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Hordiienko I. V. On educational research in the school course of mathematics.

Summary. The article analyzes and outlines the basic principles of educational research in the
school mathematics course. The psychological and methodological features of the use of
educational research in the process of studying mathematics are substantiated. It is found that each
type of educational research is associated with the discovery of new mathematical facts. Moreover,
the discovery of new material can be facilitated by intuitive-exploratory, exploratory-inductive,
inductive and deductive types of educational research. It is established that to deepen students’
knowledge, that is, to obtain additional mathematical knowledge, it is more expedient to use
inductive and deductive educational research. In the process of deductive educational research, the
systematization of the knowledge acquired by students is also carried out. The involvement of
students in educational research should be carried out in two directions — content and organizational.
Content independence is manifested in the fact that the student can set an educational task without
outside help and suggest the course of its solution. Organizational independence is expressed in the
student’s ability to organize his work to solve the task. Thus, the teacher is faced with the problem
of finding effective forms and methods of educational activity of students, which would not only
encourage them to research work, but also encourage them to learn this activity itself. Therefore, it
IS necessary to organize the cognitive activity of schoolchildren in such a way that the process of
educational research is assimilated by them along with the content on which it is carried out.

Key words: school mathematics course, mental activity, methods of mental activity,
educational research of students, educational problem.
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Yepkacbkuil 1ep:KaBHUN TEXHOJIOTTYHUHN YHIBEPCUTET

AKTHUBI3AIIS MI3BHABAJTBHOI CAMOCTIMHOCTI CTYJAEHTIB LHIJISIXOM
MPUKJAJTHOI CIIPAMOBAHOCTI KYPCY BUIIIOI MATEMATUKHA

Y cmammi posxpusacmuvcs npoorema axmusizayii ni3HA8ANLHOI CAMOCMIUHOCMI CIMYOeHMi8
WIAXOM NPUKIAOHOI CHPAMOBAHOCMI KYPCY 8UWOI MameMamuKu. AKmyanbHicms yb020 NUMAHHA
n08’A3aHa 3 HeoOXIOHICMIO 3a0e3ne4eHH s 8UCOKO20 DIBHA MameMamuiHoi ni020moeky CmyoeHmis,
030pOEHHI iX cUCMeMOI0 3HAHb | 6MiHb, SKI 6 CManU 2apanmom ix YCHiuH020 HA8YAHHA Yy 8V3i, d 6
nooanvuiomy, ix npogecitinoi Oisnonocmi. Tomy egekmusHow YMOB0K MAKOI HANEHCHOT
nI020MOBKU 3 BULYOT MAMEMAMUKU € NPUKIAOHA CRPAMOBAHICHb YbO2O KYPCY.
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Bupiwennam npobnemu npuxiaoHoi cnpamosanocmi MamemMamuKy 3aumManics i 3aumMaromscs
suoamui Haykosyi, memooucmu, nedazoeu. Ha oymxy bazamvox Oocnionuxis, came 6 3a0ayax
30CepeOHCYEMbCsl  3MICM, MEMoOU HABYAHHS, MeopemudHe YAGIeHHs. NPO HAGUANbHY OISIbHICIb,
came NPUKIAOHI 3a0ayi MOMUBYIOMb [ PO36UBAIOMb NI3HABAILHULL THMEpeC ma CAMOCMIUHICIb
MOI00i 8 0BOJIOOTHHI HANEIHCHUMU 3HAHHAMU OJisL MAUOYMHbOI NPogheCiinoi OisLIbHOCMI.

32i0H0 3 Memol Yy cmammi 8UKIAOEHO OCHOBHI MOMEHMU W00 aKmugizayii nizHasaibHoOl
CaMOCMIUHOCMI CMYOEHmI8 NpU BUBYEHHI 8UWOT MameMamuKy. Bucsimieno numanHs npukiaonoi
CRPAMOBAHOCI KYPCY ULOT MAMEMAMUKY 3a 00NOMO2010 CUCEMU 3A80aHb NPAKMUYHO20 3MicHY,
SKI € BAANCTIUBUM MA ehHeKMUBHUM 3ACODOM PO3GUMKY Ul AKMUBI3AYIl NI3HABAILHOI cCaMOCMIIHOCI
CMYOeHmig, Nposgy iX Mmeopuo2c0 MUCTIEHHs 8 Npoyeci 8UBYeHHsA euwoi mamemamuky. Bupiwenns
Ma po36’sI3aHHs MAaKux 3a0ad 3600UMbCs 00 NPULIOMY MAMEMAMU4HO20 MOOEN08AHHS, KUl
nOmpeobye 3acmocy8antsa MAMeMamuyHuUX Memoois, NPULoMIe ma NPaKmui4HUxX HA8U4OK.

Y nooaniii cmammi suceimaoemvcs cymuicms ma 3HA4yWicms NPUKIAOHUX 3A0ay Y KYpPCi
BUWOI MamemamuKy 015 aKmusizayii Ni3HABANbHOI CAMOCMIUHOCIE CMYOeHMI8, PO3BUMKY iX
MBOPU020 MUCTIEHHS, NPOsGY KoMhemeHmHocmel. Takooic 3a3anaueHo KpoKu, sKi CmyoeHm mae
BUKOHAMU NPU PO38 "A3Y68AHHI 3a0a4 NPUKIAOHO20 3MICY.

36epmaemvca ysaca, wo mMemoouxa HABYAHHA BUWOI MAMEMAMUKU 3a O0O0NOMO20H0
cucmemu NPUKIAOHUX 3A0aY CHPUSE MOMY, WO O0038018€ IM CAMOCMIUHO 3HAXOOUMU MAKI
Memoou i nputiomu, sKi dasanu 6 3moey 8iokpusamu 015 cebe Hosi 0ii. Taxooic npudinena ysaza
wWooo npoghecitinoi cNPIMOBAHOCMI HABYAHHS BUWOT MAMEMAMUKY, MOOMO MICHUU 38 30K
3MICMYy HABUANLHO20 Kypcy 3 npoghecilinoio cgheporo OisibHocmi MaubymHix cneyianicmis.
Oonum i3 wnsaxie 0o peanizayii npopiibHOI CNPAMOBAHOCII HABYAHHS BUWOL MAMEMAMUKU €
BUKOpUCMAanHs  Npukiaonux 3aoay. Cucmema maxkux 3a0ay NOBUHHA  Peaniz08yeamu
BHYMPIUHbONPEOMEMHUL ACNeKM NPUKIAOHOI CNPAMOBAHOCII HABUAHHSL.

Biosnauaemoca, wo axmusizayii nizHasanbHoi camocmiiHOCmi cmyOeHmie Cnpusmumymo
NPUKIAOHT 3a0a4i, SIKI CHOHYKAMUMYMb CIMYOeHmi8 00 OAX0CAHHS PO36 A3yeamu maKy 3a0ady,; wo
BUKTIAOEHHS] HABYANILHO2O Mamepiany 3 6UWoi Mamemamuky HOBUHHO Oymu OoCmynHum OJis
cmyO0eHmie, CmuMyio8amu ix OilbHiCMb Y 00CACHEHHI YCNIXY 8 080JI00IHHI HALEHCHUMU YMIHHAMU
U Hasuukamu y nasyanui. Tomy 6 npoyeci po3s a3y8aHHs NPUKIAOHUX 3a0ad CMyOeHmu NOSUHHI
PO3YMIMU, WO 3a0aua MAe yMO8Y, NO8SI3aHY 3 HCUMMESUMU CUMYAYIAMU, I 80HA BUPAICAE
NPUMAMAHHI iM 36 S13KU T ghopmu, | momy Modice 3aCMOCO8Y8aAMUCH 8 YUX CUMYAYISX.

Y ecmammi 3a3naemvcs, wo 6uKOHaHHA NPUKIAOHUX 3A60AHb 3MIHIOE eMOYIUHO-YYmMmMEGe
CMaesieHHs: Cmyoenmie 00 npeomema ma € ni020mosKow 00 GUPIULEHHST NpoOemM MatlOymHboi
npogecitinoi JisnbHOCMI 3a 00NOMO2010 MamemMamuru. TaKodic 8UCBIMIEHO OCHOBHI BUMO2U 00
NPUKTIAOHUX 34044 3 KYPCY 8UWOT MamMeMamuKu.

AK 8UCHOBKU, 8IOMIYEHO, WO NPUKIAOHI 3a0ayi € NIOIPYHMAM OIS PO3GUMKY I NPOSI8Y BUCOKO20
PIBHA NI3HABANLHOI CAMOCMIUHOCMI CMYOeHmi8 npu 8usyeHHi suwjoi mamemamuxu. lIpuxkiaona
CHpAMOBAHICMb  KYPCY GUWOI MAmMeMamuKkyu CHPUSAE PO3GUMKY MAMEMAMUYHO20 MUCTEHHS,
Gopmysannio 3HaHb U YMIHb WOOO BUKOPUCMAHHA MAMEMamuiHo20 anapamy O1s aHAli3y
iHotcenepHo-mexniyHux cumyayiu. Ilpuxnaoui 3adaui eidicparomv 3HAYHY pOb Y (HOPMYBAHHI
npoghecitinoi cnpsmosanocmi maubymuvozo gaxieys. Hanosnenns xypcy euwjoi mamemamuxu
3a0ayamu NPUKIAOH020 3MICIY MOJICe aKMU8izyeamu po3ymosy OILIbHICMb CIMYOeHmis, cnpusmu
PO36UMKY CUCMEMHO20 MUCIEHHS, (Qopmysamu ocobucmi MOMUSU HABYAHHA MA NOZUMUBHE
cmaeneHHsl, po38UeamMuU Ni3HABAILHULL IHMepec 00 8UWOT MAMEeMAMUKU.

Knrouoei cnosa: axmusizayis nizHasaibHoi camoCmitHoCmi, NPUKIAOHA CAPAMOBAHICTb,
KYpC 8UWoi mMamemamuku, HPUKIaoHi 3aoadi, npoghecitina CnpaMOo8aHicmv, Mamemamuine
MOOeN08an s, 3HAHHA, HABUYKU., KPOKU PpO38 A3AHHA, GUMO2U OO0 3a0ay, CcmyOeHmu,
Ni3HABATLHULL IHMEpec, MEOPYe MUCTIEHHSL.

IMocranoBka mpo6Jjemu. Hampsiv BekTopa po3BHTKY Cy4acHOi CHCTEMH OCBITH B YKpaiHi
BU3HAYa€e MpoOJeMy MOJEpHi3allii MaTeMaTHYHOI OCBITH CTY/AEHTIB TEXHIUYHMX CIELialbHOCTEH.
MaremaTtryHi JTUCHHUIUIIHU BIAITPalOTh OCOOJIMBY pPOJb Y MIJArOTOBII MalOYTHIX CHELIANICTIB Yy
rajgy3i TeXHIKM, KOMIT IOTEPHUX Ta 1HPOPMALIHUX TEXHOJIOTIH Ist popMyBaHHS iX mpodeciitHoi
KOMIIETEHTHOCT], HAJIEXKHOTO PiBHS MAaTEMAaTUYHOI KYJIbTYpPH, IHTEIEKTYaJIbHOTO PO3BUTKY.
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3 KOXHHM pOKOM MaTeMaTH4HI METOAM BCE OUIbINE MPOHU3YIOTh YCi Ccepu KUTTSI
CYCHiIbCTBAa. BHCOKMI piBeHP MaTeMaTHM4YHOI MIATOTOBKM — HEOOXiHAa yMOBAa YCIHIIIHOCTI 1
KOHKYPEHTOCIIPOMOYKHOCTI BHUITYCKHUKIB Ha PHHKY mpari. MartemaTtuka crpuse (HOpMYBaHHIO Yy
MOJIOJI BiINTOBIATIBHOCTI, 3/JaTHOCTI JIOTIYHO MUCIUTH, QHAII3yBaTH Ta POrHO3YBATH PE3yJIbTaTH
CBO€T NisUIbHOCTI. 30KpemMa, Mijf Yac pO3B'A3aHHsS 3a/a4 MPUKIATHOrO XapakTepa, y CTYICHTIB
(bopMy€eThCsI TBOpPUE MUCIICHHS, 3/IaTHICTH J0 aHAI3y, abCTparyBaHHs, CHCTeMAaTH3allil.

3 ommimy Ha 1€, aKTUBI3allid IMi3HABAJIHLHOI CAMOCTIMHOCTI CTYACHTIB € BaXJIMBUM
dakTopoM B 030pO€HHI 1X CHCTEMOIO 3HAHb 1 BMiHb, SIKIi O CTaaM TapaHTOM IX YCIIITHOTO
HaBYaHHS Yy BY3l, a B MOAAJIBIIOMY, iX MpodeciitHOi MisNIBHOCTI, PO3BUTKY H OCOOMCTICHOTO
pocty. ToMy akTyalnbHMM € 3aBJIaHHsS IIOJO BU3HAUYEHHS €(EKTUBHUX YMOB IIirOTOBKH
MaiOyTHIX 1HXEHEPiB, OBOJIOAIHHS HMUMH CHUCTEMOI) MAaTEMAaTHYHHUX 3HaHb, YMiHb 1 HABHUKIB,
nposiB  iHTepecy g0 Bumoi MaremMatnkud. OmHUM 13 [DISXIB  aKTUBI3aIlil Mi3HABAJILHOT
CaMOCTIHHOCTI CTYIEHTCHKOI MOJIO/I1 € IPUKJIaJHA CIIPSIMOBAHICTh KYypCY BUIIO1 MaTeMaTHKH.

AHaJNi3 aKkTyaJabHUX AOCTiKeHb. BupimeHHsaM npoOieMu MPHUKIAIHOT CIPSIMOBAHOCTI
MaTeMaTUKH 3aiiMaiucs 1 3aiiMaroThCsS HAYKOBLI, METOAMCTH, TIENarord, cepeln SKUX:
I1. T. Amanacos, I'. II. bes3, M. 1. bypna, M. L. XKangak, M. {. Irnarenko, M. B. IIpaupoBuTuii,
3. I. Cnenkanb, H. A. Tapacenkosa, I. @. Tecnenko, M. 1O. Tepemun, M. 1. IIkinb Ta iH.

BinpmmicTh 3 HHUX CXOISTHCS HAa TOMY, IO B OCHOBI YCIIIHOTO 33aCBOEHHS 3MICTY
HABYAJIbHOT JUCIMILUIIHYU JISKUTH JISUTbHICTD, ITOB’s13aHA 3 PO3B’I3YBAHHSAM BiANOBITHOI CHCTEMU
3amad. Tak, HAa TyMKy OaraTbOX TOCIIIHHUKIB, CaM€ B 3aJadaxX 30CEPEeKYEThCS 3MICT, METOAU
HABYAHHS, TEOPETUYHE YSABIEHHS MPO HABYAIbHY MAiSUIbHICTH. 30KpeMa, Teopis MOETarHOTo
dopmyBanHs posymoux mii [1. S. Ianenepina [4] 1 H. @. TaimziHoi [6] BUMarae mocTaHOBKH B
HABYAJILHOMY IIpOLIeCl TaKUX 3a7ad, sKi 3a0e3MeuyloTh SKHAMIOBHINIY Opi€HTalil0 B Mii, AKi
3aCBOIOIOTHCS, IMOCTYNOBHH TMepexia Ha BUIMA piBeHb BuKOHaHHA Aii. H. O. MeHumHCBKa
BBaXKA€, 1110, 3 OTJIAY TICUXOJIOT], 3aCBOEHHS 3HAHb Peali3yeThCsl B CUCTEMI HABYANbHUX 3a]ad,
pO3B’sI3yBaHHS SKHX Tepenbavae 3abe3nedeHHs (HOpMyBaHHS HEOOXiIHUX oOmepariil aHamizy,
CUHTe3y, alcTpakiii, (GopMyBaHHS y3arajJbHEHb IUIAXOM 3ICTaBJICHHS OKPEMHUX BHUIAIKIB 3
MOCTYIOBUM BUIEHHSM 3araJibHOTO, IIMPOKUM BapifOBaHHSM HECYTTEBUX O3HAK.

Merta cratTi nosisirae y BU3Hau€HHI POl MPHUKIJIAJAHUX 3324 00 aKTHUBIi3allll Mi3HABAJIbHOT
CaMOCTIHHOCTI CTYACHTIB IIPH BUBYCHHI BUIIIOi MAaTEMATHUKH NIISIXOM ii MPUKIAIHOI CIIPSIMOBAHOCTI.

Bukiaag ocHoBHoro wmarepiamy. CyTHICTP NPHUKIATHOI CHOPSIMOBAHOCTI  BHIIOi
MaTeMaTUKH TNOJsArae y 3/1HCHEHH] LIJIeCTIPSIMOBAHOIO 3MICTOBOTIO 1 METOAOJOTIYHOIO 3B’SI3KY
I[bOTO KYpCY 3 MPAKTUKOIO, 110 Tepeadadae BBEJCHHS B HbOIO CIEMU(IYHUX BiAOMOCTEH, sKi
XapakTepHi IS TOCIKEHHS TPUKIIATHAX MTPOOJIEM MaTEMAaTUIYHIMHU METO/IaMHU.

KomMnereHTHICHUH MiXiJ 10 1000py 3MIiCTY MaTeMaTHYHOI OCBITH «...Tepeadayae 3aTHICTh
PO3BUBATH 1 3aCTOCOBYBATH MaT€MaTH4HI 3HAHHS Ta METOAW JUIS PO3B’S3aHHS IUPOKOTO CIIEKTpa
npoOiieM y TMOBCSKIAEHHOMY >KHTTi; MOJETIOBaHHS IMPOIECIB Ta CHUTYalliil 13 3aCTOCYBaHHSM
MaTeMaTU4yHOro arapary; YCBIIOMIIEHHS pPOJII MaTeMAaTUYHUX 3HaHb 1 BMIHb B OCOOMCTOMY Ta
CYCHUTBHOMY JKUTTI ToauHu» [1]. BimnmoBigHo 10 mboro mimxomy OOOB’S3KOBI pe3yNbTaTh
HaBYaHHSI MAaTEMaTHKH Iepe10avaroTh, 110 CTYACHT JAOCIIPKYE MTPOOJIEMHI CUTYaITll Ta BUOKPEMITIOE
npo0ieMu, sSIKi MOYKHaA pO3B’sI3yBaTH 13 3aCTOCYBAaHHSAM MaTeMaTHYHUX METO/IIB; MOJIEIIIOE MPOLIECH 1
CHUTYaIlii, po3po0Jisie TUIaHU [IiH, OIIHIOE TIPOIIEC 1 PE3YNIbTAT ISl PO3B’A3aHHS MIPOOJIEM; PO3BUBAE
MaTeMaTUYHE MUCIICHHs JJIs II3HAHHS AIHCHOCTI; BOJIOJIIE HATEKHOI0 MaTEMaTHYHOIO MOBOIO [5].

BaxxnuBum Ta epexkTUBHUM 3ac000M PO3BUTKY M aKTHBI3alii Mi3HABAJIbHOI CAMOCTIHHOCTI
CTYACHTIB, NPOSIBY iX TBOPYOrO MHCIEHHS B TNpOIleci BHUBYCHHS BHIIOI MAaTEeMAaTUKU €
PO3B’sI3yBaHHS HECTAaHAAPTHUX 3a/4ad, 0 SKHX BITHOCATHCS 3a1adi TPHUKIATHOTO 3MICTYy.
[Tpuknanni 3amadi — 3a7a4l 3 pi3HUX cep KUTTHA, HE MOB'I3aHUX 3 MATEMAaTHUKOIO, ajie Ti, 10
PO3B’A3YIOTHCS 32 IOTIOMOTOI0 MaTEMaTUYHUX METO/TIB.

HaykoBii #i MeTogucTu Mo pi3HOMY PO3IVISJAIOTh MOHATTS MPUKIAAHOI 3anadi. OaHak,
CyTh MPUKJIAIHOI 3ajaul He 3aJIeKUTh B1Jl PI3HUX 11 TIIyMayeHb 1 MOJATae B TOMY, IO MPHUKIaIHI
3aJa4i BUHUKAIOTh B TpoOIeci MPOOJEMHMX CHUTyalidl 3 pi3HUX cdep KUTTEMIAIBHOCTI, a
BUPIMICHHS Ta PO3B’S3aHHS IHMX 3a/1a4 3BOJUTHCS 10 MPHIOMY MaTeMaTHYHOTO MOJICITIOBAHHS,
KW TOTpeOye 3aCTOCYBaHHSI MATEMAaTHYHUX METOJIIB, IPUHOMIB Ta MPAKTHYHUX HABUYOK.
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[TpuknagHi 3a7a4i MarOTh BUKIMKATH MTOTPEOyY Y CaMOCTIHHOMY NEpPEHECEHH] CTYAeHTaMHU
panime HaOyTHX 3HaHb Ta YMiHb JO aHali3y NEBHUX CHUTYaIliil Ta SBHIL, NPUHHATTS
BIJIMOBIIHOTO pimieHHs. HecraHmapTHa mocTaHOBKAa YMOBH 3ajadi BUKIMKA€E 3alliKaBJIEHICTh
CTYZCHTIB, OCKUIBKH 30Cepe/Ky€e iX yBary Ha aHaji3i 3MICTy MPHKIAIHOI 3a/1adi, HA MOLIYKY
BIJIMOBITHUX MaTeMaTHYHUX (GOPMYII, a BJKE MTOTIM — Ha BUKOHAHHS HEOOXITHUX PO3PAXyHKIB.

Cucrema 337124 1 BIOpaB MPHUKIIAHOTO 3MICTY BUCTYIAIOTh K 00’ €KTOM BUBYEHHS, TaK 1 3aCO-
OOM HaBYaHHSI BUINOI MaTeMaTHKH. BOHM BUKOHYIOTh HaBYAJIbHY, PO3BHBAILHY, BUXOBHY i KOHT-
pomrorouy GyHkirii. [Tig gac po3B’s3yBaHHS TaKHX 33134 CTYJCHTaM JOBOJHUTHCS CAMOCTIIHO J00U-
pati KOHKPETHHUH Marepiai, MPOSBISATH yMIHHS 3aCTOCOBYBATH BIAIOBIIHE TMpaBwiio, (Gopmyiy,
PIBHSIHHS, 3aKOH, SIKI BUCTYIIAIOTh B SIKOCTI «GHAPSAD X PO3YMOBOI TisUTBHOCTI. Y CHIIIHICTH TaKol
JSUTBHOCTI CTY/ICHTIB B IEPIIY YEPry 3aJICXKHUTh BiJ] MPOSBY HUMH Mi3HABAILHOI CAMOCTIMHOCTI.

YacTo CTyAeHT, SIKiii Mae HaJIe)KHI 3HAHHS, BMIHHS, HABHYKH 3 BUIOI MATEMATHKH, HE MOXKE
iX 3acrocyBaTH 1O pO3B’s3yBaHHs 33j1ay NPUKIAJHOTO Xapakrepy. Taki 3amadi monepesHbo
noTpeOyIoTh MOOYI0BM MaTeMaTHYHOI MOJENI MpoIecy, BUOOpPY Uil I[BOTO HEOOXiJIHOTO
MaTeMaTHYHOTO amapary, METOIy Ta crnocoOy po3B’sizanHs. [loOymoBa MareMaTwdHOI Mojedi
NPUKIIAIHOT 3a/1a4i € HAWOUIBII BIAMOBINAIGHUM 1 CKJIQJHUM €TaroM ii po3B’s3yBaHHs. OgHUM i3
e(EKTUBHUX METOJMYHHUX TPUHOMIB, € METOJ IOCTIJJOBHOrO HAOIMKEHHS O MaTeMaTHYHOTO
MOJICTIFOBaHHS. 3 MOro JIOMIOMOTO0 MO)KHA HE TUIBKM BH3HAYHTH Pi3HI CHOCOOHM IMOOYI0BU
MaTeMaTU4yHOi MO, aje il BUBECTH iX Ha MEBHUI piBeHb CAMOCTIMHOCTI y Ll JisuibHOCTI. Meta
TaKOTrO MpUHOMY — 3a0€3MeUYUTH YMOBH JIJISi CAMOCTIHHOTO TepeHeceHHs croco0y po3B’s3yBaHHS,
SIKAIl PO3KPHBAETHCS IMOCTYIOBO Yepe3 CHUCTEMY 3alad 1 BIpaB IMEBHOI TEMH 3 KypCy BHIIIOL
MaTEMaTHKH 1 3aKIHIYETHCS IPUKIIATHOIO 32/1a9€K0 3 BiIIIOBITHOI0 MAaTEMAaTHYHOIO MOJICILIIO.

B mpoueci po3B’s3aHHA NPUKIAAHOT 3aqadi BiAOYBA€ThbCS IMOCTIIOBHUN Mepexil Bil
cuTyallii, omucaHoi B 3amadi, JO MaTeMaTHYHOI MOJENi Ili€i cuTyarii, i Bix Hel — 10
chOopMyIIbOBAaHOI MAaTEMaTHYHOI 3a/iavi; PO3B’sA3yBaHHS 3a/iadyi B MeXaxX MMOOYJI0BaHOI MOJENI;
3aCTOCYBAaHHS OJICP)KAHOTO PO3B’s3aHHS JO BHUXIAHOI cuTyamii. 30Kpema, CaMOCTiiHE
NICPEHECCHHST TPHHAOMIB  PO3B’si3yBaHHS MU(EPCHINIAGHAX PIBHSAHb [0 TPHKIAIHUX 33734
TEOMETPHYHOTO 200 (PI3UIHOTO 3MICTY, PO3TIISIHEMO Ha TIPUKIIAIL.

3anmava: 3HalTH GopMy A3epKana, sKe BCl MPOMEHI, 1[0 BUXOASATH 3 IaHOI TOUYKH, BiIOMBA€E
y napajenbHO 33JJaHOMY Harpsimi. A

|

Po3B’s13aHHs
[lepeTHEMO MOBEPXHIO J3€pKaja IUIONIMHOK, sKa IPOXOIHWTH Yepe3 3aJaHy TOUKY
napajeinbHO 3aJaHoMy HampsaMy. [IpuUmycTMMO, IO 3aaHa TOYKa MICTUTHLCA B IOYATKY
koopauHat. Toxi OM — nagarounit npomins, MB — Bin6uTnit momiae, MN — otuuna g0 mykanoi
kpusoi, MP — nopmans.
Bimomo, mo KyT naniHHA NOPIBHIOE KyTy BIATBOPEHHS, TOMy /OMP=/PMB=¢. 3a
ymoBorw MBOX , 3Binku ZOMP =Z0PM , omxe AMOP - pisnoGenpennii, 3aaunts OM =0P .

0Q=-x,MQ=Yy,a OM =4/x?+y? =OP.
3 OZIHOTO 00Ky QP=QO+0P =—x+x2+y?2, a 3 IHIIOTO:
QP =MQ-ctgp=y-ctg(90°-a)=y-tga=y-y'
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3 ocTaHHIX ABOX PiBHOCTEH AicTaHeMO nudepeHiiaibHe PiBHIHHS:

2
W m—x+ Xy sy =Xy (EJ +1-
y-y y y y y

3pobuMO 3aMiHY: y=ux. V' =u’X+u, TOJl MATHMEMO pIBHSIHHA 3 BiJOKPEMIIOBAHUMU
y vy

3MIHHUMU: UX(U'X+U)==X+VX2+U?X?, abo ux-u'+u2=—1++1+u?,
uxdu :(—(u2 +1)+\/1+u2j-dx.
BinokpemMumo 3MiHHI Ta IPOIHTErpy€eEMO, TOAI | udu = dx +In[C|
V1+u? —(u2 +1)
[Moknanemo: liu?=t, u2=t?-1, 2udu=2tdt, udu=tdt, 3Bigkm mgictaHemo:
tdt dx 6 : 1
—_—— —(Z4+In|C|> 200 —In[l—t|=In|Cx|} Ccx=_=_-
Tta=gy =I5 HInlCl fotj=Inied: cx=1=
BpaxoByrouu, o t=+1+u2,a , _ Y , MATAMEMO: (y _ 1 ,a00 , _ 2ty :ézcl
. X 1-+/1+u?
[Ticrisi epeTBOPEHD OJIEPIKUMO PE3YIBTAT:  y2 ZC2 _2C x5  — CZ-y> — me ciM’s
2C

napaboJ1, CHMETPUYHHX BiTHOCHO Bici Ox i3 ¢oxycom B 3amaniid Touti O.

Kpusa L Oyne ofHi€ero 3 mapabod i€l ciM’i, 1 Tak sIK BOHA PO3TAIlIOBaHA B JOBLJIbHIN IIOIH-

y2 422 -C2

2c
yTBOpeHHil 0bepTanHsaM kpuBoil HaBkoso ii oci. Taki mapaboniuni a3epkania, siKi HepeTBOPIOOTH
40K IPOMEHIB, 1110 pO30iraroThesl, B MapaselIbHUM, 3aCTOCOBYIOTh JUIS TPOYKEKTOPIB.

B mporieci po3B’si3yBaHHS Takoi 33/1adi, CTYZICHT Ma€ BOJIOAITHA 3HAHHAMH 3 (i3UKH (OINTHKA), 3
reoMeTpii (TUtaHiMeTpis), AudepeHIlialbHIM Ta IHTErPAIbHUM YUCICHHSAM (YHKINI OfHi€] 3MIHHOI,
N0OYIOBOIO OTHOPITHOTO AM(EpeHLiaTbHOr0 piBHAHHA [-T0 TOPSIKY Ta BMIHHAM HOTO PO3B’S3aTH.
TakuM YMHOM, B TPOLIECI CTBOPEHHS MaTeMaTW4HOi MOjENi BiIOYBAa€ThCS MPOSIB CaMOCTIMHOT
Mi3HABAIBHOI iSUTHHOCTI CTY/ICHTIB, iX TBOPYOTO MUCIICHHS.

BBenenns B TpaauuiiiHe HaBYaHHS BMIIOI MAaT€MaTHKU PO3B’S3yBaHHS 3a/iad MPUKIAIHOIO
3MICTY, METO/IKAa HAaBYaHHsI BUILIO] MATEMAaTHKH 3a JTOTIOMOTOK0 CHCTEMH TMPHUKJIAJHUX 33/1a4 CIIPUSIE
PO3BUTKY Mi3HABAIBHOI CAMOCTIHHOCTI CTYJEHTIB, TOMY 110 JIO3BOJISE IM CAMOCTIIHO 3HAXOAUTH TaKi
METOM 1 IPUIHOMH, SIK1 1aBajd O 3MOTY BIIKPUBATH /I ce0e HOBI J1il, 3HAXOAUTH MEPCIIEKTUBHI JIHIT
B YCBIJIOMJICHHI HEBIJIOMHX 00 €KTIB, KOHCTPYIOBATH iX 1 THM CAMHM TBOPYO PO3BUBATHCSL.

HaBuanHs MaremMaTWyHuX JAWCHMIUIIH Y BHIIHM IIKOJI TOBMHHO MaTu Mpodeciiny
CHIPSIMOBaHICTh, OyTM MeHII (OpPMaIbHUM, HAOMMKEHUM [0 BUPOOHWYOI  JTiSUTBHOCTI.
Opi€eHTOBAHICTh KypCy BHIIOI MareMaTMKd Ha MalOyTHIO HpoQeciiiHy isIbHICTh CTYJCHTIB
niepeioayae ormaHyBaHHs 3HAHb 1 YMiHb, SIKI HEOOX1HI JUIs OMUCY BiAMOBIAHUX SIBHII 1 IPOIIECIB 32
JIOTIOMOTOI0 MaTeMaTHIHUX Mozeneil. ToMy mporpama nucuuruiiag «Buiia MaremaTika» TTOBHHHA
nepen0davaTy MPUHIMI NMPOQeECciifHOi CPsIMOBAaHOCTI, TOOTO TICHHHA 3B’A30K 3MICTY HaBUaJIBHOTO
Kypcy 3 npodeciitHoro ceporo MisubHOCTI MalOyTHIX crienianicTiB. OIHUM 13 IUISAXIB JI0 peai3arlii
npo(UTEHOT CPSMOBAHOCTI HABYAHHSI BUILO1 MATEMAaTUKH € BUKOPUCTAHHS MPUKJIAJHUX 3a/1au.

[TpodeciiiHo opieHTOBaHI 3aJayl Ha I1HXEHEPHO-TEXHIYHI CHEUiaIbHOCTI MOTPeOYyIOTh
3aCTOCYBaHHS MaTEMAaTUYHOTO anapary, 1o CIpUs€E YCBITOMICHOMY 3aCTOCYBaHHIO CTY/I€HTaMH
MaTeMaTUYHUX 3HAHb i Yac BHUBYEHHS LMKIY CIeliadbHUX AMCUUIUIIH Ta (OpMYyBaHHIO
npodeciiiHol KOMITETeHTHOCTI Mai0yTHporo iHxeHepa. CucTemMa Takux 3a7a4 IOBUHHA
peari3oByBaTH BHYTPIIIHBOPEIMETHUN aCTIeKT MPUKIIATHOI CIIPSIMOBAHOCT1 HAaBYaHHSI.

AxTuBIi3alii Mi3HABAJBHOI CAMOCTIMHOCTI CTYACHTIB CIPUATUMYTh TMPHUKIAAHI 3aj1adi, sKi
CIIOHYKAaTUMYTh CTYJICHTIB JI0 Oa)kKaHHS pO3B’SI3yBaTH TaKy 3aaady. ToMy BUKIIAJICHHS! HABYAIEHOTO
Marepiajly 3 BHIIOI MareMaTHKd I[OBUHHO OYTH IOCTYITHMM JUIsi CTyHeHTIiB. [locuipHiCTh Ta
NPUKIAJHAN 3MICT TAKOTO HaBYAJILHOTO Marepiainy OyAyTh CTUMYIIOBATH AISUIBHICTH CTYIEHTIB 1
JIONIOMO>KYTh JJOCSITTU YCITIXY B OBOJIOJIIHHI HAJIGKHUMHU YMIHHSAMH i HaBUYKaMH Y HaBYaHHI.

[TpuknanHi 3a1ayi, 0 HOCATH MPOOJIEMHUM XapakTep, CIPUSIOTh 3aCTOCYBAHHIO HE TUIBKH
BKE€ BIJIOMHX CTYJEHTaM MaTeMaTu4HuX (POpMyII Ta TEOPEM JUI aHaJIi3y MOCTaBIEHUX Mpoodiiem, a i
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CMOHYKAIOTh iX JO 3HAXO/DKEHHS ¥ OBOJIOAIHHS HOBHUMH 3HAHHSMHM, SIKI IOTOBHIOIOTHCS 3a
JIOTIOMOT'OI0 JIOZIATKOBOTO OTIPAIIOBAHHS HABYAILHOTO Marepiaiy, 30KkpeMa i3 (haxoBux abo cyMmix-
HUX JAUCHMILTIH. B mporeci po3s’si3yBaHHs MPUKIAJIHUX 33/1a4, CTYIEHTU PO3yMIIOTh, 110 MOXIIHU-
BICTh IIMPOKHUX 3aCTOCYBaHb MAaTEMAaTHKH 10 JOCIIKEHb PEATLHOTO CBITY 0a3yeThCsl caMe Ha TOMY,
110 33/laya Ma€ yMOBY, [IOB’SI3aHy 3 KUTTEBUMHU CHUTYallisIMH, 1 BOHA BUpPaXa€ MPUTAMaHHI iM
3B’SI3KM 1 OPMH, 1 TOMY MOKE 3aCTOCOBYBATHCH B IIUX CUTYaIlisIX. 3a/1a4i 3 pealbHUMH CUTYAIlisIMU
JIO3BOJISIFOTH PO3KPHUTHU MPAKTUYHE 3HAYCHHSI MAaTEMATHKH, IIIUPOKY CIIBHICTD i BUCHOBKIB.

BukoHaHHS MPUKIIQIHUX 3aBIaHb i/l 9YaCc BUBYCHHS BUIIOI MATEMATUKHU 3MIHIOE €MOITIIHO-
YyTTEBE CTABJICHHS CTYJIEHTIB JI0 MIPEMETA Ta € MIATOTOBKOIO /10 BUPIIIEHHS MpodiieM MaltOyTHbOT
npodeciiiHol JisUTBHOCTI 3a JOMOMOTO MareMaTtuku. Taki 3amadi € 3acoboM (opMyBaHHS
MICUXIYHUX SKOCTeH (CHCTEMHICTh MUCJICHHS, 3JIaTHICTh 3IHCHIOBAaTH BHOIp ONTHMAIBLHOTO
pILLICHHS, OpPIEHTYBaTM MUCJICHHS Ha pO3B’S3aHHS 33/1a4 HAHOUIBII palioHATbHUM IUIIXOM) Ta
MO3UTUBHUX PHUC OCOOMCTOCTI (CTapaHHICTh, MPALbOBUTICTh, HAIOJCTJIMBICTD, BiIIOBIIAIBHICTD,
MOOUTBHICTH Ta 1H.), SIKI HEOOXimHI MaWOyTHIM ¢axiBisM. PosymHO mimiOpani mpodeciiiHo
CHPSIMOBaHI 3aBJIaHHS 3 BUIIO] MaTeMaTUKU HE TUIBKU JJO3BOJISIIOTh €PEKTUBHO (POpMYyBaTH 3HAHHS
Ta BMIHHS CTYAEHTIB 3 HAaBYAIGHOTO IMpPEAMETa, ale W AaKTUBI3yIOTh HaBUYAJIbHO-II3HABAIBHY
TUSUTBHICTD CTYZCHTIB, CIIPUSIFOTH PO3BUTKY IMO3UTUBHOI HABYAJIHHOT MOTHBAIII.

Bumoramu 10 npukiIagHAX 3a7a4 3 Kypcy BHUILIOI MaTeMaTHKH MOXKHA 3a3HAYUTH HACTYIIHI:
1) peanpHMIi MPaKTUUHHUI 3MiCT; 2) moTpeda 3aCTOCYBaHHS MaTeMaTUYHUX METOJIB, 30Kpema,
METOIy MATEeMaTHYHOTO MOJICITIOBAHHS; 3) YMCIIOBI 3HAUYCHHS BEJIMYMH, sIKi TIOJ[aHI B YMOBax 3a/1adi,
MOBUHHI OYyTH XapaKTepHUMH ISl PAKTUKU; 4) BUKOPUCTAHHS MPAaBUI HAOIMKEHUX OOUYHMCIICHb, a
TaKoX 1H(OPMAIIHHO-KOMYHIKAIIIHHUX TEXHOJIOTiH; 5) BiMOBIIHICT MEIaroriYyHAM BHMOTaM JI0
JIOBLIBHOI 3ajjaui B3araii; 6) piBeHb pO3B’S3yBaHHS BCEPEIMHI MATEMaTUYHOI MOJENI HE TOBUHEH
NIEPEBUIIYBATH 32 CKJIAHICTIO 3arajlbHOTO PiBHS PO3B’S3yBaHHS CYTO MaTeMaTHYHHX 3a7ad JaHoi
TeMu; 7) KopeKTHe (OpMYITIOBaHHS YMOBH 33j1aui 13 3p03yMIJIOI0 TEPMIHOJIOTIENO.

BHCHOBKM Ta MepcneKTHBH NOJAJBIIMX HAYKOBUX pPo3BiTok. OTxe, MpUKIaaHi 3a1a4i,
SK TOJIOBHHI 3aci0 (opMyBaHHS 1 PO3BUTKY TBOPYOI OCOOMCTOCTI, € MIAIPYHTSIM JUISl MPOSIBY
BUCOKOTO PIBHS Mi3HABAIBHOI CaMOCTIHHOCTI CTyJ€HTaMH NpU BUBYEHHI BHUINOI MaTEMAaTHUKH.
[Tpu 1boMy OCOONMBY yBary ciifi IPUAUIATH 3a0€3MEYCHHIO PO3YMIHHS 3aJay MPHUKIAJAHOTO
3MICTy, IO € NEepIIOYEePrOBHM €TaroM MpoIecy po3B’s3yBaHHSA. Tomi HACTYMHUM KpPOKOM
pPO3B’sSI3aHHS TaKUX 3a]ad € 3aCTOCYBaHHS CTyJIeHTaMH HaOyTHX paHille 3HaHb, BMIHHA iX
caMoCTiiiHO peanmizyBaTu. lle cmpusaTuMe axTHBi3alii PO3YMOBOI CaMOCTIMHOI isUTBHOCTI
CTYZEHTIB, MIPOSBY iX Mi3HABAJIbHOI CAMOCTIHHOCTI.

[TpuknagHa COPSIMOBAHICTh KYpCy BHUIIOI MAaTEMATHKH CIIPUSE PO3BUTKY MaTEMATUYHOTO 1
TBOPUYOTO MHUCIEHHS, (OPMYBaHHIO 3HAaHb W YMIHb IIOJAO BHUKOPUCTAHHS MaTEMaTHYHOTO
amapary s aHaji3y 1HXEHEpHO-TEXHIYHMX CHUTYalllld; pO3BUTKY II3HABAJIBHOTO IHTEpECy Ta
CaMOCTIHHOCT1 CTYJEHTIB; BCTAaHOBIEHHIO pPIBHA 3aCBOEHHSI CTYIACHTaMH 3allpOIIOHOBAHOTO
MaTepiaiy, iX 3410HOCTe! JO CaMOCTIHHOIO BUBYEHHSI OKPEMUX TEM KypCYy BHUILOT MATEMATHUKH.

Po3p’s3yBaHHA NpUKIAQAHUX 33434, iX BHUKOPUCTAHHS B TMPOIECi BUBUYEHHS BHILOT
MaTeMaTUKH Yy KOMIUIEKCI 3 IHIIUMM JUCHUIUIIHAMHU HEOOXiTHE IS SKICHOI MiATOTOBKHU
MaifOyTHixX ¢axiBuiB. [IpuknagHi 3agaui BigirparoTh 3Ha4Hy poiib y (opMyBaHHI MpogeciiiHol
CIPSIMOBAaHOCTI MallOyTHHOTO (axiBlisl, 110 Nepedayae BUXOBaHHS MO3UTUBHOTO CTABJICHHS 10
o0panoi mpodecii, pO3BUTOK iIHTEpecCiB Ta 3/1I0HOCTEN 0 Hel.

HamoBHeHHsT Kypcy BHINOi MaTeMaTHKW 3ajadaMH TMPUKIATHOTO 3MICTy MOXe
aKTHBI3yBaTU PO3YMOBY [isUIbHICTh CTYJCHTIB, CIPHUSATH PO3BUTKY CHCTEMHOTO MHCICHHS,
3/1aTHOCTI 0a4yMTH BCl MOJKJIMBI BapiaHTH 1 3[1HCHIOBaTH BHOIp ONTHMAaJbHOTO, NependavyaTu
HACIIAKK O00paHuX pilieHb, GOpMyBaTH OCOOMCTI MOTHBM HAaBYaHHS Ta MO3UTUBHE CTABJICHHA,
PO3BUBATH TI3HABAIBHUHN THTEPEC 10 BUIOT MATEMATHKH.
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Nesterenko A. N., Oksamytna L. P. Activation of students’ cognitive independence
through the applied orientation of the higher mathematics course.

Summary. The article reveals the problem of activating students’ cognitive independence
through the applied orientation of the higher mathematics course. The relevance of this issue is
associated with the need to ensure a high level of mathematical training of students, arming them
with a system of knowledge and skills that would become a guarantee of their successful study at the
university, and in the future, their professional activities. Therefore, an effective condition for such
proper training in higher mathematics is the applied orientation of this course. Prominent scientists,
methodologists, and teachers have been and are engaged in solving the problem of the applied
orientation of mathematics. According to many researchers, it is in the tasks that the content,
teaching methods, and theoretical understanding of educational activities are concentrated, and it is
precisely applied tasks that motivate and develop the cognitive interest and independence of young
people in mastering the necessary knowledge for future professional activities.

In accordance with the purpose, the article outlines the main points regarding the activation of
students’ cognitive independence in the study of higher mathematics. The issue of the applied
orientation of the higher mathematics course is highlighted using a system of practical tasks, which are
an important and effective means of developing and activating students' cognitive independence, the
manifestation of their creative thinking in the process of studying higher mathematics. Solving such
tasks is reduced to the method of mathematical modeling, which requires the use of mathematical
methods, techniques and practical skills. The presented article highlights the essence and significance
of applied problems in the higher mathematics course for activating students' cognitive independence,
developing their creative thinking, and demonstrating 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
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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
1A YAC BUBYEHHSA KOMIVIEKCHUX YUCEJI

Y cmammi posensinymo moowcniusocmi pozgumky mamemamuyHoi KOMNEMeHmHOCmi y
npoyeci 8U8UEeHHs KOMNIEKCHUX YUCel I3 3ACMOCY8AHHAM ICIMOPUYHUX 3a0ay. Y enposadicenti
KOMNEeMeHMHICHO20 Ni0X00y 6 0c8imi 3HAYHY poab 8idiepac  (hopMy8aHHs KIHOYOBUX
KoMnemenmHocmeu. Yeaesa 30cepedicyemvpcsi HA  PO3GUMKY  KIHOYOB0I  MAmeMamuyHoi
Komnemenmuocmi. A came, po32nsAHYMO 6MIHHA GUKOPUCTNOBYBAMU MAMEMAMU4Hi 3HAHHA ma
Memoou 0115 p0o38 ’A3Y8aAHHs 3a0ay, HAOYMMs MA 800CKOHANEHHS NPAKMUYHUX HABUYOK.

Hocnioocenns ghoxycyemoca nHa eusuenHi KomniekcHux yucen. Cmeeporcyemscs, wo 0
Gopmyeanns yminb ma HABUUOK ONEPYBAHHA KOMHIEKCHUMU YUCIAMU 8 aneeOpaiuniu opmi
O00YIIbHO 3aCMOCO8y8amu BU3HAYHI icmopuyHi 3a0aui. lcmopuko-eenemuyHull nioxXio y HA84aHHI
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