis suggests that reviving the institution of rental houses
under modern conditions will effectively address the issue of affordable housing availability
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for the population. The study used analytical methods of research. The study resulted in
identification of strengths and limitations of traditional approaches to constructing and managing
rental houses, as well as factors influencing the attractiveness of this format of housing.

© A.B. MaHbko, 2026
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YOK 691-4

OKONOrnYyHble U AoNroBeYHble
MaTepuanbl B o0ycTpoucTBe:
KOMMNJIeKCHbIN aHanu3 3pheKTUBHOCTHU,
XXN3HEHHOrO LMKIa U PbIHOYHbLIX NEePCrneKTuB

C.B. PbimaH

OOO «Tonkpumy,
2. Mocksa (Poccus)

KnioueBble cnoBa u dpasbl: GMOKOMMNO3MTbI; reononu-
MEpPHbIN B6ETOH; AONrOBEYHOCTb;, CaMOBOCCTaHaBIMBAOLNIA-
CS1; 9KOMOrm4yHble cTponmaTepuvarnsl.

AHHOTauua. B pamkax ctatbuM nNpoBedeH aHanus cu-
Heprm Mexngy 9KONOorMyeckon YCTOWMYMBOCTBIO U (PU3IUKO-
MEeXaHN4YeCKON [ONTOBEYHOCTbIO COBPEMEHHbIX CTPOUTESb-
HbIX MaTepuanos. Llenb nccnegosaHus: o60cHOBaTb BbIGOp
9KOSOMMYHbIX U AOMNTOBEYHbIX CTPOUTENbHbLIX MaTtepuanos Ha
OCHOBE COBMECTHOIO aHanuaa yrnepogHoro crnega, akcnnya-
TAUMOHHBIX XapakKTePUCTUK N CTOMMOCTM XUIHEHHOIO LuMKIa.
Ana [ocTKeHusa uenn pelwanuce criegyowme 3agadun: co-
nocrasneHbl Guokomnoantel (CLT, myuenuanbHble KOMNO3n-
Tbl, KOCTPOBETOH) N NepeaoBble LlEeMEHTHbIE cUCTeMbl (reo-
nonMmepbl, CaMOBOCCTaHaBNMBaKLWmMica GETOH) No nokasa-
Tenam GWP, NpOYHOCTU 1 TENNONPOBOAHOCTU; OLEHeHa an-
Hamuka pbiHka 20242025 rr. n BNMSHWE NpakTuK cepTudu-
kKauun LEED/BREEAM; BbISIBNEHbI PerynsaTopHbIE U CTpaxo-
Bble Bapbepbl MaclwTabnpoBaHus; cpasHeHbl CapEx n LCC.
MnoTesa coCTOUT B TOM, YTO peLUEeHUs, yMeHbLualLwme Bo-
NIOLWEHHbIV Yrnepoa 1 nNpogneBatoLwme Cpok crnyxobl, gatoT
MEHbLLYIO COBOKYMHYI CTOMMOCTb U SMUCCUN Jaxe npu «3e-
neHon NnpeMmnny Ha atane nHeecTuumin. Metogbl: cuctematum-
Yyeckui 063op nybnukauun Scopus/Web of Science n aHanus
oT4yeToB/CTAaTUCTUKN OTpacnu 3a 2024-2025 rr. ¢ uHTepnpe-
Taumen pesyneratoB B pamkax LCA/LCC. Pesynbratbl, nony-
YeHHble B XOA4e MNpPOBeLEHHOro UccnegoBaHud, OeMOHCTPU-
PYHOT, YTO, HECMOTPS Ha MPOrHO3MPYEMbIN POCT PbIHKA «3e-
neHbIx» maTtepmanos go 708 mnppg gonn. CLUA k 2030 rogy,
CyLlecTByeT paspblB MeXAy TEXHONOrMYeckon roTOBHOCTLHO
n HopmaTueHon 6Gason. CamoBocCTaHaBnmBarLwmecss 6eTo-
Hbl AEMOHCTPUPYIOT NOTEeHUMan NpoAfieHus cpoka CryxObl
NMHpaACTPYKTYpbl A0 94 neT, pagukanbHO cHuXas obbem
BbIGpocoB. buomartepuansl, Takme Kak MuuenvanbHble KOM-
nosnThbl, NpegnaraloT NPeBOCXOAHblE TEMNOU3ONALNOHHbIE
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ceorictBa (0,04 Bt/mK), ogHako ux BHegpeHue caepxupa-
eTCca OTCYTCTBMEM CTaHAapTusaumm WM CTPaxoBblX MPOOYK-
TOB. MccnegoBaHne NOATBEPXKAOAET, UTO MEPEXOA K OLEHKE
CTOMMOCTM XXM3HEHHOIO LMKIa BMECTO KanuTasnbHbIX 3aTtpar
Aenaet 3KOHOMWYECKWN LiernecoobpasHbiM  MCMNOoNb3oBaHMe
bornee kayecTBeHHbIX MatepuanoB B 1-12 %, obecneuymBas
BO3BpaT MHBECTULUNIA Yepesd 3—5 neT 3a cHeT aKCnnyaTaunoH-
HOW 30 PEKTUBHOCTM.

Mo cocTtosiHMo Ha 2024—-2025 rogbl MUPOBOW CTPOUTENBbHBIN CEKTOP OKasarcs B LEHTpe
npobrnem, CBA3aHHbIX C KNMMATUYECKMMUN U3MEHEHUAMMU, a TaKkKe 3arpsi3HEHWEM OKpyXatoLewn
cpenbl. B cootBetcTBUM ¢ Global Status Report for Buildings and Construction, 3a 2024—2025
rofbl OTpacrib COXPaHSET Pofib OOAHOMO N3 CUCTEMOOBPa3YOLLMX (DAKTOPOB KNMMaTUYECKON He-
CcTabunbHOCTU: Ha Hee npuxogutca nopsagka 32 % rnobanbHOro sHepronoTpebrneHns 1 oKono
34 % mupoBbIx Bbibpocos CO, [1]. Ha atom choHe B 2024 roay BbIGPOCHI 9HEPrETUYECKOTO CEK-
Topa OOCTUrM uctopuyeckoro Makcumyma — 37,8 I't CO,, 4TO yKasbiBaeT Ha orpaHUYeHHyHo
pe3ynbTaTMBHOCTb AEWCTBYHOLUNX TpaeKkTopuin gekapboHusaummn gaxe npu pocrte rnobansHoro
BBIT Ha 3,2 %, poCcT KOTOPOro okasascs fnvilb YaCcTUYHO OTAeNeH OT AMHaMUKKN BbIBpocoB [2].

CnoxuBLiasacsa cTpouTenbHas napagurma, onvparoLascst Ha BbICOKO3HEProemMmkue matepu-
anbl — NopTrnaHgUueMeHT U cTarnb, CYMMapHO OTBETCTBEHHblE NMpMMepHO 3a 18 % rnobanbHbIX
BbIOpoOCOB, — NpubnmxkaeTcs K npegenam akonornyeckon gonyctumoctu [1]. Ecniv paHee pe-
rynAaTopHOE U MPOEKTHOE BHUMAHWE MPEMMYLLECTBEHHO KOHLEHTPMPOBANoOChb Ha onepaunoH-
HOM yrrepoae, CBsA3aHHOM C 3HepronoTpebneHnem 3gaHuin B dase akcnnyartaumm, 1o kK 2025 r.
NPUOPUTET CMECTUNCA K BOMMOLLEHHOMY Yrriepoay, BKMHYaloLlweMy 3MUCCUKM, BO3HUKaoLLMe
npv gobblye Cbipbs, NPOM3BOACTBE U TPAHCMOPTUPOBKE CTPOUTENbHBIX MaTepuanos. [1porHo3bI
WorldGBC npegnonaratot, 4To k 2050 r. Ha BOMNMOLEHHbIV YrIepon MOXeT NPUXoauMTbes 4o no-
NOBUHbI COBOKYMHOIO YrNepoaHoro criega HoBoro ctpoutenscTtea [3]. B aTux ycnoBusix Bbibop
MaTtepuarnoB nepecrtaeT ObiTb NPEMMYLLECTBEHHO 3CTETUYECKON NMOO LIEHOBOW NEPEMEHHON U
npuobpeTaeT cTaTyCc KPUTUYECKN 3HAYMMOro napameTpa B KOHTEKCTEe rnobanbHOro yrnepogHoro
oroaxeTa.

B MHXEHepHO-CTPOUTENBbHON NpakTUKe ONUTENbHOE BPEMS COXPaHSNCS CKErncuc no OTHO-
LUEHWNIO K «3eNneHbIM» mMaTepuanam, KOTopbiM HepeaKo NpunucbiBanach NOHMXEHHasa LONroBey-
HOCTb MO CpaBHeHWUtO ¢ 6eToHOM K cTanbto. OgHako nccnegosaHus 2020-2025 rogos opmu-
PYIOT MHYIO paMKy MHTepnpeTaumm, UKCUpPyst NPUHLMN «AONrOBEYHOCTb Kak Bbicliasi hopma
YCTOMYMBOCTM»: MaTepuarn, He TpebyloLlwmin 3amMeHbl UM KanutanbHOro BMellaTenbcTBa Ha
ropmsoHTe nopsaka 100 neTt, B 9KONOrMYyeckoM OTHOLLEHUM MOTeHUuarnbHO npegnoyvtuTensHee
OvopasnaraeMoro aHanora, Hyxgawulerocsa B o6HoBneHun kaxgble 20 net. B pamkax gaHHo-
ro nogxoda BblAENATCHA ABa TEXHOMOrMYECKMX HanpasfieHusl, No3BONsoWMX OAHOBPEMEHHO
CHWXaTb 3KOIOrMYeCcKyto Harpysky M yBenuumBaTb CPOK CIyXObl KOHCTPYKUWA: BUOreHHble Ma-
Tepuvanbl, BKNOYasi KPOCC-NaMUHNPOBAHHYO APEBECUHY, KOCTPOBETOH M KOMMNO3UTbl HA OCHOBE
MULIeNus, paccMmaTpmBaeMble Kak HoCcUTenn yHKLMM YrnepogHoro XxpaHeHusl, a Takke nepeno-
Bble LleMEHTHble CUCTEMbI, NPEACTaBIEHHbIE reonoNMMEpPHbIMU BETOHAMN U CaMOBOCCTaHaBI K-
BalOLMMUCA MaTepmanamm, UCnosnb3yroLwmnmm 6aktepum nmbo MMkKpokancysnbl A5 aBTOHOMHOMO
BOCCTAHOBIEHWS TPELMH N TEM CaMbIM ANSA NPOANEHUS XXU3HEHHOMO LMKNa KOHCTPYKLMA.

Llenb nccneposaHus 3akniovaeTcsl BO BCECTOPOHHEM aHanmse TeKyLero COCTOsIHUSA, nep-
CMEKTUB 1 OrpaHNYEHNIN BHEOAPEHMS SKONOMMYHbIX 1 OQHOBPEMEHHO OONTOBEYHbIX MaTepuanos.
[na JocTMXeHus ykasaHHOW uenu npegycMaTpyBaeTcs aHanv3 OUHaAMWKM MUPOBOMO pPblHKa
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«3emneHbIX» CTPOMTENbHbBIX MaTepuanos u npakTuk ceptundukaumm (LEED, BREEAM) Ha ocHoBe
cratnctmkm 2024—-2025 rr., npoBegeHNe CPaBHUTENbHOM OLIEHKM XXM3HEHHOro uukna ans 6uo-
FEHHbIX N TPAOUUMOHHBIX MaTepMarnoB, OUeHKa (PU3NKO-MEXaHUYECKUX XapaKTEPUCTUK (BKIHO-
Yyasi NPOYHOCTb N TENMONPOBOAHOCTb) MHHOBALUMOHHbBIX PeLUeHU, TakuxX Kak MULEeNUM 1 reomno-
NMMepbI, BbINOSIHEHME aHann3a CTOMMOCTM XM3HEHHOIO LKA C COMOCTaBNEHNEM HadarnbHbIX
WHBECTULMIN 1 OONTOCPOYHBIX BbIFOA, @ TakKe MaeHTUdUKaUnsa perynsatopHbiX U CTpaxoBblx ba-
pPbEPOB, CAEPXMBAKOLLMX MaclTabupoBaHue, 0COBEHHO B CErMEHTE MaCCOBOro AepPeBAHHOMO
CTpouTenbLCTBa.

HayyHas HOBM3Ha 3aknto4aeTcs B TOM, YTO B paboTte BnepBble 00beAnHEHbI TPU OObIYHO
pa3pO3HEHHbIX Onoka: conocTaBrieHne IKOMOMMYHOCTU U (PU3MKO-MEXaHNYECKOW AONrOBEYHO-
CTM KaK eQUHOro KpuTepusi yCTOMYMBOCTU; ABYXKOHTYpPHAs oueHKa adhdeKToB — OT YrnepoaHOoro
crnega v nNapameTpoB 3KCMfyaTtauun 40 CTOMMOCTU XKM3HEHHOrO LMKNa C YY4ETOM «3ereHbIX»
CTPOUTENbHbBIX MaTepuanos; UHCTUTYLUMOHAmNbHbI aHann3 BHeAPEHUS, YTO NO3BONseT oObsc-
HUTb Pa3pbiB MEXAY TEXHONMOIMYEeCKON FOTOBHOCTbID MaTepuarioB U peanbHOW CKOPOCTbI WX
PbIHOYHOIO MPUHATUA.

ABTOpCKasi runoTe3a OCHOBbIBAETCA Ha NPEANOSIOKEeHNUN O TOM, YTO Marepuansl, KOTopble
OOHOBPEMEHHO CHWXAOT BOMSOLEHHBIN YINEPOA M YBEMUYMBAOT CPOK CAY>XObl KOHCTPYKLUWUIA
(3a c4yeT camOBOCCTaHOBMEHUSA/NOBBLILLEHHON CTOMKOCTM), 00ecnevYnBadT MUHUMAbHbIA CyM-
MapHbIV YrNepOAHbIN CNea U MEHbLLYID CTOMMOCTb XM3HEHHOIO LiMKIa Aaxke Npy HanuimMm «3e-
neHom npemumn» Ha atane CapEx; ogHako MacluTabupoBaHNe 3TUX peLLeHnin ByaeT orpaHMyYeHo
00 Tex nop, noka ctaHaapTusaumsi, CTPOUTENbHbIE HOPMbI U CTPaxoBble NPOAYKTbl HE AOTOHAT
TeMnMbl TEXHONTOMMYECKOro pasBUTUS.

ViccnegoBaHue BLINOMHEHO KakK KOMMIIEKCHLIN aHanMTUYecknin 0630p, CoyYeTaroLmn cucte-
MaTU4Yecknin 0630p HayyHou nuTepaTypbl C 06PabOTKON CTAaTUCTUYECKUX U PbIHOYHBIX OAHHbLIX
3a 2024-2025 rr. O6bekT aHanuaa — 6ruoreHHble matepuansl (CLT, MyuenmManbHble KOMMO3UThI,
KOCTpOOETOH) 1 NepeaoBble LEMEHTHbIE CUCTEMbI (reonoNMMEpPHbI 6ETOH, CaMOBOCCTaHaBIK-
Batomecs GeTOHbl), paccMaTpMBaeMble OOAHOBPEMEHHO MO 3KOMOMMYECKUM, IKCMnyaTaumoH-
HbIM N SKOHOMUYECKUM KPUTEPUSIM B FIOFMKE «YCTOMYMBOCTb Yepes3 JONTTOBEYHOCTbY.

C6op HayuyHbIX UCTOYHMKOB MpoBoaunca B Gasax Scopus n Web of Science 3a nocnepg-
HuWe rogpl. [lonckoBble 3anpockbl (POPMMPOBANMUCh KOMOUHAUMEN TemMaTUYeCKUX Fpynn Kioye-
BbIXx cnos (Hanpumep, LCA/LCC, embodied carbon, service life, self-healing concrete/MICP,
geopolymer, CLTImass timber, mycelium composite, hempcrete) ¢ ncnonb3oBaHUEM fornye-
ckux onepatopoB AND/OR vn counsTpoB no tuny nybnukaumm (peer-reviewed ctatb 1 0630pbl)
1 A3bIKy. JJONOMHUTENBHO aHaNN3NPOBaNMNCh OTYETbI MEXAYHAPOAHbIX OpraHM3auun u oTpacre-
BOM aHanuTukm 3a 2024-2025 rr. (IEA, UNEP, WorldGBC v gp.) ans sepudukaunm MakpoTpeH-
O0B 1 PbIHOYHbIX OLEHOK.

OT6op nuTepaTtypbl OCYLLECTBAANCA NO 3apaHee 3afaHHbIM KpUTEPUAM BKIOYEHWS: Ha-
nn4me KONMYeCTBEHHbIX MokasaTtenen no sbibpocam/yrnepogHomy cneay (CO,, GWP), ponro-
BEYHOCTM U/MNN MEXaHMYECKMM CBOMCTBAM, a TaKkkKe Hanmyne 3aKoHOMuYecknx metpuk (CapEx/
OpEx, LCC, NPV, cpokn okynaemoctn). Npuoputet otgasancs uctoyHmkam 2023-2025 rr. Uc-
Kntoyanucb nybnukaumm 6e3 YNCnNeHHbIX AaHHbIX, MaTepuansl C HepeneBaHTHOW 0bnacTbio npu-
MeHeHus (Hanpumep, 6e3 NPMBSA3KM K CTPOUTENBHLIM KOHCTPYKLMUSIM/OrpaXkgarLwwmm cnuctemam),
a Takke oybnu n BTopu4Hble nepeckasbl 6e3 metogonorni. [ns NoBbILLEHNA HAAEXHOCTM Bbl-
BOAOB [aHHblE COMOCTaBNANNCL MEXAY HECKONbKMMU UCTOYHUKaMW; NpU pacxoxaeHusx uk-
CMpOoBanncb Ananas3oHbl 3HAYEHUIN, a HEe eANHUYHbBIE OLIEHKW.

[MoGanbHbIN PbIHOK 3KOMOMMYHbIX CTPOUTESNbHbLIX MaTepuanoB COXPaHSET BOCXOAALLYIO
TPaeKkTopuo Aaxe B YCNOBUSAX MaKpO3KOHOMMYeckon TypbyneHTHocTu. OueHkn 3a 2024 rog
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MporHos rnobaneHoro peiHKa 3eneHblx cTpoiMaTepwanos (2024-2030)
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Puc. 1. NMporHo3 pocTa pblHKa 3ereHbIX CTPpoUTENbHbIX MaTepuanos (2024—-2030)

nomewatoT ero o6vem B MHTepBan 285-332 mnpg gonn. CLA [4]. K 2030 r. npOrHosHbIn Ko-
pugop pacwmpsietca go 458-708 mnpg gonn. CLUA, a oxxmgaembln cpegHeroqoBon Temn npu-
pocta (CAGR) coctaBnsieT 8,5-14 % [4]. AuHamuka npm 3TOM pacnpegerneHa HepaBHOMEPHO:
Hanboree yCKOPEHHbIN POCT dUKCMpyeTcs B A3naTCcKo-TMXOOKEaHCKOM pPErMoHe, YTO CBSA3aHO
¢ MacwTabamu ypbaHunsaumnoHHoro gaeneHns B Kutae n lugum, a Takke ¢ yxeCtodeHuMem rocy-
[apCTBeHHbIX TpeboBaHui k aHeproaddekTuBHocTU [4]. CeBepHas AMepuka, HanpoTuB, yaep-
XuBaeT JoMUHMpPYoLwyo aonto (okono 35 % B 2024 r.), onupasch Ha 3penyto MHPPacTPyKTypy
A06poBONBHON cepTUMKaLUN U CUCTEMY HaroroBbix CTUMynoB [6]. OgHOBPEMEHHO COXpaHs-
eTCs BblpaXkeHHasa pparMeHTaumns npeaniokeHns: Hapsay ¢ KpynHbIMU MHAYCTPUanbHbIMU UTPO-
Kamu (Bkritodaga Holcim v Saint-Gobain) cyleCTBEHHYIO pofib 3aHMMALOT cTapTanbl, OpMUpyo-
LiMe HuweBble NMHeNnKn Buomartepmanos. B kayecTBe KroveBbIX (PakTOpOB, OrpaHUYMBaOLLMX
MacluTabupoBaHue, B oT4eTHOCTM 3a 2025 rog BblgensatoTcs cbom uenoyek NocTaBoK M BbiCOKas
BONMATUNBbHOCTb LEH Ha CblpbeBble KOMMNOHEHTHI [8].

[oGpoBonbHbIE CUCTEMBI CEPTUdMKALNN NMPOLOIMKAT (PYHKLMOHMPOBATL Kak 6a3oBbI Me-
XaHn3M POPMUPOBAHUS CPOCa Ha HU3KOYrNepoaHble pelleHnsa 1, B YaCTHOCTU, Ha 3KOMorny-
Hble Matepuanbl. B pamkax LEED B 2024 r. oTMe4yaeTcs BblCOKass WHTEHCUBHOCTb CepTUdU-
KaunoHHon aktuBHocTu: B CLUA pecatb Begywmx wrtaTtoB obecneunnu ceptudumkaumo 1437
NPOEKTOB COBOKYMHOW nsiowanbio cebille 414 MnH KB. oyToB, nNpu 9ToM MaccadvyceTc 3aHsn
nepBoe MecTO Mo nrowaaun B pacyete Ha Aaywy Hacenenus [10]. BHe CLUA Hanbornee kpyn-
Hble cepTudunumnpoBaHHble noptdenu B 2024 rogy npeactasneHbl Kutaem (6onee 25 mnH M2),
Kanagon (10 mnH M2) n Nnguen (8 mnH M2) [11]. CywecTBEHHbIM COABMIOM CTaHOBMWTCS 3amnyck
LEED v5 B 2025 roay, KOTOpbIA yCUnMBaeT nepexon oT NpeuMyLLeCTBEHHO NPOEKTHbIX 3asiBne-
HUM K aKUEeHTy Ha chakTuyeckon gekapboHmsaumm B akcnnyartaumm [13]. EBponenickas cuctema
BREEAM Takxe OeMOHCTPUPYET YCTOMYMBOE paclumpeHune: K Hadany 2025 roga yucno ceptu-
UUMPOBaHHBIX 30aHUIN NPEBLICUNO 1 MIH, @ KONMMYECTBO 3aperncTpMpoBaHHbIX NPOEKTOB A0-
cturno 2,9 mnH B 103 ctpanax [14]. MNokasaTtensHo, 4to B CeBepHon AMepuke B 2024 1. o6bem
aKTUBOB, cepTudunLmMpoBaHHbIX N0 BREEAM, ysenuuuncs Ha 43 %, 4YTO oTpaxkaeT Bo3pacTato-
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LA MHTEpPEeC MHBECTOPOB K METpMKaM YCTONYMBOCTU, MO3ULNOHMPYEMBIM KakK Hay4HO O0BOCHO-
BaHHble [15].

[nsa noBbllWeHMa HarmagHOCTU NPOrHO3HbIE NapameTpbl Pa3BUTUSA PbiHKa LenecoobpasHo
npeactaBuTb Ha puc. 1.

lMepeopueHTaumsa CTpoOMTENBHON OTpacnn Ha BuoreHHble MaTepuansl NpeacTaBnsier cobomn
He pecTaBpaumio apxanyHblX NPaKTUK, a8 BHEAPEHNE TEXHONOMMYECKN ynpaBnsemMbiX NpoLeccoB,
No3BOMSLWMX hopMMpoBaTE Matepuanbsl C NOTEHUNANbHO OTpULATENBbHbLIM YINEePOaHbIM cre-
AOM 3a cyeT BMOreHHOro cekBecTpa MU 3aMeLleHns yrnepogoeMKnux MMHepasbHbIX CBA3YHOLLNX.

Kpocc-nammHMpoBaHHaa ApeBecuHa 3akpenunacb B KayecTBe OgHoro n3 Havbonee pe-
npe3eHTaTUBHbIX pPeLUEeHU HU3KoyrrepogHoro ctpouTenscTBa. OUEHKU XXU3HEHHOro LMKNa,
onybnukoBaHHble B 2025 rogy, noaTBepXOalT BbIPAXXEHHOE 3KOMOrMYeCcKoe MpPenMyLLECTBO
GMOKOMMNO3MTOB B CPaBHEHUWN C TPAAULMOHHBIMU MUHEpanbHbIMKU cucTemMamun. B aBcTpumnckmnx
MPaKTUYECKMX Kercax 3adMKCMPOBaHO CHWXeHWEe amuccuin 6onee Yem Ha 100 kr CO, Ha 1 M2
OTHOCUTENbHO OETOHHbLIX aHanoroB [1; 7; 16]. [ns KATANCKOro KOHTEKCTa MokasaHo, YTo 3a-
mMelleHve 6etoHa CLT npvBOANUT K CHMDKEHUIO NOTeHUmana rnobanbHoro notennexHms Ha 25 %
[15; 16]. BmecTe c TeM cTatyc maTtepuana kak «yrnepoaHo-oTpuuaTenbHOro» COXpaHseT Kop-
PEKTHOCTb NULLb NMpU onpefeneHHbIX CLEeHapUsxX 3aBepLUeHUsT KXU3HEHHOMO LMKNa: KpUTUYECKU
3HAYMMO WUCKIIOYEHNE CXUraHUs M aHasapoBbHOro pasnoXeHusi, CONPOBOXAAKLErocs Bbiaene-
HMeM MeTaHa, 1, HanpoTuB, obecnedyeHne NOBTOPHOIO UCMNOMNb3oBaHNA Mo nepepaboTkm gpe-
BecuHbl. Ha TpaekTtopum npaktudeckoro BHeapeHusi B 2024—2025 rogax CyLLeCTBEHHbIM Oorpa-
HUYEHMEM BbICTYMAET CTpaxoBol pa3pbiB. [1pn HegocTaTke JONTOCPOYHON CTAaTUCTMKKN YObLITKOB
CTPaxoBOW CEKTOP HEpPedKO TPaKTyeT PUCKM NMPUMEHEHUs ApeBeCUHbl Kak MOBbILLEHHbIe, npe-
X[e BCero, B YaCTW BOAHbIX MOBPEXAEHUA Ha cTagun CTPOMTENbCTBA U NapameTpoB NOXapHON
6e3onacHocTn. CneacTBMEM CTAHOBATCHA 3aBbllLEHHbIE CTPaxoBble NPeMuu, cnocobHble HuBe-
nMpoBaTb 3KOHOMMUYECKME MPEVMYLLECTBA YCKOPEHHONO MOHTaXa M COKpalleHUs CPOKOB BO3-
BeaeHusa [17; 18].

MuuenuanbHble KOMNO3UTbl (POPMUPYIOTCS HA OCHOBE MULENNS — BEreTaTMBHOW YacTu rpu-
60B, — KOTOPbI NUCMNOMb3yeTCH ANS «BblpaLLMBaHUA» TEMNMO- U 3BYKOU3OMNALUNOHHBIX U3AENUN Ha
cybcTpatax M3 CenbCKOXO3ANCTBEHHbIX OTXOAOB. Tennoduanveckme napameTpbl Takmx marte-
puarnoB B MCCIegOBaHUSAX OMUCbIBAKOTCS TennonpoBogHoCThio nopsagka 0,04—0,08 B1/MmK, yto
COMOCTaBMMO C MUHEparbHOW BaTton U neHononuctuponom [20]. OrpaHmnymnsBaoLMmM hakTopom
BbICTYMaeT MexaHu4yeckasi Hecylwas cnocobHocTb: npu nnotHoctn 110-330 kr/m® NPOYHOCTb
Ha cxaTtue coctaensaet 0,05-0,5 Mla, 4To paunoHanbHO NO3ULMOHMPYET MULENUIN NpenMyLLe-
CTBEHHO B CErMeHTe HEHEeCYLLMX peLleHnii 1 06NnLOBOYHO-U30NAUMOHHBIX cucTeMm [20]. B To xe
BPEMSI KITHOYEBble 3KCMyaTaLMOHHbIe JOCTOMHCTBA CBA3aHbl C NOMHOM BropasnaraeMocTbio U
OrHECTOMKOCTbIO, NposBnsAoLEncs B 00yrnMBaHum matepmana 6e3 yCTon4mBoro nogaepxaHus
ropeHus.

KocTpobeToH, npeacraBnsatowmin cobor CMeCb KOCTPbl KOHOMSM, M3BECTU U BOAbI, Bblge-
NSEeTCA BbIPAXEHHBbIMU TUFPOTEPMUYECKMMU XapakTepuctukamu. Ero yrnepogHbin npodunb
OMNUCLIBAETCA Kak yrnepoaHo-oTpuuaTenbHbin 3a cyeT ceksectpauum go 300 kr CO, Ha 1 M3,
o6ycnoBneHHon GMoreHHbIM HakonneHneMm yrnepoga B npouecce pocta pactenus [22]. MNpwu
COMOCTaBMNEHMN C TPaOUUMOHHBbIM BGETOHOM BbISBNSAETCA MPUHUMNMANbHAs acUMMETPUS 3JKC-
nayaTauMoHHbIX pornen: NPOYHOCTbL KOCTpobeToHa cyuwlectBeHHO Hwke (0,3-3,5 Mlla npoTus
20—-40 MIMa y 6eToHa), YTO OrpaHMYMBAET NMPUMEHEHNE B HECYLLMX SIIEMEHTAX, OQHAaKO MaTepu-
an BbIMIPbIBAET MO TEMNOM3O0MALMOHHLIM CBOMCTBAM M CMOCOBOHOCTU K PErynsumm BraXXHOCTU,
CHWXasa puck ob6pasoBaHMsA MIeceHn N CBA3AHHbIX C Her BMONOBPEXAEHWI OrpaXXaaoLwmx KOH-
CTpyKumn (tabn. 1).
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Tabnuua 1. CpaBHUTENbHBIN aHanM3 MU3NKo-MexaHUYeCcKknx CBOMCTB BuomaTepunanos u
TPaAMLUMOHHBIX aHanoros

XapaKTepUCTUKa MwuuennanbHbin KocTtpobeToH TpagouunoHHbIN MeHononu-
P P KOMMo3nT (Hempcrete) 6eTtoH (M25) ctupon (EPS)
MnoTtHoCTb (KF/M3) 110-330 300-600 2200-2400 20-30
MpOuHOCTL Ha cxa- 0,05-0,50 0,3-3,5 20-40 0,08-0,40
Tne (MMa)
TennonposogHocTe 0,040-0,080 0,087-0,10 1,5-2,0 0,030-0,040
(BT/MK)
VIeDonHbIi Cre OTpuuartenbHblii/ OTpuuatenbHbii Bbicokuit Bbicokuit
poA A HelTpanbHbili (~ =300 kr CO,/M°) | (+200—400 kr CO,/M%)|  (Hechrexumusi)
. Bbicokas Hwuskas
OrHecTomkoCcTb Bbicokas Bbicokas
(CamosaryxaHue) (MnaeneHue)
CooTHDWEHNE NIOTHOCTH H TennonposogHocTh: Buomarepuanst vs TpaguuponHbe
@ Muuennii
@ Kocrpobeton
@ Berou
101 @ Tewonnact
© [peecina
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&
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g
g
2
g O
107! .
@
[ ]
10° 10°

InoTHoCTE (Kr/m')

Puc. 2. ,ﬂmarpamma COOTHOLLEHNA TennmionpoBoOAHOCTU U NNOTHOCTU ANA pa3fiMvHbIX MaTtepuanos

Ha puc. 2 oTpaxeHa guarpamMmma COOTHOLUEHWSI TEMMOMNPOBOAHOCTM U NMOTHOCTU AN pas-
NNYHBIX MaTepuarnos.

[MonHoe BbITECHEHME OETOHA U3 COBPEMEHHOW CTPOUTENBHOWM MPaKTUKM OCTAeTCsl Maro-
peanucTuYHbIM BCreacTBME MacliTaboB MHMPACTPYKTYPHOro CTpouTenscTBa U TpeboBaHUN K
HecyLlen cnocobHOCTU, JONTOBEYHOCTU U TEXHONMOMMYHOCTU. B 3TX yCnoBusix cTpaTermyeckmm
HanpasneHveMm fekapboHW3auMmM CTaHOBUTCA He OTKa3 OT MaTepuana Kak TakoBoro, a uere-
HanpaBneHHas TpaHchopMaLns ero CBA3yKLWeNn CUCTEMbl N 3KCMNyaTauMOHHbLIX CBOWCTB, NO-
3BONSAOLWAA CHWXKATb SMUCCUOHHYIO Harpy3ky 1 OQHOBPEMEHHO YBENMYNBATb CPOK Cry>KObl KOH-
CTPYKUUA.

eononnmepHbIN BETOH OTHOCUTCS K rpymnne BSXKYLUMX, (DOPMUPYEMbIX MYTEM LLENOYHON aK-
TMBaALMM antoMOCUIMKATHBLIX KOMMOHEHTOB, K KOTOPbIM TPagULMOHHO OTHOCAT NETYYY 3011y U
MeTannypruyeckme Wwnakn. 3a CYET UCKMYEHUsI CTagumn KIMHKEPHOro obxura kapbGoHaTHOro
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Cblpbsi, ABMSAOLWENCSA KNOYEBbIM MCTOYHUKOM MPOLECCHbIX BbIBPOCOB, reononMmepHble cucTe-
Mbl AEMOHCTPUPYIOT CYLLECTBEHHbIN MOTEHLMAn Kinmatuyieckon 3GEKTUBHOCTU: CHUXKEHUE
Bbibpocos CO, oueHnBaeTcs Ha ypoBHe 44—64 % MO CpaBHEHUIO C NOPTNAHALEMEHTHbLIMU CO-
cTaBaMn. DKOHOMMYECKas MO3ULUA TEXHOMOrMM Takke 3BOMOLMOHUPYET. Ecnn paHee reono-
nMMepHble pelueHns ukcupoBanucb kak Ha 15-40 % Gonee goporme OTHOCUTENBHO Tpaau-
LMoHHoro 6etoHa, To B 20242025 rogax HabnogaeTcs cokpalleHue LieHoBOro paspbiea. lpu
HaNM4MM MexaHW3MOB YInepoAHoro LeHoobpas3oBaHUA, npeanonaratowmx CTOMMOCTb TOHHbI
CO, csbiwe 50 eBpo, reononMMepbl NEPEXOAT B KaTEropmio KOHKYPEHTOCMOCOBHbLIX MaTtepu-
anoB, MOCKOSbKY CHMXXEHWE 3MUCCUN HauYMHAEeT HanpsiMyld KOHBEPTUPOBATbLCS B 3KOHOMUYE-
ckoe npeumyLlecTBo. OQHOBPEMEHHO YCUMMBAETCA CTPYKTYpPHAsa YsI3BUMOCTb CbipbeBON Gasbl:
COKpallleHne YrofibHOW reHepauun B pasBUTbIX 9KOHOMUKAX BedeT K AeduunTy netyden 305bl
Kak No6oYHOro nNpoaykTa, YTo CTUMYNMPYET MOUCK 3aMEHUTENEN, BKNoYasa KanbLUUHUPOBAHHYO
rmuHy. MNMogoBHasa 3amMeHa yCroXHSAET YHUUKaUMIO peuenTyp 1 3aTpyaHsieT cTaHdapTu3aumto,
MOCKONbKY XMMMUKO-MUHEpPArormyeckas BapMaTMBHOCTb anbTEPHATUBHBLIX antoMOCUIMKaTHbIX
NCTOYHWMKOB MOBbILIAET YyBCTBUTENBHOCTb CBOWCTB MaTepuarna K flokanbHbIM YCNOBUSIM NPOMU3-
BOACTBA.

CamoBoccTaHaBnmBawLwmica 6eToH paccmaTpuMBaeTCa Kak TEXHONMOrM4Yeckun Knacc, opu-
€HTUPOBaHHBLIN Ha MpoASIeHNe 3JKCNIyaTauMoOHHOIO pecypca M CHWXKeHne notpebHocTn B pe-
MOHTaXx, YTO B JIOTMKE XXM3HEHHOrO LMKIa CnocOOHO KOMMNEHCUPOBaThb YacTb NepBOHaYanbHbIX
3artpaT 1 amuccuii. Hanbonee paspaboTaHHbIM HanpaBneHMEM BbICTYyNaeT OuMouemMeHTauus, B
pamkax koTopou baktepun poga Bacillus nHkancynupylotca B LeMeHTHon matpuue. [Npn obpa-
30BaHUN TPELLMH U NOCTYNNEHNN BOAbI M KUCOPO4A CrnopoBble hOpMbl aKTUBMPYKOTCA N UHU-
LMUPYIOT CMHTE3 KapboHaTHOro MuUHepana (KanbLuuTa), KOTOpbI 3anonHAeT AedeKkT N CHUxXaeT
NPOHMLAEMOCTb 30HbI MOBPEXaeHMs. dMmnupuryeckne gaHHole 2024—2025 roqos noaTBepKaatoT
BO3MOXHOCTb «J1e4eHusi» TpelwmH wupuHon go 0,97 Mm B TeHeHne NpuMepHO BOCbMU HEOENb.
Haunbonee cyuiecTBeHHbIN 3pdeKT MNpPOsBNSETCA B arpeccuBHbIX cpedax, rae aerpagauus
06bIYHO YCKOPSETCA 3a CYET TpaHCNopTa MOHOB W BRaru.

KntoyeBbIM orpaHnymTeneM MaclitabHOro BHeAPEHUS PacCMOTPEHHbIX TEXHOMOMMYeCcKnX
peLLEeHNn OCcTaeTc AOMUHUPOBAHNE MHBECTULIMOHHOW NOTUKK, B KOTOPOW NPUOPUTET OTAAaeTCA
MUHUMU3ALUNN HadanbHbIX KanuTanbHblX 3aTpat (CapEx). B aTon pamke 3KONOrnMyeckn opueH-
TUPOBaHHbIE MPAKTUKX BOCNPUHUMAIOTCSA Kak (PMHAHCOBO 0BpeMeHuTENbHbIE, MOCKOMbKY «3ere-
HOEe» CTPOUTENbCTBO Hepeako TpebyeT MHBECTUUMOHHON Haabaeku B Anana3oHe 1-12 %, a B
oTAenbHbIX cryvasx — 4o 28 % no CpaBHEHMIO C TPAAULNOHHBIMU MOAXO4AMM.

MpuMeHeHne aHanM3a CTOMMOCTU XXU3HEHHOMO LMKNa NPUHLMNManNbHO MEHSIET MHTepnpeTa-
LU0 9KOHOMWYECKON LienecoobpasHoCTH, NepeBodsa OLEHKY M3 NMOCKOCTU PasoBbIX BIIOXEHWUN
B NMIOCKOCTb COBOKYMHbIX 3aTpaT BrageHus. QMNMpUYEecKne OaHHble yKa3blBaloT, YTO 3[4aHus,
peanu3oBaHHbIE MO «3efeHbIM» NpUHUMNamM, cnocobHbl obecnevmBaTb COKpaLLEHNE onepauu-
OHHbIX pacxoaoB (OpEx) Ha 14—41 % 3a c4eT NOoBbILLEHNSA HEPrOoaPPEKTUBHOCTU U CHUKEHUS
3aTpaTt Ha peMOHTHble BMellaTernbCcTBa. JononHuTensHbl ouHaHCOBbIM adhdeKT popmupyetcs
Ha pblHKE HEOABMXMMOCTU: aKTMBbI, Npoweawmne ceptudukaumto LEED/IBREEAM, nemoHcTpu-
PYIOT LLEHOBYIO «3EMEHY NPEMMo» NPuU OTHYXXOEHUW, BbIPAXKAIOLLYHOCA B YBENUYEHUN CTOMMO-
cTn boree yem Ha 9 %, a TakKe NPUPOCT apeHHbIX CTaBoK, gocTurawowmn 15 %. OgHoBpe-
MEHHO (DUKCUPYETCS1 YCKOPEHWE BO3BpaTa BMOXEHUN B 3HEProddeKTUBHbLIE PELUEHUS: CPOK
OKynaeMoCTu B psife criydaeB cokpaTtuncsa go 3—5 ner.

[ns nHpaCTPYKTYPHOro CermMeHTa aHanormyHas fiormka nposBnsieTcsl 0CO6eHHO oTYeTNK-
BO Ha MaTtepuanax, OpUeHTUPOBaHHbLIX Ha npoareHue pecypca. CamMoBOCCTaHaBNMBAOLLMIACA
©eToH, HecMoTps Ha yaopoxaHune Ha 30-50 % Ha aTane yknagku, cnocobeH obecnevnBaTb 3KO-

Architecture of Buildings and Structures. 41
Creative Concepts of Architectural Activity



Components of Scientific and Technological Progress

Tabnuua 2. AHanu3 3aTpar 1 BbIro4 Ans 3eneHbiX Y TPaauLNOHHBIX 3a4aHUN

Mapametp

TpaguunoHHoe 3gaHve
(BetoH/CTanb)

3eneHoe 3aaHve
(CLT/Teononumepsl)

OKOoHOMMYecknin adppekT

HayanbHas ctommocTb
(CapEx)

Bazosas (100 %)

101-128 %

YoopoxaHue Ha
cTpouTenbCcTBa

aTane

OnepaumnoHHble pacxoabl

Bbicokune (aHeprus,

-14 % no 41 %

3HauunTenbHas aKOHOMUS

(OpEX) PEMOHT)
CTOMMOCTb B KOHLE LKNa 3atparthbl Ha 6% [0 —18 % OKoHOMMS1 Ha nepepaboT-
CHOC/yTUnu3aumio Ke/yTunusaumm
Beicokasi peHTabenb-
Cpok okynaemocTtu - 3-5 ner HocTb RO
O6was ctonmoctb LCC o a0 CHmxeHne  3atpaT Ha
(50 ner) Baszosas (100 %) 72-76 % 24-98 %

HOMMYECKYIO OTAa4vy 3a CHEeT MUHUMMU3aUUN MO0 NCKNIOYEHNS OPOrOCTOALMX PEMOHTHBIX Liu-
KITOB Ha MPOTSKEHUM OECATUNETUI SKCNyaTauumn, YTO CHXKAET CyMMapHble U3OepXKM Bnage-
HUS 1 CTabUNN3npyeT nokasatenu HageXXHOCTN 0b6bekTa Ha ANUTENbHOM ropu3oHTe (Tabn. 2).
HecmoTps Ha ybeauTenbHyo foKa3aTenbHOCTb N0AX04a, OCHOBAHHOMO Ha aHanuM3e CTOUMMO-
CTW XWU3HEHHOIO UMKNa, NPOABMXEHNE MHHOBALMOHHbLIX MaTtepuanoB U TEXHOMOMMIA CoepXuBa-
€TCcs CUCTEMHbIMU dhakTopamun. CyLLeCTBEHHLIN Bapbep hopMUpYyET OENCTBYOLLAss HOpMaTUB-
Has apxXUTeKTypa: 3Ha4YuUTerNbHas YacTb CTPOUTENMbHbLIX KOOAEKCOB COXpPaHSET NMPEeCcKPUNTUBHbIN
XapakTep, TO eCTb (pMKCMpyeT AONYyCTMMble COCTaBbl U TUMbl MaTepuanos, a He 3aaaeT Tpeby-
eMble 3KCnnyaTauuoHHble rnokasaTtenun. B pesynsrate npuMMeHeHWe reonofiMMepHbIX BAXYLLMX
1N BGUOKOMMO3NTOB CTANKMBAETCS C NPaBOBOW HeONpeaerieHHOCTbI0 M NpoLeaypPHON Harpy3Kkown,
MOCKOMbKY BbIXOA 3a PaMK/ «TUMOBbLIX» peLleHnin 3a4acTyto TpebyeT pa3paboTkm u cornacosa-
HUA cneumanbHbIX TEXHUYECKMX YCIOBUIA, CONPOBOXAAEMbIX 3HAYUTENbHLIMU TPaH3aKLMOHHbI-
MU n3gepxkamu. MNMapannensHO NPoSBNSETCS KagpOBO-KOMMETEHTHOCTHOE OrpaHuyveHue: Tex-
HONMOMMK MacCcoBOW OpeBeCUHbI, BkNtovass CLT, a Takke HOBble peuenTypbl OETOHHbBIX CMecen
npegnonararwT cneunduyeckne HaBblkM NPOU3BOACTBA, MOHTa)Xa M KOHTPOMS KayecTBa, KOTO-
pbIMW pacnonaraeT He Bcs paboyas cuna. Cutyauns ycyrybnsetcs gemorpadmnyeckon guHamu-
KOW oTpacnu, yuntbiBas NporHo3vpyemblin Bblxod Ha neHcuto 41 % ctpoutenen k 2031 roay, 4to
NoBbILAET PUCK AedunumTa KBanudukaumin B Kputudeckmn gnsa tpaHcpopmaunm nepuog [9; 19].
[onrocpoyHble NepcnekTnBbl BO MHOIOM CBS3bIBAKOTCA C LMGPOBM3aLMNEN CTPOUTENBHOMO
umkna. MHCTpyMeHTbl MHOPMAaLMOHHOIO MOAENUPOBaHUS, LMdpoBble ABOMHUKM U nacnopTta
MaTtepuarnos (POPMUPYIOT MHPACTPYKTYPY OaHHbIX, NMO3BOMAIOLLY KONMUYECTBEHHO (PUKCUPO-
BaTb BOMIIOLLEHHbIN Yriepos y>Ke Ha CTaaun NpOeKTUPOBaHNA U TEM CaMbiM NOBbILLATL YrpaB-
NSIEMOCTb PeLLEeHNn, OPUEHTUPOBAHHbIX Ha AekapboHM3aumio, BKoYas COOTBETCTBNE Tpebosa-
Huam LEED v5. OgHOBPEMEHHO OXUOAETCsa pacluMpeHne SO HU3KOYrNepoaHbIX ansTepHaTus
uemeHTy: K 2030 rogy Takve pelleHust noteHumanbHO cnocobHbl 3aHATb A0 30 % pbiHKa npwm
YCNOBWU NHCTUTYLIMOHANbHOW NOAAEPKKN Yepe3 MeXaHN3Mbl YINepoaHOro HaroroobnoXxeHus:.
lMpoBeneHHOE uccredoBaHWe MoKasblBaeT, YTO CTpouTENbHAd OTpacnb BCTynura B dasy
Ondypkaumm, B KOTOPOW JarnbHenwwas TpaekTopusa pasBUTUSA onpegensieTca cnoCoBHOCTLIO COo-
BMECTUTb UHPPACTPYKTYPHOE pacLUMpEHne C XKECTKMMU OrpaHUyYeHnaMmn yrinepogHoro Groaxe-
Ta. TexHonornyeckmn naket 2024—-2025 rogoB popMmpyeT OCHOBY AJSisi paspbiBa UCTOPUYECKU
YCTONYMBOM CBA3N MeXOYy POCTOM OObEMOB CTPOMTENBLCTBA U yBENNYEHMEM BbIOPOCOB. broreH-
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Hble pelwleHus, Bkrtodas CLT n muuenvanbHble matepuanbl, yHKUMOHANbHO BbICTYNAT Kak
3NeMEeHThI YIIepoaHOro CekBecTpa, NepeBoast YacTb aHTPOMOreHHoro yrnepoda B oopmy orn-
rOBPEMEHHOIO XpaHeHUs B COCTaBE CTPOUTENbHbIX cucTem. MapannensHO nepegoBble LLEMEHT-
Hble HanpaBIieHNs — reononMMepHbIe BSXYLLME U CaMOBOCCTaHaBnmBawLwwmecs 6eToHbl — 3aga-
10T MHOW CTaHOapT pecypcHOn addEKTUBHOCTU Yepes yBenuyeHne SONroBEYHOCTU U CHUXKEHNE
NoTpebHOCTN B pEeMOHTax, YTO B JIOTUKE XM3HEHHOIO LMKNa yMeHbLlaeT MaTepuanoeMKoCTb U
CBSI3aHHbIE C HEWN AMUCCUN.

Mpn 9TOM ypOBEHb TEXHOMOrMYECKOM 3PENOCTN HAaYMHAET onepexaTb UHCTUTYLUOHArbHbIE
MexaHu3Mbl BHeApPEHMS. B ropuaoHTe Grnvkanwimx naty neT KAyYeBbIMU HanpaBneHnsiMn cTa-
HOBATCHA NnepeopueHTaunsa HopmaTuBHOM 6a3bl Ha PyHKUMOHanbHblE KpuTepuun (performance-
based codes) ¢ nepexogom OT NpeanncaHust cocTtaBa K OLEHKe 3KCMnyaTauMOHHbIX XapakTe-
pUCTUK, )OPMMPOBAHNE CTPaXOBbIX NPOAYKTOB, afeKBaTHbIX PUCKOBOMY MPOdU0 MacCoBOM
APEBECUHbI, a TaKkKe NHCTUTYLUMOHann3aumsa oba3aTenbHOro yyeta CTOMMOCTU XU3HEHHOTO LiMK-
na (LCC) B rocygapCTBEHHbIX 3aKyrnkax Kak MHCTPYMEHTa, KOPPEKTUPYIOLEro AOMUHMPOBaHNE
norvkn MuHummaauun CapEx. MNpy oTCyTCTBMM yKa3aHHbIX CUCTEMHbIX Npeobpa3oBaHnn 4OCTU-
XeHue LeneBblX OpUeHTUPOB NapuKcKoro cornalleHns coxpaHaeT NOBbILUEHHY YA3BUMOCTb U
pUCKYeT OCTaBaTbCH BHE pearMcTU4HOro onepaumMoHHOro CLeHapus.
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Durable and Sustainable Materials in Home Improvement:
A Comprehensive Analysis of Performance, Life Cycle, and Market Prospects

S.V. Ryman
Topcrete LLC, Moscow (Russia)

Key words and phrases: eco-friendly building materials; durability; biocomposites; self-
healing; geopolymer concrete.

Abstract. This article analyzes the synergy between environmental sustainability and the
physical and mechanical durability of modern building materials. The objective of the study
is to justify the selection of environmentally friendly and durable building materials based on
a combined analysis of carbon footprint, performance characteristics, and life cycle costs.
To achieve this goal, the following objectives were addressed: biocomposites (CLT, mycelial
composites, hempcrete) and advanced cementitious systems (geopolymers, self-healing
concrete) were compared in terms of GWP, strength, and thermal conductivity; market dynamics
to 2024-2025 and the impact of LEED/BREEAM certification practices were assessed;
regulatory and insurance barriers to scaling were identified; and CapEx and LCC were
compared. The hypothesis is that solutions that reduce embodied carbon and extend service
life result in lower total cost and emissions, even with a “green premium” at the investment
stage. Methods included a systematic review of Scopus/Web of Science publications and an
analysis of industry reports/statistics for 2024—-2025, with results interpreted within an LCA/
LCC framework. The results of this study demonstrate that, despite the green materials market
projected to grow to US$708 billion by 2030, there is a gap between technology readiness
and regulatory frameworks. Self-healing concretes demonstrate the potential to extend the
service life of infrastructure to 94 years while dramatically reducing emissions. Biomaterials,
such as mycelial composites, offer excellent thermal insulation properties (0.04 W/mK), but
their adoption is hampered by a lack of standardization and insurance products. The study
confirms that a shift to life-cycle costing rather than capital costing makes the use of higher-
quality materials economically feasible at 1-12 %, providing a return on investment in 3-5 years
through operational efficiencies.
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Problems of Constructing Multi-Level
Parking Infrastructure
in Dense Urban Development

A.S. Solovyova, E.A. Chornobay

Volgograd State Technical University,
Volgograd (Russia)
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Abstract. The relevance of the research topic is due
to the problem of organizing the storage of motor vehicles
in cramped urban conditions. The purpose of the study is
to reveal the prospects for the development of construction
projects of compact multi-level parking lots in the city. The
objective of the study is to identify the main aspects that
hinder the development and implementation of projects for
the construction of multi-level structures for car storage.
It is assumed that the construction of compact multi-level
structures using modern organizational and technological
solutions is an important tool to compensate for the shortage
of required parking spaces. As part of the study, criteria were
formulated that determine the main technical and economic
parameters of these projects. The main problems that arise at
different stages of the life cycle of projects for the construction
of multi-level parking lots are described. The main trends
in the development of technical solutions for the projects
being created are analyzed. As a result of the study, it was
concluded that innovative organizational and technological
solutions used for the construction of multi-level parking lots
will make it possible to create compact, multifunctional and
safe facilities, which is especially important for improving the
efficiency of urban areas.

Introduction

The development of modern cities is highly dependent on the availability of vacant space.
As a rule, the central part of the city is the most saturated in terms of urban development and at
the same time performs an important function of organizing business and trade communications
within the urban space. Peripheral residential areas play an important role in the organization of
comfortable living spaces for the urban population. The sections of the territory described above
are faced with the urgent issue of organizing temporary storage of motor vehicles. Currently
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Table 1. Examples of implemented projects in different cities

. Criterion Building Criterion cost
N . Criterion .
Direction Project Example . cost of area of parking
capacity . o
construction criterion space
. . 20,000
Vehicle storage Parking at the West Edmon- L 1.2
capacity ton Mall (Edmonton, Canada) parking billion US $ 49 ha 15,000 US §
spaces
g‘;ﬁ‘;m:t;"r”aorfi;gfion Automated (robotic) parking | 2,314 park- 40 05 ha 15,000-
) ge org at Al Jahra Court (Kuwait) ing spaces | millions US $ ' 25,000 US $
infrastructure
Architectural solgtlons Victoria Gate multi-level park- | 805 park- 165 18,000-
for the construction of | . I . - 0.6039 ha
) : ing (Leeds, UK). Futuristic ing spaces | millions US $ 20,000 US $
multi-level parking lots

existing surface parking spaces are occupied by scarce high-value land plots and at the same
time show low efficiency of their use. The introduction of new organizational and technological
solutions will optimize the process of organizing the storage of vehicles in the urban area [1].

Analysis of existing solutions for the organization of vehicle storage

The organization of a vehicle storage system in the city has long been studied by leading
experts from around the world, who offer various options for the placement of vehicles, taking
into account the unique architecture and specifics of each city. In different cities around the
world, multi-level parking has evolved from simple concrete boxes into architectural landmarks
and high-tech facilities [2-5]. The currently existing organizational and technological solutions
can be divided into several areas in terms of capacity, automation (adaptability), and architectural
innovation. To assess the effectiveness of the implementation and development of technologies
in this segment of real estate, the following criteria were identified: capacity, construction cost,
building area, cost of parking space. Three large multi-level parking lots were analyzed to
compare the main problems of implementing this type of project. The results of the analysis are
presented in Table 1.

The examples presented in the table characterize the high investment potential for the
development of multi-level parking lots, as well as saving urban space for accommodating
vehicles, but at the moment the implementation of these projects faces a number of serious
problems, ranging from financial barriers to complex technical integration [6; 7].

Of course, the main limitation for the construction of multi-level parking lots is the high
initial capital costs for construction. Technological solutions based on the use of automated and
intelligent systems in the organization of parking operations significantly exceed the volume of
investments in the construction of traditional parking lots. In addition, a long payback period
usually discourages potential investors from investing in such projects.

The analysis of further expenses incurred at the stage of operation of the capital construction
facility also incurs significant costs for the owner:

— reliable operation of complex equipment (elevators, robotic shuttles) requires qualified
personnel and regular, expensive maintenance;

— the cost of updating software systems;

— the cost of securing personal data (cybersecurity and confidentiality of data) about
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vehicles located in the parking lot.

In addition to the cost of construction and maintenance of this type of facilities, the limiting
factors are:

— difficulties in organizing construction within the city. The structural elements used have
significant overall dimensions, which makes it difficult to transport them to the central or densely
built-up part of the urban space;

— the lack of uniform modular standards and global building codes for automated structures
complicates the large-scale implementation and compatibility of components;

— bureaucratic obstacles caused by delayed approval of project documentation and slow
updating of regulatory requirements for new technologies, such as drone delivery zones or fire
extinguishing systems for electric vehicle batteries;

— the discrepancy between the strategic location of the facilities and the effectiveness
of their use. Thus, multi-level parking will be impractical if they are located too far from key
destinations;

— asocial factor caused by the public’s distrust of the safety and reliability of robotic parking
or automated parking services.

Each of these factors prevents the introduction of multi-level parking in urban areas, however,
the continuous improvement of organizational and technological solutions for the construction of
capital construction facilities in this segment of real estate in the future will have a significant
synergetic effect on the state of urban space. Thus, reducing the number of surface parking
has a positive effect on the environmental situation of the urban environment, promotes the
organization of landscaping, increases the economic feasibility and efficiency of urban land use.

Trends in the further development of organizational and technological solutions

The rational use of historically developed urban development involves the involvement
of existing capital construction facilities in the process of reconstruction and modernization.
Industrial and warehouse facilities located in the central or peripheral part of the city can be
used for the vertical organization of parking areas after a technical examination of their physical
wear and tear. The conversion of these facilities is possible by using standard projects based on
a steel frame, which will speed up installation and reduce the load on the foundation. The use of
ready-made factory structures (columns, crossbars, floor slabs) minimizes “wet” processes on
the construction site and ensures high assembly accuracy [8—11].

In addition, the design of new multi-level parking lots in existing surface parking lots, used not
only for storing vehicles, but also as additional commercial space located on the ground floors
and operational roofs, will increase their commercial attractiveness and reduce the payback
period of the project. The introduction of rotary and rack parking technology will allow for the
placement of up to 50 vehicles on an area of 50 square meters. Robotic elevators eliminate the
need to build ramps, which saves up to 30-40 % of the useful volume of the building.

Conclusion

In a dense urban environment where there are practically no vacant land plots and the
number of vehicles is growing like an avalanche, the development of organizational and
technological solutions for the construction of multi-level parking lots is an important strategic
task. The main solutions being developed should primarily focus on the use of robotic lifts and
modular steel frames, which will reduce construction time and minimize capital costs.
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Mpo6nemMbl pa3BUTUA MHOTOYPOBHEBOM NMAapPKOBOYHOMN MH(PACTPYKTYPbI
B YCIOBUSIX NIIOTHOW rOPOACKOM 3aCTPOMNKM

A.C. ConosbeBa, E.A. YopHobaw

@60y BO «Bonzozpadckul eocydapcmeeHHbIl mexHUYecKul yHugepcumemy,
2. Boneoepad (Poccusi)

KniouyeBble cnoBa u dpa3sbli: 6riaroyCTporNCTBO TEPPUTOPUN; rOpoACcKas 3acTporka; MHOMo-
YPOBHEBas NAPKOBKA; OPraHN3aLUMOHHbIE PELLEHUS; TEXHOMNOMMYECKNE PELLEHNS.

AHHoOTauus. AKTyanbHOCTb TEMbl UccregoBaHus obycroBneHa npobrnemon opraHu3aumm
XpaHEeHUs aBTOTPAHCMNOPTHbIX CPEACTB B CTECHEHHbIX YCMOBUSAX ropoackon 3acTpoviku. Llenb
paboTbl COCTOMT B BbISIBNIEHUN MEPCMNEKTUB Pa3BUTUSI MPOEKTOB CTPOMTENbLCTBA KOMMAKTHbIX
MHOIOYPOBHEBbIX MApKOBOK Ha TeppuTopuu ropoga. 3agada NpoOBOAMMOIO UCCReoBaHMs Ha-
npaBneHa Ha BbISIBIEHWE OCHOBHbIX acnekToB, MPEnATCTBYHOLIUX PasBUTUIO U BHEOPEHUIO
NPOEKTOB CTPOUTENbCTBA MHOIOYPOBHEBbLIX COOPYXXEHUN ANnsA XpaHeHus aBtomobunein. lMpen-
rnonaraeTcsi, YTO CTPOUTENLCTBO KOMMAKTHLIX MHOIMOYPOBHEBBLIX COOPYXEHWUI C MPUMEHEHNEM
COBPEMEHHbIX OpraHM3aLMOHHO-TEXHOMOMMYECKUX PELUEHU ABMSIETCS BaXKHbIM MHCTPYMEHTOM
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ANs komneHcauun geduumta TpebyeMbix NapkoBOYHbIX MecT. B pamkax npoBegeHHoro uccre-
[0BaHNA Obiny cchopMynMpoBaHbl KpUTEPUM, ONpeaensitoliMe OCHOBHbIE TEXHMKO-9KOHOMUYE-
ckve napameTpbl AaHHbIX NpoekToB. OxapakTepu3oBaHbl OCHOBHblE MPO6nemMbl, BO3HMKatoLme
Ha pasHbIX 3Tanax >XM3HEHHOrO LKA NPOEKTOB MO CTPOUTENbLCTBY MHOMOYPOBHEBbLIX MAPKOBOK.
MpoaHanuanpoBaHbl OCHOBHbIE TEHAEHLMN MO Pa3BUTUIO TEXHUYECKUX PELLEHWUIA CO3AaBaeMbIX
npoekToB. B pesynbraTte nccnenoBaHust caenaH BbiBog, YTO MHHOBALMOHHbBIE OpraHM3aLMOHHO-
TEXHOMNOIMMYECKNE PELUEHUS, NPUMEHSIEMble AN CTPOUTENbCTBA MHOMOYPOBHEBbLIX MapKOBOK,
NO3BOMNAT cO34aBaTb KOMMaKTHble, MHOrOMYHKLUMOHaNbHble 1 6e3onacHble 06beKTbl, YTO OCO-
GEHHO aKTyanbHO Ansi NOBbIWEHUS 3(EKTUBHOCTM UCNOMb30BaHUS FOPOACKUX TEPPUTOPUN.

© A.S. Solovyova, E.A. Chornobay, 2026
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YOK 331.13

CoBpeMeHHble noaxoabl
K MOHUTOPUHIY U aHanu3y Tapucos
B TENIeKOMMYHUKaLWOHHOM OoTpacsnu

A.C. AB‘-II/IFIHLI,1, AA. Ky3HeLl,OB1, MN.B. Forlo,J:l,aeBCKaﬂ2

" ®re0y BO «Mockoeckuli 2ocyOdapcmeeHHbIl
mexHu4ecKkul yHusepcumem umeHu H.3. baymaHa
(HayuoHarnbHbIU uccriedosameribCKUl yHUBepcUMem)»;
2 Pre0y BO «MUP3A — Poccutickuli mexHOmo2udecKud
yHUgepcumemy;

2. Mocksa (Poccusi)

KniouyeBble cnoBa u ¢pasbl: aBToMaTU3auuns; MHOEKC
AOCTYNHOCTW; METOAbl aHanu3a; MOHUTOPWHT; Tapudbl cBs-
3U1; TENEKOMMYHMKALMOHHbIE YCryrn; umdpoBas SKOHOMUKA.

AHHOTaumsa. B ycnoBusax ungppoBOn 3KOHOMUKM Poc-
cuinckon degepaunn TapudHaa nonuTUKa onepaTopoB CBSA-
31 ABNSETCA OOHWM M3 KYEBbIX (DAKTOPOB, ONpeaensio-
LWMX OOCTYMHOCTb TENEKOMMYHUKALMOHHbIX ycnyr. Beicokas
AVNHaMVKa U3MEHEHUS TapUHbIX MMaHOB, YCMOXHEHUE MX
CTPYKTYp, pervoHanbHas auddepeHunaumnsa ueH obycrios-
nMBalT HeobxooMMOCTb CUCTEMATUYECKOro MOHUTOpMHra
TapndoB 1 ux aHanusa. Llenb ctatbu: nposectn o63op co-
BPEMEHHbIX METO40B MOHUTOPUHIA U aHanu3a Tapudos one-
paTopoB CBA3W. 3a4ayM UCCEeAoBaHUS: BbIsIBUTb OCHOBHbIE
MeToAbl MOHWTOPMWHra; MPOBECTU WCCrefoBaHWEe METOAOB
aHanuTnyeckon o06paboTkM TapuUdHbIX AaHHbIX: CPaBHU-
TeNbHOro, arpernpoBaHHOrO M WHOEKCHOro aHanusa; npo-
aHanM3npoBaTb KroYeBble nokasaTenu n nHaekcol. Metogbl
nccnegoBaHusa: cbop 1 aHanuM3 MHgopMaumm, CpaBHUTESNb-
HbI aHanus, Knaccudukauua m obobLieHne MNonyYeHHbIX
AaHHbIX, 0630p Hay4yHOW nuTepatypbl. Pesynbrartbl: ucnonb-
30BaHMEe aBTOMAaTMYECKOr0 MOHWUTOPUHIra TapudoB CBA3N B
COYETAHUN C arpernpoBaHHbIM, MHAEKCHbIM U CPaBHUTEMb-
HbIM aHanM30M MO3BOSSET CYLLECTBEHHO YCKOPUTb NpoLece
cbopa n 06paboTkn AaHHbIX, MOBLICUTL TOYHOCTb U BbISABUTb
KNtoveBble TEHAEHUUN U3MEHEHUA LEeH Ha TeneKoMMYyHUKa-
LUMOHHbIE YCIYTH.

TenekoMMyHMKaUMOHHasl oTpaciib OTHOCUTCS K 4ucny Hambornee AMHAMUYHO pa3BUBAto-
LMXcs oTpacnen akoHomuku Poccuiickon degepaunmn: no gaHHbIM MuHuCTEpcTBa LMGPOBO-
ro pasBuUTUS, CBSA3M M MAacCOBbIX KOMMYHukauuin B 2026 r. B Poccum HacuuTbiBaeTcs Oonee
131,49 MNH MHTepHeT-nonb3oBatenemn, 4To coctaensier okono 90 % OT obuiero HaceneHus
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ctpaHbl. C 2000 r. gaHHbIM nokasaTenb yBenuuunca B 47,66 pasa, cornacHo gaHHbIM Mexay-
HapogHOro coro3a anekTpocesasmn (/TU), 4To CBMAETENBCTBYET O CTPEMUTENBHOM POCTE YPOBHS
undpoBusaumm n BOCTpeboBaHHOCTU TENEKOMMYHUKALMOHHbBIX YCYT.

B cBA3M C BbLICOKOM COLMANbHO-3KOHOMMYECKOW 3HAYMMOCTbLIO OoTpacnv u 6onblunm pas-
HooOpa3nem TapudHbIX Moaernen, Ha ueHoobpa3oBaHME W HaMONHEHUE KOTOPbIX OKa3blBaeT
BNUSAHNE COBOKYMHOCTb MHOXECTBA BHELUHUX U BHYTPEHHUX (hakTopoB [2], BO3HMKAET HEOOXo-
OUMOCTb B MOHUTOPUHre TapudOB CBA3WM Kak ANd rocygapcTBa M OpraHoB peryrimpoBaHuns, Tak
1 ANng onepaTopoB CBA3M B LEeNsAX NpOBEAEHUA aHaNMTUYECKMX UCCNeaoBaHUA ANs nocnenyto-
LLIero KOHTPONS 1 perynupoBaHns LLEHOBOW MOMUTUKK, BbISIBNIEHUS TEHAEHUNR, hopMupoBaHns
crnpoca 1 OLEeHKN KOHKYPEHTHOW cpeapbl.

MoHuTopuHr TapudoB nNpeacTaendeT cobor npouecc cuctematmyeckoro cbopa, ynopsgo-
YMBAHUS U aHanmM3a JaHHbIX O LeHaX Ha yCnyru CBs3u C Uenblo BbIABMEHUS U3MEHEHUN, TPeH-
OO0B M OLEHKM OMHAMUKM LEeH Ha pbiHKe [7]. MOHUTOPUHI OpUEHTUPOBAH NpPeXae BCero Ha cbop
aKTyarnbHbIX OaHHbIX, KOTOPbIA UCMOMNb3yeTca Afs 9KOHOMUYECKOro U PerynsaTopHOro aHanu-
3a [8].

OcHOBHasi CNOXHOCTb MOHUTOPWHra TapudoB ONepaTopoB CBA3W 3aKI4YaeTcs B MHOro-
o6pa3snn napameTpoB TapuHbIX NaHOB, BKMOYast 06beMbl NpefoCcTaBnsieMbIX YCNyr U Bblpa-
XEHHYI0 pernoHanbHyo auddepeHumaunio UeH, YTo 3aTpyaHSET UX COMOCTaBeHne U OLEHKY
OOCTYMNHOCTU Ansa notpedutenen [5]. Beicokasd AnHaMuka n3aMeHeHnsa TapudHbIX NpeanoxXeHun
ycunueaet HeobxoaMMOCTb HEMPEPBLIBHOMO U CUCTEMATUYECKOrO MOHUTOPUHIA.

B noHATME pyYHOrO0 MOHUTOPUHIA BXOAUT HECKOSIbKO 3TanoB: cbop AaHHbIX MyTEM noceLle-
HUA CaMTOB OMepaTopoB CBA3U, UX aHanu3 1 MHTepnpeTauuns. MNpeumyllectsa aToro nogxoaa
3akntoyarTca B rmBKOCTU N BO3MOXHOCTU rNy6oKoro norpyxeHus B AaHHble [6]. OgHako aaH-
HbIi MeTo4 obnagaeTt psaaoM OrpaHMYEHU: HeQOCTaTOYHasA PerynsapHOCTb OGHOBNEHUS; BbICO-
Kasi TPY4OEMKOCTb pyyHOro cbopa n obpaboTtkm nHdopmauumn; HEBO3MOXHOCTb ONEpPaTUBHOMO
NPUHATUS PEeLLEHWIA; Hanu4mne YenoBeveckoro akropa.

ABTOMaTM3NPOBaHHbI MOHUTOPUWHI LieH npegnoniaraeT UCMNonb30BaHWE TakUX UHCTPYMEH-
TOB, Kak Beb-ckpennuHr nnu APl ana cbopa gaHHbIX ¢ nnaTtgopm onepaTtopoB CBA3U. OTO MO-
3BOMNSET onepaTtuBHO obpabatbiBaTb Gonblune O0ObEMbI AaHHbIX U NOMyYaTb akTyarnbHYH WH-
dopmMaunto B pexume peanbHoro Bpemenu [3; 4; 6]. Ha nepBoHavanbHOM aTane Tpebyertcs
paspaboTka U HacTponka cbopa n obpaboTKM AaHHbLIX, @ TakKe KOHTPONb UX KadecTBa Ans
KOPPEKTHOW MHTepnpeTaumi. Ho aBTomaTtnamMpoBaHHbIA NOAX04 3HAYUTENbHO YCKOPSIET MOHUTO-
PUHT U CHWKAET PUCK OLLUMOOK MO CPaBHEHMUIO C PYYHbIM METOAO0M.

OpnHako onepaTopbl CBS3W, Kak NpaBuino, He NPeaocTaBnsAT OTKPbITble MPorpaMMHbIE UH-
Tepdencol (APl) anga goctyna K MHopmaumm o TapudHbIX NnaHax. A CyLLEeCTBYOLLNE CEPBUCHI
aBTOMATUYECKOrO MOHWUTOPUHra obnagalT orpaHMyYeHHOW (PYHKUMOHANbHOCTLIO U HE Npeao-
CTaBNSAT AaHHblE MO BCEM TapuUdHbIM NpeanoxeHnsM. Noatomy BeG-CKpennuHr octaeTcs oc-
HOBHbIM MHCTPYMEHTOM aBTOMaTU3NMPOBAHHOrO MOHUTOPUHra TapudoB, obecnevnBas gOCTyn K
aKkTyanbHbIM AaHHbIM.

B HekoTopbIx criydyasix 060CHOBaHO NpUMeHeHne KOMOGMHMPOBAHHOMO Noaxo4a C UCMNOMb30-
BaHMeM aBTomaTtm3auumn ansa 6bicTpon 06paboTkn AaHHbLIX C NOCNEAYIOWMM PYYHbIM aHaNnM3oMm
ONs ynyJdweHus rmyouHbl nHTepnpetauun [8].

CdopmupoBaHHble B pesynbrate MOHUTOpUHIra TapudoB MaccuBbl JaHHbIX npuobpertatoT
NPaKkTUYeCKy 3Ha4YMMOCTb TOSIbKO Ha 3Tarne nocreayrouero aHanmsa. [Ana aHanmsa TapudHom
NONMMTUKN ONEepaTopoB CBSA3WN MPUMEHSOTCS METOAbl, KOTOPbIE MOXHO YCIMOBHO pasfenuTb Ha
cnegytowime rpynnbl: MeToAbl CPaBHUTENBHOrO aHanus3a; MeTOAbl arperMpoBaHHbIX Mokasare-
newn; MHAEKCHbIe MeToAbI.
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MeToabl CpaBHMTENBHOIO aHanM3a OCHOBaHbl HA COMOCTaBMNEHUN TapUMHbIX NIAaHOB MO pe-
rmoHam, oneparopam U cermMeHTam ycrnyr Ans BbISIBNEHUS pasnuymMin u gUcnponopuummn B LIEHO-
obpasoBaHun [5]. CpaBHUTENBHbIN aHanM3 NOMOraeT OLEHUTb KOHKYPEHTHbIE MO3MuMK onepa-
TOPOB U CTPYKTYPY TapundoB B pasHbIX PErmoHax.

MeToapbl arpernpoBaHHbIX NokasaTenen npegnonaratoT pacyeT 0606LEeHHbIX XapakTePUCTUK
pblHKa, TakMX Kak cpegHeB3BelLeHHas aboHeHTCKasa nnata c y4eTom Aoren onepaTtopos, cpen-
HMEe YPOBHW LIEH NO perMoHam U cektopam, YTo no3sonseT 0606wmTb 60onbloe KONMYecTBo
TapudHbIX NPEANOXEHUN B CBOAHbLIE 3HAYEHUS N BbISIBUTb 0OLIME pbIHOYHLIE TeHAeHUMN [1].

MHaekcHble meToabl aHanu3a TapudoB OCHOBaHbl Ha pacyeTe 0606LLEeHHbIX nokasatenen,
OTpaXalLWwmnx COOTHOLLEHNE CTOMMOCTU TENEKOMMYHUKALMOHHBIX YCIYr U YPOBHA AOXOA4OB Ha-
cerneHnd. KnoyeBbiMM U3 HUX SBASKOTCA NoKasatenu AOCTYNHOCTU YCNyr CBA3M, NO3BoNgoLwmne
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OueHMBaTb TapuHY Harpysky M COMOCTaBMATb €e Mexay perMoHamu U BpeMEHHbIMWU nepu-
ogamu. MNpuMeHeHne MHOEKCHbIX MEeTOAoB obecneynBaeT ConocTaBMMOCTb AaHHbIX U UCMOSb-
3yeTca Ana aHanusa QUHAMWUKK LIEH U OLIEHKM JOCTYMHOCTU TENEKOMMYHUKAUMOHHbIX yenyr [1].

B uensix obecnedyeHns KOMMNEKCHOro aHann3a Ncnonb3yeTcss KOMOUHNPOBAHNE HECKOSTbKUX
aHanNUTUYeCKNX MeTOAOB.

OnucaHHbIV anropuTm aHanu3a n pacyet nHAekca JOCTYNHOCTU CBA3M LUMPOKO NPUMEHSET-
Csl B aHanNUTU4YeCkux uccrnegoBaHmnsix MuHucTepcTea LUngpoBoOro pasBuTusi, CBA3M U MacCOBbIX
KOMMYHMKaumn Poccurickon ®egepauumn onsi MOHUTOPUHIa TapudoB C YHETOM pernMoHarbHbIX
pasnMynin N ypoBHSA LOXOO0B HAaCeNeHUs N BbISIBNEHUS TEHAEHLMI M3MEHEHNST AOCTYMNHOCTU yC-
nyr cBA3n. Yem Bblle 3Ha4YeHne MHOekca, Tem AOCTynHee CBA3b.

PenTuHr permoHoB nNo UHAEKCY OOCTYMHOCTU CBA3M MO AaHHbIM MuHMCTepcTBa LMGPOBOro
pas3BUTUS, CBA3N N MacCOBbIX KOMMYHUKaUMA Ha aekabpb 2025 r. npeactaeneH Ha puc. 1-2.

Taknum 06pa3om, MOHUTOPUHT TapndOB B COMETAHUN C METOAAMU CPaBHUTENBHOrO, arperu-
POBaAHHOrO WU UHAEKCHOro aHanunsa No3BONSET MOMy4YMTb COMOCTaBUMYHO OLEHKY TapudHOW no-
NNTUKN ONepaTopoB CBA3N. [lonyveHHble pe3ynbTatbl MOryT ObITb MCMOMb30BaHbl B aHanMTu4e-
CKUX U UccregoBaTenbCkux Lensax npu oueHke TapnugHoOn NoNnTUKN ONepaTopoB CBA3N.

B ycnoBusx BbICOKOW ANHAMUKN TENEKOMMYHUKALMOHHOMO PbiHKA U YCNOXHEHUSA TapudHbIX
Mogenen MOHUTOPUHT TapnudoB ONepaTopoB CBA3N NpuobpeTaeT KryeBoe 3Ha4YeHne kak 6aso-
Bbl/ 9Tan nocnegyoLwero aKoHoM1MYeckoro aHanmsa. lNposeaeHHbI 0630p nokasan, 4To cucte-
MaTU4eckuin cbop 1 CTPYKTypupoBaHMe TapudHbIX OAaHHbIX ABMAIOTCA HEOOXOAUMbIM YCNOBUEM
AN NPUMEHEHNsT CPaBHUTENbHbIX, arperMpoBaHHbIX U MHAEKCHLIX METOL40B aHanuaa, No3Bosns-
IOLLMX OLEHMBATb permoHarnbHble pasnuuns, ypoBeHb TapuUgHOM Harpy3km n JOCTYMHOCTb YCNyr
CBSA3M AN HaceneHus.

YCTaHOBNEHO, YTO aBTOMAaTU3NPOBaHHbIE METOAbl MOHUTOPUHIA, OCHOBAHHbLIE HA TEXHOSMO-
rmsix Beb-ckpennuHra, obnagarT HanbornbLen 3pPeKTMBHOCTLIO Npy padoTe ¢ 6onbLMM 00b-
€MOM pa3HOPOAHbIX TapUdHbIX AaHHbIX U 06ecnevmBatoT akTyanbHOCTb U COMOCTAaBUMOCTb WH-
dopmauun. B covetaHmm ¢ metogamu arpermpoBaHnst U MHAEKCHOrO aHanu3a Takue nogxogbl
Nno3BonsT opMupoBaTh O6BLEKTMBHbBIE MOKa3aTenu, B TOM Y1Cre MHAEKC OOCTYMHOCTU CBA3W,
OTpaXkaloLmnin COOTHOLLEHNE CTOMMOCTU YCIYr U YPOBHSI AOXOA0B HaceNeHusl.

Pesynbratbl 0630pa NoATBepX4atoT, YTO MHTErpauns MOHUTOPUHIA U aHanNUTUYEeCKUX me-
TOOOB paclumMpsieT BO3MOXHOCTM MCCNeaoBaHNa TapnuHON NONUTUKN OnNepaTtopoB CBA3W U Bbl-
ABMEHUS YCTOMYMBBIX TEHOEHUUA M3MEHEHWS LOCTYMHOCTU TENEeKOMMYHWKALUMOHHbIX YCIyr.
[anbHenwmne nccnegoBaHnsa B gaHHOW obnactu uenecoobpasHo HanpasBuTb Ha pas3BUTUE aB-
TOMaTU3MPOBAHHbLIX CUCTEM MOHUTOPUHIa TapMdoB 1 COBEPLUEHCTBOBaHME METOAOB aHanuaa.
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Modern Approaches to Monitoring and Analysis of Tariffs
in the Telecommunications Industry
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Key words and phrases: telecommunications tariffs; monitoring; automation;
telecommunication services; affordability index; digital economy; analytical methods.

Abstract. In the context of the digital economy of the Russian Federation, the tariff policy
of telecommunications operators is one of the key factors determining the accessibility of
telecommunication services. The high dynamics of tariff plan changes, increasing complexity
of their structures, and regional price differentiation necessitate systematic tariff monitoring and
analysis. The purpose of this article is to review modern methods for monitoring and analyzing
telecommunications operators’ tariffs. The research objectives include identifying the main
monitoring methods, examining approaches to analytical processing of tariff data: comparative,
aggregated, and index analysis and analyzing key indicators and indices. The research methods
include data collection and analysis, comparative analysis, classification and generalization of
the obtained data, and a review of scientific literature. The results are as follows: the use of
automated monitoring of telecommunications tariffs in combination with comparative, aggregated,
and index analysis significantly accelerates data collection and processing, improves accuracy,
and makes it possible to identify key trends in changes in telecommunications service prices.
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MU3meHeHMe TpeHAOoB pbliHKaA TpyAaa
XWUNULLHO-KOMMYHarIbHOro Xo3siMcTBa
B cBeTe TpaHcdopmaumum cnpoca

A.lO. MaHoea, E.H. Octposckas, C.B. NpnbaHoBckas,
o N'yaHxyan

@®IrbOY BO «Poccutickut 2ocydapcmeeHHbIU
2udpomMemeoporio2udeckull yHU8epcUmemy,
2. Cankm-lemepbype (Poccusi)

KnroueBble cnoBa u dpasbl: XUIULHO-KOMMYHarnbHoe
XO35IMCTBO; KagpoBbli AeduunT; pbiHOK Tpyaa; undpoBas
TpaHcdhopmauus.

AHHOTauus. Llenblo ctatbn ABMSETCS aHanu3 naMmeHe-
HWUS1 TPEHOO0B pblHKA TpyAa XUMNLLHO-KOMMYHaITbHOro X035i-
ctBa Poccum B cBeTe TpaHcdopmaumm cnpoca. [octaBneHsbl
3agayun: NpoBeCTN aHanu3 TpaHcdopmMauumn cnpoca Ha pbliH-
Ke Tpyda v NOATBEPAMTb MMNoTe3y O TOM, YTO PbIHOK Tpyaa
XWUMNULLHO-KOMMYHaNbHOIMO X035MCTBA UMEEeT CBOM MposiB-
NeHns, CBSA3aHHble C NEPEXOAOM K BbICOKOTEXHOMOMMYHOW
mModenu cnpoca. B kayecTBe pesynbratoB MOXHO paccma-
TpMBaTb BblAENEHHbIe TPEHObl N3MEHEHMS Cpoca B Konuye-
CTBEHHOM M KayeCTBEHHOM 3HadeHusX. Ha ocHoBe OaHHbIX
hh.ru BbiIsiBNeH nepexon KagpoBoro geduuura oT Konuye-
CTBEHHOrO K KadyecTBeHHOMY. [1okasaHo BnvsiHMe LnpoBOM
TpaHchOopMaLnmM N YCKOPEHHOMO yCTapeBaHWUsi KOMMNETEHLNIA
Ha n3MeHeHue cripoca.

Poccuiicknin pblHOK Tpyda 3a nocnegHue Tpy roga npowlen nyTb OT OCTPENLLEero KagpoBoro
rornoga 4O CUMTyauuu, KOTOPYH aHanuTuKn hh.ru Ha3biBalOT «BO3BpaLleHMeM pbiHka pabotona-
Tenax». B dbespane 2024 r. hh.nHgekc onyctuncs go 3,3, a k pespanto 2026 r. Bbipoc go 9,8 [1].
Bespabotmua npu atom coctaensiet 2,1-2,2 %, a oTaenbHble CerMeHTbl pbiHKa Tpyaa, B TOM
yucne KUMULLHO-KOMMYHanbHOEe XO03ANCTBO, MPOAOSKAT MCMbITbiBaTb HEXBATKY PabOTHWUKOB
[2]. TMpn aTOM BO MHOrMX oTpacnax 4euunT He UcYes, OH U3MEHWUIT XapaKTep: U3 KONMYEeCTBEH-
HOro cTan KayecTBeHHbIM. [uHamuka hh.nHpekca (npegctaBnsatolero cobor COOTHOLIeHME
pesloMe Ha OfHYy BakaHCuI0) 3a BoceMb feT (Tabn. 1) nokasbiBaeT MacwTab npousowegwmx
CABUIOB.

3a gBa roga 4Mcno BakaHCuK cokpaTunocb Ha 27 %, Torga Kak YvMcno pestome BbIpOCro
Ha 42 %. MegnaHa npegnaraemon 3apnnaTtbl yBenmnyunace ¢ 73 600 py6. go 84 600 py6. [1].
OpHako oTpacneBoun paspe3 obHapyXMBaeT Nonapu3auuio: B pO3HUYHOW Toprosne hh.mHaekc
coctaengdet 3,3, B MmeauuuHe — 4,1 (aemunt coxpaHsieTcs), Torga kak B MapkeTuHre (23,5), UT
(19,6) n ynpasneHun (19,8) Habntogaetcsa n3bbiTok kaHanaaTos. Mo gaHHbIM Talantix, rnaBHas
npobrnema npu Noucke COTPYLHUKOB COCTOUT B HEAOCTATKE HAaBbIKOB U KBanudukaumm kaHau-
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Ta6bnuua 1. QuHamuka hh.nHgekca B cespane (2019-2026 rr.) [1; 3]

lon hh.nHgekc XapakTtepuctuka pblHKa Tpyaa
2019 6,3 YMepeHHas KOHKypeHLmMs 3a pabouve mecta
2020 6,8 Hayano naHgemun

2021 5,1 MNocTnaHgeMmninHoe BoccTaHOBMEHNE

2022 3,9 Hauano gecduvuuta kagpos

2023 4,3 HednumT coxpaHaeTcs

2024 3,3 Mvk gedvumTa, MMHUMYM 3a 8 net

2025 5,1 BanaHc BoccTaHaBnusaetcs

2026 9,8 Makcumym ¢ 2020 r., pulHOK paboTopartens

1200
21,2%

1 000
800
600
15,8% 159%

400 23,4% 20,9%

0
BCEro Ynpasnexue TennocHabxexne 1 BopocHabxenne 1 bnaroycTpoWcTso
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(YK)

B lTatHaA YUCNeHHOCTb | q)anwuecxaﬂ YUCINEeHHOCTb

Puc. 1. ledonumT WTaTtHOM YMcneHHocTy [2]

natoB [3], T.e. KONNMYeCTBEHHLIN NOAXOA K Kagpam nepecrtaet paborathb.

Pa3Bnte WCKYCCTBEHHOro WHTEnnekra u poboTusauun npegnonaraet nepeocMbiCreHne
BCeW npobnematukn TpyaoBOW AesTenbHOCTU. [laHHble pbiHKa MOATBEPXOAltT 3TO: CNpoC Ha
cneuunanucTos, Bnagetowmx NN-mHctpymeHTamum, ysenuunncsa 6onee yem Ha 20 % 3a roa, 40 %
POCCUSIH exeQHEBHO UCMOonb3ylT HenpoceTn B paboTte, a pabortogartenu Bce valle ykasbiBa-
0T B BaKaHCUSAX KOHKPETHbIe LmdpoBble HaBblkM [1]. MOXHO yTBepXaaTh, YTO K KA4eCTBEHHbLIM
XapakTepucTMkamMm TPyAoOBOro noTeHumana nomumo obpasoBaHusa u kBanudukauum Heobxoam-
MO Ao6aBuTb KOMMNETEHUMU LUUGPOBON rpamMoTHOCTU. B ycnoBusix TpaHCOpMaLMOHHbLIX Mpe-
obpa3oBaHui CTpaTerMyecknm pecypcoM CTaHOBUTCS MHTENMEKTyanbHbIA Kanutan paboTHuKa,
a AOCTUXKeHMEe TEeXHOMOrMYeckoro cyBepeHuTeTa HEBO3MOXHO 6e3 KagpoBOro COMpOBOXAEHUSA
nHHoBauun [4]. JononHutenbHoe npodeccnoHanbHoe obpa3oBaHue hakTU4eckn CTaHOBUTCSA
HenpepbIBHbIM, OAHAKO OXBayeHa MM MWLb TPETb 3aHATOro HaceneHus. PaspbiB mexay notpet-
HOCTbIO B OBHOBMNEHUN KOMMNETEHUUIN N pearnbHbIM OXBAaTOM O0y4eHMs CO30aeT 30HY pucka Ans
opraHuMsauuin.

PbIHOK Tpyga XWNULLHO-KOMMYHasbHOro X039MCTBa NO COCTOAHUIO Ha 2025 r. oTnnvyaeT cy-
LecTBeHHbIM KagpoBbin aedunuunt (puc. 1). MoxHo Bblaenntb crneumduky BakaHcuMn no cde-
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pam gedartenbHocTh B XKKX. Hanbonee gedunumnTtHble npodeccum: cnecapb-CaHTEXHUK, OBOPHUIK,
WHXXEHEep NO opraHmsauumn akchnyaTauum U pemMOHTY 34aHWA U COOPYXKEHUN, SMNEKTPOMOHTEpP
Mo PEMOHTY M 06CnyXMBaHWMIO aNeKTPOobopyaOBaHWs, crnecapb aBapuNHO-BOCCTAHOBUTENMbHbIX
paboT, anekTporasocBapLUMK, NEKTPOMOHTEP MO PEMOHTY U OBCNYXMBaAHUIO 3nNekTpoobopyno-
BaHMA M T.N., — B OCHOBHOM CreunannsmpoBaHHble paboyne npodeccun n BcnomMmoratenbHbIn
nepcoHan. Ho CcywecTByYIOT U He3aKpbITble BakaHCUK ynpaBneHueB. ATy npobnemy ot4acTu nbl-
TalTCa pewnTb NyTeM pocTa onnatbl Tpyga B oTpacnu, npudem UKCUMpyeTcs pocT onnarthl
HanMmeHee KBannuLMpoOBaHHOIO NepcoHana: ABOPHUKOB, 3NEKTPUKOB.

CoseT no npodeccnoHanbHbIM KBanudukaumsam B XXKX genaet nporHo3 B cpegHeCpoYHoOn
nepcnektuse (5 net) no BocTpeboBaHHOCTM CNEUManmcToB C BbiCLUMM ObGpa3oBaHueM [5]:

— B chepe ynpasneHus MKL: nHxxeHep No opraHnsaumu aKcnayataunum u peMoHTy 3gaHum
N COOPYXEHUIN, FOPUCKOHCYILT, 3KOHOMUCT, ByxranTep;

— B BOOOCHabGXeHNn/BOOOOTBEAEHUN: MHXEHEP MO 3KCMyaTtaunm coopyeHun n obopygo-
BaHWs1 BOL4OMPOBOAHO-KaHANM3aLMOHHOIO XO3AMCTBA, SKOHOMUCT, UHXEHep-aHepreTuk, Byxran-
Tep, 9KONOr;

— B TennocHabXeHun: NHXeHep No 3Kchyatauumn TennoTexHn4eckoro obopyaoBaHus, UH-
XeHep-aHepreTuk, byxrantep, 3KOHOMUCT, UHXEHEP MO KOHTPONbHO-M3MepUTENbHbIM Npubopam
1 aBTOMaTUKe;

— B BnaroycTponcTee: NHXeHep-3eMneycTpouTesnb, ByxranTtep, OPUCKOHCYIBT, SKOHOMUCT,
WHXEHep No oxpaHe Tpyaa.

TpeboBaHUA cnpoca Ha pblHKE Tpyaa B COBPEMEHHbIX YCNOBUSAX (DOPMUPYIOTCH HA OCHOBE
TBOPYECKOW aKTMBHOCTW, BKMOYEHHOCTM B pa3BuUTME LNEPOBbLIX KOMMNETEHUMA M CNOCOBHOCTU
paboTbl ¢ nHHoBaumsaMn. PeiHok Tpyaa YKKX oTnnyaeT pocT cnpoca Ha crneumannctoB ¢ HaBbl-
Kamun undposusaumm n asTomatmsaumnn. BoctpeboBaHbl ntogn ¢ HaBbikamu paboTbl B cMcTeMax
«YMHbIA OOMY», «yMHbIM ropogdy, Ha nnatdopme KKX M'MC [2]. MOXHO OTMETUTb U POCT MO-
TpebHOCTUN B MHXEHEPHbIX HaBblKax, CBA3aHHbIX C aKCnnyaTtaumen NOCTOAHHO OBHOBASOLLErocs
crnoxHoro obopyaoBaHus, Takow cnpoc genaet HeobxoaMMbiM NOCTOSAHHOE OByyeHune U NoBbl-
LeHne Keanudukaumm,

KauyecTBeHHbI 4eduunt KagpoB, pocT TpeboBaHWi K LMAPOBLIM KOMMNETEHLUMAM U YCKO-
PEHHOE yCTapeBaHWe 3HaHMM BMeCTe OObSCHAT cMeleHne dokyca HR-yHKkuun. o gaHHbIM
hh.ru, pelHOK Tpyada ¢ Hadyana 2026 r. nepexoanT OT MacCoBOro HaMma K cTpaTermyeckomy nna-
HMPOBaHUIO N yaepXaHUo Yepe3 npodeccnoHanbHoe pasBUTUE N BHYTPEHHIOW poTauuto [1].
KomnaHmn ¢ HR-aBTOoMaTusauuen 3akpbiBaloT BakaHcum Obictpee: 33 % opraHvsaumi otMmeda-
0T yckopeHue nogbopa [3]. NHHOBaAUMOHHbIE METOAbl ynpaBreHUsa (KOYYMHI, AUCTaHLMOHHOE
obyuyeHue, e-learning) nony4atoT Bce 6orbluee pacnpoCTpaHeHume.

MpoBeneHHbIM aHanu3 Nos3BonseT caenatb creaywowue BbiBoAabl. Kagposbin gepmunt B
cpepe KUMNLHO-KOMMYHaNbHOMO X03ANCTBa TpaHCHOPMUPYETCS, KPOME KONMYECTBEHHOMO
edwmumnTa (TpagnUUOHHO OXBaTbIBaKOLWLEr0 HU3KOOMMayneaemble npodeccmm) HabnogarTca u
KayecTBEHHble nposiBneHus: Habnogaowmeca B cpepe XKKX otpacnesas n npodeccuoHanb-
Has nonapusauMyM NOATBEPXAAT, YTO MPOBGNEemMon CTaHOBUTCA HECOOTBETCTBME KOMMETeH-
UMM paboTHMKOB NoTpebHocTsaMm pabotogaTtenen. Lindpoeasa TpaHcdopmauus nepectpamBaeT
CTPYKTYpPY TPyOOBOro noteHumana paboTHuka: umdpoBas rpaMoTHOCTb U CNOCOBHOCTL K Henpe-
pbiBHOMY 00y4yeHuMIo npeBpaLlatoTca B obasaTernbHble KOMNOHEHTLI CNpoca Ha pbiHKe Tpyda, a
OXBaT AOMOSTHUTENbHBIM NOCNeannIoMHbIM obpaszoBaHMeM oTcTaeT oT noTpebHocTten. MoXHO
3aMETUTb, YTO HaYaBLUMMNCS CTpaTernyeckuin passopot HR-pyHKUMM NOKa He 3aTPOHY 3Ha4u-
TENbHYK YacTb OpraHuM3aLui, KOTopble OCTalTCH Ha YPOBHE KaapoBOro Aenonpou3BoaCcTBa.
EOuHon peuenTypbl HET: cTpaTterns ynpasneHus TPpyAOBbIM NOTEHUManoM AOMKHa y4uTbiBaTb
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OoTpacnesyo cneunduKky 1 ypoBeHb LMGPOBON 3penocTy opraHm3auni.
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Abstract. The aim of this article is to analyze changing trends in the Russian housing and
utilities labor market in light of demand transformation. The objectives are to analyze demand
transformation in the labor market and confirm the hypothesis that the housing and utilities
labor market is experiencing its own manifestations associated with the transition to a high-
tech demand model. The results demonstrate the identified trends in demand change in both
quantitative and qualitative terms. Using hh.ru data, a shift in labor shortages from quantitative to
qualitative is identified. The impact of digital transformation and accelerated skill obsolescence
on demand changes is demonstrated.

© A.1O. MNaHoea, E.H. Octposckas, C.B. NpnbaHoBckas, ['o MNyaHxyan, 2026
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Mpobnemsbl pecypcocbepexeHuns B ccepe
XKUITULWHO-KOMMYHaribHOro X03AMCcTBa

HO.E. CemeHoBa, O.B. Jlykuna, E.H. OcTpoBckas,
A.1O. MNaHoBa

@60y BO «Pocculickuli eocydapcmeeHHbIU
2udpomemeoporioauyecKkull yHusepcumems,
2. Cankm-llemepbype (Poccusi)

KniouyeBble cnoBa 1 ¢pasbl: XUNLLHO-KOMMYHabHOe
XO3ANCTBO; MHXEHEepHble CeTU; pecypcocbepexeHune; Tapu-
dbl, LeHoOOpa3oBaHue.

AHHOTaums. OgHOM M3 BaXXHEWLUMX oTpacnen coBpe-
MEHHON 3KOHOMUWKM 4BISIETCA B HacTosllee Bpemsi cdepa
XUNULWHO-KOMMYHanbHoro xo3sanctea (XKKX). Llenbto ctatbm
ABNSAETCH paccMoTpeHne npobrnembl pauMoHanbHOro notpe-
6neHns npupoaHbix pecypcoB B cepe XKKX ¢ yyeTom akTy-
anbHbIX TPEHA0B, (MOPMUPYIOLLINXCHA B cOBpemeHHon Poccun.
fMnotesa nccnegoBaHWst 3aknNiOYaeTcs B NPeanonioxXeHnn o
TOM, YTO OCHOBHble Npobnembl pecypcocbepexermnsa B KKX
MMelT CBOM cneumduryeckne ocoBEHHOCTU, CBSI3aHHbIE C
NpUPOAHO-reorpadnIecKMMm, coumnanbHbIMN U TEXHOSOrnYe-
ckumn paktopammn. OCHOBHbIE METOALI UCCNefoBaHNS B CTa-
Tbe: aHanu3 Hay4yHoW nutepaTypbl, METOAbl Teopun ynpas-
neHvs n Teopumn opraHu3dauun. o uToram uccnegoBaHus
aBTOpamMu caenaHbl BbIBOAbI O TOM, YTO B peLueHun npobnem
pecypcocbepexenns B cepe XKKX Heobxoanumo yumTbiBaTh
He TONMbKO MpsiMble NOTEPU PecypcoB, BCMEACTBME M3HOCa
NHPACTPYKTYPbl, SKOHOMUYECKME WU TapudHble Bapbepsbl,
HO M BO3MOXHble OencTBusi notpebutenen n pecypcocHab-
Xawwunx opraHMsaumnn, cBA3aHHble C U3MEHEHUSMU B COLM-
anbHOW NpakTUKe U TEKYLLMMUN coumanbHbIMM Npobnemamu.

B HacTosilee BpeMsi XUIULLHO-KOMMYHanbHoe xo3anctBo (XKKX) paccmaTpuBaeTtcs kak
OdHa W3 KIIYEBbIX OTpacnen 3KOHOMUKWU, KOTopas onpefensieT He TOMbKO KavyeCTBO XU3HWU
HaceneHus, HO U YCTOMYMBOE Pa3BUTME PErmoHa, COCTOSHME 3KOMOrMuM U MHAPaCTPyKTypbl. B
chepe XKKX cywiectByeT GonbLIOe KONMYECTBO NPoBneM, CBA3aHHbIX C PpECYpPCOCOEpEXEHNEM:
N3HOC MH(PPACTPYKTYpbl, SKOHOMUYECKME U TapudHble Bapbepbl, HegoCTaToOuHas MOTMBaLUS
notpebutenen, opraHnM3aumMoOHHbIE U YNpaBrneH4YecKkne CNoXHOCTU. Mpy aTOM Xunuuia sBnatoT-
CS LeHTpanbHOW 4YacTblo NOBCEAHEBHOW XW3HM U MECTOM, rAe Mbl NpoBOAMM 60MbLUYy0 4acTb
Hawero BpeMeHW. Ha HUX NpuxoauTcs 3Ha4YUTenbHas OONs UCMONb3yeMbIX MaTepuanos, Bbl-
OpOCOB NAPHMKOBBLIX FA30B M KOHEYHOro NOTpebneHuns aHeproHocutenen. OTO 3HaAYUTENbHOE
BO34ENCTBME, HO B TO Xe BpeMs BaxkHas PyHKUMS nopoxaaeT 00mbLION MHTepeC rocyaapcTea K
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pecypcocbepexeHnto B cdhepe YKKX 1 noBbiweHnto ero ycronymeoctu [1; 11].

CyLiecTByeT MHOXECTBO MEeToA0B, Obrnacten NPUMMEHEHUSA N U3MEPEHUI ANS aHanM3a Xu-
nUWHoro ooHAa WNWM 34aHUN, KOTOpble B LUMPOKOM CMbICIIE MOXHO pa3genntb Ha couunanb-
Hble HayKn N MHXeHepHble pa3paboTkn. XoTa kaxaasa obrnactb HeM3BEeXHO BKITOYaeT acneKThbl
OPYron, B OCHOBHOM OHW YNOMWHAKTCH NULLb KPATKO U OTCYTCTBYHOT MO-HACTOSILLEMY MEXANC-
uMnnNnHapHble noaxodbl. [pocTble TEeXHOMOrMyeckne OLEHKW npednonaralT Hanuuve crae-
AapTHbIX NoTpebHocTen. Bo MHOMMX crny4vasix OHM CBOAAT Npobremy K TENNOBbIM XapakTepucTu-
kam. OHM aHanu3npykT KOHCTPYKTUBHbIE OCOBEHHOCTU, TO €CTb 0BOMOYKY U HarpeBaTernbHble
YCTPONCTBA, HO He BCe pa3Hoobpa3mne nx yHKLMIA N KOHTEKCTOB. HecMoTpsa Ha TO, 4To B 60nb-
LUMHCTBE pervoHoB Poccun oTonneHve SBMASIETCA OCHOBHbIM BMAOM KOHEYHOro noTpebneHus
3Heprun B AOMaLLHUX XO35MCTBaX, (PYHKLMN N NCNOMNb30BaHWe BbITOBbLIX NpMBOPOB Takke cTa-
HOBATCHA BaXKHbIMW NpPWU aHanmae yCTOMYMBOCTW M Bnarononyums. NpaBuTenbCTBO M ynpaBnsio-
LMe KOMNaHuM npunararoT 3Ha4YuUTeNbHbIE YCUINNA ANSA CHUXKEHUSA dHepronoTpebneHnst B paMmkax
TEXHUYECKON 3HeproachdeKkTMBHOCTU. B psige pernoHoB yxe peanusytoTcs NUNOTHbIE MPOEKThI
Mo KOMMIEKCHOW MOAEPHU3ALMM XKUSbIX AOMOB C NMPUMEHEHNEM TaKUX PEeLLeHNn. DTN NPOEKTbI
BKMOYaloT B cebs NnpuMeHeHne aHeprocbeperaroLmx namm, aBToMaTu3vpoBaHHbIX Y3r10B yrnpas-
neHnsa OTONSEHNEM, CUCTEM pekynepaumu Tenna n Bogocbeperatowen apmatypbl. Hanpumep,
B . bpartck npoeoautcsa rasndumkaumsa 880 4OMOB B paMKax HaLMOHAIbHOIO MpoeKkTa «QKoso-
rmyeckoe Gnarononyyve», B [JanbHEBOCTOMHOM pPEerMoHe NPOUCXOAUT 3amMeHa OTOMUTENbHOMo
obopyaoBaHMsa Ha COBPEMEHHOe — boree 3HeproaddeEKTUBHOE M 3KOMOrMyeckn GesonacHoe
[2, c. 13; 3, c. 199]. OgHako onpeaennTb TEOPETUYECKN 0O0CHOBaHHbIE paboune onpeaeneHns
3HepProadHEKTUBHOCTM N pecypcocOepexeHnss HEBO3MOXHO MO LeNoMy psiay NPUYUH.

OaHvm 13 Hanbonee pacnpocTpaHEHHLIX onpeneneHnin sHeproaddekTMBHOCTM B obnacTu
XKKX sBnaeTca CHuwXeHne 3HepronotTpebneHns Npu UCNofb30BaHUM OOHOWM U TOW Xe YCNyru
[4, c. 312]. Kak npaBuno, onpeaeneHne ycryrm He noaBepraeTcsi COMHEHUIO N UTHOPUPYHOTCA
anbTepHaTUBHbIE pelleHns. Tem He MeHee faxe CYLLEeCTBYHOLME TEXHUYECKME peLleHnss ans
obecneyeHnss yCTONYMBOCTU IHEPronoTpebneHnss NpusHarTCca HegocTaTouHbIMU. HekoTopble
Mogenu, oueHuBalLWmne pasBUTUE XUMULWHOTO POoHAA BO BPEMEHU, AENCTBUTENbHO BKMOYa-
0T psiA coumanbHbiX hakTOPOB, TakMX Kak 3amnofHAEeMOCTb UMK Nnowagb Ha OOHOro XXUTENs.
Korga oHum BKrtovaroTcs B Mogenu, 31o, Kak npasuno, 6onee ad@ekTuBHbIE U3MEHEHUS, YeM
MOOEPHM3aLMA SHEPreTUKM, HO UX COBMECTMMOCTb C COLManbHOM AMHaMUKON elle He Obina
NOSTHOCTBbIO OUEeHeHa. Mo3ToMy NMOHMMaHWE TOro, YTO Takoe AOM, ero (pyHKUMA U ero CBs3n C
TEXHUYECKMMM BOMPOCaMM, CTAHOBUTCS KpariHe HeobXoaAnMbIM.

C Opyrow CTOPOHbI, 93KOHOMETPUYECKNE MOAENN ABNAOTCS Hanbonee 4acTto UCNOMb3yeMbIM
NMOAXOAOM K OLEHKE YCTOMYMBOCTU KUIULLHOMO CeKTopa. OKOHOMETPUYECKUNA, UMW areHTHbIN,
aHanu3 OCHOBaH Ha pauMOHanbHOCTU, NpuaaBas LeHTpanbHoe 3HaYeHne LLeHOBbIM CUrHamnam u
nHOMBuayanbHoMy nosegeHuto. OgHako 4OOpPOBONbHOE M3MEHEHME NOTPEOMTENBLCKOro BbiGopa
OorpaHn4YeHo NPOCTPaHCTBOM BO3MOXHOCTEN, CO3AaHHbIM obLiecTtBoMm [6, ¢. 287; 10, c. 498]. No-
BCeAHEBHAas XU3Hb He onpeaenseTcs HU HabopoMm NPOU3BOSbHLIX NHANBUAYANbHbIX AENCTBUNA,
HW UCKIIUNTENBHO NHppacTpykTypor. CnegoBartenbHo, aHeprocbepexeHune B cepe XKKX 3a-
BUCUT OT OpPraHn3aLMOHHbIX N UHCTUTYLNOHANbHbIX CUCTEM, @ TaKKe OT HaNN4Ms COBPEMEHHbIX
KOMMYHMKauun n obopynoBaHus, B TOM YUCIe dneKTpoCcTaHuMi. OTO O3HaYaeT, vYTo noscen-
HeBHasa LeATenbHOCTb B 06nactu pecypcocOepexeHnss MOXET OCYLLECTBMATLCA B PasnMyHbIX
BO3MOXHbIX popmax aenctemi. OHM OOMKHBI COrMacoBaHHO MCMOMb30BaTb BPEMS, YYNTbIBATb
noTpebHOCTN N 06513aHHOCTU CEMbMW, KYNbTYPY, CYLLECTBYIOLLY MHAPACTPYKTYPY U OOCTYMHbIE
BHELUHME ycnyrn. HecmMoTps Ha TO, YTO MHAMBUAYAlbHbIN aHaNM3 KaXaoro 34aHus Ansi OLEHKN
€ro COCTOSIHUSA M BO3MOXHOW PEKOHCTPYKLUMU UTPaET KYEBYHO porb, MpOcTas CymMMa UHOUBU-
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AyanbHbIX PeLIEHNI He 06a3aTeNibHO NOBLICUT YCTOMYMBOCTb BCEN CUCTEMBDI.

PelwweHns gomkHbl 6biTb MacLuTabMpyeMbiMU U CKOOPAUHUPOBAHHBIMU BO BPEMEHU U MPO-
cTpaHcTBe. BaxHO nmeTtb obuiee npeacraBneHne O codeTaHum cemen (Kak 3HaYMMbIX MHCTUTY-
TOB W KOMMNETEHUMA, a TaKKe KaK opraHu3auun C pasfvMyHbiMU XapakTepPUCTUKAMU) U XKUMALL-
Horo doHaa (TEXHOMOrnM, OCHOBAHHbIX Ha MaTepuaribHbIX 3fIEMEHTax, yHacrneaoBaHHbIX OT
npoLnbix Npaktuk) [5, c. 208; 7, c. 134]. OTn cuctembl ob6nNagardT 3HAYUTENBHOW MHEPLMEN,
W, criegoBaTernbHO, U3MEHEHUS NMPOUCXOAAT NocTeneHHo. Takon MaclwTabHbli nogxon noneseH
ONSA peLleHns Lenoro psga BOnpocoB: AeATENbHOCTb JOMOXO3ANCTB U ee BHeApeHue B NoBcea-
HEBHYHO >XM3Hb, YTO OBLLECTBO AOMKHO AenaTh C CYLLECTBYHOLLMM XUbEM, eCTb S Heobxoau-
MOCTb (NN HET) B ero pacluMpeHnn, a Takke Kak ero cogepxatb U CTpouTb. BaxeH He Tonbko
mMacwTab aHanmsa, HO U MHOroacneKTHbIN XapaKkTep XXUIULHOMO CekTopa.

Mpwn pelueHnn BONPOCOB YCTONYMBOIO pas3BUTUS U (POPMUPOBAHUS B3BELLEHHOW MONUTUKUN B
chepe KKX HensbexxHo NpnxoguTcs cTankueaTtbCsi ¢ NpobremamMm, peLleHns KOTopbIX eLe He
TOMbKO He onpegeneHbl, HO U NPOTUBOPEYMBBLI C TOYKU 3PEHUS Pa3NIMYHbIX 3KcnepToB [8, ¢. 199;
9, c. 143]. MHorne npobrnembl cnegyeT paccMaTpuBaTb KOMMIIEKCHO U OAHOBPEMEHHO, MOCKOSb-
Ky Lenu, Ha nepBbl B3rMsd, HecoBMecTUMbl. HensbexHoe cylliecTBoBaHWE MPOTUBOPEYMBLIX
KputepmneB ahPEKTUBHOCTU NPUBOAUT K TOMY, YTO HE CYLLECTBYET ONTUMArIbHOMO peLleHns Ya-
cTn npobnem. Tonbko Npu y4eTe Kak MacTabHOCTW, Tak U MHOTOMEPHOCTU MOXHO NPEANnoXnUTb
npeobpasylowme peweHnsa. Heobxoanmo HaxoamTb KOMMAPOMUCCHI Mexay Oonblinm pasHo-
obpasnem acnekToB, yaensass ocoboe BHMMaHMe COOTHOLLEHUIO UCMONb30BaHWUS BPEMEHU, Npo-
CTpaHCTBa, SHEPIMM N MaTepunarnos.

Taknum obpasom, npu aHanmse 3HeproadpPEeKTUBHOCTU HEOOXOOUMO YYUTbIBATb, HE TOMBKO
yXe CyLecTBYIoLMEe SKOHOMUYECKME NoKasaTernu, HO U BO3MOXHble AENCTBUSA MO NOBbILLEHUIO
3KOHOMMYECKON YCTONYMBOCTU, CBA3AHHBIE C U3MEHEHUAMUN B COLMAnbHOW NpakTuke (NMPUHATHI-
MM AOMOXO3SNCTBaMM, HO TOMbKO MPWU HanMM4ymMm COOTBETCTBYIOLLENO KOHTEKCTa), TeXHonornye-
CKUMM YCOBEPLUEHCTBOBAHUSIMU (MPUMEHSIEMBIMU K KOHCTPYKTUBHBLIM 3ME€MEHTaM, CBSI3aHHbIM
C XWnbeMm), BKIKYas X BAUSIHME Ha 3HEPreTuky, BbIGpOChbl NapHUKOBbLIX ra3oB, NPOCTPAHCTBO,
MaTepuarbl, UCMONb30BaHWE BPEMEHU, COLManbHY0 opraHu3aumio 1 xenaTtenbHOCTb. MNoHuma-
HWe 3TON ANHAMWKM HeobxoomMMo Ans pa3paboTkM ONTMMarnbHbIX CUEHapueB B Modensx u ag-
dekTuBHOM nonnTnkn B obnactum XKKX.
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Resource-Saving Issues in the Housing and Communal Services Sector
Yu.E. Semenova, O.V. Lukina, E.N. Ostrovskaya, A.Yu. Panova
Russian State Hydrometeorological University, St. Petersburg (Russia)

Key words and phrases: resource conservation; housing and communal services; pricing;
tariffs; and engineering networks.

Abstract. One of the most important sectors of the modern economy is the housing and
communal services sector (HCS). The purpose of this article is to examine the problem of
rational consumption of natural resources in the HCS sector, taking into account the current
trends that are emerging in modern Russia. The research hypothesis is that the main problems
of resource conservation in the HCS sector have their own specific features related to natural,
geographical, social, and technological factors. The main research methods used in this article
are the analysis of scientific literature, management theory, and organizational theory. Based on
the results of the study, the authors concluded that in order to solve the problems of resource
conservation in the housing and utilities sector, it is necessary to take into account not only
the direct loss of resources due to the deterioration of infrastructure and economic and tariff
barriers, but also the possible actions of consumers and resource supply organizations related
to changes in social practice and current social issues.

© IO.E. CemeHona, O.B. JlyknHa, E.H. Octposckas, A.O. NaHoea, 2026
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in the Economy of the Vladimir Region
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Abstract. The purpose of the article is to develop a
systematic approach to the identification and implementation
of key “growth points” of the economy of the Vladimir
region based on an analysis of its competitive advantages
and limitations. The objectives of the study: to analyze the
current economic situation in the region, to identify promising
areas based on the best practices of regional development,
as well as to determine the presence of institutional and
infrastructure barriers that hinder development. The research
hypothesis assumes that the search and activation of new
“growth points” of the economy of the Vladimir region in the
context of modern geoeconomic changes will contribute
to ensuring sustainable regional development. Research
methods included analysis, synthesis, and comparison. The
results of the study: the identification and successful use
of potential “growth points” of the economy of the Vladimir
region will contribute not only to its development but can also
serve as a positive example for other regions.

In the context of the transformation of world economic ties and the search for new drivers of
development, the task of decomposing national goals to the regional level is of relevance, which
implies the need to identify and activate their own “growth points” in each individual region. The
Vladimir region, being an integral part of the central economic core of the country, has a unique
combination of historically established industrial potential, favorable economic and geographical
position and a rich cultural and historical heritage. However, at present this potential is far from
being fully realized, which actualizes a deep scientific study of the possibilities of qualitative
transformation of the regional economy.

The economy of the region traditionally relies on a powerful manufacturing sector,
represented by such giants as engineering and glass enterprises, whose products have been
in steady demand for many years. Nevertheless, changes in external and internal economic
conditions revealed structural weaknesses associated with a technological lag, a high degree
of depreciation of fixed assets, dependence on outdated management models and a growing
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demographic burden expressed in the outflow of skilled youth to the metropolitan areas. The
existing development model shows signs of exhaustion, which creates an urgent need to find
new ways to ensure sustainable and balanced growth, based on the principles of innovation and
the effective use of endogenous advantages.

The main “growth points” of the economy of the Vladimir region are divided into import
substitution, logistics hubs and tourist routes. The main barriers to their implementation have
been identified: infrastructure restrictions, personnel shortages, lack of cooperation between
government, business and science. Practical recommendations were proposed on the creation
of public-private partnership mechanisms, the development of regional innovation infrastructure
and the implementation of pilot projects in the designated areas.

During the study, a set of general scientific and special methods was used aimed at a
comprehensive analysis of the problem. The methodological basis was a systematic approach
that made it possible to consider the economy of the Vladimir region as an integral system with
the identification of relationships between its elements; a comparative analysis was used to
compare key economic indicators of the region and identify competitive advantages; structural
analysis, as well as the deduction method were applied.

The study made it possible to obtain a number of key results characterizing the potential
and limitations of the economic development of the Viadimir region.

While analyzing the current economic situation in the region, a steady dependence on
manufacturing was revealed, the share of which in the structure of the gross regional product
exceeds 35. At the same time, positive points can be emphasized, namely: the convenient
location of the region in the central part of Russia, a developed transport and logistics structure,
and the availability of a sufficient number of qualified specialists.

System analysis made it possible to identify and classify three promising clusters of “growth
points” of the economy of the Vladimir region. The modernization cluster includes import-
substituting production in the machine-building complex, focused on the production of high-tech
components for the automotive industry and agricultural machinery, as well as projects for deep
processing in the glass industry with the transition to the production of medical glass, optical
components and smart glasses. Transport and logistics — the development and development of
infrastructure facilities along the Volga M-7 federal highway, the construction of modern storage
facilities and warehouses. Humanitarian included the development of all types of tourism and
tourism infrastructure.

A comparative analysis with the regions of the Central Federal District showed that the
Vladimir region has competitive advantages in the form of a lower cost of renting industrial
space compared to the Moscow and Kaluga regions, as well as the availability of free land
resources suitable for the location of production facilities. However, a lag was revealed in terms
of labor productivity, which is 15-20 % relative to the leaders of the Central Federal District.

An important result was the identification of a system of barriers that restrains the realization
of the potential of “growth points”. It has been established that the main restrictions are: a high
degree of wear and tear of infrastructure (up to 60 % in individual municipalities), a shortage of
qualified personnel in promising industries and a significant migration of young people to the
capital region, as well as an insufficient level of cooperation between the authorities, business
and the scientific and educational complex.

The content analysis of regional development strategic documents showed their fragmented
nature and the lack of an integrated approach to stimulating the identified “growth points”.
The need to develop an integrated system of support measures, including both infrastructure
projects and institutional ones aimed at improving the investment climate and human capital
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development, was identified.

Based on the results obtained, practical recommendations were formulated, including
the creation of public-private partnership mechanisms for the implementation of infrastructure
projects, the development of industrial parks and technology parks, as well as the launch of pilot
projects in each of the clusters to demonstrate their economic efficiency and stimulate private
investment.

The analysis of the results of our research shows that the search for “growth points” of
the economy of the Vladimir region is not limited to the development of promising areas,
the decision to develop the economy also depends on successfully overcoming obstacles,
systemic dependencies, updating the industrial fund and is confirmed by the research data of
N.V. Zubarevich on the risks of raw materials and low-tech specialization of the regions [2].
This confirms the need not only to support existing industries, but their deep technological
modernization.

The proposed clustering of “growth points” (modernization, logistics, humanitarian) reflects
an integrated approach to the development of the region. However, the success of each
cluster implementation directly depends on overcoming institutional constraints. The low level
of cooperation between government, business and science identified during the study is a
typical problem for many regions of Russia, which is noted in the work on the study of regional
innovation systems [1]. In this regard, the proposed public-private partnership mechanisms and
the creation of industrial parks are seen not as a point measure, but as an element of building a
new institutional environment aimed at increasing trust and reducing transaction costs.

The comparative analysis confirmed that the competitive advantages of the region (transport
position, cost of resources) are offset by a lag in labor productivity and a “brain drain”. This
conclusion echoes the concept of “spatial development”, according to which the mere presence
of factors of production is not enough to ensure growth without investment in human capital
and quality of life [3]. Consequently, the development of logistics and tourism clusters should
go in parallel with the implementation of projects in the field of education and the creation of
a comfortable environment, which will not only attract investments, but also retain qualified
specialists.

The identified fragmentation of strategic documents indicates the lack of a holistic vision
of the future of the region, combining economic and social aspects. As experts rightly note,
an effective regional policy should be aimed not at supporting industries, but at creating
conditions for the emergence of new ties and cooperation within the regional economy [4]. In
this context, the “map of growth points” can act not just as an analytical tool, but as a platform
for communication and the formation of such a common agenda among all stakeholders.

Thus, the discussion around the “growth points” of the Vladimir region naturally shifts from a
purely economic dimension to the plane of governance and institutions. The region’s prospects
are connected not so much with the choice of the “right” industries as with the ability to create
a flexible management system capable of cooperation and the implementation of pilot projects.
Further research should focus on a detailed analysis of the mechanisms of such management,
including studying the role of universities as centers of knowledge generation and personnel for
the new economy of the region.

The study confirmed the presence of a significant unrealized potential of the economy of
the Vladimir region, which can be activated through the targeted development of the identified
“growth points”. Modernization, logistics and humanitarian clusters are complementary elements
of a single regional development system that can ensure the transition from raw materials and
low-tech specialization to an innovative model of the economy.
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The key conclusion of the work is the provision that the successful realization of the potential
of “growth points” depends not so much on the choice of priority industries as on overcoming
systemic management barriers. Infrastructure constraints, a shortage of qualified personnel
and an insufficient level of cooperation between government, business and science require the
development of new management mechanisms based on the principles of flexibility and project
orientation.

Universities have a special role to play in overcoming these barriers as centers of
knowledge generation and training. Their integration into the regional economic system through
the development of applied research, technological transfer and the creation of innovative
ecosystems can become a catalyst for positive changes.

The prospects for further research are related to the detailed development of mechanisms
for managing the development of “growth points,” including public-private partnership models,
methods for assessing the effectiveness of regional policies and formats for integrating
universities into regional development processes. The implementation of the proposed directions
will allow not only to reveal the potential of the Vladimir region, but also to create a management
model applicable to other regions with similar capabilities.
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Mouck «Toyek pocta» B 3KOHOMUKe Bnaammmupckon obnactu
E.B. Wanomoga, K.C. TpudoHos, LtoaHb TaueH

@60y BO «Bnadumupckut 2ocydapcmeeHHbIl yHusepcumem
umeHu AnekcaHdpa lpueopbesuda u Hukonas puzopbeguda Cmoremosbix»,
2. Bnadumup (Poccus)

KnioueBble cnoBa v dpasbl: Bnagummpckas obnacTb; MHBECTULMOHHAA NpuBnekaTenb-
HOCTb; NPOMbILLUIIEHHAs NONUTUKAE; PErMoHanbHas 3KOHOMUKA; CTpaTernyeckoe PasBUTUE; TOUKM
pocrTa.

AHHoTauums. Llenb ctatbun coctont B paspaboTke CUCTEMHOrO noaxoaa K MaeHTudukauum um
peanusaumm Krn4YeBbIX «TOYEK pOcTa» 9KOHOMUKM Briagnmumpckoi obnactu Ha ocHoBe aHanmsa
€e KOHKYPEHTHbIX MPevMyLLEeCTB M orpaHuyYeHuin. 3agaym MccrefoBaHus: NpoaHanu3npoBaThb
COBPEMEHHYI0 3KOHOMWUYECKYHD CUTyaLuu B PErMoHe, BbiSiBUTb NEPCNEKTUBHbIE HanpaBreHus
Ha OCHOBE Iy4LUMX NPaKTUK PErMOHaNbHOMO PasBUTUS, a Takke onpeaenuTb Hannmune UHCTUTY-
LMOHanbHbIX Y MHPACTPYKTYPHbIX GapbepoB, COEPXKUBAIOLLMX Pa3BUTUE.

MMnoTesa uccrefoBaHnsa: Mbl NpearonaraemM, YTo Nouck M akTUBU3aUMsl HOBbIX «TOYEK PO-
cTa» 3KOHOMUKM Briagymupckoin obractv B yCrNOBUSIX COBPEMEHHbLIX F€03KOHOMUYECKMX W3-
MeHeHuIn ByaeT cnocobcTBOBaTh 0GECMNEYEHMI0 YCTOMYMBOrO pPerMoHanbHoro passutus. Meto-
Abl VCCNefoBaHWUs: aHanu3, CUHTE3, cpaBHeHue. PesynbraThl UCCrefoBaHWs: onpegeneHue u
ycrneLHoe 1Cnosb30oBaHue NoTeHUManbHbIX «TOYek pocTa» 3KOHOMUKM Bnagummpckor obnactu
Oynet cnocobcTBOBaTb HE TONbKO €€ Pa3BUTKIO, HO U CMOXET MOCHYXUTb NONOXUTENbHbIM NpK-
MepOoM ANs APYrUX PEernoHOB.

© E.V. Shalomova, K.S. Trifonov, Quan Tyachen, 2026
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Pa3paboTka u ynpaBrneHne npoeKTom
nnaHupoBaHua HoBoro UT-npoaykra

ana cdepbl ycnyr
HO.®. Wenok, N.N. Ctapony6bueBa

@rbOY BO «Jluneukuti 2ocydapcmeeHHbIl nedazo2udeckull
yHugepcumem umeHu 1.1, CemeHoega-TsaH-LLlaHCKO20»,
2. Jluneyk (Poccus)

KnioueBble cnoBa u dpasbl: 6usHec-mogenns; rmbkue
metogonorun; UT-npodykT; NpoAyKTOBbIM noaxon,; ynpasne-
Hue npoektom; SWOT-aHanus; MVP.

AHHoTauums. Llenblo nccneposanus sengetcs paspabor-
Ka n 060CHOBaHMEe MOAEenu ynpasneHns NpoekToM NiiaHnpo-
BaHUA HoBoro UT-npoaykta, OpyMeHTMPOBaHHOIO Ha Marbli
n cpegHun GusHec B cdepe ycnyr. 3agayn nccrnenoBaHus:
onpegenuTb 0CobeHHOCTM NPOAYKTOBOro noAaxoda K cosfa-
HU0 NT-pelueHnn; NpuMeHNTb MHCTPYMEHTbI CTpaTernyecko-
ro aHanmsa (SWOT-aHanus, 6usHec-mogenbHbIA XOICT, Kap-
Ta nyTewecTBMA NoNb3oBaTens); paccunTartb (PUHAHCOBbIE
rnokasartenu npoekTa (MHBeCcTUUUK, Bbipydka, NPV, IRR, Tou-
ka 6e3ybblTOMHOCTKN, CPOK OKynaemocTu). B nccnegoBaHum
ncnonb3oBaHbl MeToabl: SWOT-aHanu3 BHELLHEN Y BHYTPEH-
Hen cpeabl, Bu3Hec-mogenvpoBaHve no MeTtoay Business
Model Canvas, npoeKkTpoBaH/e Norib30BaTENbCKOro onbITa,
(PUHAHCOBLIN aHanua, rmbpuaHas MeToaonorMa ynpasneHns
npoekToM. [MnoTtesa mccreqoBaHUs: CUCTEMHbIA NOAXOA K
NaHMPOBaHMIO, BKITOYAKOLWMNI PaHHIO Banvaauumio cnpoca,
co3gaHne MMHUManbHO XusHecnocobHoro npogykta (MVP) n
namepeHne acpdektmBHoctTn Yyepesd KPI, obecneymBaeT 3Ko-
HOMWYECKYIO LienecoobpasHOCTb U PbIHOYHYIO YCTOMYMBOCTb
UT-npogykta. Pesynsratom wuccrnegoBaHua cTana paspa-
6oTtaHHasa rmMbpuaHaa mogenb yrnpaBrneHus NPOEeKTOM, MoAa-
TBEpXAEHHas (UHAHCOBbLIMU pacyeTamMn U MPaKTUYECKOWN
NPUMEHUMOCTbBIO B HULLIE Manoro 6usHeca cdepbl ycnyr.

CoBpeMeHHas npakTuka paspaboTtkm NT-npoayKToB BCe Yalle OTXOoAUT OT TpaguLMOHHOIO
TEXHMYECKOrO 3aaHus B MOMb3y OPUEHTAUMM Ha pearibHble 3adady KOHEYHOTrO Morb3oBaTernsi.
Kak otmevator Kotnep u Kennep, npogykT cnegyet noHMMaTth Kak «noboe npeanoxeHue pbiH-
Ka, cnocobHoe yooBNeTBOPUTb NOTPEBHOCTb Mnu xenaHuey [2, c. 312]. OTa TpakToBKa ocobeH-
HO aKkTyanbHa Ansa UMgpPOBbLIX peLleHur, rae LeHHOCTb onpenenseTcs He Habopom yHKUNUA,
a TeMm, HackonbKo 3h(PEKTMBHO OHM MOMOralT OM3HeCYy peluaTb ONepaLuoHHbIE U cTpaTernye-
CKune 3agayu.
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CJIABBIE CTOPOHBI

CHJIBHBIE CTOPOHBI
*+  YCTOUMBDIN CNpOC * OrpaHHyeHHbINA

Ha aBTOMaTH3aLMI0 onbIT 8 06nauHbIX
= Hw3KuiA nopor exoaa pelueHuaAx

Puc. 1. SWOT-aHanu3 npoekta «YnpasneHue ycryramm»

B cermeHTe manoro 6usHeca cepbl ycnyr ata npobnema npuobpetaer ocobyro OCTPOTY.
CornacHo unccrnegoBaHuio AreHTcTBa ctpatermdecknx uHuumnatme (ACWU, 2024), 6onee 60 %
NpeanpuATUIA, BKIHOYas aBTOCEPBUCHI, CaNOHbl KpAacoTbl U PEMOHTHbIE MacTepcKkune, NPOoLoIiKa-
0T Mcnonb3oBaTb Excel nnn GymaHble XXypHarnbl Ana ydeta. Takor noaxon NpUMBOAUT K TPEM
TUNUYHBIM TPYAHOCTSAM: KITMEHT HE MOXET 3anucaTtbCs Ha ycnyry BHe pabodero BpemeHu, agMu-
HUCTpaTop NyTaeT pacnucaHue cneunanucToB, a Bnagenewl 6usHeca He UMEET YeTKoro npeg-
CTaBneHus 0 peHTabenbHOCTU OTAENbHbIX YCNYT.

OTn BbI30BLI NEMMM B OCHOBY (DOPMYMPOBKM LIENM HACTOSILLErO MccrnenoBaHms — paspabo-
TaTb M 06OCHOBaTbL MOAENb ynpaBfieHNss MPOEKTOM NraHMpoBaHusa HoBoro UT-npogykTa, opu-
€HTUPOBAHHOIO Ha pelleHne yKasaHHbIX npobnem. B kayecTBe NMNOTHOrO HanpasneHus Obin
BblGpaH NpoeKT «YnpasneHne ycnyrammy» — cneumanmampoBaHHoe SaaS-pelleHne gns manoro
OusHeca B cdepe ycnyr.

[nsa CHWXEHMS PUCKOB N CTPYKTYPUPOBAHMSA TUMNOTE3 ObinNn NPpUMEHEHbI TPU KIMOYEBbIX UH-
CTPYMEHTa COBPEMEHHOW NPOAYKTOBOM MPaKTUKMN.

1. SWOT-aHanu3 — meTog, NO3BONALLNA OLEHNTb BHYTPEHHME hakTopbl (CUMNbHbIE U cna-
Oble CTOPOHbI) 1 BHELLUHWE YCrOBUSA (BO3MOXHOCTW M Yrpo3bl), BANSAIOLLME HA YCNELWHOCTb Npo-
ekTa [2]. Ha ocHoBe 30 rnyOuHHbIX MHTEPBbLIO C BnagenbuamMmm Manoro 6musHeca 6bin npoBedeH
aHanu3 BHELUHEN N BHYTPEHHEW cpeabl NpoekTa «YnpasrneHue ycrnyrammy.

AHanua nokasan, YTo NPOEKT OPUEHTUPOBAH Ha Y3Kyt0, HO BOCTPeOOBaHHYIO HuLy, TpebyeT
YMEPEHHbIX NepBOHAYasnbHbIX BNOXEHWUA M 06nagaeT KOHKYPEHTHbIM NMPEMMYLLECTBOM 3a CYET
crneunanusaumm nog peanbHble 3agaqm manoro 6usHeca.

2. Xonct OusHec-Mogenun — BU3yarlbHbI MHCTPYMEHT ANs onucaHus OGu3Hec-Mopernen,
npeanoxeHHbln OctepBansgepoM v MNuHbe [1]. OH No3BonMn cucTeMaTU3nMpoBaTth rmnoTesbl Mo
0EeBATU KOMNOHEHTaM: OT CErMEHTOB KIMEHTOB 40 CTPYKTYpbl 3aTparT [4].

Ha ocHoBe npeactaBneHHoOro xoncra 6usHec-mogeny MOXHO caenaTb BbiBOA, YTO AaHHbIV
cTapTan npeacTtaBneH B cdopmate B2B SaaS, koTopbii Npeanaraetr obnavyHoe pelleHve ans
aBTOMaTM3aumMm Manoro 6usHeca B cdepe ycnyr. KomnaHus ooKycupyeTcst Ha YeTKUX CermeH-
Tax (aBTOCEPBUCHI, CaNOHbl KPacoThl), POPMUPYET LIEHHOCTb Yepes3 OHMNamH-3anucb, aHanuMTUKy
1 ynpasneHue pecypcamu, B Mogenv BUAHO, YTO A0X04 hopMUpyeTcs 3a CYET NOAMUCKU U MO-
aenn freemium. Mogenb BbIrnsanT cbanaHCcMpoBaHHOW, C akLEeHTOM Ha digital-kaHanbl npuene-
YeHUS, CUMbHYHO KITMEHTCKYIO NOAAEPXKKY U NApTHEPCKYH 3KOCUCTEMY AnNS pocTa.
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Puc. 2. Xonct 6usHec-modenu npoekTa «YnpasneHue ycnyramm»

Haiit1 yA06HbIi CpasHenne pewennii |Mepsoe PerynapHoe PeKoMeHAALMA 1

cnoco6 sanucu u no uene, pcnoaBsosbHnG; npUMeHeHHe 1 NOBTOPHbIE NOKYNKK

yuéta byHKUMOHaNy n HacTPOiiKa N NEPBAR  nonvuenye nonbssl | TC: MpoaieHme

TC: nouck pewenun | NPOCTOTE BHEAPEHUA | 3anucb TC: exepnHesHOe NoAAKUCKY, yuacTne B

uepes Google, TC: cpaBHeHue ¢ Excel, | TC: peructpauma Ha _ McnonbaosaHme pedepanbHoit

peKoMeHaaLMM BymakHbIMM nnatGopme, HaCTPOWKa cUCTeMbI, nonyueHre | MPOrpamme,

KOANer, OT3biBbI B KYPHaNaMK, TUNOBbIMY PACIMCAHNA MACTEPOB, 1y&Ero8 no PEKOMEHAALMA APY3bAM

coucetax SaaS-cucremami; Aobaenenne YOWT,  neyraBenbHocty, W napTHépam, obpatHan
OLEHKa HanuuA NepBas 3aNnCt KAMEHTA 4o omarusauna pacyéTa CBA3L ANA A0PABOTKM
QHARWH=3aNNCH npemuii mactepos $yHkuMoHana.

BBIEOP [TOKYTIKA YJIEPAXAHUE JIOSJIBHOCTD

Puc. 3. Kapta nytellecTBusi nonb3oBaTens npoekta «YnpasneHue ycryramm»

KapTa nyTewecTBnd nosrb3oBaTtenad — MHCTPYMEHT, 0Tpa>|<a|ou4v|l7| nocnenoBaTtesibHOCTb

OENCTBMI KNMeHTa Npu B3aMMogencTsum ¢ npoayktom. OHa CTPOUTCHA Ha OCHOBE pearibHOro
onbiTa 1 NO3BOSSAET BbISIBUTb KIOYEBbIE TOYKM KOHTaKTa, SMOLMOHArbHbIE peakunn, MOTUBbI U
oxungaHus [3].

CocTaBneHune Takon KapTbl JaeT BO3MOXHOCTb HarnsgHoO NpeacTtaBuUTb NOSb30BaTENbLCKUN
nyTb M UCMONb30BaTb 3TN AaHHblEe ANA pa3paboTKM NPOAYKTOBbIX U MAPKETUHIOBLIX PELLUEHWNA.
Mpn ee co3gaHnn BbINN yYTEHbI:

OCHOBHbIE 3Tanbl B3anMOLENCTBUS KINMEHTa C NPOAYKTOM;

4yBCTBa U SMOLIUN KINTMEHTAa Ha KaXX[OoM Llare;

obLee BnevaTneHne OT UCMNob30BaHNS peweHns;

BO3MOXXHOCTU ANnaA yny4yleHna cepBuca 1 NoBbllLEeHUA yaoOBNETBOPEHHOCTU.
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Tabnuua 1. duHaHcoBblE NoOKa3aTenu NpoekTa «YnpasneHne ycnyramm»

Ne Mokasarenu 3HayeHune
1. | NuBectuuum Ha atan MVP (5 mec.), py6. 1725000
2 HakonneHHas Bbipyyka (18 mec.), py6. 2 750 000
3 OnepauunoHHble pacxoabl (18 mec.), py®. 1 330 000
4. | Yucras npubbinb (18 mec.), pyb. 1420 000
5 Cpok okynaemocTtu, Mec. ~20

6 PenTtabenbHocTb npoekTa, % 82 %

KapTta 6bina paspaboTtaHa Ha ocHoBe 30 rmyOuHHbBIX MHTEPBLIO C BNagerbLamMy aBTOCEPBU-
COB, CarlOHOB KPacoTbl M PEMOHTHbIX KOMMNaHui [4].

Ha puc. 3 BMAHO, 4YTO NS KaXgoro atana onpegeneHbl KntoYeBble JeNCTBUSE U TOYKM KOH-
TakTa (Touchpoints), YTO 4EMOHCTPUPYET rMyOoKoe NOHMMaHUE BOPOHKM Npogax n qOKyCUpoB-
Ky Ha AOMroCPOYHbIX OTHOLUEHUSAX C KIIMEHTOM, A€ LIEHHOCTb CO3[4aeTcs Yepes3 exeaHeBHOe
NCNonb30BaHWe, aHanNUTUKy N nepexoq K peKoMeHAauUmMsM.

Ha ocHoBe pa3paboTaHHOW MOZEenu ynpaBreHus NPOeKToM Oblfiv CIpOorHo3mpoBaHbl 6a3o-
Bble (PMHAHCOBbIE NMoKasaTenu 3a 18 mecsAueB: MHBECTULMM, BbipyYKa, OnepaumoHHbIE pacxo-
Obl, YncTasa npubbiNb, CPOK OKYNaeMocTn 1 peHtabenbHocTh (Tabnuua 1).

MporHo3Hble faHHbIE:

1) cpeaHemecsiyHas Bblpyyka (Mec. 7—18), py6. — 250 000;

2) cpegHemecsiyHble onepaunoHHble pacxodbl, py6. — 74 000;

3) uuctasa npmbbinb B Mecay, (nocne Todkn 6e3ybbitouHocTn), py6. — 118 000.

PaccunTaHHble nokasaTenu No3BONAT caenatb BbiBOA, YTO C (PMHAHCOBOW TOYKM 3pEeHUst
NPOEKT ABMNSETCA 9KOHOMUYECKM LierniecoobpasHbiM. HecmMoTpsa Ha TO, YTO NonHas OKynaemocTb
pocturaetcs K 20-My MecsLy, yxe Ha 18-M mecdue NPoeKkT AeMOHCTPUPYET YCTONYMBBIN LEHEX-
HbI MOTOK M NONMOXMUTENbHYK peHTabenbHOCTb. Takon pesynsTaT CTaHOBUMTCS BO3MOXHbIM Ona-
rogaps OKyCy Ha y3Kyt HULLY, paHHEN Banugauumn runotes u nostranHoMy MacluitabupoBaHumio
Ha OCHOBE OOpaTHOM CBA3WN OT MUMOTHbIX KITMEHTOB.

lMpoBeaeHHOe uccneaoBaHne NOATBEPAMIO NCXOOHYIO MMNOTE3Y: CUCTEMHbIV NOAXOA K nna-
HupoBaHuo VT-npoaykTa, BKHOYAKOLWMIA PaHHIOW Banuaaumo cnpoca Yepes rmyonHHbIE MHTEep-
BblO, NpoekTupoBaHne MVP n namepeHune aheKTMBHOCTM MO KrtoveBbIM meTpukam (KPI), obe-
creymBaeT Kak 3KOHOMMYECKYH LienecoobpasHOCTb, TaKk U PbIHOYHYI0 YCTOMYMBOCTb pPeLUeHMS.
PaspaboTaHHas rubpunaHasa mMoaernb ynpaBneHust NPOEKTOM COYETaET ANEMEHTbI NPOAYKTOBOroO
noaxopa (Business Model Canvas, kapTa nyTewwecTB/si Nonb3oBaTens) U UHaHCOBON AUCLM-
nnuHbl (pacyeT NPV, IRR, Toukn 6e3ybbITo4HOCTI).

MonyyeHHble nokasaTenu:

1) nonoxutenbHbii NPV (+420 Teic. py0.);

2) IRR = 22 %, peHTabenbHocTb 82 % — CBMAOETENBLCTBYIOT O XKN3HECNOCOOHOCTM NpoekTa
Aaxe B YCIOBUAX Y3KON HULLIN.

Ba)xHO NogYepKkHyTb, YTO NpeanoKeHHast MoAernb ynpaBneHns NPOEKTOM HOCUT rMOpuaHbI
XapakTep: OHa CoveTaeT AneMeHTbl Knaccu4eckoro nogxoaa (4etkoe onpegenexHve uenewn, éoa-
XEeTMpOoBaHMe, pacyeT PMHAHCOBbLIX METPUK) N TMOKNX NPaKTUK (MTepatuBHaga paspabotka MVP,
nocTosiHHasa obpaTHas cBA3b OT nosb3oBaTenen, agantaums yHKUMOHana Ha OCHOBE pearib-
HbIX AaHHbIX). Takon CUHTE3 MO3BONSET COXPaHUTb (PUHAHCOBYHD OUCLMNINHY, Heobxoaumyto
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Ana manoro 6usHeca C OrpaHUYEeHHbIMW pecypcamn, U OAHOBPEMEHHO obecnevnTb rMBKoCTb,
Tpebyemyto ons paboThbl B YCrOBMAX HEONPEAENEHHOCTU PbIHKA.

Mogo6GHbIM nogxop, cornacyeTca ¢ pekomeHaaumsmun Project Management Institute (PMI,
2021), KOTOpbIN OTMEYaeT pacTyLLyo BOCTPeOOBaHHOCTbL MOPUAHLIX METOAONOIMMIA B NPOEKTax
undpoBo TpaHchopmauumn, 0CO6EHHO B CErMeHTe Manoro 1 CpeaHero npeanpuHMMaTenscTea.
B otnuume ot uncto agile-nogxoaoB, OPUEHTUPOBAHHLIX HA CKOPOCTb, N waterfall-mogenen,
JenaroLmnx CTaBky Ha nNraHMpoBaHue, rmbpuaHas ctpaterns obecneymBaet 6anaHc Mexay KOH-
Tponem n aganTUBHOCTLIO.

B pamkax npoekTta «YnpaBneHue ycrnyramm» 3TO Bblpa3urnoch B CreayoweM: Ha aTane 3a-
nycka 6bin 4yeTko onpegeneH 6tompxket (1,7 mnH py6.), cpokn (5 mecaues Ha MVP) n kntodeBble
nokasarenu addekTnBHocTn (KPI: KONMYeCcTBO aKTUBHbLIX KIMEHTOB, CpeaHun Jek, retention
rate). OgHako (byHKUMOHaN NpoayKTa pasBuBasicsd UTepaTtMBHO — KaXKable ABe Heaenu komaHaa
aHanuaupoBana nosefeHue NUIOTHbIX NOMb30BaTenen 1 BHOCUNA KOPPEKTUPOBKK. Tak, Hanpu-
Mep, U3Ha4yanbHO He NfiaHMpoBanack MHTErpaums ¢ Meccengxepamm, Ho nocrne 3anpoca ot 12
13 15 NUNOTHLIX KNMEHTOB 3Ta PyHKUMS Bbina gobaBneHa yxe Ha TPeTben ntepaumu.

Taknum obpasom, Mogenb He TOMbKO MOATBEPXOAeT IKOHOMUYECKYIO LienecoobpasHoCTb
npoekTa, HO U AEMOHCTPUPYET NPAKTUYECKYI0 NPUMEHUMOCTb MTMOPUOHOrO ynNpaBreHnsa B yCro-
BUSIX OFPaHUYEHHbIX PECYPCOB U BbICOKOW PbIHOYHOW HeonpeaeneHHOCTH.

MpeanoxeHHaa moAenb MoXeT BbITb aganTupoBaHa Ans Apyrnx cerMeHToB Manoro 6usHe-
ca, rge Tpebyetcsa GbiCTpasa NpoBepka rmnoTe3 U MMHMMU3auusa MHBECTULMOHHBIX 3aTpar.

Nurtepatypa

1. OctepBanbgep, A. busHec-mogens nokonexus Y / A. OctepBanbaep, W. MNuHbe. — M. :
AnbnuHa Mabnunwep, 2010. — 288 c.

2. Kotnep, ®. MapketuHr meHegxmeHT / ®. Kotnep, K.J1. Kennep. — CIM6. : MNutep, 2020. —
800 c.

3. Puc, 3. Ctaprtan: HactonbHas kHura ocHoBaTtens / 3. Puc. — M. : MaHH, MBaHoB 1 ®ep-
6ep, 2016. — 320 c.

4. KonecHukoBa, HO.®. Paspabotka MapKeTMHIoBOW cCTpaTerMm ans co3gaHus HOBOIO
npeanpuatms / K0.®. KonecHukosa, M.J1. JTabaH // Components of Scientific and Technological
Progress. — 2024. — Ne 3(93). — C. 114-118.

References

1. Ostervalder, A. Biznes-model pokoleniya Y / A. Ostervalder, I. Pine. — M. : Alpina
Pablisher, 2010. — 288 s.

2. Kotler, F. Marketing menedzhment / F. Kotler, K.L. Keller. — SPb. : Piter, 2020. — 800 s.

3. Ris, E. Startap: Nastolnaya kniga osnovatelya / E. Ris. — M. : Mann, Ivanov i Ferber,
2016. — 320 s.

4. Kolesnikova, YU.F. Razrabotka marketingovoj strategii dlya sozdaniya novogo
predpriyatiya / YU.F. Kolesnikova, M.L. Laban // Somponents of Scientific and Technological
Progress. — 2024. — Ne 3(93). — S. 114-118.

Management 77



Components of Scientific and Technological Progress

Development and Management of an it Product Planning Project
for the Service Sector

Yu.F. Shchelok, I.l. Starodubtseva

P.P. Semenov-Tyan-Shansky Lipetsk State Pedagogical University,
Lipetsk (Russia)

Key words and phrases: project management; IT product; product approach; business
model; SWOT analysis; MVP; agile methodologies.

Abstract. The aim of the study is to develop and justify a model for managing the planning
project of a new IT product targeted at small and medium-sized businesses in the service
sector. Research objectives include: defining the features of the product approach to IT solution
development; applying strategic analysis tools (SWOT analysis, Business Model Canvas, user
journey mapping); and calculating key financial indicators (investment, revenue, NPV, IRR,
break-even point, payback period). The study employs the following methods: SWOT analysis
of internal and external environments, business modeling using the Business Model Canvas
framework, user experience design, financial analysis, and a hybrid project management
methodology. The research hypothesis states that a systematic planning approach-incorporating
early demand validation, a minimum viable product (MVP), and performance measurement
through KPIs-ensures economic feasibility and market sustainability of the IT product.
The outcome of the study is a developed project management model, validated through a
case study of a specialized solution for auto repair shops, beauty salons, and maintenance
companies, demonstrating a positive NPV (+RUB 420,000), IRR of 22 %, and a payback period
of 20 months.
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CHMXeHne 3KOHOMUNYECKUX 3aTpart
Ha oTonmneHune naHesnbHOro gomMma

A.I. Ycapckmin, A.N. XKynaHos, N.A. ObugHos, ®.[1. BopoanH

@re0Y BO «Bonzoepadckuli 2ocydapcmeeHHblIl
MexXHUYeCcKUl yHusepcumemsy,
2. Boneoepad (Poccusi)

KntoueBble crnoBa u ¢pasbl: M1UHeparnbHasa BaTa; Cpok
OKynaemocCTu; TennosawmTta 3gaHuin; ytenneHve acanos,
3HeproaddPekTUBHOCTb.

AHHOTauums. B cTaTtbe peluaeTcsa 3agadvya CHUXKEHUS 3KC-
nrnyaTtaunoHHbIX 3aTpaT Ha OTOMfeHWe TUNOBbIX MaHenbHbIX
XWUNbIX 34aHWMIA 32 CYET MOBbLIWEHUA TEenno3alnTbl HapyX-
HbIX OrpaxgaroLlmMx KOHCTPYKuui. MnoTtesa mccnegoBaHus
3akntoyaeTcs B MNpeanofioXeHuu, YTo NpPUMEHeHWe CcoBpe-
MEHHbIX TEMMOM30NALUMOHHBLIX MaTtepuanos npu dacagHom
yTenneHnn obecneynT 3HauMTeNbHOE COKpalleHue rogoBOv
TENNOBOW Harpy3kn v OKyrnaemocTb 3aTtpaTr MeHee 4Yem 3a 5
net. B kayecTBe METOAOB NCMNOMNb30BaH AHEPreTU4EeCKnii pac-
YeT TennonoTepb Yepes CTEHbI AEBATUITAXHOIO OMa cepumn
M-44 (1985 r. nocTtporikn) no metoamke CI1 50.13330.2024 n
CpaBHUTENbHLIN aHanu3 NATU yTennuTenen — MMHeparnbHOn
BaTbl, neHononuctupona (MCB-C), akcTpyaMpoOBaHHOIO ne-
HononucTtupona (XPS), neHononuypetana (IMMY) n uennto-
NO3HON BaTbl — NO TEMNSIOTEXHUYECKUM, 3KCMNyaTaLMOHHbIM
N 9KOHOMMYECKUM MnokasaTensam. Pesynbratbl nokasanu, 4Yto
yTenneHme TonwmHon 150 MM CHWXaeT rogoByto TEMNSIOBYHO
Harpy3ky Ha 226—241 Tbic. KBT'4, obecneumBasa cpok okyna-
emocTun oT 4,2 fo 4,5 netr. HecMoTpsa Ha HauBbICLLYIO SHEpP-
roadpeKTMBHOCTb NeHononnypeTaHa, Hanbonee cbanaHcu-
pPOBaHHLIM peLleHMEeM NpU3HaHa MWHepanbHasi Bata onaro-
Aapsa Heropto4ecTu, NaponpoHNLAEMOCTH, IKONOMMYHOCTU U
AONrOBEYHOCTMU.

BBepeHue

CornacHo gaHHbiM MuHctpos PP, 0o 40 % TennoBon SHEPrNKN B XXUMOM CEKTOpE TepsieTcs
yepes HapyXHble orpaxkgaroLume KOHCTPYKLUMU, OCOBEHHO B JOMaXx, NOCTPOEHHbIX B 1950—1990-x
rogax. Mx tennosawmra 4acTto B 2—3 pa3a Huwke HopMaTuBHbIX TpebosaHun CI 50.13330.2024.
TpaAWUNOHHBIA NOAXOL K NPOEKTUPOBAHMIO OTOMMEHUS — «MaKCMManbHasi Harpyska nnwc 3a-
nac» — NPUBOAMT K 3aBbILLEHNIO MOLLHOCTM 060pyaoBaHUSA, HECTabUMbHOW rMApPaBANKE U CHU-
xeHno Kr[. CoBpemeHHasi 3HeproaddeKTBHaAs cTpaTerusi npegnornaraet cHavana MuHU-
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MU3NPOBaTb TENOMNOTEPU 3a CYET MOBLILEHNS TEPMUYECKOrO CONPOTUBMEHMS OrpaXaeHun, a
3aTemM noabupaTtb OTOMUTENbHYK CUCTEMY MO pearibHyl Harpysky. Takon WUHTErpUpOBaHHbLIN
NMOAXOA He TONMbKO CHWXKAET dHepronotpebneHne n akcnnyaTaumMoOHHbIe pacxodbl, HO U NOBbI-
WwaeT KOM@OpPT B MOMELLEHNSX U YMEHbLUAET YrnepoaHbln cneq 30aHns Ha BCEM XU3HEHHOM
umkre [1-5].

OcHOBbI B3aMMOCBSI31 Tenno3awmTbl U TENJIOBOW Harpy3kKum

TennoBas Harpyska Ha CUCTEMY OTOMSIEHUSA onpenensieTca Benu4MHOM Tennonotepb 3aa-
HUSA, OoCHOBHasa forns koTopblX (8o 70—-80 %) npuxoauTCa Ha HapyXHble orpaxgarolme KoH-
ctpykumn. CornacHo CI1 50.13330.2024, pacxopg TennoThl onpegenserca no gopmyne:

Qml = A-TCOINn/R,, (1)
roe Qro;l — rogosble TennonoTtepu, KBT-4; R, — npuBeAeHHOE COMpOTMBIEHNE Tenronepenaye
KOHCTPYKLMW, MZ-"C/BT; A — nnowlagb orpaxgaroLlen KOHCTPYKLMMK, M2; N — nonpaBOYHbLIN KO-
AP PUUNEHT, YYUTBIBAIOLLMIA MOMOXEHNE OrpaKAeHUs MO OTHOLUEHUIO K Hapy>XHOMY BO3AYXY;
"COI — rpagyco-cyTku oTonuTenbHoro nepuoga, °C-cyT.

N3 dopmynbl (1) cnegyert, 4To Tennonotepn obpaTtHO NpPOMoOpUUOHarbHbl TEPMUYECKOMY
COMpoTMBIEHNIO R, 1, crefosaTenbHoO, Npu YTENnneHnn CTEeH 34aHNsA CHUXAeTCa Tennosas Ha-
rpy3ka Ha OTOMNSEHME, YTO NO3BOMUT YMEHbLUNTb YCTAHOBINEHHYH MOLLHOCTb TeMnnoreHepupyo-
Lero o6opyaoBaHNS; yry4ylWnTb PErynmpyemMocTb U yCTOMYMBOCTb PaboTbl CUCTEMbI OTOMMEHUS;
COKpaTuUTb rogoBoe NoTpebneHne Tonnmea.

PacueT CHMXXeHUs TennoBoK Harpy3ku Ha npumepe r. Bonrorpaga

PaccmoTpym TMNOBOE OEBATUITAXKHOE XWUMOE 30aHue C cneaywmMmmn napaMmeTpamu:

— cepwua 3gaHus: -44;

— rog noctponku: 1985;

— oTannuBaemas nnowagb: 4500 M2;

— nnowagb HapyXHbIX cTeH (6e3 okoH): 2100 m;

— marepuvan CTeH: Kupnud, l'?mpn =0,75 M2'°C/BT;

— BHYTpeHHss pacyeTHas Temnepartypa: t,, = 20 °C;

— MpPOOOIMKUTENBbHOCTL OTONUTENBLHOIO Nepuoga: 173 axHs;

— [COI (Bonrorpaa, no CIT 131.13330.2025): 3771,4 °C-cyT,;

— cpefgHada Temnepartypa Bosayxa B oTonuTenbHbli nepuog: —1,8 °C.

[pennonoXum, YTo CTEHbI yTenseHbl MUHEpPanoBaTHbIMK NAnTamn TonwmHon 0,15 m ¢ Ko-
adppuumneHTom TennonposogHoctn A = 0,04 B1/(m-°C), TepMmuyeckoe CoOnNpoTMBIIEHME onpene-
nsertcsa no opmyne:

R,, = /A = 0,15/0,04 = 3,75 m*-°C/BT.
OO6wee Tepmmnyeckoe conpoTmBEHNE Ro6u.l nocre yTensneHus onpegenserca no gopmyne:

Rogw = Rupn + Ry = 0,75 + 3,75 =4,5 m*-°C/Br.

o6y, Kvpn

lopoBon pacxon TennoBor 3Heprum onpegensercs no dopmyne (1):
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Tabnuua 1. dusnyeckne CBOMCTBA TEMNNOU3ONSALMOHHBIX MaTepmnanos

Tenno- Mapo-
[noTHOCTb, Honroeey-
Matepuan NPOBOAHOCTb, 3 NPOHULLAEMOCTb, loptovecTb
o Kr/m HOCTb, NeT
Bt/(m-°C) mr/(m-4-Ta)
Murepant- 0,035-0,045 40-150 0,3-0,6 25-50 Hr
Hasl BaTa
[MeHononuctu-
pon (NCB-C) 0,031-0,035 15-25 0,03-0,05 20-30 M-r3
OKCTpyaMpoBaH-
HbIi NeHononu- 0,028-0,032 28-45 0,005-0,01 30-50 M
ctupon (XPS)
Mlerononuype- | 4 0750,028 30-80 0,02-0,05 25-40 r2
TaH (MNny)
Hennionoaras 0,038-0,041 35-65 0,4-0,6 20-30 r2
BaTa (QkoBarta)

Tabnuua 2. PacyeT CHMXEHWs TEMMOBOW Harpy3ku Matepuanos

Ry, 3A@HUA MO-
Marepuan yte- A yTennvl:'enﬂ, R m2-°C/BT c?lemyTenneHmn, Q. kBT [ogoBast akoHO-
nnutens Bt/(m-°C) yr V2-°C/BT roA Mus, KBT-4

MeHononucTu-

pon (MCB-C) 0,033 4,55 5,30 38352 232666
OKCTpyAMpoBaH-

HbI NeHononn- 0,030 5,00 5,75 35350 235668
ctupon (XPS)

MeHononuype-

Tan (NMY) 0,025 6,00 6,75 30113 240905

Henmionosras 0,0395 3,80 455 44673 226344
BaTa (OkoBara)

Tabnuua 3. OueHka 3KOHOMUYeckon 3pPEKTUBHOCTM MaTepuanos

[ogoBasi akoHOMUSA [ogoBasi 3KOHO- Cpok okynaemo-
Matepuan ytennurens
3Heprum, KBT-4 mus, py6. cTw, net
MeHononuctupon (MCB-C) 232666 581665 4,33
OKCTPyAMPOBaHHbIN NEHOMONNCTU- 235668 589170 428
pon (XPS)

Menononuypetax (MNMY) 240905 602262 4,19
LlenntonosHas Bata (Qkosara) 226344 565860 4,45

Q_,=ATCOMNn24/(R, -1000) = 2100-3731,4-0,024/0,75 = 253438,1 kBT-4/ropa.

rog Knpn

[opoBon pacxod TENOBOW SHEPTUWN MOCHe YTENNEHNS MUHEpanbHOM BaTOW onpeaensieTcs
no copmyne (1):
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(XPS)

MaTepuan yrtennutens

== ["o10Basi 9KOHOMUS, pyD. ==@== CpoK OKynaemocTu, neT
Puc. 1 OkoHomumueckas acpdeKkTMBHOCTb yTennutenen (tonwmHa 150 mm)

Q,,, = 2100-3731,4-0,024/4,5 = 42239,68 kBT-u/ron.
[opoBasi 3KOHOMUS TEMMOBOW 3HEPrMn onpeaensaeTcsa no gopmyrne:
AQ = 253438,1 — 42239,68 = 211198,42 kBT-u.

CpaBHVITeJ'IbeIVI aHalin3 CoBpeEMEHHbIX TEMITON30NTALNOHHBbIX MaTepuanoB rnpeacrtaBiieH B

Taon. 1.
MpoaHanuanposaB Tabmn. 1, MOXHO cAenaTb BbIBOA, YTO HaUIydllMe TENNOTEXHUYECKNe

corictBa — y IMY n XPS, HO OHM MeHee MaponpoOHULAEMbI U CIOXHEe B yTunusauuu, npwm
3TOM MUHeparnbHas BaTa OCTaeTcsd OnTUMarnbHbIM BbIOOPOM AS11 MHOFO3TaXXHOMO KUITULLHOMO
cTpouTenbcTBa Gnarogapsi Heropro4ecTu, NaponpoHMLAeMOCTM U 3KOMOrM4yHocTU. A aKoBata
noaxoauT ANs PEKOHCTPYKLUMU, HO TpebyeT cnewumanbHOro o00opyaoBaHUs ANg MOHTaxa.
OueHka aKoHomMun4eckom adpcpeKTMBHOCTH
O6Lwme 3aTpaThbl Ha yTenneHne 3gaHus MMHepanbHOW BaTON onpeaenstTcsa no gopmMyne:
CyT = A-d)p =2100-1200 = 2520000 py6.
[opoBas 9akOHOMUS TEMMOBOW 3HEPrun onpegenserca no gopmyne:

E=AQ®, =211198,42-2,5 = 527996,1 kBT-u/rog

[MpocTon cpok OKynaemocTu onpeaensieTcs no popmyne:
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T=C,/E=2520000/ 527996,1 = 4,77 ropa.

AHanorMyHo NpoM3BeAEM pacyeT Ansa MaTepuanos, KOTopble npeacTaBneHbl B Tabn. 1. Pe-
3ynbraTbl pacyeta ceegem B Tabn. 2 u 3.

3 puc. 1 MOXHO caenaTb BbiBog, YTo neHononuypetaH (MY) obecneumnBaetr HanbonbLLYHO
rofoBYI0 3KOHOMUIO TennoBor aHeprun (240 905 kBT-4) n camMbll KOPOTKUIA CPOK OKYNaemMocTu
(okono 4 net). MrHepanbHas BaTa Npu3HaHa Haubornee cbanaHCUPOBAHHLIM pPELUEHNEM AN
yTENNEeHNA NaHenbHbIX MHOrO3TaXHbIX OOMOB. OTO OOYCNOBMEHO ee Heropr4decTblo (rpynna
HI), xopoLuen naponpoHNLAEMOCTbIO, AKOFNIOTMYHOCTBIO M JONTOBEYHOCTLIO. [pn aToM BCe pac-
CMOTPEHHbIe MaTepuanbl obecneynBaloT CPOK OKynaemMocTu MeHee 5 neT, YTo noaTeBepxaaeT
9KOHOMMYECKYIO LenecoobpasHoCTb yTenneHus acagoB B paMkax nporpamm KanutanbHOro
pPEMOHTa 1 3HEeProMoAepHU3aLNN.

BbiBOa

YTenneHne dacagoB NaHenbHbIX AOMOB TonuwuHon 150 Mm obecneymBaeT CHUMXEHUE To-
[OBOW TENmoBOW Harpyskn Ha 226—241 Tbic. KBT'4, CpOK OKynaeMocTu npu 3TOM MeHee 5 ner.
Haunbonbluyto aHeproadpdeKkTMBHOCTb NoKasarn NeHoMnonnypeTaH, 0gHAKO C y4eTOM MOXKapHOW
©e3onacHoCTM, MaponpPOHMLIAEMOCTM, 3KONTOTMYHOCTU U AONTOBEYHOCTU ONTUMANbHbIM PELUEeHU-
€M npu3HaHa MunHepanbHas BaTta. PesynbraTthbl NOATBEPXKOAOT SKOHOMUYECKYHO Lienecoobpas-
HOCTb dpacagHoOM TENSTOM3O0NALMM B pamMKax NporpamMmm KanutarnbHOro peMOHTa U 3Hepromoaep-
HU3aunmn XNNULHOTO oHaa.
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Reducing the Economic Cost of Heating a Panel House
D.G. Usadsky, A.l. Zhupanov, |.A. Obidnov, F.D. Borodin

Volgograd State Technical University,
Volgograd (Russia)

Key words and phrases: energy efficiency; thermal protection of buildings; facade
insulation; mineral wool; payback period.

Abstract. The article solves the problem of reducing the operating costs for heating typical
panel residential buildings by increasing the thermal protection of external enclos-ing structures.
The hypothesis of the study is that the use of modern thermal insula-tion materials in facade
insulation will provide a significant reduction in the annual heat load and cost recovery in less
than 5 years. The energy calculation of heat loss through the walls of a nine-storey house of
the P-44 series (1985 buildings) ac-cording to the methodology of SP 50.13330.2024 and a
comparative analysis of five insulation materials — mineral wool, expanded polystyrene (PSB-S),
extruded polystyrene (XPS), polyurethane foam (PUF) and cellulose wool — according to thermal,
operational and economic indicators. The results showed that insulation with a thickness of
150 mm reduces the annual heat load by 226—-241 thousand kWh, providing a payback period
of 4.2 to 4.5 years. Despite the highest energy efficiency of polyurethane foam, mineral wool
is recognized as the most balanced solution due to its incombustibility, vapor permeability,
environmental friendliness and durability.

© [O.T. Ycagckun, A.N. XKynaHos, N.A. ObuaHos, ®.[1. BopoaunH, 2026
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Application of Light Porous Aggregates and
Micropenoceramics Based on Treble Rocks
of the Vladimir Region

E.V. Shalomova, G.A. Lazarev, R.S. Dyakin, A.A. Melentyev

Viadimir State University
named after A.G. and N.G. Stoletovs,
Viladimir (Russia)

Key words and phrases: micropenoceramics; tripoli;
light aggregate; expanded clay; foamed glass granulate;
foamed ceramics; aluminosilicate zolospheres.

Abstract. The purpose of the article is to study the
effectiveness of the use of light porous aggregates and
micropenoceramics based on tremor rocks of the Vladimir
region in the construction industry. The task of the study is to
consider the use of tremor rocks of the Vladimir region as part
of micropenoceramics, which will solve the current problem —
reducing the weight of building structures. The research
hypothesis assumes that the problem of the high weight of
buildings and structures can be solved by replacing heavy
aggregates with existing light porous aggregates and
micropenoceramics based on tremor rocks of the Vladimir
region. Research methods included analysis, synthesis,
and the study of practical applications. The findings are
as follows: in comparison with the closest analogue, this
material has significantly better physical and mechanical
properties, strength characteristics, also lower density and,
which is not unimportant, low cost of raw materials, which
means that light micro-foam ceramics can be used in many
areas of construction.

For a long time, construction has faced a multifaceted problem stemming from the high
weight of structural building elements, encompassing technical, financial, and logistical aspects
that increase complexity, budgets, and potential risks across all stages of the life cycle of a
construction object, from design to operation.

The essence of this problem is based on the following considerations.

1. Impact on foundations and soil: the large mass of structures increases ground loads,
requiring stronger, deeper, and more technologically complex foundations (e.g., slab or pile
foundations) for effective pressure distribution and prevention of settlement or tilting; however,
such foundations are costly and material-intensive during site preparation. Soil composition
features also play a role: on weak-bearing, water-saturated, or compressible soils, constructing
massive buildings may be prohibited or demand significant investments in base strengthening,

86 CmpoumernbHblie mamepuansi u uddenus



Components of Scientific and Technological Progress

such as cementation or pile driving.

2. Organization of deliveries, equipment installation, and construction timelines: transport
restrictions on cargo size and weight often encounter infrastructure and vehicle limits, including
bridges, overpasses and tunnel sizes; dependence on large equipment: the use of massive,
high-cost cranes, often in large quantities, and specialized vehicles, such as trawls, significantly
increases financial costs and requires additional space for the deployment of operations on
the construction site; increasing complexity and installation time: installation of heavy structures
makes the process longer and requires higher accuracy due to the need for careful study and
strict safety measures, and atmospheric conditions, especially strong gusts of wind, have a
significant impact on the installation of large-sized elements, increasing the requirements for
accuracy and safety of work.

3. Limitations in architectural design and functionality: the development of long spans
without the use of supports is important for public and sports facilities, the embodiment of
ambitious architectural concepts, such as visually “floating” structures or consoles, requires a
huge effort to effectively redistribute loads; reduced functional volume, overall support elements
occupy a considerable part of the area.

Thus, it is believed that excessive weight is not a dead end but the main motivation for
innovation, though the task of modern construction is not only to reduce weight but also to
maintain or improve strength and operational characteristics while reducing it.

Excessive weight is the main incentive for innovation in construction engineering, prompting
the development of more thoughtful, efficient and durable materials, namely the use of light
porous aggregates, such as expanded clay, foam glass granulates, ash aluminosilicate
microspheres, etc., instead of heavy ones.

Expanded clay is a created artificially porous ceramic material produced by foaming low-
melting clays during instant firing at temperatures from 1100 to 1300 °C. In this process, the clay
foams and partially melts, resulting in grains with a porous structure inside and a strong ceramic
shell outside. In response to the challenge of reducing the severity of structures, expanded clay
contributes in the form of a complex method: reducing the mass of both individual components
and an entire building structure by lightening the foundations, optimizing the use of materials
and increasing energy efficiency.

Foam glass granulate is a new material in the construction industry aimed at reducing the
mass of structures and improving performance. For many years, expanded clay has proved to
be a reliable aggregate and a standard material, however, foam glass granulate is a high-quality
solution to the problem of aggregates.

Foam glass granulate is results from processing of broken glass, thus, in addition to the main
function, it also solves the environmental problem of processing secondary raw materials. It has
high thermal insulation and is used to insulate the facade of buildings, produced through the
process of foaming glass crushed in a mill. This process occurs when adding carbon-containing
substances that serve as gasifiers, as well as by heating to temperatures of 800-9000 Celsius.
The foaming procedure leads to the formation of glass granules, inside which an inert gas is
contained. Unlike other light fillers, the foam glass granule is solid and does not allow moisture
to pass through, which is the main advantage of this material, because if this capsule passed
moisture inside, which contributes to the appearance of mold, it would adversely affect the
properties of the filler.

Durability and hygiene of the material, high heat resistance, allows it to be used in any
climatic conditions. It is important to be economical and recyclable, which makes it in demand in
construction, taking into account the modern criterion of manufacturability.
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Granular foam glass has unique properties and can be used as:

— waterproofing and restoration: insulation and drainage of the fundamental foundations
of historical buildings located in areas with increased soil moisture; filling of foundation hollows
with heat-insulating materials provides heat insulation and moisture protection; repair of a flat
roof using the surfacing method (filling from above, formation of a slope), without removing
worn-out material.

— industrial and infrastructure construction: thermal insulation of cryogenic systems (storage
facilities for liquid natural gas, nitrogen); application of backfill in aggressive environments such
as chemical industry and cleaning systems; construction of lightweight bulk structures on peat
bogs and soils with low bearing potential.

— construction of energy-saving buildings: the “heat-insulated” blind area effectively
interrupts the cold bridge near the base of the building; waterproofing of the space in the stone
lining of the well provides protection against water permeability; insulation of inversion roofs is
carried out under a layer of soil and green spaces.

Despite the obvious advantages, granular foam glass has some limitations and
disadvantages:

— brittleness: granules are subject to destruction at intensive point loads, for example, at
incorrect compaction and are not used for erection of structures bearing load, unlike expanded
clay concrete;

— dust content: thin abrasive glass dust is formed during operation, therefore, protective
equipment for the respiratory system is needed;

— the lack of vapor permeability can be ambiguous: in wall systems it is extremely
important to correctly calculate the dew point in order to prevent moisture accumulation inside
the materials.

Foam glass granulate not only has a low specific gravity, but also revolutionizes the field
of thermal insulation, bringing advantages in humidity resistance, durability and chemical
resistance. It initiates a higher reduction in the weight of the insulating layer (with a bulk density
of up to 120 kg/m3) while simultaneously providing outstanding thermal insulation properties and
complete water resistance.

Foam glass granulate is most suitable for structures where the risks of high humidity,
potential consequences of errors and the cost of possible future repair work significantly exceed
the initial cost of materials. Granulate is used for the construction of facilities designed for a
long, reliable operating period and energy efficiency.

Aluminosilicate solospheres, also known as ash microspheres, are hollow ceramic particles
extracted from the fly ash of coal-fired thermal plants. These microspheres have unique
properties. The granules range in size from 100 to 500 microns, with the bulk of the particles
ranging from 150 to 250 microns. Structurally, these are hollow spheres with a wall thickness of
5-10 % of their diameter, inside which an inert gas is contained.

The main advantage — the ideal combination of exceptionally low density and increased
mechanical strength — provides unmatched opportunities for composite material development.

Due to their micro-size of 100-300 microns, and cube-shaped, the granules are distributed
evenly in the composite according to Stokes’ law, that is, the ejection force is compensated by
friction forces, which allows us to conclude that the granules are used rationally as light fillers,
which are so in demand today in the construction industry.

Researchers G.A. Lazarev and S.V. Ananyev [1; 2] believe that in order to solve the problem
in the field of light fillers, it is necessary to create a cheaper light microfill with good physical and
technical properties.
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Table 1. Initial charge composition

Bergmeal 47,5 %
Microsilica 75 %
Expanded clay 10 %
Sodium hydroxide + water (solution 1:3) 35 %

The creation of micropenoceramics using firing technologies with a fraction of
0,1-0,3 mm with increased strength characteristics and low density, which includes flutter rocks
of the Vladimir region, is a unique modern solution. With the help of a number of studies, the
composition was selected (Table 1), in the initial charge of which, in addition to the tremor rocks
of the Vladimir region, microsilica and expanded clay of the Ryazan region were added.

The use of expanded clay in the initial mass and the rational selection of the batch contribute
to high strength and low water absorption with a bulk density of 600-800 kg/m3 of microceramics,
in addition, the use of deposits of tremor rocks found in the Vladimir region and estimated
at about 150 million tons, provides a lower cost of material. Thus, the use of tremor rocks of
the Vladimir region as part of micropenoceramics not only significantly reduces the weight of
building structures, but also provides affordable raw materials for the further development of the
production of this filler, which makes this material in demand among construction companies.
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MpumMeHeHUe Nerknx NOPUCTbLIX 3anofIHUTeNen U MUKpPoneHoKepaMnUKu
Ha OCHOBe TpenesnbHbIX Nopoa Bnagumupckon obnactu

E.B. lWanomoea, I"A. Nasapes, P.C. OskuH, A.A. MeneHTbeB

@60y BO «Bnadumupckut eocydapcmeeHHbIl yHugsepcumem
umeHu AnekcaHdpa lpueopbesuya u Hukonas puzopbesuya Cmoremosbix»,
2. Bnadumup (Poccus)

KnioueBble croBa 1 ¢pasbl: antoMocuinkaTHble 30510cdepbl; Kepam3uT; Nerkuim 3anonHn-
Ternb; MUKPONEeHoKepaMmKa; MEHOCTEKIOMPaHynaT; NeHoKepamMuka; Tpenern.

AHHoTauua. Llenblo ctatbn aBNseTCa M3yvyeHue 3PHMEKTUBHOCTU NPUMEHEHUS B CTPOU-
TENbHOW OTpacnn NErkux NOpUCTbIX 3anoSTHUTENEN N MUKPONEHOKEPAMMKN HA OCHOBE Tpenenb-
HbIX nopoa Bnagumupckon obnactn. 3agaden Hallero nccrnegoBaHus ABMNAETCA paccMoTpeHme
NPUMEHEHNS B COCTaBe MUKPOMEHOKEpPaAMMKM TpenenbHbiX nopoa Bnagumupckon obnactwy,
YTO MO3BOMUT PELUNTbL aKTyanbHY Ha CErOAHSILLHUI OeHb NpobrnemMy — CHUXEHME Beca CTpou-
TenbHbIX KOHCTPYKUMI. [MnoTe3a nccneaoBaHns: NpeasiokeHo pelleHne npobnemsl 6onbLioro
BECA 30AaHUN N COOPYXKEHUWM 3a CYET 3aMeHbl TSDKEMNbIX 3aMOfHUTENEN Ha CYLLECTBYOLINE ner-
Kne nopucTble 3anofnHUTENN U MUKPONEHOKEpaMUKY Ha OCHOBE TpenenbHbIX nopon Brnagnmup-
ckor obnacTtu. Metoabl UCCNeAOBaHUSA: aHanm3, CUHTE3, N3yYeHME NMPaKTUYECKOTO NPUMEHEHUS.
[ocTurHyTble pesynbrathl: MO CPABHEHUIO C OnvKanmwMM aHanoroM gaHHbI maTtepuan uMmeet
3HaYUTENMbHO Nyyllne MU3NKO-MexaHU4YecKne CBOMCTBA, MPOYHOCTHbIE XapakTepUCTUKKU, Takxe
MEHbLLYI MAOTHOCTb U, YTO HEMANOBAaXHO, HU3KYK CTOMMOCTb CbIpbsi, @ 3HAYNT, Nerkas MMKpo-
neHokepammka MOXeET UCMONb30BaTbCs BO MHOMMX cdepax CTPOMTENbCTBA.

© E.V. Shalomova, G.A. Lazarev, R.S. Dyakin, A.A. Melentyev, 2026
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Abstract. This article analyzes the relationship between
the transformation of the ruling elite’s composition, its use of
rents, and Russia’s long-term development trajectories. This
article presents a brief summary of North, Webb, Wallis and
Weingast's LAO theory, applying its conceptual framework
to the Russian context. It identifies how the structure and
composition of the ruling coalition determine the nature
of rent use. It also highlights historical parallels that can
help predict future developments, as well as possible
development trajectories for Russia in the coming years.
The primary research methods are analysis, comparison,
and generalization. This article reveals that the structure and
composition of the ruling elite in Russia play a key role in
shaping the use of political and economic rents, which often
directly influences the country’s development trajectories.

Introduction

The structure and behavior of the ruling elite remains a key issue in politics, as a
country’s long-term development depends not only on the availability of resources or sound
macroeconomic policies, but also on how the ruling elite utilizes available rents (i.e., excess
income obtained through control over scarce resources or political power). History shows that
political systems that lose their ability to adapt and fail to offer society a positive vision of the
future sooner or later enter a period of systemic crisis. And, since history is often considered
cyclical [2], one of the most dire outcomes for Russia is a repeat of the situation of 1917-1922.

The purpose of this study is to analyze the composition of the Russian ruling elite, the
mechanisms by which it distributes rents, and the relationship between these phenomena and
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the country’s long-term development trajectories, using the theory of limited access orders of
North, Wallis, and Weingast [6], which Yakovlev describes in his work.

Russia’s LAO: Rents, Coalitions, and Stagnation

The theory of limited access orders (LAO) was developed by several authors [6; 5] to
analyze the causes of instability, stagnation, and the specifics of long-term development in
developing countries and post-socialist economies. The LAO concept centers on the approach
to the state as an instrument for collectively limiting violence. In the absence of restrictions
on the use of violence, the second option often becomes preferable and has catastrophic
consequences for development” [6]. According to researchers, there is also an Open Access
Order. A transition from a LAO to an Open Access Order is possible under certain conditions,
including: the shift from personal privileges to impersonal rights that establish the rule of law
for elites; the emergence of perpetual organizations in the public and private sectors; and
consolidated political control over organizations capable of violence.

Researchers also distinguish several types of elite rent usage: productive — investments
in new markets, technologies, and public goods (schools, roads, healthcare); unproductive —
conspicuous consumption, luxury projects, and expansion of the state apparatus without
corresponding societal benefits; destructive — the struggle against other elite groups for rents,
military aggression, and the violent seizure of assets. Thus, Russia can be classified as a LAO,
since access to high-income markets, strategic sectors, large assets, and political power has
almost always been controlled by a limited number of groups: politically connected businessmen
(oligarchs), the top bureaucracy, and the security forces. The Russian ruling coalition after the
collapse of the USSR was formed by three groups: the top bureaucracy, the oligarchs, and the
security forces [4; 7]. This alliance maintained stability through rent distribution and competition
restrictions. Since 2012, a decrease in the productive use of rents and an increase in their
unproductive and destructive nature can be observed, which, to a certain extent, is associated
with the strengthening role of the security forces and the narrowing of access to markets
and technologies in the context of international sanctions. The structure and composition of
Russia’s ruling coalition significantly influence the use of rents, which has implications for the
country’s overall political and economic development. The ruling coalition is comprised of three
key groups: the top bureaucracy, politically connected big business (oligarchy), and the security
forces (siloviki) [4].

According to research [4], the bureaucracy is directly linked to budget rents and public
procurement. It is interested in maintaining macroeconomic stability and minimizing political
upheaval, as this provides a reliable basis for rents. Rents controlled by the bureaucracy are
often directed toward the creation of public goods and infrastructure. However, the bureaucratic
apparatus tends to expand its workforce and support unproductive forms of consumption,
which often reduces the effectiveness of rents. Oligarchs, in turn, enjoy greater autonomy and
access to private resources, including large industrial and financial assets. During periods of
relative freedom and stability, they invest rents in business expansion and innovation, but with
the strengthening of the security forces and political pressure, their opportunities are sharply
reduced. In recent years, oligarchs have increasingly limited access to new sources of rent and
are forced either to withdraw funds through unproductive consumption or to go underground
[4]. The security forces are the guarantors of the monopoly on violence and have access to
rent through control over security resources, the budgets of security agencies, and influence
over the judicial system. The dominance of the siloviki within the elite after 2012 led to an
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increase in the unproductive and destructive use of rents, reducing incentives for innovation
and economic growth [4]. The balance between these three groups determines which type of
rent use prevails — productive, unproductive, or destructive. When there is no agonistic conflict
of interest between these groups, rents can be directed toward economic and infrastructure
development. The structure and composition of the ruling coalition directly shape the nature of
rent use: balanced influence among various groups promotes the productive use of resources,
while the dominance of the siloviki and the weakening of business and bureaucracy can lead to
the strengthening of inefficient and destructive practices.

Historical parallels serve as a powerful tool for understanding current processes, and an
analysis of these periods allows us to identify common features and patterns that can help
predict the country’s development trajectory in the coming years. In his work [7], Yakovley, to a
certain extent, refers to the parallel of the 1960s, which, in general, is difficult to disagree with.
By the end of the 1950s, the Soviet economy demonstrated high rates of growth. The USSR was
the first to launch Sputnik (1957), the first to send a man into space (1961). After L. Brezhnev
came to power in 1964, an era began, later called the “period of stagnation”. Officially, this
period lasted from the mid-1960s to the early 1980s (although many historians extend it to
1985). In 1965, a set of reforms was adopted aimed at introducing economic management
methods and expanding the economic independence of enterprises, but Brezhnev’s political
conservatism and the resistance of the bureaucracy led to these reforms quickly evaporating.
According to historians, the elite chose the tactic of “sweeping everything under the rug” [4],
instead of carrying out deep systemic reforms. The key moment came in the mid-1980s. The
fall in the price of oil from $120 per barrel in 1980 to $24 in March 1986 sharply reduced budget
revenues. When Mikhail Gorbachev came to power in 1985 with the “perestroika” program and
launched the process of glasnost (open discussion of problems), the state largely lost control of
the media. And later, in 1989-1991, a chain of events occurred: the withdrawal of troops from
Eastern European countries, the dismantling of communist regimes there, the intensification
of national movements in the USSR, an attempted conservative putsch (the State Emergency
Committee in August 1991), and, finally, the complete collapse of the USSR in December 1991.
And this situation may repeat itself, since currently the Russian elite often pursues conservative
policies [2], and Russia, according to some researchers, is also in a state of stagnation [3].
Another more frightening parallel is the situation between 1917 and 1922. By the early 20th
century, the Russian Empire seemed a relatively stable system. The ruling elite was fragmented
between a conservative wing (the aristocracy and the military) and a liberal wing (part of the
aristocracy and the emerging bourgeoisie). At the same time, according to some researchers,
World War | demonstrated the ineffectiveness of the Russian system of governance — the
economy was unprepared for a war of such magnitude. Later, in October 1917, the Bolsheviks
came to power and carried out an agrarian revolution, but some of their actions led to civil war
(1918-1922), which killed tens of millions of people. When the ruling elite is divided, when it
cannot offer a positive vision to society, when ordinary people experience profound deprivation,
the system can collapse unexpectedly quickly. Although not as acute as in 1917, signs of
growing discontent can be seen in the protests of 2019-2021. As before 1917, the authorities
are increasingly resorting to force.

Conclusion

The structure and composition of the ruling elite in Russia play a key role in shaping the
use of political and economic rents, which often directly influences the country’s development
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trajectories. The economic and political stability of recent years has largely been based on
maintaining a balance between three main groups: the bureaucracy, the oligarchs, and the
security forces. Historical parallels with the periods of stagnation in the USSR and the tragic
events of 1917 show that the lack of consensus and the inability to offer a positive vision for the
future create the risk of systemic crisis. This paper also identifies several possible scenarios
for Russia’s development: a continuation of the current situation, significant reforms, and a
situation in which national security and significant military power become the main development
guidelines. The country’s future depends on the ability of elites to adapt, the nature of the
distribution of rents, external challenges, and the role of civil society in shaping dialogue and
supporting reforms.
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BnvsiHne CTPYKTYpbl NpaBsiien 3anNuTbl
Ha UCNONb30BaHMe NONIMTUKO-3KOHOMUYECKUX PEHT U TpaekTopus pa3suTus Poccuum:
aHanu3 Yyepes TeOpUIO NOPSAKOB OrPaHUYEHHOro AocTyna

K.M. CaBuH, B.B. CaBuHa

@rAQY BO «HauuoHarnbHbIl uccriedogameribcKkuli yHugsepcumem
«Bbicwasi wkorna 3KOHOMUKUY;
@60y BO «Poccutickuli 2ocydapcmeeHHbIl 2yMaHuUmapHbIl yHuUgepcumemy,
2. Mockea (Poccus)

KrnitoueBble croBa u cpasbl: 4ONTOCPOYHOE Pa3BUTUE; KOHLENUMM BracTu; MakpO3KOHO-
MUYeckasi MOnMTUKa; MOMUTUKO-IKOHOMUYECKME PEHTHI; MONUTUYECKMEe CUCTEMbI; MpaBswas
3MnTa; Pecypchbl; CUCTEMHAdA NOrUKa; coumnarnbHble CTPYKTYPbl; CTabUNbHOCTbL Pa3BUTUS; TEOPUS
nopsiaKoB OrpaHNUYEeHHOro AocTyna.

AHHoOTauusa. B cTtatbe npeacTaBneH aHanmsa CBA3N Mexay TpaHcdopmMaumnen coctasa npa-
BALLEN 3MUTbl, TUNOM WCMOMb30BaHUS €0 PEHT M OONrOCPOYHBbIMU TPAEKTOPUSMU Pas3BUTUSA
Poccun. B ctaTbe npeactaBneHo KpaTKoe U3NOoXeHne Teopun NopsiAkoB OrpaHUYeHHOro 4OCTY-
na no North, Wallis, Webb 1 Weingast, ee noHATUIHBLIN annapaT Ans pOCCUACKOW pearbHOCTU;
BbISIBIIEHO, KaK CTPYKTypa M COCTaB MpaBsiLien Koanuuum onpenensioT xapakTep MCnonb3oBa-
HUSA pPeHT, BblAeneHbl NICTOPUYECKME Napansenu, KoTopble MOryT NoMoYb nNpeayragatb oyayllee
pasBuTHe, a TaKkke BO3MOXHblE TpaekTopum pa3sntus Poccum B Gnvxkanumne rogbl. OCHOBHbIMM
MeTod4amMu MUCCrefOoBaHUsA SBMSKOTCA: aHanua, cpaBHeHne n o6oblieHne. B gaHHOW cTaTbe Bbl-
SIBNEHO, YTO CTPYKTYypa U COCTaB npassLen anutel B Poccun nrpatoT KnoveByo porb B op-
MUPOBaHUN XapakTepa MCMoNb30BaHUSA MONUTUKO-OKOHOMUYECKMX PEHT, YTO 4acTO Hanpsmyto
BNUSAET Ha TPAEKTOPUMU pasBUTUS CTPaHbI.

© K.M. Savin, V.V. Savina, 2026
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Abstract. Since the 1960s, the Soviet economic miracle
has been actively discussed. It consisted in the fact that
a country, a quarter of whose industry was completely
destroyed as a result of World War II, and the rest remained
on a war footing, reached pre-war pro-duction levels by 1948
and, by 1950, saw significant growth in nearly all economic
sectors and indisputably occupied the place of the second
economy in the world. This article examines the main factors
that influenced the development of the Soviet econ-omy in
the period from 1946 to 1962. Many economic phenomena
are unique, which makes their study especially important.
The main factors that affected the Soviet economy in the
post-war period are: gaining access to technology and the
industrial base of Germany and its allies, the heterogeneity
and uneven recovery of various sec-tors of the economy,
lend-lease and the impact of supplies from the Allies,
repeated policy changes and different approaches to
the implementation of the program to re-store the Soviet
economy, significant human losses especially among
the rural popu-lation, which was of key importance for the
development of the agricultural complex of the USSR. Also,
based on the conducted research, it can be concluded that
the main factor in the success of the development and
recovery of the USSR economy in the post-war years is the
planned economy model itself, it was centralized planning
that allowed consolidating all available resources as soon as
possible to achieve the pre-war level of production as quickly
as possible and exceeding these indicators of Attempts to
decentralize the Soviet economy during the period of the
authorities of N.S. Khrushchev clearly show the inconsistency
of such a concept.
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Damage assessment and the first post-war years

After World War Il, the Soviet Union faced the task of fully assessing economic and human
losses. The main source of information was data collected by a special committee under the
Council of People’s Commissars of the USSR. Based on the committee’s calculations, the
damage amounted to 679 billion rubles in prices as of June 22, 1941 [7]. These 679 billion
rubles included 31,850 enterprises of heavy and light industry that were completely or partially
destroyed — totaling more than 175,000 machines for metal processing. Enterprises specializing
in metal smelting were completely disabled; these had produced over 70 % of pre-war steel.
Coal mines and pits were also destroyed, accounting for up to 60 % of pre-war coal production.
Most of the railway infrastructure in the European part of the country was destroyed: 4,100
railway stations and over 13,000 railway bridges, along with 65,000 kilometers of railway tracks
(60 % of all pre-war railways), nearly 16,000 steam locomotives, 430,000 railway wagons, and
4,300 steamships. Additionally, 1,876 state farms, 2,890 machine-tractor stations, and nearly
99,000 collective farms were ruined or destroyed. Irretrievable losses included over 7 million
horses, 17 million heads of cattle, 47 million pigs, sheep, and goats. Agricultural equipment
destroyed comprised 140,000 tracked vehicles, 50,000 grain harvesters, and 1,150,000 sowing
machines [7].

If we take into account not only the material losses directly related to the occupation process,
but also the costs of conducting military operations in this territory, the full cost of organizing the
evacuation of enterprises to the eastern regions of the country, the lost profits of enterprises
and the civilian population, the total cost of losses is 1890 billion rubles. in prices at the time of
June 22 in 1941 [5]. The country’s leadership faced a truly difficult task: to restore the country’s
economy to its pre-war level as soon as possible. To achieve this goal, the reconstruction
process went on in parallel with the fighting, actively starting in 1943. Heavy industry and the
development of science and technology remained a priority. State budget revenues in 1945 were
48 billion rubles less than in the previous year [1]. The final completion of industrial restructuring
took place in 1946.

The pre-war production levels were achieved during the implementation of the quarter five-
year plan (1946—-1950). The fourth five-year plan was adopted in March 1946. The first place on
the list of tasks was the restoration of cities, industrial facilities and agricultural lands destroyed
by the war, their provision with raw materials and basic necessities, and the restoration of the
pre-war values of the economy. The most important tasks were the development of railway
communication and heavy industry. The increase in production was supposed to be 48 % of
the level of 1940 [8]. In 1947, for the first time since the beginning of the war, an increase in
industrial indicators was recorded. The level of military production decreased — by 11 % in 1947
compared to 34,5 % in 1945 [8]. Based on the results of the five-year plan, it can be concluded
that the tasks set have been successfully completed. To give specific figures, all the tasks of
the fourth five-year plan were completed 9 months before the official completion of the five-year
plan. By 1947, the Gross National Product (GNP) of the USSR reached 100 % of the level of
1940; in 1948 it grew by 17 %, and in 1950 the GNP of the USSR reached 164 % of the level of
1940 [9]. In 1947, heavy and light industry reached the levels of 1940, in 1948 the automobile
industry and transport, in 1949 housing reached the indicators of 1940.

Agriculture turned out to be the most lagging industry and reached the required indicators
only in 1952. First of all, it is necessary to say that the rural industry lost almost all of its material
and technical base. In total, only 3,4 % of tracked agricultural machinery and 0,15 % of grain
harvesters were exported [4]. The second factor is lend-lease. There was practically no supply
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of machinery or necessary agricultural equipment under lend-lease, and the third factor was the
enormous losses among the rural population. The fourth factor is the difficult weather conditions,
which significantly slowed down the first years of recovery in this sector of the economy. In 1946,
a drought occurred, which led to additional losses among the population and the inability to fully
utilize this sector of the economy. In 1947, labor recruitment from collective farms to coal, oil,
and metallurgical plants resumed, per the Council of Ministers’ resolution “On the Procedure for
Organizing Worker Recruitment”. The organization of collective farms was negatively affected
by the company’s efforts to merge small collective farms into larger ones. But despite the
difficulties, collective farm production was gradually revived. In 1950, collective farms had much
more stocks of food products than in 1940. According to statistics, 102 kg of bread per person
was against 70 previous ones, 365 kg of potatoes against 169 previous ones, 5,7 kg of meat
against 3,6 kg, 42 kg of vegetables against 21 kg, respectively [6]. The monetary income of
collective farm peasants also increased: in 1950, this figure amounted to 1,133 rubles per year,
as opposed to 727 rubles per year in 1940 [6]. Rural residents began to spend more money on
industrial goods: buying fabrics — by 23 %, rubber shoes — by 72 %, soap — by 8 % [1].

Changing agricultural policy

In October 1948, the Council of Ministers of the USSR and the Central Committee of the
CPSU issued a decree “On a plan for protective forest plantations, the introduction of grass-field
crop rotations, and the construction of ponds and reservoirs to ensure high sustainable yields in
the steppe and forest-steppe regions of the European part of the USSR”. The main task was to
plant forest belts around the perimeter of the field and create water reservoirs for irrigation. In
this system, part of the arable land was used for perennial legumes and bluegrass crops. The
planting of forests and the creation of water reservoirs for irrigation of fields also benefited the
local ecosystem. The main part of the plan was completed by 1952. The yield of grain crops
increased by 30 %, the yield of vegetables by 50 % and the yield of herbs and industrial crops
by 150 % [6]. In 1951, meat production was 2 times higher than in 1948, 1,7 times more milk,
3,5 times more eggs [6]. But with Stalin’s death, the implementation of the plan was curtailed. By
Khrushchev’s decree, more than 500 forest protection stations were shut down in 1953—-1955.
Forest belts began to be cut down; artificial lakes were drained or filled in. These measures
negated all the advantages of the dismantled system, and it was replaced by the extensive
growth method. The “corn boom” was supposed to replace the plan for the transformation of
nature. By 1959, the area sown with corn had increased by a third. According to agronomists
of the new agricultural policy, the grass-field system did not make sense, it was abandoned
in favor of using chemicals and fertilizers. These measures did not benefit the soil and the
chernozem in some territories turned into land no longer suitable for agriculture, and nearby
reservoirs were poisoned with chemicals. Due to the weathering of the soils on the arable land,
the yield decreased. In 1962, prices for meat and butter were increased by 30 % and 25 %,
respectively [9]. In the autumn of 1963, flour and bread disappeared from stores, and sugar
and butter supplies were disrupted. For the first time since the abolition of the military food card
system, the practice is being introduced, according to which no more than 2,5 kg of bread is
sold by hand.

The process of industrial recovery and development

Railway freight traffic reached the level of 1940 already in 1948, and in 1950 its volume
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exceeded the figures of 1940 by 45,1 % [10]. As for air traffic, pre-war figures were achieved
in 1946. A twofold increase in the length of air routes had already occurred by 1950. Freight
transport also developed rapidly, which led to a 230 % increase in freight traffic by 1950
compared to 1940. The volume of freight traffic by sea has increased by 66,8 % from the level
of 1940, while river transport shows the lowest growth rates, only 28 % from the level of 1940
[10]. If we talk about the level of GNP for the period 1950, it also shows a significant increase
at the level of 64 % of the figures for 1940. Despite the very high losses of the housing stock
during the Second World War, for the period 1950, this indicator shows an increase relative to
1940, namely, an increase in the housing supply of the population from the level of 6,7 square
meters of housing per person in 1940 to 7 square meters in 1950 [2]. In some sectors of the
economy, massive growth was observed in the post-war period, for example, the reforestation
industrial complex showed almost nine-fold growth, namely 880 % of the values of 1940 [10].
The number of passengers who used air transport for transportation also increased significantly,
already in 1946 there was 570 % more than in the period of 1940 [10].

Obtaining data from German scientists and their allies is a very important factor. The
Soviet Union gained access to a huge information base, which made it possible to achieve
significant achievements in almost all branches of science in the shortest possible time. In total,
the USSR gained access to more than 340 thousand patents, not counting data on a wide
variety of research in the most advanced branches of science. The decrees on the fifth five-
year plan for 1951-1955 provided for the accelerated development of the oil and electric power
industry, mechanical engineering, ferrous and non-ferrous metallurgy. In this five-year period,
it was decided to focus on labor productivity — to raise this figure by 8-10 %. Military spending
was planned at 25 % of GDP. The priority sectors of science and research development were
radio engineering, electronics, chemical industry, instrument engineering. The goal was to
increase the volume and quality of high-tech products. The USSR lagged significantly behind
the USA and England in terms of the number of television receivers, radio stations, television
centers, and the scale of the telephone network. For comparison: in the USSR, the total length
of mainline radio relay lines was 2,6 thousand km, in the USA 14 thousand km, plus up to 60
thousand km of small-channel lines for remote control [7]. To solve this problem, separate tasks
for the development of telecommunications communications were set.

The average annual growth rate of industry, according to the Central Statistical Office
of the USSR, was 13,1 %; 10,4 %; 8,9 % in 1951-1955, in 1956-1960, and in 1961-1965,
respectively [7]. The US Central Intelligence Agency also noted a decrease in the growth rate of
the industrial sector of the USSR during these periods: in 1959, the industrial growth rate was
2 times higher than in 1950, however, in 1964, the industrial growth rate decreased 2,5 times
relative to the 1959 figures [7]. Industrial labor productivity in 1959 exceeded the 1950 level by
1,5 times, but by 1964 this indicator had decreased by 1,7 times compared to 1959 [7]. Slight
variations in estimates indicate that the volume of industrial production increased by at least
250 % over the period from 1950-1959. and in the period from 1959-1964 by 86 % [10]. In the
agricultural sector, the volume of agricultural products increased 1,5 times from 1952 to 1959.
In 1959, labor productivity in agriculture was 1,43 times higher than in 1950, and by 1964 it was
1,8 times higher than in 1959 [10]. The volume of agricultural production in 1959 exceeded the
level of 1950 by 1,4 times, and by 1964 — by 1,5 times compared to 1959 [10]. The sphere of
trade and catering expanded 1,74 times during the period from 1950 to 1959 and 1,46 times
during the period from 1960 to 1964 [4]. The volume of goods intended for retail trade in 1950
was 36 billion rubles, and by 1960 it had reached 78 billion rubles [8]. The “coup” of 1955
became a further important stage in the development of the Soviet economy.
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In the period from 1956 to 1959, 990 billion rubles were to be invested in the Soviet economy.
At the same time, Khrushchev pursued a policy of transition to the Council of National Farms. In
1956, the Central Committee of the CPSU issued a decree “On the reorganization of the fishing
cooperative”. At the time of 1956, the number of employees amounted to 1,6 million people,
producing 29 thousand different types of products worth 32 billion. rub [8]. Despite the decree,
the companies whose activities it did not affect continued to produce products until the end of
1960, such as in the field of household services, whose volume increased by 5,922 thousand
rubles from 1956 to 1958 [8]. September 1957 was a turning point for the implementation of
the sixth five-year plan. Shortly before that, new oil fields were discovered in Siberia, for this
reason, the sixth five-year plan underwent major changes and was significantly reduced in favor
of the implementation of the new global plan of the seventh five-year plan. The focus was on the
active development of oil refining enterprises. In 1960, A.N. Kosygin began a reform to curtail
the work of the Council of National Farms to centralize the economy and improve key economic
indicators. If we take the period from 1953 to 1960, the Soviet economy reached an average
annual growth rate of about 10 % of GDP [10].

Conclusion

The post-war economic development of the USSR is a story of the triumph of the mobilization
model of the economy and its subsequent systemic crisis. The dilapidated country was able to
organize industry and agriculture as soon as possible to restore the economy damaged by the
war, created a powerful industrial and scientific and technical potential, which ensured military-
strategic parity and increased welfare of citizens in the 1950s. However, with the death of the
Leader of the Peoples and improper management activities in agriculture, a food crisis was
brewing in the country. It became obvious that the model of extensive agricultural growth requires
a constant increase in maintenance costs for growing farms. By the beginning of the 1960s, the
Soviet economy had reached a critical point and required a complete revision of the directions
of the industrial and agricultural sectors. The successful managerial decisions of Stalin’s rule
were replaced by a slowdown in industrial development and stagnation in agriculture. The crisis
of the first half of the 1960s was a wake-up call for the Soviet economy, which, however, did not
lead to qualitative changes, further defining the stagnant phenomena of the USSR economy.
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Oco6eHHOCTU pa3BUTUA COBETCKOM IKOHOMUKU 1946-1962 rT.
N.B. YnxaHbkoBa, H.B. By6bHos, [.[1. ConHues

@®rboY BO «MUP3A — Poccutickuli mexHoro2u4eckul yHusepcumemsy,
2. Mockea (Poccus)

KnroueBble cnoBa u ¢ppasbl: BOCCTAHOBIEHNE S3KOHOMUKU; OCOBEHHOCTU SKOHOMNYECKOTO
pPas3BUTUS; NPOMBILLIIEHHOCTb; XO3SINCTBEHHbIE OTPACNN; XO3ANCTBEHHAA AEATENbHOCTbL; 9KOHO-
Munka CCCP; akoHOMUYecKkoe pa3BuUTHE.

AHHOTauusa. HaunHas c WwecTnaecsaTbIX roToB ABaALAaTOro Beka akTMBHO obcyxaaeTcs co-
BETCKOE 9KOHOMUYECKOE 4yao, KOTOPOe 3aKo4vaeTcsl B TOM, YTO CTpaHa, YeTBepTb MPOMbILL-
NNEHHOCTWN KOTOPOW MOMHOCTLI0 YHUYTOXEHO B pesyrbtate BTOpon MMpOBOI BOWHLI, a OCTaBLUa-
SICA YaCTb HAaXOAUTCHA Ha BOEHHbIX penbcax, B 1948 r. focTuraet 4OBOEHHOIO YPOBHSA NPOU3BOA-
cTBa, a K 1950 r. NpakTU4eCKkn BO BCEX CEKTOPAX IKOHOMMUKMN HaAbM4aeTca 3HaYUTENbHBIN POCT,
K 1960 r. coBeTCkasi 93KOHOMUKA OAHO3HAYHO N B6ECCNOPHO 3aHMMAET MECTO BTOPON SKOHOMUKM
Mupa. B gaHHOM cTaTbe paccMaTpuBaloTCA OCHOBHbIE (PAKTOPbI, KOTOPbIE MOBAUSASM Ha pPa3Bu-
TMEe COBETCKOW 3KOHOMUKKM B nepunog ¢ 1946 no 1962 r., MHOrMe 3KOHOMUYECKME ABMEHUS HOCAT
YHUKanNbHbIA XapakTep, YTO AenaeT ux udyyeHne ocobeHHo BaxkHbIM. OCHOBHbIMUK hakTopamu,
KOTOpbI€ MOBMNANN HA COBETCKYKD SKOHOMWKY B MOCMNEBOEHHbIN Nepnog, SABNSATCA: NonyyYeHne
[0CTyna K TEXHOMOrMsIM 1 NpoMbILLSIeHHON 6a3e [epmaHumn 1 ee CO3HNKOB, HEOOHOPOOHOCThL U
HepaBHOMEPHOCTb BOCCTAHOBIIEHUS PA3IIUYHbIX CEKTOPOB 3KOHOMMKU, NEHA-NN3 U BRUSHUE No-
CTaBOK OT COKO3HUKOB, HEOAHOKPaTHasA CMeHa 9KOHOMMUYECKOW cTpaTerMm n pasnuyHble nogxoab!
K peanuaaumm nporpaMmmbl No BOCCTAHOBMEHMNIO COBETCKON 9KOHOMUKMW, 3HaYUTENbHbIE TIOACKNE
notepu, oCoO6eHHO B COCTaBe CEMbCKOrO HaceneHus, YTo0 UMeno KryeBoe 3HavYeHne Ansa pas-
BUTUA arpapHoro komnnekca CCCP. Takke Ha ocHOBaHWM NPOBEAEHHOIO UCCEeAOBaHUS MOXHO
caenaTb BbIBO4 O TOM, YTO OCHOBHbIM (PakTOpOM ycnexa pa3BUTUsi U1 BOCCTAHOBIIEHUSA 3KOHO-
mMukn CCCP B nocneBoeHHble rofbl ABNAETCA HeNOCPEACTBEHHO MoAernb NITaHOBOWN 3KOHOMMKMN:
WMEHHO LieHTpann3oBaHHOE MiaHnpoBaHMe MNO3BOMNUIIO B KpaTyanLlLmMe CPOKN KOHCONMMAMPOBaTb
BCE OOCTYMHblE PeCcypCbl ANsi MakCUManbHO BbICTPOro JOCTUXKEHNS JOBOEHHOIO YPOBHA NPOU3-
BOACTBA M MpeBbILIEHNs aTUX nokasartenen. MNMoneITkn geueHTpanu3aunum CoOBETCKOM 9KOHOMUKM
B nepuopg HaxoxaeHusa y Bnactu H.C. XpylieBa SABHO NnokasblBalOT HECOCTOATENbHOCTb Takown
KoHLenuuu.

© 1.V. Chizhankova, N.V. Bubnov, D.D. Solntsev, 2026
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YK 338.46

MHHOBaLMOHHbIE CEPBUCHBbIE NMPOEKTbI
B Kpbimy

O.M. AmeT-ycTaeBa

F'60Y BO PK «KpbIMCKUl UHXeHepHOo-redazoa2udeckul yHusepcumem
umeHu ®ea3u Slkybosay,
2. Cumagbeponons (Poccus)

KnioueBble cnoBa u cpasbl: MHHOBaUMM B Typusme;
WHHOBALMOHHbIE NPOEKTbI; HaLMOHaNbHbLIN MPOEKT «Typuam
N NHAyCTpua roctenpummcTBar»; Pecnybnuka Kpbim; Typu-
CTUYECKMe KnacTepsbl; LMdpoBu3aumnsa roctenpunmMmcTaa.

AHHOTauums. B cTtaTbe paccmaTpuBaroTCs KrYeBblE Ha-
npaBneHnsi MHHOBALMOHHOIO Pas3BUTUA TYPUCTUYECKOW OT-
pacnn Pecnybnukn Kpbim B ycrioBusix TpaHcdopMauumn BHy-
TPEHHero pblHKa, reononMTUYEeCKMX BbI3OBOB M pOCTa 3anpo-
Ca Ha KayeCTBEHHble CepBUCHbIE NPOAYKTLI. ABTOP aHanmau-
PyeT OCHOBHble ApanBepbl MHHOBAUWW — rocygapCTBEHHYHO
NOAAEPXKKY, M3MEHeHWe noTpebuTenbCkuX npeanoyTeHnn,
TEXHOMOIMYEeCKyHo 3penocTb TYPUCTOB N pa3BUTUE KagpoBOro
noteHumana. Ocoboe BHMMaHWe ygensaeTcsa npakTukam uud-
poBu3auun roctenpuumcTtea: oT BHeapeHuss CRM-cuctem
N OHManH-GPOHMPOBaHMA OO NepcoHanusauuum CepBUCOB U
MCNOMNb30BaHNA aHaNUTUKN BONbLUMX AaHHbIX. Takke BbISB-
nAvTCA TeHAEHUUN (OPMUPOBAHNA HOBbIX TYPUCTUYHECKUX
KnacTtepoB, 4TO cnocobCTBYET MpeodoneHnto CE30HHOCTU U
anBepcugukaunumn TYpucTUHECKOro npeanoxeHus.

Pecnybnuka Kpbim, obnagatwowas yHUKanbHbIM NPUPOOHO-KNMMaTUYECKMM MOTEHLManoMm,
NCTOPUKO-KYSTETYPHBbIM HacnegMem u pasBUTOn CaHaTOPHO-KYPOPTHOW MHAPACTPYKTYpOn, Tpa-
AVNLUMOHHO 3aHMMaeT OdHY M3 NUANPYIOLWMX NO3ULMIA B POCCUNCKOM TYPUCTUHECKOM MPOCTpaH-
ctBe. o gaHHbIM MuHKUCTepcTBa KypopToB U Typuama Pecnybnuku KpbiM, Ha gomnto oTpacnu
npuxoauTca okono 7 % BanoBOro perMoHanbHOro NpoAykTa, a C Y4eTOM MYIbTUMAMKATUBHOMO
appekTa — cBbliwe 25 % [1]. B ycnosusax rmobanbHbIX BbI3OBOB, TpaHCHopMauun notpebutens-
CKUX MpeanoyTeHMn 1 reonoriMTUYECKON NepecTporku 3KOHOMUYECKUX CBSA3EN PEernoH CTarnku-
BaeTcHa C He0BXOANMOCTbIO HE MPOCTO COXPaHATb, HO U Ka4eCTBEHHO TpaHC(opMMpoBaTb CBOKO
TYPUCTUYECKYHO MOAESb.

CoBpeMeHHbIN TYPUCTUYECKUA PbIHOK TpebyeT nepcoHanu3npoBaHHbIX, OMbITHO-OPUEHTU-
pOBaHHbIX (experience-based) n yCTOMYMBBLIX NPeanoxeHun. B oTBeT Ha aTu BbI30BbI B KpbiMy
aKTMBHO 3arnycKalTCs WHHOBAUMOHHbIE CEPBUCHbIE MPOEKTbI, HanpaBfieHHbIEe Ha MOBbILEHUE
KayecTBa roctenpuMMcTBa, pasBUTUE KPYrrioroanyHoro Typuama, cosgaHme HOBbIX TOYEK Mpu-
TSDKEHUS 1 MMNOPTO3aMeLLeHne B chepe yCnyr.

Llenb ctaTbn — npoaHann3MpoBaTh KitoyYeBble ApanBepbl MIHHOBaLUIN B KPbIMCKOM TypusMe,
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paccMOTPETb NPAKTUKN LMGpoBU3aLmnn rocTENPUMMCTBA, a TakKe BbIABUTb TEHAEHLMN (OpMU-
pOBaHWS HOBbIX TYPUCTUYECKMX KITacTepoB.

NHHOBaLMOHHOe pa3BuTue Typuama B KpbiMy 0OyCrnoBreHO COBOKYMHOCTbIO BHELUHUX U
BHYTPEHHUX (PaKTOPOB, KOTOPbLIE BLICTYMAKT B pPOSsiM AparBepoB TpaHchopmaunn. Belgenum
nepBbli OpanBep — rocyaapCTBEHHas noggepxkka U cTpaTernvyeckoe nnaHuposBaHue. Peanu-
3aumnsa HaumoHanbHOro npoekta «Typu3aM M MHOYCTpUS roctenpummcTBa» [5] nossonuna npu-
BrneYb 3HaYUTErNbHbIE MHBECTULMN B MHPPACTPYKTYpY: BraroyCTponcTBO HabepexHbIX, NapKoB.,
co3gaHne HoBbiXx 00beKTOB («HoBbI XepcoHecy, «llapk KynbTypbl U OTAbIXa UMeHU JleHnHa»
B Cumdeponone, pekoHCTpykuusa AnTtuHckon HabepexHon). Ocoboe BHUMaHWe yaensercs
KpyrnorogndyHomy passutuio: obbsaBneHne 2026 roga «ogom KpbIMCKOro rocTenpumMmcTBa
nogyepknBaeT CUCTEMHbIN MOAXO[ K NOBbLILLEHNIO KayecTBa cepauca [2].

Crtpaterus passutusa Typuctudeckoro knactepa Pecnybnukn Kpbim go 2030 roga npeayc-
MaTpuBaeT BO3BeAeHME psiia KPYMNHbIX NHHOBALMOHHbLIX OObEKTOB, peanu3aumns KOTopbIX JOSK-
Ha cnocobcTBOBaTb POCTY TYPUCTUYECKOro notoka B 3,5 pasa u 3Ha4YNTENbHOMY MOBbLILEHUIO
npvBnNeKaTenbHOCTU permoHa. 3HauuTemnbHbIE KanuTarioBlIOXEHUA HanpaBneHbl Ha co3gaHune
COBPEMEHHOWN, BbICOKOTEXHOSOMMYHOM MHAPACTPYKTYPbI, CNOCOOHON 3auHTepecoBaTb U obec-
neyYnTb KOMOPTHOE NpebbiBaHME MUMSIMOHOB HOBLIX rocTen [4].

BTopbiM ApanBepom nNpeactaBUM M3MEHEHUE CTPYKTYpbl cnipoca. Poccuinckue TypucTbl Bce
yalle MLWYT He MPOCTO MAshKHbIA OTAbIX, a rMybokue BneyatneHus: wellness-nporpammel, ra-
CTPOHOMUYECKME MapLUPYThl, KyNbTYpHble COObITUSA, aKTMBHbIM U OBpa3oBaTenbHbIA TYPU3M.
370 cTUMynupyeTt BM3HEC K CO34aHMI0 CITOXHbIX, MHOTOKOMMOHEHTHLIX MPOLYKTOB, BbIXOASILLMX
3a paMKn CTaHOapTHOrO «BCE BKITHOYEHOY.

TpeTun gpanBep — TexHorornyeckasi 3penoctb notpedurtenen. CoBpeMeHHbIN TYpUCT Npu-
BblK K UMAPOBLIM TEXHOMNOMMAM, NMOSTOMY OH MfaHWpyeT Moe3aky OHMavH, CpaBHMBAET LEHbI
yepe3 MeTa-NMoUCKOBUKN, YNTAET OT3biBbl, OpOHUPYET Yepe3 cMapTdoH 1 Ap. ITO BbiHYXAaeT
Jaxxke HebonbLUne roCTUHULBI N 3KCKYPCUOHHBbIE BI0pO BHEAPSATb LNPPOBLIE MHCTPYMEHTbI, YTO-
Obl OCTaBaTbCs KOHKYPEHTOCMOCOOHbIMM.

Ewe oanH gparisep — kagpoBbi NOTeHUMan n obpasoBaTtenbHble MHULMATMBLL. [nga peanu-
3aunn NHHOBALIMOHHbBIX NPOEKTOB HEOBX0ANMbI KBanuduLumpoBaHHble kagpbl. B KpbiMy akTnBHO
pa3BUBaOTCA NporpamMMbl NOArOTOBKMN CNELNAnnCcToB: akagemMun rocTenpumnmcTaa nNpu BegyLmx
oTensax, npoekT «lpodeccna medtbl» oT MUHUCTEPCTBA KYPOPTOB U Typuama, NapTHEPCTBO C
By3amu (KOY, TaBpuueckasa akagemus) [3]. Takke obecnevyeHMeEM pervoHa KBanvuuMpoBaH-
HbIMK Kagpamu 3aHuMaroTca KpbIMCKUI MHXXEHEPHO-Negarornyecknin yHMBepceuTeT umexHm des-
3n AxkyboBa, KpbIMCKUIN YHUBEPCUTET KYmbTYpbl, UCKYCCTBA U Typuama, CeBacTononbCKUn rocy-
OAPCTBEHHbIN YHMBEPCUTET, a TakKe psig Konnemken. ITO Co3haeT «YenoBeYeCKUi KanuTtany,
CMOCOOHbIN reHepupoBaTh M BHEOAPSATb UHHOBaLUN.

CerogHsa npakTnyeckn Bce OTenu n TyponepaTtopbl UMEKT CalT C BO3MOXHOCTbIO OHMauH-
©poHupoBaHus, nHterpaums ¢ OTAs (Teun.py, Ostrovok.ru, AHpgekc.llyTewecTBms u gp.) ctana
ctaHgaptoMm. OgHako 3aBUCMMOCTb OT 3TUX nnaTtgopm (komucensa o 25 %) nobyxaaeTr GusHec
pasBuBaTb NpsiMble KaHanbl npogax. Tak, Hanpumep, oTternb «Mpusa Pesopt & SPA» akTMBHO
CTUMYNuUpyeT OpOHMPOBaHUE Yepe3 COOCTBEHHbIN CaWT: IKCKNIO3MBHbIE Tapudbl, BOHYCbl 3a
paHHee BpoHUpOBaHNe, NePCOHaNM3MPOBaHHbIE NPEeaIOKEHUS.

Benywime urpokn BHegpsaT CRM-cuctembl ana cbopa AaHHbIX O MPeanovTeHUsIX rocTen.
Ha ocHoBe nctopun GpoHMPOBaHMA, OT3LIBOB M MOBEAEHUS Ha canTe hOpMUPYOTCS NEPCOHa-
NM3MpoBaHHbIe NpeanioxeHus. Tak, rocTio, KoTopbl paHee 6poHupoBan SPA-npouenypsl, npu
crnegyowemM BU3MTe MOXET ObiTb npeanoxeHa nporpamma «OmonoxeHue» nnu «[etoke». B
npeMmnym-cermeHTe MnosIBNSAOTCS «yMHble HOMepay: ynpaBrfieHUe OCBEeLUEHUEM, KIMMaToM W
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LWTOPaMN Yepes3 MnaHLWeT UMK rofiloCoBOr0 acCUCTEHTa, LMGPOBOE MEHI0 pecTtopaHa, BUMPTY-
anbHble 9KCKYpCUM NO OOCTOMNPUMMEYaTenbHOCTSAM. OTO HE TOSbKO MOBLILWAET KOMGOPT, HO ”
CHWKaeT Harpysky Ha nepcoHan.

Vicnonb3oBaHue Big Data no3BonseT aHanmampoBaTb CE30HHOCTb, MPOrHO3NpoOBaThb 3arpys-
Ky, ONTMMU3NpOBaTh LeHbl (dynamic pricing) n faxe npegyragbiBaTe notpebHocTn rocten. Ha-
npyMmep, ecnu aHanuTuKa nokasbiBaeT POCT 3anpoCoB Ha MOra-peTpuTbl B MEXCE30Hbe, OTerb
MOXET 3apaHee 3anyCTuUTb COOTBETCTBYIOLLYIO nporpammy. Ocoboe BHUMaHWe yaenseTtcsa umd-
poBON AoCTynHOCTU. MHorne o6bekTbl BHeAPSOT QR-koabl HA MHAOPMALMNOHHBIX CTeHAax, Mno-
3BOMAIOLLME MOMYYNTb ayanmorng Ha HECKOMbKMX A3blKax, YTO OCOBEHHO aKkTyanbHO ANs CEMEN C
AETbMU N ManoMoBUnbHbIX rpynmn.

TpaguuunoHHo KpbeiM accouunnposancs ¢ KOxHbiM 6eperom (AnTta, AnywiTa) Kak annTHbIM Ky-
popTom 1 ¢ 3anagHbim nobepexbem (EBnatopusi, Cakm) Kak LEHTPOM 0300POBUTENBHOMO TypU3-
ma. OgHako B nocriegHue rogbl NPOMCXOAAT NpoUecchl AeueHTpanusaumm 1 NonmnknacTepHoro
pa3BuTKs. KnacTepHbln Noaxon K opraHu3auum TYPUCTCKOW OEeATEeNbHOCTU Ha onpeaeneHHOoMn
TeppuTopun crnocobcTByeT co3fgaHuio GnaronpusSTHON WMHBECTULMOHHOM cpefbl, CTUMYNMpPYS
KOHLIEHTpaUMo NPeanpuATUA TYPUCTUHECKON MHAYCTPUMN BOKPYT KITOYEBbIX OOBEKTOB NPUTSIKE-
HUA [6]. Bblgennm HekoTopble KnacTepsbl.

Knacmep 1. O3gopoButenbHo-meguumHekmi (3anagHbii Kpbim), KOTOPLIM OCTaeTcsl Kito-
yeBbIM — 6onee 51 % TypucTOB MpuesxatT C LUenbtko nevyeHnsa n osgoposnenus [1]. MHHoBa-
UMM 30ecb CBfA3aHbl C nepcoHanmsaumen meguumHckmx nporpamm. Canatopumn «Mpusay» un
«An-MNeTpu» npegnaralT He NPOCTO rpsa3erneyvyeHne, a KOMMNMNeKkcHole nporpammbl « CHUXeHne
Guonornyeckoro Bo3pacTay, «Koppekums cHa», « AHTUCTpecc». [ns AanbHenWwero pocra aKc-
nepTbl OTMEYarT HEOOXOAMMOCTb YBENUYEHUSA 4YuUCra yuYpexneHun, UMeLmnX NULEH3NI0 Ha
oKasaHue nedebHbIx ycnyr [2].

Knacmep 2. lactpoHoMmudecknin n BUHHbIA (LeHTpanbHbii n KOxHbIn Kpbim). Bokpyr Bu-
Hogernbyeckux xo3ancte («Marapay», «3onotas banka», «YioTHOoe») PopMUPYETCS BUHHbLIN
Typuam. LleHTpom nputskeHunsa ctan komnnekc WINEPARK — 3TO He MNpocTo gerycraumd, a
NMOMHOLEHHbIN OMbIT: 3KCKYPCUW MO BUHOrpagHUKaM, MacTep-knacchl No Aerycraumu, racTpoHo-
MUYECKME YXXWUHbI, BUHOTEKA. DTOT Knactep akTMBHO paboTaeT Ha MeXCe30Hbe, NpuBnekasa Ty-
PUCTOB BECHOM U OCEHbLIO.

Knacmep 3. KynetypHo-uctopudeckunin (Cumdpeponons, baxuucapain, Cesactonone). Cea-
3aH C CO3JaHWeM HOBbIX TOYEK MPUTSXKEHUS, HanpuMep, nNpoekT «HoBbI XepcoHec» — 3TO He
NpoCTO pecTaBpaLus, a CoO34aHne COBPEMEHHOIO MY3eNHO-NAapKOBOro KoMnsekca ¢ uMdpoBbl-
MU TexHonornsamu (AR-3KCKypcuu, UHTepakTuBHble MHCTannsaumm). B baxuncapae passuBaetcs
KpbIMCKOTaTapckas KynbsTypHas nporpamma: 9KCKypCcuu B XaHCKUW ABOpeL, MacTep-Knaccbl no
HaUMOHanNbHOW KyXHe, pemecnam.

Knacmep 4. AkTuBHbIN N 3konornyeckmi (MopHbin Kpeim). B Baxuncapanckom, benorop-
ckom 1 CygakCKoMm paroHax hopmMupyeTcsl SKOTYPUCTUYECKUIA KracTep. 34ecb pasBuMBalOTCA
TPEKKMHIOBbIE MAPLLPYThI, BEMOTYPbI, CNeneoTypuam, napannaHepuam. [1poekTbl opueHTMpoBa-
Hbl HA MUHUMarnbHOE BO3OEWCTBME HA NPUPOOY U BOBMEYEHUE MECTHbLIX XUTErnen B KadecTBe
rMaoB 1 XOCTOB.

Knacmep 5. O6pasoBatenbHbIvi U Hay4HbIn (Cumdepononb, KOY), passuBatowumiics Ha 6ase
KoY nm. B.N. BepHagckoro, rae paspabaTtbiBatoTcs obpasoBaTteribHble Typbl AN LWKObHUKOB U
ctyaeHToB: «tOHbIM apxeonory, «buonorna YepHoro mopsa», «ctopusa Kpeimay», paboTtatowni
BHE FIETHEro CesoHa.

HecmMoTpsa Ha JOCTUIHYTbIE YCNEXU B pasBuUTUM Typuctudeckon otpacnu, Kpeim npogomkaet
CTanknBaTbCs C PSAOOM CTPYKTYPHbIX BbI30OBOB, TPebyoLMX CUCTEMHOIO Nogxona K ux npeogo-
nexHuto.
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Bo-nepBbiX, COXpaHAETCSA BblpaXeHHas Ce30HHas aCMMMETPUSA: HECMOTPSA Ha npeanpuHu-
MaeMmble Mepbl, 0koro 80 % TypuCTMYECKOro NOToka NpUXoanTCa Ha NEPUOA C Masi MO CEHTHABPb.
Ona aueBepcudukaumm cnpoca LenecoobpasHo akTMBM3NpoBaTb pas3paboTKy n npogsumkeHue
MEXCE30HHbIX TYPUCTUYECKMX MPOOYKTOB, BKIovas wellness-HanpasneHus, KoprnopaTuBHble
MeponpuaTua n obpasoBaTtenbHble Typbl.

Bo-BTOpbIX, HAbNtogaeTca OCTpbIA KagpoBbi AenUNT B KINOYEBLIX OS5 LMAPOBOW TpaHC-
dopmaumn cdepax — digital-wapkeTnHre, aHanuTuke gaHHbIX (data analytics) n ynpasneHumu co-
ObiTuaMu (event management). 1o 00ycrnoBnMBaeT HEOOXOAMMOCTb PaCLUMPEHUSA MPAKTUKO-
OPUEHTMPOBAHHbLIX 0bpa3oBaTenbHbIX MPOrpaMmM, HanpasneHHbIX Ha NOATrOTOBKY CNELManmncToB,
COOTBETCTBYIOLLNX COBPEMEHHbIM TPEOOBAHNSAM UHAYCTPUN rOCTENPUUMCTBA.

B-TpeTbux, MHMPACTPYKTYPHbIE OrpaHUYeHns OCTalTCs 3Ha4yMMbiM 6HapbepoMm: HecMmo-
TpS Ha PYHKUMOHUpoBaHME KpbIMCKOro MOCTa, B MUKOBbIE NEPUOLbl (PUKCUPYIOTCH Cepbe3Hble
TPaHCNOpPTHbIe 3aTopbl. [N NoBbILWEHNA MOBUIBHOCTU TYPUCTOB TpebyeTcst pasBuTne anbsrep-
HaTUBHbLIX TPAHCMNOPTHbLIX PELUEeHUI, BKIKOYas 3amnyCcK CKOPOCTHbIX 3M1EKTPONoe3noB, OpraHu3a-
UM BHYTPEHHUX aBMamMapLUpyTOB 1 CO34aHMe Pa3BUTON BENOCUNEOHON NHPPaCTPYKTYpbI.

HakoHel, akTyanbHOW 3agayen sienseTcs obecnedeHne 6anaHca mexay MacCoBbIM M 3KC-
KIHO3MBHBIM TYpPU3MOM. PUCK neperpysku KnioveBbiX NIOKaumi (Takux Kak «J1acTOUYKUHO rHe3no»
nnn Hukmntckmn 6otaHudeckun cag) TpebyeTt He Tonbko NpopaboTkM ansTepHaATUBHBLIX TYPUCTU-
YeCKUX MapLUpPYTOB, HO WU BHEOPEHUS UHTENMNEKTyarbHbIX CUCTEM YNpaBneHUs NoCeTUTENbCKU-
MUK NOTOKaMu, Hanpumep, Yepes obsizatenbHOe OHNanH-6poHMpoBaHMe BXoAHbIX Gunetos n gu-
HamMuyeckoe perynuposaHue goctyna.

MepcnekTrBbl pa3BUTUA CBA3aHbI C yrinybneHnem uudgpoBon TpaHchopMauun, cosgaHmem
equHon uudppoBor nnatdopmbl Typmama Kpbima (C yHKUMAMUM GPOHMPOBAHWSA, HaBuUraumm,
nepcoHann3MpoBaHHbIX pekoMeHZaunn), a Takke ¢ ycuneHmem bpeHaa Kpbima kak Kpyrmnoro-
OnyHoro wellness-kKypopTta MUpPOBOro ypoBHS. LindpoBmsauuns oxsatuna Bce cqepbl TypucTnye-
CKOM N TOCTMHWUYHOW MHAYCTPUKN: «YMHbIE» CUCTEMbI aBTOMATU3NPYIOT YNpaBieHne 34aHusIMu,
MOGBUIbHBIE NPUNOXEHUS, CouMarnbHble CETU 1 BEG-CanTbl akTUBHO NPOABUratoT TYpPUCTUYECKNE
N TOCTUHUYHbIE YCIYrM, MECCeHXXepbl YCKOPSOT B3auMOOENCTBME NepcoHana ¢ KnMeHTamu, a
4yaT-60Tbl YaCTUYHO 3aMEHSAIOT YenoBeyeckun Tpya [7].

MHHOBaUMOHHbIE CEPBUCHbLIE NPOEKTbl B KpbiIMy — 3TO HE MPOCTO MOAHbLIAN TPeHa, a cTpa-
Ternyeckas Heob6xoaUMOCTb B YCMOBUSX MeEHSoLEerocss Mmpa. PermoH ycnewHo covyeTaet cBou
yHacneaoBaHHble MpPeMMyLLEeCcTBa — YHUKamnbHY0 NpuUpoay, Knumar, rnedebHble pecypcbl — C
CO34aHHbIMWN YCHOBUSIMU: FOCY4AaPCTBEHHOW MOAAEPKKON, LUndpoBMU3aLmMeEn, pasBUTMEM Yeno-
BeYecKoro kanuvtana v opMmMpoBaHMEM HOBbLIX KIacTepoB. YcnelwlHas UHTerpauns MmpoBbIX
TPEeHOO0B — nepcoHanmsauuu, wellness, ayTeHTUYHbIX BnevyaTrneHnn, yCTOMYNMBOro pasButnga — B
YHUKanNbHbIA KPbIMCKUA KOHTEKCT CTAHOBUTCA 3anoroM yKpenneHus nnaepcTea permoHa Ha BHY-
TPEHHEM TYPUCTUYECKOM pbiHKe Poccun 1 noTeHumanbHOM OCHOBOW OS5 BO3BPALLEHUS Ha MeX-
OyHapogHyto apeHy B byaywiem. KpbiM OEMOHCTPUPYET, YTO JaXe B YCMOBUSX BHELLHMX Orpa-
HUYEHNA BO3MOXHO CO3[aBaTb COBPEMEHHbIE, KOHKYPEHTOCNOCOOHbIE U counanbHO 3HAYNUMble
CEPBUCHbIE MPOEKTbI, KOTOPble (POPMUPYIOT HOBOE Ka4eCTBO roCTeNnpUUMCTBA.
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“Tourism and Hospitality Industry”; the Republic of Crimea; tourism clusters; digitalization of
hospitality.

Abstract. This article examines key areas of innovative development in the Republic of
Crimea’s tourism industry amidst the transformation of the domestic market, geopolitical
challenges, and growing demand for high-quality service products. The author analyzes
the main drivers of innovation: government support, changing consumer preferences, the
technological maturity of tourists, and the development of human resources. Particular attention
is paid to digitalization practices in hospitality: from the implementation of CRM systems and
online booking to the personalization of services and the use of big data analytics. Trends in
the formation of new tourism clusters are also being identified, which contributes to overcoming
seasonality and diversifying the tourism offer.
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YOK 331.101

OueHka achpeKkTMBHOCTH
LM POBLIX TEXHONOMNN B PEKPYTUHTE:
CpaBHUTEeNbHbIN Noaxon,

KO.A. EpowknHa

Ore0y BO «MUP3A — Pocculckuli mexHomoaudeckul yHuUsepcumemy,
2. Mockea (Poccus)

KnroueBble cnoBa u ¢hpa3sbl: aBTomatTm3auns pekpyTmH-
ra; aHTPOMOLEHTPUYECKUN NOOXOL; WCKYCCTBEHHbLIN WHTEnN-
nekT; UWM-pekpyTep; MeTOQONOrMs OUEHKN; MePBUYHBIA OT-
6op; CKOPWHI KaHAMAAToB; cTaHaapTm3aums HR-npoueccos;
YaT-CKPUHUHT; adhheKTUBHOCTL nogbopa.

AHHoOTauusa. B ctatbe aHanuaupyetca apeKTUBHOCTb
NPUMEHEHUS1 TEXHONOIMMI CKYCCTBEHHOrO nHTennekTta (MA) B
nogbope nepcoHana Ha npumepe BHeapexus UN-pekpyTepa
B KopnopaTtueHbln HR-npouecc. Llenb nccrnegoBaHna 3akrto-
yaeTcd B oueHke pesynsratuBHocTn VIN-pekpyTepa no cpas-
HEHUIO C XMBbIM creuManucToM. 3agayn BKYalT aHanua
TeopeTUdecKknx NOAxXoA0B K ucrornb3oBaHuio W B pekpyTuH-
re, pasapaboTKky METOAMKN CPaBHUTENbHOrO aHanmsa n amnu-
PUYECKYHO OLIEHKY TOYHOCTW, CKOPOCTW U COrfacoBaHHOCTU
peweHu. MnoTesa nccrnegoBaHna cocTouT B TOM, 4To UU-
pekpyTep obecneynBaeT CONOCTAaBMMYIO C PEKPYTEPOM TOY-
HOCTb OTOOpa NpW CHWXEHUN BpeMEHHLIX 3atpar. B pabote
NPUMEHANNCE METOAbl CPaBHUTENbHOMO aHanusa, Koruye-
CTBEHHOW M Ka4yeCTBEHHOW OLIEHKM nokasaTenen addekTms-
HOCTU W aHanu3 NpakTUYeCKoro Kenca Ha OcHoBe 06e3nu-
YeHHbIX [aHHbIX. PesynbraTbl nokasanu BbICOKUN YPOBEHb
coBnageHuns peweHun N-pekpytepa n pekpytepa (99,1 %)
M NOYMTU OBYKpaTHOE COKpalleHuMe BpemMeHu obpaboTku pe-
3loMe, 4To noaTeepxaaet ponb VW kak MHCTpymMeHTa noa-
AEPXKN NPUHATUSA peLleHn 1 NOBbILWEHNS cTaHA4apTu3aunm
n 06beKTUBHOCTU OTBOPA.

BBepneHue

B ycnosusix umcpoBon TpaHcopmaLumm UHDOPMALMOHHBLIE TEXHOMOMMN UrpatoT Khode-
BYIO pOrib B ONTUMM3aLmMn GU3HEC-NPOLECCOB, BKOYas ynpasreHne nepcoHanom. HR-cdepa
npeTepneBaeT U3MEHEHWS!, BbI3BaHHbIE POCTOM 0O6HLEMOB AaHHbIX, YCNOXHEHNEM TpeboBaHUIN K
KaHauaatam 1 Heobxo4MMOCTbIO NMOBbILLEHUS CKOPOCTU M KadecTBa nogdopa, 4To CTUmynupyet
WHTEPEC K MHTEeNNeKTyanbHbIM cMcTemMam Ans nogaepxku pekpytudra [1; 2]. CoBpeMeHHble op-
raHM3auun aHanuanpyoT 6onblumMe MaccuBbl AaHHbBIX MPU OFPaHUYEHHbIX pecypcax, YTo yBenu-
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UYMBAET 3aTpaThl U PUCKM CYOBLEKTUBHOCTU pelueHni [3; 4].

AKTyanbHon gaBnsieTcs paspabotka n BHegpeHue UMW-nnatdopm, aBTOMaTUIUPYHOLLUX OT-
AenbHble 3Tanbl nogbopa M nNoagepXuMBalOLWNX ynpaBrieHYeckme pelleHnsa. Takume cuctembl
dhopmanusytoT TpeboBaHUa K BakaHCUSM, CTaHAAPTU3UPYIOT OLEHKY KaHauaaToB u obecneyu-
BalOT CONOCTaABMMOCTb pe3ynstaToB npu obpaboTtke Gonblumnx AaHHbIX [5], NOBbIWaAA Npo3pay-
HOCTb N 3(P(PEKTUBHOCTb PEKPYTMHIra B pamMKax aHTponoueHTpuyeckoro nogxoga [6]. Llenb
cTtatbn — aHanua addekTuBHoCTU npumeHeHus UM B nogbope nepcoHana Ha OCHOBE Mpak-
TUYECKOro Kerca U CpaBHUTENBHOIO aHanuaa pabotel M-pekpyTepa 1 XMBOro cneuuanucta B
KopropaTuBHbIX ycrnoBusx [7].

1. TeopeTuyeckme OCHOBbI MPUMEHEHUSI UCKYCCTBEHHOIO UHTENNEKTa B PEKPYTUHTe

B HayyHOWM nutepaType WCKYCCTBEHHbLIN WHTENSIEKT B KOHTEKCTE MNPUKIadHbIX WMHGOopMa-
LMOHHbIX CUCTEM pacCMaTpuBaETCA KakK CPeACTBO BbINOMHEHUA (OYHKUMIA, TPaAULMOHHO OT-
HOCUMbIX K MHTENNEKTyanbHOW OeATEeNbHOCTU YerioBeka, BKIYas aHanua uHdopmaumm u
noaaepXxky npuHAaTMS pewerHun [1]. B oTinume oT y3kocneumanmnanmpoBaHHbIX MPOrpaMm, WH-
TennektyanobHble M T-cuctembl OpMeHTUpoBaHbl Ha 06paboTKy CNOXHbBIX U crabo dopmanunso-
BaHHbIX AaHHbIX, YTO OByCrnoBNMBaeT UX NpMMEHeHWe B 3afadax ynpasrneHusi nepcoHanoM u
peKkpyTUHra.

Ncnonb3oBaHe TeEXHOMNOMMI MCKYCCTBEHHOMO MHTENNEKTa B PEKPYTMHIe HanpaBneHo Ha aB-
TOMaTM3aumo PYTUHHBIX onepaumi U NoBbileHne 3pPEKTUBHOCTM NEPBUYHOIO OTOOpa KaHau-
patoB. K OCHOBHbIM HanpasneHuam npumeHeHus U oTHoCcATCS aBTOMAaTU3MPOBAHHbLIN CKpU-
HUHTI pe3tome, obecrnevmBaloLLMii CONOCTaBNEHE BakKaHCUM U XapaKTepPUCTUK kaHamnaaTta [2], a
Takke UCNONb30BaHNE WHTENNEKTyarnbHbIX 4YaT-00TOB ANA NepBUYHOIO B3aMMOLENCTBUSI C CO-
nckatensamm M ctaHgapTM3aumm KOMMYHMKaUMM Ha paHHMX aTanax otbopa [3]. Lupokoe pac-
NPOCTPaHEHWe NOMNyYnsiv U CUCTEMbI CKOPUHIa, NO3BOMNSAOLME KONMMYECTBEHHO OLeHMBATh CTe-
neHb COOTBETCTBUSA KaHAMAATOB 3a[4aHHbIM KPUTEPUSAM U UCMONb30BaTb NOSyYEeHHbIE OLEHKU B
KadecTBe MHCTPYMEHTa NogaepXKKN peLlleHnin pekpytepa [4].

HecmoTpa Ha npeumyLlecTBa LMEPOBLIX TEXHOMOMMIA, NX MPUMEHEHNE COMPSKEHO C PALOM
OrpaHVYeHN, BKOYAA PUCK METOOOMNOMMYECKOn NpeaB3saTOCTU M CMOXHOCTM UHTEepnpeTauum
pesynbTaTtoB OLEHKU, 0OCOBEHHO NPU aHanu3e KayeCTBEHHbIX XapakTepuUCTUK kaHauaaTtos [5]. B
3TON CBA3M LMPOBbIE TEXHOMNOMMN B PEKPYTUHTE LienecoobpasHo paccMaTpuBaTb Kak MHCTPY-
MEHT NOAAEPXKKM NPUHATUSA peLLeHni, 9¢pEKTMBHOCTbL KOTOPOro ONpeaensieTcs KOPPEKTHOCTbIO
MEeToO0N0rMu, Ka4eCTBOM AaHHbIX U YPOBHEM MHTEerpaLumm B cylecTtsytowme HR-npouecchl, 4To
nogyepkMBaeT He0BXOANMOCTb UX KOMMIEKCHOW OLIEHKM HA OCHOBE MPaKTUYECKNX KEWNCOB.

2. OnucaHue UN-nnaTcopmbl ana nogdbopa nepcoHana

PaspabatbiBaemas UW-nnatgopma onst nogbopa nepcoHana npencraBnsieT cobon Kom-
NMeKCHoe CPeAcTBO NOAOEPXKKW KMYEBbLIX 3TanoB PeKpyTUHra, OPUEeHTUPOBAHHOE Ha MNOBbI-
weHne apPeKTUBHOCTU U OOBLEKTUBHOCTU OLEHKM KaHauMaaTtoB. KnioveBbiM anemMeHToM nnart-
dopmbl sBnseTca cobcTBeHHas metogonorns nogbopa nepcoHana, OCHOBaHHas Ha Hay4Ho
npoBepeHHbIX nogxodax B obnactu nogbopa nepcoHana. Metogonornst oxsaTbiBaeT MOMHbIN
LMKIT MEPBUYHOrO 1 yriybneHHoro otéopa.

1. CkpuHuHe. Ha aTom aTane nnatdopma NpoBepsieT COOTBETCTBME KaHAMAATOB Ga30BLIM
KpUTEPUSAM BakaHCUMM — NpodeCcCnoHanbHOMY OnbITy, 06pa3oBaHuUio, KIHOYEBbIM KOMMNETEHLNSAM
n ctaxy paboTbl. CKpUHUHI NO3BONSAET BbICTPO OTAENUTb HENOAXOAAWMX KaHANOATOB U NOAro-
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TOBUTb PEeNeBaHTHLIN My ANs ganbHENLEN OLIEHKN.

2. CkopuHe. Kaxgpbln kaHaAMOaT, npoLleaLnin CKPUHKUHL, oueHmnBaeTca no 10-6annbHom Lwka-
ne, ucxoasa n3 TpeboBaHU N NOXenaHun K BakaHcun. CKOPUHT obecnevynBaEeT paHXMpoBaHUe
KaHOMOaToB, NMO3BOMAS pekpyTepy BUOETb, KTO Hambonee cooTBETCTBYET TpeboBaHMAM BakaH-
CUN, N NPUHUMAaTb PeLUEHNs O NpuopuTeTax npurnalleHnsl Ha cobecegoBaHue.

3. Yam-ckpuHuHe. lNnaTtdopma ocyLLeCcTBAAET NEPBUYHYIO KOMMYHUKALMIO C KaHanaaTamm
nocpencTBoM yaT-6ota, UKCMpPYs OTBEThLI HA YTOUHSOLLME BOMPOChHI, Kacatowmecs npogeccuo-
HaIbHOro OnbiTa, MOTUBALMK, TPACUKOB M MHBIX 3HAYMMbIX NapamMeTpoB. [MonyvyeHHas uHdop-
Maums UCNONb3YeTCs AN akTyanu3aumm npodoung KkaHangata u yTOYHEHUsS] ero COOTBETCTBUS
TpeboBaHUAM U MoXenaHnam BakaHcuW. [aHHbIA 3Tan no3BONSIET UCKMYaTb HEMOAXOASALLMX
KaHgmaaToB 0e3 3aTpaT BpeMEeHU Ha TenedOHHbIE KOMMYHMKaLMN, OgQHOBPEMEHHO obecneyn-
Basi cOOp peneBaHTHbIX AaHHbIX OT 3HAYUTENbLHOIO YMCIa CoMcKaTenen B cxaTtble CPOKN.

4. CobecedosaHusi. OCHOBHas Hay4yHasi LEHHOCTb MNnatopMbl MPOSABASIETCA Ha JTane
NOMHOUEHHbIX cobecenoBaHui: V-pekpyTep 3agaeT BOMpoChl, UCX0Aa U3 pe3toMe kaHamaara,
M3Ha4yarbHO OLIEHMBAs €ro OMbIT Mo TPeOOBaAHUAM M NOXENaAHUAM BakaHCUWU. JTO MOSHOLEHHOE
cobecenoBaHne, TEKCTOBAS M BMAEO3aNUCb, a TakkKe KOHCMEKT KOTOpPOro OyayT AOCTYMHbI Ha
nnatcgopme.

Mocne kaxgoro atana otbopa nratdopma 0OHOBNSIET OLIEHKY KaHANOATOB Ha OCHOBE MONy-
YeHHbIX AaHHbIX C y4eToM TpeboBaHWi, NOXeNnaHU BakaHCUN U BbISBMEHHbIX KpacHbIX doriaros.
970 obecneunBaeT cTaHgapTU3aLMIO BCEX 3TAnoB Noabopa, CUCTEMHLIN aHanmn3 KadeCTBEHHbIX
XapaKTEPUCTUK KaHAMOATOB, YCKOPEeHne nepBuYHOro otbopa 6e3 CHMXEeHUs KadecTBa UHTEp-
npeTaumm, a Takke METOLONOrMYecKyto rmbKoCTb, NO3BOMAILYIO adanTupoBaTb Npouecc noA
pasnu4yHbie BakaHCUU M KopnopaTuBHble TpeboBaHus. Takum obpasom, nnartgopma He 3ame-
HAET 3KCNepTU3y pekpyTepa, a BbICTyNaeT MHCTPYMEHTOM NMOSAEPXKKM ero npodecCcnoHanbHom
oLeHKK, obecneunBasi 06bEKTUBHOCTb, BOCMNPON3BOANMOCTL M HAyYHO OOOCHOBAHHbLIN MOOXOA K
noabopy nepcoHana.

3. MeTogonorua nccnegoBaHus

VccnepoBsaHne addektnBHocTM UN-pekpyTepa npoBedeHo B hopmarte CpaBHUTENbHOMO
aHanusa aBToMaTU3NPOBAHHOW U TPaAULMOHHON MoAEeNen pekpyTUHra Ha dTanax CKpUHUHra u
CKOpMHra pestome. AMnMpuYeckor 6as3on Nocnyxun kenc BHeapenns UW-nnatgopmbl B Mpo-
LecC Hama COTPYAHMKOB B OAHY W3 KPYMHEWMLIMX TENEKOMMYHUKALMOHHBIX KOMNaHun Poccuu.
WccnegoBaHue HOCMIO NPUKIIALHON XapakTep 1 ObINo HanpaBreHo Ha OLEHKY KOPPEKTHOCTU U
pesynsratuBHOCTU paboTbl N-pekpyTepa B pearnbHbIX YCNOBUSX.

B nccneposaHum yyacteoBanu NN-pekpyTep 1 X1BOW pekpyTep KOMMNaHUM-3akasdyuka, ocy-
LLeCTBNSABLUME MEPBUYHBIA OTOOP M paHXupoBaHue kaHavgator rno 10-6annbHON LWKane Ha oc-
HoBe hopmManua3oBaHHbIX TpeboBaHUN BakaHcuin. OBbEKTOM MccneaoBaHWs BbICTyNanun BakaH-
CUM pasnmnyHbiX NPodecCnoHarnbHbIX HanNpaBneHU U YPOBHENW; aHann3 npoBoansca Ha OCHOBE
06e3nMYeHHbIX AaHHbIX KaHAMAAaTOB.

OdbpekTnBHOCTL MIN-pekpyTepa oueHnBanacb No nokasarensam TOYHOCTM OTOopa, CTeneHn
coBnageHus peweHni VM n xxneBoro pekpyTtepa, a Takke CKOpocTn obpaboTku pestome. [Jonon-
HUTENBHO (PMKCUPOBANUCH Crlydan PacXOoXAEHUs! PEeLLUeHUn U OLNBKK, CBA3aHHbIE C dyHKLUMO-
HanNbHbIMW OrPaHNYEHNSIMU NNATPOPMbI U CITOXKHOCTBIO MHTEPNPETaLNN OTAENbHbLIX CUTYaLUNA.

O606LLeHMEe NOMyYeHHbIX pPe3ynbTaToB OrpaHNYeHO BbIOOPKOW BakaHCUN, Ka4eCcTBOM ¢hop-
Manu3auun TpeboBaHU M HacTponkamu nnaTopMbl, a Takke OTCYTCTBMEM aHanu3a Aonro-
CPOYHOW YyCNewHOCTN Harmma. B uenom npeanoxeHHas MeETOAONOrnsi rno3BosisieT paccmaTpu-
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BaTb KEWC KakK 3MMMpUYecKoe uccnenoBaHME BO3MOXHOCTEM U OrpaHUYeHUn MPUMEHEHUSA
UN-cnuctem B pekpyTuHre.

4. NMpaKkTU4ecKUn Kerc: cpaBHUTENbHbLIN aHanu3 paboTtbl M-pekpyTepa n YenoBeka

B pamkax npakTuieckoro uccrnegoBaHusa Obina npoBedeHa anpobauuvs A-pekpytepa B
CpaBHEHMM C XMBbIM CrieynanmcToM no nogdopy nepcoHarna Ha npumepe ogHON U3 KPYnHENLLNX
TeNeKoOMMYHMKaLMOHHbBIX KoMnaHu Poccun. Llenbio kenca aBnsanachk oueHka addeKkTUBHOCTU
aBTOMaTU3NPOBaHHOIO Nogbopa kaHANOATOB MO NokasaTesnsiM TOYHOCTU CKPUHWMHIA U CKOPUHra
pesiome, a Takke CKOpoCcTM 06paboTkM BXOOALEro NOTOKA MO CPABHEHUIO C TPaAULNOHHOW MO-
Jernblo pekpyTuHra. B TeyeHne ncecnegosatensckoro nepuoga -pekpytep n XuBon pekpyTtep
napansnenbHO OCYyLLEeCTBNANN OTOOP KaHAMAATOB Ha BaKaHCUM Pa3NUYHOro Npoduns u ypoBHS
¢ bopmanmsoBaHHbIMK TpeboBaHUSAMMN.

NN-pekpyTep BLINOMNHAN aBTOMATU3MPOBAHHbIN NEPBUYHbBIA OTOOP N arperMpoBaHHbIN CKO-
PWHI KAHAMAATOB HA OCHOBE PE3lOME M aHKETHbIX AaHHbIX C y4eTOM TpeboBaHWiA, NOXeNnaHui n
KpacHbIX briaroB BakaHCUn. XKMBOW pekpyTep OCYLLUECTBSAN aHanormyHble (OyHKUMMU BPYYHYIO.
B pamkax nccnegosaHusa 6bino obpabortaHo 100 kaHAMAaToB, NPU 3TOM YPOBEHb COBMNageHUs
peweHnn NN-pekpyTepa n xmBoro pekpytepa coctaBun 99,1 %. BbisiBNeHHble pacxoXaeHus
He npeBbllWanu ogHoro Ganna u He okasbiBanu BAUSIHUA Ha OOMYCK KaHOMAATOB K CreayroLwum
aTanam.

CoBnageHune peLleHnin oLeHMBanoch Kak Jons KaHaAM4aToB, 4SSl KOTOPbIX pasHULa B OLEH-
Kax He npesbllWwana ogHoro 6anna, a Takke Kak CoBNageHue pelleHnin O AOonycKe Unm oTkase.
CkopocTb 06paboTkm namepsnach kak CyMMapHoe BpeMsi, 3aTpa4yeHHOE Ha CKPUHWHE U CKOPWHT,
C pacyeToM 3KOHOMWM OTHOCUTENBHO PaboThl XXMBOrO pekpyTepa.

5. AHanu3s, HTepnpeTauusa u obcyxaeHne pe3ynLTaToB

PesynbraThl UccriegoBaHnsa 4EMOHCTPUPYIOT BbICOKYHO CTeNeHb COOTBETCTBUA pelueHnn NN-
pekpyTepa U XUBOro cneuuanucta no nogdopy nepcoHana, Yto CBUAETENbCTBYET O KOPPEKTHO-
CTW HaCTPOWNKN KPUTEPUEB BaKaHCUIN U MPUMEHSIEMON METOA0NOMMMN OLEHKN. 3adMKCUPOBAHHbIE
pacxoXaeHNs HOCUNU eOUHUYHLIA Xapaktep (MeHee 1 %) 1 Bbinn NpenmyLecTBEHHO 0bycnoB-
NeHbl HEOOHO3HAYHOCTLIO POPMYNMPOBOK TpeboBaHUIN K BakaHCcUAM. 1o nokasaTento CKOpoCcTu
obpaboTkn kaHgngaToB NW-pekpyTep nokasan npemmyLlectBo, obpabaTtbiBasg BXOOALMA NOTOK
pestomMe NpuMepHO B ABa pasa ObiCTpee No CpaBHEHUIO C TPAAULMOHHON MOLENbIO PEKPYTUHIA,
npu 3TOM HambornbLIas 3KOHOMUS BPEMEHU Habnoganach npu 6onboM o6beme CTPYKTypUpo-
BaHHbIX JAHHbIX.

AHanua npakTU4eckoro kerica nokasan, uto MN-pekpytep Hanbonee acpdekTMBeH Ha aTa-
ne NepBUYHOIO OTOOPa M paHXMPOBaHUSA KaHAMAATOB, CNOCOBCTBYA CTaHO4apTM3aLmn npoueayp
OLEHKM N CHXEHMIO BNMSHUS CyObEeKTMBHOrO Yyenoseveckoro gaktopa. B 1o xe Bpemsa coxpa-
HAETCA KPUTUYECKN BaXKHasi Porb XMBOMO pekpyTepa npu MHTepnpeTaunm pesynstaTtoB CKOPUH-
ra, aHanu3e rnorpaHuYHbIX Cry4vaes, a TakKe OLEeHKe KOMMYHUKATUMBHbLIX U MOBEAEHYECKUX Xa-
PaKTEPUCTUK KaHOWOATOB, YTO NOATBEPXKAAET aHTPOMOLEHTPUYECKUn XxapakTep BHeapeHus NN
B HR-npoueccsl.

3aknrouyeHue

CpaBHUTENBHbIN aHann3 No3BonsieT paccmartpmeaTh BrivsHue VIW-pekpyTepa He Kak 3ame-
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HY NpodreccrnoHanbHON 3KCNepPTM3bl YESTOBEKA, a Kak TpaHcdopMaL Mo ponu pekpyTepa, OpueH-
TUPOBAHHYO Ha 0CBOBOXAEHME OT PYTMHHBLIX ONepauuin N KOHLUEHTpaLUMIO Ha CTpaTermyeckmux u
KOMMYHMKaUNOHHbIX 3agadax. A B gaHHOM KOHTEKCTe BbICTYNaeT MHCTPYMEHTOM MOOLEPXKKN
NPUHATUSA peLleHnid, NOBbILWALWMM NPO3payYHOCTb, BOCMPOM3BOAMMOCTb U OBLLYI0 3hdeKTUB-
HOCTb npoueccoB nogbopa nepcoHana. Takum o6pasom, NpoBedeHHOe uccrefoBaHve noa-
TBEPXKOAET, YTO NpumeHeHne MW-pekpytepa B KoprnopaTuBHOM HR-npouecce MNo3BOMAET CO-
KpaTuTb BpeMsi NepBUYHOrO O0TOOpa KaHAMOATOB NMPUMEPHO B ABa pa3a, 06ecneynTb BbICOKUI
YPOBEHb COBMageHNs peLLeHnii C XnBbIM pekpyTepoM (okono 99,1 %) npu KoppekTHou hopma-
nusauun TpeboBaHUI, a Takke NOBbICUTL OOBEKTUBHOCTL M CTaHAApPTM3aLMI0 nNpoueayp nogdo-
pa. MNMpakTuyeckasa 3Ha4MMOCTb paboThl 3aKn4aeTcs B AEMOHCTPALMN BO3MOXHOCTM adhdhek-
TMBHOM nHTerpaummn N-nnatcgopmbl B cyllecTsytowme HR-npouecchl C OWYyTUMON 3KOHOMNEN
pecypcos.
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Abstract. The article analyzes the effectiveness of artificial intelligence (Al) technologies in
personnel recruitment, using the implementation of an Al recruiter within a corporate HR process
as a case study. The purpose of the study is to assess the performance of an Al recruiter in
comparison with a human recruiter. The research objectives include an analysis of theoretical
approaches to the use of Al in recruitment, the development of a comparative analysis
methodology, and an empirical evaluation of the accuracy, speed, and consistency of decision-
making. The research hypothesis assumes that an Al recruiter can achieve candidate selection
accuracy comparable to that of a human recruiter while reducing time costs. The study employs
comparative analysis, quantitative and qualitative performance evaluation, and a practical case
study based on anonymized data. The results demonstrate a high level of agreement between
the decisions of the Al recruiter and the human recruiter (99,1 %) and an almost twofold
reduction in resume processing time, confirming the role of Al as a decision-support tool that
enhances the standardization and objectivity of selection procedures.

© KO.A. EpowkunHa, 2026

114 MeHedrcmeHm



Components of Scientific and Technological Progress

YK 620.9+681.518:62-40
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of Resources of an Energy-Saving
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Abstract. Models of the selection and allocation of
resources of the energy-saving management information
system are constructed. The system modeling of the tasks
of selection and allocation of resources is carried out, the
synthesis of a meta-model of the system of selection and
allocation of resources in conditions of substitution and
conflict is carried out. A resource allocation has been built
to ensure the lifecycle of an energy-efficient management
information system.

Introduction

The Energy-saving Management Information System (ESMIS) is a multilevel hierarchical
structure with many interconnected blocks. Such a design usually has system vulnerability —
a failure in one block or communication provokes overloads and failure of other elements
of the ESMIS. The design of new ISPs and the development of existing ones are related to
making decisions on the choice of network structures: information flow management and
optimal resource allocation between nodes. In this situation, there is not only objective, but also
subjective uncertainty, when certain parameters of the system are known to some users, but are
not known to others or to the decision maker (DM) [1]. Responsibility for the decisions made
requires a clear distinction between uncertain and random uncontrolled factors.

Currently, the task of developing new methods for designing and analyzing the functioning
of multitasking ESMIS, as well as calculating the survivability of ESMIS of large dimension and
complex structure, is of particular importance. Multitasking is usually accompanied by conflict,
i.e. one task can be completed by pushing aside another. This implies the importance of a
management strategy of DM, i.e. a mechanism for selecting and allocating resources to ensure
the optimal functioning of the ESMIS, and management involves a set of measures that lead to
an optimal strategy [2—4]. Obviously, DM must have a reliable criterion for choosing the optimal
strategy.
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Fig. 1. Diagram of a functioning ISMIS (3Cj are system elements)
Resource selection and allocation model

Let’s consider the process of modeling the selection and allocation of resources. Let ESMIS,
in the process of achieving the goal of energy-saving management W, ., consist of M subsystems
interacting with each other through the use of a common resource: ESMIS = {ESMIS} j=1,M.
Let a lot of resources come to the input of the ESMIS D = {d } i =1, N. We will assume that using
the resources coming to the input of the ESMIS, a functioning ESMIS produces a certain number
of objects P ={p,}, k =1,K at the output of the system. Here D; =djyix djp x..xdjy (x -
the symbol of the Cartesian product) is the entrance object ESMIS;, P; = pj; xpjp x...x pj is the
output object ESMIS with D; = {dk}, k=IN; N;, P; = {pj,} l K; are multiple |mplementat|ons
of inputs and outputs of ESMIS respectlvely Lets assume that ESMIS {ESMIS}, j=1,M,is
placed in some external enwronment It is natural to assume that the external enwronment acts
on the ESMIS through the inputs D, and the ESMIS exerts its effect on the external environment
through the outputs P (Fig. 1).

Based on a systematic approach, it is necessary to identify the following models: M., s
is ESMIS; M, are sets of resources at the input of ESMIS; Mp are sets of objects at the output
of ESMIS; Mpes,,s @re connections of the set D and ESMIS; M,g,,s are connections of the
set P and ESMIS. The combination of these models forms a single structural model Mg = (M,
Mpesins: Meswis: Meswiser Mp) for the selection and allocation of ESMIS resources. The Mg
model includes models of objects and relationships between them, models of sets of resources
at the input and objects at the output of the ESMIS, i.e. causes and effects, and, thus, is
autonomous relative to the rest of the external environment.

The model of the set of resources D at the input of the ESMIS M, =<{d,-},i =m> is
implemented on a set of models d, of independent parameters (d; elements) of the set D and
is a null graph G, i.e. a set of vertices on which the elements of d; and their parameters are
defined.

The Mpq,,s Mmodel of the set of resources D with the input of the ESMIS establishes a
relationship between the set D = {d} types of resource d, of the M, model and the set X, = {x_,}
variables (resource states) x_, at the input of the ESMIS model, connected by unit arcs with the
corresponding ESMIS/. at the input of the ESMIS and represents a bipartite graph G,

The model of the elements of the M, system of the ESMIS itself, which establishes
resource relations on the set ESMIS can have different degrees of topology detail and is a
connected graph G, = (E, Z) i.e.a graph in which the condition E = VZ(e ) is fulfilled, where:
E = {ej,j € J}, J= {I,...,M = |E|e e E is the set of vertices of the graph G, ; Z is defines the
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correspondence between pairs of vertices of the graph G_; Z= (e)={e} uZ(e) L Z[Z(e)] L ...is
transitive closure. The connectivity property of the G_, graph is fundamental and characterizes
the topology of the ESMIS, regardless of their tasks and functional purpose, since in a connected
graph there is always a path from any vertex e; € E to any other vertex e; € E. On the set of
vertices E of the G, graph, a subset of input E_, output E,, and intermediate (internal) ones E_
can be distinguished of vertices (subsystems of ESMIS): E, = {eja,ja € J}; E, = {ejb,jb € J};
E, ={ej.js €J}; E=E,U E,U E;; E, =E\(E, UE,). Each vertex of the output e, € E;, of
the connected graph G, corresponds to the output variable X, of the ESMIS. At the input vertices
e;, € E, (due to the connectivity of the G, graph), the corresponding internal V; variables of the
ESMIS are always summed with independent input variables X, (resource states), for which it is
necessary to introduce additional vertices ea connected to the vertices € by single arcs. Then
the M,, model with maximum uncertainty about the topological properties of the ESMIS itself
reflects only the causal relationships of the input x, and output x, variables of the ESMIS and
can be defined as a complete (due to the connectivity of the G,, graph) bipartite graph G
defined on the set of states X, and X,.

The Mgg,sp model establishes a relationship between the set X), of states x, of the Mcg,s
model and the set of objects P = {p } at the ESMIS output of the model M_; it is a bipartite graph
Gesmise

The M, model of the set of objects P = {p} at the output of the ESMIS is implemented on
a set of models of the p, of independent variables (elements of the p ) of the set P and is a null
graph G, i.e. a set of vertices on which the elements of the p_and their parameters are defined.

Eus, in accordance with the My model, we h_ave: sets of resources at the input D = {d,-},
i =1,N, and objects at the output P ={p,}, r =1,P; sets of variables at the input X, = {x,},
k =1,K; intermediate (internal) V ={v,},/ =/,L and on the way out X, ={Xp,}, m= I, M.
Then we can write the matrix equation defining the resource state of the ESMIS in the form
AV = BgsXa, where A ={a;} is the operator matrix of size (L x L) defining the topology of the
ESMIS; a;y =1, Byc ={by} is the matrix of coefficients of size (L x K), and b, are coefficients
equal to zero and one: b,, = 1, if input x_, attached to the top V,; b,, = 0, otherwise.

The matrix equation of the S systemis written as follows: X, = Bp;cD; AV = B5c X5 X, =CV.
Here Bp,c ={by} is the matrix of the ESMIS connection with a set of resources D at the input
of size (K x N); C is a matrix of size (L x M).

The sets D, P and the matrices A, B, C correspond to the particular models M, = D; M, = P,
Mye = A; Mpse = Byes Myop = C, on the basis of which the My model is formed. The latter
uniquely and inevitably defines the particular models M, M, M., M., M5, and corresponds
to the equation with a block-triangular matrix. The obtained models, due to the invariance of
system properties, are applicable to the description of S at all levels of its organization.

Any ESMIS consists of subsystems that carry out transformations in the chain of causal
relationships of the system (D — ESMIS — D). The ESMIS subsystem is indicated in the graph
G, by the vertices of the input e; output e, and an oriented arc (e, ej) with transmission operators
K,.j, depending on a variety of parameters (the type and power of the set of resources D entering
the ESMIS; the topological structure of the ESMIS; the resource requirements of the ESMIS and
its subsystems, under which they can function sustainably; and many others that are controlled
by the system and the D,,). The need for constant monitoring of the operating conditions of
the ESMISj (the rate of resource intake, their qualitative and quantitative characteristics, etc.)
places increased demands on the formation of procedures for optimal selection and allocation
of resources.

Hence, the D,, has two tasks:

Xa Xp
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1) task B is the selection of a vector of resources from the set of resources entering the
ESMIS that can be used for the operation of the ESMIS;

2) task P is the distribution of the selected vector of resources among the subsystems of
the ESMIS, ensuring the optimal functioning of the ESMIS.

Such a statement should comply with the principles of a systematic approach, most
importantly, the unity of functional-target and cause-effect relationships at all stages and phases
of the ESMIS functioning process and at all levels of its management. Any reason that causes
a change in the flow of resources at the input of the ESMIS causes, as a result, a change in the
outcome of these two tasks. Then, there is a cause-and-effect relationship between the ESMIS
and the system S, i.e. the ESMIS is the environment of S.

A change in the input-output state of the ESMIS inevitably leads to a change in the
mechanism of resource interaction between its subsystems, i.e. changes in the types of
resource relationships, which return the solution to the problem of selecting and allocating
ESMIS resources to its original position.

The essence of the resource substitution condition is that replacing one type of resource
with another can lead to disruption of the existing structure of resource interaction between the
elements of a functioning ESMIS. The model of resource selection under substitution conditions
contains a matrix D = ||d,.j(z, x)éz.(y, e 9)|| characterizing the direct solution of the problem
of selecting ESMIS resources under substitution conditions. What the matrix D will be is the
formation of the initial sets of resources D, their properties Z, and the manifestations X of these
properties under specific operating conditions 3.

The model of resource selection and allocation in conflict situations contains a matrix
D = ||dpmapm(ym e 3,)l| that characterizes the immediate solution of the problem. What the
matrix D will be is the formation of the structure of the ESMIS, the set of resources entering the
ESMIS, and the correspondence between the elements of these sets.

Conclusion

When solving a common resource task, it is necessary to identify two hierarchical and
interrelated levels that ensure the life cycle of the ESMIS. At the first level, the selection
and allocation of resources for the synthesized system is implemented; at the second level,
the analysis of the resource interaction of the /SEA is carried out, which is used by the D,, to
optimize the quality of the previous selection and allocation of resources from the perspective of
the dynamics of the functioning of the facility. At this level, issues arise related to the resource
conflict between the ESMIS and their subsystems (task K). Note that task K may also arise
at the first level among the elements of the system categories, i.e. a conflict of tasks, criteria,
strategies, etc. Hence, the mathematical model of a common resource task, consisting of a
combination of two particular models that ensure the life cycle of the ESMIS, can be represented
as follows: q = LJC (d),Ga (d, Z)JWOM g° (d,z)= [qf (d, z),...,qﬁ2 (d, Z)JTOpt,
where the first model corresponds to the implementation of the first stage (synthesis) of the
common resource process, and the second corresponds to the second stage (analysis). The
main difference between these models lies in the peculiarities of forming the corresponding sets
of solutions {d} at the synthesis stage and {d = const., z} at the analysis stage.
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MopenupoBaHue oTbopa u pacnpeaeneHus pecypcoB
MH(OPMaLIMOHHOM CUCTEMbI 3HEeprocbeperaroLLero yrnpaBrneHus

B.M. TIOTHOHHUK
00O «MexdyHapoOHbIlU UHhopMaUUOHHbIU Hobenesckuli ueHmMp»,
@IrE0Y BO « Tambosckuli 20cydapCcmeeHHbIlU mexHU4ecKuli yHusepcumemy,

2. Tambos (Poccusi)

KnioueBble cnoBa u dpasbl: MHPOPMaLUMOHHAs CUCTEMA; MOLENMPOBaHNE; OTOOp 1 pac-
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npeaeneHne pecypcos; ynpasrneHne aHeprocGepexeHnem.

AHHoTauus. MNocTpoeHbl Mogenu oTbopa U pacnpeneneHus pecypcoB MHOPMAaLMOHHOMN
cucTembl aHeprocbeperatoLlero ynpasneHus. MNpoBedeHO CUCTEMHOE MoAenvpoBaHue 3aaad
oTGopa W pacnpeneneHnst pecypcoB, OCYLLECTBIEH CUHTE3 MeTaModenu cuctembl oTbopa u
pacnpeneneHnst pecypcoB B YCMOBUSIX 3aMelleHns U KoHdnukTa. PaspaboTtaHa cxema pacnpe-
[eneHns pecypcoB Ana 06ecneveHnst XU3HEHHOro LMKna MHAPOPMAaLMOHHON CUCTEMbI SHEpro-
9 PEKTUBHOIO yrnpaBneHus.

© V.M. Tyutyunnik, 2026
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