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Abstract

The creation of new product development programmes in industrial organisations, as a process
involves a system of activities for defining, planning and implementing projects, with a view to
successful market realisation. The success of a programme and its associated projects is not
unambiguous (depends to some extent on the participants' point of view) and can be related to the
achievement of predetermined goals and constraints, customer satisfaction, organisational
knowledge, etc. For the respective industrial company, the planning process is more important than
the plan itself, because hypotheses are checked; comparable alternatives are analysed; the future
consequences of one or another of today's decisions are investigated; the necessary changes to the
prerequisites are made.

The survey was conducted in 560 medium and large enterprises operating in the manufacturing
industry of Bulgaria. The aim is to establish independent factor variables and their value impacts on
the effective management of the process of developing new products related to the dependent
variable "formalisation or use of officially documented procedures describing the new product
development (NPD) process".

In order to meet the target, a quantitative study was carried out by applying a correlation and
regression analysis to search for relationships and dependences between the variables examined. A
regression model is presented for the dependent variable studied. The results and recommendations
obtained can be used to improve the management of the product innovation process.
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1. INTRODUCTION

When viewing innovations, emphasis can
be placed on their process nature — a set of
interrelated  but  phased  activities
(Rametsteiner & Weiss, 2006; Oliviera &
Rozenfeld, 2010; Riel et al., 2013; Albers et
al., 2016). The subject of the innovation
process is to give a specific form to the idea
generated, which is then materialised in a
new or improved product (commodity or
service), the main goal being the innovation
to reach the market and find successful
realisation there, after it has passed through
various phases (Belliveau et al., 2002; Chang
et al.,, 2011; Geissdoerfer et al., 2017).
Viewing the innovation as a process allows
the conscious optimisation of its creation
through improving the management,
organisation, strategy employed, as well as
specific methods and tools (Wang, 2009;
Dickel & Moura, 2016). According to this
assumption, the specific roles and objectives
of the participants in this process change at
the different stages (Akgin et al., 2008; Artto
& Kulvik, 2011).

A number of studies and efforts of
researchers have been directed to
investigating the reasons for success or
failure of the new products. The emphasis of
research is targeted to the factors, leading to
success in the development of an innovation,
which provides a competitive advantage
(Kulatunga et al., 2015; Suharyanti et al.,
2015; Kohl et al.,, 2016). The field of
effectively managing the process of
developing new industrial products is also
the subject of research since it can aid a more
successful performance than that of the
competitors (Hong & Roh, 2009; Kim &
Kim, 2009; Sundstrom & Zika-Viktorsson,
2009; Kazmi et al., 2016).

Previous similar studies in the USA
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(Griffin, 1997; Barczak et al., 2009), Sweden
(Rundquist & Chibba, 2004; Rundquist &
Halila, 2010) and Malaysia (Al-Shalabi et
al., 2008; Al-Shalabi & Rundquist, 2010),
related to measuring NPD success,
identifying the practices and strategies
employed in NPD, determining the state of
the methods and tools used in NPD are the
foundation for conducting similar research
among Bulgarian industrial enterprises.

The subject of research is the innovation
process in medium-sized and large Bulgarian
industrial enterprises through studying the
management of NPD process.

The object of research are medium-sized
and large Bulgarian industrial enterprises,
according to the criterion number of
employees. In the National classificator of
economic activities, these enterprises are
registered in sector C “Processing industry”
and deal with food production; production of
timber and timber and cork products, except
furniture; production of articles of straw and
knitting materials; production of paper and
cardboard, as well as articles from those
materials; production of articles of rubber
and plastics, as well as production of
machines and equipment with general and
specific purpose in Bulgaria.

The goal of this study is to investigate
factors, influencing  the  effective
management of the NPD process, including
practices implemented for guidance and
organisation of the innovation process, to
research the structuring and formalising of
this process, as well as the methods and tools
applied, which lead to obtaining a
competitive advantage, by determining
factors that have an impact on the dependent
variable “formalising of the NPD process or
using officially documented procedures,
describing this process”.

In connection with the goal of this
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research to investigate factors which
influence the effective management of the
process of new product development,
besides the dependent variable “Formalising
the NPD process”, two other dependent
variables have been determined, namely,
“Success of new products compared to the
competitors” and “Success of the NPD
programme”. Similarly, impact factors have
been investigated with the purpose to obtain
statistically significant correlations, also
pointing the individual impact of each
independent variable studied.

The goal is to combine the factors
influencing the dependent variables and to
present a generalised basic model, which has
an impact on the successful management of
NPD process and can be tested in practice.
Influencing factors in the proposed baseline
model combine the factors influencing
variables are verified by expert evaluations,
the purpose of which is to finally confirm or
reject the model to be approved.

The results obtained and the “An
attributed model of factors influencing the
success of NPD process management”,
influencing the management process of
developing new products in Bulgarian
industrial enterprises will be the object of
future publications.

Objectives of the present paper:

1. To identify factors with an impact on
the formalising of the NPD process.

2. To present the general and individual
impact of each factor on the formalising of
the NPD process.

The questionnaire used in Bulgaria is
based on indexes already tested, which have
been adapted to the Bulgarian industrial
enterprises. The survey card used for the
comparative survey has been developed by
Product Development and Marketing
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Association (PDMA) conducted in 2003.
Using the modules from the PDMA, a survey
has been done with the express written
consent of A. Griffin. This questionnaire for
investigating the NPD process contains a
cover letter and 6 parts: (I) “General

questions about the company”; (1)
“Common process of NPD”; (II)
“Management of innovation products

portfolio”; (IV) “Processes of product
development through outsourcing”; (V)
“Organisation of NPD”; (VI) “Methods and
tools for NPD”.

The questionnaire addresses the whole
company and not just a single business unit.
The total number of sub-questions which are
part of the survey is 253. The questionnaire
consists of both open (76), and closed
answers (177), some of which are presented
as tables with evaluation scales.

Answers have been obtained from pre-
selected target respondents, representing a
circle of people, who are widely aware of the
overall activity of the respective
organisation: executive director or manager,
brand manager, R&D manager. If there is not
such a position, the questionnaire is filled in
by an expert, responsible for NPD.

The organisations surveyed are 234 out of
559, which meet the criteria of the survey or
the activity level of the sample is 63%. The
results are statistically significant, both for
each part and for the general population.

2. CONCEPTUAL FRAMEWORK

One of the success factors in NPD is the
formalising of the process of innovation
development. The aim of the survey is to
identify the factors, which affect this result
variable to the highest degree. In order to
achieve this aim, a preliminary testing of the
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correlations of all factor variables from the
survey questions with the dependent variable
“Formalising of the NPD process” has been
conducted with the purpose of identifying
statistically significant relationships.

2.1. Correlation analysis of the
dependent variable “Formalising of the
NPD process”

In this paper, to establish correlations
between the variables, the most commonly
applied measure correlation coefficient of
Pearson (») is used for the connection and
relationship between the two variables.

As a result of the correlation analysis
conducted, factors of statistically significant
correlation, connected to the dependent
variable “Formalising the NPD process*
have been derived. Twenty two impact
factors have been identified, referring to the
basic survey modules, as follows:

1. Factors, related to the company profile

* A significant direct relation between
new product success compared to that of
competitors and formalising the NPD
process (corrcoef r=0.518);

* A moderate direct relation between
technical support for the NPD programme
and the process of its formalising (corrcoef
r=0.341);

*  The success of the NPD programme
is directly related to the formalisation of the
process for its implementation (corrcoef
=0.357).

2. A factor, related to the innovation
portfolios management

* Implementing a Specific strategy for
new product activities that directs and
integrates the entire new product
development process is in a moderate direct
relation to formalising the process of NPD
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(corrcoef r=0.436).

3. Factors, related to NPD organisation

*  Manufacturing Managers support for
innovation that guarantees staff’s active and
effective participation leads to a more
significant formalisation of NPD process
(corrcoef r=0.308);

* Senior managers’ support for
innovation by ensuring structures, processes,
and other organisational mechanisms leads
to a more significant formalisation of NPD
process (corrcoef r=0.310);

* Senior managers’ support for the
smooth flow of available resources to inno-
vation projects leads to a more significant
formalisation of NPD process (corrcoef
r=0.315).

4. Factors, related to methods and tools
for NPD employed

The impact of methods and tools for NPD
on formalising the process of NPD is the
strongest. Fifteen impacts in direct moderate
correlation to the dependent variable studied
have been identified:

*  market research tools/methodologies
used - more frequent application of “Concept
Engineering” has a positive impact on
“Formalising the NPD Process” (corrcoef
r=0.312);

* engineering, R&D & design
tools/methodologies used - there is a
moderate direct link between “Formalising
the NPD Process” and “Value Analysis/Value
Engineering” (corrcoef r=0.332), “Design
for Manufacturing, Assembly, Testing”
(corrcoefr= 0.412), “Parallel Engineering”
(corrcoef r=0.327);

*  positive impact on “Formalising the
NPD Process” have more frequent
application of the following technology
methods and tools: “Rapid Prototyping
Systems” (corrcoef r=0.321), “Simulation
Systems” (corrcoef r=0.359), “Virtual
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Design” (corrcoef r=0.333), “Product Data
Management Systems” (corrcoef r=0.380),
“Product Portfolio Management Software”
(corrcoef r=0.318), “Web-Based Sourcing
Management Software” (corrcoef r=0.351),
“Configuration Management Systems”
(corrcoef r=0.420), “Project Management
Systems” (corcoef r=0.330), “Knowledge
Management Systems” (corrcoef r=0.357);

* interms of management methods and
tools, it has been found that more frequent
application of “Dedicated project intranet”
(corrcoef r=0.307) and “Groupware
(software which allows group interaction)”
(corrcoef r=0.326) has a positive impact on
“Formalising the NPD Process”.
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The correlations of the dependent variable
“Formalising the NPD process” and the
independent variables that affect it have been
shown in Figure 1.

2.2. Regression analysis of the
dependent variable “Formalising the NPD
process”

Regression analysis - the change in the
dependent variable due to the change in the
independent variable. Analysis of the
dependent variable “Formalising the NPD
process” has been carried out through
applying standard multiple regression, the
most widely applied type of regression

Application of New product
“Project success compared Application of “Specific
Management to competitors strategy for NPD”
Systems” Technical Assurance The success 0436
— of the NPD of the programme|
Appllcanoniof 0,518 Programme for NPD
“Configuration —
M 0,330 Application of
anagement 0,341 “
Systems” Concept
0,420 0,357 0,312 Engineering”
Application of —
“Web-Based 0,351 0,332 “Apphcanon 2t
. Value Analysis/
Sourcing Management Value Engineering”
Software” Formalising the new product
development process
Application of | 0,318 : P 2227 Application of
,,Product Portfolio “Parallel
A
I\/Isaélf‘:‘%;r?:”nt 0,326 Engineering”
0.380 0359 0,321
Application of i 0,307 Application of
“Product Data Application of “Rapid Prototyping \ Application of
Management “Simulation Systems” “Groupware
Systems” 0.357 Systems” , software which
— allows grou
— / Application of — L sifar acgti 0,,p
Application of 0,333 “Knowledge Application of
“Virtual Design” Management “Dedicated project
Systems” intranet” 0,412
0,308 , 0315
. 0.310 Application of
Manufacturing > Resourse support from “Design for
Managers support Organisational support senior managers Manufacturing,
from senior managers Assembly, Testing”

Source: own survey results

Figure 1. Factors affecting the formalising of NPD process
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analysis that is used. The following stages
characterise the regression analysis (Pallant,
2005; Tabachnik & Fidell, 2006): Stage 1:
Checking the adequacy of the model; Stage
2: Evaluation of the model and Stage 3:
Evaluation of each independent variable of
the model.

When factor variables are selected the
following limitations are considered: (1)
factor variables with correlation coefficient
r>0.3 are included. (2) for avoiding multi-
collinearity between independent variables,
the one that is in a weaker correlation
dependence with the dependent variable
studied is not included.

Regression analysis of the dependent
variable “Formalising the NPD process”.

* Stage 1: Checking the adequacy of the
model (Table 1.). In the analysis, 19
independent variables are subjected to
investigation of their common and individual
contribution to forming the dependent
variable: (1) New product success compared
to competitors; (2) The success of the
programme for NPD; (3) Application of
“specific strategy for new product activities
that directs and integrates the entire new
product programme’; (4) Manufacturing
“Managers support innovation by ensuring
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that their people participate actively and
effectively in teams”; (5) Senior managers
support innovation by making sure that
available resources flow smoothly to
innovation projects; (6) Application of
“Concept Engineering”; (7) Application of
“Value Analysis/Value Engineering”; (8)
Application of “Design for Manufacturing,
Assembly, Testing”; (9) Application of
“Parallel Engineering”; (10) Application of
“Simulation Systems”; (11) Application of
“Virtual Design”, (12) Application of
“Product Data Management Systems”; (13)
Application  of  “Product  Portfolio
Management Software”; (14) Application of

“Web-Based Sourcing ~ Management
Software’; (15) Application of
“Configuration Management Systems” (16)
Application of “Project Management

Systems”; (17) Application of “Knowledge
Management Systems”; (18) Application of
“Dedicated  project intranet”; (19)
Application of “Groupware (software which
allows group interaction”.

The values obtained for all indexes,
assessing the adequacy of the regression are
in the admissible intervals. Hence, it can be
concluded that the regression model of the
dependent variable “Formalising the NPD
process” confirms the adequacy requirement.

Table 1. Criteria, determining the adequacy of the regression model of the dependent

variable “Formalising the NPD process”

Adequacy criterion of Measurement Study data Reference values
the model
Multicollinearity Correlation coefficient ~ Max. r=0.670 R<0.7
Collinearity Tolerance Min. Tolerance = 0.258  Tolerance >0.1
VIF Max. VIF = 3.881 VIF <10
Deviation from the mean  Std. Residual Mean Std. Residual = -3<Std. Residual<+3
values 0.000
Normality Cook’s Distance Mean Cook’s Distance ~ Cook’s Distance<1
=0.005
Linearity Graphics There is linearity Diagonal position along
(Figure 2) a straight line

Source: own survey results
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Normal P-P Plot of regression Standardized Residual,
Dependent variable: “Formalising the NPD process ”

1,0

0,87

0,67

0,47

Expected Cum Prob

0,21

0,0r

od 02 04

06 0,8 10

Observed Cum Prob

Source: own survey results

Figure 2. Linear correlation between the independent variables trial values and the dependent

variable “Formalising the NPD process”

» Stage 2: Evaluation of the model. The
index R Square in the model explains 47% of
the variation of the dependent variable
studied. The value of Adjusted R Square
shows that 42.30% of the dependent variable
change are due to the independent variables,
included in the regression model (Table 2.).

The model is statistically significant,
according to the index value Sig. = 0.000,
since it is under the tolerable statistical error
of 5% (absolute value 0.05), determined for
such studies.

* Stage 3: Evaluation of the independent
variables in the model. The standar-dised

Beta coefficients in absolute values show
that the factors that have the strongest
contribution on the dependable variable are:
success of new products compared to that of
competitors (-0.306); applying a strategy
that directs and integrates the entire NPD
process (-0.284); applying “production
design, assembly and testing” (0.226);
applying  “systems  for configuration
management” (0.148) and applying “a
system for product data management”
(0.120). The first three factors demonstrating
a unique statistically significant contribution
since sig<0.05. A summarized evaluation of
the model and the individual impacts on the

Table 2. Indexes for evaluation of the regression model of the dependent variable

“Formalising the NPD process”

Dependent variable R

R Square

Adjusted R Square % Sig.

Formalising the process of NPD .686

470

423 4230  0.002

Source: own survey results
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Table 3. Indexes for evaluation of the independent variables in the regression mode of the
dependent variable “Formalising the NPD process”

Factor variables Standardised Sig  Part Part Part
coefficients Square Square*100
Beta () (%)

New product success compared to .306 .000  .205 0.04203 4.20

competitors

The success of the programme for NPD -.013 845 -.010 0.0001 0.01

Application of specific strategy for new 284 .000  .249 0.062 6.20

product activities that directs and

integrates the entire new product

programme

Manufacturing Managers support .032 625 .024 0.00058 0.06

innovation

Senior managers support innovation by -.068 335 -.048 0.00234 0.23

making sure that available resources

flow smoothly to innovation projects

Application of “Concept Engineering” .002 982  .001 0.000001 0.00

Application of “Value Analysis/Value -.006 939  -.004 0.000016 0.00

Engineering”

Application of “Design for 226 .005  .143 0.02045 2.05

Manufacturing, Assembly, Testing”,

Application of “Parallel Engineering” -.029 700 -.019 0.00036 0.04

Application of “Simulation Systems” .030 .688  .020 0.0004 0.04

Application of “Virtual Design” .047 522 .032 0.00102 0.10

Application of “Product Data 120 109 .080 0.0064 0.64

Management Systems”

Application of “Product Portfolio -.045 581 -.027 0.00073 0.07

Management Software”

Application of “Web-Based Sourcing 011 .889  .007 0.00005 0.01

Management Software”

Application of “Configuration 148 132 075 0.00563 0.56

Management Systems”

Application of “Project Management -.075 355 -.046 0.002112 0.21

Systems”

Application of “Knowledge Management .024 723 018 0.00032 0.03

Systems”

Application of “Dedicated project .007 922 .005 0.00003 0.00

intranet”

Application of “Groupware (software .036 628 .024 0.00058 0.06

which allows group interaction)”

Source: own survey results

dependable variable can be inferred from the
results obtained for the coefficients Adjusted
R Square and Part Square (Table 3.).

The total contribution of the independent
variables for changing the dependent
variable is 42.3%. The sum value of the
individual independent variables impacts is
14.51%, which is less than the total
contribution of the independent variables.
The difference is due to the fact that the

coefficient Part shows only the unique
contribution of the independent variables,
without taking into account their common
impacts or mutual overlapping. The general
or mutual influence of factors, included in
the model, is equal to 27.79%.

Individual influence on formalising the
NPD process is made by the following
factors which have been shown in Figure 3.

The analysis shows that there are many
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anagemen e,
So ft\%v e % 0,06% | Engineering
0,64% \
Application of 0,04% .
“Product Data Application of \ Application of
Management “Simulation “ “Groupware
Systems” Systems” \ software which
L 0,00% allows group
Application of {0.10% 0,03% Application Qf Iicractio
“Virtual Design” =0 Application of “Dedicated project
“Knowledge intranet” 2,05%
0,06% Management
Systems” Application of
Manufacturing “Design for
Managers support Manufacturing,
Assembly, Testing”

Note: the dotted lines mark factors, which have general, but not individual influence on the dependent variable

Source: own survey results

Figure 3. Individual influence of various factors on the dependable variable “Formalising the NPD

process”’

factors influencing the formalisation of the
new product development process. A number
of inter-company factors have been
identified that can be influenced for the
successful NPD. In this respect, frequency of
application of the above-mentioned factors
should be subject to particular attention by
managers.

3. CONCLUSIONS

1. High level of activity and interest
among respondents to the study has been

observed. Respondents have expressed their
desire to readiness for further support and
implementation of future contacts.

2. Formalising the NPD process depends
directly on: the success of new products,
compared to that of the competitors; the
technical assistance and success of NPD
programme, applying NPD  strategy,
practices employed for organising the NPD
process (incl. applying different type of
personalisation for project management;
tactics employed for forming of project
teams; degree of support by those leading the
NPD process), as well as the marketing,
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research, design, technological and
management methods and tools employed.

3. The total contribution of the
independent variables for changing the
dependent variable is 42.3%. The sum value
of the individual independent variables
impacts is 14.51%, which is less than the
total contribution of the independent
variables. The difference is due to the fact
that the coefficient Part shows only the
unique contribution of the independent
variables, without taking into account their
common impact or mutual overlapping. The
general or mutual influence of factors,
included in the model, is equal to 27.79%.

4. The use of officially documented
procedures is an imperative. The importance
of formalizing the NPD process and its
effects has to be realized, as its application
minimizes the risk of overlooking
procedures in NPD and is a basis for learning
experiences. All  analytical factors
influencing formalizing the NPD process
should be subject to particular attention by
the managers. They should enhance the
frequency of application of the above
mentioned factors with a view of improving
the management level in the development of
product innovations.
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NCTPA’KUBAIBE UHTEPAKIIUJA ®AKTOPA Y
OOPMAJIMBAIININ TPOLECA PA3BOJA HOBUX ITPOU3BOJA

Bozhana Stoycheva, Diana Antonova

H3Bog

Kpeupame HOBUX TIporpaMa pa3Boja MPOU3BOAA Y HHIYCTPHUjCKUM OpraHH3aIlHjaMa, Kao Mporiec
VKJbYUyje CHCTEMCKE aKTHBHOCTH 3a Je(pUHHUCAIbE, IUIaHUpamkhe W UMIDICMEHTAIH]y Tpojekara, y
[UJbY YCIICUIHE TPXKUIIIHE peaiu3aluje. Ycrex mporpama ¥ HBeroBUX TMOBE3aHHX IMpojeKara Huje
HenBocMuUCHeH (y oxapeheHoj Mepu 3aBUCH O] CTAHOBHINTA YICCHUKA) M MOXE C€ OJHOCHUTH Ha
MOCTU3akEe YHANPE YTBPhEHHX NMIbEBA W OTPaHHYCHA, 3aJI0BOJHCTBA KyMalla, OPraHU3alldiOHOT
3Hama UTA. 3a oxrosapajyhy WHAYCTPHjCKY KOMITAHH]Y TPOIIEC TUIAHUpamkha j¢ BAKHHUJH O] CaMOT
IUTaHa 300T 4era cy OJl 3Hauaja MPOBEPEHE XHIIOTE3e; aHAM3UpaHe YHOpEJMBE AlITECPHATHBE;
HCTpakeHe Oynyhe mocienuie jeiHe WM Apyre JaHalllibe OJUTyKe; Kao M W3BpIIEHE HEOINXOIHE
MIPOMEHE TIPeTyCcIIoBa.

HcrpaxuBame IpeICTaBJbEHO Y OBOM pafdy je CrpoBeneHo v S60 cpenmux U BEMUKUX npenayseha
Koja mociyjy y mpepahuBaukoj mHAycTpuju y byrapckoj. I{uie je ycmocTaBibame HE3aBHCHUX
(haKTOPCKUX TTPOMEHJEUBHUX M FHUXOB YTHUIA] Ha e(UKACHO yIpaBJhbamhe MPOIECOM pa3Boja HOBHUX
MPOW3BOIA, KOje Ce OJHOCE Ha 3aBUCHY MPOMEHJbHUBY "(opmann3anuja win Kopuirheme 3BaHIIHO
JIOKyMEHTOBAaHUX TOCTyIIaka KOju OTHCY]y Tpollec pa3Boja HoBHUX mpomssoaa (PHII)".

Kako 01 ce mocTUIIN 1HJbEBH, CIIPOBE/ICHa j€ KBAHTHTATHBHA CTY/IM]ja IPUMEHOM KOpElalnoHe
U pPEerpecuoHe aHalm3e, 3a TPAKEHE OIHOCA W 3aBHCHOCTU U3Mel)y MCIHTHUBAHUX MPOMEHJbUBUX.
IIpukaszan je perpecHoHN MOMEN 3a HCTPAXWUBAaHy 3aBUCHY NPOMEHJbHMBY. JloOWjeHH pe3ynTaTtd u
MPEnopyKe MOTY ce KOPUCTUTH 3a MOOOJBIIAKE YITPaBIbaha MPOIECOM HHOBAIU]a MPOU3BO/IA.
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