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Abstract. Value-driven management and the idea of a minimiatle product (MVP), developed in the
concept of lean manufacturing, are the examplemaodlern efficient management approaches used in
project management. The solutions that integratih lapproaches to management are proposed in the
paper. The problem of decision making in the coafs®VP optimal structure choice is reviewed. The
functional models of creation and transferring valin projects as the bases for creating new and
developing existing notions — value breakdown stmec value flow, exclusive and mergeable features
are proposed. The formal models describing thesmm® and related informational data structures are
proposed. The optimization model for MVP structtiieice created on the basis of mathematical model
describing the value creation flow is offered. Magious scenarios of decision-making allowing fbéi
selection of mathematical model for choosing MVEnagl structure are presented. The concepts and
models proposed allow: to develop the current apphes to value creation and delivering planning,
organize the process of project output design im$eof value creation and provide project managers
flexible tool for decision support in the coursafP optimal structure choice.

Keywords: minimum viable product; project management; value; value-driven project management;
project output value

Introduction Recent research

Configuration definition of minimum viable and publications analysis

product(MVP idea was offered by E. Rice in [1]) isone  sjgnificant number of works is dedicated to the
of the most significant tasks of the value-drivenject jssues of value definition problems. Key standards
output creation. Transition capturing from an expéc the field of value management are benchmarking
value to a perceived one, that allows us to gefandards in project management, i.e. PMBoK and P2M
satisfaction assessment of stakeholders' expett#]o [3: 4]. The analysis of contemporary point of viepon

is principally important in the MVP concept. Frolet the jssues of value management in projects has been
viewpoint of any business, a potential opporturity made in [5], the examples of key values and
reduce the period of investments return is esdeamid recommendations concerning their structuring are
thus to bring breakeven result point nearer is @af¢  presented. The work of prof. S.D. Bushuyev school
attractive in the MVP idea [2]. Therefore our study aimed at arrangement and systematizing issuesloé va
aimed at decision making process development in thganagement are of significant interest [6 — 8].
course of MVP structure definition. Systematic models of value management processes,
project output configuring and value transfer to
stakeholders are shown in [9].

The most important tasks in the course of MVP  Ontological connection of MVP idea with basic
structure definition are: 1) identification the 8egf value notions in the field of project management and aleho
delivery through the project output propertiesb&ganced of MVP structure, its connection with minimum
selection of those project output attributes tresichto be marketable feature are found in [2]. Moreover, the
implemented in the first place and thus form an MVP  notions of expected and perceived values, bothecurv
and life cycle of value, etc.,, the model of value
assessment and the approach to value visualizédion

The article is aimed at development the valuedroject decisions making support, are demonstrated
driven decision making processes in the course WPM the indicated work.
structure choice through the enhancement of conaépt An original example of procedural approach to
instrument and the choice model development with tHtMVP building is presented in [10]. Project output
account of features of decision making task. features are suggested to be structured comingfabé

Resear ch problem statement

Aim and objectives of research
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analysis of its operation process, further on aefine basic processes are defined in value managemduog va
most significant features and by combining themmfor identification (A1), building  project  output
the MVP. configuration A2), output configuration controlA@),
However we have not encountered any systematialue delivery planning A4) and value delivery
recommendations concerning value measurememtanagementA5). FunctionsA3 andA5 are carried on
approach formalization for its detection (disclaguand the regular basis in the process of project exeouti
structuring, and its construction logics bears esiekly Functions A2 and A4, directly connected with the
descriptive character. Specific issues dealing Wl subject of the present research, are of utmosteisitén
proposed approach and recommendations aiming at tthe context of the present study.
arrangement of interaction processes in the coafse According to the logic of value management
MVP design in the software development projects amgresented in [9], MVP structure definition is orfetloe
considered in [11]. In the works [12 — 14] theici#tm sub-processes of A4 value delivery planning that
of the MVP idea application and alternative viewpsi comprises (Fig. 1):

at the problems connected with value structuringndu — MVP structure definition441);

project output creation are given. — forming minimum marketing features set
In the above indicated researches dealing with tha42);

management of processes of MVP development and - ygjue delivery plan development43).

creation, obvious shortcoming of systematic sotuty It is evident that the result of MVP definition

issues concerning MVP creation is observethrocess A41 is its structure. At the same timewas
Techniques  of descriptive  character, havinghdicated above, there exist different points oéwi
recommendation form, are proposed. towards value structuring and the very logics of MV
structure reshaping. Obviously, the model of value-
driven decision making is to take into consideratio
General system approach to process simulation tifese features and offer the opportunity of chapsin
value management in projects is represented inTl®¥k approach and possibilities of decision making foe t
approach allows us to describe the process steueunl  relevant project participants — from the owner and
contents of value management at any level afustomer’s representative (product owner in IT-pct§
breakdown. In compliance with [9] the following év [15]) to the project manager and business analyst.

Themain part
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Figure 1 — Functional model of value delivery planmgprocess
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In accordance with the idea offered in [2], thevhereV implies values set for stakeholdeBs,means
value formed by the project output, is defined s/ i project output features set.
features and their vision on the part of stakehslde \V/ :{Vij L P={p} (2)
Thus, we can say that the value formed in the ptage
presented and transferred in fact with the helproject  C ={(Vij» P )| Bvj OV Ty P, pe = vy & |{ ﬂ<}| 21},

output features. - wherei =1.1,j=1.m k=1.n,is the total number of
Therefore, we can come to the most significanjisclosed values,m stands for the number of

COﬂClUSion, that the structure alIOWing us to folinea Stakeho|dersn is the total number of project output
the information of the project output features, meeted fegtures defined.

with provision of value creation and delivery prsses, This congruency is not a reflection, since each
is required for effective value management in gqmio  yajue can be created by a number of output featumes

In compliance with this conclusion, project output the same time, each feature can form a number of
configuration is the source information for MVPyalues C being neither injective nor surjective). In the
building. The latter anticipates the solution ofeth theory of databases such congruency is simulated by
following tasks (Fig. 2): specialized types of relations — "many-to-many" and

— product breakdown structure development  intermediate abstract entity is introduced for its

(A21); formalization [16].
— project output configuration forming\@2); Let’ use the notion of value breakdown structure
value coverage analysis and provisia28). (VBS) for further analysis. The same notion was

Thus, in the process of formation of the projecproposed in the work of S. Devaux [17]. However, in
output configuration C forming, project manager, the works of S. Devaux the value breakdown strecisir
perhaps together with the business analyst, umites actually understood as the structure identicalrtapct
project output structuré® developed earlier with the preakdown structure (PBS) or work breakdown
value matrixV, that formalizes value expectation of thestructure (WBS) formed in compliance with ROI or

stakeholders. NPV obtained [18], which are not somewnhat relewant
At the same time, these or those features, ensuritigz contemporary viewpoint at the value, formedhia
its formation are assigned to each value: project, that represents a complicated multi-leaeti
CUOVxP, (@8] multidimensional structure [5; 7].
Project Output Value Management
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: —™ Product
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Figure 2 — Functional model of the process of batdproject output configuration
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Let's introduce the following definition: value art, where its efficacy can be increased due to
breakdown structure is an hierarchy of profits oted application of widely-spread techniques of stimulgt
by the stakeholders, represented as a graph. In auweative thinking [19]. At present, it is obviousat the
context it is the ability of the product to formlwa that only way of computerizing this task is an applioatof
is understood as the value in breakdown structiite. models and artificial intelligence means, namelpezk
the same time, the breakdown is to be performesystems and knowledge bases [20].
precisely in the light of delivered value. Value breakdown structure is to ensure the

The difference between the feature singled odbllowing problem solution:
from the viewpoint of value creation and that oé th - describe the structure and value content of the
project output attribute is of gain contingencythe project output through its features with the lewdl
VBS concept. detail, necessary and sufficient for solving thelylems

A good example of it, in our case, is the drillual of value-oriented project management, aimed atevalu
illustration. The ability of this tool to make heleof development in the given project output.;
various diameters is a value forming feature. Ithis - introduce project product value as hierarchical
feature that is the main driver of investing resesrinto structure (the value is to be broken down into
it. Apart from that, the mechanism of valuecomponents till it will be understood unambiguously
implementation itself, i.e. the way of obtaininglé®is how to provide it with the relevant project output
not of gain contingency for the customer (it is noteatures);

regulated in which way the product will provide sthi - introduce output features in such a way that it
ability — by rotating drills, milling cutters or gmother describes the value created by them;
means). Thus, the required value — "Ability of hole - provide the ability to formalize the value,

making” — is fixed in the VBS, but the way of valuegypected by the interested parties in the amount,
implementation through the product feature is @ecessary and sufficient for their satisfactionhwtite
prerogative of a project team including a busimesgyst. gptained profit;

Such an approach, on one hand, allows us o _ provide the ability not only to describe, but
concentrate on these values, already at the isit#le 45 to assess the result of the project or itveraibles,
of value analysis, expected by the interested @mrti ihat is considered as a result of project manageareh

separating oneself from  technicalities of ityorks execution aimed at creating the given vale f
implementation. On the other hand, it reservesag®ert giakeholders satisfaction.

freedom of actions for the project manager andeéhen |, Fig. 3 the example of breakdown structure of IT-
to choose the ways of this value provision in thedpct  project product features is shown (project prodsca
attributes. It is the choice of value implementatio computer-aided subsystem of production workshop
through the project product features that constiiube  operation planning). Fundamental value structutiag
semi-structured task, the effective solution of athi poen carried out on the basis of H. Kerzner and
depends on the professional level of technical @Xpegr sgjadis work [5]. In compliance with it threestm
availability of his experience, capability of bothis 5/, groups were selected: business-values, girate
context-dependent and creative thinking, and prablep,q operational values.

solving including non-standard ones. The important |, conformity with the above-indicated features,
collateral conclusion lies in the fact that, evidgnthe he vBS output is generally described by the digrap

capability of finding value implementation ways G(V,E), whereVis a set of vertices, arflis a set of

through the product attributes determines the . . . .
professional level of a project manager and apjatepr arcs with basic features attributable to it:
— there is a single node called the roouJV ;

technical experts. This task solution is to be Hase ) .
the account of basic constraints in budget, timd an aroot_ m-degree equals 0 and a root in-degreel of al
remaining roots equals 1;

quality, however, the maximization of the createtue h nod b bed for th "
is to be taken into consideration. At the same tiofe each node can be reached for e root,
additional interest is the analysis and identifmatof cycles —G) =0 are unavailable in the structure.
possibilities aimed at creation of such productuess VBS graph end vertices namdeaves vlterm,

that allow us to provide the delivery of severaluea .fine particular values, presented by the prajeput
types and,"thus_, reduce the resource exrzensealﬁm V- and expected by stakeholders (value drivers). Bohe
creation — "to kill two birds with one stone”. VBS leaf there is a branch leading to this nodenftbe

Since the matching of project output features and Jer ' ]
values provided, owing to them, is a complicateaise 00t = (WY n) Let's agree to call this brgnch by the
structured task and it is entirely dependent oni¢hel Value creation path and the path obtained by the
of training and profound knowledge of relevant expe Customer is to be called the stream of createdevalu
of problem domain, its solution is to a great ekfie c(u,vltem),
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Figure 3 — Value breakdown structure of subsystepraduction workshop operation planning

The existence of main arcs connecting VBS grapimodes that are principally different — "Forecasanpl
determination” and "Revised plan determination”. In
doing so these features are alternatively exclusiee
condition d+<u,vil>=1 is met for them is an important the subsystem can work either in one mode, or in
another one.

If B is the set of project output features ensuring

root with adjacent vertice{svil} UV in such a way that

peculiarity. These arcs are conformed to valuegcaies
allocated by stakeholders. Generally, the base ares
related to the following: business-values, stratdfging creation ofi-th value, thenR 0 P. Let us assume to call
term) and operational ones (tactical) (see Fi¢b]3) the project output features, that can create theevanly
Another distinctive property of the VBS graph isin case of their separate implementation, easlusive
its combinatorial multiple character, caused by thq:,e
project output features and their abilities in ‘ealu
implementation (1; 2). For instance, such a valie oR™={p}, which can form the value in combination
planning system software as "Productivity”, created o m
during IT-project implementation, can be provideithw With —each  other.  Then R=UR, RTUR,
several features: 1) "Response rate upon actlonPeD Pm P, Pen Pm—D ie sets P and Pm
(response rate of the system upon the alteratidns o'
initial planning terms); 2) "Rate of work" (rate dfe form separation of features set |gf providingi-th value.

planning process itself; 3) "Hardware performaned”; value breakdown structure expansion can be used to
"Ergonomic interface”, etc. The features indicategresent exclusive and mergeable features. In thée,c
above presuppose the possibility of joinichild nodes, as the properties providing realizatbthe

implementation, i.e. could be implemented in theaffi given value, are added at each VBS terminal vertex

product simultaneously. As distinct from that, such term VEBS. i lue dri Then th lusive foas
value as “Work planning for future time periods” is ™ » 1.€. value dnvers. Then the exclusive ur

provided with the product ability to determineWill form the section of the given VBS tree brandf8S
production plans and is implemented in two operatiofagment, defining features that realize operativaaies

={pk}, as opposed tomergeable features

10
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of the subsystem of production workshop operatioto the optimization problem the objective functioh

planning are presented in Fig. 4. which is a linear function&:

Total value C, created by the project output, wsoo Q- (k
identified and formalized in VBS structure, is z :Z_Zai( ' g (4)
determined as the sum of all the created valuarsise =)=l
and provided by the given output: Set of constraint€:

W n
k ..
C:ZC(U,Vi), %Xig ) <n, |,]|:|{|11,|12,...,|1ml},
i=1 =
where w— implies the number of all created value 0k o
streams. Q- Z‘ixij <1 i j0{nl2mlom b )
Minimum viable product G, is essentially a n
. Yxt =n, i, 0{5105lam
VBS subgraph: = i my
Gnvp 0 G )
P o 9 <x0 O{laz a2 amg}

The value, created by MVP, is defined as the
overall value of all the value streams, formedtby i “© Lif pj -

w Xij = )
Cmvp: Zcmvp(uvvmvp) (3) 0, if P; =Y
i=1

wherew is a number of all the value created, providel€ré symbol— means "forms”, i.g-th feature creates
by MVP; Cmyp is a value stream created by the branchth value; a{*) —is a share of-th value in the total

(U,vap): Vmyp is @ value, which is a dominant one avalue, created by MV is a code of base parent-value
the initial stage and, therefore, defined and idetliinto of i-th value; &' is a weight coefficient, describirig

MVP structure. value, created bjyth project output feature; dyadsj)

Decision making in the course of MVP optimalyre set, based on the problem conditions and festur
structure choice, in compliance with logic, comesvd analysis and assessments made by experts.

Planning for each product }

Planning for days J

Planning for weeks

An analysis of the correctness of }

Planning for future periods

Functional
operational
values

the plans for a previous month

Retrospective analysis The analysis of the correctness of
of the plans correctness two previous production cycle plans

The analysis of the correctness of |
previous production cycle plans

Information support of '
the planning process Quantitative plan indicators}
Automatic documents' generation}
Automatic creation of divisions shift-day tasks J
(s

Planning horizon selection J

Operational
tasks solution

Additional
operational
values

Customization The ability to change plans}

The ability to change plans during operation J

The ability to create multiple independent plans}

Legible fonts [

The absence of redundant |
information (minimalism)

Harmonious colors |

Figure 4 — VBS fragment, defining features thatireaoperational values of the subsystem
of production workshop operation planning

Convenience/usability
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The systemQ regulates the constraints upon thélhe idea dealing with the fact, that a project ngendnas
ingress of exclusive and mergeable features whenirfig  to minimize delivered value, has been laid into ltasis
values, as well as the terms of repeated use tirésa of its implementation. However, the output possegsi

when forming several valuea*) and ,BIJ(k) are assessed the value not lower than th&™ level, set by the
stakeholders beforehand, should be presented to the

by means of experts. Separation of coefficients i) interested parties. From the viewpoint of mathecsati
the constraint on the magnitude of a minimized ll@fe
elivered value is added to the problem:

and ,BIJ(k) bears a conditional character and, as well

index (), is used for the experts’ working convenience, w s

when determining the values of the given coeffisietihe Z= ZZa’i(k) Db’ij(k) D(igk) - minZ=22Z"

stated problem is a kind of the problem of assmymiteger i=1j=1

linear programming and Hungarian technique or the This approach is realized in the procedure of
technique of potentials can be used for its saiutio dialog with the customer or its representative.islt

In compliance with the value structuring conceptduring this process that the threshold value of the
set forth above, the following solution versionsM¥P  acceptable level for the delivered value is deteedi
structure determination are possible in view ofj@eb (the so called human-machine procedure of the third
output attributes. group of decision making in accordance with

1) Finding the structure, which is appropriate foacademician O.I. Larichev’s [21]). The concept of
the project output, creating maximum value fobbjects proximity measure and the appropriate féamu
interested parties. This problem is relevant to thean be used with taking into account constraintshen
concept, referred to in [12, 13]. In conformity kvithis  threshold magnitude in solving the problem.
concept, MVP cannot create maximum value so much  4) |dentification of MVP structure multiple
appreciated by a consumer. In contrast to the MMR,i versions, representing the amount of value, isless
the quoted author suggests that the products shmuldthan a certain one, set by the interested parlibis
created with exceptional value (derived fromapproach is a further development of the third ieers
Exceptional Viable Produgt The solution of this for the problem solution and it assumes that asthge

problem is reduced to functionalmaximization: of MVP structure approval by the customer or its
WS K k) (k) representative, — product owner, — additional
Z-Z‘izlai B O — max information rendering key impact upon the decision

1=1]=

making, including that which shouldn't be discloshd

2) Identification of MVP structure, which is to some reasons, can be known to them. In order to
appropriate for the project output having minimumyynass such a constraint, it is suggested that the
value. This is an opposing point of view and its/ ke strengths of the previous approach to the solutibn
provisions are represented in [14]. The main arqumepmyp  structure determination problem should be
of the above approach is the assumption, that darggreserved and used as well as supplemented by the
number of attributes, even though creating valagse opportunity of choosing the best version of a dtre
high expenditures of time and financial resourdgs, from the set, preselected on the basis of anabfdiseir
need to obtain the feed-back, but also the respmnde yajye creation streams. In this case, decision mgaki
and the proper work with the early adopters. Amd, iproblem is divided into the following phases: 1)
result, the less attributes in the MVP, the betéarit reshaping multiple MVP structures, corresponding to

early as possible. The solution of the probleneduced

. S assumed thresholdZ=Z"; 2) stratification of the
to functional Z minimization:

W s multiple structures obtained in conformity with the
7 =ZZai(k) EB.,(k) D(igk) . min stream yalue descent of the val_ue crea_ted_by tim;
the choice of the structure version, which is thesm

i=1j=1
relevant to the problem vision of the interestedips,

3) Finding the structure, appropriate to the produc .
) nding th » approp . prod erformed by the person, who makes a decision.

representing minimum amount of value, is, however, . . . .

. . ) It is evident that the most flexible and effectige
sufficient for the delivery to the customer. This .

L : . . the fourth approach for problem solution of MVP

approach is intermediate between the first two &nd structure choice. However. as it occurs with an
based on the strengths of each of them. That means ' y

. ) . owerful means for problem solution, this approach
necessary to provide stakeholders with the valuashw P P PP

they expect. Herewth, the expenses shoud BEESRIIE (O B EEASY S T
minimized and the moment of decision making by th perts,

. Eeam with the customer, which complicates problem
customer, concerning further development an

. . . solution from organizational point of view.
investments into the project, should be acceleratedO 9 P

12
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Conclusions practical solutions obtained in the process ofrigsand

_ work with the models of MVP optimum structure
Proposed ideas, approaches and models thgt

k ) i oice. In particular, efficient and resulting
formalize the work of the project manager and 8&M  jy\nlementation of business-values in IT-projectsrity
with the value created in the project, allow us:

possible through the multivariate approach and lighra
— develop essentially the existing approach t@panges in the organization, its structure, busines
problems solution of creating values in the progetl ,gcesses, etc. As far as the implementation afesjic
planning its delivery to the customer; values is concerned, we have to say that it iscbapen
- structure and systematize the process Qhe py-products of operational values creation, i.e
projecting the product from the point of view ofls@ reasonable realization and delivery of the majodty
creation efficiency; operational values to the customer will allow us to
- provide the manager and his team with flexiblgyrovide him with strategic values. Further reseascto
instrument of support and decision making during thbe directed to the analysis and systematizatiorahfes
choice of MVP optimum structure. in IT- projects with strategic values, taking irtecount
The conclusions dealing with peculiarities of valuef hoth, projects proper, and the companies andetsr
management in IT-projects comprise significanfvhere they are implemented.
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NPUMHATTSA PILIEHD IIPU BUBOPI ONITUMAJIBHOI CTPYKTYPU
MIHIMAJIBHOI'O JKUTTE3JATHOI'O ITIPOAYKTY

Anomauia. Posenanymo npobnemy yYiHHICHO-OPIEHMOBAHO20 —6UOOPY ONMUMANLHOI  CMPYKMYPU — MIHIMATbHO2O0
arcummeszdamnozo npodykmy. Po3pobneno @ynxyionansni modeni npoyecie cmeopennss ma nepedadi yiHHOCMI 8 NPOeKmax.
3anpononosano i po3eunymo Ho8i ROHAMMSL, 05l AKUX PO3pOOIeHO 8ION08IOHI Gopmanvhi modeni. Pospobreno mamemamuyny
MoOelb, WO ONUCYe NOMIK CMEOPIOGAHOI YIHHOCMI, HA OCHOBI AKOI 3aNPONOHOBANHO CYeHApii NPULHAMMA piuienb, Wo
00380/1410Mb GUKOPUCHOBYBAMU PI3HI MameMamuyni Mooeni 6UbOpy ONMUMaibHOi CMpYKmMypu MiHIMAIbHO20 HCUMMEIOAMHO20
nPOOYKMY npoexmy.

Knrouogi cnoea. minimanvnuii scummezoamuuii npoOyKm; ynpaeninia npoekmamu;, yiHnicms; YinHicHo-opicnmosane
YRPAGNIHHA RPOEKMamu; YiHHICHMb NPOOYKMY NpoeKmy
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MPUHATHE PEINIEHAN ITPA BLIGOPE ONITUMAJIBHOM CTPYKTYPBI
MHUHUMAJIBHOI'O ’KU3HECITOCOBHOI'O ITPOAYKTA

Annomayun. Paccmompena  npobrema — yYeHHOCHMHO-OPUEHMUPOSAHHO20 — 6bIOOPA  ONMUMATLHOU — CIPYKMYPbL
MUHUMATBHO20 JICUSHECNOCOOH020 Npodykma. Paspabomanvt @yuxyuonanvhvle modenu npoyeccog co30auus u nepeoavu
yenHocmu 6 npoexmax. IIpeonosicenvl u NOYUULYU PA3eumue Hogble NOHAMUSL, Ol KOMOPLIX pA3paboOmMaHsl cCOOMEEMCmaeyujie
@opmansvuvie modenu. Paspabomana mamemamuieckas mMoOeilb, ONUCLIEAIOWAs NOMOK CO30A8aeMOU YEHHOCMU, HA OCHOGEe
KOMOPOU NPeONodiCeHbl CYEHApUuy NPUHAMUS Peuenuil, No360A0WUe UCROIb306AMb DA3IUYHbIE MAMEMAMUYecKue Mooenu
6b100pA ONMUMANLHOU CIPYKIMYPbl MUHUMATLHOZ0 HCUSHECHOCODHO20 NPOOYKMA NPOEKma.

Knrouesvie cno6a. MuHUMANbHBIL HCUSHECROCOOHBLI NPOOYKM;, YNPAGieHUe RPOEKMAMU;, YEHHOCMb, UEHHOCMHO-
opuenmuposannoe ynpagienue npoeKmamu; YeHHOCMs NPOOyKma npoeKma
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