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The current issue of the organized consultation practice is a selection of the managers
that are efficient in learning new professional purviews during the introduction of innova-
tions. The research of the existing problem is based on complex program of psychological
advanced audit of V.G. Gryazeva-Dobshynskaya, who's one of the main subjects is identi-
fication of the command and role structure of enterprises management (technique of
R.M. Belbin "Roles in the teamwork™). 155 managers of enterprises took part in the re-
search.

The research revealed that identification of potential development of the management
team might be based on the methods of mathematical modeling correlation of activity ten-
dency, aimed at modifications or preservation of the organization functioning parameters.
Functioning model of the self-developing biological systems by V. Volterra was adapted to
model the potential of development innovative activity of the management team.

The optimum point model of the training impact (the balance point) in the process of
further education of leadership competencies was built as a result of mathematical data
modeling psychological diagnosis of team roles differentiation. On the basis of mathemat-
ical modeling of social and psychological potentials of a team one can build a differen-
tiated educational programs of command and role-playing leadership competencies for

different groups of managers.

This increases the efficiency of innovative management consulting organizations and
optimization of cost organizations for staff training under the circumstances of innovative

introductions.

Keywords: team role structure, team innovative potentials, mathematical modeling of
social and psychological potential of development of the management team, modeling me-

thod in social psychology.

Introduction

Modern organizations are open developing
systems for which for the successful introduction
of innovation it is necessary to identify and effec-
tively use the existing social and psychological
potentials of managers and train the new compe-
tencies. In practice of organizational consulting
leaders raise the question of the selection of man-
agers, effective in introducing innovation, and
able to learn. Indicators of activity of managers,
relevant for innovations, are researched and in-
cluded in the author's program of psychological
innovation audit. [4] Relevant is the problem of
increasing of the effectiveness of training manag-
ers to manage innovation activity, which is con-
nected with the need to identify the best actions
(for example, in training, in the process of teach-
ing). The aim of the study was to identify ma-
thematical modeling of social and psychological
potentials of enterprises management teams to
determine the optimal impact and effectiveness

of their learning in innovation. 155 managers of
enterprises took part in the research.

The theoretical foundations of the study are
the following principles and provisions. First,
historical and evolutionary approach of
A.G. Asmolov, which laid down the principles of
self-developing systems for the description of
psychological research, in particular, the prin-
ciple of interaction of two opposing tendencies of
system functioning — the tendency to preserve
and the tendency to modify. [1] Second, the theo-
retical basis of innovative psychological audit of
enterprise management, developed by
V.G. Gryazeva-Dobshinskaya including diagno-
sis of innovative leadership as a systemic phe-
nomenon appearing in the balance of two tenden-
cies of manager’s activity — the tendency to pre-
serve and tendency to modify the functioning of
the organization [4,5,6]. Third, self-evolving me-
thods of mathematical modeling of biological
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systems, developed in the population biology of
E. Odum, V. Volterra [3, 7, 8].

The main hypothesis — identifying of social
and psychological potentials of development of
innovative management team may be based on the
methods of mathematical modeling of correlation
of tendencies to modify — the preservation of the
system parameters. On the basis of mathematical
types of interaction in self-developing biological
systems and data of the parameters of psychologi-
cal diagnosis "balance point" can be defined with
each member of the team where the minimum im-
pact defines the subsequent state of the system.

Private research hypotheses:

1. Using analytical calculations based on ma-
thematical models of interaction types "coopera-
tion" and "competition" with the diagnostic diffe-
rentiation of team roles each team member can
define the "balance point" as the point of opti-
mum exposure.

2. On the basis of the results of mathematical
modeling of data of differentiation team roles of
team members it is possible to identify subgroups
of managers with different optima predicted ef-
fects for training command and role-based com-
petencies.

Material and methods.

Methods for studying the trends

of activity of managers

1. The technique of "Roles in team work,"
R.M. Belbin [2].

Psychological diagnosis manager’s activity
in team work includes detecting the level of the
tendency to maintain the organization's function-
ing parameters (indicators on the roles "coordina-
tor", "analyst", "implementer", "controller"), and
level of the tendency to modify the parameters of
the functioning of the organization (indexes by
role "generator of ideas","prospector of re-
sources", "motivator","harmonizer").

2. Methods of mathematical modeling by
V. Volterra [3].

Mathematical modeling of the different pa-
rameters of manager’s activity was based on the
system of differential equations of Volterra, one
of equations of which describes the tendency to

preserve (1) and the tendency to modify (2):

dx
= =ax+b,xy—cx’;
dt

dy 2
—=a,x+b,,xy—c,y”".
Ji 2 1 XY —C)

In the system of differential equations a; and
a, — the factors of dominance (the sum of the
meanings of dominant team roles in a range of 6

to 10 stans) and ¢; and ¢, — dissipation factors
(sum of the meanings of team roles in the stans,
which have a minimum expression, that is, in the
range 1 to 5 stans), x and y — a strong trend the
preserve and modify, respectively.

Calculations and results.

Mathematical modeling of the optimum

point of impact based on psychological

diagnosis of differentions of team roles

With the help of mathematical modeling of
data of psychological diagnosis of differentions
of team roles models of optimum point of impact
(the "point of balance") for each team member
and the conditions for effective learning of dif-
ferent groups of manager’s command and role-
playing and leadership competencies were built.

In modeling the differentiation of team roles
of managers the optimum point of impact ("point
of balance"), in which further development trends
to preserve — change the functioning of the or-
ganization is characterized by maximum uncer-
tainty and maximum sensitivity to the impacts
were analytically calculated.

Building a model of differentiation of team
roles in the following manner was fulfilled in such
a way (by the example of a few people, the results
of which are presented in psycho tab. 1). At the
first stage, the managers of the value points for
team roles were transferred to the stans. Then, on
the basis of the diagnostic data for all managers
the dominant roles were identified (the value of
which is equal or above 6 stans).

On the basis of mathematical modeling [3, 8]
this communication dominant roles as "coopera-
tion", the formula of which is shown below were
revealed. In this case, team roles complement
each other, contribute to the rapid and high-
quality execution of the command.

"Cooperation":

Z=ax+xy—ox’;

dt

y 2
——=a,X+Xy—c,y .
dr 2 Y =Gy

Furthermore, the following factors are de-
fined: a; and a, — factors of dominance (the sum
of the dominant team roles in a range of 6 to 10
stans) and ¢, and ¢, — dissipation factor (sum of
team roles in the stans, which have the lowest
terms, that is in the range of 1 to 5 stans), x and
y — a strong trend towards the preserve and modi-
fy, respectively.

For each person, taking into consideration
type of interaction between his team roles system
of differential equations was recorded. With the
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help of the system of equations analytically cal-
culated "equilibrium point" analytically calcu-
lated. In the Cartesian coordinate system it is the
intersection of the two tangents (relevant to ten-
dencies of preserve and modify) is a stationary
solution of this system of equations. "The point
of balance" — the point of optimum conditions, in
which the development tendencies to preserve —
change is characterized by maximum uncertainty
and maximum sensitivity to the impacts.

On distribution points of optimum impact at
each company several groups characterized by
the presence of a certain ratio of a significant
trend towards the conservation and modify the
functioning of the organization were identified.

x=0
ax+xy—cx’ =0 y=cx—aq
a,y+xy—c,y’ =0 y=0

x=cy-a,

For the first group of managers presence op-
timum exposure points with the same minimum
severity of both trends is relevant (0<y<3,
0 <x <3). For optimum impact of these managers
has minimal differentiation of roles (in the table 1
sample results managers A, B, C). The first group
of managers can be trained to modify the com-
mand-role structure (increasing tendency to modi-
fy at work in the introduction of innovations) with
the initial phase of the "removal role differentia-

tion," or stage of a "distributed leadership" when
the functions of leadership (intellectual, emotional,
etc.) are performed by all team members.

For the second group of managers the pres-
ence of optimum points of impact with minimal
expression of the tendency to preserve (0 <x <1)
is specific, and more expressed tendency to mod-
ify (2 <y <6,5). Such managers are already man-
agers — "agents of change" (in tab. 1 sample of
results of managers L, M, N), training can be di-
rected at improving of the efficiency potentials of
innovative leadership role through the optimiza-
tion of individual role structure and command-
role structure and role ensembles.

The third group of managers is characterized
by optimum points of impact with minimal ex-
pression of the tendency to modify (0 <y <1), and
more expressed tendency to preserve (2 <x <10).
These testees are managers, "custodians" con-
servatives who are the least efficient in the intro-
duction of innovations (in tab. 1 sample of results
management, D, E, F). In this group, you can se-
lect managers who have high resources of inno-
vative leadership in other programs in innovation
audit tests [4]. For them it is necessary to identify
the best learning conditions for command-role
and leadership competencies. For this purpose
another mathematical model — the model of
"competition", the results of which showed the
possibility of a reduction of the severity of the

Table 1
The results of psychological diagnosis and modeling the command-role structure
Results of psychological diagnosis the command - role structure :};S::)tisn(:fo?g:f; :L%
Severity tendencies of activity Severity te.nflencles
of activity
Manag- to preserve to modify to preserve | to modify
ers coordi- |analyst| imple- | control-|generator | prospector | moti- | har-
nator mentor ler of ideas |of resources| vator | moni- X y
zer
Managers with a minimum severity tendencies (model of "cooperation'')
A 5 4 4 6 6 5 5 4 0,50 0,46
B 4 5 5 4 4 5 6 4 0,03 0,46
C 5 2 6 3 5 5 7 2 0,66 0,64
Managers with a maximum severity tendency to modify (the model of "cooperation'')
L 5 2 4 3 6 3 6 6 0,44 6,15
M 3 5 5 4 3 0 6 7 0,26 4,42
N 4 3 7 6 0 2 6 6 2,92 7,46
Managers with a maximum severity tendency to preserve (the model of '"cooperation'')
D 6 2 7 6 4 0 6 3 10,69 2,38
E 6 3 6 6 3 0 7 2 6,93 2,79
F 6 2 10 6 3 4 0 3 11,58 1,16
Managers with a maximum severity tendency to preserve (the model of '"competition'')
D 6 2 7 6 4 0 6 3 9,27 0,47
E 6 3 6 6 3 0 7 2 6,06 0,19
F 6 2 10 6 3 4 0 3 10,48 1,05
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subjects to maintain the trend through the internal
(personal) role conflict (in tab. 1 additional ex-
amples of the results of managers, D, E, F) was
used. In addition, the modeling of balancing the
maximum and minimum expressed "conflict"
team roles was carried out balancing. Train of
this subgroup of managers should include the
initial phase of reflection of role conflict.

Conclusions

1. Identification of potential development of
the management team may be based on the me-
thods of mathematical modeling ratio tendencies
of activity aimed at modifying — preservation of
the functioning of the organization. To model the
tendency of innovative activity of management
team model of the biological self-developing sys-
tems of Volterra is adapted.

2. As aresult of the mathematical modeling
on the basis of the models of interaction types
"cooperation" and "competition" and data of psy-
cho diagnosis differentiation of command-roles
and team of managers a model of the optimum
points of impact to determine the conditions for
further training command and role-playing and
leadership competencies were built.

3. Construction of models of team roles in the
differentiation of managers variants optimum
point of exposure are analytically identified. The
first variant of the optimum point of impact has
minimal differentiation of team roles in the team.
For managers of this group the optimal formation
of the new command and role structure must pass
through a stage of dispersion role of differentiation
or the distribution of roles and functions of among
all members of the team, which is similar to the
theory and practice of "distributed leadership."

The second version of the optimum point of
impact is characterized minimal expression of
the trend of activity of managers to reserve and
more expressed tendency to modify the activity
of the organization's functioning. For this group
of managers the increasing of the role activity
directed to changes bother and processes in
training command and role-based competencies,
and in general in the command structure of the
role of management in innovation is optimal.
In addition, as a result of constructing a model
of differentiation of team roles third version of
the optimum point of impact, which is characte-
rized by minimal activity expressed tendency to
modify and more expressed tendency to pre-
serve the activity of the organization's function-
ing parameters is defined analytically. The re-
sults of modeling showed the possibility of re-
ducing the severity of the managers tendencies
of activity aimed at preserving and balancing of

activity tendencies to modify — conservation.
Effective training of managers of this group
command and role-based competencies must
include a special technology personal reflection
role conflict at the first phase.

4. The developed methods of mathematical
modeling of social and psychological potentials
of teams allows to identify the condition for con-
struction a differentiated training programs in the
organization. This increases the efficiency of
management consulting of innovative organiza-
tions and optimization of the cost of organization
of training of the stuff in innovation.
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YOK 159.9+316.6

MATEMATUYECKOE MOAEJIMPOBAHUE COLUUAIIBHO-
NCUXONOIMMYECKUX NMOTEHUMNAJIOB PA3BUTUA KOMAHAbI
MEHEDXXEPOB B YCJIOBUAX BBEAEHUA UHHOBALIUUA

B.I". psizeea-fJobwuHckKas, I0.A. [J[Mumpueea

B npakTvke OpraHM3alMOHHOIO KOHCYJbTHPOBAHUA aKTyaJbHOU sBiseTcs mpobiema
0oTOOpa MEHEIKEPOB, FPPEKTUBHBIX B O0YUEHUH HOBBIM MPO(ECCHOHATLHBIM KOMIICTEH-
LM [pY BBeAeHUM MHHOBaLMil. [TIpoBeneHHOe HccaenoBaHue JaHHON MpoOieMbl OCHOBa-
HO Ha KOMIUIEKCHOH @porpamMme ICHUXOJOrM4eCKOr0 WHHOBAaLMOHHOIO — ayAuTa
B.I". I'psi3eBoii-/{001IMHCKOM, OTHUM M3 MyHKTOB KOTOPOH SIBJSIETCS BbISABJICHUE KOMaHIHO-
POJIeBOIi CTPYKTYpBl MEHEIKMEHTa Ipennpusatuii (Metoauka «Pomu B komaHmHOI paboTe»
P.M. Benbuna). B ncciaenoBanuy NpuHAIM yyacTue 155 MeHeakepoB Npe npusITuil.

B uccnenoBanuu nokasaHo, 4TO BbIABJICHUE NOTEHLUAIOB PA3BUTUS KOMaH/bl MEHE]-
JKEPOB MOXKET ObITh OCHOBAHO Ha METOJAX MaTeMAaTUYECKOr0 MOJEIMPOBAHMA COOTHOLIE-
HUs TEHACHLUI aKTUBHOCTH, HANPABJICHHBIX HA U3MEHEHHE WU COXPAaHEHUE MapamMeTpoB
(DYHKIMOHMPOBAaHUA —OpraHuzauuu. J[nis MOINenMpoBaHWA MOTEHLMAIOB pPa3BUTHA
WHHOBALIMOHHOW AaKTUBHOCTM KOMAaH/Abl MEHEIKepoB Oblla afanTUpOBaHA MOJENb
(hyHKIIMOHMPOBAHMsI OMOIOTMYECKUX caMOpa3BUBarOIInXCs cucteM B. Bonbreppa.

B pesynpraTe MareMaTMYECKOr0 MOIEIMPOBAHMSA JAHHBIX ICHUXOJIOTMYECKOI
IUArHOCTUKKM auddepeHnnany KoMaHIHBIX pojieli Oblla MOCTpOeHa MOJeb TOYKH
ONTHMYMa TPEHUHI'OBOIO BO3JEHCTBUA (CTOYKM PAaBHOBECHA») B IpOLECCe NajbHEHIIEro
oOyueHHs] KOMaHIHBIM W JIIEPCKMM  KOMIeTeHLMsM. Ha ocHoBe MeTonoB
MaTeMaTU4eCKOr0 MOAEIUPOBAHUA COLMAIbHO-IICUXOIOTMYECKUX MOTEHLUANI0B KOMAaH[bL
MOXHO CTPOUTh HporpamMmMmbl Iu(pepeHIUpPOBaHHOTO OOYUYSHUS Ppa3IM4YHBIX TPYIH
MEHEDKEPOB KOMaHIHO-POJIEBbIM U JIMAEPCKUM KOMIETEHLIMAM.

DTO CcrOCOOCTBYET MOBBIMEHUIO d()(EKTUBHOCTH YIIPABIEHUYECKOr0 KOHCYJIBTUPOBA-
HUsI UHHOBALIMOHHBIX OpraHu3aluii ¥ ONTUMM3ALMK 3aTpaT OpraHu3aluy Ha o0ydyeHue nep-
COHaJIa B YCJIOBUAX BBEICHUs UHHOBALIMIA.

Knrouesvie cnoga: ponegas cmpykmypa KOMAaHObl, UHHOGAYUOHHbIE NOMEHYUANb]
KOMAaHObl, Mamemamu4eckoe MoOenupo8aHue CoyuanbHO-NCUX0N02U4eCKUx NOMEHYUanos
PassUmMus KOMaHObl MEHEONCePoE, Memoo MOOETUPOBAHUS 6 COYUANbHOU NCUXOTIOSUU.
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