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Purpose. Mutual consideration of social complex and technical indexes while assessing the civil defense (CD)
divisions readiness for actions in emergency situations (ES) of various character.

Medrodology. As readlimess fevel radey of CL drvisions, probability assessment of professionzl-technion) rerdiness
state for response to various emergencies at the scheduled time has been used. The level of readiness of the unit is esti-
mated on the general scale — “ready to perform tasks”, “limited ready to perform tasks”, “do not meet the requirements”.

Findings. Analytical dependences of CD units’ readiness level on their fitting with both one-type and different-
type equipment have been received. A model for evaluating the level of readiness of CD units to act in emergencies is
proposed. It is of a systemic nature and integrates modules which are logically and informationally connected accord-
ing to intended purpose, solvable tasks, input and output data and other parameters each of which solves specific tasks.

Originality. Systems approach and the readiness principic assessment of CD divisions for actions at emergency
have been offered. It was based on the consideration of complex indexes of divisions’ technical equipment and profes-
sional readiness of their staff.

Practical value. The offered readiness level index of CD divisions for actions in emergency allows carrying out the
comparative analysis of condition of a readiness of CD divisions for the purpose of development actions to increase

effectiveness of their use.

Keywords: emergency situation, civil protection, hardware of division, professional readiness of staff’

Introduction. Ensuring national security is the inte-
gral function of the state. This guarantees necessary con-
ditions for life and activity of the citizens, the prevention
and elimination of the emergency situations (ES) of tech-
nogenic and natural character.

Safety is such a condition of human activity at which
realization of potential danger is avoided with particular
probability. Safety at emergency demands reliable function-
ing of the response system for emergency of natural and
technogenic character adequate to the level and the nature
of threats [1]. The natural Jevels, technological and social
hazards which significantly influence structure of forces
and tools for timely and efficient response to emergency of
natural, technogenic and social character [2] are inherent in
each administrative and territorial unit of the state.

© Tiutiunyk V. V., lvanets H. V., Tolkunov . A., Stetsyuk E. L., 2018
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The number of the civil defense (CD) structures has
been defined on the basis of potential threats of techno-
genic and natural character considering economic op-
portunities of the state [3]. Timely and efficient respons-
es to emergency of various character and realization ac-
tions for elimination of their consequences are assigned
to CD forces which unite the relevant rescue services
and divisions of the central and local executive authori-
ties, the enterprises and the organizations irrespective of
ownership forms and managing. The basis of CD forces
has been made by the quick rescue service of civil de-
fense consisting of operating controls, rescue units of
the central subordination, rescue units of a special pur-
pose, express aviation and other formations, the state
rescue and fire fighting divisions (parts), training centers
and support units. At the same time the readiness level
index of CD divisions for effective implementation of
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tasks which are bound to mitigation of various emergency
consequences, namely with protection of the population
and territorics against negative impact on people’s activi-
ties, is defined by suitable technical equipment, its readi-
ness level for application and professional ability divisions
for implementing objectives. Thus, efficiency of perform-
ing intended tasks by CD divisions, first of all, depends on
the level of their readiness for actions for emergency re-
sponse.

However, the question of the approach to estimation
of readiness level index of CD divisions for actions at
emergency remains open for the moment.

Analysis of the recent research. Readiness of CD forces
and means is the condition of CD forces and means defin-
ing their ability to carry out the tasks assigned to them [4].

The readiness condition assessment of CD forces to
actions on mission is carried out at their transfer from
the functioning mode in peace time to the functioning
mode in the conditions of the singular period at mobili-
zation of express formations for CD task performance
while monitoring readiness for actions for prevention of
emergency and response to them.

The ideas of readiness come down to a concept of a
condition of operating controls and CD forces which is
characterized by their ability of realization of tasks taking
into account interrelation “readiness level — risk level”,
“readiness level — the level of the acceptable damage”,
“readiness level — danger level” that allows considering
readiness as the category displaying need for population
safety at emergency. For the readiness mobilization assess-
ment of units in article [3, 6] the following generalized cri-
teria groups have been offered: organizational and legal,
material (financial) and criterion of actually readiness mo-
bilization. These groups make system of the main indica-
tors whose quantitative and high-quality estimation gives
an assessment according to the common index. The readi-
ness condition assessment has been defined by common
assessment basis and persistency measure assessment,
power and reliability. In article {7] the readiness model of
rescue systems using hardware for tecovery operations is
presented. Rescue divisions are considered by the authors
as a system whose elements include corresponding experts
(rescuers) who use the necessary technical equipment
(production module). Proceeding from the assessment and
analysis of readiness for actions on mobilization process
mission of divisions for definition of quality of their work
has been simulated. In general, mathematical models of
production module functioning in various operational
states and rescuers in various functional modes are consid-
ered for a complex assessment of mobilization readiness.

In article [8] a mathematical functioning model of
both one rescuer and a rescue group as important com-
ponents of the rescue system in various readiness modes
for actions on mission is presented.

Estimation of degree of readiness of a division [9]
was carried out on the basis of the analysis of values of
characteristics inherent in concrete division such as:

- manning level of division staff;

- completeness of division technical means;

- completeness of division’s respiratory protective
equipment and protective clothes;

100

- professional standard of staff division;

- existence of a necessary package of documents on
scheduling of actions and technologies of performance
work;

- existence of a stock of material tools;

- a possibility of an exit and deployment around
works at the scheduled time and others.

For readiness assessment of rescue divisions on the
basis of the described characteristics a spectral approach
has been used. It allows estimating quantitatively the
readiness level of each division in compliance to partic-
ular characteristics. As an index of readiness level, a
mean value of particular characteristics estimates has
been chosen. These characteristics have been taken with
the corresponding weight loadings.

However, to assess the readiness level of CD divi-
sions for realization of mission tasks it is necessary to
consider the division as a uniform system which includes
a human factor and hardware. In this case the readiness
level indicator of the division has to display not only the
division readiness in general to realization of objectives
on emergency response in the unrestricted instant, but
also the degree of non-failure operation of its function-
ing as systems, throughout a run time of works, which is
defined by an objective of this research.

Presentation of the main research. Readiness level of
a division has been defined by probability that there will
be two dependent events:

- the division is ready technically for realization of
tasks on emergency response (event A), [t means that at
the time of emergence in the division there will be a nec-
essary quantity of efficient technical means out of the
avaijlable ones. From this time on, facilities will smooth-
ly function throughout a run time of emergency re-
sponse works (£,);

- the division is professionally capable to carry out
objectives provided that it is technically ready for real-
ization of tasks of emergency response (event B).

Then the probability that CID divisions are at the suf-
ficient readiness level for realization of objectives on
mission can be written down as follows [10]

P=P(A)-P(B), (1

where P(A) is the probability of event A, being that the
CD division is technically ready to perform tasks of
emergency response; Py(B) is the probability of event B
which is that the CD division is professionally capable
of carrying out objectives provided that it is technically
ready for realization of tasks of emergency response.
The probability P(A) is defined by two components:
completeness of division the necessary quantity of tech-
nique, its readiness for application at the time of initia-
tion emergency and trouble-free operation throughout a
run time f,, of works on its elimination )

P(A)=P. - R™(z,), (2)
where Py is probability of division completeness tech-

nique; R¥"(z ) is probability of readiness of the unit’s
sufficient facilities required for elimination of emergen-
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cy at the time of its initiation, and its trouble-free opera-
tion throughout a run time of works on emergency re-
sponse; ,, is the run time of works on emergency elimi-
nation response.

Let the staff list assume existence of # units of the
one-type equipment. If there are m pieces of equipment
available, then the probability of completeness of equip-
ment of the division is calculated according to the clas-
sical determination of probability [11] and looks as fol-
lows

m

Py P (3)

where n is the nominal number of units of the one-type

equipment; m is the actual number of the one-type
technigue units.

As the moment of initiation emergency has casual
character, readiness of one technique unit for intended ap-
plication can be characterized by coefficient of operational
readiness R“*(¢ ), that is, probability that at the time of
emergence initiation it will be efficient and, from this time
on, it will smoothly function throughout a run time of
works on elimination of an emergency situation [12}

Runit (tw ) - K;nif . punit (lw )= TF . punit (tw ),

Tr+Tren
. T, o "
where K" = ——L__ s the availability coefficient of
+
F Ren

the technique unit [13], that is the relation of average
time between failures of the technique unit to the sum of
time average between failures 7+ and average time of res-
toration T%,, which characterizes probability that the
technique unit will be efficient at the time of emergence
initiation; P4* (¢ ) is the probability trouble-free func-
tioning of the technique unit throughout arun time of

works on emergency response f,; Ty = I Pit(nydt ~
0
mean time to failure (MTTF) of the technique unit;
Then = J't[P‘.;‘;‘j{ (1] dr is the average recovery time of the
b

technique unit; P“*"(f) is the distribution law of a ran-
dom value time of no-faiture operation of the technique
unit; Pgr(r) is the distribution law of a random value
time of trouble-free operation of the technique unit;
[Pz (] is the density function of a random value re-
covery time of the technique unit.

Now the facilities of CD divisions of Ukraine includes
both the equipment which has not reached the end of its
service life (the period of normal operation), and the
equipment whose serviceable life exceeds 20 years (the
aging period). Given this, distribution of trouble-free time
operation submits to the law of E. H. Weibull for which

(12}
P”""'(t)=e_(zr; (TF =a-G(1+%D,

. 1
where a, & are the distribution law parameters; G| 1 +—
is the table gamma-function. b
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Parameters of the distribution law can be determined
for a particular technique unit on the basis of statistical
processing of these results of operation.

For technique units with obviously expressed effect
of aging and wear, it is expedient to use the J. Rayleigh
ratio [12] for which

Pum"l(t) = e_[zr; [TF = %J

For technique units which are on the period of nor-
mal operation, it is expedient to use the exponential dis-
tribution law [12] for which

Pt (1) = exp(=At); (TF = %}

where A is the failure rate of the technique unit.

Let us consider that the recovery time of the tech-
nique vnit submits to the exponential law to distribu-
tion, for which [12]

L 1
Pﬁg:: (t) =1 _e-;u; (TRen =-|-1—)‘

where 1 is the intensity restorative function of the tech-
nique unit.

Let the CD division be equipped with the one-type
of the technique unit. There are m available pieces of
equipment.

Then the probability R* (¢, ) is defined from a con-
dition that at the time of emergency initiation there have
to be efficient no less than v units from m available.
From this time on, these units will smoothly function
throughout a run time of works [12]

RI-(¢.)= l—fR,,,(k), 4
k=0

N . m—k
where R, (k) =C% -[ R (1, )] -[1- R (1, )" isthe
probability that exactly & technique units from m avail-

!
ble will be efficient; C* =——1
able will be efficient; C; KLm—R!
combinations m from £ elements,
Considering the ratio of (3, 4} probability P{(A4) (2) is
defined as follows

is the number of

P(A)= %{1 _ vz_lc’ﬁ I:Rum'r (, ):Ik I:l — Runit @, )]m_k}, (5)
k=0

TF .Pum't (tw )
Tr +Tpe,

Let us consider a case when the staff of division in-.
cludes technique / types with the total number # units
from which #,, #,,...,n, make the number of correspond-

where R“* (Iw) =

{
ing type units (n = Zn,.].
i=i
Let there be m pieces of equipment available among
which there are m,, m,,...,m; of the corresponding type
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I
(m=zm,.}, then the probability of division complete-

i=1
ness is calculated by an equation

I
B=Y"r ©)
i-1 1
In this case the probability R*(z, } is defined from
the condition that at the moment of emergency initia-
tion there have to be efficient as many as v units from ¢,
available. From this time, these units will smoothly
function throughout a run time of works ¢, on emergen-
cy response. At the same time for each type there are to
be as many as v; units of this type from m; available ex-
emplars of this type. Then it is possible to write down

i v—l
R"f“'<rw)=1‘[{1—ZR,-,ﬁ (j)}, (7)
i=1 Jj=0

where R!_M (,]) =Cr{l .I:R‘_uni{(tw):lf ‘I:l_RjM" (tw ):lm, il icthe
probability that exactly j units from available of m; of i
type will be efficient; R*(z,) is the readiness opera-
tional coefficient of the technique unit of 7 type.

Considering the ratio-of (6, 7) the probability P(4)
€2) is defined as follows

“TT-S ¢ (R ] . ®

P(4)= i—' 1-
Jj=0 X[l - Rimm (tw ):I

e
=L B =1 i~

where Riuﬂfr (t )_ Pumr (r ) T qumI (t)df

T T.Ren
is the mean time between failures of the techmque unit

of type i; Ty, = [fP" (#)] dt is the mean time of main-
]

tenance of the technique unit of type i; P*™(r) is the
value random distribution law of time between failures
of the technique unit of type i; 7, ;‘Zﬁ {#) is the value ran-
dom distribution law of the techmque unii availability
recovery time type of /; [, ;,'::, (01 is the density function
of the random value of recovery time of the technique
unit of i type.

The probability P,(B) of the fact that the CD divi-
sion is professionally capable of carrying out objectives
provided that it is technically ready for realization of emer-
gency response tasks characterizes professional ability to

carry out staff mission tasks of CD division. It depends
~ on the manning level of division staff and vocational
training for actions in emergency. The probability P,(8)
is defined by two components: manning level of division
staff and vocational training for actions in emergency

PA(B)=PSJaﬁ"PPR’ %)

where Py,.is the probability of manning level of division
staff; Ppp is the probability of professional readiness to
actions in emergency.
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If the staff list of personnel division provides r staff-
ing positions of experts available, and there are w avail-
able, then the probability of experts’ staff completeness
is equal to [11, 13]

w
Pour =7 (10)

where r is the regular number of experts; w is the valid
number of experts.

The complex of knowledge and abilities, as well as
skills and existence of division staff professional experi-
ence make professional readiness to actions in emergen-
cy {14, 15].

Dynamics of professional readiness is defined by pro-
cesses of knowledge acquisition, skills in the course of
preparation in educational institutions and in the systems
of retraining and professional development and profes-
sional experience. It can be described with a ratio which
considers results of professional selection and efficiency
forms and methods of the specialist training system [14]

Pog(5) = B(S)= B(S)+[ P(S)- B(S) ]

x B(S) [1- A(S)] [1-474(5)], an

where g (q = i:«:) is the number of occupations and train-

ings which coincide with possible tasks at emergency
response; P(S) is the probability of faultless perfor-
mance of the mastered type task §; P,(5) is the initial
level of readiness; 4 and B are model parameters which
consider efficiency of forms and methods of training.
Let it be necessary to perform several tasks, generally z
for successful performance of a task by division. Then the
professional readiness level of staff is defined as follows

Pog = Y 0(S,)- Po(S)), (12)
i=l

where ((5)) is the probability of need for realization of a
task of type S at emergency response; Pg(5;) is profes-
sional readiness level of staff for performing a task of
type ;.

Taking into account (11) expression (12) will take a form

z P(S.)+|:P(S.)—P(S.):|-B(S,.)x
x = L5 }
= [1 AS)T [1 — A7) ]

By substitution of expressions (10) and (13) in (9) ex-
pression for probability P,{B8) has been obtained

P(S)+[ P(S))— PiS)) ]

P(B)—rZQ(S) x B(S){ 1- A(S, )} . (14}
[1 A7Y(S)]

Taking into account ratios (5, 8) and (14) of the divi-
sion’s readiness level for realization of tasks of mission
(1) will be as;

- for the divisions equipped with the one-type tech-
nique units
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_ﬁ _v-»l k. unit o {1 _ Runit m—k X
p2hi-Scr [a(u)] [1-r0]

R(S)+[ P(S,)-R(S)]x
<B(S)-[1-4S)]' % th

<2305,
! x[1-497%(S,)]

- for the divisions equipped with technique units of
several types

(g el

p izl =0 xl:l_ Riunil(tw)]m"_j
Pl(Si)"'[P(Si)‘Pl(‘S'i):IX
x %-ZQ(S,.)- <B(S) [1- AS) ] x

x[1-474(S)) ]

Divisions readiness level can be estimated based on
the common scale — “are ready for performing tasks”,
“restrictedly are ready to realization of tasks”, “do not
meet the requirements”. It is expedient to establish by
the following criteria of estimation:

- "“are ready for realization of tasks” if the probability
is P20.9;

i

- “are restrictedly ready for performing tasks” if the
probability is 0.7< P <0.9;

- “do not conform to requirements” if the probabil-
ityis P <0.7.

The assessment model of CD divisions’ readiness
level for actions is presented in Figure.

Module I represents the database on CD divisions’
completeness of equipment and facilities, their technical
condition, production characteristics, completeness of
division staff and the level of its vocational training. On
the basis of these data the corresponding estimates are
given in modules 2, 3, 4and 5.

Module 2 is intended for assessment of the division’s
completeness probability for equipment and facilities with
both one-type and different-type equipment. Data of
Modutle 2 are used further for carrying out calculations
in Module 6.

Module 3intends to assess the probabitity of manning
level of division staff. Data of Module 3 are used further
for carrying out calculations in Module 7.

Module 4 intends to assess the probability of readi-
ness of sufficient facilities and equipment of the division
for emergency response with one-type and different-type
equipmend available, Data of the module 4 have been used
further for carrying out calculations in the module 6.

Module 5 intends to assess the staff’s professional
readiness level for actions in emergency. Data of Module
5 are used further for carrying out calculations in Module 7.

Module 6 intends to assess the probability that the CD
division is technically ready to perform tasks of emergen-

Module &

The database on CD divisions’ completeness of equipment and facilities, their
technical condition, production characteristics, divisions’ manmning level and
their professional standard

Modale 2 1" o _Mo;lnle .;o T
Completencss probability g Completencss probability 10
to estimate division’s { estimate division’s staff ex-
equipment and facilities H perts Py
P %
!
y N

Module 4 Madulc S /

Probability readiness Estimates of professional !

Estimates of sufficient readiness level of staff for f

equipment and facilities of actions in emergency Peg
division {or emergency re-
sponse R*"(1,,)
¥ ‘ l
Module 6 Module 7

Estimates of probability that the Estimates of probability that the CD
CD division is technically ready division is professionaliy capable of
to perform tasks of emergency re- carrying out objectives provided that

sponse F(4) it is technically ready to perform
1asks of emergency response P, (B}

Module 8
Estimates of readiness level of CD division for realization of objectives
on mission P

Fig. CD Division’s readiness level assessment model for actions in emergency
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cy response on the basis of data from Modules 2 and 4.
Data of Module 6 are used further for carrying out cal-
culations in Module &.

Module 7 intends to assess the probability that the
CD division is professionally capable of carrying out ob-
jectives provided that it is technically ready to perform
tasks of emergency response on the basis of data which
come from Modules 3 and 5. Data of Module 7 are used
further for carrying out calculations in Module 8.

Module & intends to assess readiness level of CD di-
vision for realization of mission objectives on the basis
of data which come from Modules 6 and 7. .

Conclusions and recommendiations for further research,

1. The systems approach and principle of assessing
CD divisions’ readiness for actions in emergency based
on the relative accounting of complex social and techni-
cal efficiency functioning factors of division have been
offered.

2. Probability assessment of professional readiness
degree of task performance on eliminating emergency of
various characters at the scheduled time is used as an in-
dex of division readiness level.

3. Analytical dependences of CD divisions’ readiness
level on the level of their equipment both one-type and
differenti-type have been obtained.

4. The model of assessing a CD division’s readiness
for actions in emergency has been offered. The model has
been constructed based on the modular principle. It in-
cludes logical and informational modules connected
among themselves, each of which carries out specific ob-
jectives.
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Meta. B3aeMHe BpaxyBaHHA KOMIUIEKCHMX COIIi-
ATbHO-TEXHIYHHX OKA3HMKIB IIPH OLIIHIi FOTOBHOCTI
[Hapo3niuie HABUIEHOIO 3axucTy (113) mo nii npwu Haji-
3puuaiHuX cutyaligx (HC) piaHoro xapakrepy.

Meroauka. B sikocTi nioxazHuKa piBHA TOTOBHOCTI
mizposzainy 113 pUkopucTaHa AMOBIPHICTE OL[IHKH CTY-
newo mpodecitio-rexitiyHol rOTORHOCTI BUKOHATH 3a-
Boanns 3 pikeiganil HC y scranosneHi TepMind. Pisexs
FOTOBHOCTI IHAPOIILTY OLIHIOETRCH 33 3dTAIBHOK 1UKA-
JI0I0 — ,,I'OTOBL IO BHKOHAHHA 3aB1aHL", ,,00MEXeHO TOTO-
Bi 10 BHKGHAHHA 3aBiaHb", ,,HE BINOBIAAI0TE BUMOraM™.

Pe3syanrami. OTpUMaHi aHATITHIHI 3a/1€XXHOCTI PiB-
Hd TOTORHOCTI miapo3aimie 113 six pirHs ix ocHaneHAs
AK OIHOTUITHOIO, TAK i PISHOTUIIHOIO TEXHIKOIO. 3anpo-
[MOHOBAHA MOJIENE OUIHKHA PiBHA TOTOBHOCTI IApO3i--
Jiy 13 ao aiit npy HC. BoHa HOCHTL CHCTEMHMI Xapak-
Tep i 06’eqHyE B €IMHE I{ife JOTIYHO Ta iHopMalliliHo
MoR’s13aHi MK c00010 3a NpU3HAYEHHAM 3a8aydi, IO BH-
PilIYIOTHCSH, BXITHHMH 1 BUXiZTHUMU JaHAMH T4 IHIDUMM
rnapaMeTpaMHi, MOAYJI, KOXHHM 3 KX BUPILIYE KOH-
KPETHI 3aBIaHHs.

Haygona HoBH3HA. 3alTpONOHOBAHO CHCTEMHMI Mia-
XiI i IpMHIKN OUWiHKH roToBHOCTI nimposainis 13 mo
Hiit npu HC, ocHOBaHM Ha BpaxXyBaHHi KOMIUIEKCHUX
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TIOKA3HUKIB TEXHIYHOIO OCHANIEHHA HiIPO3ALUHB i [1po-
¢heciifHoi ninroTormeHOCTI ix 0OcoBoBOrO CKXIIATY.

IIpakTivHa 3EAMICTS. 3aNPONIOHOBAHAH HOKAZHHK
pieHda roToBHocTi nigpo3ainis O3 ao xii npun HC no-
3BOJISE IIPOBOAMTH NOPiBHANBHUH aHaIi3 CTaHy piBHA
TOTOBHOCTI MiAPO3L1iB 3 METOI0 PO3POGKH 3aX0iB U1
MiIBUINEHHEA e(PeKTHBHOCTI IX 3aCTOCYBAHHS.

KonoqoBi cnoBa: nadzsuuaiing cumyauin, yueitbiul 3a-
Xucm, mexuiure ocHawenna ridposdiny, npodbeciiing niozo-
MOBAEHICME 0CO00&020 CKAGDY

Henn, B3aumHueIi y4er KOMILIEKCHBIX COLMaNTbHO-
TEXHMICCKHX ITOKA3ATEACH ITPH OLIEHKE NOTOBHOCTH MOA-
pasIe/IcHHH TPaXAaHCKOH 3auiuTH (I'3) K AeicTBUAM
1IpM ypesBedaiHbpX cHTyauuax (UYC) pasnuunoro xa-
paxTepa.

Meroguka. B xauecTre noKazareasa YpOBHs TOTOB-
HOCTH nofpasgeneHus I'3 Hcnonan3osana BepoATHOCT-
Had OLEHKA CTeNeH! NpodecCHOHAIbHO-TEXHHYeCKOH
TOTOBHOCTH BRINORHEHHSA 3alaHKA Mo JTKBunanun YC
PasIH4YHOTO XapaKTepa B YCTAHOBAEHHEIC CPOKH. YPO-
BEHBb FOTOBHOCTH HOLPAYIENCHMS OLUEHHUBACTCSL 110 06~
INEH IIKae — ,,FOTOBB K BBINOMHEHHIO 338349, ,,OrpaHu-
YEHO I'OTOBEE K BRINOMHEHHIO 33034, ,,HE OTBCYAIOT TPE-
GopaHMAM“,

Pezynbratel. IlonydeHsl aHATUTHYECKHE 3aBUCHMO-
CTHU YPOBHA FOTOBHOCTH nonpasneneHuit I'3 ot ypoeHs
HMX OCHAUIEHHA KAK OHOTHIIHOM, TaK M Pa3HOTHIIHOHA
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TeXHUKOH, [TpeToKeHa MOIEE OHEHKH YPOBHS I'OTOB-
HocTH moapastencHud I'3 k aeicteunam npu UC. Ona
HOCHT CMCTEMHBIH XapakTep W OOLCONHSET B EAHHOE
LIEJI0E JIOTHYHO H HHGOPMAIIHOHHO CBA3AHHBIE MEXTY
c000i1 10 NIpeIHAZHAYECHHIO, pElIacMBIM 3aTadaM, BXO/-
HBIMM ¥ BEIXOIHBIMH JAHHBIMH U IPYTHMU TApaMeTpa-
MM, MOIYAH, KAKIBIH M3 KOTOPHIX PEIIacT KOHKPETHEIE
3aauu.

Hayunas sopu3Ha. [TpeanoXeH CUCTeMHEIHN MOAXOI
¥ IPHHIMIT OLIEHKM TOTOBHOCTH NodpasfeieHui ['3 k
peicrBAM mpy YC, 0CHOBAHHBIN HA YIETE KOMIUIEKC-
HBIX NIOKa3aTenci TeXHHYECKOH OCHAINECHHOCTH TOA-
pasieneHHi U MpodecCHOHATBHON NOATOTORICHHOCTH
HX THYHOTO COCTaBa.

IpagTHUeckas 3aIAMOCTS. [IpemioXeHHEIH moKa-
3aTENb YPOBHS MOTOBHOCTH nojipasacaeHuit I3 x aeH-
cTeusaM TipH Y MO3RONSET MPORQTUTD CPABHUTCIBHEI
AHAJIM3 COCTOSHMA YPOBHA TOTOBHOCTH IOZpazacnie-
HHH ¢ LENBIO PAa3spabOoTKH MEPONPHATHH IS ITOBBIIE-
HHUA HPGHEKTHBHOCTH X HCIIOAL3OBAHAA,

Kmiouespie CAOBA: 4Pe3suydinas clumyauus, apaxc-
darckas 3auuma, MeXHUeCKoe ochawenue nodpasdese-
HUA, NPOeccUOHarbHAR ROO2OMOBACHHOCHb AUMHO20 CO-
cmaeq

Pexomendosano do nyGsixayii doxm. mexu. Nayx
A.M. Coforem. Jama nadxodaucennn pyxonucy 08.12.16.
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Bumorn 1o odopMaeHns cTaTei

Ho posrnagy NpAAMATbCA CTATTI YKPaiHCHKOK YH POCIiCEK0K MOBO, IO CYAPOBOIKYIOTRCS EIEXTPOHHOIO Bepcicio
(Microsoft Word 2007, 2010) ra CD g HagicIaHi €EKTPOHHOK TIOHITOH.

ITica npoxomxeHHEs 30BHIITHBOTO PELICHIYRAHHS CTATTA LA MYGAIKalll epexiafacThcs aBTOPAMH aHITIHCHKOIO.

[MapaMeTpH CTOPIHKA: oS BePXHi Ta HUXHI — 2,5 oM, miei Ta paei — 2,0 oM. DopMaTYBaHHS CTATTI — V I8i KOTOHKH 3
npoMikkoM 0,7 canTumeTpin. Tlepmi paaky Beix aG3alis 3 Bigerynom 0,5 oM, mpudT Times New Roman, kernms 19, inTepsan 1.
Hassa cTaTTi — Ke[1b 14, ManuMu NirepaMH. 32r0N0BKH eNleMEHTIR OCHOBHOTO TEXCTY BHEUIAIOTHCH HAINBXAPHAM IIPHATOM.

Cmpyxmypa cmammi:

- inpexc YK (v BepXub0MY JIBOMY KYTKY CTODIHKH);

- iHilliany, Npi3EHINa BCiX aBTOPIR (He Oinsiue, HiX 4 ocobu) Ta Ha3Ba cTaTTi (70 10 cNiB} TPHOMa MOBaMH — AHCAIHCEKOIO,
YKPaiHCHKO10, POCIHCEKO10 {(DOPMATYBAHHAM Ha BCIO CTOPIHKY);

- pedepat (200—300 cniB BHKTIOYHO 3aTabHOMPUIHATOL TEPMIHOMOTIT) NOBHHEH BYTH CTPYKTYPOBAHHM i MiCTHTH HACTYII-
Hi ElIEMEHTH: META; METO/IHKA; PE3YJILTATH; HAYKOBA HOBU3HA; IPAKTHYHA 3HAYKMICTh; KITIOYOBi ci1oBa (6—38 crin) aHrmiitcsKo0
{tbopMaTyBAHHAM Ha BCIO CTOPIHKY), pedepar He NOBMHEH MOBTOPIOBATH HA3BY CTATTI;

- OCHOBHH# TeKCT cTaTTi (Y JIBi KOJIOHKH);

- criucok ditepatyp (Reference);

- pedepar Ta XMOYOB] CNOBA YKPATHCBKOIO TA POCIACEKO010 (Y ABI KONOHKH);

- KHM PEKOMEHIOBAHQ CTATTIO A0 IyOmikallii;

- POBALL XKyPHATY JIA POSMILIeHHSA CTATTI.

OcHOBHHH TEKCT CTATTI MOBHHEH MICTHTH TakKi HEOOXIIHI eMeMeHTH:

- MOCTaHORKA TIpobneMH (Introduction);

- AHATI3 OCTAHHIX AOCHiKeHE | mybnikarniii {Literature review);

- BHILIIEHHA HeBUPILICHHX paHilile YaCTHH 3aransHol npobreMu;

- dopMyIOBaHHA 1Lt CTATTi (IOCTAHOBKA 3aBAaHHA) (Purpose);

~ OTINC METONHKH (CTPYKTYPH, ITOCTINOBHOCTI) NpoBefeHAA gocnizxedds (Methods);

- BMKJIAJl OCHOBHOTIO MaTEpialy Ta OTPMMAHMX HAYKOBHX pe3vapTaTis (Results);

- BUCHOBKM Ta NE¢DPCNEKTHEN MOIATBIIOTO PO3BUTKY B IILOMY HanipaMi (Conclusions);

- Ha3Ba Ta HOMED TNPOEKTY, ¥ PAMKAX SKOrO OTPHMaHI NpeacTaBieH! pe3yIbTaTH, Ta, 3a BaXaHHAM aBTOpa, 3radyBaHHs
opradisauiil, n10aei, AKI CIPHsUIN YK CIICHCOPYBaNu gocaimkenna (Acknowledgements).

Ofcae cmammi, BKIOYAIOMH TeKCT, TaOMWI, PHCYHKH, NOBRHEH cKAagaTH Big 6 10 9 cropinok. PekoMeHIYEThHCH, 100
TJI0MIA, 3aiHATA PUCYHKAMH, CTAHOBHNA He Oinbine 25 % 3aranpHoro o6’eMy. Matepian Ma€ OVTH BHKNaIeHHM cTHCNO, e3
MOBTCPIOBAHE AaHWX TabaulEe i pHcYHKIB v TeKcTi. HenpunycTHMo BHKODHCTOBYBATH TaKi €NeMeHTH (OPMAaTYBAHHSA SK
»DO3PUB PO3LTY 3 HOBOI CTODIHKK™ Ta KOJOHTUTYIIH.

Pucynku (miarpavu, GoTo Ta iH.) MOIAIOTECA PA3OM I3 TEKCTOM ¥ MICHAX MOCHNAHB HA HUX T2 0GOB’A3KOBO B OKPEMHX
(daiinax ¥ KoJAROPOROMY Ta 4opHo-0inomMy 300paxenHi (* TIFF, * jpg a in.) 3 poaginbuicTio He MeHite 300 dpi. Baxkana mupu-
Ha pHCYHKIB — 8,15 cM aBo He Ginbine 17 oM 10 KapT, CXeM Ta iHIouX 06’ eMHHUX MaTepiatis. PHCYHOK Mae OYTH po3TalioBaHHH
[0 LEHTPY, 6e3 06TIKarHA TeKCTOM. PHCYHEY poaMitllyIoTh .,y TeKeTi (He B Tabmuiax). CUMBONY, MIANKCH, NiHi1 pUCYHKIB cix
BHKOHYBATH TAKMM YHHOM, 06 BOHH CIIPUAMATHCH ITCTIs1 IPHBENEHHS PO3MIPY PHCYHKA IO IHPUHE 1 Konosky. TTiamicn 1o
PHCYHKIB MOBHHHI MIiCTUTH HyMepanilo B MOPAAKY PO3MILICHHA B TEKCTi T4 NOACHIOBANBHHIE MiANHC, MO BHALUIAIOTHCH
KypcHBOM. HenpHITYCTHMO BKITIOYATH MIIIIHCH A0 CaMOIQ PMCYHKS.

Dopmysu B CTATTIAX MawTh OYTH HaGpani 3a ZOTIOMOTON PEAAKTOPA GopMyn (BHyTPilHIA pegakTop dopMyn y pegakropi
Microsoft Word for Windows abo Microsoft Equation), cTHIE — MaTeMaTHYHHE (KVpcHB), poaMip dopMyn — 10 pt. GopMmynu
3aBJORXKH MOHAM § CM po30HBAIOTE HA OKpeMi GI0KH 1o 8 cM (3a OKpeMHMH BHHATKAMH —17 cM). DopMyn BiTOKpeMITIOIOTE
BiIl TEKCTY 3BEPXY Ta 3HM3Y OZHMM ixHTepBanoM. Hymepauia dopmyil, Ha AKi € NOCHNaHHA B TeKCTi, — CTIpaBa B AyXKax. Yci
thizsani BendEHN nojawThed B ceteMi Cl. Iini MacTHMHE Bill AECATKOBHX BIIOKPEMAIOIOTECA KPAITKOIO.

Tatauwi NOJATECH V KHIDKHIH opicHTallil, BOHH NMOBHHHI MaTH TEMATHYHi 3arofoBke i HomepH, ¢roH TabIMLi iHIIKM
KOJMBOPOM He BUALNA0TL. BaxaHa MopxuHa TaGauui — He GiNbine omHiel cTopiHKY, puHa — 8,15 200 17 cm. PexoMeHaoBaHUHA
PO3Mip CHMBOJIB ¥ Tabnuusax — 8§—9 pt (19 eMKHX He MeHINe, HEX 6 pt).

Chnutcox aimepamypu {Be 6inpine 15 IKepen 3 JaTOI0 IX BUJAHHA HE PaHillle, HiX 3a 5 POKIB Ta KiNBKICTIO ¢aMONIOCHIAHDL 40
20 %) HaBOAMTLCA Y TIOPAAKY 3TALYBAHHSA B TEKCTi aHIAiHCHKOW. CNKMCOK NiTEPaTypH MOBOX OPHMIIHANTY HafgaTH HUXYE 3a
TEKCTOM OKpeMHM cnuckoM. Tlocunanns Ha mitepaTypHi IKepena B TEKCTI MOZAIOTH ¥ KBAPAaTHHX JyXKaX. TpaHciTepalis
MPi3BMII aBTODPIB, 3aNeXHO BiL MOBM OpUTIHANY IDKepeiTa, BUKOHYEThcA BinmoeigHo 1o IloctanoBH Kabinety MinicTpis
Vkpaiuu Big 27 ciuna 2010 poxy Ne 55 ,IIpo BIOpSOKYBaHHA TpaHCiTepauii yKpaiHcekoro anpapiry NMaTHHULE® (114
yKpaichkoi) 260 BuMoram cucTeMl BGN/HCGN_(mns pocifickkol}. ABTopH HanawoThs iieHTHGikaTop ORCID mxepena.

Crarra Mae OyTH peTeNbHO IIepeBipeHa, APDYKOBAHMHA BapiaHT HIZIMCAHMH yciMa aBTOPaMH Ta CYIPOBOMKYBATHCA
HACTYIIHHMH OPHTIHATAMH NOKYMEHTIB: MHCHMOBOIC PEKOMEHIAIIIE!0, MANKCAHOK TOKTOPOM HAyK BilHOBiTHOrO npodimio;
€KCIEPTHEM BHCHOBKOM IIPO MOXJIHMBICTE BLIXKpHTOI myOnmikanii nomaHoi cratTTi Ta Aiuensiiinow yropomo {Ui JOKYMEHTH
HAACHAI0TECH monrTolo). ITpy sgapaHHI CTATTI ABTOPH BKA3YIOTh PO3ALT XYpHANY 4 il pO3MillleHHs.

BilzoMocTi Ipo aBTODIB ¥ eMeKTPOHHOMY BHTIAAL: IPi3BHLIE, iM’s Ta 10 §aTBEKOBI NOBHICTIO, HAYKOBHH CTYTIIHE, BUCHC 3BaH-
HA, Miclle poBoTH (IORHA Ha3Ba OPFaHi3aLii), MOBHA HA3Ra IMOCATH, MICTO, KpaiHa, KOHTAKTHI TeNnchOHH T2 e1eKTPOHHA MOLITA
{dopMaTyBaHHEIM Ha BCIO CTOPIHMKY, 3aTIMC JAHHX Y PATT 4epe3 KOMH) TOHAIOTECA B 0OKpeMoMY daiisi yKpaiHCbKO10, POCIHCEKOKD
Ta AHTAINCEKOI0 MOBaMU. TIpH HagaHHI BIIOMOCTEN TIPO aBTOPIB aHIrNifCHKOIO €110 BUKOPHCTOBYBATH 3AranbHOTIPHAHATY NeK-
CHKY JUIf NIePEKIaLy HAYKOBMX CTYNeHiB, YIEHHX 3BaHb Ta MOCal,

BH MOXeTe 3aBaHTAKHTH 3pa30ok ohOpMIeHHs CTATTi.

BinrosigansHicTe 3a 3MicT ¢TaTTi Hece apTop. HanicaaHi MaTepiany He NoBepTAOTHCY.

Crarri, mo ne siznosigalors sAMoram peaakuii ,, Haygosoro sicuuxa HI'YY, He poarasaalorbed.











