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METHOD AND INFORMATION TECHNOLOGY TO RESEARCH
THE COMPONENT ARCHITECTURE OF PRODUCTS
TO JUSTIFY INVESTMENTS OF HIGH-TECH ENTERPRISE

The development of enterprises in strategic industries depends on funding made innovative products that are in
demand in the markets for high-tech products. The interest of investors depends on the innovation and com-
petitiveness of the products that the enterprise can produce. The enterprise should make a new, diversified
portfolio of orders to attract funding from potential investors. The innovativeness of the product is determined
by the novelty of the components in its composition. Therefore, the pressing challenge is to study the innova-
tion of high-tech products based on their component architecture. It makes it possible for investors to assess
the possibility of enterprise financing while making a promising diversified portfolio of orders. The study de-
velops a method to justify investments into the new orders that are based on the research of the component ar-
chitecture of the complex product.

The tasks analyzed the product component architecture innovation and investment attractiveness, justify and
select the diversified portfolio of orders, simulate and assess orders portfolio feasibility are stated and solved.
The paper proposes the component method that makes it possible to evaluate the architecture of the new prod-
uct in terms of innovation and investment attractiveness. The research of innovation is conducted depending on
the composition of the components in the architecture of the whole product. These components can be either
new that require a new cycle of creation, or “old” ones, taken from previous experience with the possible ad-
aptation to the technical requirements of the new product. By using the proposed multifactor planning of the
experiment, the possible options are considered and the main indicators of the new product are assessed: in-
vestment attractiveness, costs, timelines, and risks of order fulfillment. Using lexicographic ordering of alter-
natives the compromised selection of the optimal option in terms of limited capabilities of the enterprise is
conducted. To optimize the diversified portfolio of orders the method of integer (Boolean) programming is
used. Investment attractiveness is used as a target function. The restrictions consider allowable costs, time-
lines, and risks of the orders portfolio fulfillment.

In the last part of the paper, the method of simulation agent modeling in a form of applied information tech-
nology is used to assess the timeline for order fulfillment and the impact of risks on the feasibility of the diver-
sified portfolio of orders.

The novelty of the results is related to the justification of the choice of a diversified portfolio of orders, which
in contrast to the already existing approaches, is based on the advanced component architecture of complex
products and the simulation of orders portfolio selection considering innovation and investor interests.

The proposed method and information technology are planned for the future development of an enterprise that
makes it possible to assess the competitiveness of products, as well as the possibility to attract funding.

Key words: component architecture; high-tech production; competitiveness; investment attractiveness; innova-
tiveness of high-tech products; optimization of diversification of orders portfolio; agent-based simulation; ap-
plied information technology.

investors [1]. The transition to the new innovative
production technologies that fully meet the requirements

Introduction

Increasing competition between producers of high-
tech products, as well as unstable behavior of markets,
leads to the need for innovative development of
enterprises, diversification of their activities and making
the portfolio of future orders, which is interesting for

of Industry 4.0 depends on the impact of political and
economic risks [2]. Thus, there is a contradiction
between the desire of developing enterprises to intro-
duce innovations and the lack of scientific justification
for the diversification of their production activities to
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attract investments [3]. This raises a complex scientific
and technical problem of a compromise nature for
developing enterprise to create a diversified portfolio of
orders, which on the one hand is interesting for
investors due to its innovative attractiveness and
possible competitiveness in the market of high-tech
products, and on the other — may result in longer time
periods because of possible risks, as well as unjustified
economic costs when creating the innovative products.

The goal of the publication is to develop a
scientific justification for the method of attracting
investments into the innovative development of the
enterprise. In order to achieve this goal the following
tasks are solved in the paper:

1. Propose the component method to analyze
innovation of high-tech products being created.

2. Conduct the research of the investment
attractiveness of the innovative order by means of
expert assessments and the method of experiments
planning.

3. Justify the composition of the diversified
orders portfolio for investment, considering the limited
capabilities of the enterprise on the basis of integer
optimization method.

4. Simulate the execution of the orders portfolio
on the basis of agent information technology.

The structure of the paper fully corresponds to the
tasks to be solved and consists of the following sections:

1. Component method to research the architecture
of innovative product.

2. Research of investment attractiveness of the
innovative order.

3. Justification of the diversified orders portfolio
composition.

4. Simulation of the diversified orders portfolio
execution.

1. Component method to research
the architecture of innovative product

The component method is based on the division of
architecture of a high-tech product into components
with a modular structure and the possibility to combine
them to create new products [4, 5]. In this case the basic
platform consists of many basic components and is de-
veloped by a separate group of highly qualified design-
ers with the prospect of forming a new family of com-
petitive products. In the course of fulfilling a specific
order, the selection and structuring of basic components
with their possible adaptation to the requirements and
technical characteristics of the new product is carried
out.

In the component representation of a complex
high-tech product, it is possible to separate the follow-
ing components:

- simple components used at the lower levels of
product architecture;

- complex components, which are structurally in-
terconnected simple components;

- components of past positive experience of use in
a number of generations of the product;

- new components not used before and that need to
be created, i.e. full life cycle is required, which includes
R&D, training and serial production.

It should be noted that the creation of new compo-
nents may increase the design time, retraining of per-
sonnel and new technological equipment [6]. The great-
er number of new components in the architecture of a
new product will cause the greater design time and the
cost of creating a new product. In addition, it may in-
crease the risks of product sales, which may affect the
possible risks of investors attracting.

2. Research of investment attractiveness
of the innovative order

In the course of assessing the capabilities of a de-
veloping enterprise diversifying to fulfill new innova-
tive orders, a component architecture in the presentation
of a complex product, which may contain both "old"
known components that need to be adapted (changed) to
the technical requirements of the new product and new
innovative components that add investment attractive-
ness due to possible competitiveness in the market of
high-tech products.

The following main indicators will be used in or-
der to assess the creation of a new product:

- percentage ratio of new and "old" components —
P (%);

- innovative attractiveness (in the form of level or
qualitative assessments) — Q;

- cost of creating a new product — W,

- timelines of creation of a new product — T;

- risks of creating a new product - R.

The research solution will be carried out in three
stages:

1. Evaluation of innovativeness of a single order
for the manufacture of a new high-tech product.

2. Estimation of diversified orders portfolio of the
developing enterprise.

3. Modeling the execution of the orders portfolio.

For the purpose of studying the innovativeness of a
single order, the expert opinion designed in the form of
a set of estimates and presented using a multifactorial
experiment plan was used.

A complete factorial experiment enables assess-
ment of the product innovativeness by changing the
values of factors. Individual components of the product
can be used as factors in the form of new or "old" com-
ponents.
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Let us assume that individual component in the

form of a factor x; equals:

x;=1, if the j-th component has an innovative na-

ture, i.e. is new;
x;=0, if the j-th component was taken from past

experience (in the form of "old" one) with possible fur-
ther adaptation to technical requirements of the new
product.

The complete factorial experiment (PFE) contains
a complete list of values of all factors and has the fol-
lowing form for three components in the new product

(Fig. 1):

ten-point scale; W, T, R are costs, production timelines,
risks, which are presented in the quality scale:

A — the best value of the indicator;

B — excellent value of the indicator;

C —good value of the indicator;

D — fair value of the indicator;

E — satisfactory value of the indicator.
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Fig. 1. Complete factorial experiment

Here, the combination 010, for instance, means
that in the new product, the first and third components
were taken from past experience, whereas the second is
a new component. As an example, various models of the
created family of aircraft An-178 can be considered,
where the main components are fuselage (x1), engine
(x2), avionics (x3). Then 111 means the complete inno-
vation of the product, which contains new components.
The right columns in the PFE plan contains "responses"
of experiment which are expert estimations of innova-
tion in the form of P (%) values, and also estimations
concerning investment attractiveness (Q), costs for crea-
tion (W), timelines of manufacturing (T), risks of prod-
uct creation (R).

This experimental plan is multi-responsive and en-
ables simultaneous evaluation of the indicators of inter-
est: P (%), Q, W, T, R. Both quantitative and qualitative
values of indicators can be used as expert estimates. For
the quantitative values of indicators, it is possible, from
the results of the experiment with the participation of
experts, to build a regressive correlation and to identify
significant factors (components) that affect investment
attractiveness. Further is an illustrated example of PFE
use for expert evaluation of possible modifications of
An-178 (Fig. 2).

In this example, P (%) corresponds to the percent-
age ratio of new/"old" components, Q is a quantitative
assessment of the level of investment attractiveness on a

Fig. 2. An illustrated example of a multi-response
complete factorial experiment

With the help of PFE and using a standard method
of calculation one can obtain the following regression
using quantitative values of investment attractiveness:

Q =Dy +b;X; +byX, +baXg +bpX X, +
+D;3X X3 + Dog X5 X5 + DyogXy X Xs.

In the course of calculations for PFE, it is neces-
sary to represent zero as the lower value of "-1"factor,
and to represent one as the upper value of "+1" factor.

Taking into consideration the importance of the
linear part of regression dependence only for assessment
of importance of factors, we obtain:

y =Dy +b;X; +DbyXy +baxg =
=4,75+2X; +1,5X, + X3.

This shows that for illustrated example of as-
sessing the investment attractiveness of An-178 aircraft,
the important factor is the modification of the fuselage,
less important factor is the modification of the engine,
and the least important one is the avionics.

The values of all P (%), Q, W, T, R indicators in
both quantitative and qualitative forms of presentation
shall be taken into account to choose an aircraft model
interesting for investors.

For this purpose the lexicographic ordering of val-
ues of indicators is used. The values of indicators are
placed in the form of a series, where the most important
indicator is in the first place, and the least important is
in the last place.
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Suppose the indicators are ranged in the following
importance order:

QWTR

Then estimates of all possible options for upgrad-
ing An-178 can be represented as a set:

1L.1,AAA
2.2,B,B, A
3.3,B,C,C
4.5,C,C,C
5.4,B,D,C
6.6,C,D,C
7.7,0,D,D
8.10,E,E E.

Then options for aircraft modification are lexico-
graphically organized and we obtain the following:
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Investment attractiveness will be greatest in the 8th
option. However, this option has the worst values of all
recent indicators (W, T, R). To choose a compromise
option, the "threshold" value of indicators will be used,

which is set by experts in the form of |5 B, B, B

"word". Taking into account the lexicographic ordering,
this "word" is put in the received ordered list of options
for aircraft modification. We obtain the following:

8.10,E,E E
7.7,D0,D,D
6.6,C,D,C
5 B, B B
4.5,C,C,C
5.4,B,D,C
3.3,B,C,C
2.2,B,B, A
L1L,AAA

This demonstrated that the compromise option
with innovative attractiveness is in the set:

0,E E,
, D
C

o ~N ©
o N B

E
. ,D,D
.6,C, D, C.

Given the values of indicators W, T, R, it is advis-
able to invest in the modernization project 7. 7, D, D, D
with good values of W, T, R indicators and fairly good
investment attractiveness.

3. Justification of the diversified orders
portfolio composition

The process of forming a diversified orders portfo-
lio of a developing enterprise shall take into account
possible large dimension of the problem, which is asso-
ciated with both the number of components in the archi-
tecture of innovative products and the number of orders
in the portfolio [7]. Therefore, to solve this problem the
methods of integer (Boolean) programming are used.
For this purpose variables x,; are introduced, where:

1, if the j,, innovation component
will be used in the k, product;

Xy =
K0, if the Jin component from previous

experience will be used in the ky, product.

Then w,; is the cost of creating the j-th innovative

component in the k-th product;

w'kj is the cost of adapting the j-th component tak-
en from past experience to the technical requirements of

the k-th product;

t,; is the timelines for creation of the j-th innova-

tive component for the k-th product;
t]q- is the timelines for adaptation of the j-th com-

ponent taken from past experience to the technical re-
quirements of the k-th product;

rj is the risks associated with creation of the j-th

innovative component of the k-th product;
r{q- is the risks of adaptation of the j-th component

taken from past experience to the technical requirements
of the k-th product.

The costs of executing a diversified orders portfo-
lio, which consists of N orders (products), include two
components:

N ny N ny
k=1 =1 k=1 j=1

where (l—xkj)w'kj is the costs associated with the use

(adaptation) of the j-th component taken from past expe-
rience to the technical requirements of the k-th product;
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Xy "Wy are the costs associated with creating an T is admissible timelines of execution of diversified

innovative component in the k-th product.
The timelines of execution of the orders portfolio
are calculated as follows:

N Ny ) N Ny
T= ZZ(l—xkj)tkj+ZZxkj-tkj.

k=L j=1 k=l j=L

Risks of realization of the diversified orders port-
folio are calculated as follows:

N Ny . N Ny
R=D D @-xg)ig+ D, > Xig-li:

k=1 j=1 k=1 j=1

The main criterion related to the investment attrac-
tiveness of the diversified portfolio of N orders (prod-
ucts) is calculated as follows:

N Ny N Ng
Q= ZZ(l—ij)% +szkj "Gy

k=1 j=1 k=1 j=1

where q'kj is investment attractiveness of the k-th order,

which uses the j-th component taken from past experi-
ence;

Qi Is investment attractiveness of the k-th order,

which uses the j-th innovation component.
The investment attractiveness of the diversified or-
ders portfolio shall be maximized:

N Ny
maxQ,Q = D" (L- Xy +

k=1 j=1

N Ny
DI R IR

k=1 j=1

In addition, it is necessary to meet the restrictions
on costs, timelines for the orders portfolio and risks:

N Ny ) N N
W<W,W = ZZ(l—ij)ij JrZ:Z:ij Wy

k1 kel o
T<T Z(l ij)tkj +szkj By
) P
N
R<R :ZZ(l—xkj)rl;ﬁzzk:xkj-rkj,
) k=1 o1

where W is eligible costs associated with the execution
of the diversified orders portfolio;

orders portfolio;

R is acceptable risks associated with the implemen-
tation of a diversified orders portfolio.

4. Simulation of the diversified
orders portfolio execution

For the purpose of modeling the diversified orders
portfolio, an applied information technology of agent-
based simulation modeling was developed [8]. The
modeling will take into account the timeline of execu-
tion of the orders portfolio, as well as the impact of risks
on the timelines and realization of orders.

Simulation modeling of the diversified orders port-
folio of enterprise requires the following types of
agents:

1. Agent of generation of the order execution
commencement.

2. Agent of previous work related to the prepara-
tion of manufacturing of product components (new or
"old").

3. Agent for creation of a new component.

4. Agent for adaptation of components taken from
past experience to the technical requirements of the new
product.

5. Agent connected with logistics of moving man-
ufactured components to assembly production.

6. Agent of preparation of assembly production of
a new high-tech product.

7. Agent of assembly work on the manufactured
new product.

8. Agent of simulation of risks concerning perfor-
mance of works during creation of a new product.

9. Agent MONITOR to control the progress of
simulation event modeling.

10. Agent of description of component architecture
of a new product.

11. Agent of simulation results.

Fig. 3 shows a block diagram of the agent-based
model for implementation of diversified orders portfolio
of the developing enterprise.

Conclusions

A method for analyzing the diversified orders port-
folio to assess the investment attractiveness of a devel-
oping enterprise was developed. The method is complex
because it contains an analysis of the investment attrac-
tiveness of a single innovation order, a study of the di-
versified orders portfolio, as well as modeling the im-
plementation of a diversified orders portfolio in terms of
risks and restrictions of the developing enterprise.
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. architecture i
1. Order generation description agent arc_hlt_ecture
agent |l \ / description agent
9. MONITOR
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1. Order /
generation agent /

11. Agent
of simulation
results

3. Agent of work 5. Logistics
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to create a new
component <3
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works ? preparation

/ agent
8. Risk simulation
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\ 7. Assembly
production
agent
A
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9| previous works \ 4. Agent of work 5. Logistics
on component agent
adaptation >

Fig. 3. Block diagram of agent-based modeling
of the diversified orders portfolio of enterprise

Modern methods of system analysis, component
design, multi-criteria optimization, expert evaluation
and agent-based modeling in the form of applied infor-
mation technology are used.

The proposed approach shall be used in the tasks
of strategic planning of a developing enterprise to en-
sure its investment attractiveness and competitiveness in
the market of high-tech products.
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METO/ 1 TH®OPMAIIMOHHAS TEXHOJIOT'USI UCCJIEJJOBAHU S KOMIIOHEHTHOM
APXUTEKTYPbI U3JEJUMI ]I OGOCHOBAHU S UHBECTUILINI
BBICOKOTEXHOJIOT'MYECKOI'O ITPEAITPUATHUSA

O. E. ®eooposuu, O. C. ¥Ypyckuu, 10. JI. Ilponuaxos, M. H. JIyxanun

OOocHOBaHME M BHIOOP CTPATEruy Pa3BUTHSI IIPOMBIIUICHHBIX MPEANPUSTHN, CBI3aHHBIX C CO3JJAHUEM BBICO-
KOTEXHOJIOTMUHOM NpOAYKIHH, 3aBUCUT OT MHBECTUPOBAHUS ITUX Hpe}]HpI/IﬂTI/II‘/II B YCJIOBUSAX OIr'paHUYCHHBIX BO3-
MOXKHOCTEH (bI/IHaHCI/IpOBaHI/IS[, HaJIU4usl MOJIUTUYICCKUX U DKOHOMHUYECKHX BBI3OBOB U YI'pO3. l_[pI/IBHGKaTeHbHOCTI:
MNpOAYKIHKU 3aBUCHUT OT BO3MOKHOM KOHKypeHTOCl'IOCO6HOCTI/I U MHHOBAIIMOHHOCTU TIPOAYKIMH, KOTOPYIO IIPEI-
NPUATHE MOXKET ITOCTABNIATh HAa PHIHKHM BBICOKOTEXHOJIOTMYHBIX M3JeiHi. B myOnukanuu npeioxkeH HOBBIH KOM-
TIOHEHTHBIM METOJI, KOTOPBIi MO3BOMIAET OLIEHUTh ApXUTEKTYPY HOBOTO M3JIEIIHs], C TOUKHU 3PEHHSI HHHOBAIIMOHHON U
HMHBECTHLMOHHOM MPUBJICKATEIbHOCTH.

ITpoBonuTcs Mccneq0BaHHE MHHOBAILMOHHOCTH B 3aBHCHMOCTH OT COCTaBa KOMIIOHEHT B apXUTEKTYype H3e-
JMs1, KOTOpBIE MOT'YT OBITH KaK HOBBIMH M TPEOYIOT HOBOTO LIMKJIA CO3JAHUS, TaK U M «CTapbIMU», TEMH, KOTOpbIE
OBLIM B3ATHI U3 IPOIUIOTO ONBITA C BO3MOXKHOW afanTanuel K TeXHH4ecKUM TpeGoBaHUsAM HoBoro usaenus. C mo-
MOIIBIO IPEJIOKEHHOIO MHOTO(AKTOPHOIO IUIAHHPOBAHMS SKCIICPHMEHTA OLIEHMBAECTCS OCHOBHBIC IOKAa3aTeNH
HOBOTO M3JIEJINsS: MHBECTUIIOHHAS NIPUBIIEKATENFHOCTD, PACXO/bI, CPOKH U PUCKHU BBIMIOJIHEHHUS 3aKa30B. C UCIIONb-
30BaHHEM JIEKCUKOTPa(hUUECKOr0 YHOPSAAOYESHHS BAPHAHTOB, OCYIIECTBIIICTCS KOMIIPOMUCCHBIA BBIOOP ONTHUMAIIb-
HOT'O BapHaHTa C y4ETOM OrPaHMYEHHBIX BOSMOKHOCTEH mpexnpusaTys. s onTUMU3aluy JUBEpCU()UKALIOHHOTO
noptdens 3aka3oB HCIONIB30BaH METOJ LENOYHCICHHOro (OyneBoro) mporpaMMmupoBaHus. B kauecTBe meneBoii
(YHKIMM MCHONIB3YeTCs] MHBECTULIMOHHAS IIPHUBIIEKATENIbHOCTD. B OrpaHMYeHNsIX YYUTBIBAIOTCS IOIMYCTHMBIE pac-
XOIIbl, CPOKH U PHCKH BBIIIOJHEHHS AUBEPCU(PUKAIMOHHOIO TOPTQENs 3aKa30B.

B mocnenHeit yacti cTaThy, IS OLEHKH CPOKOB BBIOJIHEHHMS 3aKa30B M BIMSHUS PHCKOB Ha Pealn3yeMOCThb
JMBEPCU(PHUKALIMOHHOTO MOPTQETI 3aKa30B, HCIIONB30BaH METOJ areHTHOr0 MMHTAlMOHHOTO MOJEIHMPOBAHHS B
BHJE MIPUKIATHON HHPOPMAMOHHONW TEXHOJIOTHH.

B menom, npeuioKeHHBI METO HAallpaBJIeH Ha PEaJIN3allMIo 3a/lauil CTPATErHuecKOoro IIaHUPOBAHUS Pa3BHU-
BAIOIIETr0Cs MPEANPHITHS U MO3BOJSIET OLEHUTH €r0 KOHKYPEHTOCIIOCOOHOCTh, a TaK)K€ BO3MOXHOCTH MOTY4EHUS
WHBECTHIIAHN.

KnroueBble cjI0Ba: KOMIIOHEHTHAsI apXUTEKTYPa; BHICOKOTEXHOJIOTHYHOE NTPOM3BOACTBO; KOHKYPEHTOCIOCO0-
HOCTb; WHBECTHLIMOHHAS IPUBIIEKATEIIFHOCTD; HHHOBALIMOHHOCTh BBICOKOTEXHOIOTHYHOTO M3/ENUs;, ONTUMH3ALNs
JMBEPCU(PHUKAIMOHHOrO MOPT(EN 3aKa30B; NMUTALMOHHOE areHTHOE MOJEIMPOBAHMS, NMPHUKIAaTHAs WHPOPMAIH-
OHHasl TEXHOJIOTHSI.

METO/I TA IHOOPMAIIMHA TEXHOJIOT'IA JOCJIIKEHHS KOMHOI—!EHTHOi
APXITEKTYPH BUPOBIB JIJIS1 OGTPYHTYBAHHS IHBECTULIIN
BUCOKOTEXHOJIOTTYHOT O NIAITPUEMCTBA
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OOrpyHTYyBaHHS Ta BUOIp cTpaTerii po3BUTKY MPOMUCIIOBHX MiJINPUEMCTB, TIOB’SI3aHUX 31 CTBOPEHHSIM BHCOKO-
TEXHOJIOTIYHOI TPOAYKIIi, 3aJISKUTh BiJl MOXKJIMBOCTEH 1HBECTYBaHHS IIMX MiJIPHEMCTB B yMOBaX O0OMEXEHHX MO-
XKIIMBOCTEH (DiHAHCYBaHHS, HAsSBHOCTI TOJMITHYHHUX Ta €KOHOMIYHMX PU3HUKIB Ta 3arpo3. [IpuBabnuBicTh MpomyKIii
3aJIeKHUTH BiJl KOHKYPEHTOCIIPOMOXKHOCTI Ta 1HHOBAIiHHOCTI MPOIYyKii, Ky MiAPUEMCTBA MOXYTh ITOCTaBIISITH Ha
PHHKH BUCOKOTEXHOJIOT1YHUX BHPOOIB. Y myOiiKamii 3a1ipONOHOBaHO KOMITOHEHTHHI METOJ, SIKUH JT03BOJISIE OLliHU-
TH apXiTEKTypy HOBOTO BUPOOY 3 TOUKHU 30pY IHHOBAIIIMHOCTI Ta iHBECTUIIIHOT IPHBAOJIMBOCTI.

[TpoBomuThCS MOCHIKEHHSI 1HHOBAIIITHOCT] Yy 3aJI©KHOCT] BiJl CKJIaJly KOMIIOHEHT B apXiTeKTypi BHpOOy, sKi
MOXYTb OYTHU SIK HOBUMH Ta MOTPEOYIOTH HOBOTO LIUKITY CTBOPEHHS Ta «CTApUMI», THMH, SKi OYJI0 B3ATO 3 MHUHYJIO-
T'O JOCBIAY 3 MOXKJIMBOIO aJalNTAIli€r0 IO TEXHIYHUX BUMOT HOBOT'O BUPOOY. 3a JOIIOMOIOF0 3aMporIOHOBAHOrO Oara-
TO(aKTOPHOIO TNIAHYBaHHS €KCIIEPHMEHTY OLIHIOETHCSI OCHOBHI ITOKa3HUKH HOBOTO BHPOOY: 1HBECTHIIIIHA TPUBa0-
JIUBICTh, BUTPATH, CTPOKU Ta PU3WKH BHKOHAHHS 3aMOBJIEHb. 3 BHKOPHCTAHHSIM JIEKCUKOTPa(iuHOTO BIIOPSJIKY-
BaHHS BapiaHTIB 3/1HCHIOETHCS KOMIPOMICHUI BHOIp ONTHMAIBHOTO 3 ypaxyBaHHSAM OOMEKEHHX MOXIHBOCTEH
mianpuemcTBa. s ontuMizanii auBepcudikaiiiHoro noprdento 3aMoBlIeHh BUKOPUCTAHO METOJ IIJIOUHCETLHOT O
(OyneBoro) mporpamyBaHHs. B sikocTi 11iy1eBOT yHKIIIT BUKOPUCTOBYETHCS 1HBECTHUIIHA MpUBadIMBicTh. B 0OMe-
JKEHHSIX BPaXOBYIOTHCS JOMYCTUMI BUTPATH, CTPOKH Ta PU3MKH BUKOHAHHS TIOPT(EITIO 3aMOBJICHb.

VY ocranHiil yacTuHI myOJiKaii, st OLIHKKM CTPOKIB BUKOHAHHS 3aMOBJICHb Ta BIUIMB PU3WKIB Ha peaji3oBa-
HiCTh AuBepcHdiKaliitHOro MopTgento 3aMOBJIeHb, BUKOPHCTAHO METOJI areHTHOTO iMITaIliHHOrO MOJENIOBaHHS Y
BUTJISIIII TIPUKIIaAHOT iHQOpMaNiiHOT TeXHOOT .

B uinomy, 3anpornoHoBaHHI METOA CHPSIMOBAHO Ha peajli3allilo 3ajadi CTpaTeriyHoro miaHyBaHHs MiAPUEMC-
TBa, IO PO3BHMBAETHCS, TA JIO3BOJISIE OLIHUTH HOr0 KOHKYPEHTOCIPOMOXKHICTh, @ TaKOXX MOMKJIMBICTH 3aJydeHHs
IHBECTHILI .

Ku1104oBi cjioBa: KOMIIOHEHTHA apXiTEKTypa; BUCOKOTEXHOJIOT YHE BUPOOHUIITBO; KOHKYPEHTOCIPOMOXKHICTB;
iHBeCTHIIIIiHA PUBAOIMBICTh; IHHOBAILIWHICTh BUCOKOTEXHOJIOTIYHOTO BUPOOY; ONTUMI3allisi JuBepcrudikaliiftHoro
HOPTQEIo 3aMOBJIEHb; IMITalliiHe areHTHE MOZCIIOBAHHS;, IPUKIaaHa iHpopMalliiiHa TEXHOOTis.
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