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General characteristic on the dissertation labor

1. Current affairs on the problem

In light industry, there is a particular interest in
safety and health on the workers represent the factors of
the working environment, such as: lighting of the working
area place; temperature and humidity on the work
environment, noise, vibrations, physiological the regime
on work and row others, everyone from which is was
subject on scientific interpretation.

In the context of the studies and analyses of
research to increase the effectiveness of occupational
safety and ergonomics in light industry, the purpose of the
dissertation is to examine the influence of the main
parameters of the work environment on increasing the
effectiveness of safety and ergonomics in light industry.

One of the most developed branches of light
industry (established by applying a screening experiment)
is the tailor, because of which she is an object and of the
dissertation. The relevance of the problem comes down to
the fact that the processes in garment production are very
and different, as separately for everyone from them it is
not studied efficiency from applications physiological
regime of work and rest during work.



2. Goals and tasks on the dissertation work

Some dependencies between individual factors and
certain optimization criteria have been studied .

In our study, we aim to explore ways to define
technological breaks depending on how they are
implemented.

In the production process it usually occurs a leading
factor, exerting adverse impact.

Our goal is to sift out and identify this very factor
and to explore its impact on the health of workers.

The workload factor of workers is also of great
importance for the health status and productivity of labor.
Therefore, it is necessary to investigate how the health of
workers could be preserved and improved by introducing
an appropriate physiological regime of work and rest.

The scientific studies reviewed revealed that the
combined impact of various factors of the work
environment on health has not been studied in detail. and
safety on the workers at implementation of different
physiological work and rest regimes during work.



Therefore, the purpose of the dissertation is to
investigate the influence of the main technical
parameters of the work environment on increasing the
efficiency of safety and ergonomics in light industry.

In this one connection are brought out the following
tasks:

1. To carry out an analysis of the light industry sectors
and to conduct a screening experiment to test the
hypothesis that the garment industry has the
broadest social significance of the light industry
sectors for southwestern Bulgaria.

2. To conduct a strengths and weaknesses analysis
(SWOT analysis) of the factors determining the
working environment in the garment industry.

3. To carry out an analysis of the stages of designing
the organization of labor in the garment industry

4. To analyze and summarize the factors of the
working environment in the garment industry with
inspection increase on safety efficiency and
ergonomics.

5. Analysis of criteria for efficiency and optimization
of safety and health processes in the sewing
industry.



6. Summary of a classifier for safety and health in the
garment industry.

7. Research the degree of significance of the
summarized factors on safety and ergonomics
effectiveness.

8. Study the influence of the factors determined with
the highest degree of significance, individually and
jointly, on criteria for optimizing safety and health.

Chapter 1. Analysis on the research for the state of light
industry regarding working conditions

Monitoring the work process should be aimed at
monitoring one of the main factors, namely the parameters
of the work environment, which is also our goal in the
study.

The introduction of specific technological
processes, the use of specific materials and raw materials
in production, the work equipment used, and others
determine the industry-specific and specific requirements.

To ensure healthy and safe conditions on labor in
the enterprise is necessary yes be determined etc. structure
on the areas on impact.



When organizing activities in this direction, efforts

should be focused on the following main areas:

1.

noh Wb

Key

Technical safety;

Social and hygienic conditions;
Psycho-physiological conditions;

Psycho-social conditions;

Aesthetic conditions.
performance indicators on labor activity are

quantitative and qualitative measures used to review the

organization's performance against set goals. To outline
the areas for improvement by attitude of equipment,

conditions, organization and workforce.
According to the standards adopted at the European

and national level, the factors of working conditions are:

Physical;

Chemical,

Biological;
Psychophysiological;
Ergonomic;
Organizational;

Others harmful factors.

Depending on their mode of action, factors can
influence in different ways — positively or negatively.

Therefore the "factor" can be determined as influential

aspect.



as some kind of driving force. They can be the cause no
only for emergence on danger or harm and also for
physical injury or material damage.

Chapter II. Analysis of the research of the main
technological parameters of the working environment
to increase efficiency, safety and ergonomics in light
industry

Numerous studies have been conducted on various
technological factors on individual criteria to increase
safety efficiency. on work [41,43]. For example, The
relationship between pollution and heart disease in light
industry has been studied [4]; between cotton dust
exposure and long-term deterioration of lung function
[10]; between rotating night shift work and the risk of
1schemic stroke [11]. stroke [7]; between the work on shifts
and the risk of coronary disease on the heart at women [18§]
and As a result of studies of this nature, a number of limit
values for individual technological factors are derived
[14].

In light industry, of particular interest are
technological factors, such as: lighting in the workplace;
temperature and humidity of the workplace environment
[6]; noise [5]; vibrations [11]; the regime on
work [7, 18] and a number of others, each of which has
been the subject of scientific treatment.
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Some dependencies between individual factors and
certain optimization criteria have also been studied [4, 7,
10, 18].

No it is enough researched, however, the joint
influence of workplace lighting and the physiological
regime of work and rest on the vision of workers, as well
as the influence of the microclimate, respectively the
temperature of the working environment and the
physiological regime of work and rest on the safety and
health of workers.

Through selected criteria and assessment on the need
for research on the influence on the specific ones factors of
the work environment on workers could help managers
make judgments when deciding to introduce an
appropriate physiological regime of work and rest during
work.

The classification and synchronization of the action of
factors is a prerequisite for the timely identification of
risks and the identification of measures.

The dissertation research, analysis and evaluation
were conducted to establish the influence of work
environment factors on the health, safety and work
capacity of workers.
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In the context of the studies and analyses of
research to increase the effectiveness of occupational
safety and ergonomics in light industry, it is necessary in
the dissertation work to examine the influence of the main
factors of the work environment to increase the
effectiveness of safety and ergonomics in light industry.

The production process in the light industry,
respectively. in the sewing industry is characterized by a
specific condition and features. The most widespread and
most effective is the so-called flow production method.

Chapter III. Methods used to conduct the
research

IIL.1. risk assessment method

Scientifically based methods were used to solve the
tasks set. A three-factor risk assessment method was
used to identify the risk.

Risk assessment is a comparison of reality with

defined criteria. For each potential hazard, the elements
and parameters of that risk are determined.

The elements of risk are: Severity of risk, bearing
on losses or harm and period from the working hours
during which workers are under the influence of adverse
factors determine the Exposure.

On the basis on the elements on the risk graded, the
relative grading, presented in the dissertation in tabular form, is
summarized by degree of risk.

12



II1.2. Application of mathematical methods in
occupational safety research
[I1.2.1. Survey - expert study to realize the goal and
objectives of the research

The dissertation used the method of the English
mathematician Kendall [1, 2, 8] to carry out the
questionnaire-expert study to implement the relevant
tasks. It includes the methods for statistically analysis on
expert assessments, by determining:

- the coefficient on concordat by Kendall:

123 (g -£)
T e ) (IL1)

- the amount from the grades on everyone factor &;:

k
E.»i — Z Xy
j=1

(I11.2)
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where:k — number of experts; n — number of factors to be
ranked; x jj — rank estimate of the i- th factor by the j-th
expert;

- the average amount on the grades < :

-2
Z‘_., _ z':ln

(1IL3)

According to [1. 8], for the conducted experiment it
i1s appropriate to perform the statistical analysis of the
concordance coefficient I using the Pearson criterion.

For the goal is determines estimated value on

2
criterion Pearsof R :
2 — k(n —1) w
Xr (IIL4)
Determines is and the table /border/ value on
2

Pearson’s criterid ! , as is report: f- the degree on
freedom; r — the level of importance:

(I11.5)
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2 2
After comparison on received YR andT are
establishes the extent to which the hypothesis of statistical
significance of the coincidence coefficient W is confirmed
at the selected significance level.

I11.2.2. Method for applying two-factor analysis of
variance

In the study of the influence of various factors of
the work environment in this dissertation, a two-factor
analysis of variance was applied. The application of this
method includes the determination of [1.4]:

M = ZXB - medium by factor F,

B
ma (I11.6)
H = 22X,
4 mb - medium by factor F (I11.7)
A
M, = Z% -average for one subgroup (TIL.8)

' _ amount from the squares of deviations by factor F

Q= me(H 4 _)_()2 (11L.9)
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9¢ _ amount from the squares on deviations by factor F 1

0.=may (M, -X) (II1.10)

91¢ _ amount from the squares on deviations on the
variation in the interaction

ch=mZ[(MAB‘)?)‘(HA‘)?)‘(MB‘Q] (LL11)

0z within-group variation
2
0.=2 (X%-My,) (1I1.12)

For assessment on dispersions, received at In the two-
factor analysis of variance, Fisher's exact test is used [5,6].

For the goal is determines F — criterion for the
results of the experiment (F g ) and the tabular values of

the F — criterion (F 1):
S 2
A

F g4 :s§ (IT1.13)
52
F gp :sf (II1.14)
F _5%
5 FABT o (IT1.15)
VA
f 1=a-— 1
F TA {f 2 = abm — ab} (HII6)
r = 0.05
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fi=b-1

Frp{f 2, = abm — ab} (II1.17)
r = 0.05
If the experimental value for a given

factor is bigger from the table value on Fisher's criterion,
therefore, 1t 1s assumed that the relevant factor
significantly influences the selected optimization criterion
at the selected significance level.

II1.3. Method for measuring the values of work
environment factors.

The proposed order for measuring temperature, the
relative humidity and speed of air movement in
workplaces and work areas for establishment on the
conditions on labor is fully compliant with the existing
Standard. The terms used in this standard and their
definitions are according to BNS.

Chapter IV. Analysis on the industries in
light industry

As a result of the analysis, it can be summarized
that that the main ones industries on the light industries in
our country are the sewing industry, textile industry,
chemical industry, food industry, publishing industry and
woodworking industry.

Research on the main technological parameters
on the working environment for increase the
effectiveness of safety and ergonomics in the various
branches of light industry are specific and it is difficult to
cover each of them in detail and in depth. In this regard, a

17



screening experiment was carried out, with the help of
which the individual sectors were ranked. basic industries
on the light industry by their degree of social significance
for southwestern Bulgaria.

The individual main branches of light industry in
our country are given in Table IV.1.

Table IV. 1. Basic industries on light industry in our

country
Code on the factor Basic industries on light industry
in our country
X1 Sewing industry
X2 Textile industry
X3 Chemical industry
X34 Food industry
Xs Publishing house industry
X6 Woodworking industry

18



On the basis on the ones made studies and analyses
[4,5,6,7] is created questionnaire map, in which is given
code of each of the six main branches of light industry in

our country (table IV.1).

The results obtained for the values of the sum of
the grades for everyone factor, are given in table IV.2.

Table IV.2. Amount from the grades on the experts for

each factor

F 1 2 3 4
actor No.

Amount from | 54 14 |42 |48
¢

ratings

20

31

After the statistical processing of the results of the
questionnaire-expert study using the methodology for
statistical analysis of expert assessments of English
mathematician Kendal [1,2,8], described in head
Il and by (IILIIL.2.11.3., TII.4. and IIL.5.) are received

the following results for:

- the coefficient on concordat by Kendall:

W=10.72048

-the estimated value on Pearson’s criteria

36.023777
-table value on Pearson’s criterion

2
AT~ 1107

19
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At the determination on the table value
Pearson's criterion is selected significance level r=0.5.

The obtained estimated value of the Pearson
criterion is greater than the tabular value, therefore, the
hypothesis of statistical significance of the coincidence
coefficient W is confirmed at the selected level on
significance. i.e., can to claims with a confidence
probability of 0.95% that the experts' estimates are
consistent.

In result on the implemented research and
analyses, it can be summarized:

1. A screening experiment was carried out using
Kendall's methodology, as a result of which the
individual Light industry sectors are ranked
according to their degree of social importance
for southwestern Bulgaria, as shown in Fig.
IV.1.

2. Sifted (determined) are the factors /the sectors of
light industry/, which have the highest social
significance for southwestern Bulgaria, as
follows:

X 1 — the garment industry;
X 4 — the food industry;
X3 — chemical industry.
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Figure IV.1 Histogram on the experts opinions
3. As a result of specifying the priority social
significance of individual industries on the light
industry for southwestern Bulgaria, research on
basic parameters of the working environment to
increase efficiency, safety and ergonomics in the
present labor are targeted to the sewing industry.

Chapter V. Analysis of the working environment in the
garment industry with inspection increase on efficiency

for safety and ergonomics

After an analysis, Figure V.l summarizes the
strengths and weaknesses of the garment industry.
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With ice the done analysis on figure V.2.1 is given
the general form of the design the organization of labor in
stages.

Our study analyzed the impact of working
environment temperature on workers' performance and
safety. Working conditions are often determined by as
combination from two or more factors such as vibrations,
noise, dust, etc.

The factors on the working environment, as
temperature, humidity, etc., combined with natural
vibrations, can have an even more negative impact on
people's health.

Changes in time of some factors could lead to
changes in the equipment structure, such as cracks,
corrosion and other pathologies, which are very slow and
could be defined as quasi-static or static. On the other
hand, there are events caused by environmental actions
that exhibit a dynamic nature.

To maintain a favorable microclimate, it 1is
necessary to maintain the working environment factors
within the values specified in the BNS.

The main preventive measures can be defined in
two directions:

1. The premises and the furnishings in them;

2. The created organization on work.
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The factors (noise, temperature, humidity, etc.)
have been analyzed in detail. vibrations, lighting, chemical
substances, biological agents and etc.), which influence on
the health and safety of workers.

In our research we are experimented by introducing

different work durations, we can establish the most
favorable duration, as well as the ways of using breaks.

Table V.1 summarizes factors determining work
and rest regimes.

Table: V.1. Factors, determining the regimes on work

and rest
Determinant factors Description on the factors
Predominantly standing,
over 1/2 from the working time
Movements by time at work Weak intensive
Physical efforts Static load
Working environment Established microclimate
Organization on production Single shift mode on work
Equipment Specific for production
Voltage Physical and psychological

Considering all this, it can be said that the
physiological regime of work and rest is based on
scientific data and facts, which should be developed and
implemented so as to achieve the best possible effect.

By introducing an effective physiological work
regime during work, effective working capacity, increase
in labor productivity, as well as quality of labor and
improvement of working capacity, and protection of the
health of workers is achieved.
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The criteria for efficiency and optimization of
safety and health processes in the sewing industry have

been derived.
A generalized classifier for safety and health in the

sewing industry has been developed.
Summary of a classifier for safety and health in the

garment industry.
For the needs of our study, we had to create a

classifier for ensuring occupational health and safety,
presented in Figure V.2.

CLASSIFIER FOR SAFETY AND HEALTH
IN A SEWING COMPANY

1. INSURANCE ON MACHINERY,
EQUIPMENT AND WORKING
EQUIPMENT

EQUIPMENT
1.1. Selection of appropriate technological
equipment that meets the required standards.
1.2. Delivery and installation of equipment by
authorized and qualified specialists.
1.3. Getting to know  with  the equipment|
and
technological his parameters.
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1.4. Performing preliminary tests for safe
operation of the equipment before putting it into
operation

1.5. Development and compliance with work
safety instructions
2. MEASURES FOR SAFETY WHEN

CARRYING OUT REPAIRS AND
SUPPORT

2.1. Compliance with the specified
sequence described in the passport (technological
documentation) of the machine or equipment.

2.2. Providing the necessary materials for
repair and maintenance. Avoiding the use of
homemade tools.

2.3. Recording in the repair and maintenance
log the types of activities and the dates on which
they were performed.

3. SAFETY RULES WHEN
PERFORMING ON TECHNOLOGICAL
PROCESSES

3.1 Development of safety and health
technology maps

3.2. Development of a procedure for securing
raw materials, materials and products from an
authorized supplier

25




3.3. Workplace and work site safety.

3.4. Posting safety instructions in a visible
place and in an appropriate manner

3.5. Development of operational
documentation and introduction on organizational
safety measures

3.6. Marking, signaling
and coloring the work area to achieve

safety.

4. INSURANCE ON SAFETY AND WORK

ERGONOMICS
PROCESS

4.1. Development of physiological norms and
compliance with the established norms of the
work process

4.2. Developing a rational work regime based

on the physical capabilities of workers.

4.3. Designation of places or areas for rest
during work outside the workplace

4.4. Compliance with safety requirements for
special protection of persons protected by law
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5. USE OF BUILDINGS AND
PREMISES - REQUIREMENTS FOR
SAFETY

5.1. Ensuring structural integrity of production
premises in accordance with building and fire
safety standards

5.2. Maintaining and cleaning safe traffic
routes. Signaling emergency routes.

6. INSURANCE ON COLLECTIVE
PROTECTION EQUIPMENT
AGAINST
THE CONDITIONS ON WORK
Performing periodic measurements to establish the
values of working environment factors.

6.1. Priority provision of
collective protective equipment. Training in their
use and periodic inspection of their suitability.

6.2. Documentation on the results.

7. INSURANCE ON PERSONAL FUNDS FOR

PROTECTION TOWARDS THE

CONDITIONS ON WORK

7.1. Determining the needs for personal
protective equipment, their type and wear
periods.

7.2. Denial of access to work to persons who
do not use the PPE provided to them
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7.3. Provision of special work clothing if
necessary.

7.4. Training in their use and periodic checking
of their suitability.
8. INSURANCE ON HEALTHY AND
SANITARY AND HOUSEHOLD SERVICE
8.1. Provision on medical equipment for
providing first aid — a medical kit with
medications and dressings.

8.2. Training of staff in providing pre-medical
care.

8.3. Maintaining sanitary facilities according to
the number of employees and their needs

8.4. Conduct on periodic medical examinations
by age groups, according to the specified
deadlines.

8.5. Providing the enterprise with an
occupational health service.

. PREVENTION ON DISASTERS,

ACCIDENTS AND OCCUPATIONAL

ACCIDENTS

9.1. Identifying and analyzing possible safety
and health risks in the event of an accident or
disaster.
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9.2. Development of emergency plans and their
placement them on prominent places on the
territory of the enterprise.

9.3. Establish an organization for interaction
with other institutions in case of need.

94. Creating rules for action in the event of an
occupational  accident.  Investigating  and
recording incidents.

9.5. Annual development of the emergency and
fire hazard plan.

10. TRAINING, BRIEFING AND
INFORMATION ON THE WORKERS FOR

SAFE WORK METHODS

10.1. Training of the manager, executive staff
and the specialists by units through period one
year for safety and health.

10.2. Training of staff holding a position for
which is requires qualification and legal capacity

10.3. Development on programs for the types
of briefings and their implementation,
according to the requirements.

10.4. Development and approval of a company
safety policy statement by management.
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10.5. VYBenomsiBane  Ha  pabortemure  3a
CHILIECTBYBAIIUTE  E€BEHTYaJHH PHUCKOBE Ha
paboOTHOTO MSACTO.

10.6. [IpoBexnane Ha cbOpaHus Ha
MPEICTABUTEINTE HA KOMUTETUTE U TPYHUTE IO
yCIIOBUS HA TPYA.

10.7. AHanu3upaHe Ha CWJIHUTE M ciadute
CTpaHM Ha TMPEANPUATHETO MO Oe30macHOCT U
31IpaBe.

10.8. BuenpsiBane Ha MHTErpupaHa cuUcTeMa 3a

YIIPABJICHHUC HA 0e30IMacHOCTTA.

Figure V.5.2. Classifier for safety and health in the
garment industry.

Chapter VI. Study of the degree of significance

of generalized factors on safety and ergonomics
effectiveness

A survey-expert study was conducted on the

priority importance of the factors summarized in Chapter

V.3., influencing the effectiveness of safety, health and

ergonomics. A screening experiment was carried out using
the Kendall methodology, as a result of which the factors

influencing occupational safety and ergonomics in the

sewing industry were ranked by priority importance.
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The factors that most significantly (with the highest
priority) influence occupational safety and ergonomics in
the sewing industry have been screened out (identified ).
For this purpose the methodology described in chapter
[1.2.1 is used.

As a result of the analysis, the factors of working
conditions in the sewing industry that affect occupational
safety and ergonomics have been summarized and are
given in table VI.2.

Table VI.2. Main factors of the conditions at work in
the sewing industry

Factor Factors of working conditions in the
code sewing room industry, influential on
occupational safety and
ergonomics

X1 Noise

X2 Lighting

X3 Humidity

X4 Temperature

Xs Vibrations

X6 Surrounding environment

X7 Working posture

X3 Dustiness

X9 Regime of work
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On the basis on the ones made studies and analyses
[4, 5, 6, 7], a questionnaire was created in which a code
was given for each of the nine summarized factors
influencing occupational safety and ergonomics (Table 1).

The questionnaire was completed by 12 specialists
— safety and health experts, technologists, production
organizers, managers and supervisors in Bulgarian clothing
companies; teachers in “Safety in labor and technology of
clothing” in professional high schools and higher schools
Every expert hasmade a rankingof the factors according
to his/her own vision for the degree of their influence
on safety on labor andergonomics.

The respondents were asked to place different
assessment on everyone factor. The results obtained for the
values of the sum of the scores for each factor, determined
according to (II1.2), are given in Table VI.1.

Table: VI.1 Amount from the grades on the experts for
each factor

No. of|1 (2 |3 |4 |5 |6 |7 |8 |9
the factor
Amount |59 |97 |38 |87 |24 |17 |69 |50 | 100
from

ratings

¢
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After statistical processing of the results of
questionnaire - expert survey According to (IIL.1.),
(IT1.2.), (II1.3.) and (II1.4.) the following results were
obtained:

W =0, 86908 (VL)
2
LR g3 43168 (VL2)
2
KT 15,507 (114,717 > 16,919) (VL3)

The estimated value of the Pearson criterion is
greater than the tabulated value, therefore, the hypothesis
for statistical significance on The coefficient of agreement
W is confirmed at the selected significance level r = 0.05,
1.e. it can be stated with a confidence probability of 0.95%
that the experts' assessments are consistent.

£ 100.00
o
3
o g 80.00
2 “3 60.00
c .
EX
€2
SE 20.00
S5 -
£Eeo 0.00
Q28 X1 X2 X3 X4 X5 X6 X7 X8 X9
U ~ Y=

Factors - Xi

Fig: VI.1. Histogram on the experts opinions
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1. The results obtained create conditions to reduce
the number of factors with which to conduct research and
analysis, and to develop mathematical
models of processes to increase the effectiveness
of occupational safety. This is a good base, determining
the factors, whose influence on selected criteria for
optimization, will be subject of analysis in future
research.

2. The results obtained provide grounds to specify
the priority importance of these factors . This significantly
refines and simplifies the work of expert safety analysis
on labor and ergonomics in the sewing industry.

Chapter VII. Research the influence on air
temperature and physiological work regime on labor
efficiency in the sewing room industry

VII.1. Conditions for conducting on the experiment
The human body has the ability to both give off and
receive heat. The workload and intensity of work
determine the amount of heat exchange. Heat exchange is
directly dependent on the climatic factors of the
surrounding environment.
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The human body has the ability to adapt to the
factors of the production microclimate , but only within a
certain range. Outside this range, conditions are created
for a feeling of heat or cold and discomfort is caused in
the worker. If the human body is subjected to prolonged
exposure to low or high temperatures, its protective
functions weaken and this leads to colds or deterioration
of the general health of the workers.

In the area with ironing machines and equipment it
is important technological processes yes are optimized, so
that there is no excess of moisture and heat, which can
lead to to worsening conditions at work environment (in
terms of on the temperature and humidity on air). On the
other hand, any change in the type of processed textile
material, imposes and change of the technological
parameters for moisture-heat treatment, and this can also
be a prerequisite for deterioration of working conditions.
Therefore, it is particularly important that the parameters
of the working environment are constantly monitored over
time in order to ensure their maintenance at a constant
level and, accordingly, occupational safety.

One from the main ones parameters on the working
environment in the garment industry, the subject of a
number of scientific studies, is the air temperature, which
is measured through certain intervals from time [9]. No
were held enough research with continuously
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reading the air temperature, which is of great importance
meaning, especially in the working zone with machines
and facilities for moisture-heat treatment. This motivates
the research in the present work to focus on one of the
main areas in the garment factory of a sewing company -
the moisture-heat treatment area, using a computer-
integrated measuring system for continuous monitoring of
air temperature [9].

Achieving optimal air temperature is a complex

optimization task. On the one hand, maintaining a colder
environment reduces dexterity and impairs the efficiency
of movements; in a warmer environment, receptivity
deteriorates and vigilance is reduced, and on the other
hand, at temperatures close to the limit values regulated in
the BNS, a risk of illness appears.

In addition, a different interval is set in the BNS
permissible values for the temperature on the air for the
cold period of the year and for the warm period.

Therefore, it 1is planned to conduct two
experiments: the first experiment - for a cold period; the
second experiment - for a warm period of the year.

The variants of the factor F a (air temperature - T, °
C) are in the borders, determined by BNS [9], as follows:

- for the cold period experiment: F A1 =19 "C; F a2
=23 "C;
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- for the warm period experiment: F a1 =27 "C; F
a2=24"C.

The first version of the F A factor 18 reported in 2023
and the second option, reported in 2024 Mr. in both
experiments.

The options on the factor F 1 (physiological
operating regime) are the same for both experiments and
are as follows:

F 1 - option 1: start of the working day - 8.00 a.m.;
technological break - 10.00 ~ 10.30 a.m.; lunch break -
12:00 + 1:00 h.; technological rest - 15.00
+15.30 h.; end on the working one day - 5:00 p.m.;

F B> - option 2: start of the working day - 8.00 a.m.;
technological rest - 9.50 + 10.00 h.; lunch rest
- 11:30 h. + 12:00; technological rest - 13.30 + 1:40 p.m.;
technological break - 3:00 p.m. = 3:10 p.m.; end of the
working day - 5:00 p.m.

In the cold period experiment, two repeated
observations are conducted for both variants. on the factor
F m : first option — through January and February; second
option — in November and December of the respective
year.

At the experiment for warm period is conduct two
repeated observations for both variants of the factor F 1 :
first option — through May and through June month; second
option — through July and August month on the relevant
year.
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The research is carried out in one of the main
sections of the garment factory — the moisture-heat
recovery zone (WHR). There are 19 workers in this zone
and both experiments were conducted with them.

The sewing company is housed in a one-story
building with a total area of 480 m? where there are
separate work areas covering the entire technological
process. The building answers on constructive,
construction and fire safety standards for the
implementation of sewing production. The relevant
systems for purifying the air of the working environment
have been built, i.e. the premises have a common
ventilation system. There is also the possibility of natural

ventilation.
The layout  of the production
room  with the location of
the workplaces , doors,

windows and ventilation is given on Figure VII.1.1.
The individual types of jobs, illustrated in Figure
VII.1.1 ., are as follows:

1 - working places for work with universal and
special sewing machines /20 pieces/;

2 - working place on the technologist /1 number/;

3 - working places with machines for
humid- heat treatment /19 pieces/;

4 - working places for cutting /2 the number/;

5 - workplaces for control and packaging /2pc/
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The lighting is mixed, like artificial
lighting is luminescent and is located in straight line
over the individual working places. The type lighting in
everyone from conducted experiments no is changes. By
time on the experiments were measured and the
following parameters: noise, dust and air humidity in the
working ones premises. The received results for the values
on these parameters are approximately constant values
and are in the frames on the maximum permissible
norms set n the Bulgarian

standards.

In the production premises shown below in Figure
VIL.1.1 A heating system has been built using eco-pellets
as raw material. There are also air conditioners in the
working premises. Under these conditions the first variant
of the factor has been implemented F s in Experiment I
and in Experiment II.

Subsequently, to achieve a more favorable
microclimate, the room was additionally air-conditioned
and ventilated. Under these conditions, the second variant
of the factor F A was implemented. In Experiment I and in
Experiment II.

To study the influence of air temperature and
physiological work regime on the effectiveness of
occupational safety in the sewing industry, a two-factor
analysis of variance [5.6] is used, where:
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m = 2 — number of repeated observations at each
point of the experimental design;

a = 2 — number variants on the factor F

A ; b =2 - number of variants of the

factor F 5;

VII.2. Results from held experiment.

As a result of the experiments conducted, a change
in the general state of health was established. of the
workers from the moisture-heat treatment area of the
garment shop of a sewing company when changing the
variants of the factors F A and F 5.

The results for the relative share on workers with
worsened total healthy condition compared to The total
number of workers in the ironing section are given
respectively:

- in table 1. — for cold period /Experiment 1/;

- in table 2. — for the warm period /Experiment 2/. Table:
VIIL.2.1. Relative share of workers with worsened total
healthy condition compared to the general number
on the workers in the zone for moisture-heat
processing in sewing company /Experiment 1/

Fa=19°C Fa2=23"C
Physiological regime| 6 pcs. 5 pcs. 4 pcs. 5 pcs.
on work - 31.58% | 2632% |21.05% |26.32%
option 1 - F i
Physiological regime| 3 pcs. 2 pcs. 1 pc. 2 pcs.
on work - 1579% | 10.53% | 5.26 % 10.53 %
option 2 - F gy
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Table: VIL2.2. Relative share on the workers with a
deteriorated general health condition compared to the

total number of workers in the heat and humidity zone

processing in sewing company /Experiment 2/

Fa1=27 C Fa2=24 C
Physiological regime| 5 pcs. 4 pcs. 3 pcs. 4 No.
of operation - 2632% |21.05% | 1579% | 21.05%
option 1 - F i '
Physiological regime| 1 pc. 2 pcs. 2 pcs. 1 No.
of operation - 5.26 % 10.53 % | 10.53% | 59604
option 2 - F g2 '

The results of Experiment I are illustrated in Figure
VIL.2.1. and Figure VIL.2.2. The results of Experiment II
are illustrated in Figure VII.2.3. and Figure VII.2.4.
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It is important to note that the second variant of the
factor F o Experiment I and Experiment II were conducted
with additionally installed air conditioners. This improves
the microclimate of the working environment and
contributes to increasing the effectiveness of occupational
safety in the sewing enterprise.

The analysis of the results shows that the reported
general health status of workers in the second variant of
the factor F a is better, both for Experiment I and
Experiment II, compared to the general health of workers
in the first variant of the factor F 4.

About the F B fctor /physiological work regime/ it
can be summarized that the results for the general health
of workers in the second variant of this factor are better in
both experiments, compared to the first variant of the
factor.

This can clear yes is see on figure VIL.2.1.,
figure VIL.2.2., figure VII.2.3., and Figure VII.2.4.
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Number of workers with poor
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Figure VIL.2.2. Results for Experiment
I and option F a2
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Figure VII.2.3. Results for Experiment II and
variant F a1
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Figure VIIL.2.4. Results for Experiment II and
variant F 4>

As a result of the calculations made using the
methodology described in chapter II1.2.2. for experiment
1, the following results were obtained:

H A1=21.06%; H A2=15.79 %; M B1=26.32 %; M B2=10.53 %;
M A1B1=28.95 %; M 281 =23.69; M A182=13.16 %; M A282=7.9
%.

After performing the two-factor analysis of
variance [5, 6], the results for the corresponding sum of
squares of deviations and the corresponding variance for
Experiment 1 were obtained, given in Table VII.2.3.
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Table: VIL.2.3. Sumy from squares of deviations
and dispersions for Experiment 1

Sum of Dispersion
squares of
deviations
a
1. Between the Qt=155,546 SA2 ==
f f; fa
groups ot factor 55,546
Fa
2. Between the Qc = 498,648 SE=
groups of factor Le — 498 648
fB
Fs
3. Between Qtc = 0.0004 52=
interaction L — (0004
faB
groups
isonFaand F i
4. Internal group | Qz = 55.4406 52 =
% — 13.8601
fZ
5

After the calculations made using the methodology
described in chapter II1.2.2. for experiment 2, the
following results were obtained:

Hai = 15.79%; Ha> = 13.1575%; Mg1 = 21.0525%;
Mg, = 7.89%; Maigi = 23.685%; Magi = 18.42;
Mais2= 7.895%; Ma2p2 = 7.895%.
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The results for the corresponding sum of squares of
deviations and for the corresponding variance for
Experiment 2 are given in Table VI.2.4.

Table VII.2.4. Sumy from squares on
deviations and dispersions for Experiment 2

Sum of Dispersion
squares of
deviations
a
5. Between Qt=13.86 S2= ==
th f fa
e groups o 13.86
factor F A
6. Between Qc= Sé =
the groups of | 3462396 | % —346.2396
factor F 5 ®
7. Between Qtc = 13.86 S2=
mteraction Qoar _ 13.86
faB
groups
yeson F A and
F In
8. Internal group Qz= SZZ =
5549315 |¥ =13.873287
fZ
5
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After comparison on received values for F — the
criterion (from the experimental results) with the tabular
values on criterion on Fischer, can to draw the following
conclusions:

- The change in the factor " air
temperature" /F A/ in the corresponding intervals, as
during the warm period on the year, so and through
the cold period, no influences essential on the
deterioration of the total healthy condition on the
workers from the zone for hygrothermal processing on
garment section in asewing company at the
chosen one level of significance r = 0.05;

- The type of physiological regime of
operation /the factor F 1,/ at Experiment 1 and Experiment
2 significantly affects the results of the general health of
workers in the heat and moisture treatment area of a
garment section in a sewing factory company at the chosen
one level on significance r = 0.05;

- The combined impact of both factors /F
A and F 1,/ no shows statistically significant influence
on the general healthy condition of workers in the heat
and moisture treatment area of a garment section in a
sewing company at the selected level on significance and
through the cold one, and through the warm one period
of the year.

It can be summarized that in the experiments
conducted, the change in the levels of the factor F A
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(temperature on air) is approximately in the environment
on the interval allowed by the BNS [5,6]. It is assumed
that this is the reason for the statistically insignificant
influence of this factor on the health status of workers.

It is important to note that the implementation of
the second variant of the factor F A Experiment 1 and Experiment 2
are carried out with additionally installed air conditioners.
This improves the microclimate of the working
environment and contributes to increasing the efficiency
of labor safety in the sewing company. For example, from
the analysis of the second variant of the factor F A it is better,
both for Experiment 1 and Experiment 2, compared to the
general health of the workers in the first variant of the
factor F a.

Regarding the factor FB /physiological work regime /, 1t can
be summarized that the results for general health
confluence on the workers at the second
a variant of this factor are better in both experiments,
compared to the first variant of the factor.

To increase efficiency in ensuring safe working
conditions, air temperature is continuously monitored over
time using a computer-integrated measurement system.
This allows for constant feedback on the microclimate in
the workroom and for rapid corrective measures to be
taken to maintain a constant air temperature.
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VIL.3. CONCLUSION:

As a result of the research and analysis carried out,

it can be summarized:

3. A classification /ranking/ of the factors of
working conditions in the garment industry has
been made, affecting occupational safety and
€rgonomics;

4. A screening experiment was carried out using
Kendall's methodology, as a result of which the
factors of working conditions in the sewing
industry, influencing occupational safety and
ergonomics, were ranked by priority importance,
as shown in Fig. VI..1.

5. Sifted (defined) are the factors, which most
significantly (with the highest priority) affect the
safety on labor and ergonomics in the sewing
industry
X 9 —regime on work;

X2 — lighting;
X 4 — temperature the air
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Fig: VI.1. Histogram on the experts opinions

6. The received results create conditions to reduce
the number of factors with which to conduct research and
analysis, and to develop mathematical models of processes
to increase the effectiveness of occupational safety. This is
a good basis for determining the factors whose influence
on selected optimization criteria will be the subject of
analysis in future studies.
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7. The results obtained provide grounds to specify

the priority importance of these
factors . This significantly refines and
simplifies  thework of  expert safety

analysis on labor and ergonomics in the

sewing industry.

Chapter VIII. Study of the influence of illumination
and the physiological regime of work and rest on
efficiency on safety
VIIIL.1. Conditions for conducting on the experiment

The characteristics of technological processes in the
sewing industry impose specific requirements. to the main
ones technological parameters of the work environment to
increase safety efficiency at work. [llumination is the other
an important factor, identified in Chapter VI as a major
factor influencing safety and health. In this regard, a two-
factor analysis of variance was carried out to examine the
influence of lighting and the physiological regime of work
and rest on safety effectiveness.

In this way, using mathematical methods of analysis
and evaluation, it is established how significant the
influence of illumination is, both individually and jointly.
and physiological regime of labor and
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rest on visual tension on workers in the garment industry.

In the tailor's industry exist activities that mainly load
local muscle groups. They are characterized by motor
monotony and forced working posture. Depending on the
assessment of the risk at work, different models of
physiological work and rest regimes are introduced during
work, a namely: frequent, but with small duration and rare,
but with bigger duration holidays.In this relationship, when
conducting the two-factor dispersion analysis analysis,
the options on the factor F A
/physiological regime of work/ are, as follows:

F a1 = option 1: start of the working day - 8.00 a.m.;
technological break - 10.00 = 10.30 a.m.; lunch break -
12:00 + 1:00 h.; technological rest - 3.00
+3.30 h.; end on the working one day - 5:00 h.;

F a2 = option 2: home on the working one day - 8.00 a.m.

technological rest - 9.50 + 10.00 h.; lunch rest

- 11:30 h. = 12:00 pm; technological rest - 1.30 +

1.40 p.m.; technological break - 3.00 +~ 3.10 p.m.; end of the
working day - 5:00 p.m.

Especially important factor at implementation on work

activity in the sewing industry is illumination.
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Light is an external factor through which all
necessary perceptions and sensations are achieved.
Providing the necessary light It starts at the design stage of
the work space and workplace. The implementation and
maintenance of lighting systems 1is also of great
importance.

[Nllumination standards for different workplaces are
different and are determined by the Bulgarian
Occupational Safety and Health Administration [8]. Poor
lighting can cause vision impairment.

With poor visibility, more mistakes are made and the
likelihood of accidents increases.

Unpleasant visual sensations can lead to to visual
fatigue, a from there and to general fatigue of the person.

The values of the variants of the factor F s (illuminance
in the working room, Lx), are within the limits, staked in
BNS BNS [8] and are, as follows:

F 81 = 200,
Lx; F m =
350, Lx.

The two-factor method was applied to conduct the
study. analysis of variance, described in Chapter I11.2.2.
[83, 86], where:

X — the percentage of workers with a deterioration
observed on vision at the periodic reviews,
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conducted on employees in the selected company out of
the total number of employees in the company;

m:

2 — number of repetitions for each of the

combinations of factor variants for two years — for 2023

and 2024;

a = 2 — number variants on the factor F

A ; b =2 - number variants on the factor

Fp;

X -general arithmetic mean.

VIII.2. Results from conducted research.

The results obtained from the conducted research
are presented in table VIIIL.2.1.
Table: VIIL.2.1. Results for the number of workers with
observed deterioration of vision during periodic reviews,
held on employees in the selected company for the
different variants of the factors F o and F s

Fal /physiological Fa2 /physiological
regime of operation- | regime of
option 1/ operation-
option 2/
illumination 23 pcs. 17 pcs. 14 pcs. 9 pcs.
FB1=200,Lx | 27.38% 20.24 % 16.67 % 10.71 %
illumination 20 pes. 13 pcs. 11 pcs. 6 pcs.
Fp2=350,Lx |23.81% | 15.48% 13.10 % 7.14 %
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After  conducting the research and
making the calculations by the methodology, described
in Chapter I11.2.2. the following results were obtained: M

A1B1=23.81% (VIIL.1)
M a2B1=13.69%; (VIIL.2)
M a1B2=19.645%; (VIIL3)
M a282=10.12%; (VIIL4)
Ot - amount from the squares on deviations by factor F 4

0,=mby (H,-X) (VIIL5)
QOc - amount from the squares on deviations by factor F g

0,=may (M, -x) (VIIL6)

QOtc - amount from the squares on deviations on the
variation in the interaction

0. =mY [(4,,-X)-(t,-x)-(nt,-x)] (VIIL7)

Qz - within-group variation

Q.= Z(XAB —M )2 (VIILB)
O — general dispersion

0=S(x-x) (VIILY)

The degrees on freedom is determine, as follows:

fi=a-1 (VIIL10)
Ja=b-1 (VIIL11)
fiw=(a=1)(b-1) (VIIL12)
fz=abm—ab (VIIL13)
S=abm—1 (VIIL14)
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After processing the results according to the mentioned
methodology in Chapter III /(II1.6) (II1.17)/ [83, 86],
results for the individual components of the variance were
obtained, given in Table VII1.2.2.

Table: VIII.2.2. The sum of the squares of the deviations,

the degrees on freedom and the dispersions

Amount from the Degree Dispersion
squares of at
deviations liberty
9. Between the Fa fl1=1 SA2 ="t=
factor groups fa
Qt=192.8648 192.8648
10. Between the f2=1 SBZ =
groups %c = 29,954
on factor Fb Qc /B
=29,954
11.Between the f3=1 SAZB =
interaction groups Le = 0.00005
of Fa and Fb I as
Qtc = 0.00005
12. Internal fa=14 |5/ =
group Qz = ©Z = 23926462
95.70585 Iz

It is necessary to estimate the resulting variances. For

the goal is used Fischer’s criteria to determined the
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relevant estimated and tabular F-criterion values:
2

Fra = 4 =8,0607319 (VIIL15)
Z
SZ
Fre = 8 =1,251919 (VIIL16)
Z
2
Frag =4 =0,0000020897 (VIIL17)
Z
f1 =a—1
FTA {fz = abm — Clb} =7,71 (VIHIS)
r = 0,05
fi=b-1
Frg{f, =abm —ab} =7,71 (VIIL.19)
r = 0,05

fi=l@a-D0b-1)
Frap{ fz=abm—ab } =771 (VIIL.20)
r = 0,05
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VIII. Conclusions

1. Held is two-factor dispersion analysis to establish
the significance of the influence of the factors: F a — the
physiological regime of work and F 1, — the change in
illumination in the interval 200350, Lx, on the wvisual
strain of employees in a medium-sized company. The
number of workers with observed deterioration of vision
during periodic examinations of employees is used as a
quantitative measure of the optimization criterion "visual
strain".

2. Through this mathematical-statistical method of
analysis and assessment is proven, that the influence on the
factor Fa /physiological regime of operation/ on visual
tension is substantially, a the influence on the factor Fg
/illuminance, when changing from 200+350, Lx/, as well
as the joint influence of the two factors on the visual strain
of the employees in the selected company is insignificant.
In the conducted studies, the change in the levels of the
factor F B /illuminance, Lx/ is within the range allowed by
the BNS [83]. We assume that this is the reason for the
reported insubstantial influence on this factor on the
number of workers with observed vision deterioration.
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3. These results create conditions for mathematical
modeling on technological processes for increase
efficiency for safety on work in the garment industry.
They can to serve for taking fast and accurate solutions
with inspection insurance on safe working conditions in
the respective company, which determines their applied-
scientific nature.

59



CONTRIBUTIONS ON DISSERTATION WORK
Applied science contributions:

1. An analysis of the importance of the sectors of the
light industry in southwest Bulgaria, as is attached
mathematical method for assessment. It is confirmed. the
hypothesis, that the sewing room industry there is the
broadest social importance of the

light industry branches in southwestern Bulgaria.

2. An analysis of the technological parameters has
been carried out on the working environment, which
influence on efficiency on safety and ergonomics
in the sewing industry. Through a screening
experiment, the technological parameters of the the
working environment, which most importantly affect

safety and ergonomics in the sewing
industry. The hypothesis has been proven that the
parameters of the working environment, which

are with highest degree of influence on efficiency on

safety and ergonomics in the sewing room industry are:

the regime of work and  rest; lighting; temperature
of the working environment.

3. The influence of work environment parameters on
criteria for optimizing safety and

ergonomics in the sewing industry has been
studied.
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4. By applying a two-factor dispersion analysis are
proven the hypotheses, that:

- the change on the parameter «temperature in
the air» in the relevant intervals (allowed by the BNS),
both during the warm period of the year and during the
cold period on the year, no influences substantially on the
deterioration on the general healthy condition of workers
in the moisture-heat treatment area of a garment section in
a sewing company with continuous air temperature
readings for the selected significance level;

- the type on physiological regime of work
significantly affects the results for the general health of
workers in the heat and moisture treatment area of a
garment section in a sewing company at the selected
significance level, both during the warm period of the year
and during the cold period of the year;

- the combined impact of both factors
«temperature on the air" and "the kind" of physiological
work regime "does not have a statistically significant
impact on overall health condition on the workers from
the zone for moisture-heat treatment of a garment section
in a sewing company at the selected level of significance
during both the cold and warm periods of the year.
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5. The influence of operating parameters was studied.
environment on visual tension of employees in the
sewing room industry. Through the application of two-
factor dispersion analysis are proven hypotheses that:

- physiological regime of work significantly
affects the results for the visual strain of employees in
the selected company at the selected level of
significance;

- the change on illumination in the interval
200+350, Lx no influences essential on visual tension
at the selected level of significance;

- the combined impact on the two factors
"physiological regime of work" and
"illumination" (in the interval 200+350, Lx) no has a
statistically significant effect on visual acuity at the selected
significance level.

Applied contributions:

1. Development on classifier for safety and health
in a sewing enterprise.
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3acelaHHe Ha KaTeIpEeH ChBET Ha KaTeapa ,,MalluHHO HHKEHEPCTBO
kbM Texandeckn akynrer npu FOrozamanen yHuBepcuter ,,Heodur
Puncku‘ — bnaroesrpan.

[Ty6imuHaTa 3a1mmTa Ha TUCEPTALMOHHUS TPY I L€ C€ ChCTOU
ot Ha 10.07.2025 roa. ot 15.00 yaca B 3ana 339, YK Ne 1 Ha otkputo
3aceaHNe Ha HAYYHOTO XXypH, OIpelnereHo chc 3amoBen Ne 1268 /
10.06.2025 roa. Ha Pexropa Ha FOro3ananen yHusepcuter ,,Heodur
Puncku® B cheras:

Hayuno xypu:
[Tpod. n-p unx. CHexuHa AHrenoBa AHOHOBA
Homu1. n-p Pas Acenoa CtosiHOBa
[Ipod. n-p Aumutsp Credanor Jumutpon
Hou. n-p Janko Xpucros ToHeB
Hou. n-p I'eopru I'eoprues Komuron
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O01ma xapakTepucTHKA HA IUCEPTAUOHHUSA TPY/

3. AKTYaJIHOCT Ha mpodJeMa

B nekara mnpoMuIIIEHOCT OCOOEH HHTEpeC 3a
0€30MacHOCTTa U 3/IpaBeTO Ha paboTeIuTe IpeICTaBIsBaT
¢akropure Ha paboTHAaTa Cpela, KaTo: OCBETEHOCT Ha
paboTHOTO MSCTO; TEMIIEpATypa U BIAKHOCT Ha paboTHaATa
cpena, urym, BUOpanuu, PuU3noaoruueH pexxruma Ha padoTa
U peauia Ipyru, BCEKH OT KOUTO € OWJjI MpeIMET Ha Hay4Ha
TPaKTOBKA.

B koHTekcTa Ha HamnpaBeHUTE TMPOYYBAHUS U
aHAIM3M Ha U3CIE[BaHUATA 32 IIOBMILNABAHE Ha
ebekTuBHOCTTAa Ha Oe30MacHOCTTa Ha Tpylda H
€proHOMHUATa B JieKaTa MPOMMIUIEHOCT, LeaTa Ha
JTUCEPTAMOHHUAT TPYJl € Ja Ce U3CJe/Ba BIMSIHHUETO Ha
OCHOBHHMTE TMapaMeTpu Ha palOoTHaTta cpeia 3a
MOBUIIIaBaHE Ha €(QEKTUBHOCTTa 3a OE30MACHOCT U
€pProHOMHS B JIEKaTa IPOMHUILUIEHOCT.

EnuH  or Hal-pa3sBUTHTE OTpacid OT JeKaTa
MPOMHUIUIEHOCT (YCTaHOBEHO, Ype3 TMpujaraHe Ha
OTCEMBAIll EKCIIEPUMEHT) € IIMBAIIKATa, [I0PAIA KOETO TS €
00eKT 1 Ha aucepTanusaTa. AKTyaJIHOCTTa Ha pobiieMa ce
CBEX/1a J0 TOBa, Y€ MPOLIECUTE B ILIEBHOTO MPOU3BOJICTBO
ca MHOTO U Pa3JIM4HHU, KaTO MMOOTIEIHO 332 BCEKH OT TAX HE
€ nmpoy4eHa e()eKTUBHOCTTA OT MpUJIaraHusi Gpu3HOIOrHueH
PEXXHUM Ha TPY[ M MOYMBKA 110 BpeMe Ha padoTa.



4. Ilenu W 3a7a4u HA TUCEPTALNOHHUSA TPYA

W3cnenBaHn ca HAKOM 3aBUCUMOCTH  MEXIY
oTaenHuTe (AKTOPH H  ONpEACNCHH KPHUTEPHH 34
ONITUMH3ALIHS.

B Hamero wu3cienBaHe IeMMM  JAa  MPOYYHM
HAUYMHUTE 3a ONPEAEITHETO Ha TEXHOJOTUYHUTE IMOYNBKH
B 3aBHCHMOCT OT TOBA KaK C€ MpuJjiarar.

B mpowsBoacTBeHHMS Tpomec OOMKHOBEHO Ce
MpOsIBSBA €IUH BOJEIl (paKTOp, OKa3Balll HEOIAronpHUsITHO
BB3JICHCTBHE.

Hamata nen e nga orceeM u HIEHTHQHUIHMpame
MMEHHO TO3H (aKTOp U Ja U3clieiBAME HETOBOTO BIIUSHUE
BBPXY 3[]paBETO Ha pabOTEIIUTE.

dakTopbT HaTOBapBaHE HAa PabOTEIIUTE CHIIO € OT
CBIIIECTBCHO 3HAYCHHE 3a 3/IPABOCIOBHOTO CHCTOSHHUE M
MPOU3BOMTEIIHOCTTAa HA TPy/Aa. 3a TOBa € HEOXOJIUMO Ja
ce M3cieqBa, Kak OM MOIJIO Ja ce 3ama3d u nojao0pu
3[IpaBeTO Ha pabOTEIIMTE MPHU BHBEKIAHE HA IOIXOJISII
(U3MOIOTHYEH PEKUM Ha TPY U TOYUBKA.

OT npoyyeHHUTE HAyYHU W3CIIEBAHUS CE YCTAHOBH,
4Ye He € MOJAPOOHO M3CIIEABAHO KOMOMHUPAHOTO BIUSHUE
Ha pasnuuHuTe (aktopu Ha paboTHaTa cpega BBPXY
3/IpaBeTo U 0€30MaCHOCTTa Ha pabOTeIuTe MPH MpHUIaraHe
Ha pa3jnyHu (PU3HOIOTHYHU PEKUMHU HA TPYA U MMOYMBKA
110 BpeMe Ha padora.



ETo 3ammo mesra Ha JUCEPTANUMOHHUSAT TPY/ € Aa

¢ce da c¢e mu3cjiaeaBa BJIHAHHECTO Ha OCHOBHHUTE

TeXHHYECKH TapaMeTpum Ha padoTHaTa cpexa 3a

noBHIIIaBaHE HAaA eq)eKTl/IBHOCTTa 3a 0e30MacHOCT M

€ProHomMmus B JICKaTa NIPOMHIIIJICHOCT.

B Ta3u BPB3Ka Ca U3BCJACHU CJICAHUTE 3a1aIN:

9.

10.

11.

12.

13.

Jla ce OChINECTBM aHAJIM3 HA OTPACIUTE B JieKaTa
NPOMUIIICHOCT W Ja Ce€ TMpoBelec OTCeHBaIl
EKCIICPUMEHT 3a TMPOBEpKa Ha XWIIOTE3aTa, dYe
IIeBHATa MPOMUIUICHOCT WMa  HAW-IIUPOKO
COIIMAJTHO 3HA4YeHUE OT OTpaciWTe B JieKara
MIPOMHUIIUICHOCT 3a oro3amnaaa bearapus.

Jla ce ochIECTBH aHAIM3 Ha CWJIHHUTE U clabure
ctpaun  (SWOT  ananmu3) Ha  QakrTopure,
ompezensamy paboTHaTa cpega B IIEBHATa
MPOMUIILIEHOCT.

Jla ce ocpllecTBM aHaIuM3 Ha €TanuTe Ha
MPOEKTHPAHETO HA OpraHu3alusITa Ha Tpylaa B
IICBHATA MPOMHUIILICHOCT

Jla ce ochIecTBM aHaIW3 W Aa ce 0000msaT
¢dakropute Ha paboTHara cpega B IIEBHATa
WHIYCTPHS C OTJIe/] MOBUIIaBaHEe Ha e(DEKTUBHOCTTA
3a 6€30MacHOCT U €PrOHOMHSI.

AHann3 Ha KpUTEpHHTE 3a C(PEKTUBHOCT U
ONTHMHM3AIMS HA TPOIEeCUTe 3a Oe30MacHOCT W
3[[paBe B IIEBHATA UHIYCTPUSI.



14. O600maBane Ha kiacudukarop 3a 0€30MaCHOCT U
3[IpaBe B IIEBHATA IPOMHUIIIICHOCT.

15.U3cnenBane  cTemeHTa Ha  3HAYMMOCT  Ha
00001eHuTe (akTopu BBPXY EPEKTUBHOCTTA 3a
0€30IacHOCT ¥ €PrOHOMHUSI.

16. U3cnenBane BIMSHUETO HA OMPEICIICHUTE C HaW-
BHCOKA CTETICH Ha 3HAYMMOCT (PaKTOPH MO OTAEITHO
¥ CbBMECTHO BBPXY KPUTEPHUHU 3a ONTUMHU3ALUS Ha
0€30IacHOCTTa U 3[IPABETO.

I'naBa 1. AHaim3 HA U3CJIeIBAHMSATA 32 CbCTOSITHUETO HA
JieKaTa MPOMUIIUIEHOCT MO0 OTHOILIEHHE HA YCJIOBHUATA
HA TPYA

HabmroneHnero Ha TpyJOBHsS TIpoliec cieaBa Jja
ObJe HACOYCH KbM CICACHE Ha C€IUH OT OCHOBHHTE
(dakTopu, a UMEHHO MapaMeTpuTe Ha paboTHATa cpena,
KOETO € W HaIlla I1eJ1 B MPOy4YBAHETO.

BoeBexkmaneTo Ha cnenu@UUHM  TEXHOJOTHYHH
MPOIECH, HW30IUI3BAHETO HA KOHKPETHH MAaTepHaIM W
CYpOBHHH B TPOU3BOJICTBOTO, H3IMOJ3BAHOTO pPaOOTHO
obopylnBaHe ® JIpyTHM ONPEACNAT OTPACIOBUTE W
KOHKPETHU U3UCKBAHMUSI.

3a ocurypsiBaHe Ha 3JpaBOCIOBHU W 0O€30IMacHH
YCJIOBHS Ha TP/ B IPEANPHUATHETO € HEOOXOIUMO aa ObJe
ompeJieNeHa T.H. CTPYKTypa Ha 00JIacTUTE Ha Bb3/ICHCTBHE.



HpI/I OpraHu3HupaHC Ha JICMHOCTTAa B Ta3W HacoKa

YCHIIUATA Tp}I6Ba Ja 6T>I[aT HAaCOYCHHN KbM CJICIHUTC

OCHOBHH 00JIaCTH:

6. TexHuuecka 0€30ITaCHOCT;

7. COHI/IaJIHO-XHFHCHHI/I YCIIOBUA,

8. Ilcuxo-pu3nMoI0ruvecKu yciaoBus;

0. IIcuxo-couunanHu YCIIOBUA,

10. EcreTnueckn ycnoBusL.

KrouoBu I1oKa3aTcIn 3a HN34YUCICHUC Ha

e(beKTI/IBHOCTTa Ha TpyJdoBaTa JICMHOCT ca KOJIUYECTBECHHU U

Ka4CCTBCHU M3MCPHUTCIIM, M3IIOJ3BAHM 3a IIPCriICa Ha

JICMHOCTTA Ha opranus3anusTa CIIpsAMO IIOCTaBCHUTC LCJIN.

Te ouepTaBaT obsactTuTe 3a MOAOOPEHHE MO OTHOLIEHUE Ha

o0opyiBaHe, YCIOBHUs, OpraHu3alys U paboTHA CUIa.

Cnopen mnpueTutre CTaHAApTA Ha EBPOMNEHCKO U

HAllMOHAJIHO HUBO (DaKTOPUTE Ha YCIOBUATA Ha TPY.I

ousar:

dOU3NYHU;

XUMUYHHY,

buonornynu;
[Mcuxoduznonornynu,
Epronomununuy;
OpranuzaiioHHy;
Hpyru Bpenau hakTopu.

Cnopen HaunHa CU Ha AeiacBUe (pakTopuTe Morar aa

BJIMAAT TI0 Pa3JIMUYCH HAYWUH — TIOJIOKUTCIIHO WIIA

otpurarenHo. ETo 3a1o ,,aktopa,, MOKe Jia ce Onpeieiu
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KaTo HsSKakKkBa JBHKella cuja. Te wMorar jga craHat
IIpu4YrHa HC CaMO 3a Bb3HHKBAHC Ha OIIACHOCT WUJIK BPCJa a
H 3a (1)1/1314%(31(0 HapaHABAHC WJIM MaTCPpHaJIHaA IICTA.

I'naBa II. AHa/IM3 Ha U3CJIeIBAHUATA HA OCHOBHHTE
TEeXHOJIOTUYHH NapaMeTpu Ha padoTHaTa cpeaa 3a
NOBHIIABAHE Ha e(eKTHBHOCTTA 3a 0€30IaCHOCT H
€ProHOMHS B JIeKaTa NPOMHUIILJIEHOCT

[IpoBexgaHm ca MHOXECTBO H3CIEABAHUS Ha
pa3IUYHU TEXHOJOTUYHH (PAKTOpPU BBPXY OTICIHU
KpUTEpUU 3a T[OBHIIaBaHe Ha e(EeKTUBHOCTTa Ha
Oe3omacHocTTa Ha padora [41,43]. Hanmpumep, nzcienpana
€ BpB3KATa MEXIy 3aMbpPCSIBAHETO U CBHPACUYHUTE
3a0oysBaHUsl B JieKaTa MPOMUIUIEHOCT [4]; Mexay
€KCIO3UIUATAa HAa MaMy4deH Mpax U JIbITOCPOUYHOTO
BJOIIaBaHe Ha OenogpoOHarta ¢GyHkuug [10]; Mexay
paboTtara Ha pOTAIMOHHU HOIIHM CMEHH M PHCKa OT
MCXEMHYEH UHCYINT [7]; MeK Iy paboTaTa Ha CMEHU U pUCKa
OT KOpOHapHa 00JIeCT Ha ChPIETO NpH xkeHu [ 18] u peaura
npyru. B pesynraTt Ha uscieBaHUs OT TaKbB XapakTep ce
M3BEXKIAT U peAulla TPAHUYHU CTOMHOCTH 3a OTIEIHU
TEeXHOJIOTUYHH (akTopu [14].

B nekata mnpomuIIEeHOCT OCOOEH HHTEpeC
MPEACTAaBISABAT TEXHOJIOTUYHHU (PaKTOPH, KaTO: OCBETEHOCT
Ha pabOTHOTO MSCTO; TeMmIepaTypa W BIaXHOCT Ha
pabotHaTa cpena [6]; mrym [5]; BuOpammu [11]; pexuma Ha

10



paborta [7, 18] u peaunia Apyru, BCEKH OT KOUTO € OWJI
MpeIMeT Ha HayyHa TPAaKTOBKA.

W3cneaBanu ca M HAKOM 3aBHCHUMOCTH MEXKIY
oTaenHuTe (PAKTOpH ©  OMpeAeNieHH KPUTEpUH 32
ontumuzanus [4, 7, 10, 18].

He nocrarbhuHo e u3ciensano, odbaye, CbBMECTHOTO
BIMSIHME Ha OCBETEHOCTTa Ha pabOTHOTO MSCTO W
(U3HOJIOTUYHUST PEXUM Ha TPYyA M TOYUBKA BBPXY
3pEHHETO Ha pa0OTHHUIIUTE, KAKTO W BIHMSHHETO Ha
MUKPOKIIMMAaTa, peci.TeMIieparypara Ha paboTHaTa cpeaa
U (UHOJIOTUYHMS PEXUM Ha TPYI W TOUMBKA CHPIMO
0€30MacHOCTTa U 3pAaBETO Ha pabOTELIUTE.

Upes n3bpaHu KpUTEPUU U OIIEHKA HA HEOOXOAMMOCTTA
OT U3CIeIBaHE HA BIUSHUETO HA KOHKPETHUTE (haKTOPH Ha
paboTHata cpeaa BbpXy paboremure Ou MOTIO Ja
MOJIMIOMOTHE MEHHDKBPUTE Ja HANpaBsT MpeEleHKa Mpu
B3€MaHE Ha pCEIICHHE 3a BBBEXKIAHE HA ITOAXOJISI
(M3HOJIOTHYCH PEKUM Ha TPYA W TOYUBKA MO BpeMe Ha
pabora.

Knacudummpanero ¥ CHHXpOHHM3WpAHETO  Ha
NeUCTBUETO Ha (AKTOPUTE € TMpeArocTaBKa 3a IIo-
HAaBPEMEHHOTO HUJCHTU(UIIMPAHE HA PUCKOBETE W
HalOelsA3BaHe Ha MEPKHU.

B nmucepranunonHus TPy € HApaBeHO MPOyYBaHE,
aHaM3 W OIEHKa 3a yCTAaHOBSIBAaHE Ha BIUSHUETO HA
(dakTopute Ha paboTHaTa cpeAa BBPXY 3IPABETO,
6e3omacHoCTTa ¥ paboTOCIIOCOOHOCTTA HAa paboTemuTe.

11



B KoHTekcTa Ha HampaBeHUTE NPOYYBAHUS U
aHaM3W HAa W3CJCBaHUATA 3a TIOBUIIABaHE Ha
epeKkTUBHOCTTA Ha Oe30macHOCTTa Ha Tpyaa W
EpProHOMHUATA B JICKaTa MPOMHUIILUICHOCT € HEOOXOJUMO B
JTUCEPTAIMOHHMS TPYJl € Ja Ce W3CJe[Ba BIUSHHETO Ha
OCHOBHHUTE (haKTOpH Ha pabOTHATa cpela 3a MOBULIABAHE
Ha e(eKTUBHOCTTA 3a 0€30MaCHOCT U €PrOHOMUS B JIeKaTa
MIPOMHMIIUICHOCT.

[Tpon3BoACTBEHUS TIPOIIEC B JIEKATA IPOMHIILICHOCT
pecl. B IIIEBHATA HWHAYCTPUS C€ XapaKTepU3upa ChbC
cnenuuIHO ChCTOsTHUE U ocoOeHoctu. Karto Haii-
pasnpocTpaHeH W Hal-e(EeKTHBEH ce W3M0J3Ba T.H.
MOTOYEH METOJI Ha TIPOU3BOJICTBO.

I'nasa III. U3n0.13BaHH MeTOAU 32 NMPOBEkKIAHE
Ha U3CJIeIBAHUATA

II1.4. Tpu dakTopeH Merox 3a OLEHSIBAHE HAa
pucka

3a pemaBaHETO Ha IIOCTAaBEHHUTE 3aJaud ca
U3IOJI3BAaHM ~ HAay4YHO OOOCHOBaHM  METOAU. 32
UICHTU(QUIMPAHETO HA pHUCKAa € U3MOJN3BaH TpH
(akTOpeH METO/ 3a OLICHABAHE HAa PUCKA.

Onenkara Ha pHUCKa INpEACTABIsSABA CPAaBHSABAHE Ha

JNEUCTBUTEIIHOCTTA C OMNPENECICHUTE KPUTEPUU. 3a BCSKA
€BEHTyaJHa OMNAaCHOCT C€ ONpENEeNsAT EJIEMEHTUTE |
MapaMeTPUTE HA TO3U PUCK.

Enementure Ha pucka ca: TexecT Ha pucka,
MOHACAHETO Ha 3aryom wiu Bpemata u mnepuoja ot
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paboTHOTO BpeMe, IMpe3 KOETO pabdoTeniuTe ce HaMupaT
NOJl BJIMSHHME Ha HEOJAaromnpusiTHU (PaKTOpU OIpenemsT
Exkcm3urnmsra.

Bb3 ocHOBa Ha €1EMEHTHUTE Ha pUCKa, TPAJUPAHHU 110
CTElEH Ha pHUCKa € O00O0OIIEHO OTHOCHTEITHOTO
CTeTNeHyBaHe, MPEACTBEHH B AMCEpTalusiTa B TaOIUYeH
BH/I.

IIL.S. IlpuiokeHue HA MAaTEeMATHYECKH METOAH
NPHU U3CJIeIBaHe Ha 0e30IaCHOCTTA HAa TPyAa
[I1.5.1. AHKETHO — €KCIIEPTHO MPOYYBAHE 3a PECATUIUPAHE
Ha L[eTa U 3aJJaYuTe Ha U3CIICIBAHUATA

B nuceprauMoHHUS TpyJ € M3MOJI3BaH METoAa Ha
anrnuiickus ~ marematuk  Kenwgen [1, 2, 8] 3a
OCBIIIECTBSIBAHE HA aHKETHO — EKCIIEPTHOTO ITPOYYBaHE 3a
peanu3upaHe Ha CBHOTBETHUTE 3ajJaud. 1ol BKIIOYBA
METOJIUTE 32 CTATUCTUYECKHU aHAJIN3 HA EKCIIEPTHH OLIEHKH,
ype3 OIpeIesssHe Ha:

- koeduireHTa Ha KOHKOpaalus o Kenmai:

12) (¢ -&)

W — =1
K2nln? ~1) (IL1)
- cymara OT OILICHKHTE Ha BcekH (akTop &; :
k
& =2.%
J=1 (I11.2)

13



KbJIeTo:k — Opoli Ha ekcrepTuTe; n - Opoii Ha (aKTOpHUTeE,
TIOJUIeXKAIN HA PAHXKUPAHE; Xjj - paHTOBaTa OIICHKA Ha i-
TUS aKTOpP OT J-THUS EKCIIePT;

- cpez[HaTa cyMa Ha OICHKUTEC f .
>,

E) _ =1
n (111.3
Cnopen [l. 8], 3a mpoBeneHHs] EKCHEPUMEHT €
1e1echoOpa3HO CTATUCTUUECKHS aHAIM3 Ha Koe(duLUeHTa
Ha KOHKopjauus W na ce OChUIECTBM C MOMOILITa Ha
kpurepus Ha [IubpchH.
3a menta ce ompezens pazyeTHaTa CTOMHOCT Ha

2
kputepust [Tubpenn “ R
2
1x =k(n-1)Ww (I1L.4)
Omnpenens ce u TabauyHaTa /TpaHUYHA/ CTOMHOCT Ha
2

kputepust ITuspesn 1 | kato ce orumTar: f— cTenenTa Ha
cB00O/A; I — HUBOTO HAa 3HAYMMOCT:

(I11.5)
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2 2
CJ'ICI[ CpaBHABAHC Ha IIOJIYUYCHUTC *R nu X ce

YCTaHOBSIBA JIOKOJIKO XHIIOT€3aTa 3a CTAaTUCTHYECKA
3HAYUMOCT Ha Koe(dulMEeHTa Ha cbBHagaeHue W ce
MOTBBPXkAaBa NpU N30paHOTO HUBO HA 3HAUUMOCT.

II1.5.2. MeTtoa 3a mnpujio:keHue Ha JIBY(paKTOpeH
AUCIEPCUOHEH aHAJIN3

[Ipu wm3cnenBaHeTO HA BIUSAHUETO HAa PA3IUYHHU
(dakTopy Ha  paboTHata cpeJa B HACTOAIIUA
TUCEpTallMOHEH TPyA € TpWIokeH JBy(akTopeH
IUCIiepcuoHeH aHanu3. [IpunokeHMeTo Ha TO3M METOJ
BKJIFOYBA onpeAensiHeTo Ha [1.4]:

M 2%

B

ma - cpennu no ¢axrtop Fp (I11.6)
X,
H =
4 mb - cpennu o daxtop Fa (111.7)
X
M 5 = Zi
M - cpenHa 3a eqHa IOATPYIA (I11.8)
o

- CyMa OT KBaJIpaTUTE Ha OTKJIOHEHHATA 1O (akTop Fa

Q,=mb Z(H AT )_()2 (11L9)
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Q.. CyMma OT KBaJpaTUTe Ha OTKJIOHEHUsTa 1o daktop Fp

0.=may (M, -X) (II1.10)

O . CyMma OT KBaJpaTUTE HAa OTKJIOHEHUATA HA BapHaLUATa
IIPU B3aUMOJIEVCTBUETO

ch=mZ[(MAB‘)?)‘(HA‘)?)‘(MB‘Q] (LL11)

QZ - B’preIJ_IHOprHOBa BapI/IaI_[I/IH
2
0.=2(Xyp—My) (1I1.12)

3a oleHKa Ha JAUCTIEPCUUTE, MOTYUYSHH NMPHU ABYPaKTOPHUS
IVCTIEPCHOHEH aHAJIN3, Ce M3IMON3Ba KpuTepus Ha Durrep
[5,6].

3a nenra ce onpenens F — kpurepus 3a pe3yaraTure
ot ekcniepuMmenTta (Fg) u tabnuynute crtoitHocTn Ha F —
kpurepus (Fr):

52
Fga é (II1.13)
52
Fgp = Sg (I11.14)
sie
Frap="g (I11.15)
Z
fl =a—1
FTA {fz = abm — ab} (11116)
r = 0,05
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fi=b—-1
Frg{f; = abm — ab} (IIL.17)
r = 0,05

AKO ekcIepHMEHTaJlHaTa CTOMHOCT 3a JaJcH
(dakTop e mo-rojsiMa oT TabJINYHATAa CTOMHOCT Ha KPUTEPHSI
Ha Quiuep, ciIeAOBATENHO C€ IMpHEMa, Y€ CHOTBETHUS
(akTop BiUsiE CHILECTBEHO BbpPXY M30paHUs KPUTEPUU 32
ONITUMU3AIMS IPU U30PAHOTO HUBO HA 3HAYMMOCT.

I11.6. MeToa 3a u3MepBaHe HA CTOMHOCTHTE Ha
¢axTopurte Ha padoTHaTa cpena.

[Ipennoxxennar  pen  3a  U3MEpBaHE  Ha
TEeMIEpaTypara, OTHOCUTEIHATA BIAXKHOCT U CKOPOCTTa Ha
IBUKEHUE Ha BB3AyXa Ha pabOTHUTE MecTa U PabOTHHUTE
30HM 3a YCTAaHOBSIBAaHE Ha YCIIOBHUSTA Ha TPYJ € CboOpa3eH
M3IUI0 ChC chulecTByBamuaAT Cranmapt. TepMuHUTE,
W3MOJ3BAaHU B  HACTOALIMSA  CTaHAApT, W  TEXHUTE
onpenenenus ca no b/[C.

I'naBa IV. AHaiu3 Ha oTpacjuTe B JieKaTa
NMPOMHUIILJIEHOCT

B pesynrar Ha HampaBeHMsI aHalW3, MOXeE Ja Ce
00001111, Y€ OCHOBHUTE OTPACIIU HA JIEKaTa IPOMHIILIICHOCT
y Hac ca IIeBHaTa NPUMHUILICHOCT, TEKCTUIHATA

MPOMHUIIIIICHOCT, XUMHYECKaTa MPOMHUIIJICHOCT,
XpaHHUTETHO-BKYyCOBaTa, u3/1aTencKara u
abpBoOOpadoTBaIIaTa.

N3cnenBaHusita Ha OCHOBHHTE TEXHOJOTHYHH
napaMeTpu Ha paboTHaTa cpema 3a  IIOBHINABAHE
17



epeKkTUBHOCTTa 3a 0€30acCHOCT U  E€proHOMHsS B
pasIMYHUATE OTpacid Ha JeKara MPOMHIIICHOCT ca
cieniupuIH U € TPYyJHO Ja ce oOXBaHEe OOCTOWHO H
3aIBI00YEHO BCEKH OT TAX. B Taszu Bpb3Ka, € OCHIIECTBEH
OTCEUBAIll EKCIIEPUMEHT, C YUATO IOMOII Ca paHXHpPaHU
OTJICTHUTE OCHOBHH OTPACIIH Ha JIeKaTa MPOMHUIIIICHOCT TI0
CTEIIEHTa MM Ha COIMaJIHA 3HAYMMOCT 3a IorosarajHa
bearapus.

OTnenHUTE  OCHOBHHM — OTpaciM  Ha  JiekaTa
MIPOMHUIIUIEHOCT Y Hac ca JajeHu B Tabnuna [V.1.

Taoauua IV. 1. OCHOBHHU O0TpacJ/Iid Ha JieKaTa
NMPOMHUIIIEHOCT Y HAC

Kon Ha ¢dakropa OcCHOBHHU OTpaciu Ha JieKaTta
IIPOMMUIIUIEHOCT y HAaC
Xi [IleBHA MPOMULIIIEHOCT
X2 TexcTriIHa IPOMULIUIEHOCT
X3 XHUMHUYECKa MPOMUIILIEHOCT
X4 XpaHUTEIIHO-BKYCOBa
MIPOMMILITIEHOCT
Xs N3 narencka npoOMUIIIEHOCT
X6 JBpBO0OpaboTBaIia MPOMHUIIUICHOCT
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Bb3 ocHOBa Ha HaNIpaBEeHUTE TPOYUBAHUS U aHAIIU3U
[4,5,6,7] e ch3maneHa aHKETHA KapTa, B KOSATO € 1aJIeH KOl
HA BCEKM OT IIeCTe OCHOBHM OTpacid Ha JieKaTa
MPOMUIILIEHOCT y Hac (Tabmuua [V.1).

[lomyuyenure pe3ysaraTu 3a CTOMHOCTUTE HA CymaTa
OT OIICHKHTE 3a BCEKH (akTop, ca JajeHu B Tabuuma [V.2.

Tabauua IV.2. Cyma oT OLleHKHUTE HA eKCIIePTUTE 3a
BCeKH (paKkTop

Ne 1 2 3 4 5 6
Ha (hakTopa
CymMma ot 54 (14 |42 |48 |20 |31
OIICHKH éi

Crnen craructuyeckata oOpabOTKa Ha pe3yiTaTUTE
OT aHKETHO — €KCIIEPTHOTO MPOYYBaHE MO METOAMKATA 3a
CTaTUCTHUYECKH aHajlu3 Ha EeKCIEPTHU OLEHKU Ha
anrimiickua marematuk Kennan [1,2,8], onucana B riaBa
Il m mo (IIL.1,III.2.111.3., 11.4. u IIL.5.) ca momydeHu
CJIETHUTE Pe3yJITaTH 3a:
-xoe(unmenTa Ha KoHKOpAanus no Kennan:

W=10,72048 (Iv.1)
2

-pasdyeTHaTa CTOMHOCT Ha Kpurepus [ InbpcbH Xr=

36,023777 (Iv.2)

-Ta0JaM4YHaTa CTOMHOCT Ha Kputepus I InbpchbH

2
XT — 11,07 IV 3)
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[Ipu onpenensineTo Ha TaOIMYHATA CTOMHOCT HA
kputepus Ha [IubpchbH € u30paHo HUBO HA 3HAYMMOCT
r=0,5.

[lonyuenara pa3dyeTHa CTOMHOCT Ha KPUTEpHUsS Ha
[lubpcbH € mo-roasiMa oOT TabiMyHATAa CTOWHOCT,
CJIETIOBATEIIHO, XUIOTE3aTa 32 CTaTUCTUYECKA 3HAYMMOCT
Ha KoeUIIMeHTa Ha ChBHajeHne W ce MOTBbpXkAaBa MpU
M30paHOTO HUBO HA 3HAYUMOCT. T.€., MOXE J]a C€ TBBPJU C
noBeputesiHa BepoaTHOCT 0,95%, de oleHKuTe Ha
EKCIIePTHUTE ca ChITIaCyBaHHU.

B pe3ynTar Ha OCHIIECTBEHUTE U3CIICABAHUS U
aHaJIN3H, MOXKE Ja ce 0000IIu:

4. OcbllleCTBEH € OTceiBall eKCIepUMEHT TI0
Meroanka Ha KeHman, B pe3yaTaT Ha KOWMTO
OTJACIHUTE OTpACIUd Ha JieKaTa MPOMHUIIICHOCT
ca paH)XMpaHU CIIOpE]l CTENETHA Ha COLIMAJIHATA
UM 3HAQUYMMOCT 3a roro3amnajgHa beiarapus, KakTo
e nmokazaHo Ha ¢ur. IV.1.

5. Orcaru (onpeneneHu) ca GakKTOPUTE /OTPACIHUTE
Ha JIeKaTa MPOMUIIICHOCT/, KOUTO WMaT Hai-
BHCOKa COI[MajJHA 3HAYMMOCT 3a IOro3amajaHa
bearapust, kakTo cieasa:

X1 — mIeBHATa MPOMHUILIIEHOCT;

X4 — XpaHUTEIHO-BKYCOBAaTa
MIPOMUIIEHOCT;
X3 — XUMHYECKaTa POMHUILIIEHOCT.
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ke 60,00
3°s

Sgg 50,00
ST8~ 40,00
$sss
SEok 3000
§ § S8 2000
I

255 10,00
22 0,00

X1 X2 X3 X4 X5 X6
dakTopum - Xi

®urypa IV.1 Xwucrorpama Ha eKCliepTHUTE MHECHUS

6. B pesynrar Ha  KOHKPETH3UPAaHETO  Ha
IIPUOPUTETHATA  COLMAJIHA  3HAYMMOCT  HaA
OTJICJTHUTE OTPACIIM Ha JIEKaTa IPOMMILIIICHOCT 3a
orozanangHa  beiarapus, uscinensaHusTa  Ha
OCHOBHHM TMapaMeTpu Ha paboTHaTa cpela 3a
NOBHIIAaBaHe €()EKTUBHOCTTA 3a 0€30MACHOCT U
€pProHOMHUS B HACTOSILIUA TPYJ Ca HACOUYECHHU KBM
LI€BHATa UHYCTPUSL.

I'maBa V. Ananu3 Ha pal0oTHara cpexa B IIEBHATa
HHIYCTPHS € OrJIe/l MOBHIIABaHe HA e)eKTUBHOCTTA 32
0e30I1aCHOCT U ePrOHOMHUS

Cnen HampaBeH ananu3 Ha ¢urypa V.1. ca
0000IIeHN CHJIHHUTE U Cclabu CTpaHM B IIEBHATa
WHTyCTPHSL.
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Cnen nampaBeHus aHaiau3 Ha ¢purypa V.2.1 e naaeH
oOMs BUA Ha NPOEKTUPAHETO Ha OpraHu3alusITa Ha
TpyJa Mo eTamu.

[IpoBeneHoTO OT HAc TNPOyYBAHE aHAIU3UPA
BIIUSTHUETO HA TEMIIepaTypara Ha paboTHATa cpefa BEPXY
paboTocrocobHOCTTa HAa paboTEHUTe, KAaKTO W TAXHATa
6e3zomacHocT. YecTto mHTH YCIOBUATA Ha TPYyHd C€
OTIpeIeNIAT KaTo KOMOMHAIIMS OT JIBa WM MoBeue GakTopa,
KaTo HampuMep BUOpaIlUu, IIyM, IIpax u Jp.

dakTopuTe Ha paboTHATa cpefia, KaTo TeMIiepaTypa,
BJIQXHOCT M JIp., ChUETAHU C CCTCCTBCHUTEC BUOpPAIIHH,
MOTaT Ja OKa)kaT OIlle IO-HEraTUBHO BIUSHHUE BBPXY
3/IpaBOCIIOBHOTO ChCTOSIHUE HA XOpaTa.

[IpomenuTe BB BpeMeTO Ha HsKoU (pakTopu Oumxa
MOTJIM Ja JOBEAAT N0 TMPOMEHH B KOHCTPYKIMSTA Ha
o0OpyABaHETO, KaTO IyKHATHHW, KOPO3WS U JPYTH
MATOJIOTUU, KOUTO ca MHOTO OaBHM M OMXa MOTJIH Ja ce
OTIpEICNIAT KaTO KBa3UCTATHYHU WK cTaTudHu. OT npyra
CTpaHa ChHINECTBYBAT CHOUTHS TPEIU3BUKAHU OT OKOJHHU
JEHCTBUS, KOUTO TIPOSIBSIBAT IMHAMHUYEH XapaKTep.

3a moIbpIKaHeTO Ha OJIArONPUSATEH MUKPOKJIMMAT
e HeoOxomumo (akTopuTe Ha paboTHaTa cpela Ja ce
MOAIBPKAT B CTOMHOCTH, onpeneneHu B b/IC.

OCHOBHUTEC TPEBAHTUBHM MEPKH MOTaT Ja Ce
OTIPEJICIIAT B JIBE HATIPABIICHUS:

3. TlomemienusTa u 003aBeKIAHETO B TAX;

4. Cwp3paaeHara opranusanus Ha padorta.
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AHanu3upaHu ca noApoOHO Qakropute ( IMIyM,
TeMIIepaTypa,BlIaKHOCT, BUOPALIMH, OCBETIICHUE, XUMUYHU
BEIIECBTA, OMOJIOTUYHU areHTHU U JIP.), KOUTO BIIUSSAT BBPXY
3/IpaBeTO U OE30MAaCHOCTTA HA PabOTEeIIUTE.

B Hamero n3cneaBane cMe eKCIepUMEHTHPAIH Ype3

BBBEXKAHE Ha pa3juvHa MPOABKUTEIHOCT Ha padoTaTa
Ja YCTAaHOBHM HaW-0JIarompusTHATa TPOXBIIKUTEIHOCT,
KaKTO ¥ HAUMHUTE Ha MOJI3BaHE Ha ITOYHUBKHUTE.

B rtabmuma V.1. ca o00o0o0menn dakropu,
OTIPEICIIAIIN PSKUMHUTE HA TPY/I U TTOYHBKA.

Tadouuna: V.1. ®akropu, onpeaessiliiy pe;KUMHUTe HA
TPYA U MOYMBKA

Onpenensum GakTopu Onucanue Ha GakTopuTe

IpeobnanaBalio nNpaBoCTOSIIA,
Haj 1/2 ot pabOTHOTO Bpeme

JIBmxeHus 1Mo BpeMe Ha paboTa Cnabo MHTEH3UBHU

Du3nuecKkn yCuims CraTHYHO HaTOBapBaHE

PaboTHa cpena YceraHOBEH MUKPOKIMMAT
Opranuzarnys Ha IPOU3BOJCTBOTO EnHocMeneH pexxum Ha paboTa
ObopynBane Crieru()u9IHO 32 TPOU3BOACTBOTO
Hanpexxenue PU3NYECKO U MCUXO0IOTHIECKO

OTunTaliki BCHYKO TOBa MOXKE Jla Ce Kaxe, 4e
(U3NONIOTUYHUAT PEKUM Ha TPYJ W TOYMBKA CTHIIBA Ha
HAYYHHU JaHHU U (PAaKTH, KOUTO CJeJBa Jia CC pa3BUBAT W
BBBEXK/AT, TaKa Y€ J]a C€ MOCTUTHE BH3MOXKHO Hai-T00BD
edexT.

Upe3 BBBekIaHETO HA €(pEKTUBEH (U3NOIOTUUCH
pPeKMM Ha TPy IO BpeMe Ha padoTa ce IMOCTHraHe W
edpekTuBHa  pabOTOCMOCOOHOCT,  yBEIUYaBaHE  CE€
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POM3BOJUTEIIHOCTTAa HA TPYJ, KaKTO M KadyeCTBOTO Ha
TpyJa, © Cce€ [OCTUra nojo0psiBaHETO  Ha
paboToCTIOCOOHOCTTa M OMa3BaHETO Ha 3ApaBeTO Ha
paborenure.

W3Benenn ca kpurepuure 3a €(PEKTUBHOCT U
ONTUMMU3AIMS HA TpoliecuTe 3a OE30MaCHOCT U 3/paBe B
[IeBHATa UH]IyCTPUSL.

N3paboten e 0000meH kimacupukarop 3a
0€30MacHOCT M 3paBe B IIEBHATA TPOMHUIILICHOCT.

O0o0maBane Ha KiIacupukaTop 3a 0e30MACHOCT H
3ApaBe B IIEBHATA MPOMHUIILIEHOCT.

3a HyXJUT€ Ha HAIIETO MPOYYBAHE CE HAIOXKH Ja
Ch37a/IeM KJIacU(PUKATOp 32 OCUTYpsIBAaHE Ha 3IPABETO U
0e30MmacHOCTTa Ha TPY/I, Ipe/cTaBeH Ha ¢urypa V.2.

KIIACUDPUKATOP 3A BE3OITACHOCT 1
3PABE B IIEBHO IIPEAITPUATHE

1. OCUT'YPABAHE HA MAILLINHMU,
CBbOPBXEHUA N PABOTHO
OBOPY/JIBAHE

1.4. N360p Ha MOAXOASIIO TEXHOJIOTHYHO
o0opyJBaHe, OTroBapsmi0 Ha HEOOXOAMMHUTE
CTaHJApPTH.

1.5. JlocTaBKa ¥ MOHTaX Ha 00OPYJBaHETO OT
OTOPHU3UPAHU U KBAUTU(PUIIMPAHU CIEIIUATHUCTH.

1.6. 3ano3HaBaHe ¢ OOOpYJBAaHETO WU
TEXHOJIOTUYHUTE MY ITapaMETpH.
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1.6. W3BbpiiBaHe Ha MpeaBapUTeNIHUA MpooH 3a
Oe3omacHa paboTra Ha 00OpYyJBaHETO, Npeau
BBBEK/IAHETO MY B €KCILIOATAIIHS

1.7. N3paboTBane 151 CIIa3BaHE Ha
UHCTPYKIHUUTE 32 6€30MacCHOCT MpH padoTa
2. MEPKHU 3A BE3OITACHOCT IIPH

N3BBPUIBAHE HA PEMOHT U
HOAJAPBKKA

2.1. Cna3BaHe Ha omnpezaeneHara
MOCJIEIOBATEIHOCT ~ OMHCaHa B  MacnopTa
(TexHONIOTMYHA JOKYMEHTAllMs) Ha MalllMHATa
WM 000pYIBaHETO.

2.2. Obe3nevaBaHe Ha HEOOXOIUMUTE
MaTepuald 3a PEMOHTa U TMOAIbP>KAHETO.
N30arBane  M3MOJ3BAaHETO  HA  CaMOJEIHO
HaTpaBEeHU HHCTPYMEHTH.

2.3. OTtbensi3BaHe B JHEBHUKA 33 PEMOHT U
MOJAPHKKA BUAOBETE JCHHOCTH W JAaTUTE Ha
KOHUTO Ca U3BBPIICHHU.

3. MPABWUJIA 3A BE3OITACHOCT IIPH
N3BBPUIBAHE HA TEXHOJIOTUYHHA
MPOLECH
3.1. Pa3zpaboTBaHe Ha TEXHOJIOTUYHHM KapTH 3a

0€301acHOCT | 3/IpaBe

3.2. PazpabotBane @ Ha  mpoueaypa  3a
OCUTypsiIBAaHE Ha CYpPOBHHHU, MaTepUAId H
IPOAYKTH OT OTOPU3UPAH JTOCTABUUK
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3.3. OO6e3omacsBane Ha PaOOTHOTO MACTO H
paboTHa MIonaaKa.

34. ITocTaBsiHe Ha BHUAHO MSICTO M IIOIXOISIIL
HAYMH Ha UHCTPYKIUUTE 32 Oe3omacHa paborta
3.5. PazpaboTBane Ha olepaTrvBHA
JOKYMEHTallUs U BbBEXKIaHe Ha OpraHNu3alluOHHU

MEpKH 32 6€30MacHOCT

3.6. O3zHauaBaHe, CUTHAJIM3HpAHE U
OLIBETsIBAHE Ha pabOTHATA 30HA 3a MOCTUTAHE Ha
0€30IacHOCT.

4. OCUT'YPABAHE HA BE3OITACHOCT U
EPTOHOMMUYHOCT HA TPYJAOBUS
MHPOLEC
4.1. N3paboTBane Ha (HU3MOJOTUYHH HOPMHU U
Crla3BaHE Ha OMpEJEJICHUTE HOPMU Ha paOOTHUS

MpoIeC

4.2. Pa3paboTBane Ha panuoHaJEH PEXUM Ha
TPy COpsiMO (U3UYECKUTE BB3MOKHOCTH Ha
paboTHUIUTE.

4.3. OmpenenssHe Ha MecTa WIM 30HU 3a
MOYMBKA O BpeMe Ha paboTa W3BHH pabOTHOTO
MTOMEIIICHHE

4.4. CnasBane Ha V3UCKBAHUSATA 3a
0€30MacHOCT 3a CIelHMaiHa 3al[uTa Ha 3alllUTeHU
OT 3aKOHa JIUIa
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5. U3MOJI3BAHE HA CTPAIN 1
NOMEILIEHUSA - UBUCKBAHUA 3A
BE3OIIACHOCT

5.1. OcurypsiBaHe Ha KOHCTPYKTHBHA I[SUIOCT
Ha TPOU3BOJCTBEHUTE TOMEUIEHUS CbHIIACHO
CTPOUTEIIHUTE U TPOTUBOMOXKAPHU HOPMHU

5.2. [TonabpskaHe W MOYKUCTBAHE HA MBTUIIATA
3a JBwxkeHue Oe3zonacHu. CurHanu3upane Ha
aBapHUIHUTE MIHTHUIIIA.

6. OCUT'YPSABAHE HA KOJIEKTUBHUA
CPEJACTBA 3A 3AIIIUTA CITPSIMO
YCJIIOBUSATA HA TPY
W3BbpuiBane Ha  MNEpUOAMYHM  U3MEpPBaHUA 34
YCTaHOBSIBAHE Ha CTOMHOCTHTE Ha (akTopuTe Ha
paboTHaTa cpena.

6.1. ITpuopureTHO OCUTYpSIBaHE Ha
KOJIEKTUBHU CpeJicTBa Ha 3ammura. OOydyeHue 3a
W3MO0JI3BAHETO MM U NEpUAUYHA MPOBEpPKA 3a
TOJTHOCTTA UM.

6.2. JlokyMeHTHpaHe Ha pe3yiTaTUTE.

7. OCUT'YPABAHE HA JIMYHU CPEJICTBA 3A
3ALHIUTA CIIPAAMO YCJIIOBUSATA HA TPY

7.1. OnpenensiHe Ha HYXAWTE OT JIUYHU
NpeAna3Hu CPeACTBA, TEXHUS BUI U CPOKOBE HA
M3HOCBaHe.

7.2. Henomyckane no pabora yimia, KOUTO HE
u3non3sar ocurypenure um JIIIC
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7.3. OcurypsiBane Ha CHEIHAIHO pPabOTHO
00JIeKJIO TIPU HEOOXOIUMOCT.

7.4. OOyueHue 3a U3MOJA3BAHETO U MEPUANYHA
IPOBEpKa 3a TOJTHOCTTA UM.

8. OCUT'YPSABAHE HA 3IPABHO 1
CAHUTAPHO-BUTOBO OBCJ1YKBAHE
8.1. OcwurypsiBane Ha MEAUIIMHCKO 000py/IBaHE
3a OKa3BaHE€ Ha JOKeKapcka [oMmoll —
MEIUIIMHCKAa anTeyka C MEAUKaMEHTH W

MPEBBP30YHU MATEPHUAITH.

8.2. OOyyeHune Ha MepcoHala 3a OKa3BaHE Ha
J0JIeKapcKa MOMOL.

8.3. [lognbpxane Ha CaHUTAPHO-OUTOBUTE
MOMEIIEHUs ChIIacHO Oposi Ha paboTemmre u
TEXHUTE HYXJIU

8.4. [IpoBexxnane Ha NEPUOJUYHUA MEAUIUHCKA
Mperjiead MO0 Bb3PACTOBU TIPYIH, CHIVIACHO
OTpe/IeNIEHUTE CPOKOBE.

8.5. OOe3nevyaBaHe Ha MPEANPUATUETO ChC
ciyx0a 1o Tpy10Ba MeIUIMHA.

. IPEJOTBPATSIBAHE HA BEJICTBUSI,

ABAPUU U TPYJAOBU 3JIOITIOJYKHU

9.1. WUnentudunmpane u aHajdu3upaHe Ha
BB3MOXHUTE PUCKOBE 3a 0E30MacCHOCT WM 3/IpaBe
IIpU OMACHOCT OT aBapus Ui OeJCTBUE.
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9.2. Pa3paboTBane Ha aBapuiiHUM IUIaHOBE H
MIOCTABSIHETO UM Ha BUJIHA MECTa Ha TEPUTOPUSITA
Ha IPEIIPUATHETO.

9.3. Cp3aBane Ha OpraHu3aIus 3a
B3aMMOJICCTBHE C APYIM MHCTUTYLUH B CIy4dau
Ha HYX]a.

94. Cp3naBaHe Ha TpaBWiia 3a JCHCTBUE B
ciyuyail Ha TpyaoBa 3nomnoiiyka. OOcneaBaHe u
MIPOTOKOJIMPAHE HA UHLIUJICHTHUTE.

9.5. ExeronqHo mnpouspaBaHe Ha IUIaHAa 3a
aBapHMHAa U M0KapHa OMACHOCT.

10. OBYYEHUE, UHCTPYKTAXK U
NHO®OPMUPAHE HA PABOTEILIUTE 3A
BE3OITACHU METOJIHN HA PABOTA

10.1. OO0yueHune Ha PHKOBOIHHUS,
W3ITbJIHUTENICKUS MIEPCOHAI U CIIEUATUCTUTE IO
3BEHa Mpe3 NMEePUOo/I €/1Ha TO/IMHA 32 0€30MaCHOCT
U 37IpaBse.

10.2. OOyuenne Ha  TepcoHaN,  3aemalll
JUTBKHOCT 32 KOSITO Ce M3UCKBA KBaJTM(UKALUSA U
MPABOCMOCOOHOCT

10.3. Pa3paGoTBane Ha mporpamu 3a BUI0BETE
MHCTPYKTAKU U IIPOBEXKIAHETO UM, ChIVIACHO
W3HUCKBAHUATA.

10.4. Pa3paGorBane u  yTBBbp)KJaBaHE  Ha
JeKJIapanus 3a MOJIMTUKATa MO Oe30MacHOCT Ha
IPEANPUATUETO OT PhKOBOJICTBOTO.
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10.5. VYBenomsiBane  Ha  pabortemure  3a
CHILIECTBYBAIIUTE  E€BEHTYaJHH PHUCKOBE Ha
paboOTHOTO MSACTO.

10.9. [IpoBexnane Ha cbOpaHus Ha
MPEICTABUTEINTE HA KOMUTETUTE U TPYHUTE IO
yCIIOBUS HA TPYA.

10.10.  AnHanu3upaHe Ha CWIHHTE M cjabure
CTpaHM Ha TMPEANPHUSATHETO MO OEe30macHOCT U
31IpaBe.

10.11.  BuenpsiBaHe Ha MHTETPUpaHA CHUCTEMA 3a
yrpaBlieHue Ha 6€30MacHOCTTA.

@urypa V.5.2. KinacuduxaTtop 3a 6e30macHocT u
3[paBe B IIE€BHATA MPOMHIILICHOCT.

I'maBa VI. MH3ciaenBaHe Ha cTemeHTa Ha
3HAYMMOCT Ha  o00o0menuTre GakTopu  BBPXY
e(peKTMBHOCTTA 32 0€30NIACHOCT M ePrOHOMHUA

[IpoBeeHO € aHKETHO-€KCIEPTHO MpOydYBaHE 3a
NPUOPUTETHATA 3HAYMMOCT Ha 0000IIEeHUTEe (PaKTOpPH B
maBa  V.3., BIusAemU BbPXYy e(PeKTUBHOCTTA 3a
Oe3omacHOCT, 3apaBe u eproHomusi. OChHINECTBEH €
OTCeHBall EKCIIEpUMEHT Mo Meroauka Ha Kenpgan, B
pe3yaTaT Ha KOWTO, (aKTOpUTE, BIUSCIIH BBHPXY
0e30MmacHOCTTa HAa Tpyla W EpProHOMHUATAa B IIIEBHATA
UHIYCTPHUS Ca PaHKUPAHU 10 IPUOPUTETHA 3HAUUMOCT.
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Otcaru (ompeneneHu) ca ¢GakTOpUTe, KOUTO Haki-
CHILIECTBEHO (C HAN-BUCOK NPUOPUTET) BIHUSISAT BBPXY
0e30MmacHOCTTa Ha Tpyla W €proHOMHUATa B IIEBHATA
WHIyCTpHUsl. 3a 1eJITa Ce U3MOI3Ba METOANKATA, ONKMCaHa B
rinasa [11.2.1.

B pesynrtar Ha HampaBeHHs aHANIH3 ca 000OIIEHU
(dakTopuTe Ha YCIOBHATA HA TPy B IIEBHATa UHIYCTPUS,
BIIMSCIIN BHPXY 0€30MacHOCTTa Ha TPyAa U €prOHOMMUSITA,
KOUTO ca najxeHu B tabnuna VI.2.

Tadmuuna VI.2. OcHoBHM ¢akTOpH HAa YCJOBHATA HA
TPYA B LIEeBHATA HHAYCTPUs

Kon Ha daktopu Ha YCIIOBUATA HA TPY/ B
daxropa IIICBHATA UHAYCTPUS, BJIUSCIIH BHPXY
0e30MmacHOCTTa Ha Tpy/Jla U
CprOHOMHUSITA

X1 [MIym

X OcgeTiicHne

X3 BnaxHoct

X4 Temneparypa

X5 Bubpanuun

X OxoJHa cpena

X7 PabGotHa mo3a

X3 3anparieHocT

X9 Pexxum Ha pabota
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B®3 ocHOBa Ha HanpaBeHUTE NPOYUYBAHUS U AHATIN3U
[4, 5, 6, 7] e cb3maeHa aHKETHA KapTa, B KOATO € JajieH
KOJI Ha BCEKM OT JAeBeTTe 00001eHn (akTopa, BIHSELIH
BbpXY 0€30MMacCHOCTTA HA TPYyAa U eproHomusiTa (Tadmu. ).

AHKeTHaTa KapTa € NOII'bJIHEHA OT 12 cnennanuctu
— eKclepTd 1o 0e30macHOCT U 3]paBe, TEXHOJO3H,
OpraHu3aTopd Ha HOPOU3BOJACTBOTO, YIPABUTENU U
MEHUKbPU B  OBArapckl  KOHQPEKUMOHHU  (PUPMU;
Ipero1aBaTelIy 1Mo 6€30MacHOCT Ha TPY/la U TEXHOJIOTUS Ha
00JIeKJI0 B MPO(PECUOHAIHY TMMHA3UH U BUCIIH YUUIIHILA .

Bcekn ekcnepr e HampaBui paH)XKHpaHe Ha

(dakTopuTe CHOpE] CBOETO BHXKJAHE 3a CTENEHTa Ha
TAXHOTO BIMSHUE BBPXy O€30macHOCTTa Ha Tpylda H
€proOHOMMUSITA.

Ha askerupanure € IOCTaBEHO YCIOBHETO [a
MOCTABAT pa3jnyHa OlleHKa Ha Bceku (aktop. [lonyuenure
pe3ynTatu 3a CTOMHOCTHTE Ha cyMaTa OT OLEHKHTE 3a
Bceku ¢akrop, onpenenenu no (I11.2), ca nanenu B Tabd.
VL1.

Ta6uamnua: VI.1 Cyma oT OleHKHTEe Ha eKCIIepTUTe 32
BCeKH (pakTop

No ma|l |2 |3 (4 |5 |6 |7 |8 |9
daktopa
Cymaor |59 |97 |38 |87 |24 |17 |69 |50 | 100

OLIEHKU

¢
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Crnen craTucTHyeckaTa 00pabOTKa Ha Pe3yJaTaTHTE
OT aHKETHO — ekcnepTHOoTOo npoyuBane 1o (II1.1.), (I11.2.),
(IT1.3.) u (II1.4.) ca momy4YeHu CAETHUTE PE3yITATH:

W =0, 86908 (VLI)
2
YR —g3.43168 (V1.2)
2
XT _ 15,507 (114,717 > 16,919) (VL3)

Pa3uernara croiiHOCT Ha Kpurtepus Ha [IubpchH €
Mo-rojisMa OT TaOJMYHATa CTOWHOCT, CJIEJIO0BATEIHO,
XHUIOTE3aTa 32 CTATUCTHUYECKA 3HAYUMOCT Ha KOePHUIIMEHTa
Ha chBHajzieHne W ce MOTBBPKaBa MpU M30PaHOTO HUBO
Ha 3HauyuMocT r = 0,05 T.e. MOXe da ce TBBPAU C
noBeputresiHa BeposaTHOCT 0, 95%, ye oueHkuTe Ha
EKCIEePTUTE Ca ChIJIaCyBaHHU.

. 3 100,00
I

= 5 € 80,00
s g =3

IS 6000
288

8 © o 40,00
¥x®x ©

s

3o 2000
oIS

2 § 0,00
e 3 X1 X2 X3 X4 X5 X6 X7 X8 X9

dakTopum - Xi

@ur: VI.1. Xucrorpama Ha eKClIepTHUTE MHEHUSI
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1. Ilomydenute pe3ynraTtu cb3aBaT yCIOBHS Aa
ceHaMalli OpoAT Ha (PaKTOpPUTE, C KOUTO Jla C€ MPOBEXKAAT
W3CJIEABAHUS W aHalW3M, U Ja ce pa3paboTsar
MaTeMaTUYECKH MOJETN Ha MPOIECUTE 32 MOBHUILIABAaHE HA
e(eKTUBHOCTTA Ha Oe30MacHOCTTa Ha TpyAa. ToBa e enHa
n00pa OCHOBa, ompenensma (GpakTopure, YUETO BIUSIHUE
BbPXY M30paHu KPUTEPUU 3a ONTHUMHU3ALMS, 1Ie ObAaT
IpEeIMET Ha aHalu3 B ObJCIIN U3CIIeIBAaHUS.

2. llomy4yeHuTe pe3ysTaTv 1aBaT OCHOBAHME /1A CE
KOHKpETH3Hpa TPHOPUTETHATA 3HAYMMOCT Ha TE3U
¢axTopu. ToBa B 3HAuMTENHA CTENEH Mpenu3upa u
oOnexkuyaBa paboTara TMpPU EKCIEPTHUS AaHAIU3 Ha
Oe30macHOCTTa Ha TpyJa U €proHOMusiTa B IIEBHATa
WHTyCTPHUSL.

I'nasa VII. U3ciienBane BJUSAHMETO HA TeMIlepaTyparTa
Ha Bb3/yXa U (pU3MO0JIOTHYHHUS PeKUM Ha padoTa
BBbPXY e)eKTUBHOCTTA HA TPY/AA B IEeBHATA
HHAYCTpHA

VI1.4. YcioBus 3a NpoBek/IaHe HA eKCIIEPUMEHTA
YoBEIIKUAT OpPraHu3bM MpUTEkKAaBa CIMOCOOHOCTTA
KakTO Jla OTJAaBa Taka H Ja T[pHeMa TOIUIMHA.
HartoBapeHocTTa U MHTEH3UBHOCTTA Ha TPYyJAa ONpPEACISAT
KOJIMYECTBOTO TOIUI000MeH. TomnooOMeHBbT € B mpsKa
3aBUCUMOCT OT  KIMMaTHYHUTE dakTopu Ha
oOKpbrKaBallara cpesa.
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YoBeIKUAT OpPraHu3bM TMpUTEkKABA CIOCOOHOCTTA
Ja ce mpucrnocoOsBa  copsMo  (aKTOpuUTe  Ha
IIPOM3BOJICTBEHUSI MUKPOKJIMMAT, HO CamMO B OIpeaesieH
nuana3zoH. M3BbH TO3M  JMama3oH ce  Ch3JaBar
NPEOCTaBKa 3a ycCelllaHe 3a TOIUIO WM CTYJIEHO U ce
MpeAN3BUKBa TUCKOHPOPT y padoTenus. AKO YOBEITKUSIT
OpPraHU3bM € MOJJIOKEH Ha MPOIBJDKUTEITHO BIMSHUE HA
HUCKM WJIM BHCOKHM TEMIIepaTypH, HETOBUTE 3alllUTHU
¢yHKUMKM OTCclabBaT W Cce€ CTUra JO0 MPOCTYIHHU
3a00JIIBaHUS] WIIM BIIOIIaBaHE Ha OOIIOTO 3paBOCIOBHO
CHhCTOSIHUE Ha pabOoTeIIuTE.

B 30HaTra ¢ MammHU ¥ CHOPHKEHUS 3a TIIAJICHE €
Ba)XKHO TEXHOJIOTUYHUTE MPOIIECH Ja ca ONTHMHU3HUPAHH, 32
Jla HAMa Ipepa3xoj Ha Bjara M TOIUIMHA, KOETO MOXeE Ja
JI0BeJie 10 BJIOLIaBaHE yCJIOBUATA HA paboTHaTa cpena (1o
OTHOILICHHE HA TEMIIEpaTypaTa 1 BIaXXHOCTTa Ha Bb3AyXa).
Ot pgpyra crpaHa, BciKa @poMsiHAa Ha BUJa Ha
00paboTBaHusl TEKCTUJIEH MaTepHuall, Hajara 1 poMsiHa Ha
TEXHOJIOTUYHUTE  TMapaMeTpd  3a  BIAro-TOIUIMHHA
0o0paboTka, a TOBa CBHIIO MOXE Ja € MPEeArnocTaBKa 3a
BJIOIIaBaHE Ha ycJoBUATa Ha Tpya. Eto 3amo, e ocobeno
Ba)XHO, MTapaMeTpUTe Ha pabOTHATa cpeja Ja ce OTYUTAT
MOCTOSTHHO BBB BPEMETO, 3a /1a C€ OCUTYpU B MaKCHUMallHa
CTETIEH TMOJIIbP)KAHETO MM Ha I[IOCTOSSHHO HHUBO H
CHOTBETHO 0€30IaCHOCTTA Ha TPYy/a.

EnvH oT 0OcHOBHUTE TapaMeTpy Ha paboTHATa cpena
B IIeBHATa WHAYCTPUA, NpEeIMET Ha peaula HayyHH
u3CcJeBaHus, € TeMIleparypaTa Ha Bb3IyXa, KOATO €
OTYMTaHa Mpe3 ONpeiesieH! HHTepBaiK oT Bpeme [9]. He ca
MPOBEXKIaHU JOCTATHYHO W3CIEABAHUS C HEMPEKHCHATO

35



OTUMTAHE Ha TeMmIepaTypaTra Ha BB3AyXa, KOETO € OT
TOJISIMO 3HA4YE€HHE, 0COOEHO B pabOTHATA 30HA C MAIIUHU U
CbOPBKEHUS 3a BJIAro-ToljimHHa oOpaborka. ToBa
MOTHBHUpA H3CJE€IBaHMATAa B Hacrosiara pabora na ce
HacoyaT KbM €/IHa OT OCHOBHHUTE 30HU B KOH(PEKIIMOHHUS
IeX Ha IIeBHa ¢upma - 30HATa 3a BIAro-TOIUTMHHA
0o0paboTKa, KaTo ce U3IMO0I3Ba KOMIIOTbPHO-UHTETPUpPaHa
M3MepBaTeIHa CHCTEMa 3a HENPEKbCHATO CIEJACHE Ha
TeMIieparypara Ha Bb3ayxa [9].

[locTuranero Ha onTUMajgHa TeMIepaTypa Ha

BB3/lyXa € CJI0O)KHA ONTHMMM3alMOHHA 3anaya. OT enHa
CTpaHa, 0IpW MOAAbpPXKAHE Ha IMO-CTyJE€HAa Ccpeaa ce
HaMajsiBa CPbYHOCTTAa U C€ BIOIIABA €(PEKTUBHOCTTA HA
IBWKEHUSTA; TMpU TO-TOIJIA Cpela Ce  BIIOIIaBa
BB3MPUEMUYUBOCTTa U OJUTEIIHOCTTa € HamalieHa, a oOT
Jpyra cTpaHa, Mpu TemrepaTypu OJIM3KH 0 TPaHUYHUTE
cToitHocTH, periameHTupanu B b/IC, ce mosiBsiBa pucK OT
3a0oJsiBaHe.

OcgeH ToBa, B B/[C € 3a10%eH pa3nuieH uHTepBaj
OT JONYCTUMH CTOMHOCTH 3a TeMIIepaTypaTa Ha Bb3/lyXa 3a
CTYJIEHUS IEPUOJ OT TOJUHATA U 3a TOIUIHS TEPUO/I.

Eto 3amo, ce miaHupa NpoBeXJAaHETO Ha JBa
eKCIepUMaHTa: IbPBU €KCIIEPUMEHT — 3a CTYJIEH MEPHUO;
BTOPU €KCIIEPUMEHT — 32 TOIT'BJI IEPUO]T OT FOJIMHATA.

Bapuantute Ha Qaktopa Fa (Temmeparypa Ha
Bb3ayxa - T, 'C) ca B rpanunure, onpenenenn ot BIC [9],
KaKTO CJIe/IBA:

- 3a eKcIepuMeHTa 3a cTyjeH nepuoia: Fai=19°C;
Fa2=23°C;
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- 3a eKCIIEpMMEHTa 3a TombJI nepuox: Fa1=27°C;
Far=24"C.

[IspBusT BapuanT Ha (aktopa Fa ce oruuta mpes
2023 r., a BTOpUST BapHaHT, ce oTunta npe3 2024 r. u npu
JIBaTa EKCIEPUMEHTA.

BapuanTtute Ha daxtopa Fp (pusnonoruuen pexxum
Ha paboTa) ca eJHAKBU W 3a J[BaTa €KCIIEPUMEHTa W ca,
KaKTO CJIe/IBa:

Fgi1 - Bapuant 1: Hauano Ha paboTHus jaeH - 8.00 u.;
texHojornyHa moumBka - 10.00 = 10.30 4.; oOenna
nouuBka - 12:00 + 1:00 4.; TexHoaoruyHa rmouuka - 15.00
+15.30 u.; xpait Ha paboTHU 1eH - 17:00 u.;

Fg2 - Bapuant 2: Hayaso Ha paboTHUs jeH - 8.00 u.;
TexHonornyHa moynska - 9.50 + 10.00 4.; 06e1Ha MOYKMBKa
- 11:30 4. = 12:00; TexHomornyna nouuBka - 13.30 ~ 13.40
Y.; TeXHOJOTrn4yHa noyusBka - 15.00 + 15.10 u.; xpaii Ha
pabotuus aeH - 17:00 u.

[Ipu excmepumeHTa 3a CTyJE€H TMEpPUOA C€
MPOBEXKJAT MO JBE MOBTOPHU HAOIIOJEHUS 3a JBaTa
BapuaHTa Ha gaktopa Fp: mbpBU BapuaHT — Mpe3 stHyapu U
(dheBpyapu Mecell; BTOPU BapHaHT — MPe3 HOEMBPHU U Tpe3
JIEKEMBpPH Mecell Ha ChOTBETHATA FOJIMHA.

[Ipu excriepuMeHTa 3a TOIBJ IEPHO]T CE TIPOBEXKIAT
10 JIB€ TOBTOPHHW HAOIOJICHMs] 3a JBaTa BapuaHTa Ha
¢akropa Fp: mbpBH BapuaHT — pe3 Mai 1 Mpe3 I0HU Mecell;
BTOPH BapUaHT — IIPE3 0JIU U aBT'YCT MeCell Ha ChOTBETHATA
TOJMHA.
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M3cnenBanuara ce OCBHIIECTBSBAT 3a C€IUH OT
OCHOBHHUTE YYaCTBIIM OT KOH(GEKITMOHHUS IIeX — 30HaTa 3a
Biaro-tormHHa obparka /BTO/. B Ta3u 3ona mma 19
pabOTHUIM U C TAX Ca MPOBEACHH U JBATA EKCIIEPUMEHTA.

[IleBrata ¢upma ce MoMelIaBa B €IHOCTAXKHA
crpajga ¢ o6ma miony oT 480 M?, KBAETO ca 000COOCHH
pabOTHH 30HHU, OOXBAIIAIIM IIEUS TEXHOJIOTHYEH MPOIIEC.
Crpanarta oTroBapsi Ha KOHCTPYKTUBHHUTE, CTPOUTEITHATE U
Mokapo0e30MacH HOPMHU 3a OCHINECTBSIBAHE Ha IIIEBHO
MPOM3BOJCTBO. M3rpameHn ca ChOTBETHHUTE CHUCTEMH 32
MPEYNCTBaHE HA BB3AyXa Ha paboTHaTa cpena, T.C.
MOMEIIEHUATAa ca ¢ oOIa BeHTWJIAIMOHHA CHCTEMa.
CaImecTBYBa M BB3MOKHOCT 32 €CTECTBCHA BEHTHIIAIIHA.

Cxemata Ha TMPOM3BOJCTBEHOTO IOMEIICHUE C
pas3loIOKEHUETO Ha  paOOTHHTE  MeCTa, BpaTHTE,
MPO30PLUTE U BEHTUNaLuUsTa € fajaeHa Ha @urypa VIIL1.1.

OtnenHute BU0BE pabOTHU MECTa, WIIOCTPUPAHU
Ha @urypa VIL.1.1., ca cnennure:

1 - paboTHHM MecTa 3a paboTa ¢ yHUBEpPCATHU U
crielraHy meBHu Marwau /20 6post/;

2 - paboTHO MACTO Ha TexHojora /1 6poil/;

3 - pabOTHM MecTa ¢ MalllMHU 32 BIAXKHO-
TorTMHHA 00pabdoTka /19 Opos/;

4 - paboTHM MecTa 3a psizaHe /2 6post/;

5 - paOOTHHM MeCTa 3a KOHTPOJI U OTIaKOBaHE /2

Opos/ .
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OCBETIEHHETO € CMECEHO, Karo H3KyCTBEHOTO
OCBETJICHUE € JIYMHHECLEHTHO U € Pa3MOJ0KEHO B MpaB
pea Haj OoTAenHUTEe paboTHU MecTa. BUIbT ocBeTieHue
BBB BCEKHU OT ITPOBEJCHUTE EKCIIEPUMEHTH HE CE MPOMEHS.

[To BpeMe Ha ekcriepuMeHTUTE Osxa MU3MEPEHH U
CJIEIHUTE MapaMETPHU: LIyM, 3aIPAIICHOCT U BIAXXHOCT Ha
BB3/lyXa B paboTHUTE noMeuieHus. [lomydyenure pesynraru
3a CTOMHOCTUTE Ha Te3W MapaMeTpH ca MPUOIH3UTEIHO
IIOCTOSIHHU CTOMHOCTH M Ca B PAMKHATE HAa MaKCUMAaJHO
JOIyCTUMUTE HOPMH, OIpeleieHdn B  OBJIrapckure
CTaHIAPTH.

B mnpousBoacTBEHUTE MOMEUIEHUS IOKA3aHU I10-
nony Ha ¢Qurypa VIL1.1 e wusrpameHa oTomIuTeNHA
CHUCTEMaA, W3II0J3Ballla €KO-IEJIETH KaTo CcypoBHHa. B
paboOTHUTE TOMEIIeHUs MMa U KiauMatuuu. [lpu Te3u
YCJIOBHUS € pealu3upaH IbpBUAT BapuaHT Ha (pakTopa Fa B
Exkcniepument I u B Exkcriepumenr I1.

BrnocnenctBue, 3a mocturaHe Ha 1Mo-0JIaronpusTeH
MHKPOKJIUMAT, MIOMELIEHUETO e JNOIBJIHUTEITHO
KJIMMAaTU3UPaHO W BeHTWiupaHo. lIpum Te3m ycioBus e
peanu3upaH BTOPUAT BapuaHT Ha ¢aktopa F A B
Excrniepument I u B Excriepumenr 11 .

3a u3cieABaHETO Ha BIUSHHUETO HA TEMIleparypara
Ha BB3yXa W (PUBHOJOTUYHHUS PEXKHM Ha TPYI BBPXY
edeKTUBHOCTTAa Ha OE30MACHOCTTa Ha TpyJa B IIEBHATa
WHIYCTPUS C€ WU3MO0J3Ba JBY(DAKTOPEH IUCIIEPCHOHEH
aHam3 [5.6], kpAeTo:
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m = 2 — Opoil MOBTOpHU HAOJIOJCHUS BBHB BCSKA
TOYKA OT IJIaHA HA €KCIIEPUMEHTA;

a =2 — Opoii BapuaHTH Ha (pakTopa Fa;

b =2 - Opoii BapuaHTu Ha pakropa Fg;

VILS. Pe3yaraTu oT NpoBeAeHUs EKCIIEPUMEHT.

B pesynrar Ha mpoBeleHUTE EKCIIEPUMEHTH, €
YCTAaHOBEHAa TMpOMsHAaTa Ha OOMIOTO 3APaBOCIOBHO
ChCTOSIHHE Ha paOOTHUIIMTE OT 30HATa 3a BJIAro-TOTUIMHHA
00paboTka OoT KOH(DEKIIMOHHMS 1IeX Ha IIeBHA (hupMa Ipu
MpoMsHaTa Ha BapuaHTuTe Ha (aktopute Fa u Fp.

Pesynrature 3a OTHOCUTENHHUS J511 HA PAOOTHUIUTE
C BIIOIIIEHO 0010 3IPaBOCIOBHO ChCTOSIHUE CIIPSIMO OOIIHUS
Opoil Ha paOOTHULIMTE B yyacTbKa 3a IJaJIeHE ca J1aJeHU
CBHOTBETHO:

- B Tabiua 1. —3a cryaen nepuoy /ExcriepumMent 1/;

- B Tabnuna 2. — 3a Tormsa nepuo /Excnepument 2/.
Taoauna: VIL.2.1. OTHOCHTEeIEH As1J1 HA pa0OTHULUTE
¢ BJIOLIEHO 00110 3APAaBOCIOBHO ChCTOSIHME CIIPSIMO
o0must Opoii Ha padOTHHUMTE B 30HATA 3a BJIATO-
TOILIMHHA 00padoTka B mieBHa ¢pupma /Excnepumenr 1/

Fai=19°C Fa=23C

Du3noNOruueH 6 Op. 5 Op. 4 op. 5 0p.

pexxuMm Ha pabdora- | 31,58% | 26,32% | 21,05 % | 26,32 %

BapuaHT | - Fgi

®duznoaoruueH 3 Op. 2 Op. 1 Gp. 2 Op.

pexxkuM Ha padora- | 15,79 % | 10,53 % | 5,26 % 10,53 %

BapuaHT 2 - Fp2
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Tadoauuna: VIL.2.2. OTHOCUTeJ/IeH a51)1 HAa pa0OTHUIIUTE €
BJIOLIIEHO O00II0 3/APAaBOCJOBHO CbCTOSIHHE CHPSMO

o0musi Opoii Ha padoOTHMUHWTEe B 30HATA 3a BJIArO-
TOILUIMHHA 00padoTka B meBHa pupma /Excriepument 2/

Fa1=27C Fax=24C
DuU3HOIOrHYEH 5 op. 4 6p. 3 op. 4 op.
pexum Ha pabota - | 26,32 % | 21,05% | 15,79 % 21,05 %
BapuaHrT 1 - Fpi
dusnonornucH 1 6p. 2 6p. 2 6p. 1 Op.
pexxuM Ha pabota - | 5,26 % 10,53 % | 10,53 % 526 %
BapuaHTt 2 - Fp> ’

Peszynrature or Excnepument 1 ca wimrocTpupaHu Ha

Q@urypa VIL.2.1.

n Qurypa VIL.2.2. Pesynrarure ot

Excnepument II ca mmroctpupanu va ®@urypa VIL.2.3. un

@urypa VII.2.4.

Bport paboTHMIIN € BAOIIEHO
001110 34PaBOCAOBHO ChCTOSIHIIE
B 30Hata 3a BTO mesHa pupma

6,00
5,00
4,00
3,00
2,00
1,00
0,00

1

2

duU3noNornyeH pexxnm Ha TpyZL U NoYMBKa

HFB1 MFB2

®urypa VIL2.1. Pesyararu 3a Excnepument 1 n

BapuaHT Fa
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BaxHo e na ce orGenexxu, 4e BTOPHUAT BapUaHT Ha
daktopa Fa B Ekcnepument I m Excmepument II e
IPOBEAECH C JAOMBIHUTEIHO HWHCTAJIUPAaHU KIUMATHIIM.
ToBa nmonoOpsiBa MUKpOKIMMaTa Ha paboOTHATa cpela u
JOTIpUHACS 3a TMOBUIIaBaHE Ha e(QEeKTUBHOCTTAa Ha
0€30MMacHOCTTa Ha TPY/la B IEBHOTO MPEIIPUSITHE.

AHanM3bT HA pE3yJITaTUTE MIOKA3Ba, Y€ OTYETEHOTO
o010 3ApaBOCIOBHO CBCTOSIHME Ha paOOTHULIUTE BBB
BTOpUsI BapuaHT Ha (aktopa Fa e mo-mobpo, kakto 3a
Excnepumenr I, Taka u 3a Exkcniepumenr I, B cpaBHeHuE ¢
o0LIOTO 3ApPaBOCIOBHO CHCTOSHHE HA pAaOOTHHULIMTE B
I'BPBUS BapHaHT Ha (akTopa Fa.

OtHocHO (akrtopa Fp /(pusnosnorndeH pexum Ha
pabota/ Moxe na ce 006001TH, Ye pe3yaTaTuTe 3a 00II0TO
3JIpaBOCJIIOBHO CBCTOSIHUE Ha paboTeIMTe MpU BTOPHS
BapuaHT Ha To3u (akTop ca mo-100pu M B JBarTa
eKCIIepUMEHTa, B CpPaBHEHHE C IbPBUS BapUaHT Ha
(bakropa.

ToBa moxe sicHo na ce Buau Ha ¢urypa VIL.2.1.,
¢urypa VIL.2.2., durypa VIL.2.3., u purypa VIIL.2.4.
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Bpoit paboTHMIIM € BAOIIEHO

O6H_IO 3APaBOCAOBHO CbCTOIHIIE

g
]
= o 5,00
g 5 S
58 G
o
5o 0
O T O
S 0,00
§§ 2 ’ 1 2
),
<
8*2 8 DU3NONOTNYEH PEXKMUM HA
A & PEeXMM Ha TPyA, M NoYMBKa
Q.
~
[es]

N FB1 WFB2

®urypa VIIL.2.2. PesyaraTtn 3a EkciepumenTt
I u Bapuanr Fa2

5,00

0,00

Ppupma

1 2

®dU3NONOTNYEH PEXMM Ha TPYL U NMOYMBKA

B 30oHarTa 3a BTO B 1mesna

HFB1 MFB2

®urypa VIL.2.3. Pesyararu 3a Excnepument
II v BapuanT Fai
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®urypa VIL.2.4. Pe3yaratu 3a Excniepumenr 11 u
BapuaHT Faz

B pesynarar Ha HampaBeHUTE MNpPEeCMSITaHUSA 10
METOJIMKaTa, onucaHa B riasa I11.2.2. 3a excrnepumeHT 1,
ca TOJIyYCHH CJICTHUTE Pe3yJITaTh:

Ha1=21,06%; Ha2=15,79 %; Mg1=26,32 %; Mp2=10,53 %:;
Mai1B1=28,95 %; Ma281=23,69; Ma1B2=13,16 %; Ma22=7,9
%.

Cnen  ochbluecTBiBaHE€  Ha  JABY(AKTOpHUSA
JTUCTIEPCUOHEH aHanu3 [S5, 6], ca MOJlydeHU Pe3yaTaTu 3a
ChOTBETHATA CyMa OT KBAJIpaTUTE Ha OTKJIOHEHUATA W 3a
ChOTBETHATa aucnepcus 3a ExcrepumeHnt 1, maneHu B
tabmuma VII.2.3.
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Taoauna: VIL.2.3. Cymu oT KBaJgpaTu HA
OTKJIOHeHUATA U Jucnepcun 3a Excnepument 1

Cyma ot Jucnepcus
KBa/IpaTUTE
Ha
OTKJIOHEHHSAT
a
1. Mexnay rpynure | Qt= 55,546 S2="=
Ha ¢akrop Fa Ao
55,546
2. Mexny rpynute | Qc = 498,648 SZB =
na daxrop Fs 2—“’ =498,648
B
3. Mexnay rpynute | Qtc = 0,0004 SiB =
Ha L —0,0004
B3aMMOJICHCTBH fap
eHa FauFp
4. BoIpemHo Qz = 55,4406 52 =
rpymnosa % =13,8601
Z
5

Crnen HampaBEHHUTE MPECMATAHUSA MO METOJUKATA,
onucana B rnasa I11.2.2. 3a ekcriepuMeHT 2, ca NoJy4eHU
CJIETHUTE Pe3yJITaTH:

Ha1=15, 79 %; Ha>=13,1575 %; Mgi1=21,0525 %;
Mg=7,895 %; Ma1B1=23,685 %; Mam1=18,42;
Ma182=7,895 %; Ma2B2=7,895 %.
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Pesynrature 3a chboTBeTHaTa cymMa OT KBaJpaTHTE
Ha OTKJIOHCHHATA W 3a CHOTBETHATa JHUCIEpCHUS 3a
Excnepument 2 ca nanenu B Tabnauna VI.2.4.

Taoauna VII1.2.4. Cymu oT KBaApaTu HA
OTKJIOHEHUSATA U Jucnepcnu 3a Excniepument 2

Cyma ot Hucnepcus
KBaJIpaTUTE
Ha
OTKJIOHCHHSIT
a
5. Mexny Qt=13,86 Si ===
Tpynure  Ha 13, §§A6
daktop Fa
6. Mexmy Qc= SZB =
rpymute  Ha| 3462396 | % —=3462396
dakrop Fp s
7. Mexmy Qtc = 13,86 S =
IpynuTe Ha Qo 13,86
B3aMMOJICHCTB fap
e Ha Fa u Fp
8. BbTpemno Qz= S; =
IpymoBa 5549315 % =13,873287
Z
5
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Cren cpaBHsIBaHE Ha MOJIy4YeHHUTE CTOMHOCTH 3a F —
Kputepust (OT  eKCHEpPUMEHTAJHUTE  pe3yiTaTtu) cC
TaOJIMYHUTE CTOMHOCTH Ha KpuTepus Ha Puiep, Morat aa
ce HAMPAaBAT CJIeTHUTE U3BOIM:

- IIpomsnata Ha dakTopa «Temmeparypa
Ha Bb31yXa» /Fa/ B chOTBETHHUTE UHTEPBAJIU, KAKTO IIPE3
TOILTUSl NEPUOJ Ha TOJMHATAa, Taka M Ipe3 CTYIEHUs
MIEPUO/I, HE BIHSAE CHIIECTBEHO BHPXY BIOMIABAHETO HA
OOIIOTO 37PaBOCIOBHO ChCTOSIHHE HAa PaOOTHUIUTE OT
30HaTa 3a BJAroTOIUIMHHA 00pa0oTKa Ha KOH(EKIMOHEH
y4acTbK B II€BHa (QupMa mpu U30paHOTO HUBO Ha
3HayuMocT r = 0,05;

-  Bunabt Ha QU3MOIOTHYHUS PEKUM Ha
pabora /paxktopsT F/ ipu Excniepument 1 u Excnepument
2 BaMsie CBHIIECTBEHO BBPXY pe3ylITaTHTE 3a OOLIOTO
3JIpaBOCJIOBHO CBHCTOSIHME HAa PabOTHHULIMTE OT 30HATa 3a
BJIArOTOIIMHHA 00paboTKa Ha KOH(PEKIMOHEH Y4acThbK B
meBHa pupma npu n30paHoTo HUBO Ha 3HauuMocT 1 = 0,05;

- KoMOuHupaHoTo Bb3JeHCTBHE Ha IBaTa
(dakTopa /Fa u Fp/ HEe oka3Ba CTAaTUCTUYECKU 3HAUYUMO
BIIMSIHME BBPXY OOIIOTO 37paBOCIOBHO CBHCTOSHHE Ha
pabOTHHUIIMTE OT 30HATA 32 BIArOTOIUIMHHA 00paboTKa Ha
KOH(EKIIMOHEH y4acThK B lIEBHA (upMa npu n30paHoTOo
HUBO Ha 3HAYUMOCT U Tpe3 CTYICHHS, M TMpPe3 TOILIUS
MEPUO/I HA TOINHATA.

Moxe pna ce o0000mM, 4Ye Tmpu TPOBEACHUTE
eKCIIEpUMEHTH, TpOMsSHaTa Ha HuBaTa Ha Qakrtopa Fa
(TeMmepaTtypa Ha Bb3/1yXa) € MPUOJIM3UTEIHO B cpeiaTa Ha

47



untepsana, pomnyctuM ot BJIC [5,6]. [Ipuema ce, ue ToBa
€ TMnpuurHaTa 3a KOHCTaTUPAHOTO  CTaTUCTUYECKH
HE3HAYMMO  BJUSHHE Ha To3W  (aKTop  BBPXY
3/IpaBOCIIOBHOTO ChCTOSIHUE Ha pAaOOTHUITUTE.

BaxxHo e ma ce orOenexu, 4e MPOBEKJIAHETO Ha
BTOpHA BapUaHT Ha (baKTopa Fa Excriepument 1 u npu ExcepumenT 2
C€ OCBHIIECTBABA MPHU JOMBIHUTEIHO WHCTAJIUPAHU
kmMatui. ToBa  momoOpsiBa  MHUKpOKIMMAara  Ha
paboTHaTta cpega | JONpPHHACS 3a ITIOBUIIABaHE Ha
e(eKTUBHOCTTA 3a 0e30MacHOCTTa Ha TpPyJaa B IIIeBHATa
¢upma. Hampumep, oT aHanmu3a Ha BTOpUS BapHaHT Ha
(dakTopa Fa ¢ no-nospo, KakTO 32 ExcriepumenT 1, Taka u 3a
ExcnepumenT 2, B cpaBHEHHE ¢ OOIIOTO 3JPaBOCIOBHO
ChCTOSIHUE Ha paOOTHUIUTE NPU THPBUS BapuUaHT Ha
(dakTopa Fa.

ITo otHomeHne Ha QakTopa FB / (U3NOJIOTHYEH PEKUM Ha
pa6ora /, MOXKE Ja ce 0000IIH, Y€ pe3yaTaTuTe 3a 00II0TO
3IpaBOCIIOBHO CHCTOYHHE Ha PaOOTHUIIUTE TPH BTOPHS
BapuaHT Ha TOo3u (akTop ca MO-IOOpH W TIpU JBara
eKCIepUMEeHTa, B CpaBHEHHUE C TMbPBUS BapuUaHT Ha
(bakropa.

3a moBumaBaHe Ha  eQEKTHUBHOCTTa  IIPH
OCUTypsiBAHE Ha 0€30MacHU yCJIOBUS Ha  TPYI,
TeMIlepaTypara Ha BB3JyXa CE€ OTYHMTA IOCTOSHHO BBHB
BPEMETO, KaTo C€ M3M0J3Ba KOMMIIOTHPHO-UHTErpUpaHa
u3MepBaTeaHa CcucTeMa. ToBa JaBa BB3MOXKHOCT 3a
OCUTYypsiBAHE Ha TIOCTOSSHHa OOpaTHa BpB3Ka C
MUKpOKJIUMaTa B PabOTHOTO IMOMEIICHHE W B3€MaHE Ha
Obp3U KOpPUTHpAIIA MEPKHU 32 TOJIbPXKAHE HA MOCTOSIHHA
TeMrepaTypa Ha Bb3ayXa.
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VIL.e. U3BOJMU:

B pesynrar Ha OCBIIECTBEHUTE W3CICABAHUA U

aHaJIW3H, MOXKE J1a ce 0000mIu:

3. HampaBena e kimacudukamus /pamxupade/ Ha
(dakTopuTe Ha YCIOBUATA Ha TPy B IIEBHATA
WHAYCTpHS, BIMSCIIA BbPXY O€30MMacHOCTTa Ha
TpyJa U €proHOMUSITA;

4. OcpHieCTBEH € OTCEHBAll EKCIEPUMEHT IO
Metonuka Ha Kenpan, B pe3yinrar Ha KOWTO
(dakTopuTe Ha YCIOBUSTA Ha TPyHd B IlIEBHATa
UHAYCTpHSI, BIUSACHIM BbpPXYy 0O€30MacHOCTTa Ha
TpyJa U €proHOMHUsATa ca paHXXHUpPAHU IO
NPUOPUTETHA 3HAYMMOCT, KaKTO € IOKa3aHa Ha
¢ur.VI..1.

5. Orcaru (onpeneneHu) ca GakTopuTe, KOUTO Haii-
CHILIECTBEHO (C HAi-BUCOK MPHOPUTET) BIUSAT
BBbpPXY 0€30MaCHOCTTa Ha TPyAa U €proHOMUSTA B
[IeBHATa UHIyCTPHUS
X9 — pexuM Ha padoTa;

X2 — OCBETJICHHUE;
X4 — TeMmIepaTypaHa Bb3yXa
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TernoBeH KoeCpMLlMeHT Ha MHeHusdATa /cyma oT
OLleHKUTEe 3a BCEKU

dakTopum - Xi

@ur: VI.1. Xucrorpama Ha eKcliepTHUTE MHEHUS

6. ITlomydenute pe3ynTaT ch3/laBaT yCIOBHUS Ja ce
HaMalii OposT Ha (akTOpUTe, C KOUTO Jla CE MPOBEKIAT
W3CNIeZIBAHUSI W aHaIW3WM, W Ja ce paspaborBar
MaTeMaTHYEeCKH MOJICIU Ha MPOIIECUTE 3a MOBUIIIaBaHE HA
edeKkTUBHOCTTA Ha Oe3omacHocTTa Ha Tpyna. Tosa e enHa
no0pa OCHOBa, ompenensma (akTopuTe, YHETO BIUSHUC
BbpXY H30paHU KPUTEPUHU 3a ONTUMM3AIUs, IIe OBAaT
MpeaIMeT Ha aHaJIu3 B ObJICIIN U3CIICBAHUS.
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7. TlomyuyeHuTe pe3yiTaTH AaBaT OCHOBAHUE Jla CE
KOHKpETH3Hpa TMPHOPUTETHATA 3HAYMMOCT Ha TE3H
dakTopu. ToBa B 3HAUMTENHA CTENEH TpelH3Wpa U
oOnexyaBa palOoTara TMpU EKCHEPTHUS AaHAIU3 Ha
0e30macHOCTTa Ha TpyJa W EpProHOMHUsITAa B IICBHATA
WHIYCTPUSL.

I'maa  VIII. MH3caeaBaHe  BJMSIHMETO  HA
OCBETEHOCTTA M (PU3HOJOTHYHHS PEKUM HA TPYyA H
NMOYMBKA BBPXY e(eKTHBHOCTTA Ha 0€30MaACHOCTTA
VIIL.3. YciioBus 32 NpOBeKIaHEe HA eKCIIEPUMEHTA

XapakTepHUTe OCOOCHOCTHM Ha  TEXHOJIOTHYHUTE
MpoIecH B IIEBHATa WHAYCTPHUS, Hamarat crenupuaHu
M3HUCKBAHUSA KbM OCHOBHUTE TEXHOJOTHYHHU NapaMeTpy Ha
paboTHaTta cpela 3a TMOBHIIaBaHEe e€(PEKTUBHOCTTA 3a
6e3omacHOCT pu pabota. OCBETEHOCTTA € APYTUAT BaKEeH
daktop, ompeneneH B rnaBa VI, kato ocHOBeH (akTop,
BIIUsieN] BbpXYy Oe30macHOCTTa U 37paBeTo. B Tazu Bpb3Ka
€ OCBIIECTBEH ABY(PAKTOPEH IUCIEPCHOHEH aHalIHu3 3a
u3cienBaHe BIIMSTHUETO Ha OCBETEHOCTTa u
(GU3NOIOTUYHUAT PEKUM Ha TPYI W TIOYMBKA BBPXY
edeKkTUBHOCTTA Ha 0€30MaCHOCTTA.

ITo To3m Ha4ynWH, KaToO C€ H3II0J3BAT MAaTEMAaTH4YCCKU
MCTOOX 3a aHaJin3 U OICHKA, CC YCTAHOBABA ITOKOJIKO €
CbIICCTBCHO IIO OTACJIHO M CBBMCCTHO BJIMAHHUCTO HaA
OCBCTCHOCTTA H (1)I/ISI/IOJ'IOFI/I‘IHI/I}I PCKUM Ha Tpyd U
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IIOYMBKA BbPXY 3PUTCIIHOTO HAIIPCIKCHUC HA pa6OTHI/IHI/ITe
B ICBHATA MHAYCTPUA.

B mmBamkara npoMuIUIEHOCT CBIIECTBYBAT ACMHOCTH,
KOUTO HATOBApBaT NPEAUMHO JIOKAJTHU MYCKYJIHU TPYIIH.
Te ce xapakrepu3upaT C JABUTaTeIHAa MOHOTOHHOCT U
MpUHYIUTEIHa paboTHA no3a. B 3aBucuMOCT OT oleHKkara
Ha pHUCKa Mpu padboTa, c€ BbBEXKAAT PA3IMYHU MOJIENU Ha
(U3HOJIOTHYEH PEXUM Ha TPyA U TMOYUBKA IO BpPEME Ha
paboTa, a UMEHHO: YeCTH, HO C MaJIKa MPOJBIKUTEIHOCT U
PEAKH, HO C MTO-TOJIIMA IPOABIDKUTEIIHOCT TOYUBKU. B Tazu
Bpb3Ka, NpU  MpPOBEXKAaHE  Ha  ABY(PaKTOpHHUSA
JUCIIEPCUOHEH aHaiu3, BapuaHTute Ha (akropa Fa
/puznonoruyeH pexuM Ha paboTa/ ca, KakTo clie/iBa:

Fa1 = Bapuanr 1: Hayano Ha paboTHus aeH - 8.00 u.;
TexHojgoruyHa mouyuBka - 10.00 =+ 10.30 uy.; oOegna
nmouuBka - 12:00 + 1:00 4.; TexHoaoruyHa mouuska - 3.00
+3.30 u.; kpaii Ha paboTHu AeH - 5:00 u.;

Fa> = BapuanTt 2: Havyasno Ha pabotHus aeH - 8.004. ;
TexHoJiornuHa nouyuBka - 9.50 + 10.00 4.; 06e1Ha MOYMBKA
- 11:30 4. = 12:00 p.m.; TexHOJOrMYHA MOYMBKaA - 1.30 +
1.40 4.; TexHonornyHa nourka - 3.00 + 3.10 4.; kpaii Ha
pabotHus aeH - 5:00 4.

Oco6eHo BakeH (akTop MPH OCHIIECBSIBAaHE Ha
TPYJOBa JIEHHOCT B IIEBHATA UHAYCTPHS € OCBETEHOCTTA.
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CernuHaTa TMpeACTaBlisiBa BBHIICH (aKTOp, 4pes

KONTO Ce MOCTUTa MOJIy4yaBaHETO Ha BCUYKU HEOOXOAMMHU
BB3NPUSATUS U yCEIIaHUSI.
OcwurypsiBaHeTo Ha He0OX0UMaTa CBETJIMHA 3all04Ba OIle
Ha eTal MpOEeKTHpaHe Ha pabOTHOTO TMOMEIICHUE U
pabotHoTO MsicTo. CbhIIECTBEHO 3HAYCHHE HMa U
W3MBJIHCHUETO U TOJIIBPKAHETO HAa OCBETUTECIHHUTE
ypenou.

HopmuTe 3a OCBETEHOCT 3a pa3IMYHUTE PAOOTHU
Mecta ca paznuuHd u ce onpenensat ¢ BJAC [8]. Ilpu
He00pO OCBETIICHHWE MOJXKE JIa CE€ MOJY4Yd YBpPEXKIaHE Ha
3pEHHETO.

[Ipu nomia 3pUTENHOCT c€ JOMYyCKAaT MOBEYE TIPEUIKU U
BEPOSITHOCTTA OT 3JIONOIYKH C€ TTOBHUIIIABA.

Henpustaure 3puTenHu ycemaHuss MoraT Ja
JOBEAT /10 3pUTEIIHA yMOPa, a OT TaM U JI0 00111a yMmopa Ha
YOBEKa.

CroitHoctuTe Ha Bapuantute Ha (aktopa Fp
(ocBeTeHOCTTa B paboOTHOTO ToMenieHue, Lx), ca B
rpanunure, 3anoxenu B BJIC B/IC [8] u ca, kakTo cieasa:

Fr1 =200, Lx;

Fr2=350, Lx.

3a mpoBeXTaHE HA U3CJICABAHETO € MPHIOKEH METOo/Ia
Ha JABY(DAKTOPHUSAT JHUCIIEPCHOHEH aHAIHW3, OIMHCAaH B
rnasa I11.2.2. [83, 86], kbaeTo:

X — mpoleHTa Ha paOOTHUIIUTE C KOHCTaTHUPAHO
BJIOIIABAHE HA 3PEHUETO MPU MEPUOJUYHUTE MPErIie/u,
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NPOBEXKIaHU Ha CIyXHUTeluTe B H30paHata ¢upma OT
oOurus Opoil Ha CIYKUTENUTE BB (PUpMara;

m = 2 — Opoi MOBTOpPEHUS 3a BCAKA OT KOMOMHAIIMUTE
OT BapuUaHTH Ha (hakToOpuTe 3a JiBe roauHu — 3a 2023 r. u
2024 1;

a =2 — Opoii BapuaHTH Ha (pakTopa Fa;

b =2 - 6poii BapuanTu Ha pakrTopa Fg;

X -o0111a cpeTHOApUTMETUYHA.
VII1.4. Pe3yaraTu oT NpoOBeAeHUTE U3CJIeIBAHUS.

[Tonmydyenutre  pe3yaTaTd  OT  TMPOBEACHUTE
W3cleIBaHus ca mpeacTaBeHu B Tabmuma VIIL2.1.
Tabmuna: VIIL.2.1. Pe3ynTtarure 3a 6post Ha pabOTHULUTE
C KOHCTAaTUPAaHO BJIOIIAaBaHE Ha 3PEHHETO IPHU
MIEPUONIHHTE TIPETIICIN, TIPOBEKIAHN HA CITYKUTEITUTE B
n3bpaHata ¢QupMa TmpH pa3IUYHUTE BapUAHTH Ha
dakropure Fa u Fp

Fal /busuonoruuen | Fa2/¢pusunonornyen

pexuM Ha paboTa- pexuM Ha paboTa-
BapuauT 1/ BapuaHT 2/
OCBETEHOCT 23 6p. 17 6p. 14 6p. 9 6p.
Fg1=200,Lx | 27,38% 20,24 % 16,67 % 10,71 %
OCBETEHOCT 20 6p. 13 6p. 11 6p. 6 Op.

Fp2=350,Lx |23,81% | 15,48% 13,10 % 7,14 %
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Cnen  mnpoBexJgaHe  Ha  HM3CIE€ABaHUATA U
HAIlpaBEHUTE MPECMATAHUS MO METOAUKATA, ONMUCaHa B
rnasa [I1.2.2. ca monydeHu CleqHUTE pe3yJITaTu:

Ma1B1=23,81% (VIIL.T)
Ma2g1=13,69%; (VIIL.2)
Mai1s2=19,645%:; (VIIL3)
Ma22=10,12%; (VIIL4)
O, - CyMa OT KBaJIpaTUTE Ha OTKJIOHEHHATA 110 GakTop Fa

0,=mby (H,-X) (VIIL5)
Q. - cyMa OT KBaJIpaTHTE Ha OTKIOHEHHs:ATa 110 (akTop Fp

0,=may (M, -x) (VIIL6)

0, - CyMa OT KBaJpaTUTE Ha OTKJIOHEHMTA HA BapyalUsATa
IIPU B3aUMOJIEVCTBUETO

0. =mY [(4,,-X)-(,-x)-(nt,-x)] (VIIL7)

Q. - BBTPELIHOTPYIOBA BapHalHsl

0.=> (X s —M,) (VIILS)
O - obmia aucnepcus

0= (x-x) (VIIL9)

Crenenute Ha cBO0OO/IA c€ ONPEEIAT, KAKTO CJIE/BA:

fi=a-1 (VIIL.10)
fz=b-1 (VIIL.11)
fu=(-1)(b-1) (VIIL.12)
f,=abm—ab (VIIL13)
Sf=abm-1 (VIIL14)
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Cnen o0paboTka Ha pe3ylTaTUTe IO YIIOMEHaTraTa
meroauka B Timaa III /(II1.6) +(III.17)/ [83, 86], ca
NOJYYCHH pe3yJNTaTH 3a OTACITHUTE KOMIIOHCHTH Ha

nucriepcusita, fajaeHu B tTabmuma VIIL2.2.

Ta6muma: VIII.2.2. Cymarta oT KBaJpaTuTe Ha

OTKJIOHCHHATA, CTCIICHUTC HAa CB060,Z[a U JUCIICPCHUUTC

Cyma ot kBagpatute Ha | CremneH Hucnepcus
OTKJIOHCHHSATA Ha
cBoOoza

9. Mexny rpynure fl=1 Sj ="t =
Ha ¢aktop Fa fa
Qt=192,8648 192,8648

10. Mexny rpynure f2=1 5123 =
na dakrop Fb % =29954
Qc = 29,954 Ir

11.Mexnay rpynurte f3=1 SjB =
Ha e =0,00005
B3aMMOJIENCTBUE faz
Ha Fa u Fb
Qtc =0,00005

12. Burpentso f4=14 |5, =
rpynoBa Qz = ¢z =23,926462
95,70585 Iz

HeoOxoanmo e 1a ce OLEeHST MOTyuYeHUTe TUCTIEPCHH.
3a menra ce u3noyi3Ba Kpurepus Ha Duiep, karo ce
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OIIpCACIAT CbOTBCTHUTC PA3UYCTHU U TaOJIMYHU CTOMHOCTH

Ha F — xpurepus:

52

Fra =4 =8,0607319 (VIIL15)
VA
SZ
Frp = § =1251919 (VIIL16)
A
2
Frag =48 =0,0000020897 (VIIL17)
Z
f1 =a—1
FTA {fz = abm — Clb} =7,71 (VIHIS)
r = 0,05
fi=b-
FTB {fz =abm — ab} =7,71 (VIHI9)
r = 0,05

fi=l@-Db-1)
Frap{ fz=abm—ab } =71 (VIIIL.20)
r =0,05
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VIII. U3Boau

4. TlpoBeneH e nBy(akTOpeH AUCIIEPCUOHEH aHATIU3 32
YCTaHOBSIBAHE 3HAYMMOCTTA Ha BJIUSAHHUETO HAa (PAKTOPUTE:
Fa — pusnonornyHusT pesxum Ha padota u Fg — npomsiHara
Ha ocBeTeHOocTTa B wuHTepBana 200+350, Lx, BBpXY
3pUTEIHOTO HAIPEKEHHE Ha CIY)XKUTEIUTE B CPEIHO
rogsiMa  ¢upma. KaTo KoIMYEeCTBEH U3MEpUTENl Ha
KpUTEpHsl 3a ONTHUMU3AIMS ,,3PUTEITHO HAIpEeKeHHe ce
W3Moji3Ba Opos Ha pabOTHUIIUTE C KOHCTAaTUPAHO
BJIOILIABAHE HA 3PEHUETO MPU MPOBEKAAHUTE NEPUOAUUHU
MIpeTJIe/ N Ha CITYKUTEIHTE.

5. Upe3 TO3M MATEMaTUKO-CTATUCTUYECKA METOX 3a
aHaJu3 U OIICHKA € JI0Ka3aHo, Y€ BIUAHNETO Ha akTopa Fa
/pu3noniornyeH pexuM Ha padbora/ BbpPXY 3pPUTEITHOTO
HampeXeHHe € ChIIEeCTBEHO, a BIUSHUETO Ha (akTopa Fp
/ocBereHocTTa, Mpu TpomsiHata i ot 200350, Lx/, kakTo
U CBBMECTHOTO BIMSHME Ha JBara (akTopa BbBPXY
3pUTETHOTO HANpPEKEHHE Ha CIYKUTETUTe B M30paHaTa
¢upma e HecwuiecTBeHO. [Ipu mpoBeneHUTE U3CIIEABAHUS
nmpoMsHaTa Ha HuBata Ha gakrtopa Fg/ocBerenoct, Lx/ e B
untepsail, fonyctum ot bJIC [83]. Jonyckame, 4e ToBa €
MIPUYMHATA 32 OTYETEHOTO HECHIIIECTBOHO BIMSHUE HA TO3H
daktop BbpXy Opos Ha pabOTHHULUTE C KOHCTATUPAHO
BJIOILIABAHE HA 3PEHUETO.
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6. Tesu pe3ynraTu ch3gaBaT YCIOBHS 3a
MaTeMaTH4eCKO MOJIEIMpaHe HA TEXHOJIOTUYHHUTE MPOIIECH
3a moBHIIaBaHe e(h)eKTUBHOCTTA 32 OE30MACHOCT Ha paboTa
B LIIEBHATa MHAYCTpHUA. Te MoraT /1a Mociy>KatT 3a B3€MaHe
Ha OBP3U U TOYHU PEUICHUS C OTrJIe/l OCUTypsBaHe Ha
0€30MacHU yCIIOBUS Ha TPYJ B CbOTBETHTA (pUpMa, KOETO
o0ycliaBsi MPUIIOKHO-HAYYHHS UM XapakKTep.
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INPUHOCU HA TUCEPTAIIUOHHUS TPY [
Hay4yHo-npu/10KHM IPUHOCH:

6. HampaBeH € aHaiu3 Ha 3HAYMMOCTTA HA OTPACIINATE
Ha JieKaTa MPOMUIIUICHOCT B 1orozanajaHa beirapus, kato e
IIPWIOKEH MaTeMaTUYeCKH METO/T 3a orieHKa. [loTBbpAcHa
€ XUIIOTe3aTa, 4Ye IMIEeBHATa WHIYCTPHUS MUMa HAN-IIUPOKO
COLIMATHO  3HA4YeHWE OT OTpaciuTe Ha  JieKara
MIPOMHUIIUICHOCT B foro3amnaaHa bearapus.

7. OCBILECTBEH € aHAIU3 HA TEXHOJIOTUYHHUTE
nmapaMeTpu Ha paboTHaTa cpefa, KOUTO BIUSAT BBPXY
e(peKTUBHOCTTAa Ha 0OE30MacHOCTTAa U  EPrOHOMUSTA B
[IEBHATA MPOMUIUIEHOCT. Ype3 NpoBeAeH OTCcerBall]
EKCIIEPUMEHT Ca paH)XKHPAaHU TEXHOJIOTHYHUTE TTapaMeTPU
Ha paboTHaTa cpena, KOWTO HAW-CHINECTBEHO BIUSAT
BbpXy 0e€30MacHOCTTa ¥ EproHOMHsTa B IIEBHATa
MPOMHUIIUICHOCT. J/[oka3aHa € Xxumnoresara, 4e mapaMeTpuTe
Ha paboTHarTa cpena, KOWTO ca C Hali-BUCOKAa CTETECH Ha
BIIUSIHUE BBPXY €(PEKTUBHOCTTa Ha 0€30MacHOCTTa U
EpProHOMHUATA B IMICBHATA MPOMHIIJICHOCT Ca: PEKUMa Ha
TPyl W TIOYMBKA; OCBETJICHHUETO;TeMIIepaTypara  Ha
paboTHara cpena.

8. W3crenBaHo € BIMSHHETO HA TTApaMETPH Ha
paboTHaTa cpea BbpXy KPUTEPUH 3a ONITUMH3AIHS Ha
O0e3omacHOocTTa M €pProOHOMHATAa B IIIEBHATa
MPOMHIIIICHOCT.
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9. Upes MIPHWIOKEHUETO Ha By (paKTopeH
JMCTIEPCUOHEH aHAJIN3 ca JOKa3aHU XUIIOTE3UTe, Ye:

- MpOMsIHATA Ha IMapaMeThpa «TeMIiepaTypa Ha
HaBB3/IyXa» B CHOTBETHUTE WHTEPBAIH (JOIYCTUMHU OT
BJIC), kakTo mpe3 TOIUIMS MEpUOJ Ha TOJWHATA, Taka M
npe3 CTYICHUS MepPHOoJ Ha TOAMHATA, HE BIIHSE ChIIICCTBEHO
BBHPXY BIIOIIABAHETO Ha OOIIOTO 37JPaBOCIOBHO CHCTOSIHUE
Ha paOOTHHIIMTE OT 30HATA 3a BJIATOTOILIMHHA 00paboTKa
Ha KOH(QEKIMOHCH YYacThK B IIeBHa (QuUpPMa TpU
HEMPEKbCHATO OTUMTAHE TeMIIepaTypara Ha Bb3ayXa 3a
M30paHOTO HUBO HAa 3HAYUMOCT;

- BUABT Ha (PU3HONTOTHYHUS PEKUM Ha paboTa
BIMSIE CBUIECTBEHO BBPXY pE3YyITaTHTE 3a OOLIOTO
3JIpaBOCIIOBHO CBHCTOSIHUE HAa PaOOTHUIIUTE OT 30HATa 3a
BJIArOTOINIMHHA 00paboTKa Ha KOH(PEKIMOHEH Y4acThbK B
nieBHa Gupma npu U30paHOTO HUBO HA 3HAYUMOCT, KaKTO
Ipe3 TOIUTUS MEPHOJ] Ha TOAWHATA, TaKa U Mpe3 CTyIeHUs
NepUO/I Ha TOJIMHATA;

- KOMOWHHPaHOTO BB3/ICHCTBHE HA JIBaTa
dakTopa «TeMmeparypa Ha BB3IyXa» U ,,BUABT Ha
¢usnonornyHUA peXuM Ha  pabora‘ HE OKa3Ba
CTaTUCTUYECKH 3HAYMMO BJIHMSHUE BBPXY  OOIIOTO
3paBOCIOBHO CHCTOSHUE Ha PaOOTHHUIIMTE OT 30HATa 3a
BJIArOTOIUIMHHA 00paboTKa Ha KOH(EKIIMOHEH YYaCThK B
meBHa (pupma rmpu n30paHOTO HUBO HA 3HAYMMOCT U TIPE3
CTYICHHUS, Y TIPE3 TOTUIHSI MIEPHOJ] Ha TOAMHATA.
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10. MU3cnenBaHo € BAMSAHUETO HA TapaMeTpH Ha
paboTHaTa cpela BBPXY 3PHUTEIHOTO HANPEKEHUE Ha
CIIy>)KUTEJIUTE B IE€BHATAa MHIYCTpHsl. Upe3 MPpHII0KEHUETO
Ha JBY(QAKTOpPEH AMCIEPCUOHEH aHAIM3 ca JIOKa3aHU
XUIOTE3UTE, Ye:

- (PM3HOJIOTUYHMAT PEXKUM Ha paboTa BiMsie
CBILECTBEHO BbPXY PE3YITATUTE 3a 3PUTEIIHOTO
HaIpeKEeHUE Ha CIIy)KUTeNnTe B u30panara pupma npu
n30paHOTO HUBO Ha 3HAYUMOCT;

- IpoMSHaTa Ha OCBETEHOCTTa B MHTEpBaia
200350, Lx He BiHsie CBHIIECTBEHO BBPXY 3PUTEIHOTO
HaIpeKeHHe Mpu U30paHOTO HUBO HAa 3HAYUMOCT;

- KOMOMHHUPAHOTO BB3JICHCTBHE Ha JBaTa
dhakTopa ,,pU3NONOTHIHUAT PEKUM Ha paboTa‘ u
,ocBeTeHoctTa* (B mHTepBaia 200+350, Lx) He oka3Ba
CTaTUCTHUYECKU 3HAYMMO BIMSHUE BBPXY 3pPUTEITHOTO
HanpKeXeHue Mpu U30paHOTO HUBO HA 3HAYUMOCT.

IIpuiiokHM NpUHOCH:

1. PaspabotBane Ha ki1acuduKaTop 3a 6€30MacHOCT
Y 37IpaBe B IIEBHO MPEINIPUSITHE.
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Hacrosiara aucepranmua HC € IIpujlaradHa 3a
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YUYUJIUIIE, YHUBEPCUTET UM HAYYEH HHCTUTYT.
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