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AHHOTAUMA

BBepeHune. OpdheKTMBHOCTb peanu3aumy MpOeKTOB KOMMIEKCHOro passuTus Tepputopuid (KPT) Hanpsmyto 3aBucut
OT NPUMEHSAEMbIX METOAOB yrnpaBsfieHns. B cBA3N ¢ 3TMM akTyanbHbIM CTAHOBUTCH BOMPOC Nepexofa OT TpaauLMOHHOTO
0OBEKTHO-OPUEHTUPOBAHHOIO YNPABMEHUS K KOMMNIIEKCHOMY YrpaBreHuio Xn3HeHHbIM Liuknom (XKL|) Bcero npoekTa B Le-
nom. 3T0 NpUBOAUT K HEOBXoAMMOCTM pa3paboTkM HOBbIX CUCTEMHbIX KpUTEpUEB ANs knaccudukaumm un Beibopa opra-
HM3aLMOoHHO-TexHonornyecknx pewenun (OTP) ana kaxgoro atana XKL, o6bekToB cTpouTenscTBa. Llenb nccnenoBaHus
cBoawunack K paspabotke cuctemHon knaccudpukaumm OTP ang ynpaenexus XKL| o6bekToB cTponTenscTea B npoektax KPT
Ha OCHOBe BBEEHHOIO aBTOpaMu CUCTEMHOIO CBOWCTBA — aBTOHOMHOCTMW.

Matepumansi u metoabl. MeTtogonoruyeckoi 6a3oi nccnefoBaHus SBRsSOTCS obLlas Teopus CUCTEM, MPUHLMMbBI U UHCTPY-
MEHTbl CUCTEMOTEXHMKM CTPOUTENbBCTBA, CUCTEMHBIV aHan13, MOAenupoBaHue 1 ynpasneHue puckamv. OGbekTbl CTpou-
TenbcTBa B npoektax KPT paccmaTpuBaloTcs Kak CroxHble CUCTEMbI, B3aUMOAENCTBYIOLLME C BHELLHEW CpeAon 1 AEeKOMMO-
31pyemMble Ha NOACUCTEMbI, KOMMOHEHTbI 1 3NIEMEHTBI.

PesynbraTbl. CchopMmynmnpoBaHa CyLLHOCTb MOHSITUSI aBBTOHOMHOCTM OObEKTa CTPOMTENLCTBA Kak SMEPKEHTHOMO CBOMCTBA, Xa-
paKTepM3YIOLLIETO ero CrocoBHOCTb (PYHKLMOHMPOBATL B YCIOBUSIX HEOMNPeAEneHHOCTV BHeLLHeW cpeabl. [peanoxeHa YeTbipex-
ypoBHeBas knaccudmkaums OTP ansa obbektoB KPT, paspabotaHa MHOrokputepuasibHas CTpyKTypa Afisi Bbibopa 1 hopmMmnpoBa-
Hus OTP, uHTerpypytoLLas Takme napameTpbl, Kak Maclutab cvctemsl, atan XKL, ypoBeHb yrnpaBneHus 1 ypoBeHb aBTOHOMHOCTY.
BbiBoabl. [NpeanoxeHHas knaccudukaums gaet KOMMMAEKCHbIA MHCTPYMEHTapuin AN NPUHATUS YNpaBieHYecknx peLle-
HWIA, NO3BONSISA LierieHanpaBieHHO BO34EeNCTBOBaTb Ha NapamMeTpbl 0ObekTa CTPOUTENBCTBA A JOCTUXEHUS Tpebyemoro
YPOBHSI @aBTOHOMHOCTU Ha npoTsixkeHun Bcero XKLI. MonyyeHHble pe3ynbtaThl AalOT OCHOBbI ANs pa3BUTUS METOLOB Mpo-
rHO3HO-MOHUTOPWHIOBOTO yrnpaerneHus obbektamu KPT. [anbHelwme nccrnegoBaHust aBTopos OyayT NOCBALLEHbI BONpocam
yrpaBreHusi napameTpaMmu obbekTa CTpouTENbCTBA Afsi 0b6ecrneyeHnss ero aBTOHOMHOCTU B 3a[aHHbIe CPOKM C YYETOM
UMEIOLLIMXCS OrPaHNYEHUA 1 ONpeaeneHnst rpaHuL, aBTOHOMHOCTH.
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ABSTRACT

Introduction. The efficiency ofimplementation of integrated territorial development projects (ITDP) directly depends on the ap-
plied management methods. In this regard, the issue of transition from traditional object-oriented management to integrated
management of the life cycle of the entire project becomes relevant. This leads to the need to develop new system criteria for
classification and selection of organizational and technological solutions (OTS) for each stage of the life cycle of construction
projects. The purpose of the study was to develop a system classification of OTS for life cycle management of constru-
ction projects in ITD projects based on the system property introduced by the authors — autonomy.

Materials and methods. The methodological basis of the study is the general theory of systems, principles and tools of sys-
tem engineering of construction, systems analysis, modeling and risk management. Construction objects in ITD projects are
considered as complex systems interacting with the external environment and decomposed into subsystems, components
and elements.

© AA. Apamuesud, A.A. N\annayc, 2025
PacnpoctpaHsieTcs Ha ocHoBaHuu Creative Commons Attribution Non-Commercial (CC BY-NC)



OpraHu3aUnMoHHO-TEXHOAOITMYECKUE PELLEHUS NMPU YrpaBAEHUM XUSHEHHbBIM LIMKAOM 06bEKTOB

y C. 176-188
CTPOUTEALCTBA B MPOEKTaX KOMMAEKCHOIO pa3BUTUS TEPPUTOPHI

Results. As a result, the authors formulated the essence of the concept of autonomy of a construction object as an emer-
gent property characterizing its ability to function in conditions of uncertainty of the external environment. A four-level classi-
fication of OTS for ITD objects is proposed, a multi-criteria structure for selecting and forming OTS is developed, integrating
such parameters as the scale of the system, the stage of the life cycle, the level of management and the level of autonomy.
Conclusions. The proposed classification provides a comprehensive toolkit for making management decisions, allowing for
a targeted impact on the parameters of the construction object to achieve the required level of autonomy throughout the life
cycle. The results obtained provide the basis for developing methods for predictive and monitoring management of ITD
objects. Further research by the authors will be devoted to issues of managing the parameters of construction objects to
ensure their autonomy within the specified time frame, considering the existing restrictions and determining the boundaries
of autonomy.

KEYWORDS: integrated development of territories, construction systems engineering, organizational and technological
solutions (OTS), systematization of OTS, life cycle management, digitalization of the construction industry

FOR CITATION: Adamtsevich L.A., Lapidus A.A. Organizational and technological solutions for managing the life cycle of
construction projects in integrated territorial development projects. Stroitel’stvo: nauka i obrazovanie [Construction: Science

and Education]. 2025; 15(3):11. URL: http://nso-journal.ru. DOI: 10.22227/2305-5502.2025.3.11

Corresponding author. Liubov A. Adamtsevich, AdamtsevichLA@mgsu.ru.

BBEJEHUE

Peanu3zanusi mpoeKTOB KOMIUIEKCHOTO Pa3BHTHS
tepputopuii (KPT) monpasymeBaeT Bo3BeeHNE 00BEK-
TOB CTPOUTEJHCTBA C PA3HBIM HA3HAYEHHEM Ha eTMHOM
TeppuTopun. TpaaunnoHHbIE METOIBI YIIpaBIeHus, (o-
KyC BHUMaHHsI KOTOPBIX COCPEIOTOYEH Ha OTAEIbHBIX
00BEKTax, TePAIOT CBOIO 3(h(HEKTUBHOCTH, M BO3HUKAET
HEOOXOIUMOCTh B MCIOJIb30BAaHUN WHTETPUPOBAHHBIX
MTOJIXOIOB K YIPaBIEHUIO KN3HEHHBIM nukiiom (JKII)
HE TOJIBKO KaXkJIOTO OTJIENILHOTO 00BEKTa, HO BCETO KOM-
IUIEKCA B IIEJIOM C yYETOM KOOPANHALUY AEATEIbHOCTH
BCEX yYaCTHHKOB IpoOliecca: 3aCTPOUIINKOB, IIPOEKTH-
POBIIMKOB, MOAPSITINKOB, TOCTABIINKOB, OPTaHOB BIla-
CTH U Apyrux Ha Bcex 3ranax JKLI.

B cBsI3M ¢ 3TUM aKTyaJIbHBIM CTAHOBHUTCS BOTIPOC
NPUMEHECHHSI YHUBEPCAIBHON MEpPbl WIM KPUTEPHS,
MO3BOJIAIONIETO MPOBECTH KIACCU(PHUKALNIO OPTaHU3a-
uoHHO-TexHosornueckux pemennid (OTP) oobexToB
crpourenbscTBa B poekTax KPT Ha pasnuuHbIX ypoB-
HSIX yrpaBiieHus. TakuM mapameTpoM MOXKET BBICTY-
MUTH MPEUIOKEHHOE aBTOPAMH CHCTEMHOE CBOWCTBO
ABTOHOMHOCTH OOBEKTOB CTPOUTEILCTBA B IPOEKTAX
KPT.

B o6iem ciydae 1oy aBTOHOMHOCTBIO CHCTEMBI
MIPUMEM €€ CITIOCOOHOCTh COXPAHATH (PyHKIIHOHATIBHYIO
LEJIOCTHOCTD U aJIalITUPOBATHCS K M3MEHSFOLIMMCS Y C-
JIOBUSIM BHEUIHEH cpesibl (IPUPOIHOTO U TEXHOTEHHOTO
XapakTepa) ¢ MUHUMaJIbHBIM BMEIIATEeILCTBOM, OCHO-
BaHHYIO Ha CHHTE3€ €€ Ha/Ie)KHOCTH — BEPOSTHOCTHON
Mepe 0e30TKa3HOCTH, YCTOWYMBOCTH — COXPAaHEHHH
XapaKTepUCTUK B AOMYCTHMBIX IIpeesax MpH BO3MY-
IIEHUSX ¥ 0E30MaCHOCTH — 3alUIIEHHOCTH OT KOM-
TUIEKCHBIX yTPO3.

Lenbro uccnenoBanus sBisgeTcs: pa3paboTka cH-
cremHoi knaccupukammu OTP nmpu ynpasnennn XK1
00BbeKTOB cTpouTenbeTBa s mpoekroB KPT ¢ yuerom
HOBOTO CHCTEMHOTO CBOMCTBA — aBTOHOMHOCTH 00B-
€KTa CTPOUTEIBCTBA, a TAKXKE OIPEAETICHNE TI0/IX010B
K YIPaBJICHHUIO TTapaMeTpaMu AJIsi 00ECIIeUeHHs 1ieTie-
BOTO YPOBHSI aBTOHOMHOCTH.

MATEPHUAJIBI U METO/bI

B kauecTBe TeOpeTHUECKON OCHOBBI HCCIIEI0BA-
HUS BBICTYTIAIOT 00IIasi TEOPHsI CUCTEM, HHCTPYMEHTHI
W METOJIBI, @ TAK)KE OCHOBHBIE MTPUHIINIIBI CHCTEMOTEX-
HUKHU CTPOUTENILCTBA, K KOTOPBIM OTHOCSTCS:

* CHCTEMHBIH MOJIX0]], PACCMAaTPHUBAIOLINH CTPOU-
TEJIbHBII O0BEKT KaK eIMHOE 11eJI0€, COCTOSIIEE U3 B3a-
MMOCBSI3aHHBIX JIEMEHTOB;

* KOMIIJICKCHOCTB, T.€. y4eT BceX (DakTopoB, OKa-
3BIBAIOLIMX BIMSHHUE HA ()YHKIIMOHUPOBAHHE CHCTEMBI;

* UEPAPXUYHOCTh — JCJICHHE CTPOUTEIBHOTO
00BbeKTa, KaK CHCTEMbI, Ha TIOICHCTEMBI PAa3HBIX YPOB-
HEW;

* yHIpaBJ€HHE PUCKAMU 3a CUET UX CBOEBPEMEH-
HOW UACHTH()UKAIIUH,

 ymnpasnenne XK1 ctpoutensHOr0 00BEKTa, YTO
03HAYaeT PacCMOTPEHHE €Tr0 Ha MPOTSHDKEHUH BCETO
JKU3HEHHOT'O IIUKJIA OT MPOEKTUPOBAHUS U CTPOUTEIb-
CTBa JI0 AKCILTyaTalliH, PEKOHCTPYKIMH U CHOCA.

K 0CHOBHBIM HHCTPYMEHTAM U METO/IaM CHCTEMO-
TEXHUKH CTPOUTEIHCTBA MOKHO OTHECTH CHCTEMHBIN
aHaJIU3 U CUCTEMHOE NMPOEKTUPOBAHUE, MaTeMaTHye-
CKO€ M MMHTALMOHHOE MOJIeJNpoBanue, nuHdopma-
IIMOHHOE MOJICIMPOBAHUE M METOIbl YIPABICHUS PH-
CKaMH, BKIIOYAIONIUMHU HUICHTH(QHUKAIUIO W OLEHKY
PHCKOB, a TakXe pa3pabOTKy Mep MO WX CHUKEHHUIO
MIPU peau3alii CTPOUTENILCTBA.

HpI/I 9TOM CTOUT OTMECTUTH, UYTO LCJIb CUCTEMOTCX -
HUKH CTPOUTEIHCTBA — HE TOJIBKO CHIKEHHE 3aTpar
U CPOKOB CTPOUTENBCTBA, HO M 00ECIICUCHNE YCTOHIH-
BOT'O CTPOMTENBCTBA U PA3BUTHUS TOPOAOB.

YprHHeHHaﬂ CcXeMa MPUMEHCHHUSA CUCTEMOTEXHHU-
KI B CTPOUTENBCTBE MPEACTaBICHA Ha pucC. 1.

OOBEKT JaHHOTO MCCIIEI0BAHMS — CTPOUTEIIBHBIC
00BEKTHI B MPOEKTaX KOMILJIEKCHOTO Pa3BUTHUSI TEPPH-
topuii. IIpu stom 06wexTsl KPT paccmarpuBatorces
HE TOJIBKO KaK CHCTEMa, B KOTOPOIl BBIJEISIOT ITOJICH-
CTEMBbl, KOMIIOHEHTBI U 3JIEMEHTBI, HO KaK 3JIE€MEHTBI
CUCTEMBI, HAXOASIINECS BO B3aUMOJCHCTBUU C OKpY-
Karomel BHemHel cpenoii. [lox moacucremoii Oynem
MPUHUMATh YaCTH CHCTEMBI, KOTOPBIM MPHUCYIIA OTHO-
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Puc. 1. Anroputm paboThI ¢ CHCTEMOI B paMKax CUCTEMOTEX-
HHUKH CTPOUTENBCTBA

CHUTEJIbHAs CAMOCTOSITENILHOCTb, OTpe/eiisieMast CTere-
HBIO CBOOOJIBI, a MOJ] DIIEMEHTOM CHCTEMBI — HEJICTH-
MYIO 9acTh CUCTEMBI C OJTHO3HAYHO OIPEACICHHBIMA
byHKIUsIME. B TO e Bpemsi, OIUpasCh Ha OOIILYO TEO-
PHIO CHCTEM, ITOJT KOMITOHEHTOM TIPHMEM JIFO0YIO 4acTh
CHUCTEMBI, HAXOISAMIYIOCS BO B3aMMOCBS3U C JPYTHMH
YaCcTSMHU CUCTEMBI (IIOJCHCTEMAMH WIIN JIEMCHTAMH).
Puc. 2 unmocTpupyeT 00IIyI0 CTPYKTYPY CHCTEMBI
1 B3aUMOJICHCTBHE €€ DIIEMEHTOB.

Kak ykazano B padote [1], mpu peanu3amuu mnpo-
ekToB KPT Ba)XHBIMHU SIBISIIOTCSI TAKWE HAIPABIICHMUS,
Kak oOecIieueHrne HaceIeHUs KITbeM, paOOINMA Me-
CTaMH, COIMAJIBHOM, TOPOKHOMN U MHKECHEPHOU HH(Dpa-
CTPYKTYpPOH, pacCMOTpPEHHE KOTOPBIX IIEIECO00Pa3HO
B paspese:

* KOMIUICKCHOTO Pa3BUTHsI TCPPUTOPUH KON 3a-
CTpOIKY;

* KOMIUTEKCHOTO Pa3BUTHS HEKUIOH 3aCTPOHKH;

* KOMIUIEKCHOTO Pa3BUTHS HE3aCTPOESHHON TeppH-
TOPUH.

OpraHnu3anMoOHHO-TEXHOJOTUYECKUE PEIICHHS
Takke OynyT 3aBuceTh oT 3rana )KL 00bekToB cTpo-
urenbeTBa B rpoektax KPT, B 3To# cBSI3M MOXKHO BbI-
JICITUTH!

1. OTP Ha 3Tame TeXHUKO-IKOHOMHYECKOTO 000-
cHoBanus naBectunnii (TO0) — komrieke Mep, onpe-
JIEJISIONINA CIToco0 peanu3aniyl MpoeKTa, BKI0YAr0-
MUK BBIOOP KITIOUEBBIX TEXHOJIOTHH, 000pYyIOBaHUs
1 MeToz10B BhImoHeHus: CMP; opsigok opranm3amnun
CTPOUTENILHOTO MpPOIecca BO BPEMEHHU U B IPOCTPaH-
CTBE; TIOTPEOHOCTh B OCHOBHEIX pecypcax; B3amMo-
CBsI3b MEXJY yuacTHHKaMH npoekta. OCHOBHas 3aj1a4a
OTP Ha sTame 000CHOBAaHUS WHBECTULIHNA CBOJUTCS
K CO3/IaHUI0 TEXHOJIOTUYECKH U OPTaHU3aI[MOHHO BbI-
MOJIHUMOM MOJIEIIH ITPOEKTa, JIOCTATOYHON ISl Halexk-
HOTO pacuera 3aTpar, CpoKoB, 3P(HEKTUBHOCTH U 000-
CHOBAHUS 11eJIECO00PA3HOCTH HHBECTHIIUH.

2. OTP na 3Tamne npoeKTUPOBaHMUI 0OBEKTOB CTPO-
UTENIbCTBA — KOMIUIEKC MEPOTIPHUSITHH, 3aKiajbIBac-
MBIX B TIPOEKT 00BEKTa CTPOUTENHCTBA, HAPABICHHBIX
Ha obecrieueHue dPHeKTUBHOrO QyHKIIMOHUPOBAHMUS
00BEKTa CTPOUTENBCTBA B OyaymieM [2, 3], BKiIrodas
METO/Ibl OpTaHu3anuu pabot, BEIOOP 000pynOBaHus,
TEXHOJIOTHYECKUE TPOIIECCHI, a TAK)KE B3aUMOJICHCTBHUEC
YYaCTHHKOB TipoekTa. Kpome Toro, 10mkHO ObITh 00ec-
MIEYCHO YMPABICHUE PUCKAMH 32 CUET UX BBISIBICHHUS
1 pa3pabOTKN MEPOTIPHUATHH 110 NX MAUHUMH3AIIHN.

3. OTP Ha sTane cTpOUTETHCTBA — ITO KOMILIEKC
MEpOTIPUATHI, HAITPaBICHHBIX Ha 3(h(eKTHBHYIO opra-
HU3ALUI0 ¥ ONTUMU3ALMIO CTPOUTENBHOIO Mpolecca,
BKJTIOYAst pa3pabOTKy TEXHOJOTHUECKUX KapT, CXEM
MPOM3BOJICTBA PadOT, ONpe/ielieHue MOTPeOHOCTH pe-
CypCOB, BEIOOP METOOB CTPOUTEIHCTBA U KOOPIMHA-
IUI0 Pa3JInYHBIX 3TAnoB pador. OcHoBHas neab OTP
Ha JTare CTPOUTEIhCTBA — 00ECIICUCHHE BHITOTHCHMUS
CTPOUTEIHLHO-MOHTQ)XXHBIX pA0OT B MOJHOM COOTBET-

Okpykarolias cpera

BemectBo

DHeprus

Puc. 2. CtpykTypa cHCTEeMBI B 0O0IIEM BHIE
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CTBHUU C MMPOCKTOM, B YCTAHOBJICHHBIC CPOKH U C TpE-
OyeMBIM KadeCTBOM, HE TOJIFKO B paMKaxX OOIKeTa,
HO ¥ C COOJIOZICHHEM HOPM 0e30MacHOCTH M OXPaHbI
OKpykarorieii cpensr [4, 5].

4. OTP Ha »Tarme dKCIuTyaTaluid — 3TO KOMIIIEKC
MEPONPHUITHH, TPOLEAYDP, HHCTPYMEHTOB U CUCTEM,
HaIpaBJICHHBIX Ha 3G deKTHBHOE U Oe30macHoe (HyHK-
IIMOHUPOBaHNE 00BEKTA MOCJIE ET0 BBOAA B IKCILTya-
tanuto. IIpu paccmorpennn OTP nHa sTane skcrutyara-
IUU CJICAYET OTMETUTh, YTO PEUICHUS (DOKYCHUPYIOTCS
Ha TTofiep>KaHuH paboTOCTIOCOOHOCTH 0OBEKTa CTPOH-
tesberBa, OTP Ha sTane npoekTHpOBaHMS HAPaBIICHBI
Ha [PEAOIPENEICHUE XapaKTEePUCTUK U yCIOBUN 3TOU
paborocmocobHOCTH [5, 6].

5. OTP na srame cHOca M YyTHIM3aUU 00BEK-
TOB CTPOUTENIBCTBA BKJIIOUAIOT pa3paboTKy MpPOEKTa,
obecmeunBatomero 6e3omnacHoe u dHHEKTHBHOE BBI-
MOJIHEHHE PadOT MPH JIEMOHTaXe 00bEKTa CTPOUTEIb-
CTBa, YYUTBIBAsE METO/BI PA3JeIILHOTO cOOpa OTXO0B
U UX yTHIU3amio [7].

B TO ke BpeMs IpOBECHHbBIC paHee UCCIIeI0Ba-
HUS TTO3BOJIMJIM BBISIBUTH KJIIOUEBBIE TeXHOJOTHU MH-
nmyctpud 4.0, IprIMEHEeHNEe KOTOPHIX MOBBICHT 3] dek-
TUBHOCTH peanuzanuu npoekros KPT, cpeny koTopbix
Kiro4eBbie — 1udpossie nBoriHukH (11/1), TexHOoMOrMM
MH()OPMAIMOHHOTO MOJICTUPOBAHSI, MHTEPHET BEIeH
U rpouee.

HpI/I 9TOM OOJIBIIMHCTBO CJIOXKHBIX TEXHHYECKHUX
CHUCTEeM, JUII KOTOPBIX cozmarores L1J], obmamaror ¢ppak-
TaJILHBIMH CBOWCTBAMH, K KOTOPBIM OTHOCSITCSI CAMOIIO-
nobue, MaciitabHasi ”HBAPUAHTHOCTb, PEKYPCHBHOCTb.

HudpoBoit nBOIHUK, TOCTPOCHHEIH C yU4eTOM
(pakTaJbHONW HMPUPOABI, SBISETCS HEepapXHUECKOU
CCTHhIO B3aMMOCBA3aHHBIX I[BOf/'IHI/IKOB, YTO IIO3BOJIACT
MOBBICUTDH 3(PPEKTUBHOCTh MPUMEHEHHS TEXHOJIOTHA
B npoekTax KPT.

MOKHO TOBOPHTB O TOM, YTO KaKIbIii YPOBECHB OY-
JeT (ppakTanbHBIM YIPOIIEHHEM HITH YCIOXKHEHNEM CO-
CEeITHUX YPOBHEH, IIPH 3TOM JIaHHbIE C HI)KHUX yPOBHEH
arperupyroTCsl U UCMONIB3YIOTCS JIJIsl KATHOPOBKH MO-
Jieneil Ha BEpXHUX YPOBHSIX, & KOMaH/Ibl, TIOJyUYCHHBIE
C BEpXHHUX YPOBHEH, ICTATM3UPYIOTCS M HCIIOJIHSIOTCS
Ha HIWKHHX [8-20].

Kpome Toro, B koHIIeTINY TH(POBEIX TBOWHUKOB
JIaTYNKU HHTEPHETA BElIel reHepUpYIOT OOJIbIINE 00b-
eMbl HH(OpMAIIMH, KOTOPbIC TaKke 001a1a0T (hpak-
TAIBHBIMH CBOHCTBaMH.

[IpupoaHble M TEXHOTCHHBIE MPOLECCHI, OKa3bl-
BAIOIIME BIMSHUE HA SKCIUTyaTalMi0 00bEKTOB CTPOH-
TEJILCTBA, TAKKe (PPAKTANBHBI ITO CBOEH CYTH, UTO JaeT
BO3MOXXHOCTB OCYIIECTBIIST MPOTHO3 HArPY30K, MOJIe-
JMPOBaHKE U3HOCA U CTAPEHUS, U IEPEUTH K IPOrHO3-
HO-MOHHUTOPUHTOBON MOJEIH YTPABICHHUS OOBEKTAMH.

PE3VYJIBTATBI

IIpoBenenHoe ucciaeqoBaHUE MO3BOIUIO CHop-
MHUPOBaTh CyTh CHCTEMHOCTH CBOIMCTBa aBTOHOMHOCTH
00BEKTOB CTPOUTEIHCTBA B pa3pese mpoektoB KPT.

Takum 00pa3oM, aBTOHOMHOCTb 00BEKTa CTPOUTEIb-
CTBa — HMEPKEHTHOE CBONMCTBO CUCTEMBI, SBISIOIEE-
Csl Pe3yAbTaTOM LEJIEHANIPABIEHHOIO MPOEKTUPOBAHMS,
MHTETPALUH U YIPABICHNUS MHO)KECTBOM B3aUMOCBSA3aH-
HBIX KOMIIOHEHTOB: MHXKCHEPHBIX, TEXHOJIOTHYECKUX,
OpraHM3alMOHHBIX. JlJaHHOE CBOMCTBO XapaKTepU3yeT
00BEKT CTPOUTENHCTBA KaK aKTHBHYIO, YCTOMYHBYIO
W aJalTHBHYIO CUCTEMY, OPUEHTHPOBAHHYIO Ha o0ec-
neyeHne ee (PyHKIMOHMPOBAHUS B YCIOBUSIX HEOIpE-
JICIIGHHOCTH BHEUTHEH CPeJibl, YTO KPUTHUECKH BasKHO
npu peanusanuu npoektos KPT, rae ycroiunBocTs,
Ha/Ie)KHOCTh M 0€3011aCHOCTh CHCTEM HalpsIMyIO OKa-
3BIBAIOT BIMSHUE HAa KAYECTBO JKU3HEIEATSILHOCTH Ha-
CeJIEHMsI U YCTOMUYMBOE pa3BUTHE TOPOJIOB.

Omnwupasicb Ha CUCTEMOTEXHUKY CTPOHUTENIBCTBA,
1o MaciuTaly BBIIENSIOT CIIEIYIONINE YPOBHU: CUCTEM-
HBIW, TIOJICUCTEMHBINH, KOMIIOHEHTHBIHN, DJIEMECHTHBIN.
Konnenryansras monens npuaatus OTP npu ympasie-
Huu XK1 06bekToB cTpouTenscTBa B mpoekTax KPT mo-
JKeT OBITh CTPYKTYPHPOBAHA T10 CIIEAYIONIHM YPOBHSIM:

I.  CucrtemHBIIf ypOBEHB:

I.I mpoexT KOMIJIEKCHOTO Pa3BUTUS TEPPUTOPUU
JKUIION 3aCTpoiKy;

LIl mpoeKT KOMIUIEKCHOTO pa3BUTHS HEXUIION 3a-
CTPOMKH;

LIIT mpoeKT KOMIUIEKCHOTO pa3BUTHS HE3ACTPOEH-
HOM TeppUTOpHUH.

II. TlogcucTeMHBIN YypOBEHbB:

IL.I conmanbaas nHPPACTPYKTYpa;

ILII TparcniopTHas HHPPACTPYKTYPA;

ILIIT umxenepHast uH(GpacTpyKTypa;

ILIV xwunas 3actpoiika.

III. KoMnoHEHTHBIH YPOBEHD:

1.1 006BeKTHI colManbHON HHPPACTPYKTYPHI;

IILI. I momikoibHEIE 00pa30BaTEIBHBIC YUPEKIC-
HUS;

IT1.I.IT o6mieoOpa3zoBaTenbHbIe OpraHU3aInH;

H1.IIII GosmpHMIIBI (B TOM YHCIIE TETCKHUE);

11TV nonmuknuHuKy;

II1.I.V nponoBosibCTBEHHBIE U HENTPOLOBOJIBCTBEH-
HBIE€ Mara3uHbl;

IIL.IT 06BeKTHI TPaHCTIOPTHOW MH(PPACTPYKTYPHL;

HILILI nopoxHas ceTb, BKIOYast aBTOMOOMIIbHbIE
JIOPOTH, MOCTBI, 3CTAaKaAbl, TOHHEIIU, Pa3BsA3KHU;

IILILII xesne3HONOPOKHBINA TPAHCIIOPT, BKIIOUAs
KEJe3HOAOPOXKHBIC MMyTH U TMOJIOTHO, BOK3aJIbl, CTaH-
I[UH, OCTAHOBOUYHBIE MYHKTHI, JIEMIO U MIPOUEE;

IILILIII asponopThl, a3pOapOMBIL;

IILIL.IV Mopckue u pedHble MOPThl, BOK3aJIbl, Ka-
HaJIbI,

III.II.V obmecTBeHHBIN TPAHCIIOPT: OCTaHOBOY-
HBIE KOMIUICKCHI, CTAHIIUN METPOIIOIUTEHBI, ICTO, aBTO-
CTaHIIUU U [IPOUEE;

IILIL.VI comytctBytomme 00bekThl: A3C, cTaHINN
TEXHUYECKOTO OOCITYKUBAHUS U ITPOUEE;

IILIII uHXKeHepHbIe CeTH U KOMMYHUKAIUY;

II1.III.I 06BeKTHI BOGOCHAOKEHUS W BOLOOTBEE-
HUS;
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OpraH13aLMOHHO-TEXHOAOMMYECKME PELLEHUS MPU YIPaBAEHUN XUSHEHHbBIM LIMKAOM 06bEKTOB

C. 176-188

CTPOUTEALCTBA B MPOEKTAX KOMIAEKCHOIO Pa3BUTUSI TePPUTOPMI

HILIIL.II 0ObeKTHI MEKTPOCHAOKEHHUS;

IILIILIII 0OBEKTHI TEMI0CHAOKEHMS

IILIIL.IV 00beKThI Ta30CHAOKEHHS;

HI.IV 00BbeKTHI XKUIIOH 3aCTPONKH;

III.IV.I. MHOrOKBapTHpHBIE KUIIbIE JOMA;

[ILIV.II nHauBuAYyanbHbIE )KUIIbIE JOMA;

[II.IV.III rOCTHHUIEI U aHAJIOTHYHBIE 0OBHEKTHI
pa3MereHus 1 rmpodee.

IV. DnemeHTHBII ypOBEHb:

IV.I KOHCTpYKTUBHBIE 3JEMEHTHI IPaKJAaHCKUX
1 IPOMBILUIEHHBIX 3aHUI U COOPYKEHU;

IV.LI pyrnamenTsr;

IV.LII crensr;

IV.LIII xonoHHEI;

IV.I.IV nepexpsiTus;

IV.L.V Ganku u purenu;

IV.I.VI depmsr;

IV.L.VII nectautp! u 1 TOBHIC ITaXTHI;

IV.I.VIII neperopoaku;

IV.LIX xpsimra (KpoBis);

IV.1.X nonsr;

IV.I.XI orpaxkmarornie KOHCTPYKINH (OKHA);

IV.II KOHCTPYKTHBHBIE 3JIEMEHTHI MHKEHEPHBIX
COOPYKEHUI;

IV.ILI onopsr;

IV.ILII nponeTHble CTpOEHUS;

IV.ILIII 3emiistHOE TIOJIOTHO;

IVILIV nopoxHast onexna.

IIpu aToM cuctema ympasneHus B mpoekrax KPT
SBIISIETCSl TUHAMHYECKUM 00BhekToM, riae OTP Tpeby-
tores Ha kaxaom arane XKL 1o nepapxuu ynpasienus
MIPUMEM: CTpaTeTHYeCKUi ypOBEHb yIpaBieHus (Tpe-
obmanarot monrocpounsie OTP Ha ropu30HT MIAHUPO-
BaHUsA 5 U OoJjiee JIeT); TAKTUYCCKUH (CpeHEeCPOUHbIe
OTP na 1-3 roma); onepanoOHHBINA (KpaTKOCPOUHBIE
nporeccabie OTP) u moxanpHeI (cpounsie OTP).

ITo sramam XKI[ nmpumem OTP Ha sTame o0o-
cHOBaHMsI nHBecTHLMI (Hanbomnee apdexrnusl OTP
CTpaTeruyeckue), Ha dTarne NpoeKTHpOBaHUs (Haubo-
nee s dexruBabie OTP cTparerudyeckue U TaKTHYe-
ckue), crpoutenseTBa (peodmagaror OTP TakTiueckme
U OTIepaIoOHHEIC), dKCILTyaTaruu (mpeodnanaror OTP
OlepalioHHbIe U JIOKAJbHBIE) U cHOca (IpeodianaroT
TakTuyeckue u JokanbHele OTP). OqHako CTOUT oT™Me-
TUTh, uT0 OTP pazpabareiBatoTcs Aiis Beex dtamoB XK1
1 yPOBHEH yIpaBIICHUSL.

ITo ypoBHIO aBTOHOMHOCTH BBLAEINM IOJHYIO aB-
ToHOMHOCTS (I1), OrpaHIYeHHYIO (YaCTHIHYO0) aBTOHOM-
HOCTh (O) B KPUTHUYECKYIO aBTOHOMHOCTB crucTeMsl (K).

Crpykrypa mabnoHna pazpadorkn OTP 1o yposHio
npuHATHAA pemeHnit mo stanam JKII 00bexToB cTpon-
TEJIbCTBA B 3aBUCUMOCTH OT WX Macuitada U ypoBHs
ABTOHOMHOCTH B 00IIIeM BHJIE IIPE/ICTaBIIeHa Ha PUC. 3.

3AKJIIOYEHUE

B pamKkax 1mpoBeieHHOT0 UCCIIeIOBaHusI pa3padoTa-
Ha CTPYKTypa cucteMHoi knaccudukanuu OTP Ha sTa-
nax JXKI[ o6vexkroB KPT, koTopast oObequHsACT Takue
KJTFOYEBBIE TIOHATHS, Kak MacimTad cucremsl, atan KL,
YPOBEHb YIPaBIECHUS M YPOBEHb aBTOHOMHOCTH. Takum
00pazoM, MOSIBIISIETCST BOBMOXKHOCTH YIIPABJICHUs Mapa-
MeTpaMH 00BEKTa CTPOUTEIHCTBA JUIsl 00ECTICUSHNUS eT0
ABTOHOMHOCTH B 3a/IaHHBIC CPOKH.

IIpu >TOM mpocnexuBaeTcst YeTKasi B3auMOCBS3b
Mexxay stamamu JKL, roe sTam 000CHOBaHMS WHBE-
CTUIIUH U TPOEKTUPOBAHUE OMPEICIISIOT HadaJbHbIC
ycnoBust st 00bektoB KPT, 3HaueHne ypoBHS UX aB-
TOHOMHOCTU. Ha maHHOM 3Tarne 3aKkiaabIBaloTCs TaKue
MapaMeTphl, Kak MaTepUaIbl, KOHCTPYKTUBHBIE PEIICHUS,
CHCTEMBI 0€30ITaCHOCTH 1 Tpodee. DTall CTPOUTEIbCTBA
BIIMSIET HA CKOPOCTh M3MEHEHUS TapaMeTpoB OOBEKTOB
U YPOBEHb X aBTOHOMHOCTH, TIOCKOJIBKY B 3TOT NEPUOJ
TEOPETHUECKHE MTapaMeTpBbI, 3aJI0KCHHbIE Ha JTaIe Ipo-
CKTUPOBaHUA, IEPEXOAAT B PEAJIBHBIC, a X OTKIIOHCHHUE
OT TIPOEKTHBIX MEHSIET IMHAMUKY JIeTPafalliii OObEKTa
Y U3MEHEHHE YPOBHS aBTOHOMHOCTH 32 CUET HAPYIICHHS
MPUMEHSIEMON TEeXHOJOTUU CTPOUTENBCTBA, KauecTBa
MOHT@)Xa M T.J. DTall SKCIUTyaTallii OTBEJaeT 32 MHTEH-
CHUBHOCTh U3MEHEHUI WJIM KOMIIEHCUPYIOIINX BO3JIEH-
ctBuid. Ha srare cHOca coOMparoTcs JaHHbIE JUIsl KOp-
PEKTUPOBKH NMPOEKTHBIX HOPMATHBOB JJISI TIOBBIICHHS
ABTOHOMHOCTH OyIyIHX OOBEKTOB.

VY4er ¢pakTaabHBIX CBOWCTB IIPH CO3MAHUU LIU]-
POBBIX TBOHHHUKOB MO3BOJSIET 3()(DEKTUBHO IPUMEHSTh
MPEIOKEHHYI0 UePapXUUYecKyIo KilacCH(HUKaIHUIO,
YTO MPEACTABISAET OTACIbHBIN HHTEPEC IS JaibHeH-
IINX UCCIIEN0BAHUM B paMKax yIpaBJIeHHUs aBTOHOMHO-
CTBIO.

Kpowme toro, nanbHeiue uccieaoBaHusl aBTOPOB
OyIayT HOCBAILICHBI BOIIPOCaM yIIpaBlIeHHs TapaMeTpa-
MH 00BEKTa CTPOUTENIHCTBA JJIsI 00ECIIEUEHHS €ro aB-
TOHOMHOCTH B 33/IaHHbIE CPOKH C yIETOM MMEIOIIUXCS
OTpaHUYEHUI U OTIpe/eNIeHHs] IPaHUIl AaBTOHOMHOCTH.
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Brnao asmopog: éce agmopul coenanu IKGUBALEHMHBII 6KAA0 6 HOO20MOBKY NYONUKAYUL.

Aemopul 3a561510m 06 OMCYMCmMeUU KOHGYIUKMA UHMEPeCcos.

INTRODUCTION

The implementation of integrated territorial devel-
opment (ITD) projects implies the construction of con-
struction objects with different purposes on a single
territory. Traditional management methods that focus
on individual objects are losing their effectiveness, and
there is a need to use integrated approaches to life cycle
management (LCM) not only for each individual object,
but for the entire complex as a whole, taking into ac-
count the coordination of activities of all participants
in the process: developers, designers, contractors, sup-
pliers, authorities and others at all stages of the LCM.

In this connection, the issue of applying a universal
measure or criterion that would allow the classification
of organizational and technological solutions (OTS)
of construction objects in ITD projects at various man-
agement levels becomes relevant. Such a parameter can
be the system property of the autonomy of construction
objects in ITD projects proposed by the authors.

In general, the autonomy of the system is under-
stood as its ability to preserve its functional integrity
and adapt to changing environmental conditions (natu-
ral and man-made) with minimal intervention, based
on the synthesis of its reliability — a probabilistic mea-
sure of failure-free operation, stability — preservation
of characteristics within acceptable limits under pertur-
bations, and safety — protection from complex threats.

The aim of the research is to develop a system
classification of OTS in managing the life cycle of con-
struction objects for ITD projects taking into account
a new system property — the autonomy of the con-
struction object, as well as to determine approaches to
parameter management to ensure the target level of au-
tonomy.

MATERIALS AND METHODS

The theoretical basis of the study is the general
systems theory, tools and methods, as well as the ba-
sic principles of systems engineering of construction,
which include:

* system approach, which considers the construc-
tion object as a single whole consisting of interrelated
elements;

» complexity, i.e. taking into account all factors
that influence the functioning of the system;

* hierarchy — division of the construction object
as a system into subsystems of different levels;

* risk management due to their timely identifica-
tion;

* life cycle management of a construction object,
which means considering it throughout its life cycle
from design and construction to operation, reconstruc-
tion and demolition.

The main tools and methods of construction sys-
tem engineering include system analysis and system
design, mathematical and simulation modelling, in-
formation modelling and risk management methods,
including risk identification and assessment, as well
as the development of risk mitigation measures during
construction.

It should be noted that the goal of construction
system engineering is not only to reduce costs and con-
struction time, but also to ensure sustainable construc-
tion and urban development.

An enlarged scheme of system engineering appli-
cation in construction is presented in Fig. 1.

The object of this study is construction objects
in projects of integrated territorial development. At
the same time, ITD objects are considered not only
as a system, in which subsystems, components and
elements are distinguished, but also as elements
of the system that are in interaction with the surround-
ing environment. Under a subsystem we will take parts
of the system, which have relative independence deter-
mined by the degree of freedom, and under an element
of the system — an indivisible part of the system with
unambiguously defined functions. At the same time,

Defining goals and objectives

System analysis

Development of a system model

Optimization of the system model

Construction management

System operation and monitoring

]
J
J
]
System design )
}
}
J

Analyzing results and modernizing the system

XXX

Fig. 1. Algorithm of working with the system within
the framework of construction system engineering
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Fig. 2. System structure in general form

based on the general theory of systems, under a com-
ponent we will take any part of the system that is in
interrelation with other parts of the system (subsystems
or elements). Fig. 2 illustrates the general structure
of the system and the interaction of its elements.

As stated in [1], when implementing ITD proj-
ects, it is important to consider areas such as provid-
ing the population with housing, jobs, social, road and
engineering infrastructure, which should be considered
in terms of:

» comprehensive development of residential areas;

» comprehensive development of non-residential
construction;

» comprehensive development of undeveloped ter-
ritory.

Organizational and technological solutions will
also depend on the stage of the life cycle of construc-
tion objects in ITD projects. In this regard, the follow-
ing can be distinguished:

1. OTS at the stage of technical and economic
justification of investments (TEJ) — a set of measures
determining the method of project implementation, in-
cluding the selection of key technologies, equipment
and methods of construction and installation works;
the order of organization of the construction process
in time and space; the need for basic resources; the re-
lationship between project participants. The main task
of OTR at the investment justification stage is to create
a technologically and organizationally feasible project
model that is sufficient for reliable calculation of costs,
deadlines, efficiency and justification of the feasibility
of investments.

2. OTS at the construction design stage is a set
of measures included in the construction project design
aimed at ensuring the effective functioning of the con-
struction project in the future [2, 3], including methods
of organizing work, selection of equipment, technological
processes, and interaction between project participants. In
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addition, risk management must be ensured by identifying
risks and developing measures to minimize them.

3. OTS at the construction stage is a set of mea-
sures aimed at the effective organization and optimi-
zation of the construction process, including the de-
velopment of technological maps, work schedules,
determination of resource requirements, selection
of construction methods and coordination of various
stages of work. The main objective of OTS at the con-
struction stage is to ensure that construction and instal-
lation works are carried out in full compliance with
the project, within the established deadlines and with
the required quality, not only within the budget, but also
in compliance with safety and environmental protection
standards [4, 5].

4. OTS at the operational stage is a set of measures,
procedures, tools and systems aimed at the effective and
safe operation of the facility after it is put into opera-
tion. When considering OTS at the operational stage,
it should be noted that decisions focus on maintaining
the operability of the construction facility, while OTS at
the design stage is aimed at predetermining the charac-
teristics and conditions of this operability [5, 6].

5. OTS at the demolition and disposal stage of con-
struction facilities includes the development of a project
that ensures the safe and effective performance of work
during the dismantling of the construction facility, tak-
ing into account methods of separate waste collection
and disposal [7].

At the same time, previous studies have identified
key Industry 4.0 technologies whose application will
increase the efficiency of ITD projects, among which
the key ones are digital twins (DT), information mod-
elling technologies, the Internet of Things, and others.

At the same time, most complex technical systems
for which DT are created have fractal properties, which
include self-similarity, scale invariance, and recursive-
ness.
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A digital twin built with fractal nature in mind is
a hierarchical network of interconnected twins, which
allows for more effective application of the technology
in ITD projects.

It can be said that each level will be a fractal sim-
plification or complication of neighbouring levels, with
data from lower levels being aggregated and used to
calibrate models at higher levels, and commands re-
ceived from higher levels being detailed and executed
at lower levels [8-20].

In addition, in the concept of digital twins, Internet
of Things sensors generate large amounts of informa-
tion that also have fractal properties.

Natural and man-made processes that affect the op-
eration of construction objects are also fractal in nature,
which makes it possible to forecast loads, model wear
and ageing, and move to a predictive and monitoring
model of object management.

RESULTS

The study allowed us to form the essence of
the systematic nature of the autonomy of construction
objects in the context of ITD projects. Thus, the au-
tonomy of a construction object is an emergent prop-
erty of the system, which is the result of purposeful
design, integration, and management of a multitude
of interrelated components: engineering, technological,
and organizational. This property characterizes a con-
struction object as an active, stable and adaptive sys-
tem focused on ensuring its functioning in conditions
of external uncertainty, which is critically important in
the implementation of ITD projects, where the stability,
reliability and safety of systems directly affect the qual-
ity of life of the population and the sustainable develop-
ment of cities.

Based on construction systems engineering,
the following levels are distinguished in terms of scale:
system, subsystem, component, and element. The con-
ceptual model for adopting OTS in the management
of the life cycle of construction objects in ITD projects
can be structured according to the following levels:

I. System level:

L.I comprehensive development project for resi-
dential construction;

L.II comprehensive development project for non-
residential construction;

LIIT comprehensive development project for unde-
veloped territory.

II. Subsystem level:

IL.I social infrastructure;

ILII transport infrastructure;

ILIIT engineering infrastructure;

ILIV residential development.

III. Component level:

II1.T social infrastructure facilities;

II1.I.I preschool educational institutions;

IIL.LIT general education organizations;

II.IIT hospitals (including children’s hospitals);

HILIIV polyclinics;

II1.1.V food and non-food stores;

IILIT transport infrastructure facilities;

MLILI road network, including motorways, bridges,
flyovers, tunnels, interchanges;

ILILII rail transport, including railway tracks and
lines, stations, stops, depots, etc.;

ILILIII airports, aecrodromes;

III.IL.IV sea and river ports, railway stations, ca-
nals;

ILILV public transport: bus stops, metro stations,
depots, bus stations, etc.;

IILIL. VI related facilities: petrol stations, service
stations, etc.;

IILIII engineering networks and communications;

HILIIL.I water supply and sewage facilities;

HLIILIT power supply facilities;

ILIILII heat supply facilities;

HLIILIV gas supply facilities;

IILIV residential buildings;

HLIV.I. multi-apartment residential buildings;

HIIVII individual residential buildings;

HI.IV.III hotels and similar accommodation facili-
ties, etc.

IV. Element level:

IV.I structural elements of civil and industrial
buildings and structures;

IV.LI foundations;

IV.LII walls;

IV.LIII columns;

IV.LIV floors;

IV.I.V beams and girders;

IV.L.VI trusses;

IV.I.VII staircases and lift shafts;

IV.L.VIII partitions;

IV.LIX roof (roofing);

IV.1.X floors;

IV.I.XI enclosing structures (windows);

IV.II structural elements of engineering structures;

IV.ILI supports;

IV.ILII span structures;

IV.ILII subgrade;

IV.ILIV road surface.

At the same time, the management system in ITD
projects is a dynamic object, where OTRs are required
at every stage of the life cycle. According to the man-
agement hierarchy, we will accept: strategic manage-
ment level (long-term OTS prevail for a planning hori-
zon of 5 years or more); tactical (medium-term OTS for
1-3 years); operational (short-term process OTS) and
local (urgent OTS).

By life cycle stages, we will accept OTS at the in-
vestment justification stage (strategic OTS are most ef-
fective), at the design stage (strategic and tactical OTS
are most effective), construction (tactical and operation-
al OTS prevail), operation (operational and local OTS
prevail) and demolition (tactical and local OTS prevail).
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However, it should be noted that OTS are developed for
all stages of the life cycle and levels of management.

In terms of autonomy, we distinguish between full
autonomy (F), limited (partial) autonomy (L) and criti-
cal system autonomy (C).

The structure of the OTS development template by
decision-making level for the stages of the construction
project life cycle, depending on their scale and level
of autonomy, is presented in general terms in Fig. 3.

CONCLUSION

Within the framework of the conducted research
the structure of system classification of OTS at the stag-
es of the life cycle of ITD objects has been developed,
which combines such key concepts as system scale, life
cycle stage, control level and autonomy level. Thus, it
becomes possible to control the parameters of the con-
struction object to ensure its autonomy within a given
time frame.

There is a clear relationship between the stages
of the life cycle, where the stage of investment feasi-
bility and design determine the initial conditions for
the ITD objects, the value of their autonomy level. At

this stage, such parameters as materials, design solu-
tions, safety systems, etc. are laid down. The construc-
tion stage affects the rate of change in the parameters
of the objects and the level of their autonomy, since
during this period the theoretical parameters laid down
at the design stage turn into real ones, and their de-
viation from the design ones changes the dynamics
of the object degradation and the change in the level of
autonomy due to the violation of the applied construc-
tion technology, the quality of installation, etc. The op-
eration stage is responsible for the intensity of changes
or compensatory impacts. The demolition stage collects
data to adjust design standards to improve the autono-
my of future facilities.

At the same time, the consideration of fractal prop-
erties in the creation of digital twins allows us to ef-
fectively apply the proposed hierarchical classification,
which is of particular interest for further research in
the framework of autonomy management.

In addition, the authors’ further research will
be devoted to the issues of managing the parameters
of the construction object to ensure its autonomy in
a given time frame, taking into account the available
constraints and defining the boundaries of autonomy.
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