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HMucepraiiiine JOCIIKEHHS NpUCBSYCHE HAyKOBO-METOJIUYHOMY
OOTPYHTYBaHHIO Ta pO3POOJIEHHIO KOMIUIEKCHOI OpraHi3alifHO-TeXHOJIOTTYHOT MOJIE1
JUSJIBHOCT1 TEXHIYHOTO HArJIsATy, sika 3a0e3neuye MiIBUIICHHS HalIMHOCTI Ta O€3MeKu
00’exTiB  OyIiBHMITBA UUIIXOM (yHKIIOHANBbHOT audepeHmiamnii  ¢axiBIiB,
palloOHAIBHOTO HOPMYBAHHS iXHBOT PUCYTHOCTI Ta IHTErpallii npoueayp Bepudikarii
y 1udpoBuii npoctip (€JECCB). JlocsarHeHHs IOCTaBICHOI MeTH mependadae
po3po0JIeHHsT po3pOoOKYy Ta  BIOPOBAIHKEHHS  KOMIUIEKCHOTO  OpTraHi3aliiHo-
TEXHOJIOTIYHOTO 1 ~ MAaTEMaTUYHOrO  IHCTPYMEHTapiio,  CHPSMOBAHOIO  Ha
TpaHchOPMAIIiIO TPATUIIHHOT CUCTEMH TEXHIYHOTO HArJISIAY Y OY/IIBHUIITBI B Cy4acHY
PUBHK-OpIEHTOBaHY Mozenb. (Oco0iuBy yBary B JOCHIKEHHI IPHUAUIEHO
dbopmarnizallii BIUIMBY yCKIAIHIOIOUMX Ta 0€3MeKOBUX (haKTOPiB (30KpeMa MOBITPSIHUX
TPUBOT) Ha TPYAOMICTKICTh MPOIECIB, a TAKOX OOIPYHTYBaHHIO TEPEeXody O
npodiIbHOI  cremianizaiii iHxeHepiB y uudpoBomy cepenopuini  €JECCBH.
[IpakTuuna peanizailiss 3alpOMOHOBAHUX IMIAXOJIB MPHUATUME MAaTEMAaTHYHO
OOTPYHTOBAHIM ONTUMI3ALl YUCEIBHOCTI 1HXUHIPUHTOBOI'O MEPCOHATY, MIHIMI3allii
TEXHOJIOTIYHUX TIPOCTOIB MIAPSAHUX OpraHizamiid Ta MiABUIIEHHIO 3arajibHOl
eKCIUTyaTaIliifHO1 HalIMHOCTI 00'€KTIB OY/IIBHUIITBA.

AxmyanvHicms 0ocniodcenns CydacHUU e€Tanm pPO3BUTKY OyAiBENIbHOI ramysi
VYkpainu, 30kpemMa B KOHTEKCTI MacITaOHOI BiAOYI0BU Ta IHTEHCHUBHOI U(poBi3allii
OyIiBENbHOI TalTy31 TOCTPO MOTpeOye MOEPHI3alii MAXOMIB 0 TEXHIYHOTO HATJISTY.
[cHytou1 opranizamiiHO-TeXHOJIOTTYH1 MOJIE1 KOHTPOJIIO 371€01IbIIIOTO CITUPAOTHCS Ha
3acTapili  MIAXOAM, IO YHEMOXJIMBIIOE palllOHaJbHE I[UIAHYBaHHSA peCypciB
IH)KUHIPUHTOBUX KoMmaHid. BojaHowyac cTpiMKe BIPOBAIKEHHS 1HHOBAIIMHUX

IHCTPYMEHTIB, TaKUX SIK TeXHoJorii iH(popmauiiHoro moaemoBanus (BIM), exuna



Nep>kaBHa e€IeKTpoHHa cucrema Yy cdepi OyaiBauntBa (€JIECCB), Hapasi
BiJI0OYBA€ThCS MUISIXOM MEXaHIYHOTO HaKJIaJaHHSA MU(POBUX pIillIEeHb HA TPaJULIINHI
aHaJIOTOBl aJropuTMHU. BiACyTHICTH aganToBaHOi, HAYKOBO OOTPYHTOBAaHOI MOJENI,
siKa 0 CHCTeMHO 1HTeTrpyBaia 11l U POB1 TEXHOJIOTI y III0ICHH] OomepalliiiHi MpoIecH,
MPU3BOIUThL 10 HEEe(PEKTUBHOTO BHKOPUCTaHHA pobodoro yacy. PospobOka
00'€KTUBHUX OpraHi3allifHO-TEXHOJOTIYHUX KPHUTEPiiB 3IMCHEHHS HArjisay B
€IMHOMY IU(GPOBOMY CEPEJIOBUII € HaraJlbHOK HAYKOBO-NPAKTUYHOIO MPOOIEMOIO,
10 JO3BOJIUTH ONTUMI3yBaTH TPYJAOBUTPATH (PaxiBIiB 1 CyTTEBO MiABUILUTH SKICTh Ta
IPO30PICTh Oy 1IBEIBHOTO KOHTPOIIIO. TakuM YHHOM, TOCHIIKEHHS Ta MOITYK IUISAX1B
YAOCKOHAJIEHHA MOJEJNIel 3/IIMCHEHHSI TEXHIYHOTO Harjisiiy B yMOBax IU(poBizaiii
OY/IIBHUIITBA € CBOEYACHUM 1 BAXKJIUBUM $IK 3 HAYKOBOT, TaK 13 MPAKTUYHOT TOUKH 30DY.

Y nepwomy po30ini 3A1ICHEHO KOMIUJIEKCHUM aHali3 Cy4aCHOTO CTaHy,
HOPMAaTHBHO-IIPABOBOTI'0 3a0€3ME€UEHHS Ta TEOPETUYHUX 3acajl OpraHizallii TEXHIYHOrO
Haryuaay B OymiBHUITBI. JIOCHIDKEHO BITYM3HSHHUM Ta TMEPEAOBHN MIKHAPOIHUN
JIOCBIJl YINpaBiiHHSA OyJIBEJIbHUMU MPOEKTAMH, 30Kpema Miaxoau MixHapoHOoT
deneparii iHxeHepiB-koHCybTaHTIB (FIDIC) Ta cranmapTtu 3acTOCyBaHHS CBITOBUX
BIM-texHomorii. BusBIeHO KIHOYOBI HEIONIKKM 1CHYHOUYOI BITYM3HSIHOI MOJENl
TEXHIYHOIO HAarjsiay, sika 0a3yeTbcsi Ha YHIBEPCAJIbHOMY IMIJIXOJI Ta HE 3aBXKIU
BpaxoBy€ (aKTUYHY TEXHOJOTIYHY CKJIAIHICTh 1HPPACTPYKTYpPHHUX OO'EKTIB.
[IpoanainizoBaHO HAyKOBY JITEpaTypy II0OJ0 HampsMiB mudposizailii OymaiBeIbHOI
rajxysi Ta JOBEJIEHO KOHIENTYyadbHy HEOOX1HICTh IIMOIIOI 1HTerpallii KOHTPOJIbHUX
MpoIenyp Yy JEp’KaBHI €NEeKTpOHHI cucteMu. Ha OCHOBI BHSIBICHHX MpoOseM
OOTPYHTOBAHO aKTyaJbHICTh JUCEPTALIMHOTO IOCTIIKEHHS, CHOPMYJIHOBAHO HOTO
METY, KJIIOYOBI 3aBJIaHHS Ta BH3HAUEHO METOJMOJIOTIUYHUU amapaT IUisl MOAaIbIIol
PO3pOOKH OpraHi3aiitHO-TEXHOJOTTYHUX PIIlICHb.

Y opyeomy po3oini po3poOieHO METOAWMYHHUHN arapar Ijisi OpraHizamiiiHo-
TEXHOJIOTIYHOTO PEIHKUHIPUHTY CHUCTEMH TEXHIYHOTO HArsay. 3amporoHOBaHO
HAyKOBO-METOJIMYHUNA TIAX1[ 10 OOIPYHTYBaHHS YacCTOTHU IHCIIEKIIH Ha OCHOBI
IHCTPYMEHTIB 0araTOBUMIPHOTO perpecifHoro aHajizy Ta JjorictuuHoro Logit-
MOJIETIIOBaHHS pU3UKiB. OOIPYHTOBAHO JOUUIBHICTh 3aCTOCYBAHHS TEOPii MAacOBOTO

obcnyropyBanHs (CMO), 3o0kpema mnepexody Bia ojaHokaHaiabHOT (M/M/1) no



OaratokaHainbHOi Mojzeni (M/M/n), ajisi MaTeMaTHYHOTO PO3PaxyHKY ONTHMAJIbHOL
YUCENBHOCTI 1HKeHepiB TexHiuHoro Harsiay. ChopmoBano kmacudikariio i3 ceMu
KITFOYOBHUX YCKIIQTHIOIOYUX (DaKTOPiB, 1[0 BHU3HAUYAIOTH (DAaKTUYHY TPYAOMICTKICTh
HaJaHHS 1HXUHIPUHTOBUX mociayr. OKpeMy yBary MpUAIEHO po3poOill aHATITUYHO-
PO3PaxyHKOBOT'O METOY JUIsl KITbKICHOTO BpaxyBaHHS BIUIMBY MOBITPSHUX 3arpo3 Ha
CTPYKTYpY poO0OYOro 4yacy Ta TpUBaJICTh MATOTOBYO-3aKIFOYHUX poOiT. Lle no3Bosse
MaTeMaTUYHO aJIallTyBaTH OpraHizaiiio Oy/IBEJIbHUX TPOILECIB Ta HOPMYBaHHS
TPYJIOBHUTpPAT 10 HECTAOUTbHUX OE3MEKOBUX YMOB BOEHHOTO CTaHy.

Tpemiii po30din nucepTaiiitHoi poOOTH MPHUCBSIYEHO PO3POOII OpraHizaliiHoO-
TEXHOJIOTIYHUX  pIIIE€Hb II0JAO0 YIOCKOHAJIEHHS CTPYKTYpM Ta  IPOLECIB
(GYHKIIOHYBaHHSL CIIyKOM TEXHIYHOTO Harjsigy. Po3poGneHo Ta oOrpyHTOBaHO
nepexii J0 JBOPIBHEBOI MAaTPUYHOI OpraHizamiiHOi Mofeli, ska mnepeadadae
(yHKLIOHATBHY CIIENlai3allito iHKeHepiB (KOHCTPYKTUBHUM, 1H)KEHEPHU Ta €HEPro-
ABTOMATUYHUN BEKTOpPH) 3 JICJIETYBaHHSM IIOJIbOBOI PYTHHH JIOMOMIKHOMY
MEPCOHATy. 3alpONOHOBAHO HAYKOBO OOIPYHTOBAHMM MIAXiA A0 PO3PaXyHKY
ONTHUMAaJIbHOI YHMCEJIBHOCTI 1HXEHEpiB Ha 0a3i OaraTokaHajIbHOI MOJENl MacOBOIO
0o0CITyroByBaHHs, WO J03BOJISIE 30aJlaHCYBaTH HABAHTAXKEHHS Ha EKCIEpPTIB Ta
MIHIMI3yBaTH TEXHOJIOT14HI IPOCTOI MiAPsIAHUX opradizaiii. [lodygoBano «Martpuiio
PHU3HUK-OPIEHTOBAHOTO TEXHIYHOTO HAIJISIAY», sika (opmanizye nudepeHiiiioBaHuii
M1X1]1 1O IHTEHCUBHOCTI KOHTPOJIIO 3aJIEXKHO B1JI KATeropii BUKOHYBaHUX po0iT. Kpim
TOT0, pO3pPOOJIEHO METOUKY PO3PAXYHKY IHTErPaTbHOTO MOKA3HUKA CKIAQTHOCTI, TKAN
KUIBKICHO MIATBEP/KYE HEOOXITHICTh JUHAMIYHOTO TMEpepaxyHKYy OpraHi3ariiiHuX
pecypciB uepe3 KyMyJIsITUBHUN BIUTUB O0€3MEKOBUX 3arpo3.

YV uemeepmomy po3Oini HaBeIEHO pe3yJbTaTH NPAKTUYHOI peanizamii
pO3po0JIeHUX MoOAeNel Ta 3ampolOHOBAHO IIISXM iX HOPMATHUBHO-TIIPABOBOTO
BIIPOBA/XKEHHSI B YMOBax IMGpoBizaiii OyAiBHUITBA. Briepiie KOHIENTYyali30BaHO
MEXaHI3M TPEBEHTUBHOTO MHU(PPOBOrO OJOKYBaHHS TEXHOJOTIYHUX TPOIECIB SK
IHCTpYMEHT JepkaBHOro perymoBanHa B ekocuctemi €JIECCB. JloeaeHo, mio
IporpaMHE YHEMOXJIMBJICHHS (OpPMYyBaHHS aKTiB BHKOHAHMX POOIT HA HACTYIIHI
etanu 0e3 wakmamanHs KEII ceptudikoBaHoro iHxeHepa CYTTEBO IIiJBHUIILYE

IOpUJIUYHY BIJIMOBIAQIBHICTh YYAaCHUKIB MPOEKTY. 3alpoONoOHOBAHO (YHKI[IOHAIBHY



MOJIENIb CHeliani3oBaHoro «EnekTpoHHOro KabiHETy TEXHIYHOTO HarIsiay» IS
6e3moBHO1 1H(oOpMarliitHoi B3aemonii (axiBiiB. ChopMoBaHO HAayKOBO-NPUKIIAIHI
MPOTIO3|IIIT 100 BHECEHHS 3MIH J0 YWMHHOI HOpPMAaTHBHOI 0as3w, 30KpeMa 0
[ToctanoBu KMY Ne 903 ta JIBH A.3.1-5:2016 y wactuni jaeramnizaiii 1iudppoBoro
ACMHXPOHHOTO KOHTpOJIt0. P03po0ieHo KoHIenTyajdbHE TEXHIYHE 3aBIaHHS Ha
ctBopeHHs: Monyis «Kabinety texuiunoro Harisigy» B €JJECCH cTBOproe rotoBy
JOPOXKHIO KapTy JJis IHTErpaiii pU3HK-OPIEHTOBAHOIO IUIAHYBaHHS B JIepKaBHY
€KOCHUCTEMY YIIPaBIIiHHS Oy IIBHUIITBOM.

Hayxosa mnoeuzna po0OOTH TMOJNSTaE y TONSTa€ Y PO3BUTKY TEOPETHKO-
METOJAMYHUX 3acaJl Ta po3poOll MPAaKTUYHOIO 1HCTPYMEHTApII0 OpraHi3auii
TEXHIYHOT'O HarJIsiAy B yMOBax U(PpoBOi TpaHchopMmailii OyAiBHUIITBA, a caMe:

enepuie po3podieHo KOHUEIMIII0 TPEBEHTUBHOTO IU(POBOTO OJOKYBaHHS
TEXHOJIOTTYHUX NPOLECIB K IHCTPYMEHT JEp>KaBHOTO PETYJIIOBAHHSA B €KOCHUCTEMI
€JIECCB, mio, Ha BiMiIHY BiJ] ICHYIOUHMX KOPIIOPATUBHUX 1HMOOPMAIIHHUX CHUCTEM,
MIPOrpamMHO Ta IOPUIUYHO YHEMOXIIMBIIOE (DOPMYBaHHS aKTIB BUKOHAHUX POOIT Ha
HactynHi etanu 6e3 HaknaganHs KEIT ceptudikoBanoro iHxeHepa;

VOOCKOHANICHO !

- HAYKOBO-METOAMYHUHN MIAX1J JO BU3HAUYCHHS ONTHUMAJbHOI YHCEIBHOCTI Ta
JaCTOTH BHXOJIIB I1H)KCHEpPIB Ha O00'€KT, SKWH, Ha BIAMIHY BIJ TPagdIIHHOTO
KaJleHJapHOTO TUTAHYBaHHsS, 0a3yeThCs Ha 3aCTOCYBaHHI Teopii MacoBOIO
00CITyroByBaHHS Ta PHU3HK-OPIEHTOBAHOMY EKOHOMETPUYHOMY MOJICTIOBAHHI, IO
JI03BOJISIE MIHIMI3YBaTH TEXHOJIOT14HI MMPOCTOI MiPSAHUKA;

- MareMaTHYHU{ amapaT HOPMYBaHHS TPYAOBHTPAT IHXKHHIPUHTOBOTO
NepCcoHaTy 3 ypaXxyBaHHSM KiJIbKICHOT OLIHKU YCKJIAQTHIOIOUUX (haKTOPIB, 110 MAIOTh
BILJTUB TPYJOMICTKICTh 3A1MCHEHHS TEXHIYHOTO HATJISIY;

HaOyia nooaIvbuioeo po36UmMKy OpraHizalliiHO-TEXHOJIOTIYHA CTPYKTypa
CiIy’kOM TEXHIYHOTO HAIJISIy MIIAXOM OOIPYHTYBAaHHS INEpeXoay A0 ABOPIBHEBOI
MaTpUYHOI Mojeil. BrpoBamxkeHHss QyHKIIOHANBHOI cremiaiizaiii y MOeIHaHHI 3
JIeIeTyBaHHAM YacTHMHHM (DYHKIIM JOMOMI)KHOMY MEPCOHANy JO03BOJISIE TIEPEBECTH
poOOTYy CHCTEMH Yy MapajeIbHIN aCHHXPOHHUHN PEKUM Ta CYTTEBO MIABUIIUTH SKICTh

TEXHIYHOT'O Harjsiay.



[IpakTryHa IHHICTE POOOTH MIATBEPIXKEHA MTO3UTUBHUMH BIPOBAKEHHAMH il
pe3yNbTaTiB B MPAKTUKY MJisSUTbHOCTI KHIBCHKOTO HAaIllOHAJIBHOTO YHIBEPCHUTETY
OymiBHHMITBA Ta apXiTekTypu (moBimka Bim 23.06.2026 p. Nel773/52-21/3/26), T'O
«Axanemis OyniBHUIITBA YKpaiHu» (10Bijgka mpo BapoBakeHHS Big 11.06.2026 p.
Ne 14/07.2026/24), I'pomaacekoi opranizariii «I 17bais1 1HKEHEPiB TEXHIYHOTO HATJISTY
3a OyIIBHUIITBOM 00'€KTIB apXITeKTypu» (HOBiaKa MMpo BripoBaxkeHHs Bif 19.03.2026
Ne 1903/26-1) Ta Iwxkunipunrooi kommanii [IPEJCTABHUILTBO b-AKT
CITYJIKA AKIIIMHA (noBimxa npo Buxopuctanss Bix 12.02.26 Ne 1627/26/1/a).

HaykoBo-npukiiaini pe3yJbTatd poOooTH (IIPOMO3HUIIIT 1010 BHECEHHS 3MiH JI0
IToctranoBu KMV Ne 903, JIBH A.3.1-5:2016, a TakoX KOHIENTyaJbHE TEXHIYHE
3aBAaHHS Ha PO3pOOKYy cremianizoBaHoro «EJIeKTpoHHOro KaOlHETy TEXHIYHOIO
HarJIAly») 3alpOoNOHOBAHO JIJIi BUKOPUCTAaHHA MIHICTEPCTBY PO3BUTKY TpoMaj Ta
TEPUTOPIA YKpaiHM 3 METOI BJIOCKOHAJEHHs (yHKIioHay €IuMHOI Jep:KaBHOI
eJIEKTPOHHOI cucteMu y cdepi OyaiBuuirea (€EJECCBH).

Knwuoei cnosea: opranizaiis OyJIBHUIITBA, OpraHi3aliifHO-TEXHOJIOT14HI
pIIIEHHSI, TEXHIYHUIN HATJISA]l, 1HKUHIPUHTOBI MOCIYTH, MAaTEMAaTUYHE MOJICIIOBAHHSI,
BIIHOBJICHHS, 1H(oOpMaIliiiHe MojemoBanHsa, BIM-texHomorii, nudposizaris,
onTHUMi3allisl, alroput™, LudpoBa TpaHchopmarllis, €DEeKTUBHICTb, YCKJIATHIOIOUI
dakTopH, TPYIOMICTKICTh, IJIAHYBAaHHS PECYPCIB, 3arpo3H, CIieliaai3allis, MaTpuiHa

MOJIeJIb YIIPABJIIHHS.
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The dissertation research is devoted to the scientific and methodological
substantiation and development of a comprehensive organizational and technological
model of technical supervision activities, which ensures the enhancement of the
reliability and safety of construction objects through the functional differentiation of
specialists, rational normalization of their presence, and integration of verification
procedures into the digital space (EDESSB). Achieving the set goal involves the
development and implementation of a comprehensive organizational, technological,
and mathematical toolkit aimed at transforming the traditional system of technical
supervision in construction into a modern risk-oriented model. Special attention in the
study is paid to formalizing the impact of complicating and safety factors (in particular,
air raid alerts) on the labor intensity of processes, as well as substantiating the transition
to the profile specialization of engineers within the digital environment of the
EDESSB. The practical implementation of the proposed approaches will contribute to
the mathematically justified optimization of the engineering personnel numbers,
minimization of technological downtime of contracting organizations, and
enhancement of the overall operational reliability of construction objects.

Relevance of the research. The current stage of development of the
construction industry in Ukraine, particularly in the context of large-scale
reconstruction and intensive digitalization, urgently requires the modernization of
approaches to technical supervision. Existing organizational and technological models
of control mostly rely on outdated approaches, which prevents the rational resource
planning of engineering companies. At the same time, the rapid introduction of
innovative tools, such as Building Information Modeling (BIM) technologies and the

Unified State Electronic System in the Construction Sector (EDESSB), is currently



occurring through the mechanical superimposition of digital solutions onto traditional
analog algorithms. The absence of an adapted, scientifically substantiated model that
systematically integrates these digital technologies into daily operational processes
leads to the inefficient use of working time. The development of objective
organizational and technological criteria for conducting supervision in a unified digital
environment 1s an urgent scientific and practical problem; its resolution will optimize
the labor costs of specialists and significantly increase the quality and transparency of
construction control. Thus, researching and finding ways to improve technical
supervision models under the conditions of construction digitalization is timely and
highly relevant from both a scientific and practical point of view.

The first chapter provides a comprehensive analysis of the current state,
regulatory framework, and theoretical foundations of organizing technical supervision
in construction. Domestic and advanced international experience in construction
project management is investigated, particularly the approaches of the International
Federation of Consulting Engineers (FIDIC) and the standards for applying global BIM
technologies. The key shortcomings of the existing domestic technical supervision
model, which relies on a universal approach and does not always account for the actual
technological complexity of infrastructure facilities, are identified. The scientific
literature regarding the directions of the construction industry's digitalization is
analyzed, proving the conceptual need for a deeper integration of control procedures
into state electronic systems. Based on the identified problems, the relevance of the
dissertation research is substantiated, its goal and key tasks are formulated, and the
methodological framework for the further development of organizational and
technological solutions is determined.

The second chapter develops a methodological framework for the organizational
and technological reengineering of the technical supervision system. A scientific and
methodological approach to substantiating the frequency of inspections is proposed,
based on the tools of multivariate regression analysis and logistic Logit modeling of
risks. The feasibility of applying queuing theory (QT), in particular, the transition from
a single-channel (M/M/1) to a multi-channel model (M/M/n), for the mathematical

calculation of the optimal number of technical supervision engineers is substantiated.



A classification of seven key complicating factors that determine the actual labor
intensity of providing engineering services is developed. Special attention is given to
the development of an analytical and calculation method for the quantitative
assessment of the impact of air raid threats on the structure of working time and the
duration of preparatory and concluding works. This allows for the mathematical
adaptation of the organization of construction processes and the rationing of labor costs
to the unstable security conditions of martial law.

The third chapter of the dissertation is devoted to the development of
organizational and technological solutions for improving the structure and functioning
processes of the technical supervision service. The transition to a two-level matrix
organizational model, which involves the functional specialization of engineers
(structural, engineering, and energy-automated vectors) with the delegation of field
routine to support personnel, is developed and substantiated. A scientifically
substantiated approach to calculating the optimal number of engineers based on a
multi-channel queuing model is proposed, which allows balancing the workload on
experts and minimizing the technological downtime of contracting organizations. A
"Risk-Oriented Technical Supervision Matrix" has been constructed, formalizing a
differentiated approach to the intensity of control depending on the category of works
performed. In addition, a methodology for calculating an integral complexity indicator
has been developed, quantitatively confirming the need for a dynamic recalculation of
organizational resources due to the cumulative impact of security threats.

The fourth chapter presents the results of the practical implementation of the
developed models and proposes ways for their regulatory implementation under the
conditions of construction digitalization. For the first time, a mechanism of preventive
digital blocking of technological processes has been conceptualized as a tool for state
regulation within the EDESSB ecosystem. It is proven that programmatically
preventing the generation of certificates of completed works for subsequent stages
without the application of a certified engineer's QES (Qualified Electronic Signature)
significantly increases the legal responsibility of project participants. A functional
model of a specialized "Electronic Technical Supervision Cabinet" is proposed for the

seamless information interaction of specialists. Scientific and practical proposals have



been formulated regarding amendments to the current regulatory framework,
particularly to the Resolution of the Cabinet of Ministers of Ukraine No. 903 and State
Building Norms (DBN) A.3.1-5:2016, in terms of legalizing digital asynchronous
control. The developed conceptual technical specification for creating the "Technical
Supervision Cabinet" module in the EDESSB provides a ready-made roadmap for
integrating risk-oriented planning into the state construction management ecosystem.

The scientific novelty of the research lies in the development of theoretical and
methodological foundations and the creation of practical tools for organizing technical
supervision under the conditions of the digital transformation of construction, namely:

for the first time, the concept of preventive digital blocking of technological
processes has been developed as a tool for state regulation within the EDESSB
ecosystem. Unlike existing corporate information systems, this concept
programmatically and legally prevents the generation of certificates of completed
works for subsequent stages without the application of a certified engineer's QES
(Qualified Electronic Signature);

improved:

- the scientific and methodological approach to determining the optimal
number and frequency of engineers' visits to the site, which, unlike traditional calendar
planning, is based on the application of queuing theory and risk-oriented econometric
modeling, thus allowing to minimize the technological downtime of the contractor;

- the mathematical apparatus for rationing the labor costs of engineering
personnel, taking into account the quantitative assessment of complicating factors that
affect the labor intensity of conducting technical supervision;

further developed the organizational and technological structure of the technical
supervision service by substantiating the transition to a two-level matrix model. The
implementation of functional specialization in combination with the delegation of some
functions to support personnel allows transferring the system's operation into a parallel
asynchronous mode and significantly increasing the quality of technical supervision.

The practical value of the work is confirmed by the successful implementation
of'its results into the practical activities of the Kyiv National University of Construction

and Architecture (certificate dated June 23, 2026, No. 1773/52-21/3/26), NGO



"Academy of Construction of Ukraine" (implementation certificate dated June 11,
2026, No. 14/07.2026/24), Non-Governmental Organization "Guild of Engineers of
Technical Supervision over the Construction of Architectural Objects" (certificate of
implementation dated March 19, 2026, No. 1903/26-1) and the Engineering Company
REPRESENTATIVE OFFICE OF B-ACT SPOLKA AKCYJNA (certificate of use
dated February 12, 2026, No. 1627/26/1/a).

The scientific and practical results of the work (proposals for amending the
Resolution of the Cabinet of Ministers of Ukraine No. 903, State Building Norms DBN
A.3.1-5:2016, as well as the conceptual technical specification for the development of
a specialized "Electronic Technical Supervision Cabinet") have been proposed for use
to the Ministry for Communities and Territories Development of Ukraine to improve
the functionality of the Unified State Electronic System in the Construction Sector
(EDESSB).

Keywords: organization of construction, organizational and technological
solutions, technical supervision, engineering services, mathematical modeling,
reconstruction, information modeling, BIM technologies, digitalization, optimization,
algorithm, digital transformation, efficiency, complicating factors, labor intensity,

resource planning, threats, specialization, matrix management model.



