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PHENOGENETIC ANALYSIS OF THE POPULATION DYNAMICS OF CRAYFISH ASTACUS
ASTACUS L. AFTER INTRODUCTION INTO A NATURAL RESERVOIR
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This article presents an overview of the colonization dynamics of crayfish in a reservoir, specifically focusing

on Lake Berezno in the Pskov region. The study involved trapping crayfish (Astacus astacus) as representatives
of the overall population. To ensure accuracy, certain factors were considered, such as the season of catching,
standard fishing gear, bait used, comprehensive morphometric analysis of individuals, and the sex ratio in the
population. Based on the data collected in 1998, significant changes were observed in the ecological and genetic
state of the crayfish population in Lake Berezno. These changes were possibly influenced by the implementation
of a new morphogenetic program aimed at developing the entire useful territory of the lake. Interestingly, the
crayfish population did not exhibit size polymorphism, and there was a single morphotype with a Gaussian size
distribution. The variation in size observed in the crayfish population is attributed to the trapping methods used,
as indicated by the asymmetry and kurtosis of variation. Remarkably, the noble crayfish A. astacus follows similar
ecological and genetic patterns observed in other studied aquatic animals. This suggests that crayfish can serve as

a reliable biological indicator to assess the state of the aquatic ecosystem.
Keywords: Noble crayfish Astacus astacus, bioindication, population, phenogenetic analysis, Verhulst-

Gause, Zygogramma suturalis.

Crayfish are organisms that supply valuable food
products, and their natural reserves in Western Europe
and northwestern Russia have decreased due to anthro-
pogenic impact on the environment [1-3]. Rational na-
ture management in this direction is based on the crea-
tion of specialized farms - crayfish farms and the intro-
duction of a small exact herd of mature crayfish into a
new reservoir for the subsequent increase in the popu-
lation [2, 4]. Noble crayfish Astacus astacus L are im-
portant not only as a source of delicious food [4, 5].
They are a biological indicator of the quality of the
aquatic environment [7]. The article attempts to study
and model an important ecological process - the devel-
opment of a new reservoir by crayfish. Both a theoreti-
cal model of the process and a linkage of the model to
the real situation studied by the authors in Lake Be-
rezno (Gdovsky district of the Pskov region) are given.

General dynamics of population

The laws of developing a free ecological niche
were studied by G. Gauze [8]. The population growth
curve in most cases (sometimes called the Verhulst-
Gause curve) has the form shown in Fig. 1. Models of
Gause, with their perfection, had flaws. The last stage
of development of the ecological niche by organisms
has been little studied. Gause worked on laboratory
populations of ciliates, where there were rigid bounda-
ries of the ecological niche (flask walls) and a finite
number of resources. In nature, the boundaries of eco-
logical niches are usually blurred, and the possibilities
for obtaining food resources remain even when the
main sources are exhausted.
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Fig. 1. Verhulst-Gause curve in general form. 1 - stable population, search for ways to adapt. 2 - exponential
growth, 3 - population stabilization, 4 - population decline, 5 - transition to a stable minimum abundance.

In this regard, the work [9] proposes a modifica-
tion of the Verhulst-Gause curve (Fig. 2). A curve can
have several mathematical descriptions, for example in
terms of a hyperbolic tangent:

N =th(At? +Bt+C) + C

The disadvantage of the classical Gauze model is
the lack of consideration of the oscillatory processes
occurring in any ecological system. The classical mod-
els of Gauze and other ecologists [8] did not take into
account the genetic characteristics of the population. In
particular, the models ignored the concept of biological
variability and considered the population as a collection
of identical elements - individuals, which is not true.

When describing the process of colonization of a reser-
voir, it is advisable to use models developed for other
invertebrates, with the introduction of coefficients that
reflect the specific ecology of crayfish. For example,
the distribution dynamics of the zygogram beetle (Zy-
gogramma suturalis) was studied in the Stavropol Ter-
ritory, where it was introduced for biological control of
the quarantine weed ragweed [10]. A new phenomenon
was described - a solitary population wave, i.e. the
movement of organisms in a single dense front during
the development of an ecological niche. We can assume
the existence of similar processes in the development
of new niches by crustaceans.

Fig. 2. Spread of crayfish from the primary zone of settlement. The circle shows the possible dynamics of
settlement in a homogeneous environment, the shaded areas show the actual settlement within the coastal strip.
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For a wave to occur, the population must be over-
consolidated in the area of the initial population. At the
periphery of the range, an arc wave occurs, where the
density of the population is increased, and from its bor-
ders, the resettlement of animals is ensured over the en-
tire area suitable for habitation. Figure 2 shows a dia-
gram of the formation of an annular solitary wave in the
settlement model. At the same time, the territory inhab-
ited by organisms does not grow exponentially (as in
the Gauze model), but quadratically with time - at a
constant speed of movement, the radius of the circle
grows linearly with time, and the area, respectively, de-
pending on the second power of time.

This is described by the formula:

N = Kt?,

K is a constant coefficient. This moment corre-
sponds to the stage of transition from exponential de-
pendence to linear growth.

Principles of phenogenetic indication in the
construction of settlement models

The analysis of these processes by methods of
population genetics makes it possible to determine the
previous and future fate of the population. The pheno-
genetic method is based on the results of a one-time
analysis of the population [11]. The following main pa-
rameters of the population are taken into account: 1.
Sex ratio. An equal ratio indicates stability. The propor-
tion of males in 50 - 60% indicates adaptation to chang-
ing habitat conditions. The absolute predominance of
males (70 - 95%) is a sign of the exhaustion of adaptive
potencies. The lack of males may indicate either the
most severe selection, or further adaptation of the pop-
ulation. It must be borne in mind that we are talking
about organisms in which the normal sex ratio is 1: 1,
and those are the majority. 2. Variability. Normally, for
most traits, the CV coefficient of variation in most ter-
restrial animals is within 0.1; in aquatic animals, it can
be slightly higher, up to 0.15 [11]. Exceeding this value
by approximately 2 times indicates that the population
is in a state of stress. Males are the first to respond to
adverse conditions, the second - females. 3. Sexual di-
morphism. Since males are the vanguard of evolution,
traits more typical of males will spread through the pop-
ulation, those more typical of females will fade away.
There are developed mathematical methods for the
analysis of populations based on the ideology of phe-
nogenetic indication [7].

Ecological specificity of crayfish

To apply ecological and genetic forecasting meth-
ods, it is necessary to consider the specifics of the biol-
ogy of crayfish and their difference from other objects.
The following circumstances must be taken into ac-
count: 1. A relatively long period of ontogenesis of can-
cers, 1020 years [1]. This makes it difficult to apply
the laws of large numbers to crayfish. 2. Specificity of
the settlement of crayfish in the reservoir. Usually, they
live in an area that is defined by a narrow strip of the
area of the reservoir along the coast before the start of
a sharp descent into the depths. This type of crayfish is
sedentary and does not migrate far. In summer, sexually
mature females and males stay in the places they have
mastered, and juveniles are located closer to the coast.
In this regard, the settlement model shown in Figure 2

requires clarification. The zone of initial settlement in
a homogeneous environment with an equal probability
of any direction of migration can have the shape of a
circle. Its diameter will already exceed the strip width
in the first year. In the future, at a constant migration
rate, the area will grow along the trajectory in propor-
tion to the first power of time:
N=K’t Q)
In connection with these ecological features of
crayfish, it is necessary to estimate the area of the
coastal strip suitable for their settlement, the so-called.
"useful area" of settlement for crayfish. Let's consider
two extreme cases.
1. Round lakes of radius R. The area will be de-
fined as
S =nR2 (2
The area inhabited by crayfish (denoted by Sr),
having a width h and separated from the coast at a dis-
tance I, is determined by the formula:
Sr = n[(R-1)?- (R-L-h)?] (3)
2. Another extreme case is an extremely elongated
lake, where the width is less than 2h+l. In this case
Sr=S. 4)
This situation is more characteristic of a river than
a lake. However, the shape of a lake is usually not re-
ducible to either the first or the second case. The area
of the reservoir is then calculated on a case-by-case ba-
sis using a curvimeter or by cutting and weighing.
Example: settlement of lake Berezno with cray-
fish
Lake Berezno is in the north-west of the Pskov re-
gion, in the Gdovsky district. It is mesotrophic, has an
area of 67.2 ha. A detailed description of the climatic
and hydrobiological data for this reservoir is given in
[2]. For the period from 1986 to 1997. about 2,000 ma-
ture crayfish Astacus astacus were planted in the lake,
1,000 of them are females. An analysis of the catch of
crayfish in the places of their introduction made it pos-
sible to identify the following features of their distribu-
tion. In 1987 - 1988 in places of introduction into traps,
crayfish were not evenly caught, even in places of their
introduction. For example, trapping of crayfish in the
period of August and September 1988 showed that
crayfish are caught only in certain places of the lake,
and not evenly along the entire perimeter along the
shore, as it should have been after a uniform introduc-
tion. Spotty dispersal of crayfish after introduction
along the coastline is noted in many works [2, 5]. The
analysis was carried out on a coastline strip 1 km long,
50 m wide, distance from the coast. Attempts to catch
crayfish in other places along the perimeter of the lake
did not yield results, although during the introduction
they were settled evenly along the perimeter of the lake,
including on the opposite shore. The largest accumula-
tions of crayfish were found only along one coast along
the village of Glush. The trapping was carried out using
standard Pirat plastic traps by Back-AS and Smalan-
demia reden AB. The material was processed using
standard biometric methods. The average length of the
cancer body in mm was calculated, the variability of the
mean value was estimated through the standard devia-
tion, the error of the mean and the coefficient of varia-
tion, the degree of sexual dimorphism, and the sex ratio.
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The total number of crayfish in the lake is correlated
with the size of the catch. About 800 crayfish were ex-
amined and measured. Based on the capture data, it can
be assumed that the stabilization of the density of the
crayfish population in the study area of the lake oc-
curred in 1998-1999. For morphometric analysis, the
dimensional characteristics of crayfish were taken. Of
all the measured parameters of crayfish, the most accu-
rate measurements relate to body length. Age classes
were determined based on the well-known considera-
tion [4] that, starting from the age of puberty (3+, 4+),

the growth of broad-clawed crayfish under natural con-
ditions in northwestern Russia averages approximately
0.5 cm per year. According to the data of capture in
2000, the population of crayfish had the largest number
of age classes — 13. In fig. Figure 3 shows the distribu-
tion of males by size and age classes in Lake Berezno
based on the results of crayfish captures in August
2000. Figure 4 shows a histogram of the distribution of
females by size and age categories in Lake Berezno
based on the results of crayfish captures in August
1997.

18 1 Male crayfish population in Lake Berezno, 2000

class frequency

v0-r4 7579 8084 &58%9 9094 95855 100-104105-105110-114115-118120-124125-125130-134

Size classes of individuals (mm)

Fig.3. Distribution of males by size and age categories in Lake Berezno - captures in August 2000

Analysis of figures 3 and 4 allows us to draw the
following conclusions: The distribution of age classes
in the population can be considered as Gaussian with
asymmetry coefficient significantly different from
zero. There is some asymmetry towards larger crayfish

sizes. There is an excess - a relatively small number of
small crayfish and the almost complete absence of cray-
fish longer than 12 cm.
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class frequency

Population of crayfish in Lake Berezno, 1997
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Fig. 4. Distribution of females by size and age categories in Lake Berezno - captures in August 1997

The lack of especially large crayfish can be ex-
plained by the following reason: they were caught more
intensively and not all specimens of this category were
measured. The small number of small crayfish can be
explained by the fact that they either do not fall into the
creels, or, having got in, crawl back through the cells.
Itis also known that small crayfish in the case of choos-
ing food, as a rule, do not risk entering the creel to

larger crayfish that are already there. Table 1 shows the
values of the average length, standard deviation (o), er-
ror of the mean (M) and coefficient of variation (CV)
based on the results of crayfish captures in 1997 - 2000.
in Lake Berezno. Above are data of males, below are
females.

Table 1
Results of the analysis of crayfish catching in Lake Berezno for 1997-2000.
year/ morphosizes 1997 1999 2000
Males — Avg. length, (mm) 112 102 105
o 13,7 22 9,9
M 1,02 29 12
CcVv 0,12 0,21 0,09
Females — Avg. length, (mm) 103 101 98
c 9,46 9,8 7
M 1,35 1,2 1,0
CcVv 0,09 0,097 0,07
% of males 48% 58,5 59,3

In Lake Berezno in 1999 and 2000. there was a
predominance of males - according to the data of Au-
gust captures, which, adjusted for the specific ecology
of crayfish, can be considered representative. In Octo-
ber captures, the proportion of males is 86.3%. This re-
flects the fact that in October the females rarely fall into

the creels, as after mating the females go to the shelters.
Sex ratio data demonstrate the same patterns of popu-
lation dynamics as the results of the assessment of the
level of variability. The coefficient of variation less
than 0.1 (for aquatic organisms, the upper limit of sta-
bility is 0.15) [11] may indicate a stable population size.
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This is what we observed in 1997. The increase in the
proportion of males in the 1999 captures coincided with
an increase in the level of variability, estimated using
the coefficient of variation. As follows from the theory
of dioecy [11], males are the first to respond to the de-
terioration of the ecological situation. Apparently, in
1998 there was a change in the physicochemical char-
acteristics of the ecological niche of crayfish in the

-

lake. Then the water level in the lake fellby 2 - 2.5 m
during the summer. After 1998, the stabilization of the
population began. The sex ratio in subsequent years
(2001 - 2005) approached 1:1. The dynamics of the
number of crayfish in Lake Berezno can be assessed by
the following graph - see fig. 5.

1997

2005

Fig.5. Dynamics of the number of crayfish in Lake Berezno.
1 - in the original site, near the village of Glush. 2 — All in all in the lake.

It can be assumed that in 1998 - 1999 there was a
stabilization of the number of crayfish in the studied
area of the reservoir with an area of 50,000 square me-
ters. This follows from the data on their abundance (Ta-
ble 1) and data on variability (Table 2). The cessation
of the increase in the abundance of crayfish in the study
area of the lake and the transition from exponential to
linear dependence on time (Fig. 5) could occur during
the period of over-consolidation, which gave a stimulus
to the formation of a solitary wave at the boundary of
the settlement area (see Fig. 2). Further growth in abun-
dance will be carried out linearly with time according
to formula (1), until the ecological capacity of the res-
ervoir for crayfish is exhausted. The number of crayfish
at the time of the beginning of settlement throughout
the reservoir (Np) can be estimated by the formula:

Np=rSh

where r is the density of a stable population in rel-
atively favorable conditions. Sb is the initial area of
population settlement. Based on the literature data [6],
assuming r = 0.16 individuals per 1 m? of the area of
the reservoir useful for crayfish, we obtain the maxi-
mum value

Np = 8 000 pakos.

Approximately, it is possible to estimate the rate
of complete colonization of crayfish in a reservoir
within the ecological capacity. The useful area of the
lake based on cartographic material is estimated as S in
the range from 17.9 to 18.6 ha (186,000 m?). Dividing
this value by 50 meters - the width of the useful strip -
we get the length = 3.7 km.

Two solitary edge waves of crayfish must each
pass along half of this length and close to exhaust the
assimilation capacity of the reservoir. At a speed of 1
km per year (empirical data), this could happen by
2003-2005. The number of crayfish can be N = 186
thousand pieces. Since crayfish reach sexual maturity
at 3-4 years, a maximum capture of 25% of the entire
population can be estimated. This will amount to 46.5
thousand pieces. Dividing this value by 25 (the number
of commercial crayfish per 1 kg with an average length

of commercial crayfish of at least 10 cm), we obtain the
number of crayfish in the lake in kilograms. This is the
maximum that can be achieved for reservoirs of this
type - typical for crayfish lakes, i.e. you can catch up to
1.8 tons of crayfish per year.

The greatest pressure is exerted on juvenile cray-
fish precisely in the summer period when insects breed
[3]. The most significant factors controlling the popu-
lation size of cold-water crayfish species are physico-
chemical: pH of the environment, oxygen saturation,
the presence of Ca ions, salinity, and the substrate with
the number of shelters. Among the biotic factors on
which the population density of crayfish depends are
the amount of food, intraspecific competition for shel-
ters, temperature niche, and food. Interspecific compe-
tition for shelter, food, sexual partners depend on pop-
ulation density, as well as within, and interspecific pre-
dation. Further studies of this population of broad-toed
crayfish will have to consider many issues related to the
influence of intraspecific competition, as well as the in-
fluence of natural predators on the population density
of crayfish in Lake Berezno. The results obtained on the
formation of a single wave during the dispersal of cray-
fish from areas with increased density can be consid-
ered as a special case of the model of crayfish dispersal
in a reservoir. Further studies should show to what ex-
tent the density of crayfish dispersal in this solitary
wave can be related to the time factor of further disper-
sal of the population along the coastal boundary of the
lake and the development of its new areas.

Conclusion

The existing groundwork in the field of population
genetics and ecology, methods of applied mathematics
make it possible to model the process of the spread of
crayfish in a reservoir after introduction, considering
the assimilation capacity and make predictions with a
greater or lesser degree of probability. There are two
types of ecological models - dynamic and static. Dy-
namic ones are based on long-term observations of eco-
logical processes and extrapolation of their results into
the future. Statistics are based on one-time observations
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and detection of developmental trends based on the
analysis of the population at a given point in time. The
most important of these methods is the method of phe-
nogenetic indication. When making forecasts of the
spread of cancers, an integrated approach that combines
statistical and dynamic methods may be most fruitful.
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AHoTanis

[Mpouec po3podkn Koncruryuii posnoyascs, Ha Hairy 1yMKy, 1873 p. Came 11boro poky OyIio npeicTaBiIeHo
MminictpoM toctuuil JrodopoMm nepuinii KOHCTUTYLIHHHMN 3aKOHONPOEKT, Ta OyB CTBOpEHa KOHCTHTYLiHHa
komicist. Lleit nmpoekT KoHcTuTymii 4acTo Ha3uBaroTh mpoekToM Thepa-/lrodopa.

Tomy GaraTo OCHOBHMX KOHCTHTYLIHHHX HOJIOKEHB 30iratoThes 3 mponosuuismu XK. /lrodopa. 3rigHo 3 num
MIPOEKTOM, IO CKJIAIAEThCS 3 IIICTHAMIATH cTarei, [TapmamMenT ®paHIly3pKo1 peciyOIIikKi yTBOPIOEThCs 3 CeHaTy
ta [Tamatn gemyratiB. I'maBoro mepkaBm € Ilpe3umeHT peciyOniku. CeHAT 0OUpaeThCs TEPMIHOM JECSATh POKIB
HENpsSIMUM Toj1ocyBaHHAM. [Tpraomy kosxHi 1Ba poku 1/5 ckimagy Cenaty oHoBroBanHcs. [lamaTta nemyTaTiB o0u-
pa€eThes IM'SITh POKIB IIITXOM MPSMOTO TojiocyBaHH:. [Ipe3uIeHT pecyOriku oOupaeTbes Ha CIIUTBHOMY 3aciTaHH1
yneniB Cenaty, [lanatu memyTatiB Ta JeJeramii i3 TpboX 0ci0, 00paHUX KOKHOIO FeHepaabHO0 panoro dpaniii
Ta Amkupy. [IpaBo 3akoHOIABYOI iHIIIATHBH HaJekaao o0oM majaram Ta [IpesuaeHty pecryomiku. Y chepi 3a-
KOHOJIaBCTBA 00W/IBI NajaTh Mayu (paKTHYHO OJHAKOBI IIOBHOBAYKCHHSI.

[pore ueit 3akoHONpOEKT OyJ0 BinkuHyTO [Tapnamentom i micnst npuitaarTs 20 nucronana 1873 p. 3akony
«IlIpo centennar» 3 26 nuctonanaa mo 4 rpyaus 1873 p. y HamionaneHux 300pax Bimoynucs Bubopu 10 Koneru-
TyuiitHOT KoMicii TpuaUATH. BHaci 0K To10cyBaHHs OUIBLIICTE Y KOMICIT OTpUMai MOHAPXiCTH.

3akononpoekT «IIpo Bubopu no Cenaty», yxBajenuii 2 ceprust 1875 p., 3ycTpiB 1ue MeHIe onopy i 3i0pas
533 ronocu (mpotu 71). 3akoHOoNpoeKT «IIpo BHOOPH /10 TANaTH ACMyTATiB» BUKIHUKAB CYIIEPEUKH 00 TMOPSAKY
BHOOpIB — UM MIISIXOM OAJIOTYBaHHS 3a CITIMCKAMM YU OKpEMHMH KaHIuaaTypamu. binemiicTs wieHiB Harionams-
HUX 300piB (506) mporonocysamu 30 muctonana 1875 p. 3a yHIHOMIHAIEHUI BOTYM.

BotupyBaBmn mi 3akoHu, HamioHamsHi 300py 3aKiHYHIM CBOIO MiSUTBHICTH SIK YCTAHOBYHN OpraH BIAJIH 1
CaMOpO31yCTHIIHCA.

Abstract

The process of constitutional drafting began, in our opinion, in 1873. It was in this year that the first consti-
tutional draft was presented by Minister of Justice Dufour and a constitutional commission was established. This
draft Constitution is often referred to as the Thiers-Dufour draft.

Therefore, many of the main constitutional provisions coincide with J. Dufort's proposals. According to this
draft, consisting of sixteen articles, the Parliament of the French Republic is composed of the Senate and the
Chamber of Deputies. The head of state is the President of the Republic. The Senate is elected for a ten-year term
by indirect vote. Every two years, 1/5 of the Senate is renewed. The Chamber of Deputies is elected for five years
by direct vote. The President of the Republic is elected at a joint meeting of the members of the Senate, the Cham-
ber of Deputies and delegations of three people elected by each of the General Councils of France and Algeria.
The right of legislative initiative belonged to both chambers and the President of the Republic. In the field of
legislation, both chambers had virtually the same powers.

However, this bill was rejected by the Parliament and after the adoption of the Law on the Septentiary on
November 20, 1873, elections to the Constitutional Commission of Thirty were held in the National Assembly
from November 26 to December 4, 1873. As a result of the voting, the monarchists gained a majority in the com-
mission.

The bill "On Elections to the Senate," adopted on August 2, 1875, met with even less resistance and garnered
533 votes (against 71). The draft law "On Elections to the Chamber of Deputies" caused controversy over the
election procedure - whether by running on lists or as individual candidates. On November 30, 1875, the majority
of the National Assembly (506) voted in favor of a unanimous vote.

Having voted in favor of these laws, the National Assembly ended its activity as a constituent body of power
and dissolved itself.

Karouosi ciioBa: 3akoHonaBua Biazna, Tpers pecny6iika, [TapiamenT.

Keywords: legislature, Third Republic, Parliament.
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®paHiry3pka icTopisi Oarata Ha KOHCTHTYIiHHI
akTH. SIKII0 MOPIBHIOBATH 3 IHITUMH KpaiHaMU, HATIPH-
knan, CIIIA, To MOXKe 3IaTHCh, 0 KOHCTUTYIIHHOT ic-
Topii ®paHuii He BHCTayae CTAaOLIBLHOCTI, ajie 1e He
tak. [Ipu neranpHIMIOMY JOCIHIIKEHHI KOHCTUTYIIHHA
HACTYITHICTh cTa€ o4eBUAHOIO [2]. IrHOpyBaHHs Oyab-
SIKOTO MEPi0Jly YHEMOJKIIUBIIIOE TOBHOLIIHHE BUBYECHHS
IHIIUX TEPIOJIB: MOCIIIOBHUMN JIAHIIOT JOCIIIKECHHS
MOPYUIYETHCS, YHACIIZOK YOTO KOHCTUTYLIHHA iCTOPis
KpaiHH BTpayae CBOIO AMHAMIYHY IUTiCHiCTh. He3Baxka-
I0YH Ha 3HAYHY KiNBKICTh POOIT, IPHCBIYCHUX KOHCTH-
TymidHi# icropii @paHMii, y BITYM3HAHIA IOPUIAIHIN
Hayni OcHoBHHIA 3ak0oH [pyroi iMmmepii He OyB mpen-
METOM BHMBYEHHS y MOHoOrpadiuHoMy ImiaHi. Takum
YHHOM, HayKOBa aKTyaJIbHICTh IIbOTO JOCJIiPKEHHS MO~
Jsira€ B TOMY, L0 BOHO J03BOJISIE 3alIOBHUTH 3a3Ha-
YeHY MpOTajIHHYy.

@paHIy3pKi 3aKOHOAABII PO3POOMIM Ta yXBa-
mumu Koncrutyniro Tpetboi pecryOiiku 3a 1Ba 3 He-
BeJIMKUM pokoM. [Iporec pozpodkn Koncturymii pos-
rmoyvancsi, Ha Hamy nymKy, 1873 p. Came 11boro poky
OyJ10 pecTaBiIeHO MiHICTpoM foctHIii [Irodopom me-
pIIMH KOHCTHUTYIIHHUI 3aKOHOMPOEKT, Ta OYB CTBO-
peHa KOHCTHTYIiIHa koMmicis. [lei npoekt KoHcTuTy-
1ii YacTO Ha3WBaKOTh MpoekToM Thepa-Iiodopa [6, c.
116-117].

Curin 3a3Haunty, o npoekt K. Jrodopa Big 19
TpaBHs 1873 p. craB BHXiZHMM BapianToM s A.
Baiiona, ogHoro 3 akTuBHUX po3poOHKKiB KoHCTHTY-
uii 1875 p., y fioro 3akononasuiit podori. Tomy Oarato
OCHOBHHX KOHCTHUTYLIHHHUX IIOJIOKCHb 30IratoThCs 3
nporno3uttismu K. lrodopa. 3rigHO 3 M MPOSKTOM,
IO CKJIAAAETHCS 3 MIICTHAAUATH crarei, [lapmameHT
Dpaniry3pkoi pecyOmiku yTBoproeThes 3 CeHary Ta
ITanatu nenyrtatiB. [maBoro pepkasu € [Ipe3uaeHT pe-
ciyOnikn. CeHaT OOMpAETBCS TEPMIHOM JIECSATh POKIB
HENpsSIMUM ToJiocyBaHHsIM. [IprdoMy KOXHI J1Ba POKH
1/5 cxnany Cenaty onoBmoBaiucs. [lanara genyraTiB
o0upaeTbcss M'SITh POKIB HIISIXOM MPSIMOTO TOJIOCY-
BaHHs. [Ipe3useHT pecnyOiikiu 0OMpaeThCs HAa CILIb-
HoMy 3acifanHi uieHiB Cenary, [lanatu nemyratiB Ta
Jiernieraiiii i3 Tpbox 0cid, 00paHUX KOXKHOK reHepalb-
Hoto panoro Opannii Ta Amkupy. [IpaBo 3akoHOIABYOT
iHIIiaTHBY Hajexkano obom mamatam Ta [IpesumeHTty
pecry0miku. Y cdepi 3aKOHOIABCTBA OOWABI MmanxaTu
Maiu (haKTHIHO OJHAKOBI MoBHOBaXkeHHsI [4, ¢. 439.].

[pote me#i 3akoHONpPOEKT Oyno BimkuHyTO [lap-
JaMEHTOM i micist mpuiHATTS 20 muctonana 1873 p. 3a-
koHy «IIpo cemrenHar» 3 26 nmcTtonana mo 4 rpynHs
1873 p. y Hamionansaux 300pax BigOyJrcs BUOOPH 110
Koncruryuiitnoi xowmicii Tpuausta. Bracninok roso-
CyBaHHS OUTBIIICTH y KOMICii OTpHMa M MOHAPXiCTH;
MICIST PO3MOAUIMIINCS HACTYIHHM YHHOM: 25 oci0
npaBi (JETiITUMHUCTH Ta OpJIeaHiCTH) Ta 5 0ci0 — WiIeH!
JliBoro nentpy (K. drodop, E. JlabGymi, Cezans,
I'. Bagniarron Ta Bamepo). ['onoBoro komicii 0yito 00-
pano bat6i (I1paBwuii ueHTp).

Ockinbku Komicist TpuansgTy He nocrmimana 3 po-
3pOOKOI0 KOHCTUTYLIHHOTO MPOEKTY, pecyOIiKaHIi B
oco6i K. Tlep'e BucTynwim 3 nponosuii€to, mod Komi-
cis kepyBajacsi y cBOiil po0oTi cT. 1 3aKOHOMPOEKTY
Bim 19 TpaBHs 1873 p., sAka mporonocwia, mo «Ypss

®paHIy3pK0i pecryomiku cknanaetses 3 Cenary, [la-
naTH aenyTaTiB Ta [Ipe3unenTa pecnyOmiKky, T1aBu BH-
KOHaBYOI Biagum» [5, ¢. 298-320]. 360pu BIAKHHYIIH IO
nporo3uwito 29 uepsHs 1874 poky. Tak camo sk 1 mpo-
MO3MIIisl OJTHOTO 3 MOHAPXICTIB, B IKOMY HIIUTOCS PO
0e3pe3yNbTaTHICTh 1e0aTiB, i CTABUIIOCS TTUTAHHS PO
camoposmyck 306opie. [Ipote 3a ocHOBY MaiiOyTHROI
KOHCTHTYLi OyJIO B35ITO IPOEKT, BHECEHUH 15 TpaBHs
1874 p. Big iMeHi ypsaay Mak-MaroHa Bire-Tipe3uacH-
ToM Pamu MmiHicTpiB repriorom ae bpoiwi. BinmosigHo
JI0 [BOTO MPOEKTY, MiATBEPHKYBAIOCS HATAHHS Map-
mary Mak-MaroHy BUKOHAaBYO1 Ha 7 POKiB, a 3aKOHO-
JaBUa BIAJa MOKIJAJajacsd Ha JBa OpraHd — Benmky
pany Ta Ilanary nenyraris.

[Mpomno3uuii, Bupobiaeni Komiciero tpuansaTy, no-
yanu oGrosoproBatucst y HaunionansHux 36opax 21 ci-
yas 1875 p. 3akoHONPOEKT, po3poOieHUH KoMiciero
PO JeprKaBHY BNy, IPEJCTAaBUB JemyTaT BeHTaBoH,
a nenytar Jlepesp-Ilonranic (obunsa unenu IlpaBoro
LIEHTPY) BHIC 3aKOHOIPOEKT IO 3aCHYBAaHHS APYTOi
TaJaTy.

[Tepuuii 3akoHONIPOEKT roBopuB: «Mapiran Mak-
MaroH, IIpe3uneHT pecmyOiku, TPOAOBKYE 3MIHCHIO-
BAaTH i/l UM TUTYJIOM BUKOHABYY BJIaTy, SIKOIO BiH BH-
KpUTHH 3TimHO i3 3akoHOM Bix 20 mmcromama 1873
poxy» (cT. 1).

HaromomyBanocs, mo Ilpe3sumeHT BiAmoBimaib-
HMIi JMIIe y pasi aepxaBHoi 3paau (ct. 2). Moro Bu-
KPUTO ITpaBoM posmnycky [lanatu nemyrartis. I TyT Oy-
JyTh MPOBECHI BUOOPH J0 HOBOI MajaTu Mi3HIIIe, SK
3a MICTh MicAIiB (cT. 4).

KpiM TOTO, MiHICTpH KOJICEKTHBHO BiJIOBIAaIbHI
Tepe]] majxaTaMy 3a 3arajibHy HONITHKY YPALY Ta iHIH-
BiyaJIbHO 3a CBOi 0cOOHCTI mii (CT. 2).

3a3Havanocs, Mo 3aKOHOJaBUYa BIATa Mae€ 31iiic-
HIOBaTHUCS JIBOMa majatamu: [lanmaTtoro HemyTatiB Ta
Cenarom. [lanara nmemyTartiB oOMpaeThcs 3arajbHUM
rOJIOCYBaHHSM, 3TiJTHO 3 YMOBaMH, BU3HAUYCHUMH BH-
6opunM 3akoHOM. CeHAT CKJIaJa€ThCs 3 WieHiB, 00pa-
HHX 200 MPU3HAYEHUX Y PO3MIpi Ta 32 YMOB, SIKi Oy 1y Th
BU3HAYCHI CIeIialbHUM 3aKOHOM (CT. 3).

BianosigHo 10 cT. S: «ITicis 3akiHYSHHS TEPMIHY,
BH3HAYCHOTO 3aKOHOM Bif 20 nmuctonana 1873 poky, sk
1y pasi 3BimbHeHHs octy [Ipe3unenra, Paga minictpi
HeTallHO CKJIMKA€ JIBI TajaTH, sKi, 00'€IHABIINACH Y
Konrpec, BUHOCATH yXBally TIpO MPUHHSATTS BiIIOBII-
HOTO PillICHHS.

VY mepion npaBiiHHA Mapinana Mak-Marona e-
pernsii KOHCTHTYLIHUX 3aKOHIB MOXE MaTH Micle
JIMIIE 32 HOTo mporo3uiiieo» [4, ¢. 675].

TakuM YMHOM, 3TiJTHO 3 IIMM 3aKOHOMPOEKTOM, 3a-
CHOBYBABCSI «OCOOMCTHIl CENTEeHHAT»: CTBOPIOBAINCS
TUMYACOBi OpPTraHH BIIAJH, TOB'S3aHI BUKIFOYHO 3 OCO-
6ucricTio Mapirana Mak-Marona.

25 ciyns 1875 poky i3 3akoHonpoekToM Komicii
tpuansaTa npo CeHat nepex Jemyraramu Harionams-
HUX 300piB BucTynus Jledesp-Ilonranic. BianosinHo
JI0 IIbOTO TIPOEKTYy Tependadaiocsi CTBOPEHHS APYroi
nanatu y ¢paHiy3pkomy napiaamenti — CeHary, SKui
ckimagascs i3 300 uneniB. Cxmag Cenaty ¢gopmyBaBcs
y Burmsai BuOopiB 200 ceHatopiB y aemapTaMeHTax
ocobnmBuMH KouerisiMu, a 100 ceHaTopiB Mir IpU3Ha-
yatu [Ipe3neHT cBOiM JEKPETOM.
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Cenar pasom i3 [lamaToro nemyTaTiB MaB IpaBo
3aKOHOJABYOl 1HII[IaTUBH Ta BUIAaHHS 3aKoHIB. Lleit 3a-
KOHOIIPOEKT, TOJIOBHMM YHWHOM, MOBTOPIOBAB IPOEKT
repuora jie bponsi Bix 15 TpaBust 1874 p.

VY nmepmioMy 4YuTaHHI 00W/Ba 3aKOHOIPOEKTH
Oyno cxBaneHo. [licns nonanus npoexty Kowmicii Bu-
crynuB aenytat A. Hake (Pecny0iikaHcbKuid cO103) 13
KOHTPIPOEKTOM. BiH NponoHyBaB CTBOPHUTH OJHOIIA-
JATHWH TapyiaMeHT. JlemyTaTtu Mainu oOupaTrcs Ha oc-
HOBI 3arajJibHOTO T'OJIOCYBAaHHS Ha JBa poku. ITicis 3a-
KiHYEHHS TepMiHy TIOBHOBaxKeHb [Ipe3uieHTa pecmy0-
nmikn mapmana Mak-Marona (mactoman 1880 p.) A.
Hake nporonyBaB nepenaty Biaay rojosi Pagu minic-
TpiB, sIKUi MaB npuitHaTi TuTYN [Ipesnnenra pecyo-
niku. MiHicTpu BiAnoBiganbHi uiie nepex [Ipe3uneH-
TOM, a 3MIHH Y KOHCTUTYILIIHHUX Ta BUOOPUYMX 3aKOHAX
3MOJKE IIPOBOJIUTH JIILIE CTIEIIaJIbHO CKIMKAaH1 ISt i€l
MeTH 300pH.

VY BucHoBky A. Hake HarosomryBaB, IO SKIIO
Horo mpomno3ullis He Oyie NpuitHATa, TO BiH IPOTOJI0-
cye 3a OyJb-sKy MONPABKY, IO KOHCTUTYIIHHO 3aKpi-
IUTIOE pecyOmiKaHChKy (popMy MpaBmiHHA [4, ¢. 675].

HacrymHa monpaBka 3a IepIoro CTaTTero 3aK0OHO-
IpoeKTy Oyia BHECEHa Bix JemyTaTchkoi rpymnu JliBoro
HEHTPY: «Y P peciyOiKi CKIagacThCs 3 IBOX MayaT
ta [Ipesunentay. Ii npeacrasus E. JlaGyne, Bkazyrouw,
1o pecmyoika — ¢akr, no HamioHansHi 300pu MaroTh
JIMIIE y3aKOHUTH, MapJiaMeHTapiil 3akIvKaB 10 CIIiB-
npaii napTid, BBaKAlOUM iCHYIOYI IPOTHPIYYS JIUIIE
MUTaHHAMH TakTHKU. «KpaiHa BTOMHIacs Bix THM4a-
COBOTO CTaHOBHINA, 1 MOTPiOHO SKHAWIIBHIIIC IEB-
HUH, MOCTIHHUHA ypsia», — mincymyBaB E. JlaOyne [4, c.
669-670].

ITo cyTi, 11e Oyma TpeTs MPOIO3HUIILisS MPO KOHCTH-
TyIiitHe 3aKpiTUICHHS peciyOikaHCchbKoi Gopmu mpaB-
ninag y @panmii micas npoekriB XK. drodopa Big 19
tpaBus 1873 p. i K. Ilep'e Bix 15 uepsust 1874 p. He-
3BaXKAIOYH Ha Te, 1110 IIs MPOIO3HIIisl HE MPOHIILIa, 0yI0
SICHO, II0 MUTAHHS NPUIHATTS pecimyOIiKaHChKO1 KOH-
CTUTYLIT — cripaBa yacy. PakTHyHe iCHyBaHHs pecityO-
niku y @panuii He 3anepedyBaiocst HaBiTh MOHApXid-
HO®O OinbricTio HatioHampHUX 300DiB.

KirouoBum MomenToMm y nebarax mono Koncru-
TyLil cTaqo IPUHHATTS MOIPABKH 10 CT. 1 3aKOHOIPO-
eKTy Ipo JiepKaBHY Biaxy aemytata A. Bamiona (JIi-
BHi1 HeHTp). oro monpaeka Mania Mo cyTi Takex 3Ha-
yeHHs, Ak 1 mpomo3mmis E. JlaOymi, ame craBmia
peciyOikaHCEKy (opMy TpaBIiHHA roocyBaHHs Ha-
IOHaJIbHUX 300piB y 3aByalibOBaHiii popMi, HE IPOro-
JIONIYOUH 1i HPUHIIUIIOBO, JIMILIE BU3HAYAKOYH MOPSATOK
00paHHs 1 TpuBaNiCTh [Ipe3UIEHTCHKUX TOBHOBAXKEHb.
V Hiii 3a3Havanocs, mo «IIpesnaeHT pecmyomiku oou-
paethcs Ginprrictio TonociB CeHaty ta [lamatu memy-
TatiB» [4, c. 671]. BixcToloroun cBOIO IOIPaBKy, A.
Bannon 3asBuB: «S 3Hat0 Tpu GOpPMHU ypsAy: MOHap-
xiro, peciryOutiky Ta imnepito. [Ipotu iMmiepii Bu mporo-
nocyBai 1871 p. Monapxisi! Ane BOoHa HEMOXXJIHBA. ..
KaxyTs, BU nporosoiyere pecnyo:iiky. [1anose, s Hi-
4yoro He mporojouryr. S ropopro npo Te, mo €» [4,
C. 670]. TlompaBka Bammona mpoinura OiTBIIICTIO B
oJmH roJtoc (3a mogano 353 romocu, mpotu — 352).

[TpuiHATTA 1i€] MONMPaBKM BiAIrpaBasio BEIHKY
pous. Ilo-niepine, TepMia «pecmyOiikay Brepire 0yio

BKJIFOUEHO 10 TekcTy KoHcTmrytiiiHoro 3akony. Ilo-
JIpyTe, BCTAHOBIIOIOYM Tpouexypy obpans Ilpesn-
JICHTa pPecIyOJiKH, THOIpaBKa THM CaMuUM Iepenoda-
Yaja, 1o micis Mapiana Mak-Marona moxe O0yTu iH-
mmi [Ipesnnent pecnyOmiku. Ilo-Tpere, MpUAHATTS
monpaBku A. Baiiona mokasaio, mo y 36opax cdop-
MyBajacsi HOBa OUIBIIICTH, SIKA 1 3MOTIJIa NPHUHSITH
Hajani KoHcTHTywlito KpaiHM, IO IOPWAMYHO 3a-
KpiInTioBaja pecnyOikanchky popMy mpaBiiHHs. Ak 1
npu crpobi pectaBpanii MoHapxii BoceHu 1873 p.,
pi3HI MoHapxi4yHi Tpynu HamioHasbHUX 300piB He
3MOTJIH CTBOPUTH €TUHOTO OJIOKY MpH BoTyBaHHI KoH-
CTUTYLIMHUX 3aK0HiB [3, ¢. 236; 7, ¢. 75-76; 5, ¢. 250].
Ionan Tte, six mucana razera «®irapo» 6 nroTOrO
1875 p., «akmio nonpaska Bamiona Oyna migrpuMana
JMIIe HeBeNuKow Tpynoio [IpaBoro meHTpy, TO Bke
BBeuepi 30 ciuns ¢pakuis I[IpaBoro ueHTpy Bu3Hama
HEBJIAJIOIO TIOJIITHKY OJIOKY 3 MPaBUMH. 3 TOTO 4acy, He
Baralo4nch, IIpaBuii ILEHTp CTaB Ha MO3HIIIO
miaTpuMku KoHCTUTYMiHHNX 3aKkoHiBY [1, ¢. 108].

BypxmuBi nuckycii y HarioHaapHUX 300pax po3-
TOPHYJIACS HAaBKOJIO 3aKOHOIPOEKTY, TOIAHOTO Bif
KOHCTUTYLIHHOT kKoMmicii JlepeBpoM-IToHTamicom, mpo
3aCHYBaHHS JIPyTol MajaTH Ta PO BHOOPH IO CKIIATY
Cenaty. MoHapXicTH HalaBaJIl OCOOJIMBOTO 3HAUCHHS
bOT0 3aKOHY. BoHu nparnynu 3ade3neunty cooi B Ce-
HaTi MOCTiiiHY OUIBINICTB, sKa, Y MalOyTHbOMY, 3a
CIIPHUATINBOI JUIi MOHApXICTIB MOJNITHYHOI CHUTYyall,
3MOJKE JIeraji3yBaTd BiJHOBJIECHHs MoHapxii. OmHak
322 ronocamu npotu 310 OyIo npuiiHsTo nonpasky I1.
HMrompa (PecryOmikaHChKHI COX03), SIKa BCTAHOBIIIOE,
mo CeHaTt Mae OyTH BUOOPHHM i IO «BiH OOUPAETHCS
TAMU BUOOPIIMH, 1110 1 [TamaTta nemyrariBy [4, ¢. 675].
IIpomosumito I1. /lforpa BOTiOBaJIA, OCKIIBKH 3a IO-
MpaBKy MPOTroJIOCYBaIKM 0araTo JICTITUMHCTIB 1 OOHa-
MAPTHUCTIB, SKi BIICTOIOIOTH IDIEOICIHT, SIK 3acid BO-
JICBUSIBIICHHST HAPOJLY.

[TpoTu yxBaseHoi MONpaBKH Pi3KO BUCTYITUB Bille-
npe3uzieHt Paau minictpis rerepan ae Cicce Bix iMeHi
Mmapirana Mak-Marona. 3a3HauuBiy, mo [IpesuneHt
peciiyOIliku BBaXkae CBOIM OOOB'SI3KOM BTPYTHTHUCS Y
nuckycito, e Cicce Harojocus, 10 Ypsii HE MOXe
MIPUEAHATUCS IO PIMICHHS, MPUHHITOTO HA OCTaHHB-
oMy 3acimanHi [4, c. 675]. [logameury po6oTy 3 miaro-
TOBKH KOHCTUTYIIHHX 3aKOHIB OYJO IPHUIMHEHO.
YMOBH HOBOTO KOMITPOMICY OYyJIO 3HOBY 3aIlpOIIOHO-
BaHO A. BamaoHOM, SIKM 3aKJIMKaB BiIMOBUTHCS BiJ
MIpU3HAYCHHS YacTUHH ceHaTopiB [Ipe3umeHTom Ta 3a-
NPOTOHYBaB HOBY pefakmito cT. 1: «CeHaT ckia-
naetsest 3 300 wineniB, 225 oOuparoThCs AenapTaMeH-
TaMH Ta KOJIOHIsIMH, a 75 obupatoTbest HanionansHUMuU
36opamm» [4, c. 676]. Ha ocHOBI mompaBku jaemyTaTa
A. Bannona, cxBanenoi 19 mrororo, 6yno po3pobiaeHo
ocraToyHU# TekcT cratedd 1—7 KoHcTHTymiiiHOTO 3a-
KOHy Ipo opranizaiiro CeHary, NpUIHATOTO 3arajom
24 mortoro 1875 p. 435 ronocamu npotu 234 [4, c.
675].

[icns wporo HarionaneHi 300pu  po3modvanu
TpeTe 4YHWTaHHSA 3aKoHOmpoekTy «IIpo opranizamito
Jiep>KaBHOT BIaam». 3 JESKUMHU 3MiHAMU 3aKoH OyJo
npuitHsTO 25 motoro 1875 p. YxBanenns 3axkony «IIpo
Oprasizamito  Jep>KaBHOI BJaaW» TPHU3BEIO  JIO
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BinmcTaBku Pagu minicTpiB. 10 6epesns 1875 p. Ilpesn-
JIEHT PECIyOJTiKH MPU3HAYMB Bille-IPE3UIeHTOM Paau
MmiHicTpiB Brodde.

Heszabapom Bine-npesunent Paxm  MiHICTpiB
Brodde Bix iMeHi ypsiny npeacTaBUB NPOEKT TPETHOTO
KOHCTHUTYLIITHOTO aKTy, SIKMH JOIOBHIOBaB JiBa IIOTIE-
penni. ABropoMm 3akoHy «IIpo B3aeMHHH Aep:KaBHOI
BJIaaW» CTaB MiHicTp roctuii J{ro-dop, aBTop nepiroro
MpoeKTy pecnyOmikanchkol KoHeTuTymii, a momoBina-
geMm OyB Jlabyme [4, ¢. 729-731]. 21 uepus 1875 p. nei
3aKOHOIIPOEKT OYB MPECTABICHUH IMaplaMeHTy Ha 00-
TOBOpEHHS, a 16 JUIHS MPUHHATAN TIepEBaXKHOO O1J1b-
mricTro rosiocis (502 3 604).

3akononpoekT «IIpo BubGopu no Cenaty», yxBa-
nenuit 2 cepnas 1875 p., 3ycTpiB 1e MeHIIE onopy i
3i6paB 533 ronocu (mpotu 71). 3akoHomnpoekt «IIpo
BUOOpH 10 IaJIaTH JIEMyTaTiB» BHUKIMKAB CYNEPEUKH
IIO/I0 TIOPSIIKY BHOOPIB — UM NUIIXOM OaJOTYBaHHS 3a
CIIMCKaMM Y¥ OKPEMUMH KaHJIuJaTypamu. binbmricts
yieHiB Hamionansaux 360piB (506) mporosocysanu 30
mactonana 1875 p. 3a yHIHOMIHAILHUAN BOTYM.

BorupyBaBmu 111 3akonHu, HarioHansHi 360pu
3aKIHIMIIM CBOIO JISIBHICTH SIK YCTAHOBYMH OpraH
BJIa[H i CAMOPO3ITY CTHIIHCS.

puiiasarrs Korcrurymii 1875 p. crano HaiiBax-
JIMBILIMM KPOKOM IIUISIXY 3aKPIIUIEHHS peciryOmiKaHCh-
kol opmu MpaBIiHHS, 1, 3arajaoM, IPoLecy KOHCTUTY-
toBaHHs Tpetboi pecry6uiku MoBu y ®pannii. Hario-
HaJbHI 300pH, BucTynuBIM y 1871-1875 pp. y pomi
BUILIOTO MPEJCTAaBHUI[LKOTO Ta YCTAaHOBUOTO B KpaiHi,
HE3Ba)KaIOUHM Ha TOCTPY MOJIITHIHY OOPOTHOY MiX pi3-
HUMH TIapIaMCHTCBKAMH  (PaKMisiMH, 3aBEPIIUIIO

CBOIO 3aKOHOTBOPYY MisITbHICTh MPUHHATTIM KoHCTH-
TymiiHuX 3akoHiB 1875 p. [IpoTe mporiec KOHCTUTYIO-
BaHHS He OyB y LIJIOMY 3aBEpIICHUI, OCKIIBKH OCTa-
TOYHE 3aKOHOJABYE 3aKpiIUICHHS pecyOIlikaHChKOT
(dhopMu mpaBIiHHS BiIOYIOCS B , KOJIK OYyII0 3MiHCHEHO
ocranHiit XIX cr. y nepernsg Koncruryuii.
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AHHOTAIHUSA

B cratbe MPpUBOAATCA TCOPETUYCCKHUE OCHOBBI KOHHCIIIHW BBIYUCIUTCIBHOIO MBINUICHUSA W BJIIMCHUC
mpoTrpaMMHUpOBaHusg B cpene Scratch Ha ¢GopMmupoBaHWE W pa3BUTHE YYCHHKOB HAYaJBHBIX KIIAaccoB. Takke
IMOKa3aH ONbIT BHCAPCHUA U O6y‘IeHI/I$I Scratch nporpaMMHUpOBAHHIO B 06pa30BaTeJ‘ILHOM mnponecce Miraaumunx
MKOIRHUKOB Pecrybmmkn Kazaxcran u 3apy0Oe:KHBIX CTpaH.

Hannas pabota mposommrcs mpu momuepxkke rpanta MOH PK (rpanr AP09260464 "PaspaboTka
HHPOPMAIMOHHO-00pa30BaTEIFHON Cpefbl B HadalbHOW mKkoie 1o KypcaMm "Scratch" m "PoGortoTexHuka" B
ycrmoBuax Smart-oOpa3oBaHus").

Abstract

The article presents the theoretical foundations of the concept of computational thinking and the impact of
programming in the Scratch environment on the formation and development of primary school students. The ex-
perience of introducing and teaching Scratch programming in the educational process of younger schoolchildren
of the Republic of Kazakhstan and foreign countries is also shown.

This work is supported by a grant from the Ministry of Education and Science of the Republic of Kazakhstan
(grant AP09260464 "Development of information and educational environment in primary school courses
"Scratch" and "Robotics" in Smart education™).

KiroueBble cjioBa: BEIUHCIUTENLHOE MBIIIJICHUE, Scratch nporpaMMupOBaHHE, Ha4aJIbHAA MIKOJIA, LII/I(I)pO—
Bad rpaMOTHOCTb, MHTCPAKTUBHBIC UT'PBI.
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B mocnennne roabl "BBEIYHCIUTEIBHOE MBIIILIE-
HUe" cTamo KpailHe 3HaYMMBIM, W Ceiiuac BO MHOTHX
CTpaHax MHpa JeTH HAYWHAIOT OCBAaWBaTh 3TOT BH]I
MBIIIJICHHS YK€ C PaHHEro Bo3pacTa. B riobaibHOM
00pa30BaTEIFHOM MPOCTPAHCTBE CTAHOBHTCS BCe 00-
Jiee OMYJIIPHOM TCHICHIIUS 00YYCHUS IeTeld OCHOBaM
KOMITBIOTEPHBIX HayK, BKIIFOYas IIPOTPaMMHUPOBAHHUE, C
caMoro Hadajia y4eOHOro mporiecca. B GonbmmHCTBE
CTpaH yK€ BHEAPEHO M3YYCHHUE MPOTPaMMHUPOBAHHS C
nepBEIX JeT o0ydeHus. [10SBHIOCH MHOXKECTBO pas-

JUYHBIX WHCTPYMEHTOB M Cpelx sl OOydeHHus Mpo-
TPaMMHPOBAHHIO JIETEH MIIAJIIEr0 INKOJIHHOTO BO3-
pacra.

TepMuH "BBRYUCTUTEIHHOE MBIIIICHHE" BIEPBBIC
obut mpemnoxen Ileifieprom, a 3aTeM aKTUBHO WC-
monp3oBatics [Ixkanert Bunr. OH OTHOCHTCS K CITOCO0-
HOCTH (DOPMYITUPOBATH MPOOIEMBI M UCKATH PELICHHUS
TaKUM 00pa3oM, YTOOBI MX MOYKHO OBLIO BBIIOJIHHUTE C
MOMOIIBI0 KOMIThIOTEPA. [1].

CornacHo J[>xaHeTT BUHI NOHATHE «BBIUUCIIH-
TeNbHOE MBIIIJICHUE» BKIIIOYAET B ce0s pelieHne mpo-
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0J1eM, IPOEKTUPOBAHKE CUCTEM U TIOHUMAaHHUE YeJloBe-
YeCKOro MOBEJCHNs, OIMPasCh HAa KOHLENIHH, pyHIa-
MEHTaJIbHbIE JUIsl HHPOPMaTHKHU. JlaHHBIH B MBIILLIE-
HUS BKJIOYAET B ce0s1 LETIbIi psii MEHTAJIBHBIX HHCTPY-
MEHTOB, KOTOpBIE OTpPaXalOT INUPOTY OOJIACTH
KOMITBIOTEPHBIX HayK.

BeruncianTenbHOE MBIIUIEHHE - 3TO MPOLECC pe-
IIeHHs Mpo0JIeM, KOTOPHIi BKIIOYaeT B ceds cieayro-
IIMe XapaKTePUCTHKHU:

o  QopmymnupoBaHHE MPOOIEM TaKUM 0Opa3oM,
YTOOBI MBI MOTJIM HCIIOJIB30BATh KOMIIBIOTEP M APYyTHE
MHCTPYMEHTHI JUIS HX PeIICHUSL. ;

e Jloruueckas OpraHu3alys M aHAJM3 JAHHBIX;

e [lpencraBieHne JaHHBIX C  [TOMOLIBIO
aOCTpakIMi, TakUX Kak MOJENHM M HMHUTALMOHHOE

MO/JICJIUPOBAHUE;

e PemeHus no aBTOMAaTU3alMU C IOMOILBIO
AITOPUTMHUYECKOTO MBIIIUIEHUS (cepus
YIHOPSIIOUCHHBIX IIaTOB);

e BruBnenne, aHaJIN3 u BHEJ[PEHHE

BO3MOJKHBIX PEIICHUH C IEJIBI0 TOCTHKECHUS Hanbosee
3¢ PEKTUBHOTO COYETaHMUS IIAar0OB M PECYPCOB;

e (OO0oOmeHne M MEpeHoc 3ITOTO Ipolecca
pemeHns mpooIeM Ha ITMPOKHUA CIISKTp 3amad[2].

Mutuenn Pe3sHUK NOIYEpKUBAET, YTO BBIUUCIIH-
TEJbHOE MBIIIJICHHE MMEET TECHYIO CBS3b C S3BIKOM,
paccMaTpuBasi €ro Kak CBOETo poJia IpaMOTHOCTb. DTOT
BUJI MBIIIJIGHUS IIPEACTABISIET cO00it criocod caMoBbI-
pakeHHs M NOHHUMAHUS MHUpPa 4yepe3 HCHOJIb30BAHUE
KOMIIBIOTEPOB M BHIYHUCIIUTENIBHBIX KOHIETIIHNH.

B Hupnepnanmax yzaensercs Bce Oosble BHUMA-
HUS Pa3sBUTHIO BBIYMCIUTEIBHOTO MBIIUIEHHS KaK OJ-
HOTO U3 KIIIOYEBHIX HABBIKOB 21 Beka IO CPaBHEHHIO C
paHee YCTaHOBJIEHHBIMH mnpuopureTamu. llemarorn
ceiluac aK[eHTUPYIOT BHIMaHUE HAa TOM, YTO BBIYHCIIU-
TEJIbHOE MBIIIJICHHE JOJDKHO OBITH OCBOEHO HE TOJBKO
CIEeNHANUCTAMHU B 00J1aCTH KOMIIBIOTEPHBIX 3HAHUH, HO
BCEMH JIIOJIbMH, TaK KaK OHO MOXXET 3HAUHUTENIBHO TI0-
BBICUTb 3()(PEKTUBHOCTh NOBCEIHEBHON AESATEILHOCTH
1 CIIOCOOCTBOBATH JIyUIlIeMy TOHUMAaHHUIO BCETIPOHUKA-
IOIIET0 HCIOJIb30BaHUS KOMIIBIOTEPOB M IIPOTPaMM-
HOTO oOecrieueHns B COBpEMEHHOM MUpe.

Hecmotps Ha ycunus, HanpaBICHHBIE HA Pa3BH-
THE HABBIKOB BBIUUCIIUTENLHOIO MBILIIIEHHS B HAYaIb-
HBIX ILIKOJIAX, O CUX MOP HET YETKUX yKa3aHUH OTHO-
CUTEIIBHO TOr0, C KAKOTO BO3pAacTa CleLyeT HauMHATh
o0ydenue 3TUM HaBblKaM. MccienoBanne HanpaBlieHO
Ha TOJy4eHHE MPEACTaBICHUS O Pa3sBUTUH BBIUUCIIHU-
TEJBHOTO MBIIUICHUS yJaluXcs B Ha4albHOM IIKOJIE
[3].

Bospacratomas pois B IeJarorn4eckux Uccieno-
BaHUSX OTHOCHTEIHHO BBIYHCIUTEIHLHOTO MBIIUICHUS
TECHO CBs3aHa C KOHIENIMEH MPOTrpaMMHUPOBAHUS.
Pons mporpammupoBaHusi 0OpHCOBBIBAETCS KaK Cpea-
CTBa pealn3aluy BEIYUCIUTEIbHOTO MbllIeHNs. bia-
rogaps TNPOrpaMMHUPOBAaHMIO JIETH IIPHOOPETAIOT
HaBBIKM MBICIIUTENS, CIIOCOOHBIMH aHAIN3UPOBATH
npoOJIeMbl, HaXOJWTh aJrOPUTMHYECKHE PpeIICHHUS,
pa3pabaTbIBaTh MU U MHCATH TPOTPAMMEI, COCTABIIAA
Ha0Op MHCTPYKIMH HA OIPEAETICHHOM S3bIKE TIPOTPaM-
MupoBanusa. KoampoBanne MOKHO paccMaTpUBaTh Kak
SI3BIK, MCIIOJIB3YEMBIH JIIOJBMH JUIS BBIPAXCHHS 3a-
Jlaqu, KOTOPYIO JOJKEH BBHITIOJHUTH HU(POBON areHT.

HaumnHas ¢ Miaimero mKOJILHOTO BO3PAacTa, HC-
KyCCTBO IPOTPaMMHUPOBAHUS MEHSIET B3TILIIBI AETCH C
M0JIb30BaTeN el MPUIOKEHUHN Ha co31aTeNel mpunoxe-
Hwuii [4].

Hccnenoatenu C. Y. Konr, 0. K. Bonr orme-
TWIH, YTO BBIYMUCIMTENBHOE MBIIUICHHE B JeilcTBU-
TENIBHOCTH MOXKET CIIOCOOCTBOBATH Pa3BUTHIO TaKHX
KOMITETEHIINH, KaK pelleHne mpoOiieM M TBOPYECKOE
MBIIIJICHUE yYalIUXCs B 3MO0XYy IHU(POBBIX TEXHOJIO-
ruii. C MOMEHTa CO3IaHUsI CTPYKTYPBl BBIYHCIUTEIb-
HOTo MBIIUTIeHUs bpennanom u Pe3Hnkom Bee Oombiree
YHCIIO MCCIIEAOBAHUH OBIIIO COCPENOTOUECHO HA HCCIe-
JIOBaHMSIX TPEX U3MEPEHUH, TO €CTh 3HAHUM ydalIuxcs
B 00J1aCTH ITPOrpaMMHUPOBaHNS, IPAKTUYECKUE HABBIKU
MIPOrpaMMMPOBAHUS YIAIITUXCS U [IECHHOCTH yJalluxcs,
CBsi3aHHBIE ¢ mporpamMMupoBanueM. K mpumepy, Caec-
Jlonec, Poman-I'oncanec u Backec-Kano uccnenosanu
Iporpecc yuyaluxcs B U3yUYeHUH KOHLEMIMH U Mpak-
TUK BBIYMCIMTEIBHOTO MBIIUICHHUS CPEIH ydalluxcs,
n3yyaBmmx Scratch. KoHr m ap. mccnemoBanm mep-
CIIEKTHUBBI NPOrPaMMHUPOBAHHS YUCHHKOB, TaKHE KaK
TBOpUecKas caMod(p(PeKTUBHOCTh, 3HAYNMOCTb U BIH-
sHue. B HenaBHeM uccnenoanuu Konra n Bana onu
TIPEATIOKIIN KOHLETINIO, 3 UMEHHO MO3UTHBHOE Pa3-
BHTHE MOJIOICKHOTO TporpammupoBanus (PYPD),
JUIS U3MEPEHNUS YITyUIIeHUs yJaIluxcs B UX BOCTIPHHU-
MaeMoll yBEepEHHOCTH B NMPOrPaMMHUPOBAHUH, CBSA3U U
BKJIaJIe TIOCIIE Kypca mporpaMMupoBanus [5].

B KkoHTekcTe TBOPUECKOTO MPOTrpaMMUPOBAHHUA,
BBIYHCIIUTEIBHOE MBIIUICHHE MOXKET OBITh TPUMEHEHO
YUYAIIUMUCS [UIS CO3JAaHUsl NMPOTPaMMHBIX AEHCTBUMH,
BKJIIOYasi TIPOLEYPHOE W TBOPUYECKOE MPOrPaMMHUPO-
BaHHE. B ympakHEHMAX MO KOAMPOBAHHIO, KOTOPBIE
OCHOBAHbI Ha TOJOBOJIOMKAX, ITOIX0[ OOyUYeHUs U pe-
3yJIBTATHI 3apaHee ONpeeNeHb], YTOOBI TapaHTHPOBATh
YCIICITHOE OCBOECHUE KaXIbIM YYAIUMCS OIHOTO M
TOTO XK€ yHpaXHeHHus. Takue MOIIaroBble YPOKH II0
IPOTPAMMHUPOBAHUIO HE TPeOYIOT TaKOro YpOBHS
MBIIUICHUS W KOTHUTHUBHBIX CTPAaTerWid, KOTOpPbIE IO-
TpeOyIoTCs pH paboTe HaJl HEYETKO OMpPEAeTIeHHBIMU
COBMECTHBIMH TBOPYECKHUMH 3aJaHUSIMHU IO IPOrpam-
MHPOBAHHIO.

Heuerko omnpezeneHHbIE CUTyaldd IPHBHOCST
OIIpE/IEICHHbI YPOBEHb CIIOXXHOCTH M HEOIIpeeIIeH-
HOCTH. B 3amaHusix ¢ HEYeTKO ONpeneNeHHBIMH JIeH-
CTBHSIMH IO COBMECTHOMY TBOPYECKOMY IPOTPaMMH-
POBaHMIO YYEHHK JOJDKEH pa3o0paThcsi B HEUETKO
OIIpeZIeTIeHHO} 3ajade, COYyBCTBOBATh, MOJEIHPO-
BaTh, CTPYKTYPHUPOBaTh, pa3padaThiBaTh M COBEPIICH-
CTBOBaTh TBOPYECKYIO MpOrpamMMmy, KOTOpas OpHUTH-
HAJIBHO, TIOJIE3HO U IIEHHO pearupyeT Ha 3Ty HEUeTKO
OTIpeJIeIIEHHYIO 3a4ay.

OTH KOTHUTHUBHBIE W METAaKOTHHUTHBHBIE CTpaTe-
THHM MOXKHO pacCMaTpHUBaTh KaK COCTaBHYIO YacTb BbI-
YUCIUTEABHOTO MBIIUIEHUS,, KOTOPOE H3HAYaIbHO
6b110 NpeasioxkeHo [xanert BuHr kak GpyHnaMeHTans-
HBII HaBbBIK, OCHOBaHHBII Ha MH(pOpMaTHKe. OHa orpe-
JIeNIeT BBIYMCIMTENBHOE MBIIIIEHUE Kak "MOAX0J K
PpeLIeHuIo NpodIieM, IPOEKTUPOBAHHUIO CUCTEM U TIOHH-
MaHHIO YeJIOBEYECKOTI0 TIOBEACHUS Ha OCHOBE KOHIIETI-
nui, QyHIAMEHTAIBHBIX IS BBIYHCIUTEIHHON TeX-
Hukn'". [lo3nHee OHa yTOYHMIIA KOHIETIIIWIO BEIYHCIIH-
TEJIFHOTO MBIIIJICHNS KaK "'MBICIUTEIbHbIE TIPOIIECCHI,
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UCTIONB3yeMble s (OpMYyITHpPOBaHUSA MpobieM U
HaXO0XJICHUS PEIICHUN TaKuM 00pa3oM, 4TOOBI periie-
HHS MOTJIH OBITH 3(Q()EKTUBHO pea30BaHbl areHTOM
o oopaboTke nHGopMarwu'.

OTKpBITBIE WM TOJyOTKPBITHIE 33/1a4H, TJe IpO-
Hecc W pe3yjbTaT HE OINpEAETeHBbl 3apaHee, MOTYT
BKJIFOYATh OOJIBIIE aCMIEKTOB BBIYHCIUTEIBHOTO MBIIII-
JICHUSI, YEM 3aKpBITHIC 3aJlauM, TaKUE KaK Te, KOTOpbIE
OCHOBAHBI Ha TOIIATOBBIX HHCTPYKIHAX [6].

[TepBoe 3HAKOMCTBO YYSHHUKOB HaYaJIbHBIX KJac-
COB C IPOrpaMMHPOBAHHEM OCYLIECTBISICTCS GJaro-
Japst IrpoBoii cpexe Scratch.

Scratch — 310 sI3BIK IPOrpaMMHPOBaHUS, pa3pa-
0OTaHHBIH 3HAMEHUTHIM MaccauyCceTCKHM TEXHOJIOTH-
yeckuM MHCTHTYTOM B CoenmHeHHbIX IlltaTtax, u oH
MOAXOMT Ul 00ydeHHs U paboThl JIeTell B Bo3pacte
0T 6 10 12 net. IHTepecHsIi U TPOCTON B UCTIOIB30Ba-
HHH scratch moMoraer yyarmMcest pa3ooparhCest B IOHs-
TUH aJITOPUTMa M IIPOrPaMMHUPOBAHMS, & TAKKe JIEIKO
pelraeT MHOrHE HPOOJIEMBI IPOrPaMMHUPOBAHUS IS
B3pOCJIBIX, TaKHe KaK MOHOTOHHAs KapTHHKA, JIOTHYe-
cKas abCTpakLys 1 Tak panee. Takum oOpa3om, OH IIH-
POKO NpONAraHANPOBAJICS BO MHOTHX IIKOJNAX H JApPY-
rHX 00pa3oBaTeNbHBIX YUPEKICHUIX. Scratch nampas-
JeH Ha pa3BUTHE JIOTHYECKOTO MBIIUICHUS JeTei,
BOOOpaKeHUs!, CIOCOOHOCTH pelaTh mpoodaeMsl [7].

Z[J'IH TIOBBIIICHUA YPOBHSA Pa3BUTHUA BbIYUCIIUTEIIb-
HOTO MBIIIUICHUS U MOTUBAIIUU K O0YUYEHHIO IPOrpaM-
MHUPOBaHHIO ObLI pa3paboran oOyd4aromuil Kypc Io
Scratch mporpaMMHpOBaHHUIO HAa OCHOBE KOHCTPYKTOpPa
UL KypcoB iSpring Suit.

Anropwa - 310
xoMaIA A8 AOCTIKENIA LEA....

Pucynoxk 1. JJuanozoswiti mpenasicep «llonsaimue nunelino2o aneopumman

IIpu oOBsicHEHHH 3TamoB pabOTHI B cpeie Mpo-
rpaMMHUpoBaHus Scratch OBLTH HCITONB30BaHBI TaKHE
TpEeHaXXephl KaK HHTEPAKTUBHOCTH, TI€ YICHUKH MOTY
MOIIArOBO U3y4aTh HHTEP(EICc MPOrpaMMBbl, OCHOBHBIE

iSpring Suite — paGoraroumuii B uHTEpdEiice
Microsoft PowerPoint KOHCTPYKTOp Tpe3eHTanuid u
KypCOB, HCIIOJIb3yEMBIX B 3JICKTPOHHOM OOY4EHHHU.

Co3nanHble Kypchl myOnukyroorcst B (opmare
HTMLS, 4to mo3BONsSET OTOOpakaTh HMX Kak Ha
HAaCTOJBHBIX, TaK M HAa MOOWIBHBIX YCTpPOHCTBaXx.
Kypchl coBMECTHMBI €O CIEAYIOUIMMU CTaHAApTaMU
cucteM ynpasineHus oOyueHuem: SCORM (1.2 u
2004), Tin Can API, AICC u cmi5.

*  TecTsI A IPOBEPKH 3HAHUI U O0YUCHHS.

* Tpenaxépsl i oTpabOTKH HaBBIKAa OOIIIE-
HUSL.

* VHTepakTuBHBIC IIAONOHBI IS HATJIITHON
MoJIa4y MaTepuaa.

+ Tlomnepxka MOOHMIIBHBIX YCTPOHCTB.

*  bBrictpas mybOnukanms xypea [8].

JlaHHBIH Kypc onupaeTcs Ha TeMbI U nenu « Tumo-
Boi yueOHO# mporpammsl o npeamery «Lludposas
IrpaMOTHOCTEY Ui 1-4 KIaccoB ypoBHS Ha4yaJIbHOIO
00pa3oBaHuS IO OOHOBIICHHOMY COZICp)KaHHUIO», Ola-
rojaps 4eMy IaHHBIH KypC MOXKHO INIPUMEHSTHh M Ha
YPOKax ¥ 00y4aThCs 10 HEMY CaMOCTOSATENBHO, TaK JKe
OH HalpaBJIeH Ha pa3BUTHE BHIYNCIUTEIEHOTO MBIIILIE-
HUSI YYCHUKOB HAYaIbHOM mKoubl [9].

Jln1st 0OBSCHEHUS TEOPETHUECKOTO MaTepuana Ka-
CalOIErocsl aJrOPUTMa M €ro BUAOB HCIONb3YeTCs
JIMAJIOTOBBII TpeHa)Kep, KOTOpBbIM HAaIlpaBJIEH Ha BO-
BJICYCHHOCTDb peOEHKa K N3yUYCHUIO OCHOBHBIX OIpe/e-
JICHUH yepe3 auaior (pUCyHOK 1).

KOMaHJIHbIE OJIOKH U 3TaIlbl CO3JaHus IPOrpaMMBI (pH-
CYHOK 2).
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on = Acusman ofnacn. - Spring Viuaks

O6nacti

1. Cuewa
2. Manatpa Gokos

3. O6aacts koga

ki npor

obcrea Lsera  Mpocuon

7 Javennms

Pucynox 2. Unmepakxmusnocmo «3naxomemeo c unmepgheticom Scratchy

):[J'IH 3aKpCIVICHUA U TPOBCPKU 3HAHUI ydammxcs mociie Ka)K[[Oﬁ HWHTCPAKTUBHOCTU UM MPCAOCTABIACTCA TC-
CTOBBIC 3aJlaHUA Ha COIIOCTAaBJICHUC 3H3’-IGHI/II>1, TOpsAA0K I[CﬁCTBI/Iﬁ, TECThI C OTHUM HJIM HECKOJIbKUMHU MTPaBUJIb-

HBIMH OTBETaMH, BUKTOPHUHEI U T.J. (PUCYHOK 3).

= Teer - iSpring QuizMaker

3 Konwpoars

Lamhsie

Cnaias
Bonpoc «CooTsetcTanes

COnGCTaBATE BACKY KOMAHA C VX IHUSHARMIL
Tpynna sonpocos 1

1. ConocraBsTe BAOKH KOMAHA € M.,
e Bephsie cooTBeTCTBMA

Peaynutats! Snemest

Peaynbrates Tecta

=] cetn

Bepho:

Hesepuo: | Bui OTBETMAN HEBEPHO.

IEPEMELLEHHA Ha CLEHE x

60KiA AR NOBOPOTA CrpaiiTa BOKpY

B o

lepesoa Caiicraa

Ceoiictea cnaiaa

Tan Ouennsaembiii

Betaaerve | Baansi

> 10

+ 0

Pucynox 3. Tecm «bnoxu dsuoicenust 6 Scratchy

Taxum 00pa3zoM Kypc AEHCTBYET 10 €IMHOMY Clie-
Hapulo.

B xauecTBe BcioMoraTeiabHOro pecypca, AJis pas-
BUTUA BBIYHUCIIUTCIBHOTO MBINIJICHUA, TaKXC 6I)IJ'II/I
pa3paboTaHbl MHTEPAKTHBHBIC 33JaHUS 10 MPOTpaM-
MHUPOBAHHUIO B Cpele Scratch, IIpY [IOMOIIH CIIELHAIb-
ueix iatrgopm Wordwall, learningapps, Livework-
sheets m Umaigra.

IMnardopmer Wordwall, learningapps, Livework-
sheets u Umaigra 3to oHaiiH-CepBUCHI MO3BOJISIOT CO-
31aBaTh 3aJaHusl JUIsl JUCTAHLMOHHOW M OYHOU pa-
60TLI, a TaKK€ Jar0T BO3MOXKHOCTH CO3/1aBaTh HE MPO-
CTO TECThI, a TOJHOUCHHBIC BUKTOPHWHBI W HUIPBI C
WCTIOJIb30BaHUEM CIIOB U M300pakeHUH. 3/1ech mpeao-
CTaBJIICTCA BO3MOXKHOCTH BOCIIOJIB30BATHCA YIKE I'OTO-
BBIMH IIa0JIOHAMH, ¢ KPACOYHOW aHUMAITHEH.

Jliis pa3paboTKH 3a1aHuii HE0OX0AUMa PErucTpa-
1M Ha aTgopme, BHIOPATh HYKHBIN 1Ia0JIOH U 00a-
BUTH B HET'O BOMPOCHI U MPUJIAraromuecs K HUIM MyJIb-
TUMeHna.

WHTepakTUBHBIE 3aJaHUS BOCIPOM3BOAATCS Ha
TF000M YCTPOWCTBE ¢ ToaAep kKol IHTepHeTa, Kak Ha
KOMITBIOTEpE, Ha IIAHIIET, Ha TeJae(OHe WM Ha HHTEP-
aKTUBHOI JIOCKE.

Pa3paboTaHHbIE HHTEPAKTUBHBIEC 33JaHUsI HE CO-
JepkaT OOJIBIIOr0 TEKCTOBOTO 00BEMa M CTPOTO NpH-
JIEP)KUBAIOTCS] TEMATHKE M3Y4aeMOIl TeMBbl, U OIHpa-
IOTCSI Ha BO3PACTHBIE OCOOCHHOCTH yUEHHKOB HAaYallb-
HBIX KJIACCOB.

WHTepakTHBHBIE 3aaHUS pa3MeEIeHBl B BHUJE
CCBUIOK B CETEBOM CEpBHICE UIS CO3IaHUS BUPTyallb-
HbIX Jocok Padlet (pucyHox 4).
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Pucynoxk 4. Coéopnux unmepaxmugnuix sadanuii no Scratch ¢ onnaiin nnamgopme Padlet

PaspabotanHblii Kypc, IPIMEHEH TPH IIPOBEJE-
HHH ypOKOB mo Scratch mporpammupoBanuio B 1 «A»
(ka3axckuii A3bIK 00y4eHUs) u 3 «A» (pPycCKHi SA3BIK
o0yuennst) kmaccax mkoisl «ADAN»(pucynok-5,6).

Jna mabmioneHns 3a ydamuMucs, aHaiauza do¢-
(heKTHBHOCTH MPUEMOB U METOJIOB, UCIIOJIb3YEMbIX Ha
ypokax ¢ npumenenueM aanHoit SMART texHonoruw,
OBUTH TPUTITAIICHBl TPENoJaBaTeIn- HaOII0aTeN
IOKITIY - Hypmyxan6eroBa I'.K., KypmanGaera

[TockoibKy B KiTacce KOMMIECTBO YUIALTHXCS HE TPEBBI-
IIaeT IBaJALaTh YEJIIOBEK KJIACCHI HE JEIATCS Ha IOJ-

TpYIIIEL.

Pucynok-5. IIposedenue ypoxa no meme «llosmopenue 6 Haweu HcusHuy

Pucynok-6. Ilposedenue ypoxa no meme «Cosoanue ucpy

ITocne mpoBeAeHUS KaXXIO0TO U3 yPOKOB, TBOpUE-
CKasl TpyTIa IIpernojaBaTeneii o00cyxana NprueMsl, Me-
TOJIBI, X TEXHOJIOTHH, UCTIOJIb3yEMBbIE HA YPOKaX, U pe-
3yJIFTATUBHOCTB MX MPUMEHEHHSI.

Ha npoTsbkeHun cepuu ypokoB yualnuecs Moka-
3BIBaJIM JIOCTATOYHO CTAOMIIbHBIC ITPEAMETHBIC 3HAHUS,
Gnaromaps MOArOTOBIEHHOMY KypCy Kask/iasi U3 TpYII
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YUEHHKOB HAYaJIbHBIX KIaCCOB MPOSBIAIN CaMOCTOS-
TENBHYIO AEATEIBHOCTD, YBEPEHHO TyBCTBOBAIH ce04,
AaKTMBHO M TapMOHMYHO Yy4yacTBOBalIM B pabore
rpynnsl. Habmronarens OTMETHIT «yMEHHE aHaTU3UpO-
BaTh, JIeJIaTh BEIBOABDY.

IIpu oueHke pe3yabTaTOB SKCIEPUMEHTA YUUTHI-
BAJINCH: 00bEM YCBOSHHOT'O MaTepHaia 0 OTACIbHBIM
TeMaM, IIyOMHA MU OCO3HAaHHOCTh 3HAHW, NPOYHOCTh
YCBOCHUSI M3YUEHHBIX TOHATHH, IPAKTHIECKUE YMEHUS
¥ HaBBIKM YYaIIUXCS, HCIIOJIB30BANACH KPUTEPHU
oneHuBaHMA. KauecTBO 3HaHMH OMpPENEsinaoch Mo Ko-
JIWYECTBY IIKOJIBHUKOB, IOMYYMBIIMX OLEHKH ‘XO-
pomo” u “OTIMYHO” B MPOLEHTAaX OT OOIIero ymcia
YUEHHKOB B BBIOOpKe. OOpaboTKa MOJYyYEHHBIX pe-
3yJbTAaTOB CKJIAbIBATACh U3 MaTepHaa, OIy4eHHOTO
IPY KOHCTAaTalluK 3HAHUH IO pe3ylbTaTaM KOHTPOJIb-
HBIX padoT.

AHanu3 pe3ysbTaToB 3KCIEPUMEHTAIBHOTO 00y-
dyeHus «ScratChy mokasai, 4To B 9KCIEPUMEHTANBHBIX
KJaccax BBIIBIEHO 0Oojee BBICOKOE KadyeCTBO 3HAHMH
TI0 CPaBHEHHIO C KOHTPOJILHBIMHM KaK IIPU TEKyIIEH, Tak
U TIpH OTCPOYECHHOH NMpOBEpKE 3HAHHI; YPOBCHb CIIe-
[IMAJIbHBIX YMEHHH IIKOJIBHUKOB B 3KCIEPHMEHTAIb-
HBIX KJIacCax BBIIIE, YeM B KOHTPOJBHBIX (YMEHbIIH-
JIOCh YHCIIO OMINOOK, MPU UCIIOJTHEHNH AJITOPUTMA, CO-
KpaTUINCh 3aTpaThl BPEMEHU Ha OCBOCHHE YMEHUH);
MOBBICHJIaCh MHTEHCUBHOCTD Ipoliecca 00y4eHH s U aK-
TUBU3UPOBAJIACh y4eOHO-TIO3HABATeNIbHAS JesSTENb-
HOCTb.

[Mpumenenne SMART TexHONOrHH OJHO3HAYHO
MIOMOTaeT COBEPIICHCTBOBATh CBOM YPOKH KaK OIIBIT-
HBIM, TaK 1 HAYMHAIOINM yauTensiM. [TockombKy, nuet
MOBBIIIEHNE MOTHBALMY 1 MHTEpeca ydanmxcs K 00y-
4yeHUI0. Ha 3TOM OCHOBaHMM MOKHO CHENaThb BBEIBOJ,
YTO yYEHHKaMHU OBUTH CIENIaHbI IIEPBbIE IIard K CaMo-
peryiupyeMoMy 00ydeHHIO.

ITocne cepun ypokoB ywamiuecs OBJIaeNN MMOH-
TUSIMH aJTOPUTMAa M THUIIOB alITrOPUTMA, a TaKXke CO-
3/1a]T1 MTOJTHOLIEHHBIE Urpbl «KamObI aty», «KpI3 Kyy»
«OKeTi Ka3pIHaHBIH Oipi».

VYyamuecst oBiaien OCHOBaMHU IPOBEICHHS aHa-
JM3a ¥ CHHTE3a PEaJbHOTO MHpPAa U CMOJECTHUPOBAIN

JTAaHHBIE JACHCTBUS B KOMIIBIOTEPHOU Cpefie BBIBOS pe-
3yJBTATHI, ¥ BCE ATO BBHIIIOJIHEHO B Cpelie C MOHATHBIM
U IPKUM HHTEP(HEricOM, COOTBETCTBYIOIIHIA HHIAUBHIY-
QJIbHO-BO3PACTHBIM OCOOCHHOCTSM MJIAIIIMX IITKOJIb-
HUKOB.
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POJIb 3AKJIAZTY BUIIIOT OCBITH Y HAJTAHHI IICUXOJIOTTYHOT JOMTOMOT' M BHYTPIIIIHBO
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AHoOTaNis

VY nocnimkeHHI BUBYA€THCS MMUTAHHS IICUXOJIOTIYHUX 0COOIMBOCTEH Ta OTped 0ci0, sIKi € BHYTPIITHBO TIe-
pemimennmu ocobamu (BI1O) BHacCTiIOK TOBHOMACIITAOHOTO BTOPTHEHHS POCIHCHKOI (eeparlii Ha TepUTOPIr0
VYxpainu. 3aiiCHEHO y3araibHeHHS HAyKOBO-METOANYHUX JDKEpeENl 3 MUTaHb 0COOIMBOCTEH opraHizaii ncuxoso-
riyaoi nonomoru BIIO B ymoBax BoeHHOTO uacy. Po3kpuTo ocHOBHI etamu ncuxosoriuHoi gonomoru BIIO Ta
MPE/ICTAaBIICHO iX XapakTeprucTUKy. OKpecIeHo poiib 3aKiay BUIOI OCBiTH Y HagaHHI nornomoru BITO B ymoBax
BoeHHOrO cTany. [Ipeacrasneni hopmu ta meroau podotu 3 BIIO, siki Oyiu peanizoBaHni Ha 6a3i IBano-DpaHKiB-
CHKOT'O HalliOHAJILHOT'O METMYHOTO YHIBEPCHUTETY, Cepe]l SIKUX ncuxosnoriuna gonomora BI1O, creopenns LienTpy
TICUXOJIOTIYHOI MATPUMKHU IJIS TIEPECceNICHINB Ta BOJIOHTEPIB, OpraHizallis HaBYaHHS JJI €BaKyHOBaHHX ydac-
HUKIB OCBITHBOTO TIPOIIECY, CTBOpeHHS [lmaTdopmu enekTpoHHOT peecTparii 3100yBadiB OCBITH I aKaAeMidHOT
Mo0OiTsHOCTI 3 uncia BITO, po3pooka ITonoxenHs mpo ocBiTHI nieHTpH «KpuMm-Ykpainay, «Jlondac-Ykpainay.

Abstract

The study examines the issue of psychological characteristics and needs of internally displaced persons (IDPs)
as a result of the full-scale invasion of the Russian Federation into the territory of Ukraine. The scientific and
methodological sources on the peculiarities of the organization of psychological assistance to IDPs in wartime are
generalized. The main stages of psychological assistance to IDPs are revealed and their characteristics are
presented. The role of higher education institutions in providing assistance to IDPs under martial law is outlined.
The forms and methods of work with IDPs that have been implemented on the basis of Ivano-Frankivsk National
Medical University are presented, including psychological assistance to IDPs, the creation of a Psychological
Support Center for IDPs and volunteers, the organization of training for evacuated participants in the educational
process, the creation of an Electronic Registration Platform for academic mobility of IDPs, the development of
Regulations on the educational centers "Crimea-Ukraine™" and "Donbas-Ukraine".

Kuro4uoBi ciioBa: BHYTPIIIHRO TMepeMilieHi 0coOH, ICUXOJIOTIYHA JOTIOMOTa, €Taly MCHUXOJOTIYHOI IOT0-
MOTH, 3aKJIaJl BUIIOI OCBiTH, IBaHO-DPpaHKiBCHKHI HALlIOHATHHUN METUYHUI YHIBEPCHUTET.

Keywords: internally displaced persons, psychological assistance, stages of psychological assistance, higher
education institutions, Ivano-Frankivsk National Medical University.

Beryn. ITounnarouu 3 2014 poky Ykpaina nepe-
OyBae B CTaHi HEOTOJIONICHOI BiiHM. YacTWHA TepwH-

XOJIOT1YHA MiATPUMKA Ta JONOMOra. AanTarfist 10 HO-
BUX YMOB MPOXKHUBAHHS Y KOKHOTO BiJ0YyBa€ThCS MO-

Topil Hamoi JepkaBW HE3aKOHHO aHEKCOBaHa Ta
TUMYacOBO OKYIOBaHA, HAa YaCTHHI BEXyThCsA OOMOBI
mii. [ToyaTok akTUBHUX OOMOBHUX i mmiciis 24 JIFOTOIO
2022 poky, 3anpoBaKEHHSI BOEHHOT'O CTaHy B YKpaiHi
CIPUYMHIWIN MacoBe INEepeMilleHHs] — IPOMaJsHH JIH-
[IAI0TH CBOI JIOMIBKH B ITOIIYKax OE3MEKH Ta 3aXUCTY
[1].

3a marumu MixHapoaHoi opraHizarii 3 Mirparii,
3 OYAaTKOM IIOBHOMACIITaOHOTO BTOPTHEHHS POCiiich-
Kol denepartii, kinpkicts BITO B Ykpaini nepeBumimia
8 mutH [2]. B Toit wac sk B YkpaiHi odimiitHO 3apeecT-
posano 4,8 mutH. BI1O. bararesom i3 Hux notpi6Ha nicu-

pizHoMy. Ha kinenp TpaBHs 2023 poKy HOBHICTIO 3pyii-
HOBaHO 177 MeIWYHHUX 3aKjaiB, MOIIKOMKEHO 1433,
3267 3aknazniB ocBiTH B YKpaiHi 4acTKOBO IOIIKO-
JDKeH1 gepe3 6oMOapayBaHHS Ta 006CTpisau 3 00Ky pocii,
261 - nosHicTio 3pyiiHoBaHi [3-5]. lllogeHHo crniocrepi-
raeThCs 301MbIICHHS TaKOi CTATUCTHKH.

Cranom Ha 31 TpaBHst 2023p. JiepoM 3a KiIbKi-
cTro 3apeectpoBanux BIIO e cromuis Ykpainm, ae 3a-
peectpoBano npubiuzHo 380 Tc. ocib (puc. 1) [6]. He-
3BayKaro4M Ha (axT, 10 CXiJHI PErioHH € JTigepamMu 1o
KIJIBKOCTI TepecesIeHIiB, 3a OCTaHHil pIiK KiJIbKICTh
BIIO y 3axigaux obmactsax YKpaiHu 3HAYHO TiBUIIIH-
7ack.


https://doi.org/10.5281/zenodo.8242543
https://www.ifnmu.edu.ua/uk/oholoshennya/4182-platforma-elektronnoi-reiestratsii-zdobuvachiv-osvity-dlia-akademichnoi-mobilnosti
https://www.ifnmu.edu.ua/uk/oholoshennya/4182-platforma-elektronnoi-reiestratsii-zdobuvachiv-osvity-dlia-akademichnoi-mobilnosti
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Puc. 1 Kinokicms 3apeecmposanux BIIO 6 okpemux obaachux yenmpax

V 3Biti JJutsauoro dhouagy OOH (FOHICE®) iine-
TBCS TIPO T, IO JTiTH B YKpaiHi 4epe3 BIHCHKOBY arpe-
CiI0, PU3HMKYIOTh BTPATUTH KPUTHYHI JJI1 HABYAHHS Ta
COLIABHOTO PO3BUTKY POKH. 3TiTHO 3 CTaTHCTHUKOIO
FOHICE® 6mu3bko 5,3 minbiiona aiteit B YkpaiHi cTH-
KalOThCS 3 MEPEIIKoJIaMy B OTPUMaHHI OCBiTH. Kinb-
KICThb IE€peceNCHIiB BUPOCaa B pa3sH y MOPIBHSAHHI 3
2014p., a BimTak i MOTIPIIMBCS iX TCUXOEMOIIHHUN
crad. TpuBora, posmay, HEMOXKJIHBICTH CAMOCTIHHO
BITOPATHCS 31 CBOIMH HETATHBHUMHU HaB’ I3JHUBUMH Y-
MKaMH, CyM 3a PiTHUMH — IIe Te, [0 BiIIyBae KO>KHA
BIIO [3]. ToMy, ZOLiILHUM € JOCTIJUTH POJIb 3AKJIALY
BHIOI OCBITH Yy HaJaHHI ICHXOJOTIYHOI JOTIOMOTH
BIIO, nanpsiMku Ta eTaru i1 31iliCHEHHsI B YMOBaX BO-
€HHOTO dYacy, ajpke mcuxoeMoriauii cran BIIO €
Jy’)Ke BXKJIMBUM i1 (POPMYBaHHS B MalOyTHHOMY
3JI0pPOBOTO TIOKOJTIHHS (YYHIB, CTYCHTCTBA Ta IIpaIe3-
JIATHOT'O HACEJICHHS).

PesyabTratn pociaimkenHs. IlcuxidHuid craH
BIIO 3amexuTth BiJ CEPEAOBHUINA B SKOMY iM TOBOIH-
JIOCH JKUTH Ta )KePTBAMU SIKUX IMOJiH BOHU cTtand. [Ipu
HajauHi gonomoru BITO cuij BpaxoByBatu, 10 Micst
TpaBMaTHYHUX TOJIIH, SIKi BiIOYIMCS y 3B’ SI3Ky BTOPT-
HEHHSIM POCIliChKOI (eeparii Ha TepuTopito YKpainu,
OaraTto XTo 3 HHMX IlepeOyBa€ B MOCTIHHOMY CTpeco-
BOMY CTaHi Ta MOJXKE MEPeXHUBATH HOBI MCHUXOJIOTIUHI
TpPaBMH, TIOB’sI3aHi 3 Mepei3oM i BIAMTYBaHHIM Ha
HOBOMY Mici [7].

Bce 1ie cripuumHsA€e pi3HI 3aXBOPIOBAHHS TaKi SIK
MOCTiiiHI TOJIOBHI 00, CepIeBO-CyIMHHI XBOPOOH Ta
3MiHH Ha €MOIIITHOMY PiBHIi: HANPHUKJIA OCTIHA pa-
TiBIIMBiCTh, HEBUIPAB/aHA arpecis, CTpax, Ta MOCTiHHE
BiJJYyTTs TPHBOTH. Y OJTHHX II€ BUPAKAETHCSI B CHIIbHIHN
TPHUBO3i 1 XBIIIIOBaHHI, a B IHIINX — y CHajlaxax THIBY,
yacTo 0e3 BUIUMOI MPUINHA. [CHYIOTh TaK0oX (i3udHi
CHUMIITOMH CcTpecy: Ooyli B M’s3aX, XpOHIYHA BTOMa,
MPUCKOPEHUH IYJIBC, MiJABHINCHA 30YIIMBICTH TOIIO

[71.

B Gimpmrocti sroneit croctepiraeThCs amaTisi 0
BCHOTO OTOYYIOUOTO, IO XKHTTA, A0 POOOTH, O HaB-
YaHHA TaKi JIFOAU CTAI0Th 3aMKHEHUMU Ta 3’ SIBIAIOTHCS
Y HHAX IIK{IJTABI UTS 3J0POB’ ST 3BUYKH.

Croropui, cnemiansuo s BIIO wmiciiesi Biaaau,
3aKJIaIM BUIIOI OCBITH Ta pi3Hi O1arofiiiHi opraxizarmii
HAJIAI0Th IICUXOJIOTIYHY Ta COLIajJbHY JOmoMory. Sk
K€ BU3HAYUTH YW CIPaBIi JIIOOUHA MOTpedye IOmo-
Moru? BiAmoBiai Ha naHe 3alMTaHHS Kpalie 3a camy
MOAWHY HiXTO He 3Hae. OCHOBHUMH CHMIITTOMaMH €
HaB’sI3JIMBI CIIOTA/IM, 1HOAI JIFOJIMHA BTpAa4yae BIIUYTTS
PeaBHOCTI Ta MEPEHOCHUTHCS y CTaH TPAaBMATHIHO] I10-
nii. Tako CHMITOMOM € CHH-XaxIiTTs, SIKi BIATBOPIO-
OTh TPaBMaTHYHUH cmoran. He MeHII Ba)KIHBOIO
O3HAKOI0 € IiJIBHUINCHA HEBPO3HICTh Ta HETaTUBHUM
eMOIliiHu (OoH. 3a IUMH CHMITOMaMH JIiKap MOXE
BCTaHOBHUTH IIIO B JIIOAWHU MTOCTTPaBMAaTHYHHUHA CTpec-
oBuil po3naa. Lle o3Hayae 1m0 BapTO 3BEPHYTHUCH 0
IICHXOJIOTa, TAKOXK IOIIOMAraTh Ma€ IICHXOTEpareBT,
TOMY L0 HEOOXi/lHa He JIMIlIe NICUX0Teparlis, a i npu-
3HAYCHHS METMYHUX npenapatiB. [Icuxomoru nomoma-
ratote BIIO BiIHOBUTH IICHUXOJIOTIYHY Ta €MOLIHHY
CTIfiKiCTh, HaBYalOYM iX e(QEKTUBHO YIPABIATH
€MOIIiSIMU, BiJJHOBJIIOBAaTH CAMOOI[IHKY Ta BIPUTH Yy
CBOT MOXJIMBOCTI Ta MaiOyTHe. [lepemilieHHs Moxe
NPU3BECTH JIO BIIUYTTS BTPATH COLAIBLHOTO CTAaTycy
Ta 1IeHTHIHOCTi. [ICHXOJOTH CHPHUSIOTH PO3BHUTKY
HABUYOK COIIANBHOI afanTailii, BCTAHOBICHHIO HOBHX
COLIANBHUX 3B’SA3KIB Ta BKJIFOYECHHIO B HOBE OTOYCHHS.
BITO HamaroTh MOKIUBICTE BUCIIOBATH CBOT €MOLIIT, Bi-
OIyTTS Ta JyMKH, IO CIPHUSE MOJETIICHHIO BHYTPIII-
HBOTO HalpyXeHHsI Ta cTpecy. Bei i acnektn poboTu
ricuxosorie 3 BIIO cnpsMoBaHi Ha MOJIMIICHHS 1X-
HBOTO TICHXOJIOTIYHOIO CTaHy, NOKPAIIEHHS CaMOIIO-
YyTTS Ta ajanTaiii JO0 HOBHX YMOB XHUTTA. Ilcmxo-
JIOT1YHA TOTIOMOTra € BayKJIMBOKO CKJIAJI0BOIO BCi€T KOM-
mwiekcHol migrpumku it BITO.

Haganusa ncuxonoriggoi momomoru BITO e Baxk-
JIMBHMM 3aBIaHHsaM mija vac Biliau [8-10]. Lleit nporec
3a3BMUail BKIJIIOYAE KiJbKa €TamiB, COPSIMOBAHHUX Ha
MIATPUMKY €MOIIHHOro cTaHy Ta afganraiito BIIO mo
HOBOI cuTyarii. HamMu BHOKpemMIIeHO HAaCTyIHI eTamnu
HaJaHHs ncuxoioriunoi gomomoru BIIO (puc. 2): me-
pumi, 1e omniHka curyamii. Ha maHomy erarmi mcuxo-
JIOTH TIPOBOASATH OIIHKY moTped Ta pusukiB mia BIIO,
AQHANI3YIOUM IXHIO TIICHXOJOTiYHYy Ta eMOLiHHYy


https://suspilne.media/tag/osvita/
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CTiliKicTh. BaxnmmBO 3p03yMiTH, SKi KOHKPETHI MpPO-
OleMu Ta CTpaxu MarTh JaHi 0COOH; IPYTrUil - CTBO-
peHHsT OE3IMEYHOr0 CEpEAOBHINA, TOCHTH BAKIHBO
CTBOPUTH aTMoc(hepy AoBipH Ta po3yMinus, Ae BIIO
MOXKYTh BiTayBaTH ce0e¢ KOM(MOPTHO TSI BUCIOBICHHS
CBOIX MMOYYTTIB Ta JYMOK, TPETIii eTar - eMOoLiiHa M-
TpuMKa. Ha poMy etari nmcuxoJiory nparorots 3 BITO
HaJl YCYHCHHSIM CTpeCy, CTpaxiB Ta TpHBOTH. BoHU
CIIyXalTh Ta IOMOMAaral0Th PO3YMITH Ta BHpaKaTH
eMollii, YeTBEPTHUH eTar - po3poOKa CTpaTeriil KOMmiHTY,
T0OTO TIcUxoJyioT noromararots BIIO po3BuBatu mo-
3UTHBHI CIIOCOOM TMOJOJIAHHS TPYIHOIIIB Ta HETATHB-
HUX eMolii. I{e Moxe BKIItoUaTH B ceO¢ BUBUCHHS TEX-
HIK penakcallii, MeauTarlii, MO3UTHBHOI'O MHCICHHS
tomo. [I’stuit eram — nmcuxoocsita. Ha mpomy erarmi
ncuxosiord HaaaroTk BITO iHpopMaliito mpo peakiiii Ha
CTpec, OCOOJIMBOCTI TCHXOJIOTIYHOTO OJIArOIMmOTyqus,
CIOCOOU MiATPUMKH Ta 3aCO0H TT0I0JIaHHS TPYJHOILIB.
I Ha ocTaHHBOMY eTarli 3[IHCHIOETHCS MiATOTOBKA JI0

apanranii. [ITcuxomoru qomomararots BITO roryBatucs
JI0 HOBHUX YXUTTEBUX BHKIUKIB, aallTyBaTUCS JO HO-
BOT'0 CEpPEIOBHINA Ta 3HAXOIAUTH ITO3UTHBHI ACTICKTH B
curyarii. [li etarmu MOXyTh BapifoBaTH B 3aJICXKHOCTI
Bil KOHKpeTHOi cuTyamii Ta motped BITIO. BaxmmuBo
BpPaxOBYBAaTH 1HJIMBITyallbHI OCOOIMBOCTI Ta MOTPEOU
KOXKHOT JIFOOWMHHM IIiJ Yac HaJaHHS IICHXOJIOTIYHOI
M ITPUMKH.

Jlo ocHOBHMX (YHKIIIH TICMXOJIOTA, SKHHA
3AiCHIOE TIcuXojoriuny gomomory BITIO mokHa Bif-
HECTH TICHXOJIOTITHY Ta CoMianbHy amarnTartito. [Icuxo-
JIOTIYHA AJamTallis MOJIArae B OMPAIFOBAHHI BaXKKUX
CTPECOBUX CTaHiB, JOMOMOTa y COPHHHATTI 3MiH 1 TO-
BEpPHEHHI JI0 KUTTs, TOTIOMOTa y aCUMUIALIT Ta 1HTETr-
partii OTpUMaHOTO TOCBiAY i CTBOPEHHI HOBHUX JKUTTE-
BuX nepcrekTuB. ColliayibHa aJanTallis MoJIArae y 10-
IMOMO3i TUMYAaCcOBUM TIEPECEJICHIIM B aaamnTaliii 10
HOBOT'O cepeioBHIIa (MicIsd mepeizny).

CTBOpeH-
Oninka Hsl 0e3mey-
CHUTYyamil HOTO
y cepeno-
BHINA
IligroTroB- Emoniiina

-‘ -

Po3podka
crparerii

Puc. 2. Emanu naoauns ncuxono2iynoi oonomoau BI1IO

B yMOBax BOEHHOI'O CTaHy PO3IIMPIOETHCS POJIb
3aKiay BHIOI ocBiTH. HaB4asibHI 3akiajy HE TIJIBKH
HaJIaf0Th OCBITHI MOCIYTH y TaKMi Ba)XKUii 4ac, aje i
OepyTh y4yacTh y BupimeHHi npoosiem BITO, ski Bumy-
[ICHO MMOKUHYJIX CBOI JOMIBKH. 3aKJIaJu BUILOI OCBITH
3MIHCHIOIOTH TIOTY>KHY BOJIOHTEPCHKY JiSIBHICTD: 30ip
MPOAYKTIB, 3aC00IB Tiri€HHU, OASTY, MEITUKAMEHTIB, T1-
TSYOTO XapuyBaHHs. KoxkeH 3akian Mae HAKOTIMICHUH
YHIKaJIBHUH JTOCBIJ] IOMIOMOT'Y MTOCTPAXKIAIUM BiJ] HAC-
JMiAKIB BifHH. Benude3Hwid BKJIaJ y BHpINICHHI MPO-
6siem BIIO 3niticHtoe i IBano-DpaHKiBChbKUI HaIliOHA-
npHAN MenuaHu# yHiBepcuteT (IOHMY).

3 Gepesns 2022 poky BigOymacst KOOpauHaIiiiHa
3ycTpiu TcuxonoriB IeaHo-®paHkiBcbka 1 Ha 0Oa3si
I®HMY posnogas coto poboty LleHTp mcuxomioriy-
HOI MIATPUMKH JJIsl TIEPECEIICHIIIB Ta BOJIOHTEPIB. 3y-
CTpidi ICUXOJIOTIYHOI JOMTOMOTH BiI0YBArOTHCS IO THS
3a TOTIEPEIHIM 3aITUCOM, KPIM TOTO YHIBEpCHUTET Opra-
Hi3yBaB iHAMBITyadpHE KOHCYIbTYBaHH MIoaHA 3 9.00
1o 17.00 nHa 6a3i yHiBepcureTchkoi KiiHiku. Koopau-
HATOPH 1 Beqydi rpyn - GaxiBIiB 3 MEIUYHOI ICHXOJI0-
rii [ODHMY [11].

Takox, IDHMY opranizoBye HaB4YaHHs JJIsl €Ba-
KyHOBaHUX yYaCHHKIB OCBITHBOTO IpoIiecy. Y 3B’SI3Ky
3 BOEHHUMH JIisIMU Ha TepUTOPii YKpaiHU YUMaso CTy-
JICHTIB HE MalOTh 3MOTH IPOJOBXYBaTH HaBYAHHS Y
CBOiX BHLIax, ToMmy IODHMY y 2022 poui 3anponony-
BaB HABYAHHS MaiOyTHIX MEIWKIB, sIKi MOTIIH JO€THA-
THUCsI JI0 HABYAJIHHOT'O MTPOIIECY 32 BIAMOBIIHOO MPOIIe-
oyporo. B pesynmbTaTi CTyAEHTH 3MOXYTh OTpHUMATH
JIOBIIKY TPO pe3yJbTaTH BHYTPIIIHBOI aKaJeMidyHOl
MOOITBHOCTI, sIKa Oy /i€ TiICTaBOO [T BU3HAHHS Ta T1e-
pe3apaxyBaHHsI 3700yTHUX pe3yJbTaTiB HaBYaHHS Yy
ixupomy 3axnani [12]. Kpim Toro, yHiBepcuteToM
ctBopeHa [Tnardopma enexTpoHHOI peecTpailii 3100y-
BayiB OCBITH IUIsl aKaJeMiyHOiI MOOUIBLHOCTI 3 4HCIIa
BIIO [13].

[liHHUM Ta 0co0MBO BakauBuM At BITO 3 un-
clla CTYJEHTCTBA € po3po0ieHi [TomoxkeHHsT PO OCBi-
THi neHTpu «Kpum-Ykpaina», «Jlonbac-Ykpaina»
IOHMY (3 07.06. no 23.09.2022 p.) [14]. [Tonoxenns
po3pobneno BianosigHo no «llopsiaky npuiiomy st
3100y TTs BUILO1, (haxoBO1 epeBHIIO] Ta MpodeciiiHol
(mpodeciitHo-TexHIYHOT) OCBITH OCi0, IKi IPOKUBAIOTH


https://www.ifnmu.edu.ua/uk/oholoshennya/4182-platforma-elektronnoi-reiestratsii-zdobuvachiv-osvity-dlia-akademichnoi-mobilnosti
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Ha TUMYACOBO OKYITOBaHill TepuTopii ABTOHOMHOI Pe-
cnyomiku Kpum ta micra CeBacTomoiisi, TUMYacoBO
OKYTIOBaHil TepUTOPii OKpeMux paiioHiB JloHeIbKOT Ta
Jlyrancekoi obGuyactei, TepuTOpii HACEICHUX IyHKTIB
Ha JiHil 3iTKHeHH». Opranizaiiro poOoTH i3 3asBHU-
KaMH 3J1HCHIOIOTH OCBITHIH 1eHTp «Kpum-Ykpaina»
(m7st 3aABHUKIB 3 THMYAacOBO OKYIIOBAHOI TEPUTOPii
AstoHoMHOI Pecriy6utiku Kpum ta M. CeBacToross) Ta
ocBiTHi# 1eHTp «JloHOac-YKpainay (A 3asBHUKIB 3
TUMYacOBO OKYIIOBaHOI TEpPHUTOpPil OKpeMHUX palOHIB
Jonenpkoi Ta Jlyrancekoi obacteit abo Tepuropii Ha-
CEJICHUX TYHKTIB Ha JiHii 3iTKHEeHHS [ 14].

Bucnoskmu. [Icuxosoriuga gormomora BITO Bigir-
pa€ KpUTHYHY POJIb y MIATPUMII IXHBOTO MCHXOJIOTIY-
HOTO CTaHy, IIOKPALICHHI €MOIIIMHOTO OJIaromoryJds
Ta crpuse iXHil ajanTamii 10 HOBUX yMOB KUTTA. L
MiATPUMKA € HEOOXiTHOIO U BiTHOBJICHHS TiTHOCTI,
MO3UTHBHOTO BiJJHOILIEHHS JI0 Mail0yTHHOTO Ta CTBO-
PEHHSI CTIHKOT OCHOBH JUTS TIOJIAJIBIIOTO PO3BUTKY. Of1-
HHUM i3 CaMUX Ba)KJIMBHX ITUTaHb CHOTOJIHI € MiATPUMKA
cryzenriB — BIIO, cipusiHHs 3700yTTS HUMH caMe K-
paircbkoi ociti. IDHMY 3nificHIOe akTHBHY HiATpH-
MKy BIIO, cBigueHHsM € cTBopeHHs L{eHTpy mcuxoso-
TiYHOT MIATPUMKH U TIEPECENICHIB Ta BOJOHTEPIB,
po3po0Oka ITnaThopmu enekTpoOHHOI peecTpailii 3100y-
BayiB OCBITH IUIS akaJeMidyHOi MOOUIBHOCTI 3 4HCia
BHYTpIIIHBO MepeMilleHnx ocid, po3pobka [loio-
JKeHHS TIpO OCBiTHI HeHTpu «KpuMm-Yxpainay, «JloH-
6ac-Ykpaina» IODHMY.
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KOMIT'IOTEPHE MOJEJTIOBAHHSA TPAEKTOPIi JOCTABKH KpHTEI7IHEPA 3
BOTHET'ACHOIO PEHOBHUHOIO 1O BATATOIIOBEPXOBOI BY AIBJII
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AHoTaNis

HageneHo cnoci6 po3paxyHKY TpaeKTOpii JOCTAaBKM KOHTEHHEpa 3 BOTHETACHOIO PEUYOBHHOIO JI0 BiKHA Oara-
TOTIOBEPXOBOTO OyIUHKY, ¢ BUHHUKIIA OXKeka. [Ipr mboMy y SIKOCTI 3aC00y AOCTaBKH BHKOPHUCTOBYETHCS IMITYy-
nmecHAN BorHeracHUK Taigyn-10, skuit mepepoOIeHo y MHEBMATHYIHY TapMaTy 3 METOI0 JOCTABKH BOTHETACHHUX
PEYOBHH TUCKPETHUM CIIOCOOOM. 32 OCHOBY pO3paxyHKiB 00paHO po3B’s3ku nudepeHIiansHuX piBHIHb. Onep-
JKaHl pe3yJIbTaTH JOLIJIBHO MOKJIACTH B OCHOBY TaKTHKHU I'aCIHHA MOXKEX y 0araTornoBepxoBHX OynuHKax. BoHa
XapaKTepU3yBaTUMETHCS OMCPATUBHICTIO JIIKBIIAIT MOXKEXKI1, HE3aJISKHO BiJl CTaHY I 13HUX IUIIXIB 10 OYIiBi,
a TaKOoX BiJl ICHyBaHHS Pi3HOMaHITHHX MEpENoH Oe3nocepeIHbo Ha NoABip i nepen OyanHkoM. Bee 11e 103BonTh
3aro0irTH MOIIMPEHHIO TI0XKEeXKI 3aBASKH 11 KBl «y MepIi XBUIXHI.

Abstract

The method of calculating the trajectory of the delivery of a container with a fire-extinguishing substance to
the windows of the upper floors of multi-story buildings where a fire broke out is presented. At the same time, the
Tyfun-10 impulse fire extinguisher is used as a means of delivery, which has been converted into a pneumatic gun
for the purpose of delivering fire-extinguishing substances in a discrete manner. Solutions of differential equations
are chosen as the basis of calculations. The obtained results should be used as a basis for firefighting tactics in
high-rise buildings. It will be characterized by the efficiency of fire elimination, regardless of the condition of the
access roads to the building, as well as the existence of various obstacles directly in the yard in front of the building.
All this will prevent the fire from spreading due to its elimination "in the first minutes".

KoaiouoBi ci1ioBa: KoHTelHEp 3 BOTHETACHOI PEYOBUHOIO, IMITYJIbCHUH BOTHET'aCHHK, KyT BUJILOTY KOHTEH-
Hepa, TOYKa IIePEeTHHY HACTLILHOT 1 HABICHOT TPAEKTOPIM.

Keywords: container with fire extinguishing agent, impulse fire extinguisher, container departure angle,
point of intersection of desktop and hanging trajectories.

Beryn.

EdexTuBHICT, TaciHHA TOXEKI 3aJIe)KHUTh BiJ
MIBUJIKOCTI MPHUOYTTS HA MiCIle IMOKEKHO-PATYBANIb-
HUX miapo3ninie. Lle mae maHc MKBiTyBaTH HOXKEXKY y
MOYaTKOBIl (a3i, a/pke pe3yiabTaT CYTTEBO 3alieKa-
THUME BiJ il B «IIEpIi XBUJIHHA MOXkexi». Ha omepa-
TUBHICTb TPUOYTTSI MOKEKHUX CYTTEBO BIUIMBAE CTaH
i’ i3HUX NUTSXIB 70 OYy/IiBII, a TAKOXK ICHYBaHHS Pi3-
HOMAaHITHHX TEPETNOH 0e3MocepeIHhO Ha TOBIp T me-
pen OynuakoM. Bee 1ie 3aBakae MBUIKINA JOCTABIl BO-
THEracHUX PEYOBHH JI0 OcCepesKy moskexki. OcobmmBo
IIe CTOCYETHCS TIOXKEXK, SIKI BUHUKIM y BEPXHIX MOBEp-
xax 0araTonoBepxoBHX OyIWHKIB. B mpoMy BHIanky
BOTHEracHy PEYOBHHY JUIS OIEPATHBHOCTI JOILIJIBHO
JIOCTABJIATH JUCTAHIII{HO — y HAIIOMY BHUIAJAKY — CIIO-
co0OM MeTaHHS.

B naniit poboti HaBemeHO cmoci® po3paxyHKY
TpaeKTOpii JOCTaBKM KOHTEITHEpa 3 BOTHETAaCHOIO pe-
YOBHHOIO JI0 BEPXHiX MOBEPXiB OyAMHKIB, /Ic BUHHUKIIA

noxexa. [Ipu nboMy y sikocTi 3aco0y 1OCTaBKH BUKO-
PHUCTOBYEThCS IMITyITBCHUI BOTHeracHHWK TaiidyH-10,
SIKMH TIepepoOIICHO Y ITHEBMATHYHY TapMaTy JUISl «JTUC-
KPETHOD» JOCTaBKN BOTHEIaCHUX PEUOBHH, TOMIIIIEHUX
y CHenianbHUN KOHTEHHep. 3a OCHOBY pO3paxyHKiB 00-
paHo po3B’si3kK Au(epeHIlialbHUX PIBHSIHb, BIIOMUX 3
TeopeTHyHoi MexaHikd. [Ipu LBOMY BpPaxoBYIOTHCS
Taki apaMeTpH: MoYaTKoBa IIBHJKICTD i KYT BHJIBOTY
KOHTelHepa, Maca i paziyc (cepnyHOro) KOHTEHHEpa,
3HAYCHHS IIIJTHHOCTI MOBITPS. A TaKOX BPaxOBYIOTHCS
XapaKTepUCTUKU (OpPMHU KOHTelHepa - KoedillieHT
oropy cepenoBuily (Hioro mapycHicTb) 1 XapakrepHa
TUIONIA OTIOPY HOTO PyXYy.

OTxe, U pealizalii Ha MPAKTHUIl cOCO0y J0C-
TaBKH KOHTEHHEpa 3 BOTHETaCHOIO PEYOBHHOIO JI0 TO-
JKEX1 Ha BEPXHIX MOBEpXax OyIMHKIB HEOOXiHO BMITH
PO3paxoByBaTH TPAEKTOPil HOTO PyXy. 3a YMOBH, IO Y
AKOCTI 3ac00y JOCTaBKH BHUKOPHCTOBYETHCS, HAIPH-
KJ1aJ], IMIyJIbCHUI BOTHET'aCHHUK Y BHIJISIII THEBMATH-
YHOI rapMartu.
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JIis MOCSTHEeHHS 3a3Ha4eHOT0 HeOOXiqHO 00paTn
nudepeHIianbHi pIBHSIHHS JUTsI MOACITIOBAHHS TPA€K-
Topii noctaBku KoHTeitHepa. KpiM Toro, HeoOXiqHO BU-
3HAYUTH Napy KyTiB BIJILOTY KOHTeHHepa, sIKi 3a0e31me-
YyIOTh iICHyBaHHS HAaCTUILHOI 1 HaBICHOI TPAa€eKTODIH.
[Ipu yomy, 1i TpaekTOPii MatOTh NEpETUHATHUCS B 3a]a-
Hifl TOYIll MaJarYoro BikHA. I, HapemiTi, HEOOXiTHO
ckiactu maple — nporpamy noOya0BH TpaeKTopii 1oc-
TaBKH KOHTEWHepa IS 3aJaH01 BUCOTH BiKHA 1 BiICTaHI
BiJl IMITyJTE,CHOTO BOTHET'aCHUKA /IO CTiHH.

[lepepaxoBaHe BKa3ye Ha aKTyaJbHICTb 0OpaHOL
poOJIeMH AT TOATBIIOr0 PO3BUTKY OCHOB PO3paxy-
HKY CIIOCOOIB TOCTaBKH BOTHETACHUX PEYOBHUH i 3aCTO-
CyBaHHs iX B MiAPO3Jiax aBapiiiHO-PATYBAIBHUX
ciryk0. Oco0IMBO Lie aKTyaJIbHO JUIsl OTIEPaTHBHOIO T'a-
CIHHS TTOJKEX IT1J] Yac BOEHHOTO CTaHy.

Merta po6oTu

Mertoto 10ciiDKEeHHS € po3pobKa criocody po3pa-
XYHKY TPaeKTOpii TOCTaBKM KOHTEWHepa 3 BOTHerac-
HOIO PEYOBHHOIO JIO BiKHA TIOXKEKI HA BEPXHIX IOBEP-
xaX OyAWHKIB, KOJH y SKOCTi 3ac00y JOCTaBKH BHKO-
PHUCTOBYETHCS ~ IMITyJIbCHHM  BOTHETaCHUK  BHAY
ITHEBMAaTUYHOI TapMaTy.

Jns  mocATHEHHS METH HEOOXiTHO BHPIIIUTH
HACTYITHI 3aBIAaHHS:

- 00patu mudepeHIliaabHi PIBHSIHHS sl MOJICITIO-
BaHHSI TPAEKTOPIi JOCTaBKM KOHTEiHepa 3 BOTHerac-
HOIO PEUOBHHOIO JI0 BIKOH 0aratonoBepxiBok;

- ONMcaTH Napy KyTiB BHJIBOTY KOHTeWHepa, sKi
3a0e3MeuyroTh iICHyBaHHS HACTUILHOT 1 HABICHOT Tpa€ek-
TOpIH, 1 IKI IEPETHHAIOTHCS B 3a[JaHii TOUIII BiKHA;

- CKJIacTH maple — nmporpamy noOym0BH TPAEKTO-
pii mocTaBKM KOHTEIHEpa 171 33/1aHOT BUCOTH Hajlaro-
4oro BiKHA 1 33/1aHOI BiJICTaHI Bifl iMITyJTb.CHOTO BOTHE-
TacHUKa 10 CTiHH.

OcHoBHa YacTHHA

IIpu MozeOBaHHI T€OMETPUYHOI (DOPMHU TPAEK-
TOpii mepeMillieHHs] KOHTelHepa 3 BOTHEraCHOK peyo-
BUHOIO NPUALIMMO yBary ii agekBaTHocTi. Jiis 1poro B
JqudepeHianbHi PiBHAHHS HEOOXIJIHO BBECTH MEBHY
KiJIbKicTh TapamerpiB. Ha maHomy erami jociiJkeHb
OyIyTh BpaxoBaHi OCHOBHI (pi3WYHI BETUUUHH, SKi CYT-
TEBO BINIMBATHUMYTh Ha (pOpMy TpaekTOpii.

Ilpn po3paxyHKax HONIJBHO BHUKOPHCTATH IO-
HATTA Koeghiyienma onopy ¢opmu — TOOTO 0e3p03-
MipHY BEJIMYHHY, K2 BU3HAUA€ PEAKIiI0 CepeOBUIIA
Ha pyx koHTeiHepa [1]. KoedimienT onopy ¢popmu Bu-
3HAYA€ThCS EKCHEPUMEHTAIBHO IIIIXOM MOJIEIIO-
BaHHS B aepo- abo TiIpoAMHAMIYHUX TPpyOax. 3HaHH:
3a3Ha4eHOro KoedilieHTa AJsi KOHKPETHOT reoMeTpuy-
HOi ¢opMH KOHTEilHepa M03BOJIAE BHU3HAYATH CHITY
OTI0py AMHAMIYHOMY Hamopy cepenosumma. EMmipudno
KoedimieHT omopy (HOopMH BH3HAYAETHCS 3a (QOpPMY-
JI010:

_ 2Fo
V7S
pi(S

Ci- 6e3po3mipHHil KoedinieHT onopy Gopmu;

Fo - cuna onopy, (B HpIOTOHAX);

p- IUIBHICTE cepenoBua, (Kr/m°)

V - MBUJKICTB MMOTOKY (200 Tija B moroii), (M/c);

C f (1)

S- xapakTepHa oA NepreHANKYJISIPHO TOTOKY,

(v?);

Just chepuunux Tin S € pyHKUie Big 00’ emy: S
=nR?

Skmo Bimomuii koedimieHT onopy dopmu Cs, TO
cuity onopy Fo orpumytots 3 06epHeHOi hopMyIu:

2
FOZCfpVTSl 2)

Jaini B poOOTi BBaXKaTUMEMO, IO KOHTCHHEP Ma€e
chepuuHy HopMy i pyXaeTbes B MOBITPi IPH HOPMAITh-
HUX yMoBax (temmeparypa 20°C, aTMocqepHHA THCK
101,325 xIla, cyxe noBiTpst) Ha piBHI Mops. Tomy ab-
COJIIOTHE 3HAYCHHS IIUTBHOCTI TOBITPS IOpiBHIOBA-
tuMe p=1,2041 kr/m®. 3HaueHHs XapaKTepHOi ILIONIi
TIEPIEHANKYIISIPHO MOTOKY JUIS KyJIBKU AiaMeTpoM 6,9
cM npuitvemo pisauM 3,5%1073 M2, BekTop cuiiu onopy
CIIPSIMYEMO B IIPOTHJICIKHY CTOPOHY BiJl BEKTOPY IIBHU-
nxocTi. [IpunycTumo, 1o Takoro CBOTo IMOJIOKEHHS Be-
KTOD CHJIM OTIOPY HE 3MIHIOE MPOTSTOM PYXY.

3anunieMo AuQepeHLiiiHi pIBHAHHS IS KOXKHOT
CKJIaJIOBOT YaCTHHHU KPHBOJIIHIMHOTO pyXy. B3goBx oci
aOCIIUC TIJIO PYXA€ThCs MiM €0 CKJIAJ0BOI CHIIH
omnopy Fox, 3 ypaxyBaHHsAM npyroro 3akoHy HploToHa
mudepermiiHe piBHAHHS pyXy B3I0OBX Bici abcuuc 3a-
MTUIIETHCS:

d’x  Focosa
dt? m

IIe m - Maca Tija.

B3moBx oci opamHAT TiNMO Oyae pyXaTHUCh IMiX
niero ckianoBoi cwin onopy Foy Ta cumu TsokiHHSA, 1 3
ypaxyBaHHSM [bOTO, PIBHSHHS PYXY B3/IOBXK OCI Op/IH-
HAT 3aIUIIETHCS:

d’y
dt?

JIe g- NPUCKOPEHHS 3eMHOT0 TsUKiHHS. [TifcTaBis-
roun Bupa3s (1) B popmynn (3) i (4) oTpumaemo:

®3)

Fosin a
m

(4)

d®x _ (dx) . pScosa
dt? d) ' 2m ©
ﬂz_ ~ d_y2C S sin a

2 f
dt dt 2m
Po3B’s3yroun audepeHiiiiii piBHIHHS NPH 3a/a-
HUX ITOYaTKOBHX yMOBax

X(0)=x0=0; y(0)=yo =0;
X (0) = vox; y’(0) =voy,
3a JIONIOMOTOI0 TPOrpaMu maple oTpuMaemo ana-
aimuyni eupasu Ui yHKmid x(2) ta y(t). [epekona-
THCS Y TOCTOBIPHOCTI IMX (OPMYIT MOKHA Ha MPHUKIIA-
Jax noOyoBH rpadikiB Tpa€KTOPii 3 pi3HUMH apame-
Tpamu.
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ITokaxkemo pe3ynbTaTH BUKOHAHHS CKJIAJICHOI
maple — nporpamu o0y 10BU TPAEKTOPIii JOCTaBKH KO-
HTEHHEpIB J10 BEPXHiX MOBepXiB OyanHKIB. J[1g mpuk-
nany obepemo 3HaueHHs BenumunH: m=0.145 (kr),
r:=0.069 (M), Cf=0.01, rho:=1.2, S:=Pi*1"2. Bincraup

——

25
] ¢
] ¢

20
15 AR
¢

10 F
i " ‘
s
1 ." L]
54 f

I; ‘

0% 4 6 8 10 12

Puc. 1. Tpaeckmopis ons a=1.31; v0=20; H=18

[ikaBuM € UTaHHS CYMICHOT MOOYJ0OBH HACTIiJIb-
HOT 1 HaBICHOT TPAEKTOPIH, sIKi IEPETUHAIOTHCS B 3a/1a-
HIf TOUI, HAJIeXKHIH BiKHY 3 3aropsiHHsIM. Hexaii B 1e-
KapToBii cucteMi koopauHat OXy 3a/1laHO TOUKY 3 KO-
opauHaTaMu M(X,y), HalexXHy mepepisy BikHa. Hexait
3 MOYAaTKy KOOPOWHAT BHWIIITAaE KOHTeWHep y ¢opmi
Kyi. HeoOxinHO BU3HAYNTH GOPMYITY IS ONHCY KyTa
BIWJILOTY KOHTEIfHEpa, 34aTHOTO BIYYUTH B TOUKY
M(x,y). BBaxxatumemo, 110 TiIO Ma€ MOCTIHHY IIBUI-
KICTb V, a TPaBiTallisl BU3HAYAETHCS TPUCKOPEHHSM 3€-
MHOTO TsDKiHHS 2=9,81. Bamaga GopMymIO€ThCS Tak:
Mg SKAM KyTOM O O TOPHU30HTY HEOOXiTHO Hampa-
BUTH KOHTEWHep, 00 BiH MOoTpanus y Touky M?

Jnst BUBO/LY (hOPMYJIH PO3TIITHEMO BiJIOMI 3 MeXa-
HIKH PIBHSHHS PyXy TOYKH

X=Vvtcos« )
2
. gt
Tyt t — gac, v - mBuaKicTs. PiBHsaHEA (7) ommcye
TOPU30HTAIBHI KOOPAWHATH MEPEMIIIEHHS TOUKH, a Pi-
BHSHHS (8) — ii BepTHKaJIbHI KOOPIUHATH. 3 PiBHAHHSI
(7) Bu3HAYMMO dac t:

X
t =

veosa ®)

no Oyniemi L=8 (M), HeoOXiTHA BUCOTA MOTPAILISTHHS Y
BIKHO MOBepXy mo3HadeHo H (m).

Ha puc.1 HaBeneHO (HACTUIbHY) TPAEKTOPIIO, MO-
Oynosany s 0=1.31, v0=20; H=18, a na puc. 2 - (Ha-
BicHY) TpaekTtopito 1 o=1.44; v0=22,5; H=24.

o—
257 /ﬂ.\.
."; o
204 !
H ¢
:
157 ; L]
i
'
i L]
101 1
] L]
H
f
1 (]
511
i
!- L]
i
07274 6 8 10 12

Puc. 2. Tpackmopis ona a=1.44; v0=22,5; H=24

[Jaui, miacrasusiu Bupas (9) B hopmyiy (8), oxe-
PKHUMO:

2

gx
vicos’ a

_VXsina
vcosa o

BukoHa€EMO TPUTOHOMETPHYHY ITiJICTAHOBKY
SIno
COSx

=g

2

gx

= xtgor ——>——
y=x4 2vZcost o

(11)

Jlaii, aHaIOTI9YHO, BHKOHAEMO MiJCTAHOBKY

2
—2=1+tg (04
COS™
2

X
y = xtga—%(ﬂtgza) w2

YV dopmymi (12) po3kpuemMo ayKKH 1 3MiHCHIMO i1
CIPOIICHHS
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B pesynbrati ogepxkaHo 1Ba KOPEHI PiBHSIHHSA SKi

NG NG
0= —g—vztgza+ tha——gv— y_(lg)

Posrmsgatoun Bupas (13) sik kBajipaTHE PIBHSIHHS

BIZTHOCHO tga , 3aCTOCYEMO (HhOPMYITy BU3HAUCHHS

KOPEHIB IIbOT0 PiBHSIHHS
2 2
2 —gX° —0X
—xi\/x Y ( 2v? Y
tga = e . (14)
2v?

TTOMHOXUMO YMCENILHHMK 1 3HAMEHHUX Ha BUpas3

BH3HAYAIOTh OIHCH JIBOX KYTiB. A came TakuX KyTiB
BWIIBOTY KOHTEHHEpa, fKi 3a0e3MeuyroTh ICHYBaHHS

CIIJIBHOT TOYKH HACTUIBLHOI 1 HABICHOT TPa€eKTOPIi Horo
pyxy. IIpu yomy crinpHOIO Oyze TOYKa 3 KOOpAMHA-

tamu M(X,y), HaJIe)KHa TIepepi3y BiKHa.
Haenemo ¢parment mapl- nporpamu no0y0Bu

nmapu TpaekTopi. TyT BUKOPHUCTOBYIOTBCS PO3B’SI3KU
mudepeHniadbHAX PiBHIHB (5).
alphal:=arctan((v0"2 - sqrt(v0™4-g*(g*L"2 +

2H*v0"2))(g*L):
strim1:= plot([x(t,v0,alphal,m,Cf,rho,S),
y(t,v0,alphal,m,Cf,rho,S), t=0..2.3],

scaling=CONSTRAINED,
color=blue,thickness=3,linestyle=4):
alpha2:=arctan((v0"2 + sqrt(v0™4-g*(g*L"2 +
2*H*v0"2)))/(g*L));
strim2:= plot([x(t,v0,alpha2,m,Cf,rho,S),
y(t,v0,alpha2,m,Cf,rho,S), t=0..3.5],

4
v A
2 T 3HAK KO- 40aling=CONSTRAINED,
color=red,thickness=3,linestyle=4):

— . Ilotim nmepenecemo BHpa3

PEHS 1 OJePKUMO

tga =
gx

Ha 3aBepiiieHHs 3acTOCYEMO 10 KOXKHOI YaCTUHU

Bupasy (15) apkranresnc

V2 £V — g (g% + 2v%Y)

V2 v — g(gx% +2v7y) o

HaBememo pe3ynpTaTd BHKOHAHHS —CKJIAJCHOI

) maple — mporpamu moOyIOBU Iapu TPAEKTOPIii, TOUKA
NEPETUHY SIKHUX JIOCSTHE «IAJIal0yoroy BiKHA.

OO0epeMO 3HaYeHHS OCHOBHUX MapaMeTpiB SIK B

HONEePEeTHBOMY MPUKIAI.
Ha puc. 3 300paxxeH0 TpaekTopii pu MoYaTKoBii

HmIBUAKOCTI BUWIbOTY V0=23 3 kyTamu BuiboTy 0.1=1.36

i a2=1.46.
A na puc. 4 - mpu v0=24 3 xyramu al=1.45 i

arctge = arctg (16)
Ox 02=1.52.
T YT EY ,'"“-,ﬁ-/eﬁaaﬁ
- B Py
251 A1 R 251 F
OO OPO O i $ooeooe
: 4 Py
0000000 i 00000090
201 i i 1 200 01
- P
I opooovo I 2 00000600
£ i
Py P
151 | 2000000 15—5;' C0OOOOD
[ - PoT
i ¥
; Joooooedo i1 6000000
L i !
101§ 1047
i7i %0000 if %ceccooe
H 1
/1 ©ooo0oo0ao H 00000 D
5141 54if
1 if
J ¢ooo000 H C0O00OD
4 d
i !
02 4 5 8 10 12 072 46 8 10 12
Puc. 4. Tpaekmopii npu v0=24

Puc. 3. Tpacxmopii npu v0=23
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Cri 3a3HaYWTH, IO MTOABIMHE BIYYaHHS Y BIKHO
HACTUTBHOIO 1 HAaBICHOIO TPAEKTOPISIMHU JO3BOJUTH
0111 €(PEKTHBHO TaCUTH ITOKEKY.

BucHoBkn

OpnepxaHi pe3yjbTaTH € KOPUCHUMH 1 BaXKIH-
BUMH, aJDK€ BOHH JO3BOJISIIOTH 3allOYaTKyBaTH HOBY
TaKTHKy TaciHHS IOXKEeX y 0ararornoBepXOBUX OyaiB-
msix. KpiM onepskaHnx B aHid cTaTTi pe3ynbTartiB, I
ii peamizamii HeoOXiHEe HOBEe ITHEBMAaTH4YHE 00Iaa-
HaHHS. J|719 IpUIiTBbHOT JOCTaBKM BOTHETACHUX PEvo-
BUH B OCEPEIOK ITOKEeXK1 IMITYIILCHUI BOTHETaCHUK TI0-
BUHEH 3a0e3IedyBaTHCh 3aCO0aMH JIA3ePHOTO MPHIIi-
JIOBaHHS, a TaKoXX BHMIPIOBaHHA KyTiB Ta
JTATEHOMIPOM.

1. Inst MOJeNIOBaHHS TPAEKTOPil JOCTaBKU KOH-
TeiHepa 3 BOTHETaCHOIO PEYOBHHOIO JI0 BIKOH Oararo-
MOBEPXIBOK JAOLIJIBHO 00patu audepeHuianbHi pis-
HsHHS (5). BoHM 1TOB’S13y10Th TOJIOBHI ITapaMeTpu MO-
Jeni  TpaekTopil IepeMilleHHs  KOHTeiHepa 3
BOTHETaCHOIO PEYOBHHOIO. J[OCTOBIPHICTH PO3B’SA3KIB
PIBHSIHB ITEPEBIPEHO HA YHCETbHUX MPHUKIIAIaX.

2. JInsa 3abe3nedeHHs iCHyBaHHS HACTLIBHOI 1 Ha-
BICHOI TPa€eKTOPIii, AKi MEPETHHAIOTHCS B 3aJaHiil To-
4Ili, 3HAWCHO OMHCH iM BiNMOBITHUX KYTiB BHJIBOTY
KoHTeliHepa (16). OnmepkaHo IBa KOPEHi PIBHAHHS AKi
BU3HAYAIOTh ONUCH JIBOX KYTiB. A caMe TakuX KyTiB
BUWJILOTY KOHTEHHepa, sKi 3a0e3ledyroTh iCHyBaHHS
CIJIbHOT TOYKH HACTUIBHOI 1 HABICHOT TPAEKTOPIT HOTO
pyxy. IIpu oMy crineHOIO Oyjae TOYKa 3 KOOpAUHA-
tamu M(X,y), HaJlexHa repepizy BiKHa.

3. JIi1s MOJenroBaHHs TPAEKTOPIi JOCTABKH KOH-
TeHepa y «majade» BIKHO 3aJaHOi BUCOTH 1 3a/1aHO1
BiJICTaHI BiA IMITyJIbCHOTO BOTHETaCHHKA [0 CTiHU
OyJ10 ckIageHo maple — mporpamMy yHaOYHEHHS MOJe-
JeH.
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VY cTaTTi PO3IISIHYTO CKIAZI0BI CHCTEMH TECTyBaHHS 3HaHb, PO3TILIA€THCS PU3HAUYCHHS TAKHX CHCTEM, 30-
Kpema, U TeCTyBaHHA Ta KiacuQikarlii CriBpOOITHUKIB U MOKpAIIEHHS OLIHKU iXHIX HaBHYOK. Jlocmimky-

HOTbBCA Cy‘{aCHi METOAN TeCTYBaHHﬂ Ta IXHi HepeBaFI/I.
Abstract

The article examines the components of knowledge testing systems, considers the purpose of such systems,
in particular, for testing and classifying employees to improve the assessment of their skills. Modern testing

methods and their advantages are studied.

KurouoBi cjioBa: crctemMa TeCTyBaHHs, KiTacU(piKallis criBpoOITHUKIB, KIIEHT-CEpBEPHA apXiTEKTypa.
Kaywords: testing system, classification of spivrobitnikov, client-server architecture.

3 pO3BUTKOM TEXHOJOTiH Ta [HTEepHETY B cydac-
HOMY CBITi BIAKPHIINCS YHIKAJIBHI OCBITHI MOXIIUBOCTI.
IHTepHET CcTaB JKEperoM aKTUBHOI IHTENEKTyallbHOI
IUSUTBHOCTI AUl CyYacHUX TPAaIiBHUKIB, MIO JT03BOJIIE
iM po3BHMBaTH CBOI 3HAHHA Ta HaBWYKH. [lepeBeneHHs
ICIIUTIB B OHJIAWH-PEKHMMI JO3BOJISIE BUUTEISIM OLIBII
e(eKTUBHO OIL[IHUTH 3HAHHS, & POOOTOAABILSIM OTpPHU-
Matu OuIbII KBalihikoBaHUX CHIBpOOITHUKIB. B ymo-
BaX JKOPCTKOT KOHKYPEHIUII Ta Mporpecy TeXHOJOTiit
MiABUIIICHHS KBasTi(hiKaIlii CIIiBpOOITHUKIB CTa€ BaXIIU-
BUM. Y 1Ii{i CTaTTi pO3rIISTHYTO €(hEeKTHBHY CUCTEMY Te-
CTYBaHHS, sIka MOXe OyTH BUKOPUCTAHA /I OLIHKH Ta
MOKPAIIEHHsI HABUYOK CIiBpoOiTHHKIB [1,2].

VY cydacHHMX yMOBAaxX 3pOCTa0u0ro 3HAYCHHS TeX-
HOJIOTIH Ta IOCTYIHOCTI [HTEpHETY MiIBHIICHHS KBa-
midikarmii crmiBpoOITHUKIB CTa€ HAI3BHYAWHO BaXKIIH-
BUM U151 6araTb0X KOMIaHii. 3TiZIHO 3 OCTaHHIMU J10C-
JIKEHHSAMH, 3pocTae noTpeda B eheKTUBHUX METOoax
OIIIHKHM Ta IMOKpaIleHHsT HaBUYOK mepcoHainy. lle cra-
BUTh Tepe]] KOMIIaHIEI0 CKIIQJHY 3a/1a4y BIPOBa-
JUKeHHS e(PeKTHBHOI CHCTEMH TECTYBaHHS Ta Kiacugi-
Karlii cIiBpOOITHHKIB, sika 3a0€3MeYnUTh MOKPAIECHHS
SIKOCTI OCBITH Ta IPOAYKTHBHOCTI Mparii.

HaykoBui Ta mpakTHK{ 3alliKaBieHi B OCTaHHIX
JIOCIIJKSHHSX OO0 ITiIBUINCHH KBai(iKaIii mpari-
BHUKIB. 3TiJIHO 31 cTaTTelo, OMyOIiKOBaHOIO B XKypHAi
«Human Resource Development Quarterly», anami3
e(eKTUBHOCTI NpOTpaM MiABUINEHHS KBadidikamii Ha
PiBHI TiANPUEMCTB MiATBEPHKYE 3HAYHUN BITUB ITHX

mporpaM Ha pe3yJNbTaTHBHICTh KoMmadii. Jlocmi-
JokeHHs, poBeaeHe [kxoHom CwmitoMm Ta Emini Bimb-
corowM 3i llIkomm 6i3HECY MaccadyceTchbKOoro TEXHOIO-
TIYHOTO IHCTHUTYTY, AOCHiIKyBaso nadi 3 200 komma-
Hill pi3HUX PO3MIpIB 1 ramy3ei.

JlocmiKeHHS TOKA3ajIo, 10 KOMITaHil, sSIKi CUCTe-
MaTHUYHO IHBECTYBAJIM B HABYAHHS CBOIX CIIIBPOOITHH-
KiB, CIIOCTEpIirajay 3HaYHU# PiCT NPOYKTHBHOCTI, TIOK-
pAaIleHHsI SIKOCTI MPOIYKIIIi Ta 3HIDKEHHS BIITOKY Kaj-
piB. Taki pe3ynbTatd [arOTh 3MOTY 3pOOHTH
NPUITYLIEHHS PO T, HACKIIBKU BOXKJIMBO MaTH e(ek-
TUBHI IPOTPaMH ITiIBUINCHHS KBari(ikarii A komia-
Hiff, sIKI CTHKAIOTHCSA 3 OUTBIIOI KOHKYPEHIEI Ta
LIBHJKMMH 3MiHAMH Ha PUHKY.

Knacudikamiss mepcoHamy € BHYTPIITHBOIO CXe-
MOIO paHKHUPYBAaHHS CIIBPOOITHHKIB BiJMOBITHO IO
3aiiMaHoi no3uii, crniewianizauii, npointo Ta BUKOHY-
BaHMX 000B's3KiB. BoHa momomarae po3ymiru, 110 K01
TpyTH HAJICKUTHh TOW UM 1HIIMH CIIBPOOITHHK, 1 AKi 3a-
BIaHHS BiH MOXKE€ BUKOHYBATH.

JIoCITiIHUKY BUSIBUIIH, 1110, XOYa ITiIBUIIEHHS KBa-
migikamii Mae TTO3UTUBHI HACIIIKH, BOHM TaKOX BH-
SIBUWIM HU3KY TpOOJIeM, SIKi 4acTO BUHUKAIOTH IIiJ| 4ac
BIIPOBA/PKEHHSI TAKMX NporpamM. 30Kpema, iCHye Ipo-
6neMa 31 30epeXeHHsIM CIHiBPOOITHHKIB Micisl 3aKiH-
YEeHHsI HaBYaHHs, Bi/ICYTHICTh PETYJIIPHOTO MOHITOPH-
HI'y pe3yJIbTaTiB HaBYaHHS Ta Hee()eKTHMBHE BUKOPHC-
TaHHS 3HaHb, OTPUMAHMX IIiJl Yac HaBYaHHSA, y poOOTi
komnadii. BpaxoByroun 1 mpoOieMu, KOMIaHii mo-
BUHHI CTBOPUTH €(DEKTHUBHY CHUCTEMY TECTyBaHHS Ta
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kiacudikamii CriBpoOITHHUKIB, MO0 MiABUIINTH SKICTh
HaBYaHHS Ta MPOAYKTHBHICTH poOodoi cuu [3].

{06 cTBOpHTH Ta 3ampPOBATUTH S()ECKTUBHY CHUC-
TEeMy TECTyBaHHs Ta Kiacudikauii A NpariBHHUKIB,
100 BOHM MOTIIM KpaIlle OLIHIOBATH CBOI HABUYKH Ta
MiJBUIYBaTH piBeHb Kpamidikarii. MeTow mocii-
JUKCHHS € BU3HAYCHHS BIUIMBY TaKOi CHUCTEMH Ha pe-
3yJBTaTUBHICTh KOMIIAHII, 30€pEKCHHS Ta PO3BUTOK
MEPCIEKTHBHAX KaJpiB, MMOKPAIICHHS SKOCTI MPOIYK-
1ii Ta HaTaHHS BHCOKOSKICHUX MOCIYT KIIIEHTaM.

Jlnst TOCSATHEHHST METH JIOCIIIHUKK MMOBHHHI BH-
KOHATH TaKl 3aBIaHHS:

® AmHami3yBaTH MOTOYHI JOCTiXKEHHS Ta ImyOJTi-
Kamii moao MiABWINEHHS KBaiikallii mpaliBHHKIB,
00 BU3HAYUTH HAHKpaIli MPaKTHKHA Ta METOIH.

® BuBYMTH [OCBiJ YCHIIIHUX KOMIAHIH, sKi
B)KE BUKOPHUCTOBYIOTH CHCTEMH TECTYBAaHHS Ta KJIaCH-
(ikarii criBpoOITHUKIB, MO0 3pO3YyMITH, SIK IIi CHC-
TEMH BIUIMHYJIA Ha IMPOAYKTHBHICTH 1 KOHKYPEHTO-
CIPOMO>KHICTh Ha PHHKY.

e CTBOPHUTH apXiTEKTypy MPOTrPaMHOI CHCTEMHU
JUISI TECTyBaHHS Ta Kiacudikamii MepcoHaly, sKka
BKJIFOUATHME KOMITIOHEHTH KIIi€HTa, cepBepa Ta 0a3u
JIAHUX.

e CTBOPHUTH AITOPUTM AJS OILHKKA HABHYOK i
3HaHb CIIBPOOITHHUKIB Ha OCHOBI pE3yJbTATiB TECTY-
BaHHsA Ta Kiacudikamii, mo J03BOJHTH 00 €KTHBHO
BH3HAYWTH piBEHb KBaJi(hiKarlii CriBpOOITHHUKIB 1 KiJIb-
KICTh HaBYaHHS, HEOOXITHUX U X 3a0e31eueHH .

o CTBOpPUTH TNPOTPAMHHHA NMPOMYKT, SKHHA Oa-
3y€ThCSA HA PO3POOJICHIN apXIiTEKTypi Ta aarOpHUTMI
OIliHKH, 00 3po0OuTH iHTep(deiic KopucTyBaya 3pyd-
HUM 1 IPOCTHM JUTS PO3YMIiHHS.

® [IpoBecTH eKCIIepUMEHTAIbHE BIPOBAKCHHS
CUCTEMH  TeCTyBaHHA Ta  Kiacuikamii  Ha
MiATPHEMCTBI, OO0 3i0patn iHpoOpMaIio Mpo edek-
THBHICTb, BIUIMB Ha IPOAYKTHUBHICTh POOOTH Ta 3aJ10-
BOJICHICTh IIEPCOHATY.

®  AHani3yBaTH pe3yJIbTaTH €KCIIEPUMEHTY, 3pO-
OWTH BHCHOBKH TPO e(PEKTHBHICTH CHCTEMH Ta cop-
MYBaTH MOpa¥ JUIA i BIOCKOHAJICHHS Ta PO3IIHPEHHS.

3aB/SIKKM IIM 3aBAAHHSIM MO>KHA OyJie Kpaie 3po-
3yMITH ponb Kiacu(ikalii Ta TECTyBaHHS B IIiJIBHU-
IIeHHI KBaniikarii ciBpoOITHUKIB, i BOHH TaKOX J0-
MOMOXYTb PO3POOHTH TPAKTUYHI pEeKOMEeHAAll s
KOMIIaHiH, SKi MaroTh HaMip BIIPOBAJUTH MOJIOHI cHC-
TEMH Yy CBOI omeparii.

CyuyacHi cuCTeMU Ul TECTyBaHHsI 3HaHb CKJIaJia-
I0ThCS 3 HACTYITHUX (YHKIIOHATBHUX OJIOKIB:

®opMyBaHHS TeCTOBHX 3aB/IaHb

® 3py4HUil pegakTop A (HOPMyBaHHS TECTO-
BUX 3aBJIaHb. (T€CTH (GOPMYIOTHCS IS PI3HUX KYPCiB 1
TUCHWIUTIH;  3aJa€ThCs  CHUCTeMa 1 KpuTepii
OIIIHIOBAaHHS; Niepen0adeHi pi3Hi BUIU MUTaHb — BUOIP
BapiaHTy, pelaryBaHHs TEKCTy, BBEIEHHS BIiJIOBIilI,
Ii/ICTAHOBKA 3HA4YeHHS, BUOIp IPYITH BapiaHTIB; MOX-

JUBICTH (OPMYBaHHS BapiaHTIB 3 0Aa30BHX BHUIAIKO-
BHM YHHOM; IEPEMIlllyBaHHS BiAMOBieH HA MATAHHS;
MOJJIMBICTH (POPMYBaHHS MUTAHb Ta BiAIOBiIEH y BH-
IS MaTeMaTHYHUX (GopMyJl OyIb-KOT CKIIaaHOCTI),

® CrieliaNbHHUN PEaKTOp Ul HalaroHKCHHS
KpUTEPIiB OIIHIOBAHHS i KOXKEH TecT (TmepeadadeHo
JIBa BUIM KPUTEPIiB OLIHIOBAHHS — 110 CyMi OaJIiB 1 110
KIJIBKOCTI IOMHJIOK),

® aproMaTH30BaHe (OPMYBaHHS BapiaHTIB Te-
CTOBHX 3aBJaHb MPH SAKOMY TEPEMIITyIOTHCS MATAHHS
OJIHAKOBOT CKJIQHOCTI.
PeecTpauisi 115 TecTyBaHHSA

®  BBCJICHHS PEECTPAMIMHOT KAPTKH TSI ITPOXOJI-
JKCHHS TCCTyBaHHS,

® peXKHM IPYIYBaHHS PE3YJbTATIB IO 0CO0i1 10
MIPOXOIMJIA TECTYBAHHS 10 PI3HUM TUCITUILTIHAM,

® apromaru3oBaHe (POPMYBaHHS KypPHAIIB IIPO-
BEICHHS TECTYBaHH,

®  MOXIUBICTh 3aBaHTAKCHHS KOHTHHICHTY
a0ITypIEHTIB Ta CTYACHTIB 3 IHIIMX aBTOMAaTH30BAHUX
CHCTEM.
TecTtyBaHHS

® MOJKJIMBICTH NPOBEJICHHS TECTYBaHHS y JABOX
pexuMax — TpEHyBaJIbHOMY Ta KOHTPOJIbHOMY,

® DEKUM TPOBEJACHHS TPEHYBAJIBHOI'O TECTY-
BaHHs Iepedayae MOXKIUBICTh MEPErIIAAy IPaBUIIb-
HHUX BIANOBiZeH, pe3yjbTaTH LBOTO TECTYBaHHS HE
30epiraloThcs y cucTeMmi,

® DEKUM MPOBEJCHHS KOHTPOJIBHOTO TECTY-

BaHHs Mepeadayae MOXKIMBICTh IHTEPAKTUBHOTO IPO-

XO/KSHHsI TecTy ab0 y BU3HAuYeHIH MOCIiIOBHOCTI Ta

MOJKJIUBICTh OOMEIKEHHSI 4aCy TECTYBaHHS y I[IIOMY Ha

TECT Ta Ha OKPEeMI IIUTaHHS, 10 3aKiHYCHHI TeCTYBaHHS

pe3yibTatu 30epirarThest y 0a3i cHCTeMH Ta iX MOXe
HAJIaTH BiIMOBIIaIbHUM 32 TECTYBaHHSI.
Pe3yabTaTi TECTyBaHHS

® (hopMyBaHHS MPOTOKOIY KOMIT IOTEPHOTO Te-
CTYBaHHSI,

® (opmyBaHHS pe3yJbTaTiB Ta MiJICYMKIB Te-
CTYBaHHSI,

® (opMyBaHHS IHIIUX JOKYMEHTIB, CTATHCTHY-
HUX 3BITIB.

B po6oTi po3pobiisiiacs cuctema TeCTyBaHHS OIli-
HKH 3HaHb. B sikocti mpeaMeTHoi obnacti Moxe OyTH
BUKOpHCTaHa Oy/Ib-siKa Taiy3b, HAIPUKJIA]], HaBYaJIbHI
JUCHUIUTIHA. TaKkoX II€I0 CHCTEMOI0 MOXKHA CKOPHC-
TATHCS 1 TS OI[IHFOBAHHS 3HAHb 3 TIPABHII IOPOIKHHOTO
Pyxy.

ApXITEeKTypHa CXeMa IIPOTrpaMHOI CHCTEMH Mae
HACTYIHI CKiajoBi. KoHmemnmis opraHisaiii, a Takox
BHUKOHAHHS TECTIB 1 BUOIPKOBHUX OITUTYBaHb y HABYAJIb-
HOMY Xozi Oyzie ckiagaTucs 3 JeKUIbKOX MOJYJIB, KO-
XKEH 3 SIKUX Oyze po3najgaTucs B pi3HY KUIBKICTh (QyH-
KIIOHAJIBHUX MiI0JIOKIB.

Ha pucyHnky 1 HaBeneHa cxema CTPYKTYypH CHC-
TEMHU, Ha sKiil po3TalioBaHa JIOTiKa BeO-10/1aTKY .
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Pucynox 1. Cxema cmpyxmypu cucmemu

B cucremy 3anmcyroThes BXimHI JaHI —IIUTaHHS,
1110 0OpOOITIOIOTHCSI, @ TAKOXK, BapiaHTH pimueHsb. [Ticis
94Oro CHUCTEeMa 3/iHCHIOE PO3PAXYHKH i BUBOJHUTH pe-
3yJIBTAT — OI[IHKA Yepe3 aHami3. JliarpaMa npernecHTiB
(puc.2) MicTUTH N1Ba €KTOPH: OJHMH — Il KOPHCTYyBad,
SIKUH IPOXOANTB TECTYBaHHS, IPYTHil — aAMIHICTPaTOp
CUCTeMH, KU (popMye Habip THTaHB 1 BiAMOBiIEH.

Actor

BupaneHHA
Ta QOO3EaHHA
MUTaHE,
KapTHHOE,
Bignoeigen

.

Opi€HTOBHA CTPYKTypa CTOpPiHOK BeO-10IaTKy CHC-
TEMH TECTYBaHHs] 3HaHb: KHOMKa «Po3mouatmy , 3amm-
TaHHS, UTFOCTpaIlii (K0 HeoOX1IHO), BapiaHTH BiIIO-
Bize#, kHOMKM mepemukadi «[loBepHyTHcsa» Ta «IIpo-
JNOBXEHHA», TOAWHHHUK (TaiiMep) MPOXOKEHHSI

TCCTYBaHH, PC3yJIbTAT OLIiHIOBaHHH, neperiag mpaBu-
JIbHUX Ta HC ITPABUIIBHUX ISilIII()]iiZI(:fi, kHonka «I[louatn
3aHOBO».

BuyoHaHHA
TECTIE

MepernAn
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A
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Pucynox 2 - Jliaepama npeyedenmie cucmemu

Ha pucyHky 3 HaBeZIeHO CTPYKTYypa CTOPIHKH TECTYBaHHSI.
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Pucynox 3. Cmpyxmypa cmopinku mecmyeanms
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CrpykTrypa mkepena inopmariii. baza ganux mi-
cruth Tabmmii: «Ilutanus» «Bigmosimes». Taommism
«IIutanus» Oyne MICTUTH PSIIKU: KOA NUTAHHS, IH-
TaHHS, NpUenHaHHS imoctparis. Tabmuus «Biamo-
BiJIb» MICTHTH PSJIKU: KOJ BIJTIOBIi, KO/ MATAHHS, Bi-
JIOBi/b, KoperyBaHHs (1 — mpaBuiIbHA BiNOBiIL 200
0 — He npaBUIbHA)

VY mporeci gociikeHHS 0yJI0 peTebHO BUBYEHO
OCTaHHI POOOTH MIOAO TECTyBaHHSA Ta Kiacudikaril
ciBpoOITHHUKIB. 3’scyBanocs, mo epeKTHBHA CICTEMa
TECTYBaHHA € BAXXJIMBUM 3acCO00M Ul MiIBHINEHHS
KBaJiikarii mpariBHUKIB i IIOKPALICHHS OCBITH B Op-
ragizamisx. Y pe3ynbTaTi OTO aHaNi3y CTaJo 3po3y-
M1J10, 110 HEOOXiJTHO CTBOPUTH Ta 3aIPOBAJANUTH 3PyUHY
Ta 00’ €KTUBHY CUCTEMY TECTyBaHHS, sika O jormoMoriia
OIIIHUTH 3HAHHS Ta HABUYKH CIIBPOOITHHKIB.

MeTot0 ToCHiPKeHHS 0YJI0 CTBOPEHHS Ta BIPOBa-
JUKEHHSI CUCTEMH TECTYBaHH:, sIKa I03BOJINIIA O OIHUTY-
BaTH Ta KOHTPOJIIOBATH 3HAHHS CIiBPOOITHHKIB IIBHU-
IKO Ta Jierko. Mera po0OTH mojsArana B TOMY, I00
MpOaHaIi3yBaTH OCTAHHI JOCIIPKEHHS B rarys3i, J0Ci-
IUTH HOPMAaTUBHY 6a3y Ta BUSHAYUTH HOTPEOH CIIiBPO-
OITHHKIB y MiABHUICHHI KBamidikarii. Kpim toro, 6ymo
pO3po0JIeHO mporpamMHe 3a0€3MeUeHHS IS TeCTy-
BaHHS, BU3HAYCHO 3HAHHS Ta HABMYKHU, HEOOXITHI IS
OIIiHKH.

Cucrema, 1110 po3po0IIsIEThCS, NPU3HAYEHA JUIS Te-
CTYBaHHS 3HaHb, 10 MOXXe €(EeKTHBHO BUKOPUCTOBY-
BATHCSI SIK U151 OLIIHKY KBaJTi(hikauii Ta KOMIIETEHTHOCTI

CIiBPOOITHUKIB, TaK 1 IS OI[IHKY 3HAHb B Pi3HUX raiy-
34X,

Taka cucrema cpusie npodeciiiHoMy po3BHTKY Ta
3pOCTaHHIO, 00’€KTUBHO BU3HAYAIOYH PIBEHb 3HAHb 1
KOMITIETEHIIH IpariBHUKIB. [l ycmilIHOro BIpoBa-
JDKEHHSI CUCTEMH Ba)KJIMBO BPaxOBYBaTH OCOOJIMBOCTI
KoMIaHii Ta motpebdu ii mepcoHaiy, a TakoK HepeKoHa-
THCSI, II0 TEXHOJIOTT Ta MporpaMHe 3a0e3Me4eHHs BH-
KOPHUCTOBYIOTHCS HAJICKHUM YHUHOM. YCITiX OpraHiza-
1ii B yMoBax Oi3Hec-cepeJOBHUIIa, IO MBUAKO 3MiHIO-
€TBCS, Ta KOHKYPEHTHOI OOpOTHOM 3aleKHTh Bif
e(QeKTHBHOT CHCTEMH TECTYBaHHS.
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