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Ostapchuk M. V. Didactic system of problem-based learning in a school physics course.

Summary. The concept of «systemy implies the presence of a set of elements with relations and
connections between them, forming a certain integrity. The article considers problem-based learning
from the point of view of holistic education as a didactic system, as a type of learning that promotes
the development of students' creative abilities, rather than a method of educational activity. Systemic
education leads to a property that individual elements do not possess. The article presents the
statements of scientists regarding the components of the didactic system, which are not
unambiguous. For example, M. Makhmutov considers problem-based learning to be a didactic
system, as it offers a new structure of interaction between teacher and students. He connects the
emergence of the didactic system of problem-based learning with the research of L. Zankov
(organisation of the content and structure of the learning process), M. Danilov (construction of the
learning process), M. Skatkin, I. Lerner (content and methods of teaching), N. Menchinsskaya
(construction of a system of cognitive activity techniques), V. Davidov (organisation of content).
However, we are of the opinion that the didactic system of problem-based learning in a school
physics course is based on a certain understanding of the logical and psychological laws of the
development of thinking and creative abilities of a person. It is based on learning by solving
problems and has a developmental function in relation to human creativity. This type of teaching is a
system of forming students' creative abilities, not just a sum or implicit set of individual techniques
for activating students' cognitive activity and thinking. The author's model of the didactic system is
presented, in particular, the didactic system is a set of interrelated elements, such as learning
objectives, learning content, methods, means and organisational forms of learning, and a system for
assessing students' learning achievements. The author describes the components-elements of the
system. The system-forming factor of the didactic system is two elements: learning objectives and
learning content. The developmental effect of problem-based learning, its advantages and
disadvantages in the study of physics are shown. Not all topics of the school physics course should be
studied using the problem-based method.

Key words: didactic system, problem-based learning, system elements, characteristics of
system elements, system approach, physics course, development of thinking, problem method.
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V3ATAJIBHEHHS ICTOPUYHOI TOTOXHOCTI JIIO®AHTA K 3ACIB
PO3BUTKY TBOPYOI'O MUCJIEHHA Y NTPOLUHECI ®OPMYBAHHA
MATEMATHUYHOI KOMIETEHTHOCTI

Y emammi oocniooicyemvca numanna po3sumxy 102iuHo20 i meopuo20 MUCienHs 0 3a0e3-

neYeHHs POPMYBAHHI MAMEMAMUYHOL KomMnemenmHuocmi 3000y6auie oceimu. Cmeepoxcyemvcs, ujo
8CeOIUHOMY PO36UMK)Y Ocobucmocmi, il iHMeneKmyaibHo20 NOMEHYIATy 1| pPO3BUMKY MUCTIEHHS
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cnpuse poboma HAO BIACHUMU OOCTIONCEHHAMU [ NOULYKAMU UIAXIE V3A2albHEeHHS 8i00MUX
MamemamudHux meepoiceHby.

3ocepedoicyemvess yeaca  Ha - y3aeanbHeHHI  GIOOMOI  ICMOPUYHOI  MOMONCHOCHI
odasHvocpeyvkoeo mamemamuxa Jliogpanma npo o0sa xeadpamu. Ilpononyemvcsi meopuo Odismu,
Kepyeamucs 3a2a1bHUMU  3AKOHOMIPHOCHAMU  MOMONCHOCMEN | Npo8ooumu  y3a2anibHeHHs.
Bucysamu ioei’ mosicnusocmi 6uKoHaHH MOMONCHOCI 011 OLILWUX CIMENeHi8 Yuce, nepesipsimu ix
NPABUILHICMb WA CNPOCMOBYS8AMU XUOHI 2inomesu. 3Haxooumu HO8I MONCIUBOCI V3A2albHEeHHS.
momoodchocmi - Jliopanma, 30inbwuswiy - Kitbkicms  0ooaukie-keaopamis. Ilepesipamu  HO8I
einomesu, niomeepodHCy8amu ix GLACHUMU O0BCOCHHAMU, d MAKOJNC GUAGIAMU BI00MI ICMOPUYHI
3a0aui, wo 00800Mb AOO CNPOCHOBYIOMb V3A2AbHEH] MOMOICHOCMI Ol CYMU MPbOX, YOMUPLOX |
oinvue keaopamis. IIpononyemucs sukopucmamu 071 NiOMEEPOIHCEHHA MOHCIUBOCMI V3A2AIbHEHHS
icmopuuni 3a0a4i Ha 0osedenHss momodichocmeti Kowi, Jlaeparnoica, Eiinepa.

Pobumuca sucnosok, wo poboma no 00CHIONHCEHHIO U Y3A2ANbHEHHIO MOMONCHOCHE,
BUBYEHHS NIOX00i6 00 008€0eHb, 3aNPONOHOBAHUX ABMOPAMU ICMOPUYHUX 3a0a4 NPO
MOMONCHOCMI CRPUAIMUME BUPOONEHHIO HABUYOK OOCTIONCEHHS U Y3a2aNbHEeHHI MAMeMamuyHux
meepodcend, i AK HACAIO0K PO3BUMKY MBOPUO020 1 102IUHO020 MUCIEHHSI.

Taxum yunom O6yOe nokpawysamucs hopmysanHs KoMnemenmnocmetl 3000ysaua oceimu,
SAK MAMeMamuyHoi 8 uacmuni ii 102i4HOI CK1A00601, Mak il IHHOBAYIUHOL, 015 KOI € 8AMNCIUBUMU
6MIHHSL ~ 2eHepysamu  HOGL 10ei, awnanizyeamu, 00800umu ix abo Ccnpocmosysamu.
Cmeep0ooicyemobcs, wo HABYAHHSA MAMEMAMUKY MAE WUPOKI MONCIUBOCMI O/ BNPOBAONCEHHS
KOMNEeMeHmHICHO20 NiOX00Y 8 0C8Iimi ma 6ceOiuH020 PO36UMK)Y 0COOUCMOCTI.

Knrwouoei cnosa: komnemewmuicnuii  nioxio,  @QopmysawHs — KoMnemeHmHocmell,
MamemMamuyHa KOMNEMeHMHICMb, PO36UMOK MEOPY020 MUCAEHHA, HABYAHHA MAmMemMamuKu,
BUBHAYHI IcmOopUuYHi 3a0ayi, momodcuicms /[liopanma, y3acanoHeHHsL.

INocranoBka mpo6Jemu. [leprioueproBuM 3aBJaHHSIM CYYacHOIO OCBITHBOTO TPOLECY €
peanizailisi KOMIIETEHTHICHOIO IMiAXoAy B HaBuaHHI. lle mepeabaudae (opMyBaHHS KIIIOUOBUX
KOMIIETEHTHOCTEH: MaTeMaTW4HOi, KOMIIETEHTHOCTI B Taily3l NPHUPOAHUYMX HAYyK, TEXHIKU 1
TEXHOJIOT1H, KOMIIETEHTHOCTI 1HHOBAIWHICTb. (OCHOBOIO HABYAJIBHOI MISUTBHOCTI € PO3BUTOK
KOMIIETEHTHOI OCOOHCTOCTI, L0 BMi€ TBOPYO MMCIUTH, 3aCTOCOBYBAaTH CBOi 3HAHHS y HOBHUX
cHTyalisx. BaxkrBruM 3aBIaHHSM HaBYaHHS MAaTEeMAaTHUKH € iHTENEKTYaJIbHUI PO3BUTOK 3/100yBaya
OCBITH, PO3BHUTOK JIOTTYHOTO MUCIICHHS, MI3HABAIBHOI CAMOCTIHHOCTI, OOTPYHTOBAHOCTI CY/I’KEHb.

YV dopmyBaHHI MaTEMaTHYHOI KOMIIETEHTHOCT] BaXKJIMBOIO € JIOTTYHA CKJIQJI0Ba, TOOTO PO3BUTOK
JIOTIYHOTO MHCJIEeHHS. KOoMITeTeHTHICTh 1HHOBAIHICTh Nepeadadae HabyTTs YMiHb T'€HepyBaTH HOBI
171€l, aHai3yBaTH Ta IUIAHYBaTHU iX BTUICHHS. PO3BUTOK TBOpYOro MHCIEHHS BiOYBaeTbCs IMpU
JIOCHI/PKEHHI HOBOTO, BUSIBIICHHSI HOBHX 3B’SI3KIB Ta BJIACTUBOCTEH Y BiZIOMHX (haKTax.

Hamu nocmimxeno ¢opmyBaHHS MaTeMaTHYHOI KOMIIETEHTHOCTI B TIPOIIEC] BUBYCHHS
icropuunux 3amau  [3,c¢.19], [5,¢.93], [7,c.80]; mnpumiieHo yBary JOCIHiPKEHHIO
MaTeMaTUYHUX MOJielel B ICTOPUYHUX 3a/1a4ax [4, c. 99]; Ta po3BUTKY 1HTENEKTyaJIbHUX YMIiHb
CTYJEHTIB y TpoIleci po3B’a3yBaHHs 3a1a4 [6, ¢. 107]. 3ocepenumMo yBary Ha poJii 3aCTOCYBaHHS
y3arajgbHEHb Yy 33Ja4ax JJIsl PO3BUTKY TBOPYOTO MUCIICHHS TIPY HABUYAHHI MATEeMAaTHKH.

AHaJi3 akTyaJbHHX J0CaiIKeHb. [I[poGieMu BIpoBa)kKeHHsI KOMIIETEHTHICHOTO MiX0/1y
B OCBITHIH JIsTBHOCTI  JOCHiIXKyiOTh AkyneHnko . A., bypma M. 1., Jlureunosa C.T.,
Osuapyk O. B., I[Tometyn O. I. Tapacenkosa H. A.

[TutanHs QopMyBaHHS MaTEMaTHYHOI KOMIIETEHTHOCTI BHCBITIIIOIOTH Y CBOIX Tparsx
Bosnocumenko JI. A., Kipman B.I'., Matsam O. ., Muxaiinenko JI. ®., PakoB C. A. [2],
Cxksoprora C. O., Xom’ok B. B. [8].

AcHexkTH pO3BUTKY TBOPYOI'O MHUCIIEHHS MijJ Yac HaBYaHHS PO3IJISAAIM y CBOIX poboTax
Anekciok A. M., bormap B. 1., Kanammnikos I. B., Crenkans 3. 1., Hamreunikosa O. C. [9].

BukopucTaHHIO iICTOPMYHMX 3a/a4 y HABUYAHHI MaTEMAaTUKH IPHCBSIYCHI TOCIIIKCHHS
bers B. I'., I'ogoBantok T. JI., llymuraii C. M.
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Merta crarTi: PO3KPHUTTS MOXKIUBOCTEH PO3BUTKY JIOTIYHOTO Ta TBOPUYOTO MHCIEHHS,
(dopMyBaHHS MaTeMaTHYHOI KOMIIETEHTHOCTI y MPOILEC] y3aralbHEHHsI ICTOPUYHOT TOTOXKHOCTI
HiodanTa.

Buxkiaax ocHoBHoro wmarepiaay. JlocmipkeHHsT BiOMOi ICTOPUYHOI TOTOXKHOCTI
JTABHBOTPEIbKOro MaremMaruka Jlioganra mpo KBaapatu, TeHEpyBaHHS i1eH 1o 11 y3arajabHEHHIO
Ha HOBI BHITAJIKM B3a€MO3B’SI3KYy YHCENl 1 CTEINEHIB Ja€ MOINTOBX JUII PO3BHUTKY TBOPYOTO
MUCIICHHS 1 (POpMYBaHHS BaXKJIMBOI JIOTTYHOI CKJIAJJ0BOT MATEMAaTUYHOT KOMIIETEHTHOCTI.

3anauya 3 ""Apudpmeruxku'" liopanra

Icropuuna nosinka. [liodant (iimoBipuo III cT.) — rpenpkuii Mmatematk 3 Onekcanapii. B
"Apudmernmi" JliopanTta mMaHO TOYATKH aiureOpu, pPO3B’SA3aHO 3aaadi, IO 3BOJATHCS [0
HEBHM3HAYCHUX PiBHSHB [1, ¢. 172]

Jlosecmu, wo 000ymoK 080X uucen, KOJCHe 3 AKUX € CYMOK 080X KBAOpamis, cam
no0AEmMbCs K CymMa 080X Kaopamia.

Po3p's3anns.  3HaiieMo  J00yTOK  JOBOX  JaHUX  YHCEL. (a 2+ b’ Xalz + b12 ):
= (aa? + b} + 2aba,b, )+ (@7 + ba? — 2aba,b, ) = (aa, + bb, f +(ab, —ba, .
SAxmo JOJTAHKH 3TpyIyBaTH 1HaKIIE, TO (a2 +b° Xalz +bf ) =

= (a®a? +b?b? — 2abab, )+ (a’b? + b’a? + 2abayb; )= (aa, — bb, )’ +(ab, +ba, .

Maemo TotoxuicTs iodanra ((12 +b? Xalz +bf ): (aa, +bb, )2 +(ab, ¥ bal)2 .

MoxHa 3anpornoHyBaTH IHIIMI crocid, pO3KJIaBIIM CyMy KBajpaTiB Ha MHOXHMKH,
BBIBIIIN YABHY OJUHUITO I (i 2=-1).

(a? + b2 )a? + )= (a* — b%* fa? — b2i%)= (a -+ biYa —bi)a, + by, — bi) =
= ((a + bi)(al — bli))((a — bi)(al + bli)) = ((aal + bbl)— (01bl — bal)i)((aal + bbl)+ (01bl — bal)i) =
= (aa, + bb, )’ +(ab, — ba, )’

B 3aranpHOMYy BUTISAl 110 TOTOXHICTH 0BIB Jleonapno Ilizancekuit y Tpakrari "Knura
kBazpatiB" (1225 p.) IMOBiIpHO 32 IOMOMOTOI0 OE3MOCEePEIHIX EPETBOPEHb.

BuBuenHsM naHoro nuraHHA Takoxk 3aimaBcs OriocteH Jlyi Komn — ¢dpaniy3skuit
MaTeMaTHK. BiH po3risHyB Ta JOBIB TOTOXHICTE PO CyMy KBaJpaTiB Ha MHOXHUHI
KOMITJIEKCHUX YHCEIL.

3agaya Komi

Ictopuuna nosinka. Orrocred Jlyi Komri (1789 — 1857) — dpaniy3pkuii MaTeMaTHK, mpaiti
SIKOTO CTOCYIOTbCSl PI3HUX Taiy3edl MaTeMaTHKu. BiH 3ampornoHyBaB po3riisigaTd reoMeTpudHe
300payKeHHSI KOMILUIEKCHOT 3MIHHOI K TOYKM, IO Mepemimyerbes y mmiomuHi. Komrl BBiB
TepMiHH "MOJYJTh KOMIUIEKCHOTO uncia" Ta "crpsokeHi komrutekcHi yucna'. [1, ¢. 246]

Ao nomuodcumu midic co601o 08a Yinux YUCLA, KOJICHE 3 AKUX € CYMOIO 080X Kaopamie,
mo 00epxcanutl 000Ymox 6yoe makKoic CKIadamucs 3 Cymu 080X K8aopamie

Po3B's3anHs aBTOpa. PO3risiHEMO 4OTHPH IMOMAPHO CHpsDKEHI KOMIUIEKCH a+ bi, a—bi,
a,+bi, a —bi. 3HaiineMo N00yTOK BCIX, MEPEMHOXKYIOYHM Mapy CIPSIKEHUX KOMIUIEKCIB

(a2 +b° Xalz +b12 ) SIKI10 MOMHOXHUTH MEPIIMI Ha TPETii 1 APYyruil Ha YeTBEpTUH, TO 3arajbHUMN
N00YTOK JIOPIBHIOE (aa, — bb, + (ab, + ba, )i)-(aa, — bb, —(ab, + ba, )i) =
= (aa, —bb, )2 +(ab, + ba, )2 . OTxe, 10BeCHO (a2 +b° Xalz +b} ) = (aa, + bbl)2 +(ab, - bal)2 :

3ajaMOCsl IUTAHHAM, SIK MOYKHA y3arallbHUTH TOTOXHICTH [liodanTa. I[lounemo 3 BUmajaky
30UIbIIEHHS cTeneHIB. Yn Moxe JOOYTOK ABOX YHCEIl, 10 € CyMaMH JIBOX KyOiB, JOPIBHIOBATH CyMi
JIBOX KyOiB (03 +b° Xaf +b] )= A%+ B%? A6o 106YTOK IBOX CyM YeTBEPTHX CTEIEHIB JOPIiBHIOBATH
CyMi 4eTBEpTHX CTEleHiB (a"' +b* Xaf +b} ): A’ + B*? JlocikeHHs OBOAATS, 10 y3araabHeHa
TOTOXKHICTB ISl CyMH KYOiB, @ TAKOXK CyMHU YETBEPTHX CTEMEHIB HE BUKOHYETHCS.

JocnimuMo, YW MOXKHA Yy3araabHUTH TOTOXHICTH JliodaHTa muIsiXoM 301IBIICHHS
KUTBKOCTI JOJaHKIB-KBaApaTiB. Bimomo, 1o 1o0yToK ABOX YHCEN, KOXKHE 3 IKHX € CYyMOIO TPhOX
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KBaJIpaTiB HEMOXKJIMBO TOJATH K CyMYy TPbOX 1HIIUX KBajpatiB. J{Jis OTO JOCTATHRO JOBECTH
TOTOXHICTH Jlarpanxa.

3anaua Jlarpanxa

Icropuuna posinka. XKozed Jlyi Jlarpamx (1707 — 1783) — dbpaHily3pKkuii MaTeMaTuK i
MexaHik. Mloro HasuBamy "XeONCOBOIO MipaMizor MareMaTHuHHX Hayk". B anreGpi Jlarpamx
noOyayBaB TEOpI0 PIBHSIHB, 30KpeMa BHHAKMIIOB METOJ] BHUKIIOYEHHS 3MIHHHMX 13 CHCTEMHU
piBHSHB (CKIAIaHHS pe3ydbTaHTA), 3a JOMOMOTOK HEMEePEPBHUX JpOOiB pO3B’sA3yBaB
HEBH3HA4YCHI PiBHSHHI [ 1, ¢. 269]

Llepesipumu MOMOJICHICb (a2 +b* +c? Xaf +b7 +c! )— (aa, +bb, + CCl)Z =
= (ab, —ab) +(ac, —ac) + (bc, - b .

JloBeeHHsT MOXXHAa BHMKOHATH Oe3MocepeHIMU TIEPETBOPEHHSAMH BHpa3iB abo i3
3aCTOCYBAaHHSIM  BJIACTUBOCTEH  JeTepMiHaHTiB.  Maemo (a2 +b° +c? Xaf +b +c} ) =
=(aa, + bb, +cc, )2 + (ab, —alb)2 +(ac, —alc)2 + (bc, - blc)z. Otrxe, SKIO JABa MHOXHHUKH €
CyMaMH TpbhOX KBaJIpaTiB, TO iX JOOYTOK HE € CyMOIO TPHOX KBa/IPATiB.

[TepeBiprMoO, UM MOKHA y3arajJbHUTH TOTOKHICTb Ul JOOYTKY CyMU YOTHPBOX KBAJPAaTiB.

3anaua 3 "YHiBepcanabHoi apudpmeruxu' Eiinepa

Icropuuna posinka. Jleomapn Einep (1707 — 1783) — Bigmomuii maremarwk, (i3uK,
MmexaHik, actpoHoM [1, c¢. 181]. "VYuiBepcanbna apudmernka" Eitnepa 3irpana 3HauHy poiib Y
PO3BUTKY MaTemMaTuuyHOi ocBiTH. Bona Oyma Hammcana B 1767 pomi, BumaHa B 1768 p. i1
nepeBuaaBagacs HIMEIBbKOW0, (PaHIy3bKOI0, AHTITIMCHKOI0 Ta IHIIMMH MOBaMH. 3a 3pa3koM
"VuiBepcanbHoi apudmeruxn" Eitnepa ckiananucs miApydyHUKH 3 elIeMEHTapHoi anredpu. B miii
KHU31 € psiZi BU3BHAYHUX TOTOXKHOCTEH.

Hobymok 060x uucen, KoJiCHe 3 AKUX € CYMOIO YOMUPLOX KEAOPAMIiB, MAKOIC OOPIBHIOE
CYMI HOMUPbLOX KBAOPAMia.

(0% +b% + 2 +d? a2 + B2+ +d?)=(aa, + bb, +cc,+dd,} +  +(ab, —ba, +c,d —cd, |
+(ac, —ca, +bd, — bd) + (ad, —a,d + bc - bcl)2

TOTOXHICTP MOXHA JIOBECTH CHocoOaMH  3aCTOCYBaHHS  KOMIUICKCHHX  YHCEI,
JIeTepPMiHaHTIB, KBATEPHIOHIB.

®dopmynu s 100yTKYy CyM JBOX 1 YOTHPbOX KBaJpaTiB MalOTh 3aCTOCYBAHHS B
apudMeTHIl KOMIUIEKCHUX yucen 1 kBatepHioHiB. C. Pobeprcon (1859 — 1899) 3’s1cyBas, 1o s
MHOHUKIB 3 16 KBajpaTiB Take nmojganHs Hemoxiause. Anonbd [ypsir (1859 — 1919) nogis, mo
BKa3aHUil croci0 mojaHHA NOOYTKY y BUTISAAI CyMHM KBaJpaTiB Ma€ MICIHE TUIbKU ISl ABOX
MHO’KHUKIB 3 IBOX, YOTUPHOX 1 BOCBMH KBaJIpaTiB.

["any3p apudmeTnky, 1mo 3aiiMaeTbcsd MUTAHHAMU NOJAHHS LUIMX YUCEN y BUIIAJI CyMHU
OUIMX 4YMCEld TEBHOIO BHUIVIANY, HA3MBA€TbCA aAuTHBHA apupmeTnka. OKpemi MHUTaHHS
anutuBHOI apudpmeruku po3B’s3yBanucs liopantom (III ct.), Jleonapno Ilizancekum (61. 1170
—micns 1228), @pancya Bietom (1540 — 1603), Ortocrenom Jlyi Komri (1789 — 1857). 1i okpemi
nociipkeHHs 0ynu nepetBopeHi Jleonapaom Eitnepom (1707 — 1783) y Hayky.

BHCHOBKHM Ta NepPCHeKTHBHM MOAAJIbIINX HAYKOBHX PO3BiZoK. P0o3BUTOK TBOpHYOTO
MUCIICHHS MOB'SI3aHUN 3 TONIYKOM Ta BHCYHEHHSM HOBHUX 1€H, YMIHHSIM 3aCTOCOBYBaTH BKe
3HalioMi ()akTH Ta Ha OCHOB1 JIAYKTHBHHMX MIPKyBaHb 3/1MCHIOBATH Yy3araJbHEHHS IEBHUX
3aKOHOMIPHOCTEH, 3MIHIOIOUH OKpEMI €JIeMEHTH. 3iHICHEHHS IUX KPOKiB IiJ] Yac y3arajJbHEeHHs
ToTOXHOCTI [[ilodaHTa mpo /Ba KBaapaTH Ha BUMAJOK OUIBIIOT KUIBKOCTI JOJAHKIB CIIPUSTHME
PO3BHUTKY JIOTTYHOTO 1 TBOPYOrO MHUCIEHHS 37400yBadiB OCBITH Ta (OpPMYBaHHIO MaTeMaTHYHOI
KOMITIETEHTHOCTI. Y TOJANBIIMX JOCIIKEHHSX CIIIJI PO3TIASHYTH BIUTHB JJOCTIIHUIIBKHX
MaTeMaTHYHUX 3aBJIaHb HA PO3BUTOK TBOPUYOTIO MHUCIICHHS.
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Sverchevska I. A. The generalization of Diophantus’es identity as a means of creative

thinking development during the formation of mathematical competence.

Summary. The article investigates logical and creative thinking development as a support

for the formation of students’ mathematical competence. The author states that students’ own
studies on the generalization of well-known statements promote the comprehensive development
of one's personality, thinking and intellectual potential.
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The work focuses on a generalization of a famous historical identity by Diophantus, an
ancient Greek mathematician, about two squares. The author proposes being creative, following
general laws of identities, and making generalizations. The study also recommends putting
forward ideas that the identity possibly holds for greater powers, to check whether these ideas
are correct, and disprove false hypotheses.

The work also advises searching for new ways to generalize Diophantus'es identity by
increasing the number of square addends. The author also recommends that students test new
hypotheses and prove them by themselves, as well as discover famous historical problems that
prove or disprove generalized identities for the sum of three, four and more squares. The article
offers using historical problems of proving Cauchy's, Lagrange's, Euler's identities to confirm
the possibility of generalization.

The work concludes that investigation and generalization of identities, studying
approaches to proving, suggested by the authors of historical problems about identities,
facilitates the development of skills of investigating and generalizing of mathematical statements,
and as a result, the development of creative and logical thinking.

The above-mentioned factors would also improve the formation of student's competences,
including mathematical competence, in its logical component, and innovative competence, in the
ability to generate new ideas, to analyse, prove and disprove. The work concludes that studying
mathematics gives wide opportunities for applying competency-based approach in education, as
well as comprehensive development of the personality.

Key words: competency-based approach, competence formation, mathematical
competence, creative thinking development, teaching mathematics, famous historical problems,
Diophantus'es identity, generalization.
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Binaunpkuit HallioHaTbHUM TEXHIYHUN YHIBEPCUTET

BUKOPUCTAHHA MATEMATHUYHOI'O IHCTPYMEHTAPIIO CTYJAEHTAMHA
TEXHIYHUX CHEIIAJIbHOCTEM Y BOJTOHTEPCHKIN JIAJIBHOCTI

Y 0ocnioocenni eucgimneno npobaemy onmumizayii 6010HmMepcvKoi disibHOCMI 3acobamu
MamemMamuyHo20 IHCMpyMeHmapito, AKuti 0038014€ 3ibpamu, cucmemamusysamu ma
y3aeanvHumu iHghopmayiro. Ilpoananizosano noensaou 8iM4UHAHUX MA 3aPYOINCHUX HAYKOBYIE
wo0o Oe@hiniyii nowamms «8oao0HmMepcovKka OisnvHicmvy. Koncmamosano, wo eononmepcovka
OIANbHICMb 0A€ MONCIUBICMb CMYOEHMAM PIZHUX CNeyialbHOCmel, | MEeXHIYHUX 8 MOMY JHC
yuci, po3suUpumy 8 Ne6HOMy pyCili C80H Npo@eciiny OisANbHICMb, 3000ymu HO8Ull 00C8i0 ma
3acmocyeamu HaA Npakmuyi OmMpuMaui 6 YHieepcumemi 3HAHHA 13 PI3HUX OUCYUNTIH 5K
npogecitinoeo, max i hyHOAMEHMATLHO20 YUKTIG.

Iliocymosyiouu nagedeni noensaou Ha NOHAMMS «BOJOHMEPCHKA OifIbHICMbY, A8MOPAMU
BU3HAYEHO, WO iU npumamaHuull Oilbw CMIUKULL pieeHb Mmomueayii 00 OisIbHOCHI,
camocmituHicms Y OISIbHOCMI  NOPOONCYE  0coOucmiche ma npogeciline 3pOCMAHHSA
Maubdymuv020 ¢haxisys, AKUU 3a808KU 3MICMY ma Gopmam 60J0HMEPCHbKOI OIIbHOCMI cam
8UOVO08YE THOUBIOVATbHY MPAEKMOPIIO C8020 NPOGECIliIHO20 3POCMAHHSL.
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