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Hble Y4aCTHUKIN — POCCUIMCKME
1 3apyOEXKHbIE BEHYYPHbIE
dboHAbl, accoumaunn GusHec-
aHrenoB, KopropaTuBHbIE BEH-
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[0B, B MepBYIO 04epeb, 3aBM-
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" counarbHbIX yCJ'IOBVII7I, OKa3bl-
BalOLLMX peLlatoLLiee BNnaHmne
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Koponesa O.H.,

Koponesa E.H.

B ctatbe paccmarpraetcs
COCTOSIH/E 1 Ka4eCTBO PaboThl
nacca>kMpckoro TpaHcnopTa
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2020 T.
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Forensic structural engineering
and construction cost examination:
current problems and solutions

On September 30 — October 1, 2021, National Science and Practical Conference “Forensic Structural Engineering
and Construction Cost Examination: Current Problems and Solutions” was held at the National Research Moscow
State University of Civil Engineering. In the plenary reports, speakers presented the results of in-depth and detailed
studies on the appointment and performance of forensic structural engineering/construction cost examinations in
the course of criminal, civil, arbitration and administrative litigations, as well as the practice of using special civil
engineering knowledge and knowledge in the field of pre-trial real estate valuation. The speakers identified and
analyzed new trends in the development of these areas of forensic expertise. The speakers drew attention to
the growing need for professional knowledge in the field of pre-design surveys, construction, operation, renovation
and reconstruction of buildings and structures in operation, as well as the regularities governing the generation
and transformation of market and other real estate values. The speakers drew attention to the increasing variety
of forensic examinations currently conducted by employees of both public and non-public forensic institutions.
The speakers also focused on the professional training of forensic experts, various forms of their training and
professional advancement, the required level of teaching theoretical, procedural, organizational and methodological
fundamentals of forensic examination, development of practical examination skills and demonstrating their
consistency and results in expert opinions.

The conference speakers addressed the most relevant issues of construction cost examinations which are
essential when the cadastral value of real estate facilities is contested in court and when causes, conditions,
circumstances and the mechanism of accidents, failures, and casualties in the course of construction and operation
of construction facilities are identified. Hence, the most relevant problems of forensic structural engineering and
construction cost examinations were considered, and the most effective solutions were developed.

Keywords: forensic structural engineering examination, forensic cost examination, forensic civil engineering
expert, conference, forensic institutions, examination methodology, criminal case, civil case, investigator, judge
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INTRODUCTION studying the process of formation and development
of FSEE as a whole and within the framework of exa-
mination-focused institutions of the Ministry of Jus-
tice of Russia.

According to the speaker, an essential feature of
the process is the simplification of tasks solved by
structural engineering experts. Professor Butyrin A.Yu.
set the boundary between the notions of a “simple”
and “complex” examination task, which are provisional
to a certain extent [1].

Firstly, beyond the boundary of “simple” tasks
are the research projects that determine the
strength characteristics of load-bearing and en-
closing constructions of buildings and structures.
These studies are based on the provisions of such
disciplines as theoretical and structural mechanics,
resistance of materials, solid state physics, and
others. Secondly, research-intensive research on
construction and materials, requiring the use of ad-
vanced engineering facilities and equipment. Third-
ly, this is the logic that is so much needed for the
FSEE in criminal cases related to casualties on
construction sites, accidents and failures in the
construction industry.

The ratio of simple and complex tasks, tackled by
experts, is determined as approximately ten to one.

As evidenced in practice, experts in structural
engineering (coming from public and private institu-

he conference “Forensic structural engineering

and construction cost examination: current

problems and solutions”, held at the National
Research Moscow State University of Civil Enginee-
ring (NRU MGSU) on September 30 — October 1,
2021 began with a plenary session, opened by
A.R. Tusnin, Vice-Rector for Research, Scientific and
Technology Activities of NRU MGSU, Chairman of the
Conference Organizing Committee.

K.Yu. Kulakov, Vice-rector for financial policy,
NRU MGSU, A.K. Orlov, Director of the Institute of
economics, management and communications in
the field of construction and real estate, NRU MGSU,
and P.G. Grabovy, Head of Department of construc-
tion organization and real estate management,
NRU MGSU greeted the audience.

Relevant and informative plenary presentations
on debatable issues of forensic structural enginee-
ring examinations (FSEE) were made by the follo-
wing experts in the field of their theory and practice.

A.Yu. Butyrin, Head of the Laboratory of Con-
struction Forensics of the RFCFS of the Russian Mi-
nistry of Justice, Doctor of Law, professor, Depart-
ment of Construction Organization and Real Estate
Management, NRU MGSU

In his report “The main trends in the develop-
ment of forensic structural engineering examination”,
professor Andrey Butyrin outlined the results of

tions) undertake the resolution of “complex” prob-
lems extremely rarely. The research is conducted
reluctantly and cursorily, although it takes a long
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time which is a fairly clear sign of a decline in the overall profes-
sional level of structural engineering experts.

Given the fact that this trend has turned persistent, an attempt
should be made to answer three main questions:

1) What is the reason for this phenomenon?

2) How should this phenomenon be treated?

3) What should be done in this regard?

We give the following answers to these questions:

1. The simplicity of the overwhelming amount of tasks, solved
by forensic structural engineering experts, is explained by
the needs of the investigative and judicial practice. At a given mo-
ment in time, an investigator and a judge need solutions for “sim-
ple” tasks, that do not require any reference to the foundations of
fundamental and, therefore, presumably “complex” theoretical pro-
visions. Hence, low cognitive demand tasks determine the low sci-
entific level of research (it should be noted that a low scientific level
does not mean a low—quality level).

2. This phenomenon should be treated without evaluation; that
is, it is neither good nor bad — it’s a given for today, and its under-
standing necessitates the formulation of rational proposals in this
respect and making efforts to have them implemented.

3. The principal proposals, made in this respect, resolve them-
selves into this:

Firstly, it is necessary to redistribute the flows of commissioned
examinations, and the “complex” ones (mind that their number is
relatively small) shall be addressed to those scarce forensic exa-
mination organizations and institutions in which the professional
training level of experts, as well as the equipment, instruments and
methods allow to solve these tasks quickly and efficiently. There-
fore, so-called “elite” expert organizations and institutions will stand
out. Other (the overwhelming majority) “non-complex” examinations
should be addressed to other forensic examination organizations,
whose number is disproportionately larger. Investigators and jud-
ges, whose activities are related to the utilization of special struc-
tural engineering knowledge, should be informed about this propor-
tion (which seems to be natural in any cognitive activity).

Secondly, it is necessary to change the idea of approaches to
the professional training of professional structural engineering ex-
perts, with regard for the level and content of research highly de-
manded by practicing judges and investigators.

Thirdly, it is necessary to rationally approach the technological
infrastructure of forensic organizations and institutions. At the same
time, it is necessary to proceed from the fact that “complex” stu-
dies, requiring the use of modern expensive equipment should be
conducted using the appropriate instruments at organizations and
institutions that employ specialists who are constantly conducting
certain applied research needed for particular examinations at
the moment. This is the only way to ensure the guaranteed reliabil-
ity of anticipated results of a forensic examination.

In the event that the trend, identified at the present stage, is
correctly identified, the measures to be taken will allow for a more
rational use of the cognitive potential of structural engineering ex-
perts in court proceedings.

K.Yu. Kulakov, Vice-Rector for Financial Policy, NRU MGSU,
President of the Union of Financial and Economic Forensic Ex-
perts, Doctor of Economics, Professor

Professor Kirill Kulakov presented the report “New rules for contest-
ing the cadastral value. State Cadastral Valuation — 2021 in Moscow:

what is to be expected and what’s to be done?”. The speaker cited
and commented on amended provisions of these rules.

Cost studies are an integral part of the FSEE and other types of
forensic examinations. They are also relevant when the cadastral
value is contested. The cadastral value serves as the basis for taxa-
tion of natural persons and legal entities. The contesting of the ca-
dastral value is based on the provisions of the Federal Law “On
State Cadastral Valuation” dated 03.07.2016 No. 237-FZ. At the mo-
ment, the present-day procedure for contesting the cadastral value
includes two options: according to the first one, the taxpayer can
apply to a specialized commission in charge of contesting the ca-
dastral value (if it is established in the subject of the Federation); the
second option means resolving the issue in court [2]. In 2020,
20,746 disputes were initiated in courts about the cadastral value
entered into the state cadastral register of real estate in respect of
37,932 real estate facilities. For the period from 01.01.2021 to
31.07.2021, 9,467 disputes were initiated in courts about the cadas-
tral value entered into the Unified State Register of Real Estate in
respect of 19,900 real estate facilities. Despite the fact that the le-
gislation has several grounds for contesting procedures, 98 % of
court disputes in 2020 and 99 % of court disputes in 2021 were
focused on setting the cadastral value of a real estate facility equal
to the market value. For other reasons, disputes are initiated very
rarely. At the same time, 96 % of court decisions are positive, and
they are issued in favour of applicants, which indicates a significant
percentage of errors in determining the cadastral value.

As a result of the court resolutions issued in respect of the
claims submitted from 01.01.2020 to 31.12.2020, there was a drop
in the total cadastral value (approximately 228.6 billion rubles, or
52 %) of real estate facilities:

e the total cadastral value before the court proceedings was
about 441.68 billion rubles;

e it was about 213.06 billion rubles after the court proceedings.

This value change is specified in the court resolutions on claims
submitted from 01.01.2021 through 31.07.2021: there was a decline
in the total cadastral value of the real estate by approximately 75.95
billion rubles (-50.29 %):

e the total cadastral value before the claim was about 151.03
billion rubles;

e the total cadastral value went down to about 75.08 billion ru-
bles following the issuance of the court resolution.

The legislator has introduced an innovation for the cadastral
value reconsideration; it is already in effect in 14 constituent sub-
jects of the Russian Federation. A tougher procedure is back for
taxpayers willing to contest the cadastral value in court: the innova-
tion requires a mandatory pre-trial stage for individuals and legal
entities. Contesting the cadastral value starts from interaction with
the State Budgetary Institution for cadastral valuation. Significant
and other nuances of the contesting procedure are also in place
(Article 22.1 of the 237-FZ as amended. 269-FZ), namely [3]:

® an assessment report is attached to the application in the
electronic format;

e an assessment report must contain an extract from the Uni-
fied State Register of Real Estate;

e an application can be submitted within 6 months as of the
date of the market value assessment according to the assessment
report.

In case of a decline issued by the State Budgetary Institution,
its decision must be backed by the arguments identified in the
course of the application consideration pursuant to paragraph 2,
part 11, Article 22.1. They include the use of incomplete and (or)
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P> unreliable information, calculation or other errors that affect the final

result of determining the market value of a real estate facility, viola-
tion of the regulatory requirements governing valuation activities
when compiling a report on the assessment of the market value of
a real estate facility.

A transitional period is established through January 1, 2023 in
terms of the application of Articles 22 and 22.1 of Federal Law No.
237-FZ of July 3, 2016 “On State Cadastral Valuation”, taking into
account the following features:

1. During the transition period, the supreme executive authority
of the subject of the Russian Federation may decide on the date of
transition to the application of provisions of Article 22.1 of Federal
Law No. 237-FZ dated July 3, 2016 “On State Cadastral Valuation”
for the purposes of establishing the cadastral value of real estate
facilities in the amount of their market value;

2. During the transition period before the day, specified in the
resolution (in the absence of a resolution, before the end of the
transition period):

e the provisions of Article 22.1 of Federal Law No. 237-FZ of
July 3, 2016 “On State Cadastral Valuation” are not applied in the
subject of the Russian Federation;

e the market value assessment report attached to the application
in accordance with Part 9 of Article 22 of Federal Law No. 237-FZ of
July 3, 2016 “On State Cadastral Valuation” is subject to preparation
exclusively in the form of an electronic document.

Paragraph 5 of Article 6 of the Law 269-FZ establishes that in
2022, a state cadastral assessment of land plots should be carried
out in all subjects of the Russian Federation, disregarding any re-
strictions on the frequency of state cadastral assessments.

According to paragraph 6, Article 6 of the Law 269-FZ, in 2023,
any state cadastral assessment of buildings, premises, structures,
facilities under construction, parking spaces must be conducted in
all subjects of the Russian Federation, disregarding any restrictions
on the frequency of state cadastral assessments.

The present-day frequency of the State Cadastral Valuation re-
mains unchanged before these dates. According to paragraphs
2.2, paragraph 7 of Article 6, Law 269-FZ, the state cadastral as-
sessment is not conducted if a decision to conduct it is made within
a period smaller than six months before January 1 of the year of the
state cadastral assessment required by such a decision.

The innovations, analyzed by Professor Kulakov, will require ap-
praisers and the forensic expert community to review a number of
approaches to cost studies in cases involving the contesting of ca-
dastral value.

K.P. Grabovy, Head of the Laboratory of Forensic Construction
and Technical Expertise and Claim Work, NRU MGSU, Doctor of
Economics, Professor

Professor Kirill Grabovy made a report “Notarial expertise as
a special way of conducting construction and technical research”,
in which he compared the main characteristics of a forensic structural
engineering examination and an examination appointed by a notary.

The regulatory and legal justification of the notarial expertise
includes the norms of Article 69 of the APC (Arbitration Procedure
Code) of the Russian Federation “Grounds for exemption from
proof”; Article 61 of the CPC of the Russian Federation “Grounds for
exemption from proving”; Article 102-103 “Fundamentals of the le-
gislation of the Russian Federation on Notaries”.

In fact, a new type of an extrajudicial procedure (a notarial ex-
pertise) is introduced. You can contest it in a court of general

jurisdiction by filing a separate application (that is, pursuant to the
general procedure for contesting notarial actions). The court must
accept a notarial expertise as evidence, that is, in certain situations,
a notarial expertise can replace a court-appointed one.

A notarial expertise is a procedural action consisting of re-
search and an expert opinion on issues whose resolution requires
special knowledge in the field of science, technology, art or craft
and which are to be addressed by an expert pursuant to a notary’s
decree in order to provide evidence necessary in the event of ca-
ses in courts or administrative authorities.

A notarial expertise is appointed not by a court, an investigator
or a state authority, but by a notary in the absence of a court case
(dispute); this is an out-of-court examination that has features typi-
cal for forensic examination.

In the vast majority of cases, the purpose of a notarial expertise
is to provide evidence in a first-instance court case. However, it is
noteworthy that a notarial expertise in the appellate instance is also
possible.

The features of the notarial expertise are as follows. This type of
proof is specified by the law, namely, Part 1 of Article 103 “Funda-
mentals of the legislation of the Russian Federation on notaries”. Its
scope and procedure are specified by the law (part 2 of Article 103
“Fundamentals of legislation on notaries”). The expertise is appoin-
ted by an authorized person, or a notary. Part 5 of Article 61 of the
CPC (Civil Procedure Code) of the Russian Federation and Part 5 of
Article 69 of the APC of the Russian Federation say that a notarial
expertise can serve as the “grounds for exemption from proving”. At
the same time, the expert is warned about the criminal liability for
issuing a deliberately false conclusion provided for in Article 307 of
the Criminal Code of the Russian Federation (Part 6 of Article 103
of the “Fundamentals of legislation on notaries”. The results of the
notarial expertise can be used as evidence in further judicial pro-
ceedings, since this type of examination is specified by the norms
of procedure codes.

In accordance with part 1, Article 102 of the “Fundamentals of
the legislation of the Russian Federation on notaries”, interested
persons, such as an alleged plaintiff or an alleged defendant, who
believe that the evidence, that could prove their rightness and re-
fute the arguments of the other party in a future court case, will
become unavailable for investigation (for example, consequences
of a flood on the premises may be eliminated; traces of poor-quality
repairs of the premises may disappear, etc.), are entitled to apply to
the notary with an application for securing evidence.

Such an application is possible only on condition that the case
for which the evidence is relevant does not exit and is not under
consideration at a court or administrative authority.

It should be noted that the procedure for selecting an expert
and the place of examination are not regulated by any law, expert
candidates are proposed by the interested parties. If the notary
does not notify all parties about the examination or notifies them,
but they fail to arrive, he notary must be governed by the opinion of
the party that is present.

A potential problem is when one of the parties receives the no-
tification too late and does not have time to attend the examination;
as a result, this party does not have time to submit his/her questions
to the expert, while these questions determine the content of the
examination and the court resolution, as the rights of late persons
are not protected within the framework of notarial proceedings.

It remains unclear who, when and how chooses an institution
for an examination. This is especially important in cases where one
of the parties is not present during the examination for any reason.
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It may happen that a person, knowing that in the future he/she will
have to attend the court proceedings, addresses a notary and con-
ducts an examination at the institution of his/her choice. As a result,
the other party will have little chance to contest such evidence by
the time the case is in court.

A notarial examination is aimed at obtaining sufficient evidence
in a pre-trial procedure, which can later be evaluated by the court
as the evidence correlated with the conclusion of a forensic expert.

An examination conducted in the order of notarization of evi-
dence is the only way to obtain a full-fledged examination with the
“signature” of an expert pursuant Article 307 of the Criminal Code
of the Russian Federation in the extrajudicial process.

The significance of such an examination consists in the fact that
the circumstances established by the notary are not subject to
proving, which is enshrined in the legislation.

Hence, the studies under consideration are also of interest to
a forensic structural engineering expert, who treats examinations as
an everyday practice, because new prospects are opening up
here, a relatively undeveloped area for the implementation of spe-
cial structural engineering knowledge.

E.B. Stativa, Leading expert of the Laboratory of Forensic Con-
struction and Technical Expertise of the Federal State Budgetary
Institution of the Russian Federation under the Ministry of Justice
of the Russian Federation, Candidate of Juridic Sciences, Associ-
ate Professor of the Department of Construction Organization and
Real Estate Management, NRU MGSU

In the report on “Problems of formation and development of the
methodological framework for the forensic structural engineering
examination” Associate Professor Ekaterina Stativa noted that the
process of generating the methodological framework for the majo-
rity of forensic structural engineering studies can be divided into
three consecutive stages.

At the first stage, experts, having identified the issues that they
have not solved in the absence of a special-purpose methodology,
develop the method they need. If the situation repeats itself, this
particular method is used as the principal one, although it must take
account of the questions asked by the court and features of the
item exposed to the expert examination [4].

The first stage can last for quite a long time, for years, and
sometimes decades, until the accumulated empirical material con-
verts into general methodological approaches to solving a certain
type (class) of an expert problem.

The second stage encompasses the preparation and publica-
tion of research and methodology-focused articles, describing the
new practice of solving expert problems that were not previously
covered by the methodological literature. These articles consider
certain aspects and patterns of similar forensic situations. The au-
thors also try to identify the prerequisites and explain the reasons
for the problematic issues in the judicial practice, whose resolution
requires the knowledge of structural engineering.

The third stage of the methodology generation includes the
preparation, approval, publication and introduction of methods
(methodological recommendations) for solving standard forensic
tasks.

This three-staged structure allows to systematize the methodo-
logy advancements, collected by structural engineering experts.

Some advancements are based on the existing methods, while
others are based on the results of the generalized examination
practice.

Surely, the development of methods, based on existing ad-
vancements, is a less laborious process, as it has a certain theo-
retical and methodological basis, and this process, in fact, is a lo-
gical continuation of a chain of judgments and indications of the
need to perform certain cognitive actions.

Fundamentally new methods are developed “from scratch”. The
structure and algorithm of the future studies are designed, taking
into account the essence of the issues to be tackled by the experts
and specific features of the facilities to be examined.

The speaker believes that the principles that underly the deve-
lopment of new methods will allow to rationally and quickly design
the relevant methodological material that meets the needs of foren-
sic experts, investigative and judicial practice.

M.G. Nersesyan, Head of the Department of Forensic Econom-
ic Examinations of the Federal State Budgetary Institution of the
Russian Federation under the Ministry of Justice of the Russian
Federation, Candidate of Juridic Sciences

Medea Nersesyan made a report on “Complex forensic struc-
tural engineering and economic examinations”. In the report, areas
of interaction between a forensic structural engineering expert and
a forensic economic expert were identified and clarified.

The issue of complexity in the theory of forensic examination is
still considered complicated and debatable, to some extent. Inte-
grated studies in the theory of forensic examination entail several
methods of research, namely: several opinions are drafted by ex-
perts, having different specialties, and thus the examination is al-
legedly conducted independently; or one expert opinion is drafted
according to the rules of an integrated examination. Therefore, it is
necessary to distinguish integrated studies from an integrated ex-
amination. A common feature of these two cognitive actions is the
impossibility of performing them without getting specialists in diffe-
rent areas of knowledge involved and applying the relevant special
knowledge that they have.

The difference is that an integrated examination means that
each subsequent study is based on the results of the previous one
(performed by an expert having a different specialty), and when
a set of studies is conducted, each is autonomous, and the results
of the subsequent study are in no way related to the results of the
previous studies.

An example of an integrated examination is the establishment of
the cause of the building collapse on the basis of the results of a fo-
rensic examination of materials, that have proven the inadequate
strength of the load-bearing structures. An example of an examina-
tion, based on a set of studies, is the determination by a forensic
economic expert of the value of an enterprise, and by a structural
engineering expert of the value of the building of this enterprise [5].

Forensic structural engineering experts and forensic economic
experts often conduct both of these types of studies. This work
contributes to obtaining comprehensive conclusions that allow in-
vestigation authorities or the court to have a better understanding
of the main technological and economic characteristics of those
organizations, enterprises and institutions that have become parties
to the court proceedings.

At the same time, economic and structural engineering experts
learn more about the specifics of these two areas of forensic ex-
amination, which certainly expands the range of their professional
knowledge and develops their skills in conducting complex studies
on several objects, which are now increasingly in demand both in
criminal proceedings and cases considered by arbitration courts.

>
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This interaction is certainly fruitful and needs the attention from
developers of training programs used in the training of forensic ex-
perts and their professional development, since the experience
thus gained must be an integral part of the methodology used by
forensic structural engineering and economic experts.

LLA. Danilkin, Head of the Forensic Centre of the Ministry of In-
ternal Affairs of Russia in Moscow, Candidate of Juridic Sciences,
associate professor

In his report “Forensic structural engineering examination at
Moscow interior authorities: inception, problems and development
prospects”, Igor Danilkin spoke about the forensic structural engi-
neering examination at the Forensic Centre of the Ministry of Inter-
nal Affairs of Russia in Moscow. The speaker focused on the steady
pace of its development. Mainly forensic examinations, conducted
here, are aimed at identifying the types, amount, quality and cost of
construction work conducted as part of the implementation of gov-
ernment-funded projects, which are financed from federal or re-
gional budgets. A relatively young team of structural engineering
experts tackles increasingly complex tasks, exploring large-scale,
multi-object construction facilities. NRU MGSU graduates, who
have been effectively trained in forensic structural engineering ex-
pertise, join the team. One of the main problems is the ever-de-
creasing number of criminal cases, the investigation of which re-
quires the use of special structural engineering knowledge.
Ongoing interaction between the Forensic Centre of the Ministry of
Internal Affairs of Russia and NRU MGSU helps to solve this prob-
lem. There are plans to increase the number of forensic structural
engineering experts, have them equipped with advanced devices
and techniques that enable these specialists to perform high-level
effective instrumental research that meets the requirements of con-
temporary court proceedings.

E.A. Safonova, Director of TRANSGEOQO LLC

Elena Safonova made a presentation “Geophysical studies of
construction facilities in the course of a forensic structural enginee-
ring examination and outside the scope of the court proceedings”
and described the technical capacity of the most recent version of
the LOZA georadar. LOZA georadars belong to the class of geo-
physical instruments used to study the subsurface structure of the
soil at depths of up to hundreds of meters, depending on the model
of the instrument, the antenna used and the parameters of the
sounding medium.

The principle of operation of radars is based on the emission of
ultra-wideband electromagnetic pulses into the underlying environ-
ment and registration of their reflections from the boundaries of lay-
ers or objects.

A distinctive feature of the devices, in comparison with well-
known foreign and domestic counterparts, is a large energy poten-
tial, which makes it possible to work in high conductivity environ-
ments, for example, in loam or wet clay, which is impossible for
other georadars due to their low potential.

The operation of LOZA georadar has proven its effectiveness in
solving the following tasks:

e engineering and geological surveys in the design of linear
and areal structures;

e monitoring the state of soil below and near engineering struc-
tures during construction and operation (building foundations, rail-
ways and highways);

e identification of underground utilities;

e |ocating artificial and natural cavities in the ground and in
building structures (karst cavities, voids and tectonic disturbances);

e determination of the thickness of filled and deformed soils,
mapping the boundaries of bedrocks under loose sediments;

e search for sand and gravel deposits, mapping landslide bodies;

e checking the state of bridges, supports, tunnels;

e identification of landfills full of environmentally harmful waste;

e non-destructive surveying of buried tanks, hidden trenches,
contaminated soil boundaries, and leakages.

To study the geological structure of the required section in the
vertical direction, LOZA-V georadar, equipped with transceiver an-
tennas, moves along the profile. The spatial step of measurements
along the profile is selected depending on the required detail of the
object study. When searching for small objects (pipes, cables and
others), the step is 5-10 cm, and when examining geological ob-
jects (for example, sand pits), it is equal to 50-100 cm.

M.S. Rivanenko, Head of the Testing Laboratory Center of the
State Budgetary Institution of Moscow “Center for Expertise, Re-
search and Testing in Construction” (SBI “CEIIS”)

In his report, “Involvement of an expert organization within the
framework of the state construction supervision”, Maxim Rivanenko
addressed the work, performed by the Moscow State Budgetary
Institution “Centre for Examinations, Research and Testing in Con-
struction”, emphasizing that the mandatory element and, accord-
ingly, the object of research is the project documentation, used as
a benchmark to match the qualitative and quantitative characteris-
tics of a building or a structure under construction. The main pur-
pose of the work, performed by the staff of the Moscow State Bud-
getary Institution “Centre for Examinations, Research and Testing in
Construction” is the instrumental control within the framework of the
state construction supervision. The services, provided by this Insti-
tution are in great demand, and the amount of work, performed by
the Institution, increases each year. The Institution represents an
interconnected system that has two blocks: the main one (produc-
tion) and auxiliary one (support). The production division focuses
on seven areas: road construction control, control of load-bearing
and enclosing structures; geodetic control; control of installation of
engineering systems; sanitary and epidemiological control; fire
control; quality control of sound insulation and facade structures. In
turn, the support division has accounting, planning and economic
departments, and the department of motor transport. The Institution
maintains the necessary accreditation for this type of activity.

Since 2012, the Institution staff has implemented over 120,000
research projects and checked over 14,000 objects.

Presently, the Institution has the following problems.

In the course of the research, conducted within the framework
of state supervision, it is impossible to compare the characteristics
of an object under construction with regulatory requirements, the
source of which is not specified in the project documentation for
this object [6]. In other words, if a particular regulatory legal act is
not listed in the project documentation, it is automatically excluded
from the list of documents that can be considered by a construction
supervision expert as the document that applies to this object.

The second problem is the lack of a unified approach to the
structure of organizations involved in state construction supervi-
sion. The Institution employees have to conduct consultations with
the regions where these organizations are being established.

These problems are being solved and everything is in place to
eliminate their negative impact on the activities of expert
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organizations involved in the state construction supervision in the
Russian Federation.

L.l. Zaitseva, Associate Professor of the Department of Invest-
ment and Construction Business of the Russian Academy of Na-
tional Economy and Public Administration under the President of
the Russian Federation, Candidate of Juridic Sciences

Associate Professor Larisa Zaitseva presented a report entitled
“The assessment of the potential of structural engineering and cost
examinations as alternative dispute resolution techniques”.

The anti-crisis approach to bankruptcy encompasses rehabili-
tation and wellness procedures, the transformation of the role of
arbitration managers, as well as the introduction of conciliation pro-
cedures aimed at reaching amicable agreements. At the early
stages, an anti-crisis approach, including structural engineering
examinations conduced within the framework of bankruptcy proce-
dures, is used to restore the solvency of a legal entity, or the deve-
loper, which will allow the company to “survive”. However, at the
moment, only 2 % of companies remain stable and survive bank-
ruptcy.

A wide range of out-of-court dispute resolution methods in in-
vestment and construction activities includes mediation, as the
most popular type of settlement, and a number of other proce-
dures, such as a “quasi-court”, a dispute resolution and prevention
commission, arbitration, as well as their combinations, such as me-
diation — arbitration and others. An early independent assessment
of a dispute and multilateral negotiations are also employed. An
examination is integrated into this process at any stage of dispute
resolution.

The factors preventing the unlocking of the examination poten-
tial through the out-of-court resolution of construction-focused dis-
putes include the following circumstances.

The first circumstance is the absence of industry-specific (tar-
geted) regulation of the out-of-court examination, the abstract na-
ture of its procedural norms, low court-related expenditures in the
Russian Federation, which makes dispute resolution in the state
court attractive; lack of friendly cooperation; formalized court work;
abuse of procedural rights. It should also be noted that contractual
constructions do not take into account the specific features of the
construction industry in terms of applying alternative dispute resolu-
tion procedures and drafting clauses (including the “expert
clause”). It is impossible not to mention the absence of a “reputa-
tional” criterion when choosing an examination institution, as well as
the passive role of the state, acting as a customer in promoting al-
ternative dispute resolution methods: 1.58 % of cases considered
in arbitration courts end in a settlement agreement.

An examination, conducted in the context of alternative dispute
resolution, has the following distinctive features.

AKTyanbHble Npo6siembl

CYAE6HbIX CTPOUTENIbHO-TEXHUYECKOM
M CTOMMOCTHOW 3KCNepTus3

M NyTU UX peLLeHuns

B HaunoHanbsHoM uccnepgosatensCkom MoOCKOBCKOM rocypap-
CTBEHHOM CTpouTenbHOM yHuBepcuteTe 30 ceHTabps — 1 OKTS-
6ps 2021 r. cocToanack HauMoHanbHas Hay4Ho-nNpakTnuyeckas
KoHepeHumns «CyaebHas CTPOUTENbHO-TEXHUYECKAs N CTOU-
MOCTHasi 3KCMepTU3bl: NPO6IEMbI U MYTU UX peLleHus». B ceo-
MX NneHapHbIX JOKnagax BbiCTynaloLne npefctasmnu pesysb-

The range of issues to be solved to effectively resolve the dis-
pute, as well as their content are determined by experts (together
with the parties to the dispute); examination costs are shared by the
parties to the dispute; procedure (prompt interaction with the par-
ties to the dispute, absence of procedural restrictions and others);
selection of expert candidates is conducted by the parties them-
selves. The application of examination as an alternative method of
dispute resolution is largely dependent on the lack of a project-ori-
ented approach in the investment and construction sector. The is-
sue of making an expert opinion binding also remains controversial.
It can be quite difficult to find an expert having the necessary spe-
cialization.

This list of problems is not, of course, exhaustive; nevertheless,
prerequisites are in place for the alternative methods of dispute
resolution to become more widespread in Russia.

K.K. Maximov, Senior Expert of the Engineering and Technical
Research Department of the Federal State Institution “Forensic Expert
Center” of the Investigative Committee of the Russian Federation

Kirill Maximov presented the report “Recommendations for the
visual examination of the scene of an accident and examinations
appointed in respect of criminal cases initiated on the basis of the
facts of intoxication of people with carbon monoxide due to the ope-
ration of gas consuming equipment in housing accommodations”,
in which he briefly outlined the main provisions of the methodological
recommendations for forensic structural engineering examinations in
respect of the criminal cases related to the intoxication of people with
carbon monoxide in housing accommodations. According to the
speaker, these recommendations will allow to standardize these fo-
rensic examinations and reduce the time they take.
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TaTbl Fy60KOro 1 AeTasibHOro U3y4eHusi BONPOCOB Ha3Ha4YeHUs
1 NPOU3BOACTBA CyLAeOHbIX CTPOUTENBHO-TEXHUYECKUX U CTOU-
MOCTHbIX 9KCMEPTU3 B YrOIOBHOM, FPaXKAaHCKOM, apOuTPaxxHOM
1 afMMHUCTPATMBHOM MpoLieccax, a Takxke npakTuKy UCrosib30-
BaHWA cneumnanbHbIX CTPOUTENbHO-TEXHUYECKUX 3HAHWI 1 3Ha-
HWUIA B 0612CTW OLEHKN HEABWXUMOCTW B [OCYAEOHOM MOPSAAKE.
Bbinuv BbISIBIEHbI Y NpoaHanM3npoBaHbl CKaabliBaloLLMecs TeH-
OEeHUMM B pa3BUTUN STUX HANpaBieHUN CyAebHO-3KCNEPTHON fe-
ATeNbHOCTU. Cnnkepbl OTMETUM POCT NOTPEGHOCTM COBPEMEH-
HOro Cy[oNpOM3BOACTBA B MCMOMb30BaHUW NPOeCCMOHasbHbIX
3HaHMI B 0611aCTN NMPeAnpPoOEeKTHbIX U3bICKaHWU, BO3BEAEHWS,
aKcnyaTaumm, peMoHTa U PEKOHCTPYKLUWN SKCIyaTUpyeMbIx
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3[0aHWIA 1 COOPYXXEHWUI, a TaKXe 3HAHUI 3aKOHOMEPHOCTEN dhop-
MVpPOBaHWA U TpaHcopMaL M PbIHOYHOW M MHOW CTOMMOCTH
06bEKTOB HEABMXXMMOCTU. BbicTynatoLye oTMeTunm Bo3pacra-
lolLee pasHoobpasve BUAoB CyAebHO-3KCNePTHbIX nccrneaoBa-
HWU, MPOBOAUMBIX B HACTOSILLIEE BPEMS COTPYAHVKaMM Kak rocy-
OAPCTBEHHbIX, TaK N HerocyaapCTtBeHHbIX Cy,U,eGHO-SKCI'IepTHbIX
yupexaeHuin. Ocoboe BHUMaHWe foknagynkamu 6bino yaeneHo
npodeccroHanbHOM NOAroToBKe CyaebHbIX S3KCNepTOB, pasnuny-
HbIM chbopMam Mx 06y4EeHUs N NOBBILLEHUS KBanuduKaumm, crno-
cobam obecneyeHnss He06Xo0AMMOro Ansa paboTbl YPOBHS Npeno-
[JaBaHUs TEOPETUHECKUX, NpoLieccyanbHbIX, OpPraHU3aLMOHHbIX
N METOANYECKMX OCHOB CYAEGHOW 9KCMEPTU3bI, NPUOBPETEHNE
UMV NPaKTUYECKNX HaBbIKOB NMPOBEAEHNS UCCNELOBAHUIA U OT-
paxeHus Ux NocrnefoBaTesibHOCTY U pe3ynbTaToB B 3aKmioye-
HUSIX 9KCNEPTOB.

KnrodeBbie cnoBa: cynebHasi CTpOUTENIbHO-TEXHNYECKas SKC-
neptuaa, cygebHasi CTOMMOCTHasl 3KcrnepTn3a, CynebHbIN SKC-
epT-CTPOUTESIb, KOHGPEPEHLMS, CYAEOHO-9KCMEPTHbLIE yYpexe-
HWS1, SKCIIepTHas MEeToAMKa, Yro/ioBHOE [ESIO0, rPaX[aHCKoe Aerlo,
cnegoBarersb, cy[bs
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The economic feasibility analysis Volkov R.V.

of innovative megaprojects for the benefit
of construction enterprises:
the case of the Republic of Tatarstan

The strategic development of the Republic of Tatarstan determines its development prospects for the coming
10-20 years. Its land zoning has shown that Kazan, Kama and Almetyevsk are the three fastest developing
agglomerations in the republic. Nonetheless, many areas cannot benefit from the flow of goods and resources.
A research on logistics allows to assume that the development of a road transportation network, including
the construction of bridges, tunnels and the use of the river transport (as the cheapest means of transport)
is a must. Along with the development of transport arteries, the republic needs advanced development points,
the construction industry growth triggers, modernization and reconstruction of construction industry enterprises.

Inthe article, the co-authors analyze the natural resources, available in Tatarstan and the prospects for the establishment
of enterprises for the production of construction materials in Tatarstan. The co-authors consider alternative cement
delivery routes, key products needed for the development of housing and industrial construction to ensure the economic

prosperity of Tatarstan.

The co-authors have also analyzed the economic efficiency of investment projects to be implemented in Tatarstan
Republic, including the launch of a cement production facility that will take advantage of the mineral resources in
the Ulyanovsk region minerals and the imported clinker to be delivered from Iran by water. The co-authors have
also considered the potential construction of the toll highway “Shali (M-7) — Bavly (M-5)".

Keywords: construction enterprises, cement, air hardened binding materials, toll highway, total investment costs

INTRODUCTION

n May, 2011, within the framework of the coopera-

tion plan, the Cooperation Agreement was signed

between the Ministry of Transport and Road Facili-
ties of the Repubilic of Tatarstan and the State Commit-
tee of the Republic of Tatarstan on transport and road
economy. This agreement entailed the construction of
the category 1A highway as a part of the Europe —
Western China transport artery, passing through
the territories of both republics (Fig. 1). The new inter-
national road, titled the Europe — Western China inter-
national transport corridor, to be constructed along
the St. Petersburg — Kazan — Orenburg — Aktyubinsk —
Almaty — Khorgos route, is an optimum way to connect
Europe and China; it passes through the minimum
number of countries and crosses the minimum num-
ber of borders (Fig. 2)123 45,

1 On the adoption of Strategy of socio-economic development
of the Republic of Tatarstan till 2030 : Law of the Republic of Tatarstan
dated June 17, 2015 No. 40-ZRT with changes for December 25, 2019
(in an edition. Laws RT of 05.04.2019 No. 31-ZRT, of 25.12.2019
No. 112-ZRT) it is accepted by the State Council of the Republic of Ta-
tarstan on June 10, 2015.

2 The development strategy in the field of architecture, urban plan-
ning, construction, building materials industry, in the housing and commu-
nal services of Tatarstan for the period of 2016-2021 and on prospect till
2030. Order No. 256/0 of 30.12.2016. Ministry of construction, architec-
ture and housing and communal services of the Republic of Tatarstan.

3 “On approval of the long-term target program “Development
of housing construction in the Republic of Tatarstan for the period of
11-2015” : The resolution of the Cabinet of the Republic of Tatarstan
dated June 20, 2011 No. 492 (as amended on August 31, 2012).

4 On approval of the State program “Transport system of Tatar-
stan development for the period 20142024” : The resolution dated De-
cember 20, 2013 No. 1012 (as amended on July 30, 2021).

5 On approval of the concept of import substitution in the con-
struction industry for the period 2015-2016 in the Republic of Tatar-
stan : The instruction dated September 19, 2015 No. 2091-r.

As part of the Europe — Western China interna-
tional transport corridor project, Tatarstan is imple-
menting the investment project “Construction of the
toll highway “Shali (M-7) — Bavly (M-5)" as part of
new artery of the federal highway “Kazan — Oren-
burg”, within the framework of the project “Sviyazhsk
interregional multimodal Logistics Centre (SMMLC)”,
needed to accelerate the development of construc-
tion enterprises in Tatarstan. The total cost of the
project is 18.3 billion rubles. The centre is located at
the intersection of key primary railways, waterways,
and highways, which can minimize transportation
and intra-warehouse costs® 45 6.7.8.9,

GENERAL PART

Cement is the most widely used resource on Earth
after water, as its annual consumption equals to about
one ton per person.

The Russian cement industry is gradually recover-
ing from the crisis caused by COVID-19. A decline in

6 On approval of the Concept of creating an industrial zone on
the territory of the prospective development of the Sviyazhsk Interre-
gional multimodal logistics Center : Resolution of the Cabinet of the
Republic of Tatarstan of July 18, 2012 No. 613.

7 On approval of Transport complex of Tatarstan development
Strategy for the period 2016—2021 with prospect till 2030 : The order
dated July 24, 2017 No. 253 (amended as of February 27, 2020) (in an
edition. Order of the Ministry of Transport and Road Facilities of RT of
27.02.2020 No. 72).

8 Methodology for calculating the fee amount for toll roads and
road facilities. The procedure for its collection and revision. Assess-
ment of consumer demand. Approved by Order of the Ministry of
Transport of the Russian Federation dated 19.05.2003 No. OS-435-r:
industry road methodological document

9 Industry Road Methodological document (ODM) 218.11.006-
2021. Methodological recommendations for assessing the efficiency of
the use of innovations and achievements of scientific and technological
progress in the road sector: industry road methodological document.
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Fig. 1. Europe — Western China international corridor

demand was caused by the construction activity decrease in the
country due to shutdowns of many infrastructure projects.

Cement is manufactured in 156 countries of the world. The major
producers of cement are China, Russia, Japan and India.

The cement industry is of key importance for the economic deve-
lopment as it is main type of building materials for the construction of
residential, industrial and infrastructure facilities. The rate of the ce-
ment industry development is 1.5-2 times higher than the global GDP
growth rate [1].

In many regions of the Russian Federation, including Tatarstan,
soil is composed of rock of sedimentary origin, including carbonate
rock, like limestone and dolomites. Due to the features of the geologi-
cal composition of the Earth crust, the territory of Tatarstan is not rich
in carbonate raw materials, and their quality varies [1-3].

Carbonate raw materials are unevenly distributed over the territory
of 43 districts of Tatarstan.

Chuvash
Republic

Ulyanovsk
region

Region

Kirov Region

Samara

A consolidated analysis of mineral resources of the Tatarstan Re-
public has shown that the republic has 340 deposits of carbonate
rock, 66 of them can be used for construction purposes. They include
the saw stone, raw materials for the production of lime, magnesia bin-
ders and limestone flour. The amounts of raw materials usable for the
production of non-combustible materials and hydraulic binders have
not been determined.

According to the “Strategic concept for the capital construction
development of the Tatarstan Republic until 2030”, today the republic
has the following reserves of carbonate mineral raw materials: crushed
stone — 178,137.6 thousand m?; saw stone — 15,039 thousand m3;
decorative and finishing stone — 823.5 thousand m?; limestone bind-
ers — 68,532.5 thousand tons; magnesia binders — 3,647.5 thousand
tons; ameliorants — 101,882.8 thousand tons [1].

The analysis of their application has shown that the republic does
not produce raw materials used to make facing stone, dolomite lime
and dolomite cement, hydraulic binders (Portland cement, hydraulic
lime, roman cement), refractories and other materials not considered
in this paper [4, 5].

In Tatarstan, there is practically no production of air binders made
of local carbonate raw materials.

In the republic, limestones and dolomites, sandstones, are used in
construction. In total, about 80 deposits of the building stone, widely
used to produce crushed stone of the “200” brand, were taken into
account.

There is one saw stone deposit within the republic, that is, the
Karkalinskoye deposit, located in the Leninogorsk district. This saw
stone is used in the construction of walls, ceilings and partitions.

Sand and gravel mixes (SGM) are the most popular mineral con-
struction raw materials, widely used as concrete, reinforced concrete,
and asphalt concrete fillers. They are also used to make plaster and
masonry mortars and the ballast for foundations of highways. Tatarstan
has about 60 SGM deposits. Building sand is concentrated in the wa-
ter area of the Nizhnekamsk water reservoir near Kazan.

There are very few pure limestones in Tatarstan.

Udmurt Republic

{ Republic of
B Bashkortostan

Orenburg
Region

Fig. 2. The Republic of Tatarstan in the context of federal and cross-regional transport corridors



HenBmXnUmMocCTb: 3KOHOMUKaA, ynpaeneHue

MexayHaponHbI Hay4YHO-TEXHUYECKUIA XXypHan

Tema Homepa

#4 /2021

15

The development and application of resource- and energy-saving
technologies for the production of building materials are feasible if lo-
cal mineral raw materials are used. Their use must be based on the
selective approach to raw materials; increasing the suitability of raw
materials (for example, by switching to carbonate raw materials), the
use of multi-level technologies to increase waste-free production; re-
ducing energy consumption (reducing the temperature of heat treat-
ment, duration of technological processes, etc.); using additives to
expand the range of functional properties; optimizing properties and
expanding the range of products.

However, the project of own cement production in the Republic of
Tatarstan has a significant natural barrier. The point is that there are
only three relatively large deposits of cement raw materials in the re-
public: Zelenodolskoye, Drozhzhanovskoye and Mendeleevskoye, and
none of them are suitable for the organization of industrial production
in terms of required volumes and quality [6-8].

Thus, at the moment, it is impossible to build a full-cycle cement
plant with a capacity of more than 1 million tons of cement per year. To
launch a plant of such capacity, deposits of low magnesium limestone
having reserves of more than 50 million tons are needed, which are not
available in the republic.

Therefore, the most competitive are the following options of provi-
ding the Republic of Tatarstan with cement:

e the purchase of finished cement from the Saratov region
(OAQ “Volskcement plant”);

¢ the purchase of finished cement from the Mordovia re-
gion (OAO “Mordovcement”);

¢ the purchase of finished cement from the Ulyanovsk re-
gion (OAO “Ulyanovskcement”);

e a joint venture to be set up for the production of cement
on the basis of the Ulyanovsk region deposits;

e logistics chains to ensure the purchase of the cement
clinker from Iran to launch the manufacturing process [6].

If finished cement is to be purchased, the following suppliers can
be considered:

Table 1. Per-ton cement cost with transportation charges included

Volsky sulphate-resistant cements are ideal for the manufacture
of concretes that withstand the influence of corrosive media con-
taining sulphates (when the concentration of sulfate ions exceeds
3000 mg-eq/l). A distinctive feature of Volsky sulphate-resistant ce-
ments is its lower heat release during hardening (2-3 times), which
allows them to be successfully used in the construction of large
cast-in-place structures (dams, port berths, etc.). Volsky cements
are recommended for use in conditions of multiple freezing and
thawing, moistening and drying of the cement stone (50-70 cycles).

Mordovian cement was used to make the dams of hydroelectric
power plants on the Volga and Kama, hydraulic structures of the irriga-
tion systems of Central Asian republics, ports in Murmansk, Tallinn,
Nakhodka, Arkhangelsk; Nizhny Novgorod and St. Petersburg sub-
ways, Volga and Kama car factories, Cherepovets smelter, Chebok-
sary plant of industrial tractors, sports facilities of the 27th World Sum-
mer Universiade 2013 in Kazan, 22nd Winter Olympic Games 2014 in
Sochi [6].

The raw materials supplied by JSC “Ulyanovsk Cement” allow for
the early setting strength due to the high content of aluminum oxides.
The plant isa smoothly operating facility; quality control is carried out
at every stage of production from the supply of raw materials to the
shipping of products to end consumers.

THE ECONOMIC FEASIBILITY ANALYSIS OF
INNOVATIONS

A. The economic feasibility analysis of launching cement pro-
duction

The per-ton cost of cement delivery to construction industry enter-
prises, with transportation charges included, is presented in Table 1.

Potential investors are willing to launch cement production and use
imported clinker. The capacity of the cement production facility will
reach 1 million tons per year.

Since the delivery of clinker by water transport is considered the
cheapest alternative, it is assumed that two manufacturing facilities
with the total capacity of about 2 million tons of cement per year will be
launched in Kazan and Naberezhnye Chelny. Subsequently, it is

Breakdown of expenses Total rubles per ton
Transportation by rail from Volsk (593 km)
Per-ton price of cement 3,800
Transportation charges 1,323.61
Total cost with the transportation charges included 5,123.61
Transportation by rail from Mordovia Republic
Railway station Nuya (593 km)
Per-ton price of cement 3,600
Transportation charges 921.29
Total cost with the transportation charges included 4,521.29
Transportation by rail from Ulyanovsk (246 km)
Per-ton price of cement 3,900
Transportation charges 820.67
Total cost with the transportation charges included 4,720.67
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P> advisable to replace part of the imported semi-finished product with

clinker made of local raw materials.

The final cost of clinker imported from Iran consists of the manu-
facturer's price and transportation charges and totals at 2,320 rubles
per ton (Table 2).

Table 2. The per-ton cost of clinker transported by water from
Iran with transportation charges included

Types of costs Total rubles per ton/for 1,791 km

Per-ton price of clinker from Iran 1,980
Transportation charges 340
Total costs with transportation 2320 rub/ton

charges included

Hence, due to the favourable geographical position, it is possible
to launch a joint venture in the Tatarstan Republic to be engaged in the
manufacturing of cement based on Ulyanovsk region’s minerals. The
research calculations made using Alt-Invest-Construction software
shows that the total amount of investments required for the construc-
tion of a joint venture equals to 20,008,774 thousand rubles, and the
major part of the amount will be invested into buildings and structures.

Besides, it is economically feasible to produce cement from clin-
ker imported by water from Iran.

The purchase of cement clinker from the Islamic Republic of Iran
is designated for the production of cement from imported clinker on
the territory of the Sviyazhsk Centre in the Republic of Tatarstan. Lo-
cated at the crossroads of the international transport corridors
“North-South” and “West-East”, with access to the Federal railroad,
water, and motor highways, Sviyazhsk logistics terminal can become
the nucleus of the transportation and logistics system of the Volga
region in the future [1].

Table 3. Total investment cost efficiency

The terminal is capable of becoming a major imported and ex-
ported cargo handling point that will serve all Volga regions, as well as
a key river port for cargo transportation using international transport
corridors.

The project implementation term is up to 4 years. The term is de-
termined based on reaching the enterprise’s full capacity, the term of
repayment of borrowed funds. The total amount of investments to be
made is 575,146 thousand rubles, the major portion of this amount will
be invested in the construction of buildings and structures (Table 3).

The main research findings are presented in Fig. 3.

B. Economic justification of the toll highway construction
megaproject

Highway parameters: length — 299 km; 1A technical category;
4 lanes with a median strip; no intersections at the same level; maxi-
mum speed — 150 km/h.

The construction of highway “Shali (M-7) — Bavly (M-5)" is con-
ditionally divided into four sections: “Sorochy Gory — Shali (M-7)" —
40 km; “Bridge crossing over the Kama River at Sorochy Gory vil-
lage” — 14 km; “Alekseevskoe — Almetyevsk” — 145 km;
“Almetyevsk — Bavly (M-5)" — 100 km [6].

Let’s consider the methodology used for calculating the fee
charged for toll roads and road facilities in relation to the analyzed
facility.

The fee must correspond to the number and quality of services
provided to the user of a toll highway or a road facility, and take into
account the need to fully or partially cover the costs of construction
(reconstruction) of a highway or a road facility and the cost of their
operation [8-10].

The benefits of toll roads and road facilities are:

e savings in operating costs (transportation costs) in the
form lower fuel and lubricant consumption, tire wear, repair
and other costs;

e shorter goods/passengers delivery time; higher comfort
and traffic safety.

Indicators

Values

Measurement unit

A cement producing joint venture that will consume minerals from the Ulyanovsk region

Required investment amount 20,008,774 thousand rubles
Cement price per ton 4,450.37 rub
Simple payback period 514 years

Net present value (NPV) 688,179 thousand rubles
Discounted payback period (DPP) 7.65 years
Internal rate of return (IRR) 27.6 %

Cement production from clinker imported by water from Iran

Required investment amount 575,146 thousand rubles
Cement price per ton 3,800, 00 rub.
Simple payback period 3.57 years

Net present value (NPV) 8,987,319 thousand rubles
Discounted payback period (DPP) 3.61 years
Internal rate of return (IRR) 192.3 %
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Comparative analysis of cement production options against the background
of the mineral resources shortage in the territory of the Tatarstan Republic
A
| Preliminary justification of the per-ton price of cement |
| Finished cement purchase |
Production from Co-production
¢ ¢ ¢ imported clinker in the Ulyanovsk
(Iran Republic) region territory
Saratov Republic of || Ulyanovsk
region Mordovia region
v v v v v
|5,123.61 rub.| |4,521.29 rub.| |4,720.67 rub.| 3,800 rub. 4,450.37 rub.
no yes
Minimum?
Y
Justification of the project efficiency using software products
Development of detailed project docu- |
. n:nen?atlon. Production from Coproduction
Finding investors. imported clinker in the Ulyanovsk region:
Obtaining state support: (Republic Iran)
1) funding of research, development and NPV = 688,179 thousand
(or) technological works; NPV = 8,987,319 thou- rub;
2) provision of state property of the Re- sand rub; DPP = 7.65 years;
public of Tatarstan to the subjects of inno- DPP = 3.61 years; IRR = 27.6 %
vative activity on condition of possession IRR = 192.3 %
and (or) use;
3) production and technological support of
subjects of the innovation activity;
o i . yes
4) providing specialized services and con-
sultancy;
5) funding of training and advanced trai-
ning of specialists in the field of innovation
Project implementation isn't expedient
Fig. 3. Comparative analysis of cement production options against the background of mineral resources shortage in the Tatarstan Republic
The maximum toll amount must not exceed the ultimate highway “Shali (M-7) — Bavly (M-5)" as part of a new route for the
(maximum) value of savings made by users of toll highways and Federal highway Kazan — Orenburg (Fig. 4) [6].
roads. The Tatarstan Republic is one of the most developed regions of
Today, cargoes are delivered from Europe to Asia and back by Russia in terms of the transportation infrastructure. In the coming
sea through the Suez Canal. The delivery time via this route with years, promising megaprojects will be implemented in the region,
a length of 21 thousand km is 30—40 days. An alternative option is attracting additional cargo flows to its territory and revenues to be
the delivery by road using the Europe — Western China route, here, generated by transit operations not only in Tatarstan, but also in
the delivery time is 14—18 days. The advantage of the road trans- Russia as a whole.
port corridor Europe — Western China for cargo owners is its low About 20 million tons of cargo is currently transported through
cost and delivery time. the territory of the Russian Federation from Asia to Europe, and over
As part of the international project on building the transport cor- a third of it passes through the territory of the Volga Federal District.
ridor Europe — Western China, the Republic of Tatarstan is imple- The annual cargo flow across the border of the Republic of Kazakh-
menting an investment mega-project on construction of the toll stan and the Orenburg region is about 7 million tons. According to P>
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Almetyevsk road section under

construction
Almetyevsk — M5 (Bavly)

.. Further road route in the north-
western and south-eastern

= Bridge over the Kama River directions

Fig. 4. Situational plan of highway “Shali — Bavly”

the experts’ forecasts, cargo transportation across Russia in the
Asia—Europe direction may increase significantly in the next 15-20
years, reaching about 100-150 million tons a year [8, 9].

The toll charge is differentiated depending on the type and car-
rying capacity of vehicles. The classification of vehicles is presen-
ted in Table 4. [17, 18].

Each of these four groups has a characteristic vehicle: Vaz-
2170 LADA Priora, GAZ-3310 Valdai, KamAZ-5520, Nefaz 3297.
Amounts saved by these vehicles, if they take the toll route, are
calculated and compared with the same vehicles taking alterna-
tive routes, and the resulting values are applied to the entire

group.

Table 4. Vehicle classification

The process of calculating the toll charge and compiling the toll
charges list has the following stages: initial data collection and list
drafting; calculating amounts saved by users of toll roads in com-
parison with alternative free routes; assessing the consumer de-
mand for travel services on toll roads; determination of optimal toll
charges; compiling the toll charges list.

The economic evaluation Ss of total savings (effect) made by

the user of the toll road includes (Fig. 5):
S5 =8, +Sq+ S+ S, (1)

where S, — costs saved due to the vehicle operation on a toll road
facility compared to an alternative road; S, — savings from

Classification
Groups and types of vehicles Identification
Weight, t Axis number
Group |
Motorcycles with ?nd wnhgut a traller'(5|decar) o Below 3.5 Two
Passenger cars with and without a trailer
Vans, minibuses with up to 11 seats, trucks
Group Il
TruF:ks G2 From 3.5t0 8.0 Less than three
Trailers
Buses with 11 to 29 seats
Group Ill
Trucks G3 More than 8.0 More than three
Trailers
Group IV
Buses with 30 + seats G4 More than 8.0 Is not used
Special large-sized vehicles
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o
e, Group | Group Il Group Il Group IV
b % Motorcycles Trucks Trucks Buses with 30 + seats
s .'aEa - Cars Trailers Trailers Special large-sized
§ ..; Vans, minibuses with up Buses with 11 to 29 seats vehicles
° to 11 seats, trucks
(O]
o
3
5 _“2’ VAZ-2170 VAZ-2170 KAMAZ-5520 NefAZ 3297
L8 (Lada Priora) (Lada Priora)
w <
< 9 >
g8
s g
o ™=
=
(&)
A A A4 A
> The economic evaluation S; of total savings (effect) for a toll road user includes: S; = S,, + Sy + S;+ S,
S, includes: — costs of fuel and lubricants;
> e tyre repair and replacement costs;
e other operating costs (maintenance and repair, depreciation, salary of drivers, overhead
Savings from the accelerated delivery of goods (S,) mean that the faster the goods are transported, the higher
> the amount transported during a particular time period. Consequently, the return on capital increases, the profit
of a freight carrier using a toll road also goes up.
Time saving S, involves calculating the cost of VoT time, which is determined using the method of assessing
“the economic activity”
_ VoT = GDP / (EP - 12 - 168),
where VoT is the cost of one hour of time; GDP is the gross domestic product of the Republic of Tatarstan, and
EP is the working population in Tatarstan
NE — the number of employed population of the Republic of Tatarstan
Savings from reduced road accident losses S, are calculated for each group of vehicles
Sa=DaPa_DIPt’
> where D, and D, are the average amounts of damages caused by accidents; P, and P, are the probabilities of
an accident on alternative and toll roads, respectively.
Calculation of savings Ss from the use of a toll highway
Y \ A A
Group | Group Il Group Il Group IV
@ = $632.65 rub. @ =4152.72 rub. @ =227.92 rub. @ = $1456.51 rub.
Fig. 5. Economic evaluation of total benefits (effect) obtained by the user of the toll road | 2
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P speeding up the cargo delivery; S, — savings from the reduced
travel time; S, — savings from reducing the risk of accidents.

The efficiency of the total investment costs in respect of the
project on the construction of a toll highway is calculated using the
Alt-Invest-Construction software (Table 5).

The discounted payback period (PP) is the minimum period re-
quired to achieve zero NPV. It is 6.66 years (see Fig. 6), given that
the service life of the highway without major repairs is 15-19 years.

When calculating the performance indicators, project risks
were taken into account at various project stages, including prepa-
ration, construction and operation (Table 6) [11, 12].

The discount rate, taking into account the risks of the project, is
calculated according to formula (2):

Table 5. Total investment efficiency

d=d + L, 2)
100 %
where d; is a risk-free rate, is determined using formula (3); R — risk
adjustment.
r
1+ S
d=—100%_4 3)
14—
100 %

where ris the refinancing rate of the Central Bank of the Russian Fede-
ration; / is the officially announced rate of inflation for the current year.
Hence, the calculated value of the discount rate equals to:

d=0.04+ 8%
10

0.12(12 % ).

0%

Indicators Values Measurement unit
Construction of toll highway “Shali-Bavly” having improved fast-track pavement
Investment amount required 19,067,455 thousand rubles
Toll charge amount 1,062 rub.
Simple payback period 4.89 years
Net present value (NPV) 14,120,323 thousand rubles
Discounted payback period (DPP) 6.66 years
Internal rate of return (IRR) 2541 %
20,000,000
15,000,000 /
10,000,000
5,000,000
0 - ~ 3 year jO year ‘12 year 14 year
7 year 9 year 11 year 13 year 15 year
—5,000,000 t g
— 10,000,000
— 15,000,000
—20,000,000 +
— 25,000,000
Fig. 6. Projected payback period for total investments
Table 6. Expert evaluation of project risks
No. Simple risks Wi (weight) Pi (value of risk)
1 Preparatory stage (preparation) 0.12 1.00
2 Construction 0.2 2.00
3 Operation: 0.68 5
3.1 a) financial and economic 0.30 4.00
32 b) social 0.15 1.00
33 c) technical 0.15 0.00
34 d) ecological 0.08 0.00
Total project risk R=8.00
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We will simulate project risks on the basis of various initial indi-
cators: the sale price, current (operating) costs, the discount rate,
the required investment amount. The resulting value is the net pre-
sent value of the project, or NPV (Fig. 7) [11].

Risk modeling has shown that NPV is most sensitive to the
growth of project risks: an increase in the discount rate by 18 % will
make the project will become ineffective. The safety margin is 40 %,
since a 50 % reduction in the sale price makes the project ineffec-
tive. Performance indicators show little sensitivity to an increase in
the investment amount and current costs.

CONCLUSION

Therefore, the toll highway project is financially feasible, cost-
effective, and socially significant for the development of the Tatar-
stan Republic and the Russian Federation as a whole.

The following areas of development are set in the current “Stra-
tegy of the socio-economic development of the Republic of Tatar-
stan until 2030

e renewal of transport and engineering systems, their intensive

restoration and replication based on the development and im-
plementation of effective social, scientific and technical pro-
grammes, federal and regional projects;

® increasing the investment attractiveness and innovative activ-

ity of industrial and construction enterprises, importation sub-
stitution and other actions.

These and many other tasks can be solved through the con-
struction of transport arteries connecting the territories of advanced
development, points of growth with all other municipalities, that
need to boost their population and employment.

" « [Sensitivity analysis Adjust... [ |« [Sensitivity analysis Adijust... [
Variable parameter Variable parameter
Implementation cost Operating expenses
Within the range Within the range
From: 100% From the : From: 100%  From the
In increments: -10% planned one In increments: 15% planned one
Total indicator Total indicator
NPV for total investments NPV for total investments
Table of calculated values Value Result Table of calculated values Value Result
100% 14120 323 100% 14120 323
Recalculate... 0% 10902 936 Recalculate... 115% 13938 443
80% 7677 825 130% 13756 564
70% 4436 252 145% 13574 685
60% 1178 603 160% 13392 805
50% 2103 477 175% 13210 926
40% -5422 348 190% 13029 047
" « [Sensitivity analysis Adjust... [ '« [Sensitivity analysis Adjust... [
Variable parameter Variable parameter
Discount rate Total investment amount
Within the range Within the range
: From: 12% From the : From: 100%  From the
In increments: 6% planned one In increments: 12% planned one
Total indicator Total indicator
NPV for total investments NPV for total investments
Table of calculated values Value Result Table of calculated values Value Result
12% 14120 323 100% 14120 323
Recalculate... 8% 5603 251 Recalculate... 119% 11967 334
24% 209 555 124% 9806 756
30% -3402 549 136% 7629 649
36% -5941 616 148% 5452 542
42% -7801 848 160% 3260 909
48% -9213 327 172% 1062 021

Fig. 7. Analysis of NPV sensitivity to changes in initial parameters
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O60cHOBaHNE 3KOHOMMUYECKOMN
acpchekTUBHOCTU peanusauum
MHHOBAaLMOHHbIX MerarnpoeKkToB

na HYXA, np(—lz:‘;npuﬂmu CTPOUMHAYCTPUN
ﬂla npumepe Pecny6nunku TatapcTaH)

BekTop cTpaTternyeckoro passutusa Pecny6nvkn TatapctaH (PT)
Heo6XxoAnMO onpeaenuTb, YTo6bl caenaTb BbIBOA: Kakow byaet
pecny6nuka 4yepe3 10-20 net. Kak nokasbiBaeT TeppuTopurab-
HOe 30HMpOBaHue pecrnybnvKn, OCHOBHOE pa3BUTWe 3aTparu-
BaeT TpU KpynHble arnomepaumun: KasaHckyto, Kamckyto n Anb-
MeTbeBCKYt0. [1pn 3TOM MHOrne pamoHbl OCTalOTCA B CTOPOHE
OT ABMXXEHWA TOBApPO- N pecypconoTokos. PaccmoTpeHune noru-
CTUKM NO3BONSET NPEANONOXNTb, 4TO HEOH6XOAMMO pa3BuTHE [0-
POXHOWN TPAHCMOPTHOW CETU, B TOM YUCIEe CTPOUTENBCTBO HEO6-
XOAWMbIX MOCTOB, TYHHENen 1 UCrnosib3oBaHNe BO3MOXHOCTEN
peyHoro TpaHcnopTa (kak camoro geluesoro). OqHOBpeMEeHHO
C pa3BuTMEM TPaHCMOPTHbLIX apTepuii Heob6XxoAnMMO co3faHne
TOYeK onepexaroLlero pa3BuTus, TOHeK pocTa CTPOUTENBLHON
oTpacnu, NpoBeAeHne MOAEPHM3aUUN U PEKOHCTPYKLUKN Npeq-
NPUATUIA CTPONVHAYCTPUW U, KaK CNefacTBUe, CONyTCTBYHOLLMX
oTpacnen.

B paHHOM cTaTtbe NpoBefeH aHanM3 COCTOSHUS MUHepasibHO-
cbipbeBOV 6a3bl PT 1 nepcnekTnBbl co30aHUA Ha TeppUTOpUn
PT npeanpuatuii no NnpoM3BOACTBY CTPOUTENbHbLIX MaTepuasnos.
PaccmoTpeHbl pa3nuyHble BapuaHTbl ob6ecnevenmsa PT LemeH-
TOM, UMEIOLLIMM KITIOHEBOE 3HAYEeHWe ANs Pa3BUTUSA XUIULLHO-
r0 W MPOMBILLIEHHOIO CTPOUTENBLCTBA U B LIEIOM AJ15 9KOHOMMU-
yeckoro passutus PT.

BbInonHeHo 060CHOBaHWE 3KOHOMUYECKOW 3PPEKTUBHOCTU pe-
anusauum Ha Tepputopun PT MHBECTULMOHHBIX MPOEKTOB MO CO-
30aHUI0 NPeanpuATU MO NPOU3BOACTBY LemMeHTa Ha 6ase no-
Ne3HbIX UcKonaeMblix YNbAHOBCKON 06/1acTu U U3 NPUBO3HOIO
KIMHKepa, JoCTaBnNsemMoro BOAHbIM NyTeM 13 VpaHa, a Takxe
no CTPOUTENBCTBY MnaTHon asToMaructpanu «Lann (M-7) — bas-
nbl (M-5)».

KnroyeBblie cnoBa: npeanpusTvs CTPOUMHAYCTPUN, LUEMEHT, BO3-
AYLWUHbIe BSXXYyLUMe matepuarsbl, rnnatHas aBToMarncTpasib, os-
Hble UHBECTULMOHHbIE 3aTPaTthl
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ficbkoBa H.10.

MBEHT-AEBEJIONMMEHT: YPOKM BYAYLIUEIO
(no maTepuanam BcemMMpHOMN BbICTaBKM
Expo 2020 B [ly6ae)

B ycnoBusx naHgemun, OCNOXHUBLLEN OOMEH MAEAMU U OMANOroBble PEXMMbl 06CYXXOEHWUA KOHLENUMn pas-
BUTUSA, NOBbILLAETCH aKTyanbHOCTb MUPOBbIX BbICTABOK Kak 3OdEKTUBHbIX MOLLAA0K NOMCKa BapuaHToB pas-
BUTUSA M CO3daHus obLiero 6yayLliero Ha OCHOBE yyeTa NnoAxofdoB pasfvyHbiX cTpaH. BeictaBka Expo 2020,
OoTKpbIBLUAsicst B okTsiope 2021 r. B [ly6ae (OAD), ctana He TONMbKO KpynHenLuel 3a 150-NeTHIO UCTOPUIO Bbl-
CTaBOK, HO 1 NPVBHECIa MHOrO HOBOIO B MEXaHW3Mbl UBEHT-AEBENONMEHTA, aKTUBHO MUCMOMNb3yeMble B HACTOS-
Lee BpeMs Ans NpoBeAEeHN NMEOLLMX BaXKHOE MeXAYyHApOAHOe 3HauYeHre cobbITuiA. Bo-nepBbix, MpOCTpaHCT-
BO Expo 6b1110 CTPYKTYpPUPOBAHO B TPEX OCHOBHbIX HanpaBneHusx: «YCcTonumMBoe passutume», «MobunbHOCTb»,
«B03MOXHOCTU». BO-BTOPbIX, BCE YHACTHUKM MMENN BO3MOXHOCTb MPOAEMOHCTPUPOBaTL MX BUAEHWEe 06LLero
6ypyLiero. B-TpeTbux, neeHT-npoekT Expo 2020 cTan KpynHenwmnm B HOBEMLLEN UCTOPUN apXUTEKTYPHBbIM aT-
TPaKUMOHOM, 06 bEANHUBLLMM KOHLEMTYaNbHO U CTUIMCTUYECKN HOBEWLLINE NMOAXOAbI K CTPYKTYPUPOBAHMIO Cpe-
bl XXU3HEOEeATENbHOCTW. B-4eTBEpThIX, KPEATUBHOCTb CTana OCHOBOW BCEX NaBUSIbOHOB, @ UCKYCCTBEHHbIA WH-
TeNNeKT, CMapT-TEXHOMOMMU N KOTHUTUBHbIE NMOAXOAbl ObIN BU3yannavpoBaHbl BO BCeX cdepax 1 anemeHTax
cuctemsl «[Mpupona — O6LLecTBO — HenoBek». B-nATbIx, (hakTU4eckn BCe NaBUIIbOHbI 6bINIM CEFMEHTUPOBaHbI Ha
06LLECTBEHHbIE MPOCTPAHCTBA, AEMOHCTPALMOHHbIE 30HbI, MO3BONAIOLLME NPEeaCTaBUTb MECTO CTPaHbl, €e BO3-
MOXHOCTU B 06ecrneyeHnn yCTon4mMBoro passmtusi. POCCUMCKMA NaBuibOH, PacrnonioXeHHbIM B cermeHTe «Mo-
6UNBbHOCTb», 06BbEAVHWUI BUAEOPAS NPUKIAaAHbIX MPOEKTOB CTPYKTYpU3aLmmn NpOCTPaHCTB XU3HeOeATENbHOCTH,
VOEeN pas3BUTUSA CO3HAHUSA U UHTENNEKTA, MOAYEPKHYB 3HAYEHNE KPYMHENLLMX OTEHECTBEHHbIX KOMMaHUA B UH-
TepakTUBHOM MyNbTUMEANIAHOM dhopmate 3axsaTtbiBatoLLero woy. byayliee, cosgaBaemoe 06LLMMU YCUNIUAMU,
HEBO3MOXHO 6€3 CUHTe3a UAen B MOMCKOBOM pexnme no3HaHus. MobusnbHbIN hopMat pOCCUMCKOM 3KCNo3numm
[OMOSHUI 0CO6EeHHOCTU MBEHT-NpoekTa Expo 2020. Ero ganbHewnwee pa3BuTue 1 Kanutanusauus B hopmarte
VMHHOBALMOHHOW 3KOCUCTEMbI CTAHET O4epeHbIM LLaroM CyLLECTBEHHOIO MOBbILLEHNS SKOHOMUYECKON adhdek-
TUBHOCTU UBEHT-AEBENONMEHTA.

Knro4eBble cnoBa: cpefa XnN3He[esTeslbHOCTU, MUPOBasi BbICTaBKa, UBEHT-LEeBEesIONMEHT, KpeaTUBHas! dKOHO-
MUKa, yCTON4YMBOE pa3BUTHe, CTPYKTYPUPOBAHHOE MPOCTPaHCTBO

ficbkoBa Hatanbs
Hpbesxa,

LOKTOP 3KOHOMU4ECKUX HayK,
npocbeccop, 3aBegytoLLas
Kaheapoil MHBECTULIMOHHO-
CTPOUTENbHOTO 613HECa;
Poccuiickas akagemus HapogHoro
X03ANCTBA 1 rOCYAAPCTBEHHOI
cnyx6bl npy MpeanaexTe
Poccuiickoin ®egepauun
(PAHXuIC); 119571, r. Mocksa,
np-T BepHagckoro, 4. 82, cTp. 1;
PVHLY ID: 490267, Scopus:
56209112800, ResearcherlD:
0-7581-2018, ORCID: 0000-0002-
3245-1549; yaskova-ny@ranepa.ru

npakTU4ecky Bce hopmMaThl KpeaTUBHbIX MOAXOA0B
K cozfaHmio obLLero 6yaytiero [1].

Cpean TpaanuMoHHbIX UBEHT-MPOEKTOB CaMMM-
TOB, YEMMNMOHATOB, crapTakma, onMMnaz ¥ MHOMmMx
APYX COBBITUMHBIX MEPONPUATUN, UMEIOLLINX MEX[TY-
HapoaHoe 3Ha4YeHVe, BCEMUPHbIE BbICTaBKM 3aHMMa-
0T ocoboe MecTo. OHU akkyMynMpytoT Bce cdpepsbl
XKMBHEeOeATenbHOCTN 06LLEeCTBa, 0COOEHHOCTM HaLlOo-
HanbHbIX NMOAXOMAOB K peLleHuio Npobnem passntus
1 6e30nacHOCTK, NO3BONAIOT NepedopMaTpoBaThb
rnobasbHble LeHHOCTM, onpenenss 6yayLiee CUcTeMb!
«[pupopa — O6LLecTBO — Henosek».

OBLLAA NMPOBJIEMATUKA

pranvdaumns O6beanHeHHbIx Haunin 06bssu-

na 2021 r. rooom KpeaT1BHOM 3KOHOMUVKM. Ee

LieneBor ooKyC COCPEAOTO4EH Ha CO3haHMN
KpeaTuBHOM cpeflbl XXM3HEeAeaTENbHOCTH HEe TOMbKO
B KPYMHbIX ropofax, Ho U B pervioHax. PernoHansbHble
KpeaTMBHble KnacTepbl MOBCEMECTHO CTAHOBATCA
LEHTPaMN pasBUTUS HaLMOHATBHbIX SKOHOMMK, a X
BO3HWKHOBEHME BCe Yallle B HOBEWLLEN ncTopum
npeacTaBnseT coboi cneacTeme peanudaumm mac-
WwTabHbIX MEranpoeKToB, MPUYPOYEHHbLIX K COObITU-
AM, MMEIOLLMM MMPOBOE 3HaYeHue. VIMeHHO mac-
LwTabHble Ny6nu4HbIe MeponpusTus, Byayyun kanuTa-
NOEMKUMN 1 TPeByOLLMMU He TONbKO 0coboit Npo-
CTPaHCTBEHHOW nokanuaaummn, Ho 1 crneunanbHblX

3BONMIOUNA UBEHT-AEBENONMEHTA
B BbICTABOYHOM CErMEHTE

OpraHn3aLnoHHbIX MEXaHW3MOB, CTann NPeAMETOM
MBEHT-AeBenonmMeHTa. NMocneagHnin NpeacTaBnaeT co-
60l opraHn3auoOHHO-3KOHOMUYECKNIA MEXAHW3M
ynpaBneHusa NBEHT-MPOEKTAMM Ha BCEX CTaaMaxX UX
YKN3HEHHOrO LMKNa, a obecrneveHre 3KOHOMUYECKO
3P PEKTUBHOCTY MHBECTULIMIA B 3TOT TUM NPOEKTOB
CTaHOBWUTCS CUCTEMHOW 3afa4elt HOBOW NOCTKOBMA-
How peanbHocTu. 1 ecnv Onumnrana B TOKMO MPOXO-
avna 6e3 3puTenent, To cTapToBasLuas B [lybae Bbi-
ctaBka Expo 2020 obbeavHnna akcnepTHoe coob-
LLeCTBO, MOTOKWU MOCETUTENEen 1 TYPUCTUYECKMNX
rpynn, crneuvannavpoBaHHbIX MEPOMPUATAIA, LLIOY,
KOHMpbepeHUMn 1 ap. OTo NO3BOAMMNO NPeacTaBnUTb

Llenn, 3apa4u, a rmaBHoe, doyHKUMOHAN 1 Mexa-
HV3MbI VBEHT-AeBenonmendTa 3a 150-neTHo ncTo-
PUIO MUPOBbLIX BbICTABOK MPEeTepnenn CyLIeCTBEH-
Hble nameHeHns. OHM KOCHYNNCh He TOMbKO LiefeBbIX
POKYCOB, HO 1 MEXaHN3MOB peanndaumy — oT fe-
MOHCTPaLMN AOCTVXKEHUI HAyKN U TEXHUKI 1 Mon-
cka cdep NpuMeHeHns dyHaaMmeHTanbHbIX OTKPbI-
TUA 0O POPMUPOBaHUS ObLLIeNNaHeTapHbIxX Lienem
Pa3BUTUSA: BOCCTAHOBNEHWSA SKOMOMMHYECKOro paBHo-
BeCusi, co3aaHns KOMGOPTHOV FOPOACKOM Cpefbl,
onTMMM3aumm pecypconoTpebnerua n ap. Kaca-
TENbHO (PYHKLMOHANBHOMO HaMOMHEHNSA NBEHT-MPO-
€KTOB, VX pacLUVPEeHre KOCHYTOCb MCMONb30BaHMA
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P> HoBbIX DOPM pasBrneYeHnil B AnanasoHe oT NPeAcTaBneHus yHu-

KasbHbIX CBETOMY3bIKalbHbIX LLOY A0 MHTEPAKTMBHbLIX Urp, B PaBs-
HOWM Mepe AOCTYMHbIX B3POCbIM 1 AETAM, MHBANMAAM 1 300PO0BbLIM
OAAM, NOXWNbIM 1 MonoabiM. VIHbopmauroHHoe obecneyeHxne,
HaBuraumns, KNMeHTOOPUEHTUPOBAHHOCTL AOMONHUANCH AerycTta-
LIMOHHBIMU 1 O3HAKOMUTENBHLIMU MEPONPUATUAMU. [TpOCTPaHCT-
BEHHAs nokanmaauus pacluvpunach, a apxmTekTypHoe pas3Hoo-
6pasvie 1 KoHUenTyanbHble NOAXOAb! CTanu CTPYKTYpUpOBaThCS,
noaYMHASCH OOLLEN 1aee Novcka rapMoHUYHOro OyayLero.

BcemnpHras BbicTaska B [ly6ae ctana BaxXHenLnm 1 KpymnHew-
LM MeXAyHapOaHbIM COObITMEM, C OHOV CTOPOHBI, BNNTaBLUMM
1 Pa3BMBLLMM OMbIT NPeALLECTBEHHMKOB, C APYroi — OTKPbIBLUVM
BO3MOXXHOCTb MOCELLEHNSA 1 NMPAMbIX KOHTAKTOB C Havana naHae-
mun. Expo 2020 ctapTtoBana 1 okTts6psa 2021 r. 1 npoanutcs
0o mapta 2022 r. bonee 25 mnH Yen. (70 % n3-3a pybexka) rotosbl
NPUHATbL OpraHnadatopbl. 192 cTpaHbi-y4aCTHULbI NPeacTasunm
HE TOMbKO NPOEKTbI NYHLUMX apPXUTEKTOPOB M apPXUTEKTYPHbIX 610-
PO, HO U COBCTBEHHbIE KOHLEeNUMn novcka nyten «O6beanHeHns
YMOB 1 co3faHusa ByayLero» B Tpex 3afaHHbIX opraHusaTopamu
TeMaTn4eckmx 3oHax: «YCTON4MBOCTb», «MoBUNbHOCTE» 1 «Bo3-
MOXHOCTW», 06Pa3HO Ha3BaHHbIX «TPUANCTHUKOM» [2]. IMeHHO
3TV TPY HanpaBseHns No 3ambICIly OPraHN3aTtopoB HEBO3MOXKHO
peann3oBbiBaTb 6€3 CMHEPTUN OOLLMX YCUNUIA B pyCne MAEHTWY-
HOro MOHUMaHWS ryMaHUTaPHbIX, HAYYHO-TEXHNYECKNX, HaLMOo-
HanbHbIX 1 rNobanbHbIX Lenein. CNoXXHOCTb LieneBoi hoKyCcnpoB-
kn Expo 2020 3akntovanack B ToM, 410 OAD BbIMrpany npaso
npoBefeHns BCeMnpHom BbictaBky B 2013 . JnHaMN4HOCTb Mu-
POXO35MCTBEHHbIX MPOLECCOB OKasanachk HaCTONbKO BENNKaA, 4TO
obuime ueHHoCTn obecneyeHns yCTOMYMBOrO pPa3BmUTUS okasa-
NVCb NOABEPXEHbI CUNBHOMY BAVSHWIO TPYAHONPEeAckasyemblx
reononuTUYecKnx hakTopoB, PECTPYKTYpU3aLmm 0OLLECTBEHHbIX
notTpebHOCTEN 1 AMHaMWNKe BbI30BOB pasdsuTua. CrnegyeT otaatb
LOSHKHOE opraHmaatopam — UAen UX «TPUNNCTHUKa» YyCTOANN
1 nepef KoBMAHbIMY BbidoBamu. CTpecc-hakTop NaHaAeMun CKop-
PEKTVMPOBAaN CErMeHT «BO3MOXXHOCTU» U U3MEHWUT PeXnM 6e30-
nacHoCTH.

MacLuTtab 3agay4 cos3gaHus 1 npedeHTauum byayLero onpene-
nnn pasmax gybaickor BeicTaBky, OHa okasanach KpynHenLlen
3a Bce 150 net nposefeHns Expo. MNepsaa BcemypHada BbiCcTaBka
coctosanace B JToHaoHe B 1851 1. HbiHeLWHAs BbicTaBka, 37-9 No cye-
Ty, CTana nepson Ha banmxHem BocTtoke. B npouecc noarotoBkum
ObINo BNOXeHO 6onee 8 Mnpa Aons. 1 06ycTpoeHo 438 ra semnu,
BblAeNeHHbIx Ha okpanHe [y6as [3]. [na cpaBHeHWs C 9TOM Orpom-
HOW Mo O6LLENPUHATLIM MepkamMm Tepputopuelt (npumepHo 600
dyTOONBHBIX MNOMAEN) CKaxXeM, YTO NpeaLlecTByloLlaa BbicTaBKa
B8 MunaHe npuHana 145 cTpaH-y4acThuu, a no nnowaan oeina
B 3 pasa MeHblue [Jybanckoi. B otnnyme oT npeawecTByOLMX
NPOEKTOB MBEHT-AEBENMMNEHTA BCE 6€3 UCKTIO4EeHNA 0ObekTbl EXpo
2020 6bIN NOCTPOEHbI 3aHOBO. B LIeNOM BbICTABOYHbIV KOMMIEKC
BKIlOYan B cebsi 275 COOpy»KeHWin, B TOM YMCNe BETKY U CTaHLMIO
HazemHoro MeTpo Dubai Exhibition Centre, cneunansHo nocTpoeH-
HbIl KOMMMEKC anapTaMeHTOB, FOCTUHULL 1 0OObEKTOB FOPOACKOM
MHGPaCTPYKTYpbI [4]. VI3 yHUKanbHbIX coopyxxeHuin Expo 2020
oTMeTuM nnolafes Anb Bacn ¢ cambim 60MbLLMM B MUPE HECYLLIM
KYMnonoM, BO3BeAEHHbIM MO MPOEKTY Ymkarckoro 6iopo Adrian
Smith + Goraon Gill Architecture (puc. 1). B MoHTa)ke 3TOro Crnox-
HelLlero coopy»eHus y4actsosano 6onee 800 BbICOKOKNACCHbIX
TEXHU4ECKINX CNeumnanncTo, 06ecne4mBLIMX NPOCTPaHCTBO, 3aTe-
HEeHHOe B AHEBHOE BpeMA 1 OCBeLLlaeMoe B hopmMarte CBETOMY3bl-
KanbHOro Loy B BEYEpPHEE 1 HOYHOE BPEMS, YTO MO3BOMNIIO UC-
nonb30BaTh NMOLLaAb He TOMbKO BO BCEX OCHOBHbIX LLEPEMOHUAX
Expo 2020, HO 1 B rpaHANO3HbIX TEMATUHYECKMX LLIOY.

O6paTVM BHUMaHMeE, HTO KaX bl MBEHT-NPOEKT MUPOBbIX Bbl-
CTaBOK — 3TO, B MEPBYI0 04epeflb, MPOEKT CO3AaHNS HeABMXKXMMO-
CTV B hOpMe NaBUIbOHOB KaXK A0 CTPaHbIl, a Takxe MHpacTpyk-
TYPHOW HeOBMXMMOCTU, obecnedmBaloLen dMyHKLNOHUPOBaHMEe
BbICTABOYHOIO KOMMJIEKca. VIMEHHO MOSTOMY BCEMUPHbIE BbICTABKM
3KCMNePTbl M CNeumanmcTbl CHUTAIOT rMaBHbIM apXUTEKTYPHbIM aT-
TpakurMoHom naTuneTua. OHM NO3BONAIOT YBMAETb NOKaNN30BaH-
Hble B €AVHOM MPOCTPaHCTBE Ny4LUne o6pasLibl CTPYKTYPUPOBaH-
HOV HEe[BVXMMOCTH, 3a4acTyto 6pocatoLLiel BbI30B TPAANLIMOHHbBIM
dopmMam 1 CTUMAM.

Puc. 1. lMnowane Ane Bacn ¢ cambiM 607bLLIMM B MUPE HECYLLMM KYIO/IOM, BO3BEAEHHLIM MO MPOEKTY Ynkarckoro 6topo Adrian Smith +

Goraon Gill Architecture
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Ha npakTuike npeacTasneHHas Ha npedbiayLUnX BbICTaBKaX He-
LBVKMMOCTb MO BOMbLUE YaCTN COXPaHAETCs B ropofax NpoBeae-
HWVs. V1 3TO He Tonbko cTaBLUas cumBorom MNapwka Oidbenesa balLHs,
HO 1 BPIOCCENbCKUA «ATOMMYM>», XKINION KoMAneke Habitat-67 B MoH-
peane, 6awHsa Cneiic-Huan B Cuatne. HekoTopble 06bekTbl Obinu
pa306paHbl 1 yBe3eHbl cTpaHaMun-y4acTH1uamu. Tak noctynmun CCCP
C NPOEKTOM MaBWIbOHA /151 MOHPEanbCKoW BbiCTaBkW. B HacTosLLee
Bpemst OH HaxoguTcsa Ha BAHX. Ho yalle Bcero no 3ambicny nH1uma-
TOPOB VBEHT-AEBENOMNMEHTA BbICTABOYHAS 3aCTPOVKa MonyyaeT BTO-
PYIO XKU3Hb, KanuTanMa3npysach Ha ka>kaoMm BUTKe passuTud. Bo Bcex
cny4asx cyabOy BbICTABOYHOM HEABVKMMOCTI NPEAoNpenenseT cTe-
neHb ee COOTBETCTBUSA Pa3BMBAOLLIMMCS TEXHONOMMHYECKMM TPEHAaM
1 AOMUHVIPYIOLLIMM MOLENSIM XN3HeAesTensHoCcTW. Tak, nocne 3asep-
LweHns Expo 2020 BbicTaBOYHAS TEPPUTOPUS 1N PaCMoNOXeHHas
Ha Hell HedBWXMMOCTb ByayT UCMonb3oBaHbl B kadecTse District
2020 — VMHHOBALIMOHHOW 3KOoCKCTEMbI pa3BuTUS [lybas.

MpenycMoTpeHHas B MBEHT-MPOEKTax CTPYKTYpM3aLns BbicTa-
BOYHOr0O MPOCTPaHCTBa NOAYMHEHA, C OAHON CTOPOHbI, OCHOBHOW
naee Expo, ¢ gpyron — »enaHuio y4acTHUKOB NPOAEMOHCTPMPO-
BaTb CBOW Hay4YHO-TEXHNYECKME OOCTVKEHMS 1 MO3MLMIO MO AOCTU-
»KeHWto obLLmx Lienert. B cBoe BpeMsi IMEHHO Ha BbICTaBKax Obiu
NPOAEMOHCTPUPOBaHbI NEPBbI TENeOH, MCKYCCTBEHHbIV CMYTHNK
3emnu, NUdT U He Tonbko! MOMNKOPH, KETHYYMN, MOPOXEHOe B Ba-
PenbHOM CTakaH4/1Ke, CNIOBOM, BENMKOE MHOXXECTBO NPeaMETOB,
3anaxoB, (POPM ¥ BKYCOB, KOTOPbIE COCTaBNSIOT HaLLy NMPUBbLIYHYIO
peanbHOCTb, — BbIXOALbl N3 MPOEKTOB BbICTABOYHOrO CErMeHTa.

B 10 >ke Bpems HOBWHKM NOTPebUTENbLCKOro cekTopa B Aybai-
CKOM VIBEHT-NMPOEKTE ObINM CyLLIECTBEHHO MOTECHEHbBI MONCKOM Me-
CTa KaXk[o U3 cTpaH B 06ecnevenmm yCTonm41MBoro passmntus. Tak,
BennkobputaHusa, AEMOHCTPUPYS Ha dpacafe CBOEro naBuiboHa
CTUXM HEPOCETEBOrO NMPOUCXOXKAEHNSA, MPOABMrana naeto pacLum-
peHusa Smart-npocTpaHcTB. ABTOp 6pMTaAHCKOro naBumiboHa
Oc [eBnuH Npennoxumn M1py «KonmnekTUBHYKO NO3MY, KOTopas npu-
obpena apxuTekTypHyto dpopmy». CTUXM reHeprpoBan anropuTtm
MalLnHHOro oby4eHnss GPT-2. HelipoceTs nonropga TpeHmpoBanm
Ha 15 Tbic. Npon3dBeneHnin bputTaHcKKx NoaToB [5]. Ho He Tonbko
TEXHOMOIMYEeCKNe NPopbIBbl BbiNK XapakTepHbl Ans aybainckoro
npoekTa. HeBO3MOXKHO 060MNTU eLLe OAMH Ba)XHENLLINIA KOHTEKCT
COBPEMEHHbIX MBEHT-NMPOEKTOB — MOMUTUYECKNIA. Tak, BrepBble
B apabckom Mupe y4acteosan V3pavns. Becero rog Hazan mexay
cTpaHamu ObiNnU yCTaHOBMEHb! AMMNIOMATUYECKME OTHOLLUEHUS.
Cnenom CynaH 1 MapokKo Takxe 06bsaBUAN O HopManmaaumm oT-
HoweHu. OdurunanbHblil NpeacTaBuTens nasunsoHa spaunsa
MeHexem [aHL oTMeTUN, YTO Hecny4YanHOo NaBUbOH HaxXOAMTCA
B cermeHte «BO3MOXHOCTU», OTKPbIBAs MNEPCNeKTUBbI MUPHOMO
paspeLleHns BCEBO3MOXHbIX KOHANMKTOB [6]. OcHOBHas naes ns-
pPanbCKOro MBEHT-NPOeKTa — co3fdath NPOCTPaHCTBO ANs obLLe-
Hus. [Noka naBnAbOH MyCT BHYTPW, HO BCE Yallle BEHEepPOM B HEM
NPOXOAsT TeaTpanM3oBaHHble NPEACTABNEHNS, 3BYYUT My3bIKa,
cobupas cobecefHNKOB, cO3[laBas AManoroBble PeXxumbl 1 Po-
xpaas obLme 3ambIChbl. VX BONMOLLEHME 1 HAMONHUT BakaHTHOe
noka npocTtpaHcTBo. CnoBoM, MHOroobpasve npeacTaBneHHbIX
acnekToB, MOAXOAOB, NPeAnaraeMblX MEXaHN3MOB 1 CPDEACTB BU3Y-
anmdaumm orpomHo. OCTaHOBMMCS Ha NyYLIMX, NO HaLLemy MHe-
HMIO, nBEHT-NpoekTax Expo 2020.

LWWEAEBPbI EXPO 2020

PaboTa BbICTaBKM TOMbKO Ha4anach, HO yrke Obina BbifBNeHa -
AMpytoLLas Mo NoceLLEeHNIo rpynna NaBubOHOB. 3a HUX «MONOCYHOT»
noceTUTenu, yBenn4ymeas Konm4yecTBO M (POPMUPYS OYepean,

NyYLLIVE NBEHT-MPOEKTbI KOMMEHTUPYIOT akcnepTsl, B CMW cpaBHu-
BalOTCS U HEMPEPLIBHO COPEBHYIOTCS 3aOKEHHbIE B MaBMIbOHAX
CMbICnbl U ngeu... Ml ecnu nepBas Hefens BbICTaBkM cobupana 6-4a-
COBble 04epean y NaBnnboHoB AnoHun 1 KOxHon Kopen, orpomHbiit
MNHTEpPEeC BbI3blBanM rpnbbl Ha cTeHax naBunboHa HvaepnaHaos
1 HEMO3HaHHbIN haHTacTU4eCKM ycneLlHbln Kutait, To Hosabpb goo-
KycupoBan nHTepec K nasunsoHam OAD, Poccuu, Benvkobputanmm,
BaxpeiiHa n Asctpum.

Cuctemoob6pasytoLye BbICTaBOYHbIE KOMMIEKCHI «YCTONYU-
BOCTb», «MOBUNBHOCTb» 1 «BO3MOXXHOCTW» CTann LeHTpaMmn NpuTs-
YKEHVS, HEV3MEHHO MOMb3YIOLLMMINCS YCNIEXOM Y noceTuTenen. Tpu
nenectka («TPUANCTHNK») CO3aaBaemoro dbyayliero 6e3 rpaHnL 0ob-
edVIHUN OCHOBHbIE MNaHeTapHble LIEHHOCTM B Ananas3oHe OT npu-
poaHbIX (MOXXHO nMtoboBaTbCca AHAAMU, MPOXOAUTL CKBO3b MECKMU
Caxapbl, CTOSITb Nof NMBHeM B Hupepnanaax, BCTpevarb BOCXO[
B ABCTpanuu, rafunTb CKakyHOB B TyYpKMEHWUM MW HacnakaaTbes
TalCKOM KyxHel), 4O Mera-npoeKTHbIX KOHTEKCTOB. Tak, COBpPeMeH-
HOe MOHVMaHWe YCTONYMBOrO Pa3BUTUS CYLLIECTBEHHO PacLUMPUIO
rpaHvubl. [10BEpXHOCTb MNaHeTbl UCCneayeTcs Ha ypOBHE KOPHEBOW
CUCTEMbI C YXOOM BrNyOb 3eMnu, 3axBaTbiBasi Takke 1 MOpPCKMe
rny6uvHbl. O6LLECTBEHHOE YCTPONCTBO KacaeTCs NPEeOAONEHNs A3bl-
KOBbIX 1 KYMbTYPHbIX 6apbepOoB, a yCTOMYMBOE Pa3BUTUE YenoBeka
CBS3bIBAETCS C TBOPYECTBOM, HECTAHAAPTHbIM MbILLUEHMEM, N30~
OpEeTATENBHOCTLIO U ... HEMPEACKA3YEMOCTHIO.

Mo-HoBOMY BMANUTCS U MOOUIBLHOCTb COBPEMEHHOrO Mupa.
IBeHT-NpoeKT «MoBUNbHOCTE» BKIOHNI HE TOMTbKO PETPOCMEKTMB-
HbIl @aHanM3 NPeoAoNeHUs NPOCTPAHCTBEHHbIX BbI3OBOB, HO U UH-
TennekTyasnbHbll 3KCKYPC K BENUKUM dornocodam npoLuioro:
Aby Y6ainp anb-bakpu, N6H battyta 1 ap. [7] (puc. 2). Mpoxuua-
TENbHOCTb WX CY>XXAEHWUI HE TONbKO NoATBEpAMNIa NCTOPUS HYenose-
4ecTBa, HO 1 PaKTU4eCKM BCE OCHOBHbIE BbI3OBbI Pa3BUTUSA Obini
NPeABOCXULLEHBI UMW, YCTPEMIIEHHOCTL B KOCMOC, OCBOEHME MU-
Kpomupa, coumansHble NMdTbl 1 BceobLLias ToNepaHTHOCTb — BOT
HOBbIE COBPEMEHHbIE KOHTEKCTbI MOOUIBHOCTU. BO BHYTPEHHMX
CermMeHTax naBunboHa EMOHCTPUPYIOTCH NCTOPUYECKIME PaKypChbl
nepexofa OT KOMECHML K COBPEMEHHbIM KOCMUYECKNM CTaHLMSAM
1 HOBbIM ropofaam.

Tpetunit nucT «Bo3MoXHOCTW» 06beanHNA 6ONBbLUMHCTBO pas-
BMBAIOLLIMXCA CTPpaH, NPeACTaBMBLLMX CBOWM KOHLEMNUMM NCMOMb30-
BaHWSA MPUPOAHOro, SKOHOMUYECKOrO 1 Hay4YHO-TEXHNYECKOrO MO~
TeHUManos.

Puc. 2. Benivkue ¢puiiocogbbl rpoLLioro
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113 cBoero popga ceHcaumin Expo 2020 oTMeTM, B NEPBYIO O4e-
penb, broHnyeckne dopmbl NasunboHa OAD. VIBEHT-NPOeKT 3naHums
6bIn paspaboTaH BCEMUPHO N3BECTHbLIM UCMAHCKMM apXUTEKTOPOM
CaHtbaro Kanarpasoii. Ero 3ambicen oTpasnn HauyoHanbHyto CUMBO-
MKy — cokona. [1aBnnboH NOXOX Ha ATHLLY, OXKMBAIOLLYIO HECKOMBKO
pas B IEHb 1 MOAHVMAIOLLYIO 28 «KPbINbEB» 13 YrNePOAHOro BOMOKHA.
KOHCTpYKLMM ABMratoTCa NNaBHO 3a CHET rapaBInyeCcKxX NpnBOLOB.
Kpblnbsi IMEIOT He TONbKO 3CTETUYECKOE N 3PENULLIHOE Ha3HaYeHue,
HO 1 3aLUMLLAIOT COMHEeYHble MaHeN Ha KPOoBIe OT Necka BO BpemMs
Gypwn [8].

Peannsysa koMnnekcHble BO3MOXHOCTM YCTOMYMBOIO Pa3BnTus,
apxnTekTypHoe 6iopo V8 Architects cozgano ronnaHackuii nasunb-
OH Kak rpaHano3HbIn SKONOrn4eckuit atTpakumon! B snanvmn npons-
BOAATCS BOAA, efa U aHeprus. Pa3HoUBETHbIE CONHeYHble baTapen
LatoT SHEPruo, AOCTATOYHYIO AN BblpallyBaHns rprboB-BeLLIEeHOK
1 3,5 TbiC. cbefobHbIX pacTeHnid. Monbl NaBMAbOHa NOKPLITHI MaTe-
puanoMm Ha ocHoBe muuenus. Boga ana opollerua gobbiBaeTca
ycTaHoBkov Rainmaker, Bbika4mBatoLLer n3 cyxoro sosgyxa [lybas
10 800 n Bofb! B AeHb! ATTpakUMOH 406bI4M BoAbI U3 BO3Ayxa A0Mos-
HEH 30HTMKaMW C BUAEOWHCTaNNsUMel nyTellecTBUs BOAHbIX Ka-
nenb B ronnaHacKuii NaBunboH. ANodeo3oM NHTepaKTBa ABAAeTCA
LOXAb — 4yA0 ANS 34ELUHMX YCNOBUN MYCTbIHN.

Hapsaay ¢ HEBEPOATHbIMU 1 TEXHONOTUYECKUMIN HOBUHKAMM
YIOTHO pasmeLLieHbl NaBubOHbl C OObIYHBIMW YENOBEYECKMMI pa-
LOCTAMU. Hero cToMT roctenpumnMcTBo ApUKK nnmn komagopT bpa-
3unuun. Kak Ham 06bAcHUN AMpPeKkTop bpa3nnbckoro naBunboHa
Padaanbe HacvmeHTo, rnaBHas naes — He neperpy>xatb noaei
VHopMaumen, a gaTb BO3MOXHOCTb «BECENO NMPOBECTU BPEMS».
Cnepys onbiTy Expo 2015, 6pas3nnbckuii NaBuiboH NpeacTasisn
CO0O0W OrPOMHYI0 BEPEBOYHYIO CETKY, Ha KOTOPOW MOXHO ObINo ne-
XaTb W npbiratb, gyb6anckuin BapnaHT 6pasunbCKoro naBmnboHa
npeacTasnseT cobor 30Hy, rae MOXKHO NorynsiTe 6OCUKOM MO LUK~
KONOTKY B MPOX/1aAHOM BOLE M MOKa4aTbCs B raMakax.

B naBunboHe Jtokcembypra nocetutenei B domHane oxxmaaet
ropka, Ha KOTOpPOW MOXHO MPOKaTUTbCH, a caM NasBUIbOH Mpw
BHELLHEN HEBECOMOCTU ABMAETCHA CMIOXKHbIM KapKacoM 13 TbICA4N
3N1EMEHTOB, NpeacTaBneHHbIX durpmort ArcelonMittal, koTopas oT-
Beyana 3a nocTaBKy W MOHTa)K MeTanIM4ecKmnx KOHCTPYKLMA ca-
MOrO BbICOKOro 3faHus nnaHeTbl bypxx-Xanuda.

ABCTpUICKME apxmnTeKkTopsbl (BeHckoe 6topo Querkraft Architek-
ten) cospanu NabupuHT 13 38 yceYeHHbIX KOHYCOB-BETPOMOBOB,
3aMeLLaloLLmX KOHANUMOHEPLI. A Lopuxckue apxutektopsbl OOS
CNPOEKTMPOBaNM 3aaHne no o6pasLy 6eaynHCKNX XKUAWLL, C TOW
MWL PasHnLUE, YTO BHYTPU MOXHO COBEPLUUTL BOCXOXKAEHNE
Ha AnbMbl C MHCTaNNSUMEN ropHOM NnaHopambl. B uenom, daktunye-
CKV BCE BCEMVPHO M3BECTHblE apXUTEKTOPbI 1 AeBenonepckue
KOMMaHuK Noy4acTBOBanu B BbICTaBke. He nckno4eHvem cran
1 naBnnbLOH Poccun.

POCCUNCKWUIA NABUINbOH — MJIAHETA
M MEXAHUKA YYOA

JlenTMOTVBOM MBEHT-NpOekTa Poccum ctano NPOHNKHOBEHNE
B «TBOPYECKUI pasdym, TBOpALLMIA Byayliee». KpeaTuBHOCTb —
Ba)KHelLLee CBOMCTBO Ye/I0BE4ECKOro MO3ra, CTaBLLUEro raBHbIM
POKYCOM 3KCMo3uLumn. ABTOpamM yaanocb NPeAcTaBuTb YCTPONCT-
BO 1 NMPVHLMMBI paboTbl MO3ra, POXXAEHVE CO3HAHWS B HEBEPOSTHO
3axBaTblBaloLLelt hopme MynsTUMeannHOro Lwoy. B ero anvueHTpe
1CNob30Banacb OrpoMHasa KMHETU4eCKas CKynbnTypa Moa3ra,
OXMBaloLLas C NOMOLLIbIO MPOEKLMOHHbIX TEXHOMOIUIA HepoceTe-
Bor mopdenu. MpuknagHble obnacTv nocnefHen npeacTaBneHb

B NPe3eHTaumax KpynHenLwmx pOCCUMCKMX Kopnopauuin. Tak, kpe-
aTVBHble NPOEKTbI Pocatoma norpy»atoT noceTuTenein B UCTOpuio
MCCnefoBaHms 1 MOKOPEHNS aTOMHOW 3HEPrUW, 3HAKOMSAT C Nep-
CMeKTVBaMu ee MCNosfib30BaHWsA B OCBOEHUM KOCMUYECKOro Mpo-
cTpaHcTBa.

MpuknapHble npoekTbl Expo 2020 poccuinckoro nasuiboHa
npencTasneHbl B MacLlUTabHOM BMAeopsaae Ha NepBoM aTaxke na-
BUNboOHa. KpaiiHe MHTepecyoLllne MUp akBaTepputopunanbHble
komnnekcol (ATK), nossonstoLlLme ocBaveaTb U 0OycTpamBaTh pas-
HOCpe[oBble MPOCTpaHCcTBa (3eMNA-MOpE), MaHOPaMHO AEMOH-
CTpUpytoTCs Ha npumMepe ocsoeHns danbHero BocTtoka. W ecnn
TPV roga Hasap nNpoekTHbI noaxoq B cdhepe ATK dhopmmpoan-
cs [9], TO K KOHLy 2021 1. Mbl MOXXEM HabnoaaTe UX peannsaumio
B OHNarH pexume.

ApxuTeKTypa poccuiickoro nasnnboHa B [lybae (puc. 3) ctana
pesynsTatom AesTenbHOCTU NpoekTHoro 6topo «ClrNY» nog pyko-
BoacTBoM C. HobaHa [9]. B ocHoBe aBaHrapamMcTckue naen metoga
3KCMPMMaTUKK, NO3BOMMBLLUErO HaNTU POPMY MOCPEACTBOM
OKPY>XHOCTEW 1 Ayr pa3dHbix LIBETOB 1 paanycos. B pesynstate —
KYMNOSbHbIA 06beM, OMyTaHHbI MHOXECTBOM KOSeL, 13 antoMUHKSA
1 TpybKamu, NOKPbITbIMM Pa3HOLBETHbLIM MOMMMEPHbLIM COCTaBOM.
Kynon He Hy>xaaeTcsd B MPOMEXYTO4YHbIX ONopax, No3BOfAET Co-
3AaTb noMeLLeHne H6orbLLOM BbICOTbI, B KOTOPOM MyfbCUPYET pas-
HOLBETHbLIMWN OrHMM CEMUMETPOBAS CKYNbNTypa rMraHTCKoro Mo3s-
ra — «Camoro CNnoXxHoro dpeHomeHa BcenerHom».

MynbTmMeauIiHOe Loy co3aHo koMnaHuen Simpateka Enter-
tainment Group, OHO EMOHCTPUPYET, Kak TBOPYECKMIA pa3yM Mo-
XeT co3fasaTh byayliee (puc. 4). Poccuicknm opraHnsaTopam
yAanochk COBMECTUTL NadepHble TEXHONOMW, HAaBECHbIE CLIEHNYe-
CKWe CUCTEMBI, 3BYK, CBET, BUAEO, aKBaTUK-LLOY B eANHOM BMAEO-
MHCTanNAUMM CMbICNIOBOr0 MPOCTPaHCTBa Makpo ¥ MUKPO-MUPOB.
ABTOPOM vaen 1 ansaiHa sbictynun K. Metpos (Simpateka), Hay4-
HbIM KypaTopoM — akafgemuk K. AHOXVH, Xyd0XXeCTBEHHbIM Kypa-
Topom — [. JInkmH (MepBbiii kaHan TV).

Ycnex poccuitcKoro y4acTus BO BCEMUPHOW BbICTABKE HE HOB.
HyTb 60nee 100 net Ha3ag B Napurke BeCb M1p cMoTpen Ha Poccuio,
KaK Ha HOCWUTENs BCEro Camoro HOBOrO, akTyaslbHOro, NepenoBoro
1 BnusTensHoro. KoHel XIX B. 03HameHoBan 6ypHoe passuTue B Poc-
CUINCKOM NMNEPUN arpOTEXHUYECKON, CTPOUTENbHOM 1 dDyHOAMEH-
TanbHoM Hayku. Mpor3BOACTBO POCNO HECOMOCTaBMMO 6onee BbICO-
KVMKW, YeM MUPOBbIe, TeMnamun. VI aTo Kacanocb Bcex cdep
HaLUMOHAaNbHOW 3KOHOMUKN — CbIPbEBOW, MALLMHOCTPOUTENbHOWN,

Puc. 3. Poccuricknii naBusiboH Ha BbicTaBke Expo 2020
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Puc. 4. MynstumeauiHoe Loy, EMOHCTPUPYIOLLEe, Kak TBOPHYECKUV pa3yM MOXeT co3faBathk OyayLee (cos3gaHo komnaHues Simpateka

Entertainment Group)

OVHAHCOBOW, MPOMBICIIOBOW, PEMECNEHHON, COLMansHOM, MPOn3Boa-
CTBa NPOAYKTOB MUTaHWA 1 Ap. BbICOKOEe 3HaveHue v peaynbraTve-
HOCTb Pas3BuTVA ObINv OTMEYEHbI Ha BCEMVPHOW BbICTaBKe B [apuke.
MakcrmanbHoe KonM4ecTBO Harpag nony4mnm POCCUMCKME YHacTHN-
ku Mapwkckont BbictaBki 1900 r.: 212 MpaH-npu, 370 3010TbIX Meaa-
newn, 436 cepebpsiHbix Menanen, 347 6poH30BbIX. [1peameToM 0coboi
rOpAOCTM CTan NpoekT paboyero ropoaka (CaHkT-lNeTepbypr). Kom-
nneKc u3 NaTu 3aaHnii (apxutekTop H. IMuTpUrEB) ¢ yioTHbIMK 3ene-
HbIMV iBOpamu, 6naroyCTPOEeHHbIMM KBapTUpamu C KyxHaMu, Tyane-
Tamu ¥ BaHHbIMW KOMHaTaMM, PacroNOXEHHbIMY Ha NMEePBbIX 3Taxxax
MaraauHamu, ACnsaMm, YeTbIPEXKNACCHBIM YHUIMLLEM, PeKpeaLoH-
HbIM 3a510M, ambynaTtopuei, Npa4YeyHor, Hanu4nem obLLECTBEHHOIO
LIeHTpa, COCTOSLLIEro U3 CTON0BOM, BUBNMOTEKM, 3ana Ans cobpanuii
C 9CTpafon 1 KMHoanmnapartypon. POCCUcKmin NpoeKT Obin NPUHAT
MeXXAyHapOAHbIM COOBLLIECTBOM C BOCTOProm. Tem 6ornee, 4To Bnep-
Bble M0 TeM BpemMeHaMm ToBapuLLECTBO N0 60PbOE C XXUMNULLHON Hy-
OOV MCMOMNb30Bano MexaHn3m KOMOMHMPOBAHHOMO hrHaAHCMPOBa-
HVISI, @ IMEHHO: NMOXXePTBOBaHWs, COOP OT MPOBEAEHNS BbIMPbILLIHbIX
noTepen, akuny (naesble) 1 ccyapl. [NocnenHne bpanuck y Munmctep-
CTBa BHYTpeHHWX Aen. K CnoBy ckasaTb, HallyMeBLUNIA MPOEKT Obin
NOMHOCTLIO peanuaoBaH B 1906 I. A npefcTaBneHHbI Poccrert coum-
anbHbIA 9KCNEPUMEHT NONOXKM HAYaso BKIOYEHWS cCoLmarbHbIX HO-
BaLMiA B NPOrpaMmbl BCEMUPHBIX BbICTABOK.

BMECTO 3AKJHOYEHUA

[y6aiickan BbicTaBka nokasana, 470 POCCUNCKNIA KpeaTns
NPOAOMKAET BAOXHOBASATL BECb MM U Ceilvac, a rnaBHbIi eBU3
Expo 2020 «O6beanHaem ymbl 1 co3gaem byayuiee» B MOMHOWM
Mepe pasBepHYT U CTPYKTYpPUpPOBaH B cermeHTe «MoOunbHOCTb»
Ha TeppUTOPUN NaBuboHa Halleln cTpaHbl. «Mup cTan CAULKOM
cnoXeH. KocMnyecKyto CTaHUMIO UK BakUMHY OT OOIE3HM HEMb3S
caoenaTb B OAMHOYKY. YTOObI pa3ByBaTbCA Aalblue, HaMm Hago
06beanHATL CBOM MAEW N MbICTTU, BMECTE TBOPUTb», — FOBOPSAT
cosfartenu poccunckon npeseHTaumn. o cnosam 3amMnUHUCTPA
NPOMBILLNEHHOCTN 1 ToproBnn PO 1 reHepanbHOro Kommccapa
poccuinckoro nasmnboHa Ha Expo 2020 Anekces py3aesa, pas-
HOLIBETHbIE HUTW, COEANHEHHbIE BMECTE, CUMBOMM3NPYIOT TO, Ka-
Kre pasHble noau xuByT B Poccun. OHM NpeacTasnsaioT pasHble
Hapofbl, KOTOPbIE FOBOPAT HA Pa3HbIX A3blKax, HO BMECTE CTPOSAT

oyayulee [10]. YOobHbI KOHdepeHU-3an (BTOPOW aTax POCCUii-
CKOro maBwibOHa) N03BONSET MPOBOANTbL MHOXECTBO MEpONpusi-
TUN KYNbTYPHOW 1 AeN0BOW NPOrpamMmbl BCEMUPHOW BbICTaBKM.

[MaBHbIM ypokoM Expo 2020 6bIf10 «OLLyLLIEHNE MHOTOTOUNS ».
OCcob6eHHOCTbIO POCCUINCKON 9KCMO3NLNM, pa3BMBaloLLE CyTb
VBEHT-AEBENONMEHTa, CTan ee MObUNbHBbIN XapakTep. OHa N3MeHs-
€TCs Ha NPOTSKEHMM Nonyrofa paboThl BeiCTaBkW. byayT npeacTtas-
NEHbl HE TOMbKO Pa3NMYHble PErMOHbI, MEranPOEKTbI, HO 1 CepbI
LEeATENbHOCTU: 06pa3oBaHne, KynbTypa, 3KOHOMYMKA, KOCMOC.

MepBbiMM rOCTAMU NaBunboHa Poccum cTanu roCMUHUCTP
no MexxayHapOAHOMY COTPYAHMYeCTByY, reHanpekTop Expo 2020
Pum anb-Xawmmu n rocmmnnmcTp Toproenv OA3 Tanun as-3etoan,
a Takxe reHcek MexayHapoaHoro 6t0po BbICTaBok Amutpuit Kep-
KEHLIeC, KOTOPbIA OTMETUT HEVU3MEHHO SpKoe y4acTue Poccun
BO BCEMMPHbIX BbICTaBKax. «BO3MOXHO, 3TOT MaBUbOH CTaHeT
nepBbIM LWaroM k nobefe 3asBki MockBbl Ha opraHudaunio Expo
2030», — nNpeanonoxun oH.
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EVENT DEVELOPMENT: LESSONS
OF THE FUTURE
(a case study of Dubai EXPO 2020)

In the context of the pandemic, that has hampered idea sharing
and development concept dialogues, World EXPOs are gaining
relevance as effective search engines focused on development
options and creation of the common Future consistent with the ap-
proaches chosen by different countries. EXPO 2020, that opened
in Dubai (UAE) in October 2021, is not only the largest event held
in the 150-year history of world fairs, it has also contributed many
novelties to event development mechanisms, applied to events of
international significance. First, the EXPO space has three prin-
cipal districts: Sustainability, Mobility, and Opportunity. Second,
all participants have the opportunity to demonstrate their vision of
the common future. Third, the EXPO 2020 event project has be-
come the largest architectural curiosity in the contemporary histo-
ry. It has consolidated emergent approaches to structuring the li-
ving environment from the standpoint of concept and style. Fourth,
creativity is the basic message of each pavilion, while artificial in-
telligence, smart technologies and cognitive approaches are visu-
alized in all aspects and elements of the Nature — Society — Man
system. Fifth, virtually all pavilions are segmented into pub-
lic spaces, demonstration zones, giving an insight into the coun-
try’s standing and capability in terms of sustainable development.
The Russian pavilion, located in the Mobility district, offers a vid-
eo series on the applied structurization of living spaces, as well as
ideas focused on consciousness and intelligence, thus, emphasiz-
ing the impact of major Russian companies in the interactive mul-
timedia format of a spectacular show. The future, created in a joint
effort, is impossible without a synthesis of ideas in the search-fo-
cused cognition mode. The mobile format of the Russian exposi-
tion complement the features of the EXPO 2020 event project. lts
further development and capitalization in the format of an innova-
tive ecosystem is another step along the way towards a substantial
rise in the economic efficiency of event development.

Keywords: living environment, world exposition, event develop-
ment, creative economy, sustainable development, structured
space
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Project portfolio management as a tool

for implementing an organization's strategy:
development of a project selection

and ranking system

At the current stage, development of economic relations is characterized by high competition in all sectors of
economy with no exception. Requirements, applicable to the quality of products and services, resource conservation,
environmental safety of products and technologies are increasing. Hence, these changes need investments and
a balanced approach to the implementation of projects, having versatile foci and scale. In this regard, a portfolio
management toolkit is increasingly used, since it allows for an optimal set of portfolio components and a clear
focus on strategic changes in the company's activities. The portfolio management motivation is the ability to
optimize investment resources and set disbursement priorities.

Given the strategic focus of the project portfolio, it is necessary to implement such processes as the assessment of
each project from the standpoint of compliance with corporate strategic objectives, elimination of task duplication
within the portfolio, cost and feasibility assessment, as well as project ranking and balancing. Many researchers
believe that it is advisable to use expert analysis methods for the project selection and ranking, since experts
are able to assess not only the quantitative, but also the qualitative characteristics of components, their strategic
focus, and use extra data. The most acceptable methods are the analytic hierarchy process, the strategic buckets
method.

Given that each project portfolio component has been examined and selected according to the commercial
efficiency criteria, it is necessary to solve the task of assessing each component’s impact on the targets of
the portfolio as a whole. We believe that the problem of developing a system of target indicators, related to
the company activities, requires further consideration. To generate the project portfolio objective, it is advisable
to apply the SMART methodology, which is focused on such characteristics of objectives as being specific,
measurable, achievable, relevant for the company, and time-bound. This approach is quite consistent with
the strategic focus of the project portfolio. The dynamic nature of the project portfolio implementation, along
with the permanency of the strategic objectives, requires balancing the portfolio not only at the verification
stage, but also at each life cycle phase, which will allow to avoid risks.

This paper aims to review and summarize approaches, goals and principles of a strategic project portfolio
management in an organization, develop suggestions for ranking projects in the portfolio taking into account
the interdependence of projects, the ability to implement strategic changes. Having focused on the standard
project classification, the co-authors propose a step-by-step approach to the formation of an optimal set of
the project portfolio components, providing systemic synergy. The co-authors propose a system of targets
for ranking the project portfolio components to be based on the provisions of the portfolio management
methodology and the experience of its implementation in various spheres of economy, regulatory legal acts, and
opinions of well-known economists. The proposed project portfolio criteria are consistent with the requirements
of the SMART goal setting methodology and include the following positions: revenue increase; production
costs decrease; market share growth; the company's market capitalization growth. The rating of the portfolio
component is determined by the sum of the contribution points to the achievement of the above targets.

Keywords: strategic project portfolio, portfolio components, portfolio component typology, expert and analytical
methods, ranking of components, portfolio balancing, target portfolio indicators
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RELEVANCE OF THE ISSUE

The project management methodology imple-
mentation allows for the maximum efficiency
of investments in the company development.
Projects serve as a driving force of change, con-
tribute to the preservation or strengthening of the
market standing. However, there is a need to look
for balanced development tools, taking into ac-
count the interrelated development directions and
new resource constraints. The use of the portfolio
project management methodology facilitates the
successful implementation of large-scale strategic
changes in a company.

The studies show that the widespread imple-
mentation of portfolio management methods and its
growing importance have the following drivers [1]:

e prioritization needed to distribute resources

available to the company;

e difficulty in aligning each separate project to

corporate strategic goals.

The project portfolio is considered as a set of
components grouped for the sake of effective ma-
nagement and achievement of corporate strategic
objectives'. At the same time, portfolio components
are the projects, programs, as well as related activi-
ties having specific distinctive features. To achieve
the strategic objectives, that have a long-term plan-
ning horizon, both sequential and parallel methods
of implementing portfolio components are possible.
The implementation mechanism depends on the
chosen scenario, with a synergetic effect in focus.

1 GOST P ISO 21506-2016. Project, program and portfolio

e scarcity of investment resources; management. Guidance on portfolio management.
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P> To optimize the portfolio in terms of its content and interrelation be-

tween its components, it is necessary to develop management
tools corresponding to the complexity, relevance and coherence of
the tasks to be solved.

The implementation of national projects has resulted in a num-
ber of regulatory and methodological materials that can be suc-
cessfully adapted and applied at the level of an organization. In
particular, Methodological recommendations on the organization of
project activities by federal executive authorities, approved by Re-
solution No. 1937p-P6, defines the process groups of the element
“Strategic planning and project portfolio management”. It encom-
passes the following processes?:

e identification, which means a list of project portfolio manage-
ment activities, verification of compliance with strategic ob-
jectives, elimination of duplication (at the level of organization,
possible synergy of interrelated projects should be taken into
account after each project or programme has been assessed
in terms of effectiveness);

e expertise, which envisages an assessment of the coherence
of projects, cost examination, and feasibility checks sensitive
to external and internal factors;

¢ the ranking and balancing of projects within the portfolio.

To develop a project portfolio management mechanism, each
process is divided into sub-processes, which allows to create
a management framework focused on specific organizational units
and linking the current operational activities of a company with its
project activity. Each of the above processes can be adapted to
portfolio management at the level of organizations with regard for
the existing organizational and management structure.

The concept of “a strategic project portfolio” is introduced,
it envisages the achievement of strategic objectives as a priority
relative to all possible evaluation criteria [2]. In fact, it is necessary
to go beyond the traditionally applied criteria for evaluating sepa-
rate projects, focus on the project portfolio as a whole and suggest
criteria for its evaluation.

Project portfolio management is a complex management pro-
cess, since programmes and projects as components of the port-
folio have fundamental differences, despite the overall strategic
focus. Each project portfolio component has a different degree of
complexity and uncertainty in terms of the results to be achieved. It
is necessary to consider the following ideas when applying me-
thods of portfolio project management [2, 3]:

e the company production capacity should be used to the ma-
ximum and grow in the process of implementing the project
portfolio;

e it is necessary to clearly define which strategic goals are re-
levant to the project portfolio and can be implemented;

e the components of the portfolio should provide a synergistic
effect;

e realistic decision-making terms and their subsequent imple-
mentation should be considered;

¢ the applied methods of portfolio construction should ensure
the optimal search for solutions;

e the decision verification simplicity is necessary as a focus on
available information resources, and flexibility is needed to
adapt to changes in the project implementation environment,
both external and internal;

2 Methodological recommendations on the organization of project activities in fede-
ral executive authorities. URL: https://admlip.ru/doc/app/adm/dep_ecn/metod_2.pdf

e the ability to formalize a solution, also a must for a multi-com-
ponent portfolio.

Furthermore, attention should be paid to the fact that the imple-
mentation of the project portfolio is focused, as a rule, on fairly
large-scale changes in the company's activities. This involves or-
ganizational changes and establishment of new organizational units
(project teams, project offices).

Strategic objectives should be specified both in a separate pro-
ject and in the project portfolio as a whole. At the same time, stra-
tegic goal-setting can be conditionally divided into three consecu-
tive stages [4]:

e a strategic analysis of factors of the external and internal en-
vironment from the perspective of opportunities and threats;
at this stage, an expert assessment of economic, political,
technological, market, environmental and social factors that
might influence the project deliverables and the process of its
implementation is made;

e development of a strategy that is ultimately consistent with the
results of strategic analysis; at this stage, it is essential to de-
termine the competitive standing of the company itself;

e taking into account the first two stages and their results, an
optimal business strategy is developed.

Regardless of the available studies on this problem, successful
project portfolio management requires portfolio management tools,
with account for the industry specifics, among other things. The
issues of project portfolio management that require further research
include:

e project portfolio goal setting;

e project portfolio component ranking and selection criteria;

e methods of strategic analysis of external and internal factors
of the business environment adaptation to the tasks of the
corporate portfolio management

The adjustment of the project portfolio to the strategic objec-
tives of an organization should be considered as a continuous pro-
cess. The project portfolio should be examined not only at the veri-
fication phase, but regularly, it is necessary to monitor both the
process of implementing the project portfolio and achieving tar-
gets.

EXPERT ANALYSIS METHODS USED TO SELECT
AND RANK PROJECT PORTFOLIO COMPONENTS

The interrelation between several components should be estab-
lished while constructing a multi-component projects portfolio. The
project classification according to different criteria is essential for
the project management mechanism development. The analysis of
the points of view, expressed by various authors on the issue of
classification, shows no fundamental discrepancies. The most ty-
pical approach to the project classification is project ranking
according to the following criteria [4—6]:

o project scale;

o implementation period;

o resource constraints;

o target task nature;

. grounds for a target task;

o predictability of results.

This classification allows to identify the features of projects that
enable portfolio managers to add these projects to their portfolios
and design an effective management mechanism.

The low predictability of project results makes uncertainty very
significant, as it does not allow identifying risks at the stage of the
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project feasibility study and forces to reserve funds. Given the The interrelation of projects, if they are not independent in terms
goals and features of portfolio management, it is necessary to ana- of benefits and costs, which is an extremely rare occasion in an
lyze the project classification from the standpoint of their cohe- organization, can be expressed through both direct and reverse
rence. One of the classification approaches provides for the follo- synergies. It is recommended to take a closer look at the correlation
wing variants of project coherence [7]: between projects from the standpoint of production and marke-

e incompatible or alternative projects, when one option ac- ting [3]. A production synergy is driven by the use of a common

cepted nullifies the profitability of the other one; technology, the sharing of results, and staff training. A reverse sy-

e complementary projects, when the profitability of one project nergy is expressed in the struggle for resources between the com-

is nullified if the other project is not implemented; ponents of the portfolio. Marketing dependence will be expressed

« independent in terms of benefits; in the development of common sales channels, the use of a com-

.' : mon brand, the formation of a product range.
e complementary to each other in terms of results and imple- ) ) ) )
. . L Project ranking can be performed according to one of the crite-
mented simultaneously to provide for a synergistic effect; ) . . .
bstitui hen their simult ol ot d ria. As a rule, when projects are ranked, traditional indicators from
L] -
substitutive, w enl e,”, simultaneous implementation redu the “Methodological Recommendations for Assessing the Effective-
ces the overall profitability. . ” :
i ad ol octs f the standooint of the ab ness of Investment Projects” are used to assess the project com-
we address portiolio projects from the standpoint of the above mercial efficiency. They are NPV: IRR; PBP; and the ROI index ®. We
classification, we believe that at the initial stage an excessive set of ) . o L )

) - ' T ) . - believe that a single-criterion approach is incapable of covering all
projects is built, which is quite logical and sets the stage for an optimal ) .

) . ) o the tasks of managing strategic changes.
set of portfolio components. To achieve the final version, it is neces- . . S

t | te-by-st h which ol . Expert methods allow to validate a project portfolio with ac-
sarytoapply a step- .y—s ep approac W ',C .we see as folows: count taken of the pertaining uncertainty and risks, as well as the

Stage 1: contradictory projects are eliminated; - . . )

N ) ) positive and negative mutual influence of projects. The advantages

Stage 2: the set of substitutive and complementary projects is . o o

. of expert analysis methods lie in the experts' ability to apply several
optimized; . ) : !

) ) ) methods if they want to consider the problem in more detail.

Stage 3: projects that are interrelated in terms of costs are se-

Iectled, aIIowmg to optimize the overall cost of implementation of the PROJECT SELECTION AND RANKING:
project portfolio; APPROACHES, METHODS, CRITERIA

Stage 4: the projects, that are most independent in terms of
benefits, are selected to support the corporate strategy; Project selection is the construction of a portfolio that will ensure

Stage 5: the budget and the basic timeline of the project port- the achievement of strategic goals. A well-balanced portfolio should
folio are developed, with account taken of each priority. be viewed from the two standpoints. At the stage of the project port-

When the optimal composition of the project portfolio is de- folio construction, balancing means an equilibrium between long-
fined, a basic calendar plan is needed, indicating not only the term and short-term components of the portfolio, risks and results,
launch and completion dates for each project with regard for the costs and results. In the process of monitoring the portfolio imple-
pre-set priorities, but also the main checkup events to be accompa- mentation, balancing should be considered as a dynamic process
nied by a logical connection between the portfolio components [2]. aimed at adjusting the portfolio implementation processes.

A comparative analysis of existing approaches to project port- The most crucial process in portfolio project management is the
folio management‘ selection of Corr*'p()nehtsY conducted by V.M. verification of project ranking and selection criteria. At the same
Anshin and V.D. Barkhatov, proved that the methods, correspond- time, we take it for granted that each candidate project, that may
ing to the following approaches, are used to select projects for enter the portfolio, is selected according to the criteria of commer-
a portfolio: expert analysis, economic and mathematical methods, cial efficiency.
graphs. Each of the approaches has both advantages and disad- In particular, when prioritizing projects according to the opportu-
vantages. Expert analysis methods make it possible to evaluate not nities they create for the implementation of the corporate strategy, D.
only the quantitative, but also the qualitative characteristics of pro- Kendall and S. Rollins propose the following criteria, believing that
jects, taking into account their strategic orientation [3]. the criteria system should be focused on the following positions [8]:

Experts may also consider risks and uncertainties, attract ¢ the achievement of corporate business objectives (market share
additional data if the indicators of each project at the stage of growth, entering new markets, revenue growth, cost reduction);
their feasibility study do not provide a comprehensive idea of e an impact on the results for consumers, which is consistent
their impact on the achievement of strategic objectives, with re- with modern concepts of corporate social responsibility
gard for the market competition and the dynamics of the busi- (applying for consumer opinions about the product quality,
ness environment. solving substantial problems, experienced by many con-

Furthermore, expert methods allow to establish the interrelation sumers);
between projects. In partilcular, these methoo!s in.clude the method « an impact on the growth of the corporate strategic potential.
of strateg@ bgckets, sorting, and the analytic hllerarchy process. The latter criterion confirms the attainment of strategic objec-
The analytic hierarchy process allows to rank projects by establish- tives and is used to perform an expert assessment of the project
ing a hiergrchy of selection criteria in Ilinle with thg corporatg strate- according to the following system of points [8]:
ay. Thel disadvantage Qf the method is its |n.ab|||ty to con§|der 'the a) an obvious opportunity to take a leading stand in the industry
mutual influence of projects, both when ranking the selection crite- with a significant payback of investments in the organization deve-
ria and choosing alternatives for each criterion. The model of stra- lopment (5 points);
tegic buckets is based on a clearly formulated corporate strategy
and the set of strategic criteria. For each criterion, a bucket of pro- 3 Methodical recommendations on investment projects efficiency assessment. URL:
jects is composed and ranking occurs within each bucket. http: //Awww.consultant.ru/document/cons_doc_LAW_28224 | 2
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b) potential opportunities for expanding the market share and
improving competitiveness (4 points);

c) creating significant strategic advantages in the future
(3 points);

d) compliance with the industry development trends (2 points);

e) presents some interest for business development (1 point);

f) most likely will not provide any strategic advantages
(O points).

The approach, proposed by D. Kendall and S. Rollins, is quite
logical and can be successfully used to perform the expert assess-
ments of project portfolios.

Since the project implementation periods differ, projects have
versatile target tasks and expected results, a multi-criteria ap-
proach to their selection is needed to build a portfolio*[8].

The features of the project portfolio, analyzed from the stand-
point of the portfolio component selection criteria, include the fol-
lowing [9]:

e the portfolio has a business content that may change along

with the business strategy change;

e success should be defined in terms of generalized integral

performance indicators of an organization.

The portfolio includes projects different in terms of investments
and expected results, different implementation periods and foci.
This requires a multi-criteria approach to their assessment and se-
lection, since a single-criteria approach will be ineffective from the
standpoint of the strategy compliance4. The value of the portfolio
lies in boosting competitive advantages, although it is necessary to
consider potential restrictions: access to production factors, sales
markets, assessment of the scale of production. For high-tech in-
dustries, it is necessary to have access to products, technologies,
marketing tools and other innovations.

In the model, offered by M. Dickinson, A. Thornton and S. Graves,
the co-authors, considering approaches to balancing the portfolio of
projects, propose the following selection criteria: project financing
costs, the success probability, the share in the total project portfolio
profitability, the cost of debt capital [10].

The Guide to the Project Management Body of Knowledge (PM-
BOK Guide) considers projects as a tool for creating business value
presented as net quantifiable benefit for the company. At the same
time, it is emphasized that the benefit can be tangible, intangible,
or both. Tangible assets include cash, equity, fixed assets. Intangi-
ble assets are goodwill and trademark®. In total, an increase in val-
ue can be characterized by such an indicator as the company mar-
ket value growth. Standard business valuation methods can be
applied to analyze both tangible and intangible benefits of the pro-
ject portfolio. This indicator is quantifiable and relevant within the
framework of the modern concept of business management costs.
An important advantage of this indicator is that it characterizes the
investment attractiveness of the company.

As for the project portfolio management, many authors pinpoint
the need to consider management as a dynamic process, which is
quite logical due to the long-term periods of strategic changes im-
plemented by the organization. This is due to the fact that at the
stage of assessing the project efficiency, many factors potentially
influencing the success of its implementation are not transparent

4 Evseeva M.V. Project and programs portfolio management: modern requirements.
URL: https://cyberleninka.ru/article/n/upravlenie-portfelem-proektov-i-programm-sovremen-
nye-trebovaniya/viewer

5 A guide to the project management body of knowledge (PMBOK guide) : [electronic

resource]. URL: https://www.litres.ru/raznoe-4340152/rukovodstvo-k-svodu-znaniy-po-up-
ravleniu-proektami-rukovods

enough, and during the project processing they can be identified
more clearly. Hence, factors, that are not taken into account during
the feasibility check due to the information incompleteness or inac-
curacy, will begin to actively manifest themselves. Therefore, it is
recommended to highlight the static and dynamic characteristics of
the project portfolio, assuming that not only input values, but also
ongoing assessments of success of the implementation of the port-
folio components are needed [11].

The need to consider the pace of portfolio management pro-
cesses is also presented in R. Cooper's model for innovative pro-
jects, according to which the decision on the further implementa-
tion of a project included in the portfolio is taken discretely at each
phase of its life cycle, from an idea to its commercialization. This
allows to close the project at an early stage and avoid negative
consequences, if its implementation terms change. Despite the fact
that R. Cooper considered innovative projects, such an approach
can be reasonably applied to any projects that have a long imple-
mentation period and splitable life cycles® [12].

This approach is also consistent with the provisions of the
“Methodological recommendations for assessing the efficiency of
investment projects”, that recommend to evaluate and compare the
performance indicators of the company’s participation in the pro-
ject®. If it turns out that the performance indicators obtained during
the initial calculation are not achieved, it is recommended to con-
sider whether it is advisable to continue the project in the originally
planned format, make adjustments or abandon the project.

At the stage of economic verification of projects, it is envisaged
that they will be tested for sensitivity to possible economic changes
during the project processing, which may boost costs, cut reve-
nues, but in reality this is not sufficient, hence, it is necessary to
monitor each phase of the project life cycle.

When ranking projects from the standpoint of the development
of new products, the indicator of the expected commercial value of
the project (ECV), introduced by R. Cooper and his co-authors can
also be used, as it takes account of production and commercial
risks of projects [12]. The indicator is calculated using the following
formula:

ECV = (PV Pcs - C) Pts - D, ™)

where C is the cost of implementing the project (capital expendi-
tures on equipment and product promotion); D is product develop-
ment costs; Pts is probability of product development success; Pcs
is probability of commercial success of the project; PV is discoun-
ted income on the commercial implementation of the project.

Each project has its own objectives. Portfolio management as-
sumes a single objective. SMART technology is considered as
a modern approach to setting operating objectives, when all avail-
able information is summarized at the objective setting stage, ac-
ceptable deadlines for the implementation of the project portfolio
are established, the need and sufficiency of resources are deter-
mined. This makes it possible to formulate specific tasks for all pro-
cess participants.

SMART is an abbreviation, it encompasses the following goal
setting criteria: Specific, Measurable, Achievable, Relevant, Time
bound. Each letter of the abbreviation SMART stands for a criterion
for the effectiveness of goals’. Our project portfolio criteria are

6 Cooper R.G. Perspective: The Stage-Gate® Idea to Launch Process — Update,
What's new and NexGen Systems: [electronic resource]. URL: https://www.stage-gate.net/
downloads/wp/wp_30. pdf

7 The SMART targets: thorough review. URL: http://powerbranding.ru/marketing-
strategy/smart-celi
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The expert evaluation of the impact made by the project portfolio components on the achievement of corporate strategic objectives

(for ranking purposes)
Project portfolio Impact on achievement of corporate strategic objectives Consolidated rating,
components Growth of sales revenue | Production costs reduction | Market share growth | Market capitalization growth points

Project 1 20 12 15 48 95

Project 2 70 40 20 32 162

Project 3 10 48 65 20 143

Total project portfoli

otal project portfolio 100 100 100 100
target numbers

consistent with the requirements of the SMART methodology and
include the following items:

e sales revenue growth;

e production costs reduction;

® market share growth;

® market capitalization growth.

By using this system of indicators to assess the correlation
between the components of the project portfolio and corporate
strategic objectives, one can rank projects and eliminate projects
lacking potential to influence the implementation of the corporate
strategy. To assess the impact of projects on target numbers, it is
proposed to apply the methodology of expert assessments pro-
vided in the "Methodological guidelines for the development of
national projects (programmes)"®. The methodology is used when
it is necessary to assess the contribution of a federal project to the
national project target. The project rating represents the sum of
the contribution points to the achievement of the targets. At the
same time, one point corresponds to one percent of the contribu-
tion to the achievement of the objectives and target numbers of
the national project. By applying the methodology to the corporate
strategy management, one can assess the impact of a specific
project portfolio component on the achievement of strategic ob-
jectives (Table).

It is understood though, that portfolio management does not
exclude or replace the processes of the current operational activity.
These are equivalent processes that make up the essence of pro-
ject portfolio management. It is important to consider this link and
create an effective consolidated organizational and economic
mechanism.

CONCLUSION

Project management allows to focus management processes
on achieving specific strategic objectives. Market transformations
are quite dynamic, new products and new technologies are emer-
ging, but along with this, new restrictions related to resource pres-
ervation, environmental and social responsibility of organizations
appear. These processes strengthen the role of corporate strategic
planning, intensify the search for new tools aimed at the balanced
management of strategic changes allowing for long-term competi-
tive advantages.

The methodology of project portfolio management has become
quite widespread, both at the state level and at the level of organi-
zations, but the complexity of economic processes sets new chal-
lenges and trends in the development of management tools. This

8 Methodical instructions on national projects (programs) development. URL: http://
static.government.ru/media/files/Pxh1N8ADDbq7ZvMMWcafvEd3McQVTR;j5.pdf

framework applies both to the project portfolio with regard for the
different foci of its components, and to the management mecha-
nism with account taken of the dynamics of environmental factors in
the course of project implementation.

The project classification based on the portfolio components de-
monstrates their diversity in focus, duration, resource requirements,
and interdependence from other portfolio projects, thus, outlining the
problem of their optimal selection and ranking. The most widely used
and effective methods include the expert analysis technique that
makes it possible to assess not only the quantitative, but also the qual-
itative characteristics of projects, take into account their strategic fo-
cus, risks and uncertainties, as well as the market competition. This is
important due to the fact that a project, having its own high indicators,
may be rejected at the project portfolio selection phase.

According to many studies, a multi-criteria approach should
be applied to the selection of projects at the portfolio construction
stage, as it takes account of all aspects of the corporate strategy.
The business content of the portfolio is focused on strategic
changes and integral indicators of the corporate activity. These
indicators become important at the goal-setting stage, when the
application of the SMART approach allows to select specific,
measurable, achievable, relevant, and time bound criteria. These
criteria include the sales revenue growth, the production costs
reduction, the market share growth and the company's market
capitalization growth.
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YnpaeneHue noptdenem NpoeKToB

KaK MHCTPYMEHT peanu3auum ctpatermm
opraHusauum: pasBuTue CUCTEMbl OT6opa
M paHXUPOBaHUA NPOEKTOB

CoBpeMeHHbIV 3Tan pasBUTUSA IKOHOMUHYECKMX OTHOLLIEHMI XapaK-
Tepu3yeTCs BbICOKOW KOHKYPEHLMEN BO BCeEX 6e3 UCKITYEHUS OT-
pacnisix 9KoHOMMKW. Bo3pacTtatoT Tpe6oBaHus K Ka4ecTBy NpoaykK-
LM 1 YCINyT, PECYPCOCOEPEXEHUNIO, IKOTOrNHECKO 6e30MnacHOCTH
NPOOYKUUN U TEXHOSIOTUA, YTO TPEOYeT MPUBIIEYEHUS NHBECTU-
LA 1 NMPUMEHEHUsT cHanaHCMpoOBaHHOIO MOAXOAAa K peanv3aunn
NMPOEKTOB pa3HOM HampaBfiEHHOCTM W MaclUTaboB. B aTon cBs3u
BCe 6oree LUMPOKOe MPUMEHEHNE HaXOAUT UHCTPYMEHTapuiA nop-
TENbHOro ynpaBneHns NPOeKTamu, KOTOpPbIN MO3BONSET obec-
NneynTb OMTMMasIbHbIN HA6OP KOMMOHEHTOB MOPTAENS U YETKYIO
OpVEHTaLMIO Ha CTpaTerM4eckme N3MeHeHUsi B [EATENBHOCTU KOM-
naHun. MoTvBaums NopTenbHOro yrpasieHVsi MPOEKTaMm COCTO-
UT B BO3MOXHOCTU ONTUMMU3MPOBATb MHBECTULIMOHHBLIE PECYPChbl,
YCTaHOBUTb NMPUOPUTETHLI UX pacxooBaHUA.

YunTbIBasi CTpaTErMyecKyto HanpaB/ieHHOCTb MOPTIENS NPOEKTOB,
HEOGX0AVMO peasnn30BaTh Takue MPOLECCh, KaK OLEHKa KaXaoro
NpOoEKTa C NO3WLMIA COOTBETCTBUS CTPATENMHECKVM LIENSIM OpraHu-
3aLmK, UCKIKoYeHWE AyGrMpoBaHUs 3aa4q KOMMOHEHTOB MOPTENs,
3KCMepTv3a CTOMMOCTY U PEASIM3YEMOCTH, a TaKKe paHXMpoBaHWe
1 6anaHcpoBKa NPoeKkToB. MHorve 1ccrenoBaTeny BbickasbiBatoT
TOYKY 3pEHUsl, YTO Af1s OTGOPA M PaHXXMPOBaHUs NPOEKTOB LIESIECOO-
6pasHO MPUMEHSATb SKCMIEPTHO-aHANMTUHECKE METOfbI, MOCKOIbKY
3KCMEPTbI CMOCOGHbI OLIEHUTB HE TOMNbBKO KOIMYECTBEHHBIE, HO U Ka-
YECTBEHHbIE XapPaKTEPUCTUKN KOMMOHEHTOB, WX CTpaTerMyeckyto
HanpaeneHHOCTb, NMPUBMEYb JOMNONHUTENBHYO MHGopMaLwto. Hau-
6onee MpUemMeMbIMY METOZAMM B 3TOM Crly4ae SBMSOTCH METOL
aHanm3a vepapxuii U METOR CTPaTermieckx KOp3uH.

[MpuHMMas 3a OCHOBY, YTO KaXKAbIi KOMMOHEHT MOpPTMens Npoek-
TOB NPOLLEN 3KCMepPTU3y 1M OTOOP MO KPUTEPUAM KOMMEPYECKOM
3(PPeKTNBHOCTN, HEOOXOAMMO PEeLLNTb NPO6EMY OLEHKU BU-
SHUA KaXXOA0ro KOMMOHEHTA Ha LieneBble nokasatenu noptdens
B Lienom. Monaraem, 4To npo6nema hopMUpPOBaHNA CUCTEMbI Lie-
NEeBbIX NoKasaTenen NPUMEHUTENBHO K OEATENBHOCTU KOMMaHUN
TpebyeT JanbHenLero paccmoTpenus. Ona dopmMupoBaHus Lie-
nen nopTdhens MPOEKTOB LienecoobpasHo NPMMEHUTb METOLONO-
rnto SMART, koTopasi OpMeHTUpPOBaHa Ha Taknue XxapakTepuUcTUKu
Lenen, Kak KOHKPEeTHOCTb, M3MEPUMOCTb, JOCTUXUMOCTb, LIeH-
HOCTb A1 KOMMaHUW, OrpaHNYeHHOCTb BO BpEMEHUW. Takon nog-
X0[ BrOJIHE COMNacyercsi CoO CTpaTerMyeckor HanpaBneHHOCTbIO
nopTdens NpoekToB. [MHaMM4eCcKuii XxapakTep peanvsaumm nop-
Tdens NPOEKTOB NPU HEM3MEHHOCTY NOCTaBEHHbIX CTpaTermye-
CKUX Lienen TpebyeT 6anaHCnpoBKM NOPTAens He TONbKO Ha aTa-
ne 060CHOBaHWs, HO U Ha KaXXAol hase XXM3HEHHOrO LMKna, YTo
No3BONUT N36EXaTb PUCKOB.

Llenbto cTatbu ABNSETCA paccCMOTPEHNE N 0606LLIEHME NOAXOAO0B,
Lenen U NpUHLMMNOB YNpaBfieHWs CTpaTernyeckum noptdenem
NPOEKTOB B OpraHn3aunm, paspaboTka NpeanoxXeHu no paHxm-
POBaHUIO MPOEKTOB MpU (DOPMUPOBAHUM MOPTHENS C YHETOB UX
B3aMM03aBUCMMOCTWN, BO3MOXHOCTU OGECMEYEHUsI CTpaTernye-
CKMUX U3MeHeHU. OpMEHTUPYSACH Ha TUMNYHYIO Knaccudurkaumio
NMPOEKTOB, aBTOpPaMW MPELANOXEH MO3TanHbI Noaxon K hopmu-
POBaHM0 ONTUMasnbHOro Habopa KOMMOHEHTOB MOpTdEns npo-
€KTOB, O6ecrne4nBaloLLMin CUCTEMHYI0 CcuHepruio. Basmpysach
Ha MOJIOXXEHUSIX METOAOSIONMN MOPTENLHOMO YNpPaBieHUst U Ha-
KOMJIEHHOM OrMbITE MPUMEHEHUS B pa3fiMyHbIX chepax 3KOHOMU-
K1, HOPMaTUBHO-MPaBOBbIX aKTax, TOYKax 3pEHNS U3BBECTHbIX 3KO-
HOMMWCTOB, aBTOpPbI MPeAnaralT CUCTEMY LIeNIEBbIX Nokasartenemn
ONs paHXMpOBaHUs KOMMOHEHTOB NopTdens NpoekToB. Mpeana-

11. Shutova D.A., Raut D.V. Dynamic process of project portfolio
management. Innovations in management. 2018; 4(18):64-73. URL:
https://www.elibrary.ru/item.asp?id=36798832

12. Cooper R.G., Edgett S.J., Kleinschmidt E.J. Portfolio manage-
ment in new product development: lessons from the leaders-I. Re-
search-Technology Management. 1997; 40(6):16-27. DOI: 10.1080/
08956308.1997.11671170

raemble KputTepun gns opMMpoBaHus nopTdens NpoeKToB Co-
rnacylTcst ¢ TpeboBaHUsMN METOANKU LenenoctaHoBk SMART
1 BKITHOYHAIOT CrefyolimMe KpUTEpUN: POCT BbIPYYKM OT MPOAaXx;
CHWXeHne cebeCToMMOCTU NPOodyKUUnN; POCT OOMAU PbIHKA; POCT
PbIHOYHOW KanuTanusauum KoMnaHum. PENTUHT KOMMOHEHTa nop-
Thens NPOEKTOB onpefensieTca no cymme 6ansos Bknaga B fo-
CTUDKEHUE NMPUBELEHHBIX BbILLE LIENEBbLIX NOKa3aTenen.

KnroueBble cnoBa: cTpatern4eckuii noptTgesib npoeKToB, KOM-
MOHEHTbI OPTENs, TUMOIOrUs KOMIOHEHTOB MOPTQEss, IKC-
repTHo-aHasimTn4eckne MeTofbl, paHXupoBaHe KOMITOHEeHTOB,
banaHcupoBka NopTeherisi, LUeNIeBbIe noKasaTesn nopTgens
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The economics of innovative startups

in construction: a methodology

for selecting startups

to be financed by a corporate venture fund

The article addresses the future of the task of developing a diversified innovative economy in Russia by means
of drawing the attention of the state (as evidenced by the establishment of numerous funds, accelerators, and
business angels), Russian and foreign private investors to the venture business activity. In our country, the
venture industry is at its inception, but its core players are already in place: they are Russian and foreign venture
capital funds, associations of business angels, corporate venture funds, public-private venture funds and the
“fund of funds” (the Russian venture company). The intensity of the venture capital investment activity is low, and
there is no state support system available. Financial transformations can decelerate the slow formation of the
venture industry if there is no awareness of the importance of this activity for the development of the economy of
the Russian Federation. At the same time, the availability of a significant amount of innovative research, needed
for commercialization, creates the need for venture financing and the future change of the venture industry. High-
quality management of venture investments can be implemented within the framework of a consolidated method:
investment; control; formation and increase of importance for owners, institutional investors and society.

At the same time, the examination of the investments, that have already been made, contributes to the development
of certain knowledge, skills, avoidance of fatal mistakes in the selection of projects, conclusion of agreements and
management of companies.

The conference speakers addressed the most relevant issues of construction cost examinations which are
essential when the cadastral value of real estate facilities is contested in court and when causes, conditions,
circumstances and the mechanism of accidents, failures, and casualties in the course of construction and operation
of construction facilities are identified. Hence, the most relevant problems of forensic structural engineering and
construction cost examinations were considered, and the most effective solutions were developed.

Keywords: digital innovative solutions, venture business, innovative developments, investment management

he formation of venture financing in Russia, the

dynamic phase of which dates back to the ear-

ly 2010s and the beginning of the present de-
cade, has resulted in a situation where venture funds
are mainly established at the expense of the state
budget and with the proactive involvement of state
development institutions, namely the “Russian Ven-
ture Company” (RVC), as well as private venture in-
vestments, although there is a need for the venture
funds to be established by large corporations. Fo-
reign researches have proven the fact that corpora-
tions, analyzing their innovative progress as an inse-
parable component of their business activity and ap-
plying various relevant theories for this purpose (the
“open innovation” model, the “design thinking” model,
and others), have long been focused on the establish-
ment of their own venture funds (the first ones ap-
peared half a century ago). And the companies on
the Russian construction market are no exception. We
can address the cases of large development compa-
nies as GC PIK, MR Group, GC Osnova, and others.
As of 2018, corporate investments in Europe reached
11...14 % of the total share of venture investments,
while there were more than 15,500 corporate venture
capital programmes'. As a matter of clarification,
about 35 % of the world’s largest corporations, that
are on the Fortune 500 list, have their own corporate

1 Rusbase Company. URL: http://rusbase.com/news/5facts-cvc/

venture funds. Up to 55 % of the largest companies in
Europe and 70 % of US companies contribute funds
to corporate venture programmes. Such global
brands as General Electric, Philips, Microsoft, BMW
Group maintain their own venture funds. At the mo-
ment, large Russian holding companies are also try-
ing to follow their example (Promsvyazbank, AFK Sis-
tema, Gazprom, and others). The interest in this topic,
together with the lack of expertise in this sector in
Russia, led to the launch of the programme “The
practice of Forming Corporate Venture Funds at Rus-
sian Companies” in 2018. The purpose of the pro-
gramme is to increase motivation and encourage
large holding companies to establish their proprietary
venture funds, increase core competencies and skills
of their employees in the corporate venture invest-
ment sector?.

Parameters for evaluating startups in the
construction industry. Analysts advise using cer-
tain norms as startup evaluation parameters®: 1) rev-
enue dynamics, revenue-to-expenses ratio, raised
investments, number of patents or patent applica-
tions (except trademark patents), these data are re-
quested directly from rating residents; projects that
do not submit the initial data are excluded from the

2 Club of Directors for Science and Innovation. URL: http://ird-
club.ru/activity/vent

3 Top-50 Russian venture startups. Secret of the firm. Kommer-
sant.ru — 2013. URL: http://www.kommersant.ru/doc/2266343
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study; 2) uniqueness (the number of competing startups in this sec- The principal startup evaluation methods
tor) is calculated on the basis of the number of initial participating
projects across market sectors; 3) market development strategies The evaluation method Indicator level
by the beginning of the next year to be selected by the experts of o From 10...50 %
investment funds. Further, values of all coefficients go up by match- Principle From 50...100 %
ing them with the maximum value. The final parameter is analyzed
for each startup by summing indexes for each of the indicators, and The Berkus method | The assessment is based on 5 main success factors
a rating is made on the basis of this parameter (Table). The method of

It is necessary to rely on the main assessment tools for under- summation of risk The assessment is based on the base cost, based
standing the pre-investment value to set up a corporate venture factors on 10 classical reasons for risk
fund in the construction industry*.

The Berkus method. This is the principal effective way of The estimate is based on the weighted average
evaluating a product. The Berkus method is applicable, if the pre- The scoring method parameter of the cost selected for the target
investment cost does not exceed $ 2 million; this requirement per- company
fectly complies with requirements for construction startups due to The method of o . . )
costly innovative solutions in the construction sector. The Berkus comparable The evaluation is c.onducted. u.smg atriple rule with
method is used for startups that are not profitable yet. operations 2 KPl applied to a similar company

The method of summation of risk factors or the SFR me-
thod. This is a more progressive modification of the Berkus method. The balance sheat | The assessment is made using th‘? value of tangible
It requires to determine the initial price as a weighted average para- valug method assets of acorporation
meter for similar results across the construction sector. Risk factors The liquidation value | The valuation is based on the liquidation price of
are estimated in multiples of $ 300,000; above $ 600,000 for a very method tangible assets
low risk and below 400,000 for a very high risk. Here is an example ) i ) ) i
of the Trace Air product and its competitors in the Russian market. In The discounted cash | The estimate is based on the totality of all potential
this situation, the most problematic thing, as in many assessment flow method cash flows to be generated
tools, is to generate up-to-date data for similar products. The SFR The first Chicago The assessment is conducted using the weighted
method is used for startups that are not yet integrating profits. method average analysis of three scenarios

The method of comparable operations. For the specified ) . ]
methodology, it should first of all be necessary to develop a metric The venture capital | The valuation is bgsed on the return on investment
that will acceptably demonstrate the product price. This may be a method projected by investors
non-classical metric for the sector in which the product is formed:

MRR is the constant monthly income (Saa$S), the number of special- The First Chicago Method. The first Chicago method gener-
ists (recruitment agencies), the number of retail outlets (retail), the ates revenues by analyzing three predictable scenarios: the lowest
patent fund (construction), WAU as the number of active customers profitability scenario, the average profitability scenario, the highest
per week (messengers), etc. In most cases, information extracted profitability scenario. This is a classical method that can also be
from profit and loss statements should be used, including sales, applied to the construction sector of startups.

gross profit, EBITDA. The method of comparable operations is The venture capital method. At any moment of the product
used both for startups that are not yet making a profit, and for those implementation, the investor has the opportunity to identify the re-
who are profitable. It can also be applied to startups in the con- quired level of return on investment (ROI). The venture capital me-
struction sector, since all core parameters correspond to the con- thod is generated both for startups that are not yet making a profit,
struction and innovation sector of the economy. and for profit makers (Fig.).

The balance sheet value demonstrates the net value of the Selection of projects for participation in the corporate ac-
company, i.e. the material balances of the product. The balance celerator (a corporate venture fund). The procedures for select-
sheet value method is difficult to use in relation to startups, due to ing participants of a corporate accelerator differ for external and
the fact that it is based on the price of tangible assets of a holding internal projects®.
company, whereas most startups own intangible assets, such as The procedure for selecting construction projects by stages
research mechanisms in a biotech startup, a user registry and inte- and the class is similar to the process developed in the form of
grated software in an Internet startup, etc. It is also relevant for the business accelerators, and it includes 3 stages: the implementation
market of construction innovations, since the assets of startups are of the off-site examination of projects, the implementation of face-
of great importance if compared to the production capacities of to-face examination of projects, and final selection. The require-
large Russian corporations. ments applied in the process of selecting projects for the corporate

The discounted cash flow method. Provided that the product accelerator differ from those used in the business accelerator. It de-
functions correctly and generates certain revenues every year, it pends on the difference between the business models of business
can be noted that the relevant product cost is an integrated amount accelerators and corporate accelerators. The corporate accelerator
of all projected cash flows for the subsequent years, if the construc- of a development company, when selecting projects, uses both pa-
tion startup will be well-demanded with account taken of the fea- rameters that are applied when selecting projects for a business
tures of its operation. accelerator (for example, the correspondence between the product

4 The main methods of evaluating startups. URL: https://www.iidf.ru/media/articles/ 5 Research of the world and Russian experience in the development of corporate
money/9-metodov-otsenki-startapa-s-kommentariyami/f accelerators. URL: https://www.rvc.ru/upload/iblock/dfd/o2_rvc_accl_otchet.pdf >
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Start of the process

External projects

Preliminary correspondence
examination of project

Face-to-face examination of
projects (if necessary)

Final selection of projects

Internal projects

Project expertise

Final selection of projects

\/

End of the process

Description of the business process “Selection of projects for participation in the corporate accelerator’

vector to the technology focus of the accelerator in the construction
industry; the availability and capacity of the market for the gene-
rated idea; the chances of commercialization of the proposed idea;
the project development stage), as well as the secondary parame-
ters, used to assess to what extent the idea generated by the par-
ticipants of a construction startup is suitable for solving the task of
a development company, whether startup participants have the op-
portunity to interact with a construction corporation, whether a syn-
ergistic effect can be triggered with the help of the company in re-
spect of the generation of the technology proposed by the
participant. The control over internal products, as a rule, is execut-
ed pursuant to a well-balanced procedure, which does not include
the stage of face-to-face examination due to the lack of the need for
a special procedure for evaluating the team, namely the involve-
ment of the team in the project development and well-balanced
cooperation with the development company.

To perform the selection, experts of a corporate accelerator wit-
hin a development company often contract external analysts, having
strong skills and expertise in the field of interaction with real estate
startups (PropTech, Constech) and their establishment: members of
teams of successful construction startups, consulting companies
(the big four leading audit companies and venture funds (the largest
Russian companies)®. To get the necessary experts involved, corpo-
rate accelerators can seek support from their partners (general de-
signers, general contractors, external consultants).

The main criteria of successful selection of products and teams for
the corporate accelerator of a development business company are:

e the availability of a consolidated product selection system,
which includes the necessary register of parameters needed
to assess the prospects for commercialization by construc-
tion startups that are at an early stage;

e the availability of partners who provide access to various

6 The Microsoft Startup Accelerator Program Opens for Business. URL: https:/
news.microsoft.com/2007/10/03/the-microsoftstartup-accelerator-program-opens-for-
business

high-level experts in the construction sector and are able to
perform a high-quality examination of innovative products in
the construction sector.

The establishment of a corporate venture fund in the construc-
tion industry, namely, at development companies, can be imple-
mented from the pattern of Build Up, an accelerator of technology
startups, headquartered in Skolkovo, as well as the Internet Initia-
tives Development Fund (IIDF) [1]. The following relevant selection
criteria can be identified, which are necessary for funds, accelera-
tors, business angels in 20217

1. The team, its functionality and capabilities. It is important that
the skills of the founders complement each other.

2. How effectively the founders communicate, both within the
team and with the outside world.

3. A strategic vision shared by all founders. If, when an offer to
buy a startup is made, disagreements arise within the team, and
one founder wants to sell the startup, while the other wants to con-
tinue its development, this situation means that such a vision does
not exist.

4. A proof of the product’'s meeting the market expectations.

Itis also possible to rely on methods of selection criteria that will
help funds to evaluate startup®:

Evaluation method 1: Comparison. The most optimal me-
thod is to determine the estimated cost of a construction startup
by analyzing it in comparison with competitors in the construction
market. The basic idea of this method is to evaluate a startup in
comparison with other similar construction products. The com-
parison method allows to analyze startups, operating in the same
sector and offering potentially similar construction services, and
provides an overview of how their valuation compares with the

7 GOST R 57363-2016. Project management in construction. Activities of the pro-
ject manager (technical customer).

8 SP 333.1325800.2017. Information modeling in construction. Rules for the forma-
tion of an information model of objects at various stages of the life cycle.
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cost of the proposed startup. It enables to optimally use non-
standard indicators, as well as classical coefficients of sales,
gross revenues, EBITDA, and other values. The comparison me-
thod has the advantage that, depending on the parameter,
it should be used both for initial and post-investment evaluation.
In a successful case, when an assessment is made, it is neces-
sary to add the available data about another product compared
with the original one.

Assessment method 2: Compliance. This is a method of
evaluation that is focused directly on the wishes of an investor. At
this stage, an investor has specific investment wishes, and in the
course of the selection process, he will choose construction start-
ups that “meet” these specific parameters. If an investor wants to
provide an amount of $ 100 thousand to $ 250 thousand to a con-
struction startup and get about 10 % of the company’s capital, it is
necessary to select the products that meet certain requirements
and at the same time can be part of a certain exit plan, which is
absolutely necessary. This method of assessment is the least sci-
entific of all seven methods. It is more about what it is more con-
venient for an investor to work with, rather than how much a startup
actually costs. In fact, this method is not so much about a detailed
analysis of each construction startup, as about finding those start-
ups that will be able to achieve the investor's goals.

Valuation method 3: Discounted Cash Flow (DCF method).
The analysis of a real estate startup can be performed by projecting
a specific cash flow. The idea of this mechanism is to look at a
startup as an entity owning some other investment asset, namely,
real estate. It is necessary to evaluate and discount the future cash
flows of a construction startup in order to arrive at the current valu-
ation. This method is not suitable for construction startups with any
type of financial reporting. In addition, it is necessary to apply the
projected cash flows and in the future discount them back to the
present time to obtain an evaluation. This factor can be used at
subsequent capital raising stages, when the startup has specific
reliable financial indicators and higher predictability®.

Evaluation method 4: The Venture Capital Method. The ap-
plication of the venture capital method is performed by the cen-
tralization of the three above-mentioned methods: comparison,
matching (compliance) and cash flow. A comparison method is
used to find out the selling value of a construction startup. Next,
it is necessary to apply this assessment to move back and make
an assessment that will meet the investor's goals. To understand
how this method is implemented in practice, it is necessary to
analyze it more carefully. In a situation when an investor intends to
invest in a construction startup, the optimal exit time will come in
three years. To move on to the current assessment, it is necessary
to focus on the projected revenues of a particular construction
startup in three years. At the next stage, it is necessary to take
income, multiply it by the profitability coefficient and get the final
cost (to know the amount for which a construction startup can
actually be sold in three years at an IPO or through an industry
sale) [2]. The investor (fund, accelerator, incubator) also needs to
get repaid, and for this purpose, the Internal Rate of Return (Inter-
nal Rate of Return, IRR) is calculated. It can be 25 %, or the mar-
ket value for startups in the construction sector.

9 GOST R 58439.1-2019. Organization of information about capital construction
projects. Information management in construction using information modeling technology.

Evaluation method 5: De- or reconstruction. This methodol-
ogy uses a straightforward approach to determine the value of a
startup based on deconstruction or reconstruction of an enterprise.
Deconstruction analyzes the liquidation of an enterprise, for exam-
ple, in connection with bankruptcy. Deconstruction does not take
into account the cost of a business idea or other similar intangible
assets'?. Reconstruction, on the other hand, approaches the as-
sessment from the viewpoint of the leading assets of a startup and
analyzes how much it will cost to reproduce them, that is, to perform
the reconstruction of assets.

Evaluation method 6: Combination. This technique com-
bines the value of various elements of a construction startup to
identify its current cost. The method is close to the comparison
method: 5 principal parameters are generated to launch a construc-
tion startup, and the startup is analyzed in comparison with similar
startups in the construction sector. In fact, the potential cost of a
construction startup is estimated by considering what other start-
ups could do, if they had these specific elements [3].

The establishment of a corporate venture fund in the construc-
tion industry, let alone, in development sector, is still an understud-
ied topic in our country, despite the fact that over the recent years
leading Moscow development companies have been actively de-
veloping digital products, software, as well as partner digital pro-
ducts, when a development company integrates its solutions with
a company that provides comprehensive artificial intelligence and
cloud services.

Itis important to develop a proper strategy for the selection and
future interaction with the winning companies to design the way the
company’s product will be implemented in the operational manage-
ment of development companies and general contractors.

Will it be aimed at improving the company’s own business pro-
cesses, such as the on-site construction monitoring? Will it improve
the quality of the company’s digital services or increase the per-
centage of involvement of artificial intelligence products in the ope-
rational business processes of companies?

An integrated macroeconomic environment, the transformation
of customer requests, the need to reduce costs boost the demand
for technology among development structures. At the same time,
they themselves turn into startups by establishing their own IT de-
partments and developing IT products. Development companies
plan to independently automate business processes that have al-
ready been created, and they start looking for external products in
those areas in which they have not worked before, where it is ne-
cessary to create a new business model from scratch (in particular,
products for dynamic pricing or platforms that bring a developer
together with the property technologies market players). At the
same time, if low-tech products are generally popular in the West,
in Russia it is a utopia, because developers need productive tech-
nologies that ultimately bring results [4].

Leading Russian development companies, when searching for
startups and solutions, encounter several major complications:
a lack of ready-made products on the market, problems with com-
bining existing solutions: basic solutions are often not suitable, be-
cause most leading companies have their own business processes.
At the same time, it is problematic to integrate several similar or
complementary solutions.

10 GOST R 57363-2016/ Project management in construction. The activity of the
project manager (technical customer).
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P CONCLUSIONS

Based on the above, we can identify a number of proposals
that should be taken into account by startups operating on the mar-
ket of venture investments or planning to enter it and have equity in
corporate venture funds:

1. Have more contacts with potential consumers, because most
startups have insufficient sectoral experience and understanding of
internal business processes of customers. One of the acceptable
tools for solving this issue is an accelerator, that helps to better
analyze customer requests, formulate a valuable proposition more
clearly and improve the product.

2. It is not necessary to copy successful Western business
models. The practice of using business models of foreign large
companies, with regard for the local features of the industry, may
not always be in demand and feasible in Russia.

3. Itis necessary to pre-calculate the merger of a new product
with existing/related products'. Most development companies con-
sider this as one of the main problems they encounter when looking
for external ideas on the market.

4. The client needs not only a methodology, but also its applica-
tion scenarios and certain measurable results of using a new solu-
tion (for example, cost optimization, a higher number of users).

5. If the user of the solution is a development company, it is
better to focus automation solutions on the new business proces-
ses rather than the relevant ones. The following competitive niches

11 GOST R 522922004. Information technology. Electronic exchange of information.
Terms and definitions.

OKOHOMMKA MHHOBALMOHHbIX CTapTanos
B CTPOUTENIbLCTBE: MeTOAMUKa OT6Oopa
Ansa hMHaHCMpPOBaHUA KOPNoOpaTUBHbLIM
BEeH4YypHbIM (hoHAOM

B paHHoM cTaTbe paccmartpuBaeTcs 6yayliee 3agadn opraHu-
3aumm B Poccun nHHOBaLUMOHHOW AMBEPCUDULMPOBAHHOW 3KO-
HOMVIKM MyTEeM MOBbILLIEHNA BHMMaHWA K BEH4YPHOMY 6U3He-
Cy Kak CO CTOPOHblI rocygapctea (06 3TOM CBUAETENbCTBYET
co3faHvue MHOrMx PoHAO0B, akcenepaTopos, GU3HEC-aHrenos),
TakK U CO CTOPOHbI POCCUNCKNX N 3apyBeXXHbIX YaCTHbIX UHBE-
CcTOpOB. BeHyypHas oTpacnb B HalLeWn CTpaHe TONbKO Ha4nHa-
eT co3faBaTbCsl, HO y>Xe OpraHn30BaHbl U peanuayTcs ee oc-
HOBHbIE YYaCTHUKK: POCCUNCKME N 3apybeXHble BeH4YypHble
oHabl, accoumaunm GU3HEC-aHrenoB, KOpNopaTuBHbIE BEH-
YypHble OHAbI, FOCYAAPCTBEHHO-YACTHbIE BEHYYPHbIE POHAbI
n «poHp choHpoB» (Poccurickas BeHYypHas komnaxus). duHa-
MUKa BEHYYPHOro Kanurtana npoMcxoauT He cnella, a onpepge-
NEHHOWM CUCTEMbI FOCY[apPCTBEHHOW MNOAAEPXKKM HE CHOPMUPO-
BaHOo. ®MHaHCOBbIE TpaHcopmMauum MoryT TOPMO3nUTb N 6e3
TOro cratuyHoe (hOPMUPOBAHNE BEHYYPHOW MHOYCTPUU, eCcnun
He 6yfdeT CO3HaHWA BaXKHOCTU OaHHOW cdepbl Ana pasBuTuA
3koHoMuKKn Poccuiickon ®depepaumun. Bmecte ¢ Tem npucyT-
CTBME BECOMOrO KONMYeCTBa MHHOBALMOHHBLIX UCCIe[0BaHUN,
HYXHbIX A8 KOMMepuuanu3auuu, cosfgaet HeobxoAnMOCTb
B BEHYYPHOM (PUMHAHCUPOBaHUW U OyayLeM U3MEHEHWUU BEH-
YypHou oTpacnu. KayecTBeHHOe ynpaBneHue BeH4YYpHbIMU
VWHBECTULMSAMM MOXET 6biTb peanM3oBaHO B npouecce COBO-
KYMHOro MeTofa: BIOXEHNE; KOHTPONb; (hOPMUPOBAHNE 1 YBE-
NMYeHVe BaXHOCTU ANs BNafenbLeB, MHCTUTYLMOHANbHBIX UH-
BECTOPOB U 06LLIeCTBa.

BmecTe ¢ Tem akcneptusa yxe peanu30oBaHHbIX MHBECTULUMA
Crnoco6CTBYET BbIpaboTKe onpefeneHHbIX 3HaHWW, HaBbIKOB,
YKIOHEHMIO OT haTanbHbIX OLUMGOK MPU CEeNeKuMn NpPOeKTOoB,
3aK/0HEHNIO COrnalleHnii U pyKoBOACTBY KOMMAHNSAMMU.

are of particular attention: products for improving the customer ex-
pertise and adding value for the client, ERP systems for real estate
management during the entire life cycle, communication platforms
for different market players, digital solutions in construction.

6. A solution should be as optimal as possible both from the
standpoint of control (the “one button” principle), and from the
standpoint of the customer’s costs for its application and reconcili-
ation with the present solutions.
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The cost modeling of urbanized areas

In the context of rapid urbanization and urban population growth, cities enjoy particular attention in the spatial
development agenda. The complexity of searching for promising city-forming factors, as well as insufficient
investments into the development process do not allow to found new cities in Russia. At the same time,
the experience of a number of foreign countries shows that solving this problem is not only feasible, but also
cost-effective. Researchers, specializing in urban planning, architects and urbanists offer various development
models for urban areas, agglomerations, and urbanized territories. However, in most of their works, the issue of
the amount of financing required for the basic infrastructure in such territories remains unexplored. The co-authors
formulate the principles of economic and urban planning modeling of cities in an effort to clarify the concept
of “urbanized territories”. The proposed criteria for scenario transitions, that accompany the development of
urbanized territories, will allow to use the available resources more efficiently. As recommended by the co-authors,
the distribution of costs among the main subjects of formation of an urbanized territory on the basis of principal
infrastructure blocks will prevent any excessive pressure on the country’s budget system. As a result of the cost
modeling focused on the development of an urbanized territory with the population of 500 thousand people, it has
turned out that the per-resident investment amount, needed to found a new settlement, reaches about 7.16 million.
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odern development processes, expanding

from local zones and territories to global are-

as, most often arise, unwind, build momen-
tum and fade away in cities. Hence, the importance of
cities increases at all stages of an economic cycle. In
the conditions of a recession, cities neutralize the
negative impact of deteriorating living conditions, dur-
ing the periods of recovery, especially at the initial
phases, cities become poles of growth.

The development of most cities is primarily as-
sociated with economic and social conditions that
have a decisive impact on education and urban de-
velopment. In terms of economic geography, these
conditions are usually called city-forming factors.
The most common city—forming factors are the avail-
ability of minerals in the immediate vicinity, the ex-
traction of which, taking into account the available
technologies, will be economically efficient and en-
vironmentally acceptable, a good transport location
and the possibility of efficient use of existing natural
resources, primarily renewables. Given these fac-
tors, elements, forming the environment of urbanized
territories, are created; they include industrial enter-
prises, transport highways, administrative, scientific,
educational, cultural and other institutions, including
those of extra-urban significance [1].

Only 5 new cities have been built in Russia over
the past 20 years'. At the same time, if the experi-
ence of the People’s Republic of China is consid-
ered, one can notice that since 1950, an average of
7 new cities appear in this country every year. As
aresult, the level of urbanization has increased from
10.6 to 59.6 % there, cities are the country’s new
growth points providing 56 % of the total GDP [2, 3].

The proposal to found new cities in Siberia,
made by the Minister of Defense of the Russian

1 The youngest cities in Russia. Vectorme. URL: https://vec-
torme.ru/europe/russia/samye-molodye-goroda-russia.

Federation, has enhanced the role of cities in the
modern economic policy, sovereign territorial integ-
rity and defense?. New cities will serve as large sci-
entific, industrial and economic centres. However,
the main problem, that hampers the implementation
of this initiative, is uncertainty in the amounts, sourc-
es and dates of funding to be provided for these pur-
poses. Some experts believe that the cost of new
cities to be built in Siberia will exceed 10 % of the
budget of the Russian Federation (that is, over 2 tril-
lion rubles). At the same time, the construction of
one city with the population of 300 thousand resi-
dents will cost about 1 trillion rubles, half of which
will be spent on the construction of the engineering
and transport infrastructure?.

Given the increasing role of cities, the acceler-
ated pace of urbanization and the emerging trends
in the establishment of new and development of old
cities, the co-authors consider it appropriate to in-
vestigate the issue of the cost modeling of urbanized
territories, which has predetermined the purpose of
this study.

In the generally understood that urbanized terri-
tories are large and complex spatial formations con-
sisting of many closely located metropolitan are-
as — megalopolises, urbanized regions [4]. In the
European countries, such territories are referred to
as urban areas, or the area surrounding the main
city with an increased population density compara-
ble to the density of the main city and (or) different
from the density of the surrounding rural space [5, 6].
In Russia, such territories are associated with an ur-
ban agglomeration, which means the territory of

2 Siberia will grow into cities: from the idea of Sergei Shoigu to
the embodiment. Kommersant. Krasnoyarsk. URL: https://www.kom-
mersant.ru/doc/4997799

3 Experts named the cost of building new cities in Siberia. Fed-
eralPress. URL: https://fedpress.ru/news/24/society/2803480
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a city united with the territories of other municipalities by stable so- undiscovered. An urban development strategy based on “campus
cial, economic and business ties [7]. models”, proposed by other researchers, as well as the modeling of
In an effort to generalize the terminology, in the study the co- urban development patterns using the theory of classical homoge-
authors suggest that urbanized territories, demonstrating several neous structures do not take into account the features of our coun-
city-forming factors, encompass the territory of a large city, taken try and are not applicable to all types of territories [10, 11]. However,
together with adjacent settlements, which are closely functionally the issue of the required amount of financing of the basic infrastruc-
and spatially interconnected by common labour, financial, re- ture in urbanized territories remains unexplored by the basic theo-
source and other flows. As a rule, the centre of urbanized territo- ries and models of urban development.
ries is a large city, while poles of local growth may be located in Before proceeding to the cost modeling of urbanized territo-
these territories. Sustainable value chains are formed within the ries, it is necessary to determine the strategy of their development
boundaries of urbanized territories. in the territory of a country. The spatial development strategy of
At the same time, one of the key conditions for classifying a par- the Russian Federation for the period up to 2025 declares the
ticular territory as urbanized, in addition to common borders, is the development of large and largest urban agglomerations as the
density of the population permanently residing in the territory (DP). main focus “. This means that in the near future development is
The principle of formation of an urbanized territory is shown in planned for 15-25 largest agglomerations with the population of
Figure, according to which (1): 500 thousand people. From the point of view of economy, this ap-
proach is quite reasonable and logical. However, excessive cen-
DR, > DFy, R . L
{ ; (1) tralization and consolidation of the country population in the con-
DFsup > Ko DFyyr text of its extensive territory involves geopolitical risks that threaten
where DP, is the population density in the territory of a large city its territorial inltegrity. To mitigéte possible risks, thg cg—authors
which is the centre of an urbanized territory, people/ha; DPg 5 is the propose to switch to ldecgntrahzatlon a.nd .deu'rbanlzatlon of the
population density in the territory of the suburb, which is within the western part Of Russia with the even distribution of settlements
boundaries of an urbanized territory, people/ha; DPg; is the popula- across the lterrltory. ) o )
tion density in the remaining (rural) territories which are beyond the ) Each city C, COD'SIS’[S' of .baS'C infrastructure ellements: S.OC'al
boundaries of an urbanized territory, people/ha; K, is the coeffi- fnfrastructure S;; Engineering |nfrastructurelEn,-; P.u.b.hc and busmgss
cient of the boundary population density, used to indicate the fnfrastruoture P;; Infrastructgre of economic activities Ec;; Housing
boundary of the transition from urbanized territories to rural ones infrastructure H; Transport infrastructure 7, )
and vice versa (in the study, the co-authors propose to take it as The co-agthors sulggAest that the mo.deAImg of the develop-
being equal to 1.5). ment of urbanized tgmtorles should entalil dlffer.ent d.evelopment
As of 2020, urbanized territories of Russia represent 129 ag- scenarios, depending on the planned population size, and the
) ; ) - target values are: 1) 300 thousand people; 2) 500 thousand peo-
glomerations with a total population of about 93.5 million people
(almost 64 % of the country population), occupying a total of about ple; 3) 750 thous?nd people;‘4) 1,000 thousand people. )
700 thousand sqg.km (only 4 % of the territory of Russia) [8]. In ag- Atthe same time, the key is tg develop :step-by-step scenario-
glomerations, the population growth is concentrated mainly in ag- based trgnsmons from small to big popglaﬂon n.umbers t(_) ensurg
) . . . the sustainable development of an urbanized territory. Basic condi-
glomerations that have millions of residents and where a large city i O ;
tions for the transition to a new development scenario are:
serves as the centre. . . ) ] )
Specialists in urban planning research, architects and urbanists 1. Reaching maximum population numbers in an urbanized
offer various development models for urban areas, agglomerations, area (2):
and urbanized territories. V.L. Glazychev’s works address the anal- H; = H™, )
ysis of development of territories together with urban development where H, is the population number within the boundaries of an ur-
problems: he considers the development of territories and evolution banized territory, people; H™* is the maximum population number
of the city as an organic whole [9]. Despite the fact that in his works entailed by the i-th development scenario, people.
the author presents a personal image of urbanization and develop- 2. Attaining the target value according to the evaluation criteri-
ment of the urban environment as a process, addresses the exten- on of capitalization of urban assets (3) [12]:
sive foreign experience and suggests measures for the formation of KA~ C*‘// 1 @)
comfortable urban infrastructure, the issue of the effective modeling ! e
of a high-quality environment in urbanized territories remains where K# is the valuation criterion of the asset capitalization for the
i-th development scenario (minimum value K4, = 11); C/ is the total
The center — a large city (DP,) value of urban agsets for .the i-th development scenario, rgb.; I, is
the total amount invested into the development of an urbanized ter-
Common borders ritory for the i-th scenario, rub.
with the center — suburb (DPgz) 3. Generation of city-forming factors (clusters) in an urbanized
’ territory in the process of its developent (4):
Common borders CF = CF,,. + ‘:C'Eadd (i _1)1 (4
with the suburbs — other (rural) ) o ) ) )
territories (DPjy) where CF; is the minimum required list of core factors for the i-th sce-
nario; CF, . is the basic city-forming factor that served as the basis
for an urban area; CF,,, are additional city-forming factors in different
4 Strategy of spatial development of the Russian Federation for the period up to
The principle of urbanized territory formation 2025 : Decree of the Government of the Russian Federation dated 13.02.2019. No. 207-r. P>
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P> areas necessary for the sustainable development of an urbanized

area; i is the development scenario for an urbanized area (i = 1...4).
The general formalized cost model for the development of ur-
banized territories will be presented as formula (5):

C = Zn:S, + Zn:En, + iP, + Zn:Ec, + Zn:H, +
i=1 i=1 i=1 i=1 i

i=1 i

n
j (6)
=1

The structural elements of each infrastructure block are ad-
dressed in detail in Table that is used as a case modelling the cost
of forming an urbanized territory with the population of 500 thou-
sand people.

Having analyzed the Table 1 data, one can see that the total
cost of building a new city with the population of 500 thousand
people, including basic infrastructure elements, will amount to more
than 3.58 trillion rubles, or 7.16 million rubles per future resident.

At the same time, it is noteworthy that when the infrastructure of
economic activity is created, manufacturing enterprises with high-
performance jobs must be the basis of this block of infrastructure
and the city as a whole. This will allow not only to implement the
task set by the President of the Russian Federation to the Federal
Assembly of the Russian Federation in 2012, but also ensure the
growth of the aggregate labour productivity, an increase in the
standard of living, an increase in tax deductions, which will together
affect the growth of the gross regional product. It is important to
mention that the share of high-performance jobs in the total struc-
ture of jobs in a highly urbanized territory under the initial develop-
ment scenario should exceed 60 % and gradually, in the process of
transition to a higher-level scenario (i (/X) = 1,000 thousand peo-
ple), this share will decrease, giving way to jobs in the industry of
services offered to the local population.

The analysis of the breakdown of costs by infrastructure
blocks shows that the largest cost share deals with the housing

The cost modeling of the urbanized territory development

infrastructure (33.63 %), and the smallest one deals with the pub-
lic and business infrastructure (0.31 %).

Given that the significant cost of building a new city in an ur-
banized territory, that entails a 1.5 budget overrun in terms of funds
allocated from the federal budget each year and designated for
national projects (from 2.2 to 2.7 trillion rubles for 2020-2023), it is
necessary to provide co-financing tools together with private busi-
nesses. They should be based on the principles of mutually benefi-
cial cooperation with a consensus of interests of both the public
authorities (federal, regional, local ones) and business entities
(small, medium, large ones), with regard for the opinion of society
(residents, public organizations, non-profit organizations, etc.). The
co-authors consider it appropriate to adhere to the following struc-
ture of financing activities when forming the cost part in the course
of the cost modeling in an urbanized area (6):

/UT = Z(/LB *lga +II(AB)+/}/:‘B;

i=1

ST 0 (6)

2 7: 1CM‘

where /5 is the amount of the federal budget investments for the
development of an urbanized territory in the i-th scenario, rub.; lgg
is the amount of investments from the regional budget for the deve-
lopment of an urbanized territory in the i-th scenario, rub.; /g is the
amount of investments from the local budget for the development of
an urbanized territory in the i-th scenario, rub.; /g is the amount of
private business investments for the development of an urbanized
territory in the i-th scenario, rub.; T 7 is the total amount of tax de-
ductions within the boundaries of an urbanized territory in the i-th
scenario, rub.; C,, is the total cost of maintaining infrastructure
within the boundaries of urbanized territories, rub.

Element of the infrastructure ) The need for the entire | The volume unit cost, | The cost for the entire urbanized
No. The need per unit of measurement ) ) -
block urbanized area thousand rubles® territory, million rubles
Social infrastructure S;
1 t 1th
1 | Pre-school education institutions 00 seg S pelr f)usand 50,000 750 37,500
inhabitants
2 | General education institutions 180 seats per 1 thousand 90,000 1,180 106,200
inhabitants
3 Educan.onal organlz?tlons of 170 students per 10 thousand 8500 1,650 14,025
higher education people
4 Professmngl egucatlonal 270 students per 10 thousand 13,500 1500 20.250
organizations people
Urban-level healthcare
5 institutions that provide 13.47 beds per 1 thousand people” 6,735 3,500 23,5725
assistance in hospitals
6 Dlstrlct-leygl healthca.re institutions 18.15 visits per shift '[‘)er 1 9075 1510 1370325
providing outpatient care thousand people
7 Public gyms 200 sq. m of floor space for 1 100,000 53.0 5,300
thousand people
8 Swimming pools 100 sq. m water mirrors for 1 50,000 935 4,675
thousand people
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Continuation of the Table
Element of the infrastructure ) The need for the entire | The volume unit cost, | The cost for the entire urbanized
No The need per unit of measurement . ) .
block urbanized area thousand rubles® territory, million rubles
9 Planar sports facilities 1950 q. m of the total area for 1 975,000 9.9 9,652.5
thousand people
Universal sports and
10 | entertainment halls, including 9 seats for 1 thousand people’ 4,500 2,540 11,430
those that have artificial ice
1 Public (universal) libraries 1 per 100 thousand population™ 5 230,000 1,150
12 Museums 4 items per city district™ 4 128,000 512
13 | Concert halls (houses of culture) 5 seats for 1 thousand people’ 2,500 293 732.5
Total for block S; 248,702.75
Engineering infrastructure En;
14 Power supply 2,640 kWh/year for 1 person’ 1,320 GW 2,590 3,418.8
15 Heat supply 43.9 kCal per 1 sq. m® 1,025 MW 340 348.5
16 | Water supply and discharge | 220 /0@ (6.6 cubic meters/month) | 5 41, 106 ms/month 0.045 1485
for 1 person
17 Gas stations 1 station for 1,200 cars™ 125 4,650 581.25
1g | General commodity warefouses | . ¢ 1 tnousand people 38,500 25 962.5
for food items
1g | General warehouses of non-f00d | 7 o4 thousand people’ 108,500 35 37975
products
20 | Landfills for solid waste disposal 300 kg per 1 person per year’ 150,000 tons per year 4,015 602,250
Total for block En; 611,507.05
Public and business infrastructure P,
21 City management institutions 1 item per city district™ 9,450 m? 39.2 370.44
Recreation and recreation
22 facilities (parks, gardens, 10 sq. m/person” 500 ha 16,218 8,109
squares, boulevards)
23 Municipal archives 1 item per city district™ 3,000 m? 43.0 129
24 District (city) courts 1 item per city district™ 3,700 m? 48.0 177.6
District department of internal 4 items with a total area
25 affairs (2nd category, staff 1 item for 150 thousand people’ of 18.400 m? 36.5 671.6
300-450 people) ’
Housing and maintenance 1 item per residential area with the 7 items with a total area
26 g L population of up to 80 thousand 36.5 332.15
organizations N 0f 9,100 m?
people
27 Funeral service 1 item for 500 thousand people’ 1 item with an area of 413 413
1,000 m?
type Il fi ts f
28 Fire depots 1 item per 100 thousand people’ Stype 6|rcea(r1:po stor 36,965 (for 1 car) 1,108.95
) . .| 3items with a total area
29 Wedding palaces 1 item per 200 thousand people of 4,500 m? 61.8 2781
Total for block P; 11,218.14
Economic activity infrastructure Ec;
) . ... | 2items with a total area
30 Business centres 1 item per 250 thousand people 070,000 m? 67.0 9,380
g1 | Shopping acr::tizze”a'"mem 280 sq. m for 1 thousand people’ 140,000 55.0 7,700
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> End of the Table
Element of the infrastructure ) The need for the entire | The volume unit cost, | The cost for the entire urbanized
Ne The need per unit of measurement . ) .
block urbanized area thousand rubles® territory, million rubles
32 | Consumer service enterprises 5 jobs per 1 thousand people” 2,500 2,500 6,250
Manufacturi terpri high-
gg | Manufacturing enterprises (high- | 4o 50 et 4 thousand people’ 50,000 20,980 1,049,000
performance)
34 | Non-food trade establishments 70 sq. m for 1 thousand people” 35,000 65.0 2,275
35 Food trade institutions 30 sg. m for 1 thousand people’ 15,000 75.0 1,125
36 Catering establishments 40 seats for 1 thousand people” 20,000 55.0 1,100
1 operating cash register for 30 | 5 items with a total area
37 Bank branches thousand people’ o 10,000 m? 65.0 650
38 Hotels 6 beds for 1 thousand people” 3,000 1,100 3,300
39 Movie theatres 35 seats for 1 thousand people’ 17,500 99.2 1,736
40 Theatres 8 seats for 1 thousand people’ 4,000 3,459 13,836
41 Circuses 5 seats for 1 thousand people’ 2,500 1,296 3,240
42 Pharmacy organizations 1 item per 13 thousand people” 39 2,500 97.5
Total for block Ec; 1,099,689.5
Housing infrastructure H;
Residential buildings (including
43 | multi-apartment and individual 40 sq. m for 1 person’ 20,000,000 60.0 1,200,000
housing)
- : o
44 | Municipal housing stock (1% of 15 5q. m for 1 person’ 75,000 55.0 4,125
the population)
Total for block H; 1,204,125
Transport infrastructure T
20 % of the built- f the cit
45 | Streets and the road network | 20 ° °fthe bs;str‘i’ftirea OHMETY | 91 200 ha™ 13,000 275,600
Passenger capacity with an
46 Automobile station estimated daily departure from 250 1,000 250
4,000 to 6,000™
47 Railway station 1 item per city* 1 15,000,000 15,000
48 Airport 1 item per city™ 1 19,000,000 19,000
49 Metro 1 station per 100 thousand 5 19,000,000 95,000
people
Total for the block T; 404,850
In total, in an urbanized area with the population of 500 thousand people 3,580,092.44

" The need was determined in accordance with SP 42.13330.2016°.

“The need was determined in accordance with Resolution of the Government of the Krasnoyarsk Territory No. 631-p°®.
" The need was determined in accordance with Decision of the Krasnoyarsk City Council of Deputies No. V-2997.

“" The need was determined in accordance with [13];

The cost was determined on the basis of data on similar items, as well as in accordance with Order of the Ministry of Construction and Hou-
sing and Communal Services of the Russian Federation No. 120/pr; 123/pr; 124/pr; 125/pr; 128/pr; 129pr; 131/pr; 132/pr; 136/pr; 137/pr; 139pr©.

5 Urban planning. Planning and construction of urban and rural settlements : (SP 42.13330.2016) : approved by Order of the Ministry of Construction and Housing and Communal Ser-
vices of the Russian Federation No. 1034/pr dated 30.12.2016 with amendments and additions in ed. from 03.20.2020.

6 On approval of regional standards of urban planning design of the Krasnoyarsk Territory : Resolution of the Government of the Krasnoyarsk Territory dated December 23, 2014.
No. 631-p.

7 On approval of local standards of urban planning design of the Krasnoyarsk city district : Decision of the Krasnoyarsk City Council of Deputies dated 04.09.2018. No. V-299.

8 On approval of enlarged Construction Price Standards : Order of the Ministry of Construction and Housing and Communal Services of the Russian Federation dated 11.03.2021.
No. 120/pr; 123/pr; 124/pr; 125/pr; 128/pr; 129/pr; 131/pr; 132/pr; 136/pr; 137/pr; 139/pr.
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At the same time, we propose to distribute costs among the
main subjects of formation of an urbanized territory with regard for
basic infrastructure blocks (7-10):

I, = CL+08CL, +0.2C. +C.,

to practical and independent work. Rostov-on-Don, RGUPS,

2017; 24. (rus.).

2.Meng C.,Du X.,Ren Y., Shen L., Cheng G., Wang J. Sustainable

urban development: An examination of literature evolution on urban

(7) carrying capacity in the Chinese context. Journal of Cleaner

; ; ; ; Production. 2020; 277:122802. DOI: 10.1016/j.jclepro.2020.122802

le = Cp +02C;, +0.2C, ®) 3. Yang J., Han M.M., Yao H.M., Liu T., Wang Y.H. Comprehensive
Ig = Ch+T), (9) evaluation of urbanization development quality in Four East China

Provinces. IOP Conference Series: Earth and Environmental Science.

Ips = 08C +0,8C, (10) 2020; 594(1):012005. DOI: 10.1088/1755-1315/594/1/012005

4. Yusin G.S. The settlement system of Russia — current trends and

tasks of scientific support. The Future of Russia. National projects.

Problems and prospects : collection of scientific reports. Moscow,

MARKHI, 2021; 28-33. (rus.).

5. Efimov V.S., Sarchenko V.., Lapteva A.V., Shishatskiy N.G.,

Efimov A.V., Bryukhanova E.A. The city — idea and practice.

Krasnoyarsk, Sib. feder. un-t, 2019; 522. (rus.).

6. Battarra R., Gargiulo C., Zucaro F. Future Possibility of Smart and

Sustainable Cities in the Mediterranean Basin. Journal of Urban

Planning and Development. 2020; 146(4):0000610.

7. Sarchenko V.I. Properties of urban real estate development

programs. Journal of Economy and entrepreneurship. 2015;

6-3(59-3):826-829. (rus.).

8. Kosareva N., Polidis T.T., Popov R.A., Puzanov A.S. Economic

performance of Russian regions’ capital cities. Area Development and

Policy. 2021, 6(2):166-180. DOI: 10.1080/23792949.2020.1830707

9. Glazychev V.L. The city without borders. Moscow, Territory of

where IC{ is the amount of costs of creating social infrastructure in the
i-th development scenario, rub.; Cg, — is the amount of costs of crea-
ting engineering infrastructure in the i-th development scenario, rub.;
Cris the amount of costs of creating transport infrastructure in the i-th
development scenario, rub.; Cj, is the amount of costs of creating
public and business infrastructure in the i-th development scenario,
rub.; C is the amount of costs of creating housing infrastructure in the
i~th development scenario, rub.; Cp is the amount of costs for the
population living within the boundaries of an urbanized territory in the
course of their life, rub.; Cg, is the cost of creating the infrastructure for
the economic activity in the /-th development scenario, rub.

In the context of an emerging design and construction trend, the
cost modeling of the development of urbanized territories, with ac-

count taken of an integrated approach to the formation of their infra-
structure based on different scenarios and the proposed criteria for
scenario transitions, will serve as an incentive for the sustainable
development of not only these territories, but also the country as
a whole, since more than 75 % of Russia’'s GDP is created by cities.
Synchronization of existing and prospective state programs at all le-
vels of management with the involvement of private investors and the
formation of special tax regimes in urbanized territories will help to
neutralize the “shock” effects that the country’s budget is exposed to.
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CtoMmocTHOe moaenupoBaHue
yp6aHM3npoBaHHbIX TEPPUTOPUIA

B ycnosusx ctpemutensHon ypbaHusaumm n pocta ropofckoro
HacerneHns ocoboe BHMMaHWe B MOBECTKE MPOCTPAHCTBEHHOrO
pas3sutus yoensetcs ropogam. CRoXHOCTb Moucka nepcrnekTunBe-
HbIX rpagoobpasyLmx (PakTopoB, a Takke HefoCTaToK WHBE-
CTVIU,VII7I B pa3BuUTME He MO3BOJIAKOT CcO3OaBaThb B Poccun HoBble
ropoga. [Mpun aToM OMbIT psifaa 3apy6exHbIX CTpaH MoKasblBaeT,
YTO peLLeHne JaHHOW Npo6neMbl He TONbKO BO3MOXHO, HO U 9KO-
HOMUYECKN 3(PHEKTUBHO. YYEHBIMU-TPAJOCTPOUTENAMMU, apXu-
TeKTopamu 1 ypbaHucTamy npegnaratTcs pasnnyHblie MOLENnu
pasBUTUS TOPOACKMX TEPPUTOPUN, arfmomepauuin, yp6aHu3npo-
BaHHbIX Tepputopuii. OfHaKO B 6OMbLUMHCTBE UX PaboT He U3y-
YEeHHbIM OCTaeTCsl BONPOC HEO6X0QUMOro obbema (hUHaHCKMpPO-
BaHWs 6a30BOM MH(PACTPYKTYPbl HA TAKOrO pofa TEePPUTOPUAX.
VTOYHSASI MOHATME «yp6aHW3MPOBaHHbIE TEPPUTOPUN», aBTOPbI
B CTaTbe hOPMUPYIOT MPUHLMMBI X SKOHOMUKO-TPaaoCTPOUTESb-
HOro mogenvpoBaHnus. [peanoXeHHble KpUTEPUN CLEEHAPHBIX Me-
pexofoB Npu pasBuUTUM YpPOaHU3MPOBAHHBIX TEPPUTOPUIN MO3BO-
nAT 6onee 3hHEKTUBHO UCMONL30BAaTb MMEIOLLMECA PEecypChl.
PekomengoBaHHOe aBTopaMu pacrnpefeneHve 3aTpar cpeay oc-
HOBHbIX CyOBLEKTOB (POPMUPOBaHUA YPOaHN3UPOBAHHON Teppu-
TOpMK Mo 6a30BbIM UHMPACTPYKTYPHbIM 65I0KaM MO3BONNUT U3-
6exaTtb Ype3MEPHOM Harpy3ku Ha GIOMKETHYIO CUCTEMY CTPaHbI.
B pesynbrate CTOMMOCTHOrO MOLENUPOBaHNSA Pa3BUTUSA ypOaHW-
31POBaHHOM TeppuTopumn ¢ HaceneHnem 500 TbiC. Yen. BbISICHU-

the Future, 2011, 400. (rus.).

10. Puchkov M.V. Strategies for the development of urbanized terri-
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11. Patrakeev |.M., Pogorelov A.A. Modeling the development of ur-
ban systems based on the theory of homogeneous structures.
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JI0Cb, YTO MPWU CO3JaHWM HOBOFO MOCESIEHWA Ha OfHOr0 XUTEns
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Some issues of the integrated development
of public transport in the Barnaul agglomeration

The development of motor transport is the most important factor, determining the quality of life of urban population.
Hence, the topic of the work is relevant. The pronounced social nature of public passenger transport should
translate into the guaranteed high quality conveyance of the least affluent categories of passengers.

The article studies the state and quality of passenger transport in the city of Barnaul, analyzes the operation of
passenger transport organizations, and transportation payments made by the population. The article identifies the
main problems of passenger transportation, including consequences of the poor-quality operation of transportation
organizations in Barnaul and offers solutions towards the optimal development of the transport system.

The co-authors propose to use methods, based on the driver’s observations, automatic recorders, polling methods,
cross-sectional surveys or coupons, to improve the operation of transport routes.

Keywords: public transport, Barnaul city, route network, unregulated tariffs

Koroleva N.O.
Koroleva E.N.

INTRODUCTION

s of the end of 2019, 29 passenger transpor-
Atation enterprises, having different legal forms

of organization, were in operation in the city of
Barnaul. They included 16 limited liability companies,
12 individual entrepreneurs, and 1 municipal unitary
enterprise’.

The urban route network has eighty-one routes,
including sixty-nine bus routes and twelve electric
transport routes'.

About seven hundred and eighty public trans-
port vehicles are in operation in the capital of the
Altai Territory. They include one hundred and eighty
electric vehicles, up to three hundred large-sized
buses, including about one hundred and forty low-
floor buses, and three hundred small-sized buses.
The passengers are concentrated along the routes,
connecting the western part of the city with its busi-
ness centre. Modernization and optimization of the
transport system is relevant for the city of Barnaul.
The main purpose of the work is to study the prob-
lems of passenger transportation and prepare pro-
posals for their optimization.

The network of tram and trolleybus routes in the
city of Barnaul and the pedestrian accessibility of
bus stops is quite well developed, as it has access
to almost all residential areas.

MATERIALS AND METHODS

Neighborhoods, whose pedestrian accessibility
exceeds ten minutes in terms of electric transport,
were monitored within the framework of the develop-
ment of a comprehensive traffic management pat-
tern [1]. A map, showing duplicated existing routes
of public transport was used to analyze the transport
system in the city.

1 The official website of the Barnaul City Administration. URL:
https://barnaul.org

One of the main reasons for the extensive dupli-
cation of urban routes is the Barnaul town planning
pattern, since the development of its network of
streets and roads is restrained in the direction from
large-scale residential housing areas to the city cen-
tre. The territory, full of natural and artificial barriers,
complicates the development of the urban transport
network, as the construction of massive artificial
structures, including bridges and overpasses, is
costly.

RESULTS

According to the results of a survey on urban
passenger transport traffic, conducted by the Mu-
nicipal Unitary Enterprise “Tsentrtrans” in Barnaul,
the daily traffic reaches about six hundred thou-
sand passengers, which is twenty-eight percent
less than the passenger traffic number identified in
the survey conducted over ten years ago [2]. A de-
crease in the passenger traffic is also confirmed by
an increase in the number of motor vehicles, that
exceeds three hundred cars per thousand of resi-
dents.

Since December 2016, an electronic travel pay-
ment system has been in operation. It uses the “Con-
venient Route” technology, launched in Barnaul. Sixty-
three routes (or seventy-eight percent) of public urban
vehicles are connected to this system. 67,070,291 trips
were made (6,097,299 trips per month) during the
11 months of 2018; 73,130,991 trips (6,648,272 trips
per month) during the 11 months of 2019 .

Since 01.08.2019, certain categories of citizens,
registered in the Federal and Regional registers as
social assistance recipients, have been using trans-
port cards. On average, social assistance recipients
make 2,425 thousand trips every month.

As for the passenger traffic, traced by bank
wires, during the 11 months of 2018, 16,135,081 trips
were made (1,466,825 trips per month), and
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P 30,779,845 trips were made during the 11 months of 2019

(2,798,168 trips per month)?.

As aresult, we have identified an increase totaling at 14,644,764
trips or 90.8 %. First of all, this increase was triggered by the intro-
duction of bank card payments in February 2019; in addition, it was
boosted by the transfer to the transport cards of social assistance
recipients in August 2019.

If we analyze the passenger traffic on electric transport during
the 9 months of 2019, electric transport was used by 38 million
254 thousand passengers, which is 2.3 % (882.0 thousand) pas-
sengers less than in the same period of the previous year®.

In order to optimize costs, the schedule of electric transport
vehicles was revised with a reduction in the number of vehicles on
weekends and holidays. As a result, the occupancy of cars in-
creased, because in 2018 61.5 people were transported per hour,
and in 2019 this number went up to 64.2 people. Hence, the growth
rate was 4.4 %.

The passenger traffic has the following structure: the share of
paying passengers is 50.2 %, while the share of social assistance
recipients is 49.8 %. The main reason for the large number of trips
made by social assistance recipients is, of course, the low per-trip
price.

The structure of trips is as follows: in 2018, cash payments
amounted to 76 %, non-cash payments reached 24 %; in 2019,
cash payments amounted to 44 %, non-cash payments — 56 %.

The share of non-cash trips increased by thirty-two percent if
compared to 2018.

Currently, the largest share is the one of the trips made by so-
cial assistance card holders, it has reached forty-six percent, the
share of trips paid for using bank cards is sixteen percent, fourteen
percent is the share of trips paid for by electronic travel cards of
pensioners, and seven percent of passengers use electronic wal-
lets to pay for their trips.

Given that a passenger, being a System user, does not have to
perform any additional operations (connection, activation of an
electronic means of payment) to find out the fare using a contact-
less bank card, the electronic payment system can invalidate a per-
sonal transport card in case of its issuance to a citizen who does
not have the right to use the card to pay for a trip.

Over the entire period of operation of the system, about one
hundred and fifty-five thousand cards have been distributed. More
than sixty thousand cards (39 %) were sold to certain categories of
citizens, registered in the Federal and Regional registers of recipi-
ents of social assistance.

The share of paying passengers is 50.2 %, the share of social
assistance recipients is 49.8 % in the structure of electric transport
passengers. The main reason for the large number of social assis-
tance recipients among passengers is the low fare payable by hol-
ders of social transport cards [3].

Ten trams and two trolleybuses were overhauled, a new tram
was supplied in 2009-2012, according to the regional program.

In 2012-2014, the municipal enterprise obtained two new
trams, eight new trolleybuses, at the expense of the company's
funds, one tram was overhauled within the framework of different
programs at various levels. Currently, two hundred tram cars and
forty trolleybuses need a repair. The cost of a new tram starts from
twenty million rubles, the cost of an overhaul of a tram car is six

2 AMIK Information Service. URL: https://www.amic.ru/news/458137
3 CBM Center trans. URL: https://tk-barn.ru

million rubles, the cost of a new trolleybus is fifteen million rubles.
In 2019, 109 trams and 25 trolleybuses were repaired in Barnaul.

The municipal enterprise has 287 trams and trolleybuses, in-
cluding two hundred and twenty-seven trams. The wear of tram
cars is 97 %, the wear of trolleybuses is 83.3 %.

The standard service life of a tram is fifteen years. The average
age of trams is thirty-three years. The standard service life of trol-
leybuses is ten years, and the average age of trolleybuses is twen-
ty-one years.

DISCUSSION

In 2019, the company launched an overhaul of trams in a tram
depot. When a tram car is overhauled, its chassis, roof, the lining of
the passenger compartment are replaced, the tram car is insulated,
passenger seats and electrical wiring are replaced [4]. In addition,
electrical wiring is upgraded to reduce the risks of technical mal-
functions and the amount of energy consumed by a tram up to fifty
percent.

In 2020, after the launch of a high-alert mode, passenger traffic
went down by seventy percent. Due to a nose dive of the passenger
traffic numbers, the number of vehicles on the line went down by
fifty percent.

The passenger transport occupancy rate is monitored on a dai-
ly basis, and the same about the checking of masks on the faces of
passenger.

At the terminal stops, measures are taken to check whether
public transport enterprises fulfill the requirements dealing with the
sanitary treatment of vehicles [5]. Administrations of urban districts,
acting in collaboration with the Barnaul Department of the State
Emergency Service, have designed routes for notifying the popula-
tion using mobile means of notification, checking the rules of con-
duct compliance by citizens and organizations in the context of
a high-alert and emergency situation.

In 2020, more than six hundred bus stop pavilions, under-
ground pedestrian crossings, and Barnaul public areas were
cleaned twice in compliance with the sanitary and hygienic require-
ments.

Since 30.03.2020, employees of the city administration have
conducted 11 inspections to check the implementation by public
transport enterprises of a set of preventive sanitary treatment ac-
tions in respect of transport vehicles [6]. Inspectors also asked line
workers to demonstrate their personal disinfectants and masks.
Also, control is conducted over the sanitary treatment of public ve-
hicles (wiping handrails, seat backs, ventilation of cabins). Accor-
ding to the results of inspections, letters are sent to public transport
enterprises with a request to provide line workers with protective
items, check the availability of disinfectants, and generate aware-
ness about the need to take preventive measures at the terminal
stops [7]. Inspections are made at the terminal stops Spartak-2, the
Spartak Square, Furniture Factory, the V.N. Bavarin Square, and the
Victory Square.

RESULTS

Barnaul has launched a municipal programme on the develop-
ment of the urban road transport system until 20254, This municipal
programme entails the subsidizing of socially significant and electric

4 On approval of the Plan for the development of regular transportation of
passengers and luggage by road and urban ground electric transport of the city district the
city of Barnaul for 2016-2020 : Resolution of the Administration of the city of Barnaul dated
18.07.2016 No. 1447. URL: http://docs.cntd.ru/document/438985392
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transport routes from the city budget to ensure the transport acces-
sibility of particular settlements and gardening establishments.

The annual amount of urban budget subsidies is about two
hundred and twenty million rubles.

Barnaul trams and trolleybuses can be overhauled within the
framework of targeted programs, including the program on the de-
velopment of the transport system of the Altai Territory, which en-
tails measures for the development of urban electric transport, but
the financial resources, needed for their implementation, will pro-
vided from the city budget starting from 2023.

Therefore, the following measures must be taken to develop
public transport in the city of Barnaul.

It is necessary to ensure high quality transport services, effi-
cient production of vehicles and competitive transport services, so
that passenger transportation organizations are able to success-
fully operate in the transport market [8].

When optimizing the route network in the city, it is necessary to
reduce the level of duplication of urban passenger transport routes.
At the same time, it is necessary to ensure the minimal duplication
of suburban and urban routes. As a solution to this problem, it is
necessary to cut suburban bus routes at the nearest transfer point
within the city borders [9].

Also, Barnaul needs complete modernization of urban public
transport to be funded from regional, local and federal budgets [10].

The project, proposed by VEB.RF, encompasses the renovation
of the fleet of vehicles and the introduction of intelligent traffic man-
agement systems such as dedicated lanes, traffic lights, recording/
documentation facilities to ensure comfortable and safe trips and
increase the velocity and attractiveness of public transport [11].

To ensure the transport accessibility of suburban areas, a motor
transportation division was organized at the Municipal Unitary En-
terprise Gorelektrotrans of Barnaul. It will entail the purchase of
eco-friendly buses (the city needs about sixty of them) running on
gas fuel [12].

HekoTopble BONpocbl KOMMIEKCHOrO
pa3BUTUSA O6LLECTBEHHOrO TpaHcnopTa
BapHaynbckow arnomepaumm

Pa3BuTne aBTOMOOGUIIBHOrO TpaHCnopTa SABASETCH BaXKHEWLLUM
(haKTopoM, OnpefensioLLMM YPOBEHb Ka4eCTBa XXN3HW FOPO[CKO-
ro HaceneHus, No3TOMy TeMa ero paboTbl ABMSETCH aKTyaslbHOWN.
FPKO BbIPaXXEHHbIA COLMAnbHO 3HAYUMbIA XapakTep OCyLLeCT-
BNTEHUS OEATENbHOCTM O6LLECTBEHHOIrO aBTOMOOWUITBHOrO nacca-
>XXMPCKOro TpaHcropTa AOS/HKEH BblpaXaTbCsl B rapaHTUPOBaHHO-
CTU BbICOKOIro KadecTBa MnepeBO30OK HaunmeHee obecrne4yeHHbIM
KaTeropusiM naccaxvpos.

B cTatbe paccmatpuBaeTcsl COCTOSIHUE U Ka4ecTBO paboTbl nac-
Ca)XKMPCKOro TpaHcnopTa Ha Tepputopun ropoga bapHayna, npo-
BEAEH aHanm3 paboTbl MacCaXkMponepeBO3SLLUMX OpraHn3aLui,
onnara TPaHCMOPTHbIX YCNyr HaceneHveM. B ctatbe 0603Haye-
Hbl OCHOBHbIE NMPOGIEMbI NACCaXMPCKUX MEPEBO3OK, B TOM YUCTE
onuncaHbl NOCNEACTBUS HEKAYECTBEHHON PaboThbl aBTOMEPEBO3-
4YMKOB Ans ropofda bapHayna v npefnoXeHbl NyTU UX peLLeHus
A5 ONTUMASIbHOrO Pa3BUTUA TPAHCMOPTHONM CUCTEMBI.

[lnsi KOPPEKTUPOBKM PEXMMOB pa6OThl CYLLECTBYHOLLMX MapLLPY-
TOB NPEASIOKEHO MUCMOJIb30BaTh METObl, OCHOBAHHbIE Ha Ha-
6JI0AeHUAX BOQUTENS, MPUMEHEHUN aBTOMATUHECKMX perucTpa-
TOPOB, @ TAKXE METOAbI ONPOCOB, CPE30BbIX 06CNENOBAHUI UK
TasnoHOB.

KnroueBble cnoBa: o6LeCTBEHHbIV TpaHcropT, bapHayn, map-
LUPYTHasi CETb, HEPEryIMpyeMbie Tapugbl

In turn, such a large-scale modernization will affect the tariff
policy in the field of passenger transportation and will require an
annual revision of fares, an increase in the tariff gap between elec-
tronic and cash payments [13].

It will be impossible to optimally develop the transport system
in the city of Barnaul and other cities of the Russian Federation
without the implementation of the above approaches.
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A method of indefinite resource factors
and systemic correction of time conflicts

in construction schedules

When construction work schedules are developed, numerous time parameters are taken into account. Even full
account of these parameters cannot guarantee a feasible work schedule. The identification of time conflicts, ari-
sing in this case, and their solutions, is a rather labour-intensive process even in the context of computer-aided
work scheduling performed using project management software. The analysis and elimination of time conflicts,
presented in the article, are based on the improvement of the method of uncertain resource factors. The proposed
methodology is focused on feasible construction work scheduling in the case when restrictions, associated with
time characteristics, do not allow to set up a construction work timeline. The main feature of the improved method
of indefinite resource factors is the simplex algorithm used to find a basic solution in the case of a negative slack,
represented in the form of equations, which in the aggregate represent an invalid basic solution. Negative values
of base variables, obtained in this case, allow to design integrated regulatory impacts, that allow for the syste-
mic generation of feasible construction schedules that take account of time constraints having an adverse effect.

Keywords: scheduling and construction management, schedule conflicts, feasible work schedule, project ma-

nagement software
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INTRODUCTION

hen construction work schedules are devel-

oped, numerous time parameters are taken

into account to set up the required work
performance timelines. Project management software
is a recognized construction scheduling tool [1, 2].
The methodology of their operation is based on the
extensive use of network scheduling methods and
work schedule optimization. However, not only net-
work scheduling techniques, but also time coupling
methods of construction are employed to make up
construction schedules [3, 4]. In the international
practice, time coupling methods can be termed dif-
ferently [5, 6]. In any case, work scheduling based on
different principles, can be optimized by the algo-
rithms relying on completely different concepts [7-9].
In the future, construction work schedules will be
monitored and controlled in the process of implemen-
tation to ensure the pre-set construction characteris-
tics [10]. As a result, construction work schedules are
adjusted both in the course of their development and
implementation. Hence, the adjustment of construc-
tion schedules maintains relevance from the begin-
ning of construction scheduling to its final completion.
The main parameters of a construction schedule
include its time characteristics, which are traditionally
called “the work schedule”. Notably, events, included
in the work schedule, may be delayed due to various
circumstances. The reasons for the project delay may
be late issuance of a construction permit, a delayed
receipt of specifications for the utility connection, etc.
And since the date of the facility commissioning may
be unchanged, the actual time, left for the construc-
tion work, is reduced, and hence, the work schedule
needs specific adjustments. A similar situation can
occur in the course of construction. For example, if
a regular construction process monitoring session
identifies that the amount of construction work

actually performed is smaller than the amount of work
specified in the construction schedule, a larger
amount of work should be planned for the time left
before the construction completion date. As a result,
a so-called time conflict may arise, and its resolution
will need rescheduling.

As noted above, project management software
programmes encompass scheduling, rescheduling,
and monitoring tools, such as Primavera [11] and Mi-
crosoft Project (MP) [12]. In the future, we will take
advantage of the MP software, since it has a supple-
mentary function of task programming in the Visual
Basic for Applications software language. Project
management software, such as MP, time conflicts are
resolved iteratively, and this technique involves
a search through all tasks potentially affecting the
conflict. In this case, each sequential iteration is ac-
companied by a message stating that the completion
of this task is impossible at a given time due to
a scheduling conflict. The following recommenda-
tions are made:

¢ a change in the type of restrictions;

® a removal of relationships between conflicting

types of work;

e a reduction in the task performance time;

e task rescheduling within the framework of the

construction work schedule.

Moreover, if a task is composite, each of the
above recommendations refers to simple assign-
ments within its structure.

The result of this approach is the step-by-step
search through all works along an indefinite path that
has features of the critical path method, since the
generation of its time characteristics is based on the
topology of previous works. If, for example, we ad-
dress a construction work schedule, consisting of ap-
proximately 1,000 items of work, and only the param-
eters of the last one can be potentially adjusted, then
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P software recommendations have to be analyzed hundreds of times to

get the time conflict solved. This is a rather tiresome assignment for
a specialist responsible for construction process scheduling. As a re-
sult, there is a need for a new approach to time conflicts, based on
the replacement of step-by-step iterations with a systemic definition
and analysis of corrective procedures.

METHODS

The approach we propose, focused on adjusting construction
schedules, is based on the application of the method of indefinite
resource factors. Therefore, to learn more about the essence of this
method, it is necessary to focus on an algorithm for calculating
work performance schedules, also known as the method of indefi-
nite resource coefficients. In [13], the case of the Lakhta Center
multifunctional facility (“Lakhta Centre”) is addressed to describe
the algorithm for assigning prescriptive completion time to unique
construction projects. The algorithm is focused on the calculation
of the total construction time, provided that each work item is com-
pleted within the minimum possible time t.,;, by the maximum man-
power R,.,. Here, the estimated construction time will be equal to
the minimum value of T, and the assignment of the prescriptive
completion time T, should be more important. As a result, the re-
mainder of T, and T, will be positive. This remainder represents
a time slack that may be employed to extend the period for the per-
formance of particular work items. The method of indefinite re-
source factors calculates the time, needed to perform particular
items of work, according to formula (1):

t="tnin + alhins (1)
where a is the unknown resource factor, used to calculate the peri-
od added to the minimum time, which is identified by a linear rela-
tionship.

The functional relationship between the resource factor and the
value of unknown resources R is determined by the formula:

If the time, designated for the performance of each type of work,
included in the construction schedule, is presented in this way, the
workforce minimization will be equivalent to the maximization of the
total time, designated for the performance of each item of work.

An excerpt from the Lakhta Centre construction schedule, pre-
sented in [13], is shown in Fig. 1.

The system of equations, describing the Lakhta Centre organi-
zational and technological diagram (OTD), is provided below:

1) bcy + 13a, + rcqy + ec, = 53;
2) bc, + 12a, + rc, + ec, = 54;
3) beg + rcg + rey, + ecy = 50;
4)bc, + 7a, + 1cs + rcg + ec, = 59;
5) beg + 17ag + rc, + rcg + ecg = 49;
6) bc, + ba, + fc, + 12a, + rc, + ec, = 49;
7)bcy + 13a, + rc, + fc, + 8a, + ec, = 45;
8) bc, + 4a, + fcg + 16a5 + rcg + rc, + ec; = 46;
9) be, + 12a, + rc, + fc, + 12a5 + rc, + ecy = 42;
10) beg + 4ag + feg + 12a, + res + reg + ec, = 55;
11) bcs + 9az + re; + fog + ba, + reg + ec, = 52;
12) beg + 16a; + re; + re, + fc; + 2a, + ec, = 58;
13) be, + 2a, + fcg + 17ag + rc, + rcg + ecg = 47,
14) be, + ba, + rcs + fcg + 15a5 + rcg + ecs = 46;
15) be, + 7a, + rcs + rcg + fcqq +10ag + ecs = 49.

®)

The first 5 equations in system (3) are the resource equations.
These equations consolidate all workers engaged in the same type
of work, which is a standard practice for an organization using con-
tinuous construction methods. Other equations sequentially include
all linear relationships that determine the dependence of subse-
quent work on prior work. Each of the fifteen equations has un-
known resource coefficients that determine potential increases in
the initially accepted minimum term of work performance. Resource
relationships, presented in the equations, determine the duration of
breaks scheduled within the framework of sequential work perfor-
mance for selected sectors. Initial relationships determine the time
between the project launch date and the date of introduction of

a=(R.u/A)—1. (2) pre-set resources into the construction process. Final relationships
bcy =5 |1 sector =5 |2 sector =8 Piling works ec; =48
5 fc,=410 10 fc,= 18 duration of work in the sector (weeks)
bc, =14 1 sector=4| rc,= 2 sector = §| Excavation ec; =40
14 foy = 4 18 18 fe, = 26
be, =22 1sector=4| rc;= 2sector=5 rc,=0 |3 sector = 7| Rostwork ec, =28
_ 22 feg=7 26 26 fo, =4 31 Sp, = 38
Construction
bcy =33 of foundations 1sector=2| rc;=0 |2sector=3| rcg=0 |3 sector=2 ec, =26
3 fo =173 35 feg = 38 38fc10: 340
bcs = 36 Groundwork
1sector=2 rc,= [2sector=5| rcg= 3sector=10|ecs =13
36 38 38 43 43 53
Duration using the indefinite resource method = 48 weeks
I
Left until the due date for the commissioning of the object = 66 weeks
Designation:

be — initial connections;
ec — end connections;

rc — resource links between sectors (fronts) one type;
fc — frontal connections between sectors of different types.

Fig. 1. An excerpt from the organizational and technological diagram for constructing Lakhta Centre [13]
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determine the time frame between the completion date of work
types and the final construction completion date.

The solution to the system of equations (3), focused on minimiz-
ing the labour resources, is reduced to the problem resolvable us-
ing the linear programming method, similar to the one described
in [14]. As a result, the following objective function is added to the
system of linear equations (3).

Z =13ay + 12a, + 16a5 + 7a, + 17a; — max. (4)

In Fig. 1, the estimated project term is 48 weeks, while the cor-
responding prescriptive term is 66 weeks. Hence, the slack time,
needed to minimize resources, is equal to 18 weeks. The feature of
the task to be accomplished is the initial generation of an accept-
able basic solution at the first stage to be followed by the minimiza-
tion of labour resources at the second stage. Therefore, at the first
stage of the optimization problem resolution, only relationships are
used as the base variables, leaving resource variables as free ones
to ensure the minimum estimated time for the performance of ini-
tially agreed-upon work performance terms, which should be less
than the prescribed ones. If this condition is met, then the slack
time for each equation is not negative; each equation has one base
variable, while other variables are equal to zero and are considered
as the free ones. Fig. 1 shows slack time values in the equations,
which, ultimately, determine the terms of corresponding relation-
ships. The resulting work schedule is shown below the rectangles
that specify work sectors and their minimum terms.

It is rational to assume that this problem cannot be solved using
the method described above, if less than 48 weeks remain before
the construction project completion date. This method needs more
improvements to solve problems arising in the context described in
the previous paragraph.

RESULTS AND DISCUSSION

Let’s consider a 45-week reduction in construction time before
commissioning. If this schedule is made using the critical path me-
thod, this supplementary constraint can be taken account of. If we
use the method of indefinite resource coefficients, this constraint

will also be resolved automatically in the process of finding an ac-
ceptable basic solution. The improvement of this method consists
in the fact that a certain order of input of base variables is added to
algorithm. If all resource relationships are moved to the end of the
original simplex matrix, then system (3) is solved by means of
searching for the next base variable with a forced return to the be-
ginning to obtain a solution having zero values of resource relation-
ships. This solution is shown in Fig. 1, and the search for an accept-
able basic solution is addressed in [15]. If front relationships are
placed at the end of the matrix simplex, their values will be equal to
zero in the solution. In addition to these solutions, an alternative
critical path solution can be obtained. In this alternative solution,
non-zero values of resource and front relationships will be simulta-
neous, and this fact is addressed in monographs [3, 4].

The solution to the original problem, that encompasses a re-
duction in the time before the facility commissioning to 45 weeks, is
shown in Fig. 2.

Fig. 2 shows that the solution is in full compliance with the cal-
culated linear organization of construction, conduced according to
the method of continuous work performance, set forth in mono-
graphs [3, 4]. Here, the results obtained using the critical path and
continuous work performance methods fully coincide. It has been
theoretically proven that the total work performance time, calculat-
ed using the critical path method, is considered to be minimal [1].
Let’s consider the construction time reduction to 42 weeks. The
calculation results are shown in Fig. 3.

Fig. 3 shows that the number of base variables is equal to 14,
one fewer than the number of equations. The resulting system of
equations is inconsistent, and the work schedule shown in Fig. 3 is
not fully defined. Let’s consider an equation missing a base variable.

—-bcy—13a,-rc,—fc,— 8a,— fc,— 12a;—rc,— 5)
—fc;—2a,—fc,y— 10a5— ecs = 3.

If all signs are changed to the opposite on both sides of the
equation, then the equation changed in this way can be defined as
follows: it is the sum of activirelationships located along the critical
path. The resulting negative time slack is the difference between

be, = |1 sector =5 |2 sector = 8 Piling works ec,; =48
0 fe,= ° 5 fc,= 18 duration of work in the sector (weeks)
bc,=5 1sector=4| rc,=4 |2sector=38 Excavation ec, =40
5 fe, = 9 13 fe, = 21
bey =9 1sector=4| rc;=8 |[2sector=5 rc,=0 |3 sector = 7| Rostwork ec, =28
9 13 21 26 26 33
= fcg = fc, =
Construction fes 6 7
bc, =13 of foundations 1sector=2[ rc,=11 [2sector=3 rcg=4 |[3sector=2 ec, =26
8 fo = 1 26 . _ 29 CEPR
9~ 10 —
bes =15 Groundwork
1sector=2| rc,=12[2sector=5 rcg=1 |3 sector=10|ecs=13
15 17 29 34 35 45
Duration using the critical path method = 45 weeks
I
Left until the due date for the commissioning of the object = 45 weeks
Designation:

be — initial connections;
ec — end connections;

rc — resource links between sectors (fronts) one type;
fc — frontal connections between sectors of different types.

Fig. 2. Lakhta Centre construction schedule featuring a shorter time period left before the facility commissioning (45 weeks) |
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>
bec, = |1 sector =5 |2 sector = 8 Piling works ec, =29
0 fo,=475 5 fc,= 18 duration of work in the sector (weeks)
bcy =9 1sector=4| rc,= 2 sector = §| Excavation ecy =21
9 foy=4 13 13 fo, = 21
be, =17 1sector=4| rc;=8 [2sector=5 rc,=0 |3 sector = 7| Rostwork ec;=9
_ 17 f05=421 21 fo =128 260 = 3
Construction
bc, =22 of foundations 1 sector=2| rcg= 2 sector=3| rcg=3 |3 sector=2 ec,=7
fcg =1 fcg = fcio =
bcs =25 Groundwork ° ° "
1 sector =2 rc,= |2 sector =5 rcg= |3sector=10|ecCs=
The duration and schedule of work due to the absence of DBR have not been determined
I
Left until the due date for the commissioning of the object = 42 weeks
Designation:

be — initial connections;
ec — end connections;

rc — resource links between sectors (fronts) one type;
fc — frontal connections between sectors of different types.

Fig. 3. Lakhta Centre construction schedule featuring a shorter time period left before the facility commissioning (42 weeks)

the prescribed work time and the sum of critical items of work. As a
result, the absence of a base variable allows to propose the follow-
ing procedure to improve the algorithm for finding a basic solution.

As for non-basic equations, it is necessary to change all signs
to the opposite and reapply the standard algorithm to a new system
of equations. A replacement for an invalid basic solution is needed
because negative time slacks are used to achieve a new solution.
When attaining an invalid basic solution, we obtain negative values
of base variables, as shown in Fig. 4.

As a result, a solution is obtained that has two negative front
relationships are present: these are the fcg relationship, which has
a value of -2, and the fcy, relationship, which has a value of -3
weeks. In fact, the presence of negative relationship values

indicates that the dependent event should be rescheduled to an
earlier date. In the practice of construction scheduling, such a com-
bination of work is used quite often, since not all subsequent work
items must necessarily be launched upon completion of prior work
items. If such an assumption is acceptable from the standpoint of
construction technology, negative time lags can be entered into the
construction schedule to allow for further adjustments to the work
performance schedule. Table shows adjustments made in the MR
software, which translate into a construction schedule which can be
perfectly feasible in 42 weeks.

The result shows that the proposed time conflict resolution me-
thod can generate system information, used to make management
decisions aimed at resolving time conflicts. Simultaneously, the

be, = |1 sector =5 |2 sector = 8 Piling works ec, =29
0 fc,=45 5 fc,= 13 duration of work in the sector (weeks)
bcy =9 1sector=4| rc,= 2 sector = §| Excavation ecy =21
9 foy=4 13 13 fc, = 21
be, =17 1sector=4| rc;=8 [2sector=5 rc,=0 |3 sector = 7 Rostwork ec;=9
_ 17 fog =1 21 21f06=_2 26 26f = 38
Construction
bc, =22 of foundations 1 sector =2 2 sector = 3| rcg = 3 sector =2 ec,=7
22 24 24 27 33 35
fcg =1 fco =
bcs =25 Groundwork ° ° feyo=-3
1 sector =2 rc,= [2sector=5 rcg= 3 sector=10|ecs =
25 27 27 32 32 42
Duration and Schedule of Work at DBR with Negative Reserves = 42 weeks
Left until the due date for the commissioning of the object = 42 weeks
Designation:

be — initial connections;
ec — end connections;

rc — resource links between sectors (fronts) one type;
fc — frontal connections between sectors of different types.

Fig. 4. The basic solution featuring negative timeframes for the relationships
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The MR spreadsheet showing the resolution to a time conflict using negative time lags
ID Connections Task name Duration Start Finish
0 Tower 42 week 11.10.21 29.07.22
1 Piling works 13 week 11.10.21 07.01.22
2 1 sector 5 week 11.10.21 12.11.21
3 2 2 sector 9 week 15.11.21 07.01.22
4 Excavation 16 week 15.11.21 04.03.22
5 2 1 sector 4 week 15.11.21 10.12.21
6 53 2 sector 8 week 10.01.22 04.03.22
7 Rostwork 24 week 13.12.21 27.06.22
8 5 1 sector 4 week 13.12.21 07.01.22
9 8;6 2 sector 5 week 07.03.22 08.04.22
10 9 3 sector 7 week 11.04.22 27.05.22
11 Construction of foundations 22 week 10.01.22 10.06.22
12 8 1 sector 2 week 10.01.22 21.01.22
13 12; 90H — 2 weeks 2 sector 3 week 28.03.22 15.04.22
14 13,10 3 sector 2 week 30.05.22 10.06.22
15 Groundwork 27 week 24.01.22 29.07.22
16 12 1 sector 2 week 24.01.22 04.02.22
17 16; 13 2 sector 5 week 18.04.22 20.05.22
18 17; 140H — 3 week 3 sector 10 week 23.05.22 29.07.22
solution shown above is not limited to merely fixing negative time 3. Afanasyev V.A. Stream organization of construction. Leningrad,
lags. A regulatory action can be more universal. For example, given Stroyizdat publ., 1990; 160. (rus.). ] _
the analysis of an equation that does not have a base variable, it is 4. Hejducki Z., Rogalska M. Time coupling methods construction
) ) ) ) ’ scheduling and time/cost optimization. Wroclav, Oficyna wydawnic-
possible to determine such reductions in the work performance za politechniki wroclawskiej, 2011; 100.
time that lead to the elimination of negative slacks. This approach is 5. El-Rayes K., Moselhi O. Resource-driven scheduling of repeti-
consistent with maximizing resource ratios. A similar comprehen- tive activities. Construction Management and Economics. 1998;
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MeTtop HeonpeaeneHHbIX pecypCHbIX
Ko3achpuLmMeHTOB N CUCTEMHasA KOppeKLus
BpeMeHHbIX KOH(PNIMKTOB B KaneHaapHbIX
rpadmukax

Mpy chopmupoBaHUK KaneHJapHbIX rpacduKoB CTPOUTENLCTBA
NMPUHUMAETCS BO BHUMaHNE MHOXECTBO BPEMEHHbIX NapameTpos,
MOJIHBIN Y4HeT KOTOPbIX He BCErga NPUBOAUT K HAXOXAEHWUIO Jomny-
CTUMOrO pacnucaHus paboT. MonCK NCTOYHMKOB, BO3HMKAIOLLMX
Npu 3TOM BPEMEHHbIX KOH(PIMKTOB 1 BApUaHTOB UX YCTpaHeHWs
ABNAETCA [OCTATOYHO TPYAOEMKUM NPOLIECCOM Aaxe B YCNOoBU-
AX aBTOMaTU3NPOBaHHOIO KaJjieHaapHOro njaHnposaHusa B MNpo-
rpaMmax ynpasneHus npoektamu. [MpegcTaBneHHble B cTaTbe
aHanu3 n ycTpaHeHe BPEMEHHbIX KONM3nin 6a3mpyroTcs Ha co-
BEPLUEHCTBOBAHUM METOfa HeonpefeneHHbIX PecypCHbIX KO3d-
brumeHToB. LleneBas HanpaBneHHOCTb NpegsiaraeMon MeToau-
KW HanpasfieHa Ha hopMypoBaHMEe [OMNYyCTUMOro pacrnvcaHus
CTpoUTENbHBIX PaboT B Cly4ae, Koraa orpaHnYeHns, CBs3aHHbIe
C BPEMEHHBLIMU XapaKTEPUCTUKaMW, He MO3BOMAIOT paccyuTaTb
KaneHgapHbiv rpadmk ctpontenscTea. OCHOBHOM 0CO6EHHOCTLIO
npegnaraeMoro CoBEpLUEHCTBOBAaHUS MeToAa HeomnpeneneHHbIX
PeCypCHbIX KO3 MULNMEHTOB ABNAETCHA UCNOSb30BAHNE CUMIIIEK-
ca anropuTMa noucka 6as3vcHOro peLleHus Npy oTpuuaTenbHbIX
pe3epBax BPEMEHWN YPaBHEHWI, KOTOPbIE B COBOKYMHOCTM Npef-
CTaBMAT HeJonycTMoe 6a3ncHoe pelleHue. MonyyYeHHble npu
3TOM OTpULATENbHbIE 3HA4YeHUs 6A3NCHBIX NEePEeMEHHbIX MO3BO-
NAT chOPMUPOBATL TaknMe KOMMIIEKCHbIE perynvpytoLime Bo3-
LEeVCTBUA, MPUMEHEHNE KOTOPbIX fAaeT BO3MOXHOCTb CUCTEMHOIO
opMMpOBaHNA [OMYCTUMOrO KaneHAapHoro rpadguka ¢ y4etom
He61aronpUATHbLIX BPEMEHHbIX OrPaHUYEHWUN.

KnroueBble c/ioBa: KasieHgapHoe niaHupoBaHue v yrpassieHue
CTPOUTENILCTBOM, BPEMEHHbIE KOJIU3WM KaNeH[AapHbIX rpagu-
KOB, [OMYCTUMOE pacricaHne paboT, nporpaMMbl YpasieHus
npoexkTamm
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The international building challenge: Sivolapov K.B.

a unique example of collaboration
between European universities

The built environment is diverse in Europe. The establishment of a research group on “innovative real estate
management” in 2010 marked the start of development of study programmes on the built environment at
several universities in the Netherlands. The idea was to draft a game programme for students to compete for
developing the best real estate design. Soon IBC became an international student exchange programme, allowing
multidisciplinary student groups from different European cities to make the best propositions for a real estate case.

In the years to follow, more international participants joined the programme to add diversity and multidisciplinarity
to the IBC project. It is a serious cross-cultural undertaking in which different experiences, approaches, visions,
creativity, innovativeness, languages and personal skills interact for a very short period of time.

These requirements illustrate the complexity of the task that needs high professionalism, cross-cultural and cross-
functional approaches to achieve the best results in a dynamically changing real estate industry facing new
challenges and longing for new education strategies. Despite the COVID-19 travel restrictions, students are still
provided with a broad selection of interesting practical cases and an opportunity to cooperate with their foreign
colleagues online.

Today the following respected education institutions participate in the IBC project: University of Applied Sciences
Saxion (Netherlands), RANEPA (Russia), MGSU (Russia), Moscow Architectural Institute (Russia), Vives
University College (Belgium), University of Duisburg (Germany), Westminster University ( England).

Keywords: International Building Challenge, innovative project, student exchange programme, redesign, deve-

lopment, cross-functionality
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INTRODUCTION

he world of the built environment is dissimilar
Tand diverse in Europe. For example, the Neth-

erlands faces big challenges and it needs to
enhance the sustainability of the housing stock and
combat the long-term vacancy of commercial buil-
dings. These are the major assignments for the Dutch
building industry to do over the next decades.

In 2010, a research group on “innovative real es-
tate management” was established; this group initi-
ated the development of study programmes on built
environments at several Dutch universities. It was
a search for high-quality educational resources that
would capture the attention of students [1]. One of
the ideas was to design a game programme in which
students would have to compete for making the best
building design proposition. The idea of a competi-
tion between student groups in a well-structured en-
vironment was welcomed with enthusiasm.

THE HISTORY OF IBC

In 2015, Glenn Stern of the Dutch Saxion Univer-
sity of Applied Sciences took the initiative to design
an international student exchange programme in
which international, multidisciplinary student groups
would compete to make the best proposition for
a real estate case in different cities in Europe. Stern
was a member of the earlier mentioned faculty. That
year, we had our first contact with Moscow universi-
ties and in 2016 the first international case in which
Moscow students from RANEPA, MGSU, B&D and

Saxion battled for the best redesign of the Mysovo
Manor in Dolgoprudny, Moscow region.

In the years to follow more international partici-
pants joined the project to make IBC more diverse
and multidisciplinary. Enschede (the Netherlands),
Oostende (Belgium), Berlin (Germany), London
(England) and, of course, Moscow launched their
projects on different study cases within the IBC con-
cept, and the whole programme gained popularity
as the time progressed.

IBC 2016, MAY 1-10. MYSOVO MANOR,
DOLGOPRUDNY REDESIGN DEVELOPMENT.

The workshop was organized by the National
Association of Fachwerk Architecture Researchers
(NOIFA), the Russian Academy of National Economy
and Public Administration (RANEPA) and the Univer-
sity of Applied Sciences “Saxion” (the Netherlands).
The event was hosted by the Institute of Business
and Design, the Moscow State University of Civil
Engineering, the National Institute of Design and the
Dolgoprudny History and Art Museum. The project
partners were Neso Nuffic Russia, the Moscow Insti-
tute of Architecture (State Academy), the National
Institute of Modern Design, the Naukograd Develop-
ment Union of Russia, the Dutch-Russian Interna-
tional Centre, the Mega-design faculty of Technolo-
gy College 21, Keim company, Regional Resources
and NLK Domostroenie. The total number of partici-
pants, including students, tutor experts and jury
members, exceeded fifty people [2].

The assignment was to renovate a municipality-
owned yard building and the surrounding part of the
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P> territory of the Kuznetsov estate (Mysovo, Moscow region, Russia).

The building dates back to the early twentieth century; it features
the Tudor-Elizabethan style, and it used to have a fachwerk first
floor. It is @ monument of history and architectural heritage of re-
gional significance.

Within the framework of the project, conditions of interaction
between developers, engineers, architects, designers and custo-
mers were simulated for the first time [3]. At the same time,
the workshop was a unique venue for a dialogue between repre-
sentatives of different design, educational, and technical communi-
ties supported by the leading specialized universities in the Rus-
sian capital. In addition, participants surveyed and measured
the buildings of the Kuznetsov estate and visited the Dolgoprudny
Historical and Art Museum (Fig. 1) to get better insight into the so-
cio-cultural context of the studied area.

Students benefited from lectures on unique architectural and
town-planning features of the estate, the history and evolution of the
fachwerk technique in the context of the architectural practice,
the use of silicate paints in the restoration of fachwerk buildings,
innovative wood use in the frame pavilions in Moscow parks, local
trends and their alteration in contemporary Russia [4].

Final redevelopment presentations shortlisted three winners in
the following nominations: “The best development solution”, “The
best architectural and design solution” and “The best engineering
and construction solution”.

IBC 2017, MAY 2-12. REDESIGN OF TREKHGORNAYA
MANUFACTORY PAVILION NO. 24, MOSCOW

The project session assignment was to solve integrated archi-
tectural, engineering, construction, design and development tasks

Fig. 2. Impression of the Moscow case, 2017. Photos by Glenn Stern

for the benefit of a historical building, meeting BREEAM interna-
tional environmental requirements [5].

Rozhdestvenka architectural bureau was an IBC 2018 special
partner and customer. The partners of the workshop were Trekhgor-
naya Manufactory, “Neso Nuffic Russia”, GBU “Mosstroyinform”,
Moscow State “Stanislavsky Electrotheater”, Vinzavod Contempo-
rary Art Center, “EligoVision” company, the developer of interactive
technologies.

Among the participants were graduate students and under-
graduates of Saxion University of Applied Sciences (The Nether-
lands), IIM RANEPA (Moscow), B&D Institute (Moscow), Moscow
Institute of Architecture (MARHI), Moscow State University of Civil
Engineering (MGSU). The total number of participants, including
experts and jury members, exceeded 80 people (Fig. 2).

The workshop had several parts: research, “a creative work-
shop”, a tour of the building given by project experts, discussion
and presentation [6]. Tutors (group leaders), specialists in architec-
ture, design, development, engineering equipment, ecology and
landscape supported teams throughout the whole IBC workshop.
Final team presentations proved that IBC 2018 had successfully set
new academic cross-functional standards in the real estate and
building industry training.

In 2018, the IBC project developed into a more integrated mo-
dule within the curriculum of several European universities (Fig. 3).
The number of participating students was rising and the event was
gaining interest from other universities in Europe; the universities of
Westminster and Duisburg/Essen joined the IBC project.

More often than not, facilities, selected for redevelopment, were
local cultural heritage buildings, for example, the Patrikeev estate
(White Pillars) built in 1907 by architect Shekhtel and considered
one of his masterpieces. The assignment was to breathe new life
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Fig. 3. A student group working on the Enschede case in 2018. Photo by Glenn Stern

into the estate and the picturesque adjacent territory, while preserv-
ing numerous historical and architectural items, as well as the fa-
mous Art Nouveau style of the famous architect. At the develop-
ment stage, the teams identified socially significant concepts of
using an estate building, adjacent buildings and the park, for exam-
ple: an educational centre for schoolchildren, an art residence for
painters and sculptors with exhibition areas, a centre for spiritual
development, a fantasy club for active and cognitive leisure, as well
as a coworking space with an art gallery and a museum of the his-
tory of Khimki, etc.

Due to the COVID 19 pandemic, it was impossible to organize
a live version of the IBC event in 2020, although the preparations for
the challenge were underway. Against the background of the uni-
versities struggling to maintain their regular programmes in the on-
line format, unfortunately, IBC 2020 was cancelled. Although de-
prived of the opportunity to travel to the case project site due to the
COVID-19 restrictions, IBC 2021 still took place in a new interesting
online format. Table 1 below sums up IBC study cases for the pe-
riod from 2016 to 2019.

INTERNATIONAL BUILDING CHALLENGE 2021,
MAY 10-21

Despite the global pandemic, IBC 2021 project enabled inter-
national student teams to meet again for this truly challenging task
of preparing their redevelopment cases exclusively in the online
format (Fig. 4, Table 2). As usual, all groups had their university
lecturers as tutors to coordinate the group progress. The students
had an extra challenge of working together as complete strangers.
As usual, undergraduate and graduate students from development,
architecture, urban planning faculties took part in the project.

The mechanism of project implementation did not change sig-
nificantly: students from participating universities could indepen-
dently choose any of the cases announced by the organizers from
any partner university and join any of the international teams to con-
duct collective work on the project development using the source
materials. During the 10-day project session, international teams
participated in master classes, trainings, listened to online lectures,
delivered by teachers from participating universities and studied
modern trends. As usual, the result of the project session was
a competitive presentation of projects developed for each case.
Fluent English was a must same as in the previous years.

All participants received memorable certificates, and the win-
ners received diplomas from the host party.

Participation in the project enabled universities, for instance,
MGSU, to develop a short-term practice-oriented study programme
for students from foreign universities. This programme can be used
annually for a similar international practice of foreign students, as
well as summer schools, and attract foreign students to enroll in
Master's degree programmes.

The MGSU workshop “The concept of spatial development of
suburban creative cluster “Melnica Space ExUrban Hub” in Tula
region” (Fig. 5) was among the most interesting and challenging.
ANO Center for the Development of territories “GorodZagorod”
acted as a project partner.

Table 1. Summarized IBC study cases in 2016-2019

Year 2016
Moscow Mysovo Manor
Enschede Polaroid Building
Year 2017 The number and type of pests
Moscow Trekhgornaya Manufactory (a factory)
Enschede Polaroid Building
Berlin A new building in the existing environment
Dusseldorf Integrating a historical building into a new environment
Year 2018
Moscow Redevelopment of the territory of the State Memorial
Estate of P.I. Tchaikovsky
Enschede Robson Factory. Redesign.
Friedrichtsdorf Hospital Transformation
Wurzburg Transformation of an airplane shed
Year 2019
Moscow Renovation of the Patrikeev estate ("White Pillars")
Enschede Redesign of an established neighbourhood
Oostende Expansion of the existing Vives University building
London Design of a sub-plan for the Elephant Park project
Eschweiler Redesigning environment around the City Hall
Berlin New building, inner city location
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Fig. 4. Participating Universities/Organizations 2021 (source:
Glenn Stern)

The project assignment was to integrate “Melnica Space” into
the natural environment, including local villages, cottage settlements,
the district centre, industrial and market zones, roads. The design of
the transport network and infrastructure for pedestrians and cyclists,
as well as electric vehicles was needed. “Melnica Space” should
have become a point of attraction for young active locals from Zaok-
sky district, Tula and nearby mid-sized towns. To create and nurture
a production centre for grassroot initiatives based on the values
of the creative sharing economy was also among other assignments
of the project. Participating teams had to formulate a unique culture
and social code for “Oka” micro-region and develop business ideas
for the three largest cities (maybe more) to bring investments to de-
velop Oka with “Melnica Space” as the heart of the community.

Partner universities organized and delivered relevant lectures to
all participants of the project session on:

Sustainability: climate control, energy management; ventilation
in the days of Corona;

Computer Software: energy calculations to conform to current
building regulations; anticipated ideas of contemporary architec-
ture in the Russian avant-garde.

All teams demonstrated high motivation, willingness to search
for non-standard solutions, professionalism and readiness to solve
urban planning problems using modern construction technologies.

The idea of the workshop and the workshop itself allowed stu-
dent participants to benefit in three different ways.

First of all, it is a possibility for students to increase their inter-
national exposure by participating in a project rather than a travel

Table 2. IBC 2021 welcomed the following participating universities

University Study case

Transformation of a historic buil-

1. Vi iversit t Belgi
Ives University Oostende Belgium ding near the harbour of Oostende

2. Moscow State University of Civil
Engineering, Moscow, Russia

Design of the ExUrban Hub
in Zaoksky district, Moscow

3. RANEPA, Moscow, Russia

4. Westminster University,
London, England

Designing a Visitors Centre
in Hyde Park, London

5. Saxion University of Applied Science, | Transformation of an old Gymnasi-
Enschede, the Netherlands um school in Deventer

activity. The work on a foreign case gives students a chance to
better understand the industry approaches in other countries and
improve their expertise that they can contribute to other best prac-
tice cases in the future. A multi-cultural team experience gives them
a chance to build up effective communications within a diverse
group, learn new communication techniques and broaden their soft
skills.

Second, the teams are multi-professional, and the setting imi-
tates a project environment, since all participants have developers,
architects, designers, construction engineers and other related pro-
fessionals on board. During the workshop participants can better
understand how different professionals communicate, what goals
they pursue, and guess the project value.

Moreover, project participants have an opportunity to attend
lectures given by tutors from different universities and professions.
So, they learn through seminars and lectures as well as in the
course of practical work.

In the beginning, team work looks like a bundle of people talk-
ing different languages and living in different culture codes, while
by the end of the workshop, they often become a team understand-
ing each other’s values and problems, helping to achieve better
results altogether.

At the final workshop, that happened to be online, RANEPA pre-
sented a case on a local community centre suggested by one of the
MBA students. The opportunity to involve different levels of educa-
tion in a proper way might also improve the results of the workshop.
The international exposure is very important for students in the con-
text of the pandemic and its consequences, as well as some politi-
cal complications that bring back fences and impose limitations.
Of course, the online format does not allow to feel the case, see the
project with one’s own eyes and work at one table. At the same
time, this format might enable more students from different coun-
tries to participate and bring in more interesting cases in diverse
locations.

WHAT IS AN INTERNATIONAL BUILDING CHALLENGE
CONCEPT TODAY?

The mission of the “International Building Challenge” is to ena-
ble students majoring in various areas of knowledge — architects,
engineers, economists, developers, sociologists and others — to
interact efficiently as one team pursuing a common goal while tack-
ling the problem from different angles using the professional exper-
tise and competences.

The International Building Challenge is a programme that rep-
resents a two-week local real estate project for students from se-
veral European universities. The first week is intended for the prep-
aration of the case with all the necessary data being provided by
the organizers, hosts or customers. Numerous online lectures on
the case related topics, creativity workshops, master classes and
panel discussions could be launched at this stage to help students
get the right mind-set and deepen their understanding of the impor-
tant issues to be solved. During the second week students travel to
their case destination to join project groups and meet local stu-
dents, or start online team work preparing the final case presenta-
tions. At the end of the second week project teams present their fi-
nal proposals to a professional jury of industry experts and tutors.

Usually, all IBC cases require cross-functional student compe-
tences in such fields as construction, financial management and
accounting, architectural design, construction engineering, urban
design, and others. Still, all assignments located in different cities,
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MELNIKA PARK. 3D proection

_—

|:| Melnica Space (ex-farm) 12 ha
Future settlement \'t’e.r\ritory 700+ ha

Fig. 5. The map of Melnica Space ExUrban Hub (Tula region)

feature specific demands and circumstances. For instance, the De-
venter case 2021 (the Netherlands) presentations were assessed
by the following criteria:

e architecture: the aesthetic quality of design;

¢ financial feasibility: the first draft of an investments budget;

e total cost of ownership for the 20-year period,;

e structural feasibility analysis in terms of the proposed changes

and choices;

e functional quality: qualitative judgement on solutions sugges-

ted to implement the client’s functional requirements;

e description of the renovation process;

e proof of energy neutral design of buildings;

e an urban plan for the entire site.

This list illustrates the complexity of the task, requiring high pro-
fessionalism, cross-cultural and cross-functional approaches to
guarantee better results in a dynamically changing real estate in-
dustry facing new challenges and requiring new educational strate-
gies.

Therefore, nowadays International Building Challenge is a seri-
ous project setting new educational standards, marrying different
cultures, expertise, approaches, visions, creativity, innovativeness
and other personal skills, creating something unique in a very short
period of time.

It is considered by all participants to be a great way of bringing
institutes and industry together and making use of fresh and

International building challenge:
YHUKanbHbIN NpUMep coTpyaHUYECTBa
€BpOnencKNX yHUBepCUTeToB

PbIHOK HeaABMXUMOCTUN B EBpOI‘Ie OEMOHCTpUpYyeT yauBUTESb-

Hoe pasHoo6pasue. CospaHne uccrnefoBaTenbCKon rpynnbl No
MHHOBALIMOHHOMY YyrpasneHuntio HefasxxumocTbio B 2010 r. cTa-

diverse points of view coming from international student teams.
One of the participants expressed his emotions in the following
way: “The International Building Challenge” is my best experience
gain from the whole academic course!”
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110 Ha4anom pas3padoTKN MHHOBALIMOHHOW 06pa3oBaTenbHON Npo-
rpaMmbl NO HEABMKMMOCTY B HECKOIBKMX YHUBEpcuTeTax Huaep-
naHpoB. Mpes coctosna B ToM, 4ToObl co3faTth nMporpaMmy Ans
CTYOEHTOB, KOTOpble 6yAyT MPOBOAUTL 3aLLUMTY NyHLLEro Kenca
pepesenonMeHTa o6bekTa HeaBWXMMOCTWU. Bckope wuHuumatwu-
Ba International Building Challenge (IBC) ctana mexpayHapofHow
YHUBEPCUTETCKOWM NPOrpaMMon akageMm4eckoro obmeHa, no3eo-
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NSAoLWEe MHOronpoubHbIM CTYAEHYECKUM KOMaHham u3 pas-
HbIX YronkoB EBpomnbl 60poTbCs 3a MpU3HAHWE CBOErO MPOEKTa
JIyHLUUM NMPOEKTOM peHoBaumu B cchepe Heppmxumoctu. C ropa-
MW POCT Ymncna MexapyHapoaHbIxX y4acTHukoB npupan IBC npoek-
Ty BCe 60siee pa3Ho06pa3HbIi, KpeaTuBHbIN 1 MEXANCLMMNINHAP-
HbIi xapaktep. CerofHa 9TO0 — Cepbe3Hblli 06pa3oBaTesbHbI
WHHOBALIMOHHbIV MPOEKT, B paMKax KOTOPOro B CXaTble CPOKU
npuxXoasT B COMPUKOCHOBEHVE WM B3aUMOOENCTBYIOT pasnunyHble
KyNnbTYypHbIE KOAbI, MCCENOBaTENbCKME MOAXOAbl M NPodheccro-
HasbHbIE HaBbIKW Y4aCTHUKOB.

3afayu, peluaemble B XOfe NPOEKTHbIX CECCU, TPebytoT BbICO-
KOro npocpeccroHanuama, Kpocc-KysbTyPHOro U KPOCC-hyHKLIM-
OHaNbHOro NOAXoAa, B LieNAX QOCTMXKEHUS HannyyLmX pesynb-
TaToB B AMHAMUYHO MEHSIOLLENCS NHAYCTPUM HEOBUXKUMOCTMH,
CTankuBarwLLencs ¢ HOBbIMW BbI30BaMU 1 TpebytoLLei HOBbIX
obpasoBarenbHbIX CTpaternin. HecmMoTpsi Ha orpaHUYeHns Ha no-
e3pkm n3-3a COVID-19, cTyoeHTam no-npexHemy npenocTas-
NAeTCA LUMPOKUA BbIGOP MHTEPECHbIX MPaKTUYECKUX KEeNCoB
1 BO3MOXHOCTb COTPYAHWYECTBa CO CBOMMU MHOCTPAHHbLIMU KOJI-
fieramMmy B pexumMe OHnavH. Ha cerogHsaLHWI feHb cpean y4acT-
HukoB IBC Takme yBaxaemble y4ebHble yHpexaeHus, Kak YHu-
BepcuTeT npuknagHbix Hayk CakcuoH (HupepnaHgpl), PAHXuIC
(Poccuns), MI'CY (Poccusi), MAPXI (Poccusi), YHnBepcuteTckui
kornepx Vives (benbrus), Yansepcutet Oyncoypra (FepmaHus),
BectmuHcTepckuii YHuBEpCUTET (AHINS).

KnroyeBble cnoBa: International Building Challenge, nHHosaum-
OHHbIA MPOEKT, YHUBEPCUTETCKas nporpaMma akagemMmu4eckoro
obMeHa, peAeBesIOMEHT, KpOCC-PyHKLMOHA/IbHOCTb
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Strategy of Chinese development companies Niu Cy

in the Russian market

Of all foreign investors, Chinese financiers are most interested in the Russian market. Chinese companies
contribute their management system, machinery and construction materials to development projects. China is a
leader in making effective use of BIM technologies. Chinese researchers are developing innovative solutions that
can be contributed to projects developed in Russia. The co-authors of the article focus on the case of Park Huamin
multifunctional facility, the most ambitious large-scale project in the history of the Russian — Chinese cooperation.
Thanks to the project management principles prevailing in China, investors from China successfully implement
development projects in Russia for the benefit of both great cultures. They also introduce Chinese management
models, designated for investment and construction projects (ICP) in the Russian market, thus, increasing the
efficiency of the Russian development industry and the national economy as a whole.

Keywords: investment and construction project, real estate development, Chinese management model, innovative

technologies, international cooperation
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INTRODUCTION

he Russian construction market has reached

a new level of development over the last five

years. It is one of the fastest growing markets
in the world. Despite the negative economic conse-
quences of the pandemic crisis, as well as an in-
crease in the value of real estate, construction de-
mand keeps growing. Due to the growing demand,
construction volumes exceeded pre-pandemic levels
in the early 2021. The growing investment allure of the
Russian realty has played an important role in boos-
ting the real estate demand. The construction indus-
try is increasingly attracting foreign investment. The
interest of foreign investors in the Russian real estate
market has been growing intensively since Russia be-
came member of the WTO. According to the informa-
tion available at that time [1], the share of foreign in-
vestment in the Russian construction industry was
15 %. The average market profitability of investment
and construction projects (ICP) in Russia was
200...300 %, while it reached mere 5 % in Europe.
These figures are associated with the oversaturation
of the European market with unique profitable facili-
ties. As of the 3rd quarter of 2021, the share of foreign
investors was mere 3.7 %. It had been 9 % in the be-
ginning of 2020, before the pandemic. However,
the construction industry remains the most promising
and reliable asset for capital investment. The Russian
construction market is not yet oversaturated with at-
tractive investment projects, which means that the in-
terest in and relevance of investing in construction
and real estate industries will remain high for a long
time. Foreign investors are concerned about the legal
regulation of activities in Russia. Investors need guar-
antees that their ongoing projects will be safe. It is
necessary to enhance the legislative framework and
improve the investment climate. In Russia, any deve-
lopment activity needs a construction permit as well
as numerous related approvals. All these processes
can postpose the project implementation and boost
financing costs. Therefore, foreign investors doubt

the profitability of such projects. Regulatory process-
es can delay the implementation of large-scale deve-
lopment projects by several years. As a result, the in-
terests of project parties may change, and they may
have to relaunch the project'.

Once resolved, these issues will make develop-
ment activities, conducted by foreign investors,
more transparent and rise the investment allure of
the country.

Foreign investors believe that commercial real
estate is the most attractive investment, because the
construction of commercial areas is a more compre-
hensible process for foreign developers. It has no
extensive encumbrances inherent in residential real
estate in Russia [2—4]. Foreign investors mainly fo-
cus on office and retail facility development.

Of all foreign investors, Chinese financiers are
most interested in the Russian market. This article dis-
cusses some of the features of their activities related
to the implementation of ICP, including the evolution
of management models of construction companies in
China. China W Group Corporation (or “W Group”)
was founded in 1950, and now it is the core company
supervised by the State Assets Supervision and Man-
agement Commission of the State Council. The prin-
cipal foreign entities, comprising W Group, are loca-
ted in 34 countries around the world, they include 8
local and foreign companies listed on the stock ex-
change. W Group has a total of about 200,000 em-
ployees. W Group’s operating income reached
414.65 billion yuan in 2016; it is ranked 133rd on the
list of the 500 largest companies of the world and the
second largest metal producer in the world. W Group
created the real estate sector. In 1984, it was among
the first Chinese companies, engaged in real estate
development. It invested in the construction of the
Beijing Shangri-La Hotel, W Plaza, Hong Kong W
Building, Dandong International Trade Buil-

1 Foreign investment in Russia is breaking records. URL:
https://fingazeta.ru/ekonomika/mirovaya_ekonomika/459956/
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P> ding, Wilmington Hotel in the USA and other well-known construction

projects. W Group founded W Group Shenyang Iron and Steel Com-
pany in Shenyang City in 2003, Liaoning Province, specializing in
the supply of high-quality steel to key projects (such as Beijing Bird's
Nest, a high-speed railway, etc.). W Group Real Estate was officially
founded in Shenyang City, Liaoning Province in 2009.

W Group Real Estate was listed by the Central State Commis-
sion for Supervision and Asset Management as a core real estate
company among 16 largest enterprises engaged in the real estate
business in 2010 [5].

The Design-Bid-Build (DBB, 2009-2014) project management
model is a relatively traditional management model used by the
government corporations. According to the pattern of interaction
between ICP participants, construction and design are performed
by different ICP stakeholders. The traditional pattern is known as
the “design-bid-build” model, since contract tenders are held when
the project design is completed [6].

When applying a traditional approach to a project, a construc-
tion company, that has decided to participate in a tender, obtains
design (and engineering) documentation as part of the tender doc-
umentation, including a detailed list of assignments, which allows
the future contractor to calculate the cost of construction fairly ac-
curately.

W Group has stopped using this management model, as it has
a number of weaknesses, such as:

e longer deadlines for construction projects in comparison with

other project implementation patterns;

¢ a highly probable overrun of agreed-upon construction costs
(accepted by the customer and proposed by the tender win-
ner);

e a highly probable failure to meet the work performance dead-
line according to the contract terms and conditions;

e a time gap between design and construction, since they are
performed by different organizations, and the contractor is
not involved in the design process;

¢ high involvement of the customer in the management of de-
sign and construction of a construction facility.

Many customers have a team of employees involved in
the management of construction projects. However, there is
a large number of customers, for example, W Group, that do not
consider it expedient and economically justified to conduct the
direct day-to-day management of a construction project. Such
customers often do not want to have the necessary qualifications
and resources and prefer to delegate more authority to contrac-
tors, professional consultants and hired managers [7].

W Group corporation operates the “amoeba management” sys-
tem (2015 — present), that stimulates corporate growth and en-
sures profit making through decentralization into thousands of small
business units focused on a consumer.

All big companies have to solve the issue of how to maintain the
pace of development and employee engagement. Over the years,
managers and management theorists have formulated the whole
range of approaches to the problem of self-managed teams and
self-organizing systems.

The purpose of all these solutions is to have managers and
employees develop a stronger sense of responsibility to improve
the performance of their departments.

Over the years, the management technology, known as “amoe-
ba management” has been a key factor of W Group’s growth and
success. At W Group, the concept of “amoeba” denotes

the smallest business unit, capable of multiplying and changing its
shape in response to market changes. In other words, the purpose
of “amoeba management” is to give a self-regulating response to
the business world, characterized by dynamic changes [8-12].

The “amoeba management” system was developed so that mi-
nor executives, who are not aware of the intricacies of operational
activities and finance, have the opportunity to assess their contribu-
tion to the success of the company.

Each “amoeba” unit, that usually has 5 to 50 employees, must
work independently, creating its own ways of interacting with other
“amoebas” and ensuring profitable growth. “Amoeba management”
is designed to give a quick response to market changes, high-quali-
ty customer service and delegate authority to employees.

However, “amoeba management” is focused both on the effi-
ciency management and the implementation of strategic solutions,
both at the level of the company as a whole and at the level of its
business units. In other words, “amoeba management” is a quality
management system.

The driving force of amoebas is fundamentally different from
that of other companies. In most organizations, executive manage-
ment is responsible for development, while “amoeba management”
delegates some of their authorities to employees towards success-
ful growth of the company.

At W Group, the collective contribution of employees is a key
factor of corporate success. Employees, interacting with employees
from other departments, behave as independent owners and busi-
ness partners.

The internal coordinate system is set at formal daily meetings.
The budget of the next month is reviewed there; the implementation
of the plan for the previous month is checked; the yesterday’s re-
sults are discussed today; a brainstorming session is held to offer
new ideas to improve the quality of the customer service. Usually,
all interested employees attend the meetings, some of them are
employed with production, R&D and quality management depart-
ments.

Instead of establishing a centralized procurement department,
W Group has developed a pattern, in which “amoebas” act as inde-
pendent units and negotiate transfer prices both between them-
selves and with external customers.

By delegating individual “amoebas” the right to make deci-
sions, the company accelerates its actions. “Amoeba manage-
ment” provides W Group’s business units with management mec-
hanisms needed to adjust the price, the quality and the delivery
time to the customer needs.

The “amoeba management” system, implemented by W Group,
largely depends on strong leadership and effective implementation
of strategies. The company has many employees who are highly
skilled in technology and production operations. Nevertheless,
W Group is in need of employees who can take responsibility for the
overall management of new “amoebas”. W Group has two solutions.
Firstly, all new managers and employees are trained, and their new
knowledge is consolidated at the daily meetings held by each
“amoeba”. Secondly, W Group promotes its corporate values,
which serve as the “decision-making compass”.

The corporate mission says that the goal of W Group is “to cre-
ate opportunities for the material and intellectual growth of all em-
ployees and the improvement of society in a joint effort”. It helps to
simplify the decision-making process and manage the employees’
focus. Since the company’s goal is the “management in which eve-
ryone participates”, managers are expected to be fair and attentive
to employees [13].
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As for the application of the Chinese ICP management experi-
ence in the present-day Russian market, initially, Chinese investors
were interested in the border territories of Russia, where a major
portion of their investments was concentrated. As the time pro-
gressed, investors attained a higher level of project implementation
efficiency and entered major Russian cities. The projects, imple-
mented by Chinese developers, are the most efficient and econo-
mically profitable undertakings.

Development projects, implemented by China in the Russian
territory, enjoy the backing of both sides. In the Russian market,
Chinese development companies have a number of advantages
over other foreign investors. Their strength is the project manage-
ment technique. China has C-PMBOK, a project management body
of knowledge. The life cycle is its backbone; it has several principal
areas of activities and knowledge. Flexibility is a distinctive feature
of Chinese management. The main feature is the high evaluation of
employees. The goal of employees is to implement the project with
maximum efficiency, and remuneration depends on the result.

China applies not only its own management system, it also uses
its own machinery and construction materials, when implementing
development projects. China is a leading user of BIM technologies.
Chinese researchers are developing their own innovative solutions
that can soon be contributed to projects implemented in Russia.
The main advantage of Chinese technologies, materials and ma-
chines is their cost, which is significantly lower than the one of
European projects. Hence, Chinese investors manage to make their
projects maximally effective.

Huamin Park is the case of a Chinese ICP management model
in Russia. CSCEC (Chinese State Construction Engineering) LLC,
a major Chinese construction company, has an office in Moscow.
The flexible Chinese management and business strategy is key to
its success. CSCEC LLC demonstrates a successful combination
of China’s values and Russia’s peculiar features. The top manage-
ment of the company are Chinese managers, who successfully im-
plement and control Chinese management approaches. The com-
pany draws special attention to the development of employees,
evaluation of creative proposals and a rational approach to problem
solving. All these features are characteristic of the Chinese man-
agement system.

Huamin Park is a spectacular example of an investment project
implemented by CSCEC LLC. Moscow Huamin Park has a long
history. Russian President Vladimir Putin and Premier of the State
Council of the People’s Republic of China Zhu Rongji agreed to
construct a business centre back in 2001. They located a site in
Wilhelm Peak Street close to the Botanic Garden metro station in
2004. Three years later, the first stone was laid, which was followed
by a long pause in the project implementation. The project took
shape in 2013, when CPA Reserve presented the first architectural
concept of the facility. Its implementation, however, had to be post-
poned once again, and only at the end of 2016 construction work-
ers finally reached the site. The business centre was ultimately con-
structed by the Russian branch of the China State Construction
Engineering Corporation. The project is managed by AECOM?,

The shape and composition of the facility was determined by
the site. It borders the central part of the botanic garden and the
two nearby highways. The facility has an excellent location: it bor-
ders the park and the Yauza River. Hence, investors obtained

2 Rychagov M. Celestial expansion. Chinese are investing billions in Russian
business. URL: https://www.forbes.ru/biznes/368233-podnebesnaya-ekspansiya-kitaycy-
investiruyut-milliardy-v-rossiyskiy-biznes

access to a convenient triangular area. The concept of the business
centre was developed very quickly because the site is located on
a hill. Designers decided to build a business center that would oc-
cupy almost the whole land plot, and they also wanted it to face
eastwards, where the park borders the Botanic Garden metro sta-
tion. Sunrise is essential for the Chinese, so this decision is among
the most successful ones.

As a result, all of the most important elements of the facility, in-
cluding 70 % of its hotel rooms, the same number of apartments
and the main element — a 21-story office building — face the park,
while the backyard is hidden away from the noisy road. To sum up,
Huamin embodies the concept of old China and traditional Chinese
architecture, on the one hand, and new modern China, focused on
the future.

The Chinese party made corrections during the design pro-
cess. The most important ones dealt with the project architecture.
All solutions have preserved their original concept. However, Chi-
nese customers did not like sharp and dynamic corners of the busi-
ness centre building. The fact is that such accents trigger a nega-
tive reaction in the Chinese traditional culture. These details are not
typical for the Chinese architecture. Chinese investors asked to
smooth the corners. Now the business centre has a smooth and
soft shape. Facades also needed some changes. Architects de-
signed several versions of facades that were dynamic, complex,
and imaginative. However, Huamin has a certain vision of its brand
and position in the Chinese and world markets. The customer wan-
ted facades to be stricter, solemn, and impressive. Designers pro-
posed vertical walls. This idea was accepted. Vertical slats were
placed on the facades, which not only emphasized the shape, but
also turned ordinary walls into media screens. They will be able to
broadcast images.

Having decided upon the facades and shapes, the company
addressed the colour pattern typical for the Chinese culture. The
main colours are white, red and golden. Designers used these
colors in the project. Copper was used instead of gold; it decorated
the elements of the entrance space.

Red was used to colour the stylobate. Initially, designers wan-
ted to cover the facades of the stylobate with copper panels, but
their Chinese colleagues asked them to think of something more
substantial and stable. Therefore, designers substituted metal for
red granite. It took a long time to select the material, its colour, and
the granite quarry.

The business centre has three buildings with the total area of
100 thousand square meters: a 22-storey five-star hotel that has
340 rooms, a 12-storey 100-room apartment hotel, and a 21-storey
Class A office facility. The buildings share a stylobate, that will ac-
commodate conference halls, restaurants, shops, as well as a fit-
ness club with a swimming pool. Two underground floors will have
parking lots for 640 cars.

The project is noteworthy for a number of unique design solu-
tions and materials. Indeed, when creating the facade of the main
entrance area, double-glazed windows, having the height of 8 and
10 m were used for the first time in the Russian practice; they have
glass triplex racks with a cross section of 400 x 45 mm. This design
let the maximum amount of sunlight into the hall.

The blind facades of the buildings are finished with Red Dragon
marble, mined in Brazil, processed and sliced in Italy, and delivered
to Russia. A giant 12 x 40 m copper panel above the main entrance
was brought from Germany. According to AECOM experts, the size,
colour and texture of the panel makes it the centrepiece of the fa-
cade, that has copper lamellas with built-in elements of the media
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P> facade installed. The signs of the digital era, however, co-exist in

perfect harmony with nature: we will mention the garden with flower
beds, lawns and shrubs on the roof of the stylobate. Another spec-
tacular solution was a lantern over the conference hall and the swim-
ming pool, as well as an elevated walkway with panoramic glazing
connecting the stylobate and the offices. The buildings of the busi-
ness centre occupy only three of five hectares allocated to the facili-
ty. The remaining two hectares are occupied by the country's first
traditional Chinese park. Being designed in strict conformity with
Feng Shui, the park is a unique vehicle capable of “transferring” the
architectural traditions of the Celestial Empire to Russia.

To maintain the maximum authenticity, tons of processed stone
were delivered from China and the Caucasus. It was carefully sorted
and “carelessly” scattered around the park by a specialist who had
arrived from China. The most intricate plants, like paper birch, were
brought from the German nurseries. However, traditional wooden ga-
zebos, decorated with hand-made figures of mythical creatures,
were made from Russian raw materials in Nizhny Novgorod.

Although there were no problems with the imitation of Chinese na-
ture, the use of traditional Chinese finishing materials turned out to be
next to impossible. The architectural project entailed the use of roof
tiles and facade plinths created by Chinese craftspersons by hand
according to an old recipe, but products made of natural materials
cannot withstand the harsh Russian climate and would have never
achieved the quality certification. The solution turned out to be surpris-
ingly simple: the laboratory developed a new composition for the mix-
ture by adding kaolin, or white clay, to its traditional ingredients.

Plants traditionally grown in Beijing and Shanghai, as well as
the eastern regions of Russia, were selected for the park. The total
of 430 trees and 1,690 shrubs were planted. The most peculiar of
them include pointed yew, hemlock, Nivaki and Watery pines in the
front yard of the facility, Amur cork tree, black birch with incredibly
beautiful trunks, various types of beautifully blooming apple trees
and plums, and indispensable weeping willows over the pond.
Trees were complemented with beautifully blooming deciduous and
coniferous shrubs, as well as natural flower beds that had peonies,
hostas, astilbas and crocuses covering the area of 216 m?. The
centrepiece of the park is an artificial pond with ornamental fish,
surrounded by four buildings with traditional Oriental courtyards
that will accommodate a house of tea ceremonies, a souvenir shop,
a special hall for exhibitions and a Chinese restaurant. This contrast
between cutting-edge features and traditional traits will be charac-
teristic of the area.

The construction of this project was completed in 2021. The
total amount of investment made by the Chinese companies and
corporations reached $ 300 million. The concept makes this project
unique. Its buildings are styled as the houses in North China. Du-
ring the whole period of implementation of this investment and con-
struction project, the commissioning deadline was postponed four
times because of the examination sessions of the Moscow con-
struction supervision authority: this project was closely monitored
by the state in the process of its implementation.

Crtparerms KNTauckKux fesenionepckux
KOMMNaHUA Ha POCCUMNCKOM pPbIHKE

Hawnbonee 3Ha4uTENbHBIA MHTEPEC K POCCUIACKOMY PbIHKY Cpe-
[N BCex 3apy6exKHbIX CTPaH MPOSBASIOT KUTAWCKNE MHBECTOPbI.
Mpy peanu3auum feBenonepckmx NPoeKToB Kutam npuMmeHseT He
TONBKO CBOIO CUCTEMY YMPaBIIEHNS, HO U UCMONb3YET COOCTBEH-
Hoe 060pyAoBaHVe 1 CTpoUTENbHbIE MaTepuansl. Kutan — nuaep

CONCLUSION

Hence, the rhythm of modern life forces development compa-
nies to transform frequently and rapidly to adapt to the external
conditions. Huamin Park is the most ambitious and large-scale
project in the history of cooperation between Russia and China.
Thanks to the application of the project management principles
prevailing in China, investors from China manage to successfully
implement development projects in Russia. These principles ben-
efit both great cultures and contribute to the introduction of Chi-
nese ICP management models in the Russian market, increasing
the efficiency of the Russian development industry and the na-
tional economy as a whole.

REFERENCES

1. Russian statistical yearbook. 2012 : Statistical compilation.
Rosstat. R76. Moscow, 2012. (rus.).

2. Sternik G.M., Sternik S.G. Evaluation of the mid-market invest-
ment returns in real estate development when forecasting the hou-
sing market. Studies on Russian Economic Development. 2017;
28(2):204-212. URL: https://www.elibrary.ru/item.asp?id=29675690
(rus.).

3. Grabovy P.G., Sternik S.G., Khrustalev B.B. Influence of
“Excessive Standards” in construction on efficiency of the residen-
tial real estate development. Revista Geintec-Gestao Inovacao
e Tecnologias. 2021; 11(8):2228-2242. DOI: 10.47059/revistagein-
tec.v11i3.2087

4. Sternik S.G., Gareev IF., Akhmetgaliev T.A. Development of
a digital service for real estate transactions. Real estate: economics,
management. 2021; 1:25-34. URL: https://www.elibrary.ru/item.asp?
id=47111159

5. Peng Yun. Beijing: Press about the construction of China. China
Construction Industry Press, 2010.

6. Li Sanxi, Xu Rong. Comprehensive analysis of the internal con-
trol of the real estate enterprise. Beijing, China Market Press, 2010.
7. Hu Weimin. Internal control of the enterprise and enterprise risk
management: a practical guide. Beijing, Electronic Industry Press
(Electronic Industry Press).

8. Jin Zheng. Discussion on the dilemma and measures to improve
the management of real estate development projects. Economic
Handbook of Science and Technology. 2015; 13:195-196.

9. Adler R., Hiromoto T., Suzuki H. Amoeba management and or-
ganizational ambidexterity. International Journal of Productivity and
Performance Management. 2019; 69(2):405-427. DOI: 10.1108/
IJPPM-07-2018-0254

10. Wang Xiaojie, Jiang Rengui, Wu Wenping, Ma Bin, Zhu Jiwei.
Research and Application of Dynamic Construction Management
based on BIM5D. IOP Conference Series: Earth and Environmental
Science.2019;234:012007.DOI: 10.1088/1755-1315/234/1/012007
11. Urban W., Czerska J. Reaching an entrepreneurial manage-
ment system of amoebas. A qualitative insight into the European
experiences. Ekonomia i Zarzadzanie. 2016; 8(1):7-18. DOI: 10.
1515/emj-2016-0001

12. Guo Z., Song S. Construction cost of chemical plant based on dy-
namic management technology. Chemical Engineering Transactions.
2018; 71:457-462. DOI: 10.3303/CET1871077

13. Wang Haiyan. Discussion on the company’s internal real estate
management strategy. Modern business. 2013; 9:151.

no ucnosnb3osaHuto BIM-TexHonormin. Kutanckue nccnegosatenu
paspabaTbiBalOT COOCTBEHHbIE NHHOBALIMOHHbIE PELLEeHUs, KOTO-
pble MOryT 6bITb MCMOMb30BaHbI B CKOPOM BPEMEHW B NPOeKTaXx,
peanusyembix B Poccun. ABTOpbI CTaTby paccMaTpuBatoT Kenc
MHOrodQyHKLMOHaNnbHOro komnnekca «Mapk XyamuH» (Havbonee
rPaHOMO3HbIA U MacLUTabHbI MPOEKT 3a BCHO MCTOPUIO COTPYA-
HuyectBa Poccumn n Kutas): 6narogapsi NpUMEHEHUIO NMPUHLIMIOB
yrnpasfieHus npoektamu, npeobnapawolmx B Kurae, nocKosbKy



HenBmXnUmMocCTb: 3KOHOMUKaA, ynpaeneHue

MexayHaponHbI Hay4YHO-TEXHUYECKUIA XXypHan

#4 /2021

OTe4ecTBEHHbI U 3apy6eXHblii onbIT

69

MHBecTopaM 13 Kutas ygaeTcsi ¢ yCrnexoMm peannsoBbiBaTb JeBe-
nonepckune npoekTbl B Poccmmn. 310 B3anmHo oborallaet obe Be-
JIMKNE KYNbTYpbl U CMOCOOCTBYET BHEAPEHUIO KUTANCKUX MoAe-
nen ynpaeneHus MHBECTULIMOHHO-CTPOUTENbHBIMU NMPOEKTaMy Ha
POCCUNCKOM PbIHKE, MOBbILIAas 3hPEKTUBHOCTb POCCUNCKOrO Ae-
BEJTIONMEHTA U HALMOHaNIbHOW S3KOHOMUKMN B LIENTOM.
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INTRODUCTION

mentum in 2017, when the President of Uzbekistan

initiated the Strategy for the steadfast development
of the country in five priority areas in 2017-2021 [1].
Drawbacks in the administration of the construction
field were analysed; the State Committee on Con-
struction and Architecture was reorganised; the main
objectives of the Ministry of construction were deter-
mined; fundamentals of urban planning regulations
were substantially amended; construction quality as-
surance procedures were improved; digitization of
the construction field was considered [2-6]. The ex-
tent of concern, expressed by the head of the state
over the development of the construction field, con-
firms the relevance of problems in the field. One of im-
portant acts, that determines the development of the
construction industry in long term, is the Presidential
Decree “On approval of the modernization strategy
for the steadfast and innovative development in the
construction industry of the Republic of Uzbekistan in
2021-2025" [7]. This act determines the priority are-
as in the field of construction, i.e.:

a) urban development of territories and effec-
tive public involvement in this process;

b) improving the quality and safety of urban
planning activities;

c) ensuring the transparency and rationality of
administrative procedures in the field of urban plan-
ning activities, as well as increasing the efficiency
of corporate activities in the construction industry;

d) digitalization of urban planning activities; in-
troduction of modern information and communica-
tion technologies into the industry;

e) improving the system of training, retraining
and advanced training of personnel; developing the
research potential in the urban planning activities.

The implementation of these plans requires all
business entities to develop effective measures to
improve their performance. Of particular impor-
tance for the construction complex is the third di-
rection of modernization of construction, an

I n Uzbekistan, the construction industry gained mo-

increase in the efficiency of organizations, in par-
ticular “... stimulating the use of modern project
management methods by private business entities
performing the functions of the customer”'.

It should be noted that over the last four years
there have been positive changes in the industry,
which is the result of the recent measures. Statis-
tics indicate the accelerated development of the
investment and construction sector (Table 1).

These data allow us to investigate the state of
the investment and construction sector in several
directions. First, during the period under review,
there was an increase in the share of construction
in the total gross domestic product (from 5.7 % in
2017 t0 9.2 % in 2020). For comparison, in 2018 the
share of construction in the GDP of Kazakhstan
was 6.0 %, Kyrgyzstan — 10.1 %, Azerbaijan —
8.6 %2. This trend indicates positive changes in the
structure of the country’s macroeconomic indica-
tors. Secondly, investments in fixed assets have
increased. Over the recent years, the value of this
indicator has reached about 177 %, and machinery,
being a highly efficient investment, has taken up
a substantial share in this amount. Equipment in-
vestments have outperformed construction work
and other investments.

The analysis shows that the quantitative indica-
tors of construction work as the subject of invest-
ments and construction work performed by the
contractor do not coincide (85,402.1 and 87,823.8
billion soms in 2020). We can explain it by the fact
that part of the construction work is conducted
within the framework of investment projects without
the involvement of contractors.

In our opinion, the share of small businesses in
the total number of operating construction organiza-
tions is quite big. According to the statistics, there are
only 222 large construction companies operating in

1 Official site of the State Committee of the Republic of Uzbek-
istan on Statistics. URL: www.stat.uz

2 Share of construction in GDP. URL: https://w3.unece.org/PX-
Web/ru/CountryRanking?IndicatorCode=8
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Table 1. Key indicators of the investment and construction sector in the Republic of Uzbekistan in 2017-2020
Years
Indicator
2017 2018 2019 2020
The share of construction in the total GDP, % 5.7 6.1 6.4 9.2
Total investments in fixed assets, billion sums, including 60,719.2 107,333.0 | 189,924.9 | 202,000.1
buildings and structures 36,613.7 53,344.5 82,339.0 85,402.1
machines, equipment, inventory 19,126.5 42,611.2 93,367.7 | 104,524.1
other 4,979.0 11,377.3 14,217.6 12,073.9
Construction, billion soms 34,060.8 47,260.7 68,854.4 87,823.8
The number of operating construction organizations, thousand units 25.5 30.4 36.2 40.9
Including small businesses 23.8 29.0 27.3 40.7
The number of people employed in the construction sector, thousand people 1,480.2 1,205.5 1,238.1 1,348.5
The average number of employees in a construction organization, people 58 39 45 45
the country. In our opinion, the construction industry needs to study At the beginning of 2021, a rating of 38,630 construction or-
this market segment, since the implementation of construction work ganizations was compiled, and as of September 10, the electronic
by small businesses cannot ensure the necessary transparency of rating had 44,489 organizations (Table 2)°.
the economic activity, the introduction of modern technologies and As the table shows, there have been no major changes in the
the quality of construction facilities. In addition, the analytical table ranking of construction companies over the past months. The
includes indicators that give an idea of the size of construction com- overwhelming majority of organizations are rated as “Satisfactory”
panies. The data indicate a small number of employees in construc- and “Low”. The share of organizations with a “low” rating has sig-
tion organizations (45 in 2020), which is a constraining factor in the nificantly increased. A slight increase in the share of organizations
innovative development of the industry. at the “medium” level cannot serve as the basis for a positive as-
sessment.
DATA AND METHODS
) ) RESULTS AND DISCUSSION
The study of trends in the development of the construction
industry is closely linked with the analysis of statistical data. In this The studies also indicate the availability of extensive unused
connection, the co-authors used the materials of the State Com- reserves in the construction sector, which hinder the economic
mittee of The Republic of Uzbekistan on Statistics' and the data of reforms in the industry. These include the low production potential
the Ministry of Construction of the Republic of Uzbekistan?. of design and construction organizations, outdated materials and
The electronic rating of construction organizations character- construction technologies, the lack of qualified personnel, poor
izes the problems of construction organizations. In accordance urban planning standards, and many other factors. Many of these
with Resolution No. 699 issued by the Cabinet of Ministers of the problems are of an organizational and economic nature; they re-
Republic of Uzbekistan on November 9, 2020 “On measures on quire a proactive policy of economic entities in the field of con-
introduction of the procedure for determining and maintaining the struction.
register of design, surveying and construction organizations”, The main feature of the current state of affairs in the construc-
starting from January 1, 2021, the Ministry of Construction of the tion industry is the role of small and very small firms in the perfor-
Republic of Uzbekistan has maintained an electronic rating of mance of construction work. Table 1 shows an increase in the
construction organizations. share of small businesses in the construction industry in 2020.
The electronic rating accumulates the data provided by con- Despite all the advantages of small businesses and entrepreneur-
struction organizations, and statistical data. In total, there are ship in the market economy environment, this situation is extreme-
seven groups of assessment indicators: the personnel policy, the ly bad for the construction industry. Small enterprises are signifi-
financial performance, competitiveness, work experience, mate- cantly inferior to large businesses in terms of the development
rial and technical base, occupational safety, production efficiency. strategy and construction machinery.
Construction and installation companies are divided into four High-quality management is one of important problems of
groups based on the approved estimates (A — high, B — medi- small businesses in the construction industry. We have conducted
um, C — satisfactory, D — low), each of which, in turn, has three a survey of construction sites in the city of Samarkand and con-
levels of reliability (first, second and third). As a result, the elec- tractors employed there. . _ .
tronic rating identifies only 12 hierarchical levels of construction The results of our survey of construction projects of the begin-
and installation organizations. ning of 2021 show that 60 out of 83 construction projects are be-
ing implemented by limited liability companies (72 %), 10 are im-
3 Official site of the Ministry of Construction of the Republic of Uzbekistan. URL: htt- plemented by private construction companies and firms (12 %),
ps://mc.uz/qurilish-pudrat-tashkilotlari-elektron-reytingi/. (Accessed September 15, 2021). and 13 are being implemented by private entrepreneurs (16 %). P
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Table 2. The analysis of the rating of construction organizations in the Republic of Uzbekistan

As of 1 February, 2021 As of 10 September, 2021 Difference +, —
Level of rank

Number of organizations Share, % Number of organizations Share, % by numbers by share
AAA 0 — 0 _ 0 _
AA 0 — 0 — 0 —
A 0 — 1 — +1 —
Total highest 0 — 1 — +1 —
BBB 2 — 4 0 2 —
BB 27 — 551 524 —
B 276 — 762 486 —
Total medium 305 0.79 1,317 2.96 1,012 219
CCC 4,078 — 7,035 — 2,957 —
CC 9,647 — 8,214 — -1,433 —
C 5,313 — 1,108 — -4,205 —
Total satisfactory 19,038 49.29 16,357 36.77 -2,681 -12.52
DDD 10,698 — 12,957 — 2,259 —
DD 193 — 1,796 — 1,603 —
D 8,396 — 12,061 — 3,665 —
Total low 19,287 49.92 26,814 60.27 7,527 +10.33
Total 38,630 100 44,489 100 5,859 100

Hence, we can make a conclusion that the construction capacity
of the city is quite high and it consists of private entities.

Limited liability companies and private construction firms use
their own equipment and have strong material resources at their
disposal, which cannot be said about individual entrepreneurs in
the construction industry. Almost all equipment at such facilities is
rented or owned by a subcontractor.

The survey shows that only 8 facilities are constructed by or-
ganizations that have over 30 workers. The construction of the over-
whelming majority of facilities (54 %) is performed by organizations
having the workforce potential of up to 10 workers, 23 % — up to
20 workers, and 13 % have 21 to 30 workers. This also indicates
a large number of small business entities on construction sites.

The next stages of the research is a study on the management
of construction organizations (Table 3). We proceed from the as-
sumption that the availability of more than four managers means
the availability of a formal organizational structure in a construc-
tion organization.

The data show that the majority of urban construction organi-
zations have management teams of three managers; 13 % — two
managers, and 18 % of them have one manager. Only 17 % of
construction organizations have enough managers to ensure the
formal distribution of management functions.

The next object of analysis is the study of the degree and
quality of education of leaders. As shown by the survey, 81 % of
managers have higher education. At the same time, 16 % do not
have good quality education, which hinders the development of
their competitiveness. As for the managers who have higher edu-
cation, 26 % have degrees in civil engineering, 33 % have

degrees in other technical sciences, and 24 % have higher educa-
tion not related to construction. A survey of managers showed that
only 15 % of managers have 15+ years of work experience in con-
struction, 12 % — up to 15 years, 20 % — over 5 years, and 36 %
have experience of up to 5 years. This suggests that leadership
skills in construction are still inadequate.

The survey revealed a number of objective factors that have
a negative impact on the improvement of the rating indicators of con-
struction organizations in the city of Samarkand. One of the main fac-
tors is the inadequate stimulation of the activities of small and large
construction organizations. Creation of a favourable environment for
small businesses impedes the growth of construction organizations
and makes large businesses economically uncompetitive.

The second organizational factor is the widespread use of sub-
contracting agreements in the field of construction. Given the cur-
rent position of the general contractor in relation to a construction
organization, it is absolutely not necessary to have a strong

Table 3. Construction companies and their management teams

Number of managers Number of organizations, units
1 person 15
2 persons 1
3 persons 43
4 persons and more 14
Total 83
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material and technical base. It is enough to enter into a subcontract
agreement with specialized small firms. As a result, the quality of
construction decreases, and innovative development in the con-
struction industry decelerates.

At the same time, various models of the small business in-
volvement in the construction industry are successfully imple-
mented worldwide. Production capacity and competitiveness im-
provement is the basis for regulating small businesses. Given the
international experience in managing small businesses in the con-
struction industry, we can assume that there are two methods of
improving the organizational environment in the construction sec-
tor of the Republic of Uzbekistan [8].

The first one is associated with the creation and development
of the industrial infrastructure of small businesses. This practice
is widespread in processing industries. The purpose of this solution
is to create a network of commercial service enterprises, which
solve certain issues of production support on a contractual basis.
Given a large number of similar small organizations and a large
number of contracts, the effectiveness of external infrastructure can
eliminate the shortcomings of small enterprises. We propose to use
production outsourcing tools as production infrastructure. For ex-
ample, at present, the rental of construction machinery is a tradi-
tional form of construction mechanization. The establishment
of strong companies, that own enough machinery, can make it pos-
sible to solve the problem of small construction organizations
in terms of construction machines and raise the level of comprehen-
sive mechanization of labour-intensive processes. The outsourcing
of the personnel is another important area to be improved. The in-
volvement of accounting, design and other outsourcing companies
could significantly improve the management quality at construction
organizations. The attempts, made by the Chamber of Commerce
and Industry of the Republic and its regional branches to assume
the functions of the personnel to be outsourced, have not yet yield-
ed the desired result due to the excessive bureaucratization of this
structure. We believe that these special-purpose companies should
be established in response to the challenges on the construction
market.

The second method is associated with the increase in the
number of large organizations in the construction industry. High
investment attractiveness of the construction industry motivates
big businesses to establish modern high-tech construction or-
ganizations, but, unfortunately, this process is very slow and rath-
er difficult. In the near future, one should not expect a boom in the
sphere of big businesses in construction. Therefore, it is neces-
sary to create the necessary market mechanisms for the conver-
sion of small construction organizations into new production fa-
cilities. Economic interests are the most important driving forces
behind the merger processes. This practice is known as business
mergers and acquisitions in a competitive marketplace. By poo-
ling capital and increasing capacity, companies intensify innova-
tion processes and boost the production efficiency. If there is
a real opportunity in the construction market to increase the return
on capital investments through mergers, this chance will be taken

OpraHn3aunoHHble acneKThbl
peanusauum cTpaTermm pasBuTus
CTpouTeNIbHOW OTpacnu Y36eKucTaHa

[MporpaMMHbIM [OKYMEHTOM PasBUTUS CTpoUTENbCTBa B Y36e-
KUCTaHe Ha CpefHecpoYHbIvi nepuog aensetcs «Ctpaterns mo-
OepHM3aLmnn, YCKOPEHHOTO M MHHOBALMOHHOIO Pas3BUTUA CTPOU-

by entrepreneurs. This method is typical for highly developed
market regulation mechanisms. Therefore, it is necessary to limit
the preferences and benefits offered to small businesses in the
construction sector.

CONCLUSION

The studies on the development of organizational and econom-
ic mechanisms in construction show that at present the industry
mainly relies on small businesses. The need to dramatically im-
prove management in construction is confirmed by a large number
of decrees and resolutions issued by the President of the country.

Small businesses in construction have some disadvantages,
such as the inability to bring enough machinery to a construction
site and ensure the efficiency of construction work, the low quality
of construction work and management. We believe that the industry
should create conditions for the development of companies with
powerful material and technical base and qualified personnel.

The growth of small construction organizations should be pro-
vided with the necessary organizational and legal framework. We
believe that the time has come for the economic legislation to de-

fine such concepts as “a construction company”, “a design and

construction organization”, “a production and construction asso-

ciation”, “a production and construction holding company”. Other

types of partnership relations can be offered to small construction
organizations to ensure the accelerated development of the eco-
nomy of the Republic of Uzbekistan.
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TenbHoM oTpacnu Pecnybnuku Y36ekmctaH Ha 2021-2025 rogbi»,
npuHaTas 27 Hoabps 2020 r. Peanusaumsa aaHHon ctpaTerum Tpe-
6yeT pa3paboTKu KOMMIeKca AeiCTBUIA He TONbKO Ha YPOBHE ro-
CY[ApCTBa, HO 1 B paMKax HU30BbIX CTPYKTYP CTPOUTENbHOM OTpa-
Cnun, NMPUYEM COBEPLLEHCTBOBAHME OpraHu3auuy 3TMx OENCTBUN
[O/MKHO MHMLMMPOBATLCS CAMUMW CTPOUTENbHBIMY OpraHn3aLm-
AMU. B HacTosiLLee BpeMsi CTUMYNUPYOLLMM (DakTOPOM pasBuUTUs
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CTPOUTENbHbIX OpraHM3aumi ABASETCA BHEAPEHNE SNIEKTPOHHOIO
perTUHra NogpsaHbIX OpraHn3auuii U COOTBETCTBYHIOLLMIA STOMY
NOPSAOK y4aCTUs B TEHAEPHbIX Toprax. Yem Bbille peuTUHT NOA-
pAOHON opraHu3auumn, Tem 60sbLle LUaHCOB MOMy4uTb [OrOBOP
Ha CTPOUTENIbCTBO KPYMHbIX O6LEKTOB. BmecTe ¢ Tem, AaHHbIV
NMopsfoK 3HAYUTENBHO YXYALIAET KOHKYPEHTHbIE NO3ULIMKN MarbIX
N CPedHUX CTPOUTESNbHBIX OpraHn3auuini. Y4uTbiBas TOT pakT, 4To
6OSIbLUMHCTBO AENCTBYIOLLMX MNOAPSAHbIX OpraHn3aunii OTHOCAT-
cA K cy6bekTam Manoro 6usHeca, BO3HMKAET akTyanbHas 3apa-
4ya YCKOPEHHOM UX MofepHu3aLumm. ABTopamm NpoBeAeHo obcerne-
[OBaHWE CTpaTermyeckmx BO3MOXHOCTEN MarsibiX CTPOUTESIbHbIX
opraHu3aumii, No pesynbratam KOToporo caesiaHbl COOTBETCTBY-
olme BbiBoAbl. [aHHas cTaTbsi MOCBSILLEHA W3JIOKEHWIO MOJy-
YeHHbIX pe3ynbTaToB, aHanuay 1 0CO6EHHOCTAM peLLeHnii opra-
HU3aLUNOHHbIX npo6neM MoaepHu3auun oTpacsiui N0 OCHOBHbIM
HanpaBneHusam CTpaternv B CTPOUTESbHbIX OpraHu3aLmsx.

KnroueBble cyioBa: CTPOUTENLCTBO, CTPATEMVs, CTPOUTE IbHAS Op-
raHM3aumsi, OpraHn3aLUnOHHbIE OTHOLLIEHMS, YKPYIHEHWE, MOoAep-
HU3aums
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Construction, management of construction
projects and forensic examination
in the innovations of the legislative system

The article provides an overview of the main changes in the legal regulation of public relations in the field of
construction, real estate management, housing and utility services, as well as the legal cases on the cadastral
value of the real estate considered in court from July 1, 2021 to December 1, 2021.

The co-authors draw attention to the most significant transformations of the legal regulation system, aimed at
improving the behavior of the state and subjects of their industry. These innovations influence the legitimate
interests of citizens, acting as construction co-investors. The co-authors also address the implementation of
construction projects, the introduction of standard project documentation, mechanisms allowing developers to
obtain compensations for the rise in the cost of building materials.

Keywords: amendments, legislation, construction supervision, forensic structural engineering examination, foren-
sic land examination, state registration of real estate, construction co-investors, estimated cost of construction,
apartment building, market value, utilities, subsidizes mortgage, “garage amnesty”, urban planning
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he information from the following open sources
I was used to make an overview: the official
website of the State Duma of the Federal As-
sembly of the Russian Federation; the official Internet
portal of legal information http://www.pravo.gov.ru;
Rossiyskaya Gazeta Internet portal; ConsultantPlus
legal reference system; Garant information and legal
portal; RBC Real Estate information portal; CIAN in-
formation portal; official website of the Government of
Russia; the official website of the Ministry of Con-
struction, Housing and Utility Services of the Russian
Federation; the official website of the Ministry of Ener-
gy of Russia; the official website of the Federal State
Budgetary Institution “FKP Rosreestra”; the official
website of the Federal Taxation Service of Russia; the
official website of the Ministry of Emergency Situa-
tions of Russia.

DECREE OF THE GOVERNMENT OF THE
RUSSIAN FEDERATION DATED 28.05.2021
NO. 815 [1]; INFORMATION OF FAU
“GLAVGOSEXPERTIZA RUSSIA”

Since September 1, 2021, a new list of nation-
al standards and codes of rules has been in ef-
fect, as a result of which the compliance with the
requirements of the Federal Law “Technical Reg-
ulations on Safety of Buildings and Structures”
is mandatory. As of September 1, the list of manda-
tory requirements is reduced by more than 3.8 thou-
sand positions, including references to documents of
voluntary application. The new list has no norms, the
application of which is advisory. In addition, the docu-
ment expands the possibilities of using new materials
and design solutions, excluding requirements limiting
their use.

It is established that:

¢ the project documentation and (or) the results

of engineering surveys accepted by the deve-
loper or technical customer, the development
of which began in the period from August 1,

2020 to September 1, 2021 and which are sub-
mitted for examination, are checked for com-
pliance with national standards and codes of
rules (parts thereof) included in the list ap-
proved by the Decree of the Government of the
Russian Federation dated 07.04.2020 No. 985,
orin anew list at the choice of the developer or
technical customer;

the project documentation and (or) the results of
engineering surveys accepted by the developer
or technical customer, the development of which
was started before August 1, 2020 and which are
submitted for examination, are checked for com-
pliance with national standards and codes of
rules (their parts) included in the list approved by
the Decree of the Government of the Russian Fe-
deration dated 26.12.2014 No. 1521, or in a new
list at the choice of the developer or technical cus-
tomer.

The list was updated after analyzing the current
regulatory technical documents and with the active
participation of representatives of the industry and
the expert community. It is assumed that the aboli-
tion of excessive building codes in Russia will allow
developers to accelerate the implementation of pro-
jects by 35 %.

A similar Decree of the Government of the Russian
Federation No. 985 of 04.07.2020 becomes invalid.

FEDERAL LAW NO. 273-FZ DATED
01.07.2021 [2]; ROSREESTR INFORMATION
DATED 19.07.2021

On July 1, 2021, Federal Law No. 273-FZ of
July 1,2021 “On Amendments to the Federal Law
“On Participation in the Shared Construction of
Apartment Buildings and Other Real Estate Ob-
jects and on Amendments to Certain Legislative
Acts of the Russian Federation” and Certain Leg-
islative Acts of the Russian Federation” entered
into force, which supplemented Part three of
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D> Article 41 of Federal Law No. 73-FZ of May 31, 2001 “On State

Forensic Expertise in the Russian Federation” [3]. According to
the amendments, from July 1, 2021, the Government of the Russian
Federation may establish a list of types of forensic examinations
conducted exclusively by state forensic expert organizations.

The draft decree of the Government of the Russian Federation “On
approval of the list of types of forensic examinations conducted exclu-
sively by state forensic expert organizations” was posted on the Fed-
eral Portal of RLA Projects on October 11, 2021 (Project ID 01/01/10-
21/00121310). In the list of types of examinations conducted
exclusively by state forensic expert organizations, it is proposed to in-
clude judicial construction and technical and judicial land ma-
nagement expertise in cases related to challenging the cadastral value
of construction objects and the territory functionally related to them, as
well as land management objects in order to improve the procedure for
establishing the market value of real estate objects in terms of con-
ducting a forensic examination when challenging the cadastral value.

Ensuring the production of these forensic examinations exclu-
sively by state forensic expert organizations will solve the problem
associated with the dishonesty of non-state forensic experts in the
production of forensic examinations in cases related to the estab-
lishment of the cadastral value of real estate and land plots.

Provisions aimed at increasing guarantees of the rights
and legitimate interests of citizens participating in shared-eq-
uity construction have come into force. In order to finance meas-
ures to complete the construction of unfinished construction pro-
jects, the construction of apartment buildings and other real estate
objects as part of the settlement of the developer's obligations to
the construction participants, the Fund for the Protection of the
Rights of Shareholders has been granted the right to attract funds
from the participants of shared-equity construction for the con-
struction (creation) of an apartment building and (or) other real es-
tate objects. The funds of the participants of shared-equity con-
struction are sent to the settlement account of the Fund opened in
an authorized bank in the field of housing construction. In respect
of these funds, bank support is provided. These provisions apply to
shared-equity construction contracts concluded after July 1, 2021.

The Federal Law “On Assistance to the Development and
Improvement of Management Efficiency in the Housing Sector
and on Amendments to Certain Legislative Acts of the Russian
Federation” [4] contains provisions on the Unified Housing
Construction Information System (UHCIS). The UHCIS is creat-
ed, operated and modernized by a Single Institute for Development
in the housing sector, which collects, processes information for its
inclusion in the system, stores such information, provides access to
it, provides it, places it and distributes it.

The UHCIS is a set of information contained in databases and
information technologies and technical means that ensure its pro-
cessing, designed for complex automation of the processes of col-
lecting and processing information in the housing sector and ensur-
ing all types of information interaction (exchange) in accordance
with the regulatory legal acts of the Russian Federation.

A list of information to be posted in the UHCIS is provided.

Interaction through the UHCIS of individuals and legal entities
in the provision of state and municipal services (functions) to them,
as well as the implementation of other services (services) is carried
out using the public services portal in cases and in accordance
with the procedure established by the Government of the Russian
Federation.

The list of functions and powers carried out by the Fund for
the Protection of the Rights of Shareholders is expanding.
Such new functions and powers include:

e performing legal and other actions as an agent of a non-profit
organization in the organizational and legal form of the founda-
tion established by the subject of the Russian Federation, in-
cluding transactions related to the sale of residential and non-
residential premises, parking spaces in the objects owned by
the Foundation of the subject of the Russian Federation, the
completion of construction of which was carried out with the
involvement of the Fund;

performing the functions of a technical customer, including
carrying out construction control by the Fund or a legal entity
specially created by it for these purposes, including by creat-
ing a special legal entity by the Fund for the purpose of per-
forming such functions, in relation to apartment buildings and
(or) other real estate objects, the completion of which is car-
ried out by the Fund of the subject of the Russian Federation
using funds provided by the Fund.

The Foundation has the right to create commercial and non-profit
organizations on the territory of the Russian Federation to achieve
the goals of its creation, to contribute to the authorized capital of such
organizations land plots with inseparable improvements located on
them, transferred to the Foundation on the prescribed grounds.

In order to settle the obligations of the developer to the con-
struction participants in accordance with the procedure established
by Article 201.15-1 of the Bankruptcy Law, if it is impossible to com-
plete the construction of unfinished construction objects on the
land plot on which the construction object is located or should be
built, due to the restrictions established by law, the Fund may de-
cide to finance measures for the construction of apartment buil-
dings and other real estate objects on another land plot, located in
state or municipal ownership and provided to the Fund for rent or
gratuitous use in accordance with land legislation for the construc-
tion of apartment buildings and other real estate objects. In the
event of a decision on financing measures for the construction of
apartment buildings and other real estate objects, the Fund pre-
pares project documentation, which may provide for changing the
project documentation of unfinished construction objects, performs
engineering surveys for the construction (creation) of apartment
buildings and (or) other real estate objects specified in this part,
and also conducts an examination of such project documentation
and the results of engineering surveys.

At the same time, the list of purposes for which the Fund’s prop-
erty can be used is expanding. Such goals include, in particular, fi-
nancing the preparation of project documentation, the execution of
engineering surveys, as well as the examination of project documenta-
tion and the results of engineering surveys necessary for the construc-
tion (creation) of apartment buildings and (or) other real estate objects.

FEDERAL LAW NO. 191-FZ DATED 11.06.2021 [5];
ROSREESTR LETTER DATED 02.07.2021 NO. 11-4975-
AB/21 [6]; ROSAVIATION LETTER DATED 12.08.2021
NO. EX-29096/04 [7]; ROSREESTR INFORMATION
DATED 19.07.2021

On July 1, 2021, a law came into force that expands the op-
portunities of participants in public discussions and public hear-
ings, as well as clarifying the regime of the airfield territory. Dur-
ing the period of posting the project to be considered at public
discussions or public hearings, and information materials to it and the
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exposition of such a project, participants in discussions (hearings) who
have passed identification have the right to make suggestions and
comments to the organizer in the form of an electronic document.

The corresponding change was made to paragraph 3 of Part 10
of Article 5.1 of the RF Civil Code.

In addition, a number of changes affect the regime of the aero-
drome territory. For example, it has been established that the list of
restrictions on the use of land plots providing for a ban on the con-
struction, reconstruction, operation of certain types of capital con-
struction facilities in the seventh subzone of the aerodrome territory
is determined taking into account the possibility of applying mea-
sures to prevent and eliminate negative physical effects and based
on the results of calculation and assessment of risks to human health.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1670 DATED 30.09.2021 [8]

On October 20, 2021, amendments were made to housing
legislation, as a result of which general requirements for the
organization and implementation of regional state housing
control (supervision) were defined. State housing control (super-
vision) is carried out by the authorized executive authorities of the
subjects of the Russian Federation.

The subject and objects of control (supervision) are defined.

The State housing supervision authority classifies the objects of
supervision to one of the categories of risk of harm (high, medium,
moderate and low) in accordance with the established criteria.

According to the severity and scale of the potential negative
consequences of non-compliance by legal entities and sole propri-
etors with mandatory requirements, the activities of controlled per-
sons subject to regional state housing control (supervision) are di-
vided into severity groups “A” and “B”.

The group of severity “A” includes the activities of legal entities
and sole proprietors for the management of apartment buildings,
the provision of services and (or) the performance of maintenance
and repair of common property in apartment buildings in relation to
apartment buildings equipped with elevators and (or) a centralized
gas supply system, including apartment buildings in which gas is
used for the production of hot water and (or) heat supply services.

In other cases, the activities of controlled persons belong to the
severity group “B”.

Severity group “A” correlates with the categories of high and
medium risk, severity group “B” — with the categories of moderate
and low risk.

Within the framework of State housing supervision, preventive
measures such as informing, summarizing law enforcement prac-
tices, warning announcements, counseling and a preventive visit
are carried out.

The Decree of the Government of the Russian Federation of
11.06.2013 No. 493 “On State housing supervision” becomes invalid.

FEDERAL LAW NO. 170-FZ DATED 11.06.2021 [9]

The state construction supervision bodies are authorized
to keep a register of capital construction objects, in respect of
which they carry out state construction supervision. The sub-
ject of state construction supervision is being clarified. The subject
of such supervision now includes, among other things, compliance
with the requirements for ensuring the conservation of the capital
construction facility and the requirements for the procedure for car-
rying out construction control.

The subject of state construction supervision in relation to ca-
pital construction projects, construction work, reconstruction of
which has been completed, is in compliance with:

e requirements for a construction permit and compliance of the
capital construction facility with the parameters specified in
the construction permit, if a construction permit is required for
the construction or reconstruction of the capital construction
facility;
compliance of the parameters of capital construction facilities
with the maximum parameters of permitted construction, re-
construction of capital construction facilities, established
rules of land use and development, documentation on the
layout of the territory, and mandatory requirements for the pa-
rameters of capital construction facilities, if a construction
permit is not required for the construction or reconstruction of
the capital construction facility.

After the completion of the construction, reconstruction of the
capital construction facility, the state construction supervision au-
thority conducts an on-site inspection, according to the results of
which the work performed is evaluated and a decision is made to
issue an opinion on the compliance of the constructed, reconstruct-
ed capital construction facility with the requirements of the project
documentation and (or) information model, or to refuse to issue
such an opinion.

When exercising federal state control over the activities of national
associations of SRO, the system of assessment and risk management
of harm (damage) to legally protected values is not applied.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1006 DATED 25.06.2021 [10]

The conduct of federal state control over the activities of
national associations of SRO is regulated. The procedure for the
organization and implementation of federal state control over the ac-
tivities of the National Association of SROs based on the member-
ship of Persons performing engineering surveys and SROs based on
the membership of persons preparing project documentation, as well
as the National Association of SROs based on the membership of
Persons carrying out construction has been established.

The control is carried out by the Ministry of Construction of Russia.

The subject of control is compliance by national associations with
the mandatory requirements established by the RF Urban Planning
Code. The objects of control are the activities, actions (inaction) of na-
tional associations, within which mandatory requirements must be met.

The following types of preventive measures are carried out: in-
forming, generalization of law enforcement practice, warning an-
nouncement, counseling and preventive visit.

Control is carried out without carrying out planned control (super-
visory) measures. Documentary and field inspections are carried out.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1087 DATED 30.06.2021 [11]

On July 2, 2021, the Regulation on Federal State Construc-
tion Supervision came into force. Federal State construction su-
pervision is carried out by Rostechnadzor and its territorial bodies.

The subject and objects of supervision are defined.

In the implementation of federal state construction supervision,
the following types of preventive measures can be carried out: in-
forming, generalization of law enforcement practice, warning an-
nouncement, counseling and preventive visit.
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Such control (supervisory) measures as documentary inspec-
tion, field inspection are carried out. At the same time, federal state
construction supervision is carried out without carrying out planned
control (supervisory) measures.

FEDERAL LAW NO. 275-FZ DATED 01.07.2021 [12];
ROSREESTR LETTER NO. 13/1-5758-AB/21 DATED
28.07.2021 [13]; ROSREESTR INFORMATION DATED
19.07.2021

Certain changes have been made and entered into force in
the Urban Planning Code of the Russian Federation since Ju-
ly 12. The concept of working documentation is introduced, which is
documentation containing materials in text and graphic forms and
(or) in the form of an information model, according to which construc-
tion, reconstruction of a capital construction facility, and their parts
are carried out. The working documentation is developed on the ba-
sis of the project documentation. Preparation of project documenta-
tion and working documentation can be carried out simultaneously.

The Government of the Russian Federation has the right to es-
tablish the procedure for conducting examinations of project docu-
mentation on the principle of “one window”, according to which the
said examinations are carried out on the basis of a single request
from the applicant, and interaction between bodies, organizations
authorized to conduct these examinations is carried out without the
participation of the applicant.

Construction and reconstruction of capital construction facili-
ties are now carried out in accordance with the project documenta-
tion and working documentation.

If changes are made to the working documentation that meet
certain requirements, bringing the project documentation into com-
pliance with such changes made to the working documentation is
not required, provided that such changes to the working documen-
tation are approved by the developer, the technical customer in
accordance with the procedure provided for in part 15 of Article 48
of the UPC of the Russian Federation. In this case, changes to the
working documentation approved by the developer or technical
customer are recognized as part of the project documentation.

In cases determined by the Government of the Russian Federa-
tion, when carrying out routine repairs of buildings, structures, re-
placement and (or) restoration of individual elements of building
structures of such buildings, structures (with the exception of ele-
ments of load-bearing building structures), elements of engineering
support systems and networks of engineering support of such
buildings, structures can be carried out.

With the adopted amendments, the legislator also clarified
the requirements for the technical plan. Thus, information about
a building, a structure or a single immovable complex, with the ex-
ception of information about their location, area, building area, is
indicated in the technical plan on the basis of not only project doc-
umentation, but also a building permit, a structure (if such a permit
is required for construction).

Since September 1, 2021, the issues of implementation of
projects for the construction of capital construction facilities
have been regulated. The UPC of the Russian Federation introduc-
es the concept of “project for the construction of a capital construc-
tion facility”, which means a list of activities carried out by the devel-
oper, technical customer, federal executive authorities, executive
state authorities of the subjects of the Russian Federation, local self-
government bodies and (or) other organizations for the construction,

reconstruction of a capital construction facility, commissioning of
such an object, as well as state registration of rights to it.

The stages of implementation of the project for the construction
of a capital construction facility are established, each of which in-
cludes a set of specific measures.

The Government of the Russian Federation approves an ex-
haustive list of documents, information, materials, approvals neces-
sary for the implementation of measures during the implementation
of the project for the construction of a capital construction facility.

Also, this Federal Law introduces the institute of standard
project documentation. Standard design documentation is intro-
duced to replace cost-effective reuse design documentation.

Project documentation that has received a positive conclusion
of the state expert examination of project documentation and used
in the construction, reconstruction of a capital construction facility,
in respect of which permission has been obtained to put it into op-
eration, by the decision of the federal executive authority authorized
by the Government of the Russian Federation, may be recognized
as standard project documentation.

Information about standard design documentation is included
in the unified state register of expert opinions on design documen-
tation for capital construction projects.

From the date of inclusion of information on standard project
documentation in the unified state register of expert opinions of pro-
ject documentation, the developer, the technical customer, the per-
son who provided for the execution of engineering surveys and (or)
preparation of project documentation in the cases provided for in
parts 1.1 and 1.2 of Article 48 of the Civil Code of the Russian Fe-
deration, when carrying out architectural and construction design,
construction, reconstruction of a capital construction facility, has
the right to use standard project documentation prepared in relation
to a similar capital construction facility. In this case, the design as-
signment specifies information about the standard design docu-
mentation, according to which it is planned to carry out such con-
struction, reconstruction of the capital construction facility.

The Government of the Russian Federation may establish cas-
es of mandatory use of standard project documentation.

Cost-effective reuse project documentation, information about
which, as of October 1, 2021, is included in the unified state register
of expert opinions on project documentation for capital construc-
tion projects, is recognized as standard project documentation.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1129 DATED 07.07.2021 [14]

Since July 17, 2021, the procedure for granting loans for the
design, construction and (or) reconstruction of infrastructure
facilities has been established on the basis of a concession
agreement or agreements on public-private partnership, mu-
nicipal-private partnership. Amendments were made to the
Decree of the Government of the Russian Federation No. 2459
dated 31.12.2020. A specialized company has the right to grant a
loan to a legal entity (legal entities operating under a simple part-
nership agreement (joint activity agreement)) implementing or plan-
ning to implement a project for the construction and (or) reconstruc-
tion of infrastructure facilities, which may be objects of a concession
agreement or objects of a public-private partnership agreement, a
municipal-private partnership agreement, for the purpose of de-
signing, construction and (or) reconstruction of such facilities.
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DECREE OF THE GOVERNMENT OF THE RUSSIAN It provides for the possibility of establishing a fee for connection
FEDERATION NO. 1160 DATED 12.07.2021 [15] (technological connection) of capital construction facilities to engi-

On July 22, 2021, amendments to the Decree of the Govern neering networks based on the stages of design, construction, re-

’ ’ ) construction of facilities.
ment of the Russian Federation dated December 23, 2016 No. uel M ) - .
1452 “On monitoring the prices of construction resources” The features of reconstruction, overhaul of existing linear facili-
came into force [16] ?t p d that inf i the indi ties in connection with the planned construction, reconstruction or
' . N Is envisaged fnat in orrpa ononinendices overhaul of capital construction facilities are determined.

of changes in the estimated cost of construction by groups of ho-
mogeneous construction resources should be posted in the Fed- DECREE OF THE GOVERNMENT OF THE RUSSIAN
eral State Information System of Pricing in Construction starting in FEDERATION NO. 1812 DATED 10.22.2021 [19]
2022, quarterly, no later than the 25th day of the second month of
the quarter following the reporting one. The mechanism that allows developers to compensate for

The Conoepts of “group of homogeneous construction resourc- the rise in the cost of buildlng materials has been extended
es”, “consolidated list of representative construction resources”, from November 9, 2021 to Government contracts concluded
“lists of specialized construction resources” and “representative before October 1, 2021. Previously, this mechanism applied to
construction resource” are introduced. government contracts concluded before July 1, 2021.

The mechanism provides for the right of contractors, in agreement
ORDER OF THE MINISTRY OF CONSTRUCTION with customers, to increase the price of government contracts due to
OF THE RUSSIAN FEDERATION DATED 02.20.2021 the rise in the cost of construction materials by no more than 30 %.
NO. 79/PR [17] We are talking about state contracts, the subject of which is the

On August 21, 2021, changes to the Methodology for performance of works on construction, reconstruction, capital re-
calculating the indi;:es of ;:hanges in the estimated cost of con- pairs, demolition of capital construction facilities, carrying out
struction came into force. It is envisaged that information on the works on the preservation of cultural heritage objects and which are
indices of changes in the estimated cost is placed in the Federal concAItu?hed n aoctc?rdantie v|\(|tth t?e Latw on th? Contrazti SysFem.
State Information System of Pricing in Construction by inclusion in ,e same |rr.1e,. i e listorcus omers s expah m_g’ in-con-

. : ) tracts with which significant changes in terms of price increases
the federal register of estimated standards as reference informa- b q
tion, and also published on the website of the Ministry of Construc- can be made.
tion of Russia.
ORDER OF THE MINISTRY OF CONSTRUCTION

The procedure for determining the estimated cost of construc- OF THE RUSSIAN FEDERATION DATED
tion and installation works, indices for individual construction re- 26.08.2021 NO. 610/PR [20]
sources is being clarified.

Among other things, the orders are defined: From October 12, 2021, the recognition of apartment buil-

« recalculation of the estimated cost in case of changes to the dings that are in a limited operable technical condition will be

project documentation by the decision of the developer after carried out in accordance with the established procedure. The
receiving a positive conclusion of the state expertise, but be- assessment and inspection of apartment buildings in order to rec-
fore the date of conclusion of the state (municipal) contract; ognize them as being in a limited operable technical condition is

« calculation of indices of changes in the estimated prices of ser- carried out by an interdepartmental commission established by the

vices for the transportation of goods for construction by road; executive authority of the subject of the Russian Federation, on the
i o ’ territory of which such apartment buildings are located.
e calculation of indices for groups of homogeneous construc- - . . N
i The decision to recognize apartment buildings as being in
Th|on resot:jri[:les. tai ded |  the fol a limited operable technical condition is made by the executive au-
) fe neTN“(e)bl, IO? contains rtectomme;? “eR saltmpfes ° K te ° Io- thority of the subject of the Russian Federation (with the exception
W_mg orms: 'Jec resourcels atement;, “Resulls o mar etanaly- of apartment buildings, all premises in which are federally owned)
sis of current prices of material resources”, “Calculation of current s .
) for th : ‘ ) hi q h within 30 calendar days from the date of receipt of the relevant de-
p'rlces or the opleratlon of construction machinery an | mecha- cision of the commission.
nisms”, “Calculation of the average monthly wage of a first-class . . - o .

K loved in th truction industry” The basis for recognizing apartment buildings as being in a li-
worker employed in Ihe construction Inaustry. mited operable technical condition is the technical condition of
FEDERAL LAW NO. 276-FZ OF 01.07.2021 [18] a building structure or an apartment building as a whole, established

' o by a specialized organization, including the condition of the founda-

Since September 1, 2021, legislative changes have been tion soils, in which there are rolls, defects and damages that have led
adopted in the field of providing technical conditions necessary to a decrease in load-bearing capacity, in which there is no danger
for architectural and construction design. It has been established, of sudden destruction, loss of stability or overturning, both the func-
for example, that the technical conditions for connection (technological tioning of structures and the operation of such an apartment building
connection) of capital construction facilities to engineering support are possible either by monitoring (monitoring) its technical condition,
networks used for architectural and construction design purposes are or by carrying out the necessary measures to restore or strengthen
issued for the purpose of concluding a connection agreement (tech- structures and (or) foundation soils and subsequent monitoring of the
nological connection) without charging a fee within 7 working days. technical condition of such an apartment building.

The validity period of the technical conditions is established by If the grounds for recognizing an apartment building as being
the copyright holder of the network of engineering and technical in a limited operable technical condition are eliminated, the appli-
support for at least 3 years or for at least 5 years in the case of cants have the right to initiate a re-evaluation procedure and a sur-
complex development of the territory. vey of the technical condition of the apartment building. | 4
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» ORDER OF THE MINISTRY OF CONSTRUCTION

OF THE RUSSIAN FEDERATION DATED 08.18.2021
NO. 584/PR [21]

The methodology of determining the standard value of
one square meter of the total area of residential premises in
the Russian Federation and the average market value of one
square meter of the total area of residential premises in the
subjects of the Russian Federation is updated. Previously, the
calculation of the average market value of one square meter of the
total area of residential premises in the subjects of the Russian Fe-
deration was carried out based on official statistics, the average
cost of construction, the average cost of one square meter of the
total area of residential premises purchased by participants of the
main event “Fulfillment of state obligations to provide housing to
categories of citizens established by federal legislation” of the state
program of the Russian Federation “Providing affordable and com-
fortable housing and utilities to citizens of the Russian Federation”,
and also taking into account the deflator index.

In accordance with the new methodology, the calculation of the
average market value of one square meter of the total area of resi-
dential premises in the subjects of the Russian Federation will be
carried out on the basis of the average price of one square meter of
the total area of residential premises in the primary market in the
relevant subject of the Russian Federation according to Rosstat for
the period preceding the settlement, with the exception of the sub-
jects of the Far Eastern Federal District.

The deflator index is excluded from the calculation formulas.

A similar Order of the Ministry of Construction of Russia dated
17.12.2018 No. 816/pr. becomes invalid.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1017 DATED 25.06.2021 [22]

Since July 10, 2021, amendments to the Rules for the Provi-
sion of Utilities to Owners and Users of Premises in Apartment
Buildings and Residential Buildings have come into force. The
amendments are aimed at implementing Federal Law No. 351-FZ of
27.10.2020 “On Amendments to Articles 157 and 157.2 of the Hous-
ing Code of the Russian Federation regarding the Regulation of the
Procedure for Changing the amount of payment for Utilities provid-
ed in Violation of the established requirements”, which regulates the
procedure for changing the amount of payment for utilities provided
in violation of the established requirements.

It is provided that the management organization, homeowners’
association or housing cooperative are obliged, among other
things, to compensate the resource-supplying organization that
provides utilities to owners and users of premises in an apartment
building, the expenses actually incurred by it due to changes in the
amount of utility fees due to the provision of utilities with interrup-
tions exceeding the established duration and (or) with a violation of
quality. The deadline for fulfilling such a duty is 10 working days
from the date of receipt of the request of the resource supply or-
ganization.

Compensation is made if the provision of utilities with interrup-
tions exceeding the prescribed duration and (or) with a violation of
quality is caused by improper performance of duties for the main-
tenance and repair of common property in an apartment building
by a person managing an apartment building, which is established
by the inspection act, provided that there are no recorded violations
of the quality of communal resources and (or) interruptions in the
supply of communal resources by the resource-supplying

organization to the boundaries of common property in an apart-
ment building and the boundaries of external networks of enginee-
ring and technical support of the specified house.

Also, on July 10, 2021, the Decree of the Government of
the Russian Federation No. 354 dated 05.06.2011 “On the pro-
vision of utilities to owners and users of premises in apart-
ment buildings and residential buildings” was excluded from
the list of acts that are not covered by the mechanism of the
“regulatory guillotine” [23].

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1295 DATED 31.07.2021 [24]

On August 10, 2021, amendments to the Rules for Providing
Utilities to Owners and Users of Premises in Apartment Buil-
dings and Residential Buildings came into force. It provides for
the procedure for determining the payment for communal heating
services in apartment buildings connected to centralized heat sup-
ply networks according to an independent scheme — through an
individual heating point — that are equipped with a collective (com-
munal) heat metering device and in which not all rooms are
equipped with individual heat metering devices, taking into account
the readings of the latter.

DECREE OF THE GOVERNMENT OF THE RUSSIAN
FEDERATION NO. 1700 DATED 07.10.2021 [25]

On October 19, 2021, changes to the Basis for the Forma-
tion of Indices of Changes in the Amount of Citizens' Fees for
Utilities in the Russian Federation came into force. It is stipu-
lated, in particular, that in the case of relocation of citizens from
emergency housing stock within the framework of the implementa-
tion of the regional targeted program for the resettlement of citizens
from emergency housing stock for the calculation and application
of limit indices, the set, volume of utilities and tariffs (prices) for
utilities in the base period (December of the previous calendar
year) are assumed to be equal to the set, volume of utilities and
tariffs (prices) for utilities that were in effect in the base period (De-
cember of the previous calendar year) within the boundaries of the
settlement, municipal district, urban district for consumers in apart-
ment buildings and (or) residential buildings of a similar degree of
improvement, determined by the decision of the authorized execu-
tive authority of the subject of the Russian Federation.

The amendments are aimed at introducing a system of stimula-
ting investments through guarantees of their return by introducing
a procedure and determining the regulations for “long-term” (for the
duration of the concession agreement and (or) investment program)
approval by the Federal Antimonopoly Service of Russia of the ex-
cess by the subjects of the Russian Federation of the indices of
changes in the amount of citizens’ fees for utilities.

Point excesses can be allowed by the heads of regions in indi-
vidual municipalities to attract and support investments in the hous-
ing and utilities sector aimed at modernization, reconstruction, new
construction of communal facilities, to increase their energy effi-
ciency and technical level in order to provide high-quality utilities.

Excess is possible only if there is a clear justification for
the need to implement investment measures in accordance with
the approved schemes of heat, water supply, sanitation, placed
in the public domain, with the submission to the Federal Antimo-
nopoly Service of Russia of documents in accordance with the list
established by law.
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At the same time, the obligation of the region to regularly pro- force of the Urban Planning Code of the Russian Federation (De-

vide a report on the implementation of investment measures is cember 30, 2004) has the right to grant ownership free of charge to
fixed, and in case of their non-fulfillment, the "long-term" agreement a land plot in state or municipal ownership on which it is located, if:
is subject to cancellation. e the land plot for the garage was provided to a citizen or trans-

ferred to him by any organization (including with which this
DECREE OF THE GOVERNMENT OF THE RUSSIAN citizen was in an employment or other relationship) or other-
FEDERATION NO. 1758 DATED 18.10.2021 [26] wise allocated to him or the right to use such a land plot arose

On October 18, 2021, the preferential mortgage program from a citizen for other reasons;

was extended to the purchase and construction of private e a land plot is formed from a land plot provided or otherwise
homes. Amendments were made to the Resolutions of the allocated to a garage cooperative or another organization un-
Government of the Russian Federation No. 566 dated der which a garage cooperative was organized for the place-
23.04.2020 [27] and No. 1121 dated 27.07.2020 [28]. ment of garages, or the right to use such a land plot arose

In particular, it is provided that a preferential housing (mort- from the cooperative (organization) for other reasons and the

gage) loan (loan) can also be issued: garage and (or) the land plot on which it is located are distri-

e for purchase from developers — legal entities (with the ex- buted to the appropriate citizen on the basis of a decision of
ception of investment funds, including their management the general meeting of members of the garage cooperative or
companies) or from developers — sole proprietors of indi- another document establishing such distribution.
vidual residential buildings with land plots located on the At the same time, not only garage owners who meet the speci-
territory of the Russian Federation, under purchase and sale fied criteria can now use the “garage amnesty”, but also their heirs or
agreements; citizens who purchased a garage by agreement from such owners.

e for the acquisition by borrowers from legal entities (with the The issues of the use by citizens of lands or land plots in state
exception of investment funds, including their management or municipal ownership for the construction of garages that are
companies) or from sole proprietors of individual residential non-capital structures, or for parking vehicles of disabled people
houses on land plots located on the territory of the Russian near their place of residence have been settled.

Federation, under purchase and sale agreements, according Besides:

to which legal entities or sole proprietors undertake in the fu- * single-storey garages that are blocked by common walls with
ture to transfer to borrowers ownership of individual residen- other single-storey garages, information about which is entered
tial houses that will be created after the conclusion of such in the Unified State Register of Real Estate as premises in a buil-
agreements, with land plots; ding or structure, are recognized as independent buildings;

e for payment by borrowers for the construction of individual « objects created before September 1, 2021, which, in accord-
residential buildings on land plots carried out under one or ance with the title or title documents or in accordance with the
more contract agreements concluded by borrowers with legal records of the Unified State Register of Real Estate, have the
entities or sole proprietors, or for the acquisition by borrowers name or purpose “garage box’, are recognized as garages.
of land plots located on the territory of the Russian Federation
under purchase and sale agreements and payment for the _ .
construction of individual residential houses on them, carried Eg%gié;#éggéﬁ;g%iﬁ-gg}ﬁ%228312[\]0%1 L3/g:|2’41 [34]
out under one or more contract agreements concluded by AND DATED 25.08.2021 NO. P/0368 [35]; ROSREESTR
borrowers with legal entities or sole proprietors. LETTERS DATED 13.05.2021 NO. 14-3555-GE/21 [36] AND

The procedure for reimbursement of lost income within the DATED 20.07.2021 NO. 18-02191/21 [37]

framework of subsidies is being clarified.

The list of conditions under which the lost income is reimbursed On October 23’ 2021, amend.ment.s to Federal Law N,o 218-

to creditors has been supplemented. !=Z of 13.07.2015 “On S'talte Reg|§tratlon of Real Estate cgme

The total amount of loans (loans) for which compensation of lost |nt9 f9’°e [38]. The basic information about the regl estat(.a.object,

income is carried out has been increased to 2.4 trillion rubles (inclu- which is entered into the real estatel cadgster, Is being clgrlﬁeq
sive). The terms of state cadastral registration and state registration of

The application form for receiving compensation for lost in- rights in a number of cases have been determined.

come has been adjusted. It is possible to transfer to the registration authority an applica-
tion for state registration of rights and documents attached to it
FEDERAL LAW NO. 79-FZ DATED 05.04.2021 [29]; through a notary (except if the applicant is a cadastral engineer).
DECREE OF THE GOVERNMENT OF THE RUSSIAN The maximum allowable size of the parking space is no longer
FEDERATION DATED 04.10.2021 NO. 1683 [30]; limited.
ROSREESTR LETTERS DATED 03.08.2021 If the technical plan for a building, structure, or construction-in-
NO. 01-5931-GE/21 [31] AND DATED 08.10.2021 progress object registered before January 1, 2013 is prepared
NO. 11-01640/21 [32], ROSREESTR INFORMATION solely for the purpose of entering information about the location of
DATED 15.06.2021 AND 18.10.2021 such objects on a land plot into the Unified State Register of Real
On September 1, 2021, there were changes in the sphere of Estate, then the preparation of the technical plan does not require
regulation of relations related to real estate. The law on “garage the use of project documentation, commissioning permits or con-
amnesty” comes into force. In particular, it is established that until struction permits and the inclusion of copies thereof, as well as the
September 1, 2026, a citizen using a garage that is an object inclusion in the technical plan of plans of all floors of a building,
of capital construction and erected before the date of entry into structure or plans of a building, structure. |
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15. On Amendments to the Resolution of the Government of the Rus-

> State authorities and local self-government bodies are now

obliged to send documents (information contained in them) to the
rights registration authority for entering information into the EGRN in
case they make decisions (acts):

e on establishing or changing the permitted use of a building,
structure; on granting permission for a conditionally permitted
type of use of a land plot; on establishing compliance between
the type of permitted use of a land plot specified in the applica-
tion for establishing compliance of the type of permitted use of
a land plot with the classifier of types of permitted use of land
plots, and the type of permitted use of land plots established
by the classifier of types of permitted use of land plots;

e about changing the purpose of the building, structure, premises.
In addition, certain provisions of the Order of the Rosreestr of
01.06.2021 No. P/0241 come into force.
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CtpoutenbcTBO, 3KCNnyaTauus
CTPOMUTESNIbHbIX 06LEKTOB U cyaebHas
3KcnepTu3a B HOBaLMAX CUCTEMbI
npaBoBOro perynuposaHus

B cratbe npenctaBneH 0630p OCHOBHbIX M3MEHEHWUI MPaBOBOrO
perynMpoBaHus 06LLECTBEHHBIX OTHOLLEHWIA B chepe CTPOUTENb-
CTBa, YNpaBfeHUss HEOBWXUMOCTBIO U XXMUIULLHO-KOMMYHaSbHBIM
KOMMJIEKCOM, CyA0NpOn3BOACTBA NO Aefnam, CBA3aHHbIM C ocrnapu-
BaHMEM KagaCTPOBOW CTOMMOCTM HegBmxmMmocTu ¢ 1 uonsa 2021
roga no 1 gekabps 2021 roga.

ABTOpbI 06paLLiA0T BHMMaHWE Ha Hanbornee 3HaqvMble npeobpa-
30BaHWsi CUCTEMbl MPABOBOrO PErynmMpoBaHus, KOTOpble UMEKT
CBOEW LiefIblo COBEPLLEHCTBOBaHWE B3aMMOLENCTBUS rocyfapcTaa
N CyGLEKTOB CTPOUTENBHOW UHAYCTPUM, & TAKXKE CMEXHbIX C Hen
oTpacrnen Xo3sanNCcTBOBaHNS U Cy[ONPON3BOACTBA, CKNaabIBaroLLe-
rocsl Ha coBpeMeHHoM atane B Poccurickon ®epepaumu. K Takum
N3MEHeHVsIM crieflyeT OTHOCUTbL: BBEAEHWE B eNCTBIE HOBOIO Mne-
PeYyHs HaumoHasbHbIX CTaHAAPTOB M CBOAOB Npaswsl, B peaynbrarte
NMPUMEHEHWS KOTOPbIX Ha 063aTeflbHoM OCHOBE 0b6ecrneynBaeTcs
cobnogeHne TpeboBaHuii MegepanbHOro 3aKoHa « TeXHUHYECKUI
pernameHT o 6e30MacHOCTU 30aHNN U COOPYXKEHUIN», BCTYMNSIEHNE
B CWJTy 3aKOHA, HampasJIeHHOro Ha MOBbILLEHWE rapaHTui npas
N 3aKOHHbIX MHTEPECOB rpaxaaH — Y4aCTHUKOB [OMEBOro CTPO-
UTENbCTBA, YCTaHOBMIEHNe MopsAKa NpefocTaBeHns 3aiMOB Ha
Lienn NpPOeKTMPOBAHWA U CTPOUTENLCTBA 0OBLEKTOB UHPPACTPYK-
TYpbl HA OCHOBAHWUM KOHLIECCUOHHOIO COrMalleHns unu cornatue-
HUI O rocy#apCTBEHHO-YaCTHOM NMapTHEPCTBE, O MyHULMNAbHO-
4YaCTHOM MapTHepCTBe, BCTYMNEHVE B CUIy naMeHeHui Metoavku
pacyeTa UHAEKCOB N3MEHEHNSI CMETHOW CTOMMOCTM CTPOUTENLCT-
Ba, YperynmpoBaHne BOMPOCOB peanu3aumn NpoeKToB Mo CTPou-
TENbCTBY OOLEKTOB KaMUTaslbHOr0 CTPOUTENbCTBA, BBEAEHNE VIH-
CTUTYyTa TUMOBOW NPOEKTHOM OKYMEHTaLumW, pacnpocTpaHeHve Ha
rocyfapCTBEHHbIE KOHTPaKTbl, 3ak/loHeHHble o0 1 okTa6ps 2021
roga, AeviCTBUS MeEXaHn3ma, MO3BONAIOLLEro KOMNEeHCMpoBaThb 3a-
CTPOMLLIMKaM YOOpPOXaHWe CTPOUTENbHBIX MaTepuasioB, yCTaHOB-
NeHvie MnopsiaKa MPU3HaHWA MHOrOKBApTUPHBLIX [OMOB, Haxopas-
LLIMXCA B OrpaHN4eHHO-paboToCMOCOOHOM COCTOSIHUM, BKITOHEHME
B Nnepe4veHb BUAOB CYAEOHbIX SKCMEepTU3, NPOBOAUMBIX UCKITOYM-
TeNbHO roCyAapCTBEHHbIMU CyAebHO-3KCMEPTHLIMU OpraHm3aLms-
MW, CyAe6HON CTPOUTENBHO-TEXHUHECKOW U 3EMIIeYCTPOUTENbHOM
3KCMepTM3 NO fenam, CBA3aHHbIM C OcrnapuBaHMeM KagacTpoBON
CTOMMOCTU O6LEKTOB HEABUXXUMOCTU.

KnioyeBble croBa: n3MeHeHus, JOMoHeHs, 3aKOHOAATe bCT-
BO, CTPOUTESIbHBINA HAaA30p, CYAE6Has CTPOUTETIbHO-TEXHUYECKas!
aKcrepTU3a, cynebHasi 3eMIIeyCTPONTE bHAS dKCepTU3a, rocy-
JapCTBeHHAs PervcTpaumsi HeABYXKUMOCTH, yHaCTHUKN [OIEeBO-
ro CTPOUTENILCTBA, CMETHAsI CTOMMOCTb CTPOUTENLCTBA, MHOIO-
KBapTUPHbIV JOM, PbIHOYHAS] CTOMMOCTb, KOMMYHASIbHbIE YCIyry,
JIbroTHasi UrnoTeka, «rapaxHasi aMHUCTUA», rpagoCcTpPonTesIbCTBO

CIMMNCOK UCTOYHUNKOB

1. O6 yTBEPXaeHMM NepeyHs HALUMOHa IbHbIX CTaHAAPTOB M CBOLOB
rpaBun (YacTevi Takvx CTaHAapTOB U CBOLOB MpaBuIi), B pe3yrikTare

format of a special registration inscription on a document Expressing
the content of the transaction, in electronic form, the procedure for
changing information about the location of the boundaries of a land
plot in the unified state register of real estate when correcting a reg-
istry error : Rosreestr Order No. P/0241 dated 01.06.2021.

35. On establishing the form of an extract from the household book
about the citizen’s right to a land plot : Order of the Federal Register
of 25.08.2021 No. P/0368.

36. On Amendments Made by Federal Law No. 120-FZ of 30.04.2021 :
Letter of the Federal Register of 13.05.2021 No. 14-3555-GE/21.
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MPUMEHEHUST KOTOPbIX HA 00A3aTeslbHOV OCHOBE ObecreYnBaeTcsi
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HOM KoHTposie B Poccuvickoni ®epepaymmn : @eneparbHbivi 3aKOH
ot 11.06.2021 Ne 170-®3.

10. O6 yTBepxpaeHum [NonoxeHvsi 0 ¢henepasibHOM rocyAapCTBeH-
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13. O npuMeHeHnn 3aKoHofaTeslbCTBa B CBSI3N C BCTYMN/IEHNEM
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18. O BHeceHum nameHeHu B [pagocTponTesibHbIN Kogekc Poccuii-
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U 10/1b30BaTEsISAM MMOMELLIEHWV B MHOTOKBaPTUPHBIX AOMaX U XXNITbIX
fomax : lNoctaHosnerue lNpasutesisctBa P® ot 06.05.2011 Ne 354.
24. O BHeceHun uameHeHwi B lNpaBuna npepocTaBieHns KOMMY-
HallbHbIX YCyr CO6CTBEHHUKaM W [10/1b30BaTEISIM MOMELYEeHWUI
B MHOMOKBapTUPHBIX JOMaXx v XWIbIX JOMax v MpuU3HaHuM yTpaTms-
LUMM cusly MOAMYHKTA «4» MyHKTa 5 UBMEHEHUI, KOTOPbIE BHOCSITCSI
B akTbl [pasutesnibctBa Poccuvickoni @epepaumm, yTBEPXX[EHHbIE
noctaHoBneHnem lNpaButensctBa Poccuiickoni ®epepaymm ot 27
peBpansa 2017 r. Ne 232 : [NoctaHoBneHwe [NpaButenbctBa Poccuii-
ckovi @egepaymm ot 31.07.2021 Ne 1295.

25. O BHeceHun nameHeHwi B OCHOBbI (hOpMUPOBaHNST MHOEKCOB
U3MEHEHUs paaMepa Mnatbl rpaxpaH 3a KOMMYHasIbHbIe YCIyru
B Poccwvickori ®@egepaumm : NoctaHosnenve [NpaButesnsctBa Poc-
cuvickort @egepaumm ot 07.10.2021 Ne 1700.

26. O6 0COOEHHOCTSIX OnpeAeneHus IMMUTOB CPEACTB Ha Bblaady
KWITNLLHBIX (MMOTEYHbIX) KPEAUTOB (3aKiMOB), BbiAaHHbIX rpaxaaHam
Poccwvickon ®egepaymm B 2020-2022 rogax, 1o KOTOPbIM KpeauT-
HbIM Y MIHBIM OpraHvu3auysiM OCyLLECTBIISETCS] BO3MELLEHNE HELOMO-
JIy4EHHbIX [OXOA0B, U O BHECEHUM U3MEHEHWI B HEKOTOPbIE aKTbl
lNpasutensctea Pocewickont @epepaumm : NoctaHoseHve [pasu-
TesnbeTBa Pocewvickovi @egepaumm ot 18.10.2021 Ne 1758.

27. 06 yteepxpaeHnm NpaBmin BO3MELLEHNS KPEAUTHBIM U VHbIM Op-
raHv3aumsiM He oMoy YeHHbIX JOXOAO0B 10 XUTULLIHBIM(UMTOTEYHbIM)
KpeguTam (3aviMam), BbigaHHbIM rpaxgaaHam Poccwiickori @egepa-
ymm B 2020 rogy : lNoctaHosrieHue [lNpasutenbcTea Poccuiickor De-
Aepayym ot 23.04.2020 Ne 566.

28. 06 ytBepxaeHun NpaBun npegocTaBrieHns cybeuamii ns ge-
AepanbHoro 6roaxeta akymoHepHomy oblyectsy «[JOM.P®»
B BUje BK/1afoB B MMYLLIECTBO aKUMOHePHoro obLyectsa «JOM.
P®», He yBenmunBaroLmx ero ycTaBHbIV KanuTarsl, B Lesisix BO3Me-
LLEHUST KPEAUTHBIM Y UHBIM OpraHn3aLusiM HE[OMOsyYEHHbIX [OXO-
OB 110 XWINLYHBIM (MIMOTEYHBIM) KpeauTam (3avimam), BbigaHHbIM
rpaxgaHam Poccuvickon @egepauymmn B 2020-2022 rogax, v BHece-
HUW M3MEHEHWV B HEKOTOPbIe akTel [NpasutenbcTBa Poccuvickori
®epnepauymn : lNoctaHoBnerne lNpasutensctBa P® ot 27.07.2020
Ne 1121.

29. O BHECEHUN U3MEHEHWV B OTAEJIbHbIE 3aKOHOAATE bHbIE aKTbl
Poccuvickon ®epepaumny : @epepanbHbivi 3akoH oT 05.04.2021
Ne 79-03.

30. O BHeceHun M3MeHEeHWN B HEKOTOpPbIE akTbl [lpaBuTenscTBa
Poccuiickovt @epepaymu B cBs3U ¢ npuHaTHeM PegepasibHoro 3a-
KoHa ot 5 anpensi 2021 r. Ne 79-®@3 «O BHECEHUN U3MEHEHWI

B OTAE/IbHbIe 3aKoHoZaTesIbHble akTbl Poccuvickor depepaymm» :
lNoctaHosrieHne lNpasutenscta P® ot 04.10.2021 Ne 1683.

31. O pearmmsauymm ronoxeHni Yactu 1 ctaten 18 ®@egeparnbHoro
3akoHa o1 05.04.2021 Ne 79-®3 : [Mucbmo Pocpeectpa ot 03.08.2021
Ne 01-5931-TE/21.

32. O «rapaxHovi amHucTum» : [ucbMo Pocpeectpa ot 08.10.2021
Ne 11-01640/21.

33. O BHeceHun nameHeHwi B @enepasnbHbivi 3akoH «O rocypap-
CTBEHHOW pernctpaumm HeaBMXUMOCTU» U OTAE/IbHbIE 3aKOHOAA-
TeJIbHbIE aKTbl Poccurickori ®@egepauymmn» : @eaepasibHbii 3aKOH
o1 30.04.2021 Ne 120-®3.

34. O6 ycraHosneHnn nopsigka BeaeHvsi EaqnHoro rocynapcrBer-
HOro peectpa HEABWKUMOCTU, (hOPMbI CrieynanbHo pernctpaym-
OHHOV Haanvev Ha JOKYMEHTE, BblpaXaroLyeM CopepXaHne caes-
KW, cocTaBa CBEAEHWU, BKITOHaeMbIX B CrieynasbHyo pernctpaym-
OHHYI0 HaAMUCb Ha AOKYMEHTE, BbipaXaroLLeM cogepxaHve caen-
KW, 1 TPEGOBaHWI K ee 3arofiHeHWIo, a Takxe TpeboBaHu K ¢hop-
marty crieynanbHoVi PerncTpauumoHHON Haanucn Ha [OKYMeHTe,
BbIpaXaroLLemM CopepXaHue CAENKU, B 3/IeKTPOHHON hopme, ro-
psaKa n3mMeHeHvsi B EQUHOM rocynapCTBEHHOM PeecTpe HeaBuXu-
MOCTU CBEAEHUV O MECTOrMOSIOXKEHUN rPpaHnL 3eMeJIbHOro y4acTka
npu mcrnpaseHny peectpoBovi olumbku : Npukas degepasbHov
Cr1yXO6bl rOCY[AaPCTBEHHOV perncTpaumm, Kagactpa v kaptorpagpum
o1 01.06.2021 Ne [1/0241.

35. 06 ycraHoBReHUM ghOpMbI BbIMUCKN U3 MOXO3AVICTBEHHOM KHUMM
O Ha/m4mn y rpaxgaHnHa npasa Ha 3emMesibHbIV yHacTok : [lpukas
DeniepasibHOV CrlyX6bl roCcyLAapCTBEHHON pervctpauvm, Kkagactpa
v KapTorpagum ot 25.08.2021 Ne 1/0368.

36. O6 u3meHeHUsIX, BHECEHHbIX PepnepasibHbIM 3aKOHOM OT
30.04.2021 Ne 120-®3 : Pocpeectpa ot 13.05.2021 Ne 14-3555-
rE/21.

37. O ropsigke ocyLecTB/IeHNs Ka[acTpoBOU AesitesibHocTy : Poc-
peectpa ot 20.07.2021 Ne 18-02191/21.

38. O rocynapcTBeHHOV pervctpaLmm HeaBmKuMocTy : Degeparib-
HbIi 3aKoH oT 13.07.2015 Ne 218-®3.

O6 aBTopax: ByTbipuH AHAapen HOpbeBUY — [OKTOP tOpUan-
YeCKMX Hayk, npodpeccop kadhenpbl opraHM3auum CTPoOUTENbCT-
Ba W ynpaBrieHns HedBMXUMOCTHIO; HauunoHanbHbI uccnepo-
BaTenbCkui MOCKOBCKUIA rocynapCTBEHHbIN CTPOUTENbHbIN
yHuBepcutet (HUY MICY); 129337, r. Mocksa, fpocnasckoe
wocce, A. 26; 3aBegyloLimin nadoparopven cypebHow CTpou-
TENbHO-TEXHUYECKOW aKcnepTu3bl; Poccuiickui chepepans-
HbIi LUEHTp cyae6Hon akcnepTu3bl npu MwuHuctepcTtee
toctuumnmn Poccuiickon Pepepauum (PPLICI npu MuHiocte
Poccun); 101000, r. MockBa, Bonbluon CrnacornuHULLEBCKUIA
nep., . 4; Scopus: 57193087645, ORCID: 0000-0002-4774-3296;
stroisud @ mail.ru;

CratuBa EkatepuHa BopucoBHa — kaHOMAAT HOPUAMHECKUX
HayK, AOLEHT Kadefpbl opraHM3aunm CTpouTenbCcTBa U yrnpas-
NeHns HeJBMXMMOCTbIO; HalnoHanbHbIN uccnepoBaTesibCKUn
MoCKOBCKUIA rocyfapCTBEHHbIA CTPOUTENbHbIN YHUBEPCHU-
Tet (HUWY MICY); 129337, r. MockBa, $lpocnaBckoe LocCce,
O. 26; BefyLMin rocydapCcTBeHHbIN CyAebHbI aKenepT nadopa-
TOpPUN CYREBHOWN CTPOUTENBHO-TEXHUYECKON 3KCnepTu3bl; Poc-
CUCKNA dbepeparnbHbIA LIEeHTp cynebHow akenepTuabl npyu Mu-
HucTepcTBe tocTuumn Poccuiickon ®epepauum (POLICO npu
MuHiocTe Poccum); 101000, r. Mocksa, BonbLio CnacorivHu-
LLeBCKMI nep., a. 4; PUHLL ID: 1003014, Scopus: 57193085375,
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The 100th anniversary of MISI-MGSU:
milestones, events, achievements

2021 marks the 100th anniversary of MISI-MGSU — the leading civil engineering university in the USSR and modern
Russia. The years of the university’s century-old history were filled with bright events and outstanding achievements
in the field of education, science, technology and public life, but the point is that MISI-MGSU has always been at
the forefront of the country’s development, contributing to the accomplishment of comprehensive strategic tasks
dealing with the Russian economy to ensure the well-being of every citizen in the country. Many research papers
have addressed the history of the university. It is impossible to address all major milestones of the century-long
history of the university development in one article or even a book. This article is intended to introduce readers
to the most significant dates in the history of MISI-MGSU and, thereby, identify the idea that brings generations
of teachers, students and graduates into a single community proudly called “the MISI people”. These dates are
interwoven with the history of the country, the industry, institutes, departments, scientists, teachers and students, and
everyone whose life is inextricably linked with the main civil engineering university of Russia. The National Research
Moscow State University of Civil Engineering celebrates its centenary, relying on the experience and traditions of
many generations of scientists, teachers and students, developing its established research schools and creating
new areas of research, promptly responding to the needs of the real sector of economy and society as a whole. The
university faces ambitious tasks, and its entire previous hundred-year history is the key to their successful solution.
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Belyakov Sergey
Igorevich,

Candidate of Economic Sciences,
Associate Professor, Associate
Professor of the Department of
Organization of Construction

and Real Estate Management;
Moscow State University of Civil
Engineering (National Research
University) (MGSU);

26 Yaroslavskoe shosse, Moscow,

ry, milestones, achievements, dates, chronology, MISI, MGSU

129337, Russian Federation;
ID RISC:587836, Scopus:

1921

n 1921, the Moscow Practical Construction Institute
Iwas founded along with 28 new universities in the

country. This year is considered to be the year of
the MISI-MGSU foundation. The Institute has depart-
ments of Higher Mathematics, Engineering Geodesy,
Heating, Structural Mechanics, Theoretical Mecha-
nics and Physics. A scientific and technical library,
having a stock of 3,000 printed publications, is estab-
lished at the Institute [1, 2].

1922

The institute obtains premises in the Maly Kha-
ritonievsky Lane in Moscow. The Institute has 5 fa-
culties: Architecture, Road transport, Hydraulic
engineering, Peat and outdoor landscaping. In ad-
dition, there was a general education department
for the preparation of persons who had no second-
ary education, and an evening college, transformed
from courses of foremen and technicians [1, 2].

1933

MISI has a stable team of researchers and lec-
turers, including well-known researchers speciali-
zing in civil engineering. The research sector, which
encompasses all areas of scientific work, is in opera-
tion [1, 2].

1935

MISI gets the name of V.V. Kuibyshev, a promi-
nent Soviet statesman.

1940

MISI is the largest civil engineering university in
the country: it has 1,672 students and 219 lecturers,

including 51 professors and 103 associate profes-
sors.

1941

The research work, performed by MISI scientists,
has been reorganized to cater for the needs of the
front. Many lecturers were delegated to participate in
the construction of defense facilities, and later in the
restoration of enterprises destroyed by the war [1, 2].

1945

In total, during the war years, MISI trained 840
civil engineers, 135 graduates received honors di-
plomas. In-depth research is conducted at the Insti-
tute throughout the wartime; it is primarily focused
on the needs of defense. 51 lecturers were awarded
orders and medals [1, 2].

1946

On August 15, 1946, a decree of the Presidium of
the Supreme Soviet of the USSR was published.
It said: “The Kuibyshev Moscow Institute of Civil Engi-
neering is awarded the Order of the Red Banner of
Labor for distinguished service in the area of training
construction engineering personnel and in connec-
tion with the 25th anniversary of the foundation” [1, 2].

1954

The history of the Mytishchi branch begins: the
first land plot is provided to launch the field training
in the area of construction machinery.

1956

Since 1956, each year MISI students and lectu-
rers spend summers on virgin land in the capacity of
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| 2 professional builders and launch the movement of student con-

struction teams.

1959

On May 8, 1959, the Council of Ministers of the USSR issued
a resolution on merging the Moscow Institute of Urban Construction
Engineers with MISI. The Institute retains the name of V.V. Kuiby-
shev MISI. As a result, the largest construction university in
the country was established; it had 7 thousand students, 570 lectur-
ers, including 57 professors [1, 2].

1961

The MISI team became the first winner of the All-Union compe-
tition of the Club of the Merry and the Witty.

1967

The Government of the country made a decision to construct the
“Big MISI”. The Executive Committee of the Moscow City Council al-
located a plot of 65 hectares along the Yaroslavskoye highway [1, 2].

1980

MISI took an active part in the preparation and holding of the
22nd Summer Olympics in Moscow, construction of sports and
other facilities.

1985

The first-stage construction of the MISI complex along the Ya-
roslavskoye Highway is completed. The Institute had 43 thou-
sand m? of educational space, and its classrooms, departments,
offices and laboratories were equipped with the most advanced
inventory. MISI became a largest university in the country. Later,
another academic building was commissioned, at the same time
the sports palace, located next to student and postgraduate dormi-
tories, was commissioned. In the mid-1980s, the number of full-time
MISI students reached 12 thousand [1, 2].

1988

MISI established the association of education and methodology
for civil engineering specialities. It unites 28 civil engineering uni-
versities and about 100 industrial, polytechnic, technological uni-
versities of the former USSR, that have faculties of civil engineering.

1991

The Association of Construction Universities was established at
MISI. The establishment of association of education and methodo-
logy and the association of civil engineering universities consoli-
dated the ties between construction universities and marked the
launch of professional collective guidance in the field of education
and methodology for the entire system of training, retraining and
advanced training in engineering and construction specialties.

1993

The Kuibyshev Moscow Institute of Civil Engineering was renamed
into the Moscow State University of Civil Engineering (MGSU).

1999

High standards of the University student/graduate knowledge
and skills were confirmed by its international appraisal performed

by the International Institute of Civil Engineers, the oldest profes-
sional organization in Europe, founded in 1818.

2004

The MGSU Board of Trustees was established. The Board of
Trustees included representatives and managers of construction
companies, the Government of Moscow and the Moscow region,
large construction, research and design organizations willing to
hire highly qualified university graduates and use project and sci-
entific research results obtained at the university’s research de-
partments [3, 4].

2008

A new education and laboratory building with the total area of
12,700 m? was commissioned.

2010

MGSU obtained the status of a National Research University.

2012

MGSU was awarded the gold medal of the competition “100
best universities in Russia”; besides, the university was the winner
in the nominations “The best innovative university”, “The best indus-
try-focused university” and “The best university in the field of part-
nership between science and production” [5, 6].

2015

On September 28, the solemn ceremony marked the opening
of the athletics arena at NRU MGSU. The total area of the structure
is 27.7 thousand m? [3, 5].

2019

The largest project in the history of the University was imple-
mented. It encompassed the landscaping of the front park area of
NRU MGSU.

2021

The Industry consortium of construction universities was es-
tablished to attain the national goals of the Russian Federation,
set in the Decree issued by the President of the Russian Federa-
tion on July 21, 2020. For the first time NRU MGSU was listed in
Times Higher Education, a prestigious international ranking of the
best universities.
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100 neTr MUCU-MI'CY — Bexm, COOGbLITUA, AOCTUIXEHUA

B 2021 r. ucnonHsierca 100 net co aHs ocHoBaHus MUCU-MICY — Begyuiero ctpoutensHoro By3a CCCP u coBpemeHHon Poccun. Moapbl Be-
KOBOW UCTOPUMN YHMBEPCUTETA ObINN HANOMHEHbI APKUMU COOLITUSIMU U BbIAAIOLLMMUCS [OCTUMKEHMUSAMM B 0611aCTU 06pa30BaHns, HayKn, Tex-
HWUKM 1 OBLLIECTBEHHOW XWM3HU, HO rnaBHoe — MNCKI-MI'CY Bcerpa 6bin1 1 0CcTaeTCcs B aBaHrape pa3BuTus CTpaHbl, BHOCS CBOW BKNag B pe-
LeHWe cTpaTernyeckmx 3agay poCCUNCKOM 3KOHOMUKM B LIEIOM U obecrneyeHns 6narononyyms Kaxaoro Xutens ctpasbl. ViccnegosaHuio
VCTOPUN YHUBEPCUTETA MOCBALLEHO HEMANO Hay4HbIX TPYAOB. B pamkax ogHOM cTaTbu 1 faxe OQHON KHUMM HEBO3MOXHO OTpPa3nTb BCE 3Ha-
Y/Mble BEXV BEKOBOW UCTOPWUM pa3BuUTUA By3a. HacTosLlas cTaTbs npu3BaHa NO3HaKOMUTL YuTaTenen ¢ Hanbonee CyLlecTBEHHbIMU AaTa-
Mu nctopum MUCU-MICY 1 Tem cambiM 0603HaYUTh KaHBY, KOTopas 06bedVHAET MOKONEHNS NpenofaBartenieil, CTYAEHTOB U BbIMYCKHUKOB
B €[IMHYI0 O6LLHOCTb, KOTOPYIO NPUHATO FOPAO MMEHOBATb «MucuiLamm». Mexgy aTuMu gatamu — Cyfab6bl CTpaHbl, OTPACin, MHCTUTYTOB, Ka-
denp, y4eHbIx, npenogaBaTenein 1 CTYAEHTOB, U KaXAO0ro, Ybsi XM3Hb HEPA3PbIBHO CBA3aHa C rMaBHbIM CTPOUTENbHbIM By3oM Poccun. Haumo-
HanbHbIN nccnegosaTenbCkuii MOCKOBCKINI roCyAapCTBEHHbIN CTPOUTESbHBIV YHUBEPCUTET BCTPEYaET CTONETHUIA 106UNen, onmpasicb Ha onbIT
M TPAAMLMM MHOTUX NMOKOJIEHWIA YHEHbIX, MPenojaBaTener 1 CTYAEeHTOB, pa3BMBas y>Ke CIOXMBLLMECS Hay4HbIE LLKOMbI U CO3[aBasi HOBbIE Ha-
npaBneHust UCCrnefoBaHui, onepaTMBHO OTBeYast Ha NOTPEeBHOCTU peanbHOro cekTopa 3KOHOMUKM 1 obLecTBa B LesioM. Mepeg HAY MITCY
CTOSIT rpaHAMO3HbIE 3aJa4n, U BCA €ro NpepLLecTByOLLasA CTONETHAS UCTOPUS CIYXXUT 3a5l0OrOM MX YCMELLHOMO PELLEHUS.

Knro4eBbie cnoBa: MocKoBCKWE rocyapCTBEHHbIVI CTPOUTESbHBIN yHUBEPCUTET, MOCKOBCKI MHXEHEPHO-CTPOUTESbHbIV MHCTUTYT, UCTOPUS,
ro6unevi, Bexu, JOCTVXKeHWS, Aatbl, XxpoHonorus, MUCU, MICY

1921 1945

1921 r. B 4ncne 28 HOBbIX BY30B CTpaHbl Obln ocHoBaH Moc-

KOBCKMIA MPaKTUYECKUI CTPOUTENbHBIN UHCTUTYT. OTOT rog

1 NMPUHATO cuYnTaTth rogoM ocHosarus MUCKW-MICY. B co-
CTaBe MHCTUTYTa 06pa3oBaHbl kadeapsb! BbICLLEN MaTEMATUKK, NH-
YKEHEPHOW reofesnn, OTOMNEHNS, CTPOUTENBHON MEXaHVKK, Teope-
TYeCKo MexaHnkn 1 unarku. MNpn By3e cchopmmpoBaHa Hay4Ho-
TexHu4eckast 61mbnmnoTeka ¢ oHaoM, BktoHatoLwmm 3000 nevaTHbIx
naganui [1, 2.

1922 1946

Bcero 3a rogbl BoiHbl MVICW nogrotosmn 840 nH>keHepoB-
ctpoutenen, 135 BbINYCKHNKOB BOEHHbIX NET NOAYy4YuIv AUnIomsl
C oTnn4MemM. B MHCTUTYTE B TeYEHME BCEro BOEHHOrO BPEMEHN Be-
[eTca cepbe3Has Hay4Ho-uccnegoBarensckas pabora, B Nepsyto
oYepedb CBA3aHHas C Hy>xaamn 060poHbl. 51 4enosek 13 npodec-
COPCKO-NpenoaaBaTenbCKoro coctaBa HarpaxaeHol opaeHamm
n mepganamum [1, 2.

Byay NpeaocTasnin noMeLLeHre B Manom XapuToHbEBCKOM 15 aBrycta 1946 r. onybnnkosaH ykaa [pesnanyma BepxoBHoro

nepeynke r. MockBbl. B nHCTUTYTe paboTaloT NaTb hakynbTeToB:
APXUTEKTYPHbIN, [OPOXXHO-TPAHCMOPTHbIN, TMAPOTEXHNYECKNIA,
TOpdAHON 1 BHELLHero 6naroyctpoictea. Kpome Toro, gencray-
eT obLleobpasoBaTenbHOe OTAENEHNE AN1s NOArOTOBKU K y4ebe
U, He UMetLLIMX cpeaHero obpasoBaHus (pabdak), 1 Bevep-
HUI TEXHWKYM, NpeobpasoBaHHbIi U3 KypCOB AEeCATHUKOB U TeX-
Hukos [1, 2].

1933

B MVICV cchopmmpoBancs ctabunbHblin Npodpeccopcko-npe-
noAaBaTenbCKUl cocTas, paboTatoT N3BECTHbIE Y4YeHble B obna-
CTU CTpouTenbCTBa. Havan gecreoBath Hay4YHO-1MCCNenoBaTenb-
CKUIA CEKTOp, BKMOYaoLMiA B cebs BCe HanpaBeHus Hay4Hown
pabortsl [1, 2].

1935

MWCW npuceoeHo nus B.B. KyinbbileBa, BUAHOMO COBETCKOMO
rocyaapCTBEHHOro aeaTens.

1940

MUNCW — camblii KpynHbIA CTPOUTENbHBIN BY3 CTPaHbl: 1672
cTyneHTa n 219 npenonaeateneit, B Tom Ymucne 51 npodgeccop
n 103 goueHra.

1941

Ha Hy>abl ppOoHTa NepecTpoeHa Hay4YHo-1ccnenoBaTenbckas
pabota y4eHbix MNCW. MHorune npenogasateny MUCW oTkoman-
OVPOBaHbl Ha CTPOUTENLCTBO 06bEKTOB OOOPOHHOIO 3HAYEHNS,
no3xe — Ha BOCCTaHOBNEHWE pa3pyLLEHHbIX BOMHON Npeanpus-
™ [1, 2].

Coseta CCCP, B KOTOpOM roBOpuock: «3a BblaloLLMecs 3acnyrm
B 0611aCT/ MNOArOTOBKM MHXXEHEPHbIX KaapOB AN CTPOUTENbCTBA
1 B CBA3M C 25-NETNEM CO [IHA OCHOBaHWsS HarpaamTb MOCKOBCKUI
NHXXEHEPHO-CTPOUTENbHbIN MHCTUTYT UM. B.B. KylnbbilLeBa opaeHoM
Tpynosoro KpacHoro 3HameHu» [1, 2].

1954

HauvHaeTtcsa nctopws dounvana B r. MbITULLIW: OCYLLIECTBNEH
nepBbIi OTBOA 3EMNN ANt co3AaHnsa y4ebHoro nonuroHa (6asbl)
NPaKTVK Mo CTPOUTENbHBIM MaLLMHAM.

1956

C 1956 . ctymeHThl 1 npenoaasateny MUCI exxerogHo NpoBo-
OAT TPyOOBOE NETO Ha LennHe B Ka4ecTBe NMPodeCcCroHanbHbIX
CTpOUTENEN 1 CBOUM NPUMEPOM 3aKaablBaloT OCHOBbI ABVXKEHUS
CTYAEHYECKNX CTPOUTENBHBIX OTPALOB.

1959

8 mas 1959 r. npuHaTo noctaHoBneHne Coseta MUHUCTPOB
CCCP 06 obbeanHeHn MoCKOBCKOrO MHCTUTYTa UHXEHEPOB ro-
popackoro cTpoutensctea ¢ MVICK ¢ coxpaHeHvem 3a 06beanHeEH-
HbIM MHCTUTYTOM HaseaHua MNCU nm. B.B. Kynbbiwesa. B pesynb-
Tate 06paszoBancs KPynHeNLLWIA B CTpaHe CTPOUTENbHbIN BY3,
B KOTOPOM 7 ThbIC. CTyAeHTOoB, 570 npenogasarenei, B TOM 4ucne 57
npodeccopos [1, 2].

1961

KomaHnpa MNCW ctana nepsbiM 4eMnnMoHOM BcecotodHbix co-
pesHoBaHMn KBH.
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> 1967

[MpuHaTO pelleHve MNpaBuTenbCTBa CTPaHbl O CTPOUTENLCTBE
«bonbloro MUCW». Mcnonkom MoccoBeTa Bblgenus y4acTok mno-
waabto 65 ra Boons Apocnasckoro wocce [1, 2].

1980

MWCW npuHan akTMBHOE y4YacTie B MOArOTOBKE 1 MPOBEAEHUM
XXII neTHmx Onumnuinckrx urp B Mockee, CTpOUTENbCTBE CrIOPTUB-
HbIX 1 OPYrnx 0ObeKTOoB.

1985

3aBepLUeHo CTPOUTENbLCTBO MEPBOM 04epenn kKomnnekca
MWCW Ha Apocnasckom wocce. MHCTUTYT nony4mn 43 Teic. M?
y4ebHbIX nnoujafgen, Ha KOTopbix ObiNv 060pyAOBaHb!I ayaAnTo-
pun, kadenpebl, kKabuHeTbl 1 NabopaTopum, OCHALLIEHHbIE CambliM
COBPEMEHHbBIM AN Toro nepuopa obopyposaHem. MNCW ctan
OfHVM 13 KPYMHENLLINX BY30B CTpaHbl. [10o3xe 6bin caH B 9KC-
nnyatauuio elle OanH y4ebHbIn Kopnyc, a Takxke ABopeL, Cnop-
Ta, HAXOAALLMIACA PALOM CO CTYAEHYECKUMU U aCnMPaHTCKUMM
obwexuntuamun. B cepeanHe 1980-X . TONbKO Ha AHEBHOM OTAe-
nexnn MNCW obyyaetcs 12 Tbic. cTyaeHTos [1, 2].

1988

Ha 6a3e MNCW cospaHo y4ebHo-MeToaM4Yeckoe 0bbeanHeHe
(YMO) no MHXXeHepHO-CTPOUTENbHBLIM creumnansHocTaM. B Hero
BOLLINW 28 CTponTeNbHbIX By30B 1 0kono 100 nHAycTpmanbHbIX, no-
IUTEXHUYECKMX, TEXHONOrM4eckmx By30B bbiBLuero CCCP, B koTo-
PbIX MMEIOTCSA VHXXEHEPHO-CTPOUTESNbHbIE aKybTETbI.

1991

Mpn MUCW cospaHa Accoumaums cTpontenbHbix By3os (ACB).
CospaHne y4yebHo-MeToam4eckoro obbeanHeHns n ACB cnocobcT-
BOBAso YKPEenneHuo CBSA3el Mexy CTPOMTENbHbIMY By3amu 1 No-
NOXWNO Ha4ano NpogeccrnoHanibHOMy KONNeKTUBHOMY yHebHO-Me-
TOANYECKOMY PYKOBOACTBY BCEM CWUCTEMON MOArOTOBKM,
NepenofroToBkM v MOBbILLEHWA KBanMmKaumm no MHXeHEePHO-
CTPOUTENbHBIM CNELManbHOCTAM.

1993

MOCKOBCKWI MHXEHEePHO-CTPOUTENbHbLIV MHCTUTYT nM. B.B.
KyinbbileBa nepenmeHoBaH B MOCKOBCKMIA rOCYAapPCTBEHHbIN
cTpouTenbHbI yHUBepcuteT (MICY).

1999

BbicokuMin ypoBeHb 3HaHWIA 1 HABbIKOB CTYAEHTOB U BbIMYCKHM-
KOB YHMBepcuTeTa Obi1 MOATBEPXKAEH NEPBOV cpeam By30B Poccun
MexayHapoaHoin akkpeanTauven MICY MexayHapoaHbiM UHCTU-
TYTOM MHXXEHEPOB CTPOUTENLCTBA — CTapeileln npodeccuno-
HanbHOW opraHnaaumer EBponbl, ocHoBaHHOM B 1818 T.

2004

YypexpeH Moneyntensckuin coset MITCY. B cocTas lMNoneyn-
TENbCKOro coBeTa BOWMM NpPeacTaBuUTENU U PYKOBOAUTENMU

O6 aBTopax: bensikoB Cepren UropeBuy — KaHoupaT 9KoO-
HOMUYECKMX HayK, LOOLEHT, OOLEHT Kadhenpbl opraHusauuu
CTpOUTENbCTBA U YyNpaBieHns HegBMXMMOCTbIO; HaumoHanb-
HbIA UccnepoBaTenbCkui MOCKOBCKUI rocyfaapCTBEHHbIN
cTpouTenbHbId yHuBepcutet (HUY MICVY); 129337, r. Mo-
ckBa, flpocnasckoe wocce, a. 26; PUHLL ID: 587836, Scopus:
39763951700; serj-bel@yandex.ru;

KypakoBa OkcaHa AHaToNlbeBHAa — KaHANAAT 3KOHOMUYECKMX
Hayk, foueHT; HaunoHanbHbIM uccnepoBartenbckuii MockoBs-
CKWW rocyfapCTBEHHbIW CTpOUTENbHbIA YHMBepcuteT (HUY

CTPOUTENLHOrO KOMMNNekca, MNpasntenscTBa MoOCKBbI M MOCKOBCKOM
06nacTL, KPYMHbIX CTPOUTENBHbBIX, HAYYHbIX 1 MPOEKTHbIX OpraHv3a-
UV, 3aMHTEPECOBaHHbIX B BbICOKOKBaNMAULMPOBAHHbIX BbIMYCKHW-
Kax YHVBEPCUTETA, a TaKkXKe B MCMOMb30BaHNM Ha MPaKTUKE HayYHbIX
1 NPOEKTHbIX Pa3paboToK BY30BCKOWN Hayku [3, 4].

2008

BBepneH B akcnnyartaumio HoBbl y4ebHo-nabopaTopHbIin Kop-
nyc (YI1K) obuiert nnowlagsto 12,7 Thic. M2.

2010

MICY nony4un ctatyc HaumoHanbHOro nccnefoBaTenbCkoro
yHuBepcuteTa (HINY).

2012

Ycnexu MITCY oTMeueHbl 30/10ToM Meaansto KoHkypca «100
fyHLMX By30B Poccum», Kpome TOro, yHMBEPCUTET cTan nobenute-
N1eM B HOMUHaUMAX «JTyHLINIA MHHOBALMOHHbIN BY3», «JTy4Lumii Npo-
PUNBHBIN By3» U «Jly4lumnid By3 B 061aCTU NapTHEPCTBA HayKu
1 nponssoacTea» [5, 6].

2015

28 ceHTAbPSs COCTOANOCH TOPXKECTBEHHOE OTKPbLITME Nerkoar-
netnyeckoro maHexxa HY MI"CY. O6uias nnotlaab NOCTPOEHHOTo
coopy»eHus — 27,7 Toic. M? [3, 5].

2019

PeannsoBaH camblii MacLiTabHbI B UCTOPUM YHUBEPCUTETA
npoekT 6naroyctporncTea dhacagHom napkoBon 30Hbl HAY MITCY.

2021

[ns peanuaaumm HaumoHanbHblx Luenen Poccuinckon dGefepa-
umu, onpeaeneHHbix Ykasom MNpesnperta Poccuinckon ®enepavnm
ot 21 niona 2020 r., obpazosaH OTpacneBor KOHCOPLMYM CTPOU-
TenbHbIX By30B. HY MICY Bnepsble BOLIEN B MPECTUXKHbBIN MEX-
OyHapOoAHbIA penTuHr Ny4wmx By3oB Times Higher Education.
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