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CTBOpeHHs1 iMiIKYy oprasizamii: OCHOBHi BHMOTM Ta YHHHHUKU
¢popmyBanns (I[IoHATTS KOpHOpaTUBHOrO (OpraHi3alifiHOro) IMIIKY; POJIb
IMIJDKY B JISUIBHOCTI OpraHizailii; CTpyKTypa IMIJKY Oprasizamii: iMiJIx
TOBapy, IMIJDK CIIOXKMBA4iB TOBApPY, BHYTPIIIHINA IMIJK OopraHizaiii, iMiJpK
KEpIBHHKA, IMIDK MEpCOHATY, BI3yallbHUW IMIJDK OpraHizaiii, colliaabHul
IMIJDK ~ opradizanii, Oi3Hec-IMIJK opradizauii; eranu (opmMyBaHHS
KOPIIOPATUBHOTO 1IMIIKY ).

[aTepec 1o gaHOTO KypCy CTYACHTIB, 2 0COOIUBO TUX 13 HUX, XTO M€
TOCBi IpodeciiftHOl MisUTBHOCTI B YIIPABIIHCHKIHM cdepi, TPoeMOHCTPOBaHI
HUMH HaBYaJIbHI JJOCATHEHHS MiATBEPAUIN €()EeKTUBHICTh 3aIIPOIIOHOBAHOTO
OCBITHHOTO KOMIIOHEHTa. Bce 1€ 3ymMOBHIIO HEOOXIJIHICTH POOOTH II0JI0
CTBOPEHHSI BiJIMOBITHOTO METOUYHOTO 3a0€3MeYCHHS JUCIUTLTIHH.
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DETERMINATION OF THE CORRELATION BETWEEN
PROCESSES OF TEACHING AND LEARNING

Tkachuk Hanna Serhiivna
(Khmelnytsky, Ukraine)

We propose to model the learning process and the interaction of its
main elements to present the learning process in the form of a classic rigid
two-armed lever with length / and arms a and b, and arm a reflects the
teaching process, and arm b refers the learning process. The fulcrum of the
lever c is located at the junction of the arms a and b of the lever. The lever
will be balanced if, according to a known lever rule, relation (1) is satisfied
and the ratio of the length of the larger arm b to the length of the smaller
arm a in mechanics is called the gear ratio of the lever u (2) [1]. Express the
geometry of the lever in relative terms, taking the length of the lever / =1,
and, given [ = a + b, write (3):
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Based on the fact that the arm b = a - u, expression (3) is rewritten as
(4):

a(m+1)=1. 4)

From this expression we obtain formulas for determining the size of
the arms of the lever — the shoulder of teaching (5) and the shoulder of
learning (6).

a = ,
u +1 5)
h=-1_
u +1 6)

Two quantities form a golden ratio (GR) if the ratio of its sum and
greater value is equal to the ratio of greater and lesser quantities (7). The
number ¢ is called the proportion of the GR. Let’s make substitutions in (7)
and get (8). After the elementary transformations we come to the quadratic
equation with respect to the proportion ¢ of the GR (9). This equation has
two solutions, one of which is (10):
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The dimensions of the levers of the learning process and the
distribution of the training load are determined using relations (5) and (6),
assuming that in the GR gear ratio u = u - ¢ = @, and giving them the index
¢ of the golden section, we obtain shares of the shoulder — the teaching
process (11) and the shoulder — the learning process (12) of the learning

process:
1

a, = ~0,382...,
1 +¢ 11)
b, = —2—~0,618....
l +¢ 12)

The sum of the shoulders of the golden lever of the golden section is

equal to
a, + b,= 0,382 + 0,618 = 1,0, that needed to be proven.

The distribution of the training load at the ends of the lever is
determined by the rule of the lever without taking into account the loss of
friction in the couplings of the lever at the fulcrum and places of application
of the load (13), whereas (14):
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Qg'a(p = Qy'b(pa 13)

Qut0, = O 14)
where O, — the teaching load of teaching, O, — learning load, O, — total
training load, we obtain the ratio (15), (16):

1
Qg = KI_EJQH’ 15)

1
Let’s find out exactly how the current curriculum correlates with its
GR. Fig. 1 shows a fragment of the required part of the curriculum. In its form
is introduced a col. 9 * and 13 * for the arms of the lever a, and b,, which

should be made as changes to the curriculum of the GR. It becomes so when
the digits of col. 9 and 13 are replaced by the corresponding digits of col. 9 *
and 13 *. In this case, the columns of gear ratios u and u,, as well as notes, are
not numbered. In the current curriculum, we will introduce a column of gear
ratios. To determine the extent to which the learning process is close to the
process of the GR, we will compare for each discipline its gear ratio with the
GR ¢, because it is in the GR gear ratio u = ¢ = 1,618, which corresponds to
its equilibrium.

If the gear ratio of the curriculum of the specialty u < ¢, it means that
study predominates in the amount of hours allocated to it and there is an
overload of students with independent work. Conversely, when u > o, it
means that the classroom load prevails over the independent work. In the first
case, the learning load of the learning process O, > 0,618-0Q,, and in the

second case Q, > 0,382-Q,. Consider a fragment of the curriculum of the

bachelor’s degree in 102 Chemistry in Fig. 1. It is noteworthy that in general
disciplines in general the GR of the educational process u = 1.67, which is
very close to the GR. In some disciplines of general training GR deviate
significantly from the GR. For example, for the discipline Civil Society they
are 2.53, Ukrainian — 2.33, Physics — 2.21. Only in the discipline Foreign
Language it is very close to the GR of 1.57 and in the discipline Computer
Science — 1.36, which is a satisfactory result. With regard to the disciplines of
vocational training, this indicator shows that there is an overload of students
with independent work. The gear ratio u for academic disciplines is
respectively: inorg. chemistry — 0.91, analyt. chemistry — 0.92, org. chemistry
— 0.95, physicochem. of polymers — 2.20. To these disciplines should be
added phys.and colloid chemistry, as well as safety of chemical industries, for
which the gear ratio # = 1.10. In these disciplines, the curriculum is not
balanced towards overloading students with independent work. It should be
noted that the exception here is only one discipline — chem. technology, for
which the gear ratio is 1.71, which is close to the GR.
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1. TLTAH HABUAJTGHOT O MPOIECY
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Figure 1. Fragment of the plan of the curriculum of the bachelor’s degree in
102 Chemistry

The curriculum shows the state of affairs in disciplines of its sample,
the situation with the correspondence of teaching to independent work of
students to the proportion of the GR is as follows. Of the disciplines of
general training, the gear ratio in the three recommended blocks is 2.6,
which is far from the GR in the direction of increasing classroom load. The
GR 1n the selected disciplines of professional training is much better. In this
block of disciplines, the gear ratio 1,556 is very close to the GR. It should
be noted that almost half of the disciplines in this unit are in the GR. If we
compare the gear ratio of the educational process as a whole according to
the curriculum of the bachelor with the GR, we have a ratio of 1.451/ 1.629
(89.6%). Thus, in general the educational process corresponds to the GR at
least in terms of individual disciplines, as shown above, there is a significant
imbalance between the teaching load and the learning load.
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