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CUCTEMATAS3AIIISA TA IPAKTHYHA PEAJIIBAIISA KIACUYHUX METOAIB
SHAXO/KEHHS IIJIOLII JOBIJIBHOI'O TPUKYTHHUKA
Jybuax B.M.

Kanouoam mexuiunux nayx, ooyenm BiHHuybKuil HayioHAIbHULL aepapHull yHieepcumenmn,

M. Binnuys, Ykpaina

SYSTEMATIZATION AND PRACTICAL IMPLEMENTATION OF CLASSICAL METHODS OF
FINDING THE AREA OF AN ANOTHER TRIANGLE

Dubchak V.

Candidate of Technical Sciences, Associate Professor Vinnytsia National Agrarian University,

AHoTaNis

Vinnytsia, Ukraine

B nmaniit po060OTi MPUBOIATHCS 1 PEaTi3yOThCS BIAMOBIIHUMHI OOYUCICHHSIMY HAWOLIBII BiIOMI SK B €JIeMEH-
TapHIN TaK i BUIIH MaTEeMAaTHUII KJIACHYHI CIIOCOOM 3HAXO KEHHSI TUIOII JIOBUTEHO B3SITOTO TPUKYTHHKA. Peaiza-
Iisl CyTi OOYMCIIEHb KOXKHOT TaKO1 METOJUKH OJHOYACHO CBIIYMTH MPO BIAMOBIIHI MOXKJIMBOCTI Ta MEPEBard 4u

He[[OJ'IiKI/I KOXXHOI'O 3 TAKUX MeTOI[iB.
Abstract

In the given work the most known in both elementary and higher mathematics classical ways of finding the
area of an arbitrarily taken triangle are resulted and realized by the corresponding calculations. The implementation
of the essence of the calculations of each of these methods simultaneously indicates the corresponding
opportunities and advantages or disadvantages of each of these methods.

KurouoBi cioBa: wioma TpukyTHHKa, hopmyna ['epoHa, BeTopH, ZOOYTKH BEKTOPiB, O3HAYCHHUN 1HTETPa,

MoIBIHHMI iHTerpai, hopmyna ['piHa.

Keywords: area of a triangle, Heron's formula, winds, products of vectors, denoted integral, double integral,

Green's formula.

Beryn. TpukyTHUK B Takiil HayIli, sSIK MaTeMaTHuKa
€ OJTHI€I0 3 HAHTOJIOBHIIINX T€OMETPHUHHX QIryp, 1 BU-
3HAYCHHS HOTO IJIOMI — MOKHA BBAYKATH aKTyaIbHOIO
3 IaBHIX 4aciB 3aja4cto. B ememeHTapHiil i BHIIIH Ma-
TEMATHIIl iICHy€ BeNWKa KUTBKICTh PI3HUX METOMIB i
cnoco0iB 3HAXOKEHHs TUIONi TpUKyTHHKA [1-5], 1 B
iii poOOTI Ha KOHKPETHOMY MpPHKIAAi MOPIBHIEMO
HAMrOJIOBHIIIII 13 HUX.

MeToro 1aH0l poOOTH € CHCTEMAaTH3Allis BITOMHUX

&

B MaTE€MaTHIli METOJIB 3HAXOKCHHS IUIONI TPUKYT-
HUKa 1 HOPIBHSUIBHUH aHali3 3aCTOCYBaHb KOXKHOTO 3
MIPUBEICHUX METOIIB Ha 0a31 KOHKPETHOT 3a/adi.

Buknag ocHoBHoro marepiaiy. lns neoro 3a-
JIaMO Ha IUTOLIMHI JOBUIBHUI TPUKYTHHUK B IEKapTOBUX
KOOpANHATAX:

1). HaitBizomima 3 mKiTbHOTO KypCy MaTEMaTHKH
(dbopMyia 3HAXOJPKEHHS TUIONII TPUKYTHHKA 33 JIOMO-
MOT0I0 HOT0 OCHOBH Ta BUCOTH (puc.1):

Ml B
A

Ll
P F

Puc. 1. Tpuxymnux ABC na xoopounammuiti niowuni
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(A(_2)3)1 B(4’4), C(z,'l))

1

SnaBc = EAC X hg. 1)
Ockinekn AC = [AC| = 4V2,
piBHstHHS ctopoHn AC 3HaiiieMo K piBHSHHS HPsAMOI uepe3 J1Bi 3a1aHi Touku: X +y —1 =0,

Tomi hg = |4+;§ 1 \/7_ ;Tomy SAABC = 2+/2 - % = 14 (xB. o11.).

2). Binoma ¢opmyna I'epoHa: B KOHKpETHil MpakTUUHIA cuTyalil 1aHa GpopMyia € He caMOI0 3pyYHOIO 3
TOYKH 30py KUTBKOCTI aireOpaiuHuX OO0YMCIICHB, aje JJs MOPIBHSHHS MPOBEIEMO BiATIOBIAHI OOYHCIICHHS 3a ii
JOTIIOMOT010. MaeMo

AC=b=4v2, BC=a=+29, AB=c=+37,

__a+b+c _ \32+V29+V37
2 2

(a+b+c) (a+b—c)(a—b+c)(—a+b+c) _
2 2 2 2 -

S=\p(p - )p-b)p - o) =J

%\/((a +b)2—c2)(c— (a+b)?) = %\/(zm\/ﬁ +24)(2v29V32 — 24)

L J(zmm +24)(2V29V32 — 24)=1VE 2932 = 28 =
V3136 = 14, @)

3) [ieBnM Ta 3pyYHHM € 3HaXOPKSHHS ILIOMII JAaHOTO TPHUKYTHHKA Yepe3 3aCTOCYBaHHS BEKTOPHOTO TOOYTKY
BEKTOPIB. [y 1bOTo BBEIEMO Ha OCHOBI KOOPIMHAT BEPIIMH TPUKYTHHKA OyAb-sIKi IBa HE KOJIIHEApHI BEKTOPH:

AB{6:1}, AC{4;—4} Toxi

I L
Saasc =§|AB><AC| = 1 0| =2|-7k| =14 (3)
4 —4 0

(tyT i,j,K - omuHIYHI BekTOPH).
4). 11 x mmoma Mosxe OyTH 3HaiiIeHa 3aCTOCYBaHHIM CKAISIPHOTO TOOYTKY, a came:
Spasc =3bc [1- (J;'C;—Cq)z = 2V2V37 - |1 - (Fem)? = 23732 — 400 = 14. (4)
[Tnoma faHHOTO TPUKYTHHKA MOXKE OyTH TaKOX 3HAi/ICHA IHTErpabHUM YHCIICHHSIM, Yepe3 J0JIaTKh O3Ha-
YEHHOT0, KPaTHOTO Ta KPUBOJIIHIHHOTO 1HTETpaliB.
5). 3a 1OMOMOT00 03HAYEHHOTO IHTErpajly mioma TpukyTHuKa ABC 3HaX0AUThCS HACTYITHUM YHHOM:

Snapc = Sarmp + Sarmc (5)
. . X 10 .
OCKinbKY piBHAHHS CTOPOHH AB Gy/e BU3HAYATHCE K Y = =+ Toxi

—j [X 10)d —5(2 +1)- 3-%(4-%) 4+%(%— ) 1=

2
_1 X L 20x ‘fz_g_EJrl 126 70 _ -14
6 2 5 10 6 10

6). O6umcanmo oy TpukyTHHKa ABC 3a 10mMoMoror moaBiifHOTo iHTerpajia, To0To:

Sasc = jjdXdy

Dagc (6)
Jliist BOTO 1Ie pa3 3aaMo CTOPOHU TPUKYTHUKA MO0 PiBHAHHSIMU
AC:x+y-1=0,a00y = 1-x
AB: x-6y-20 = 0,200 y = §+ ?
BC: 5x-2y-12 = 0, spizxn y = = — 6.
Tomi

x10 xlO
SABC_J.Z dx+f6x+1 dY+I4dXI6 3dy jz( +1€—1j Jﬂ( 3 2X+6)dX:

1 Zx2+14x oL 28x—zx 28 14
6\2 3 2

_|_
3 3

14
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7). 3rigHo dopmysu ['piHa rrora TPUKY THHKA Yepe3 KpUBOIIHIHHIH iHTerpain Moke OyTH 3HaliieHa HACTYII-
HUM YHHOM:

Spec = § xdy — ydx )

2 nce
2
Spec = §Xdy ydx——jxdy ydx + = dey ydx + = dey ydx—— I (x(=dx)— (1 - x)dx) +
2 s 27
4 -2 2
+1J.(x —dx - (§x—6jdxj+lj'(xldx (x+10] j I l_|.6dx+
2] 2 23" 6 ) 23
4
+1J‘ E :—1x32+3x“2‘+§xf2:—1 1+12- 6+§+E:14
2) 3 2 3 33

8).3 ycix HaBeIeHUX BUINE PI3HOMAHITHUX IMiJXO/IB i CITOCO0IB OOYUCIICHHS IO TPUKYTHHKA [5] B Oiib-
IIOCTi BUI/IKIB, KOJI CTOPOHH, BUCOTH JJAHOTO TPUKYTHHKA HE TapajielbHi KOOPAMHATHUM OCSIM, OJTHI CIIOCOOH
moTpeOyIOTh OOYHCICHHS 03HAYCHNX, HABITh KPATHUX YW KPUBOIHIHHIX IHTETpaiB, iHIII CIOCOOH X0U i € 3 Ky-
pcy LIKONH, K, HApHUKIa, popMyna ['epoHa, aje MarOTh He 3aBXKIH €IEMEHTapHI anreOpaidHi pilleHHs, B el
gac po0oTa 3 ippanioHaIbHIMHU BHPa3aMHU cama 1o co0i He € MPOCTOI0 , 0COOIMBO IS YUHIB CEPEIHBOT IIKOJH,
AK1 TUTBKH pO3MOYaIy 3HAHOMCTBO 3 TAKMMHU BHIAMH PIllIeHb, Y CTYIEHTIB YHIBEPCHUTETIB Ta iHCTUTYTiB. Haii-
mpocTimmM 0y0 6 BUKOPUCTATH BiIOMY BCIM IIKUTHHY (OPMYITy OOUMCIIEHHS IUIOMI TPUKYTHHKA, BOHA Ma€ BU-

Ty - S N ah/2, i sKo mpH 1FOMY OCHOBA & YW BHCOTA h mapanensHi OHIN i3 KOOpAWHATHUX OCeH, TOmi

3p0O3yMiJIo, 110 HaBmaku N uu a Oyje mapaiebHOK MPOTHUICKHIN KOOpAUHATHIN oci. TOMy TOBXHHU BiAPi3KiB,
SIKi TTapajiebHi OAHIH 3 JaHWX KOOPAWHATHUX OCEH, JITKO 3HAXOIAThCS, aJDKE B3/IOBXK KOXKHOTO HANPSIMKY a0o
X=const abo y=const. Tomy a1 IpuBEACHOTO B AaHIN PoOOTI TPUKYTHHUKA MOYKHA BUKOPHCTATH OLIBII ONTHMA-
JBHAN CTIOCiO U1 00UMCIIeHHS HOTO IO, OCHOBAHUH JIMIIIE Ha BUIIE 3rafaHii hopmyIi

S =ann. (8)

[ITo6 BUKOpPUCTATH NAaHUHA CIIOCIO HABKOJIO TPUKYTHHKA (SIKIIO 1€ JOBUIHHUN TPUKYTHHK) OMHUIIEMO MIPSIMO-

KyTHUK, CTOPOHH SIKOTO OYAyTb MapalielibHi KOOPIUHATHUM OCSIM, B 1€l Yac BEPUIMHH JAHOTO TPUKYTHHKA OYyTh
HaJIe)KaTh CTOPOHAM JIaHOTO MPSIMOKYTHHKA.

A(-2;3), B(4;4), C(2;-1) AABC - TpUKYTHHK, IJIOIILY SIKOTO HeoOxiaHo 3HaliTin. PMBF- 100y 1oBanuii mpsi-
MOKYTHHK, SIKH Bi/IMTOBITHO ONMMMCAaHUH HABKOJIO BCTAHOBIICHOTO TPUKYTHHKA, CTOPOHH SKOTO 33JJAF0ThCST TAKHMU

PIBHSHHSIMU:
PM:x=C,, PFy=C,»

FBZX:CZ, MB:y:C4.

TyT Ci - [I€ KOHCTaHTH, 3HAYCHHA AKUX BCTAHOBJIIOIOTHCA, ONTMPAOYMCh Ha 3HAYCHHA KOOpANHAT BEPIINHU

Z A, B, C 04aTKOBOTO TPHKYTHHKA, & CAME:
C,=min(X,, Xg» Xc) = Min(=2,4,2) = -2, otxe C, =~
C,=max(X,s X5+ Xo) =Max(-2,4,2) =4, orxe C, =
Tax snom, PF=MB=|C, — C | =[4 - (-2)| =
= min(yA, yB , yc) =min(3,4,—1) =—1, orxe C3 =—
C,=max( Y. VY, YJ)=max34-1)=—4, omxe C.=
Toai MP=BF=|C, — C, =4 - (-1 =

[Ticns monepeaHix Aiii erko 3HaiiTu mioiy npssmokytHuka DMBF:

S =PF-PM =6-5=30.

Aai, 3posymino, Saaec = Spmer ~ Saapc T Saame T SACBF'

[I7omi TphOX TPUKYTHUKIB SIKi OyJTH CTBOPEHI 32 PaXxyHOK ONMHCAHOTO MPSIMOKYTHHKA JIETKO 3HAXOMIATHCH,
OCKIJIbKH BOHH — IPSIMOKYTHI, 1 IX CTOPOHH $IKi € KaTeTaMH MapajeibHi (IepIeHAnKYJIISIpHI) KOOPIUHATHUM OCSIM.



24

Slovak international scientific journal # 41, (2020)

Tenep M0keMO 3HANTH I11i KATETH 3a TOTIOMOT'0I0 3HAYCHb 3HAMCHUX KOHCTAHT Cl , C2 , C 3 C 4

P(C,.C)=P(-2-1), M(C,.C)=M(-24), B(44), F(C,.C)=F(6-)

Toni

AP=Y,-Y,=3-(D=4,

AM =PM — AP=5-4=1

PC=%.-X,=2—-(-2)=4, CF=PF-PC=6-4=2.

ToMy I0mmi JONOMIXHHUX TPUKYTHHKIB MOKYTh OyTH 3HAMICHI TAKUM YHHOM:

SAAPC:%AP-PC:%-4-4:8
SAAMB:%AM-MB:%-LG:B
1 1

SACBF :ECFFB:§25:5

OCTaTOYHO MA€EMO:

S agc =30—(8+3+5) =14.

BucHoBok. Takum unHOM, B 1aHiil poOOTI cucTe-
MaTH30BaHO 1 HA OCHOBI KOHKPETHOTO MPHUKIAIY MPO-
JIEMOHCTPOBAHO [0 HAaHOUIBII BIAOMHX KJIACHYHUX
METOJIMK BCTAHOBJICHHS IUIOLIl JIOBUIBHOTO TPHUKYT-
HHKa sIK 3ac00aMU eJIeMEeHTapHOI TaK i BUILOi MaTema-
TukU. Bel mi crmocobu 3 omHOTO OOKY B3a€MO3B’s3aHi
MiX c000¥0, 3 IHIIIOTO — MTOTPEOYIOTH Pi3HOI KITBKOCTI
Iiif MateMaTnaHHX obOuuMcieHb. Ha maHOMYy KOHKpeT-
HOMY TIPHKJIaIi MOKEMO TIOPIBHATH CTYIIEHI TeX-
HIYHAX MOKJIMBOCTEH y pearizallii KOXHOTO 3 MpHUBe-
JIEHUX METOJIB, IHIWBIAyalbHO BiJIalOYM IEpeBary
TOMY YH iHIIOMY 3 HaBEJICHHUX IIJISIXiB BHPIIICHHS KOH-
KPETHOT MaTeMaTUYHOI 3a1a4i.
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DEVELOPMENT OF MOVEMENT COORDINATION IN CHILDREN 11 - 13 YEARS

Redi E.
Senior teacher faculty of physical culture and sports

Reshetnev Siberian State University of Science and Technology, Russian Federation, Krasnoyarsk

Tolstopyatov I.

Professor, dean of faculty of physical culture and sports

Reshetnev Siberian State University of Science and Technology, Russian Federation, Krasnoyarsk

Abstract

In adolescents aged 11-13 years there are significant morphological and functional changes. During this pe-

riod, there is an intensive increase in length and body weight, the skeleton continues to form, the functional per-
formance of the vegetative system increases. Features of physical development of pupils in connection with age
and under the influence of systematic physical exercises are important for the correct solution of many issues
related to the development of physical qualities. Special impact of physical exercises on the human body in order
to develop certain physical qualities should be consistent with the natural course of age development of the body.
At school age, along with an increase in the level of manifestation of physical qualities, it is not unimportant to
improve the coordination abilities of children and adolescents. This age is the most favorable for the development
of these abilities.
Keywords: motor skills, coordination, balance, sport, physical exercises.

The practice of physical education and sports has
a significant Arsenal of tools for the development of
coordination abilities. The main means for training co-
ordination abilities are physical exercises of increased
coordination complexity and containing elements of

novelty. The difficulty of physical exercise can be in-
creased by:

- changes in spatial, temporal, and dynamic pa-
rameters;
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- external conditions, changing the order of place-
ment of means, their weight, height; changing the area
of supports or increasing its mobility in balance exer-
cises;

- combinations of motor skills; combinations of
walking with jumping, running with catching objects;

- perform the exercise on a signal or in a limited
time. The methodological approach aimed at providing
additional information is particularly effective [1].

The widest and most accessible group of tools for
training coordination abilities are General preparatory
gymnastic exercises of a dynamic nature, simultane-
ously covering the main muscle groups. These are ex-
ercises without objects and with objects (balls, gymnas-
tic sticks, jump ropes, etc.), relatively simple and quite
complex, performed under changed conditions with
different positions of the body or its parts, in different
directions elements of acrobatics (somersaults, various
rolls, etc.), exercises in balance [2].

To develop the ability to quickly and expediently
rebuild motor activity in connection with a suddenly
changing environment, high-performance tools are mo-
bile and sports games, cross-country running [3].

Special exercises for improving coordination
movements are developed taking into account the spe-
cifics of the chosen sport or profession. These are coor-
dination-like exercises with technical and tactical ac-
tions in this sport [4].

Two groups of these tools are used in training:

1. Leading, contributing to the development of
new forms of movement of a particular sport.

2. Developing, aimed at directly educating coordi-
nation abilities that are manifested in specific sports
(for example, in basketball, special exercises in diffi-
cult conditions - catching and passing the ball to a part-
ner when jumping over a gymnastic bench).

Motor action is a complex structural formation,
the element of which are the following parts of move-
ment:

- intellectual (cognitive);

- sensitive (touch);

- executive (motor).

There are different types of coordination abilities:

Reactivity (auditory and visual). The ability to re-
act is improved by the method of exercises in a variety
of movements. The most effective at the age of 11-13
years is to re-react to suddenly appearing signals or to
changes in the surrounding situation. This method
quickly gives a noticeable positive result. The introduc-
tion of elements of competition and play activities cre-
ates a high emotional background and encourages chil-
dren to complete tasks faster and more accurately [4].

To develop the ability to respond to signals, the
following methods are used:

- free running, supplemented with tasks: sudden
stops, resuming and changing movements, making
turns, overcoming obstacles (lines and low objects);

- running from complicated starting positions (ly-
ing on your back, on your stomach, standing with your
back to the direction of movement, standing on one or
two knees, from a squat, a saddle, and so on);

- traffic intensity, its changes: walking normal-
running fast, running slow-running accelerated,;

- exercises with a short and long rolling pin (run in
and run out).

When performing all the above exercises, the con-
ditions in which the task is performed gradually be-
come more complex. It is expressed in an increase in
the speed of response, in the requirement to respond to
different volumes of unexpected signals, in increasing
the complexity of performing movements and increas-
ing the requirements for accuracy [1].

Ability to balance. It can be static or dynamic. In
this regard, exercises related to rotation in various
planes of the head, limbs, and trunk are useful. These
include turns, somersaults, flips, turns, or combinations
of exercises.

Factors that affect the stability of the balance in
the conditions of support include: the position of the
General center of gravity in relation to the support
plane; the height of the projectile that serves as a sup-
port, its stability; the speed of movement of the body,
its uniformity, and others.

To improve the ability to static balance, it is nec-
essary to use the following methods: lengthening the
time of maintaining a pose, temporarily excluding vis-
ual self-control, reducing the area of support, including
preliminary and accompanying movements, and intro-
ducing counteractions.

The basis for improving the ability to dynamic bal-
ance is adaptation to various external conditions. An
important means of educating dynamic balance is mo-
bile and sports games, in which the direction of move-
ment changes dramatically.

Differentiated ability. When training the accuracy
of movements, the method of "contrast” tasks is used.
Jumps of half the maximum length, throws from short
and long distances, and so on. These techniques are
much more effective than repeated repetitions [1].

In the process of developing children's spatial ac-
curacy of throwing movements when the weight of the
projectile changes, a variable technique is used.

Training children's ability to accurately regulate
the amount of power effort is facilitated by exercises
that have a clearly defined goal and a quantifiable re-
sult. For example, throwing a small ball at a goal,
throwing the ball into the basket, spinning on one foot
in a given plane (a circle drawn on the floor with mark-
ings), and so on.

To familiarize children with the basic time con-
cepts, movements are performed at a slow, medium and
fast pace. To develop the perception of the pace of per-
formance of exercises, it is recommended to use the fol-
lowing tasks:

1. Collective counting from one to ten, with the
sound of a metronome set to a frequency of 60 and 120
beats per minute.

2. Performing General developmental exercises at
a slow and fast pace (tilt for one count and then for four
counts, and so on).

3. Walking on the spot at a slow pace with a grad-
ual transition to a fast pace (8 steps at each pace).

4. jumping in place on one and two legs (8 jumps
— fast, 8 —slow) and others [2].

Rhythmic ability. The means of developing rhyth-
mic ability are physical exercises performed in various



26

Slovak international scientific journal # 41, (2020)

time and space relationships, as well as dancing, and
various dance steps.

Music, counting, and other sounds (clapping,
drumming, and so on) are used to create an idea of the
rhythm.they can precede and accompany the performed
movements.

The most rational formation of rhythmic ability
takes place when alternately performing exercises to
music and without musical accompaniment (the
method of rhythmic activity).

Of great importance are the exercises that children
perform together or holding hands, and their move-
ments are clearly consistent with the music.

The content of classes includes rhythmic walking,
figure marching, simple rearrangements, marching,
waltz, folk melodies and other movements [4].

Ability to switch. Switching refers to the optimal
program of actions: control, adjustment and adjustment
of the motor reaction in accordance with the situation.
For example, martial arts, wrestling, and sports games.

The main means of developing and improving co-
ordination abilities are exercises that make high de-
mands on the coordination of movements. These exer-
cises are usually divided into two groups:

- exercises that improve coordination abilities
when performing proper power and speed-power

movements. These exercises develop motor dexterity
(running a short distance, jumping and throwing);

- exercises for insuring coordination abilities in
endurance movement, which impose increased require-
ments for differentiation, orientation and rhythmic abil-
ity in case of significant fatigue (skiing, long-distance
running, sports games, and so on).
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