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Beznosiuk N.S.Bl azhko O. ¢. Designing the content
direction) course on the basis of intessubject integration of academic disciplines.

The purposef the article is to theoretically substantiate the need to construct the content of
the course "Chemistry (professional direction)" in the preparation of future teachers of labor
training and technology based on crassricular integration. The principke of constructing the
content of the course "Chemistry (by professional direction)'tafaed in the work. The criteria
for classifying crosgurricular relationships are the educational information of the interrelated
disciplines (semantic feature) atite time of study of the individual disciplines (temporal feature).

The results of thermlysis make it possible to conclude that the crssicular links between
chemistry and training disciplines are objective or theoretical (in content) and persp@eatiime).

The presence of crossirricular relations of these types gives groundsléam that the discipline
"Chemistry (by professional direction)" is a theoretical basis for mastering the disciplines of
vocational training, and therefore its contesttould be built on the principles of cressrricular
integration in order to improvehe efficiency of the form . Highlighted in each section the €ross
curricular basis of the course material of the chemistry course is of important orientation and
methoalogical importance. First, it is the guiding basis of educational activities for thatseof
systematic mastery of the content of each section of the chemistry course. Secondly,-the cross
curricular basis of the chemistry course serves as a methodalagiideline for the construction

of the content component of the methodological systermcationallyoriented chemistry training
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for future teachers of labor training and technology. Designing on the basis ofarossular
integration and the pringles of professional orientation and profiling of the content of the
discipline "Chemisy (professional orientation)" helps to solve an important pedagogicaltesk
increase the level of professional competences and personal development of futers tddahor
and technology training.

Key words: chemistry, content of training, crosarricular integration, professional
orientation, profiling, future teachers of labor training, curriculum, higher education.
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Mironets L. P., Melnyk S. A. Methodical bases of the use of interactive collectivgroup
learning methods in the process of teaching biology in the basic school.

The article is devoteto the research of methodological foundations of the use of modern
methods, in particular interactive, in the process of teaching biology in basic school.|& laado
place of interactive learning in the modern educational process is revealed, difippogaches
to the classification of interactive methods are described. It is researched that interactive methods
are focused on the realization of cognitive iets and needs of the individual, therefore special
attention is paid to organizing the praseof effective communication in which the participants are
more active. The most attention is focused on the group of interactive colpctiye learning

method : ¢Microphoneé, ¢clnfinite seintearcreisrege ¢(k
cEver yeammcehes Eache, or ¢cBruno movement é) ¢ Mo
problem solving (¢cDecision Treeé). Tplesofther t i cl

application of methods of grotgroup teaching in biology lessons in basic schtrothe course of
the pedagogical experiment, the effectiveness of the methodology of conducting lessons with the use
of different methods of interactive learnimgas investigated and analyzed. The results of the
experiment indicate an increase in thedewf cognitive activity and educational achievement of
students in the study of biology. According to the results of the experiment, it was concluded that
interadive methods of collectivgroup learning exert a positive emotional influence on the pupils
and contribute to the formation of the development of learning. Interactive technologies have
influenced all students and have produced positive results. Aftducting the experiment, even
those students who have an average level of success did nat reditierent to the study of the
applied material. All students of the experimental class all the time worked actively with the interest
of independent learningew facts and even improved their ability to work with a-a@tirdinated
team clearly and aacisely justify the answer creatively to solve problems.

Key words:modern teaching methods, interactive methods, ggyopp teaching, biology,
basic school, edational process, cognitive activity, educational achievements.
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MoskalenkoN. P., Vakal A. P., MironetsL. P. The role of practical work in realizing
the competence potenti al 6tlogradee he subject nABi ol
The article describes the competence potential of organ&idgconducting practical work
on biology in the sixth grade while studying the topic "Cell". The purpose of this article is to study
didactic possibilities of practical work during foation of subject competences in 6th grade
students.
The basic compon&nof competence potential, which can be realized in the implementation
of practical work # 1, are described: "Light microscope structure and work with it" are "Basic
competencies inatural sciences and technologies" and "Information and digital compe&tenc
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I n the course of Practical Wor k # 2: APr e
examination with an optical mi croscopeo, stu
structure and conclude that the cell was discovered by the inventidre ahicroscope, and this
moment is the formation of a certain Attitude, as a component of the expected results of educational
and cognitive activity of students during the study otdpe "Cell" in 6th grade.

During the practical work, students performany different operations in a team of two
students (one microscope per table). This is better than performing the task individually, because
this is how "the ability to work in a teaduring the execution of biological experiments and
projects” is realized This is one of the competencies of the Social and Civic Competence
Competence Potential.

According to the results of the practical work, students acquire the ability to: recogaize th
constituents of plant cells on micropreparations; adjust the schdalabpnicroscope and get a
clear image of the microscopic object; produce simple micropreparations of plant cells; adhere to
the rules of work with the microscope and laboratory eqeiim be able to make a
micropreparation of onion peel on its own.

Key wads: competence, elementary school, biology, practical work, biological concepts,
crosscurricular links, biology teacher, educational process.
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ChashechnikovaO., Labudko V., BondarenkoA. Improving mathematics teaching in
vocational education institutions through the application of competency tasks

The article dals with one of the ways to solve the problem of improving the quality of
mathematics teaching in vocational education institutions. Traysis of the results of the
implementation of the independent external evaluation tasks by the students of thaseredu
institutions in 2019 shows the low level of mathematical preparation of the students of vocational
education institutions. One tife important factors that underlies this problem is the low motivation
of students in these institutions to studytheaatics due to a lack of understanding of its role in
future professional activity.

The author of other collective and creative teangtdumathematical educational institutions
of vocational education of Sumy region. PTNZ, which requires a professed bn the profession
of food technology, construction, metalworking. Almost all cases are copyrighted.

The use of the proposed manualimed at motivating students of vocational education
institutions to study mathematics through the applied orieamatf the tasks; to increase the level
of their mathematical preparation; on the formation and development of their mathematical culture.
The experiment of introducing the manual or its fragments (according to the future specialty) into
the practice of teehing students of vocational education institutions showed its effectiveness: there
was an increase in motivation to study mathematicsestis became more interested in studying
theoretical material, showed a higher level of task fulfilment. The asabfsihe results of the
experiment shows that the availability of a manual does not solve the problem of improving the
mathematical prepat#on of students. It is important to develop a methodology for working with it
and to put it more widely into pracéc

Key words:mathematics training, competences, vocational education institutions.
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Yaroshenko O. G. The methodological component of the professional developmaeit
scientific and pedagogical workers.

The role of methodical component of professional development of scientific and pedagogical
workers in ensuring the quality of tigr education is defined in the article. The actual researches
of interactive teaching ethods are analyzed, on the basis of which it is established that their use
is not systematic in nature, and in the recommendations for the implementation of irgeractiv
learning group educational activities are not positioned as the main form of organizait
educational activities of students and students.

Comparison of interactive and explanatory illustrative training. It is substantiated that the
frontal, individud and group forms of organization of educational activities of educational
recipients hae different opportunities for the use of interactive teaching methods. It is proved that
group educational activity, which is based on communication on the lineslwfd®on seeker
education seekers", is most suitable for interactive learning.

It is shown that scientifipedagogical workers of domestic higher education institutions
underestimate the importance of group educational activity in the preparation @i l@ghcation
applicants, their teaching activity in the methodological aspect requiassaming the methodology
of organization and implementation of interactive learning using group educational activities.

A discrepancy was found between the objectiea fier higher education institutions in the
continued professional development of sdientand pedagogical staff and the insufficient
development of theoretical foundations and educational support for the formation of a
methodological component of prasemnal competence in them.

One way of solving this contradiction in the process of peabmal development of teachers,
which concerns the substantive and procedural support of the activity of group subjects of learning,
is suggested.

An example of a praical exercise of a threelement structure is used, which uses group
educational activies of students.

Key words: scientific and pedagogical worker, professional development, methodical
component, interactive teaching methods, group subject of eduaadictivity, group educational
activity, teaching, training.
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sol omiets . N. , Pokovba K. V. Application
the problems in geometry.

Geometric problems, which are included to the tasks of the mathematical competition in
Ukraine at every stge, cause considerable difficulties for the pupils, if their solution requires
knowledge of the notions and facts about geamégyures that are not included to the curriculum
in geometry for O grades. One example of such notion is a notion of a raaita of two circles.

The purpose of the article is to work out separate methodical recommendations concerning
teaching pups to solve problems on application the properties of the radical axis.

Theorems and facts connected with the radical axis ofesirbelp solving the problems,
where it is necessary to prove that: three straight lines are intersected in one point; threse po
belong to one straight line; straight lines are perpendicular etc. Thus, to prove that three straight
lines intersect in onpoint, it is necessary to prove that these straight lines are radical axes of the
three circles taken in pairs. And to proveat these two straight lines are perpendicular, it is
necessary to prove that one of these straight lines is a radical axis ofrthes, and the other one
is a line of their centers.

We consider that only a specially built system of problems contritboteshieving the
planned results. The problems on forming, proving, research and calculation should be included to
thesystemgfr obl ems on the theme ARadical axis of ¢
to take into consideration the funatis of certain problem in the system of problems (problems
assigned for establishment a certain mathematical fact (basic prob#ém)those, whose main
function is a demonstration of the rule to apply one or the other way or method to solve the set of
problems (supporting problem)). Around the basic and supporting problems it is appropriate to
form blocks of problems for their wanlg out, increasing the problem difficulty. It is appropriate
to use the programme GeoGebra for the demonstration: of the oradyngs; the process of the
geometric objects change depending on their parameters changes; geometric figures in different
foreshortening; stefby-step making a drawing.

Key wordsteaching pupils, geometry, radical axis, properties of the radical preparation
for the mathematics Olympiad, degree of point, the radical center, the GeoGebra program.
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b 02Bllsds 2 s jf 2d 2 H' Wd dshls' .

[d&zv Lo 0WL Odgdz? Y’ BCEB L OPH Ofizdar D 'f ve,ts f kisteiazIs s ¢ e
T YOCk's, o' HBEBIE L 'Misst' ' &Oj &OdSd O
odz o lisostic'G,s fLABOW' , WS' Bbkdd fostjd o
fMlsOlsls’ HEefd HykYsIls! v &jlssHd tstlsaada bsas @

odL dZOYdzse s RO BOIIC O Oddsdydesets Mmofjlssh 7 s¥ o
kcOCIkOls cCotd¥ dsj sd S 08 .  IdROusS tegOdsads iz dfgfy o3 sGinj @y
dzJ dz' 2 dz' mMdMmisj &3 OdkzejBKGO Yydzdms 6" 9 dzv dz' ,» LtsCte
dzj Hsd3dr. ULVLOGCOdz dgssIs! v ' HAatsH ' SWOdSO HI
¢ o WaBjlsdcoe. JdetsHWis! v ¥ stedizdizde j wd W Cteftszde ods
w ¢  tetsLo WL " sWOdsO.

dzw  tsHj te) Odzdz? kL OcOdz' dzj dzd = totyLdm dnisy € ' ots tso (fi§ L
ZO SO CoOHWGOLO ftdtsoddd t' Lddy' H' d ddio °
Os st fyw  wC 2 dgd2dz WhoSsy' Co QHuOBY' y' ' dals Odg
ORjlste' ©. v CtdStejlsdzdn L dzOyj dz' WO Is to
odyf OHC Iz, Codzd tetsLo0vwLSEd o9dOy0O¥ sy Mw yYJjtegL
MisOlsdzv Ik d3ts 990 de'derd ~L dza(dzyjodz’e , fted wC' 2 tBLOOWL
t sBdls! Mv odMmdesotsS, hs BiltsHd Lo oW L zo Odzadz”
fts o  dzdz' MsOlsd 90y dzdotss MC ZOHtsoatss "  HEtslstsa € d
H' wdz dgsfyls' evydlsj dzv &Olsj BOsd S q.
s dzs ytsipdzts olOL O ¢ O dz! dzj dzdzv "M tsted ydz LOHOY" ,

coted¥ BjlsdSde ' sWOdsO, fmMdmisjdd H' SY% Odlstedn
GOk j GO ydz sHjd Otd¥djlsdudds LOHOY, kL OEOd

l sMisOdzts o ¢ O . f 1315 ©dzPidigy jdzjdezoER 9@ dzd o ' h 7 OfY j Cls
GOl BOIdSd. v MkyOmdsdkz §jt' sH' oLeodlsChk &C
fsmddzj dedgv totsdz’ kL OcOdz! dzgj dedz? © Mlso stej dzdz’ L Oc Od

[MS d ¢d kiQgdoddizjiddrts L h Jdel dddatz0 gD Istg syOdsdy |
o steytsets d3d mdzj dzdzv, di3d o ttsetsls' L MlskH | dzls Odzd
o' HEBIE Ok GOMdGded - sWOYR' ¢ ' HE, H &Sy dz0 s dS g
Cteimsodn ' HJf dZsdded R tetse ' dz'. dzte indf st Ojdzz™ * BO Y jisds@hIg
oS stedmlsOlsd odL dzOydz® " MsstedydzZ L OHOY" . | O0fted
[5,M100 5O L OHOYO | Ot020dd (NG ]f td® s desjodzd \usKnR
fsBzHtSO Odzs kL OG Odz! dzj dzdzV 2ol figA[ O A © B SufOdualO s y g @
6jCsdsj dew Oy jol. fets tsd ' Misst' ' &Oj BOdSd o
odL dzOyded 7 RO j BHESHBBRY 5 LzO HEWZ [22 , s Olsls' &d OdzO
kjCMmsodr LOHOY L ¢ &Etddgislys et  dajsd OdglsDdzd ¥ fd

FIS-OFOQO I
110, -
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O B DI IR ¢
tc’ o dg¥ dz' . 1 tofs

fsdzzs Is' v kL OGOd dzgj dz ' HilsOdzso §
tcsLoO6wLS &8 odfdzde O Isy yOfmlsddeds twsLoowLSCd " W

v O¢ "’ Hitsfmdz" H Y szde 1‘r]1;’trach*5lsJ tesLoadIsC iz Is o tstcy
BOBPs S HE ' HStoj s sSIBHY LWHBd ZOESSsy' o

0 ZOdZ' L OCIskOd dzq’:T Hst%f@diZLSqu)szi;JanOdthe ;)fm ¢ q2
9 JHOLdddz BOIj BOIdStsds Odalsdydesets Mo ' Is 1" dz
cltots sdzsc 56 k2 Is dzg'te qquﬁnézOeJb@agstst@moaq‘wasc&vodz@omwaquu
CtstedMmiskzeo Oldmw BECo j dedzss  fd 3o i) £ sk dz' § @dz'L digf s
"lsste' © KO BOdSd. Aj2 keOCkOl & fisdls: &Ols] 1
ZzZOo jH]jdzs L OHOYUB, dZf s8d L 2@y Y tizd v 5 dcdzB dev | fs'] O dz

' odzvdz . 1 dzgj 9 YSHOMZ htsdiz MW chc'ckb OddOEy d ¢ &d:
r o f tosB dzj B3], fsodwL Odg L CoOtcdW dz3j Isd ¢ tss €
fsHOdZ "3z Lo dlsS kz d50H vz @ExOE 5 H jib BB @y jdisE O |
(1900tc .T)¢ L OHOYO ftots ttsL O OWL dg Mmls! H' BWOdzstsotsegts to
zdhj ©® 1970 to. BsdcOH B P BPHBJE sa’ B 50" HHE

HdzW o dL dzOyJ dgdzv ' Mz s Otdzdze e d2d tzdz2¥ 2 H ' W Odzls

[ tczc O et ZpBEEzdSC O Isjtstei BO A jtoddO, WO BEWEO
Htczets' CdzdySd cotodW dzj Is dx+Pe" dj 1 60PsD) dad. oL @ (0 W a d@k
(OBt ©OY' BdOd dzd r )2y KYWZd0F. L/ B ki@ o § z ZOBSH SO j H j (
1994tc. BOIsj BOISdS A3 [ dzH e | O dziyts 3.

cotodW dBiIsdC Oe ' SWOdsO BOZO L dOyded?2 off dzde
t sLoO0wWL Odzdz" L OHOY L codtedW B3y sdSde fHtwwdotsHWIS! b
Csdg W' y' ' dzZsodgd, ¢ "fidsf ysdzk' dedzd » B odzv 'tz . L O 8 B @ " f
"9 dgv dz'

&

OBts mMdMmisj &3 to' o dgv dz' :
& f(X:%5..1%, ) =0
1 (X0 %5i%,)=0,  nem fii dgdzts ¢ sy dzj dzd .

‘GWOdds tSLEd&YHO' Mmdflsj kd &OH fedjd Oy &dz
Lo oW UCHz odE0Oy 0O L oBHdQ® (ddE ofdzckEy 2 @Ow ¢
f OtO®Rjste" 8, WCd& dZOHO' CtdCtojlsdeds ydmazsods L d
of)' kdsoad, Cw' & SHd '~ odSsdlze Oddnw. [ floddz
wiite f Ote[0dyse d

[ js@sOshd Hdlsd &jlssnd [ SYOdsO tsLodwL ko
' od"dy E 2t kOGOl cotedWdjlsdsoe. 1 sBEHL
[ &Y Ods s ds.

1 ¢ zOH sfdes o datf s toosQ s jdy HAL G 0 e g W &) sd O OYf ' s
BOGlh dzd B BsHj &Y B wSdn ¢ dajdz dB 2dr W' sY Oda
f OtcOd3j Isted ) f" HMsOdztso ¢ On [ " sWOdsO 9 L O¢ Odz
CELOOWL Lo Ocdgdz?y fdMmlsjds. | tjLbd SOB' | BH VEE Bt
tcsLoaOVWLESE ' BWOdsO.

) Td&02kd 0C' HeO ydMmdkd, hte ° 0 [4uclBdklstsS o

EXY + X =a®

:'XY+Y=b3

[ B Odzls A48 WORTA =231 1, x=14. | 5L xaW? 27

13 13 169

VL OG Odz! dzj dzdzv .

1 drOMm=a’h Y=bx 711 UBSH' fjtehj tc' o dzgv dzdzw¥
XY+ X=ah3Ci a’x+ a’x = (abX3=F
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oo, ’ ST T Y 20190 T T (B
1 Hick @ 56 XYY =a'tie tadzw b3 1 1=0°.
1 8¢ dzOH j d3fs=abxi 1, a3 i a¥x+ b1 1=a’’3i 3a%h?x? + 3abxi 1,

2

o+ ) | _alfered) v 2B
2(3a?+b)’ ©  b(3a®+b)’  b(3a’+b)
cCh@s2,b=1 x=14 x=12 v-27 (L9 b6wWLES. [ GYOdksO.
13 13 169

2) 1 d&O2Isd IsPC HCBoBMsHAE(O sy diffiaze] o fm' = Istc! tsa, wWCd?2
yd mdzO, HOHPR/8].C 9 OHWOIs

X - (X+Y+2Z) =a?
{Y- (X +Y+2) = b?
12+ (

x?(b° +3a%b?) = x{a® +3ab), x1 0, x=

X+Y+2f =g
[ Bl Odgs KB YHZEK =28 V=52 Z=102 s KR 2, Y=
289 289
:170
289’

L O@dz' dzj dzdzv .

X+Y+z=x X=(?+1p¢, v=(n+1f +1), z=(n+2P+1p¢. vtsH' bdsed |
o qCtsdy st fw .

X- (X+Y+Zf =(n? +1p - X =n*x* =a°

Y- (X+Y 42 =((n+17 +1) - X = (n+1)x* = b2

Z- (X+Y+2f =(n+2P +1p¢- ¥ =(n+2Px = ¢

1 S tsted flsis oHzfy @zt © X 6Y 427 = & 3ol O 1 d

X +Y+Z = (02 + 1 +((n+17 + 1 +((n+2)? +1)x* = (3n° +6n+8)x?,

2 2
(3n2+6n+8)x2:x, xi0 x=— L+ @ Q(&VLJ{SJELZ, Y:M,
3n*+6n+8 (30> +6n+8) (302 +6n+8)
So (+2P+1 o5 04
(3n +6n+8f
2 5 _ 10 . ) o
CShms1, x = Y Z=—"ltesLoaO0VLBEC ' sWOdsO.

289 289~ 289

3) 1 d&O2Id bttd OCdR ydmdzO OSSR, Mt o OHE
ydr udmjdz, 4696808 SoOHEKOS

1 OHOYO LoetHdI! MW Hts MdMmisj &B3d ' o dzv dz

X +(X+Y+2Z)=a’

1 Y2+(X +Y +2)=b?

LZ2+(X+Y+Z)=¢g

[ BYOdls XECGEowd: SHjkyk: x:teé'l;sxa%éy‘m:%@z:é

VL OG Odz' dzj dzdzv .

] 85C ZOXNFRE=X*A "' odCsttdmMlO’ i Iktslsty dz Mls:

ab+§ga'2_b82=§§a“2“_b82, alhji H' dz' dzd C o ab@FpO v i@t sted § Ot
H‘dzldgd(l'la:g |

o 2 o 2
c=ahy; ah +&_ 2 hg-ga*hg. y-a by
¢c 2 =+ ¢ 2 =+ 2
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w
4
¢

2019 * (B

o 2 o 2
c=ahb,; ab, +&2_ 2 28 8208 v_2" b,
¢c 2 = ¢ 2 = 2
2 o 2
C=a,; asb3+ae—2b38 =ae—aa3;b38; Z=a32b3X-
rBSJHJd%-r—hBtS(Y XZ a3-2b3X'I'tGISL86WLQd, " Hfls
HOdlz fd s cb_gle+Z,[ fRGAC, dzJaQq’q‘.tsth’fnlsOahq’ kslstsy d !,
2%, blxo +x’ab, = X%L-Qo +a1b18 xzaaeial+bl8_
EQLZ bzx8 +x%a,b, = x%%2b20+a2b28 N bzc_)=b2
e g e
da,-b, &, oo . %8,- b8 288, +b, 8 _
&—X0 +Xa3b3_X%o+agb30 Xaeio 92
¢ 2 = e 2 c 2 =
JHjtYOdzd © ftBoe' 2 yYyOMmsdde CoOHW©COI(.
288 o9 dL BOWHEdted MIsXEYdF=cF i3ts9 Iz
a-b ,a-b  a-b _ . (a-h)+@-b)+@-b) _.. 4o
2 2 2 2
(=@ b)+(@,-b)+(a-b)
2c

] " Hf BRE Mxya?bzxz asbsxc aiby, c = aghy, c=ashs, MdZO*  Iste d

fOed H @&M

COhtsc=12, 12=12A1, =6 AR212=4 A3 ,-12-9)+(6-2)+(4-3)_4
2642 6

X—Z—2 Y—g Z-%ItGBL ooOVWLEBS ' BWOdSO.

4) | &AL OSdh O, " 8E Bk dd SERZH 4 s Bdsy j 20 O |
L OH O dzts B, c.98]. T czkz
(X+Y)z=a

(v+z)x=b"

(X+z)y=g

[ BYOodls PuB&ewn=32 x=2 v=2 7z=x | dLEBKE3,
X X

S
1
!
)
|

Y=4,Z=5.
UL OC Odz' dzj dzdz” Z=X SIEROH O LB | X BYYx=a, X +& 622 .dzdzv
X

LinQ2aY, sy Y, hmifgjo Hesdj. 1 Hikod gt Y aony ] dadw
X X X X
o HEkzcj ' Itjl' t' o dgv dzdzv .
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ga-y, oy, & -y, o, ]

e x x0T e 258 MdMj GO b LEE@s @ &' fc
15 +x§? Y=g 1"V +(a-y)=g

cX =+ X [ X

BO° HBWK' 9dzs@s@sd to' L dad y'
(a-y)-y:g-b,y:a-'_g'g. U)@ﬂl:w,yza'y:a'b"'g,zzx_

X 2X X 2X
Jc[Lde)ELchd}BtGIzGtsGts OBt Istjls! 5cEt t6' o dev dzgde? M fls
b+g a+b a+tb-g_, a-b+g6H%%g+a+b-g:b
¢ 2 o ox 2X 2X 2
a-brga+b-g_-atb+g 2x*(-a+b+g)=(a- b+g)a+b-g),
2X 2X 2
p2la-brgla+b-g)
2(-a+b+g)
,I t Hq‘Bﬂrzﬂl'hb'g,Y:a'b"'g’Z:X’ Xzz(a-b+g)(a+b-g)
2 2x 2-a+b+g)
CCh =35 6227 0=32 x=2030_55 n=5 x=30-3 v=20_y ;-5
2Q4 10 10

tesLoOVWLBE ' sWOdsO.
I L dzoyd s, H 2 byl o B dz@ L dz'nd Mls j &5, B YdMmd
_a+b-g _a-b+g z-y XZ:(a-b+g)(a+b-g) BzH] odOyjaafR L

2X 2x 203+b+@
yd mdzO - . y o
o = ~ " = /3.0
Chigi b+o=aLey, U+DT 0=aPs, -a+b+g=-12, sl 1= T2 /2 x=9
C g 2 Zd"loz
2
X:a+b—g:/GZ:Q1Y=a—b+g:/G1 /0
2X 2/ 2 2X 2/ 2
[ O osts thSlx&sz NS% Z=a9 ' dzdn ydhiuerdraley Ch s

U+b'|'o:a~ﬁag,-a+b+g:/12/.
v ' BYWOdBE®=30=5/, Uib+o=40=5A8, -a+b+g:8§6:24, / =5,
/1:8,/2:6,X:Q:3,Y:L:4,z:/:5.
2 2

) @O2Hj B, wC odBdtOlsdUb e uf)daliph j &5 dz' e B aytizg:
tesLoo0vwL Cd.

1 a-b+g=/0, " D, |
| avb g=ra, 10 ¥ EEEE OBl 6D,
1 1.8,
T a+tb+g=-1—2
1 -1 1 /9, -1 1 1 /0, 1
D=1 1 -1=a D,=[/0, 1 -1=2/(/,+/,) D,=[1 /@, -1=/,(/,+2/),
11 1 h9, 1 4 1 WYy
2 2
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1 -1 /0,
D,=1 1 /0,|=/(/,+2/)
11 L9
2
a:L(/ +/,), b:Q(/ +2/),g=ﬁ(/ +2/).
7 44t 472
v o tsW@?dz/ls@S,/z:S,azg(8+6):35,b:i(8+10)=27, g=%(6+10)=32-

[Y§, weht U,aﬁsgjtc@ldelstsoBkzdz{ZQWZ), b="2(1,421),
g:;l(/ﬁz/), st fmdfhisj B BEHEI! Ol y' d /BE)L 806w L ¢

&(X +Y)z =80

/1=4, [,=12, Bx5A6=80, b=3A24=72 0=1A2=32 l(y+z)x=72

HX+2Z)y=32

x2:40020:100,::10,X:a+b'g:80+72_32:6,Y=a_b+g=80_72+32=2’2210-

224 2X 20 2X 20
5) 1d&02Id HoO OCdR ydmMdzO, hHtsB CoOHEOl C 5y
[4, c. 71].

OXC+X+Y =" g OB NG =X+ 1,b=XT 2, ' BH Y EES, BEL 8 0
Y2+ X +Y = b? 8
2 10
X:*1 = —-
8 v 8
VL Oc Odz' dzj dzdzv .
1 4 AO&Xxax Y=ax+1, IStSH' fjteh O kdSeX+Ys(akemidlz s |

]l " HMsOoaddis ® Htolzcj to' o dagv dzda™
Y2+ X +Y =(ax+1f + ax+ax+1=a’’ + 4ax+2= b>.
] 5¢ dzOBFasth, H? =(ax- b)* =a®x? - 2abx+b?,
2
a®x® +4dax+2=a*¢ - 2abx+b?, dax+2abx=b*- 2, x = b*-2

2a(o+2)

2_
Il " HY s¥TagY=ax+1, XFF%.

c¢ haFI,b=2,M=:,Y=X+l,ng'l'tGBL 9o0VWLBS ' SWOMdsO.

6) 1dz02Id bkted kOSSR uydmdzO, s CoOHELOl Mk

Udfmj &z, HOMRI7S o OHtOls
EX+Y+Z)+X =a?
T(X+Y+2ZP+Y=p"
Fx+Y+zf+z=¢

[ Bl Odgs KEXHEOR B3 Y=8¢2 Z=15¢" o dL dzOuO‘xzééa,BL 0w
3 Y = 8 Z_15

"676 676 676
VL OG Odz! dzj dzdzv .
X+Y+Z=x X =(a2-1p&, v=(0*- 1), z=(2- 1. wvsH' ofy' bdsed L OH

I dL dzORd dsts
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X+Y+Z=x, X+Y+Z:(a2-1)x2+(b2-1)x2+(cz-1)x2, x:(a2+b2+cz-3)x2, x1 0,
_ 1
S a’+b?+c?- 3

1oy sX (a1, v=(- 2%, 2=(?- 1p¢, x=

1
a’+b*+c?- 3
c ¢S h<';11;:2,b=3,c=4,x:216,X=3x2,Y=8x2,Z:15x2 i@ ¢ 1 sWOdals O.
[y O LOftty sdke Olsd X+ Y wax, K = 2aoftle,OVizsax ¢ &
Z=6ax+9.
1 HflsOadds o to' odgw dedey fdMlsj &Bd:
2x? + 2ax+1=(ax+1f =a?,
a®x? +dax+4 = (ax+2) = b2,
2 +6ax+9=(ax+3’=¢g?. 1M’ Isted kdsed odStdks s mw.
1 dL dzOagd dmmm’+Y+Z—ax (2ax+ 1) + (4ax+ 4) + (6ax +9) = ax, 12ax+ 14 = ax,
14 28 56 12 84 15

=_ y X =2 +1__7+1__7,y dax+4=- =-_—_,Z=6ax+9=- +9=".
= 1m X 11 11 11 17 11

12 _15

1 nY sx=+L y=- .
11

11 11’

I dfdeso €d O §jteMfjSisdad |oiHs@Gdgkzo D h s 8 ' tsH
tetsL o OV L o Odzgdz?y Oted W d3plsciyded AW L @sOydej dff /' 2 dzd =
' odgvdz , &R odojdd Wt t;sd3 & Hd&W Lo O6wWL ko OdadeY
BjLd& qVitLe Hdzw CtsdgStej sdzdm L dzOyJ dz f Ot Od3j
1Oy dedodds * fBHOd M| HiBﬁ]MzLqu)dzde it satc® goed o
dzj ' dz' 2dzdS MdMmlsjd Ode jBwO’ yded R to' edagv dz' . [ U ®
BOls j BOLJR] P wWOfM' o o ddeds MlsOd dzjo' HO  RBdase
Mz yoOfmdedr dOEZSCSodr HGMdz HYj d& .
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8.YyOh jydzd S mwBo O, stsflzj ipded € ,( 2Q9QL3) . g4 oW dizseo Odz' Mmis!
BO2BEIsdy sets oydilsj dzv BEOISEH OB AEE Gls " dz0H &Y Stz ® @ ld
&3 Mdzj dzdz Bz tediZd & . dzOkzC@ € s O dzf €zOy 4 d Is Odgdds | dz® e ds 5ozt
tsmod Isdu 2 d&3d ,-2002 ChashezhhikovaQ. S., Kolesnyk E. A. (2013) Orientation
professional future teacher ofmathematics in readinesstudents of creative thinking.
Collection of scientific workgTopical issues of natural science and mathematics edueation
Sumy,2, 191-200).

o jtoyj amfovseh jdzdj T oHMlsOdseatsS [ W Odzls O.
Ajdz s MsOls! d wodzw jlsmw dMmMmdzj Hise Odeg § tslalfgtds'tsH t
dzddzj 2dzr = MdMisj &3 EZteOo dzj AR d ©0Oej cfs st tstOjisdpd 4¢
hjdad?2, dzO2H jdedz" 7 | d W Odals tsds.

{BBN jddj &OLj BOIduj M dr td@fisds@R tc dfo O ldsefnj tc 4CHQ
tcOLodlsdw botstey MStsets 3" "N dzj dedw flslkH j Gzls tieO.L 0  Is 5
ko steyj MEBEt o Ndzj dedw byjdzdStse ® BEHEN |2 (sl j

[ dzw tej h 4§ dedw L Istscets L OH Oded W ftcj HdzZOG O] Isfyw
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Sverchevska I.A. A generalization of Diophantus' substitutions.

The study considers the Diophantus' methods of solving certain systems of nonlinear
equations gign in the "Arithmetica" treatise, and further suggests the generalization of solutions
founded by Diophantus.

The author regards the method of generalization of mathematical theories and statements as
a means of developing students' creative thinkingarihétes their readiness to develop creative
thinking in their future pupils.

To archivethis goal, the work proposes a historical approach based on using some facts from
the history of mathematics, as well as famous mathematical problems. The lattee iti@ud
problems from ancient treatises and the problems, formulated by famous mattsersatici
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The study investigates the methods of solving word problems authored by Diophantus of
Alexandria (3rd century CE), the last great mathematician of Antiquity, Sn"Arithmetica"
treatise.

The article considers the problems with mathematical moda$gdoon systems of nonlinear
algebraic equations containing fewer equations than unknowns. The work gives a generalization of
Diophantus' approaches to solving somehpems from "Arithmetica" treatise. The work derives
formulas for an infinite number obkitions, including Diophantine solution.

Generalized solutions are identified using the identity for the sum of the number and the
square of half of the difference teten denominator and quotient of this number.

The solutions of the system are also pnésgé as linear or quadratic functions with
parameterdependent coefficients. The study obtains the solutions for specific parameter values.
Otherwise, the sufficient odition for free terms values is proven, in which all the solutions are
integers.

The paer concludes that the methods of solving historical tasks, as well as their
generalization, ought to be an important component of training future teachers of matisemati

Key words: generalization, famous historical tasks, creative thinking, problems of
Diophantus' "Arithmetica”, Diophantine systems, Diophantus' substitutions, mathematical models
of arithmetic problems, a generalization of Diophantus' substitutions.
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