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Introduction. As is well known, modern pig production technology is
based on three key components: genetics and breeding methods; feeding
conditions; and housing conditions [1-3]. Moreover, considerable attention
should be paid to the issue of feeding, as the influence of feeding on animal
productivity accounts for 55-60 per cent, that of selection and breeding
methods for 20-25 per cent, and that of housing conditions for 15-20 per cent;
in other words, a balanced diet determines the realisation of the herd’s inherent
genetic potential on average and for each individual animal [4, 5].

Adverse environmental conditions during foetal development trigger an
adaptive response in the foetus, known as ‘foetal programming’ (epigenetics),
which can lead both to a lasting change in the organism’s sensitivity to external
factors and to permanent effects on the organism’s phenotype. This forms the
basis for the hypothesis that the offspring’s transcriptome exhibits both short-
term and long-term changes, depending on the mother’s diet [6].

Research findings indicate that a significant restriction in protein intake
during gestation and lactation substantially impairs the reproductive
performance of sows. Indicators such as the percentage of sows showing signs
of oestrus, the average number of days from weaning to the onset of oestrus,
the average ovulation rate and the live weight of sows were significantly lower in
animals with a low crude protein content in their diet. At the same time, this did
not have a significant negative impact on conception rates or embryo survival
up to 28 days post-insemination. Furthermore, the negative effect of a restricted
crude protein level in the diet was more pronounced in replacement sows and
sows undergoing testing compared with mature sows at their second farrowing
and older. In the absence of an oestrous cycle in sows with a low crude protein
content in their diet, oestrus and ovulation were induced by injections of
hormonal preparations [7].

Ukrainian pig farms traditionally use standard cereal ingredients in their
feed rations, such as wheat, barley, maize and, less commonly, rye and triticale.
Each of these feed ingredients generally has both strengths and weaknesses
when it comes to formulating appropriate pig diets, due to an imbalance in
crude protein content and amino acid composition, which is insufficient to
achieve high levels of productivity. Therefore, well-balanced rations must
include high-protein components (peas, chickpeas, and high-protein industrial
crops such as sunflower meal, soya meal and soya cake). Furthermore, modern
approaches to diet optimisation involve the inclusion of a range of biologically
active substances, such as macro- and micro-nutrients, vitamins, enzyme
complexes, acidifiers in the form of organic acids, toxin adsorbents, and
soon [5, 8, 9].

The current situation in the livestock sector, and in pig farming in particular,
on a global scale, is driven by climate change in the form of global warming,
which is leading to frequent droughts and low yields of a number of fodder and
food crops. In Ukraine, this is compounded by military operations, which at the
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start of the war disrupted the basic logistics of supplying certain feed ingredients
essential for high productivity, and consequently the composition of the feed
base as a whole, as well as labour shortages, rising costs of fuel and lubricants,
increases in other production costs, frequent further weakening of biosecurity in
the sector, the occupation of territories, fluctuations in market prices for feed
ingredients, and so on [10, 11]. All of the above requires modern technologists
at pig production enterprises to promptly address a whole range of current
pressing challenges aimed at developing and implementing various methods
and approaches concerning key components of pig production technology,
including genetics, breeding, selection, feeding conditions and husbandry [1, 2,
4, 12]. At the same time, given the current circumstances at pig farms, the issue
of energy-efficient feeding remains crucial for ensuring an optimal level of
productivity in the pig herd, which is what determines the relevance of the
research we have selected.

The aim of the study was to evaluate energy-saving feeding strategies for
the main herd of pigs under conditions of limited feed resources, applying the
‘ideal protein’ principle to boars and sows of various ages.

Materials and methods. The scientific and production study was
conducted at the ‘GSP’ private enterprise in the Berezivka district of the Odesa
region, using methods generally accepted in pig farming [13-15], on F17% hybrid
sows (Large White x Landrace) and breeding boars. Control and experimental
groups of animals were formed using the matched-pair principle, taking into
account the sows’ origin, age, live weight, body condition, physiological status
and productivity indicators based on the results of their first farrowing.

First-litter sows in the control group were fed standard diets from the time
of insemination, whilst those in the experimental group were fed diets based on
the ‘ideal protein’ principle, with their reproductive capacity and productive
characteristics subsequently assessed up to the fourth farrowing. Upon
completion of the second lactation, sows in both the control and experimental
groups were fed identical standard diets, balanced according to key parameters,
and were kept under identical housing conditions.

The sows were fed in accordance with the farm’s established feeding
procedures and the recommendations of scientific consultants from Wright
Frank Ltd, who develop pig feed rations and supply a range of biologically
active feed supplements.

The feeding rations for sows and breeding boars in the control groups
were balanced using traditional protein components (sunflower meal, soya meal)
and crystalline amino acids. Corresponding animals in the experimental groups
were fed compound feeds with a reduced crude protein content and an
increased level of crystalline lysine, in accordance with the ‘ideal protein’
concept. The metabolisable energy and other nutrient contents of the diets of
the control and experimental groups met the physiological requirements of
pregnant/lactating sows and breeding boars [9].

The body condition of sows was assessed visually on the 5th day after
farrowing and at the time of weaning the piglets, using a 5-point scale.
The reproductive performance of sows in terms of farrowing was assessed
using indicators such as litter size (number of live piglets at farrowing) and litter
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weight (average live weight of a single piglet in the litter). The number of piglets
at weaning at 28 days, the average litter live weight, the average live weight per
piglet and the relative survival rate of piglets during the suckling period (%) were
also determined.

After weaning the piglets, the duration of the empty period (in days) and
the conception rate following the first insemination (as a percentage of those
presented for insemination) were recorded for the sows. The productive
longevity of the animals was also determined by calculating the survival rate of
sows from farrowings |-V as a percentage relative to the first farrowing.

For terminal breeding boars in the main herd (n = 3) and those under
evaluation (n = 5), feed intake (kg/day) was determined, and body condition
scores were assessed. Their reproductive capacity was also assessed using
the sow insemination rate (%), litter size (number of piglets), and semen
production parameters, such as ejaculate volume (ml) and the percentage of
spermatozoa exhibiting rectilinear progressive motility. In addition, the survival
rate of breeding boars relative to the start of use (%) was determined using
methods generally accepted in pig farming [13—15].

All research was carried out in accordance with the well-established
International Principles of the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific Purposes [16],
as well as in accordance with Directive 2010/63/EU of the European Parliament
and of the Council of the European Union of 22 September 2010 on the
protection of animals used for scientific purposes [17].

The obtained digital data were analysed using methods of variational
statistics [18, 19] with the aid of Microsoft Excel 2010 software. The significance
of the differences between the indicators of the control and experimental groups
of pigs was assessed using the Student’s t-test (t, at p < 0.05; p < 0.01;
p < 0.001 for significance levels I, Il and Ill, respectively).

Research results and discussion. The current situation that has arisen
since the start of the war in many pig-farming holdings across Ukraine has led
to a partial or complete shortage of protein components in the diet.
We therefore modelled this situation and proposed a solution using the ‘ideal
protein’ model (Table 1), which involved the complete exclusion of protein
ingredients from the feed rations for pregnant sows and breeding boars.

For lactating sows, we have kept 5.0 per cent each of peas and sunflower
meal, and 3.5 per cent of soya meal in the diet. The rationale behind this
necessary approach is to preserve as much of the diet's protein content as
possible for its potential future use in feeding young pigs with a live weight of up
to 25.0-30.0 kg (pre-starter and starter periods), as during this period the
animals have increased requirements for protein content in their feed and the
‘ideal protein’ model does not meet these needs, which may have negative
consequences for the animals’ health and, consequently, for the productivity
and survival rate of the young pigs.
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Table 1. The structure of compound feed for feeding the main herd of pigs, %

Groups of animals

Ingridients control experimental
SOWSs breeding SOWSs breeding

pregnant | lactating boars pregnant lactating boars
Maize 15,0 15,0 25,0 15,0 15,0 25,5
Barley 33,5 12,5 25,0 36,8 22,0 30,0
Wheat 35,0 42,5 28,0 45,0 46,0 41,0
Peas 5,0 5,0 5,0 - 5,0 -
Soya meal 3,5 9,5 5,0 - 3,5 -
Sunflower meal 5,0 12,0 8,7 - 5,0 -
MPS' 0,85 0,95 0,95 0,85 0,9 0,95
Table salt 0,4 0,4 0,45 0,4 0,4 0,4
Chalk 1,05 1,1 1,05 1,05 1,0 1,05
Lizin 0,1 0,25 0,1 0,3 0,4 0,35
Clinofid 0,1 0,3 0,25 0,1 0,3 0,25
Nufocide 0,1 0,1 0,1 0,1 0,1 0,1
Lakta Wright premix — 0,4 0,4 - 0,4 0,4
Jesta Wright premix 0,4 0,4

Note: ' — mineral-phosphorus supplement

Furthermore, the nutritional requirements of pregnant sows, unlike those
of lactating sows, are relatively insignificant and only increase significantly
during the final third of gestation, when foetal growth is most rapid. Therefore,
3—4 weeks before the scheduled farrowing, sows should be switched to
compound feed intended for lactating sows, in accordance with current
recommendations and the research findings of R. Susol and K. Garmatyuk [12].

As regards the nutritional requirements of breeding boars, it is worth
noting that their requirements fall between those of pregnant sows and lactating
sows [9].

Increasing the level of crystalline lysine in the diet of pregnant sows,
based on the ‘ideal protein’ concept, had both positive and potentially negative
consequences under farm conditions, as the diet of the experimental group
differed significantly from that of the control group not only in terms of the
source of lysine (Table 2), but also in terms of the total crude protein content
and other essential amino acids (methionine, threonine, tryptophan).
Furthermore, it is worth noting that the ‘ideal protein’ concept takes into account
the requirements for amino acids such as valine and isoleucine.

However, the need to incorporate these amino acids into the diet is
hampered by their unavailability on the Ukrainian market for feed additives on
an industrial scale. Consequently, it is impossible to balance the diets of the
sows in the experimental group for valine and isoleucine without using protein
components in the feed; in other words, the feeding regime for the animals in
the experimental group is a compromise solution.
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Table 2. Analysis of the diets of the tested pigs in the main herd

Groups of animals

Indicator control . experimental _
SOWS breeding SOWSs breeding
pregnant | lactating boars pregnant lactating boars
Metabolisable | 1535 4320 13,21 13,31 13,34 13,38
energy, MJ
Crude
protein, % 14,01 17,33 14,98 11,25 14,12 10,95
Crude fat, % 2,45 2,54 2,67 2,33 2,36 2,51
Crude fibre, % 3,64 4,76 4,16 2,52 3,53 2,42
Crude ash, % 4,08 4,74 4,43 3,56 4,06 3,60
Lysine, % 0,63 0,92 0,70 0,60 0,85 0,65
Methionine, % 0,26 0,34 0,30 0,20 0,26 0,20
Methionine  + = 55 0,63 0,56 0,43 0,51 0,43
cystine, %
Threonine, % 0,56 0,69 0,63 0,44 0,55 0,45
Tryptophan, % 0,17 0,22 0,19 0,13 0,17 0,13
Ca, % 0,80 0,88 0,84 0,78 0,80 0,82
P, % 0,63 0,72 0,68 0,57 0,64 0,59
Ca:P 1,26 :1 1,21 :1 1,231 1,36 :1 1,25 :1 1,39 :1
Na, % 0,24 0,26 0,28 0,22 0,24 0,23
Lysine:
Metabolisable 0,47 :1 0,70:1 0,53:1 0,45:1 0,64:1 0,49:1
energy

An analysis of the productivity of sows in the experimental groups (Table 3)
showed that, overall, the productivity levels of the animals in the experimental
group were similar to those of the control group. The results obtained
demonstrated that feeding the pregnant sows in the experimental group a
compound feed with a 2.76 % reduction in crude protein content compared with
the control group led to an increase in the animals’ appetite and, consequently,
feed intake, for example, on the 85th day of gestation, by 0.23 kg or 7.9 % per
day. This likely contributed to a trend towards an improvement in the body
condition of the sows on the 5th day post-farrowing by 0.15 points or 4.3 %.
However, in terms of litter size and litter weight, sows in the control group
outperformed those in the experimental group by 0.3 piglets (2.3 per cent) and
0.04 kg (3.0 per cent) respectively, given the optimal levels of crude protein and
amino acid composition in the compound feed.

A similar pattern was observed on day 28 following weaning, when sows
in the control group significantly outperformed their counterparts in the
experimental group in terms of litter live weight by 7.2 kg or 8.9 per cent
(p < 0.01) and the average weight of the first piglet by 0.4 kg or 5.5 % (p < 0.01).
Furthermore, at the time of weaning, sows in the control group showed a
tendency to outperform those in the experimental group in terms of the number of
piglets and piglet survival during the suckling period by 45 % and 1.8 %,
respectively.
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Table 3. Analysis of the productivity of sows in the research groups (n =35), x + S

Indicator Group of animals
control experimental

Body condition on the 5th day after farrowing, points 3,46 + 0,066 3,61+ 0,054
Litter size, heads 12,9 + 0,31 12,6 £ 0,33
Litter weight, kg 1,35+ 0,011 1,31+ 0,019
At weaning on day 28:

— Litter live weight, kg 88,3+ 2,05 81,1+2,23"

— Number of piglets, heads 11,5+ 0,27 11,0+ 0,29

— Average weight of the first piglet, kg 7,7 +0,05 7,3+0,05"

— Survival rate of piglets, % 89,1 87,3
Body condition of sows at the time of weaning, points 2,51+ 0,059 2,32 0,061
Duration of the empty period, days 45+0,18 3,6+0,14
Conception rate following the first insemination, % 85,0 89,0
Survival rate of sows relative to their first farrowing by
age, heads (%):

— |l farrowing 31 (91,4) 33 (94,3)

— Il farrowing 28 (80,0) 29 (82,9)

— IV farrowing 26 (74,3) 27 (77,1)

— Vfarrowing 22 (62,9) 23 (65,7)

— VI farrowing 16 (45,7) 17 (48,6)

Note: — **p < 0,01

Concerning the body condition of sows at the time of weaning, a trend was
observed whereby sows in the control group were 0.19 points, or 8.2 per cent,
better than those in the experimental group. However, for the remaining
indicators considered, a trend towards superiority was observed in the sows of
the experimental group compared with the control group. Sows in this group
showed signs of oestrus 0.9 days earlier after weaning the piglets and had a 4.0
per cent higher conception rate after the first insemination. This group also
showed a trend towards better survival rates among sows following recovery,
with appropriate protein and amino acid nutrition, as indicated by the results of
the second, third, fourth, fifth and sixth farrowings, at 2.9-5.7 per cent,
respectively. This can probably be explained by the stress experienced by sows
due to restricted protein intake, which activates adaptive mechanisms of
metabolic optimisation in such animals. This is confirmed by scientific
studies [6, 7], which indicate that moderate restriction of protein intake, whilst
maintaining a balanced diet in terms of essential amino acids, activates
adaptive mechanisms of metabolic optimisation. These mechanisms involve a
reduction in the metabolic load on the sows’ bodies and, as a result, lead to a
potential improvement in reproductive performance.

Consequently, the assessment of sows’ reproductive performance under
conditions of reduced protein intake, whilst optimising lysine levels through the use
of a crystalline lysine supplement, revealed no significant deterioration or
improvement in performance indicators; however, it was important for us to also
assess the reproductive performance of breeding boars under similar
conditions (Table 4).

A crude protein deficiency, against a background of partial compensation
for lysine through the use of its synthetic crystalline form, is significantly more
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critical for breeding boars than for sows, as spermatogenesis is one of the most
amino acid-dependent biological processes in the pig’s body.

Table 4. Analysis of the performance of breeding boars in the research groups, x + S

Group of animals

Indicators

controlled researched
Boars being tested (n = 5)
Body condition score, points 3,5+0,16 3,0+0,15
Semen production parameters:
Number of ejaculates assessed 45 43
Ejaculate volume, ml 210,0 + 2,52 190,2 +4,01™
Sperm concentration, billion/ml 0,28 £ 0,01 0,25+ 0,01"
Proportion of sperm with rectilinear progressive motility, % 82,0 74,0
Fertilisation rate of sows, % 86,0 79,0
Litter size of sows, heads 12,8 +0,14 12,1+ 0,18"
Survival rate of boars relative to the start of use, %: 100,0 80,0
Breeding boars in the main herd (n = 3)
Body condition score, points 3,5+0,18 3,2+0,20
Semen production parameters:
Number of ejaculates assessed 60 60
Ejaculate volume, ml 2554 + 3,11 2419 + 454"
Sperm concentration, billion/ml 0,34 £ 0,01 0,30 +0,01"
Proportion of spermatozoa with rectilinear progressive 86.0 80.0
motility, % ’ ’
Fertilisation rate of sows, % 88,0 83,0
Litter size of sows, heads 13,2+ 0,16 12,6 +0,15"
Survival rate of boars relative to those transferred to the 100.0 670

main herd, %:
Note: — *p < 0,05; **— p < 0,01; ***—p < 0,001

An analysis of the performance of breeding boars in the research groups
showed that the animals in the experimental group consumed 0.2 kg more feed,
or 7.4 per cent more, than the breeding boars in the control group. This is likely
due to an increased sense of hunger in the boars of this group, caused by
reduced protein content and an imbalance in several essential amino acids
(methionine, threonine, tryptophan, valine and isoleucine), which are at or below
the lower limit of the normal range, whereas protein synthesis is limited not only
by lysine but also by the balance (ratio) of all critical amino acids relative to
lysine. The approach we adopted to feeding the breeding boars in the
experimental group had a slight negative impact on live weight and body
condition scores (the boars tested were 0.5 points, or 14.3 per cent, behind their
counterparts in the control group). However, the negative impact of this feeding
regime on semen quality proved to be significantly greater, leading, accordingly,
to a deterioration in the reproductive function of stud bulls of various ages.

Based on the results of a visual assessment, we observed a certain trend
whereby the breeding boars in the experimental group under examination
showed a reduced rate of growth; they were characterised by a slightly poorer
degree of carcass conformation and slightly weaker overall muscle
development, against a background of a finer skeletal structure compared with
the animals in the control group.

The ejaculate volume of the breeding rams in this experimental group was
19.8 ml, or 9.4 per cent (p < 0.001) lower than that of the control group, against
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a background of a decrease in sperm concentration by 0.03 billion/ml or 10.7 %
(p < 0.05) and a reduction in the proportion of spermatozoa exhibiting rectilinear
progressive motility by 8.0 %. As a result, the fertilisation rate of sows using
semen from boars in the experimental group decreased by 7.0 %, and the
number of piglets per litter decreased by 0.7 piglets or 5.5 % compared with the
corresponding figures for animals in the control group. Furthermore, the survival
rate of the boars in the experimental group was 20 per cent lower than their
initial numbers at the start of the trial.

Regarding the breeding boars that were transferred to the main herd, the
situation is as follows: the animals in the experimental group consumed 0.4 kg
more feed, or 12.9 per cent more, than the breeding boars in the control group.
The body condition scores of the breeding boars in the experimental group
tended to be 0.3 points lower than those of their counterparts in the control
group, representing 8.6 per cent.

The actual volume of ejaculate from breeding boars in the experimental
group of the main herd was 13.5 ml, or 5.3 per cent (p < 0.05), lower than that
of the breeding boars in the control group. A reduction in sperm concentration of
0.04 billion/ml or 11.8% (p < 0.05) was also observed in this group, along with a
6.0% decrease in the proportion of sperm exhibiting rectilinear progressive
motility, a 5.0% reduction in the fertilisation rate of sows, and a reduction in the
number of piglets per litter by 0.6 piglets, or 4.6 per cent, compared with the
figures in the control group. Similarly to the boars under investigation, the
survival rate of the breeding boars in the experimental group of the main herd,
relative to their initial number at the time of transfer to the main herd, was 33
per cent lower.

Overall, our results regarding the specific adverse effect of crude protein
deficiency, against a background of partial lysine compensation through the use
of its synthetic form in pigs, demonstrate that this effect is more critical for
breeding boars than for sows. Furthermore, it is worth noting that the use of the
diets administered to the experimental groups, compared with the full-ration diet
of the control groups, had a significantly more critical effect on the young
breeding boars under study than on the boars in the main herd, as the young
organism continues not only to grow (increase in muscle tissue, development of
pronounced meat conformation) but also to develop (ongoing testicular
development, establishment of the endocrine system’s status, and the process
of spermatogenesis). In other words, a deficiency of crude protein in the diet of
young breeding boars undergoing testing — even when an optimal amount of
such an important essential amino acid as lysine is provided — leads to
competition or an imbalance between ‘somatic growth’ and reproductive
capacity [20].

On the other hand, we consider the experiment carried out as a
necessary option for feeding animals during unforeseeable circumstances, such
as martial law, and in situations where the proposed feeding principle and
approach will be of short duration. In such cases, this feeding method can be
regarded as entirely effective and promising. A prolonged deficiency of protein
in the diet of young boars increases the risk of osteochondrosis and weakness
of the skeleton and limbs in particular, which complicates the process of semen
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collection and subsequently leads to the development of immunodeficiency, the
appearance of ulcers, hepatodystrophy and underdevelopment of the
reproductive system [21]. As regards adult boars in the main herd, the
application of this feeding regimen for a short period may reduce the rate of
ammonia synthesis and, consequently, the load on the liver, decrease heat
production, and lower the risk of hepatosis. In other words, for boars in the main
herd, this may even be beneficial, but the key factor remains the impact on
sperm production (maintaining normal sperm concentration against a
background of a slight reduction in ejaculate volume, provided there is a
moderate deficiency of crude protein and essential amino acids) and the
duration of such a deficiency over time.

Conclusions. Practical modelling of the situation and testing of energy-
saving feeding strategies for the main herd of pigs (boars and sows of various
ages) under conditions of limited feed resources have demonstrated that
applying the ‘ideal protein’ principle to animals in these groups is entirely
feasible; however, it should be regarded as a necessary measure for a short
period, for example, one reproductive cycle of sows.

Prospects for further research. A promising area for future research is a
comprehensive study of the use of increased amounts of protein ingredients in
compound feed under conditions of limited feed resources for pigs of different
ages and physiological states.
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ANPOBAUISA ENEMEHTIB EHEPFOOLLAQHOI roAIBII CBUHEA OCHOBHOIO CTALA
B YMOBAX OBMEXEHMX KOPMOBUX PECYPCIB

C. C. Apanaki,’ P. J1. Cycon?
'Odechkuti OepxasHuti azpapHull yHisepcumenm,
8yn. KaHamna, 99, m. Odeca, YkpaiHa, 65039
https://ror.org/000kkaz97
2|Hemuym ceuHapcmea i a2pornpomMuc/iogo2o 8upobHuymea HAAH
syn. llleedcbka Mozauna 1, m. lNonmasa, YkpaiHa, 36009
https://ror.org/00r693281

Mema pobomu nonsizana y nposedeHHi anpobauii enemeHmie eHepeoowadHoi 2odieni ceuHel
OCHOBHO20 cmada 8 ymosax OOMEXeHUX KOPMOBUX Pecypcie 3a 8UKOPUCMAaHHS NpuHyumny «ideasisHoeo
npomeiHy» Onsi KHypie i ceuHomamok pi3Hozo siky. Memodu. Haykoeso-zocriodapcbkuli docnid 6ye
npoeedeHull 3a 3a2arnbHOMPUUHAMUMU Yy C8UHapcmei MemoduKkaMu Ha C8UHOMamKax-nepuwoonopockax
2ibpudHo20 noxo0xeHHs1 F1 Y (eenuka b6ina + naHOpac) ma mepMiHarbHUX KHypax-nnidHukax. 3a
NPUHYUNOM rap-aHarsoeie 6ynu cgopmosaHi  KOHMPosnbHi ma AocnidHi epynu meapuH. KHypu U
C8UHOMamMKU KOHMPOJIbHUX 2pyrn ompumysanu muroegi 3banaHcosaHi pauioHu, a meapuHam O0CriOHUX
epyn 320008y8anu KOMOIKOPMU 3i 3HUXEHUM pigHEM Cupo20 npomeiHy ma nidguweHuUM eMicmom
KpucmarniqyHo2o nisuHy 8i0rnogidHo 00 KoHuenuii «ideanbHo2o npomeiHy». 1o 3asepwerHto Il nakmauir
C8UHOMamKU KOHMPOJ/bHOi ma 0QocCniOHOI epyn ompumysanu ideHmu4YHi muroei pauioHu 2odierli.
Locnidxysanu nokasHuku 8idmeoprosasibHoi 30amHocmi U npodyKMUBHUX XapakKmepucmuK C8UHOMamoK
npomsizom |-1V onopocy. [ns KHypig-nniOHUKie 8u3Hayasiu pieeHb CrIOXUBaHHSI KOPMY, Mpo8oousiu OUIHKY
KoHOUIt mina U sidmeoptosarsibHOi 30amHOCMI, @ Makox eu3Havasnu 3bepexeHicmp MidHUKI8 8i0HOCHO
novyamky ix eukopucmaHHs. Pesynbmamu. AHani3 8idmeoprogarnbHoi 30amHocmi ma rnpodykmugHocmi
CBUHOMamOK 3a yMOBU 3HUXXEHO20 PIBHSI MpomeiHo8020 XUGreHHS Ha ¢hoHi onmumisauyii pieHs misuHy
8HacriOoK suKopucmaHHs tioeo 0obasku y KpucmariyHili popmi He 8usi8US Cymmegoeo noaipuieHHs1 abo
rnokpauweHHs1 0ocrioxysaHUX rokasHukig. [Mpome Ons KHypig-nnidHukie Oeghiyum cupoz2o rnpomeiHy Ha
@pOHIi HacmKoeoi' lioeo KoMreHcauil Ii3UHOM Mag 3Ha4YHO KPpUMUYHIWi HactioOKu, OCKIiflbKU criepMamozeHes
— ue OOuH i3 Halbinbw amiHokucrnomosanexHux 6ionoaiyHux rnpouecie y opaaHismi ceuHed.
Cnocmepizanocsi cymmeege [o2ipuweHHs1 makux roKa3HUKi8 criepMornpolykuii sk ob’em eskynamy U
KOHUeHmpauiss criepmamo3oidie. BucHoeku. ®akmuuyHe modesnoeaHHs ma anpobauis enemeHmie
eHepeaoowjadHoi 2odiernii ceuHel OCHO8HO20 cmada (KHypie | C8UHOMAamoK pi3HO20 8iKy) 8 ymosax
0bMEXEeHUX KOpMOBUX pecypcie 008es10, WO BUKOPUCMAaHHSI MPUHYUy «ideanbsHo20 rpomeiHy» Ons
meapuH Uux epyr UinkoM Moxruee, rpome (020 crid po3ansdamu SK UMyweHuUl 3axid rnpomsieom
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