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competencies. It also outlines the steps that a student must take when solving problems of applied
content. It is noted that the methodology of teaching higher mathematics using a system of applied
problems contributes to the fact that it allows them to find independently such methods and
techniques that would allow them to discover new actions for themselves. Attention is also paid to
the professional orientation of teaching higher mathematics, that is, the close connection of the
content of the training course with the professional sphere of activity of future specialists. One of
the ways to implement the profile orientation of teaching higher mathematics is the use of applied
problems. The system of such problems should implement the intra-subject aspect of the applied
orientation of teaching. It is noted that the activation of students' cognitive independence will be
facilitated by applied tasks that will encourage students’ desire to solve such a task; that the
presentation of educational material in higher mathematics should be accessible to students,
stimulate their activity in achieving success in mastering the appropriate skills and abilities in
learning. Therefore, in the process of solving applied tasks, students should understand that the
task has a condition associated with life situations, and it expresses the connections and forms
inherent in them, and therefore can be applied in these situations.

The article recognizes that the performance of applied tasks changes students' emotional
and sensory attitude to the subject and is a preparation for solving problems of future professional
activity with the help of mathematics. The main requirements for applied tasks in the higher
mathematics course are also highlighted. As conclusions, it is noted that applied problems are the
basis for the development and manifestation of a high level of cognitive independence of students
in the study of higher mathematics. The applied orientation of the higher mathematics course
contributes to the development of mathematical thinking; the formation of knowledge and skills in
the use of mathematical apparatus for the analysis of engineering and technical situations. Applied
problems play a significant role in the formation of the professional orientation of the future
specialist. Filling the higher mathematics course with problems of applied content can activate
the mental activity of students, promote the development of systemic thinking, form personal
learning motivations and a positive attitude, and develop cognitive interest in higher mathematics.

Key words: activation of cognitive independence, applied orientation, higher mathematics
course, applied tasks, professional orientation, mathematical modeling, knowledge, skills, solution
steps, task requirements, students, cognitive interest, creative thinking.
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3ACTOCYBAHHA BUBHAYHUX ICTOPUYHHUX 3AJTAY
11 YAC BUBYEHHA KOMIVIEKCHUX YN CEJI

Y cmammi posenanymo moowcnusocmi pozgumky mamemamuyHoi KOMNEemeHmHOCmi y
npoyeci 8U8UeHH KOMNIEKCHUX YUCel I3 3ACOCY8AHHAM ICIOPUYHUX 3A0ay. Y 6npoeaodcenHi
KOMNEeMeHMHICHO20 Ni0X00y 6 0cC8imi 3HAYHY poab 8idiepac  (hOpMyBaHHs KIHOYOBUX
KoMnemenmHocmeu. Yeaesa 30cepeddcyemvpcsi HA  PO3GUMKY  KIHOYOBOL  MAmMeMamuyHoi
KomnemenmHuocmi. A came, po32nAHYmMo 6MIHHA GUKOPUCTNOBYBAMU MAMEMAMUYHI 3HAHHA mda
Memoou 015 p038 'A3y6aAHHs 3a0a4, HAOYMMs Ma 600CKOHANEHHS NPAKMUYHUX HABUYOK.

Hocnioocenns ghoxycyemoca Ha eusyenHi KomniekcHux uucen. Cmeepoxcyemuvcs, uwo s
GopmyeanHns yminb ma HABUYOK ONEPYBAHHA KOMHWIEKCHUMU YUCIAMU 8 aneeOpaiuniu opmi
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O00YIIbHO 3ACMOCO8Y8aMU U3HAYHI ICMOPUYHI 3a0a4i. [cmopuko-eenemuunuil nioxio y Ha84aHHi
Mamemamuxy NOKIUKAHUN NOKA3aMU WIAX PO36UMKY MamemMamuduux 3Hanb. Ocobnuse
3HQUeHHs MaKull nioxXio Mae nio 4ac 6USYEeHHs KOMNIEKCHUX Yucel, [AKI 3 A6UNUCA 6HACTIOOK
HAYKOBUX PO36IOOK 8UEHUX, NOULYKIB WLIAXI6 PO38 S3YBAHHS PIGHAHD.

3anpononosano 0as pO3GUMKY MAMEMAMUYHUX YMIHb GUKOHY8amu Oii 3 KOMNIAEKCHUMU
yyucramu 3acmocogyeamu  3aoaui euoamuux ewenux. 3aoaui /. Kapoano ma I Jleubniya
nPoOemMoHCmpyloms 3000y8a4am Oii 3 KOMNIEKCHUMU YUCTAMU AK GUKOHAHHA NepemeopeHMHs
supasie. ¥ 3aoauax O. Kowi ma JI. Etinepa 0ii 3 KoMnIeKCHUMU YUCTIAMU BUKOHYIOMbCS 3 MEMOI0
008e0eHHs1 ma y3a2albHeHHs iIcCmopuyHoi momodcnocmi [iogpanma npo cymy keaopamis.

Taxoorc suoxpemnero 3a0aui Ha 600CKOHANEHHSA NOULYK) KOPEHI8 K8AOPAMHUX PIGHAHb, SAKi
8 HOBUX YMOBAX MOJCYMb GUABUMUCA KOMNAEKCHUMU yuciamu. Moowcnugicme po3kiady eupasis
Ha NI KOMAIEKCHI MHOJCHUKY NPpoOdeMoHcmposano 6 3adayax 1. Jleiibuiya ma U. Bepuynni,
KT Yi 8YeHi 3acmocysanu 071 nepemsoperb 0podosuUx 8upasie Npu inmeapy8aHHi.

Pobumbcs sucnosok, wo eusHauni icmopuyti 3a0a4i CHpusmumyms po3gUmKy MamemMamuiHux
VMIHb NIO 4ac 6UBYEHHs HOB020 NOHAMMSA — KOMNJIEKCHUX yucel. Bukopucmaums icmopuuHozo
Mamepiany akmugizye HasuaibHy OisIbHICb 3000y8aUi6 0c8imu, NOCUTIOE iHmepec 00 3000ymmsi
HOBUX 3HAHb, NOKPAWYE CHPUUHAMM HOBUX NOHAMb. Hepe3 600CKOHanenHs YMiHb [ HABUHYOK
BUKOHY8aAMU OIi 3 KOMIJIEKCHUMU YUCTAMU 6)0e PO3BUBATNUC MAMEMAMUYHA KOMNEeMeHMHICMb.

Kniouosi cnosa: xomnemewmuichuii  nioxio,  @QopmysamHs — KOMNemeHmMHOCmell,
MamemamuyHa KOMNemeHmHiCmos, MamemMamuyri YMIiHHs, USHAYHI ICMOPUYHI 3a0a4i, HA8UAHHS
Mamemamuxu, KOMIJIeKCHI yucaa, oii 3 supaszamu, anreedopaiuna ghopma, ysa6na 0OUHUYAL.

ITocTanoBka npod;aemu. CyyacHa OCBITa CTaBUTh 32 METY PO3BUTOK TBOPYOi OCOOUCTOCTI.
3HayHy pOJIb Tpa€ BIPOBAKEHHS Y HABYAIBHUN TIPOLEC KOMIIETEHTHICHOTO MiAXOMTY.
MaremaTuHa KOMIETEHTHICTh € OCHOBHUM BHJIOM OCBITHIX KOMIIETEHTHOCTEH.

[Tomyk HOBUX HUISAXiB pO3B’SI3yBaHHS MaTeMaTHYHUX 33724 PO3BHUBAE MPOLIECH MHCIICHHS,
AKi JOMOMAaraloTh JOCTI/KYBaTH, 3aKpIMUIIOBAaTH YMiHHS CaMOCTIHHO BH3HA4YaTH CrHocid
pO3B’si3aHHA, WTH [0 3aIUIAaHOBAHOTO pe3yibTary. MIipKyBaHHS 1 apryMmeHTauis IMiJ 4ac
PO3B’sA3yBaHHA 33/1a4 CIIPHUSIIOTh PO3BUTKY MAaTEMAaTUYHOT KOMIIETEHTHOCTI, M1ICHIIIOIOTh YMIHHS
BUKOHYBaTH MaTEeMaTHYHI 3aBJIaHHS.

MaremaTuka HeoOXiZHa [ BCiX TBOpPUMX Mpodeciif, po3BUBa€E KPeaTUBHE MUCICHHS Ta
KPUTHUYHUN MIAX1A IO CIPUHHATTS CBITY. BaKJIMBUM (DAaKTOPOM MiJABHUILEHHS 3al[IKaBJIEHOCTI /10
HABYAaHHS € ICTOpUYHHUM miAXif. IcTopis MaTeMaTHKW Jae UiTICHUM MOTJsA Ha MICIle HayKd B
KUTT1 CYCHUIbCTBA. PO3KPUTTA €BOMIONIT MaTeMaTUYHUX 1/1ed, MEXaHI3My IMOIIyKy HOBHX
croco0iB po3B’s3aHHS 3a]a4 CIPUs€ aKTUBI3allli HABYAIbHOI'O IPOIIECY, Mi3HABAIbHOI aKTUBHOCTI
37100yBaviB OCBITH.

BaxnuBum acnektam (opMyBaHHS KIIIOYOBUX KOMIIETEHTHOCTEH 3100yBadiB OCBITH
npucBsiueHi podortu [4], [5], B ToMy umcIi i3 3aCTOCYBaHHSIM ICTOPUYHMX MAaTEeMaTHYHUX 337134
[6]. ITpunineHo yBary ckianoBiii MATEeMaTHYHOT KOMIIETEHTHOCTI — PO3BUTKY TBOPUOTO MUCIICHHS
IpU JTOCHI/PKEHHI BU3HAYHMX icTOpuyHUX 3amad [1; 3; 7]. 3BepHeMO yBary Ha 3acTOCYBaHHS
ICTOPUYHHX 33/1a4 Y BUBUEHHI KOMIUIEKCHUX YHCE.

AHai3 akTyaJbHUX J0CJiaKeHb. KoMIeTeHTHICHUN MAX1 Yy HaBYaHHI JOCIIKYBATH
Auxkan A. A., bypaa M. 1., Jluteunosa I'. C., OBuapyk O. B., ITomeryn O. 1.

Pi3Hi1 acrekTH HaBuaHHS MaTeMaTUKU Ta (OpPMyBaHHS MaTEeMaTHYHOI KOMIETEHTHOCTI
po3risinanu Bacunbesa [1. B., Marsm O. 1., Pakos C. A., CkBopuosa C. O., Tapacenkosa H. A.,
Yameunukona O. C.

IcTropuko-reHeTHYHUI MiAXi y HaBYaHHI MaTeMaTWKH BIpoBaKyBanun bes3 B. T,
Bipuenko H. O., 'ogosantok T. JI., Maxomera T. M., [llymuraii C. M.

MeTta cTaTTi: pO3KPUTH MOXIUBOCTI PO3BUTKY MaTeMaTHYHOI KOMIIETEHTHOCTI Yy MPOIIeci
BUBYCHHSI KOMIUIEKCHHUX YUCE 31 3aCTOCYBaHHSM ICTOPUYHHX 3a/1a4.

Bukiaaa ocHoBHOro martepiaiy. Ilin yac BHBYEHHS KOMIUICKCHUX YHCET BAXKIMBHUM €
dbopMyBaHHS yMiHb BHUKOHYBaTH Jii B anreOpaiuniii ¢opmi. Cnig mpoBeCTH MOPIBHSIHHS Ta
3iCTaBJICHHS BIJOMUX MPUUAOMIB JUIs Iiil 3 BHpa3zaMu, 3pOOMTH aKIEHTH Ha OCOOIMBOCTSX iX
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BUKOHAHHS /IS KOMIUIEKCHUX 4uceln. [IpoBefeHHs aHanoriii Ta BUOKPEMIICHHS BiIMIHHOCTEH y
HOBUX YyMOBax OINEPYyBaHHS KOMIUIGKCHUMHM YHCIAMU JacTh MOXJIMBICTh BJIOCKOHAJIUTHU
MaTeMaTHYHI YMiHHS Ta HABUYKHU, PO3BUHYTH MaTEMATHUYHY KOMITIETEHTHICTb.

Bigomi icTopuuHi 3amadi AOUUIBHO BUKOPUCTATH s (OpPMYyBaHHS YMiHb BHUKOHYBaTH
omepauii 3 KoMIuleKcHUMH uyuciaamu. Cepen crnocoOiB po3B’s3yBaHHS ICTOPHYHHMX 3ajad,
3alpONOHOBAHMX BIJOMHMH MaTeMaTHKaMU MUHYJIOTO, MPOMOHYEMO 3BEpHYTH YBary Ha Ti, Je
3aCTOCOBYIOTHCS i1 3 KOMIUIEKCHUMH YUCIIaMH. 30CepeIUMO yBary Ha 3a/1a4ax, 110 MPUBEIU 10
MOSIBU Ta 3aCTOCYBAHHSI KOMITJIEKCHUX YHUCEIL.

KomruiekcHi uMciaa BUHUKIN 3 MPAaKTHKUA PO3B’S3yBaHHs aireOpaiuHux piBHsAHB. Lli umcia
BIIEPIIIE 3aCTOCYBAJIH ITATIMCHKI MATEMATHKH B 3B’SI3KY 3 PO3B'sI3yBaHHSAM KyOi4HUX PIBHSHB. Y TBOPI
«Benmke mucrenTBo abo mpo anredpaivni npasuia» (1545) J1. Kapmano Brepie BBiB ysBHI Yucla,
SKi BiH Ha3BaB «CO(IYHMMEY». 3aCTOCOBYIOUM JIOBENCHI HUM (GOPMYIH Ui KyOidHOTO PiBHSHHS

3
N

2
X* + px+q =0 y BUMaaKy BiI'eMHOTO JMCKPUMiHAHTA A = % = Kapaano npuiiimos 10 Bupasis

BULY d + b~/~1 . To6to 3'siBUBCS KOpIHb KBaJ[paTHUH 3 BiI'€MHOT0 YKCIIa, 1110 HA JYMKY MaTEMaTHKIB
TUX 4YaciB OyJ0 HEMOXJIMBO. AJle KyOiuHe PIBHAHHS Majlo TPH JiMCHUX KopeHi. J[ns maremarukiB
XVI cr. 11e Oy110 mapagokcoM, 1 el BUMA 0K OIepKaB Ha3By «HE3BimHMI». He BuBuaroun codivni
yucina, KapiaHo oflHaK J0IycCKas, 10 BOHH MAlOTh 3HAYEHHs B MaTeMatuili. B ioro 3amadi mpo moain
YHCIIa Ha JIBI YACTHHU CyMa JIBOX CO(PIYHUX YHCE 1 IX JOOYTOK € iiicHI uncia. [Hmmi iTamichKuii
marematuk P. Bombemni B Tpakrari «Anrebpa» (1572) BukiaB mpaBuiia Aid HaJ YUCIAMH BUAY
a+bJ-11i 3aCTOCYBaB TX JJIs TOSICHEHHSI HE3BIIHOTO BUTIAJIKY.

3anaua JI. Kapaano

Posknacmu 10 na maxi 0sa dooanku, wob ix dooymoxk oopieniosaes 40 [2, c. 115].

Po3B'si3anns aBropa. [ToginmuTu 10 HaBmin, Oy/e 5, mIOMHOXKEHE came Ha ce0e BOHO 1acThb 25.
[Morim BimHATH Bij 25 Te, 0 OACPKUTHCS IPU TIEPEMHOMXKEHH1, TOOTO 40, Toi 3anuimmThes (— 15).
ko 1o0yTH 3 IILOTO KOPIHb KBAJPaTHUH 1 IOAATH 5 Ta BITHATH 5, TO OAEPKUMO YACTHUHU, AKi

npu MHOKeHHI 1atoTh 40. TakuM yuHOM 11i YacTuHH OyyTh 5+ +/—15 1 5—+/—15 . IIpu upomy
Kapnano nokasye, mo 3 UM 4HCIOM NOTPIOHO BUKOHYBaTH [ii SK 3 BUpa3aMM 1 MOKJIACTU
—+/—-15-4/-15=15.

[Tomamo 11e po3B’si3aHHS B CyyacHMX Mo3HaYeHHAX. Hexail X Ta y — 1IykaHi 10JJaHKH, TOAI
x+y=10 . o
IPUXOJIUMO J0 CUCTEMU . 3 mepruroro piBasiHas Y =10 — X, TO/1 MiZICTABUBINY B IpyTe
xy =40
PIBHSIHHS, MAEMO x?-10x+40=0, x=5++/25-40 =5+ \/—_15 . Oneprkani nogaHKu S+ \/—_15
i 5—+/~15 . HaBenena 3azaua MOKa3ye, K y MaTeMaTuLl 3'sIBUJIMCA KOMIUIEKCHI YncIa.

Opnnax marematuku XVI cT. He 3yMijM BUKOPUCTATH ysIBHI KOpeH1 piBHAHB. L1 yncna He
BuzHaBaB @. Bier. e P. lekapt y TBopi «I'eomerpis» BKazyBaB, L0 IIi 4YHClIa HE MOXKHA
YCBIIOMUTU 1 Ha3WBaB IX «ySBHUMW». Takux 3Ke TMOIIAAIB NPUTPUMYBAJIMCS BHU3HAUHI
maTematuku 1poro 4yacy l. Hetoton i I'. JleitOnin. JleiiOHil 3amoBiB BUKapOyBaTH Ha CBOEMY

HaArpoOKy 3HaK v —1 sIK CHMBOJI MOTOMOIYHOTO CBITY.
3amaua I'. JIeiiOHina.

Cnpocmumu \/1+ N-3 +\/1—»\/—3 [2, c. 135].

CxopucTtaeMocs y po3B’si3aHHI TO3HAYEHHSIM YSIBHOI OJTMHUII

\/l+\/—_3:\/1+i\/_= >

=+ \/ngi\/g . AHaorigytHo \/1—\/—3 =\/1—i\/§=i \/g—i\/g .
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a) \/§+i\/i + \/E—i\/I :2\/§=\/€.
2 2 2 2 2
0) \/§+i\/1 + —\/§+i\/I =2i\/1:'\/§.
2 2 2 2 2
YN WY S
2 2 2 2 2
r) —\/E—i\/1 + —\/§+i\/I =—2\/§:—\/€.
2 2 2 2 2

Tosuauenns v—1 OyKBOIO «i» 3ycTpivaeThcs Bruepiue B 1777 poui B crarti JI. Eiinepa, ane
B IIpaKkTUKy OykBa i Oyia BBenena jume O. ["ayccom.

Jns po3BUTKY HaBUYOK POOOTH 3 KOMIUIEKCHUMH YHCIaMH JOLIJIBHO KPIM CTaHAApPTHUX
BIIPAB Ha BUKOHAHHS /il 3 KOMITJICKCHUMH YHCIIAMH B allre0paidHiit popmi 3anpornoHyBaTH 3a1adi
Ha JIOBEJCHHS, B SKHUX 3aCTOCYBaHHS KOMIUICKCHHMX YHCEN Ja€ HOBHUH CIOCIO pPO3B’s3aHHS
npoOsiemu. [IpormoHyeMo BUKOpHCTATH BU3HAYHI iCTOpHYHI 3amadi. OpaHIly3pKuii MaTeMaTHK
O. Komri 300pakaB KOMIUIEKCHY 3MIHHY SIK TOYKY, IO NEPEMIIIyeTbcs B IUIOIIMHI. BiH BBIB
TEpMiH "MOyJb" KOMIUIEKCHOTO YHCIa 1 Ha3BaB uucia d+ bi ta a —bi "cnpsoxkeHumu".

3agaua O. Komi

AKwo nomHodcumu migic cob60r0 08a YiIuX 4UCIA, KOJHCHE 3 AKUX € CYMOI0 080X K8AOpamis,
mo o0epocanutl 000Ymox 6yoe marKodic CKIadamucs 3 Cymu 080X K8aopamis.

I[ls 3amaya € Bu3HAuHOKO TOTOXHIicTIO /JliohaHTa Tmpo cymMy  KBajpariB

(a2 +b? Xalz +b! )= (aa, £ bb, )2 +(ab, ¥ ba, )2 . Komi BUKOpyCTaB 1711 OBEAECHHS YOTHPH MOMAPHO
CHIpsDKEHI KOMITIeKCHI unucna a+bi, a—bi, a,+bi, a,—bji [7, c. 102].

VY nporeci y3aranbHeHHs ToTokHOCTI JlioanTa 3’ sBisuincs HOBI1 3aznadi. byno nosezneHo,
11O LIS BIIACTUBICTh BUKOHYETHCS 1 IIsl YOTHPHOX KBAIPaTiB.

3agauya 3 «YHiBepcaiabHoi apudmeruxn» Eilsepa

Hob6ymox 060x uucen, KOJHCHe 3 AKUX € CYMOI YOMUPLOX K8AOPAMIB, MAKOIC OOPIGHIOE CYMi
yomupwvox keaopamis [, c. 102].

Jliis 1oBeIeHHs 3aCTOCY€EMO KOMILIEKCHI yucia. BUkoprcTaeMo 04eBUIHY TOTOXKHICTb:

1 1 ( 1 1 } ( 1 1 j .
— = — + - . IleperBopuMO L0  TOTOKHICTB.
X—y X-u \x—-y Xx—-z X—2z Xx-U

x—u—(x—y)_x—z—(x—y)+x—u—(x—z) y-u y-z Z—Uu

= , = + ,
(x=ylx—u) (x=ylx=z)  (x=2)x-u)"  (x=ylx-u) (x=ylx=z) (x-z)x-u)
( y-ufx-z)=(y-z)x—u)+ (Z —u)(x - y). Otpumany ToTO)HiCTH M03HAUHMO (1).

a+bi :al+bli _—c+di —c +di

-,y -, Z= —, U= — . [lincTaBUMO B TOTOXKHICTH (1),
c+di c, +dii a—bi a, —bji

Hexan x =

TOJI1 JT1iBa YaCTUHA MPUHAME BUTIIS;
a,+bi —c +di (a+bi —c+di] B (af + bf)+ (cl2 +df) (a2 +b2)+ (c2 +d2) B

c+di a-bi ) (a-bi\c,+di) (a—bi)c+di)

c,+di a —bi
B (a2 +b° +c* +d2Xa12 +b7 +cf +d12)
~ (a-bi)c+di)a,—b,i)c, +d,i)
TToznaunmo YHUCENBLHUK 1 3HAMEHHUK JBOIL YaCTHUHU BIMOBIIHO
A =(a® +b2 +c? +d? a2 + b} +c? +d?) a A, =(a—bi)c+diNa,—bi)c, +dii).
[IpaBa yacTuHa TOTOXKHOCTI (1) MiCHIA 3aMiHU 3MIHHUX MaTHUME BUTJISI:
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[al +bi —c+di}[a+bi B —cl+d1i}{—c+di B —cl+d1iJ[a+bi o +bliJ
c,+di a-bi c+di a, —bi a-bi  a,—-bi \c+di c +di
3nameHHHK Takox popisuioe A, =(a—bi)c+di)a, —bji)c, +d,i).

Po3srinsiHeMo uKCeNbHUK.

((a—bi)a, + byi)+(c —di)c, +d,i))-((a+biXa, — bi)+(c+di)c, —d,i))+
+ ((— c+ di)(al - bli)+ (a - bi)(c1 —dli))~ ((a + bi)(cl + dli)— (c+ di)(al + bli))=
=(aa, + bb, +cc, +dd, )’ + (ab, - ba, + cd, — c,d)’ +(ac, —ca, + bd —bd, )’ +
+(ad, —a,d +b,c—bc, )2 =A,. 3 TotoxHocTti (1) cmigye, mo ynucensHUKH piBHI A = A;, T0OTO
JIoBeJIeHO TBepkeHHs Einepa

(% + b? +c? +d? \a? + b + % +d?)= (aa, + bb, +cc, +dd, ¥ + (ab, —ba, +cd, —cdf +
+(ac, —ca, + bd —bd, )2 +(ad, —a,d + bc - bc, |

BaxnuBuMHU € 3aBAaHHA Ha IIOIIYK KOPEHIB KBAaJpaTHOTO TPUWIECHA JUIA BHUIAIKY

BiJI’eMHOTO AWCKpuMiHaHTa. [[ikaBoro Oy/e 3a1a4da mpo po3KiIaj Ha JTiHIHHI MHOXKHHKHY.
3amaua I'. Jlenonima.

. 4 4
Posxnacmu na ysaeni muosichuxku 0sounen X™ +a- .
Po3B’s13anus.

x'+a' = (x2)2 + (02)2 +2a°x* —2a°x* = (x2 +az)2 —(\/Eax)Z =
= (x2 +a’ - \/Eaxsz +a’+ \/Eax).
3HailIeMO KOPEeHi KOKHOTrO KBaJpaTHOrO TPUUICHA.
J2aF\2a? —4a> 2aFiav2 2a
2 22
—V2aF2a* ~4a* - 2aFiav2 2a
2 2 2

x> —2ax+a’ =0, x=

@F1i).

x*+2ax+a? =0, x=

(-171).
HpOI[OB)KI/IMO PO3KIaA BUpa3dy Ha MHOKHUKH.
(X2 +(12 —\/EGXXXZ +Cl2 +\/§CIX):

:(x—%(lﬂ)}(x—%(14)}[}(—%(—1+i)}[x—%(—l—i)] =

_( J2a 2a J( V2a ~2a J( J2a 2a j{ J2a 2a J
=l X—————1i | x— + i x+ - i x+—+—1|.
2 2 2 2 2 2 2 2

[Tro 3amauy JlelOHII poO3B’si3aB MpHU IHTErpyBaHHI JPOOOBO-pALlIOHATBHUX (DYHKIIH.

< ) N dx )

. bepuymni ta ['. JIeiOHil iHTerpyBaiu BUpa3u BUAYy —— 3a GOPMAIBHUMHU MPaBUIIAMH, SIKI
XFi

OyJIr B1IOMI JUTs TIMCHUX BHPA3iB.

- 1, 1+xi
3agaua U. bepnyaii. Jogecmu, wo arctgx = > Inl—XI. posrisiHyTa B [6, c. 84].
i 1-xi

BucHOBKHM Ta nepcneKTHBHU MOAAJBIINX HAYKOBUX PO3Bi/IOK.

Po3BHTOK MaTeMaTHYHOT KOMITETEHTHOCTI Yepe3 Ha0yTTsS MaTeMaTHYHUX YMiHb OIIEpyBaTH
KOMIUICKCHUMH YHCJIaMH MOXKe OyTH 3a0e3leYeHHM 3acTOCyBaHHSAM ICTOPUYHHX 33]ad, Y
PO3B’sI3yBaHHI SKUX BUKOHYIOThCS il B anreOpaiuniit popmi. Y moganbmmx JOCTiHKEHHIX CITiJT
PO3IJIIHYTH 1CTOPUYHHM MiJX1/1 y BUBYEHHI 1IHIIMX PO3JLIIB MAaTEMATHUKH.
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Bondarchuk V. M., Holovnia R. M., Sverchevska l. A. Using famous historical
problems in studying complex numbers.

Summary. The paper focuses on the opportunities of using mathematical competence in studying
complex numbers in historical problems. The formation of key competencies plays a significant role in
implementing the competence approach in education. The author highlights the development of key
mathematical competence. Namely, the work considers the ability to use mathematical knowledge and
methods for solving problems and practical skills gaining and improving.

The research focuses on studying complex numbers. The authors advise applying famous
historical problems to develop abilities and skills to operate complex numbers in algebraic form.
A combined historical and genetic approach in teaching mathematics aimed to show how
mathematical knowledge develops. Such an approach is of particular importance in studying
complex numbers, which resulted from scientific research looking for ways to solve equations.

The study suggests performing operations with complex numbers by solving famous
mathematical problems. The problems of J. Cardan and G. Leibniz may show students how to
operate complex numbers for expression transformations. In the problems of O. Cauchy and
L. Euler, the operations with complex numbers are performed to prove and generalize the
historical Diophantus' identity about the sum of squares.
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The article also highlights the problems of finding the roots of quadratic equations, which
may appear to be complex numbers. G. Leibniz and J. Bernoulli's problems showed the
opportunity to factorize expressions as complex multipliers, and both scientists used them for
expression transformations in integration.

The study concludes that famous historical tasks contribute to the development of
mathematical skills by learning the new concept of complex numbers. Using historical background
intensifies the students' learning activity, increases their interest in learning new material, and
enhances their comprehension of new concepts. Improving abilities and skills in performing
operations with complex numbers contributes to developing mathematical competence.

Key words: competence approach, competencies formation, mathematical competence,
famous historical problems, teaching mathematics, complex numbers, operations with
expressions, algebraic form, imaginary unit.
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CTPYKTYPYBAHHS HABYAJIBHOI'O MATEPIAJIY ITPU BUBYEHHI TEMU
«BIOPIBHOMAHITTS» ¥ 10 KJIACI

Y ecmammi cxapakmepuzosarno doyinbHicms hopmysantsa HaBUHOK pobomu 3 ingpopmayiero no
memi « biopisnomanimmsy 6 10 knaci 3a donomo2oro mabauys, 8iON0GIOHO 00 HABYAILHOT NPOSPaMU
3 Oionoeii i exonocii ona 10-11 knacie 3aknadie 3a2anbHOi cepeOHboi 0csimu: pigeHb cmaHoapmy,
3ameepoxceroro nakazom Minicmepecmea oceimu i nayku Yxpainu 6io 23.10.2017 Nel407.

Onucano OCHOBHI 8UOU ONOPHUX MAOAUYL, PO3POONEHO KIACUPDIKAYIUHI, NOPIBHANbHI
mabnuyi 8ionogiono cyuacuoi cucmemu eykapiom Caiina-€ona, 2012.

Boarouuce 0o danozo cnocoby cmpykmypyeanus HA8UANbHO20 Mamepiany, NoNeSUlyEmoves
VUHAMU PO3YMIHHSL CYYACHOI cucmemu eyKapiom 3a MOAeKYIAPHO-piloceHemuuHumMu ma
YUMONIO2TYHUMU KPUMEPIAMU, WO CAPUAE CAPULHAMMIO, YCEIOOMIEHHIO Ma 3aNnam samoey8aHHIo
HasuanvHo2o mamepiany. Tabauyi 003601810Mb J1e2KO 3HAUMU 63AEMO38 A3KU CHOPIOHEHUX
Opeauizmis, i, HABNAKu, 6KA3amu OOKOPIHHI GIOMIHHOCMI MidCc HecnopioHenumu. Pozyminus
QinocenemuyHux 38 ’A3Ki6 MidC 2pynamu Opeanizmié € oCHO80I0 OJisl hOPMYBAHHS NpeOMemHOl
KOMNEmMeHmHOCmI, YMIiHb, HABUYOK, NO2IKU.

Ilooanvuioro HAayko8ow po3eioko0 6 OAHHOMY HANPAMKY MOJce CMamu O00CNi0NCEeHHs
¢opmysanns Hasuuox pobomu 3 iHgopmayiero y euenadi epagikie, diacpam i ix eénaugy Ha
PO36UMOK NPEOMEMHOI KOMNEMeHMHOCMI.

Knrwouoei cnosa: cmpykmypysants HagUAIbHO20 Mamepiay, OnOpHi maoiuyi, onucosi maoauyi,
NOPIGHAIbHI MaOuYi, Kiacugikayitini madauyi, cucmema eykapiom, npeOMemHi KOMNemeHmHOoCHI.

IMoctanoBka mnpoOaeMu. ChOroJieHHS BUMAara€ OCy4aCHEHHS CHCTEMH (OpMyBaHHA
HaBUYOK poOOTH 3 iH(OpMalli€l0, MPEICTaBICHO B pPI3HUX (opmax (TeKcTax, TaOIULsX,
JiarpaMax, cxemax, rpadikax Tomo). 3HaHHEBHH KOMIIOHEHT 3MICTYy O10JOTiduHOi OCBITH Y
nporpami 2017 poxy chopmMoBaHO 3 ypaxyBaHHSIM JOCSATHEHB 010JI0TTYHOT HAYKH. JloTpuMy0Unch
IOPUHIUITY HAYKOBOCTI, TYT BKJIIOYEHI 3HAHHA 3 PI3HUX PO3/UIIB cydacHOi Oiojorii (reHeTHkH,
010TeXHOJIOT1i, CHCTEMAaTHKH, KJIATUCTUKHN Tomo) [5]. JJis moJiermeHHs] 3aCBOEHHSI HOBITHBOTO
HaBYAJIBHOTO MaTtepialy HOTpiOHO BHUKOPHCTOBYBATH pi3HI (opMU pPOOOTH 3 HAYyKOBOIO
iH(popmatiero. OaHiero 13 Takux Gopm € Tadbaui.

Meta crarti — g (GopMyBaHHS HaBUYOK POOOTH 3 iHGOPMALIEI IOUIIBHICTD
CTPYKTYpPYBaHHS HaBYAJILHOTO MaTepiany 3 TeMH «biopi3HOMaHITTS» 3a JOMOMOTOIO TaOJIHIIb.
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