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METHODICAL COMPONENTS OF FORMATION OF DIAGNOSTIC-
INFORMATION SUBSYSTEM OF ENSURING FUNCTIONAL-
TECHNOLOGICAL RELIABILITY OF EXECUTORS OF THE

CONSTRUCTION PROJECT

The article considers the modern practice of urban innovation, based on the
principles of biosphere compatibility. The project solution of providing
organizational and technological reliability of construction from the point of view of
the possibility of realizing the functions of a biosphere compatibility city and
introducing innovative constructive and architectural and planning solutions is
analyzed. In relation to the construction project, the formalization of the methodology
for calculating the indicators of the biosphere compatibility of cities and settlements,
the quantitative indicators of the implementation of the functions of the city are
determined. The obtained results of numerical analysis of the realization of city
functions can predict the development of urban areal, assess the comfort and safety of
the urban environment from the standpoint of biosphere compatibility of construction
objects in order to harmonize the characteristics of the life cycle of these projects
with the characteristics of the microenvironment of their implementation. The basis
of such tools is: multifactorial, multicomponent modeling and multicriterial selection
of alternatives for building construction for projects, provided that the level of
biosphere compatibility is used as the leading analytical coordinate of such
simulation. These models, implemented in the format of modern construction, will
serve as a basis for organizational and technological and environmental expertise of
projects.

Keywords: organizational and technological reliability; uncertainty of
environment; construction project; biosphere compatibility; organization of
construction.

Introduction

At the present stage of development of the construction industry, the synergetic
basis of the components of the processes of organization and management of
construction is significantly increased. In fact, no significant investment and
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construction project is being implemented today without a collaborative component
at the level of management, resource and information interaction of design and
construction processes, their documentary, regulatory and technical and technological
support. In this sense, there is a need to build a system of formation of innovation
competence in the field of system engineering, economics, organization and
management of construction. In general, the construction management is being
improved in the direction of developing organizational schemes for the formalization
of business processes and the formation of proper contractual relations, which is
becoming a decisive factor in innovation development at the level of investors and
contracting construction organizations. Multidimensional project management
systems integrated with systems of modeling and life cycle management of new
levels of objects will provide the necessary quality of object and process analysis and
management decisions, including deployed cost management systems, construction
dates, investment and project risks. Implementation of project management based on
modern information models should promote the potential of innovative development
of the construction industry.

Within the concept of sustainable development, a new approach to the design
and construction of objects, called environmentally sound design, has emerged. It
involves the integration, analysis and optimization of environmental, technological,
social and economic factors at each stage of the design process, the widespread use of
energy-saving technologies and renewable resources, including a closed cycle of
resource consumption, the harmonious entry of a new building into the environment,
and much more should minimize the harmful effects of human activities on the
environment.

Inadequate consideration of the laws of interaction between society and the
nature of urban development is accompanied by significant negative (anthropogenic
and man-made) impact on the natural environment, which threatens catastrophic
consequences for the biosphere and man. According to the results of the analysis, it is
concluded that there is a fundamental need for the adoption of a new urban planning
policy and the implementation of biosphere compatibility technologies in the
construction and reconstruction of urban structures.

The purpose of the article is to formulate methodological and analytical
requirements for the introduction and construction of tools for organization of
construction and organizational and technological support of construction projects on
the basis of biosphere compatibility.

Presenting main material. Conceptual basis and general-methodological
provision of organizational and technological reliability of the preparation and
organization of construction determines the content and direction of adaptation of
existing construction tools to the principles of biosphere compatibility as a guarantee
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of the proper level of organizational and technological reliability (OTR), which in
general will ensure the success of construction development throughout the cycle
construction project.

An important issue in the implementation of the concept of biosphere
compatibility construction - especially in connection with the fact that it is often
considered as evolving - was the discovery of its practical and measurable indicators.
In this direction, both international organizations and academic circles are now
working. Based on the above-mentioned triad, such indicators can bundle three
components and reflect: environmental, economic and social aspects. Various authors
have repeatedly pointed out the inaccuracy of the Ukrainian translation of the from
English «development» - creation, event, improvement, growth, expansion,
development, improvement, design, evolution, improvement, manifestation,
circumstance, proof, enterprise, preparatory work, new construction, preparation of
the deposit, withdrawal, cultivated plot of land, conclusion; from German
«development» - manifestation, development, creation, construction, change, design,
modernization, design, design; from French — «developpement» - development
(durable, long lasting, reliable). But in the context of biosphere compatibility, this
translation should have a narrower meaning. This 1s the development of "continuing"
("self-sufficient"), that is, that does not contradict the further existence of humanity
and its development in the previous direction.

In the European Union, innovative building programs and urban development
projects are being gradually developed on the principles of "biosphere bundling". The
key strategic determinants of such programs and projects are:

- organization of construction on a fundamentally innovative basis, aimed at
the formation of a safe (and self-development) human life;

- ensuring the balance of bio-, techno-, and socio-spheres of urbanized
territories.

The work of 1s devoted to the study of this direction Dikiy O. [1], Marchuk T.
[2], G. Ryzhakova [3], Petrukha S. [4], Honcharenko T. [5], Tormosov R. [6],
Kulikov P. [8], Pokolenko V. [10].

The works of the above-mentioned authors formalize the process components
and structural and factor basis of the reliability of the projects, but the question of
reducing the entropy of organizational and technological reliability of such high-tech
projects as biosphere-compatible projects and the creation of methodological bases
for the design, calculation and implementation of biosphere compatibility
construction projects in Ukraine is not considered sufficiently in them.

The basic principle of the implementation of the concept of biosphere
compatibility is that the development of human potential is possible only through the
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restoration of nature, including at the expense of leveling the impact on it (costs of
exhaustive natural resources, deterioration of the environment, etc.) from the person.

These principles can be ensured with a comprehensive consideration of all
aspects of human activity that form four main groups: socio-cultural (meeting the
needs for quality of life), environmental (conservation and protection of the
environment), energy and resource consumption (energy saving and energy
efficiency, recycling of materials, use of renewable energy sources, etc.) and
economic (reduction of the cost of the life cycle of construction objects) [1; 2]. An
important task is to establish the importance of the priorities of the rating system, that
1s, quantitative assessment of the properties of construction objects, which
characterize the potential for improving their quality in a particular region.

The proposed system of certification of objects of biospheric construction is
formed on the basis of a rating index, the content of which is provided by an
integrated set of assessments of the achievement of certain levels of compliance in
priority areas (categories). Each category is represented by a separate group of
criteria - specific requirements for project design of buildings. That is, the amount of
ball scores according to these criteria determines the ballroom value of the category
as a whole.

It is proposed to determine the rating for 5 categories that contain 59 criteria,
which are classified in 5 groups:

1. Quality of the internal environment - 15 criteria;

2. The use of land and the quality of the environment - 13 criteria;

3. Energy and energy efficiency - 7 criteria;

4. Life cycle of the object - 14 criteria;

5. Materials, construction and quality of architectural decisions - 10 criteria.

A preliminary analysis [2] has shown that the division into categories and
criteria of analogues of the developed system of rating environmental and energy
efficiency of buildings in other countries is excellent. For example, BREEAM (UK) -
9 categories and 48 criteria; DGNB (Germany) - 6 categories and 59 criteria; Green
Standards (Russia) - 10 categories and 46 criteria and so on. Such a quantitative (and
accordingly, for filling) difference is explained by the specific functions that must be
provided by the certification system, and which depend on the available climatic,
resource, socio-cultural, economic conditions, normative and scientific and technical
developments of the country of the developer.

The formalized model of the dynamics of the change of the state of
biospherically compatible urbanized territories in general is described by the
nonlinear equation. It is proposed to perform a quantitative assessment of the
components of the balance of the biosphere and the technosphere of the territory
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within the framework of the concept of expanded reproduction of the main
productive force - the pure part of the biosphere;

- indicator of the biospheric compatibility of the territory;

- indicator of the level of implementation of the functions of a biosphere-
compatible settlement (city functions).

The value of the relative indicator of the biospheric compatibility of the territory
can be determined by the formula:

1= YA, -E, 04,7, m,) (1)

where, the first term in the right part is the quantitative value of the environmental
biosphere; the second term is the quantitative value of pollution from the
technosphere with maximum concentrations that allow for developmen; din - the
relative value of the required area of the biosphere in relation to the area of the
calculated area of the microdistrict of a city or settlement, necessary to neutralize
pollution from the technosphere to the level of the maximum concentrations that
allow for development per one i-th job in the n-th function of the city; i is the
coefficient of homogeneity of the biosphere, to take into account the different
intensity of absorption of pollutants; @, - the required number of jobs, the pollution
from which must be absorbed by the biosphere in the calculated territory; Ain - the
value of the pollution parameter from the i-th source in the implementation of the n-
th function of the city, calculated for the territory of distribution of pollution; yi, -
coefficient of bringing pollution parameters to one source; min is the number of jobs
in the i-th source when implementing the n-th function of the city.

As a criterion for assessing the balanced state of biosperous-compatible
urbanized territories, there is a quantitative correlation between the indicators of the
state of its components, namely:

- level of satisfaction of the needs of natural resources (so-called primary needs
- water, oxygen, air, mineral raw materials, etc.);

- the level of innovative development of the infrastructure component in cities
and settlements;

- level of development of human potential.

The mathematical representation of a dynamical system is determined by a set
of nonlinear differential equations:
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where,

X1 — a variable characterizing the level of consumption of natural resources and
the level of pollution of the environment with waste;

X» — a variable that characterizes the level of development of the industrial-
infrastructure component in the region (the use of "green" technologies, the number
of innovative productions, the rate of renewal of fixed assets, etc.);

X — 1s a variable that characterizes the degree of satisfaction of rational life-
support needs of the population of urbanized territories (work, housing, education,
medicine and health care, transport, etc.);

Y - a variable that reflects on the system level the processes of life, which
proceed simultaneously (the effect of synergetics);

Uio, Uz, Uso — variables characterizing control influences aimed at achieving
the target state - compatibility with the biosphere and progressive development of
urban areas;

ai, ax, az, as — feedback ratios characterizing the influence of various
environmental factors;

an, ax, ass, ass — feedback ratios characterizing the stabilizing influence of
external factors on the implementation of biospheric-compatible construction (for
example, the amount of man-made and domestic waste being recycled as an
innovative, environmentally safe industrial-infrastructure component has the effect of
compensating for the harmful effects of the corresponding component on the natural
environment);

Y1, Y2, y3 — coefficients characterizing the mutual influence between the
individual components and components of the natural-sociological structures
(indirect influence of the level of air pollution, water environment and other
components of life support in urban areas on the health of the population, etc.);

b1, b2, b3 — coefficients characterizing the stabilizing influence of the
environment, dictated, for example, by changes in the regulatory base, demographic
processes, migration of the population, etc.

In the framework of this concept, [6] a conceptual model of the "complete
resource cycle" of a civilian house i1s proposed in which the waste generated during
the life cycle of an object is suitable for further resource or energy use.
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Conclusion

The article considers the prerequisites for updating the modern paradigm of
organizational and technological planning of construction production in accordance
with the modern understanding of providing integrated reliability as a multiplicative
flow of a set of key indicators of the project and the creation of methodological bases
for designing, calculating and implementing biosferous-compatible construction
projects in Ukraine.
As a result of the study of the syncretism of the concepts of «Green Lease» and
«Surveying» conducted on the example of Pyramid, it is concluded that it is
developing dynamically, from considerable experience in the field of commercial real
estate, providing various services in all phases of the life cycle of the property, while
providing the maximum profit for its clients and investors. Taking into account the
experience of the leading American developer company «Pyramid», we suggest
taking into account the specifics of the latest concepts of «Green Lease» and
«Surveying» in the course of development management, depending on the cyclical
nature of the development of the commercial real estate market and in Ukraine.

Kannak P.1O., n.17.H., npodpecop Uepuumen /1.0.,
KuiBchkuil HalllOHATBHUNM YHIBEPCUTET OYIIBHULITBA 1 apXITEKTYpHU
METOAUYHI KOMIIOHEHTHU ®OPMYBAHHSA JIATHOCTHUKO-
THOOPMAIIMHOI NIJCUCTEMM 3ABE3IEYEHHS
®YHKIIOHAJBHO-TEXHOJIOI'TYHOI HAJIMHOCTI BUKOHABHUKIB
MNPOEKTY BYJAIBHUIITBA

VY crarTi po3rIsiHyTO CydacHy MpPakTHKy MICBKMX 1HHOBAIlil, 3aCHOBaHy Ha
npuHuunax OiocdepHoi cyMmicHocTi. IIpoaHanizoBaHO MHPOEKTHE  PIIICHHS
3a0€3IeUeHHs OpraHi3aliifHO-TEeXHOJIOT1YHOI HAAIMHOCTI OyAIBHUILITBA 3 TOYKHU 30pYy
MOXJIMBOCTI peainizaiii (pyHKIii micta 06iochepHOi CyMICHOCTI Ta BIPOBAKEHHS
IHHOBAIIMHUX KOHCTPYKTHUBHO-apXITEKTYPHO-IUIAHYBaIbHUX pilieHb. (CTOCOBHO
MPOEKTy OyAIBHUIITBA BU3HAYCHO (popmaizallisi METOJUKH PO3PAXyHKY MOKA3HHUKIB
OiocdhepHOi CyMICHOCTI MICT 1 CEeIHIN, KIIbKICHI ITOKa3HWKH BUKOHAHHS (DYHKIIH
Mmicta. OTpumaHi pe3yJdbTaTH YHCEIBHOTO aHaji3y peamizamii QyHKIIA MicTa
J03BOJISIIOTh MPOTHO3YBATH PO3BUTOK MICHKOI TEPUTOPIi, OL[IHIOBATH KOM(OPTHICTH 1
0e3meKy MiIChKOTO CepeloBHIa 3 MO3uIiil 6iocdepHoi cymicHOCTI OyaiBETbHUX
00’€KTIB 3 METOK Y3TOJDKEHHS XapaKTePUCTUK >KUTTEBOTO ITUKIY ITMX OO0 €KTIB.
MPOCKTH 3 XapaKTepHUCTUKAMHU MiKpocepeaoBHina ix peamizamii. OCHOBOIO TaKuX
IHCTpYMEHTIB  €: OararodakTopHe, 0araTOKOMIIOHEHTHE MOJCIIOBAHHA Ta
OaratokpuTepiaNbHUI BiAOip anbTepHATUB ISl OyAIBHULITBA OyMiBENb ISl MPOEKTIB
3a YMOBHM BUKOPHCTaHHS PiBHA OiocepHOT CyMICHOCTI SK MPOBIIHOT aHATITUYHOI
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KOOpAMHATU Takoro MojentoBaHHd. Ll Mozeni, peanizoBani y ¢gopmari cy4acHOTO
OyIlIBHULITBA, CIYTyBaTUMYTh OCHOBOK ISl OpraHi3alliiHO-TEXHOJOTIYHOI Ta
€KOJIOT1YHOI €KCIIEPTU3H MPOEKTIB.

KirouoBi croBa: opranizamiiHO-TEXHOJIOTIYHA HAIMHICTh; HEBU3HAYECHICTH
HaBKOJMIIIHBOTO CEpeloBUINa; OyAiBeNbHUI MpoeKT, OiochepHa CyMICHICTH;
oprasizauisi OyA1BHULITBA.

Kannak P.1O., n.17.1., mpodeccop Yepnsbiiuen J1.0.,
KueBckuil HallMOHANBbHBIN YHUBEPCUTET CTPOUTENIBCTBA U APXUTEKTYPBI

METOAUYECKHE KOMIIOHEHTbBI ®OPMUPOBAHMU A
JTUATHOCTHYECKO-UH®OPMAIIMOHHOM NOJCUCTEMBI
OBECIEYEHUA ®YHKIIMOHAJBHO-TEXHOJIOTHYECKOM

HAJIEXKHOCTU UCHOJIHUTEJENA CTPOUTEJBHOI'O ITIPOEKTA

B cratbe paccmarpuBaeTcs COBpeMEHHas MpaKTHKa TOPOJACKHX WHHOBAITUH,
OCHOBaHHAs Ha NpUHOHMNAX OuochepHO COBMECTUMOCTH. IIpoaHamu3upoBaHO
MPOEKTHOE pelIeHUE 00ECTIeUeHHUs] OPraHN3allMOHHO-TEXHOJIOTUYECKON HaJEeKHOCTH
CTPOUTENBCTBA C TOYKHU 3PEHHUS BO3MOKHOCTH peanu3anuu QyHKuui omochepHo-
COBMECTUMOTO TOpojJa W BHEJAPEHUS HWHHOBAIIMOHHBIX KOHCTPYKTUBHBIX U
ApXUTEKTYPHO-TUIAHUPOBOYHBIX  PEIICHHIA. [IpumMeHUTENTFHO K TIPOEKTY
CTPOUTENIbCTBA, (hopManu3aluu METOJUKH pacuera IMokasareneil OuocdepHoit
COBMECTUMOCTH TOPOJIOB U HACEJIEHHBIX ITYHKTOB OIIPE/ICICHbl KOJIMYECTBEHHBIC
nokasaTenu peanusanuu QyHkuui ropoja. IlodydeHHbIe pe3yiabTaThl YHUCICHHOTO
aHanmu3a peanu3anvu (QYHKIHH TOpojJa IMO3BOJSIOT IMPOTHO3UPOBATH PpPa3BUTHE
TOPOJICKON TEPPUTOPHH, OIICHHWBATh KOMGMOPTHOCTh U 0€30MaCHOCTh TOPOACKOM
Cpeabl ¢ Mo3ulMil OMoChEepHON COBMECTUMOCTH OOBEKTOB CTPOMTENIHCTBA C IIEJIBIO
rapMOHM3AIMN XapPaKTEPUCTUK >KU3HEHHOTO ITMKJIAa 3THX OOBEKTOB. IMPOEKTHI C
XapaKTEPUCTUKAMU MHUKPOCPEAbl MX peanu3alud. B OCHOBE TakuMX WHCTPYMEHTOB
JIeXKaT: MHOTO(aKTOpHOE, MHOTOKOMITOHEHTHOE MOJEIUPOBAHUE u
MHOTOKPUTEPUATIbHBIN BBIOOP aJIbTEPHATHB MOCTPOCHUS 3MAaHUN IS MPOEKTOB IPH
YCJIOBHHM, YTO B KadeCTBE BEAYIIEHM aHAJIUTHYECKOM KOOPAMHATHI TaKOTO
MOJICTUPOBAHUS UCTIOJIB3YETCSl YPOBEHb OMOC(HEpPHON COBMECTUMOCTU. DTH MOJIEIH,
peanu3oBaHHbIE B (popMaTe COBPEMEHHOTO CTPOUTEILCTBA, MOCIYKAT OCHOBOM st
OpraHU3alMOHHO-TEXHOJIOTMYECKON U SKOJIOTMYECKON AKCIEPTU3bI TPOECKTOB.

KnroueBsie  cioBa: OpTraHU3aIllMOHHO-TEXHOJIOTHYECKass  HaJEKHOCTh;
HEOTPENIEJICHHOCTh ~ BHENTHEH Cpeapl; MPOEKT CTPOUTENbCTBA; OmocdepHas
COBMECTUMOCTD; OpraHU3alMs CTPOUTEIIbCTBA.
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