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Abstract

The study objective is to substantiate the modes of alternation of physical exercises and rest intervals in
the process of teaching series of tasks aimed at motor skills development in boys aged 14 years.

Materials and methods. The participants in the study were 40 boys aged 14. The children and their
parents were fully informed about all the features of the study and gave their consent to participate in the
experiment. To achieve the objective set, the following research methods were used: study and analysis of
scientific and methodological literature; pedagogical observation, timing of training tasks; pedagogical
experiment, methods of mathematical statistics, methods of mathematical experiment planning.

Results. The results of the analysis of variance and regression models show that the optimal mode of
performing series of training tasks is within the range of 6-12 exercise repetitions with rest intervals of
60-120 seconds. In the proposed matrix of factorial design, the selected step of factor variation is sufficient
to study the impact of different modes of physical exercises on the effectiveness of teaching children and

adolescents.

Conclusions. A 2*type experiment made it possible to examine the multifactorial structure of the process
of teaching boys aged 14, using the program of algorithmic instructions, to specify the optimal balance
between factors for their use when teaching physical exercises during physical education classes.

The best options for teaching series of tasks to boys aged 14 during physical education classes are: series

1 — 12 repetitions, rest interval of 120 s; series 2 — 12 repetitions, rest interval of 60 s; series 3 — 6
repetitions, rest interval of 60 s; series 4 — 12 repetitions, rest interval of 60 s; series 5 — 12 repetitions,
rest interval of 120 s; series 6 — 6 repetitions, rest interval of 60 s.

Keywords: boys, motor skills, training tasks, modes of exercises, factorial experiment.

Introduction

Current studies focus on discovering
regularities of motor skills development in children and
adolescents (Wright, 1999; Khudolii & Ivashchenko,
2014; Ivashchenko, 2016) as a basis for professional
excellence of physical education teachers (Rink, Jones,
Kirby, Mitchell and Doutis, 2007).

The research papers by Chernenko (2015), Ivash-
chenko, Iermakov, Khudolii, Yermakova, Cieslicka and
Harkusha (2018), Ivashchenko (2017) ascertained that
the effectiveness of motor skills development is influ-
enced by the modes of alternation of exercise repeti-
tions and rest intervals. According to Samuel, Zavdy,
Levav, Reuveny, Katz and Dubnov-Raz (2017), Balaban
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(2018), physical activity can both stimulate and nega-
tively affect cognitive activity and motor skills devel-
opment in children. Regression analysis performed on
the basis of a full 2" type factorial experiment data is an
effective method for defining optimal modes of alter-
nation of physical exercises and rest intervals during
physical education classes (Ivashchenko, 2016).

In their papers, Khudolii & Ivashchenko (2014), Lo-
patiev, Ivashchenko, Khudolii, Pjanylo, Chernenko and
Yermakova (2017) substantiated the concept of peda-
gogical experiment in studying the process of build-
ing motor skills and developing learning models. The
researchers ascertained the effectiveness of factorial
designs for studying the regularities of teaching chil-
dren and adolescents. The papers by Acher, Arca and
Sanmarti (2007), Chatzipanteli, Digelidis, Karatzoglidis
and Dean (2016) point to the importance of modeling in
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Table 1. Press headstand and handstand training program

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(proceed to training the next
exercise)

First series of training tasks — exercises for developing motor abilities

From stoop standing position, with the back against
stall bars, proceed to arch hang

Performed by jumping off both feet, hold
the position for 3-4 seconds

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

In prone position, bend arms and knees (5 times in
5-6 seconds)

Performed with maximum amplitude

If the student performs the exercise
for 5-6 seconds, proceed to the next
exercise

Second series o

f training tasks - starting and ending positions

From squatting position, lean forward, put the head
down on mat on the marking and evenly shift the
body weight to the head and arms

Hold the position for 3-4 seconds

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

Third series of training tasks —

actions without which the exercise performance is impossible

From squatting position, return to starting position
to perform a headstand and handstand. Straighten
the legs, transition to a headstand and handstand
with bent legs

Transition to headstand and handstand
should be done by straightening the legs

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

Fourth series of training tasks — teaching to control movement time and muscular effort

In kneeling position, bending and straightening of
the arms (5 times)

Bend the arms simultaneously with
straightening thelegs. Perform in 5 seconds

If the student performs the exercise
for 5-6 seconds, proceed to the next
exercise

Bending and straightening of the arms in stoop
standing position (5 times)

Plant the hands on the floor a step’s length
away from the toes. Perform in 5 seconds

If the student performs the exercise
for 5-6 seconds, proceed to the next
exercise

From normal standing position, lean forward, touch
the floor with the palms and, walking slowly on the
hands, adopt a prone position and return to starting
position in the same way

Do not bend knees when performing the
exercise. Perform in 6 seconds

If the student performs the exercise
for 5-6 seconds, proceed to the next
exercise

Fifth series of training tasks —

separate parts of the target exercise and preliminary exercises

From squatting position, return to starting position
to perform a headstand and handstand. Straighten
the legs, transition to a headstand and handstand
with bent legs

Straighten the back and hold balance with
bent legs for 3-4 seconds

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

Perform a headstand and handstand, back and legs
against the wall, with assistance

Focus on the exercise technique

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

Sixth series of training tasks — performing the whole exercise

Perform a headstand and handstand, back and legs
against the wall, without assistance

Hold the headstand and handstand for 3-4
seconds

If the student performs the exercise
correctly three times in a row, proceed
to the next exercise

Headstand and handstand without assistance

Hold the headstand and handstand for 3-4
seconds

Correct performance of the series at
the third attempt

children’s cognitive activity. According to Garcia-Moya,
Moreno and Jiménez-Iglesias (2012), Wang, Karns, and
Meredith (2003), the use of factorial designs in studies
involving adolescents and children helps to obtain ob-
jective information about the dynamics of physical de-
velopment. The validity of using a full 2* type factorial
experiment is confirmed by the data of Correa, Grima,
and Tort-Martorell (2009, 2012), Kapkan, Khudolii and
Bartik (2018, 2019).

An important element in building motor skills is
pedagogical control of motor abilities development and
the dynamics of proficiency level in physical exercises
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(Khudolii, & Iermakov, 2011; Ivashchenko, 2016). Dis-
criminant analysis is an effective method for assessing
schoolchildren’s state. It allows to classify schoolchil-
dren by the level of motor skills development (Cantell,
Smyth, & Ahonen, 2003; Donovan, Mercier, & Phillips,
2015), as well as to determine the informative value of a
test battery for assessing the impact of physical training
on the basic motor competences (Herrmann, Gerlach,
& Seelig, 2016; Ivashchenko, 2016; Kapkan, Khudolii,
& Bartik, 2018).

Thus, physical exercises modes in the process of ac-
quisition of series of training tasks within programmed
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learning remain underexplored. The problem of control
over schoolchildren’s learning process needs further
research.

The study objective is to substantiate the modes of
alternation of physical exercises and rest intervals in the
process of teaching series of tasks aimed at motor skills
development in boys aged 14 years.

Materials and methods

Study participants

The participants in the study were 40 boys aged
14. The children and their parents were fully informed
about all the features of the study and gave their consent
to participate in the experiment.

Study organization

To achieve the objective set, the following research
methods were used: study and analysis of scientific and
methodological literature; pedagogical observation,
timing of training tasks; pedagogical experiment, meth-
ods of mathematical statistics, methods of mathemati-
cal experiment planning.

During the learning process, the study used a meth-
od of algorithmic instructions. The press headstand and
handstand training program included training tasks
given in Table 1. The student could proceed to the next
exercise only after a correct performance of the previ-
ous exercise on three consecutive attempts. The number
of repetitions needed to teach exercises in each series
of training tasks was recorded. The level of proficiency
in the physical exercises performance was determined
by the alternative method: “performed” or “failed”. A
technically correct performance of the exercise gave the
students “1” point; a failure to perform the exercise gave
them “0” entered in the protocol.

To achieve the objective set, the study examined
the effect of different variants of exercises, specifi-
cally: the number of repetitions (x,) and rest inter-
vals (x,) on mastering a press headstand technique. The
boys aged 14 were divided into four groups according
to the experiment plan. The differences between the
groups in the lesson plan resulted from the factorial
experiment conditions presented in Table 2. The bot-
tom and top levels of the factors were chosen based on
the data provided by Khudolii and Ivashchenko (2014),
Ivashchenko (2016), Chernenko (2015), and were lim-
ited to the lesson framework.

Statistical analysis

The paper used the methods of analyzing the results
of mathematical experiment planning of a full 2* type
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Table 2. 2> type factorial design

Variants of
exercises

Modes of training

Repetition number Rest interval

1 6- 60-
2 12+ 60-
3 6- 120+
4 12+ 120+

factorial experiment (Khudolii & Ivashchenko, 2014;
Ivashchenko, 2016). The study materials were processed
by the IBM SPSS 20 statistical analysis software.

The study protocol was approved by the Ethical
Committee of the University. In addition, the chil-
dren and their parents or legal guardians were fully in-
formed about all the features of the study, and a signed
informed-consent document was obtained from all the
parents.

Study results

Table 3 shows the results of analysis of a full 22 type

factorial experiment.

The analysis of regression equations allowed us to

conclude that:

o in the first series of training tasks, the most
influential factor is the duration of rest interval
(x,), the second most influential factor is the
relationship between the number of repetitions
and rest intervals (x x,), the third - the number
of repetitions (x1). To improve the effectiveness
oftraining, itis necessary to increase the number
of repetitions from 6 to 12 times and increase
rest intervals (x,) from 60 to 120 seconds.

 in the second series of training tasks, the most
influential factor is the number of repetitions
(x,), the duration of rest interval (x,) and the
relationship between the number of repetitions
and rest interval (x,x,) are far less influential.
To improve the effectiveness of training, it is
necessary to increase the number of repetitions
from 6 to 12 times and reduce the rest interval
from 120 to 60 seconds.

+ in the third series of training tasks, the most
influential factor is the duration of rest interval
(x,), the second most influential factor is the
relationship between the number of repetitions
and rest interval (x x,), the third — the number
of repetitions (x,). To improve the effectiveness
of training, it is necessary to reduce the number
of repetitions from 12 to 6 times and reduce the
rest interval from 120 to 60 seconds.

o in the fourth series of training tasks, the most
influential factor is the duration of rest interval
(x,), the second most influential factor is the
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Table 3. Results of analysis of a full 2* type factorial experiment. Boys aged 14

Series of train- Regression equations Percentage contribution to achievement
ing tasks of target indicator
X, X, XX,
1 Y = 6.925 + 1.475x, + 1.875x, + 1.725x x, 25 40 34
2 Y =9.075 + 2.225x, 93 3 2
3 Y =13.9 - 1.15x, - 1.05x,x, 12 47 39
4 Y =13.6 + 0.85x, + 2.2x, - 1.15x x, 10 70 19
5 Y =9.35 + 1.55x, + 1.4x x, 2 53 44
6 Y =8.425 - 1.075x, - 2.775x x, 13 0 86

TM®B, 2019, Tom 19, N 3

relationship between the number of repetitions
and rest interval (x x,), the third - the number
of repetitions (x,). To improve the effectiveness
of training, it is necessary to increase the
number of repetitions from 6 to 12 times and
reduce the rest interval from 120 to 60 seconds.
in the fifth series of training tasks, the most
influential factor is the duration of rest interval
(x,), the relationship between the number of
repetitions and rest interval (x,x,) and the
number of repetitions (x) are less influential.
To improve the effectiveness of training, it is
necessary to increase the number of repetitions
from 6 to 12 times and the rest interval (x,)
from 60 to 120 seconds.

in the sixth series of training tasks, the most
influential factor is the relationship between the
number of repetitions and rest interval (x x,),
the second most influential factor is the number
of repetitions (x,). To improve the effectiveness
of training, it is necessary to reduce the number
of repetitions from 12 to 6 times and reduce the
rest interval from 120 to 60 seconds.

The analysis of variance shows:

in the first series of training tasks, the learning
process is most influenced by the second
factor (x,), the percentage contribution is 40 %,
as well as by the relationship between both
factors (x,x,), the percentage contribution is
34 %, and the first factor (x,), the percentage
contribution is 25 %;

in the second series of training tasks, the
learning process is most influenced by the
first factor (x,), the percentage contribution
is 93 %, the second factor (x,), the percentage
contribution is 3 %, and the relationship
between both factors (x,x)), the percentage
contribution is 2 %;

in the third series of training tasks, the learning
process is most influenced by the second
factor (x,), the percentage contribution is 47 %,
as well as by the relationship between both

factors (x,x,), the percentage contribution is
39 %, and the first factor (x,), the percentage
contribution is 12 %j;

o in the fourth series of training tasks, the
learning process is most influenced by the
second factor (x,), the percentage contribution
is 70 %, as well as by the relationship between
both factors (x,x,), the percentage contribution
is 19 %, and the first factor (x,), the percentage
contribution is 10 %;

o in the fifth series of training tasks, the learning
process is most influenced by the second
factor (x,), the percentage contribution is
53 %, as well as by the relationship between
both factors (x,x,), the percentage contribution
is 44 %, the first factor (x ), the percentage
contribution is 20 %;

« in the sixth series of training tasks, the learning
process is most influenced by the relationship
between both factors (x,x)), the percentage
contribution is 86 %, the first factor (x ), the
percentage contribution is 13 %.

Consequently, the best options for teaching series of

tasks to boys aged 14 are:

series 1 — 12 repetitions, rest interval of 120 s;

series 2 — 12 repetitions, rest interval of 60 s;

series 3 — 6 repetitions, rest interval of 60 s;

series 4 — 12 repetitions, rest interval of 60 s;

series 5 — 12 repetitions, rest interval of 120 s;

series 6 — 6 repetitions, rest interval of 60 s.

Discussion

The study assumed that the effectiveness of acquisi-
tion of series of training tasks depends on the mode of
alternation of exercises and rest intervals. The results
of the analysis of variance and regression models show
that the optimal mode of performing series of training
tasks is within the range of 6-12 exercise repetitions
with rest intervals of 60-120 seconds. In the proposed
matrix of factorial design, the selected step of factor
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variation is sufficient to study the impact of different
modes of physical exercises on the effectiveness of
teaching children and adolescents (Table 2).

The findings enhance and supplement the data ob-
tained by Khudolii, and Ivashchenko (2014), Ivashchen-
ko (2016) on the effectiveness of using factorial designs
when studying children’s and adolescents’ learning pro-
cess and motor abilities development; Kapkan’s (2015)
data on the possibility of improving the effectiveness
of the learning process based on the analysis of regres-
sion models and calculation of modes of alternation of
physical exercises and rest intervals in the process of
motor skills development in schoolchildren aged 14-15
during physical education classes. The findings confirm
Ivashchenko’s (2016) data showing that a full factorial
experiment method makes it possible to mathematical-
ly describe the process in some local area of the factorial
space around the point with the coordinates of the n-
dimensional space and to verify the regression model;
allows to evaluate the effectiveness and reliability of
a 2’ type factorial design in determining the effects of
different modes of training on the change in children’s
functional state and ability to learn movements.

According to Garcia-Moya, Moreno, and Jiménez-
Iglesias (2012), Wang, Karns, and Meredith (2003), the
use of factorial designs in studies involving adolescents
and children increases the objectivity of evaluation of
their development indicators. The effectiveness of us-
ing a full 2 type factorial experiment, the objectivity of
data obtained through factorial designs are confirmed
by the data of Correa et al. (2009, 2012), Ivashchenko,
Khudolii, Iermakov, Chernenko, and Honcharenko
(2018).

The data obtained supplement the studies by
Chernenko (2015), Ivashchenko, Abdulkhalikova, and
Cieslicka (2017), Ivashchenko, Khudolii, Iermakov, and
Harkusha (2017) that found that the control over the
learning process is more effective if the modes of teach-
ing are defined based on regression models.

Conclusions

A 2*type experiment made it possible to study the
multifactorial structure of the process of teaching boys
aged 14, using the program of algorithmic instructions,
to specify the optimal balance between factors for their
use when teaching physical exercises during physical
education classes.

The best options for teaching series of tasks to boys
aged 14 during physical education classes are:

series 1 — 12 repetitions, rest interval of 120 s;

series 2 — 12 repetitions, rest interval of 60 s;

series 3 — 6 repetitions, rest interval of 60 s;

series 4 — 12 repetitions, rest interval of 60 s;

series 5 — 12 repetitions, rest interval of 120 s;
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series 6 — 6 repetitions, rest interval of 60 s.

The prospect for further exploration is to study
the regularities of teaching physical exercises to boys
aged 15.
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OOPMYBAHHA PYXOBUX HABUYOK: ONTUMI3ALIA
PEXXUMY HABYAHHA XN10MLUIB 14 POKIB

Kankan O.0.', Xygoniit O.M.? Baprik II.”
'ITon6acpka HallioHaIbHA aKaeMis OyJiBHMIITBA i apXiTeKTypu
*XapkiBcbKuil HallioHaIbHMIT TTefarorivamit yHiBepcutet imMeri I.C. CxoBoponn

*YuiBepcureT Mates bens

Pedepar. Crarts: 7 c., 3 Tabmn., 26 mxeperno.

Merta goCmiyKeHHA — OOTpYHTYBaTH
PEeXUMM 4epryBaHHs BUKOHaHH:A (QisMYHUX BIpaB Ta
iHTepBaliB BiIlTOYMHKY y IIpOLIeCi HABYaHHA Cepiii 3a-
BJIaHb CIPSMOBAHVX Ha (POPMYBaHHs PyXOBMX HaBU-
YOK Y XJIONLIB 14 pOKiB.

Marepianu i MeTogu. YYacHUKAMU JOCTiIKeHHA
Oynu 40 xymomuuKiB y Bini 14 pokis. [litu Ta ixHi 6aTbKu
Oynu noBHicTIO MoiH(OpMOBaHi PO BCi 0cOOMMBOCTI
TOCITIIPKEHH Ta IIOTOAN/INCS B3ATH y4acThb B eKCIIepH-
MeHTi. [l JOCATHEHH: OCTaB/IeHOI MeTH OY/IM BUKO-
pUcTaHi TaKi METOAM JHOCTI[)KEHHA: BUBYEHHA Ta aHa-
71i3 HayKOBOI Ta METOAWYHOI TiTepaTypu; MeJaroriyte
CIIOCTEPEXKEHHA, XPOHOMETPaXk BUKOHAHHA HaBYaJlb-
HUX 3aBJJaHb; MEefaroriyHmuil eKCIepUMEHT, MEeTOAU
MaTeMaTU4YHOI CTaTUCTUKY, METOAY MaTe€MaTUIHOTO
IIJTAHYBAHHSA €KCIIEPYIMEHTY.

PesynpraTu. Pesynbratu mucrnepciiiHOro aHaji3y
Ta perpeciiHuX MoJeselt CBifiuaTh, o B fialla3oHi 6-12
IIOBTOPEHD BIIPaBM 3 iHTepBaIaMy Binmo4nHKy 60-120
C 3HAXO[UTHCA ONTUMAIbHUIN PEXUM BUKOHAHHA Ce-
Ppill HABYAJIbHMX 3aB/IaHb. Y 3alIPOIIOHOBAHIN MaTpUIIi
11aHy (aKTOPHOTO eKCIIepUMEHTY BIOpaHMit KPOK Ba-

piroBaHH: GaKTOPIB € JOCTATHIM [IJIs1 BUBUYEHHSI BIUIN-
BY Pi3HUX peXMMiB BUKOHAaHHA (QisMYHMX BIpPaB Ha
edeKTUBHICTh HaBYAHHS JiTell i MiTiTKiB.

BucHoBku. ExciepumenT Tumy 2° HajaB 3MOTY
fociguTy 6aratopakTOpHY CTPYKTYPY IpOLecy Ha-
BYAaHHsA XJIONLIB 14 poOKiB 3a MpOrpaMoI0 aarOpPUT-
MIYHKX POSNOPALKEHb, YTOYHUTH ONTUMA/bHI CIIiB-
BifHOIIEHHA (aKTOPiB /1A IX BUKOPUCTAHHA y HEPiof
HaBYaHHA (Qi3sMYHMX BIIpaB IiJ 4ac ypoKiB ¢isndyHOI
KYJIBTyPH.

OnrumanbHUMU BapiaHTaMM YMOB HaBYaHHA ce-
pisiM 3aBmaHb xo0m1iBl4 pokiB Ha ypokax ¢i3naHO]
KynpTypu €: 1 cepia — 12 moBTOpeHb, iHTEpBal Bif-
noymHKy 120 ¢; 2 cepia — 12 moBTOpeHb, iHTepBan
Bifmounuky 60 ¢; 3 cepia — 6 IOBTOpPEHb, IHTEPBA
BignmounHKy 60 ¢; 4 cepia — 12 MOBTOpeHD, iHTEpBaAN
BifnmounHKy 60 ¢; 5 cepis — 12 moBTOpeHb, iHTEpBa
BignmounHky 120 ¢; 6 cepia — 6 IOBTOpEHb, iHTEpBa
Bifmo4mHKy 60 c.

Knrouosi cmoBa: xyjonni, pyxoBi HaBMYKM, Ha-
BYQ/IbHi 3aBJaHH:A, PeXKVMMU BMKOHAHHS BIIPaB, (ak-
TOPHMII €KCIIEPUMEHT.

OOPMUWUPOBAHUE ABUTATEJIbHbIX HABbIKOB:
onTUMU3ALNA PEMUMA OBYYEHUA PEBAT 14 JIET

Kankan E.A.', Xynoneit O.H.%, baprux I1.°
!'ITonbacckast rocyilapCTBeHHAsI MALIVTHOCTPOUTEIbHASI aKaZeMus
*XapbKOBCKMIT HAI[MOHAIBHBIN Ilefarorndecknit yuusepcuteT uMenn I. C. CKkoBOpobI

*YuuBepcuret Mares bens

Pedepat. Crarpsa: 7 c., 3 TabJL., 26 UCTOYHMUK.

Ilenp uccnemoBaHmMsA — 0OOCHOBATH
PEXMMBI 4YepeLOBaHMSA BBINONTHEHUS (PU3UIeCKUX
YIpa)XHEHUI ¥ MHTEpPBAjIOB OTAbIXa B IIpoljecce 06-
y4YeHUs cepuil 3alaHnil HallpaB/IeHHbIX Ha POPMUPO-
BaHII€ IBUTATe/IbHBIX HABBIKOB Y peOsT 14 neT.
Marepuanbl M MeTOABI. YYaCTHUKAMU VCCTIENO-
BaHMs 6bUtM 40 MabYMKOB B BospacTe 14 yet. [etn
U UX PORMUTENN ObUIM MOTHOCTHIO MHPOPMUPOBAHBI
000 Bcex 0COOEHHOCTSAX MCCTIEOBAHYIS Y COTTIACUIIICH
IPUHATD yYacTye B 9KcIepuMeHTe. [/ OCTIOKeHMs
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TIOCTAB/IEHHOI! LieV OBUIN UCTIONb30BaHbI CIeA YOI e
METOJIbI MICC/IEIOBAHNA: ISyYeHNE Y aHAIN3 HAyYHO 1
MeTOZIMYIeCKOII TNTEePaTYphl; IIefarornieckoe Habmo-
JieHJie, XPOHOMETPUPOBaHNe BBIIIOTHEHNS y4eOHbIX
3a/IaHMIT; TIEJarOTMYeCKNI SKCIIEPUMEHT, METO/bI Ma-
TE€MATU4YeCKO CTaTUCTUKI, METO/IbI MaTEMaTIY€CKOTO
ITAHMPOBAaHMA SKCIIEpPUMEHTA.

Pesynbrarbl. PesynbTaThl IMCIIEPCYOHHOTO aHATIN -
3a M perpeCCUOHHBIX MOJEEN CBUIETENbCTBYIOT, 4YTO B
muanasoHe 6—12 MOBTOpEHMI yIIPaXKHEHNA C MUHTEPBa-
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nmaMu otpbixa 60-120 ¢ HaxXOAUTCA ONTUMAIbHBIN pe-
JKVIM BBITIO/THEHNS cepuit y4eOHBIX 3ajjaHmit. B mpen-
JlaraeMoli MaTpiuie I1aHa (aKTOPHOTO 9KCIIepYMEeHTa
BBIOpaHBIil IIar BapbupoBaHMsA HAKTOPOB SIBIISAETCS
JIOCTATOYHBIM I U3Y4YEHNS BIUAHUA PAa3/INYHBIX pe-
JKMIMOB BBINIOJTHEHMs (PUBMYECKUX YNPAKHEHUI Ha
3¢ dexTMBHOCTD 00yUYeHNUs [leTell U TOAPOCTKOB.

BpIBoabI. DKCIIepUMEHT THIIA 27 TPETOCTaBUII BO3-
MO>KHOCTbD MICCIIEIOBATh MHOTO(AKTOPHYIO CTPYKTYPY
nporecca o0ydeHs pebsAT 14 et o nporpaMme auro-
PUTMUYECKVX IIPEANNCAHNI, YTOYHUTD ONTYMA/IbHbIE
COOTHOIIEHN (PAaKTOPOB /IS UX VICIO/Ib30BAHNA B T1e-
proxn o6ydeHns GU3MUECKUX YIPaKHEHUI Ha ypOKax
(U3NIeCKON KY/IbTYPBL

OnTuMaabHBIMU BapMaHTaMM YC/IOBUIT 00y4eHMA
cepusAM 3afiaHMit pe6AT14 1eT Ha ypoKax pu3NIecKoi
KY/IbTYPbI ABNAIOTCA: 1 cepusa — 12 MOBTOpeHMIA, VH-
TepBa orfbixa 120 ¢; 2 cepma — 12 noBTOpeHMIt, MH-
TepBaj oTAbIXa 60 ¢; 3 cepusa — 6 MIOBTOPEHMIL, MHTEP-
Bas oTAbIxa 60 c; 4 cepus — 12 MOBTOPEHMIL, MUHTEPBAI
otabixa 60 ¢; 5 cepusa — 12 MOBTOpeHMI, MHTEpBal
orgbixa 120 ¢; 6 cepusa — 6 MOBTOPEHUI, MHTEPBA
otabixa 60 c.

KnroueBbie coBa: pebsirta, BUraTe/ibHble HaBbI-
KI1, y4eOHbIe 3aJJaHNsA, PEXXVIMbI BBIITOTHEHVS YIIPaXK-
HeHMIt, GaKTOPHBIN IKCIIEPUMEHT.
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