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Abstract. The article presents the results of a study of the formation of aroma-forming substances
in bakery products with the addition of paize flour to the recipe. Instrumental assessment of the smell
of products was carried out on the smell analyzer «MAG-8» with the methodology «electronic nose».
The variants of the experiment differ in the content of paize flour 15-20%, according to the method
of preparing the dough: the biological method of loosening — bread, bread sticks, unleavened dough —
bread skewers. With the help of an «electronic nose», it was instrumentally proved on the MAG-8 odor
analyzer that for the samples submitted for testing, the smell is correct and not pronounced, aromatic
additives and odor enhancers, as well as the presence of destructive processes and mold formation are
absent. When comparing the volatile compounds in the samples quantitatively, it should be noted that
since the semi-finished bread undergoes longer fermentation than breadsticks, the content of alcohols
and ketones is 22% higher, and compared with bread skewers, where there is no fermentation process,
they are 93% more, a similar picture with acids. However, when comparing the content of individual
components in samples, especially oxygen-containing compounds, they are almost twice as large in the
absence of a biological method of loosening in bread skewers. For consumer evaluation, such changes
are not significant for those samples in the formulation of which the content of paize flour is no more
than 15% and recognized by consumers according to organoleptic indicators.
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Introduction. The quality ofi food consumer properties ofithe finished product
products, including bread, is understood as  and ensure its safety for humans. However,
a set ofi characteristics that determine the it would be completely wrong to assess the
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nutritional value of bread only from the
point of view of its chemical composition,
without taking into account such properties
as taste, aroma, porosity of the crumb and
the appearance of bread, since according to
Academician LP. Pavlov, only that food is
useful that is pleasant [Egorova].

Consumer acceptability is an expression
of the consumer’s attitude to the product.
Consumer recognition is the most important
information of interest to marketers and de-
velopers. There are many methods that make
it possible to evaluate the impression of the
product and determine the preference of con-
sumers [kisel].

The problem of nutrition correction
is relevant and defines as a priority the in-
crease in the production of nutrient-enriched
mass-consumption food products, including
bakery products. Bakery products consis-
tently maintain their positions in the list of
food products of mass consumption.

In our country, the issues of providing
the population with not only high-quality, but
also healthy food are very relevant. Rector
of MGUPP M.G. Balykhin (2019) speaking
at the 3rd International scientific and prac-
tical conference «Functional food: scientific
foundations of development, production and
consumption» noted that «today our science
is ready to implement developments related
to functional and healthy nutrition, and the
buyer is ready to buy healthy food» [2].

In this paper, as an enriching additive in
the recipe of bakery products, paize flour is
proposed.

Paize (Japanese millet, Chinese millet,
millet) — Echinochloa frumentaceae — be-
longs to the group of millet-like crops of the
cereal family. Paize in chemical composition
and nutritional value is close to the grain
of chumiz and sugar sorghum, but much
cheaper.

Korzun O.S. [et al ] (2011) claim that the
grain of paiza is not inferior in composition
and nutritional value to barley and oats (ta-
ble 1) [korz].

Paize is recognized as an ecologically
clean culture. Thanks to the research con-
ducted in the conditions of the Polesie of
Ukraine and in the Mogilev branch of the In-
stitute of Radiology, it has been proved that
it is advisable to replace corn with paize on
soils contaminated with radionuclides, since
it has a low level of accumulation of 137 cae-
sium [korz].

However, the use of unconventional raw
materials affects the consumer properties
of the product. One piece of bread contains
more than 540 aromatic substances. The
flavor is determined by their number and
combination.

The purpose of the work: to study the
influence of paize flour and the method of
dough preparation on the formation of the
aroma of bakery products.

Research methodology. Instrumental as-
sessment of the smell of products was carried
out in the NIL on a laboratory odor analyzer
«MAG-8» with the methodology «electronic
nose» (manufactured in Russia). The experi-
ence options are presented in table 2.

Sensors based on piezo-quartz resona-
tors of the OAV type with a base oscilla-
tion frequency of 10.0-14.0 MHz with dif-
ferent sorbents on the electrodes were used
[1, 2]. Coatings were selected in accor-
dance with the test task (possible emission
from samples of different classes of organic
compounds).

Sensors are measuring sensitive el-
ements in the electronic nose device, on
which thin films of sorbents are applied.
Thin films are selected so as to sorb (ex-
tract) certain groups of organic volatile
compounds from the air in the near sensor

Table 1
Chemical composition of Paize grain (% per absolutely dry substance)
Crude Protein Fat Fiber BEV Ash Sugar
14,21 4,25 10,87 80.04 1.88 0.82
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space in the detection cell. As a result of
the interaction, the oscillation frequency of
the sensors changes, which is fixed in the
software. The greater the change in the os-
cillation frequency, the more compounds
were in the sample and, accordingly, in the
sample. To ensure different selectivity and
detection of the largest number of volatile
compounds (drugs) emitting from samples,
8 different sensors with frontal spontaneous
diffusion of volatile compounds from sam-
ples into the detection cell of the electron-
ic nose «Aquastock» (produced by LLC
«SNT», Russia) were used. All sensors are
manufactured, trained and stabilized in
pairs of drugs of different nature.

Sensor 1 - Polyethylene Glycol PEG-
2000, PEG-2000

Sensor 2 - Dicyclohexane-18-Crown-6,
DCGI8K6

Sensor 3 - Methyl orange on a substrate
of multilayer carbon nanotubes, MO/MUNT

Sensor 4 — Triton X-100, TH100

Sensor 5 — Bromocresol blue on a sub-
strate of multilayer carbon nanotubes, BCS/
MUNT

Sensor 6 — Carboxylated Multi-layer
Carbon Nanotubes, MUNTsoon

Sensor 7 - Polyethylene Glycol succi-
nate, PDEGS

Sensor 8 - Trioctyl phosphinoxide,
TOFO. Twin-40, Tween

Table 2
Variants of experience
. Baki h . . Dough
Bakery Variants aking wheat Pise | Flaxseed | Sunflower | Pumpkin oug.
roduct flour of the flour flour oil seed oil preparation
P first grade method
Control 100 - - - _
g
L 1 85 15 - - -
m
2 80 15 S - - Straight
= Control 100 - - + - dough, yeast
e dough
< 1 85 15 - - +
g
m 2 80 20 - - +
g Control 100 - - + -
£ Unleavened
= 1 85 15 - - + dough
B
r:% 2 80 20 - - +

Sample preparation for analysis: samples
weighing 10.0 g were placed in glass sam-
plers, kept at room temperature (20 + 1°C).
After the sensors are stabilized, a sampler is
brought close to the open detection cell and
the measurement is started. Volatile substanc-
es from the sample spontaneously diffuse into
the near sensory space and are sorbed by sen-
sor modifiers. After 60 seconds, the sampler is
removed and desorption occurs. Background
of sensor array from 300 to 500 Hz.s.

Measurement mode: The measurement
time 1s 120 s, the mode of recording sensor
responses is uniform in increments of 1 s,
60 s is the load of sensors in pairs, 60 s is
spontaneous desorption of substances from
sensors in an open detection cell. The optimal
algorithm for presenting responses is based
on the maximum responses of individual
sensors. The measurement error is 5-10%.

The total analytical signal of the sensor
array:
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Quantitative characteristics:

1) S%, Hz.s — the total area of the «visual
imprint» — estimates the overall intensity of
the odor, proportional to the concentration of
volatile substances — built on all signals of all
sensors for the full measurement time;

2) Smax, Hz 2 - the area of the «visual
imprint» of the maximum signals, built on
the largest signals of all sensors during the
load - estimates the greatest intensity of the
smell, proportional to the discrete concentra-
tion of substances;

3) the maximum signals of sensors with
the most active or specific films of sorbents
Fi, Hz - to assess the content of individual
classes of organic compounds in the RGF by
the normalization method [3].

Qualitative characteristics:

4) For recognition in a mixture of indi-
vidual classes of compounds, the Ai/j identi-
fication parameter was used, calculated from
sensor signals in the analyzed samples (table
4). A new approach in comparing the qual-
itative composition of the odor of samples

or their parts is to compare not individual
Ai/) parameters, but a set of the most stable
and informative. The proximity of the com-
position of a part of the recorded volatile
compounds of samples is estimated by the
proportion of matching within the margin of
error from the set of parameters [4; 5]. Sam-
ples are considered to have a close (identical
flavor with a difference of no more than 30%
of the parameters).

5) The form of the «visual imprint» of
the maximum sensor signals — the degree of
similarity (identity of the form) allows us to
talk about the close nature of the composi-
tion of the smell. Presented and compared by
similarity parameter.

The sensor responses are recorded, pro-
cessed and compared in the software of the
«MAG Soft» analyzer.

Results and their discussion. To establish
differences in the composition and content of
volatile compounds in the presented products
compare primary information «electronic
nose» — the magnitude of the responses of

Table 3
Sensor responses (Hz) and the area of the «visual imprint»
of the maximum sensor signals above the samples
S1- S3 - S5 -
Variants IZ]SS)' DCSéISK6 MI\I/IJON/T T§{4100 BESE/T MUi?Tsoon P]§]75GS Tivgeen Sunt12:8
Bread
1 Control 360 39 575 198 42 13 101 564 191916
2 Sample 2 560 55 930 278 82 —48 122 692 260872
3 Sample 1 399 40 652 212 68 —44 121 655 182334
Bread sticks
1 control 143 17 239 70 24 16 40 210 31140
?Oislilgfﬁfﬂle) 281 27 B3 | 132 | 39 20 74| 409 | 70932
3 Sample 2 22 3 28 8 4 6 6 33 585
Bread skewers
1 Control 25 4 33 13 5 9 7 40 803
2 Sample 1 =57 -8 -85 -28 -11 -18 -17 =73 23053
3 Sample 2 14 3 17 6 2 5 3 26 857
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selected sensors in the array and the value of
integrated quantitative signal of «electronic
nose» — square «visual print» maximum re-
sponses (table 1).

The signals of all the selected sensors
meaningful, so they are considered to eval-
uate the contribution of different classes of
compounds in odor and its intensity.

According to the general parameter asso-
ciated with the content and nature of volatile
odor compounds (the area of «visual printsy»
of the maximum sensor signals for 60 sec-
onds of load), the samples differ both among
themselves and from the standard sample
(1 Control) within each group of products.

Bread

Let’s consider the peculiarities of chang-
ing the composition of the volatile odor frac-
tion when changing the formulation relative
to the control.

First of all, we will analyze the unifor-
mity of the data of various sensors in the set
of «electronic nose» in the frontal mode of
vapor input (table 3). It was found that the
selected sensors react differently to the drug
samples. Specific reactions of sensors with
negative values were also established — for
products from the «Bread skewers» group,
as well as for sensor 6 in the «Bread» group.
Such changes can be explained by a sharp
difference in the humidity of the samples,

Ne «Visual prints» of maximum
signals

Comparison of «visual fingerprints» of signals for the
standard and the analyzed sample (brown)

Standard (Control)

Absolute area difference,
Hz 2:56898

The relative difference
between the areas of control
and sample 2: 46.0%

The differences are very
significant.

Absolute area difference,
Hz 2:6839

The relative difference
between the control and
sample areas is 3:5.5%

The differences are
msignificant.

Fig. 1. «Visual printsy of the maximum sensor signals in the RGF.above the samples.
The axes are indicated: on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)
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Bread sticks

Ne «Visual prints»
of maximum signals

Comparison of «visual fingerprints» of signals
for the standard and the analyzed sample (brown)

Standard (Control)

Absolute area difference, Hz 2:

30872

The relative difference between
the control and sample areas is

2:199%

Very significant differences.

Absolute area difference, Hz
2: 12952

The relative difference
between the control and
sample areas is 3:83.5%

The differences are
significant.

Fig. 2. «Visual printsy of the maximum sensor signals in the RGFabove the samples.
The axes are indicated: on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)

when highly dried samples sorb hydrophilic
compounds on their surface, reducing their
concentration in the near-sensory space. It
can also serve as analytical information for
comparison. However, in order to reduce data
interpretation errors, we consider it advisable
to exclude from the data set when calculat-
ing qualitative and quantitative indicators the
values of sensor responses 6. The results of
comparing absolute analytical signals — fig-
ures of «visual prints» of the maximum sen-
sor signals (fig. 2) — the exclusion of the read-
ings of this sensor does not affect the results
of comparing absolute analytical signals.

Group 1. BREAD: Sample 1 — Control;
Sample 2; Sample 3.

Relative to the standard (Control) in Sam-
ple 1, the composition of volatile compounds
diffusing from the crumb does not change sig-
nificantly, within the margin of error. While
flour, a change in the formulation for Sample
2 leads to a significant change in odor and an
increase in the content of drugs in the finished
product. We are talking here and further only
about the connections that register the select-
ed sensors of the «electronic nose».

Group 2. Bread sticks. Sample 1 — Con-
trol; Sample 2; Sample 3.

With respect to the standard (Control),
the samples presented differ in oil content
and humidity. This significantly affected
the measurement results. Sample 2 is not
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Bread Skewers

Ne «Visual prints»
of maximum signals

Comparison of «visual fingerprints» of signals
for the standard and the analyzed sample (brown)

Standard (Control)

Absolute area difference, Hz
2 164

The relative difference
between the control and
sample areas is 2: 20.4%
The differences are
significant.

Absolute area difference, Hz
2:633

The relative difference
between the control and
sample areas is 3:78.8%
The differences are
noticeable.

Fig. 3. «Visual printsy of the maximum sensor signals in the RGF,above the samples.
The axes are indicated: on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)

correctlv compared within the group due to
the significant difference from the Control
and Sample 1. The group is nothomogeneous.

Group 3. Bread skewers: Sample 1 —
Control, Sample 2; Sample 3.

Sample 2 is closest to the sample of the
standard (Control), sample 1 is not correctly
compared with the standard due to a criti-
cally different moisture (or a violation of the
uniformity of manufacturing technology).

To establish differences in the composi-
tion (qualitative and quantitative) of the vol-
atile odor fraction, we will trace the change
in the total content of volatile components in
the samples (fig. 1-3)

Differences in the composition of volatile
compounds of products 1n the group are not
equivalent relative to the Standard.

For this group, the displacement of the
aroma is maximum, can be attributed to
different names of products during organo-
leptic evaluation.

According to the shape of the sensor
signal prints, it was found that all sam-
ples with a change in the formulation have
a different flavor in terms of qualitative
composition, and in terms of its intensity,
samples 2 and 3 have different amounts
of volatile compounds compared to the
Standard.
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Table 4
Relative content of components in samples, ® % (£ 1%) by weight
S3 - S5 -
S1 - S2 S6 — S7 - S8 —
MO/ S4 — TH100 BCS/ ‘
No PEG-2000 | - DCGI18K6 MUNT MUNT MUNTsoon | PDEGS | Tween
Samples
Alcohols, | O-content. Acids, Mid-polar, Amines Alcohols, Amines | Acids
ketones soedin. alcohols | S-containing light gases
Bread

Control 19,16 2,08 30,60 10,54 2.24 0,00 538 | 30,02

Sample 2 1, 6o 2.02 34,20 10.22 3.02 0.00 449 | 2545
mod. 2

Sample 3 | ¢ 5 1.86 30,37 9.87 3.17 0.00 564 | 3051
mod. 1

Bread sticks

Control 19,25 2,29 32,17 9.42 3,23 0,00 538 | 2826

Sample 2 | 20,14 1,94 31,04 9.46 2.80 0,00 530 | 29,32

Sample 3 21,15 2,88 26,92 7,69 3,85 0,00 5,77 31,73

Bread skewers

Control 19,69 3,15 25,98 10,24 3,94 0,00 5,51 31,50

Sample 2 | 2043 2.87 30,47 10,04 3,94 0,00 6,09 | 26,16

Sample 3 19.72 4,23 23,94 8,45 2,82 0,00 4,23 | 36,62

* the parameters with the maximum deviation from the standard (control) are highlighted.

For this group, the flavor shift is more
noticeable, and can be evaluated as markedly
different from the control during organolep-
tic evaluation by experienced tasters.

We will conduct a detailed comparison
of the quantitative and qualitative fraction-
al composition of volatile compounds in the
samples.

Let us trace the changes in the quantita-
tive composition of the air above samples of
all types by the relative content of the main
classes of volatile compounds to which the
sensor array is configured, estimated by the
normalization method (table 4).

It was found that the change in the for-
mulation leads to a slight redistribution of
individual classes of compounds in the equi-
librium gas phase over all samples within the
groups, compared with the corresponding
Standards. In the «Bread» group, Sample 1
has an identical quantitative composition of
volatile compounds, Sample 2 contains few-
er acids, more alcohols than the Standard.

In the Breadsticks group, Sample 1 has
an identical quantitative composition of vol-
atile compounds, Sample 2 contains fewer
alcohols, S-containing, srednepolar sub-
stances, more ketones and acids than the
Standard.

In the «Bread skewers» group, sample
1 emits more alcohols, but less acids than
the standard. And Sample 2 has significant
differences in the quantitative composition
of the mixture of volatile compounds, com-
pared with the Standard (table 2).

The A1/} parameter allows us to trace
changes in the qualitative composition of
RGF over samples and the appearance/dis-
appearance of compounds of the volatile
fraction. It shows the constancy of the ra-
tio of concentrations of individual class-
es of volatile compounds diffusing spon-
taneously from samples in 60 seconds
(table 3) [3; 4]. If the Ai/j values for the
samples are close or coincide, then it can
be assumed that the ratio of the content
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Table 5
Ratio of signals of several sensors in the matrix for the tested samples

Stability index of the composition Ai/j, (+ (0.5 — 0.02))
Variants Parameters on the charts
I 11 111 v \ VI VII VIII IX X XI
173 1/4 1/8 2/4 2/5 2/7 3/4 4/8 5/7 5/8 7/8
Bread
Control 0,63 | 1.82 | 0.64 | 0,20 | 093 |1 0,39 | 2,90 | 0,35 0.42 0,07 0,18
Sample 2 0,60 | 2,01 | 0,81% | 0,20 | 0,67 | 0,45 | 3.35 | 040 0,67 0,12 0,18
Sample 3 0,61 | 1.88 | 0,61 0,19 | 0,59 | 0,33 | 3,08 | 0,32 0,56 0,10 0,18
Bread stiks
Conrtrol 0,60 | 2,04 | 0,68 | 0.24 | 0,71 | 043 | 3.41 0,33 0,60 0,11 0,19
Sample 2 0,65 | 2,13 | 0,69 | 0,20 | 0,69 | 0,36 | 3.28 | 0,32 0,53 0,10 0,18
Sample 3 0,79 | 275 | 0,67 | 0,38 | 0.75 | 0,50 | 3,50 | 0,24 0,67 0,12 0,18
Bread skewers
Control 0,76 | 1.92 | 0,63 0,31 | 0,80 | 0,57 | 2,54 | 0,33 0,71 0,13 0,18
Sample 2 0,67 | 204 | 0,78 | 029 | 0,73 | 0,47 | 3,04 | 038 | 065 | 015 | 0723
Sample 3 0,82 | 233 | 0,54 | 0,50 | 1,50 | 1,00 | 2,83 | 0,23 | 067 | 0,08 | 0,12

* the parameters with the maximum deviation from the standard (control) are highlighted.

of these compounds in the samples is the
same. If the ratio of signals differs for
samples, then the ratio of the concentra-
tion of these groups of compounds is dif-
ferent, compared with the corresponding
standard, and the smell of the samples
differs significantly. The more the num-
ber of Ai/j parameters for the samples
differs, the more significant the differ-
ences in the smell of the samples, which
are recorded with a high degree of prob-
ability during the organoleptic evaluation
by the consumer and tasters [3]. Taking
into account the reliability of the sig-
nals and all the calculated parameters,
11 of the 21 (without sensor readings 6)
possible parameters are selected (table
5). This is a noticeable proportion of the
indicators of the qualitative composition,
changing in the experiment.

In the «Bread» group, Sample 1 has an
identical qualitative composition of volatile
compounds and differs from the Standard
by no more than 10% (according to the set
of compounds), Sample 2 — by 20%. In the

«Bread sticks» group, Sample 1 differs
from the standard by 10%, Sample 2 — by
25%. In the «Bread skewers» group, Sam-
ple 1 differs in a set of compounds from the
volatile fraction of the Standard by 25%.
And Sample 2 — by 43%, which does not
allow them to be assigned to the same flavor
group (table 3).

About 50% of the parameters of the
qualitative composition differ for samples
within all groups. These are noticeable
changes. Let’s follow in detail how the com-
position changes relative to the Standards
for different groups.

To assess the proximity of the qual-
itative composition of drugs in groups,
consider the contour diagrams of their pa-
rameters (fig. 4-6). They combine the pa-
rameters from table 3 for individual groups.
If their values coincide for the samples and
the entire set, the composition of the drug
mixture 1s identical. The displacement of
individual parameters relative to each other
in the diagram indicates a difference in the
composition of drugs.
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Bread
Pan3
Pan2
Paaxl
1 2 3 4 5 6 7

mO-1] m]-2 m2-3 m3-4

Fig. 4. Contour diagram of the qualitative parameters of the «electronic nosey for bread samples:
Standard (row 1), Sample 2 (row 2), Sample 1 (row 3)

It was found that sample 3 (sample 1)

is closer to the Control sample. For a set of Sample 2 Sample 3

qualitative parameters, we calculate the co- Parameter 0,109 0.0094

efficients of difference of samples with addi-
tives relative to the standard:

Bread stiks

Pan3

Pan2

Panl
1 2 3 4 5 6 7

HO-1 m[-2 m2-3 m3-4

Fig. 5. Contour diagram of the quality parameters of the «electronic nosey for Gressini samples:
Standard (row 1), Sample 1 (row 2), Sample 2 (row 3)

The smaller the number, the more sam- parameters, and therefore in terms of the
ples are close in terms of a set of qualitative composition of the drug. The differences
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within the group are less significant than in
the following two.

For a set of the most different qualitative
parameters, we calculate the coefficients of
difference of samples with additives relative
to the standard:

Bread skewers

Sample 2 Sample 3

Parameter 0,022 0,130

Sample 2 is as close as possible in
terms of the qualitative composition of

Fig. 6. Contour diagram of the qualitative parameters of the «electronic nosey for bread stick samples:
Standard (row 1), Sample 1 (row 2), Sample 2 (row 3)

the volatile fraction to the Control sam-
ple. The differences in the group are
significant.

For a set of the most different qualitative
parameters, we calculate the coefficients of
difference of samples with additives relative
to the standard:

Sample 2 Sample 3

Parameter 0,062 0,196

Sample 2 is close to the Control sam-
ple in terms of the qualitative composition
of the volatile fraction. In this group, the
samples differ more from each other in the
qualitative composition of the drug mixture
than in the others.

Taking into account the fact that 50%
of the most strongly differing qualitative pa-
rameters were compared with each other, the
following conclusions can be drawn that 1
or 2 samples with a significant change in the

composition of volatile crumb compounds
are allocated in all groups.

When comparing the volatile com-
pounds in the samples quantitatively, it
should be noted that since the semi-finished
bread undergoes longer fermentation than
breadsticks, the content of alcohols and ke-
tones is 22% higher, and compared with
bread skewers, where there is no fermenta-
tion process, they are 93% more, a similar
picture with acids. However, when compar-
ing the content of individual components in
samples, especially oxygen-containing com-
pounds, they are almost twice as large in the
absence of a biological method of loosening
in bread skewers.

For consumer evaluation, such changes
are not significant for those samples in the
formulation of which the content of paize
flour 1s no more than 15% and recognized
by consumers according to organoleptic
indicators.
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TEOPETUYECKUE OCHOBDbI NMPOLIECCHOI'O YTIPABJIEHU4A
TEXHOJIOTMYECKUMU NPOLLIECCAMU
HA CEJIbCKOXO3AUCTBEHHbIX NMPEANPUATUAX

Baagumup U. 3apyoun, Unna M. Casuukasi”, Cepreii B. op6anes

DI'BOY BO «Matixonckuii 20cy0apcmeeHHblli MeXHOA0SUYeCKIUT YHUBCDCUMEM »;
ya. Ilepeomaiickas, o. 191, &. Maiixon, 385000, Poccutickaa Dedepayus

AnHotauust. OZHUM U3 OCHOBHBIX ACIICKTOB PA3BUTHS OTCUCCTBEHHOTO arpapHOro CEKTOpa,
cTabunn3auy ¥ HOBRIIICHUS 3QPEKTUBHOCTH (PYHKIIMOHHPOBAHUS POU3BOACTBA SBICTCS CO37a-
HHUC YW HUCHONb30BAHNEC HOBCHINUX TEXHOJOTHH, ONTUMH3ALNS HUCIIOIb30BAHU PECYPCOB, peannsa-
LU KOTOPBIX TPEOYET BIOXKCHHS CYIIECTBCHHBIX HHBECTULIUH B CEIbCKOXO3SMCTBEHHYIO OTPACIb.
OnxHako MHOTHE SKCHEPTHl MOTUYCPKHBAIOT HEAOCTATOUHYIO TEXHOIOTHUECKYIO MOATOTOBKY MPOM3-
BOJCTBA, YTO BJICUCT 32 COOOW YXVALICHHWE KadecTBa paboT M HEMPEABUACHHBIC CPBIBBI MPOU3BOJI-
ctBa. [ToaTtomMy BO3HHMKACT HEOOXOAUMOCTh B HUCHOIb30BAHHUU AKTYATIBHBIX, HAYYHO 0OOCHOBAHHBIX
METOJOB VIIPaBICHHS B arpapHoM npouseoactse. [IponeccHo-opueHTHPOBAHHOE YIIPABICHUE TPE.I-
MOJIAracT HEPA3PBIBHOCTh MATCPUATBHBIX MOTOKOB, TAK KAK BBIXOJ KAKIOrO MPOH3BOACTBCHHOTO
MPOLIECCA TUHCHHO 3aBUCHUM OT MOTPEONIEMBIX PECYPCOB. B 3TO CBsI3H, BaKHEHIICH 0COOCHHOCTBIO
MPOLICCCHOTO VIPABICHMS SBJLICTCS €r0 OpHCHTAM Ha pe3yastar. Llens nybnaukamum naHHBIX Ma-
TEPUATOB COCTOMT B ONPEACICHUH U OIMHMCAHUN NMPOLECCOB MPOU3BOACTBCHHO-XO3IHCTBCHHOMN Aes-
TEJIPHOCTH C HCIOIb30BAHUEM 3TAIOHHBIX HIH PEECPEHTHBIX MOACICH B YIIPABICHUH MPCATPUSTHS-
mu AITK. OHu SBASIOTCS OCHOBOH TSl HEOCPEACTBCHHOM aIanTalNy K JCATCIbHOCTH KOHKPETHOTO
npeanpusTys. JlaHHbIE TPOLICCCHBIC STANTOHBI COACPIKAT OCHOBHBIC (KITIOUEBBIC) TPOLIECCHI, KOTOPHIE
BXOJAT B TEXHOJOTHUECKOE MPOLIECCHOEC MHOMKECTBO JTFOO0TO0 MpeampusaTrst 063 HACHTH(PHUKALIMH €T0
IO OTpacieBOMY NpH3HAKy. MeTomomoruueckas OCHOBA UCCICIOBAHUS MPEACTABICHA CUCTCMHBIM
Y MPOLECCHBIM MOAX0JaMU. TeOPETHKO-METOAOIOTHUCCKON 0a30i UCCICAOBAHUS SBISUTUCH PAOOTEHI
OTCYCCTBCHHBIX U 3apyOC KHBIX aBTOPOB B OONACTH YIIPABACHHS CEIbCKOXO3IHCTBCHHBIMU TIPS APH-
STASMU, PEUICHUS 3a0a49 BHCAPCHUS M HCIIOIb30BAHUS STATOHHBIX MOJCICH B YIPABICHUH TEXHO-
JormdaeckumMu npoueccamu. Ha ocHOBaHNMN MPOBEICHHOTO HMCCICAOBAHUSA M3BECTHBIX MPOLECCHBIX
MOJEICH HaMH NMPEIoNKEHA pedepeHTHAs MOACTh arpONPOMBIIITICHHOTO NPEANIPHATHS HA IPUMEpE
OTpaciIy PACTCHUEBOACTBA, KOTOPAs OTPAKACT METOAUUECCKUI BAPUAHT CUCTEMATH3ALNH U UICHTHU-
(pUKALIMHU MPOLIECCOB ATl MX JATbHCHINCH ACTATH3ALMHA MPH BHCAPCHUHU MPOLICCCHOTO VIIPABICHUS
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Ha MPeNpUATHN. BeigeaeHne CKBO3HOM LETIOUKH OCHOBHBIX IIPOLIECCOB MO3BOIIET NPUMEHATh HO-
BBIC THOAXOJbI IUTAHUPOBAHUS MPOW3BOACTBA, OpPraHU3anuy vueTa U koHTposs, AX/, mpuHUMaTh
ONTUMAIBHBIC YIIPABICHUYCCKHUE pelIcHM. Pe3ymprarsl nccnenoBaHusS MOTYT OBITh HCIOJIb30BAHEI
PYKOBOAUTESIMA M CIICLIHAIUCTAMH CEJIbCKOXO3AHCTBEHHBIX MPEANPUATHN MPU BHEAPEHUHU IIPO-
LECCHBIX MoAeeH B ynpasiacHue Ha npeanpustisax AITK.

Kuarouesble cioBa: mpoueccHel moaxoa, pedepeHTHbIE MOJETH, METOAUKH IPOLECCHOTO
VIOPaBICHUS, MPCANPHATHS arpapHod c(epbl, MPOLECCHBIC STAJOHBI, COBPEMCHHBIC TEXHOJIOTHU
VIPaBICHUS

A yumuposanus: 3apyoun B.H., Casuyraa HM., I'opbanee C.B. Teopemuueckie 0cHO8bI NPO-
YeccHO20'YNpasie s MeXHON02UYe CKUMU NPOYECCAMU HA CebCKOX03AUCBEHHBIX NPEONPUAMUAIX //
Hoegvie mexnonoeuu. 2022. 1. 18, Ne 2. C. 99-107. https://doi.org/10.47370/2072-0920-2022-18-2-99-107

THEORETICAL FOUNDATIONS OF THE PROCESS -
BASED MANAGEMENT OF TECHNOLOGICAL PROCESSES
IN AGRICULTURAL ENTERPRISES

Vladimir 1. Zarubin, Inna M. Savitskaya*, Sergey V. Gorbanev

FSBEI HE «Maikop State Technological Universityy;
191 Pervomayskaya str., Maikop, 385000, the Russian Federation

Abstract. One of the main aspects of the development of the domestic agricultural sector,
stabilization and increase in the efficiency of its production is the creation and use of the latest
technologies, optimization of the use of resources, the implementation of which requires signif-
icant investments in the agricultural sector. However, many experts emphasize the insufficient
technological preparation of production, which entails a deterioration in the quality of work and
unforeseen disruptions in production. Therefore, there is a need to use relevant, evidence-based
management methods in agricultural production. Process-based management assumes the conti-
nuity of material flows, since the output of each production process is linearly dependent on the
resources consumed. In this regard, the most important feature of process —based management is
its focus on the results. The purpose of the research is to define and describe the processes of pro-
duction and economic activity using reference or reference models in the management of agribusi-
ness enterprises. They are the basis for direct adaptation to the activities of a particular enterprise.
These process standards contain the main (key) processes that are included in the technological
process set of any enterprise without identifying it by industry. The methodological basis of the re-
search is represented by system and process approaches. The theoretical and methodological basis
of the research are the works of domestic and foreign authors in the field of agricultural enterprise
management, solving the problems of introducing and using reference models in the management
of technological processes. We have proposed a reference model of an agro-industrial enterprise
using the example of the plant growing industry, which reflects a methodological option for sys-
tematizing and identifying processes for their further detailing when introducing process manage-
ment at an enterprise. Isolation of the end-to-end chain of the main processes makes it possible
to apply new approaches to production planning, organization of accounting and control, AHD,
to make optimal management decisions. The results of the research can be used by managers and
specialists of agricultural enterprises in the implementation of process models in management at
agribusiness enterprises.

Keywords: process-based approach, reference models, process-based management techniques,
agricultural enterprises, process-based standards, modern management technologies
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IIpoueccHblil MOAXOA K YIPaBJICHUIO
MO3BOJISIET PEaIN30BaTh B CEIBCKOM XO3s1H-
CTBE KOHLEMNIUIO HEMPEPbIBHOTO COBEp-
IIIEHCTBOBAHHUS HA OCHOBE BHEAPEHUS PUH-
unoB OepexyauBoro mnpoussoncrsa. Ilpu
3TOM CeJIbCKOXO35HCTBEHHbIE OpPraHU3aluu
HAYMHAIOT padoTaTh CO 3HAUUTEIBHO OOJb-
el MPOU3BOAUTENBHOCTBIO M YBEJIUINBA-
FOLIENCS] 5KOHOMUYECKON OTAa4ei, T.€. «To-
pa3no B OOJbINEH CTENEHH MOBBIIATH CBOK)
Pe3yJaBTaTUBHOCTD, () (PEKTUBHOCTD U CIIO-
COOHOCTB K U3MEHEHHsIM». B OCHOBHOM 3TO
CBSI3bIBAIOT ¢ oOecneueHneM 3PP eKTHBHBIX
(YHKLIMOHATBHBIX B3aUMOCBSI3€H MeEXAy
OTIENbHBIMH TEXHOJOIMYECKUM IIporecca-
MH M UX moacuctemMaMu. B maHHOM cCiy-
Yyae MOSBISETCS BO3MOXKHOCTBH aJanTaliu
BHYTPEHHUX PECYypPCOB U CrOCOOOB padoThI
CEJIbCKOXO3MCTBEHHOTO TMPENNPUATUS K
TpaHchOpMaLUsAM PBIHOYHOM CPEabl, OTIIU-
YAIOLIUXCS B COBPEMEHHBIX YCIIOBUAX OOJIb-
LIOW HEOMPEAEICHHOCTBIO.

Brigenenue u onucaHue MNpPOLIECCOB
MIPOU3BOACTBEHHO-XO351ICTBEHHOU AEATE b~
HOCTHU TIPEATONIaraeT HCIONb30BaHUE 3Ta-
JIOHHBIX UK pedepeHTHbIX Monened. OHu
SIBJISIFOTCSI OCHOBOM JJIs1 IX HENOCPEACTBEH-
HOH ajanTalu K AeATEeIbHOCTH KOHKPET-
HOro mpeanpusAtus. JlaHHbIE MpPOLECCHBbIE
STAJIOHBI COAEPIKAT OCHOBHBIE (KJIIOUEBBIE)
MPOLIECChI, KOTOPbIE BXOAST B TEXHOJIOTHU-
YecKoe IPOLECCHOE MHOXKECTBO JIH000ro
npeanpuaTus 0e3 UASHTH(UKALHUU €ro Mo
OTpacieBOMy Tpu3HaKy. M3BecTHb 3Ta-
JIOHHBIE MOJIENIH, COCTOSLINE U3 TPUHAILA-
TH U BOCBMH IIpoLieccOB. Mex Ty HapoaHast
OeHUYMapKeTUHIOBas rajara U AMepHKaH-
ckuil LIeHTp NpPOU3BOOMTENBHOCTH W Ka-
yectBa (American Productivity & Quality
Center, APQC) [2] pa3paboTtanu TpunHan-
LATUIIPOLECCHY0 Mozenb B Buae CTpyk-
Typbl Knaccupukanuu npoueccos (Process
Classification Framework). B mnpoexrax
ONTUMM3ALMHA TIPOLIECCOB  MPENNPHUATHS
TAK)X€ HCIIOJIb3YETCsl BOCBMUIIPOLIECCHAS

MOZIeNIb, CO3[JaHHAsl MEXYyHAapOAHON KOH-
cantuHrosoii kommnanueii BKG. Otpacne-
BbIM AHAJIOTOM 3TaJIOHHON MOJENH sIBJIseT-
cst pedepeHTHas MOzieNb (Harpumep, MOJelb
omsHec-mpoueccos €TOM) [7].

CtpykTypa npoLeccHOil MO HOCUT
MHOT'OYPOBHEBBIN Xxapakrep U (GopMUpyeT-
Csl, HAUMHAsl C BEPXHEro0 YPOBHS, HA KOTO-
pPOM MpEeACTaBJIeHbl yCTOHYMBBIE (TIOBTO-
psromuecs) npoueccel. IIIMpoko HU3BECTHO
pasfeneHue MPOLECCHBIX MOJENeH B 3aBU-
CUMOCTU OT coaepkaHus. Tak, B NpakTu-
K€ IPOLIECCHOrO YIPaBJIEHUS OOCTaTOYHO
4acTO MHCIOJBb3yEeTCsl METOAOJOrHYeCKUi
noaxon Iloprepa M., OCHOBBIBArOLMICA HA
KOHIIeTIINH A00aBIeHHOH cTouMOCTH [3].
B coorBeTcTBMHM € OAHHOW KOHLUENLUEHR
[JIABHBIM MPUHUUIOM (ByHKIIHOHUPOBAHMS
OpraHu3alUU SIBJIETCS OpraHU3aLlusl B3a-
UMOJICHCTBUS MEXJY MPOLIECCHBIMHU dJie-
MEHTaMHU TEXHOJIOTUYECKOW LeMnu, B KOTO-
poii co3naercs nMOTpeOUTENbCKast LIEHHOCTh
(puc. 1).

Muccust  opraHuzauuu  peanusyer-
Csl 4epe3 OCHOBHBIE IPOLIECCHI, KOTOpbIE
OIpeneNsIoT (yHKIIMOHAIBHOE MHOXECTBO
BCIIOMOTATEJIbHBIX BUIOB JESTEIbHOCTH.
B cBOHO odepenb OCHOBHBIE U BCIIOMOTa-
TeJbHBIE MpPOLECcCH (POPMUPYIOT OpraHu-
3allMOHHYI0 CTpyKTypy. Ilpu nporexanuu
OCHOBHBIX IIPOLIECCOB MPOUCXOIUT Mepepa-
00TKa OCHOBHBIX PeCYypcoB U HOpMHUpPYyETCS
KOMILJIEKC COBOKYITHBIX 3aTpaT U OpraHu3a-
LIUOHHAs] MPHUObLIb. DTH TMPOLECCHl HOCAT
TOPU3OHTAJIbHBIN XapakTep, MPOHU3bIBAIOT
BCE OPraHU3alMOHHO-TEXHOJIOTNYECKOe U
by HKIIMOHATBPHOE MPOCTPAHCTBO U KOHCO-
JUANPYIOT BCe OM3HEeC-Bo3neHCTBuS [4].

Kaxk wu3BecTHO, BUABI [€ATEIBHOCTHU
NOAPA3AENsIOTCS Ha BCIOMOIaTeJbHbIE
U OCHOBHble. BcmomoraresnbHble BUIbI
HE Y4YyBCTBYIOT B CO3[aHUU NPOAYKTa U
HE CO3JAI0T KOHEYHOM LEeHHOCTH. Bme-
CT€ C TeéM OHM ODeCHeuMuBarT peain3a-
LU0 HEKOTOPBIX OCHOBHBIX BHUAOB. be3
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OCHOBHBIE BHObI ACATCIPHOCTH

Puc. 1. Texnonoeuyeckie npoyeccot hopmupoganis 006asneHHoll yeHHocmu

Fig. 1. Technological processes of value added formation

BCIIOMOTATEJbHBIX HEBO3MOXKHO IPOU3-
BOACTBO KOHeuHON mnponykuuu. I[loprep
M. akueHTUpyeT BHUMAaHHE Ha MATU BU-
Jax OCHOBHOH JNEeATENbHOCTHU. BXOSIIAs
JIOTUCTUKA;, OMEepaluy;, UCXONAsIIasi JIOTHU-
CTHKA, MAPKETUHT U NPOAAXKHU; cepsic [9].
B cBoro ouepenb, OH mpenjaraeT paccMmo-
TPETh U YEThIPE T'PYMIIbl BCIOMOTraTENb-
HBbIX BUJOB. HH(PACTPYKTypa KOMIAHUH,
yOpaBJIeHUE YEJOBEUECKIIMH pecypca-
TEXHOJIOTHIH W CHaOKeHHe.
[Ipennoxennoe IlopTepom pasnenenue
IPYUU AESATEIbUOCTH HO3BOJISAET OCYyIle-
CTBUThb JAJbHEHUIYI0 HX [OETaJHU3aLUI0.
Tak, B coorBeTcTBHU ¢ noaxonom [loprepa
no0aBIEHHON LIEMHOCTH Hpen-
Jaraetcs KiaccupUIHpPOBATH MPOLIECCHI
HA «IIEPBUYHBIEY, «IIOAAEPKUBAIOIIUE» U
«pasBuBaromue» [1].
BHeapeHue npoueccHoOro ymnpaBJeHUs
B arpapHOM IPOU3BOJICTBE Ha MEPBOM dTare
IaHHOrO mpouecca TpedyeT CO3maHus CH-
CTE€Mbl IPOU3BONCTBEHHO-XO35IHCTBEHHBIX

102 2022: 18 (2)

MPOLIECCOB HAa OCHOBE W3BECTHBIX HayKe
KOHLIETITYaJIbHBIX TIOAXOAOB [S].

IIpu sTOoM mpenmnonaraercs, 4YTO MO-
JeJib MPOLECCOB, MOCTPOCHHAsI HA OCHOBE
LENOYKU CO3JaHUsl LIEHHOCTH, SIBJISIETCA
HauOoyiee ONTUMAJIBHONW MONEJBHONW KOH-
crpykuueir. Hamu npennoxkena pede-
PEHTHasi MOJeJib arpOApPOMBIIIJIEHHOTO
UPENNpUsATHS HA IPUMEPE OTPACIIH pacTe-
UHEBOACTBA (puc. 2).

B npennaraemoii Mmoaenun paccMaTpuBa-

IOTCSl CIIEAYIOLIME BUIBI HPOLIECCOB. T'PYII-
bl OCHOBHBIX MPOLIECCOB, IPyHHUbI HOAAEP-
JKUBAIOIIUX UPOLIECCOB; Py UMbl UPOLIECCOB
yHOpaBJIeHUsI U TPYIIbl OCHOBUBIX IPOLEC-
COB,
Mu nepepaboTku mpoaykuuu. OueBHINO,
YTO MPEACTABJICHHAs MOJAECNb HE SIBJISIETCS
VHHUBEPCAJIBHOM U OTPAXXaeT TOJIbKO Me-
TOAUYECKUI BapUAHT CUCTEMATU3aALUU U
UACHTU(PUKALIUKA TTPOLIECCOB I UX NaJb-
HEWIIEeH NeTaJu3aluy Npyu BHEAPEHUH MPO-
LIECCHOT'O YIIPABJEHUSI Ha IPEANIPUATHH.
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«Ha kpynHOM CenbCKOXO3IHCTBEHHOM
NPEANpPUATHH 3HAUYUTEIbHAsT YacTb IPO-
OYKLUUW TMpeTepreBaeT Lebld psii TpaHC-
dbopmanuii, B mporecce KOTOPbIX OHa MEHsI-
€T CBOU CBOWCTBA, AEJIUTCS Ha HOBBIE BUIBI
NPONYKIMH, CTAHOBUTCS CBHIPbEM, IIOJY-
¢dabpukaToM MM KOHEYHOH NpOonyKLHei.
Hanpumep, mnocne cbopa ypokas 3epHO
O3MMOM MIIEHULbI HAMpPaBJIsAeTCs HA 10pa-
OOTKy, TIe MPOXOIUT MPOLIECCH TEPBUYHON
U BTOpUYHOH ouncTku. Ha BbIXOmE 0Opasy-
€TCsI yoKe LeJIblii Habop BUIOB NPONY KLIHH,
B TOM YMUCJE, MPOIOBOJBCTBEHHOE 3€pHO I
copTa, PypaxkHOE 3epHO, CEMEHHOE 3EPHO,
3epHO 11 copta, 3epHOBas NpuUMeCh, UCTIONb-
3yeMble U HEeucnojib3yemble oTxoxbl. [la-
jiee TPONOBOJBCTBEHHOE 3€PHO B KaueCTBE
CBIPbSI MOXET OBITh HAIPABJIEHO HA MPOU3-
BOJICTBO TMHILEBBIX MPOAYKTOB (HampuMep
MYKH), a MyKa, B CBOIO OUepeb, B KAUECTBE
CBIPbS — HA MIPOU3BOACTBO xJjeda, oTpyon —
Ha MPOMU3BOACTBO KomOmMKopma. Takum 00-
pa3oM, 36pHO O3UMOM MIIEHULIBI OT yPOKasi
MPOXOAUT KaK MMUHMMYM 4epe3 OfMH Ipo-
M3BOJICTBEHHO-TEXHOJIOTMUECKUI  mepenen
(mepBUYHAST ¥ BTOPUYHAS OYHCTKA), & MaK-
CUMyM — 4epe3 Tpu u Oonee. B pesynbrare
dopMmupyercss Heblii CIEKTP MaTepuaiib-
HBIX PECypCOB, MPOU3BOACTBO U MoTpediie-
HHUE KOTOPBIX TECHO B3aUMOCBSI3aHO B HATY-
PaJbHOM U CTOMMOCTHOM BBIpaKeHUW [6].

B Hacrosimee Bpemsi B yIpaBiIeHUU
CeJIbCKOXO35ICTBEHHBIMH TTPENTIPUATUAMU
OCHOBHO€ BHUMAaHHE YJIEJsAeTCsl IpoLec-
caMm 3akynku u norpebnenus I'CM, yno-
OpeHHii, CpencTB 3aIUThl PACTEHUI U T.A.
DTO CBsI3aHO C OrpaHu4YeHHueM (pUHAHCOB
3aKyMOYHON JAESATEeNbHOCTH B ONEpPaTUB-
HOM pexkuMe. Mexay TeM, He yHelsieTcs
JOJDKHOTO BHUMAHHS pecypcam CcoOCTBEH-
Horo mpoussoactsa. llpu atom cosmaeTcs
JIOXKHOE MpPEeNCTaBlIeHUe, YTO €€ NMOTEPU He
CBSI3aHbl HANPSIMYI C IONOJIHHUTEIbHBIM
(uHAHCHPOBAHNUEM M KOJMYECTBEHHO HU-
yTOXHBI. OHAKO YCTAHOBJIEHO, UTO OOIIast
CyMMapHasi CTOUMOCTb COOCTBEHHBIX pe-
CYpPCOB IPEBBIIIAET CTOMMOCTh TOKYITHBIX
[10]. Jloruueckasi B3aMMOCBSI3b OCHOBHBIX
IPOLIECCOB MPOSIBISETCS B TOM, YTO BBIXOZBI

U3 OJHUX IPOLECCOB SIBJISIOTCS BXOAAMU B
apyrue. Takum obOpasom obecrnieunBaer-
Csl TEXHOJOrMveckasl IMOCIeN0BaTeNbHOCTD
ofmiero mpouecca norpedieHust u nepepa-
00TKkHN MaTepuaibHbIX pecypcos. [locneno-
BATEJbHOCTb TEXHOJOIMYECKUX IMPOLECCOB
NpeanojaraeT HaJlu4yue JUHEHHON 3aBUCH-
MOCTH MEXIY Pe3yJIbTATOM MJIM BBIXOIOM
U Ha4YaJbHBIM BXOZIOM, & TaKXe CO BCEMHU
POMEKYTOYHBIMU BXOJAMHU-BBIXOZAMH C
y4eToM cnenupuku noTpedJIeHus, TEXHO-
JIOTMUYECKUX U MPHUPOAHBIX MOTEph, Opaxa
pPasHOro poaa u OTXonoB. B ornuume ot
MPOLIECCHOTO B (DY HKIIMOHAJIBHOM Y IIpaBJie-
HUU TakKas CBsI3b CUYMTAETCS MaJIO3HAUYNMON
U HECYIIeCTBEHHBIM (PaKTOPOM IIpU MPHUHSI-
TUU yIpaBjleHYeCKUX peuieHui. Peanusa-
{151 OCHOBHBIX YIIPABJIEHYECKUX (PyHKIIUI,
OPTaHU30BAaHHBIX C YYETOM IIPUHIUIOB
MIPOLIECCHOTO YIPABJIEHUSl MO3BOJISIIOT MO-
BBICUTh 3((PEeKTHBHOCTL yINpaBIEHYECKUX
peLIeHHi B paMKax IEeMOYKH CO3/IaHus IIeH-
HOCTH Ha CEJIbCKOXO3AHCTBEHHOM MPEANpH-
arun. IlpakTuka GopMupoBaHus mporecc-
HOH MOAENH arponpeArnpUsTHs TOBOPHT
O TOM, YTO B €€ OCHOBY JOJUKHBI OBITH IO-
JIO)KEHBI OCHOBHBIE BUABI IPOM3BOACTBEH-
HO-XO3SIICTBEHHOW JesiTenbHOCTH. Jlalib-
Helasi JeTaju3alus MPOLECCOB MOJIKHA
peanu3oBbIBATBCA C YYE€TOM INPUHLUIA
JIOCTAaTOYHOCTH  (BBIAENSIETCS OrpaHUYeH-
HO€ MHOXXECTBO Ipoueccos). B nmporusaom
cily4ae MOXKET ObITh MOTEpsiHA TMOKOCTb U
OBICTPOTA pPEaKIUH MPENNPUATUS HA U3Me-
HUBIIHNECS yCJIOBUS (PYHKIIMOHUPOBAHUS U
napaMeTpbl BHeIHEN cpenbl. IIponeccHblit
MOZIXOA B YIIPABJIEHUH CEJIbCKOXO31CTBEH-
HbIM TPENNpHUSATHEM IperyCMaTPUBAET
LIMPOKOE MCIIONIb30BAHUE CLIEHAPHOIO Iljla-
HUPOBAHUs, KOTOPOE MPUMEHSIETCS Ha CTpa-
TErM4eCKOM U ONEePaTUBHOM yPOBHSIX [8].

Ha onepatuBHOM ypoOBHE YyIIpas-
neHuss (QOPMUPYIOTCA JBE IOICUCTEMBI
NIJIAHUPOBAHUSI.

IlepBast mogcucTemMa riIaHUPOBAHMS pe-
IIaeT 3a/1a4H, CBSI3aHHbIE C KOPPEKTHUPOBKON
HOPM pacxofia OCHOBHOTO ChIpbsl U MaTepHa-
noB. K num otnocat: I'CM, cpeacrtsa 3amu-
ThI, CEMeHa U T.J. JlaHHasg KOPPEKTHPOBKA
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MIPOU3BOIUTCS MO M3MEHEHUSIM [IapaMeTPOB
BHELIIHEH Cpelbl BBIPALIMBAHUS CEJIbCKO-
XO3SIHCTBEHHBIX  KyJnbTyp. OOHOBJIEHUE
HOPMAaTHBHOW 0a3bl MPOM3BOIUTCS TIO pe-
3yJIbTaTaM MEPUONUYECKOW JHATHOCTUKU
npoLecca BO3AETBbIBAHUS  CEJIbCKOXO3sIi-
CTBEHHBIX KyJbTyp. [Ipu 3TOM yTOUHSIETCS
OMepaLOHHASl TPYIOEMKOCTb, aHAIU3UPY-
IOTCSl BapPHAHTBI HCIOIb30BAHUS CEJIbX03-
TEXHUKH, HOPMbI TOTEPU MPOXYKIHUH MPU
yOopke U T.1. DTH yTOYHEHHS MO3BOJISIOT
Oonee 0OOCHOBAaHHO OLIEHUTH BBIXOZ I'OTO-
BOH MpOnyKINH, ce0eCTOMMOCTD, pa3pado-
TaTh Oonee 3¢pexkTrBHBIE yIIpaBIeHUECKHE
peLIeHus.

Bropas mnoacuctema npenHa3HaueHa
IUISl aHAJIM3a aJBTePHATHBHBIX TEXHOJOTUMH
n0pabOTKH M XpaHEHUs MPONYKLUH B 3aBH-
CHMOCTH OT TapaMeTPOB MPOLECCOB MOCTY-
IUICHHSI TIPOAYKIIMHU, & TAK)KEe OT BEJTHYUHBI
notepb. [Ipu 5TOM MOryT HCCIENOBATHCS
pa3nuYHbIe BapUAHTHI TMEepepadOTKU Mpo-
AYKLHH C YYETOM HUMEIOIINXCSI BO3MOKHO-
cTeil nepepaboTku. BapuaHts! puHAHCHPO-
BaHMSI MPOM3BOJACTBEHHON NESITEIBHOCTH U
NPENNpUsATHS B LIEJOM aHAJTU3UPYIOTCS Ha
CTpaTerm4eckoM ypoBHE Mmiianuposanus. Ha
HTOM K€ Y POBHE PELIAIOTCS 3a/1a41 ONTHMHU-
3aLUU UCIOJIb30BAHUS YCIYT OT CTOPOHHUX
OpraHu3alui, MpoOBOAUTCS OLeHKa 3¢ddex-
TUBHOCTH KaIUTAJIbHBIX BJIOXKEHUH [4].

CueHapHbIfl TOAXON, peanu3yeMblil Co-
BMECTHO C MPOLIECCHBIM MOIXO0M, MPEIO-
Jaraet CTPOrUi y4eT BCeX HeCOOTBETCTBUM
U OTKJIOHEHHH OT HOPMATHBOB, BBISBJICH-
HBIX B XON€ peayn3aly MPOH3BOICTBEH-
HBIX mpoueccoB. ONbIT OCYLIECTBICHUS
CEJIbCKOXO3MCTBEHHON JeATEIBHOCTH TIpe-
JOCTaBIISIET BO3MOXHOCTH C(HOPMHPOBATH
uHpopMaMOHHYIO 0a3y (0a3y 3HaHuii),
MO3BOJISIIOIYIO  HEMPEPBIBHO  COBEPILCH-
CTBOBaTh KaK YTIPABJICHHE TEXHOJOTHUSMHU
NIPOU3BONACTBA U NepepaboTKU MPOAYKIIHH,
TaK M yIpaBjeHHe CEeTbCKOXO35HCTBEHHbBIM
MPEANPUITHEM.

AHaU3 OTEUYEeCTBEHHONH U 3apyOex-
HOI JIUTEpaTyphl MO OCHOBAM MPOLIECCHOTO
yIPaBJICHUS TO3BOJINJ BBIACIUTh OCHOBHbIE
3aKOHOMEPHOCTH:

— NPUHLUI CHCTEMHOCTH, T.€. IPEACTaB-
JICHUE MPEANPUITUS KaK CIOKHONH CUCTEMBI
B3aUMOCBSI3aHHBIX U B3aUMOJEHCTBYIOIINX
MPOLIECCOB, YIPaBJIECHUE KOTOPBIMU MPENO-
CTaBJISIET BO3MOXHOCTb COINIACOBAHHOIO
OOCTHXKEHUSI CHCTEMHBIX LIEJIEH,

— IMPUHLHUI HEOOXOIUMOCTH HEeTIPEPhIB-
HOI'0 COBEPLIEHCTBOBAHUS CUCTEMBI B CTpa-
TETHYECKOM AacCIeKTe Yepe3 IMO3UTUBHYIO
OVHAMHUKY B Pa3BUTUM OCHOBHBIX U BCIIO-
MOTaTeJIbHBIX ITPOLIECCOB,;

— IPUHLUI OPHEHTALUN Ha noTpeduTe-
Jis1, IPEAMNOararoui OCy LECTBJIEHUE BCEX
MPOLIECCOB HAa MPEANPUATUU B COOTBET-
CTBUU C TpeOOBaHUSMU BHEIIHETO M BHY-
TPEHHEro NOTpeOuTeNs;

— IPUHLAI OTBETCTBEHHOCTH, KOTOPBIN
O3HA4YaeT HENMPEMEHHYI0 HUACHTU(PUKALIUIO
BJIAZIEJIbLA, UCTIOJHUTEIS], UX MOJHOMOYUN
1 OTBETCTBEHHOCTH,

— NPUHLUN CTAHJAPTU3ALUHU, TO €CTh
MPUBENCHUE K OAHON MOJAEIBbHON KOHCTPY K-
UM, MPUCYLIEH BCEM DJIEMEHTaM IIPOU3-
BOACTBEHHBIX IPOLIECCOB. HOPMAaTUBHOU
JOKY MEHTaLluH, METOOUYECKOM OCHOBBI CO-
BEPLICHCTBOBAHHUSI IPOLIECCOB.

UccnenoBanme ocoOeHHOCTEH  mpo-
LECCHO-OPUEHTUPOBAHHOIO  YIIPABJICHUSA
MIPUMEHUTENIBHO HEMOCPENCTBEHHO K CEJlb-
CKOXO3IICTBEHHBIM TNPEANPUITUAM  IO-
3BOJTIIIO COPMYIIMPOBATh crierupuueckue
3aKOHOMEPHOCTH MPOLECCHOrO yIPaBJICHUS
arponpeanpUATHIMU:

— TPUHLMII ONEepPaTHuBHON T'HOKOCTH,
NPEeAnoJararui HapsAay cO CTaHAapTH-
3alUeld OCHOBHBIX IPOLIECCOB YIPABJICHUS
BO3MOXXHOCTb ONEPATUBHOIO HM3MEHEHUs
napameTpoB MPOLECCHOTO YIIPABJICHUS,

— NPUHLMO MUHHUMM3ALUU  PHUCKOB,
OCHOBBIBAIOLIUICST HA LIUPOKOM HCIOJb30-
BAHUU CUCTEMHOI'O0 U CLIEHAPHOIO MOJEJH-
pPOBaHUs PA3BUTHUS CUTyaLUH U Ipeaycma-
TPUBAIOLUNM OPraHU3aLUK CIEeLHAIbHON
MOACUCTEMBl YIIPABJIEHUS PUCKAMU CEJlb-
CKOXO35IICTBEHHOT O IIPENPUSITHUS,

— TDOPUHLUMN aJaNTaluH, MO3BOJS-
IOIMM  OTOWTH OT TPAAULHUOHHBIX OT-
pacieBblX MOAENEeH IPOU3BONCTBEHHBIX
IPOLIECCOB B CBA3M C MHOroodpasuem
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CEJIbCKOXO03SIMCTBEHHBIX

OpPraHu3aLMOHHO-X03MCTBEHHbBIX
151 CTPYKTYP
NPEAnpUsITHH,

— NPUHLUI UHKPEMEHTAJbHOCTH, 00-
YCJIOBJIMBAKOLINNA [OLIATOBOE BHENPEHUE
MPOLIECCHO-OPUEHTUPOBAHHOIO  yIIPaBJie-
Hus. Peanmusanust TaHHOrO NPUHLUIA CBS-
3aHa cO cyiaboil TOTOBHOCTBHIO MEpPCOHAJNA
OpraHU3aluy K U3MEHEHUSIM,

— NPUHLUI OPUEHTALUU ITPOLECCHOTO
yIpaBjeHUs] Ha ONTUMHU3ALMIO 3aTpaT. ITO
CBS3aHO C OIPAHUYEHHBIMHU BO3MOXKHOCTSI-
MU CEJIbCKOXO3MCTBEHHBIX MPEANPUITUN
B KOHKYPEHTHOI O0OppO€ B CMBICIE COBEp-
LIEHCTBOBAHUSI KOHEYHOT O IPOAYKTa.

Takum oOpas3om, cOanaHCUPOBAHHOE U
FapMOHMYHOE Pa3BUTHE arpoNpOMBbILIJIEH-
HOrO MPEANpPUSITUS OCHOBBIBAETCS Ha MHC-
MOJIb30BAHUM B IPAKTHUKE MPOLIECCHO-OPU-
€HTHUPOBAHHOIO YIIPAaBJIEHUS B YCJIOBHUAX
JUHAMHUYHOTO HM3MEHEHMS] XapaKTEepPUCTHUK
BHEIIHEH W BHYTPEHHEH Cpenbl Mpenmnpu-
ATUS U TIOSIBJICHUS HOBBIX WJIM MOJEPHU-
3UPOBAHHBIX arpOTEXHOJOrui. ApanTauus
NPEenNnpUATHs K HAa3BAHHBIM H3MEHEHMSIM
BBI3BIBAET HEOOXOMMMOCTb AETAJIU3ALHH
METONUYECKUX TMOAXOAOB K pealnu3aluu
IPOLECCHOIO YIIPABJIEHUS, 8 TAK)KE UCIIONb-
3yE€MbIX IPU 3TOM HHCTPYMEHTOB U METO-
JIOB NPUHATHS YIIPABJIEHYECKUX PELICHUMN.
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