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Experimental studies were conducted on the population of rabbits of the
Poltava Silver breed on the basis of the experimental rabbit farm of the Cherkasy
Research Station of Bioresources of NAAS. The fertilization ability of rabbit sperm
and the features of embryonic and postembryonic development of young animals
depending on the season were studied. To assess the main indicators of the
microclimate, an Electronic microclimate analyzer “EMA-5" was used. It was
established that the concentration of carbon dioxide in the room was within the
permissible limits - 970 ppm in winter, 982 ppm - in spring and 1210 ppm - in
summer. Atmospheric pressure in all seasons was at the level of 751-754 mm Hg. st.
The average daily illumination in the room was 47.5 Lx in winter, 81.5 Lx in spring
and 87.8 Lx - in summer, that is, it corresponded to the permissible parameters. The
exception was the winter season, during which the average daily light levels were
26.9% lower than the minimum permissible value. The reproductive qualities of
rabbits using artificial insemination technology were experimentally studied. In
addition, the individual development of the resulting offspring under conditions of
maintenance in a capital production facility. Studies of sperm productivity
indicators of males and reproductive ability of females depending on paratypic
factors showed their seasonal variability. In particular, according to these
indicators, the highest sperm productivity of males was observed in the winter
period, and the reproductive ability of females was in the spring. The lowest sperm
productivity of males was in the summer - during the period of high air temperatures,
and the lowest reproductive ability of females - in winter when kept in a capital
rabbits without heating. In the process of research, a clear pattern was revealed
regarding the gradual decrease in the vast majority of sperm productivity indicators
of males and an increase in the reproductive ability of females from winter to
summer. The analysis of variance showed a significant influence of the season on
the vast majority of the studied indicators — both on the sperm productivity of males
and on the reproductive ability of females. Therefore, to increase the production
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efficiency of industrial farms with a flow system of meat production, it is necessary
to plan the reproduction of the herd, taking into account the seasonal variability of
the indicators of the reproductive qualities of animals. This applies to the sperm
productivity of males in the summer, in particular, it is recommended to increase the
volume of insemination of rabbits by at least 10%. In addition, to improve the
reproductive ability of females in winter, it is necessary to provide equipment for
heating the queen cell of the required power, according to the calculation of the heat
balance. To improve the industrial technology of keeping rabbits, it is necessary to
additionally study the reproductive qualities of males and females, depending on the
season, taking into account the regulatory parameters of the microclimate when kept
in cages in a closed room and fed with complete granular feed.

Key words: rabbits, microclimate, season, sperm productivity, reproductive

ability.

Introduction. Modern rabbit farming is increasingly adopting innovative
technologies for meat production, largely due to the intensification of young animal
growth. At the same time, new early-maturing rabbit genotypes are being introduced
and kept in metal cages made of galvanized mesh under controlled microclimatic
conditions within closed facilities [1, 13].

Currently, 39 industrial-type rabbit farms are operating in Ukraine, all with a
full production cycle and equipped with modern animal husbandry technologies [5].
Under such intensive conditions, the profitability of rabbit farming relies on
maintaining optimal feeding regimes and achieving high reproductive performance
in breeding stock [6, 10].

Improving the reproductive traits of both males and females positively
influences the production cost and market competitiveness of rabbit meat. Artificial
insemination plays a key role in this process, as it reduces the spread of venereal
diseases and enables more efficient use of the genetic potential of top-performing
male breeders [2].

To gain a deeper understanding of reproductive performance under artificial
insemination, researchers also examine the individual development of offspring.
According to G.A. Schmidt, one of the most critical periods of animal ontogenesis
is the embryonic stage, which in rabbits is divided into three subperiods: the early
(embryonic) stage (1 — 12 days after fertilization), the pre-fetal (middle) stage (13 —
18 days), and the fetal (late) stage (19 — 30 days). At 13.5 days of gestation, the
average weight of pre-fetuses is about 0.12 g, and by 19.5 days, fetuses weigh around
2.8 g and measure approximately 0.7 cm in length. A distinctive feature of rabbits is
their exceptionally rapid intrauterine growth, which surpasses that of most other
livestock species.

In recent years, under industrial conditions involving artificial insemination,
the influence of seasonality on reproductive function has become increasingly
significant, directly affecting the rhythm and volume of rabbit meat production
[16, 18].

A preliminary analysis of the literature reveals insufficient and often
contradictory information regarding reproductive performance in rabbit farming,
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particularly concerning the influence of individual paratypic factors such as seasonal
variation.

In this context, further investigation into the reproductive performance of male
and female rabbits across different seasons is necessary, taking into account
microclimatic factors under cage housing in enclosed facilities and feeding with
complete pelleted feed.

Objective of the study - To evaluate sperm fertilizing capacity as well as the
embryonic and post-embryonic development of young rabbits depending on the
season.

The purpose of the study is to study the fertilizing ability of sperm, embryonic
and postembryonic development of young animals depending on the season.

Materials and methods. The research was conducted on a population of
Poltava Silver rabbits breed on the basis of an experimental rabbit farm of the
Cherkasy Experimental Station of Bioresources, as well as using special equipment
SpermVision (Minitube) of SPE “Progress” taking into account world experience
and using generally accepted methods. The research methods and deadlines were
strictly adhered to. When conducting experimental work, the current DSTU and
instructions for conducting research were adhered to, as well as technological
regulations and regulatory documentation [8, 14].

The final requirements were specified in the process of work.

Indicators of economically useful traits of rabbits were calculated according to
the data of primary zootechnical accounting — according to generally accepted
methods of biometric analysis analyzer “EMA-5" was used, developed by
employees of the Cherkasy Experimental Station of Bioresources of NAAS [15, 19].

In particular, the following were measured monthly: temperature, relative
humidity and atmospheric pressure, as well as illumination and carbon dioxide
concentration. Measurements were carried out in an automated mode every 10
minutes throughout the day using measuring units.

The obtained microclimate indicators were compared with the standards and
hygienic requirements stipulated by the relevant Departmental standards for
technoogical design (VNTP-APK 05.07), and were further systematized by seasons
of the year - winter, spring, summer.

When studying the reproductive performance [2, 9] of male rabbits during the
season of the year, before insemination of female rabbits, sperm was collected,
mainly from the second ejaculate during the first month of the next season (with the
exception of winter - in December of the previous year) from 5 fertile males, after
which, after dilution with a diluent, 10 females were artificially artificially
inseminated (after the first calving and older).

At the same time, sperm was evaluated: by ejaculate volume, sperm motility
and their concentration in the ejaculate, and the total number of active sperm in the
ejaculate was also calculated.

The degree of dilution was also taken into account - based on 50-70 million
motile sperm in a sperm dose. The volume of the ejaculate was measured using a
graduated sperm receiver, the the concentration of sperm - using standard methods
in a counting chamber.
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Greasier motility and sperm motility were assessed using Sperm Vision
(Minitube) special equipment. In addition, males were also evaluated for sperm
fertilizing ability [3, 10, 20].

The study of embryogenesis of female fetuses was carried out at the beginning
of the fertile period at 20 days of age using a special ultrasound scanner "Ultrascan
45" by counting the number of "fetuses". Based on this, the survival of the newborn
litter was determined (number of diagnosed fetuses/number of viable newborn
rabbits).

The technical capabilities of the scanner did not allow for the study of
embryogenesis at the age of 10 days of the embryonic period.

The litter of young animals was weighed in the nest at birth, at 10 and 20 days
of age, and at weaning at 30 days, taking into account the number of rabbits in the
nest, and the average live weight of rabbits was determined. At the same time, the
survival of the litter during the suckling period was also taken into account (number
of rabbits in the nest at weaning/number of viable litters born in the nest) [12].

The research materials were processed by biometric methods on a computer
using the “Statistica 8” software. Based on the results of data processing, the
arithmetic mean M), its error (m), coefficient of variation (Cv), and probability level
(p) were determined.

Results of research. Analysis of the data on the average air temperature in the
room for keeping rabbits without heating in winter shows that it was 4.8°C above
zero (with an external temperature of 2.3°C). This indicator is significantly below
the permissible norm (Table 1).

Table 1. Main indicators of the microclimate of the rabbitry by season

. Winter Spring Summer
. Normative - ; -
Indicator valuel outside | ™ the outside | ™ the outside | ™ the
middle middle middle
Air 12-25 2,3 4.8 10,4 12,9 23,0 22,4
temperature,
°C
Relative air 45-75 83,1 86,9 67,0 78,0 64,0 60,2
humidity, %
Atmospheric 760,0 753,0 753,0 754,0 754,0 751,0 751,0
pressure,
mm Hg.
Carbon dioxide | till 2500 - 970 - 982 1210
(CO2) level,
ppm no less - 47,5 - 81,5 87,8
65

With the arrival of spring, the temperature accordingly increased and was
within 12.9°C in the rabbit's cage and 10.4°C outside. In summer, this indicator
indoors averaged 22.4°C.

In 2020, the average monthly outdoor temperature in the summer period was
more stable than in the past: in June, 23.4°C; in July, 22.9°C; and in August, 22.6°C.
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As in the previous year, during this period, the experimental males and females,
as well as the rest of the livestock, were in a somewhat depressed state, during which
the overall need for water for drinking increased and the amount of feed consumed

Studies of the air microclimate in the rabbit hutch also showed that the
maximum permissible parameters of relative humidity were exceeded both in winter
by 11.9% and in spring by 3.0%, which indicates some shortcomings in the operation
of the supply and exhaust ventilation system. Carbon dioxide in the room was within
the permissible limits — 970 ppm in winter, 982 ppm in spring, and 1210 ppm in
summer. about some shortcomings in the operation of the supply and exhaust
ventilation system. However, with warming in summer, there was a tendency for this
indicator to decrease and stabilize at the level of 60.2%.

Concentration: when analyzing atmospheric pressure, it was found that in all
seasons it was actually at the level of 751-754 mm Hg. Analysis of the illumination
index of the rabbitry showed that its average daily value was 47.5 Lk in winter, 81.5
Lk in spring, and 87.8 Lk in summer; that is, in most cases it met the permissible
standards, except for winter.

Analysis of sperm productivity indicators of males showed its variability by
season (Table 2).

Table 2. Male sperm productivity indicators depending on the season, (n=15)

Indicator Winter Spring Summer
M+m Cv, % M+m Cv, % M+m Cv, %
Ejaculate, ml 1,3+0,07 | 21,15 | 1,3+0,02 7,13 1,2+0,03 9,40
Sperm 448,0+ 12,58 398,7+ 12,79 351,3+ 9,55
concentration, 14,55 13,16% 8,67***
million/ml

Sperm motility, | 7,6 £0,13 | 6,67 7,4 £0,13 6,85 7,3+0,13 6,65
scores

Total number of | 4386+ 23,43 393,1+ 16,34 313,5+ 6,02
active sperm in 26,54 16,59 4 87***
ejaculate, million

Degree of | 7,0£0,37 | 20,20 | 6,5+0,31 18,17 | 5,340,12%** 8,69

dilution of sperm

Fertilizing 82,0 X 88,0 X 78,0 X
ability, %
Note: Here and below the probability level* p<0,05;** p <0,01; *** p <0,001.

However, when measuring the volume of ejaculate sperm, no significant
difference was found, although there was a tendency for its slight decrease in the
summer. When determining the concentration of sperm in the ejaculate, it was
significantly highest (p<0.001) in the winter (448.0 million/ml) and the lowest in the
summer (351.3 million/ml); the difference was 21.58% (the winter period was taken
as 100%). A seasonal pattern of a gradual decrease in this indicator from winter to
summer was observed.
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When assessing sperm motility in ejaculate, in the vast majority of cases, the
highest indicator was observed in winter (7.6 points) and the lowest in summer (6.8
points), although the difference was not significant (10.53%). A tendency of a
gradual seasonal decrease in this indicator from winter to summer was revealed.

When determining the total number of active sperm in the ejaculate, seasonal
variability was also found (gradual decrease from winter to summer). This indicator
was probably highest (p<0.001) in winter (438.6 million) and lowest in summer
(313.5 million); the difference was 28.52%.

Considering the quality of the sperm, the degree of dilution was also changed
before insemination of the females, seasonally decreasing it from winter to summer.
This indicator was probably the highest (p<0.001) in winter (7.0) and the lowest in
summer (5.3); the difference was 24.29%.

A study of the fertilizing ability of male sperm by season showed that this
indicator was highest in spring (88%) and lowest in summer (78%); the difference
reached 10%. In winter, 82% of females were fertilized. Thus, the conducted studies
were on females. Thus, studies of male sperm productivity have mainly shown
probable seasonal variability in most indicators.

The indicators of the reproductive ability of females depending on the season
are given in Table 3.

Ultrasound research of embryogenesis of fetuses at the age of 20 days showed
that the number of newborn viable rabbits from the number of detected fetuses
(embryo preservation of the litter) was 95.2% in winter, 98.6% in spring, and 97.2%
in summer; that is, it was highest in spring and lowest in winter, although the range
of variability was insignificant — at the level of 1.4-3.4%.

Analysis of the multi-fertility of female rabbits showed that this indicator was
probably the highest (p<0.001) in spring and summer (7.1 and 7.0 heads,
respectively), and the lowest in winter (5.9 heads); the largest difference was 20.34%
(the winter period was taken as 100%). In a similar comparison, it was larger in
spring (61.8 g), smaller in summer (61.2 g), and the lowest in winter (59.9 g); the
largest difference was 3.17%. As for the mass of the nest, the indicator of large-
fruitedness was probably the highest (p<0.05) in spring (61.8 g), smaller in summer
(61.2 g), and the lowest in winter (59.9 g); the largest difference was 3.17%. As for
the mass of the nest, it was the lowest in winter (350.4 g) and the highest in spring
(434.6 g); in summer, it was 425.6 g. The largest probable difference was 24.03%
(p<0.001).

At 10 days of age, the largest number of rabbits in the nest was in spring (6.9
heads), and the smallest in winter (5.8 heads). In summer, this figure was at the level
of 6.7 heads; the largest probable difference was 18.97% (p<0.001). The highest
average live weight of 1 head of young was observed in spring (134.6 g), somewhat
lower in summer (134.5 g), and the lowest in winter (131.3 g) the largest unexpected
difference was 2.51%.
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Table 3. Reproductive ability of females by season, (n=39-44)

Winter (n=41) Spring (n=44) Summer (n=39)
Indicator Cv, Cv, Cv,
M+m % M+m % M+m %
Ultrasound  of 6,2+0,10 10,61 7,2+0,11%** 9,74 7,2+0,08*** 6,83
fetuses
Embryo 95,2 X 98,6 X 97,2 X
preservation, %
Multiplication, 5,9+0,15 16,43 7,1£0,14%** 13,09 7,0£0,11%** 9,58
head.
Large-fruited, g 59,9+0,63 6,73 61,8+ 0,54* 5,79 61,2+0,59 5,98
Nest mass, g 350,4+6,35 11,60 | 434,6+7,08*** | 10,81 425,6+5,32 7,81
sksksk
At the age of 10 days:
number of 5,8+0,14 15,03 6,9+ 0,13%%* 12,22 6,7+ 0,09%** 8,50
rabbits, head.
average live 131,3+1,16 5,68 134,6+1,32 6,51 134,5+1,26 5,84
weight of 1
head, g
mass of the nest, | 760,6£17,40 | 14,65 | 923,5+15,51** | 11,14 898,2+10,78 7,49
g skeksk
At the age of 20 days:
number of 5,7+0,14 15,46 6,7+0,12 11,54 6,6+0,10%*** 9,02
rabbits, head. okl
average live | 288,84+4,87 10,80 301,8+5,05 11,10 306,3+5,63* 11,49
weight of 1
head, g
mass of the nest, | 1648,7+54,7 | 21,25 | 2010,9+44,24 14,59 | 2019,7+49,38%** | 1527
g ) ook
At the age of 30 days:
number of 5,6+0,13 15,25 6,6+0,12%** 11,76 6,5+0,10%** 9,29
rabbits
average live | 531,5+5,93 7,14 533,9+£12,23 15,19 560,344,89%*** 5,45
weight of 1
head, g
mass of the | 2998,8+84,1 | 17,97 | 3532,3+97,69 18,35 | 3615,6£55,21%*%* | 954
nest, g 6 oK
Milkiness, g 2596,6+84,1 | 17,97 | 3152,5+81,76 17,20 | 3188,1£96,96*** | 18,59
6 sksksk
Survival of off 94,9 X 93,0 X 92,9 X
spring, %

In this case, the largest living mass of the nest was preserved in the spring
(923.5 g), and the smallest was the nest (760.6 g); the small one was 898.2 g (the
highest potential difference was 21.42%).

Similar investigations were carried out in the 20th century. Thus, in general,
the greatest number of rabbits at the nest is in the spring (6.7 heads), and the fewest
in the winter (5.7 heads). In the summer, this show was on the level of 6.6 heads.
The greatest difference was 17.54% (p<0.001). Young animals were growing —

BHUITYCK/11




EGEKTHBHE KPOJIBHUIITBO I 3BIPIBHUIITBO

14
306.3 g, smaller in spring (301.8 g), and smaller in winter (288.8 g); a significant
difference was due to the increase of -6.06% (p<0.05).

With the same number of important indicators at the age of 30 days (after
weaning from the female), the largest number of rabbits in the nest was in spring
(6.6 heads), and the smallest was in winter (5.6 heads). The entry point for this
indicator was 6.5 heads; the largest difference was 17.86% (p<0.001). In this world,
the average live weight is 1 head. For young animals, this figure was 560.3 g, for
young animals in spring (533.9 g), and for smaller animals —3615.6 g. In spring, this
indicator was 3532.3 g, and in winter — the lowest (2998.8 g); the largest probable
difference was 20.56% (p < 0.001).

As experience has shown, one of the most important factors in a rabbit female’s
productivity is her milk production. Our research has shown that this indicator is
most likely to be found in the summer (3188.1 g) and lowest in winter (2596.6 g);
the difference was 22.78% (p < 0.001). In the spring, the milk yield of the female
was 3152.5 g.

Analysis of the saving of young animals during the period from breeding is
clear that this indicator has an insignificant increase in longevity at the time of birth
(1.9-2.0%) and is equal to: autumn - 94.9%, spring - 93.0%, and summer - 92.9%.

Thus, during the research, the females mainly identified the seasonal
abundance for most of the most important indicators. As a rule, the highest
productivity of the rabbit was especially in the winter and significantly lower in the
spring and summer periods.

A one-way analysis of variance was carried out to determine the frequency of
the indicators of sperm productivity in males due to the emergence of the period of
death (Table 4), which indicated that the effect was likely to manifest itself on sperm
concentration in the ejaculate (42%, p<0.001), the number of active sperm in the
ejaculate (36%, p<0.001), and the level of sperm diluted (32%, p<0.001).

Table 4. Partially based on indicators of sperm productivity of males

Indicator Impact shar F P
Ejaculate volume 0,06 1,35 0,271
Sperm concentration in ejaculate 0,42 15,24 0,001
Sperm motility in ejaculate 0,05 1,15 0,326
Total number of active sperm in the 0,36 11,99 0,001
ejaculate
Degree of dilution family 0,32 10,00 0,001

A one-way analysis of variance was conducted to determine the proportion of
variability in the indicators of female reproductive ability due to the influence of the
season, which showed that the effect on the vast majority of its indicators was likely
to be manifested: multiparity —27% (p<0.001); nest weight at birth — 47% (p<0.001);
at the age of 10 days: number of heads in the nest — 27% (p<0.001); nest weight —
36% (p<0.001); at the age of 30 days (weaning of rabbits): number of heads in the
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nest — 26% (p<0.001); average live weight of rabbits — 5% (p<0.05); nest weight —
21% (p<0.001); milkiness — 18% (p<0.001), table 5.

Table 5. The proportion of the influence of the season on the reproductive
ability of females

Indicator Share of F p
influence

Multi Fertility 0,27 22,52 0,001
Number of rabbits, heads 0,05 2,97 0,072
Nest weight at birth 0,47 52,68 0,001
At the age of 10 days:

the number of heads 0,27 22,59 0,001
average live weight of 1 head. 0,03 2,09 0,034
mass of the nest 0,36 33,71 0,001
At the age of 20 days:

the number of heads 0,27 21,71 0,001
average live weight of 1 head. 0,05 3,19 0,045
mass of the nest 0,24 18,45 0,001
At the age of 30 days:

the number of heads 0,26 20,74 0,001
average live weight of 1 head. 0,05 3,31 0,040
mass of the nest 0,21 16,29 0,001
Milkiness 0,18 12,83 0,001

Conclusions. The study of indicators of sperm productivity of males and
reproductive ability of females depending on paratypic factors showed their seasonal
variability. According to the studied indicators, the highest sperm productivity of
males was observed in the winter period, and the reproductive ability of females —
in the spring.

The lowest sperm productivity of males was in the summer period — during the
period of high air temperatures — and the lowest reproductive ability of females was
in the winter, when animals were kept in a capital unheated rabbit.

A clear trend towards a gradual decrease in the vast majority of the studied
indicators of sperm productivity of males and an increase in the reproductive ability
of females from winter to the onset of summer was revealed

In industrial farms with a flow system of meat production, herd reproduction
planning must be carried out, taking into account seasonal variability of indicators.

In industrial farms with a flow system of meat production, herd reproduction
planning must be carried out, taking into account seasonal variability of indicators.
For the sperm productivity of males — especially in summer (it is recommended to
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increase the volume of insemination of rabbits by at least 10%) — and the
reproductive ability of females in winter (providing a heating system for the female
cell).
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Excnepumenmanvui 0ocniodcenuss npogoouucy Ha no2ouais’i Kposie nopoou
noamascvke cpibao Ha 6aszi  excnepumenmanvHoi Kponegepmu Yepracvroi
docnionoi cmanyii biopecypcis. Jocnioxceno 3aniionio8anvHy 30amHiCmes cnepmu
Kpoaig, o0cobaugocmi eMOPIOHANIbHO20 Md NOCMEeMOPIOHATLHO20 — PO3BUMKY
MONOOHAKY, 3aNedcHO 8i0 nopu poxy. [Husi OyiHKU OCHOBHUX NOKA3HUKIE
MIKPOKTIMAmMy GUKOPUCMOBYBANU eIeKMPOHHUL aHanizamop mikpokaimamy « EMA-
5». Bcmanoeneno, wo KoHyeHmpayis 6y2neKuciiozo 2asy 6 NPUMinjeHni 3Haxoo0uniacs
6 donycmumux Hopmamu medxcax — 970 ppm e3umxy, 982 ppm — eecnoro ma 1210
ppm — e1imKy. AmmocgepHuii muck 6 yci nopu poKy 3Haxoouscsi Ha pieni 751-754
mm pm. cm. CepedHb000006ULl NOKAZHUK OCBIMIEHOCME 8 NPUMIWEHHI 00PIGHIOBAE
47,5 JIx e3umky, 81,5 JIk — eecnoio ma 87,8 JIk — enimxy, mobmo, 6ionosioas
oonycmumum napamempam. Bunamox cmanosuna 3umoea nopa poxy, 6npooosic
AKOI cepeOHb000008I NOKAZHUKU OCGIMACHOCMI OYIU MEHWUMU 10 MIHIMAIbHO
oonycmumozo 3uauenns na 26,9 %. Excnepumenmanvho 0ocniodceno 6i0meopHi
AKOCMI KpOJi6 3a MexHoNo2ii wmyyno2o ocimeHints. Kpiv yvoeo, inousioyanvruti
PO36BUMOK  OMPUMAHO20 NPUNIOOY 3d YMO8 YMPUMAHHA 6 KANimaibHOMY
8UPOOHUYOMY npuMinjeHHi. J[oCHiONCeHHA NOKA3SHUKIE CNepMONnpOOYKMUBHOCHE
camyie ma iOMEOPHOI 30aMHOCHI camuyb 3A1eNHCHO 8I0 NAPAMUNOBUX BAKMOpIe
3aC8I04UNU IXHIO CE30HHY MIHAUGICMb. 30Kpema, 3a yumu NOKA3HUKAMU HAUeuwyd
CREPMONPOOYKMUBHICb CAMYI6 CROCMEPI2aach y 3UMO8UL nepiod, a 8iIOMEOPHA
30amuicms camuyb — eecnoro. Hatinusicua cnepmonpodykmushicms camyie 6yia
6NIMKY — YNPOOO0GIC Nepiody GUCOKUX MeMnepamyp Noeimps, a HAUHUICYA
6I0MBOpHA  30aMHICMb  CAMUYb — 63UMKY 30 YMPUMAHHA 6 KanimaibHOMY
Kpinbuamuuky 6e3 onaniosanns. Y npoyeci 00CHiONCeHb GUABNEHA HIMKA
3AKOHOMIPHICMb  W000 NOCMYN08020  3HUMNCEHHS NepesadicHoi  Oinvuiocmi
NOKA3HUKI@ CNEPMONPOOYKMUBHOCIME Ccamyis i niosuujerts 8i0meopHoi 30amHocmi
camuysb 6i0 3umo60i 0o nimuvoi nopu poky. Ilposedenuii oucnepcilinuil ananiz
3ac8I04UB BIPOLIOHUL BNAUE NOPU POKY HA NEPesadcHy OLIbuicmb 00CHONCYBAHUX
NOKA3HUKI@ - K HA CHEePMONPOOYKIMUGHICMb CaMyi8, MAK [ Ha 6IOMBOPHY
30amuicmb  camuyvb. Tomy O0nsa nioguiyenHs eghekmusHocmi 8uUpoOHUYMBA
NPOMUCTIOBUX  20CNO0APCTE 3 NOMOKOBOI0 CUCMEMOI0 8UPOOHUYMSEA M ’Aacd,
nompibno nianyéamu 6i0MEOPeHHs CMaoa 3 Ypaxy8aHHAM Ce30HHOI MIHIUGOCMI
NOKA3HUKIE 6I0MBOPHUX aKocmetl MEapuH. Ie cmocyemucs
CNepMONpOOYKMUGHOCII CaMyi6 G1imKy, 30Kpema, peKoMeHOYEMbCs 30inbuumu
00cs2u 0CIMeHIHHA Kpoauyb wonatmenwe Ha 10%. Kpiv moeo, 01 noKpaweHHs
6I0MGOPHOI 30amHOCMi camMuyb G3UMKY, Nompibno 3abe3neuumu HOPMAMUGHI
NOKA3HUKU  OCGIMAEHOCmi npumiujeHns ma 00NAOHAHHA ONid  ONANIOGAHHSA
MAMOYHUKA HeOOXIOHOI NOMYHICHOCMI, 32I0HO PO3PAXYHKY HYIb0BO20 MENI08020
banancy. s YOOCKOHANEHHS NPOMUCIOB0I MEXHONO2I] YMPUMAHHSA KpPOJIG
HEobXIOHO 000amK080 00CIIOUMU BIOMBOPHI AKOCMI CAMYIE | CAMUYb, 3ANENHCHO 810
nopu poky, 3 YPAxy6aHHAM HOPMAMUGHUX NApamMempié MIKpoKIimamy, 3a
KIIMKOB020 YMPUMAHHS 8 3aKPUMOMY NPUMIWEeHHI ma 200i6i NOGHOPAYIOHHUM
2PAHYIbOBAHUM KOMOIKOPMOM.

Kntouogi cnoea: xponi, Mikpoxiimam, nopa poxy, cnepmonpooyKmueHicmb,
8I0MBOPHA 30aAMHICb.
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