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AHHOTALUMNA

BBepeHue. Bbicoknin M3HOC 06BEKTOB KOMMYHarbHOW MHPPACTPYKTYpbl 06ycrnoBneH HeaPEKTUBHBIM yNpaBneHNeM Xns-
HeHHbIM umknom (XKLU), B yacTHOCTM ycTapeBLUMMM MOAXOAaMM K MIAaHMPOBAHMIO JKCMIlyaTauMoHHbIX MeponpusaTtuii. Mc-
crnegoBaHve HamnpaeBneHo Ha peLleHne NpobrnemM CyLecTByOLEN Ha TEKYLLUA MOMEHT Pa3obLLEHHOCTN MHPOPMALIMOHHbBIX
CUCTeM, M30NMPOBAHHOCTY 3KCMIyaTaLUMOHHOro npotecca ot npoyux atanoB XLU. MNpeameTom nccnegoBaHus siBnseTcs
undposoe macTtep-nnaHvposanve (LIMI) kak MHCTpyMeHT co3paHus egmnHoun umdposon nnatcdopmel (ELM) ana nop-
OEPXKN NMPUHATUS pelleHni Ha Bcex atanax KL, kommyHanbHoOM MHMpacTpykTypbl. B 3agaum nccnenoBaHus BXOAUnv
CpaBHUTENMbHbIN aHann3 CUCTEM YNpaBIieHNs TEXHUYECKON 3KCMnyaTaumnen KOMMyHarnbHbIX CETEN, COCTaBreHne nepeyHs
KMtoyeBbIX aTpubyToB, HEOOXOAMMBIX A5 CO34aHMsA peecTpa AaHHbIX U MEIOLLMX NepBOOYEpPeHOe 3HavYeHne ANS npeam-
KaTVMBHOIO NMaHNPOBaHNS aKCyaTauum.

MaTepumansl u meToabl. VccnegoBaHne oCHOBaAHO Ha CUCTEMHOM aHanuse akTyalbHbIX HOPMAaTUBHBIX JOKYMEHTOB U Ha-
YYHbIX Nybnunkaumin B obrnactu umdgpoBmsaLmm aKCnnyaTaumoHHbIX npoueccoB. Ha ocHoBe metoga SWOT-aHanm3a npo-
BEEHO KOMMNIEeKCHOe n3yyeHne npobnemM, NpenMyLLecTB, PUCKOB 1 NepcnekTuB npumeHeHns LIMIM aons ocHOBHbIX yyacT-
HVKOB — cybbekToB aTanoB XKLI 06bekToB KOMMyHarnbHOM MHAPACTPYKTYpbl. [peanoxeHo oueHuBaTb 3HEKTUBHOCTb
npumeHeHus ELIMN Ha ocHoBe mMeTofa NMMHENHOW CBEPTKU.

PesynbraTbl. PaspabotaHa cuctema KputepueB Ans MHOrOKpUTepuanbHOW oLeHKM apdeKTUBHOCTM ncnonb3osanus LIMI
Ha aTane aKcnnyataumMu KOMMyHanbHoW uHdpacTpykTypbl. CosaaHa 6nok-cxema ELIMN ynpaenexuns XKL o6bekToB 1 cdop-
MYNVpPOBaHbl PEKOMEHAaLNN MO ee BHEAPEHUIO.

BbiBoabl. 3HauumocTb npeanoxeHHomn cxembl ELIM 3akniovaetcs B ycTpaHeHun paspbiBa B cucteme ynpaenexus XKL, kom-
MyHanbHOW MHAPacTPyKTypsbl. [peanaraemoe pelueHve No3BoNmUT CUCTEMAaTU3NPOBATb OOMbLUME NMOTOKN AaHHbIX, MOCTyna-
IOLLYX B pEXMNMEe pearnibHOro BpEMEHU, pacLUMPUT BO3MOXHOCTU aHanmMUTUKU U NMPOrHO3MPOBAHUS TEXHNYECKOTO COCTOSIHUS.
B pesynbrate oxugaeTcs CokpalleHne BpeMeH BbISBIIEHUS U YCTPAHEHNS SKCMyaTaLMOHHbIX HApYLLEHWUI, NMOBbILLEHWE Ha-
OEXHOCTN (PYHKLMOHMPOBAHUSI KOMMYHArbHON MHAPACTPYKTYpPbl, CHXXEHUE MOTEPb PECYPCOB M 0BecneyeHne nx kayecTsa.
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ABSTRACT

Introduction. The high depreciation of public infrastructure facilities is due to inefficient life cycle management, in particular
outdated approaches to planning operational activities. This study aims to address the current fragmentation of information
systems and the isolation of the operational process from other lifecycle stages. The research focuses on digital master
planning as a tool for creating a unified digital platform to support decision-making at all stages of the utility infrastructure
lifecycle. The study’s objectives included a comparative analysis of utility network maintenance management systems and
the compilation of a list of key attributes necessary for creating a data register and crucial for predictive planning.

Materials and methods. The study is based on a systematic analysis of current regulatory documents and scientific pub-
lications in the field of digitalization of operational processes. Using a SWOT analysis method, a comprehensive study
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was conducted of the challenges, benefits, risks, and prospects of applying digital master planning for key stakeholders in
the lifecycle stages. The paper proposes evaluating the effectiveness of a unified digital platform using a linear convolution
method.

Results. A system of criteria for multi-criteria evaluation of the effectiveness of digital master planning during the operational
phase of utility infrastructure has been developed. A flowchart for a unified digital platform for asset lifecycle management
has been created, and recommendations for its implementation have been formulated.

Conclusions. The significance of the proposed unified digital platform lies in its ability to bridge the gap in the lifecycle man-
agement system for utility infrastructure. The proposed solution will systematize large streams of real-time data, expanding
analytical capabilities and technical condition forecasting. This is expected to reduce the time it takes to identify and resolve
operational issues, improve the reliability of utility infrastructure, reduce resource losses, and ensure their quality.

KEYWORDS: master plan, scheduled preventive maintenance, predictive operation, modernization of public utility infra-
structure, depreciation, accidents, information systems, registry, attributes
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BBEJEHUE

Tekymas craructuka Poccrara n aHaIMTHYECKHUX
UCTOYHHUKOB CBUICTEIBCTBYET O HEYAOBICTBOPUTEIb-
HOM COCTOSIHUHM KOMMYHAIIEHON HHPPACTPYKTYpHI. Tak,
CpeIHsIsl BEJMYMHA U3HOCA KOMMYHAIIBHBIX CETEH 10 cTpa-
He cocrtapmset nmopsaaka 40-50 %, nocturas B OTHEb-
HBIX PETHOHAX KpUTHYECKUX 3HaueHUi 70 % U BbILIE.
EsxeronHO (PMKCHPYIOTCSI COTHH aBapHiil ¢ CEphE3HBIMU
MOCIICICTBUSIMH M OOJIBIIMMU MTOTEPSIMUA KOMMYHAJIb-
HBIX pecypcoB [1]. [TpuunHbl Takoil CUTyalk B KOM-
MYHaJIBHOH cepe KPOIOTCs, B TOM 4Hcie, B Hedhdek-
TUBHOI cHCTEME YNpaBJIECHUs KU3HEHHBIM LIUKIOM
00BEKTOB KOMMYHaIBbHOI HHppacTpykTypsl (KL OKN)
BCJICICTBHE TEXHOJIOIMYECKOr0 OTCTAaBaHUs, OPraHU-
3alMOHHBIX TPOOJIEM, YesloBedeckoro (akropa, Heco-
BMECTHUMOCTH Pa3padaThiBaeMbIX IIM(PPOBBIX HHCTPY-
MEHTOB [2].

Ceronna nns OKHM Ha pasHBIX 3Tamax ux sKH3-
HEHHOTO IMKJIa UCHOJIB3YIOTCS pa3iIuyHble HHPOpMa-
LIUOHHBIE CHUCTEMBI, KOTOPBIE CO3/1aHbI KaK OT/ICJIbHBIC
MOJICKICTEMBI U pEIICHUS 10 CBOUM cTaHaapram [3]. Onu
3a49acTyi0 (parMEeHTHPOBAHBI, HIMEIOT HEIOCTATOUHYIO
HHTETPAIUIO, IPOOIeMbI IO 0OMEHY JTaHHBIMH, YTO TIPH-
BOAUT K CHIKEHHIO 3 ()EKTUBHOCTH yIIPABICHUS U yBe-
JMYCHUIO 3aTpat [4].

ITo MHEHHIO aBTOPOB, HANOOJIEE CIOKHBIH B yIIpaB-
seauu XKL — 3tan sKcmiryaranum, NOCKOJIbKY OH Xapak-
TEPU3YETCs] OCIOKHEHHBIMHU YCIIOBUSIMH TTPOU3BOJICTBA
PEMOHTHO-BOCCTAaHOBHUTEIIFHBIX PabOT, BHICOKUMH pPH-
ckaMu 0oTka30B snemeHToB OKU, puckamu HapyieHuit
KadecTBa KOMMYHaJbHBIX PECYPCOB, BEICOKHUMH HKC-
IUTyaTalIOHHBIMH 3aTpaTaMH U COLMAILHBIMU TTOCIIE -
crBusiMu [5]. TlpumensieMblt ceifuac TpaauLUUOHHBII
MOAXO[ K YIPABIEHUIO IKCILTyaTallMOHHBIM COCTOSIHUEM
HAa OCHOBE CUCTEMBI ITaHOBO-IIPEAYIPEAUTENBHBIX Pe-
MOHTOB YCTape, YTO KOCBEHHO MOATBEPKAAETCS CyILE-
CTBCHHBIM U3HOCOM KOMMYHAIIBHBIX ceTei [6]. UToObI
OLICHUTH COCTOSIHME KaKoro-lImbo yyacTka HHKEHEPHOU
CeTU U MPHUHATH PeIlIeHNUe, HalpuMep, O MPOUICHUN €ro
CpOKa CITy>KOBI, OJHUM M3 KJIIOUEBBIX YCIOBUI SBISIET-
Cs1 HAJIMYKE IIOJHOM CTaTUCTUKU IIOBPEIKICHUN U BbI-
MOJTHEHHBIX PEMOHTOB C MOMEHTA BBOJA ITOTO yyacTKa

B 9KcIuTyaranuio. OfHaKo Takue CBEACHHS MO0 OTCYT-
CTBYIOT, TMOO JOCTYITHBI JIUIIb 32 HECKOJIBKO TTOCIEHUX
net [7].

Ceromns coop marsbx 1o OKU mponcxoaut u3 pas-
HBIX HCTOYHHUKOB, KOTOPBIE HUKAK HE COMOCTABISIOT-
Cs, 4TO 4acTO BeJeT K MX HECOBIMAJEHHUIO MO OJHOMY
1 ToMy ke 00BexTy [8]. Hepemku cimydan, Korma cBese-
HUM HepocTatouHo. Hanmpumep, HeT nHpOpMALIUH HE TO-
JIBKO O CPOKaX M 00beMax IMPOBOJIMMBIX paHEE IIAaHOBBIX
U aBapUIHBIX PEMOHTaX, HO ¥ O TOYHOM Pa3MEIleHUN
HMHXXCHEPHBIX CETEH, UX XapaKTEpPUCTUKAX, IPUMEHSIC-
MBIX Marepuaiax, 00opyoBaHuu. Takue TaHHbIE B OTpa-
HUYCHHOM BHJIE YacTO MPEACTABICHBI TOJIBKO B MYHH-
LUIAJIBHBIX CXeMaX PeCypcoCHaOKEeHHsI, KOTOPBIE TaKKe
He 00eceunBaroT MOJHOTY U aKTyalbHOCTh HH(pOpMa-
. OquI/IIIHO, 4TO MpH OTCYTCTBHUU CBGIIGHI/Iﬁ IIOBBI-
IIaeTCsl PUCK BO3HUKHOBEHHS 3a0pOIICHHBIX YYaCTKOB
KOMMYHHKAINH, KOTOPbIE CTAHOBSITCS NCTOYHUKAMHU
MacCOBBIX aBapwii [9].

B ocHOBe MpUHATHS PENICHHS O BBIITOIHEHHIO
TEX WM MHBIX SKCILTyaTaIl[MOHHBIX MEPOTIPUATHH JIKUT
NoHsITHE d(PPEKTUBHOTO CPOKA CITYKOBI, YTOUHSIEMOTO
TI0 PE3yIBTATaM OIIPEACIICHUS] TEXHUUECKOTO COCTOSTHHS
nnu u3Hoca. [Ipu 3ToM paszinndHbIe HaydHbIE HCCIIeI0Ba-
HUSI TTOATBEPIKAAIOT HEd(D(PEKTUBHOCTD TPaIUIIMOHHBIX
METOJJOB MOHHTOpPHHTA s dKcruryatupyemberx OKU
n3-3a BBICOKOTO pHCKa uesoBeueckor ommbdkwu [10, 11],
HEJJOCTYITHOCTH CETe /I HETTOCPEICTBEHHOTO Ha0ITIo-
nmeHus [12], Hepa3BUTOCTH CPEICTB AUCTAHIIMOHHOTO
koHTposs [13], Hu3KoM aBTOMaTH3aIMK mporieccoB [14].
Takum 00pa3oM, BBICOKHMH MOTOK OTKa30B, HEAOYYET
(baKTI/I‘IeCKOFO TCXHHUYCCKOT'O COCTOSHHUS, I/I36BITO‘IHOCTI)
WM Ha000POT HEIOCTATOYHOCTh PEMOHTOB, HApYyIIICHHE
CPOKOB TTAHOBOTO MEKPEMOHTHOTO TIEPHO/IA, TTOBBIIIIE-
HUE TPYAOEMKOCTH, CTOUMOCTHU U MPOAOJIKUTCIIbHOCTU
PEMOHTHBIX PabOT MPEICTABISIIOT COOOH CIIE/ICTBHE TPO-
MO3IKOCTH ¥ HHEPTHOCTH CHCTEMbI IPHHSATHUS PEIICHUSL.

Orta npobiema 000CHOBBIBACT aKTyaIbHOCTh CO3/1a-
HUs equHOM nmposoit uiardopmser (ELIT) s ympas-
nenust OKH. B 2024 . Munctpoit P® comectHo ¢ Mun-
nupsl aHOHCUPOBAJI HAYajo CO3JaHusi IH(PPOBOTO
cepsuca st pazsutust OKU Ha mepenektuBy 10 2036 T,
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KOTOPBIN JTOJKEH BKIIIOUUTH Kak peecTp camux OKMU,
TaKk ¥ (haKTHYECKUE CBEJICHHUS 00 WX IKCILTyaTal[lOoH-
HOM cocTosiHuu. [Ipeanonaraercs, 4To Takol CepBHC
MO3BOJIHT YJIYUYIIUTh KOHTPOJIb TEXHUYECKOTO COCTOS-
st OKH, kauecTBa KOMMYHQJIBHBIX YCIIYT, TIOBBICHTH
3¢ PEeKTUBHOCTD yNIpaBlIeHNSI KOMMYHAJIbHBIMH PECyp-
caMH, ONTHMHU3UPOBATh HHBECTUIIMOHHBIE IIPOrPAMMBI
no moaepumzarn OKU ¢ yyetom coBpeMeHHBIX Tpebo-
BaHUM K KOMIJIEKCHOMY Pa3BUTHIO TEPPUTOPUH aryioMe-
pamumii (KPT). Co3nanue 1udpoBoro cepsuca mpeiro-
JlaraeT MCIOJIb30BaHHE MHCTPYMEHTOB aBTOMATH3ALUH
U CyIIECTBYIOIINX HH()OPMAIIMOHHBIX CHCTEM, a TAKXKe
pa3paboTKy eAMHBIX HU(PPOBBIX MOJICNIEH U CTaHIaPTOB
JTAHHBIX. JTa HOBAsl aKTyaJIbHAsl 33/1a4a T0Ka eIlie Heo-
CTaTOYHO OCBEIIICHA B HAYYHBIX paO0TaX M MEPCTICKTUB-
Ha JUISl HAyYHO-TIPAKTUYECKUX UCCIISIOBAaHUH.

[To MHEHUIO aBTOPOB, Ha TEKYIINI MOMEHT HaOIIIO-
JlaeTcs Pa3phIB B CHCTEME YIIPABICHUS JKI3HECHHBIM ITHK-
oM. U ecnu mnanuposanue KPT yxe nmeer oTnemns-
HbIe «IIH(POBBIE» CBSI3U C MPOIIECCAMH MPOCKTHPO-
BaHUsA U crpoutenberBa OKM, To sKcmTyaTarmoHHBINA
npoiiecc Gpakrnyecku u3onuposat. [loaTomy HeoOx0-
JIMMa TI0JIHAsI MHTErpalysi, KOTopasi BO3MOXKHA Ha OC-
HOBE eMHON 0a3bl KaK TEMAaTHYECKHX, TaK U TPO-
CTPAHCTBEHHBIX AaHHBIX. OHa IacT BO3MOXKHOCTH
aHaJIM3UPOBATh OOJBIINE 00BEMBI HH(OPMAIIUH U B KO-
HEYHOM MTOTE OPraHU30BaTh EANHYIO CHCTEMY yIIpaB-
nerns HenpepsIBHBIM JKL] OK.

B Hacrosiiiee BpeMs CHCTEMBI yIIPaBICHUSI B CTPOU-
TEJFHOH OTpaciy MPEACTABIIIOT CO00 cTaTHIHBIE M-
poBbIe JTOKyMeHTHI [15]. OOMeH JaHHBIMU MOXET IPO-
UCXOJUTH C OOJIBIIMM KOJTMYECTBOM HH(POPMAIMOHHBIX
cucTteM (hemepanbHOTO, PETHOHATBHOTO, JIOKAJIEHOTO
yposueii: 'MC OT'/], ®I'UC TII, EI'PH, TUC EI'P3,
HCIIA, UCVYII, EUCKC, Pocpeectp, AUC L. Tak-
K€ MOXKHO OTMeTHuTh, uTo aiss OKU ncmomp3ytores
CBOU PErHOHAJIbHBIC U OTpaciieBble HH(POPMAIIOHHbIE
CHCTEMBI, TeONH()OPMAIMOHHBIE CUCTEMbI KOMMYHAaJIb-
HBIX ceTei. B xakmoit cuctemMe KoMMyHansHON HHppa-
CTPYKTYpPBI, OyIb TO SHEPTeTHUECKUI KOMILIEKC, TEILIO-
SHEPreTUYeCKOe UK BOAOIPOBOIHO-KaHATH3ALIMOHHOE
XO3SIHCTBO, Ta30Basi OTPAcib, MPUMEHSIIOTCS BHYTPEH-
HHE aBTOMAaTH3UPOBAHHBIE CHCTEMBl YNpPaBICHUSA
u pucneruepuszanuu, ACYIIP [16]. [ns skcrnyatanuu
00BEKTOB >KMJIUIHOTO XO3S5IHCTBA, KOTOPBIE CBSI3aHBI
¢ OKU uepe3 nocTaBisieMble KOMMYHAJIbHBIE PECYP-
CBI, CylecTByeT cBOsl nH(popmMarnonHas cucrema ['MIC
JKKX [17]. Ans ynpaBieHHsS TOPOICKAM XO3SHCTBOM
ucnonssyercst EJIC )KKX [18]. Y aT0 He ucuepmbiBaro-
mui nepedeHs nHQGOpMaoOHHBIX cucteM. [1pu padote
C HAUMHU (PUKCHPYIOTCS HECOBIAACHUS, OMNOKHU, KOTO-
pbI€ UMEIOT TEHICHITUIO K HaKoTieHu o [19].

CrnenoBarenbHO, NOBBIIIEHUE CTENEHH rocyaap-
ctBeHHOH 3penoctu ynpasnerus XK1 OKU n mepexon
K COBPEMEHHOM CHCTeMe IUIAHWPOBAHUS UX IKCILTya-
TaIlK BO3MOXKHBI IIyTEM CO3JIaHMs eAMHOHN IM(poBOH
mratopmer (ELIIT), obecnieunBarorieli OeCIoBHEIH 00-
MEH JJaHHBIMH, B TOM YHCJIE B PEKUME PEantbHOTO Bpe-
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MeHH. B ocHoBe Takoi miaardopMbl JOIDKEH JIeXaThb
MHCTPYMEHT, TTO3BOJIIOMINN TOCTUYb IIENEBBIX MOKaA-
3areneil pa3nuuHbX (enepanbHbIX poekToB. Ceituac,
HarpuMep, HHCTPYMEHTOM pean3anni (GeaepaabHoro
npoekTa «MoaepHI3anus KOMMYHAIEHOW HHPPACTPYK-
TYPBI» SIBJISIFOTCS] KOMITJICKCHBIE TUIAHBI MOJICPHHU3AIINY,
¢opmupyembie B nHpOpMannoHHOH cucteme Donna
pasBuTusa TeppuTopuil. BMecTe ¢ Tem sTam nocieny-
IOIIeH IKCIUTyaTallii MOJICPHU3UPOBAHHBIX OOBEKTOB
OIIATH HE BKJIIOYEH B €IUHBIN YNpPaBICHUECKUH TIPO-
necc. ITosaTomy 1o rumorese aBTOpoB GOPMUPOBAHHE
€IMHOTO MH(OPMALMOHHOTO MPOCTPAHCTBA, T1€ MOT-
71 OBI HE TOJIBKO pa3padaThIBaThCs TIaHBI MOJIEPHHU3A-
i OKY, HO 1 aKKyMyJIHpOBaThCS CBEICHHS 00 UX Te-
KyIIeM COCTOSTHHH, TPOrHO3aX M3MEHEHHS Harpy3oK,
BO3MOXXHBIX PHCKaX, MO3BOJISIOMINE KOPPEKTHPOBATh
KaK JIOJTOCPOYHBIE LETH Pa3BUTHS TEPPUTOPHH, TaK
1 OTIEpaTUBHO PearnpoBaTh Ha BO3HUKAIONIUE TEKYIIHE
npo0IeMbl HapyIIeHUH KayecTBa KOMMYHAJIBHBIX pe-
CYPCOB U YCIIyT, MOXKET OBITh PEaIM30BaHO Ha OCHOBE
dposoro macrep-mianuposanus (LIMIT).

[epBbie MacTep-utanbl B Poccun mosiBHimMch B Ha-
gaire 2000-x rT. OHE IpeACTaBILIN c000i HOBBIH (op-
MaT KOMIIJIEKCHOTO CTPaTeTH4YecKOTo TUIaHUPOBaHUS
pa3BUTHS TEPPUTOPUIL, HAPABICHHOTO HA MTOBBIIIICHUE
kadectBa xu3HH [20]. Ceifuac MacTep-IUIaHUPOBAHNE
npumensiercs s KPT pasnuunbix oOmecTBeHHBIX
MPOCTPAHCTB, (PYHKIIMOHAIBHBIX KIACTEPOB, TOPOJOB
B 1esioM. Ha Tekymiuii MOMEHT 1101 MacTep-IIaHOM I10-
HUMAeTCs Yallle BCEro MoKa OJUH HHCTPYMEHT MHOTO-
YPOBHEBOTO TO/X0JIa K TPaIOCTPOUTEIEHOMY TUIAHH-
POBaHMIO B BU/IE HU(PPOBBIX JOKYMEHTOB, CO3/JaHHBIN
JUIst 00bEIMHEHMSI TPAJ0CTPOUTEIBHON TOKYMEHTAIINH,
CHHXPOHHM3AINN JaHHBIX O TOPOJCKONH MH(PACTPYK-
Type, popMupoBaHUS MHTEPAKTUBHBIX BHUPTYaIbHBIX
Mozene. Ognako B Mapte 2024 1. 66110 usnano Ilo-
craHoBnenue IlpaBurenscrBa Mocksel Ne 438-I1I1,
COIVIACHO KOTOpOMY yTBepkaeHO «Ilonoxenne o mud-
POBOM MacTep-IJIaHUPOBAaHUM TePPUTOpUH ropoaa Mo-
ckBbI». [0 ompeseneHno 3Toro HOPMATUBHOIO aKTa
LIMII mpexncraBnser co0oil HE MPOCTO KOMIUIEKCHBIH
MIPOEKT Pa3BUTHS TOPOJIOB U arJIOMEpaliii, a «Iporecc
cOopa, aHanm3a, MOJroTOBKM N 00paboTku nH(OpMa-
IIUHU, HEOOXOANMOM I TIPUHATHS PEIICHUH, HATIpaB-
JICHHBIX Ha pa3BUTHE FOPOACKOH MHPPACTPYKTYPBI».
B takom onpenenennn LIMII otoxxaecTsiser coboii
U poByI0 HHPOPMAITHOHHYIO MOIENIb U MpeaycMa-
TPUBAET HE TOJBKO MEPEXOJ] OT JIOKYMEHTOB OyMaXKHO-
ro popmara k mnpoBsIM (hopMaTam, HO U yIIpaBICHHE
KPT Ha ocHOBe OONBIIAX JAHHBIX, IU(PPOBBIX METOIOB
u TexHomoru [21].

IOMII xak MHCTPYMEHT B CHUCTEME YIpaBIEHUS
Pa3BUTHEM TEPPUTOPHH, M B YACTHOCTH MOJIEPHHU3ALINN
OKU, no MHEHHIO aBTOPOB, UMEET PsiJl BO3MOXKHOCTEH,
MO3BOJISIOMINX TEPEHTH OT TPAAMIMOHHON CHCTEMBI
TUIAHOBO-NIPENYPEANTENBHOM SKCILTyaTaIN K CUCTEME
IIPEIUKAaTUBHOM 3KCIIIyaTalliid, OCHOBAaHHOM Ha aHaJIu-
THKE MH(POPMAIMN, MOJICIIMPOBAHIH W TPOTHO3UPOBaA-
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YnpaBAeHHe XU3HEHHbBIM LIMKAOM KOMMYHaAbHOM MHOPACTPYKTYpbI

C. 280-293

Ha OCHOBE LM(pPOBOro Mactep-naaHMpoBaHMsA

Pe3synpraTsl cpaBHUTEIBHOTO aHAIKM3a CUCTEM YIIPaBJICHUs TeXHU4YecKoi skciutyaranueii OKU (cocraBieHo aBropamu)

Results of a comparative analysis of technical operation management systems for public utility infrastructure facilities

(compiled by the authors)

Cucrema yrpapieHus OcobeHHoCTH [Ipenmymectsa / Advantages Henocrarku / Disadvantages
skcrutyararmeit OKI Features
Management system for
the operation of public
utility infrastructure
facilities
OrtsetHast / Responsive | Beimonusiemast Huskas croumoctb Bericokue norepu pecypcos,
10 (paKTy OTKIOHEHHUS, |B KPaTKOCPOUHOH MepCHeKTHUBe | yliepObl OT aBapHii, CHIKEHHE
HapyIICHUS Low short-term cost JI0JITOBEYHOCTH, BHEIJIAHOBBIC

Performed based on
the actual deviation or

MPOCTOU, COLMAIbHASL
HarnpsbkeHHOCTh / High resource

violation losses, damage from accidents,
reduced service life, unscheduled
downtime, social tensions
[Mpodpunakruueckas Brinosnasiemast CHIDKEeHHE 0TKa30B, IPOCTOEB Henoyuer ocratounoro pecypca,
Preventative 110 HOPMaTHUBHBIM Reduced failures and downtime | Hegoy4er BiusiHUS aKTHIECKUX
TpeOOBaHHAM YCJIOBHH JKCIUTyaTaIlH1, BEICOKAsI

Performed based on
regulatory requirements

BEPOSATHOCTH CITyJalfHbIX OTKa30B,
TOBBIIIEHHBIE IKCILTyaTaIllMOHHbIE
3aTparbl B CPETHECPOUHON
nepcnektuBe / Underestimation

of residual service life,
underestimation of the impact of
actual operating conditions, high
probability of random failures,
increased operating costs in

the medium term

Breimonnsemast

10 (pyHKIHOHAIEHOMY

cocrosauio / Performed
based on the functional

[IpenynpenurenbHas
Precautionary

CHIDKEeHHE TOTPeOIsieMbIX
PECYpPCOB, MOBBILICHHE
6e30MacHOCTH
(GyHKIMOHUPOBAHUS, CHIDKCHHE

Heo0xoauMoCTh HHBECTHILINI

B [IEPCOHAJ ¥ TEXHOJIOTHH
nquarnoctuku / Need for investment
in personnel and diagnostic

state 3aTpar B CPEIHECPOUHON technologies
nepcrektuBe / Reduced
resource consumption, improved
operational safety, and reduced
medium-term costs
[IpenukaruBHas Brimonusemas [ToBbIlICHUE HAJCIKHOCTH Heo0xonMMoCTh MHBECTHIMI
Predicative 0 pe3ysbTaram (YHKIMOHMPOBAHHMSI, CHIDKEHHE | B IEPCOHAT U LU(POBbHIE
IIPOTHO3a 3aTpar B CpeTHECPOUHON TEXHOJIOTUH, HEOOXOANMOCTh

u MO}ICJ’IHpOBaHI/Iﬂ
Performed based
on the results of
forecasting and

MEPCIICKTUBE, COLlUAIbHAsA
Y/IOBIIETBOPEHHOCTb, YUET
MEPCIICKTUB PAa3BUTHA
Tepputopuii / Increased

pa3paboTkH 1H(pPOBIX
UH(OPMAIMOHHBIX MOJIeNeH
Need for investment in personnel
and digital technologies, need for

modelling

HHHM N3HOCA ¥ OIIEHKE ITOCIIE/ICTBUI BRIOPAHHBIX CTpaTe-
ruii 00CITy>)KUBaHMs U peMoHTa (puc. 1).

Jist GBICTpOTO pearnpoBaHus H IEPEHACTPONKH CH-
CTEMBI IUTAaHUPOBAHMS Ha ATalle SKCIUTyaTalii He0OX0IH-
MbI BEpU(HUIMPOBAHHBIE TAHHBIE, KOTOPBIE JIOJKHBI ObITH
TIpEICTaBIICHBI B BU/IE €IMHOTO PEECTpa, BKITIOYAOIIETO
TIOJTHBIE CBE/ICHUS O KOMMYHAJIBHBIX CETSAX U COOPY’KEHU-
X, NX COOCTBEHHUKAX, MIPOTSHKEHHOCTH M CTENIEHH M3HO-

operational reliability,
reduced medium-term costs,
increased social satisfaction,
and consideration of regional
development prospects

development of digital information
models

ca, MOIIHOCTH, NPe/IeTbHON Harpy3KH, CPEJICTB MOHHUTO-
pHHra, IJIaHOBBIX CPOKAX TEXHUUECKOTO OOCITY KUBAHHSI,
TEKYLIEro U KallUTalIbHOIO peMoHTa [22-24].

Taxum 00pa3om, Ha OCHOBAaHHH PE3YJILTATOB BbI-
MOJTHEHHOTO aHATTMTHYIECKOT0 0030pa chopmynupoBana
IeJTb UCCIIEI0BAHN, KOTOpast 3aKJII0YAETCs B M3YUCHHN
BO3MOXKHOCTEH M TIEPCIIEKTUB NPUMEHEHUs! 1 poBo-
TO MacTep-IUIAHWPOBAHUS IS YIPABICHUS CINHBIM
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YnpaBAeHHe XU3HEHHbBIM LIMKAOM KOMMYHaAbHOM MHOPACTPYKTYpbI

C. 280-293

Ha OCHOBE LM(pPOBOro Mactep-naaHMpoBaHMsA

1 | JlucmeTdepusanis, aBTOMATH3ALIS, OIEIT PabOTEL, YCTOIUIBEIC JCHEKHEIC
TIOTOKH JUI HHBECTHII B nudposmsamo / Dispatching, automation,
operational experience, and stable cash flows for investments
in digitalization )

2 TlomeoMouns 1o KPT, JaHHEIE O TepPHTOPHIL, PEryINpPOBAHIe TapH(hOB
1 HopMmartuBos / Authority for integrated development of territories,
territorial data, regulation of tariffs and standards

Pa3sBHTIE HOPMATHBHOTO PETYINPOBAHILS, CTAHIADTH3AIHS,
(IHAHCHpPOBaHIE EAHHEIX TOCYJapCTBeHHBIX wraTtdopm / Development
of regulatory frameworks, standardization, and financing of unified state

platforms

OIBIT pabOTHI, TEXHIIECKAS TOTOBHOCTD K II(POBH3AIIHIT
‘Work experience, technical readiness for digitalization

w

5 | OmeIT IpHMeHeHNs IH(POBEIX HHCTPYMEHTOB, CO3JaHHe HH(DOPMaIIHOHHBIX )
‘Mogeneif, mporsosuposanne KPT / Experience in using digital tools,
creating information models, and forecasting integrated territorial

development Y,
6 OrepaTHBHEIE JAHHEIE, KOHTAKT ¢ OTPEOHTEIAMH, €IHHEIE CTaHAAPTEI
aKcmuryatamus / Operational data, contact with consumers, uniform operating
standards )
1 Tocnporpammer, passurie IoT, TTIC, onTHMI3ANNs SKCILTYATALIIIL, N

CHIDKCHIIE [I0TEpb PECYPCOB, aBaPHIIHOCTII, BOSMOKHOCTH aHAII3a
1 nporHo3upopanyi / State programs, IoT development, GIS. operational
optimization, reduction of resource losses, accidents, analysis

and forecasting capabilities J
2 TIpHOPHTETHOCTS HHBECTIHIHI, (heeparbHble IIPOSKTBL, [IPO3PAIHOCTD
Juis skuTenei H 6m3Heca / Prioritizing investment, federal projects,
and transparency for residents and businesses )
Icnons3oBanne Big Data, [0T 1 TOpoICKIX I POBEIX mIaThopM N

TS MOHHTOPHHTA COCTOSHIS KOMMYHAIBHON HHOPACcTPYKTyphI / Using
Big Data, IoT, and Urban Digital Platforms to Monitor the Health of Public
Infrastructure Y,

i
i
|
i
i
|
i
i
:
i
.
1
1
i
|
i
i
|
i
I
|
i
\
|
'

VYuaactue B TOCYNapCTBEHHBIX I Gmnec-npoenax, KOHKYPEHTHBIC \ :
TIPeHMYINECTBa IPH HAINYHH KBAIH(QIIIPOBAHHEIX KaZpOB, [IOBIICHIES E
KatdecTBa paboT, coOIroieHne CpoKoB / Participation in government |

i
|
i
I
|
i
i
\
i
1
|
1
|
|
i
|
i
i
|
i
i
|
i
i
\
i
|
|
1
i
|

and business projects, competitive ad due to the availability of
Tifed

C personnel, improved quality of work, and adherence to deadlines /

Poct cnipoca Ha LII(hPOBEIE MOZIEII, HHTETPAIIIO C TOPOICKIMI D

m1aThopMaMIL, KOHCYIBTAIIIOHHEIE YCIYTI, CHIDKCHHE OIINOOK,

it / Growing d d for digital models, integration

with city platforms, and consulting services, error reduction, simplification
of approvals J

Brenpenne mupopsix pemenmii, 0T, DPITOKeHNIT IS TOBBIISHIST
KadecTBa CepBIIca, ONTHMH3AINIA [IAHNPOBAHNS, CHIKEHHE aBapIilHOCTIH,

I BO3M

YIIp COT!

Bosmoxkroctu / Opportunities

TH aHAII3a
I IPOT p / Impl of digital soluti IoT,
and applications to improve service quality, optimize planning, reduce
accidents, and increase social stability. analysis and forecasting capabilities

Bsrcoxuit n3Hoc OKII, dparmeHTHpoBaHHBIE HH(QOPMAIIIOHEBIC CIICTEMBI
© Hepa3BUTOI NHTETPAIel!, HHEPIHOHHAS OPTaHN3alIOHHAS CTPYKTYPa
High wear and tear of public utility infrastructure facilities, fragmented
information systems with poor integration, and an inertial organizational

\_ structure

OTpaHIMEHNS OI0KETA, JeQUINT KapoB, HI3KIE [I(HPOBBIE
KomueTeHmun / Budget constraints, staff shortages, low digital competencies

Heo0X0IIMOCTE yueTa CIeNH(HNKH PErIoH0B, HHEPIHOHHOCTh
opraHm3anuoHHEX nporeayp / The need to consider the specifics of regions
and the inertia of organizational procedures

N\ [

S

DHHAHCOBAs HETOTOBHOCTb K IIH(POBH3AIMIL, ()parMeHTapHOE BHEIPEHNE
1) POBBIX HECTPYMEHTOB, OTCYTCTBIIE CTAHIAPTH3ALMIL, Iepeo0ydeHIe
nepconana / Lack of financial readiness for digitalization, fragmented
L implementation of digital tools, lack of standardization, personnel retraining

( et Kagpos, OTCYTICTBHE IHHBIX CTAHAAPTOB Y 3aKa3dIKOB,
Heof Tb ORI BHY bul / Staff shortages
and a lack of uniform standards among customers. The need to restructure
\_ internal processes

(" ByMaKHBIIT JOKYMEHTOO0O0POT, C1a0as MHTETPAIIIA C BEIOMCTBEHHBIMI
TLTaT(hopMaMi, AeHINT KaapoB, HH3Kas aBTOMATH3aINs, HI3Kad
MotmBars / Paper-based d nent, poor i ion with
1 platforms, p 1 shortages, and low automation shortages,
_ low motivation

q

TapuHEIe OrPaHIYCHIIL, KHOEPYTPO3HI B CHCTEMAX KIZHEOOECICUCHIS
Tariff restrictions, cyber threats in life support systems

II3MeHeHNS (eIepalbHBIX TpeOOBaHMIT, PHCKH He3(Q(hEKTHBHBIX
IT-IpOeKTOB, HECOBMECTHMOCTB BEOMCTBEHHBIX IaTdopm / Changes
in federal requirements, risks of ineffective IT projects, and incompatibility

\ of departmental platforms

(" Orcrasame PETTIOHOB ¢ HI3KOIT TOTOBHOCTBIO K IH(POBH3AIIH, PHCKI
«OyMaKHOID U(QPOBI3ALII, COLNAIRHAS HAIPSKEHHOCTE IPH CO0IX,
xubepyrposst / Regions with low digital readiness are lagging, risks of
\__paper-based digitalization, social tensions during disruptions, cyber threats

w

(" Poct TpebGoBaHMII K [I(POBH3AIIIH, K HEPCOHATY, KOHKYPEHIIIT
C KPYIHBIMH KOMIAHISME, (IHAHCOBBIE PHCKH HU3KOI OKYIIaeMOCTH
madpoBEIX pemeHii / Growing demands on digitalization and personnel,
competition with large companies, and financial risks of low ROI for digital
solutions

Rapid obsol of and dards, low import substitution

e o e e 80 B

Vrpossr / Threats

[ Brictpoe yerapesanne I10, cTaHAapTOB, HI3KOE IMIOPTO3aMEIIeHIe

/" Ilosrmerme TpeboBaHHiT MPO3PATHOCTH, OTIESTHOCTI, PHCKII IITpadoB
33 HapyIIeHHE PErTaMEHTOB II(POBI3ALIIIL, COKPAIEHNE PAbOUIX MeCT
IIPH ABTOMATH3ALIHI IPOLECCOB, HE0OXO0MIMOCTE IOATEPKKI
1 of IT-p i / 1 d p 'y and reporting
requirements, risks of fines for violating digitalization regulations, job cuts
\__due to process automation, and the need to support and update IT solutions

Pecypcocrabxaromue oprasu3arn / Resource
supplying organizations

] JE

Tlonpsnsete oprarmsamm / Confracting
organizations

] 5 I TIpoekTHBIe oprasm3anun / Design organizations ]

]

OpraHbI MECTHOTO caMoynpapIerns / Local 4 | PerHORATBHBIC It (enepanbHbe TOCYIAPCTBEHHEIE 6 op;ammﬂf e npgfing
government bodies oprans! / Regional and federal government bodies organizations

Puc. 4. SWOT-ananmn3 nepcriektus Bueapenus ELIT s pasmianbix yuactaukos XK1 OKU (cocrasneno aBropamm)

Fig. 4. SWOT analysis of the prospects for the implementation of UDP for various participants in the life cycle of public utility

infrastructure facilities (compiled by the authors)

JKIT OKU, Bxmrodas stamn dKcrutyaranyu. B 3amadu vc-
CIIEZIOBAHMS BXOIMIIN:

* pa3pabOTKa CHCTEMBI KPUTEPHUEB IS OIICHKH d(-
(hexTrBHOCTH HcTionb3oBaHws [[MII Ha 3Tame skcmtya-
TaIyK 00BEKTOB KOMMYHATBHOU HH(PPACTPYKTYPHL;

* CHCTEMHBIH aHaJIN3 MPOOJIEeM U NMPEUMYIIECTB,
PHUCKOB U BO3MOXHOCTEH wucnosab3zoBanus [IMII
JUlsl CyObEKTOB — YYaCTHUKOB pa3iin4HbIX dTanoB K1
OKU;

* CTPYKTYpPHPOBAHHE CHCTEMBI aTpHOyTOB, HEOO-
XOIUMBIX JJISl CO3IaHUS peecTpa NaHHBIX M MMEIOIIUX
MIEPBOOYEPEIHOC 3HAYCHHUE IS TUITAHUPOBAHUS TIPEIIH-
KatuBHOM skcrutyarauuu OKU;

* BU3yaJU3alus dJIEMEHTOB eIUHON I1aT(OpMBEI
ynpasnenus XKL OKW na ocnose LIMII B Buzne 6iok-
CXEeMBI ¥ pa3paboTKa peKOMEH AN 10 €¢ BHEIPEHHIO.

MATEPHAJIBI U METO/JbI

BBbIonHeHHBIH aHATUTHYECKHUI 0030p aKTyallbHOW
HAay4JHOH TUTEpaTypsl B 001aCTH II(POBH3AIINH Pa3IIHd-
Heix otanos JKII OKU mokasan [25], 4To B HacTosIIIEeE
BpEeMsI BOIIPOCHI MEPECTPONKN CHUCTEMBI YIPABICHUS
Ha OCHOBE ITU(POBBIX PEIICHUH SABIAIOTCS Pa3pO3HEH-
HBIMH, ()ParMEHTHPOBAHHBIMHU M HEIOCTATOYHO CKOOP-
JMHUPOBAHHBIMH. B CKBO3HOM ympaBieHHH HE YUTCHBI
9KCILTyaTaIllOHHBIE TIponecchl. [ToaTomy 00beKTOM Hc-
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ObydeHue n pa3BUTHE NE€pCOHaNIa
lopment

f training and

TloAroToBKa KBAIN(IIIPOBAHHBIX CIISIHAIIICTOB.
IIpoBe/eHINEe PErYIAPHOTO 00YICHILT [IEPCOHATA:
HOBHIIIEHIE KBATH(HKALIIL IepeloTroToBKa
Training qualified specialists.
Conducting regular staff training: advanced
training, retraining

HHMpam3anis 1 Mo rOTOBKA

Initialization and preparation

@OopMHPOBAHIIE 3aIpOCca Ha MOATOTOBKY IACIIOPTa
aroprrya IIMII 9epe3 YIoTHOMOYEHHEIE OPTAHEL,
HaTIpIMep JelapTaMeHT HH(BOPMAIIIIOHHEIX
TEXHOJIOTHIL.

PazpaboTKa IpoeKkTa NaCIOpTa,
TIpeTyCcMaTPHBAIOIIETO OIHCAHNE Lelell, 3a1ad,
HCTOYHIKOB JIaHHBIX I TpeboBanmil / Submitting
a request for the preparation of a DMP algorithm
passport through authorized bodies, such as
the Department of Information Technology.
Developing a draft passport that includes
a description of the goals, objectives, data sources,
and requirements

Co3/laHHe I HHTerpanis HH(OPMAITHOHHEIX
cucreM / Creati
of inform

n and i ration

Paspabotka EITII Ha 6a3e IIMII, HHTerpRpyomei
MAaHHBIC I3 pa3II4YHbIX ]IHli)OpMﬂL[[/lOHHB]X CHCTEM
1 PECYPCOB MyHIIUIAIHTETOB,
PECYPCOCHA0KAMOIIHX, TIPOSKTHBIX
1 CTPOHTEIBHEIX OPTaHH3AIIIL,
SKCIUTYaTHPYFOIIIX H YIIPABIIAIONNX OPTaHN3aIIHIL,
3asBOK H IPEIIOKEHNIH TT0IB30BaTeNelL,
aBTOMATI3HPOBAHHBIX CHCTEM, HarpimMep AIIC

ObecreueHe OecepeOoIiHOI nepeJaUll JaHHBIX
H X CHHXPOHH3ALIHNH MEZKIY CHCTEMAMI
Development of a unified digital platform based
on DMP, integrating data from various information
systems and resources of municipalities, resource
suppliers, design and construction organizations,
operating and management organizations, user
requests and proposals, and automated systems,
such as the AIS CD.

Ensuring uninterrupted data transfer
and synchronization between systems

B3anMoeHCTBHE H KOOPAHHALIS
Communication and coordination

Perym{pl-me BKMIMOI[CﬁCTBHE 11 KOOpAHHALIA
MEZAULY BCEMIH yJacTHHKAMIH TIporecca:
MYHHI[HITAIHTETaMIL, PECYPCOCHA0KAIOMIIMII,
TOIPAIHBIMH, IPOSKTHBIMIL, YIIPABILFOITHIMIT
OpraHH3alIsgMII, TOCOPraHaMIL.
TIpoBe/IeHNe COBEMIAHHII, COITIacOBAHIE
pereHnil, 06MeH nHpopMaruei.
OpraHn3aIs Ipo3padHOro H JOCTYIIHOTO
obmeHa JAaHHBIMIH I8 IOBBIIICHIS
3 eKTHBHOCTH KOHTPOIIA I YIpPaBIeHHT
Regular interaction and coordination between
all process participants: municipalities, resource
suppliers, contractors, design and management
organizations, and government agencies.
Conducting meetings, coordinating decisions,
and exchanging information.
Organizing transparent and accessible data
exchange to improve monitoring and management
efficiency

Pa3paﬁo’nca H IIPHMEHEHHE allTOPHTMOB

ithms

[IpaMeHeRHe I MOHHTOPHHT
Application and monitoring

ObecneucHne c‘ﬁopa I aHanmm3a JaHHBIX

Providing data collection and analysis

OpraEnsamis KOMIIIEKCHOTO ¢00pa aKTyalbHEIX
JaHHBIX 0 cocTogHIH OKIT B aBTOMATI3HPOBAHHBIX
CHCTEMAX.

Ofecetenne cBOCBPEMEHHOTO OOHOBICHIIT
HH(OPMALIIIH B DEKIIME PEATEHOTO BDEMEHIL.

Co3/aHNe I yTBepAKIeHIle aIropITMOB 06paboTkI
JAHHBIX, B TOM HICIE CLCHAPHOIO
MOJIETHPOBAHILS, TeHepaTHBHOIO IPOEKTHPOBAHILL
H OLEHKH YIPABISHYECKIX PEIICHIIL.
BepH(HKAIIS I TeCTHPOBAHIE allfOPHTMOB
HA COOTBETCTBIE HOPMATHBHEIM TPEOOBAHIIIM
Development and validation of data processing
algorithms, including scenario modeling, generative
design, and management decision assessment.
Verification and testing of algorithms for
compliance with regulatory requirements

Brenpenne ITMII =Ha Bcex sTamax JKIT OKII.
TIcIONB30BaHNe CIEHAPHOI'O MOETHPOBAHIISL
J78 OpOrHO3HpoBaHus pasBHTHA OKII 11 oleHKH
BapIIAHTOB PelICHHIL.
IlocTosHHENT MOHHTOPHET cocTosHIT OKII
1 KOPPEKTHPOBKA PEIIeH Il Ha Oase
06GHOBIsSIEMBIX AaHHEIX / Implementation of
the Digital Management System (DMS) at all
stages of the life cycle of public utility
infrastructure facilities.

Use of scenario modeling to forecast public utility
infrastructure development and evaluate solution
options.

CTangapTH3anms hopMaTa I cOTePKaHIA JAHHEIX
JUTA 00€CTIEYSHIIS CHCTEMHOCTH
1 B3aIMOCBS3aHHOCTH / Organizing
the comprehensive collection of up-to-date data
on the status of municipal infrastructure facilities
in automated systems.
Ensuring timely information updates in real time.
Standardizing data format and content to ensure
consistency and interoperability

Continuous monitoring of the condition of public
utility infrastructure facilities and adjustment
of solutions based on updated data

‘Onenka 3¢ pekTHBHOCTH

ation of effect

PeryspHENI MOHHTOPHHT Hcnoss3oBasmg EIIT
Ha 6aze [IMII.

Anamz PpEe3yIBTAaTOB, BBISBICHIIE Y3KIX MECT
H KOPPeKTHPOBKA ATTOPHTMOB I [IPOLIeIyp
Regular monitoring of the use of a unified digital
platform based on DMP.

Analysis of results, identification of bottlenecks,
and adjustment of algorithms and procedures

Puc. 5. briok-cxema iana IeicTBUi 1o co3maHuIo enuHoH 1udposoit mratdopmsr ynpasienus XK1 OKU na ocrose LIMIT

(cocTaBiIeHO aBTOpaMH)

Fig. 5. Block diagram of the action plan for the creation of a unified digital platform for managing the life cycle of public utility

infrastructure facilities based on the DMP (compiled by the authors)

CJIEZIOBAHMUS CTAJI MPOLECC YIPaBICHHs dKCIUTyaTaruen
KOMMYHaJIbHOM HHPpacTpyKkTypsl Ha ocHOBE ELIT KOoM-
IUIEKCHOTO pa3BuTus Teppuropun. [Ipeamer nccnenona-
HUSI — OU(PPOBOE MACTEP-TUIAHUPOBAHNE KaK WHCTPY-
MEHT CO3[aHUS WHTETPUPOBAHHOH C CYIIECTBYIOUTIMHU
nHpopmarmonHsiMu cuctemamu EIIT st ckBo3HOH
CHUCTEMBI MTOJAEPKKU NPUHATHS PEIIEHHs Ha BCEX JTa-
nax XKL OKH.

Ha ocHOBe cpaBHHTENIFHOTO aHaJIN3a OBUIH COTIO-
CTaBJIEHBI CUCTEMBI ynpaBiieHus >kcmryatanueit OKU
U BBINOJNHEHA olleHKa 3penoctu UMII ans unTerpanuu
B 9KCIUTyaTallMOHHOH mpolecc. DTO MO3BOJIUIO aBTO-
paMm coctaBuTh Onok-cxemy ELIII ¢ Bu3yanm3anmeit
KJIIOYEBBIX dJIeMeHTOB M (pyHKuui. Ha ocHoBe aKkc-
HMEPTHOrO METO/1a aBTOPAMH MPEIOKEHA CUCTEMA KPH-
TEepHUEB OLEHKU dPPexTuBHOCTH puMeHeHus: LIMII
quts ynpasnenust XKL OKU (puc. 2).
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OrreHka 3G HEKTUBHOCTH MPUMEHCHUSI CAUHOM I11aT-
(HhOpMBI MOJKET OCYIIECTBIIATHCS PA3TNYHBIMU CYOBEK-
TaMH C Y4eTOM UX ITPUOPUTETOB, HOPMATHBHBIX TPEOOBa-
HHH, PKOHOMHUYECKOT0 000CHOBaHUsL. B citydae sxcnepr-
HOMW OLICHKHM BCEX YYAaCTHUKOB, pabOTAIOMIMX HaJ CO-
BMECTHBIM IIPOEKTOM, aBTOPAMH IPEUIOKEH BapUaHT
MHOTOKPHTEPHUAIILHOMN OIIEHKU HAa OCHOBE METOJIA CBEPT-
KH 110 CyMMe B3BEUICHHBIX 0AJLIOB, [JI¢ KAXKIOMY KpUTE-
PHIO TPHCBAMBACTCSl BEC B COOTBETCTBUU C €0 3HAYU-
MOCTBIO JUIsl KOHKPETHOTO CyObeKTa, a HTOrOBas OICHKa
oTpesienseTcs mo popmye:

m n
E=Zvj . Zk,. -, |— max,
=1 i=1
rae E — orneHka 3 (heKTHBHOCTH TPUMEHEHUS VIS CyOb-
exToB LIMII kak HHCTpyMEHTA NPUHATHS PEILCHUS; U —
Bec cyObekTa, B cymme coctapistroruid 100 %; j — xomnu-



YnpaBAeHHe XU3HEHHbBIM LIMKAOM KOMMYHaAbHOM MHOPACTPYKTYpbI

C. 280-293

Ha OCHOBE LM(pPOBOro Mactep-naaHMpoBaHMsA

YeCTBO CyOBEKTOB; kK — BECOMOCTh KPUTEPUS CPABHEHUS,
B cymme cocrtasisitommast 100 %; i — KomuaecTBO KpH-
TEpHEB CPABHEHUSI; () — OLEHKA KPUTEPHSI CO CTOPOHBI
CyObeKTa, OTPaKaloIasi CTETICHb YIOBJIECTBOPEHUS €To
TpeOOBAHMSM TN OKUJIAHHSIM TIO JJAHHOMY KPHTEPHIO.

Bec cyObeKTOB MOXKET ONpeeNsThesl Ipu padoTe
HaJl KaXIbIM MPOEKTOM HMHIMBUAyanbHO. OH 3aBHUCHUT
OT €r0 BIIMSIHUSI HA KOHEYHOE PEIICHNE, 3aMHTEPECOBAH-
HOCTH, OTBETCTBEHHOCTH, OIIBITA, PEITy TAIl1, KOMIIETEHT-
HOCTH | Tipodero. Ha ocHOBaHMM MHOTOKpHTEPHAIBHON
olLleHKH Bo3MoxkHa aaantauus ELII, ee karoueBbIx ae-
MEHTOB IOJT TPUOPUTETHI PA3HBIX YUAaCTHHUKOB.

Janee aBropamu 6611 BeimosineH SWOT-ananus uz-
MEHEHHH JUTs KITIOUYEBBIX YYaCTHUKOB IIPOIiecca yIpaB-
nenus XKI[ OKU un Ha 0CHOBE CTPYKTYypHpPOBAaHHBIX
Kiro4eBbIX nemeHToB LIMII pazpaboransl pexkoMen1a-
uuu 1o ero BHenpenuto B JKL OKU.

PE3YJIBTATBI HCCIEJOBAHMUA

ITo pe3ynbraTtam aHAIUTHYECKOTO 0030pa aKTyallb-
HBIX HOPMaTHBHBIX JTJOKYMEHTOB, CBOJIOB, ITPABUJI, CTAH-
JTAPTOB, OMBITA SKCIUTyaTany [26] aBTOPHI BHITIOIHUIA
CPaBHHUTENBHBIN aHAIN3 CUCTEM YIPABICHHS IKCILTya-
tarueit OKU (Tabm.).

Jlis opraHM3anuy NpeauKaTUBHON IKCILTyaTalluu
OKH HeoOx0muMoO cOo3MaHUe peecTpa JaHHBIX, KOTO-
PBIif TIO3BOJIUT MOJIEIINPOBATH U MPOTHO3UPOBATH H3HOC
KOMMYHAJIBHBIX CETeH 1 000pyIOBaHu, pa3padaTeiBaTh
CTpaTernn UX MOAEPHHU3ALNH, IPOUISTH CPOKHU SKCILTY-
aTaluy, MUHIMHA3APOBaTh (PUHAHCOBBIE PACXOJBI, 110-
TepU KOMMYHAJIbHBIX PECYpCOB, TEM CaMbIM CO37aBast
KOM(OPTHYIO TOPOJICKYIO CPE/ly U CHIIKAsl COLIMAIIBHYIO
HanpsDKEHHOCTH 00IIECTBa. ABTOpaMU MPEIIoKeH Tepe-
YeHb aTpUOyTOB IS CO3MaHus peecTpa JaHHbIX B [IMII,
3HAYMMBIX, B TOM YHCJIE, TSl IPUHSTHS PEIICHNH Ha HTa-
Tie SKCIuTyaranu (puc. 3).

Emunas iudposast mnardopma yrpasnennst XKL OKN
MO3BOJIUT BKJIFOUUTH B 3TAIl B3aMMOJCHCTBUS HE TOJb-
KO TOCYZapCTBEHHBIE CTPYKTYPHI, TPOSKTHBIC, TTOAPSI-
HBIE U PECYPCOCHAOKAIOIINE OPTaHN3all|H, HO U yIIPaB-
JISTIOIIHE 1 SKCILTyaTHPYIOIINE OPraHU3aIH, a TAKXKe KO-
HEYHBIX MOJIb30BaTeNIell KOMMYHAIBHBIX YCIYT H Pecyp-
coB [27]. Ilo pe3ynsraram BeinonHeHHoro SWOT-ananmsa
npobiniem u npeumytiects [IMIT aBropamu paspadorana
MarpHIia, o KOTOPOH KK CyObEeKT CMOXKET OIICHUTD
TEKyIINe BO3MOKHOCTH M IIEPCHIEKTUBBI, 8 TAKKE BEPOSIT-
HBIC PUCKH M MX TIOCIISNICTBUSA (pHC. 4).

B HOs16pe 2024 1. Pacniopsixennem [IpaButenscrsa
Mocksbl Ne 64-16-684/24 6b11 yTBepxkaeH «Ilopsmok
yTBepxkaeHus anroputMos LIMII teppuropuu ropoaa
MoOCKBBI», pa3pabOTaHHBIH JemapTaMeHTOM HHGOP-
MAaLMOHHBIX TEXHOJOTUM. [l penienus 3ajgad 1o pas-
paboOTKe TaKMX aJITOPUTMOB aBTOPaMH MO PE3yibTaTaM
MIPOBE/ICHHBIX MCCIEJOBAaHUI pa3paboTaHbl PEKOMEH-
nmaruu 1o BHeapenuto [IMIT B XK1 OKH, 6mok-cxema
KOTOPBIX IIPEJCTAaBJICHA Ha puUC. 5.

3AKJIOYEHHWE U OBCYXJEHHUE

Vipasnenue XL OKW nomxHO OBITH OCHOBAaHO
Ha CHCTEMHOM TI0/IXO0JI€, OXBATHIBAIOIIEM MOJIHBIN CIIEKTP

OIEparyii 1o CO3aHMIO, TPOKIIA/IKE, SKCILTYaTaInH 1 MO-
JIEpHU3ALAY CETEN U COOPYKEHUI Ha HUX, B3AUMHOU yBSI3-
K€ C KOMIUIEKCHBIM PasBUTHUEM I'OpoJia U UCIOJIb30BAHUEM
COBPEMECHHBIX LlI/I(prBbIX METOAOB N TEXHOJIOTHMYCCKUX
pemennii. Ceituac mnanupoBanue skcruryaraun OK
0a3upyercs Ha HOPMAaTHBHBIX JOKYMEHTaX, TEKYLIEM
MOHHMTOPHHIE€ COCTOSIHHS CETeH M 00beMaX PEMOHTHBIX
pabot. OHO ocyIIeCTBIsIeTCS Pa3pO3HEHHO, UTO HE TT03BO-
JISIeT BBIITOJIHATH KOMIUICKCHBIN aHAIIM3 U IIPOTHO3MPOBa-
HHE ¥ 3aTPYIHSAET CBOCBPEMEHHOE BBISBICHHE MPOOIeM
7 ONITUMU3ALINIO PECYPCOB. ABTOPaMH OBLIO MPEIUIOKEHO
(hopmupoBaH¥e enrHON I(POBO TIATGOPMEL, B OCHOBY
KOTOPOH MOYKET OBITh MOJIOKEHO I(pOBOE MacTep-Tuia-
HHUpOBaHME I yrpasieHus Bcemu 3tanamu KL OKU,
B YaCTHOCTH [UIs Pa3pabOTKU CIIeHApHEB u3Hoca u (hop-
MUPOBAHNA JOPOXKHBIX KapT alallTUBHOIO IIJIAHWUPOBAHUA
IKCIUTYaTallMOHHBIX MEPOTIPHUSITHH.

W3 pe3ynbraToB aHaiu3a NpPeiCTaBICHHBIX BBIIIE
MCCIIE/IOBAHUH MOYKHO CJIeJIaTh BBIBOJL O TOM, YTO OTCYT-
CTBHE €ANHOTO PeecTpa CHCTEMAaTH3NPOBAaHHON HH(POP-
MalHH O PACTIONOXKEHUHN, TEXHUIECKOM COCTOSIHUHM U T1a-
paMeTpax 3KCIUTyaTalliy MHKEHEPHBIX KOMMYHHUKAIMH
BEJIET K HETaTHBHBIM ITOCIIEACTBHAM. be3 mocToBepHBIX
JAHHBIX CIIOKHO MPOBECTH 3((HEeKTUBHOE TUTAHUPOBA-
HHE MOJICPHHU3AINN 1 CBOEBPEMEHHbIE PEMOHTBI CETEH,
YTO NPUBOAUT K HUX 6BICTpOMy HN3HOCY 1 4YaCTbIM aBa-
pusiM. [IpencTaBieHHbII aBTOpaMHU TTepedeHb aTpuOyTOB
noMokeT 3G(EKTUBHO OTCaeKUBaTh cocTosinue OKU
B PEKMME PEaTbHOTO BPEMEHH BCEM yYacTHHKAM JKC-
IUTyaTallMOHHOTO Tpoliecca U B JlaJIbHEHIIIeM CHU3UTh
PHCKY BO3HUKHOBEHHS! YpE3BBIYAMHBIX CHTYaIHH, CO3/1a-
IOIINX YTpo3y it KoMdopTa 1 0e30IIaCHOCTH )KUTEIEH.
OH ITO3BOJIMT HE TOJIBKO KOHTPOJIMPOBATh TEXHMUECKOE
COCTOSIHUE, HO U peIIaTh MpoOieMbl OECXO3HBIX CETeH,
MIPOBOINTH UX MHBEHTAPU3AINIO, OTPETYINPOBATh BO-
MPOCHI 0ATaHCOBOW MPUHAUICKHOCTH M 3KCILTyaTaIlH-
OHHOW OTBETCTBEHHOCTH.

Buenpenue macrep-IiaHUpOBaHUS B OIIEPAaTUBHOE
YIIpaBJICHUC IMTPUHOCUT OYEBUIHBIC MTPCUMYIIIECTBA: CO-
KpaIaeTcst BpeMsl OTKJIMKA Ha 3asIBKH 110 00CTY>KUBAaHUIO
W JIOCTUTAETCS] SKOHOMHMS 33 CUET COKpalleHus1 (huHaH-
COBBIX 3aTpaT ¥ CHW)KEHHUS MOTEPh PECYPCOB, yiTydllla-
eTCsl KOOPIMHALIUS MEXK/Ly KOMMYHAIBHBIMH CITyKOaMH,
YIPaBJISTIONMMH OPTraHU3ALMSIMH, TTOAPSTINKAMH, TOPO/I-
cKuMH city>k0amu. CraHapTH3aLis Ipoueayp ooecednT
OLICHKY NIPUHSTHIX PEIICHWH Ha HETPOTHBOPEUUBOCTD,
MHHUMH3AINIO OMINOOK M CTOMMOCTH, PECYpPCHYIO pea-
JIM3YEMOCTh PEIIEHHH, YCKOPEHHE UX MPHHSITHS.

PazpaboraHHas cucTeMa KPUTEPHUEB OISl OLICHKU
s dexTuBHOrO McHoab30Banus [IMII maer BO3MOXK-
HOCTh 00ecre4ynTh THOKOE pearupoBaHUE U H3MEHE-
HUE enuHON nU(POBOI MWIAaT(GOPMBI MO/ MOTPEOHOCTH
CcyOBeKTOB. Pa3paboTaHHbIC pEKOMEHIAIMH IO BHEIPE-
Huto ELIIT na ocrose IIMII MoryT OBITH MCIIOJIB30BAHBI
JUISL Pa3BUTHSI CUCTEMBI TIPEIMKATUBHON AKCIUTyaTallly,
MIOBBINICHNS KauyecTBa cepBuca rnorpedureneit. Jlan-
HEWIIINe MCCIIeIOBAHMS JISKAT B HAIIPABJICHUH Pa3BUTHS
CHCTEM TIAaHUPOBAHUS SKCILTYaTAIIOHHBIM ITPOLIECCOM
Ha OCHOBE IIPUMEHEHNS MHTEIJIEKTyabHbIX cucteM, [oT
1 M POoBHIX HH(OPMAITMOHHBIX Mozaeneit OKU.
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