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INTRODUCTION

Abstract. This paper is aimed at designing, constructing and performance
evaluation of a solar still. The solar still is design and constructed with
locally source materials for rural dwellers. The still absorber plate is
constructed with 2 mm galvanised plate painted black with an area of
2 m? to absorb solar radiation effectively. The side wall and the base is
constructed with concrete. Sawdust and felt is used between the retaining
wall and base to resist heat transfer from the system to the surrounding
vice-versa. The top cover of the still is constructed with transparent glass
pane of 4mm housed in an aluminium frame. The catch basin that
collects the condensate is constructed with PVC pipe channel of 50 mm.
The performance of the still was evaluated with; Overall yield (sum of
daily yield and over-night yield) at a different water depth of (20, 40,
60 mm), (5127 ml/m2/hr, 4558 mi/m?hr, and 3852 ml/m*/hr). The
efficiency of the system at different water depth (20, 40, 60 mm) 51.27 %,
45.58 %, and 38.52 %. The water analysis before and after distillation was
certified safe and portable for human consumption.

Keywords: solar still; construction; performance evaluation; design;
efficiency.

ward, cost-effective, and environmentally

Water is essential for human survival with the
compliment of food and air. Most of the water in
the world is contaminated and not safe for hu-
man consumption there for; there is a need for
water purification [8]. The Earth has an insuffi-
cient source of fresh water that is in the liquid
state, and most are polluted by harmful bacteria
and toxic chemicals [10]. Unfortunately, typical
purification systems are easily damaged or com-
promised by natural disasters or another form of
destruction [2]. All this attributed to the problem
to make such diseases and toxic chemicals to be
prevalent in the brackish water [11]. A solution
to these problems is inevitable and need not to
overemphasis. The answer is a technology that is
not only capable of removing a vast variety of
contaminants in just one step but is straightfor-

Section “Technics”

friendly, that is the use of solar energy [1].

Various types of conventional solar still; Green-
house solar still generally emulates the natural
hydrologic cycle to produce the distilled water [9,
7]. Horizontal concentric tube solar still uses the
air as the working medium [4]. Cylindrical para-
bolic type solar still used a parabolic reflector [3].

This paper aims to design, construct and per-
formance evaluation of a solar still for rural
dwellers to improve the productivity of the dis-
tilled water.

A solar distillation device contains three primary
mechanisms: a basin which contained the con-
taminated water; a glass pane that traps the con-
densed water, and a catch basin which collect the
distilled water [6].
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The solar still design is made of a wooden box as
the outside cover with a dimension of 2200 mm
by 1200 mm at the bottom. The side wall is
slanted at an angle of 10.4° with a height of 380
mm at the rear and height of 200 mm at the front
of the solar still. The inside of the solar still is
made of Galvanised iron sheet shaped to the
wooden box with the dimension of 2000 mm by

1000 mm at the base and height of 380 at the
rear and 200 mm at the front and painted black
to facilitate heat from the solar radiation. The top
is covered with a transparent glass, slant to the
inclined angle. Saline or brackish water is poured
into the still to fill to a predetermined level and
then exposed to the solar radiation (Figure 1).

Sun

Transparent glass \_/

380mm

Water level

Collection trough

2000mm

Figure 1 - A typical solar still

The glass cover permits solar radiation to get
into the still, which is absorbed predominantly by
the black base. Consequently, the water gets
heated up and hence there is an increase of hot
moist air that occurred between the water sur-
face and the glass bottom level. The bottom also
radiates energy in the infrared region which is
mainly absorbed by water in the basin. Thus, the
glass cover traps the solar energy inside the still.
It also reduces the convective heat losses. The
glass cover is usually sloped to enable the water
vapour which condenses on the interior surface
to trickle into a collecting trough/ catch basin.

The solar still pilot plant consists of asymmetrical
solar stills arrange in two rows, and each of the
rows is made of six solar still, which comprises of
a total of twelve solar still. The dimension of
2 m?, with an inclination of 10.4° (base on the
latitude of Bauchi), the orientation of north to
south and the same for the entire twelve solar
still.

The still consist of three essential components:
(a) Basin made of galvanised iron and painted
black, in which the contaminated water is con-
fined;

Section “Technics”

(b) A transparent glass pane 4 mm thickness
which covers the still and vapour condenses
from the feed water;

(c) A catch basin, which collected the distilled
water into the storage tank (500 L).

Each of the still has an inlet where brackish or
contaminated water is feed into the still from the
stream via overhead tank (2000 L), and drain
where deposited wastewater from the still is
flush after prolonged use. And a storage tank
(2000 L) were distilled water is pumped from the
500 L tank.

Design and Construction of Different Components of
the Solar Still

Design Assumptions. 1. Inclination angle - 10.4°.
2. Orientation - north to south. 3. Ambient and
Operating Conditions - same for the entire
twelve still. 4. Glass temperature - uniform
within the whole glass. 5. No leakage in the still
basin.

Design and Construction of Still Basin (Absorber
Plate). The component where the contaminated
water is placed and absorb solar radiation. The
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material most have high absorptivity or very less
reflectivity and very less transitivity. These are
the criteria’s for selecting the basin materials.
Some of the materials that can be used are as fol-
lows: 1. Leather sheet, 2. Ge silicon, 3. Mild steel
plate, 4. RPF (reinforced plastic) 5. G.1. (galva-
nised iron).

2000mm

Yy
Y

1000mm

- 380mm
200mm ¢

The still basin: galvanised iron sheet (2 mm) was
found to be the best material for the design. The
galvanised iron sheet is used in the construction
and is painted black to effectively absorb solar
radiation and convert it to heat and transfer the
heat to the water (Figure 2)..

P

Figure 2 - Still basin: Design and pictorial views of the still basin

Design and Construction of Side Wall (Retaining
Wall). The side wall provides support to the solar
still and also, prevents heat transfer from the still
to the surrounding. The materials that are most
suitable for a retaining wall are; wood, Concrete,
Thermocol, and RPF (reinforced plastic).

2000mm

1000mm

380mm

200m m—f

2200mm

Y
Y

The concrete wall was used in the construction to
serve as a retaining wall and to provide rigidity
and durability for prolonged use to the still and
better insulation; sawdust and felt were used be-
tween the retaining wall and base to resist heat
transfer from system to surrounding vice-versa
(Figure 3).

Figure 3 - Design of Retaining wall and pictorial views of the side wall

Section “Technics”
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Design and Construction of Glass pane (Top Cover)
consideration. The top cover is the transparent
glass pane that allows the transmission of solar
radiation into the solar still. Also, it is the surface
where the condensate is formed. The characteris-
tics of a good top cover are (1) Transparent to
solar radiation, (2) Non-absorbent and Non-
adsorbent of water, (3) Clean and smooth surface

1100mm

2100mm

a) Design of glass frame

(4) Transmissivity (5) Durability. Glass and Poly-
thene are the suitable materials used.

Glass (4 mm) thick was used as a top cover and
aluminium frame border to hold the glass pane
firmly onto the still to avoid heat transfer and
heat loss (Figure 4).

1050mm

A

AR

2050mm

b) Transparent glass

c) Pictorial view of the top cover

Figure 4 - Design of glass frame, transparent glass and pictorial view of the top cover

Design of Catch Basin/Channel consideration. The
channel or catch basin this is where the conden-
sate is collected from the inclined transparent
glass top cover. The materials that can be used

A
\ 4

110mm

are P.V.C, G.1, and RPF. P.V.C pipe channel
(size: 50 mm) was used for the design (Figure 5).

Figure 5 — Channel/Catch basin and pictorial view of the catch basin

Section “Technics”
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Figure 6 - Pictorial view of the constructed solar still

RESULTS AND DISCUSSION

The experiment was conducted from
14/02/2018 to 16/04/2018. Readings were
taken from 8.00 am to 6.00 pm daily at an inter-
val of an hour. The water depth was set at 20, 40
and 60 mm for the still and the inclination angle
of 10.4° and orientation north to south. The fol-
lowing readings were taken; Solar radiation,
Relative Humidity, Wind velocity, Ambient tem-
perature, Glass temperature, Air-gap tempera-
ture, Water (inside the still) temperature and Ab-
sorber plate temperature. Readings were taken

using the following equipment; solar-meter, Hy-
grometer, Digital wind vane, Ambient tempera-
ture, an Intelligent digital multimeter with a
thermocouple (Table 1-3).

Tables 1-3 above depict ambient and still condi-
tions at 20, 40 and 60 mm water depth respec-
tively. Ambient conditions are as follows; relative
humidity, wind speed, and ambient temperature.

Still conditions include the following; glass, air-
gap, water and absorber plate temperatures re-
spectively.

Table 1 - Ambient and still conditions at Water Depth of 20 mm

Time hr | Humidity, Solar Wind Ambient | Airgap | Absorber Glass Water
% radiation, | velocity, | temp., °C |temp. °C| temp.,°C |temp.,°C|temp., °C
w/m? m/s
8.00 am 39 894 2.80 32 40 40 36 38
9.00 am 29 1013 2.09 34 45 45 42 43
10.00 am 26 1020 2.34 36 52 52 45 54
11.00 am 29 1071 2.87 36 51 51 49 53
12.00 am 28 1076 1.42 37 57 57 53 60
1.00 pm 28 1082 1.27 38 60 59 57 62
2.00 pm 24 980 2.60 39 63 63 60 66
3.00 pm 27 922 2.02 39 62 62 59 64
4.00 pm 30 862 4.16 38 56 56 52 58
5.00 pm 31 150 0.22 35 50 50 48 52
6.00 pm 34 53 1.20 32 46 46 43 50

Section “Technics”
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Table 2 - Ambient and still conditions at Water Depth of 40 mm
. Humidity, S.ola.r Wm.d Ambient | Airgap | Absorber Glass Water
Time hr % radiation, velocity, temp.,, °C | temp., °C | temp.,°C | temp.,° C | temp., °C
w/m? m/s Y " " Y Y
8.00 am 53 149 1.74 30 34 34 32 35
9.00 am 46 653 1.67 34 41 42 38 42
10.00 am 39 810 1.55 35 45 45 43 45
11.00 am 29 963 3.25 36 52 52 49 54
12.00 am 26 1051 2.35 38 55 54 53 59
1.00 pm 29 1051 3.83 37 59 59 56 62
2.00 pm 27 1160 3.76 39 64 63 61 66
3.00 pm 28 1057 4.03 37 62 61 60 64
4.00 pm 28 543 3.04 36 58 58 54 61
5.00 pm 30 347 2.88 36 55 56 50 59
6.00 pm 31 47 3.78 35 50 50 46 53
Table 3 - Ambient and Still conditions at Water Depth of 60 mm
Time hr Hurr;/idity, racslg‘?i:)n, levol?i(tiy, Ambieglt Air gaop Absorkler Glass; Wate:
0 w/m? m/s temp., °C | temp.,°C| temp. °C |temp., °C|temp., °C
8.00 am 44 650 2.52 30 38 38 32 34
9.00 am 24 1080 3.05 31 40 40 34 36
10.00 am 19 1464 4.72 34 44 43 38 38
11.00 am 17 1482 3.60 36 48 48 44 50
12.00 am 13 1500 3.02 38 52 52 50 54
1.00 pm 11 1520 2.85 40 56 56 53 59
2.00 pm 16 1300 3.08 41 61 61 59 64
3.00 pm 25 1100 2.96 38 58 58 54 62
4.00 pm 29 845 3.43 37 56 56 53 58
5.00 pm 45 635 391 36 53 53 50 55
6.00 pm 51 124 2.81 34 50 50 47 53

The tables after observation show that solar ra-
diation increases with time from sunrise around
8 am to 2 pm and start decreasing from 3 pm to
sunset. Consequently, the yield and the perform-
ance of still increases with the increase of the so-
lar radiation. The relative humidity decreases
with time from 8 am to 2 pm and increases from
3 pm to 6 pm. However, the relative humidity re-
duces the performance and the yield of the solar
still. The ambient temperature is less than the
temperature of the still. The absorber plate re-
cord high temperature and subsequently, the
temperature in still decreases in descending or-
der; water, air-gap and glass temperatures re-
spectively.

The higher temperature of the absorber plate in-
dicates that it directly absorbs the solar radiation
as a form of heat energy. The heat energy is
transfer to the water. A change of state takes
place from liquid to vapour as the water evapo-
rates within the air-gap, as such the temperature

Section “Technics”

of the air-gap is increased. As vapour makes con-
tact with glass cover, it condenses due to de-
crease in temperature difference. Condensations
take place because the temperature of the air-gap
is greater than the glass temperature and the
ambient is lower than the glass temperature.

The performance of a still can be evaluated by
determining the daily yield of a still and the
overnight yield, which sum is the overall or total
yield of the still. The total yield is the experimen-
tal yield and is compared with the theoretical
yield to the determined the efficiency of the still.

Table 4 below depict the average hourly distillate
yield. It's obvious that the yield of a still is af-
fected by the water depth. The lower the water
depth, the higher the yield, 20 mm water depth
yield distillate of (5127 ml/m?2/hr) and the
higher the water depth, the lower the yield,
60 mm water depth yield distillate of
(3852 ml/m?/hr).
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Table 4 - Average Overall Hourly Distillate Yield

Time| _S0Mr Yield Solar yie1d (ml/m2/hr),| SO%F  \yield (ml/m?/hr)
S/N (hr) radiation, | (ml/m2/hr), 20 | radiation, 40 mm depth ’| radiation, 60 mm depth ’

w/m2 mm depth w/m2 w/m2

1 8-9 894 15 149 8 650 4
2 9-10 1013 22 653 20 1080 17
3 |10-11 1020 88 810 70 1464 65
4 |11-12 1071 190 963 174 1482 143
5 [12-13 1076 362 1051 264 1500 198
6 [13-14 1082 430 1051 389 1520 297
7 |14-15 980 560 1160 473 1300 396
8 |15-16 922 612 1057 589 1100 476
9 |16-17 862 654 543 603 845 521
10 |17-18 150 680 347 620 635 512
11 |18-19 53 701 47 625 124 522
12 | 19-7 0 813 0 723 0 701

The efficiency of the still is also affected by water
depth, 20 mm water depth, the efficiency of
51.27%, 40 mm water depth efficiency of
45.58 % and 60 mm water depth efficiency of
38.52 %. The efficiency is used to evaluate the
performance of the still.

Table 5 below shows the water analysis before
and after distillation for both samples A and B.

The presence of bacteria in water analysis of the
source water from the stream before distillation
in both samples A and B and absent of bacterial
in water analysis of water samples A and B after
distillation ascertain the performance of the still.
The water is certified safe and portable for drink-
ing as all necessary parameters analysed are
within the acceptable limit.

Table 5 - Water quality analysis before and after distillation

Before distillation After distillation
Parameter
Sample A Sample B Sample A Sample B
PH 8.2 8.2 7.6 7.6
Turbidity NTU 22 25 1 1
Elect. conductivity 190 210 20 22
TDS (mg/L) 100 120 10 10
Total Hardness 42 43 10 10
Total alkalinity 135 128 1.61 1.60
Total Residual Chlorine 2.5 2.4 0.00 0.00
Total coli form (CFU/100 L) 100 104 0 0
Faecal coli form 150 143 0 0
E. coli 120 124 0 0

The efficiency of a still can be calculated by the
following equation [4]:

Experimental Yield 8
Theoretical Yield

Efficiency = 100. (1)

5127
10000

x 100% = 51.27 % (20 mm depth)

Section “Technics”

4558
10000

3852
10000

x 100% = 45.58 % (40 mm depth)

n= x 100% = 38.52 % (60 mm depth)

CONCLUSION

Design considerations were used in the selection
of suitable material for the construction of the
solar still. The plant consists of twelve still ar-
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range in two rows of six, with an area of 2 m2 for
each still attached. The over-head storage tank of
2000 litres capacity for supplying brackish water
(contaminated water from the stream), to the
still through an input device located at the rear
side of each still. And 500 litre of a storage tank
for collecting distilled water via the catch basin
channel and with an output device for flushing
out dirty water out of the still after prolong used
located at the front side of each still. Ambient and
operating conditions of the plant are assumed
the same for the twelve still. Overall yield (sum of
daily yield and over-night yield), the efficiency of
the system at a different depth (20, 40, 60 mm)
51.27 %, 45.58 % and 38.52 % and water analy-
sis before and after distillation, were all used to
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INTRODUCTION

Abstract. Antenatal and postnatal processes and services is a component of
Hospital Management Systems that has been given very little attention. Most
healthcare institution carries out the antenatal and postnatal processes manually
and keeps records of the whole processes on paper. In most cases in most
hospital, records kept on paper and files get missing or misplaced leading to the
loss of important records of clients which would have been very helpful for future
pregnancies and clinical diagnosis. Report generation and statistical figures are
difficult to generate with the manual based system. Data errors, security, and
privacy are another problems associated with the manual system. In this paper,
the antenatal and postnatal services were incorporated into the Hospital
Management System of Usmanu Danfodiyo University, Sokoto with a view to
reducing the issues and inconsistencies encountered with the manual procedure.
Dreamweaver, PHP, CSS, JavaScript, Ajax, HTML and MySQL are the
technological tools used to automate the incorporated antenatal and postnatal
services in the system. The usefulness of the proposed system was evaluated
using the System Usability Scale (SUS) questionnaire and some clinical users.
The experimental evaluation shows that the developed system is beneficial to the
clinic and the general public based on the result obtained in this study. The
results also demonstrated that the developed system can fit into the antenatal
and postnatal routine of many hospitals with little or no modification.

Keywords: pregnancy; antenatal postnatal services; hospital

management; evaluation.

services;

prove performance, quality and efficiency of the
whole hospital operations and service delivery

Hospital systems are complex systems built in
order to capture, store, organize, process and
transmit patient’s records and also to ease the
various processes and activities within the hospi-
tal for the purpose of improving the quality, effi-
ciency and performance of service delivery to the
teaming population of patients within and out-
side the hospital [1]. Hospital Information sys-
tems automate the whole hospital processes so
as to achieve the above mentioned requirements.
These systems have various smaller sub-
components (systems) which when integrated
together give rise to single large Hospital infor-
mation systems. These smaller sub-components
or systems include: Laboratory information sys-
tem, Nursing Information System, Patient Record
Information System, Pharmacy Information Sys-
tem and lots more [1]. These sub-systems if
properly implemented will definitely lead to im-
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and satisfaction to patients.

The main purpose of any healthcare institution is
to save lives by treating patients from various
illnesses. These sub-components mentioned
above of any hospital system work hand in hand
with each other to ensure patients safety and
health condition. A normal or basic hospital rou-
tine on the treatment of patients is for patients to
see a doctor after booking an appointment, pa-
tient diagnosis by a doctor, doctor gives prescrip-
tion to patient, doctor sends a patient to either
pharmacy to get prescribed drugs or to the lab
for tests, doctor can also admit patient and lots
more. All these processes when carefully ob-
served form the various sub-components of a
hospital management system mentioned earlier.
A clinical routine or component of a hospital
management system often neglected and not
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been automated or integrated into most existing
systems is the antenatal and postnatal care ser-
vices for pregnant women. Antenatal care ser-
vices are rendered to a pregnant woman
throughout the pregnancy period until the day
she gives birth [6]. This service is to ensure that
the mother and the baby are in good condition,
so as to ensure safe delivery of both mother and
fetus. Postnatal service is rendered to a woman
who has delivered successfully [3]. This service is
to ensure the healthy growth of the baby from
the time he/she is delivered to when he/she is
about a year old. This is also to protect the baby
from diseases that may hinder the healthy
growth of the baby.

In this work, the antenatal and postnatal care
services are automated and integrated within the
normal hospital patient to doctor processes in
order to provide a lot of benefits to the patients.
The automation will help in the generation of re-
ports to monitor the quality of care, efficiency,
and effectiveness of pregnancy care. The reports
that could be generated are: maternal or infant
mortality, mortality rates, number of successful
deliveries, women expected to deliver at a given
month, a monthly rate of the antenatal and post-
natal visit which will determine value it has to
the community and a lot more of other reports
not listed. Lecture given to pregnant women dur-
ing the antenatal visit is automated as tutorials
on web pages to educate women about preg-
nancy safety tips. This will benefit not only the
registered pregnant women but also the com-
munity at large as anyone with access to the por-
tal will benefit since it is online.

RELATED WORKS

Authors [4] developed a Mobile Phone Based An-
tenatal Care Support System (MPACSS) for preg-
nant women by considering the fact that mobile
phones usage and access has globally exploded.
The system is built based on an artificial intelli-
gent tool-expert system that provides accurate
decision-making process. The system Graphical
User Interface (GUI) allows the patient to access
the application using a mobile phone to get the
lists of symptoms which the patients clicks or se-
lects at a time. However, the system doesn’t
automate antenatally and postnatal routines,
clinical test, report generation, and export. Also,
the system is a native mobile application which is
expensive to implement by other healthcare clin-

Section “Technics”

ics and might not work on some categories of
mobile phones.

Researches [2] proposed a decision support sys-
tem [ASHA to empower the Accredited Social
Health Activist (ASHA) and Auxiliary Nurse Mid-
wife (ANM) workers to provide efficient and
transparent maternal healthcare services to
pregnant women. ASHA are female health activist
in every village who are selected by the village
and accountable to it. ANM are female health
workers in rural health sub-center responsible
for registration and care for pregnant women in
the community. Both ASHA and ANM workers
will be provided with low cost android phones
with IASHA application installed on it. IASHA is
an intelligent healthcare system built to auto-
mate the workflow of ASHA and ANM workers.
The IASHA application can be used to register
pregnant women details, medical details, deter-
mine Expected Date of Delivery (EDD) of preg-
nant women, record vaccination records, lab
tests etc. Immunization details (i.e. postnatal
care) of a newborn child can also be recorded on
IASHA. The IASHA application can also be used
for accessing various patient conditions, ques-
tions and suggestions to diseases selected, gen-
erate reports and also determine if a pregnant
woman can have a normal delivery based on
symptoms on available records. This indicates
that the IASHA application is been used for moni-
toring antenatal visits of a pregnant woman and
also postnatal care for the newborn baby. How-
ever IASHA is only accessible to ASHA and ANM
workers, training module 6 and 7are only avail-
able to ASAH and ANM workers, patients can’t
use the IASHA application for access to lectures
on pregnant care, review their records and
health status, reports not provided in a suitable
format for export, printing of report is not ex-
pected on mobile phone except if a network
printer is available. Also mobile applications are
very expensive and difficult to maintain and
adopt by other healthcare institution and works
best if an existing application is available where
the mobile app is an upgrade or supplementary
addition to the existing application to support the
healthcare process.

Author [5] proposed a mobile health system (m-
health) for pregnant women so as to overcome
the weakness of the current Bangladeshi preg-
nancy monitoring system. The proposed system
is a mobile-based as well as a web-based system.
The aim of the proposed system is to provide ac-
cess to healthcare services online, reduce mater-
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nal and infant mortality, improve on the existing
system by incorporating email and SMS mes-
sages, enable local registration of pregnant
women and improve effectiveness and ease of
use. A pregnant woman registers on the system
for antenatal and postnatal services by herself or
by the health workers for these women who are
not capable of registering themselves. Registra-
tion for a pregnant woman is valid until the age
of the newborn is one year (i.e. after postnatal
care services). Physical examination of pregnant
women by doctors and nurses during registra-
tion and antenatal care is captured by the system.
The m-health system has several modules acces-
sible by doctors, nurses, patients, administrators,
and others. Examples of some of the modules are:
patient registration modules, doctor’s module
(where a doctor sees appointment from patients,
gives suggestions to patients, book appointment
with patients in case of complications etc), Labo-
ratory module (where lab test can be performed
on pregnant women and test results saved in a
database) etc. The system is designed to archive
pregnant women information when their regis-
tration becomes invalid or expires. However, the
system is not completely a native mobile health
system but a web system. Web application sys-
tems are accessible to mobile devices through
the use of a web browser. Building a native mo-
bile application for an antenatal and postnatal
system is very expensive. Reports module is not
considered fully by the system which indicates
that export of such available reports in a suitable
format is not taken into consideration for pa-
tients that can be referred to other healthcare
due to complications, migration or travel.

Authors [7] proposed an Online Antenatal Con-
sultation System (OACS) using Unified Modeling
Language (UML) web engineering approach so as
to reduce the rate of infant and maternal mortal-
ity in rural areas of Nigeria. The system is aimed
at providing quality antenatal support to preg-
nant women in rural areas of Nigeria. It is acces-
sible to pregnant women, doctors, nurses
through the use of the following devices: PC,
Desktop, Laptop, Palmtop, and mobile devices
such as smartphones, tablets, and Android gadg-
ets. The OACS Administrators manages the use
and operation of the system by generating pins,
reports of pins, users etc. these pins are required
during by users during registration and login to
the system. A patient can register herself or by
the help of the staff nurses for those patients who
can't register by themselves. A patient can have
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full access to her profile where she can book for
an appointment with a doctor nurse, lay com-
plaints, receives results and prescriptions online
from a doctor or nurse. Doctors and nurses also
must be registered on the system using pins gen-
erated and issued by the administrator. A doctor
can view patients complains, offer prescription,
give advice to patients, sends messages etc.
Nurses can view appointments from patients and
assigns an appointment with a doctor. The OCAS
has a lot of weakness as it is only designed to
provide support to pregnant women in rural ar-
eas who cannot have access to a primary health-
care facility due to the long distance. Women
who do not have mobile phones or other devices
to access the system cannot benefit from the sys-
tem. Antenatal routine checkup, clinical test and
physical evaluation by a doctor are not captured
by the system. Therefore few reports can be gen-
erated whereby those relevant reports that can
enhance decision making might not be captured
or generated as reports. Reports generated can-
not be exported into a suitable format for use.
However, the security of the system is consid-
ered as a user must first register using secure
pins generated by the Administrator and must
log in after registration using a password before
having access to the system.

MATERIALS AND METHODS

The Hospital Antenatal and Post Natal system is
developed using build methodology. This will re-
quire the use of software development lifecycle
tools such as requirement analysis, system de-
sign, implementation, testing, and deployment.
The requirement analysis is conducted using the
interview method of data collection. In the cause
of the interview, a voice recorder was used to
also capture voice discussions to ensure that all
necessary details are not left out.

The system has been an online web application is
implemented using tools and technologies such
as Dreamweaver, WAMP Server, PHP, CSS,
JavaScript, Ajax, HTML and MYSQL Database. The
Dreamweaver is a text editor that enables the
writing of codes for the system. It is a good tool
used for writing codes with a lot of functionalities
that make web programming easy. The WAMP
Server is a bundle of servers for windows operat-
ing system. Other versions of WAMP Servers for
other operating systems are the LAMP (Linux
0S), MAMP (MAC 0S) and XAMP (windows and
Linux OS). MYSQL Database is used to store re-
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cords of client’s antenatal visits, postnatal and
vaccination of infants, login credentials and any
other relevant data. The use of MYSQL Database
makes the system to be built a dynamic web ap-
plication. The PHP script is used for writing
scripts to interact with our MYSQL Database.
These interactions could be establishing connec-
tions to the database, retrieving or inserting re-
cords to the database and modifying or deleting
records from the database. PHP is used to per-
form other functions and operations such as
mathematical computation, export of records to
files, getting date and time etc. HTML is used to
structure content on the web page. That is plac-
ing of contents at various positions on the web
page for display. HTML is used in designing
forms which will capture data into our database
or be used for login verification on the system.
CSS is used to make the system more attractive
and beautiful by adding colors, modifying con-
tents (e.g. font style, font family, background
color etc.) and make HTML elements move from
one position to the other etc. Ajax and JavaScript

Community

are used to make the system more interactive
and user-friendly. They can also be used for
HTML form validations.

SYSTEM ARCHITECTURE

The system comprises of the following compo-
nents to function effectively. These components
are user authentication, access control, HMS ANC
modules, ANC tutorial/e-resources modules, and
a database component. The users of the system
are the clients, clinic staff nurses, doctors, the
community and an administrator. All users of the
system can access the lectures and e-resources
modules without authentication as its free and
open for everybody. Access to other modules re-
quires authentication of the user and the right
access to each module is controlled by the access
control component of the system. No user can
access the database component of the system di-
rectly except the system administrator (Fig-
ures 1, 2).

Client ANC Tutorials and e-resources

user
Authent
ication
(Login)

4 9 Access

] : control

T

Obstetrician|
Doctor

Modules

Administrator

Figure 1 — System Architecture

Registration H Booking

Doctors I|
Consultation Lab Test
—k Antenatal Visit Pharmacy

Lab Test

v
Labour/Delivery
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Figure 2 - Process Flow of the Application
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SYSTEM INTERFACES

The Antenatal and Postnatal system consists of
different interface for different processes of an-
tenatal and postnatal procedure of Usmanu Dan-
fodiyo University clinic. The interfaces are

Homepages, About us, Contact us, Registration, E-
resources/lecture, Antenatal booking, Antenatal
service, Lab test, Vaccination, Labor/Delivery,
Referral, and Reports page (Figures 3, 4).

pregnant women who

UDUS ANTENATAL AND POSTNATAL SYSTEM

HOME ABOUTUS CONTACTUS REGISTRATION E-RESOURCES/LECTURES

"~ At

WELCOME TO UDUS ANTENATAL CARE
Antenatal and Postnatal care services are rendered by the ] care health service
department of Usmanu Danfodiyo University Clinic sokoto. this service is available to

are erther staffs students or farmly dependent of a staff of the

University. this online platform is very beneficail to non staffs and also the community by

e-resources/lechures module on Antenatal care, Postnatal care,

Presnancy health tips, guidelines on ANC and lots more.
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Nigerian Medical Journal
Nigerian Journal of Clinical Practice
Annals of Nizerizn Medicine

REGISTRATION GUIDELINES
Staffs Students and family d

of staff who have a vailid clinic file at
the medical record unit can register for
Antenatal and Postnatal care services
using thier clnic Number. An
interested client having the above
regirement should click on the

ANTENATAL VISITING DAYS
There are two Antenal visiting days:
Tuesdays: Visiting day for students
Wednessdays:Visitng  day  for
staffs and family dependent of staffs
Visiting  Time:Antenatal care
service starts by Sam
Note:Ultrasound scan for pregnant

registration link to register. women at UDUS clinic iz done on
Note:A scammed passport photograph fridays by 4pm for pregnant women
1s also raquired for the registration who ultrasound have been requested.

Current health jobs in Nigeria
List of private hospitals in Nigeria
Job board solutions

Figure 3 - Home Page
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TMPORTANCE OF 4 3. 3 4 3.
ANTENATAL CARE |  vowomn oawmLoAD oavmLoAD commiton oavmLORD oowmLoAD
VISITS
EDUCATIONFOR. | 1 NGF Obst ANC Guidslines ANC !Ilﬂ.bmk AIF'MIII care Antenstal Care antenstalcars policy
Antenatal care Mod]_v32 participants during the first,
PARENTHOOD Bace socond
ANTENATAL
EXERCISES
AEAEMIATY N N o o N
= @ @ 0 0 €
3. 4. 4 3. 4.
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Presmant women  Breast Effects of Late Fasentisl Antenstal, Factors Affecting ~ Factors Associsted
Augistive technology FeedingPostuatal  Antenstsl care Perinatal Antenstal Care with Postnatal Care
care Attendance
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POSTNATAL Anst Fistula_Care
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oommLon oawmLoRD oamLoAD oommtonn oavmLoRD oawmLoAD
obsarvation mother Pregmancy Review of Rontine Postnatal  Theimportsnceof Understanding
baby immediate development Postpartum and ~ Care 2013 Prenstal Careand  NICE Cuideines
posinatal period Postuatal Care if's impact
comsensns statements Programs in Nizeria workdwide

Figure 4 - E-resources
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SYSTEM EVALUATION

The integration of the antenatal and postnatal
pregnancy services to the Hospital Management
System is done. Then the acceptance and useful-
ness of the system to the target users are been
evaluated based on the interaction with the sys-
tem and the relevance of the services provided.
This evaluation is done using some sample par-
ticipants from the three selected hospitals/clinics
within Sokoto metropolis.

RESULTS AND DISCUSSION

The proposed system is evaluated experimen-
tally by collecting responses or feedback from the
participants used in the study. This is achieved by
analyzing the 22 SUS questionnaires filled and
returned by the participants in the selected do-
mains as the evaluation results. Eleven of the
filled questionnaire was from Usmanu Danfodiyo
University clinic, Ten from ANNISAH CLINIC and
a consultant from specialist Hospital, Sokoto. The
chart in Figure 5 shows the summary of the
overall SUS assessment score given by the par-
ticipants to the system developed.
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Figure 5 - Bar Chart Showing Assessment Scores of the Corresponding Participants

It is now clear from the above results obtained
with SUS score an average of 70 that the target
audiences are satisfied and impressed with the
performance and improvement of the new sys-
tem. The results show that the switch from the
existing system to new system will go smoothly
and the system won'’t be rejected by the target
audience but will be embraced based on the re-
sults obtained in this study.

Section “Technics”

CONCLUSION

The antenatal and postnatal system is developed
for the Usmanu Danfodiyo University Clinic. The
developed system was tested and the results in-
dicated that the new antenatal and postnatal sys-
tem will be very helpful and useful to UDUS clinic
and other clinics like specialist and ANNISAH.
The new system can be used in any clinic or hos-
pital to manage antenatal and postnatal care ser-
vices efficiently. The system will greatly reduce
data inconsistency and errors made with the
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manual system. Records in the existing system
are been kept and stored in files in the existing
system. In many cases, files of clients often get
missing or lost which means that the client’s re-
cords have been lost. The users of the system ex-
pressed their opinion and belief that if the new
system is used effectively, the loss of files or re-
cords will no longer be an issue.

As a future work, the UDUS antennal system can
be improved by building a central Antenatal and
postnatal system for the state where several
hospitals and clinics can plug-in and use instead
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AHotauis. [lpo6nema po3po6KM NiCIBHUYMX Ta NPUPOAOOXOPOHHUX 3acaj
BUpOLLYBaHHs Pinus nigra subsp. pallasiana (Lamb.) Holmboe 3a ponomoroto
CUHTETUYHMX XiMIYHMX PEYOBWH, CTaBUTb HEOOXIAHICTb OAHOYACHOrO BMPILUEHHS
[BOX 3aBAaHb: 3 OJHOTO 60Ky ONTWUMi3auis Ta NiABMILEHHA edeKTUBHOCTI
3aCTOCOBYBAHUX PEYOBUH, AIKi MPU Mannx EKOHOMIYHUX BUTpaTax Pi3Ko MigBULLYIOTb
e(eKTUBHICTb LITYYHOro NICOBMPOLLYBAHHA Ta NPOAYKTUBHICTb NiCiB, 3 iHWOro -
Taka rocnojapcbka [JisbHICTb  He MOBMHHA MOpywyBaTW  6anaHcy Y
HaBKONMULLIHbOMY cepefoBuLLi. MoTpibHa TOYHA OLiHKA B3aEMMH i B3aEMO3B'A3KY
LMX ABOX CTOPIH OAHIET npobnemu.

OcTaHHIM YyacoM 3poCTae TeHAeHLis O BUKOPUCTAHHA npenapatis, OTPUMaHNX 3
NPUPOAHUX [pKepen, 30Kpema 3 POC/MHHOI CUPOBMHU. BUBYEHHA MexaHi3miB
CaMO03axucTy POCNMH B MPUPOAI MPWU3BENO [0 PO3PO6KM HOBUX NPUPOLHMX
€KONOoriyHo 6esneyHnx BiocTiMynaTopoB Ta agantoreHiB. OfHaK PeKOMEHAOBaHi
BOHM, B OCHOBHOMY, AN BUKOPUCTAHHSA B CiNbCbKOMY rocrofapctsi. Bnnaus ix Ha
[epeBHi NOpoan NPaKTUYHO He JOCNISKEHWA.

Y crTaTTi AocnigKeHun BNAMB Ha PIiCT i po3BUTOK cagXaHuiB Pinus nigra subsp.
pallasiana, Tl NpUKMBNIOBAHICTb 3@ YMOB 3aCTOCYBaHHs OpraHiyHoro fo6pusa «bio-
refib» Ha 3pyb6ax OneLuKiBCbKUX NickiB XepCOHCbKOT 06nacTi.

Pesynbtatn pocnigis, nposegeHux npotarom 2016-2017 pokiB, nokasanu
edeKTUBHICTb BNUBY «bio-rento» Ha piCT ABOPIYHUX CafxaHLiB Pinus nigra subsp.
pallasiana 3 BIAKPUTOD KOPEHEBOK CUCTEMOK; BCTAHOBNEHO 3aNeXHICTb
edeKTUBHOCTI Bif CNOCOBY BHECEHHS Ta KOHLEHTpaLii po60oumnx posumnHis Aobpusa.
3rigHO NpoBefeHNX AocnigKeHb epeKTUBHUM CNOCOOOM 3aCTOCYBaHHA [06pUBa €
3aMOYyBaHHA KOPeHeBOl CUCTeMU. BUABNEHO MO3UTUBHWIA BMAWB OpraHiyHOro
[06puBa «bio-renb» Ha NPUXKMBNIOBAHICTb Ta 36€PEXEHICTb CafKaHLIB.

Ananis caHiTapHoro craHy KynbTyp Pinus nigra subsp. pallasiana BusiBuB ix 6inbLy
CTilKICTb O 36yHUKIB XBOPOG6 B €KCTPEMANbHMX KITIMAaTUYHUX YMOBAX MiBAEHHOTO
cTeny, WO CBigYMTb Npo eeKTUBHICTb 3acTocyBaHHA «bio-rento» Ana 3aniCHeHHS
TaKuX CKNagHWX KaTeropin NicOKYNbTYPHUX NNOLL AKUMU € MiCKKN MiBAHA YKpaiHu.

Kniovogi cnoBa: HmkHbOAHINPOBCHKI NiCKK; opraHiyHe AobpuBo; Pinus nigra subsp.
pallasiana; nocyxa.

Abstract. The problem of development of forestry and conservation fundamentals of
Pinus nigra subsp. pallasiana (Lamb.) Holmboe with the help of synthetic chemicals,
makes it necessary to simultaneously solve two problems: on the one hand, the
optimization and increase of the efficiency of the used substances, which, at low
economic costs, dramatically increase the effectiveness of artificial forestry and
forest productivity, on the other - such economic activity should not upset the balance
in the environment. We need an accurate assessment of the relationship and
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interconnection of these two sides of one problem.

Recently, the tendency towards the use of substances, derived from natural sources,
in particular from plant material, has grown. The study of the mechanisms of self-
protection of plants in nature has led to the development of new natural ecologically
safe biostimulators and adaptogens. However, they are recommended, mainly for use
in agriculture. Their influence on the species of trees is practically not studied.

The article studies the influence on the growth and development of Pinus nigra subsp.
pallasiana, its livelihood under the conditions of organic fertilizer “Bio-gel” on the
bases of Oleshky sands in Kherson region.

The results of the experiments conducted during 2016-2017 showed the effectiveness
of Bio-gel effect on the growth of two-year seedlings of Pinus nigra subsp. pallasiana
with open root system; the dependence of efficiency on the method of introduction
and concentration of working solutions of fertilizers is established. According to the
conducted research, an effective way of using fertilizers is soothing the root system.
The positive effect of bio-gel organic fertilizer on the livelihood and preservation of
seedlings has been revealed.

The analysis of the sanitary state of Pinus nigra subsp. Pallasiana has shown their
greater resistance to disease agents in the extreme climatic conditions of the
southern steppe, which indicates the effectiveness of the use of Bio-gel for forest-
cultivation in such complex cultivation areas as the sands of southern Ukraine.

Keywords: Nizhnedniprovsky sands, organic fertilizer, Pinus nigra subsp. pallasiana,

drought.

BCTYN

CTBOpeHHS JIICOBUX HACa/PKEHb y MiBJEHHOMY
CTely 1o3a MeXaMH NPUPOJHOro apeasny 6ara-
ThOX JIepEBHUX BU/IIB YAaCTO IPUBOLUTD 10 BCHU-
XaHHA JIICOBUX KYJIbTYD, OCKIJIbKU BOHM € HeJl0-
CTaTHbO CTIMKUMU [0 HECHpPUATIUBUX YMOB.
['0/10BHUMU JIIMITYIOYMMH $aKTOpaMH pPOCTY i
PO3BUTKY JIiCOBUX Haca/pkeHb y CTeny, € obMe-
>KEHICTb eJIEMEHTIB KUBJIEHHH Ta I'PYHTOBOI BO-
Jioru. Y 3B’I3Ky i3 3a3Ha4eHUM, MUTAHHS 111010
BIIPOBAa/PKEHHSA KOMILJIEKCHOI'O €KOJIOTIYHO Ta
€KOHOMIYHO BMUIIPABJAHOI'0 MeTOAY 3asliCeHHA
HelpUJATHUX ClIbCbKOIOCIIOJapPChbKUX 3eMeJlb Y
BUIJIS/II HAMIBOYCTE € aKTyasibHUM [1, 2, 3].

Cepen, 22 BUJIiB COCHU sIKi BUIIPOOOBYBa/IUCH B
)KOPCTKUX KJIIMAaTUYHUX yMOBaxX HWKHBbOIHII-
POBCBbKUX MiCKiB 36epersiocsl BiciM BUZAIB, cepes
HUX COCHa Kpumcbka (Pinus nigra subsp.
pallasiana (Lamb.) Holmboe) Ta 3Buyaiina (Pinus
sylvestris L.), BOHU i cTa/iM HaKbi/NbII DolKpe-
HUMHU Y JIiCOTrOCNOIapCbKOMY BUPOOHUITBI pH
CTBOPEHHI JIiCOBUX KYJIbTYp Ha nickax [7, 12, 11].

JlicoBi moexi, 3a nepiog 3 2007-2017 poky,
3MEHIIW/IM IJIOUlY COCHOBHX JIiCIB Oijibllle HiX
Ha 10 Tuc. ra. Cnpo6bu BiJHOBUTH JiicK Ha 3ra-
pUllax 3a3HaBa/iM HeBJayi 3 Pi3HUX MPUYMH [8,
6, 9].

CtaH cTBOpeHUX JiciB Ha HMXXHBOJHINPOBCHKUX
MiCKaXx YKpalHU BBAXXAETbCHd He3aJ0BIJIbHUM,
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JIICOBI 11€HO3M IIiJi BIVIMBOM CTPECOBUX YUHHU-
KiB 3HaXOAsIThCS B HeCTikKoMy cTaHi [10].

Bce 1ie 3Myuiye 3MiHUTH MiJxiJ A0 mpobJseMu
PO3POOKHM JIICIBHUYHUX Ta MNPHUPOJI00XOPOHHUX
3acaji, BUpoulyBaHHA Pinus nigra subsp.
pallasiana 3a JJOMOMOTO0 CHHTETUYHUX XiMiu-
HUX pe4yoBUH. BUHMKAe HeoOXiJHICTb OJHOYAC-
HOT0 BHUpIllleHHSI ABOX 3aBJaHb: 3 OJJHOT0 OGOKY
ONTUMIi3allis Ta MiJBUIlleHHS ePeKTHUBHOCTI 3a-
CTOCOBYBaHMUX TPAJMULIMHUX PEYOBHUH, 3 IHILOIO
- Taka rocnojapcbKa JisJIbHICTb He IOBHWHHA
NOpyUIyBaTU OaslaHCy Y HAaBKOJIUILIHbOMY cepe-
JioBullli. [IoTpibHA TOYHA OI[iHKA ONTHUMAaJIbHOTO
CIiBBiJHOIIIEHHS LIMX JBOX CTOPIH OJIHIi€l Mpo-
0JIEMM.

OcTaHHIM YacoM 3pOCTa€ TeHAEHL i 0 BUKOPH-
CTaHHA IpenapaTiB OTPUMaHUX 3 NPUPOJHHUX
JbKepeJ, 30KpeMa 3 POCJUHHOI CUPOBHUHU. Bu-
BUYEHHH MeXaHi3MiB CaM03aXUCTy POCJIUH B MIPU-
poJi nmpu3Besio A0 PO3POOKH HOBUX MPUPOJHUX
€KOJIOTIYHO 6e3neyHux OioCTUMYJIATOPIB Ta
aganToreHiB. OJHaK peKOMeH/I0BaHi BOHU B OC-
HOBHOMY JiJIs1 BUKOPUCTAHHSA B CiJIbCBKOMY T'OC-
noAapcTBi. BiivB ix Ha JiepeBHi MOPoU Mpak-
THUYHO He J0CJiPKEHUH.

MeTo0 po60oTH OyJi0 OLIHUTH e(eKTHUBHICTb
BIUIMBY B MOJIbOBUX yMOBaX e(eKTHBHOCTI 3a-

CTOCYBaHHA OPTaHiYHOIo JOOPUBA, MPUPOJHOIO
aJlanToreHy rpyHrty «bio-resto», Ipu CTBOpeHHI
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HacazkeHb Pinus nigra subsp. pallasiana 3 Biik-
PUTOI0 KOPEHEBOI CUCTEMOK B yMoBax Hux-
HbOJHINPOBCHKUX MICKiB YKpalHU.

MATEPIAJIN TA METOAWKA AOCNIAXEHD

KomniekcHUM opraHiyHu# npenapat (A06puBo)
«bio-resib» 3aCTOCOBYETbCA [Ji1 BHECEHHS [0
I'PYHTY, [03aKOpeHeBOi Ta KOpeHeBOoi 06pOOKU
pocivH, 06po6bku HaciHHA. CymicHMM 3 yciMa
BU/JIaMM 3ac06iB 3aXUCTy POCJIUH, MaKpo- Ta Mi-
kpogobpuBamMu. CepTudikoBaHu «OpraHik
crangapt N216-0659-02. Exosoriunuii cepTu-
¢dikat UA.08.002.428. BupobsisseTbcs B YKpaiHi
M. XepcoH. PopMa BUNYCKY: CycrnieH3is 6akTepiH,
iX MeTaboJIiTIB Ta NOXXUBHUX pevyoBHH. [lacTo-
CMeTaHOo-1o/[iGHa Maca.

Cxyap «bio-rensi». ®epMeHTH (I/IHOKO3M/A3H,
IVIIDKaHa3W, KaTaja3d, [VIIKO3W/-TifipoJia3u).
«/luki» 6akTepil azoTdikcyrodi, pocdaT- Ta Ka-
JIIK-MOGIIi3yt04i, MOJIOYHOKHUC/I, /JeCTPYKTOP
cTepHi, KopucHi rpubu (Azotobacter, Rhizobium,
Bradyrhizobium Subtilis, Cereus, Megaterium,
Lactobacillus,  Trichoderma).  AMiHOKHCJIOTH
(rinuH, JMi3UH, JEHUH, TPpeoHiH Ta iHui). BiTa-
Mminu (B1, B2, A, E, PP, kapoTunoigu). Makpoe-
gemeHTH a3oT (N) - 30 r/a, ¢ocdop (P205) -
3.1r/n, kanit (K20) - 0.5r/n. MikpoesnemeHTH
Mg - 100 mr/n, Fe — 100 mr/a, Mn - 13.3 mr/1,

Zn - 8.0 mr/n, Cu - 1.0 mr/a, Co - 0.7 mr/n, B -
0.5 mr/a, Mo - 0.2 mr/a. ®ysbBOBI Ta I'yMiHOBI
KUCJI0TH. ByryieBoay (A€KCTpUH, JirHiH, KJIiTKO-
BUHA).

[Ipy BUpOOGHULTBI NPOAYKTY BUKOPUCTOBYETHCS
3anaTeHToBaHa TexHoJsoria HTD-technology®.
CupoBHHa, 3 Kol BUpoOsATh «bio-resib», op-
raHiYHOrO MOXO/PKEHHS: TOpd, Giorymyc, JieoHa-
PAIT, canpornesb, IPYHT i3 KOPUCHOK MiKpobio-
TOI0 (ITOITABCHKUI YOpPHO3€eM, KallTaHOBI Ta Cy-
niljaHi 'pyHTH), BoAa.

JlocnigpkeHHs1 epeKTHUBHOCTI BIUIMBY OpraHiy-
HOTO J106puBa «bio-resib» Ha picT JBOPIYHUX Ci-
AHUIB Pinus nigra subsp. pallasiana i3 BiiKpHUTOI1O
KOpPEHEeBOK CUCTEMOI NPOBOAWIM Yy Gepe3Hi-
suctonazi 2017 p. Ha TepuTopii L{ropynrHCbKO-
ro JicHuuTBa /JlepkaBHOro MiAPUEMCTBA
«OJIelIKIBCbKe JIICOMUCJIUBCbKE TOCIOAApCTBO»
(Ykpaina).

Bci BapiaHTH foCaiy po3TallloBaHi Ha 3rapuyIax
BeJIMKOI cepnHeBol JiicoBol noxexi 2007 poky.
Jlocniiv NpoBOAWIMCH 3a TAKUMU HalpsAMaMU:
BUBYEHHA pOCTY Ta PO3BUTKY CigHLIB Pinus
nigra subsp. pallasiana 3anexHo Bij cnoco6iB
BHECEHHS1 Ta epeKTUBHHUX KOHIEHTpaLii i 703
opraHiuHoro Jjo6puBa «bio-resib» Ha BigkpuTO-
My I0JIiroHi 6e3 nosuBy (Tab.1. 1).

Tabnuusa 1 - BapiaHTu focnigy 3 06p06ku cagxaHuiB Pinus nigra subsp. pallasiana

Bapiantu . : .
oy 3aMouyBaHHS KOPEHEBOI CUCTEMU Ca/PKaHI1IiB 06pob6Ka ca/pKaHIliB
BapianT 1 - B YMCTIil BoAi Ha 2 rOUHY; JIBOPA30Ba, YMCTOI0 BOZ0I0 3
(KOHTpO.JIb) - 0OMaKyBaHHS y BOJIHUW PO34YHH HOpMOto BUTpaT 40 siTpiB Ha 1 ra
cynepabcopbeHTy AKBacop6y-S
BapiaHT 2 - B 1 % po3uuHi «bio-resisi» — 2 roguHuy; JIBOPA30Ba, YMCTOIO BOOI0 3
- 06MaKyBaHHS y PO3YMH CynepabcopbeHTy HopMoto BUTpaT 40 siTpiB Ha 1 ra
AkBacop0y-S Ha ocHOBI 1% po3unny «bio-
reJiby»
BapiaHnT 3 - B 3 % po3yuHi «bio-resis» — 2 roguHy; JIBOPAa30Ba, YMCTOI0 BOJ,010 3
- 0OMaKyBaHHS y PO3UMH CynepabcopbeHTy HopMoto BUTpaT 40 siTpiB Ha 1 ra
AkBacop6y-S Ha ocHOBi 3% po34unHy «bio-
reJiby»
BapiaHT 4 - B 5 % po3uuHi «bio-resisi» — 2 roguHuy; JBOPa30Ba, YUCTOK BOJOI0 3
- 06MaKyBaHHS y PO3UMH CynepabcopbeHTy HopMoto BUTpaT 40 siTpiB Ha 1 ra
AkBacop0y-S Ha ocHOBI 5% po3unny «bio-
reJsib»
BapiaHnT 5 - B YUCTIiH BOZi Ha 2 TOJUHY; JIBOpa30Ba, 1 % po3uynHoM «bio-
- 0OMaKyBaHHA y BOJHUH PO34YHH reJsisi», 3 HOpMor BUTpaT 40 niTpis
cynepabcopbeHTy AkBacop6y-S Halra
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BapianTu . . .
nocriy 3aMO4YyBaHHS KOPEHEBOI CUCTEMH Ca/PKaH1IiB O6pobKa ca/KaHLiB
BapiaHT 6 - B 1 % po3yuHi «bio-resis» — 2 roguHuy; ZABOpa3o0Ba, 1 % po3uyrHoM «bio-
- 06MaKyBaHHS y PO3YMH CynepabcopbeHTy reJisi», 3 HOpMor BUATpaT 40 siTpiB
AkBacop0y-S Ha ocHOBI 1% po3unny «bio- Halra
reJib»
BapianT 7 - B 3 % po3u4uHi «bio-ressa» — 2 roguny; ZiBopa3oBa, 1 % po3unHoM «bio-
- 06MaKyBaHHS y PO3YMH CyniepabcopbeHTy reJisi», 3 HOpMor BUATpaT 40 siTpiB
AkBacop6y-S Ha ocHOBi 3% po3unHy «bio- Halra
reJsib»
BapiaHT 8 - B 5 % po34uHi «bio-resisi» — 2 roguHuy; ZABOpa3o0Ba, 1 % po3uyruHoM «bio-
- 0OMaKyBaHHS y PO3UMH CyniepabcopbeHTy reJjisi», 3 HOpMor BUTpaT 40 yiTpiB
AkBacop6y-S Ha ocHOBi 5% po3unHy «bio- Halra
reJsib»

1 IpoBeZieHHA [OCJiKeHb HaMU OyJIM B3ATI
OZJHOPIYHI CIAHLI COCHU KPUMCbKOI BUPOILEHI B
poscagHuKy  KocTtorpusiBcbKoro  JliCHULITBA
JepxxaBHoro mnignpueMcrBa «OJielIKiBCbKe JIi-
COMHUCJIMBCbKe rocrnojapcrBo» (Ykpaina). Buca-
JPKYBaHHSI COCHU MPOBOAWJIOCH y 6epe3Hi 2017
POKY JIiCOCaZiIbHO MALUUHOKO.

Hagani gorsisj 3a CisHUsMM IPOBOAYBCS 3TiIHO
BUPOILyBaHHS JIiCOBUX KYJbTYp Y BUPOOHHUYHX
YMOBaXx 3a CTaH/IJapTHOO TeXHOJIoTi€lo [5].

3a BeCHSIHO-JIITHIN nepioZ KibKiCTb onajiB 6y-
JIO HabaraTo MeHlle BiJy HOPMH i CK/J1aZja1o BCbO-
ro 17 %. Po3noain onaziB 6yB HepiBHOMipHUH,
BiZIOBIIHO BOHU He CHOPUAJIA HAKOIMUYEHHIO
BOJIOTH B I'pyHTIi. CeprieHb Ta BepeceHb OYyJIM Ma-
ryOHUMU JJI51 JIICOBUX KYJIBTYp i 3a eKCTpeMa-
JIbHO BUCOKMMM TeMIlepaTypaMHu i 3a MiHiMa/ib-
HOI0 KiJbKicTIO onaziB. CamMe 1jbOMy Ha TEPUTO-
pil mociipKeHHA BHACHAIJOK IOCYXU 3arvHYJIU

PucyHok 1 - A) 36epexeHHs kynbTypy Pinus nigra subsp. pallasiana y 8 BapiaHTi gocnigy 3 06po6Koto KopeHe-
BOI CUCTEMMU CafpKaHLiB «bio-renem»; b) — 3aruéni cagkaHui y 3 BapiaHTi
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JlicoBi Ky/abTypy Ha mowmi 140 ra, ki 6y BU-
Ca/pKeHi 32 OCTaHHI 3 POKM.

Hanpukinni BeretaniiHOro ce30Hy y ca/KaHIliB
BUMipIOBaJy ix 6ioMeTpHUYHi NOKa3HUKHU — BUCO-
Ty HaZ[3€MHOI YaCTUHU Ta JiaMeTp KOpeHeBOl
HIUHKH.

PE3YJIbTATU AOCNIAXEHD

3araibHUM 00J1iK 36epeKeHOCTi KyJbTyp Mpo-
BOJIMBCA 3rifHO «IHCTpPyKLid 3 NpoeKTyBaHHS,
TEXHIYHOr'0 NpUHUMaHHs, 00JiKY Ta OLIIHKU SIKO-
CTi JicOKy/IbTYpHUX 00’ekTiB» [4]. Ha kiHenp f10-
CJiZly CTaH KyJIbTYp y PO3pi3i KOXKHOr0 BapiaHTa
[I0Ka3aB, 10 MaKCHMMaJibHa KiJIbKICTh 3aru6JiMx
Ca/PKaHLiB 3a/IMIIWIIACh ¥ BapiaHTi 3 i CTaHOBU-
Ja BignmoBigHo 93%. MakcuMasibHa KiJIbKiCTh
KMBHUX Ca/KaHIIiB BiiMiyasiacb Ha BapiaHTi 8 ix
oyJs10 32 % (puc. 1).

SO = O AT UST N Y R
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[Ilpy4rMHOI0 HU3BKOI 30€epeKEHOCTi JIICOBUX KY-
JIbTYp cTaB JedillUT BOJIOTH Ta BHCOKA TeMIle-
paTypa NpoTAroM JIiTHbOr'0 nepioZy, a 0CO6JIUBO
nocyxa B cepIHi Ta BepecHi. KysnbTypu 36eper-
JIMCh, IK MPABUWJIO B JIOLIWHAX, [le aKyMyJII0OBa-
JIachb BOJIOTa.

Ha 3aru6/ux capxaHusax BigMidyeHo, 1110 narid ta
XBOSI TOTOYHOT'O POKY BCTUIJIU CHOPMYBATHUCH,
1le CBiAYMTBD MpO Te 110 Ca/PKaHellb AesKUM Jac
pic HoOpMaJ/IbHO, aJie MiJi BIJIMBOM JiepilUTy BO-
JIOTU B I'PYHTI Ta BUCOKUX TeMIIEPATyp IMPOTH-
r'OM JIiTQ, 3arUHYB.

[ToToyHMM NpUPICT cafpKaHLIB 32 BUCOTOIO pO3-
IJIAJAETBCA AK OCHOBHUM KPUTEPiH OLIHKU eHe-
pril pocTy JicOBUX KyJbTYyp Y nepio ix aganta-
uii Ha JiicokysbTypHiM mowmi [13]. Cepen BU-
npo60BYBaHUX BOCbMH BapiaHTIB J0CIily YOTH-
pY JOCTOBIPHO IepeBUINyBaJd KOHTPOJb 3a
3raZlaHUM IOKa3HUKOM HANpPHUKIHLI [eplIoro
POKy BUpolyBaHHA (TabJ. 2). Bci BapiaHTH no-
piBHIOBaJIM 3 BapiaHTOM 1, AKMH MU NPUKHAIN
3a KOHTPOJIb.

MakcuManbHUM NpUpiCT 6yJ10 BiAMiYeHO y Bapi-
aHTi 6 (3aMo4yBaHHs KopeHeBol cucteMH B 1 %
po3unHi «bio-resio» 3 ABOPa30BUM OOMPHUCKY-
BaHHAM 1 % po34ynHOM Ipenapary).

Tabnmusa 2 — bioMeTpUYHi NOKa3HUKM CiIHUIB cagkaHLiB Pinus nigra subsp. pallasiana 3 BigKpuTOHO
KOPEHEBO CUCTEMOHO Y AOCNIA 3 BUKOPUCTAaHHAM OpraHiyHoro fo6puea «bio-renib»

BapianT Kubi, % Bucora Has3eMHOI qaczm—m JliameTp KOpeHeBOi LHUUKH
cM Yo CM %
BapianT 1 13 7,9 100 0,71 100
BapiaHT 2 16 8,5 108 0,74 104
BapianT 3 7 8,2 104 0,72 101
BapiaHT 4 8 8,1 102 0,74 101
BapiaHT 5 9 9,5 121 0,84 106*
BapiaHT 6 23 13,4 170 0,88 112*
BapiaHT 7 10 9,8 124 0,70 99%*
BapiaHT 8 32 12,7 161 0,76 107*

[MpumiTka: * - gocToBipHi BapiaHTn P<0,5

JiamMeTp KOpeHeBOI IIMUKU — IPYTUH MOKAa3HUK,
3a SIKHMM OIIiHIOIOTb NpUpIcT cajpkaHuiB [13]. Ha-
NpUKiHLI BereTalii AOCTOBipHI pe3yJbTaTH OY-
JIM OTpUMaHi y BapianTax 5, 6, 8. /locToBipHO 6i-
JIbIIUYM pe3yJIbTaT CIIOCTePIra€TbCcs y BapiaHTi 6.
BifzHAa4YXMMO [OCTOBipHY NnepeBary BUKOPUCTAH-
HA npenapary «bio-rejib» B 4OTUPHOX OCTAHHIX
JlocJliJlax 3a paxyHOK JBOPAa30BOr0 OOMPUCKY-
BaHHA Ca/PKaHLIB B NOPIBHAHHI 3 iX 3aMOYyBaH-
HSIM Ta 0OMaKyBaHHSIM.

BUCHOBKMU

3rigHo 3 pe3y/bTaTaMU MPOBELEHOr0 JOCIAY,
OyB MOMITHUM MO3UTUBHUHN BIJIMB Ha pICT ca-
JokaHUiB Pinus nigra subsp. pallasiana Bukopuc-
TaHHS1 OpraHiyHoro A06pHuBa «bio-reyby».

PesysibTaTH AOC/IIX)KEHD CBiI4aTh, 1O B yCiX Ba-
piaHTax 3actocyBaHHA «bio-resto» 6ioMeTpuyuHi
NOKAa3HUKU Ca/pKaHUiB Pinus nigra subsp.
pallasiana nepeBepilyl0Tb KOHTPOJIb. EdekTHB-
HIIIMM CHOCOOOM 3acTOCyBaHHS JA0OpHBa € 3a-
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MOYYBaHHA KOpEHeBOi CUCTEeMH. 3riJHO IpoBe-
JIeHUX J0CJI/IiB IOLiJIbBHO 00pOOJIATU KOPEHEBY
cuctemy 1% pO3YHMHOM KOMILJIEKCHOI'O OpraHi-
yHoro ao6puBa «bio-resb». /IBopasoBe o6mpuc-
KyBaHHA CcigdHUiB 1% po3ynHOM «bio-rensa»
cripusie 36i/IbLIIEHHIO BUCOTH CisiHIIiB Ha 25-70%
BiZJHOCHO KOHTpOJI10. Pi3HUIIA B 36i/bIlIeHH] po-
3MipiB KOpeHeBOI IIMUKHU CiIHIIiB y BapiaHTax i3
3aMO4YyBaHHSIM Ta OONPHUCKYBAaHHSIM LOJ0 KOH-
Tposito - 6-12%. Bisbll epeKTUBHUM CIIOCOOOM
3aCTOCYBaHHS JJ06pUBa BUSBUJIOCSA 3aMOYyBaH-
HA KopeHeBol cucteMu y 1% «bio-resmto», 3a
AKOT0 MaKCUMaJIbHO pe3yJIbTaTUBHUM [JIF T0-
CUJIEHHS POCTY Y BUCOTY U 3a JlilaMeTpOM Kope-
HeBOI IIMKKU. Y BapiaHTi 6 cepeZjHS BUCOTA Cifl-
HUiB € Oinbiioro Ha 70 %, fiamMeTp KopeHeBOi
muku - Ha 12 %. OTxe, 3acTocyBaHHA «bio-
reiro» JoBoJli epeKTHBHO BILJIMBAaE Ha 30ib-
HIeHHS 6i0MeTPHUYHUX MOKA3HUKIB Ca/IPKaHIIiB.

KysnbTypy, noca/pkeHi JiCHULITBOM LbOTO POKY
(6e3 3acTocyBaHHS IpenapaTy) 3aruHyJd Ha
100 %. Ha uyboMy ¢poHI MO3UTUBHUI BIJIUB Op-
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raHiyHoro ao6bpuBa «bio-resib» 0COOJIMBO 3Ha-
YMMUU [iJIg 30epeKeHOCTi ca/pKaHLiB. 3aMoy4y-
BaHHS KOPEeHEeBOI CUCTEMHU Ta JIBOPA30Be 00MpHU-
CKyBaHHS /J]aJI0 NO3UTUBHUU ePeKT Ha IPUIKHUB-
JIIOBaHICTb Ta 30epexeHicTb Haca/pkeHb. Ky/b-
TYpH, BUCAKeHI 13 3acTocyBaHHAM «bio-resto»
36eperyiMch HaMPUKIHI A0oC/aiay B pi3HUX Bapia-
HTax Bij 23 0 31 %. Takuii HeBUCOKMH ITOKa3-
HUK MU IOB’I3yEMO 3 €KCTPeMa/IbHO BUCOKUMU
TeMmIeparypamu JunHA-sepecHss 2017 poky, a
TaK0XX HeJJOCTaTHbOI KIJIBKICTIO OnajiB MOTOY-

CMUCOK BUKOPUCTAHUX KEPEJT / REFERENCES

HOTO POKY, SIKi MM MOXeMO pO3LiHIOBAaTH fK
00’€EKTHBHI PU3UKHU.

TakvM 4MHOM, OpraHiyHe JOOpUBO «bio-resb»
NposIBUB cebe K CTUMYJATOP POCTY, MPO L0
CBiYUTD 306iJIbIIIEHHS IIiJl 1Or0 BIJIMBOM biome-
TPUYHUX [TOKA3HHUKIB, a TaK0XK NPUPOJHUI aJia-
IITOTEeH, IKUM CIIPUSIE MPWKUBJIIOBAHOCTI KYyJIb-
Typ Pinus nigra subsp. pallasiana Ta BIXKUBaHHIO
y eKCcTpeMaJbHUX yMoBax HWKHBbOJHINPOBCH-
KHX IiCKiB XepCOHCbKOI 00.J1aCTi.
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Abstract. Using a laser transmitter in the range of 200 nm to
1200 nm, transmittance and total extinction coefficients were
determined for two different but close related optical media
which are ocean water and shallow well water in Mombasa
County, in Kenya. The results were interpreted using Lambert-
Beer’s law as applied for very small ranges of concentrations. It
was established that the total extinction coefficients for two
forms of water showed linearity with values of total extinction
coefficients found to be pt = 7.734 (g/ml)" mm" and pt =
127.6 mm™ at a wavelength of 638 nm for ocean water and
shallow well water respectively.
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INTRODUCTION

In optical applications, water is usually assumed
to be transparent to electromagnetic radiations
within the visible spectrum. Somehow, it is taken
as opaque to wavelengths above the visible spec-
tra and those below it. Based on this assumption,
visible light in water undergoes refraction and
attenuation [4]. The amount to which refraction
take place is called refractive index [1] which is
subject to its state of salinity and temperature.
The refractive index increases with increasing
salinity and decreasing temperature. In scientific
studies, refractive index of a sample of seawater
used in this study was at a constant temperature.
In real cases, water may have some cloudiness
caused by suspensions of dissolved nanoparticles
materials [10] such that when a light beam inci-
dent on it undergoes through two different phe-
nomena, absorption, and scattering [9]. Absorp-
tion hampers propagation while scattering which
is caused by the refractive index mismatch at mi-
croscopic boundaries [13]. Finally, some de-
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crease is evident due to ray re-direction as a re-
sult of the photon absorption leading to a concept
of extinction or energy attenuation of the inci-
dent light energy [8].

THEORETICAL PRINCIPLES

In any form of a fluid, intensity of radiation with
respect to wavelength A decreases in the direc-
tion of the light beam [14]. Ideally, the decrease
at the infinitesimal thickness, x, is proportional to
the intensity of energy radiated, I, as [6]:

dl, =—g,1,dx (1)

The coefficient of proportionality, y, is called the

absorption coefficient, which can be obtained by
integrating Equation (1) in the limits (x = h and x
=h + L), to obtain [11]:
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2.30
X = T(Iog I;,,h —log IA,(h+L)) (2)

From Equation (2) a factor of 2.30 is applied be-
cause the logarithm used is of base-10, L is the
thickness of the layer within which the energy of
the radiation is reduced from I, n) to ym+). The
absorption coefficient depends upon the unit of
length which L is expressed. The decrease of in-
tensity in water depends upon the amount of ra-
diation that is absorbed and scattered. Purified
water has its scattering due to water molecules
[4, 8, 15]. The scattering effect is not easy to
separate as it includes absorption coefficient
which is a factor of wavelength, discrepancies
has been reported and due to these discrepan-
cies, the absorption in pure water is still in dis-
pute as portrayed in Table 1.

Table 1 - Reported absorption coefficients [6]

Author (s) Year Absorption
coefficients
Hufner and 1891 0.048
Albrecht
Ewan 1895 0.030
Aschkinass 1895 0.020
Sawyer 1931 0.015

Lambert-Beer’s law for low concentrations em-
pirically relates to light absorption and scattering
of the material as [5]:

I =1,exp(—z xCcxr) (3)

so that:

,uxc:In(II—‘J)x% (4)

where Iy - is the intensity of the incident light; I -
is the intensity of the transmitted light; r - is the
thickness of the sample; ¢ - is the concentration
of the sample; ut - is the total extinction coeffi-
cient of the sample.

EXPERIMENT PROCEDURES

A laser source emitter transmitting at a spectral
range from 200 nm to 1200 nm was employed
directed to a 20 mm thick transparent glass sam-
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ple carrier. A sensitive multi-range meter able to
measure currents up to 20 nA was used. Two
samples of ocean water and another sample of
shallow well-water were used.

RESULTS AND DISCUSSION

By geographical definition, a water well can be
defined as an excavation or structure created in
the ground by digging, driving, boring, or drilling
to access groundwater in underground aquifers
[8]. This implies that if it ever gave the result to
water, then the water is drawn by a pump, or us-
ing containers, such as buckets, that are raised
mechanically or by hand. Deeper wells are exca-
vated by hand drilling methods or machine drill-
ing. Drilled wells can access water at much
greater depths than dug wells [5]. Therefore,
there are two broad classes classified as shallow
or unconfined wells completed within the up-
permost saturated aquifer at that location, and as
deep or confined wells, sunk through an imper-
meable stratum into an aquifer beneath. Well,
water is known to contain naturally occurring
minerals, such as calcium, iron, and sulfur [3].
These present excess quantities over water
molecules. Therefore, the results obtained were
plotted and represented graphically. Transmit-
tance against concentration for ocean water and
well water was represented in Figures 1, 2.

Transmittance as an optical property of the sur-
face of a material is defined as the effectiveness
in transmitting radiant energy as received at and
past the surface [14]. Therefore it is indeed the
fraction of incident electromagnetic power that is
transmitted through a sample, in contrast to the
transmission coefficient [10]. Therefore, it is well
defined when taken as the ratio of the transmit-
ted to the incident electric field which thus in-
cludes internal transmittance which is the energy
loss by absorption as compared to total transmit-
tance which is due to absorption, scattering, re-
flection, and related optical properties.

As observed in Figure 3 and Figure 4 show that
the transmitted intensities decrease exponen-
tially with concentration for both ocean water
and shallow well-water. In photometry [1], lumi-
nous intensity is a measure of the wavelength-
weighted power emitted by a light source in a
particular direction per unit solid angle, based on
the luminosity function, a standardized model of
the sensitivity of the human eye. Thus, the graph
depicts the luminous intensity of the two sam-
ples.
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Figure 1 - Transmitted intensity versus concentration for ocean water
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The exponential decrease confirms the applica-
bility of Lambert-Beer’s law in the range of con-
centrations considered in this analysis which
states that that absorbance of a material sample
is directly proportional to its thickness. Based on
absorbance, Beer's law is stated that absorbance
is proportional to the concentrations of the at-
tenuating species in the material sample [7].
Therefore, if a compound absorbs light, then its
absorption spectrum is a unique property of that
compound. This implies that the molecular struc-
ture is responsible for the absorption properties
and thus the most common feature of absorbing
compounds are conjugated double bonds, often
as an aromatic ring.

As observed in Figure 1 and Figure 3, the results
of ocean water was for measurements of concen-
trations ranging from 0.002 g/ml to 0.010 g/ml
in steps of 0.001 g/ml whereas Figure 2 and Fig-
ure 4 are for referring sampled shallow well wa-
ter for concentrations ranging from 0.0002 to
0.0020 in steps of 0.0002. From the results linear
fitted measurements were taken and the slope
obtained represents the total extinction coeffi-
cient pt. Thus the intercept noted is very small
relative to the slope value. Therefore, the total
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ered just as well water.

CONCLUSIONS

It was established that the total extinction coeffi-
cients for two forms of water showed linearity of
the results obtained in Figures 3, 4. This was in
agreement with Lambert-Beer’s law in the range
of concentrations considered in this study. From
these results, values of total extinction coeffi-
cients for ocean water and shallow well water
were found to be put = 7.734 (g/ml)! mm-1 and
put= 127.6 mm-1 at a wavelength of 638 nm re-
spectively.

1. Abebe, E. (2007). Determination of Fat and Protein Content of Ocean water using He-Ne Laser Light
Scattering (Master’s thesis), Addis Ababa University. Retrieved from
http://etd.aau.edu.et/bitstream/handle/123456789/2909 /Ermias%20Abebe.pdf?sequence=1

&isAllowed=y

Section “Physics”

3004


http://etd.aau.edu.et/bitstream/handle/123456789/2909/Ermias%20Abebe.pdf?sequence=1&isAllowed=y
http://etd.aau.edu.et/bitstream/handle/123456789/2909/Ermias%20Abebe.pdf?sequence=1&isAllowed=y

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 10 ISSN 2413-9009

2. Alikas, K., Kratzer, S., Reinart, A., Kauer, T., & Paavel, B. (2015). Robust remote sensing algorithms to
derive the diffuse attenuation coefficient for lakes and coastal waters. Limnology and
Oceanography: Methods, 13(8), 402-415. doi: 10.1002/lom3.10033

3. Chen, R. S, Ab Ghani, M. H,, Salleh, M. N., Ahmad, S., & Tarawneh, M. A. (2014). Mechanical, water
absorption, and morphology of recycled polymer blend rice husk flour biocomposites. Journal of
Applied Polymer Science, 132(8), 414-494. doi: 10.1002 /app.41494

4. Collaud Coen, M., Weingartner, E., Schaub, D., Hueglin, C,, Corrigan, C,, Henning, S,, ... Baltensperger, U.
(2004). Saharan dust events at the Jungfraujoch: detection by wavelength dependence of the
single scattering albedo and first climatology analysis. Atmospheric Chemistry and Physics,
4(11/12), 2465-2480. doi: 10.5194 /acp-4-2465-2004

5. Frey, K. E,, Perovich, D. K,, & Light, B. (2011). The spatial distribution of solar radiation under a
melting Arctic sea ice cover. Geophysical Research Letters, 38(22). doi: 10.1029/2011gl049421

6. Gwamuri, ], Gholap, A. V,, Shartir, T. S. M., & Bassuabh, P. K. (2006). Investigating Light Propagation in
Turbid Media by Evaluating Optical Properties of Phantom Tissues. Retrieved from
https://www.researchgate.net/publication/268402864 _Investigating Light Propagation_In_Tu
rbid_Media_By_Evaluating Optical_Properties_Of Phantom_Tissues

7. Harvey, H. W. (2015). Biological chemistry and physics of sea water. Cambridge: Cambridge
University Press.

8. Kafodya, I., Xian, G., & Li, H. (2015). Durability study of pultruded CFRP plates immersed in water and
seawater under sustained bending: Water uptake and effects on the mechanical properties.
Composites Part B: Engineering, 70, 138-148. doi: 10.1016/j.compositesb.2014.10.034

9. Lee, M. E,, & Lewis, M. R. (2003). A new method for the measurement of the optical volume scattering
function in the upper ocean. Journal of Atmospheric and Oceanic Technology, 20(4), 563-571.

10. Lee, Z., Wei, ], Voss, K, Lewis, M., Bricaud, A, & Huot, Y. (2015). Hyperspectral absorption
coefficient of “pure” seawater in the range of 350-550 nm inverted from remote sensing
reflectance. Applied Optics, 54(3), 546. doi: 10.1364/a0.54.000546

11. Liy, ], Liy, Y, Liu, N,, Han, Y., Zhang, X, Huang, H,, ... Kang, Z. (2015). Metal-free efficient
photocatalyst for stable visible water splitting via a two-electron pathway. Science, 347(6225),
970-974. doi: 10.1126/science.aaa3145

12. Mattison, K., Morfesis, A., & Kaszuba, M. (2003, December). A primer on Particle Sizing by Static
Laser light Scattering. Retrieved from
https://www.researchgate.net/publication/237663975_A_Primer_on_Particle_Sizing Using Dy
namic_Light_Scattering

13. Min, C, Nie, P, Tu, W,, Shen, C,, Chen, X,, & Song, H. (2015). Preparation and tribological properties
of polyimide/carbon sphere microcomposite films under seawater condition. Tribology
International, 90, 175-184. doi: 10.1016/j.triboint.2015.04.027

14. Rossing, T. (2015). Springer Handbook of Acoustics. New York: Springer.

15. Srinivasan, R.,, Kumar, D., & Singh, M. (2002). Optical Tissue-Equivalent Phantoms for Medical
Imaging. Trends Biomater. Artif. Organs,, 15, 42-47.

16. Wang, T, Yang, Z., & Copping, A. (2013). A Modeling Study of the Potential Water Quality Impacts
from In-Stream Tidal Energy Extraction. Estuaries and Coasts, 38(S1), 173-186. doi:
10.1007/s12237-013-9718-9

Section “Physics” 3005


https://doi.org/10.1002/lom3.10033
https://doi.org/10.1002/app.41494
https://doi.org/10.5194/acp-4-2465-2004
https://doi.org/10.1029/2011gl049421
https://www.researchgate.net/publication/268402864_Investigating_Light_Propagation_In_Turbid_Media_By_Evaluating_Optical_Properties_Of_Phantom_Tissues
https://www.researchgate.net/publication/268402864_Investigating_Light_Propagation_In_Turbid_Media_By_Evaluating_Optical_Properties_Of_Phantom_Tissues
https://doi.org/10.1016/j.compositesb.2014.10.034
https://journals.ametsoc.org/doi/abs/10.1175/1520-0426%282003%2920%3C563%3AANMFTM%3E2.0.CO%3B2
https://journals.ametsoc.org/doi/abs/10.1175/1520-0426%282003%2920%3C563%3AANMFTM%3E2.0.CO%3B2
https://doi.org/10.1364/ao.54.000546
https://doi.org/10.1126/science.aaa3145
https://www.researchgate.net/publication/237663975_A_Primer_on_Particle_Sizing_Using_Dynamic_Light_Scattering
https://www.researchgate.net/publication/237663975_A_Primer_on_Particle_Sizing_Using_Dynamic_Light_Scattering
https://doi.org/10.1016/j.triboint.2015.04.027
http://medind.nic.in/taa/t02/i2/taat02i2p42.pdf
http://medind.nic.in/taa/t02/i2/taat02i2p42.pdf
https://doi.org/10.1007/s12237-013-9718-9

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 10

ISSN 2413-9009

Characteristics of TiO, Compact Layer prepared for DSSC application

Nicholas Musila ', Mathew Munji ', Justus Simiyu °, Eric Masika ', Raphael Nyenge ',

Miriam Kineene '

" Kenyatta University
P. 0. Box 43844-00100, Nairobi, Kenya

2 University of Nairobi
P. 0. Box 30197-00100, Nairobi, Kenya

DOI: 10.22178/p0s.39-6

LCC Subject Category:
TP155-156

Received 16.09.2018
Accepted 24.10.2018
Published online 31.10.2018

Corresponding Author:
Nicholas Musila
musilanicholas@gmail.com

© 2018 The Authors. This article
is licensed under a Creative Commons

Attribution 4.0 License

Abstract. Dye-sensitized solar cells (DSSCs) offer an economically
reliable and suitable alternative in moderating the challenges presented
by the existing convectional photovoltaic cells. However, the efficiency of
dye-sensitized solar cells has remained relatively low. For this reason, this
research was aimed at studying the characteristics of TiO, compact layer
that can be applied in DSSCs as a way of improving efficiency. To achieve
this, TiO, compact layer was deposited on a conductive glass substrate
by using Holmarc'’s Spray Pyrolysis system, using Ultrasonic Spray Head
and spraying in the vertical geometry. X-ray Diffraction studies revealed
that TiO, compact layer was of anatase phase and had tetragonal
crystalline structure. Raman spectroscopy showed that the most intense
peak appeared at 142 cm” due to the external vibration of the anatase
structure. Hall Effect studies revealed that TiO, compact layer has a high
density of charge carriers’ value of 1.25 x 1019 cm® hence it can be used
in DSSC applications.

Keywords: Raman spectroscopy; compact layer; dye sensitized solar cell;
morphology index; tetragonal crystalline structure; specific surface area;

spray pyrolysis.

INTRODUCTION

Dye-sensitized nano-structured solar cells
(DSSCs) present themselves as a viable alterna-
tive to fossil fuels and silicon-based solar cell
technology in meeting the current state of energy
demand [1]. They have a central role to play in
providing renewable energy. The development of
these solar cells generates not only a source of
electricity but thermal energy as well from solar

energy [2].

However, since DSSCs fabricated from TiO- films
were discovered, they have had low efficiencies
compared to the other commercial solar cells [3].
Among other causes of low efficiency, the struc-
ture of the photo-anode electrode is one of the
main sources. The nature of the coating on the
photo-anode directly contributes on the solar cell
performance due to the light harvesting capabil-
ity, among other factors [4].

Since conversion efficiency of any solar cell is key
to commercial competition in the market, there is
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need to study characteristics of TiO2 compact
layer, which can be introduced in between the
photo-anode electrode and the hole-transport
material, as a method of improving the perform-
ance of the solar cell [5]. In this study, the electri-
cal, morphological and structural characteristics
of TiO2 compact layer were studied.

EXPERIMENTAL PROCEDURE

The TiO2 compact layer was deposited onto FTO
glass substrates by Holmarc’s Spray Pyrolysis
system, using Ultrasonic Spray Head, spraying in
the vertical geometry. The nozzle used ultrasonic
atomization and was operated at a frequency of
40 kHz and its scan speed was 25 mm/s. The
nozzle to substrate distance was kept constant at
15 cm, the substrate temperature was main-
tained at 450 °C and the deposition time was set
at 1 minute. Pressurized air (at 6 bar) was used
as shaping gas and the solution was sprayed with
arate of 2 ml/min.
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The crystalline structure of TiO; compact layer
was investigated by X-ray diffraction, using a
Bruker AXS D8 ADVANCE (Bruker Corporation of
Germany). X-ray diffractometer was operated in
a Bragg-Brentano configuration (Cu-Ka X-rays of
wavelength (A) = 1.5406 A). XRD pattern of TiO;
compact layer was obtained for 2(08) angle be-
tween 10° and 80°. In order to quantify the parti-
cle size, the mean crystallite size (D) was esti-
mated by applying the Scherrer equation to the
strongest plane diffraction peak. D-spacing, spe-
cific surface area, morphology index, and disloca-
tion density analyses were done from the XRD
pattern obtained.

Confocal Raman microscope and spectrometer
was used in Raman spectroscopy analysis of TiO>
compact layer. 514 nm wavelength argon ion la-
ser was used in the excitation of the TiO2 com-
pact layer. The analysis of the scattered light was
done by a Jobin Yvon U1000 double monochro-
mator while the Raman signal detection was
done by a photomultiplier tube (PMT) whose
resolution was less than 1 cm-1.

Digital flux/Gauss meter was used in the Hall Ef-
fect measurement where the Hall voltage (VH)
and current (I) values of TiO2 compact layer were
recorded upon the application of the magnetic
field. The samples to be studied were mounted
individually onto a printed circuit, clamped and
attached to a stand placed between electromag-
netic poles. The Hall voltage was measured in the
z-axis direction, the current in the x-axis and the
magnetic field in the y-axis direction. The Hall
coefficient (RH), the density of charge carriers
(ny) and Hall mobility (i) of the TiO2 compact
layer were calculated.

The samples were then mounted on a holder in-
serted in the scanning electron microscope (Carl
Zeiss Sigma VP FE-SEM). Coating using a slim
layer of 20 nm to 30 nm of platinum was done to
increase the conductivity and to prevent the
build-up of high voltage charges of the thin films
in the scanning electron microscope. The voltage
was set at 2 kV and the working distance was set
at 2.0 mm.

RESULTS AND DISCUSSION
XRD analysis of TiO, compact layer

Figure 1 shows the measured and fitted XRD
spectra of TiO2 compact layer. From the figure,
there were seven XRD peaks. The first TiO2 peak
was obtained at 25.83° at plane orientation
(101). The most pronounced peak was found at
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38.24° at plane orientation (103). These two ma-
jor peaks confirmed that the prepared TiOz com-
pact layer had a pure anatase phase [6].
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Figure 1 - XRD spectra of TiO, compact layer for both
measured and fitted data

There were other five peaks at 20 angle values of
48.53° 51.94°, 54.37°, 55.54° and 61.99° respec-
tively. These peaks were at plane orientations
(004), (211), (105), (200) and (204) respectively
which agreed well with Crystallography Open
Database (COD) card number 96-152-6932 [7].

Particle size and the d-spacing of the TiOz compact
layer. As it is seen from Figure 1, the major XRD
peaks had large intensity values which showed
that the compact layer had tetragonal crystalline
structure which had cell parameters a = 3.7710 A
and I = 9.4300 A [7]. In addition, these peaks
have broad diffraction which indicates small
crystallite size [8]. The particle size of the peak
with the highest intensity was 38.17 nm while
the spacing between planes was found to be
2.3508 nm.

Figure 2 shows the diffraction broadening of the
TiO2 film at 2 0 angle of 51.94°.
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Figure 2 - Diffraction broadening of the TiO, film at
20 angle of 51.94

3007



Traektorid Nauki = Path of Science. 2018. Vol. 4, No 10

ISSN 2413-9009

A graph of intensity against angle 2 0 for the en-
tire spectrum was drawn and all the seven peaks
identified.

From Table 1, it was established that the peak at
61.99°, which had a plane orientation of (204),

Table 1 - Particle size and the d-spacing for the TiO; film

had the highest FWHM value of 0.007198 radi-
ans. This peak is useful in the determination of
the morphology index.

Plane | 26(o) Cos 0 Sin6 |FWHM(°)| FWHM BCos B Size (nm) | d-spacing
(Radian) (nm)
(101) 25.83 | 0.9747 | 0.2235 0.117 0.002042 | 0.001990 | 72.7299 3.4451
(103) 38.24 | 0.9448 | 0.3275 0.230 0.004014 | 0.003793 | 38.1670 2.3508
(004) 48.53 | 09116 | 0.4109 0.170 0.002967 | 0.002705 | 53.5170 1.8737
(211) 51.94 | 0.8990 | 0.4379 0.206 0.003595 | 0.003232 | 44.7850 1.7584
(105) 54.37 | 0.8895 | 0.4568 0.147 0.002566 | 0.002282 | 63.4294 1.6854
(200) 55.54 | 0.8848 | 0.4659 0.133 0.002321 | 0.002054 | 70.4792 1.6526
(204) 61.99 | 0.8572 | 0.5149 0.409 0.007138 | 0.006119 | 23.6569 1.4952

Specific Surface Area of TiOz compact layer. The
specific surface area values were calculated and
tabulated in Table 2. Moreover, the surface area
to volume ratio was also calculated. Table 2
shows that TiO; compact layer had a high surface

Table 2 - Calculation of SSA of TiO, compact layer

area. High surface area was desired because it
facilitates the interaction between TiOz and the
interacting media, like the dye to be used, which
primarily happens on the surface or at the inter-
face between the TiOz and the dye.

Size (nm) | Surface area (nm?) | Volume (nm3) | SA to Volume Ratio (nm1) | Specific Surface Area (m2g1)
72.7299 16,617.9 201,436.5 0.0825 21.8246

38.1670 4,576.411 29,111.28 0.1572 41.5884

53.5170 8,997.749 80,255.47 0.1121 29.6598

44.7850 6,301.092 47,032.44 0.1340 35.4427

63.4294 12,639.52 133,619.4 0.0946 25.0247

70.4792 15,605.37 183,309.5 0.0851 22.5215

23.6569 1,758.203 6,932.298 0.2536 67.0965

From Table 2, the graph of surface area to vol- 016 ' | ' ' ' ' -
ume ratio against the particle size of the TiO: -

compact layer was drawn. Figure 3 revealed that 014 1 . .
surface area to volume ratio and the particle size E -
are inversely related meaning that as the particle &Q-.s 0.12 .
size gets smaller, more surface becomes exposed K] =
and therefore the surface area increases. Nega- 2010 ]
tive gradient also meant that particle has pores @ N
which are a useful aspect in terms of dye adsorp- 0.08 L
tion into the TiOz structure [9]. B , N

Morphology Index and dislocation density. As seen
from Table 2, the morphology index values of
TiO2 films ranged between 0.5 and 0.78.

Section “Physics”

T T
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Figure 3 - Graph of surface area to volume ratio
against size of particles
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Figure 4 shows a linear fitting of the morphology
index of TiO2 compact layer against the particle
size. It was observed that MI varies directly as
the particle size but with small deviations which
confirmed the homogeneity and fineness of the
prepared nanoparticles.

T T T T T T T T

Particle size (nm)
[4)] @ a ~
o o o (=]
1 1 1 1
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1 1 1 1
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[
1
]
1
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0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78
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Figure 4 - A linear fitting of TiO; particle size against
Morphology index

Figure 5 reveals that there exists an inverse rela-
tionship between the morphology index and the
specific surface area. Just as for the case of the
morphology index against the particle size, there

Table 3 - Dislocation density and Morphology index

were small deviations between the fitted graph
and the experimental points which was an indi-
cation that the prepared TiO2 compact layer had
a good uniformity and fineness.

70 .
60 -

50 - I i

SSA (m%g™)

40 .
30 Na J

20 4 -

T T T T T T
0.50 0.55 0.60 0.65 0.70 0.75 0.80
Mi

Figure 5 - Linear fitting of SSA against Ml of TiO,
nanoparticles

The results of the dislocation density were tabu-
lated in Table 3.

FWHM Size Surface Area Volume Morphology Dislocation Density
(Radians) (nm) (nm?) (nm3) Index (m2)
0.002042 72.7299 16,617.9 201,436.5 0.77756 1.890x1014
0.004014 38.1670 4,576.41 29,111.28 0.64005 6.865x1014
0.002967 53.5170 8,997.75 80,255.47 0.70638 3.492x1014
0.003595 44.7850 6,301.09 47,032.44 0.66503 4986x1014
0.002566 63.4294 12,639.52 133,619.4 0.73560 2.486x1014
0.002321 70.4792 15,605.37 183,309.5 0.75460 2.013x1014
0.007138 23.6569 1,758.20 6,932.298 0.49999 1.787x1014

Table 3 shows that TiO; compact layer had very . i
high dislocation density in the orders of x 101*

meaning that this film had a good hardness since = °

a large dislocation density means a larger hard- % 5 - i
ness of the material. This was attributed to sin- g

tering of the sample. E N i 1
Figure 6 shows a linear fitting of dislocation den- E 7 .

sity against the particle sizes. s, - -, -
From figure 6, it was observed that dislocation ;

density and the grain size relate inversely. It im-
plies that the prepared TiO2 compact layer had
more strength and hardness than their bulk
(TiO2) counterpart [8].
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Figure 6 — Dislocation density against the TiO; grain
sizes
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Moreover, there were small deviations between
the fitted graph and the experimental points
which was an indication that the prepared TiO>
compact layer had a good film uniformity and
fineness of the TiO2 grains.

Raman spectroscopy

Figure 7 shows Raman spectra of screen printed
TiO; thin films.

Intensity (a.u)
8
8

T T T T T
(o] 200 400 600 800 1000

Raman Shift (cm'1)

Figure 7 - Plot for the Raman spectra of screen
printed TiO, thin films

From this figure, the Raman peaks were assigned
as Eg, Eg Big A1y + Big and E; modes of anatase
phase. The first E; peak was found at 142 cm!
while the other Raman peaks were found at 195
cm’l, 395 cm, 517 cm! and 639 cm! respec-
tively. These peaks agreed closely to peaks ob-
tained in earlier studies [10] where peaks of 143
cml, 197 cm’y, 397 cm’L, 516 cm?! and 637 cm'!
were reported.

The appearance of an intense peak at 142 cm
mode meant that there was a certain degree of
long-range order possessed by the TiO2 nano-
crystals [10]. It was the strongest peak and it was
attributed to arise from the external vibration of
the anatase structure. This peak was also broad-
ened which was attributed to either phonon con-
finement effect or the surface pressure that is
present in materials having sizes of nanometer
scale [10].

Hall Effect studies of Ti0, compact layer

Hall voltage value of 3.62 V was obtained for the
TiO2 compact layer thin film. It was established
that this value was positive indicating that the
film had a net positive carrier concentration. In
TiO, the holes served as the majority charge car-
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riers in the films and this phenomenon was at-
tributed to donor-type defects like the titanium
(cation) interstitials and the oxygen vacancies
[11]. TiO2 has titanium vacancies in its structure
and therefore its thin films has p-type properties
[12]. However, bulk TiO; is an n-type semicon-
ductor.

The TiO; film had a Hall coefficient of 0.5 cm3/C.
The thickness of the screen printed TiO2 compact
layer thin film was taken to be 116 nm. The Hall
coefficient value for TiO; thin film agreed very
closely with literature [13] where a value of
0.4.998 cm3/C was obtained to be the Hall coeffi-
cient of anatase TiO; thin film.

By using Four-point probe system interfaced to a
computer with Lab-view software and coupled
with Keithley 2400 series source meter, the sheet
resistance of the screen printed TiO2 nanoparti-
cle thin films was obtained to be 6.052 x
104 Q/sq. This sheet resistance translated into
resistivity value of 7.02 x 10-3 0 cm which was in
agreement with the values reported in literature
[14]. From this value of resistivity, the conductiv-
ity of the TiO2 thin film was 1.414 x 102 S/m and
therefore the Hall mobility for TiOz film was
found to be 7.122 x 101 cm?2/Vs. This Hall mobil-
ity for TiO2 compact layer was considered good
and it greatly shows that the TiO; films had high
crystalline structure.

The final parameter to be calculated for the TiO:
compact layer thin film was the density of charge
carriers. The density of charge carriers in the
TiO2 compact layer was 1.25 x 1019 cm-3. Table 4
summarizes all the parameters studied under
Hall Effect.

Table 4 - Summary of Hall Effect parameters of
TiO2 compact layer

Thickness| Sheet |Resistivity| Ry ny U

(nm) |resistance| (Qcm) |(cm3/C)|(cm |(cm2/Vs)
(©/sq) )
116 6.052x | 7.02x10| 05 |1.25| 7.122x
104 3 x 101

101

SEM analysis. Figure 8 shows the micrograph of
TiO2 compact layer. The film was relatively
smooth because of the slight movement of the
glass substrate during the spray pyrolysis depo-
sition process, which was caused by the pressure
of the spray. It was also noted that the TiO; com-
pact layer coated fully the FTO glass which was
desirable in the fabrication of high efficient dye-
sensitized solar cell.
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Figure 8 - SEM micrograph of titanium dioxide compact layer

CONCLUSION

TiO2 compact layer was successfully deposited
onto FTO glass substrate using spray pyrolysis
techniques. X-ray Diffraction studies revealed
that TiO2 compact layer had tetragonal crystal-
line structure with cell parameters a = 3.7710 A
and ¢ = 9.4300 A. Raman spectroscopy showed
that TiO2 compact layer had an intense peak at
142 cm'! mode meaning that there was a certain
degree of long-range order possessed by the TiO>
nano-crystals present in the compact layer. Hall
Effect studies revealed that TiO2 compact layer
has high density of charge carriers’ value of 1.25
x 1019 cm3. From these studies, it was con-
cluded that TiO2 compact layer can be used as a
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BCTYN

AHoTauisa. CaMOOYTHIO KOHLENUit0 BMHUKHEHHS i B3aEMOAiI Pi3HMX LMBINi3aLiii
3anpornoHyBaB BigoOMWIA GpuTaHCbkMiA icTopuk, Ginocod icTopii, KynbTyponor,
coutionor A. ToitH6i. oro yHisepcanicTcbka hinocodis icTopii 3 NOHATTAM iCTOPUYHUX
UMKNIB NigMoMy Ta 3aHenagy umMBinisauii, dinocodcbkuid igeanism i peniriiHui
MIATEKCT WOro aHanisy BWKNAfeHi y [ABaHAAUATUTOMHIA Po6oTi «[ocnimKeHHs
icTopii». Y paniii cTaTTi 3po6neHo cnpoby npoaHanisyBaTh LUMBINi3aLiiiHy KOHLenLio
A. ToiiH6i. Y npoueci pocnigKeHHs 6yno 3aCTOCOBAHO MOPIBHANbHO-ICTOPUYHWIA
MeTof, METOAOoNOrito (inocodCbKOi repMEHEeBTUKM, a TaKOX aHTPOMOMOriYHMNA
iHTerpaTMBHWiA nigxia. A. TOWHGI 3[iiiCHUB rpaHAio3Hy cnpoby NpeacTaBUTM iCTOPIO
NOACTBA AK MOCNIAOBHWIA NAHLIOr BUHUKHEHHS, 3pPOCTaHHA, 3aHenagy, 3armbeni Ta
HOBOTr0O BUHUKHEHHA LMBINi3aLii, Lo BUKINKANO roCTpy AUCKYCIO i HEOAHO3HAYHICTD
TnymayeHb. CborofHi moctMopepHuit cBiT XXI CTONITTA 3 MOr0 HEBU3HAYEHICTHO,
TEMMNOopasbHICTIO, MHOXMWHHICTIO iHTeprnpeTauin BUMarae HOBOr0 PO3YMiHHA
TBOPYOCTi CTAaBETHOMO 6PUTAHLIA, L0 NOTPeOYE HOBUX AOCIIAKEHD.

KniovyoBi cnoea: A. ToiiH6i; uMBIni3auis; KynbTypa; iCTOPUYHUIA NPOLEC; MiME3WC;
eTepudikauis.

Abstract. The famous British historian, philosopher of history, cultural studies
researcher and sociologist A. Toynbee introduced his original concept of emergence
and interaction of different civilizations. His universalist approach to philosophy of
history, his notion of historical cycles of the rise and fall of civilizations, philosophical
idealism and the religious subtext of his analysis are set out in the twelve-volume work
“A Study of History”. This paper attempts to analyze the civilizational concept of A.
Toynbee. In the course of the research, the comparative historical method, the
methodology of philosophical hermeneutics, as well as the anthropological integrative
approach were applied. A. Toynbee made a tremendous attempt to present the history
of humankind as a chain of emergence, growth, decline, death, and the new emergence
of civilizations. This theory has caused sharp debates and ambiguity of interpretations.
Nowadays, the postmodern world of the 21st century with its uncertainty, temporality
and plurality of interpretations requires a new understanding of Toynbee’s spiritual
heritage, which needs new research.

Keywords: A. Toynbee; civilization; culture; historical process; mimesis; etherification.

[eqa pi3HOMaHITTA CcoLia/IbHO-ICTOPUYHHUX LLJIA-
XiB PO3BUTKY JIIO/ICTBA MiCTUTb y COOI YMMasio
NPOAYKTUBHUX i 3HAYYILIUX JyMOK. Po3ropranns
BCECBITHBOI icTOpii nepenbavyae He 3HUKHEHHS
LMBITi3aliMHUX | KyJIbTYPHUX O0COOJMBOCTEH, a
36epexkeHHs1 IXHbOI CBOEPIAHOCTI. I1esa Bigkpu-
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>)KOPCTKUM 3’€IHAHHSIM BCiX KYJIbTYPHHUX MaT-
pUllb B OHY-EJMHY, SIKa CHMBOJII3yBaTUMe Mari-
CTpaJIbHUM LJISAX PO3BUTKY BChOTO JIIOACTBA [4;
8]. CaMOOYyTHIO KOHLeMNIlil0 BAHUKHEHHS 1 B3a€-
MO/Jil pi3HHUX LMBLII3allil 3apoONOHYBaB BiJ0-
MUM OGPUTAHCBKUM icTOpUK, dpinocod icTopii, Ky-
JbTypoUor, comjosor A. ToiH6Gi [1; 6]. Horo yHi-
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BepcasicTcbka ¢inocodis ictopii 3 moHATTSIM
ICTOpUYHHUX LMKJIIB NigAOMYy Ta 3aHenajay LUBi-
Jizauni, ¢inocodpcbkuid ifeanism i pesniriiHun
HiITEKCT MOro aHasi3y BUKJ/AJleHi y ABaHaA1s-
TUTOMHIHN po60Ti «/locaimpxeHHa icTopii» [9]. Ha
AyMKy A. TolHO6i, 3axigHa LMBIi3alisg BCTynuaa
B HOBHUM MepexifHUM mepiof, IKUN XapaKTepH-
3y€ETbCA T[JIMOMHHUMHM 3MiHaMM i pO3pHUBOM 3
NonepeHbOI0 €NO0X0l, BiHHAaMH, COLiaJIbHUMU
NoTpsACiHHAMU i peBostonisiMu. A. TolH6I BBa-
»KaB MOro nepioZjoM MOBHOI aHapXii Ta pesIsATUBI-
3My. CueHapiit A. ToliHO6I BUTJISIJa€ peMiHicLieH-
uiero «Bouii go Bnagu» @. Hinue i «3anenazgy €B-
ponu» O. lllneHrsepa 3 iX AiarHO30M COLiaJIbHO-
ro i KyJbTypHOro Hirizismy. Bci ni mucauresni
IPOPOKYBaJIU iCTOPUUHUIN perpec y NOEAHAHHI 3
PI3HUMU NPOEKTAMU KyJbTYPHOI'O OHOBJIEHHS.
BoHu BigyyBasy, 10 IXHA ernoxa CTPIMKO Ha-
OJ1MKyBas1acs 0 CBOTO JIOTIYHOTO 3aBepILeHHH, i
PO3IiHIOBaIU e SIK KaTacTpody, U0 OXONUTh
TpPaJAULiMHI LIHHOCTI, coljia/ibHI iIHCTUTYTH i, 3a-
rajiom, yci pOpMH >KUTTSL.

Y craTTi 3p06JieHO cripoby MpoaHasli3yBaTH IU-
BislizaniiHy KoHuenuito A. ToiH6i. ¥ npoueci f0-
C/TiPKeHHs OyJI0 3aCTOCOBAaHO MOPiBHAJIBHO-
icropuuHUi MeToJ, MeTogoIorit0 ¢inocodpcbkoi
repMeHEBTHUKH, a TAaKOX aHTPOIIOJIOTIYHHUN iH-
TerpaTUBHUU MiJXiJ.

PE3YJIbTATU AOCTIAXKEHHA

OcHOBHHUM NpUHIMI «/J]OCTiPKEHHS iCTOpIl» Mo-
JISITA€ B TOMY, 1110 IPeJMETOM iCTOPUYHOI HAYKH
€ KUTTS NeBHUX OJVMHUIb 200 Pi3SHOBUZIB JIIO/-
cbkoro poay, siki A. ToliH6i Ha3uBaB CyCIiJIbCT-
BaMHu. Lli oguHuULi — e 3axiHe XpPUCTUAHCTBO;
CxizHe, abo BiszaHTilicbKe, XpUCTUSAHCTBO; Ic-
JIaMCbKe CyCHiJIbCTBO; [HAYICTChbKe CyCHiIbCTBO;
JanexocxiiHe CycniibCTBO. Bci BOHM iCHYIOTB K
LMBIJi3alil ¥ CbOTro/iHi. A mapaJieJibHO JIFOACTBO
BiJIKpUBaE AJ1s1 cebe CBOro pPojy CKaM'siHiJi 3a-
JIMIUKU CYCIIJIbCTB, HUHI 3HUKIUX. Jlo ofHIEl 3
NOJiGHUX IPYI BXOAATh MOHODI3UTH i XpUCTHUS-
HU-HecTopiaHIi Ha CXo/li pa3oM 3 €BpesMH i Ie-
pcamy, A0 iHmoOl - pi3Hi riskk OyAau3My Ta
okanHisMy B IHzil. BigMiHHOCTI Ta BigHOCHHHU
MDK [JMMH CYyCIJIbCTBAaMHU BiH Ha3MBaB OUKyMe-
HiYHUMH. BiZIMIiHHOCTI K i BiJHOCHUHM B MexKax
OJIHOTO cycHinibcTBa (Hanpukiaaj, Adinu i Cnap-
Ta, @panuia i HimeuunHa) BiH xapakTepu3yBaB
sIK poBiHLiiHI /mepudepiiini. Ha gymky A. Toit-
HOI, mpeAMeT iCTOPUYHOrO [JOC/i[IKEHHS CTa-
BUTb Ilepesi iCTOpUMKOM 0e3/1i4 3aBJAaHb, aje
HaMOi/IbII BaXKJIMBUM CepeJi HUX € po3Mi3HaBaH-
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Hsl i po3MeXKyBaHHS LIMX OCHOBHUX CTPYKTYPHHUX
eJIeMEeHTIB iCTOPUYHOrO TMpolecy, TOOTO Cyc-
HiJIbCTB, i AOC/IIPKEHHS BiITHOCUH Mi>k HUMH [9].

Jiro4i cuin icTopil He € HalliOHAa/IbLHUMU: BOHU
BUHUKAIOTh 3 OLIbII 3arajJibHUX NOpPUYHUH. [l
NPaBUJIBHOTO PO3YMiHHSA iX HEOOXiAHO pPO3rJis-
JIlaTH TIJIBKU B MacCIITabax BCbOr'o CyCHiJIbCTBA. Y
TOW K€ d4ac pi3Hi BepCcTBU CyCIHiJIbCTBA I10-
pi3HOMY BifjuyBalOThb HA COOi BIJIMB OAHIEI U Ti€l
K CUJIH, OCKIJIbKY KOXXHA 3 HUX I[10-CBOEMY pea-
I'Y€ Ha BILJIUB 330BHIi Ta 3BOPOTHO BILJIMBAE CaMa.
CyCIiJIbCTBO Y CBOEMY KUTTI CTUKAETHCA 3 I€B-
HUMHU 3aBJIaHHSIMHM, SKi HEOOXiJHO BUPILIHUTH Y
MeXKaxX CBOiX BJIACHUX Mogesieil. Yepe3 moaibHi
BUNPOOYBaHHA YIEHHU CyCIiJIbCTBA BCe OiJiblie i
6isiblile AUepeHLilIThCA: OAHI MPOrparTh, a
iHIII ycmilHO 3HaxoAATh pileHHs. Hesabapom
JledKi 3 pillleHb BUABJIAKTHCA HEJOCKOHAJIUMU
3a HOBUX YMOB, TOJI 4K IHIUI MPOSABJAIOTD XKUT-
Te3AaTHICTb. HeMOX/IMBO 3p03yMiTH IHAUBIAYa-
JIbHY MOBE/IIHKY 32 YMOB OJJMHUYHOI'O BUIIPOOY-
BaHHS, aJle HeoOXiJIHO 3icTaBUTH ii 3 IOBEJiH-
KO IHIIMX y CyCHIJIbCTBi, B3ATOMY B LiJIOMY,
BBakaB A.ToiH6i [9].

IcTopist A A. TolH6I - Le mocaiKeHHS JIO/-
CbKUX BiJHOCUH. CIIpaBXHIM npeAMeTOM icTopil
€ XKUTTA CYCHJIbCTBA AK Yy BHYTPIILIHIX, TaK i B
30BHIIIHIX MOro acrnekTax. BHyTpiliHA cTOpoHa
— Ile BUPQXEHHSH XUTTH Oy/Ib-IKOI'0 CYCNiJIbCTBA
B IIOCJIIJTOBHOCTI 4YaCTUH HMOro icTOpil, B CyKyIn-
HOCTI BCIX CKJIQZIOBUX MOr0 rpomaz. 30BHILIHIN
acIeKT - Lie BIAHOCUHHU MK OKPEMUMU CyCIIJIb-
CTBaMH, PO3TOPHYTI B Yaci Ta NpOCTOPI.

[loni6He mociPkeHHS 3iHCHIOETHCS iICTOPUKOM
3a JI0NIOMOI 00 NIeBHUX NMOHATh. OHe 3 HUX — Lie
adinianisa (To6To, NPUHHATTSA B WieHH) Ta Ii Ko-
pesIAT — YCUHOBJIEHHS, fKi NPOABJAITLCA, Ha-
NIpUKJIaJ, Yy BiJHOCMHAaX Cy4acHOrO 3axiZjHOro
CYCIJIbCTBA M €JUIIHICTUYHOrO, 3 SKOTO Ieplue
BUHMKJIO. JledKi cycniibcTBa B3arajii HIKUM He
NPUUMAIOTBCH; Y IHIIMX HeMa€e MOCJiJ0BHHUKIB;
TpeTi NoB’s13aHi Mi>k co6010 3aBAskuU aditianii 3
OJIHUM i TUM e NpabaTbKiBCbKUM CYCHiJbCT-
BOM. TakKUM YMHOM, BUHUKAE MOKJIUBICTb PO3-
JUIMTHA CyCHiJIbCTBO BIiJNOBIZHO [0 IOHATTA
adinmianii Ha pi3Hi k/1acy, 10 NPeACTaBASAIOTD il
pi3Hi BUAM 1 CTyNeHi.

[HI1a KaTeropid — Le LUBLII3aLid 1 TPUMITUBHE
cycninbeTBo. KoxkHe cycnisibcTBO € a6o mpumi-
TUBHUM, ab0 LUBIII30BaHUM; MepeBaXKHA Oisib-
WICTh 3 HUX NPUMITUBHI. BoHHY, K npaBuJIo, 10-
PIBHSIHO HeBeJIMKI B KOHTEKCTi reorpadiuHoro
apeaJty IX NpOXXUBaHHA 1 MOMNYJIALil; iICHYIOTH Bi-
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JIHOCHO HeJIOBro i 3a3BMYall 3HAXOJATb CBOIO
HaCUJIbHUIBKY 3arubeib, 9Ky Hece iM abo LUBi-
Jli30BaHe CyCIiJIbCTBO, 200 BTOPrHEHHS iHLIOTO
HelYBiJIi30BaHOro cycnijibcTBa. LluBinizanin ic-
HY€ 3HA4YHO MEHIIIE, | KOXKHA 3 HUX € OiJIBIIO0 32
CBOIM MacuITaboM. Ajie TyT MOTPiIOGHO MOCTIKHO
naM'iTaTH, 10 €HICTb, YTBOpEHA HUMHU, BUCTY-
A€ K €QHICTb KJacy, a He oKpeMol oauHuLi. He
iCHy€E cyuiJibHOrO 00’€KTY - I[MBIJi3alli], a €, CKO-
pile, 3arajibHa fIKICTb «ILHUBUII30BaHICTb», 110
HaJ/IeXKUTh 6araTbOM PisHUM LMBLIi3aLisgM. 3a A.
ToiH6I, eAMHOI LMBLIi3allil Jitoel He icHye: «1]s
Te3a PO «EAHICTb LUBiLII3aLil» € MOMUJIKOBOIO
KOHLEMNLi€l0, BeJbMHU IOIMYJAPHOK cepes Cy-
YACHUX 3aXiJHUX ICTOPHUKIB, MHUCJEHHA AKUX
3HAXOJUTbCA MiJj CUJIBHUM BIJIMBOM COL{iaJIbHO-
ro cepenosuiia» [9, c.71]. OgHa 3 NpUYMH, AKi
NOPOJIUJIM 1110 XMOHY Te3y, MoJisirajzia B TOMY, 1110
3axiiHi ICTOpPUKU iHTepHpeTyBalid CBIT Kpi3b
NpU3My €KOHOMIYHOI Ta MOJITHYHOI yHidikaii,
110 BifbyBasacs 3a 3axiiIHUMHU 3pas3kamu. /o To-
0 K, BOHH MepenyTaau yHidikalito 3 €HICTIO,
nepediIbIIMBLIIM TaKUM YMHOM POJib CUTYaLlil,
1[0 iCTOPUYHO CKJIasiacd 30BCiM HeJJaBHO i He J10-
3BOJIIE TIOKA FOBOPUTHU MPO CTBOPEHHSA €LUHOIL
LMBii3anii, TUM GiJibllle OTOTOXKHIOBATH ii 3 3a-
XIJHUM CyCHiJIbCTBOM.

A. ToitHG6i cTBep/I>KyBaB, 1110 PO3BUTOK JIIO/ACTBA
€ MOXXJIUBUM, HacaMIlepe/, IK B3aEMOBILIUB L1-
Bi/i3aliid, B IKOMY CYyTTEBY pPOJib Biflirpasia arpe-
Cig 3axoAy 1 BiANIOBIAHI KOHTPYAAPH IHIIKUX Yac-
THH cBiTy. Moro JyMKa rpyHTyBajiach Ha aHasisi
JI0CBiZly pO3BUTKY LIMBIiJ/Ii3allii 32 OCTAaHHI 1iCTh
TUCSIY POKIB. AHIJIINCbKUK BYEHUN OOI'PYHTOBY-
BaB IOJIOXKEHHS, 1110 LMBIiJTi3allii ABJISI0Th COO00
MeBHI TUIIH JIOJACBKUX CHIJIbHOT, SIKi BUKJIHUKa-
I0Tb acoujianii B o6JsacTi pesirii, apxiTeKTypH,
»KMBOMMCY, MOpaJli, 3BU4aiB, TOGTO B rajaysi Ky-
AbTypu. LluBinizauii po3ryigganvca HUM K Hau-
MeHIIUH 6JI0K iCTOPUYHOr0 MaTepiasy, 10 IKOTro
3BEpPTAETHCH TOW, XTO HAMAra€TbCsl BUBYMUTH ic-
TOpPIi0 BJIACHOI KpaiHu. Mexi B 4aci, mpocTopi,
KYJIbTYpl CTBOPIOIOTb YMOCSXKHY OJVHHUIIO Liv-
Biji3aliil.

A. ToltH6i migkpecsioBaB, 10 IMBiIi3allig - 1e
KYJIbTYPa, SIKa Jocsrja Mex camoineHTudikarii.
KoxkHa 1uBisizaliiss npejcras/isie cob60w JiOKa-
JIbHE YTBOPEHHS, L0 XapaKTepU3yETbCA TIJIbKU
MOMYy IIPUTaMaHHUMHU PUCAMHY, i TUM CAMUM BiJI-
PI3HAETHCA Bij, BCiX iHIIMX LMBiIizauin. Lusimi-
3alil BiAMIiHHI 0fHAa BiJ OHOI 3a CBOIMH LIIHHOC-
TAMHU, TUNIAMHU KYJbTYPHOI AiAJIHOCTI, MaTepia-
JIbHO-TEXHIYHUM MiAIPYHTAM, CIHPAMOBAHICTIO
icropryHoro po3BUTKy. CyTTEBY poJib ¥ popMy-
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BaHHI, PO3BUTKY Ta camoigeHTHIKaLii 1{UBiJIi-
3auil Bifjirpae came AyXOBHHUH KJIIMAaT: KOXKHA
LMBLJi3allif CTBOPWJIA CBiMl iHAUBIAYaJIbHUN XY-
JIOKHIM CTWJIb. TaKUM YUHOM, 00’€EKTOM iCTOpHU-
YHOIO aHaJli3y NMOBUHHI CTaTH CAigA JyXOBHOI
JUSIJIbHOCTI, 1[0 BUPQXKAIOTbCSI B 00pa30TBOPYO-
MY MUCTeLTBI, My3ULi, JiTepaTypi.

Ille oxHiero poboyoro Kareropiero y A. ToitH6i €
MiX1apiB’sl, a60 TPUBOKHUH 4ac. lle XaoTUIYHUU
nepios, Mix 3aru6esuIl0 OJHOrO CyCHiNIbCTBA i
MilHECEHHSAM iHIIOro, adiJiioBaHOTO 3 HUM: Ha-
npukaaj, TeMHi Bikd B EBpoli MiXK 3arubesito
eJIJIIHI3My | BHHUKHEHHSAM 3axiJHOT0 XpUCTUSH-
ctBa. Jlo kaTteropii ¢inocodii icropii A. TorlHOI
HaJIEKUTD | MOHATTA BHYTPILIHbLOTO IIpoJieTapi-
aTy — CYKYIHOCTI JItoJled B CYyCIiJIbCTBI, fIKi Hi-
YHM He 3000B’sI3aHi 1IbOMY CYCIJIBCTBY, KpiM
cBOro QisM4HOro iCHyBaHHS, X04a BOHHU L[IJIKOM
MOXYTb CTaTU JOMIHYIOYUM €JIeMEHTOM Yy CyC-
nizbCTBI, adiniiioBaHOMY 3 nonepesHiM (Hanpu-
KJ1aJl, XPUCTUAHU B IepioJ 3aHenaay esIiHICTH-
YHOro cycnisibcTBa). [loHATTA 30BHIIHBOrO
[IpoJieTapiaTy ONMCY€E CBIT BapBapiB, AKI 0TOYY-
I0Tb JIaHe CYCIiJIbCTBO i 00’'€IHYIOTh CBOI 3yCHJI-
Jisl 3 BHYTPIIIHIM npoJsieTapiaToM JJid pyrHanil
LIbOI'0 CYCIIJIBCTBA B IepioJ; BUUYeplaHHA HOro
TBOpYOro noreHyjiany. OCHOBHUMHU KaTeropisMu
y [AOCJHiJHMKA BUCTYINAKOTb TaKOX 3arajbHa
JleprKaBa i 3arazibHa 1epkBa. Lli opranisarnii KoH-
LEHTPYIOTh y COo6i BiZIMOBi/IHO Bce MOJIITHYHE i
peJiiriiHe KUTTSA CYCHIJIbCTBA, B SIKOMY BOHHU
BUHUKIJIU.

[pyHTyrounch Ha 1ux nepeaymoBax, A.ToiH6i
3[IMCHUB CBOE TUTAHIYHe NOPiBHSAJIbHE BUBYEH-
HA nuBidi3anii. Bin gocaiguB nuTaHHA, 9K i 90-
My BUHUKAKOTh LIMBLIi3aLil, AK i Y0OMy BOHU pO3-
BUBAIOTbCS, K | YOMY BOHM TMHYTb, a TaKOX
MpoaHaJsi3yBaB IPUPOAY YHiBEpCAJIIbHUX JlepKaB
1 yHiBepCca/JIbHUX L|epKOB, 'epOITYHUX €Il0X i KOH-
TaKTIiB MK [[MBUIi3aLliAMU B IPOCTOPI Ta Yaci, a
TaKOXX IMEePCIeKTUBU [iAJIbHOCTI JOCHiJHUKIB
iCTOpUYHOTO MOJIS JIFO/ICTBA.

Cnyparoyuch Ha OCTaHHI JOCATHEHHH icTopil Ta
apxeouJiorii, A. ToiH6i BugiuB 21 cycnijibCTBO
(umBinizaniiiHy cucteMy), a 3aBepILYIOYU CBOIO
pob6oTty Haj «JlociimkeHHAM icTopii», BiH 36i-
JIBIIMB KiJbKICTb HuBiIi3anii 1o 37 [9, c. 446],
cepeJ;, IKUX >KUBUMHU € II'SITh CYCHiJIbCTB: 3aXif-
HO-XPUCTHUSAHCbKE; MPaBOCAaBHO-XPUCTUSHCBKE;
iclamMcbKe; gajiekocxifiHe; iHAyicTcbKe. Ilpore
Mi3Hille JOCJIHUK 3a3HayaB, L0 icJlaMCbKe Cy-
CHIJIBCTBO CKJIAJAETHCA 3 ABOX CAMOCTIMHUX CY-
CHIJILCTB — apabcbkoro Ta ipaHcbkoro. [IpaBoc-
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JIaBHe CyCHIJIbCTBO PO3IMaJIOCd Y HbOI'O HA OCHO-
BHe IIpaBOCJIaBHe i paBocaaBHe B Pocii, a gase-
KOCXi/lHe - Ha OCHOBHe jasnekocxifHe (y Kurai)
Ta gasnekocxigHe B AnoHii Ta Kopel. OTxxe, HUHI
icHye BiciM nuBinizanii, xouya A. ToitH6i migkpe-
CJIIOBAB, 110 iX ciM. Ha Moro gymKy, Bci Li cyci-
JIbCTBA € LMBUII3aliIMU TPEThOr0 IMOKOJIIHHS,
AKUM NlepeJyBaivd LUBLIi3anil nepuoro i Apyro-
r'0 ITOKOJIIHHAL.

Hamarawyuch NOSICHUTH BUHUKHEHHS IMBIJIi-
3aniy, A. ToliHGI BBaXKkaB, 1110 Ir'eHe3a IMBiTi3allii
00yMOBJIeHa He OJJHUM QaKTOpOM, a IX CyKyIHi-
cTio. PacoBi esiemeHTH Ta reorpadiuHe cepefo-
BUILlE Bifirpal0Thb IEBHY, ajie He BUpILIaJbHY
poJsib y 1iboMy mpoleci. Cama pacoBa kiacudika-
i, 3a 3ayBaXeHHAM ICTOpPHKA, € HeJO0CKOHa-
JIOI0, a reHe3a LMBIi/Ii3alliil BUMarae TBOpPYMX 3y-
cuJIb BCix pac. Teopia BM3HA4Ya/IbHOI poJii reor-
padidyHOro cepenoBHIla B MOSICHEHHI TeHE3UCYy
MBiTi3anii Takoxx BpassuBa. A. ToilHG6i cTBep-
JUKYBaB, 110 OyAb-Ki reorpadiuyHi ymMOBU MoO-
KYyTb OyTHU aZleKBaTHUM CepeJOBUIIEM [Js1 BU-
HUKHEHHS LMBLIi3anin. [IpyyrHa renesucy Kpu-
€TbCA He B €IUHOMY (PaKTODi, a B IOEIHAHHI Je-
KiJIbKOX (aKTOpiB 32 YMOB NOSIBU MO3UTUBHOI'O
BUpILIAJILHOTO YUHHUKA. TaKUM YUHHUKOM BiH
BBa)KaB «BUKJIMK-i-BIIMOBiZb», 3TiJHO 3 SKHUM
pyx BIiepe[; MOB’sI3aHUM 3 aZIeKBAaTHOW BiJiNo-
Bi/I/I10 HAa BUKJIMK iICTOPUYHOI cUTYyalil. BUKIUMKH
COpHUAITb NepexoAy LMBII3alii Ha BUILIMHU pi-
BEHb PO3BUTKY.

Jloc/iIHYK JIMIIOB BUCHOBKY, 110 HECHPUATJIU-
Be OTOYEHHH € CWJIbHUM CTHUMYJIOM JJIl 3apo-
JoKeHHd UuBinizanin. [Ipore, icHyl0Th neBHi Me-
Ki, MeBHa Mipa cyBopocTi BUIpPOOYBaHHS, 3a
AKUMH L1eM 3aKOH BTpada€ CuJy. [cTopuyHi BU-
KJIUKHY, SKI € IPUYUHO BUHUKHEHHS I|UBiJi3a-
uii, y A. ToiiH6i € ogHUM i3 pisHOBUAIB dinocod-
CbKOI'0 yfIBJIEHHSl PO BUKJMK B3araji, AKUU
MO>Ke OYTH B KHUTTI IK KOHKPETHOI JIIOJJUHH, TaK
1 pisHux conjanbHux rpym. Ilo crocyerbcs Bu-
KJIMKIB IIMBiJIi3allilf, TO BOHH MNOJiJSI0OTbCI Ha
reorpadivni (BUKJIUKU HECIIPUSATIUBOTO HABKO-
JIMIIHBOTO CepejioBUILA) 1 JIOACBKI (30BHILIHSA
arpecis). BaxxiMBUM B KOHLeNLii icTopuka € Te,
1110 MPUYMHA BUHUKHEHHS LUBUIi3alil MOJsIrae
He y BHYTPIiIIHbOMY OpPO/IiHHI, a B 30BHILLIHBOMY
BiZJHOCHO cycmisibcTBa ¢pakTopi. 3riiHO 3 KOHIe-
nuieto A. ToliH6i, epeKTUBHUM € He TOOJUHOKU I
BUKJIMK, a IXHA MOCHiJIOBHICTb, fKa IOCTiHHO
CTUMYJIIOE LIMBiJIi3allilo 10 BifgnoBizen i, Takum
YUHOM, 10 PO3BUTKY. BiH BBaxas, 1110 cepid Bij-
NOBiIed HA BUKJIMKU CTUMYJIKOE 3POCTAaHHS, i B
Mipy 3pOCTaHHA IMoJie Jil 3CyBa€TbCd, INepeMi-
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L[AI0YMCh i3 30BHILIHBOT'O OTOYEHHS Y BHYTPiLl-
HIO COLiaJIbHY CUCTEMY CYCIiJIbCTBA. TaKUM 4M-
HOM, TUIbKH NEepPIINY BUKJIMK BACTYIA€ 30BHILL-
HiM, a pellTa BUXOAUTH 3CepeJUHU caMOl LUBI-
Jii3auii. BianoBigHO 10 3aKOHY «30J10TO1 cepesu-
HU» A. TollHOI, BUKJIUK He TIOBUHEH OYTH Hi 3a-
Ha/ITO C/Ia0KUM, Hi 3aHaZTO CyBOPUM, OCKIJIBKU Y
nepuioMy BUNAJIKY BiANOBiZb He Oy/ie ajleKBaT-
HOI0, a y ApyroMy — He3/0JIaHHI TpyAHOLIi MO-
KyTb 3yIIMHUTHU 3apOJPKEeHHS 1 pO3BUTOK LIUBiJI-
3alil.

CytTteBuM ajs KoHuenuii A. TOMHOI € MOHATTA
MiMe3UCy, IKWH, HA KO0 YMKY, JIEXKUTb B OCHO-
Bi iCHyBaHHS BCiX CycnisibcTB. MimMe3uc - 1e co-
Lia/IbHe HAC/AiAyBaHHSH, AKe MOXHAa BU3HAYUTU
AK MPUJIY4YeHHA yepes iMiTallito 0 COLiaJIbHUX
LiHHOCTeH. IcTopuk BUAISE BA BUAW MiMe3u-
Cy: B IPUMITUBHUX CYCIiJIbCTBaxX HAC/IiyBaHHA
CIpPAMOBAHO Ha CTaplle NOKOJIIHHA i BxkKe nome-
pJIMX IpeaKiB, a B LIMBLJIi3aLligX — HA TBOPYi 0CO-
OUCTOCTI, 3aBJAKU SKUM ILMBiJIi3aLis NpsAMye
HIJIIXOM pO3BUTKY. Ciif po3yMiTH, 1[0 Nepuun
BU/, MIMe3UCY BiZICYTHIN y PO3BMHEHUX LUBIJII-
3allisix, OCKIJIbKM 3pOCTaHHS LMBIi3alLil - cripa-
Ba PYK TBOPYHX OCOOMCTOCTEMN YK TBOPYOI MEH-
mocCTi. TBOpYa MeHIUICTh, 11 iHiLiaTUBa, eHepris,
pily4icTh, fIKi 3a6€31e4y0Th IepeMOry, peKpy-
TYETbCA 3 IHAMBIAIB 3 CaMUM pi3HUM COLia/b-
HUM JlocBiioM. KaTacTpoda nounHaeThbcs, KoK
TBOpYAa MEHILICTb BTpayae iHiljaTuBy abo nepe-
CTa€ BIJIMBATU HAa OTOYYIOUYMX. K HAC/III0K, LU-
BlJIi3allig MoXKe 3aCTUMraTH B ifeaJiisalil Ta Haj-
MipHOMY IIaHyBaHHi BJIaCHOI'O MMHYJIOTO abo
AKOrochb edeMepHOro COLiaJbHOTO IHCTUTYTY.
lle € pniiicHoro kaTacTpodoro [Jis LMBiIi3allii,
OCKIJIbKM BOHA He € CTaTUYHOK OJWHULEI0, aJie
BUCTYIIA€ JUHAMIYHUM IIPOLIECOM.

Ha nymky A. TolHO6i, nuBisii3anig - e He oco6u-
CTicTb 260 oprasiaM, a 0co6JIMBUM BU/I BiITHOCHH
MDK JIIOAbMU AK SABULAMHU IHAMBIAYaJbHUMH,
ajle B TOW >Ke 4ac i COLjia/IbHUMU B TOMY CEHCI,
110 BOHM He MOXYTb iICHYBaTH I103a COLjia/IbHU-
MU 3B’si3kaMu [9]. LluBinizauii 3HaxoAsATbcsA y
CTaHi PO3BUTKY 1 IPOXOAATH [€BHI KUTTEBI 11-
KJIM: BUHUKHEHHS (TeHe3HUC); 3pOCTaHHSI; pO3K-
BIT; HaZ1I0M; po3Maz,.

TolH6i BUAIIMB N'ATh OCHOBHUX CTUMYJIIB, SIKi
MOXYTb IO3UTUBHUM YHWHOM BIUIMHYTH Ha re-
He3WC LYBLIi3allil, a came: CTUMYJl IPUPOSHOTO
cepeoBUILA; CTUMYJ 6e3MIiHOI 3eMJli i HOBOI
3eMJli; CTUMYJI OTOYEHHS]; CTUMYJ yaapy (peak-
1[if HA Hamaf) i TUCKY; CTUMYJ1 06MexkeHHs (6if-
HiCTb, pabCTBO, HaI[ilOHA/IbHA AUCKPUMiHALLif).
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Y posyminni nuBizizanii A.ToiiH6i 00’€aHYBaB
NPOCTOPOBHUM i YaCOBUM MiAXOAH, OCKIJIbKU IU-
Biti3awil po3aifg0TbCA HUM Ha TPU MOKOJIIHHA.
[uBinizalil nepuoro noKoJIiHHA YMCJIEHH], aje
HeZIOBrOTpHBaJli, BOHU iCHYIOTb B OJJTHOMY reor-
padiyHOMY cepeOBUIL i 1lle He MalOTh JeprKaB-
HOCTI, LIepKOBHOI opraHisaiiii, po3BUHEHUX HayK
i MUcTenTB. BOHU CXOAATH 3 iICTOPUYHOI apeHy,
AKII0 He TMOIJIMHAITHCA LMBLII3aLi€l0 Apyroro
IIOKOJIIHHA B IPOLIECi TBOPYOTro aKTy. Y AedKux
CYCHiZIbCTBax 3'ABJSETbCA TBOpPYA MEHUIICTH,
[AKa 3/jJaTHa YCBIJIOMUTH BUKJMK cepelOoBHILA i
BifnoBicTy Ha HbOTO. TOAl CycnizIbCTBO B LIJIOMY
3/IIKCHIOE NepexiJ Ha HOBUM 11abeJib PO3BUTKY,
SIKAW XapaKTepPHU3yETbCS CTAHOBJIEHHAM J04ip-
HBOI UBIJIi3aLll, [0 € THYYKIIIO Ta KUTTE3/AA-
THiwow. [IpoTe BiANOBiAbL He 3aBXKAU NPU3BO-
JUTh A0 CTAaHOBJIEHHS MOBHOILIIHHOI IIMBiJIi3allii,
MOXXYTb HAPOJUTUCH «3aCTUIJIi» ab0 «HEI0pPO3-
BUHEeHI» UMBLIi3alii (mosiHesiiwi, eckiMocu).
[luBinizanii Apyroro MoKoJiHHA CIUPaAOTbLCA Ha
TBOPYUX OCOOUCTOCTEMN SIK HOCIIB HOBOr'O YKJ/a-
Ay. i uusinisanil y cBOEMy JUHAMIYHOMY pO3-
BUTKY OyAYIOTb BeJIUKI MiCTa, SIKi Aal0Th Mo4a-
TOK L[IJIMM eloxaM. Y HUX ICHy€ moAi1 mparyj, To-
BapHUI 00MiH, CKJIaJiHa coljia/ibHa iepapxis, BU-
OOpHIi opraHu BJa/iy, IpaBOBa CUCTeMa, CAMOB-
pAAyBaHHSA, noAin Baacted. [liArpyHTAM icHY-
BaHHS LMBI/I3al[id TPeThOI'0 MOKOJIIHHA € peJli-
ril.

[lepeocmucao0YM Te3y NonepesHUKIB PO LU-
KJIIYHICTb pPO3BUTKY UuBLIi3anin, A. TolHO6I
JIIMILIOB BUCHOBKY, LII0 3arubesib LUBiIi3alliil 30-
BCiM He € paTaJIbHOIO 32 CBOEIO MPHUPO/IOI0, X0Ua
VIMOBIPHICTb Takoro po3BUTKY NOZiN OLiHIOBa-
Jacd HUM {K JJOCUTb BHcoka. O6MeXeHicTb Ta
€roi3M NpasJA4MX eJIiT y NOEJHAHHI 3 He3/1aTHi-
CTI0 260 HEYBaXKHICTI0 OGiJNbIIOCTI HacesJeHHs
I0/I0 BJIACHUX il i 3a6e3ne4eHHs1 YMOB, HEO6-
XIJHUX [IJ11 BUYKUBaHHA 1 IPOLBITAHHA BJIACHOTO
CyCIiJIbCTBA, MPU3BOAUTD A0 BUPOJKEHHS 1|UBI-
Jizanil. Asne B Impoueci po3yMiHHS »KUTTEBUX
YPOKIB, ¥ Mipy pPO3BUTKY IHTeJIEKTyaJIbHOI CTO-
POHHU KUTTH, 3a/lydeHHS Kpallux INpeJCTaBHU-
KIiB CyCIiJIbCTBA |0 YIIPaBJIiHHA IIOCTYIIOBO 3p0O-
CcTa€ CBifoMicThb i BifnOBiga/IbHICTD JIIOAEH, 1O
CIIpUSE BUXXKUBAHHIO IUBLIizalil. [lopsig 3 TBOp-
YOI MEHUIICTI0 NacMBHA GibLIiCcTh (MposieTapi-
ar) Oepe y4yacTb y MeXaHi3Mi «BHUKJIUKY-i-
BiIMIOBiZli» yepe3 coljiajibHe HacaiyBaHHA. e
MeXaHi3M NO4YHMHAE AiATH TO/i, KOJU BUKJIUK aj-
pecy€eTbCcA BCbOMY CYCHIJIbLCTBY, HE3aJIeX)KHO BiJl
TUIy i MOKOJIiHHA uuBidizanil. [lacuBHa 6inb-
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LWIiCTh NTOBUHHA «J03PITU» 40 aleKBAaTHOI BiAIO-
Bi/li HA BUKJIMK CepeOBUILA.

Po3MipkoBy04M npo reHesuc nuBijidaniu, Toiu-
HOI BUAINSE ABa LISAXU IX BUHUKHEHHS: yepe3
MyTallil0 Ta 4yepe3 BiJ4yyKeHHd IpoJieTapiaTy
BiZl TBOPYOI MEHIIOCTI paHille iCHYIYUX LIUBIIi-
3allifl. Y pe3yJibTaTi HAPOPKYETHCSA JOYipHS 1U-
BiJTi3allig.

AHasi3yrouyd CTafil0 3pOCTaHHA LMBLIi3alil,
A. ToitH6i O6yB Jajiekuil BiJi KiJIbKiCHOI XxapaKTe-
PUCTUKH 3POCTAHHA SK eKclaHCcil. bisiblie Toro,
MUC/IUTEJb BBAXaB, 1|0 TEPUTOpia/IbHE PO3LIU-
peHHs 3a3BUYaM CyNpPOBO/XKYBaJIOC KPOBOIMPO-
JIMTHMMH BilHaMH i CBilYWJIO CKOpillle He Mpo
3pocTaHHA LuBLIi3anil, a npo ii perpec. 3axon-
JIEHHS] 4y»KUX TEPUTOPIi € 03HAKOI0 HE3AATHOC-
Ti CyCHiJIbCTBA COPABUTUCH 3 BHYTPIILIHIM BU-
KJIMKOM. CTYTiHb OBOJIOZIHHS NPUPOJOI0 TAKOXK
He BUCTYINAE KPUTEPIEM 3pOCTaHHA LUBii3alil.
Bisiblie TOro, 3B€ileHHA TEXHIYHOI'0 porpecy 40
paHry €4UHOTO KPUTEPII0 PO3BUTKY MOXe IPU3-
BECTH /10 HEXTYBaHHS JYX0BHOIO cdeporo.

CyTHicTi0O po3BUTKY LuBinti3auii A A. TolH6i
OyB 3aKOH Iporpecyrwyoro - erepudikarii. Y te-
pMiHostorii A. ToiiH6i, eTepudikanis (3arajibHo-
NPUMHATE 3HAYeHHs CJIoBa «eTepUdikalis» -
oTpuMaHHA edipiB i3 CIUPTIB i KUCIOT) — Lie 3a-
raJIbHOLMBIII3allinHUM TIpoLieC «pO3pedveBJieH-
HA»: 3aMiHa MYCKYJIbHOI eHepril eHepriel napu
B TeXHilli, 3aMiHa nikTorpadiyHoro 3Haka anda-
BiTHUM TOII[0; TOOTO BiH BXKMBaB I|ell TepMiH He
B XiMiYHOMY, a B Hatypdinocopcrkomy i ¢pi3ny-
HOMY CMHCJIaX. 3aKOH eTepudikallil 0XOIIoe
aClleKTH K HayKOBO-TEXHIYHOrO, TaK 1 KyJIbTY-
pHOro poO3BUTKY. [l caMoro » icTopuka fK
IJIMOOKO Bipyro4oi JIIOAWMHU HaWBaXK/IUBIlIO0O
npeAcTaBJisijlacsl pediiriiHa erepudikanis. Ta-
KHUM YHMHOM, eTepudikallis B MiJICYMKY € nepexo-
JIOM Ha HOBHM PiBEHDb BiZJHOCHH — 3 MAaKPOKOCMY
Zo MikpokocMmy. [Ipotupivyua Jlroguxa - Ilpupo-
Jla 3aMIiHIOETBCA Ha npoTupiyyd JlroguHa - Jlro-
JVHa, i 30BHIIIHIA BUKJIMK 3MIiHIOETbCA BUKJIU-
KOM BHYTpilHiM. | filicHo, mounHarouu 3 HoBoro
yacy, coljjajibHi MPOTUpivyys, Ki1acoBa 60poThOa,
peJiiriiiHi Ta HalioHaJbHI NUTaHHSA HabyJU CTa-
TyCy Halroctpimux npobseM. Ha iHauBigyanb-
HOMy DpiBHi eTepudikallisi 03Hayae Bce MeEHILIY
3a/1IeXHicTb BiJ| ¢isiosoriyuHux notpe6 i Bce 3po-
CTAlOYMM BIUIUB MoOpaJibHUX IMpobJseM. OTxe,
KpuTepieM po3BUTKY A. ToliHOGI BBaXkaB mporpe-
CUBHHUU PYyX Y HaNpsIMKy CaMOBM3HaueHHd. BiH
3a3HayaB: «|HIIMMU C/1I0BaMH, NIpoLeC, AKUM MU
aHaJsli3yBa/iy, He MPOCTO CIPOLIeHHA 3aco0iB, a
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nepeHeCceHHs eHepriy, 3pyllieHHd 3 OibLI HU3b-
Koi chepu 6yTTA B cdepy Aii OGiabLI BHUCOKOTO
piBHA. MOXJIMBO, MM TOYHille BUSHAYMUMO IPO-
11eC, Ha3BaBLUM HMOr0 He «CHPOILLEHHAM», a «eTe-
pudikariero» [9, c. 201].

AK MOXX/IMBHHM NPOrpecyrouu pyx LMBiiisauii —
TaKVMM IIMTAaHHAM 33/iaBaBCed iCTOpUK. BiaTos-
XyHUYMCh Bif] IOCTYJIATy PO LIHHOCTI 0COOUCTO-
CTi, BIH CTBEp/>KyBaB, 110 PO3BUTOK LUBIIi3aLil
00yMOBJIEHHH 3MiHAMU Yy BHYTPILIHbOMY CBITi
KOXKHOI JIIOAWHU. Y pealbHOMY KUTTI Lii 3MiHU
Bi/I0YBalOTbCA 3 TBOPYOI MEHILICTIO, y TOM 4Yac
SIK OI/IBILICTb He Nepex0JUTh Ha HOBUM 111abesb
ocobucTicHOro po3BUTKY. lle i crae ronoBHOMO
NPUYHMHOI BUHUKHEHHA Lie OLHOIr'0 MpOTHpiy-
Ys1: MEHIIICTb — GiJIbIIICTb. 3 PO3BUTKOM LIUBIJIi-
3alil 1A npipBa pPO3POCTAETHCS, 110 BpPEILITi-
pelT MoXe NMPU3BeCTH 0 HaAJI0My LiMBIIi3alil.
Came B mpoueci 3pOCTaHHA HAPOKYETHCS YHi-
KaJIbHa KYJIbTYpa, aJKe JO0CBiJ KOXXHOI LIMBIJIi-
3aLii € HeMmOBTOPHUM. YuM [J0Blle LUIAX, IPOK-
JIeHUH 1 MBiJi3alli€l0, TUM HENOBTOPHIIIUM € ii
xapakTep. [lpouec audepennianii nuBinizanin
BiIOYBa€TbCs Ha IJIMOMHHOMY PiBHi, OXOILIIOIO-
YM Taki cpepu [K CBITOIJISA] 0COOUCTOCTI, KyJib-
Typa, MucTenTso. Ha Bigminy Big O. lllneHrsiepa,
SIKUW MOSICHIOBAB BiAMiHHOCTI nuBinizanin (y O.
lllneHrsepa - KyJAbTyp) BiIMiIHHOCTAMHU npade-
HOMEHIB (IEpBUHHUX CUMBOJIIB, L0 JIeXXaTb B
OCHOBI KoHOI 1uBini3anii), A. ToiiHGi cTBep-
JPKYBAB, L0 Ha IIOYaTKOBOMY eTalli MOXXHa rO0-
BOPUTH PO BHYTPILIHIO €QHICTb BCIX LUBiIi3a-
1iH, a ix ni3Himi BigzMiHHOCTI 06yMOBJIEHi Hemo-
BTOPHICTIO )KUTTEBOI'O LIJIAXY KOXHOI L|UBiIi3a-
1.

Craaig HaasoMy nuBinmisarnii, 3a A. ToiH6i, no-
YUMHAETHCA 3i 30010 B aZleKBaTHOMY QYHKIIOHY-
BaHHI a/ITOPUTMY «BUKJIMKY-i-BijIOBiZi», TOOTO,
KOJIM MEHIUIICTb BUYEPIYE CBiM TBOPUYUM MOTEH-
LiaJl. SHWXKYEThCA piBeHb JOBIpU NpoJsieTapiaTy
J10 eJiith. Jlo TOro 7k, i MexaHi3M MiMe3UCy MOXe
OyTH TPpUTrepoOM LIbOMY HaJJIOMy. Y LUBLIi3aLligX
JIpyroro noKOJIIHHAI BiH OpiEHTOBaHMWMU Ha MaW-
OyTHE. 3BOPOTHUM OOKOM I[bOT'O BUCTYMAE BiA-
MOBA Bi/Jl 3BMYailB, 1110 CTABUTH IIiJ 3arpo3y CTa-
OUIbHICTL MEBHOTO CYCHiJIbBHOTO YCTPOM, AJIs
AKOT0 TpaJAuLis i 3BUYal € [eMEeHTYIOYUM MaTe-
piasom.

IcHye aBa KiHLEBI cueHapil 3aBeplieHHs ¢a3u
HaJJIOMy: po3mnaj LUBLIi3aLil 44 BUXif 1i 3 KpU-
3u. Ilepexin nuBiIizauii fo crazil po3naay Bif-
OyBa€TbCA y BUMNAJIKY, K0 MEHIIICTb 6araTo-
Pa3oBO HEBJAAJIO BiJIMOBiJIA HA TOW CaMHUU BH-
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KJUK. Po3naz nuBiizanil cynpoBOAKy€ETbCA I10-
ABOI0 TPbOX BEpPCTB HACeJIEHHA: NpPaBJIA4YO0l Me-
HILIOCTI, 110 BTpaTWJa TBOPYUM MOTeHLiasl, aje
6a)kae 36eperTu CBOIO BJAAy i OyAye yHiBepca-
JIbHY JeprKaBy; BHYTPIIIHbOrO IpoJieTapiaTy,
1[0 BTPATUB Bipy B ifjeasd MeHIIOCTI i HaMmara-
€TbCA CTBOPUTU BCEJIEHCBKY LI€pKBY; 30BHIIl-
HBOr0 IIpoJieTapiaTy, L0 HAMAraeTbCAd 3HULUTU
BXe C/1abKy LMBiIi3alito. Jlulie AyxoBHA TpaHC-
dopmMallisi Moke BHBECTU CYCHiJIbCTBO 3 M€l
kpu3u. g TpaHcdopmallisa NOBMHHA NPU3BECTU
J10 CTBOPEHHA HOBOI, BULLOI peuirii, 10 HaJuXa-
THMe IPOMaJIAH Ha HOBI TBOpYi 3BeplieHHs. [1o-
JIIOHY peJIirito Mo>ke CTBOPHUTH HOBA TBOpYa Me-
HILICTB, AKa 3apOKYETHCA Y HaZpax NpoJieTapi-
ary. XpucTusiHCbKa no3ulisa A. TolH6I nocay-
»KHJIa TaK0K OCHOBOIO /I MOLUYKY | BACYHEHHA
HUM Opomo3uliii o0 06’€HaHHSA JIOACTBA B
paMKax BCeJIeHChKOI LIEpKBU 1 BCeJIeHChKOI Jiep-
*kaBH. Jl11 06’eAHAHHS Pi3HUX BEPCTB CYCIiJIbC-
TBa HOBA peJliris NOBUHHA BTIJIUTH B cO6i MaHTe-
ictuyHui igean [9]. OTxke, peJiiriiHa o3HaKa 1o-
pA/ 3 TEPUTOPIaJIbHOI BUCTYIUJIA HE3MIHHUM
KpUTepieM y kiacudikalii uuBiiisanin, 3amnpo-
IIOHOBAHUX aHTJIIKCbKUM iCTOPUKOM.

BUCHOBKU

A. ToitH6i 37ilicHUB rpaHAio3HYy cnpoby mnpej-
CTaBUTH ICTOPIIO JIIOJCTBA AK NOCIiJOBHUH JIaH-
[[IOT BUHUKHEHHS, 3pOCTaHHS, 3aHeMNany, 3aru-
6eJ1i Ta HOBOI0O BUHUKHEHHS 1iBiizalii. [IpoTe
HOro Teopiro MiAITpUMaJIM JJaJieKo He BCi OCi/-
HUKHU PO3BUTKY ICTOPUYHOIO MpPOLECY JIIO/JCTBA.
MeTtopoJsioriyna yactuHa koHmnemniii A. ToHHO6i
BUKJ/IMKaJla KPUTHUKY 3 OOKy MOro OINOHEHTIB.
BusHarouyd BCIO MacHITabHICTb aBTOPCHKOIO
NPOEKTY, HEOOXiZTHO BiAMITUTH, 1[0 BiH He 3aB-
KM OYB MOCJiJOBHUM HaBiTb 1100 3asiBJIEHUX
HUM TEOPeTUYHUX MiJXO0IB. Horo ki1acudikaris
LMBI/Ii3ali He Ma€ YiTKUX KpUTePIIB BUJiJIEHHSA
caMHX IMBiJi3allif, BHACJiJOK 4YOro 3aJIMIIA€ETh-
C HEe3pO3yMIJIOK KUIBKICTh LMBIMi3alii, BUII-
JieHuX ictopukoM. Cami pyTypoJsioriuHi norsisagu
A. Toin6i focuTh HeBU3HaAYeHi. PosropHyTy
KPUTHKY MO>XHa 3YCTPiTH B poOOTax, 30KpeMa
[1. CopokiHa. PocilcbKO-aMepUKaHCbKHUM COlli0-
JIOT HAIoJISATaB, 1110 MO/iOHOCTI, HA IKUX POOUTH
akueHT A. ToiH6i, € a60 XMOHUMHU, a60 Mepeolli-
HeHUMHU. [1oro/>Kyr04mch 3 NEBHUM 3/100YTKOM i
YacTKOBOI icTMHHIcCTIO aHasizy, [I. CopokiH
BBaKa€ OJHO3HA4yHi GOPMYJ/IIOBAaHHSI MOMUJIKO-
BuMH [10].
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BputaHcekuit ¢isocod Ta icropuk P.Jx. Kosri-
HI'BYJ, MiAJaB KPUTUL TeOpito JIOKAJIbHUX LUBIi-
Jli3aniii 3a te, wo A. ToiiHO6I po3iiuB icTopito Ha
OKpeMi, B3aEMOBUKJIIOYHI YAaCTHUHH, NIPU LLOMY
3amepeuyoyd  0Oe3NepepBHICTb  ICTOPUYHOrO
NpoLeCy Ta B3aEMOJII0 MOT0 OKPEMHX YaCTHH.
Jo Toro x Ha Aaymky P.Jx. KosniHrsyga,
A. ToitH6i HenmpaBUJIbHO PO3yMiB B3a€EMOJiI0 ca-
MOTO iCTOpHKa Ta iCTOPUYHOrO NpOLecCy, KUK
nisHaeTbcst. [1oAibHO [0 TOro fIK pi3Hi YaCTUHU
icropuyHoro mnpouecy y A. TolHG6i He Oyau
NOB’sI3aHi B €/JUHE 1IiJIe, CaM iCTOPUYHUH NPOLeC
Ta ICTOPUK TeX NPOTUCTABJIEH] OJAUH OJHOMY:
«li aBi siHIl B KiHIEBOMY paxXyHKy (aKTUYHO
CXOAATBCA HA OJAHOMY U TOMY K: icTOpiA nepet-
BOPIOETHCA HA IPUPOAY, @ MUHYJIE, 3aMiCTh TOI0
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Abstract. The thesis is devoted to the comparative study of the dialogical genre
“argument” in the present-day British and Ukrainian language pictures of the
world. This type of investigation has been the first so far in the field of
comparative linguistics that deals with human communication. Argument is a
widespread type of day-to-day communication, namely a kind of dialogue that
finds its verbal conceptualization in English and Ukrainian. The general idea of
argument can be formulated as an emotionally coloured verbal communication
between partners who differ about something and try to convince each other in
the righteousness of one's position. Such a general scheme of argument
interpretation is modified in the structures of ethnic languages. Thus, the terms
argument and cynepeyka reflect the existing differences between two nations as
for the type of interaction itself. The crucial difference is understanding of
argument as a verbal exchange in British society and a verbal contest in
Ukrainian one. One more allomorphic feature is that the British typically tend to
get excited in argument, the fact reflected in the semantic components a heated
or angry interaction. The next verbal specification argument gets in a number of
its forms or subgenres. A closer comparative look at such kinds of argument as
debates, polemics, dispute and discussion is suggested. The main differences

INTRODUCTION

One of the priorities of modern anthropocentric
linguistic studies is consideration from a new
paradigm angle of those already partially re-
searched discourse activities that shape their fi-
nal results, namely in the form of different dia-
logical genres. In this paper the understanding of
close interrelation between man and one’s lan-
guage, communication, discourse, dialogue and
its forms or genres is promoted. A human being
as a member of an ethnic community is a person
that does not only communicate within the frame
of this or that dialogical genre but also nominates
different interactional activities produced by and
in society one dwells in.

Dialogue as an everyday condition of a person’s
social and biological existence is embodied in
various genres the knowledge of the set rules of
which is crucial for communication to proceed
successfully. Argument (as a genre) is one of
those socially important and inherent forms.
Through the history of human development, it

Section “Languages”

and common features of the genres are established.

Keywords: dialogue; genre; argument; debates; polemics; dispute; discussion.

was converted into a number of its forms or sub-
genres, the most important of which are polem-
ics, dispute, debates, and discussion. The ethni-
cally specific knowledge of the genres was pri-
marily reflected in their names and afterward in
lexicographic sources. The paper suggests a
comparative view upon the given genres and
subgenres in British and Ukrainian lexicographi-
cal tradition which is actually the aim of the sug-
gested research. It's both topical and new as pro-
duces some contribution in the field of modern
comparative studies.

The typological comparison of the semantic
structures of the lexemes that represent subgen-
res of “argument” in English and Ukrainian has
been carried out for the first time in this article.
Thus, the novelty of such a type of a research is
beyond any doubt. Nevertheless, such nomina-
tions were analyzed structurally, semantically,
functionally and pragmatically in the works by
N. Formanovska [4], I. Saytarli [6],
B. Zhumagulova [10], O. Vlasova [9], etc.
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RESEARCH METHODOLOGY

The scientific investigation has been conducted
with the help of the general methods of induc-
tion, deduction as well as componential analysis
of the meanings of the key words designating dif-
ferent genres of “argument” followed by the de-
scriptive method and contrastive analysis aiming
at establishing allomorphic and isomorphic fea-
tures of this or that subgenre conceptualization
within British and Ukrainian ethnic communities.

RESULTS AND DISCUSSION

The psychological dictionary presents the term
argument as follows: an excited emotional verbal
exchange between two or more people who differ
about something [5]. In an argument interlocu-
tors tend to both defend their own position and
eliminate that one of the opponent to establish
the only true point of view on the disputable is-
sue. Taking into consideration the other linguistic
sources devoted to this subject matter, we define
the term under analysis as a genre of dialogue in
which the opponent tries to uphold in a well-
reasoned manner one’s viewpoint on the discussed
problem refuting the proponent’s proofs [9, 110-
112; 7, 567; 4, 42]. Similarly, argument is pre-
sented in the British and Ukrainian lexicography
practices reflecting the collective ideas of such a
type of interaction within these ethnic groups:
argument - an exchange of diverging or opposite
views, typically a heated or angry one [3] and
cynepeyka — c/108ecHe 3MA2AHHS Midc d8oMa abo
Ki/IbkoMa 0cobamu, npu sIKOMy KOMCHA i3 cmopiH
obcmowe ceow dymky, npasomy [8]. The differ-
ences of meanings are disclosed by the semantic
components specifying the types of views /
thoughts (‘diverging or opposite views’ and ‘cBiit
/ mpaBuibHUM') and typical (‘typically’) for the
‘exchange’ explication of emotions with negative
axiological colouring (‘heated or angry’) peculiar
of English. More than that, the meaning of the
Ukrainian lexeme demonstrates several allomor-
phic features of argument conceptualization as,
firstly, ‘3maranus’ (a contest) and, secondly, the
number of people mentioned ‘™Mi>k ABOMa ab6o
KiZibkoMa ocobamu’ (between two or more per-
sons).

The analysis of the empirical material testifies to
the fact that in present-day English argument
serves as a synonymic dominant (head) of the
synonymic row of such nominative units as de-
bate, dispute, squabble, quarrel, disagreement,
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clash, brawl, bickering, polemic, contention, dispu-
tation, discussion, controversy, altercation, faction,
wrangling, etc. [3]; in present-day Ukrainian lex-
eme cynepeuka is the head of the synonymic
row of such units as cnepeuaHHs, cnip, nosemika,
duckycis, He3200u, debamu, ducnym, 062080pEHHS,
cynepevku, debamysaHHsi, JucKymyesaHHsi, etc. [8].

In this article the focus of our attention is also on
the semantic separation of the hyperterms ar-
gument / cynepeuka and hypoterms discussion /
duckycisa, dispute / ducnym, polemics / noaemika,
debates / debamu that are in synonymic relations
to each other, denoting vital communicative phe-
nomena of British and Ukrainian ethnic societies.

The term polemics (from Greek polemikos - pug-
nacious, alien) nominates the type of argument
which presupposes the confrontation of speakers
as well as opposition of different thoughts, ideas,
views [9, 111; 6, 89]. Functionally argument and
polemics unfold around the basic thesis and dia-
logue partners aim at asserting their own views
upon the issue discussed. Polemics as a term is
typically used in case the argument tends to have
a prolonged character; more than that, it is car-
ried out between people through printed / elec-
tronic papers, magazines, journals, social net-
works or public (i.e. the official format of interac-
tion) oral communication and the positions pre-
sented are radically different. Thus, it goes, for
instance, about literary or scientific polemics.

The British and Ukrainians conceptualize this
type of interaction and reflect it in verbal forms
in such a way: a piece of writing or a speech in
which a person argues forcefully for or against
someone or something [2] / a strong verbal or
written attack on someone or something [3] and
cynepeyka 8 npeci, Ha 36opax, ducnymi mowo npu
062080peHHI sIKUX-He6Yydb HAYKOBUX, NOAIMUYHUX,
AimepamypHux i m. iH. numaub [8]. The differen-
tial semes in the English meaning are the mark-
ers of actual confrontation - ‘1) verbal / a speech
or 2) written / a piece of writing attack’ specified
by the semantic element ‘forcefully’ / ‘strong’.
The Ukrainian meaning contains the components
that outline the location of the verbal exchange
(‘B mpeci, Ha 360pax, aucnyTi) and qualitative
characteristics of the issues brought wup
(‘HayKOBUX, NOJITUYHUX, JITEPATYPHUX ).

Polemics is considered to be an uncomfortable
type of argument. The reason is that no postu-
lates of Quantity, Quality, Relevancy, Manner and
Politeness are observed in this type of dialogue
[1], and that’s exactly the cause of it being the ex-

5002


https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/piece
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/speech
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/person
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/argue
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/forceful
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/speech
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/piece

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 10

ISSN 2413-9009

ample of counter-culture of communication [6,
89]. The high emotional tenseness of the interac-
tion leads to understanding it as “a heated argu-
ment.” That's why the most probable variant of
its future development is its conversion into an
open confrontation: the opponents hold by their
opinions and no synthesis of the views takes
place.

Thus, the communicative situation of polemics in
both cultures is characterized by the following
parameters [10]: 1) the presence of interlocu-
tors: two or more; 2) the character of relations:
official; 3) the situation: a contest; 4) the subject:
the righteousness of one’s own thoughts; 5) the
intention: to be the best or better than the oppo-
nent; 6) the aim: to defend one’s viewpoint and
become a winner; 7) the way: persuasion with
the help of logical means; 8) the means: presen-
tation of personal arguments and proofs; 9) the
social sphere of life: science, literature, politics,
media, etc.; 10) prolongation in time (and space).

The difference of polemics from discussion lies in
different aims of the dialogical genres. Discus-
sion (from Latin discussio - investigation, review)
is a public argument, the aim of which is clarifica-
tion and collation of different (contrary) points of
view in order to find out the truth or for the cor-
rect solution of a contradictory issue [6, 89].

If the British understand discussion as giving a
problem one's careful consideration with the aim
to reach a decision or ideas communication (‘to
reach a decision or to exchange ideas’) [3],
Ukrainians put an accent not on the performance
but rather on its character (‘minpoke, my6JiiuHe,
cnipHe nuTtaHHsA') [8]: cf. the action or process of
talking about something in order to reach a deci-
sion or to exchange ideas; a conversation or de-
bate about a specific topic and wupoke nybaiuHe
062080peHHS 51IK020-HEOYJb CNIPHO20 NUMAHHS;
cnip, cynepeuka okpemux ocib, cnigbecidHukig [8;
3]

Thus, the participants of discussion comparing
contrary judgements aspire after coming to one
conclusion, finding a basic solution or determin-
ing the truth. In contrast to discussion, the aim of
polemics is another one: one needs to gain a vic-
tory over the opponent, namely to defend and
assert one’s position through convincing and
clear arguments. That's why it's worth mention-
ing the fact that discussion is a more effective
means of persuasion as the interlocutors come to
some conclusion on their own [9, 111].
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Therefore, the communicative situation of dis-
cussion is similarly characterized by the follow-
ing features [10]: 1) the presence of interlocu-
tors: two or more; 2) the character of relations:
official; 3) the situation: a contest; 4) the subject:
the righteousness of one’s own thoughts; 5) the
intention: the search for the problem solution
and compromise; 6) the aim: to reveal or find out
the truth; 7) the way: persuasion with the help of
logical means; 8) the means: verbal presentation
of arguments and proofs; 9) the social sphere of
life: science, gatherings, media, etc.; 10) a stand-
ing order: time-limits and regulations of
speeches of equal participants by the moderator
or master of ceremonies.

Debates (French debats, from debatre - to argue)
is a kind of argument, an exchange of thoughts
that starts on finishing a problematic presentation
(report, statement, account at the gathering or
conference) [6, 89], occasionally covered by mass
media.

In English and Ukrainian, the meanings of the
lexemes debate and debamu coincide in the ar-
chiseme ‘muckycisi; o6roBopeHHs1 nuTaHHs', cf,
debate - a formal discussion on a particular mat-
ter in a public meeting or legislative assembly, in
which opposing arguments are put forward and
which usually ends with a vote [3] and debamu -
062080p€EHHA _AK020-HEOYOb NUMAHHA, O0OMIH
dymkamu; cynepeyku, duckycii [8]. If isomorphic
semes are ‘opposing arguments are put forward
and ‘cynepeuku, duckycii’, then the allomorphic
features are revealed in a number of semantic
parameters of the unit debate: ‘formal’, ‘in a pub-
lic meeting or legislative assembly’ and ‘(ending)
in a vote’. Thus, the English semantic structure of
the lexeme is more detailed and profound in its
“debates description”.

The following structural parameters constitute
the communicative situation of debates common
for the cultures viewed in the paper [10]: 1) the
presence of interlocutors: two or more, including
the master of ceremonies and audience; 2) the
character of relations: official; 3) the situation: an
exchange of thoughts as a reaction to the speech
produced by one of the participants; 4) the sub-
ject: the righteousness of the thought; 5) the in-
tention: to specify and to deepen information on
the issue; 6) the aim: the truth and clearance of
the point; 7) the way: persuasion with the help of
logical means; 8) the means: personal arguments
and proofs; 9) the social sphere of life: business,
science, politics, media, etc.; 10) a set of rules as
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for the time and speech limits of the equal par-
ticipants of argument, regulated by the modera-
tor.

Debaters should stick to the suggested ethnically
specific rules of conduct, as well as the time limits
of different stages of the debates specified by its
format and given by the moderator. Debates are
conducted either in the presence of audience or
not.

Dispute (Latin disputare - to consider, to argue) -
typically covered by mass media public argument
about socially or scientifically vital issues con-
ducted by a wide range of experts [9, 111; 6, 89].
In the English dictionaries dispute is revealed as
some verbal disagreement: an argument or dis-
agreement, especially an official one between, for
example, workers and employers or two countries
with a common border [2; 3]. The academic
Ukrainian lexicographic source presents dispute
as ny6.ivHull cnip Ha Haykosy, AimepamypHy i m.
iH. memy (public argument about scientific, liter-
ary issue) [8]. Thus, there is a difference in the
second functioning archiseme ‘disagreement’
(‘HemoromxkenHs’), and differential semes of
quality (‘an official’ vs ‘my6JsiiyHMI; Ha HAYKOBY,
JitepatypHy Temy'). Besides, the British specify
the sides of confrontation: ‘workers and employ-
ers or two countries with a common border’.

Dispute doesn’t presuppose the actualization of
contrary thoughts. In this dialogue the uncer-
tainty of participants comes out as a result of
which versatile thoughts as for the issue dis-
cussed are produced and a range of common
viewpoints rise. Dispute doesn’t lead to practical
conclusions. For the complexity of the problem
there is no definite final solution, the situation
typical for the collective talks of moral, political,
scientific, literary, professional character [10].
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