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Abstract. We analyzed the levels of consumption of
fruit and vegetable products and its losses. It proposed to
use information from a storage facility on its condition to
determine the effect of storage conditions on the
condition. Analyzed ways of obtaining information from
crop production on her condition. The necessity of
providing information on the status of the storage facility,
depending on the condition of the storage conditions, as
well as the impact on the duration of storage modes in an
analytical form. The necessity for the use of storage
efficiency as the optimization and simulation
mathematical modeling of the impact of external
influences on the stored product. The analytical
description of the production condition depending on the
storage conditions allowing to determine one of modes of
storage, depending on the planned storage efficiency
remaining under fixed conditions. In the example
according to the redox potential of plant raw material with
succulent tissues of storage time the technique its
exponential approximation. The dependence of the
efficiency of its storage mode, which can serve as an
objective function in the optimization of these regimes.

The prerequisites for simulation of the effect of
external influences on the storage efficiency and optimize
storage by the criterion of minimum loss mode if the
controlled variables are the length of storage, and the
temperature and humidity in the warehouse.

Mathematical models of processes of storage make it
possible to adjust the modes during storage and predict
the state of the stored object.

Key words: agricultural production,
efficiency, modes, mathematical modeling.
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Introduction

Ensure an adequate level of food consumption
remains relevant. His may be improved by reducing the
loss during storage, which is more advantageous as
compared to the expansion of production. The same
applies to animal feed.

Further work on improving the loss reduction require
analytical description of the storage process.

Formulation of problem

Investigation of product storage process and the
development of new ways it requires an analytical
description of the state of the product, depending on the
storage conditions and storage process modeling.

Asked to assess and optimize the quality of
agricultural products depending on the conditions of its
cultivation [9-11].

Some growing conditions influence possible. This
dose and timing of fertilizer application [12], agricultural
practices, and the like. Basically the same growing
conditions — it’s climate and weather indicators that
influence is not possible, but they are most dependent on
timing of field work. Of these, the quality of the crops
most significantly affected by harvesting time. Therefore,
to study the effect on product quality growing conditions
appropriate to use simulation techniques.

Analysis of recent research results

In 1980 he founded the annual rate of consumption
per person in the Soviet Union was considered 146 kg
vegetables and 120 kg fruit [1]. In 1989 this, but
recommended, is the norm in Ukrainel6l kg vegetables
[2]. In fact, in the Soviet Union in 1982 the consumption
of vegetables was 101, and the fruit 42 kg human [3].
According to [2] in 1985, every resident of Ukraine
consumes133 kg vegetables.

At the same time state leaders recognized that the
storage is lost at least one third of production. [4] Gross
harvest of fruits and vegetables while approaching the
standards of consumption, but the actual consumption of
the losses was not enough. In 2000, losses of fruits and
vegetables and other plant products with rich fabrics in
storage was estimated at 30-50% [5].

However, according to [6] in Ukraine produced
6.195 million tons of vegetables and melons, and their
losses in 2000 amounted to 177,000 tons, or only 2.857%.
In 2016 it produced 9.998 million tons of vegetables and
melons, and their losses amounted to 1.195 million tons,
or 11.95%.

In such sustainment  level

negligible losses
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vegetables and foodstuffs in melons 2016 the declared at
the level of 101.6%, and fruits, berries and grapes -84.9%.

With cording to other publications modern volume
of consumption of fresh vegetables, potatoes and fruits in
Ukraine is 50-60% of the physiological norm. [7]

Potero in storage potatoes, vegetables and fruit make
up 20-30% annually. [8]

Investing in storage products is 2-3 times more
efficient than in the expansion of its production.

In contrast to the growing conditions in the storage
modes can be influenced to optimize these regimes. This
raises the question of the choice of optimization criteria:
the minimization of losses (from disease, weight,
nutrition), or minimizing the cost of production at the end
of the retention period.

In any case, the optimization of the process is
necessary to have quality products depending on the
storage conditions in the analytical form. However, the
results of studying the effect of storage conditions (as,
indeed, and growing conditions) in the analytic form are
practically absent, e.g. [13-15].

The [16, 17] background laid analytical description
of the state of the plant product with succulent tissues,
depending on its processing and storage conditions. Such
a description requires information from the storage
facility. For plant products with rich fabrics receive the
information requested by measuring the redox potential
(ORP) [18-20].

Research change ORP plant products with rich
fabrics during storage give reason to use it as an indicator
of the quality of products. An exponential dependence on
the duration of storage of AFP with a correlation
coefficient of 0.997 [21]. Simultaneously experimentally
proved matching ORP changes real loss [22]. For plant
material, having a lower humidity, an indicator to be
determined.

Compliance dynamics ORP plant products with rich
fabrics exponential dependence, as well as its compliance
with the magnitude of losses [22] provides a basis to use
the dynamics of ORP for predicting plant products with
rich fabrics.

AFP is not the only indicator of the properties of
plant products. Only plant products with succulent tissues
resistance measurement can be used [23], the dielectric
properties [24] technique [25-27].

Assessment of the status and quality of food products
is carried out by drawing the regression equations. The
dependences of the potential on growing conditions.
Developed corresponding monogram [28-30].

Purpose of research

When storing any product it is important to be aware
of its ability to store and the deadline within which it will
have a sufficient level of consumer qualities, to know
which of the batches of products under the identity of all
the indicators ability to store longer and what to send to
the implementation or processing Firstly. Modern
methods of predicting the state of the stored products do
not provide the ability to track the dynamics of indicators
of the quality of stored products.

The object of research is an analytical description of

the effect of storage conditions on its efficiency, enabling
the use of mathematical modeling to improve product
preservation. Mathematical modeling, in turn, will make
it possible to evaluate the effect of storage conditions on
the state of the storage facility, as far as possible in a
timely manner to change these regimes, or to predict the
potential products, and therefore have information about
whether to continue storing it.

Results of research

Theoretical analysis of the impact of external
influences on biological objects may be based on the
physical nature of the processes occurring in the object
and the parameters of these effects. An example of such
an analysis is given in [31]. Establish a connection of
biological indicators of vegetable raw state with the
physical storage performance modes are not yet
represented analytically possible.

It is therefore proposed to consider the storage
process as a black box on which input information on
storage conditions, and the output - the indicators
characterizing the state of the storage facility.

According to this principle serves to change the ORP
example vegetable raw materials with rich fabrics during
storage to give an analytical description of the product
according to the state of storage modes, and to be able to
determine the storage efficiency depending on the factors
that affect this efficiency.

At the subsequent discussion we will proceed from
the fact that ORP stored object corresponds to the energy
of the object.

dP = k,dQ, (1)
where: P — measure the energy state stored object;

ki — proportionality factor;

Q - current value of ORP stored object.

The time variation of the energy state during storage
is proportional to the difference between the current value
of AFP and its steady value, which is the object after its
storage for an indefinite time.

dP=k,(Q-Q, )dt, (2)
where: k; — coefficient of proportionality;

Qo — steady ORP value of the object,

t — duration of storage.

From (1) and (2) we have:

kdQ =k, (Q-Q, )dt 3)
designating
K,
K T (4)

where: t — permanent storage duration.

After separation of variables we obtain the
differential equation:
d dt
_4aQ __dt (5)
Q-Q. z
After its integration we have:
t
INQ-Q,)=——+InC. (6)
T

or
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t
(Q-Q.)=Ce -. (7)
Before the start of the storage, namely, when t = 0,
the coefficient of the constant of integration is equal to
one, since any number to the zero power is equal to unity,
the integration constant will correspond to the expression:

N=Q,-Q,. ®)
where: Qo — ORP value prior to storage.

In view of the above, we obtain the relationship AFP
storage facility on the duration of storage, a constant
storage time, as well as on the initial and steady ORP
values [32].

Q=Q, (l— efj + Qoef; . 9)

Ptinuous duration of storage corresponds to the rate
of change of production condition during storage, and
thus is a measure of its ability to storage. It is important to
note that it is obtained as the ratio of the coefficients of
proportionality, which gives the relationship between
ORP stored object and its energy state.

Comes the ORP value can provide information about
the status of the storage facility at equality of his other
indicators. The potential ability to be stored in those
products, set a higher ORP.

Storage efficiency is defined as the ratio of the
difference between the steady-state current value and
ORP of the stored object to a difference between the
steady-state and its initial value.

Yt — Qoo - Q
Q. — Qo
where: Yt — storage efficiency for time changes
ORP from its initial value to steady.
From (9) and (10) have storage efficiency

dependence on its duration and potential production
capacity for storage, expressed by a constant storage time:

t
t=e . (11)
For calculation of the duration of storage of products
having potential lost, defines a constant storage time,
when a predetermined storage efficiency have
t=—zInY". (12)
Equation (9) has two unknowns that must be
determined.
Steady function value (in this case the AFP) can be
determined from the measured values of its four

(10)

Qao — Q2Q3 _Q1Q4 . (13)
Qz + Qs - Q1 - Q4
or of three values
Qm _ sz _Q1Q3 ) (14)
2Q2 - Ql - Q3

When three dimensions get exhibitors who exactly
runs through all three of these points. For interpolation is
enough. When calculations wusing four exhibitor
measurements accurately pass through only one data
point, but more will be fully taken into account the
measurement error, the whole process will be described
more precisely as required for extrapolation, and one of

the goals of this work has predict the state of the stored
products.

Steady function value should also be constant for the
calculation of the length exponent storage having a
certain initial value.

This technique requires that the interval between
observations. If, during the experiment, this condition was
not met, to determine the desired point, you can use an
interpolation method.

The next step will be to determine the difference
between the established and the current value of the

function
AQ=Q,-Q. (15)

The exponential dependence of the difference in
duration from the process or from any other argument:

AQ = et
where: X p- and approximating rates.
Subsequently we define a constant duration of
storage, or any other process [33].
1

r=——

y7;

Coefficients and correlation coefficient for the

exponential dependence of AFP on the storage duration
correspond to the formulas

Zt InQ——Zt ZInQ

i=1 i=1

ﬂ ]

Bo-a(z)

(16)

(17)

(18)

A= exp{ (ZInQ th H (19)
 [Bnoigegne]

[ee- s TTgvor-Here]]

(20)

Experimental verification of the relationship (9)
showed that the observation for 19 days ORP changes
apples gave the following results: Q0 = 264,3 mV, Qoo =
371,4 mV, t = days. According to these data promoted
calculation AFP after 54 days of storage, the result —
346.5 mV. Result respective measuring - 354.0 mV. The
difference between the estimated value and the actual
ORP was 2.88%, which is quite satisfactory considering
three-fold excess of storage time over the measurement
duration period [21].

Permanent storage time and is an indirect measure of
the ability of products to storage.

The expression (9) takes into account the effect on
the storage efficiency only its duration. To investigate the
influence of other factors on storage process is necessary
to determine the influence of these factors in a fixed
storage time. All of them were taken into account is
impossible, and for each type of product they are different
and well-known, but the shelf life is always crucial.

Typically, products with high moisture content
greatest influence temperature and low - humidity




136 V. A. Muzychenko

environment.

On products is influenced by other factors, such as
the gas composition of the medium, aeration regimes and
m. P.

In general, the storage efficiency is described by the
dependence

V=71(x,%,x..x,). (21)

where: X;, X,, X5...X, — indicators of factors affecting on

storage efficiency.

The dependence of the efficiency of the storage of its
duration, defined based on ORP measurements, gives
reason to use this method to obtain analytical relations
storage efficiency of other factors.

This entails the need for the approximation of the
existing table data corresponding dependencies. The next
assumption is that it should be an exhibitor, as the
dependence of the most relevant processes occurring in
biological objects.

Then for storage efficiency depending on the
duration, temperature and ambient humidity

YU = £t 0,W).

where: @ — ambient temperature;
W — ambient humidity,
we have

(22)

w LS w8
oW _ w T w
Y —l—e —eg—e +e e‘9+_ (23)
t 0 t W 0 t

w
+E e 4B -E Ve -

where: @ — constant temperature change influence
environment;
w — constant humidity changes influence

environment.

Similar dependencies can be obtained from a larger
number of factors influencing the efficiency of storage.

The dependence (23) allows specifying the desired
storage efficiency and temperature and humidity in
storage to determine the allowable storage time provided
that based on the condition of your products from
temperature and humidity correspond to the exponent.

yt,g,W

[ W W [

1-e‘-evieve’
Similarly obtained the valid values of humidity and
temperature.

t =—7 In|1- - (24)

1,0,w
o=—9m[1-—— Y | (@)
1-e"-e"+eve-
t,0,w
W =-wln| 1- t v |- (28)

1-e"-e*+e°e”’

According to (23-26) can be used for simulation of
the influence of external factors on efficiency of storage.

Using exponents to approximate the results of a
study of the influence of designer factors on the efficiency
of storage is not the only possible one. The main
argument in favor of using one or another form of
addiction has its highest correlation ratio.

The dependence of storage efficiency on the
temperature and humidity are more consistent with the
parabolas, since they most often have an optimum
(extremum). However, the principle of using three or
more exponential dependencies suitable for determining
the effectiveness of the storage and modelling of the
process, with other factors influencing this effectiveness.

A parabolic dependence of storage efficiency on
temperature

Y =2a,0% +a,0+a,, 27)
where: a1, a; and az — experimental factors, gives the
possibility by equating its first derivative to zero to
determine the optimal storage temperature

opt — (28)

In this case, the storage efficiency may be

determined by any known method, including the
measurement of ORP.

A similar dependence of storage efficiency from
humidity
W 2
YY" =mW*+mW +m,.
where: my, mz and ms — experimental coefficients.

Accordingly, the optimum moisture content in the
repository

(29)

m2
2m,

In the study of the influence of one factor on
efficiency of storage the other factors should remain
unchanged.

To determine the dependence of storage efficiency
from two factors, for example, the temperature and
humidity in the vault, you need to determine according to
the experimental factors included in the expression (27)
from moisture, namely:

(30)

opt —

a, =bW? +bW +h,, (31)
a, =CW?+Cc W +¢,, (32)
a,=dWwW?+d,W +d, (33)

where: b-b3, c1-c3 and d1-d3 — experimental coefficients.
The dependence of storage efficiency on temperature
and humidity

Y =bW? +b,W +bO* +cW? +

+C,W +C,0+dW?+d,W +d,

This dependence is also easy to be differentiation
with the aim of determining an optimum one of the
parameters of the environment.

According to (27-34) give the relationship between
efficiency of storage, temperature and humidity in the
vault, either separately or together.

Thus, the preconditions for storage optimization
process, under controlled temperature and humidity
storage.

To do this optimization criterion defined with
(minimum losses during storage or minimum cost storage
process), and to determine the maximum permissible
boundary values of adjustable parameters and to develop
an algorithm corresponding calculations.

(34)



DETERMINATION OF INFLUENCE OF MODES OF STORAGE PRODUCTS IN ITS CONDITION 137

However, along with the parameters of the medium
must also be considered and duration of storage.

Permanent storage duration carries information about
the potential ability of an object to storage. The first is
biological properties of the object. However, because the
duration of storage is largely dependent on the
temperature and humidity, these factors should affect the
permanent storage duration.

Effect of temperature on a permanent storage
duration will correspond expression

2
r=0,0"+0,0+0;.
where: g1, g2 and gz — the experimental factors.
Then the dependence of the efficiency of its storage

duration and storage temperature will be
t

(35)

—
Y _g 91974020403 (3
where we have the dependence of the duration of storage
of the temperature in the storage and storage efficiency
t=—(glc92+gzq9+gS)InY*ﬂ- (20)
Effect of humidity on the permanent storage duration
will correspond expression
7=qW* +qW +0,
where: 1, g2 and gz — experimental factors.
Similarly, the dependence of the efficiency of

storage of its duration and the humidity in storage will
t

@7

—
YW _g @MW = +apW +d3 (38)

where we have the dependence of the duration of storage
of the temperature in the storage and storage efficiency,
namely:
t=—(q1W2+q2W +q3)InY‘~W- (39)

Based on (27, 29, 31-33, 35 and 37) obtained on the
basis of direct measurements of losses during storage. The
corresponding dependence of the storage efficiency
obtained by measuring the ORP or other indicators of the
object state storage will be the following:

the dependence of storage efficiency that is ego
duration and temperature in the vault

t t

Q,-0Q,/1-¢e 010+920+03 +Qq8 010+920+03

o _  (40)
Qoo_QO

and the dependence of storage efficiency that is ego
duration and humidity in the vault

t t
Q _Q [1_e Q1W+Q2W+Q3]+Q0e QW +gW +q;

ro _Qo

The expression (35-41) can be used to simulate the
storage process vegetable raw materials with rich fabrics.
They give the relationship between the three parameters
of the four: effectiveness and duration of storage, as well
as humidity and temperature in storage, which is
sufficient for simulation.

The foregoing is valid at any combination of factors
affecting the process and storage can be used to study the
process of storing any product.

YW= - (41)

The abundance of experimental factors explained by
the fact that modeling is required to be based on the
results of previous studies.

The object is to obtain further analytical work
efficiency dependence storage on three factors, namely its
duration, as well as temperature and humidity, or any
other gaseous medium in the storage.

Experience studies the impact of external influences
on the state of the storage object shows that it is these
factors have the most significant impact. However, not
excluded the need to study the simultaneous effect on the
storage facility is four or more factors.

Conclusions

1. Consumption of vegetables and fruits in Ukraine
lags behind the rational norms.

2. Most cheap way to increase consumption of this
product — reducing its losses, primarily due to the
optimization of storage modes.

3. Despite the abundance of descriptions of the
impact of various factors on the effectiveness of the
storage process, the analytical expressions, which should
be an integral part of mathematical models of this process
are unknown.

4. To predict the state of the storage facility and
adjustment modes of storage in the course of his proposed
analytical relationships that let you create optimization
and simulation models of the storage process.

5. The analytical curves were obtained thanks to the
state information storage object obtained during the
storage process itself.
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BU3HAYEHHS BITJIMBY PEXXUMIB 35EPITAHHSA

IJIOJJOOBOYEBOI IMPOAVKIIIT HA ff CTAH

B. A. My3uuenxo

AHoTaunis. IIpoaHamizoBaHO piBHI CIIO)KMBaHHS
IJI0JJO0OBOYEBOI MPOAYKIii Ta ii BTpaT. 3amporoHOBaHO
BHKOPHUCTOBYBaTH iH(opMaliito Bl 00’ekTa 30epiraHHs
PO HOT0 CcTaH JyIsl BU3HAYCHHS BIUIUBY YMOB 30epiraHHs
Ha nei crad. [IpoananizoBaHo crocoOM OTpPUMAaHHS
iHpopmanii Bif NPOAYKUil POCIMHHUITBA IPO ii CTaH.
OOrpyHTOBaHO HEOOXiJHICTH HamaHHS iH(OpMalii Hpo
cran 00’ekTa 30epiraHHs, 3aJEKHO LBOTO CTaHY BiJ

pekuMiB  30epiraHHs, a TakKoX BIUIMBY PEXKHMIB
30epiraHHs Ha OTO TPUBATICTh B aHATITHIHOMY BHTJISII.
OOrpyHTOBaHO  HEOOXINHICTP  BHKOPHCTaHHSA IS
M ABUIIIEHHS e(peKTUBHOCTI 30epiranHs SIK
OITUMi3alliiHe, TakK 1 IMITallliiHE  MaTeMaTHYHE
MOJICITIOBAHHS BIUIMBY 30BHIIIHIX BIUIMBIB 30epira€Tbcs
Ha npoaykuito. OTpUMaHO aHAJITUYHUHA OIUC 3aJI€KHOCTI
CTaHy TpOAYKIIl BiI pexumiB 30epiraHs, 1o
JIO3BOJISIFOTH BH3HAYaTH OJMH 3 PEXHUMIB 30epiraHHs B
3aJIXKHOCTI Bijl MIaHOBOI epeKTUBHOCTI 30epiraHHs Npu
(ikcoBaHMX IHIIMX pexumax. Ha mpukmazai 3anexHOCTI
OKHCJIIOBAIFHO-BITHOBHOTO ~ TOTEHLIaNy  POCIWHHOI
CHPOBHHH 3 COKOBHTHMH TKaHWHAMH BiJ] TPHBAJIOCTI
30epiraHHs BUKJIAaIeHa METOAMKA 1i  ampoKCHUMaii
ekcroHeHTor0. OTpHMaHa 3aleXHICTh e()eKTUBHOCTI
30epiradHs Bif ii peKUMIB, Ka MOXKE CIY)KUTH IIJTEOBOIO
¢yHKOier0 Tpu onTEMizamii mux pexumiB. CTBOpeHi
NEepPeIyMOBH IS IMITAlliiHOrO MOJCIIOBAHHS BIUTHBY
30BHILIHIX BIUIMBIB Ha e(eKTHBHICTh 30epiraHHs Ta
onTHMIi3alii peKMUMiB 30epiraHHs 3a KpUTEPIEM MIHIMyMy
BTpaT, SKIIO PEryJbOBaHMMHU 3MIHHHMH € TPHBAIICTh
30epiraHHs, a TaKOK TEMIIEpaTypa i BOJIOTICTh MOBITPS B
CXOBHMILI. MaTemMaTH4Hi Mojeni mpoueciB 30epiraHHs
JAal0Th MOJIIMBICTE KOpPETryBaTH pPEXHUMH B IIpoleci
30epiraHHs i MPOTHO3YBAaTH CTaH 30epiraloThcs 00’ €KTIB.

KurouoBi ciioBa: cinbcpkorocrnonapcbka npoayKIis,
30epiranfs, e(eKTUBHICTb, PEKUMH, MaTeMaTHIHE
MOJICITIOBAaHHSL.

OIIPEJIEJIEHME BJIMSHW S PEXKUMOB XPAHEHM A
[IJIOJOOBOIIHOM ITPOAYKIIUU HA EE
COCTOSHMUE
B. A. Mysviuenxo

AHHOTALMA. IIpoananu3upoBaHsbl YPOBHH
MOTPeOIeHUs TIOAOOBOIIHOW NMPOAYKINU M €€ IOTeph.
[IpeanoxeHo wucnonb30BaTh MHGOPMAIMIO OT OOBEKTA
XpaHEHHUsS O €ro COCTOSIHWH JUIS ONpENeNICHUS BIMSHUSA
YCIOBHUH XpaHeHHA Ha 3TO COCTOSTHHE.
[Ipoananu3upoBaHbl CIIOCOOBI TONYYEHUS] WHPOPMAIUU
OT TPOAYKIMH pPACTCHUEBOACTBA O €€ COCTOSHHU.
ObocHoBaHa HE0OXOIMMOCTh MPEOCTaBICHHS
uHGOpMaLMK O  COCTOSHMM  OOBEKTa  XpaHEHUs,
3aBHCHUMOCTH 3TOT'O COCTOSHHUS OT PEKHMOB XPaHEHHUS, a
TaKkXKe  BIMSHUA  PEKUMOB  XpaHEHHS Ha  €ro
HPOIOJIKUTENBHOCTh B AHATTUTUYIECKOM BUJIE.
OOocHOBaHa  HEOOXOIMMOCTb  HCHOJB30BaHUS IS
TIOBBIIICHUS 3¢ peKTUBHOCTH XpaHeHUs Kak
ONTUMU3ALMOHHOE, TaK u MMUTALUOHHOE
MaTeMaTUYECKOE MOJEIUPOBAHUE BIHUSHHUSA BHEIIHUX
BO3JEHCTBUIl Ha XpaHslmyrocs npoxykuuto. IlomydeHo
AQHATUTHYECKOE OMNMCAHUE 3aBUCUMOCTH  COCTOSHUS
MPOAYKIIMK OT PEXHUMOB XpaHEHHUS, IO3BOJISIONINE
OTIPENIeNIATh OJWH M3 PEKUMOB XPAaHEHHUS B 3aBHCHMOCTH
OT  TIUIaHOBOH 3G (EKTUBHOCTH  XpaHEHHS  IIpHU
(PUKCHUPOBAHHBIX OCTAJBHBIX pexuMax. Ha mpumepe
3aBHCUMOCTH OKHCITUTEIHHO-BOCCTAHOBUTEIHHOTO
MTOTEHIMAaja PACTUTEIBHOTO CBHIPhS C COYHBIMH TKAHAMU
OT TNPOAOJKUTEABHOCTH XPaHEHMs H3JI0KEHA METOJUKa
eé annpoKCUMaIuu 9KCIOHEHTOMH. Ionyuena
3aBUCHMOCTH 3(Q(PEKTUBHOCTH XpAaHEHUs OT €€ PEeXNMOB,
KOTOpasi MOJKET CIYXHTh [eJeBoH (QyHKuueH npu
ONTUMM3ALNHU ITUX PEXKUMOB.
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Co3faHbl  NPENNOCBUIKH  JUIL  MMHTallMOHHOTO
MOJECIUPOBAHUS BIWSHUS BHEIIHHX BO3ACHCTBHH Ha
3¢ (PEeKTHBHOCTh XpaHEHHS M ONTHMH3ALUU PEKUMOB
XpaHEHUS MO0 KPUTEPHI0O MHHHMYyMa MOTEpb, €CIH
PeryIUpyeMbIMH HepeMeHHBIMU SIBIIAIOTCS
NPOJOJDKUTEIIBHOCTh XPAHEHUs, a TAKKe TeMIleparypa H
BJIQXHOCTh BO3JyXa B XpaHWiaume. MareMmaTHieckue
MOJIENI  TIPOLIECCOB  XpPAHEHHsl JIAl0T BO3MOXHOCTh
KOPPEKTHPOBaTh PEXUMBI B IPOLECCE XpaHEHUS U
MIPOTHO3UPOBATH COCTOSTHUE XPAHSIINXCS 00BEKTOB.

KaioueBbie cioBa: CeNIbCKOXO3SHCTBEHHAS
NPOXYKUUs, XpaHeHHe, S(O(PEKTHBHOCTb, PEKUMBI,
MaTeMaTHIeCKOe MOJISITHPOBAHHE.
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