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 Abstract. The article overlooks methodology for evaluating the effectiveness of the intellectual
mformatzon-analyttcal system of labor protection management at the enterprises of the
pkarmaceut:cal industry. The introduction of this technique at the enterprises of the pharmaceutical
mdustry in the tradtttonal procedures of mternal audit will achleve a néw quality of funcnonmg of

increase the efficiency of mformat:on processmg in deczswmmakmg processes due to the eﬁ‘ iciency
and accuracy of choosing the optimal set of n measures for ensuring safety.
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Introduction. The development of the pharmaceutlcal industry in Ukraine is
strategically important, as it is one of the elements of ensuring national security and
the producer of products of high social significance. Pharmaceutical industry of
Ukraine is one of the fastest growing and highly profitable industries. The quality of a
pharmaceutical product, as a specific product, was and will be in sight of the
manufacturer, intermediary, consumer, polity. Each country that produces and
supplies pharmaceuticals has its own rather stringent requirements for the
organization and management of production and quality control quality of medicines
[1].

The operation of pharmaceutical industry equipment is a complex, multi-faceted
and time-consuming process that should be considered as a combination of a number
of socio-organizational and engineering measures. Now, companies independently
solve many issues of their development, and from the experts who are responsible for
the organization of work safety in the workplace, knowledge of the theory of
organization of safe work while operating the specific technological equipment of
pharmaceutical industries, methods of solving specific problems at different stages of
their development is required. The main production is the central place in the
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production process of the pharmaceutical industries, in which prevail technological
processes that contain the series of actions that are directly related with the change in
the shape, size, type, condition or properties of the objects of work, for obtaining a
new product.

Since the current regulatory framework for occupational safety is oriented to
"absolute” security in the overwhelming majority, and current trends in the
development of occupational safety are oriented towards the prevention of injuries to
the use of risk-based approaches based on prognostic models, today the problem of
choosing practical and effective preventive measures has become especially relevant,
aimed at neutralizing or reducing the risk [2-4]. The problem of ensuring the stability
of the operation of large organizational systems, which can be referred to the
pharmaceutical industry, firstly was covered in the works of O.A. Mashkov [5]. The
key points of the theory of functional stability were later developed in O.V. Barabash
[6] and others. Analysis of various vartants of construction of diagnostic systems was
carried out in works [7-10].

The purpose of the article is to study and substantiate the Methods of assessment
of operating effectiveness of the intellectual information and analytical system of
occupational safety management at pharmaceutical industry enterprises.

The main text. According to the results of the analysis of occupational injuries
at the enterprises of the pharmaceutical industry of Ukraine, it was found that 62.4%
[1] of all accidents occur as a result of wrong actions and mistakes due to the
incorrect choice of a set of measures to increase the level of safety at work by the
head of the structural unit. Investigations have shown that occupational injuries in
pharmaceutical enterprises are a multicausal phenomena. Each accident has both a
direct cause and many other indirect causes (factors, conditions, circumstances) that
contribute to the occurrence of these cases.

The main cause of the wrong actions 1s the formal attitude of employees to the
safety rules, or the imperfect knowledge of the normative and technical
documentation by the heads of the structural subdivisions of pharmaceutical
enterprises, the volume of which is significant; or their neglect, as well as the
inability to successfully apply the necessary knowledge in a particular, especially
extraordinary situation.

At the modern enterprises of the pharmaceutical industry, information-analytical
systems are widely used. With the help of such systems, the head of the department
(services) of labor profection communicates with the heads of structural divisions.
Besides, these systems can be used to find a solution to choose a set of measures to
increase the safety level of the pharmaceutical industry.

Essence of effectiveness assessment of the intellectual information and
analytical management system (IIA SOSM) consists in comparison of quality of the
decisions made by the head of occupational safety department (service) without [A
SOSM or using it [I1]. Before procceding to direct estimation of IIA SOSM
effectiveness, let’s consider in details the process of interaction of the head of
occupational safety department (service) at pharmaceutical industry enterprises and
the information system when producing managing influences without application of
intellectual components and by their apphcation. Typical interaction pattern of the
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head of occupational safety department (service) and the information and analytical
system is given in fig.1.

Informatio Information model
n sources of the process

— Data —» 7

v

Fig. 1. Scheme of work of the head of food industry of information and
analytical management system

Peculiar feature of similar interaction pattern of the head and IAS (information
and analytical system) is significant time losses for forming an information model
(IM) of conflict situation, that is, for information preparation of solution.
Experimental researches show that these time losses may reach a half and more of the
general available time for making decision that is unacceptable under the conditions
of acute shortage of time for resolving a conflict situation.

It allows drawing a conclusion on the need to automate the process of
information preparation of the decision making, transfer to essentially new interaction
pattern of the head and IIA SOSM in the conflict situation that is based on dialogue
between them in using artificial intelligence techniques on the basis of the decision-
making support system. This scheme provides automatic processing of the
information on conflict situation and preparation of variants of probable solutions
using I[IA SOSM (fig. 2).

Such an interaction pattern differs from the scheme given in fig. 1 by presence
of contour of automated forming of virtual models for decision making. These
models should contain the data necessary for conflict situation analysis and solution
development, possible variants of solution as well as a set of recommendations and
instructions, which help the head of occupational safety department (service) to
implement decisions quickly.

Variants of decisions are formed in the following way. Based on data about the
current condition of manageable process of occupational safety condition at
pharmaceutical industry enterprises coming from the system, automatically using
intellectual components (or automatically using intellectual components and the
head), variant of totality of occupational safety measures is developed. Then on the
basis of using the experience accumulated by the system operation, hypotheses on
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Fig. 2. Scheme of interaction of the head and ITA SOSM

possible reasons for occurrence of emergency risk are developed. According to the
emerged problematic situation, a virtual model automatically is formed containing
detailed data on the emerged situation and recommendations to the head of the
occupational safety service (department) for planning decision as to totality of
occupational safety measures.

The considered interaction pattern allows to imagine IIA SOSM and the head of
occupational safety department (service) as two partners simultaneously participating
in solution development. It gives an opportunity to use advantages of each partner
and ensures high quality of decisions made.

The conducted analysis of the decision-making process allows to move to
substantiation of IIA SOSM effectiveness rates and methods of their calculation.

Commonly accepted rates of management system effectiveness are
operativeness of decision making and their quality (accuracy, correctness, optimality)
[12]. Integrated index considering both operativeness and quality of solutions is
probability of timely and correct decision making.

P=P,- Pq, (1)

where P, , P, — probabilities of timely and qualitative decision correspondingly.
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However, 1t should be noted that expression (1) is fair only under the condition
of independence of P, and P, probabilities that 1s almost impossible. That’s why, it’s
more reasonable to consider methods for calculation of P, timeliness (operativeness)
and P, quality rates of the decisions made.

Operativeness of the decisions made can be evaluated based on experimental
researches, analytically or using the methods of simulation modeling. In order to
estimation operativeness as to accepted set of occupational safety measures at
pharmaceutical industry enterprises experimentally, let’s use the following
correlation : )

_miest,.
P = O (2)

where n(t) — total number of the decisions, which had to be made during time t;
m (t<=ty..) — number of the decisions made in time (at a reasonable time tye.).

Experimental estimation of P, naturally is possible only under the condition of
actual operation of I[IA SOSM.

At the stage of IIA SOSM design, it’s more reasonable to apply analytical
methods of P; evaluation. Herewith, depending on available outgoing information
about time characteristics of management tasks, fuzzy or probabilistic calculation
models may be used. In the first case, expert information is used as outgoing data, in
the second — statistical data on problem characteristics.

Simulation modelling for P, operativeness estimation is applied at all stages of
[1IA SOSM design. P, probability is calculated according to the expression (2).

There are several approaches to a-priori comparative estimate of quality of the
decisions made: variant method; method of evaluation by external criterion (criterion
of manageable system cffectiveness); probabilistic method.

In the variant method, quality of decisions is estimated by correlation of number
of decisions with acceptable quality to general probable number of decisions. As a
rule, number of decision variants is set based on subjective considerations, that’s why
P, probability estimation is not objective.

Method of evaluation by external criterion is based on determination of degree
of approaching the selected solution to optimum by the value of criterion of
manageable system effectiveness. For assessment of solution quality by this method
it 1s necessary, firstly, to know the system effectiveness by different varants of
solutions on its management that requires significant organizational and time losses.
Secondly, it is necessary to know the system effectiveness by optimum solution,
which may be discovered only by final results of the system operation.

In probabilistic method solution quality is determined as a probability of
optimum solution selection, that is, the method also assumes knowledge of optimum
solution. Besides, 1t is impossible to determine quality of unique solutions as
probability of optimum solution selection, as unique decisions are not mass.

Evaluation of IIA SOSM effectiveness will be carried out based on probabilistic
flow chart.

Analyzing work of the head of occupational safety department (service), some
totalities of elementary operations combined with a common goal. Such totality of
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operations is usually called a problem. The problem has higher classification degree
than elementary operation.

Final goal of any activity is receipt of useful effect, in other words reduction of
emergency risk at pharmaceutical industry enterprises to the degree corresponding to
the accepted risk due to selection of optimal totality of occupational safety measures.
Final goal is achieved on a step-by-step basis via performing partial tasks.

Here not only algorithm of solving certain problem should be mentioned, but
also algorithm of actions of the head of the department (service) at pharmaceutical
industry enterprises.

In descriptive manner algorithm of actions of ITA SOSM head may be presented
as a consecutive statement of all actions of the head and their order depending on
whichever conditions. Any detailed operating manual or instruction on use of certain
works is, as a matter of fact, such an algorithm. The difference between instruction
and descriptive form of algorithm applied in the process of psychophysiological
analysis of activities of the head is that in the latter case, problem dividing is done
compulsorily before discovery of separate “operative units”. This procedure is
transient between job specification and drawing logic diagrams of algorithm in an
operator form. :

The next steps are the development of activities and their implementation, taking
into account the rank of the identified danger. In our opinion, this technique can be
applied at small enterprises, as well as at different stages of the functioning of
medium and large pharmaceutical enterprises.

Conclusions. The use of the intellectual information and analytical system of
occupational safety management at pharmaceutical industry enterprises in traditional
internal audit procedures will allow the prosecutor to improve the system of
management of labor protection in the pharmaceutical enterprises. The proposed
methods of assessment of operating effectiveness of the intellectual information and
analytical system of occupational safety management at pharmaceutical industry
enterprises assessment is positioned as a simple and scientific system that does not
require significant technical and intellectual resources for evaluation. The
introduction of a comprehensive and periodic system for assessing the level of safety
at work will reduce the economic costs of the enterprise, which, in tumn, is a
motivating factor for the owner of the enterprise.

References:

1. Yarosh M.B., Evtushenko O.V. (2018). Systema upravlinnia okhoronoiu
pratsi na farmatsevtychnykh pidpryiemstvakh [System of management of labor
protection at pharmaceutical enterprises] in Maibutnii naukovets [Future scholar],
materialy vseukr. nauk.-prakt. konferentsii, 14 hrudnia 2018 r. — Sievierodonetsk:
Skhidnoukr. Un-t im. V. Dalia, pp. 96-97.

2. Evtushenko O., Siryc A., Porodko P. (2016). Development of the
occupational safety in the food industry with regard for the risk-based approach. In
Ukrainian Food Journal. Vol. 5., Is. 1, pp. 174-186.

3. Evtushenko, O. Siryc A., Porodko P. (2016). Increase in the Level of
occupationl safcty in the food industry with regard tof the risk-oriented approach. In

ISSN 2410-6615 14 wiw, suworkl education




StoridTournal Issue 1

Ukrainian Journal of Food Science. Vol. 5, 1s.1, pp. 174-186.

4. Evtushenko O.V., Siryc A.O., Porodko P.V. (2017). Evaluation procedure for
economic efficiency of occupational injuries preventive measures with risk-based
approach, in Scientific works SWorld, issue 46, vol.1, pp. 4-10.

5.Mashkov O.A., Artyushin LM. (1991). Optimizatsiya tsifrovih
avtomaticheskih sistem, ustoychivyih k otkazam [Optimization of digital fault
tolerant automated systems] in KV VAIU, 89 p.

6. Barabash  O.V.  (2004). Postroenic  funktslonalno  ustoychivyih
raspredelitelnyith informatsionnyih system [Construction of functionally stable
distribution information systems] in NAQU, 226 p.

7. Barabash O.V., Obidin D.M., Musiienko A.P. (2014). Alhorytm samo
diahnostuvannia tekhnichnoho stanu wvuzliv komutatsii informatsiinykh system
[Algorithm of self-diagnostics of the technical state of the nodes of switching
information systems] in Suchasnyi zakhyst informaitsii [Modern information
protection] Ne2, pp. 114-121.

8. Barabash O.V. Obidin D.M., Musiienko A.P. (2014). Model bazy znan
intelektualnoi systemy upravlinnia vysokoshvydkisnoho rukhomoho obiekta na
osnovi yii veryfikatsii [The model of the knowledge base of the intelligent control
system of high-speed moving object on the basis of its verification] in Systemy
obrobky informatsii [Information processing systems]. Ne5 (121), pp. 3-6.

9. Evtushenko, O. V. (2018). Intelektualizatsiia informatsiino-analitychnoi
systemy upravlinnia okhoronoiu pratsi na kharchovomu pidpryiemstvi
[Intellectualization of the information-analytical system of labor protection
management at the food enterprise] in Naukovi pratsi Natsionalnoho universytetu
kharchovykh tekhnolohii [Scientific works of the University of Food Technologies].
1ssue. 24, Ne 3, pp. 100-112.

10. Siryk A. O. (2018). Modeli ta metody pidvyshchennia rivnia bezpeky pratsi
v enerhetychnomu hospodarstvi pidpryiemstv kharchovoi promyslovosti na osnovi
vykorystannia systemy pidtrymky pryiniattia rishen : avtoref. dys. ... kand. tekhn.
nauk : spets. 05.26.01 — okhorona pratsi [Models and methods of raising the level of
labor safety in the energy industry of food industry enterprises based on the use of
decision support system: author's abstract, dis ... Candidate tech Sciences: specialty
05.26.01 - labor protection] in DU «Natsional'nyy Naukovo-Doslidnyy Instytut
Promysiovoyi Bezpeky Ta Okhorony Pratsi» ["National Research Institute of
Industrial Safety"], 20 p.

1. Siryk A.Q., Evtushenko O.V., Barabash O. V. (2016). Metodyka otsinky
efektyvnosti orhanizatsiino-tekhnichnykh zakhodiv zabezpechennia zadanoho rivnia
bezpeky pratsi v enerhetychnomu hospodarstvi pidpryiemstv [Methodology for
assessing the effectiveness of organizational and technical measures to ensure a given
level of labor safety in the energy economy of enterprises] in Systemy obrobky
informatsii [ Information processing systems] Ne &, pp. 191-193.

12. Evtushenko O.V. Siryk A.O., Porodko P.V. (2015). Vyznachennia
ckonomichnoi efektyvnosti zakhodiv z polipshenniam umov pratsi na pidpryiemstvi
kharchovot promyslovosti [Determination of the economic efficiency of measures to
improve the working conditions at the enterprise of the food industry] in Kharchova

ISEN 2410-6615 i5 wwn . sworid.edicaiion



http://vrU.edu

StortdTournal [ssue 1

promyslovist [Food Industry] Ne 17, pp. 132-136.

Auomanin. Y cmammi pozznanyma Memoduxka Oyimxu egexmuginocmi Qyncyionysanns
IHMENeKmyanohol  IHPOPMAYIUHO-QHATIMUYHOT cucmemu YnpaeaiHHa  OXOPOHOIO  Npayi  Ha
nionpuemcmeax  Qapmayesmuynol npomucrogsocmi. Bnpoeadicenns OQanoi MemoOuku Ha
nidnpueMcmeax GAPMAYEsSMUYHOT NPOMUCTIO8OCIE 8 MPAOUYIHUX NPOYEeOVPax BHYMPIUHb020
ayoumy 0o3gonums G0CAZMU HOGOT AKOCMI (QVHKYIOHVEAHHS QGMOMAMU3I0SAHUX iHbopmayitino-
GHAZIMUNHUX CUCMEM YNPAGRIHHA OXOPOHOI APAYI MA [CMOMHO RIJGULUMb ONEepUMUEHICMb
oGpobru  Inpopmayii & npoyecax npuliHamma piieHe 3d  PAXYHOK onepamuenocmi ma
npaguLHOCHE 6UCOPY ONMUMANBHOI CYKYnHOCHI 3ax00i6 3abe3nevennsa besnexy npayi.

Pozsumox apmayesmuynol eanysi Yepainu mae cmpameziuno 6AiCAUGE 3HAYEHHS, OCKIIbKY
80HA € OOHUM 3 enemenmie 3abe3nedeHHs HaYlOHANbHOT be3nexy ma supoBHUKOM NpeOyRYIT BUCOKOT
coyianenol 3nauywgocmi. DPapmayesmuuna npomuciocsicme Yxpainu ¢ o0duico 3 HAuOLiowd
WEUIKO3pOCMAIOwUX ma eucokonpubymxoeux zarysed. Sxkicme apmayesmunnozo mosapy, 8K
cneyupiunozo npodyxmy, Oyna i 6Gyde 6 noni 30py 6UPOBHUKG, RNOCEPECHUKH, CRONCUBAYG,
depocueu. Koowna «paina, axa euUAYCKGE [ NOCMAYAE QapMmayesmuyny npooyKyin, Mae ceoi
Qocume HCOPCMKI 6uMocU Wodo opeanizayil i ynpasiinna eUpOOHUYINGON Md KOHMPOAEM AKOCMI
JHKIG.

3a  pesyremamamu  GHAMIZY — GUPODHUNOZ20 — MPAGMAMUIMY KA RIONPUEMCMEAX
papmayeemuunoi npomucnrogocmi Yxpainu, Gya0 6uUsgreHo, WO GINbIICMb HEWACHUX GUNAOKIE
6i06Y8aAIOMbLCA 8 PE3YALMAMI HENPAGUALHUX Oilf | NOMUWIOK Hepes negipuutl subip CyKynmHocmi
3axo0ie Ona nideuujennn pisua Gesnexu npayi 3 OOKY KepigHUKA CHMPYKMYPHOZO nidpo3diny.
Ocrosrow npuuuHo nenpasureHux il € gopmanvhe GIOHOWEHHA NPAYIEHUKIE 00 NPAsuUn
Oesnexu, abo-C HEOOCKOHARE 3HAHHA HOPMAMUGHO-MEXHIYHOI OOKYMenmayii KepisHuxamu
CMpYKMYPHUX nidpo3dinie  Qapmayesmudnux nionpucmcmes, o6caz AKUX  3na4nut, abo ix
[CHODY6QHHA, G MAKOXC HEBMIHHA YCRIWHO 30CMOCOGYEAmY nOMpIOHI 3HAHHA 8 KOHKPemHil,
ocobaugy Hewwmamnil, cumyayil.

Ha CYHACHUX RIORPUEMCIEAX dapmayeemuyrol RPOMUCAOE0CHI, WUPOKO
%UKOpquoeyIOITIbCH inpopmayiiino-anarimuynl  cucmemu. 3a  00NOMO20I0  MAKUX  CUCMeEM
HAYaA6HUK GI0OIRY (CAYHCOU) OXOPOHY NPAY CRITKYEMBCA 3 KePISHUKAMU CIPYKMYPHUX Niopo3oinie
nionpuemcmse ~gapsiayesmuunol npomucinoeocmi. Kpim moeo, daui cucmesmu moxcymes Gymu
SUKOPUCTNAHT ORA NOWYKY pitueHHs wodo eubopy cykynrHocmi 3ux00ie OAs RIOSUIYEHHS DIGHA
be3nexu npayi nidnpuemcme apmayesmuuHol npoMucrogocmi.

Cymov  oyinku eexmusHocmi [HMeIeKMyanroHOT [HOOPMAYITHO-AHWHMUYHOT cucmemy
ynpaeninua (LA CYOII) nonscae & nopigHsanHl sKOCmi pilienb, NPULHAMUX KepigHUKOM De3
A CYOIT abo 3 ii europucmanHim.

 Excnepumenmanbii QOCHONCEHHA RNOKA3YIOMb, W0 HACOEI SUMPAMU MONCYMb 00CAAmU
Monosunu @i Ginbue 302ANbHOZ0 HARBHOZO YaCY HAa NPULUHANINA DIWEHHA, U0 HEAPURYCMUMO 8
YMOBax 20Cmpo20 Oe@iyumy Yacy HA YCYHEHHS Heumamuol cumyayii Ha gapmayesmuinomy
nionpucmemei. Lle odossonac zpobumu eucno6ox npo HeobOXiOHicmb aémomamusayil npoyecy
inghopr1ayitinol nid20moeKY NPUTIHAMMS piuters, NEpexody 00 NPUHYUNOBO HOBOT CXemy 83AEMOOIT
Kkepighuxom ma 1K CYOIT npu eunuknenri newimamuol cumyayil, o 6azyemoca na 0ianosi misc
HuMu 3 BUKODUCTNARHAM  30CO0I8  WMYYHOZO [HMENeKmy Ha OCHOBI cucmemu niompumMKu
npuiinamms piiens.
Dopryeanns eapianmie piuiens 30itcHIOEMbCA 8 makuli cnocib. Ha ocnoei danux npo
IOMOYHUU CIMAH KepOGAHO20 NpOoyecy CMaHy OXOPOHU Apayi Ha nionpuemcmeal Gapmayesmuinol
BPOMUCROBOCE, {0 HAOXOOAMb I3 CUCHEMU, ASMOMUMUYHO 3d OUNOMOZOK) IHMENeKMYAAbHUX
Komnoxenmie (abo AEMOMAMUICEARO 3A YYACTIO IHMEAEKMYAALHUX KOMNOHEHMIE Ma KEPISHUKA)
SUPODAREMBCA Gapianm CyKynHocmi 3axo0ié 3abeznedeuns besnexu npayi. {fomim na ocnosi
BUKOPUCTAHHA J0CEIDY, HAKONUYCHO20 NPU eKcrayamayii cucmemu, supobASIOmbCs 2inomesiu npo
MONEAUG NPUYHHL HACMAHHA PUSUKY RO3Qwmamuoi cumyayii. Bidnoeiono oo npobnemuoi
cumyayli aemoMamuyHo (GOPMYEMuCA GIPMYdleHa MOdens, 1o Micmumes O0emaibHi gidomocmi
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piueno, qux e ‘,gmuenocmz 4 CYOH npoeeaeua Ha 0CHO (MOBIPHICHOZ0 epaqba anzopummy.

Buxopucmaum A CYOIT na nionpuememeax Gapmayeemuunoi npomuciosocmi 6
MpAdUYitiHUX NPOYeOYPax 6HympituHb020 ay()umy 003601UMb eaocxonwzumu cucmemy ynpasninna
0XOpOHOIO npayi Ha nidnpuemcmei.

Kniouosi cnosa: 6Gesnexa, npays, oxopoua npayi, mqbopmamuno ananimuyHa cucmemd,
gapmayeemuyne nionpuEMCmaeo. g
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