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METHODOLOGY OF EVALUATION OF ELECTRONIC TECHNOLOGIES
INTERACTION DURING THE MANAGEMENT OVER ADMINISTRATIVE
SERVICES PROVISION PROCESS
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The article offers a methodology for evaluation of electronic technologies interaction during the management
over administrative services provision process. The application of this methodology will give a possibility to
perform a monitoring of state of electronic technologies interaction during the process of administrative ser-
vices provision. It will also give an opportunity to show up the issues of concern that delay formation of the
unified IT infrastructure of the system of administrative services provision. There have been used scientific
recommendations of Ukrainian scientists as a methodology basis for investigation.
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Articulation of issue. The introduction of
electronic technologies into the manage-
ment over administrative services provision will
allow converting it into the electronic form and
providing administrative services to all subjects of
appeal on a distant basis. The presence of a fully
functioning e-governance is not only an indicator
of the involvement of government to the global
information — oriented society, but also one of the
main universal instruments to stabilize social and
economic systems, particularly, system of admin-
istrative services provision and their further all-
round development.

Analysis of the latest researches and publica-
tions. The following scientists made a major con-
tribution to the research of theoretical foundations
of e-governance technologies: A. Bell, M. Bonem,
M. Bouns, S. Zuridis, S. Klift, S. Buras, N. Katris,
P. Norris and others.

Clearance of previously unsolved parts of the
common issue. The formation of concept «e-go-
vernance» that involves modernization of tradi-
tional paradigm of hierarchical state governance
based on the orders, control and subordination into
governance with the help of electronic technolo-
gies that allows authorities of state government to
perform hierarchically-network interaction.

Nowadays, the system of administrative servic-
es provision, being transformed into the electronic
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form, primarily, through introduction of electronic
forms of interaction, has been supplemented with
different informational and communication tech-
nologies, which functioning requires the evalua-
tion of their interaction.

Purpose of article. To develop methodology of
evaluation of electronic technologies interaction
during the management over administrative ser-
vices provision process.

Statement of basis materials. In order to in-
crease the effectiveness of the introduction of
ICT into the management over administrative
services provision process, it is necessary to
evaluate the functioning of electronic technolo-
gies and their interaction, and therefore, the au-
thor offered to use the methods for interaction
evaluation.

For estimation of electronic interaction, we of-
fer to use methodology offered by D. Polishchuk
[2], for interactive estimation of complicated hi-
erarchically-network systems that will allow to
evaluate a state and quality of electronic tech-
nology interaction in the process of governance
over the administrative services provision at the
level of functioning of such system components as
electronic documents, departmental informational
systems and electronic communication channels
on the basis of analysis of their interaction. Here-
in methodology will allow defining components
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of the system, which condition requires first em-
phasis for unimpaired operation of the unified IT
infrastructure of system. In order to increase its
efficiency, it is necessary that the results of mon-
itoring would allow performing a precise forecast
of the system behavior and reflect the most prob-
lematic components, which primarily needs to be
developed.

We offer to perform the estimation of elec-
tronic interaction of IT infrastructure of system
of administrative services provision at the level of
such components as electronic document S,,; =1, /,
and process [ £, Py ], the sequence of procedures
P,n=1,N and electronic communicational channel
that connects them and through which there is
an electronic interaction D, =(P,P,),n=1,N-1).
Here I — means number of electronic documents
that are under the process [ A, P, ] for the certain
period of time. Let’s suppose that the process of ad-
ministrative service provision is completely deter-
mined that means it has a certain order of actions
that is subject to the terms of legislation and these
actions allow exchanging information in electronic
form between two or more informational systems
that are included into unified IT infrastructure of
system of administrative services provision.

The obstacle for performance of electronic in-
teraction directed at implementation of the process
of administrative service provision in electron-
ic form is a set of reasons. Firstly, technological
incompatibility of the informational systems that
means unsatisfactory state of the electronic com-
municational channel, secondly — non-conformity
of electronic document form and recipient infor-
mational system that means unsatisfactory state
of the electronic document, thirdly — the absence
of informational system that means unsatisfacto-
ry state of informational system. From all above-
mentioned reasons, there is only one that directly
concerns the state of electronic communicational
channel.

The delay of electronic document on certain
procedure in the process of administrative service
provision in the electronic form may be caused
by unsatisfactory state of informational system,
non-conformity of electronic document form and
informational system and absence of information-
al system for the certain procedure. In this case,
the obstacle to perform electronic interaction is
non-maintenance of electronic document with in-
formational system. It means that there is a direct
influence of organizational aspect of IT infrastruc-
ture of system.

The problems of such character as technologi-
cal incompatibility during the electronic document
flow make work of the whole system of adminis-
trative services provision more complicated. More-
over, they cause destabilization of the electronic
document flow and have a negative influence on
the ways of establishment of unified IT infrastruc-
ture of system of administrative services provision.
The main purpose of estimation is a detection and
localization of these factors.

Let’s mark 7° as a minimum time period that
takes into account a periodicity of electronic doc-
ument flow with a process [F,, P,]. Let us suppose
that 7, — is a period with duration of 7° with
the order number j, j=1J, T/ =JT"

341

Let’s consider that estimation e(S,PF,7;) of
quality of carrying out the procedure P, with elec-
tronic document S§; for the period 7, is equal to:

5,if 5 =1, (1)

where ;"™ is the minimum period of time

for carrying out the procedure P, with electron-

ic document S§;; #; is real time of carrying out

the procedure P,, n=1, N for processing of elec-
tronic document ;.

During the process of carrying out the proce-
dure there were not any delays, the procedure is
customized as much as possible that allows cover-
ing delays that happened before.

(a5 —158) /(M =158 ) 3 £ e (55, (2)
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where ff is time of carrying out the proce-
dure P, with electronic document S, pursuant to
the period set as a norm by regulators.

During the process of carrying out the proce-
dure there were not any delays, the procedure is
customized partially that allows covering partially
delays that happened before.

BH(15 a5 — 15 = ) /(1 = 1),

n
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where £ is time that is designed for electro-
nic document transmission S, through electronic
communicational channel D, pursuant to the pe-
riod set as a norm by regulators; £>"™" is mini-
mum allowed time for transmission of electronic
document S; through electronic communicational
channel D, .

Thus, the delay of document during the carry-
ing out the procedure P, should be covered during
the transmission through electronic communica-
tional channel for the next procedure.

2,1ty <t7fH(15f - tii;’min ), 4)

Thus, the delay of electronic document dur-
ing the carrying out the procedure P, cannot be
covered during the transmission through electro-
nic communicational channel. In this case, i=1,1,
n=LN, j=1J.

Let’s consider that an estimation e(S,D,,T))
of quality of electronic document transmission .S,
through electronic communicational channel D,
for the period T, is equal to:

5, if £y =r5m" (6))

where ¢, is real period of time during which
an electronic document S, passes electronic com-
municational channel D,, n=1,N -1, i=1,1.

It means that time of electronic document
transmission through electronic communicational
channel covers previous delays in transmission as
much as it possible.

Aty =8 /(5 =158, 6 £ e (5,15, (6)
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It means that time of electronic document
transmission through electronic communication-
al channel covers previous delays in transmission
partially.
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It means that delay of electronic document dur-
ing the transmission through electronic commu-
nicational channel should be completely covered
during the carrying out of the next procedure;

It means that delay of electronic document dur-
ing the transmission through electronic commu-
nicational channel cannot be covered during the
carrying out of the next procedure. In this case,
i=L1I, n=1,N-1, j=1J.

In order to estimate the quality of carrying out
the procedure and transmission of electronic doc-
uments through electronic communicational chan-
nels that provide connection between procedures,
we are using a rating scale of points. Due to the
fact that a scale of points allow defining the level
of load on the system's components, appeared in
case of necessity to cover delays of electronic doc-
uments and connected with them risks. In number,
the amount of supplements and efforts to intensi-
fy procedure are reflected with fractional parts of
points e(S;, P,,T;), which exceed the magnitude of

the whole number equal to T, or fractional parts
of points e(S;,,D,,T;) that are less than the whole
number equal to T,. For example, the estimation
e(S;, P,T,) equal to four points means that car-

rying out the procedure P, with electronic docu-
ment §; during the time period 7, was conducted
rather efficiently, as during the period of carry-
ing out the procedure, it was possible not only to
perform all transactions on due time, but even to
cover previous delays. But, the magnitude of com-
pensation (fractional parts of points) indicates the
level of delays and their influence on the loading
level of system. If the meanings e(S;, F,,T;) are less
than four points, the covering of delay is being
defined with fractional part of point and may be
performed through the electronic communication-
al channel on the way to the next procedure.

But, the local estimation of delay of separate
electronic document during the conduction of sep-
arate procedure or passing through the electronic
communicational channel cannot be a key factor
of their state or quality of functioning. We can ob-
tain more justified conclusions through estimation
of delays of electronic documents that are under
the certain procedure or sequence of procedures
and electronic communicational channels during
the specified period of time7”. Such estimations
allow revealing partially the reasons of delays in
the functioning of separate system's components
that are included in the process of administrative
services provision.

Further, the estimation of procedure P, and
electronic communicational channel D, pursuant
to the results of electronic document processing S,
during the period T’ should be defined in accord-
ance with the following correlation

E(S,P,T)=<1,e(S,P,T)>R /J, (9)

where e(S, P,,T) = {e(S,, Pn,Tj)}j:I . T= {Tj};:,-
E(S,D,.T")=<1,e(S,D,,T)> R /J,  (10)

where e(S,, D,.T) = {e(S,, D,, Tj)}j:I , T= {T.}jil.

J) j=
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With a successive increase of time period 77,
the meanings E(S,, P, T’) allow following dynam-
ics of quality changes during the carrying out the
procedure P,,n=1,N with electronic document
S, — transmission through electronic communica-
tional channelD,, n=1,N -1, i=1,1.

Using the method of nonlinear aggregation, we
form generalized estimation of procedure P, and
electronic communicational channel D, in accord-
ance with results of processing of electronic do-
cument S, during the period7;, which are being

defined pursuant to the following correlations

J J
E*(S, B, T") =]]eS,B.T) /(X e, B.T) /]y, (11)
Jj=1 Jj=1
J J
E * (SiDn!TJ) = He(SHDnJ]}) / (ze(SiﬂDrnT}) / J)Jil ’ (12)
J-l A
It allows identifying the level of stability of car-
rying out the procedure P, with electronic docu-
ment S, and its transmission through electronic
communicational channel D, during the period 7.
The processes of administrative services provision
may have different priority ranking that depends
on the demand for specific administrative service.
Thus, it is necessary to define the estimation of pro-
cedure P, and electronic communicational channel
D, pursuant to the results of processing of the set of
electronic documents § = {S,.}l_':1 during the period 7,
that should be defined according to the correlations

ES(I)'NT;) = <Rsae(S51)n’7—;')>Rl /<R551 >R’ ’ (13)

where e(S,P,T) ={e(S. P.T)} : Ry={py)
is weight coefficient vector that defines priority
ranking of electronic documents from the set {S,} .

ES(Dnay}) = <RS,6(S, Dn,]}) > R! /< RS91 > R (14)

where e(S,D,,T)={e(S,D,.T)) .

If we have estimations Eg(FP,,T;) and Ey(D,,T,)
for each from T, periods, we will obtain a range of
estimations, which investigation will allow revealing
logical things and forecast the quality of carrying out
the procedure with certain electronic documents or
their transmission through certain electronic commu-
nicational channels that ensure the process [£, P, ]

The estimation of carrying out the procedure P,
and electronic communicational channel D, in ac-
cordance with results of transmission of electronic
documents aggregate S during the time period
T’ should be defined according to the correlations

Ey(P,T')= <1,E(P,T)>, /J, (15)

Where ES (Pn’T) :{ ES (Pﬂ’TJ) };:1’

Es(D,,T’)=<LE( (D, T)>_./J, (16)
where Ey(D,.T)={ E«(D,.T))}".,.

With a successive increase of T’ the meanings
of these estimations allow following dynamics of
quality changes during the processing of electronic
documents in the procedure P,n=1,N, and their
transmission through electronic communicational
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channel D, ,P,n=1,N —1. In case, if the estimation

E(S,,P,T’) of the processing of electronic docu-
ment S, in the procedure P, for the period T’ is
considerably less than E¢(P,T’) and (or) aggre-
gative estimation E(S,D,,T’) of its transmission
through electronic communicational channel D, for
the period T’ is considerably less than Ey(D,,T’),
we can make a justified conclusion about the pres-
ence of drawbacks in the standard regulatory ac-
tivity of herein electronic document transmission.
If T’ — is a period between scheduled investigations
of system's components, the estimations E(P,,T”)
and E.(D,,T’) are advisable to consider as compo-
nents of aggregative estimation that is being per-
formed on the basis of such investigations.

The estimations of processing of electronic doc-
ument S, in the sequence of procedures P ={P}"
and its transmission through electronic communi-

n

tions between procedures during the time period
T, should be defined according to the correlations

cational channels D={D,}" ' that ensure connec-

EP(SisTj)z <RP’e(Si5P’Tj)>RN /< RPsl >RN ’ (17)

N
Tj) }rIIVZI ;o Re= {PP" }nzl
is weight coefficient vector that defines priority
ranking of procedures in the process [ B, Py |.

where e(S,, P,T,) ={e(S,, P,

i n’

Ey(S,T) = <Ryp,e(S,, D, T))> pv /<Rp,1> ., (18)

where (S, D.T)={e(S, D,.,T)}\\; Ry={p, |
is weight coefficient vector that defines priority
ranking of electronic communicational channels in
the process.

Analysis of sequences E,(S,,T;) and E,(S,T)),
i=11,j=1,J, allow discovering the cyclical move-
ments and forecasting the quality of processing of
the electronic document S, in the procedures and
its transmission through electronic communication-
al channel that ensure connection among proce-
dures in the process [ A, P, ]. The usage of method
of non-linear aggregation for electronic documents
of different priority ranking through the electro-
nic communicational channels of different priority
ranking is unreasonable due to the complexity of
recording the weight coefficients.

The estimation of processing of electronic doc-

n=1

ument S, in the sequence of procedures {P}:’l

nfp=

and its transmission through electronic communi-
. N-1 . .
cational channels {D,} | that ensure interaction

n

in the process [ P, P, ], during the time period T’
should be defined according to the correlations

E (S, T")= <LE,(S,T)>, /J, (19)
where E,(S,T)={E,(S,T)}"

7] Jj=D
ED(S,.,TJ)= <1 E,(S,T) > /J, (20)
where E,(S,,T) ={Ey(S,,T,) } ...

With a successive increase of 7’ the meanings
E.(S,,T’) and E,(S,T’), i=1,1 allow following
dynamics of quality changes during the processing
of electronic document S, in the procedures and
its transmission through electronic communica-
tional channel that ensures a process [£, Py].
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The method of non-linear aggregation allows
forming the generalized estimations of the set of
procedures {P,,}LV:1 and electronic communicational

channels {D,,};:' that ensure a process [P, P,] pur-

suant to the results of processing of electronic doc-
ument S, during the period 77. These estimations
are being defined pursuant to the correlations

(ST =TT EnSuT) /(S ENS,T) /) 21)

ES,T) =TT En(SuT) / (L ENS,T) /I (22)

that give an opportunity to define the level
of stability during the electronic document pro-
cessing S, in the subsystems and its transmission
through electronic communicational channel that
ensure the process [P, P,] during the period T’.

We can define estimation of processing of

the set of electronic documents {S,}/ in the se-

quence of procedures {Pn}:lvz1 , related to the process
[R, Py], for the period T, pursuant to the correlation

Esp(T))= <R, E,(S,T))>, /<R, 1>, =
= <Ry, E(P,T)> v /<R, 1>, (23)

where

i i=1>

Ep(S,T)={Ex(S,.T)};
Ey(P,T) ={Es(R,,T)} ., j=1J.

n=1 "

The analysis of such sequence allow discovering
the cyclical movements in quality of processing of
all electronic documents that pass procedures re-
lated to the process [£, Py] during the period 7.

In a similar manner, the estimation of

the transmission of the electronic documents set {S,.}i’:I
through electronic communicational channels
{D,,}::1 , that ensure process [P, P,], for the period
T, should be defined pursuant to the correlation
Es () =< R, ED(S.T)> ., /<R,1> , =
=< Ry Eg(D.T)> o /<Ry 1> 0y (24)

Where ED(Ss ’Tj) ={ ED(Si’ T;) }1'1:17

Ey(D,T) ={ Ei(D,,T))} !, j=1,J.

n n=1"

The analysis of such sequence allow discover-
ing the cyclical movements in quality of transmis-
sion of all electronic documents through electronic
communicational channels that ensure the process
[A), Py] during the period T .

The estimations of processing of the electronic

documents set {S,},' in the sequence of procedures

=1
{P};V:l and their transmission through electron-

n
. . . N-1
ic communicational channels {D,} ", that ensure

process [P, P,], during the time period 7’ should
be defined pursuant to the correlations

Es o(T')= <1LEg ,(T)> ,, /J, (25)
where E; ,(T) ={ Es o(T)) } ;:1’

ES,D(TJ) = <LE,(T)> ® /J, (26)
where Eg ,(T)={E; ,(T))}"_,
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With a successive increase of 7’ the meanings
Es »(T?) and E ,(T’), allow following dynamics of
quality changes during the processing of the set of

electronic documents {S,}/ in the procedures and

their transmission through electronic communica-
tional channels that ensure interaction in the pro-
cess [P, P]. If the generalized estimation E(P,T”)
of the procedure P, for the period 77 is much less
E ,(T’), we can make a justified conclusion about
the presence of crucial drawbacks in the organiza-
tion of system work of administrative services pro-
vision or about unsatisfactory state of IT structure.
Similarly, if a generalized estimation Eg(D,,T”)
of electronic communicational channel D, for

the period T’ is considerably lower Eg ,(T’),
we can make a justified conclusion about the pres-
ence of crucial drawbacks. Such conclusions are
rather substantial foundations for unscheduled
inspection of state or quality of functioning of
the relevant system's components.

Thus, we created local and aggregated esti-
mations of the electronic interaction of system's
components that form a process. On the basis of
these estimations, it is rather reasonable to fore-
cast estimations of the electronic interaction that
allow revealing and eliminating the threats on due
time that were not foreseen by a forecast made on
the basis of regular scheduled investigations,
to make amendments to such forecast and to
the terms of check-up and development of sepa-
rate system's components.

The aggregated estimation of transmission of

the set of electronic documents {S,} in the pro-

cess [R, P,] at the average for the period 7, is be-
ing defined pursuant to the correlation

Eg(T)) = (psEs p(T)) + ppEs p(T)) / (ps + pp) = 1,4, (27)

where Eg . (T)), E;,(T;) is being defined in (23)
and (24) correspondingly, and p,,p, — are weight
coefficients that create priority ranking of the set of
procedures and electronic communicational chan-
nels that create processes, during the estimation.

The analysis of sequence { Eg(T})}7_ allow de-
fining the cyclical movements in quality of pro-

cessing of the electronic documents set {S,}  in
the process [F, Py] in general.
The average estimation of the transmission of

the set of electronic documents {S,} in the pro-

cess [P, Py] during the time period 7’ is being de-
fined pursuant to the correlation

E((T") =<1 E(T)>, /J, (28)

where Eg(T)={E4«(T,)},,. With a successive in-

crease of T’ the meanings E¢(T”) allow following
dynamics of quality changes during the processing

of the set of electronic documents {S,}/ during

the process [F, Py]. If the generalized estimation
of the separate document E(S,T’) is considerably
lower in comparison with E¢(T”’), we can make
a justified conclusion about its possible unsatisfac-
tory state or the necessity to change standard reg-
ulatory activity of its transmission.
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If for the set of electronic documents that
are under the process during the time period
T’ , the delays are mainly covered in the proce-
dures, it is presumptive, but rather important
evidence of the state of electronic document
and state of electronic communicational chan-
nel. On the other side, if the delays are main-
ly covered through the electronic communica-
tional channels, it is an evidence of the state
of IT infrastructure or work efficiency during
the conduction of procedures. If a generalized
estimation of supplements that is an evidence
of their mass character is lower in compari-
son with aggregated estimation of the system's
components that create processes, we can make
a justified conclusion that a standard regulato-
ry activity of electronic documents transmission
is non — optimal.

Supervision of behavior dynamics of aggre-
gated estimations of the electronic interaction
of system's components with a successive in-
crease of the meaning 7’/will allow deter-
mining trends of state and quality changes in
the functioning of the relevant system's compo-
nents. In these conditions, a short-term forecast
obtained due to the extrapolation of electronic
interaction estimations on the basis of known
previous history of their meanings, will allow
revealing beforehand the potential components
that cause work destabilization. A long-term
forecast of the electronic interaction estima-
tions performed, for example, through device
of temporal series, allows following the instable
changes in the behavior of the main structural
elements of complicated hierarchically-network
systems and negative trends of their develop-
ment [1].

Conclusions and offers. Thus, the estimations
of electronic interaction of IT structure of the sys-
tem of administrative services provision perform
the following functions:

(9) — (12) allow analyzing the dynamics of qua-
lity changes of processing of the certain electro-
nic document in the procedure or its transmission
among procedures;

(13) — (16) give opportunities to follow dy-
namics of quality changes of processing of
electronic documents set in the separate pro-
cedure or their transmission through separate
electronic communicational channel during
the certain singular time period or largest
period of time and to define drawbacks of
the standard regulatory activity of electronic
documents transmission,;

(17) — (22) allow analyzing the processing qua-
lity of electronic document in the sequence of pro-
cedures or its transmission among procedures and
to investigate response in case of small delays of
transmission;

(23) — (26) give opportunity to form genera-
lized conclusions about the passing of the sets of
electronic documents procedures and among pro-
cedures for the certain time period and long time
periods that allow revealing low-functioning sys-
tem's components;

(27) — (28) help to analyze state and efficiency of
organization of electronic documents transmission
in the process between procedures and in general.
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Hanbummua FO.B.
YHiBepcuTeT MUTHOI cripaBu Ta (piHaHCIB

METO/I0JIOT'TA OIIHKM EJEKTPOHHIUX TEXHOJIOTII
B YIIPABJIIHHI TPOIECOM HAJAHHA AIMIHICTPATUBHIX ITIOCJYT

Amnorarisa

Y cTaTTi 3alIponloHOBaHa METOJMKA OL[IHKM B3a€MOJIil eJIEKTPOHHMX TeXHOJIOTi) B yIpaBJIiHHI IIPOllecoM Ha-
JIaHHA aJMiHICTPATUMBHUX IIOCJIYT. 3aCTOCYBaHHA AKOi JO3BOJMUTDL 3IiVICHIOBATY MOHITOPMHI CTaHy B3a€MOZIii
€JIEKTPOHHMX TEXHOJIOTi! B IIpolleci HalaHHA aJAMIHICTPATMBHUX IOCJIYT. TAaKOMK [JO3BOJUTb BUABUTU IPOO-
JIeMHI Miclid, 110 yIOBIIBbHIOE (DOPMYBAHHA €AVHOI iH(OPMAIiIHO-TEeXHOJIOTIYHOI iH(PaACTPYKTyPH cCuUCTEMU
HaJTaHHA aIMIiHICTPATUBHUX CJIyT. MeToI0JI0TivHOI0 OCHOBOO JIOCHIPKEHHA BUCTYIIUIIM HAYKOBI peKOMeHaaIrii
YKPaiHCBKNUX BUEHUX.

Karo4oBi caoBa: oIfiHKa, eJIEKTPOHHI TeXHOJOri, Ipoliec, Ipoieaypa, B3aeMOIidA.

Hansmmua FO.B.
YHMUBepCUTET TaMOMKEHHOTO JleJia ¥ (PUMHaHCOB

METOIO0JIOTUA OLEHKN 3JEKTPOHHBIX TEXHOJIOTUI B YIIPABJIEHIN
IMPOINECCOM IIPENOCTABJEHNA AIMMHUCTPATIBHBIX YCJYT

An"oTanus

B craTbe mpensnoskeHa MeTOOMKA OLIEHKM B3aMMOEMCTBUA DJIEKTPOHHBIX TEXHOJIOTUWII B YIPaBJEHUM IIPO-
IIeCCOM IIpeJIOCTaBJIeHMA aJAMMUHUCTPATUBHBIX yCJyT. IIpuMeHeHMe KOTOPOJ ITO3BOJUT OCYILIECTBJIATH MO-
HUTOPUHI COCTOSHMSA B3aMMOJEVCTBUSA 3JIEKTPOHHBIX TEXHOJIOTMII B IIpoliecce IIpeJoCTaBJIEHMS aJIMUHM-
CTPATUBHBIX yCJyr. Takike MO3BOJIUT BBIABUTH IIPOOJIEMHBIE MeCTa, 3aMeIJIAIOIINI (DOPMUPOBAHNE eHON
VHQPOPMAIIVIOHHO-TEXHOJIOTYEeCKON MHPPACTPYKTYPbI CUCTEMbI IIPEeNOCTABJIEHNA aJMUHVCTPATUBHBIX CJIYT.
MeTonosioruueckoit OCHOBOI MCCJIeJOBaHNS BBICTYIMIIM Hay4Hble PeKOMEeHAAIMY YKPAMHCKUX YUEHBIX.
KaroueBrple ciioBa: OlLleHKA, BJIEKTPOHHBIE TEXHOJIOTUY, IIPOIECC, IIPOLeAyPa, B3aMOJEICTBIE.

EKOHOMIYHI HAYKU





