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Abstract. The main purpose of the higher education system is the professional training of highly qualified specialists in
accordance with the social order. Therefore, it is the professional activity of specialists that sets and defines the goals of
studying all academic disciplines, and hence the content, structure and forms of the corresponding educational activities of
students preparing for future professional work. In this context, of great importance is the formation of a variable part of
the curriculum specialty. The variable part provides an opportunity to expand and (or) deepen the knowledge and skills
determined by the content of the basic disciplines, allows the student to gain in-depth knowledge and skills for successful
professional activity and (or) to continue professional education in the master's degree. The disciplines of the variable part
of the curriculum of the specialty must meet a number of indicators: the importance of the discipline in the system of train-
ing of specialists in this profile; the content of the discipline material (scientific level, depth of presentation); methodical
level of presentation (logic of material placement, clarity of presentation) and others.
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Since Universities and experts of this profile of professional activity are scattered throughout Ukraine and it is not al-
ways possible to collect them in one place, proposed to use the Internet survey system to collect the necessary expert as-
sessments with their subsequent processing.

The article proposes an approach to the formation of the content of academic disciplines of the University using a sys-
tematic approach that reflects the main didactic indicators of the educational process. The proposed approach to the for-
mation and optimization of the variable part of the curriculum of the specialty is universal to solve such problems in various
fields of human activity. There are no restrictions on the number of experts, indicators of the quality of the studied objects.
The main problem is the multi-criteria nature. When a small number of criteria, this problem solved on the paired domi-
nance of the criteria as shown in this article. With a large number of criteria proposed to use a linear convolution. At the
same time, the use of the Internet survey system allows you to connect a wide range of experts to increase the confidence
probability of the optimality of the results.

Keywords: optimization, training plan, Internet survey, expert estimations, linear convolution, the Pareto set.

Problem statement. The education system in Ukraine  demic disciplines of the University from a single system
has entered a period of fundamental changes, character-  positions, reflecting the main didactic indicators of the
ized by a new understanding of the goals and values of  educational process. In this sense, it is necessary to create
education, awareness of the need to move to the wide-  universal targets for different subjects, forms of presenta-
spread use of computer technology for the formation of the  tion of theoretical material and models of its assimilation, a
material of academic disciplines of the University. system of criteria for objective control and evaluation of

According to the national program "Education Ukraine of ~ knowledge of the student. This paper proposes one of the
XXI century" the main goal of the higher education systemis  solutions to this problem.
the professional training of highly qualified specialists in In addition, it is important to optimize the curriculum of
accordance with the social order. Therefore, it is the profes-  the specialty. This gives the opportunity to expand and (or)
sional activity of specialists that sets and defines the goals of ~ deepen the knowledge, skills and abilities determined by the
studying all academic disciplines, and hence the content,  content of the basic disciplines, allows the student to gain in-
structure and forms of the corresponding educational activi-  depth knowledge and skills for successful professional activi-
ties of students preparing for future professional work. That  ty and (or) to continue professional education in the master's
is why research aimed at the study of professional activity ~ degree. The disciplines of the curriculum of the specialty
and the development of a "portrait" of a specialist of a par- ~ must meet a number of indicators, such as: the importance of
ticular profile are now of particular importance. The practical ~ discipline in the system of training of specialists in this pro-
result of such studies was the creation of qualification charac- ~ file; content of the discipline material (scientific level, depth
teristics of specialists with higher education. The characteris-  of presentation); methodical level of presentation (logic of
tics describe the main activities of the specialist, his function-  material placement, clarity of presentation) and others.
al responsibilities, the requirements for his training. Prepara- The most preferable method for the formation and op-
tion of qualification characteristics is an important step in  timization of such a plan is the method of expert assess-
solving the problem of formulating the goals of training and ~ ments [5]. In this case, the optimal qualitative composition
determining the content of his professional activity of disciplines curriculum will be the result of collective work

In this context, of great importance is the problem of  of experts in the field of future activities of students of this
formation informative content of academic disciplines in  specialty, and specialists of higher education with high
the field of selected specialties. Currently, there are many ~ competence in relation to the selected indicators of quality
works devoted to the study of this problem, in particular [1-  of academic disciplines
3]. However, due to the specifics of the subjects studied, Since Universities and experts of this profile of profes-
most of them are highly specialized. Nevertheless, it is  sional activity is scattered throughout Ukraine and it is not
possible to approach the formation of the content of aca-  always possible to collect them in one place, it is proposed
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to use the Internet survey system to collect the necessary
expert assessments with their subsequent processing by
the method proposed below.

Form of presentation and model of learning. There
are four forms of presentation of educational material corre-
sponding to different levels of abstraction in the description:

—  Phenomenological (descriptive) level;

Analytical and logical level;
Mathematical level;
Axiomatic level.

The form of presentation of educational material de-
pends on the specific subject area. However, for any of the
above forms, a universal model for the development of
educational material is proposed. This model of educational
material shows the sequence of the study of all topics and
the logical links between them [4].

At the initial stage of designing the training course, the
training material planned for study divided into separate
training elements.

In the model included the relationship matrix of the se-
quence and logical relationships of the educational ele-
ments, the sequence of learning topics, count logical links
of training elements.

The construction of the model carried out in four stages:

—  Formation of the matrix of priority relations of
educational elements;

—  Building a sequence of learning elements of edu-
cational content

—  Formation of the matrix of logical connections of
educational elements;

—  Construction of a graph of logical connections of
educational elements.

The size of the square matrix of relations of sequence
and logical relations of elements equals to the number of
training elements. First, empty matrices are constructed,
and their rows and columns numbered according to the
number of training elements (see Fig. 1 and Fig. 2). Then
the matrix cells filled with zeros and ones row by row.

1 2 3 4 5 6 7 8 9 10 z
1 1 1 1 1 1 1 1 1 1 1 10
2 0 1 0 0 1 1 1 1 1 1 7
3 0 1 1 0 1 1 1 1 1 1 8
4 0 1 1 1 1 1 1 1 1 1 9
5 0 0 0 0 1 0 1 1 1 1 5
6 0 0 0 0 1 1 1 1 1 1 6
7 0 0 0 0 0 0 1 0 0 0 1
8 0 0 0 0 0 0 1 1 0 0 2
9 0 0 0 0 0 0 1 1 1 0 3
10 0 0 0 0 0 0 0 1 1 1 3
Fig. 1. Relationship matrix of the sequence of training elements
1 2 3 4 5 6 7 8 9 10
1 0 1 1 1 0 0 0 0 0 0
2 0 0 0 0 1 1 0 0 0 0
3 0 1 0 0 1 1 0 0 0 0
4 0 1 1 0 0 1 0 0 1 0
5 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 1 0 1 1 1 1
7 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 1 0 0 0
9 0 0 0 0 0 0 1 0 0 0
10 0 0 0 0 0 0 1 0 0 0

Fig. 2. Matrix of logical connections of educational elements
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Fig. 3. Sequence of learning elements

When filling in the cells of the matrix, the sequence
relationships analyze the sequence relationship between
the two training elements. The unit put in the cell if the
training element specified in the row number studied
after the training element specified in the column num-
ber. The opposite relation of precedence denoted by zero.
All cells of the main diagonal of the matrix of sequence
relations filled with units. Matrix cells that are symmetric
about the main diagonal must have opposite values.
Therefore, the analysis of the pair sequence relations
carried out only for the lower left or for the upper right
triangle of the matrix, filling its remaining part on the
anti-symmetry property. When filling in the matrix of
logical connections we must put the unit in a cell, if the
educational topic specified in the row number logically

linked with the educational topic in column number.
Drawing up a matrix of logical relations is convenient to
conduct on the basis of the matrix of priority relations by
excluding units from those cells for which there are no
logical, reference links between the elements (Fig.1,
Fig.2). The process of filling in the matrices is advisable to
conduct, having before the eyes of the texts with educa-
tional material for all educational elements. The analysis
of the content of the educational material allows reveal
more objectively the pair relations of priority and logical
connections between educational elements.

Not only objective but also subjective factors of the ex-
perts have an impact on the form of matrices of priority
relations and logical connections, and, consequently, on the
form of presentation of educational material.

Fig. 4. Graph of logical connections

The sequence of studying the elements in the training
procedure is determined in the process of processing the
matrix of priority relations, summing up the coefficients of
each row of the matrix. The totals recorded in the column
to the right of the matrix (Fig.1). The values of the sums
indicate the sequence numbers of the corresponding train-
ing elements in the list of the sequence of study of the

training material (Fig.1, in Fig.3). Logical connections of
educational elements displayed for clarity in the form of a
directed graph (Fig. 4). A graph builds on the matrix of
logical connections of educational elements.

The edges of the graph logical connections indicate the
reference links between the educational elements. For ex-
ample, the link between of a training element 2 and training
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elements 5 and 6 (Fig.4), shows that in order to master the
content of the training material from the training element 2,
it is necessary to first study the material of the training ele-
ments 5 and 6. The model of development of the educational
material determines the sequence of its presentation in the
learning system, variants of the trajectories of its study,
logical connections in the construction of hypertext. The
complete graph of logical connections constructed similarly
to the complete matrix of logical connections.

Optimization of curricula of specialties. Let there
be N academic disciplines offered for inclusion in the curric-
ulum of the specialty, M - the number of experts inter-

viewed via the Internet, a specific discipline (training
course) will be designated through ki (i =1,_N).

We must select L disciplines (L < N ) that meet the
selected quality indicators J, (L < N ).

By the Internet survey system enters the experts ‘as-
sessments in the table of academic disciplines' grade
grades (table. 1).

Here ri:'( - rank (assessment) of the i-th discipline (i=1,
. .N) of j-th expert (=1,...,M) by k-th quality indicator
(k=1,...Q). The rank is a natural number in the accepted
score scale.

Table 1
Assessments of experts
Quality indicator J, Jo
iscipline k, Ky k, k, Ky
Expert
I 1 Q Q Q
11
91 r-1N r11 r12 r-1N
rn 1 Q Q Q
21
92 r2N r21 r22 r2N
I 1 Q Q Q
M1
3M rMN er r-M 2 rMN
1 1 Q Q Q
The sum of the Z Z Z . Z Z
ranks ' § ' ? "
=1
Average rank [ T° T° I

The sum of ranks and the average rank are determined according to the formulas:

Kk

1
Kk _
r =

M

2:;.@; (1)

k
2 Q)
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Without losing the generality of the result, let us as-
sume that we have 7 academic disciplines, which as a result
of ranking the experts ' assessments on the indicators of the

Jiks >k >k, >k >k, >k >k,

J, ik > K, >k >k, >k, >k >k,

The meaning of inequalities (3) and (4) lies in the pair
preferences of one discipline in relation to another within
the chosen quality indicator.

It known that the correctness of the expert estimates
obtained during the processing depends on the consistency

k

content of the material (J;) and the methodological level of
presentation (J,) formed the following system of inequali-
ties relative to the average rank of the discipline:

3)

(4)

of the expert group. To assess the consistency of the ex-
perts, we calculate the variance coefficient of concordance
for the selected quality indicators [6]:

where

k
o _the average rank score on the k-th indicator

k

T the index of related ranks in the ranking of the j-th expert, which is defined as:

_ 125"
MZ(Ns_N)_MZ';ilTJ'k ) ¥
s =205 %) (©)
i=1  j=1 .
1 —k
=2 7
H;

T =zl(hg ~h,)) (8)

p= .

where: H; - number of groups of equal ranks of the j-

th expert; hp - the number of equal ranks in the p-th group
of related ranks when ranked by the j-th expert.

If W* > 0.7 the expert group considered to be work-
ing in a coordinated manner. Otherwise, the group of ex-
perts must restructure.

In addition, it is useful to distinguish between experts
by the degree of competence and the importance of their
views, i.e. it is necessary to rank the experts themselves.
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When ranking, each of them is assigned a rank of signifi-
cance from 1 (the most influential expert) to M (the least
influential expert). The opinion of each expert is taken in

the calculations with a coefficient proportional to1/M;,
where M; - the rank of the j-th expert (j =1, M ).
To assess the relationship of ranked disciplines of train-

ing courses, we calculate the Spearman rank correlation
coefficient [7]:
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p=1

If the value is close to one, it characterizes the linear av-
erage relationship between the rankings on the indicators
under consideration.

For the two indicators considered in our case, this suggests
that the disciplines that have received a high assessment of the
content, are highly rated on the methodological level.

Then we perform the ordering of subjects on two
quality indicators, the highlighting from the inequali-

1

T N°—N

6S

ties (3) and (4) consistently dominating subset of (Pa-
reto set). For clarity, we give a graphical interpretation
of this approach. For ratios (3) and (4) in Fig.5 aca-
demic disciplines are presented according to table. 1.
with a central point, the coordinates of which are de-
termined by the place of the discipline among the
disciplines under consideration, according to its aver-
age rank.
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Fig. 5. Graphic interpretation of rank correlation of academic disciplines

Assume that the quality indicators Jyand J; are equal,

J=J,+J,

i.e. the total quality indicator is defined as:

(10)

In this case, the vector of change J in the quality index passes at an angle 45° (Fig. 5). Then, as can be seen from fig.
5, the Pareto set for the whole set of disciplines includes only one discipline K . Excluding discipline from consideration,
we again highlight the set of Pareto, which includes two discipline each of these is more effective than any other in both
respects, but they are incomparable, because for J; K, > K, ,butfor J, Kk, >K;.

Continuing this procedure, we get the following chain of

K > (kky) > (k) >k, > K,

preferences of academic disciplines:
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Hence, if, for example, we need to choose 5 out of 7 ac-

ademic disciplines, the disciplines Ks and K, excluded
from consideration. If you need to select 4 courses, in addi-

tion k5 and k4 , we must exclude one of the k3 or k7
that can be done by the introduction of an additional indi-
cator. It should note that with this approach, with a large
number of indicators and disciplines, the task of forming
the optimal variable part of the curriculum of the specialty
is significantly complicated, which is associated with the
analysis of the hyperspace of quality criteria.

In the case of a multi-purpose problem, it is neces-
sary to find a solution that belongs to the intersection
of sets of optimal solutions to all one-objective prob-
lems. However, this intersection is usually an empty
set, so we should consider the so-called negotiating set
of effective solutions (Pareto optimality). The optimali-
ty criterion of the Italian economist V. Pareto used in
solving such problems, when optimization means im-
provement of some indicators, that others do not get
worse.

Q

‘]i =Zﬂ’|kEik

k=1

where A —weight coefficients of importance of the k-th
criterion in the evaluation of the i-th discipline, which from
table 1 are defined as

ﬂ’lk = Nk:1Q
Q2
i=1 k=1
with
Q
> A =14
k=1

Taking into account the integer ranking of criteria,
which leads to a large range of estimates spread, it is
proposed to use a convolution of the relative values of
the criteria of i-th disciplines relative to their maxi-
mum and minimum values for a more accurate assess-

We can distinguish the following main methods for
solving multi-criteria optimization problems:

1) Optimization by one criterion, which recognized as
the most important, while other criteria play the role of
additional restrictions;

2) Convolution of many criteria to one by introducing
expert weights for each criterion in such a way that the
more important criterion gains higher weight;

3) Ordering of a given set of criteria and sequential op-
timization for each of them (this approach is the basis of
the method of successive concessions) [8].

The most common of these methods is the second
method, which uses a linear convolution of criteria at each
level of the hierarchy. In our case, we can distinguish two
levels of hierarchy. At the lower level is formed on the basis
of table 1 criterion of assessment by experts of the i-th
discipline on the k-th criterion. Let's denote it as Ey. Table 1

shows, what Ej= Tik . Then the criterion of the upper level
for the evaluation of the i-th discipline on the set of criteria
of the lower level will have the form:

(12)
(13)
i)
(14)

ment [7,9]. The convolution method consists in solving
the problem of minimization of a linear combination
with non-negative weighting coefficients denoting the
importance of the k-th criterion and satisfying the
condition (13):
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(Eikmax — Eik)

] Q
Ji= z Ai
k=1

(E

Further, according to the obtained (12) values of the
upper level criteria, we rank the list of disciplines in de-
scending order and select the specified number of disci-
plines in the variable part of the curriculum of the specialty.

Conclusion. This article propose to approach the
formation of the content of academic disciplines of the
University with a single system positions, reflecting the
main didactic indicators of the educational process. In
this sense, it is necessary to create universal targets for
different subjects, forms of presentation of theoretical
material and models of its assimilation, a system of
criteria  for objective control and evaluation of
knowledge of the student. The paper propose a univer-
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IHOOPMALIAHI TEXHONOT I ®OPMYBAHHA KOHTEHTY HABYAJIbHUX
AUCUMNIUH | ONTUMI3ALIT HABYAJIbHOI O MJIAHY CMELIAJIbHOCTI

Anotauis. OCHOBHOI0 MeTOH CUCTeMI BUMLLOI OCBITY € NpodeciliHa NiarotoBKka daxisLiB BULLOI KBanidikaLii B Biano-
BIIHOCTI 3 CoLianbHUM 3amoBAeHHAM. Tomy, came npodeciliHa BiANbHICTb GaxiBLiB 3a/a€ i BU3HAYAE LiNi BUBYEHHA BCiX
HaBY/IbHIX AUCLUMNAIH, @ 3HAYUTb | 3MICT, CTPYKTYpY | OpMM BIANOBIAHOT HABYANBHOI AIANBHOCTI CTYAEHTIB, AKi roTy-
HTbCA A0 MailbyTHBOI NpodeciiiHoi poboTi. Y LbOMY KOHTEKCTi BenuKe 3HaueHHA HabyBae GOpMyBaHHA BapiaTUBHOI
YACTMHM HaBYANbHOIO NaHy CnewianbHOCTi. BapiaTuBHa yacTiHa [a€ MOXNMBICTb Po3LKMpeHHA Ta (abo) nornubneHHa
3HaHb, YMiHb i HABMYOK, BU3HAUEHNX 3MiCTOM 0a30BUX AUCLNNAIH, [O3BONAE CTYAEHTY OTPUMATI NOrNNONEH] 3HAHHA i
HaBUYKI AN ycniHoi npodeciiiHoi aianbHocTi Ta(abo) AnA npoaoBxeHHA npodeciiiHoi ocBiT B MaricTpatypi. Aucuunni-
HW BapiaTUBHOI YaCTUHW HABYANbHOIO NAaHy CNeLianbHOCTi MOBUHHI BiANOBIAATY LinoMy pAafy NOKa3HWMKIB, TakuX AK:
BaXNUBICTb AUCLMNAIHN B CUCTEMI MiATOTOBKN GaxiBLiB AAHOr0 Npodinto; 3MICTOBHICTb MaTepiany ANCLMNAIHYN (HAYKOBWIA
piBeHb, FMOMHA BUKNaZy); METOAMYHIIA piBeHb BUKNAZAY (N0riKa po3MiLLeHHA maTepiany, ACHICTb BUKNaAY) Ta iHLwi.

Ockinbku By3u, ae € naHa cnevianbHicTb, i dpaxiBui-ekcnepTin sanoro npodinio npodeciinHoi AiANbHOCTI po3KMaaHi no
BCill YKpaiHi i He 3aBXau € MOXNUBICTb 3ibpaTh iX B 0AHOMY MicLi, NPONOHYETLCA BUKOPUCTOBYBATU CUCTEMY IHTepHeT-
ONUTyBaHHA AnA 360py HeobXifHMX eKCNePTHUX OLIHOK 3 HaCTYMHOH iX 06po6Kolo.

Y cTatTi nponoHyeTbCA NiAXia A0 GOPMYBAHHA KOHTEHTY HaBYANbHUX ANCUMNAIH BY3Y 3 EANHUX CUCTEMHIX MO3MLA,
L0 Bif0bpaXKaloTb OCHOBHI AMAAKTMUHI MOKAa3HMKI HABYaNbHOTO NpoLiecy. 3anponoHoBaHMiA miaxia Ao GopmyBaHHA Ta
ONTMMi3aLyii BapiaTUBHOI YaCTMHN HaBYANILHOIO NAHY CNeLiaNbHOCTI HOCUTb YHiBepCanbHuii XapakTep i Moxe 6yTu BUKo-
PUCTaHWIA ANA BUPILLEHHA NOAIGHNX 3aBAaHb B pi3HNX chepax AiAnbHOCTI ntoanHK. [pu Ubomy HeMae 0bMexeHb Ha Kinb-
KiCTb eKcnepTiB, MOKa3HMKIB AKOCTI Ta AOCNiAKYBaHMX 06'eKTiB. [onoBHa npobnema nonArae B baratokputepianbHoCTI
PO3B'A3yBaHOI 3a4avi. [lpu HeBeNUKOMY YN KpUTepiiB BOHA BUPILLYETHCA HA OCHOBI MAPHOT JOMIHAHTHOCTI KpUTepiiB
Tak, AK Lie N0Ka3aHo B AaHii ctatTi. [pu Bennkomy Yncni Kputepiie NPONOHYETLCA BUKOPUCTOBYBATIA MiHiiAHY 3ropTKy. Mpu
LIbOMY BUKOPUCTAHHA CUCTEMN IHTEPHET-ONUTYBaHHA J03BONAE NIAKNIOYMTY LMPOKe KONO (axiBLiB-ekcnepTiB AnA nia-
BULLEHHA J0Bipy0i IMOBIPHOCTI ONTUMANbHOCTI OTPUMAHUX Pe3ynbTariB.

Kniouosi cnosa: onmumizayis, HagyaneHuti naax, IHMepHem-onuUMyBaxHs, eKCnepmHi OUiHKU, JIHIUHA 320pmKd,
MHOoXUuHa lTapemo.
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NHOOPMALIMOHHBIE TEXHOJIOTMN ®OPMUPOBAHNA KOHTEHTA YYEBHbIX
ANCUUTUTUH N ONTUMU3B AL YHEBHOTIO NMNJIAHA CNELUAJIbHOCTA

AHHoTaumaA. OCHOBHOIA Lieblo CuCTeMbl BbiCLLero 06pa3oBaHuA ABNAETCA NPodeccMoHanbHadA MOAroTOBKa cnewma-
NUCTOB BbICLLUEN KBaNUUKALMM B COOTBETCTBUN € COLMANBHBIM 3aKka3oM. [103TOMy, IMeHHO NpodeccnoHanbHasa aeaTenb-
HOCTb CNELMANNCTOB 3aJ1a€T U ONpeSeNnseT Lenu n3yyeHus Bcex yuebHbIX AUCLMNANH, @ 3HAUUT U COfePXaHIe, U CTPYKTY-
Py, 1 GOpMbI COOTBETCTBYIOLLIEIT Y4eOHOI AeATeNbHOCTY CTYAEHTOB, FOTOBALLMXCA K OyayLueii npodeccnoHanbHoli paboTe.
B 310M KOHTEKCTe 60nbLUOe 3HaUeHNe NprobpeTaeT GopMupoBaHIe BapUaTUBHOI YacTh yuebHOro NnaHa cneumuanbHoCTy.
BapuatnBHas yacTb aeT BO3MOXHOCTb paclumpeHus u (unn) yrnybneHua 3HaHWiA, yMeHniA 1 HaBbIKOB, onpeaensemblx
cofiepkannem 6a30BbIX AUCLUNANH, NO3BONAET 00YUaKOLLEMYCA NONYUUTb YTY6NeHHble 3HAHMA 1 HAaBbIKK ANA YCNeLHON
npodeccnoHanbHol AeaTenbHOCTH M(uan) AnA NpoAomKeHNa NpodeccoHanbHoro 06pasoBanma B Marucrpatype. Jucuy-
MNWHbI BAPUATUBHOI YacTit yuebHOro NNaHa CnewmanbHoCT AOMKHBI 0TBEYATh LeNoMy pay nokasaTeneid, Takux Kak:
BaXHOCTb AUCLMNAMHBI B CUCTeMe NOATOTOBKY CMIeLManicToB JaHHOT0 Npoduna; cofepaTeNbHOCTb MaTepuana aucuy-
NNUHbBI (HAYYHbIIt YPOBEHb, FNY6MHA U3N0XeHNA); METOAMUECKMIl YPOBEHD M3N0XeEHIA (MOTKa pa3MeLLeHUA MaTepuana,
ACHOCTb M3NOXKEHNA) U ApyTLe.

Mockonbky BY3bl, rae ecTb AaHHaA CNeuManbHOCTb, U CNeLManuCTbl-3KCepThbl AaHHOro npoduna npodeccMoHanbHoi
LeATeNbHOCTI pa3bpocaHbl No Bceil YKpauHe U He BCeraa ectb BO3MOXKHOCTb C0BpaTh UX B OAHOM MecTe, NpeanaraeTca
ncnonb30BaTh cuctemy iHTepHeT-onpoca Ana cbopa HeobXoAMMbIX IKCMEPTHBIX OLEHOK C nocneaytoLLeli ux 06paboTKoil.

B cratbe npeanaraetca nogxod K GopMupoBaHIK KOHTEHTa yuebHbIX AucuunanH BY3a ¢ efuHbIX CUCTeMHBIX MO3ULMIA,
OTPaXaloLLMX OCHOBHbIE AVAAKTUYECKMe MoKasaTenn yuebHoro npouecca. MpeanoxeHHblit noaxoa K GopMMpoBaHmio 1
ONTVMU3ALNM BApUATUBHOI YacTIn yuebHOro NnaHa CreLmanbHOCTI HOCUT YHUBEPCAbHbIiA XapaKTep 1 MOXeT ObITb UCNONb-
30BaH 1A peLueHna nogobHbIX 33y B pasnnuHbIx chepax AeATeNbHOCTY YenoBeka. py 3ToM HeT orpaHinueHnii Ha Konu-
YecTBO IKCNEepPTOB, NOKa3aTeneil kauecTBa 1 NCaIedyeMbix 00beKToB. [naBHaA npobnema COCTOUT B MHOTOKPUTEPUANbHOCTY
petwaemoii 3aaaun. Mpn HebONbLIOM YMCe KpUTEPUEB OHA PELUAeTCA Ha 0CHOBE NapHOI AOMUHAHTHOCTU KpUTepHeB Tak,
KaK 3T0 N0Ka3aHo B AaHHOI cTaTbe. [pu 6onbLLIOM Yncie KpUTepUEB NpeanaraeTca UCNoNb30BaTh NHeliHyt BepTKy. Mpy
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3TOM WCMONb30BaHue cuCTeMbl HTepHeT-onpoca no3BoadeT NOAKNIYUTL LWNPOKUIA KPYr CeLnanicToB-KcnepTos Ais
NOBbILLEHWA JOBEPUTENbHOI BEPOATHOCTI ONTUMANLHOCTY MONYYEHHbIX Pe3yNbTaToB.

Knroyegebie cnosa: onmumu3sayus, y4e6Heili naaH, HmepHem-onpoc, 3kcnepmHele 0UeHKU, IUHeUHAA (8epmkd, MHO-
xecmeo [lapemo
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