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SIMULATION OF THE BUSINESS PROCESSES OF THE DEVELOPING
ENTERPRISE TO CREATE COMPLEX PRODUCTS WITH MULTI-LEVEL
COMPONENT ARCHITECTURE

The problem of research of business processes related to the organization and management of projects to cre-
ate the new complex technical products in aerospace, shipbuilding, and other fields of mechanical engineering
is stated and solved. The relevance of the study is related to the planning of a set of business processes, taking
into account the architectural representation of the complex product being created. The study aims to develop
a new method of synthesis of the multilevel complex of business processes to manage the creation of new tech-
nology, taking into account the multi-component representation of the complex product architecture. Much at-
tention is paid to the complex product architecture, which is presented as a set of interconnected components.
The following component types are outlined: components that can be reused; components that can be adapted
to the requirements of the new product; innovative components. The types of components are studied in terms
of the building of the set of business processes on their creation, taking into account the main indicators (costs,
execution time, risks). Using the positive experience of past developments in the form of ready-to-use business
processes helps to minimize the risks, and the new business solutions in their turn ensure the competitiveness
of the complex product. The information base of positive past business processes in the form of precedents
base is being built. The precedents base is used to find the close analogs of ready-to-use business processes.
The set of business processes related to the management of complex product creation is formed. It has a multi-
level representation that fully corresponds to the tree-like component architecture of the complex product. The
method to synthesize the complexity of business processes that are planned to perform the tasks on the man-
agement of projects on creation of complex products for the developing enterprise is constructed. It is based on
the “‘from top to bottom” system design principle. The optimization model to find the minimum costs, time, and
risks in the process of business processes creation that takes into account the multilevel structure of the busi-
ness process is built. The simulation event-based model in the form of a related agent set is used to study the
successful execution of planned business processes related to the creation of the complex product. The results
of this study should be used in the practice of creating innovative technical products that have a complex mul-
ti-level component architecture for the organization and planning of business processes related to development
management. Mathematical methods used: systems analysis, precedent theory, lexicographic ordering, com-
ponent design, integer optimization, simulation modeling.

Keywords: complex product; business process; business decision; precedent; component architecture; optimi-
zation; agent modeling.

modeling of CP’s multi-level architecture and business
processes of its creation in proceeding into a new inno-
vative orders connected with high-tech products [2, 3].

Introduction

To ensure the competitiveness of the developing

enterprise it is necessary to diversify its activities, pro-
ceed into a new business decisions and forms of organi-
zational management, to form new orders that corre-
spond to the requirements of consumers of complex
innovative products [1]. Especially it is actual for high-
tech industries (aerospace, shipbuilding, automotive).
Efficiency of production organization and projects man-
agement of creation of new technique is connected with
improvement of business processes to use it for creation
of new complex products (CP).

It follows the topic of research is actual, which re-
sults are represented in this paper and connected with

Analysis of publications [4, 5] showed that in ex-
isting approaches MRP and ERP influence of external
political and economic environment is not fully taken
into account; there is no completeness in researches of
business processes (structure and dynamic aspects); the
experience of past positive business decisions is not
fully used; there is no formal presentation of a complex
of business processes; accumulation of positive business
processes is not considered in new projects management
of creation of complex technics with multi-level archi-
tecture.
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Formulation of the problem

Firstly, an innovation of aerospace products is
connected with appearance of new functions and com-
ponents in complex product’s multi-level architecture.
So, it is necessary to search new organizational and
management decisions for execute works in creation of
a new technique.

It follows that CP multi-level architecture is the
base for forming of complex of related business pro-
cesses which are need to be used in future in a project
activity management of developing enterprise. Thus, a
structural aspect appears related to the organization of
business processes, based on the requirements of the
multi-level CP architecture. In the further, the set of
business processes (BP) is need to be researched in the
dynamics to perform the main management tasks for
creation a new multi-component CP. It is very important
to use the positive solutions of a past experience in pro-
ject management, minimizing costs, time and risks of a
project of creation a new technique

The search for the solution requires the implemen-
tation of the following stages because of the complica-
tion and complexity of the problem under consideration:

1. Forming of an information base of existing
business processes used in the past projects of complex
product creation.

2. Synthesis of multi-level complex of a complex
product creation business processes.

3. Modeling of execution of complex of business
processes related with a new complex product creation.

Research problem solution

It is necessary to form the architecture of a new
complex product (CP) on the basis of the componential
representation. The set of components corresponds to
the hierarchy of detailing of the CP structure and for-
mally represents a tree-like graph, at which upper level
the component is the product, at the i-th level each
component consists of components (i + 1)-th level, and
at the lower N-th level is the elementary components.
The component approach allows you to conveniently
represent the complex structure of a complex product,
which corresponds to the modular, relatively independ-
ent, creation of individual components of the CP.

Each component in hardware and software serves
as a “brick”, from which by combining them and the
requirements of the functional completeness of the tasks
performed, a multi-component CP architecture is
formed.

During creating a multi-level architecture of a new
CP, the developers use the following possible compo-
nents types:

—-components of reuse (CR), which were taken
from the past positive development experience;

—adapted components (AC), which were taken
from the past experience and upgraded to correspond to
the technical requirements for a new CP;

—innovative components (IC), which did not exist
before and need to be created from scratch.

There is a brief description of the separate types of
components.

CRs, which are used in a new CP, ensure the min-
imization of costs, time and risks of CP. However, there
is no innovation, which may has influence to the com-
petitiveness of a new CP.

ACs, which are used in a new CP, require the im-
plementation of processes, related to modernization for
corresponding to the technical requirements of a CP.
This lead to the additional cost increases in the creation
time and risks.

Used ICs require the set of a new works. ICs pro-
vide innovation and competitiveness of a new product.
However, the costs, time and risks of creating a new CP
increase sharply.

Using the multi-component CP architecture, the
whole set of business processes, which are needed to
manage the project of creating a new CP, can be repre-
sented as a multi-level complex of business processes.

The multi-component CP architecture generates a
multi-level structure of the business process complex,
which consists of BP CR, BP AC and BP IC. In fig. 1
the CP multi-component architecture is represented,
which is completely corresponds to multi-level structure
of BP complex.

To find the best existing solutions for business
processes to create a new CP will be used a precedent
approach. The precedent is a ready past business solu-
tion which will be able to use for business processes
organization for creating a new CP. The precedent has a
set of attributes in the form of organizational and mana-
gerial events and characteristics (costs, time risks),
which will be used for realization of works to create a
new product.

In order to form a multi-level structure of the BP
complex, it is necessary to form a multi-level base of
precedents, which must fully correspond to the multi-
component architecture of the new CP and contain posi-
tive past experience in the form of precedents. The mul-
tilevel base of precedents is the basis for selecting the
best BPs from a past experience. In this case, for each j-
th BP of the i-th level of the precedents base, it is neces-
sary to find an analogue in the set of formed BP CPV of
the i-th level. The search for a close analogue can be
done in different ways using different metrics (quantita-
tive and qualitative assessments). For example, to find
the best BP CR from a set of analogues the method of
lexicographic ordering was used.
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Fig. 1. Multi-level structure of complex product and complex of business processes for its creation
Suppose at the i-th level of the multilevel base of prece- 3.A,A,C,
dents there is the following set of analogues for the j-th 1.B, A, C,
BP of a new CP project: 2.B, B, A, (3)
1.B, A, C,
) B’B’A 5.B,C, A,
S 4.C, B, B.
3.AA,C, € o
4.C, B, B, . . .
5 B.C A Obviously, the best close solution for choosing the

where A, B, C are qualitative values of BP CR charac-
teristics:

A — the best value of proximity,

B — a good value of proximity,

C — a satisfactory value of proximity.

Suppose at the first place in the tuple of qualitative
assessments are costs, as a significant factor, at the sec-
ond — terms, at the third — risks.

In this case, the CP developers identified “thresh-
olds” for the selection of BP analogues from the prece-
dents base in the form of a tuple of characteristics

B,B,B|. Arranging the set (1) in the lexicographic

sense, will receive:

3.A,A,C,
1.B,A,C,
2.B, B, A, @)
5.B,C, A,
4.C, B, B.

Place the given tuple of developers' re-

quirements to select analogues to the ordered list (2).
Will be received:

j-th BP CR will be higher than in the sublist:

3.A,A,C,
1.B, A, C, 4)
2.B,B, A.

Depending on the limited capabilities of the devel-
oping enterprise, the appropriate analogue will be se-
lected at the i-th level of the multi-level precedents base,
for example, in the form of B, B, A.

To search of the close analogue it is possible to use
method of integer (Boolean) programming because of a
large amount of analogues at the i-th level of multi-level
BP CR precedents base for j-th component of a new CP.

A Boolean variable X is introduced:

1, if for the j-th component of the i-th level
the e-th analogue was chosen from precedents base,
0, in other case.

Xije =

A distance z;, is introduced, which means prox-

imity of BP characteristics for the j-th components to
the e-th analogue in multi-level precedents base at the i-
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th level in considering CP architecture. It is necessary to
find the minimum distance for the j-th component to
search for analogues at the i-th level of the multilevel
base of precedents, by selecting a close j-th component
of the BP for a new CP from the set of BP analogues.

mj:

min z;;,z; —Zz,Je e )

taking into account costs related with possible adapta-
tion (modernization) of a business process for the se-
lected analogue. It is necessary to take into account such
limits:

W < W, W Zw

ijeNijer

J’ IJ Ztue ijer (6)
Z ue ijer

Ij_R

where Wi'j — acceptable costs Wj; connected with using

and possibility of adaptation of the e-th BP analogue for
the j-th CP component, which creates at the i-th level of
the multi-level precedents base;

Ti'j— acceptable terms T of BP adaptation, which

connected with a choice of the e-th BP analogue BII for
the j-th CP component of the i-th level of the multi-level
precedents base;

R'ij— acceptable risk R connected with possible ad-

aptation during a choice of the e-th BP analogue BII for
the j-th CP component of the i-th level of the multi-level
precedents base;

tj;e — time of the e-th BP analogue adaptation, which

was selected for the j-th CP component of the i-th level
of multi-level precedents base;
lije — adaptation risks of the e-th BP analogue select-

ed for the j-th CP component of the i-th level of multi-
level precedents base.

The technology of synthesis based on system de-
sign conception “from up-to-down” is proposed to
forming of multi-level business processes complex for
creation a new CP.

The main stages of multi-level BP complex syn-
thesis can be represented in such a way:

The first stage. For a new CP the search for the BP
complex in the form of an existing analogue at the sys-

tem level is carried out. In the absence of an analogue,
we move on to the next stage associated with the search
for analogues of BP for subsystems.

The I-th stage. At the i-th level of the multilevel
CP architecture, a search is carried out in the precedents
base of the e-th analogue of the BP for the j-th CP com-
ponent of the i-th level. If it is necessary, the found ana-
logue of BP adapts to the management tasks of creating
the j-th component. In case of the absence of an ana-
logue of the BP for the j-th component, the formation of
a new BP which corresponds to the objectives of man-
agement to create a new innovative component (IC).

The N-th stage. At the N-th level of the CP archi-
tecture the search for analogs of the BP for the j-th
components of the lowest level of representation of the
multilevel architecture of the new CP is carried out.

The proposed method of synthesis requires taking
into account the main indicators - costs, time and risks
associated with the organization of a multi-level com-
plex of BP to manage the creation of a new CP.

As instance, the task of minimizing the costs W
associated with the formation of a multi-level set of
business processes for management tasks to create a
new CP is given.

It is necessary to minimize the costs W:

N n Mmj N
W = z WijeXije zzqij* (7
i=1 j=1 e=1 i=1l j=1

under constraints:

N N M
Z<2,2=3 3"z, ®)

i1 =L el
N MM N b
T<STT=2"3" D tieXie+ D, D L, 9)
i=1 j=1 e=1 i=1 j=1
N n M N P
R<R'R= Z rIje ,Je+22r;j, (10)
i=

1 j=1 e= i=1l j=1
where Z', T', R' — the acceptable is distance between
the BP analogues, time and risks connected with form-
ing of the multi-level BP complex for management tasks
to create a new CP;

qjj — costs connected with forming a new BP for

management tasks to create a new j-th component for
i-th level of CP multi-level architecture;
n; — the number of possible BP analogues for the

j-th component of the i-th level of precedents base;
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p; — the number of a new BP which are need to be

formed for the i-th level of multi-level BP complex de-
tail for a new CP creation;

t'_j — time spent on the forming of a new BP in the

creation of the j-th component of the i-th level of the
multi-level architecture of a new CP;

ri'j — risks connected with forming a new BP to the

j-th component creation of the i-th level of the multi-
level architecture of a new CP.

The previous tasks were connected with forming
and further planning of business processes for complex
product creation with accounting of component repre-
sentation of complex product architecture and active
using of positive experience of past developments in a
form of precedents. Designed business processes com-
plex includes different BP types: BP CR, BP AC and
BP IC. Synthesis of CP architecture for BP complex
forming was carried out by system ideology “from up-
to-down”. For modeling of planned BP executions its
initialization will carry out in “from down-to -up”, start-
ing with execution of BP from the lowest N-th level,
and connect with using of BP CR, it adaptation and us-
ing as BP AC and creation new BP ICs at the low level
of complex product representation. Transfer to the next
(n-1)-th level and in further to the (i-1)-th one carries
out only after a total execution all of BPs of the i-th lev-
el. That’s why the synchronization is necessary in BP
realization at the i-th level to transfer to the (i-1)-th one.
The event-based simulation is a convenient method for
modeling dynamic processes connected with realization
of business processes and its synchronization. The mod-
el of imitation for BP realization research is designed
based on agent representation using by JADE platform.
This model consists of the following agents:

1. Agent “initialization”. This agent is used for the
start BP to a CP creation at the lowest architecture level.

2. Agent “delay of time”. The delay is simulated in
the implementation time depending on a BP type (BP
CR, BP AC, BP IC).

3. Agent “synchronizer”. This agent is used to
transition from the executed BPs of i-th level to the BPs
of the (i-1)-th one. The transition is carry out only in
case of totally implementation of all BPs of the i-th lev-
el which are included in the j-th BP of the (i-1)-th level.

4. Agent “risk”. Possible BPs violations are imitat-
ed which are lead to the time increase of BP realization.

5. Agent “BP complex”. The multi-level structure
of BP complex to creation a new CP is formed for the
further research using of this agent.

6. Agent “monitor”. Using of this agent time
changes and new events are planned to start and end of
the BP realization.

7. Agent “results”. The result obtaining is carried
out in a form of time realization of a BP complex con-
nected with a new CP creation. “Narrow places” are
researched in a BP complex in a form of BP delaying
realization of other BPs.

In fig. 2 the structure scheme of agent-based mod-
eling of multi-level business processes complex to crea-
tion a new complex product is represented.

5. Agent
1. Agent BP complex 2. Agent
“initialization” “delay of
time”
v
8. Agent /
“monitor” \
4. Agent 7. Agent 3. Agent
“risk” “results” “synchronizer”

Fig. 2. The structure scheme of agent-based modeling
of multi-level business processes complex

Conclusion

The research was carried out which connected with
forming of multi-level business processes complex
which need for a new complex product creation. The
tree-like architecture of a complex product was formed
in a component representation. Three main components
are separated in the complex product architecture:

- components of reuse,

- adapted and modernize components,

- innovative components.

Creation peculiarities of each type of components
leaded to the necessity of forming different types of
business processes. The structure of multi-level business
processes complex was developed, which totally corre-
sponds to the multi-level architecture of a complex
product. The precedents base, which corresponds to the
multi-level structure of business processes to creation a
complex product, was formed to use an experience of
past developments. The set of analogues was separated
for the each component of a complex product in prece-
dents base. The search for the best solution for business
processes is carried out either in quantitative or qualita-
tive assessments of analogue proximity to the designing
component. The synthesis of the multi-level business
processes complex was carried out using of system ide-
ology “from up-to-down”. The optimization model
based on an integer (Boolean) programming was devel-
oped for the minimization of costs, time and risks con-
nected with using of business processes for management
tasks of a complex product creation. The event-based
simulation model using of agent-based representation
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was developed for the validation of the formed business
processes multi-level complex for a creation of a new
complex product. The timing of business processes to
create a new complex product, taking into account the
possible risks, are determined by the path of movement
"from down-to-up" during modeling, which is associat-
ed with the use of business processes and its synchroni-
zation for transmission from lower to upper level.

Proposed approach in the beginning stage allows
you to form a multi-level complex of business processes
for organization and management of creation of a new
complex product.

The scientific novelty of the study is related to the
development of a method of forming complex business
processes to create a new complex product based on the
structure of the product component and the use of posi-
tive experience of past developments in the form of
precedents.
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MOJEJIMPOBAHUE BU3HEC-IIPOLIECCOB PA3BUBAIOIIET OCS ITPEIITPUSITUSI
151 CO3JIAHUSI CJIOKHBIX U3IEJIUI
C MHOI'OYPOBHEBOM KOMIIOHEHTHBIA APXUTEKTYPOI

0. E. ®eooposuu, 10. JI. Ilponuaxos, A. B. Enu3zesa, 10. A. /lewenko

CraBuTCs U pemaercs 3a1a4a UCCIIel0BaHUs OM3HEC-TIPOIIECCOB, CBS3aHHBIX C OPraHM3aIled U yNpaBIeHU-

€M MPOCKTaMHU IO CO3JaHHWI0O HOBBIX CJIOKHBIX TEXHUYCCKUX I/I3I[€J'II/II71 B a3pOKOCMHQ€CKOﬁ, CyI[OC’IpOHTeJII;HOﬁ u
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JPYTUX OTPACISAX MAIIUHOCTPOCHUSA. AKTYaJbHOCTh MCCJICIOBAHUS CBsA3aHA C IUIAHUPOBAHHEM MHOXKECTBA OM3HEC-
MPOLIECCOB C YYETOM apXHUTEKTYPHOI'O IMPEACTABICHUS CIOXKHOIO CO3JaBaeMoro uszeius. lLlenpio uccieaoBaHus
siBIsieTcst (POPMHUPOBAHUE HOBOTO METOJ[a CHHTE3a MHOTOYPOBHEBOTO KOMILIEKCa OU3HEC-IPOLIECCOB ISl yIIpaBiie-
HUS CO3[JaHHEM HOBOM TEXHHKH C YUYETOM MHOTOKOMIIOHCHTHOT'O MPEJCTABICHUS APXUTEKTYPhI CJIOXKHOTO H3/ICIHS.
Boubllioe BHUMaHHE Y/ICIECHO apXUTEKTYpPE CIIOIKHOTO M3IENUsl, KOTOpasi MPEACTaBICHA B BUAEC MHOXECTBA CBS3aH-
HBIX MEXIYy cO00i KOMIOHEHTOB. BBIIENSIOTCS THUIBI KOMIOHEHTOB: [TOBTOPHOTO HCIIOJB30BAHUS, KOMIOHEHTHI,
KOTOPBIC aIaTUPYIOTCS K TPEOOBAHUSIM HOBOTO U3JICIUs; MHHOBAIIMOHHBIC KOMIIOHCHTHI. THIIBI KOMIIOHCHT UCCIIe-
JIYIOTCSI C TOYKHU 3peHUs] HOPMUPOBAHUS MHOKECTBA OM3HEC-TIPOIIECCOB 10 UX CO3JAHHIO, C YIETOM OCHOBHBIX IO-
KazaTeseil (3aTpathl, BpeMs BBIMOJIHEHUS, pyuckr). Mcoab30BaHue MOJI0KUATEIBHOTO OMbBITA MPOILIBIX Pa3paboTOK
B BHJE TOTOBBIX JUISi UCIIOJIL30BAHKS OW3HEC-TPOLECCOB, MO3BOJISIOT MHHUMH3HPOBATh PUCKU, 4 HOBbIE OW3HEC-
pelieHust 00eCeYrBaOT KOHKYPEHTOCIIOCOOHOCTh CIIOKHOTO m3nenus. CTpouTcs: HHPOpPMAMOHHAs 0a3a TIOI0KH-
TEJIbHBIX IMPONUIBIX OWU3HEC-TPOLECCOB B BHJE 0a3bl MpeleleHTOB. baza mpereeHTOB UCTOIb3yeTCs Ui MOUCKa
OJM3KKX aHAJIOrOB TOTOBBIX JUIS HCIOJb30BaHUs On3Hec-mpoueccoB. DOpMHUPYETCs KOMILIEKC OM3HEC-TPOIIECCOB,
CBSI3aHHBIX C YIPABICHUEM CO3JIaHUsI CIOXKHOTO U3JCIHs, KOTOPOEC HMEET MHOTOYPOBHEBOE MPEICTABICHUE MOTHO-
CThIO COOTBETCTBYCT JAPCBOBHUIHON KOMIIOHCHTHON apXHTEKType CIIOKHOTO m3nenus. [1ocTpoeH MeTon CHHTEe3a
KOMIUIEKCa OM3HEC-MPOIIECCOB, KOTOPBIC IUTAHUPYIOTCS SISl BBIMOJHEHHS 33/1a4 YIPABJICHHs MPOCSKTAMH CO3JaHuUs
CJIOKHBIX I/ISI[eJ'II/Iﬁ Ppa3BUBAIOIICTOC MPCANIPUATHA, KOTOpLIﬁ OCHOBAH Ha CUCTEMHOM HNPUHOHUIIC MMPOCKTUPOBAHUA
«CBCPXY-BHU3M. HOCTpOGHa ONTUMU3AINOHHAsA MOAECJb JJId MOUCKa MUHUMAJIbHBIX 3aTpaT, BpEMCHU U PUCKOB IIpU
(dbopMUpOBaHUKM OU3HEC-TIPOLIECCOB, KOTOpas YYMUTHIBAET MHOTOYPOBHEBYIO CTPYKTYpPY KOMILIeKca OHU3HeC-
nporieccoB. JIJisl UCCIIEIOBAHUSI YCTICIIHOTO BBIMOJHEHUS 3aIJIAHUPOBAHHBIX OM3HEC-MPOLIECCOB, CBA3AHHBIX C CO-
3JaHUEM CJIOKHOT'O M3CJIMA, MCHOJIB3YCTCA MMUTAIIMOHHASA CO6bITPII>iHaS[ MOJCJIIb B BUJIC MHOXXECTBA CBsA3aHHBIX
areHToB. Pe3ynbTaThl MPOBEJCHHOIO HCCIIEAOBAHUS 11EIeCO00Pa3HO UCMOIb30BaTh B MPAKTHKE CO3JaHUS MHHOBA-
LMUOHHBIX TEXHUYECKUX U3IETUN CO CI0XKHONW MHOIOYPOBHEBOW KOMIIOHEHTHOU apXUTEKTYPOU Ui OpraHU3alUuK 1
IUTAHUPOBaHMS OU3HEC-TIPOIIECCOB, CBA3aHHBIX C YIPABICHUEM pa3paboTkoi. Mcmoab30BaHbl MAaTEMaTHUECKUE Me-
TOABI: CUCTEMHBIN aHaJIn3, TCOopus NMpEeUCaACHTOB, HeKCI/IKOFpa(bI/I‘IeCKOC YHopsAA0OYUBAHNUEC, KOMIIOHCHTHOC IPOCKTHU-
pOBaHHe, HETOYUCICHHAS ONTUMH3ALUSI, UMUTALIMOHHOE MOJICTUPOBAHHUE.

KutioueBble €j10Ba: CIIOKHOE U3Jenue; OU3Hec-Tpolecc; Ou3Hec-penieHus!; mpeleaeHT; KOMIIOHEHTHAs ap-
XI/ITCKTypa; OIITUMMU3ALIU, aT€HTHOE MOACJIMpPOBaHUC.

MOJEJIOBAHHA BIBHEC-TPOLECIB HIAITPUEMCTBA, IIIO PO3BUBAETHCA,
JJISI CTBOPEHHSA CKJIATHUX BUPOBIB
3 BATATBOPIBHEBOIO KOMITIOHEHTHOIO APXITEKTYPOIO

0. €. Deooposuu, 10. JI. Ilponuaxos, A. B. €nizesa, 10. O. Jlewienko

CraBUTBCS Ta BUPIIIYETHCS 3a]ja9a JOCHTIPKEHHS Oi3HeC-TIpoIIeciB, OB I3aHUX 3 OPTaHi3ali€lo Ta yIpaBiiH-
HSIM TIPOEKTaMH 31 CTBOPEHHS HOBUX CKJIaJIHUX TEXHIYHUX BHUPOOIB y aepOKOCMIiuHil, CyAHOOYAIBENbHIN Ta 1HIINX
ramy3sX MallMHOOYAyBaHHS. AKTYaJIBHICTh JOCIIJUKEHHS I0B’s3aHa 3 IUIAHYBaHHSIM MHOXXHHM Oi3HEC-TIPOIIECIB 3
ypaxyBaHHSIM apXiTeKTYPHOTO NPEACTaBJICHHS CKJIQJIHOTO BUPOOY, KU CTBOPIOEThCA. MeTo0 JOCIiIKEeHHS € (o-
PMyBaHHSI HOBOT'O METOJy CHHTE3Yy 0araTopiBHEBOIO KOMIUIEKCY Oi3HEC-NPOILECIB AJs YIPaBIiHHS CTBOPEHHSIM
HOBOI TEXHIKH 3 ypaxyBaHHSIM 0araTOKOMIIOHEHTHOTO IPEJCTABICHHSA apXiTeKTypH CKJIagHOTO BUpoOy. Bemuky
yBary MpHIUIEHO apXiTeKTypi CKIATHOTO BHPOOY, sSKa MPEICTaBICHA Y BUIIISII MHOKMHH TIOB’SI3aHUX MiXK cO00I0
KOMITOHEHT. BiOKpEeMIIIOIOTHCS THITM KOMIIOHEHT: IOBTOPHOTO BUKOPHUCTAHHS; KOMIIOHEHTH, SIKI aJanTylThCs 10
BHMOT HOBOTO BHpPOOY; IHHOBaIiWHI KOMIOHEHTH. THIHM KOMIIOHEHT IOCHIDKYIOTBCS 3 TOUKH 30py (popMyBaHHS
MHOXXUHH 0i3HEC-ITPOILIECIB MO0 TX CTBOPEHHS, 3 YpaXyBaHHSIM OCHOBHHUX ITOKa3HHKIB (BUTPATH, YaC BUKOHAHHS,
PHU3HMKH). BUKOpPHUCTaHHS MO3UTHBHOTO JIOCBIy MUHYJIMX PO3POOOK y BUIIISA/I TOTOBHX JUISi BUKOPHCTAaHHS Oi3HecC-
MIPOIIECiB, JO3BOJIIIOTH MiHIMI3yBaTH PH3WKH, a HOBi Oi3HecC-pilIeHHS 3a0e3MedyloTh KOHKYPEHTOCIPOMOXKHICTB
cKiIagHOro BUpoOy. Bynyerscst indopmaniiina 6a3a NO3UTHBHUX MUHYIHX Oi3Hec-TpoleciB y BUTIIAI 6a3u mpere-
JeHTiB. basa npenienieHTiB BUKOPHCTOBYETHCS ISl OMIYKY OJIM3BKUX AaHAJIOTiB TOTOBUX JUISi BUKOPHCTAHHS Oi3Hec-
nporieciB. PopMyeThcsi KOMIUIEKC Oi3HEC-TPOIECiB, MOB’S3aHUX Y YMNPaBIiHHIM CTBOPEHHS CKIAIHOTO BUPOOY,
AKUH Mae OaraTopiBHEBe IPEICTABICHHS, K€ IMOBHICTIO BiAIMOBiNAE IEpEeBOBHIHIM KOMIIOHEHTHIN apXiTeKTypi
ckiagHoro BUpoOy. [1oOynoBaHO MeTOA CHHTE3Y KOMIUIEKCY Oi3Hec-IpOoLeciB, SIKi IUIAHYIOTBCS JUISi BUKOHAHHS
3aBIaHb YIPABIiHHA MPOEKTAMHU CTBOPEHHS CKIQIHUX BUPOOIB MiAMPUEMCTBA, IO PO3BUBAETHLCS, 3aCHOBAHUH Ha
CHCTEMHOMY TPUHITUII MTPOEKTYBaHHS «3ropu-BHU3». [I00y0BaHa onTUMi3aliitHa MOAETh IS TIOIIYKY MiHIMalb-
HHUX BHUTpAT, 4acy Ta pU3MKIB pH (GOpMyBaHHI Oi3HEC-TIPOLECIB, KA BPaXOBY€E OaraTopiBHEBY CTPYKTYPY KOMIUIEK-
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cy Oi3Hec-mpoueciB. s AOCHUKEHHS YCHIIIHOTO BHKOHAHHS 3allJIJaHOBaHMX Oi3HEC-NpoLeciB, IOB’A3aHUX 31
CTBOPEHHSM CKJIATHOTO BHPOOY, BUKOPHUCTOBYETHCS IMITaIliifHA MOAiHHA MOJETh Y BUTIIAAI MHOXHHHU TIOB’SI3aHIX
areHTiB. Pe3ynpTaTi MpoBeIeHOro MOCTIKeHHS JOLUIIHPHO BUKOPHUCTOBYBATH y TIPAKTHUIlI CTBOPEHHS 1HHOBALIHHUX
TEXHIYHMX BHPOOIB 31 CKJIaIHOIO OaraTopiBHEBOIO KOMIIOHEHTHOIO apXiTEKTYPOO JUIs OpraHi3auil Ta IUlaHyBaHHS
0i3HeC-TIPOIIECiB, TTOB’SI3aHUX 3 YIPABIIHHAM pO3pOOKO0. BUKopucTaHi MaTeMaTnyHi METOAW: CUCTEMHHUHN aHai3,
TEOopis MPENeCHTIB, IEKCUKOorpadiyHe BIOPSAKYBAaHHS, KOMIIOHCHTHE MIPOCKTYBAaHH, [IUIOYHCEbHA ONTHMI3aIlis,
iMiTaliiiHe MOJICITIOBaHHSI.

KuarouoBi ciioBa: ckiagauii BupiO; Oi3Hec-mporiec; Oi3HeC-pillieHHs; MPEIEICHT; KOMIIOHEHTHA apXIiTeKTYpa;
OIITHUMI3allisl, arT€HTHE MOJIEIIOBAHHS.
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