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stereometry in higher school grades) is an especially effective way to develop flexibility of thinking.
This is because students’ existing solid theoretical foundation, together with a wide range of
methods and approaches, enables them to solve the same problem in many different ways, view it
from different angles, discover deeper properties, apply knowledge from different areas of
mathematics, and increase the likelihood of finding the correct answer.

This article presents an example of a problem set for 11th-grade students in the 3rd level of
the All-Ukrainian Competition for Research Papers of Students of the Junior Academy of Sciences
of Ukraine, alongside a generalised version. Five solutions are provided: using the projection
method combined with the cosine and sine theorems; the area method; trigonometric relations;
the cosine theorem for a trihedral angle; auxiliary constructions with similar triangles, and the
coordinate method. The possibility of using vector algebra methods and the Gram matrix is also
considered, which could be useful for mathematics students. Special attention is given to studying
how numerical data affect the geometric configuration, and accordingly the solution of the
problem. It is also noted that solving a single solid geometry problem in several alternative ways
could form the basis of a student’s research paper, a group project for an advanced mathematics
class or a mathematics club session. The article also examines methodological aspects of
organizing the learning process for each of these formats.

Key words. Solid geometry, angle between planes, cosine theorem for a trihedral angle,
method of coordinates, the theorems of cosines and sines, method of areas, trigonometric ratios,
critical thinking.
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MPOBJEMHE HABYAHHS BUIIIOI MATEMATUKHW CTYJEHTIB
TEXHIYHUX CIEIIAJIbHOCTEM

THocunenns ysazu 0o ocgimuix nomped ocooucmocmi, po3yMiHHsA CIYOeHmMa He MilbKU K
00°ckma Ha8yauHs, ane U AK PIBHONPABHO20 Y0 €KMAa HABUANLHO20 NPoYecy, NPu3eooums 00
HeoOXIOHOCmI akmusizayii nisHasalbHoi JisIbHOCMI CMyOJeHmie ma ix inmepecy 00 HABYAHHS
WIAXOM  3ACMOCY8AHHS MemoOi8 NpoONeMHO20 HABYAHHA. AKMYAnbHUM € 3A80AHHA U000
BUBHAYEHHS eQEeKMUBHUX YMO8 NPUKIAOHOI CHPAMOBAHOCI MAMeMAmuyHoi ni02omoeKu
MauOymuix iHoiceHepis, axmusizayii camocmiuHoi Ni3HABANLHOI OIANbHOCMI CMYOeHmis,
080JI00THHA HUMU CUCEMOI0 MAMEMAMUYHUX 3HAHb, YMIHb | HABUKIS,

Mema cmammi nonsieae 6 ananizi 00H020 3 IHHOBAYIIHUX NIOX00I68 HABYAHHS BULOL Mamema-
MUKU - Memooy npoOIeMHO20 HAGUAHHS CIMYOeHmMi6 MEXHIYHUX CReyiantbHOCmel, AKULL € RIOTPYHMAM
0151 HAOYMmMSs HUMU KOMWIIEKCHUX [ CUCIEMHUX 3HAHb, CNPUSLE AKMUBI3AYIT CAMOCMILUHOL NI3HABAILHOT
OILIbHOCI, ONMUMI3AYTT Ma MOOEPHI3ayii MameMamuyHoi ni020moeKuy CmyOeHmie.

TIpobnemmuti nioxio y BUKIA0aHHI BUYOT MAMEeMAMUKY 051 CIYOeHMI6 MEXHIYHUX CNeYiaIbHOC-
metl € NPOOYKMUBHUM, OCKLIbKU CHPUSIE YIMBOPEHHIO Y CINYOEHMIE HALEHCHO2O0 YAGIEHHSL NPO BUKOPUC-
MAHHA MAMEeMAmuYHUX 3HaHb [ 6MIHb NIO YAC 8UBUEHHS OUCYUNTIIH NPOPLILHO20 CIPSAMYBAHHS, Heob-
XIOHUX Yy MauOYmHitl npogeciliniil OisIbHOCI, PO3GUMKY X NI3HABATILHOI CAMOCMIIHOCME 3d OONOMO-
2010 P036 s3aHHs NPOONeMHUX CUMYayiti, Wo CHpUsIomMs OPMYBAHHIO 3AYIKABIEHOCMI 3 080JI00IHHS
Mmatioymuvoi npoghecii inocenepa. 11io uac HaguanHA BULOT MAMEMATMUKU Y CIYOEHMIB BUPIULATIbHY
PONb 8idicpae maxka cucmema 3a80aub, KA MAE CHPUAMU NPosi8y NI3HABAILHOI CAMOCMIUHOCHI,
MBOPYO20 MUCTEHHS, MOOMO 3a60AHHS NPAKMUYHO20 XAPAKMePY, HeCMAHOAPMHI 3a0ayi i 3a60aHHs.
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0711 cmeopelHst npobnemuol cumyayii. 11i0 yac cmeoperoi npobiemnoi cumyayii cmyoenm npache
suLimu 3 Hei, NoOoIaMU NEPEUUKO0Y, 8 Pe3VIbmMami 4020 aKMUGI3yEMbCsl 1i020 PO3yMO8A OIsIbHICHb.

OOHUM (3 OCHOBHUX 8 Op2aHi3ayii NPoOIEMHO20 HABYAHHA BUWOI MAMEMAMUKU € O0CTiO-
HUYbKULL Memoo, KUl nepeddaiac 20mosHicms cmyoeHma 00 YiliCHO20 PO38 A3aHHS NPoOIeMHOT
3a0ayi, moo6mo 00 CamoCmiliHO20 NPOXOOAHCEHHS BCIX emanie OOCIIONCeHHA. Y uwyitl wKoi 3acmo-
CYBaHHS QOCTIOHUYBKO2O MemOoOdy Mae nepeddadamu CamoCmiiHull NOuLyK cnoco6y po36 a3y6anHs.
nizHasanbHoi 3a0avi. Cymuicme npaKmuiHoi CHpAMOBAHOCH BULOT MATNEMATUKU SPYHIYEMbCS HA
080JI00THHI CMYOEeHMAaMU MeMOOAMU MAMEMAMUYHO20 MOOeT08aHH:. LlenmpanvHe miye y HaBUaHHI
BULOT MameMamuKu MatlOymuix iHdceHepie nocioaroms 3a0aui 3 npakmuynum 3micmom. 11io yac
D038 ’A3y8aHHA 3a0a4 NPAKMUYHO20 3MICHTY NOYUHAEMbCA 8ANCIUGULL eman 0OCTIONCEHHS 00epaica-
HUX pe3yibmamis i cucmemamuzayii 3Hanb. Po3e’sa3anHs npogecitino opicHmosanux npooiemMHux
3a0a4 cnpusic QopmyeaHHio y CMyOeHmie MeXHIUHUX cheyianibHocmell B8Y3i8 3ayiKasleHOCmi 3
060100IHHS MAUOYMHLOI0 npoghecieto indicenepa. Ilpuxiadui 3adaui sk 201068HULL 34CiO hopmyearts
i po36umKky meopyoi ocobucmocmi, € RiOIpyHmsAM OJid NpOs8Y BUCOKO20 DIiBHA NI3HABAILHOL
CamMocmitinocmi CnmyOeHmamu, Wo CNpuse YCRIUHOMY SUPTUEHHIO NPOOIEMHUX CUMYaYill.

Hosimni mexnonozii ma memoouxu Hag4aHHsa MamemMamuKky € 0OHUM 3 NPOSL8I8 BeNUYE3HO20
nomenyiany IHHOBayitiHux npoyecis. Peanizayia noossedenv na npaxmuyi nepeodauae
cucmemHy OYiHKy egheKmusHOCmi npoyecy MamemamudHoi nio2omosKu.

Cymmeei 3minu 6 cucmemi UWOI GIMYUSHAHOI OCB8IMU CHOHYKAIOMb 00 3ACMOCYBAHHS
AKMUBHUX MemOo0i8, HOBUX MeEXHON02il HABYAHHS, AKI CNPAMOBAHI HA nepe6y008y U 800CKOHA-
JIEHHSI HABYAIbHO-8UXOBHO20 NPOYecy ma nio2omosKy ¢haxieyie 00 npoghecionanvoi OisiibHocmi
6 cyuacnux ymoeax. Hoei ocobaueocmi, yini i 3a0aui HA84anibHOI OiAILHOCMI GU3HAYANOMb
enemMenmu  IHHOBAYIUHUX NIOX00i8 HABYAHHA MAMEMAMUYHUM OUCYUNTIHAM CMYOeHmis
mexHiuHux cneyianbHocmel. Ilepcnexmuenoro 3anuwaemsca npooiema peanizayii npoghecitinoi
CHPAMOBAHOCTIT HABUAHHSA MAMEMAMUKU CIYOEHMI8 MEeXHIYHUX 8Y316.

Knwuoei cnosa: npobnemne mnasuanwns, npoboiemHa cumyayis, npooiemHe 3a80aHHA,
IHHOBAYIHULL NIOXIO, 6UWA MAMeMamuKa, MexXHIYHI CNneyiarbHOCmi, Meopue MUCTIeHHS,
NI3HABANILHA CAMOCMIUHICIb, O0CTIOHUYbKULL MemMO0, NPUKIAOHT 3a0ayl.

ITocranoBka mnpodaemu. CrpsMyBaHHS PO3BUTKY Cy4acHOI CHCTEMM OCBITHM B YKpaiHi
BU3HAYa€e MpoOJeMy MOJEpHi3allii MaTeMaTHYHOI OCBITH CTYAEHTIB TE€XHIUYHHMX CIEL[iaTbHOCTEH.
MarematryHi JUCUMIUTIHY BIITPatOTh OCOOIMBY POJIb y MIArOTOBIII MaHOYTHIX CIIEIIATICTIB y ramysi
TEXHIKH, KOMIT'FOTEPHUX Ta 1H(POpMALIMHUX TeXHOJOTH Ui popMyBaHHS iX MpodeciitHoi Komrie-
TEHTHOCTI, HaJIEKHOTO PIBHS MAaTEMaTHYHOI KYJbTYpH, IHTEJEKTyaJlbHOIO pO3BUTKY. PiBeHb
npodeciiiHOT MATOTOBKM MaOYTHIX CIEMiaNiCTiB 3aJeKUTh Bijl IUISXiB 1 METO/IB, BIPOBAIKECHHS
IHHOBAIIMHUX TEXHOJIOTIA B TIPOIECI HABYAHHs BUIIOI MareMaTHKH. YibHE MICIEe cepell TaKuxX
IHHOBAIIIH B OBOJIO/IIHHI BUIIIOK0 MaTEMATHKOIO TIOCIIa€ TEXHOJIOT IS MPOOJIEMHOTO HABYAHHSI.

[TocunenHs yBaru 10 OCBITHIX OTPeO OCOOUCTOCTI, PO3YMIHHS CTYAE€HTA HE TIIbKH SIK 00’ €KTa
HaBYaHHsI, aje i SK pIBHOMPABHOTO Cy0’ €KTa HABYAJILHOTO IPOIIECY, IPU3BOAUTD 10 HEOOXITHOCTI
aKTHBI3aLll MI3HABAIBHOI JISUTbHOCTI CTYJIEHTIB Ta 1X 1HTEpeCy O HaBUYaHHS LIUIIXOM 3aCTOCYBaHHS
METO/IiB IPOOJIEMHOTO HaBYaHHSI.

daxiBerp 1HKEHEPHOI Tally3l MOBHHEH HE JIUIIE BOJIOJITH BHCOKHM pPIBHEM MaTeMaTHYHOL
KyJbTYpH, ajie i OyTH 3/1aTHUM MiIBUILYBaTH BIIACHY NPO(eCiitHy KOMIIETEHTHICTh IUIIXOM PO3B’si-
3aHHSI IPOOJIEMHUX CHUTYallll, OaHyBaHHSAM HOBITHIX HAYKOBO-TEXHIYHUX JIOCATHEHb. 3 OISy Ha
I aKTyaJbHUM € 3aBIaHHs I10/I0 BU3HAYEHHA €(PEKTUBHUX YMOB IPHUKIAJHOI CHPSIMOBAHOCTI
MaTeMaTU4HOi MiATOTOBKY MaiiOyTHIX 1HXKEHEPIB, aKTUBI3aLlll cCaMOCTIHHOI MTI3HABAIBHOI JiIsUTBHOCTI
CTYJICHTIB, OBOJIOJIIHHS HUMH CHUCTEMOI0 MAaT€MaTHYHUX 3HaHb, YMiHb 1 HAaBHKIB, CTUMYJIIOBAHHS
1HTEepecy 1o npenMeTa. OaHUM 13 BaXKIMBHUX 3aC001B peastizallii mi€i 3a1a4i € mpoOieMHe HaBUYaHHS.

AHAJI3 aKTyaJIbHHX JA0CTIKeHb. [IpobieMHe HaBYaHHSI BUHHKJIIO SK PE3YJbTaT JOCSTHEHb
MepesIoBOi MPAKTHKK W Teopii HaBYaHHS 1 BUXOBaHHSA. BoHO € ogHMM 13 e(deKTUBHUX 3ac00iB
3araJlbHOrO Ta IHTENEKTYaJbHOTO PO3BUTKY CTyneHTa. [IpoOiieMy iHHOBAIfHOTO PO3BUTKY
MaTeMaTUYHOI MMJIrOTOBKH CTYJIEHTIB TEXHIYHUX CHEIIaJbHOCTeM Ha 3acajax oprasizamii
NpoOJIEMHOTO HaBYaHHS IPYHTOBHO JJOCIIKEHO Y BITYM3HHIH 1 3apyOiXkHII Mearoridxiii Hay1i.
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Y XX cr. teopito mpobiemHoro HaBuaHHs gochipkyBamm JDx. Tindopn, Jix. pioi,
L.A. JIepuep, M.I. MaxmytoB. CrpaBXHbOIO IICHXOJIOTTYHOIO OCHOBOIO CHCTEMH IPOOJIEMHOTO
HAaBYaHHsI CTajla TeOpis MUCICHHS, SIK IPOAYKTUBHOTO Tpoiecy, Bucynyra C.JI. PyGinmreitHoMm i
PO3BHHYTa WOTo YYHsAMHU W mociinoBHUKamu (A.B. bpynurincekum, A.M. MaTiomkiHuM Ta iH.), a
TaKOX TAaKUMH YKpaTHCBKUMH BYeHUMH, sIK A.M. Anekciok, C.I1. bornap, B.®. [Tanamapuyk Ta iH.

Ha nyMKy nicuxosoris, MUCIIEHHS 3a3BUYail PO3MOYMHAETHCS 3 IPOOIIEM, TUTaHb, 13 TIOAUBY UM
HEMOpO3yMiHHS, 13 cynepeuHocTeid. Lli€to cuTyalliero BU3HAYAETHCS 3aIy4eHHS OCOOHMCTOCTI 10
po3yMoBoro npotecy. Tam, 1e HeMae MpoOJIEMHOI CUTYallii, CYIepeYHOCTEN - HEMae i MUCJIEHHS B
TOYHOMY 3Ha4eHHi cioBa. 3a BusHaueHHsAM C.JI. PyOiHmTeiina, MUCIEHHS - 11€ TIOUIYK 1 BIAKPHUTTS
HPUHLUIIOBO, ICTOTHO HOBOTO.

3acTocyBaHHS MPOOJEMHOTO HABYAHHS Y HAaBYAILHOMY IIPOIECi PO3IIIIAETHCS Y poOOTax
B.B. Mengenesa, H.M. [TonsikoBoi, B.A. [Ipu6ana, O.}O. PoBencekoi, B.B. Kymnipa ta inmmx. ®op-
MYBAHHIO JIOCITIHUIIBKUX YMiHB Y rporeci HapdanHs npucBsdeHi mpaii O.P. Tumomenko, I'.I".€nb-
yaanHoBoi, H.O. AnicimoBa Ta iH. KoHmernito 6araTopiBHEBOi MaTeMaTHYHOI ITiJITOTOBKK Ha 0asi
iHTerpoBaHNX (OpM 3aHTh 1 KOHTpOIO chopmynboBano T.1. Ycrroxkaninoro, H.M. TlomsikoBoro Ta
iH. [IpoGnemy GopmyBaHHS iHTEpeCy, CIIPSIMOBAHOTO Ha OBOJIOJIIHHS Maifl0yTHBOIO MPO(eCi€ro 1HxKe-
Hepa, nociimkeHo B podorax K.B.Brnacenko, O.I'.€sceeBoi, T.C.Makcumosoi, B.A.Ilerpyk Ta iH.

[Ipore, Big3HAUAIOUYM BaroMy 3HA4YyIIICTh 3100yTKIB TEOPETUYHHX 1 MPAKTUUYHUX JAOCIIIKEHb,
IPOCITIAKOBYETHCS  BIJICYTHICTh IUTICHUX JOCTI/DKEHb, SKI BijoOpakasm O CyTHICTH Ta yMOBHU
HaJIEXHOI MaTeMaTUYHOI MiZrOTOBKYU CTYJICHTIB TEXHIYHUX clieliaibHOCcTed. BusHauena npobiema
O00YMOBITIOETHCSI 00’ €KTUBHIMH CYTICPEUHOCTSIMH: MK 3pOCTaHHSIM BHMOT JI0 KBawtiikarii cydac-
HOI'0 1H)KeHepa Ha BUPOOHMILITBI Ta 3HIKEHHSIM SKOCTI MaT€MaTUYHOI MIITOTOBKU Y BHUIIOMY HaB-
YaTbHOMY 3aKJIa]Ti; MiXK 00CSTOM 3MICTY BHII[Oi MATEMATHUKH SIK TUCIUTUTIHH i 0OMEKEHOIO KiTbKICTIO
ay/IMTOPHUX 3aHATH; MK HEOOXIJHICTIO 3aCTOCYBAaHHS KOMIUIEKCHUX 1 CUCTEMHUX MaTe€MaTHYHUX
3HaHb Yy MpoQeciiiHii AISIBHOCTI Cy4acHOT0 1HKE€Hepa Ta BIZICYTHICTIO 3B’ SI3K1B 3 TUCLIUIUTIHAMH ITPO-
(GUTBHOTO CIIPSIMYBaHHS; MIX YIIPOBa/DKEHHSAM Y HaBYAIBHHUI MPOLIEC HOBITHIX IHHOBALIHUX METO-
JUB 1 IOMIHYBaHHSIM TPaAULIAHUX M1AXOAIB 11010 OpraHi3allii HaBYaHHs BUILOI MATEMATHKU.

Merta crarTi. MeTa cTarTi mossirac B aHari3i OJHOro 3 IHHOBAIIHHMX MiAX0/11B HaBYaHHS BUIIIOL
MareMaTukyd - METOAY MpOOJIEMHOTO HaBYaHHS CTYJEHTIB TEXHIYHMUX CIEIlalbHOCTEH, KUl €
HIIPYHTSAM ISl HAOYTTS HUMU KOMIUIEKCHUX 1 CHCTEMHHUX 3HaHb, CIPUSE aKTHBI3allii caMOCTIHHOT
M3HaBAJIbHOI AISTIbHOCTI, ONTUMI3allli Ta MOJIEpHI3aLlil MAaTEMAaTUYHO] MM1ATOTOBKU CTY IEHTIB.

Buxisiag ocHoBHOro marepiajgy. OJHUM 3 TOJOBHHUX METOJIB HaJ€XHOI MaTeMaTUYHOI
MIITOTOBKYM CTYJICHTIB TEXHIYHUX CIELIaIbHOCTEN € poOsieMHe HaByaHHs. B mporieci npobiemMHoro
HAaBYaHHS MaTeMaTU4HI TOHATTSA, 3aKOHOMIPHOCTI Ta Teopii BHBUYAIOTHCS IMiJI Yac IOIIYKY,
CIIOCTEpEeIKEHHSI 1 aHalli3y, IO JO3BOJISIE CTYAEHTAM BKJIFOUUTH X O BUBYEHHS CIHELiabHUX
mucturutid. [TpobneMHMil mifgxix y BUKJIAAAaHHI BHIOI MaTeMaTHKHU Ui CTYAEHTIB TEXHIYHUX
CTICIIATEHOCTEH € MPOIYKTUBHUM, OCKUJIBKH CHPHSIE YTBOPEHHIO Y CTYJICHTIB HAEKHOTO YSIBICHHS
PO BUKOPUCTAHHS MaTeMaTWYHUX 3HaHb 1 BMIHb MiJ 4ac BHUBYEHHS JUCLUIUIIH MPOQUILHOTO
CTIpSIMyBaHHSI, HEOOXiTHUX y MaiOyTHIi mpodeciiiHiii MisUTBHOCTI, PO3BHTKY iX ITi3HABATBHOI
CaMOCTIHHOCTI 3a JIONIOMOTOI0 PO3B’sI3aHHS MPOOJIEMHUX CHUTYallid, 110 CHpPUSIOTH (OPMYBAHHIO
3alIKaBJIEHOCTI 3 OBOJIOJIIHHS MallOyTHBOI Iipodecii iHxKeHepa.

[TpobnemMHe HaBuaHHS — L€ HE MPOCTO OJMH i3 3ac00iB aKTHBI3allli PO3YMOBOI IISTIBHOCTI
CTY/IEHTIB, a IHTErpaLlisl pI3HUX IPUHOMIB, METO/IIB, IPUHIIHITIB HABUYAHHS, CIIPSIMOBAaHUX Ha PO3BUTOK
YMiHb MUCJIUTH, BUUTHUCS, aJIEKBATHO OLIIHIOBATH ceOe 1 00CTaBUHH. 3 METOIO IMiBHUILCHHS e(DEeKTUB-
HOCTI HaBYaHHS BHIOI MaTeMaTUKH, 100 YHUKHYTH OJHOOIYHOCTI, ONTHUMAaJIbHUM BOa4aeThCs
KOMIUIEKCHE TO€/IHAHHS IHIIMX METOJ/IB HaBUaHHA 3 NpoOiieMHuM. KomriiekcHe 3acTocyBaHHS
PI3HOMaHITHHX CITOCOOIB Ta IPUHOMIB, SIKI CTUMYJIIOIOTH ITOIITYKOBY, TBOPYY IMTi3HABATIBHY JISUTbHICTh
1 CaMOCTIMHICTh CTYHEHTIB, CIpUs€ iX YCHIIIHOMY OBOJIOAIHHIO HEOOXIAHUMHU 3HAHHSAMH JUIS
MaiiOyTHBOT mpodeciiiHoi  mismbHOCTI. [liArpyHTSIM Ui 1LOTO € CHUTYyallii po3B’sI3yBaHHS
Mi3HABaJIbHUX 3371a4, aKTUBHOTO IMOLIYKY OOIPYHTYBaHb, PO3YMOBOTO HAIPY>KEHHS, 31CTaBICHHS
PI3HUX TIO3HIIIN 1 TOYOK 30Dy, B IKMX HEOOX1HO po3i0paTrcs 1 MPUHHATH CaMOCTIHHE PIllICHHS.

3a M.I.MaxmytoBuMm [4]: «IIpoGremHe HaBYaHHS — 11 THIT PO3BUBATLHOIO HABYAHHSI, Y IKOMY
HOEIHYIOTHCS CUCTEMaTHYHa CaMOCTIiHA MOIIYKOBA AiSUTbHICTB YUHSI 3 3aCBOEHHSM FOTOBHX BUCHOBKIB

68



AKmyaabHi numaHHA npupodHuU4o-mamemamu4Hoi oceimu. 2025. Bunyck 2(26)

HAyKH, a CHCTEMY METO/IiB OOYJOBAHO 3 ypaxyBaHHSM IUICMOKIIaJaHHS Ta IPUHIMITY POOJIEMHOCT;
TIPOIIeC B3a€MO/IIi BUKJIQJaHHS Ta YUiHHS OPIEHTOBAHO Ha (DOpMyBaHHSI Mi3HABAJIBHOI CAMOCTIHHOCTI
YYHIB, CTIHKOCTI MOTHBIB YUYiHHSI T2 PO3YMOBHX (Pa3oM i3 TBOPUYMMH) 3110HOCTEH Y MPOIIECi 3aCBOEHHS
HUMH HayKOBHUX MTOHATH Ta CIIOCO0IB AISIBHOCTI, IETEPMIHOBAHOTO CHCTEMOIO MPOOJIEMHHUX CUTYaITii».

OcobnuBicTIO TIPOOJIEMHOTO HAaBYaHHS € TE€, IO BOHO 3MIHIOE MOTHBALIIO IMi3HABAJIHHOT
JISIBHOCTI CTyJeHTa. [HTepec 10 HaBYaHHS BHUHUKAE Y 3B'SI3KYy 3 IPOOJIEMOIO 1 PO3rOpPTAETHCS Y
nporeci po3yMOBOI TIparli, MOB'S3aHOI 3 TMOLIyKaMH Ta 3HAXOKEHHSM pIlIeHHsS IMPOOIEMHOTO
3aB/laHHs a00 CyKyHHOCTI 3aBlaHb. Ha Iux 3acazax BUHUKAae BHYTPILIHS 3allIKaBJIEHICTb, IO
NIEPETBOPIOETHCS Y YMHHUK aKTUBI3aLli] HABYAJIBHOTO MPOIIECY Ta €()EeKTUBHOCTI HABYAHHSI.

B ymoBax By3IBCHKOI CHCTEMH HAaBYaHHS BMIIOI MAaTeMaTUKH HpPOOJIEMH1 CHUTYyarlii
CTBOPIOIOTHCS SIK Ha JIEKIISIX - ITiJ] Yac BUKJIAJCHHS TEOPETUYHOTO MaTepiaiy, TaK 1 Ha MPaKTHYHUX
3aHATTAX — I1]] YaC HaBYAHHS METOJIaM PO3B’sI3yBaHHs 3a/au.

[Tin yac HaBYaHHS BUIOI MATEMATHKH Yy CTY/AEHTIB BUPIIIAIBHY POJIb BiAIrpae Taka cUCTEMa
3aBJlaHb, KA MA€ CIIPUATH IPOSBY Mi3HABAIBHOI CAMOCTIHHOCTI, TBOPYOTO MUCIICHHS, TOOTO 3aB/aH-
HSI IPaKTHYHOTO XapaKTepy, HECTaHIAPTHI 3a/1adi 1 3aBJaHHS JJIsl CTBOPEHHS MPOOIEMHOI cuTyartii.
ITin yac cTBOpeHOi MPOOJIEMHOI CUTYallil CTYyJIEHT Ipar€e BUMTH 3 Hel, MOJI0NaTH MEPEIIKOLy, B
pe3yIbTaTi YOro aKTUBI3Y€EThCS HOTO pO3yMOBa MisIbHICTh. CTBOPHUTH MPOOJIEMHY CUTYAIIIF0 MOXKHA
3aBJIIKM [IOCTAHOBKHM TAKOI 3a/1adl, IPpH PO3B’A3yBaHHI SIKOI CTYJEHT MOKE 3rajiaTH, BIATBOPUTH,
aKTyalli3yBaTH PsiJl 3HAHB, 3aTAIBHUX ITOJIOKEHb, MPABWII, CIIOCOOIB [ii, 31aTHHI 37100yBaTH HOBI
3HAHHA ¥ yMIHHS HA BUCOKOMY PiBHI IHTepecy J0 MOCTaBJIEHOI MPOOIEMH.

[T 9ac cTBOpeHHS MPOOIEMHNX CHTYAITiH CJIiJT IOTPUMYBATHCS IIEBHUX YMOB. Bukiiaiad 1ae cry-
JIeHTaM [PaKTHYHE YX TEOPETUYHE 3aBIaHH, ITi/] YaC BUKOHAHHS SIKOr'0 BOHU MAIOTh 3700yTH HOBI 3HaH-
HSI 91 criocoOu il 3a Temoro. Lle 3aBnaHHs rpyHTY€eThsI HA 3HAHHSX, 110 BKE MAFOTh CTYJICHTH. 3HAHHS,
110 HEOOX1THO 3aCBOITH, MAIOTh MICTUTH HEBIIOMY 3arajibHy 3aKOHOMIPHICTh UM Ccroci0 Jii, 6e3 3'scy-
BaHHS SIKO1 (SIKOTO) 3aB/IaHHS BUKOHATH HEMOYKITMBO. BUKOHAHHSI 3aBIaHHS Ma€ BUKJIMKATH B CTY/ICHTIB
noTpeOy B 37100y TTi HEBIIOMUX 3HaHb, TOOTO Y HUX MOBUHEH 3'SIBUTHCS 1HTEpPEC K MOTHUB iXHIX JiH.

Buxoasun 3 monokeHb LIOJO METOJIB TBOPUOTO HABYAHHS, PO3POOJIEHUX Yy BITUU3HSIHIN
nenaroriuxiii Hayui A. M. Anekctokom, B. O. OHMIITyKOM Ta iH., MU BB2)KAEMO, 11J0 HAaBUYAHHS BUIIIOL
MaTeMaTUKH CTYJIEHTIB TEXHIYHUX CIIEHIATBbHOCTEH HaOyBa€ TBOPYOTO XapakTepy, SIKIIO BOHO
3abe3neuye caMOCTiIiHE MepeHeCeHHs 3HaHb 1 BMiHb Y HOBY MaTeMaTW4HY CHUTYallil0; BUSBICHHS
HOBOI MaTeMaTH4YHOI NpoOieMH Yy 3HAHOMHUX yMOBax; BMIHHS OauuTH HUISXU 1i pO3B’S3yBaHHS;
BMIHHS [10-HOBOMY KOMOiIHYBaTH BiZIOMi CIIOCOOM PO3B’sI3yBaHHS 3aJlaui, CTBOPIOBATH OPHIIHANIBHI
CNoCOOU MOPST 3 IHITUMH BIJOMUMH CIIOCOOaMH.

[Tpo6nemMHe HaBYaHHS B ITPOLIEC] OBOJIOIIHHS 3HAHHAMM 3 BUIIIOT MaTeMaTHKH Niepejdayae moc-
TAHOBKY BHKJIaJIadeM HABUAJIBHOTO MPOOJIEMHOTO 3aBJIAHHS, SIKE BHUKIMKAE Y CTYACHTIB 3alliKaB-
JIEHICTh, YCBIJOMITIOETHCSI HUMH 1 CIIOHYKA€ JI0 PO3B'sSi3aHHS HaBUaJIbHOT TPOOJIeMu. Y MpoIieci 1IbOro
CTyIEHTH 3700yBalOTb HOBI 3HAHHA, SIKI 3aCTOCOBYIOTb y XOJi BHUKOHAHHS HECTaHAApPTHUX
NPaKTUYHUX 3aBIaHb.

[Tporiec mosicHeHHs1 MaTepiaiy, 1[0 CTAHOBUTH 3MICT MTPOOJIEMHOTO 3aBJIaHHSI, BUMArae JI0TpH-
MaHHsI IEBHUX YMOB: HaBUYAJIbHUI MatTepiajl MOsICHIOIOTD ITiCIs 3alUTaHb CTY/AEHTIB, 1110 BUHUKIIN B
HUX Yy NpoOJIeMHIN CUTYallil, B pe3yJIbTaTi YO0 JI0CSTal0Th 33/10BOJIEHHS MOTPEOH B HOBUX 3HAHHSX,
Mi3HABAJILHOTO 1HTEPECY; MiJl Yac BUKJIAy HABYAJILHOIO MaTrepiaay HeoOXiJHO BPaxOBYBaTH PiBEHb
3HaHb CTYJIEHTIB, MATBEP/KYBATH MIPAaBUIIbHE PILIEHHS a00 y pa3i HEOOX1THOCTI IPOJIEMOHCTPYBAaTH
HOBY 3aKOHOMIPHICTh Ta CIIOCiO Jii, SKIIO CTYJEHTH HE BIOPAIUCS 3 PO3B'SI3aHHAM MPOOJIEMHOT
cutyauii. SIKIIo cTy/IeHTH, ONMHUBIINCH Y MTPOOJIEMHIN CUTYaIlii, HE 3MOTJIM 3 Hel BUWTH, BUKJIa a4
HOBUHEH c(hOpMYJIIOBATH MpoOieMy, 10 BUHUKIIA, BKa3aTH Ha MPUYMHM, SIKI IPUBEIH 0 IHOTO 1
MOSICHUTH HaBYAJILHUIM MaTepial, HeOOX1THUH JUIsl PO3B'sI3aHHS 3aIIPONIOHOBAHOTO 3aB/IaHHS.

JIOCATHEHHIO TBOPYOro PIBHS Mi3HABAIBHOI AISUIBHOCTI CTYJCHTIB CHpHS€E 3IHCHEHHS HUMH
JIOCTITHUITBKOT TIsTPHOCTI. TOMY OJHUM 13 OCHOBHHX B OpraHizallii mpo0JeMHOr0 HaBYaHHS BUIIOL
MaTeMaTUKH € JTOCIITHUIIEKUIA METOI, SIKHiA repeadadae rOTOBHICTh CTYACHTA JI0 LLTICHOTO PO3B’si-
3aHHS TPOOJIEMHOI 3a/1a41, TOOTO JI0 CAMOCTIMHOTO TIPOXOIKEHHS BCIX €TaImiB JOCIIHKEHHS. Y BUIIIINA
IIKOJTI 3aCTOCYBAHHS JIOCITHUIIBKOTO METOAY Ma€ mependoadaT CaMOCTIHHU MONIYK Croco0y po3-
B’s3yBaHHs Mi3HaBaJbHOI 3amaui. s 1poro moTpiOHO, 10O CTYNEHTH YCBIIOMHIIM TpOOieMy,
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3MOTJIM CaMOCTIHO BHCYHYTH TilloTe3y, HOOYyIyBaTH IUIaH ii IepeBipKH, BIEBHUTHUCH Y IPABUIBHOCTI
OTPUMAaHMX pO3B’s3KiB. TOMy, NOLIJIBHO BUKOPUCTOBYBATU MPUHOMH, SIKI CIIPUSIOTH PO3B’S3aHHIO
CKJIQJIHOT, HECTaHAAPTHOI 3a/1a4i abo mpoOsieMHy: 3amUTaHHs — (POPMYITIOBAHHS SKHAWOLIbIIE 3aITd-
TaHb BITHOCHO JIAHOI 3a/1a4i 1 cripo0a BiIIITyKaHHS Ha HAX BIAMOBIL; BIACTPOYKA — BiAKJIAaHHS 3a/1a-
4i, SIKy HE BIA€ThCS PO3B’SA3aTH, HA JACSKUN Yac 3 YMOBOIO MIOBEPHEHHS JIO i€l 3a1adi; (ikcaris —
3alKC NPOMaHYBIIMX JyMOK; ONPALfOBaHHS HABYAIBHOI JIITEpaTypH, 110 MICTUTh YCHI BIPaBH Ha
00UMCIIEHHS 1 TEPETBOPEHHSL.

LleHnTpasibHe Mille y HaBYaHHI BHIOT MAaTEeMAaTUKA MalOYyTHIX 1HKEHEPIB MOCIAI0Th 3a/1a4i 3
NPaKTUYHUM 3MICTOM. Y CYy4aCHHX YMOBAaX 3pOCTaHHS 00CATY 1 CKIIaIHOCTI HaBUAJIbHOI iH(OpMaIIii
CYIPOBOJIKY€ETHCSI CKOPOUEHHSIM KIJIbKOCTI ayAMTOPHUX TOJUH Ha BUBYEHHS BUILOI MaTeMaTuku. B
IIMX yMOBax 3ajadyi, KpiM Tpaguuiiinux (yHkuiii, HaOyBaoTh (YHKIIO HOCisA iH(popMari, ToOTO
TEOPETUYHI MOJIOKEHHS TOBIAOMIISIFOTHCS I 3aCBOIOIOTHCS uepe3 3aiadi. Tomy, il 4ac BUKJIaJaHHs
BUIIOI MAaTEeMaTUKU JOLUUILHO TPOMOHYBATH CTYACHTAaM OUTbII YHIBEpCAIbHI, 3arajbHi METOIH
PO3B’sI3aHHS 337134, ajne 30epiraTé TICHUI B3a€MO3B’ 130K PI3HUX PO3ALIIB 3 KypCy Ta CUCTEMaTU4YHe
NO€THAHHS AaHATI THIHUX, TEOMETPHYHUX i OOUMCITIOBATEHIX METOIIB.

Buma marematuka, sk (yHAaMeHTadbHA HaBYajdbHA JMCLMIUIIHA JUIA CTYAEHTIB TEXHIYHUX
CHeiATbHOCTEH, IIOCTaE HE JHIIe 32c000M PopMyBaHHS aOCTPAKTHO-JIOTTYHOTO MHUCIICHHS, ajie i Ma€e
BEJIMKE IPAKTMYHE 3HAUCHHS, OCKUIBKM YTBOPIOE TEOPETUYHE MIATPYHTA A X MOJAIBILOT
npodeciitHoi nisutbHOCTI. CyTHICTH MPAKTHYHOI CPSIMOBAHOCTI BUIIOI MAaTEMATHKH TPYHTY€ETHCS HA
OBOJIOZIIHHI CTyJIeHTaMU METO/IaMM MaTeMaTUYHOTO MOJIEJIIOBAHHS. 3T1/THO METOAUKY ITPOOIEMHOTO
HAaBYAaHHS M7 Yac pPO3B’sA3yBaHHA 3a7ad MPAKTHYHOTO 3MICTYy TIOYMHAETHCS BAXIIMBUI eTarl
JIOCITIJDKEHHS OJIepyKaHuX Pe3yJIbTaTiB 1 cucreMaru3aii 3HaHb. Harpukiiaza, oBo1oAiBIIM METOAAMU
PO3B’s13aHHS MPOCTHX 3a/1a4 Ha eKCTpeMyM (DyHKIIIi o/1HieT a00 OaraTboX 3MIiHHUX, CTYICHTH TOBUHHI
BIEBHUTHUCH Y TOMY, L0 iX MOKHA 3aCTOCOBYBAaTH O€3MOCEPEHbO JUIS PO3B’SI3aHHS MPHUKIIAJHUX
3a7a4 y BIAMOBIAHOCTI 3 MailOyTHBOIO CIIELIANIBHICTIO.

ITix yac mpoOIeMHOro HaBUaHHS BHUIIO] MaTEMaTUKU CIIOCOOM JISTTBHOCTI, SIKI OAHOBYIOTHCS
y CHUCTEMI BHILOI IIIKOJIM, HE TIOBUHHI IIepe/10ayaTy TOTOBE 3aCTOCYBAHHS AJITOPUTMIB, €BPUCTUYHUX
CXeM, FOTOBHUX MpaBWi. bakaHo Ha NpuUKIanax po3B’si3yBaHHS KUIBKOX 337ad JaTH MOXKJIMBICTb
CTy/IEHTaM CaMOCTIMHO OLIHUTH MPOOJIEMHY CHUTYallll0, 3HaUTU MPaBUIO-OPIEHTHUD, aJITOPUTM YU
€BPUCTHYHY CXEMy pO3B’SI3yBaHHsS 3aJaul IUIIXOM MaTeMaTHYHOIO MOJIENIIOBaHHA. 30Kpema,
PO3B’sI3yBaHHS TEKCTOBUX MPUKJIAJHUX 3a/1a4 Ha €KCTPEMYM NOTpeOye BiJ] CTYICHTIB IIEBHUX 3HAHb
1 HaBMKIB 3 IHIIUX MPUPOIHUYMX AMCLMIUIIH, 100 3aCTOCYBaTH iX 1O CKJIAJaHHS MaTeMaTUYHOI
MOJIeN, SIKy BOHM PO3B’SDKYTh 3a JOINOMOIOK NEBHOTO alropurMy abo cxemu. [lyisi yTBOpeHHs
MaTeMaTUYHOI MOJENI TAaKWX 33/ad CTYJISHT IOBMHEH 3rajlaTh TEBHI TEOPEeTHYHI BiIOMOCTI,
HaIpHKJIIaJ, 3 TeoMeTpii ab0 MeXaHIKH, BIATBOPUTH IX y PO3B’SI3Ky 3a/1adi i orepyBaTu crocodamu
T 4711 BUPILIEHHS POOJIEMHOTO 3aBIAAHHSI.

Po3B’s3anHs ipodeciitHo opieHTOBaHUX MPOOIEMHUX 3a/1au cripusie (GOPMYyBaHHIO Y CTY/ICHTIB
TEXHIYHUX CIIEIIATbHOCTEH BY3iB 3aIliKaBIEHOCTI 3 OBOJIOAIHHSI MaOYTHBOIO MPo(eciero iHxKeHepa.
[Tix mpodeciiino opieHTOBaHOIO 3a1a4eto, 3a K.B.Brnacenko, po3ymieMo 3a1ady, yMoBa it BUMOTH SIKO1
BU3HAYAIOTh COOO0I0 MOJIENb JIESKOl CUTYaIlil, 110 BUHUKAE B mpodeciiHii aismbHOCTI iHxeHepa [1].
[Tpu npoMy cTyAeHT 3100yBa€ 3HaHHS Ha TBOPYOMY piBHI MI3HABAJIbHOI JISUTBHOCTI, CAMOCTIHHO
pO3B’s13y€ MpoOIEMHE 3aBIaHHsI, OBOJIO/IIBA€ MPOQECiTHUM CIPSIMYBaHHSIM CBOIX 3HAHb 1 HABUYOK.

OTxe, MpUKIIAIHI 3a7a4l SIK TOJIOBHUH 3aci® (popMyBaHHS 1 PO3BUTKY TBOPUOI OCOOMCTOCTI, €
HIIPYHTAM ISl TIPOSIBY BHCOKOTO PIBHS Mi3HABAIBHOI CAMOCTIHHOCTI CTYAEHTaMH, IO CIIPUSIE
YCIIIIHOMY BUPILIEHHIO MPOOJIEMHUX CUTYaIlii.

HeoOxiqHuM KOMIIOHEHTOM e(EeKTUBHOIO IpOOJIEMHOr0 HABYaHHSA € JOMallHi poboTta
CTY/ICHTIB 3 BUKOHAHHS MTPOOJIEMHUX 3aBaHb BUKJIaa4a, 30KpeMa, CaMOCTIHE OBOJIOIIHHS HOBUMHU
pO3IiIaMU MAaTEMATHKU 3a JOINOMOIOI JAPYKOBAaHUX 1 €IEKTPOHHMX HAaBYAIbHUX IIOCIOHUKIB,
JIOBIJTKOBOI JTITEPaTypH, a TAKOXK pecypciB [HTepHETA.

BuCHOBKH Ta NepCcrneKTHBU MOJAJbIINX HAYKOBHUX Ppo3Bigok. HoBiTHI TexHomorii Ta
METOJMKH HaBUaHHS MaTeMaTHKH € OJHUM 3 TPOSBIB BEJIMYE3HOTO TMOTEHINATY IHHOBAIIHHUX
nporieciB. CucTeMHE 1 TOCHIIOBHE TX 3/IICHEHHS CITPUSIE TTOTJIMOJICHHIO TO3UTHBHUX TpaHC(opMaIlii
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y CydacHiil MareMaTuuHiii ocBiTi. Pa3zom 3 TuM, peaizaliis HOBOBBEJCHb Ha MPAKTHUII Mependadae
CHUCTEMHY OIIIHKY €(pEKTHBHOCTI ITPOIIECY MAaTEMaTHYHOT TiITOTOBKH.

BpaxoByroun CyTTE€BI 3MiHM B CHCTEMi BHINOi BITYM3HSHOI OCBITH, TIOCTA€ THTAHHS
HOANIBIIOTO YIOCKOHAJICHHS JAHOI CUCTEMH 3 YPAaXyBaHHIM BiIIOBITHUX COIIAIbHO-TIOMITHYHHUX Ta
E€KOHOMIYHHUX 3MiH y CYCIUIBCTBI, 3aCTOCYBaHHs aKTUBHHX METO/IiB, HOBUX TEXHOJIOT1i HABYaHHSI, SKi
CIpSIMOBaHI Ha TMepeOyAOBY i BIIOCKOHAJICHHS HABYAILHO-BMXOBHOTO TPOIECY Ta IIATOTOBKY
¢axiBiiB 10 npodecioHabHOI MISUTEHOCTI B Cy4acHUX yMoBax. HoBi ocoOimBocTi, 1T 1 3amayi
HABYAJIPHOI MISUIHOCTI BH3HAYAIOTH €JIEMEHTH 1HHOBAIIWHUX ITIAXOMIB HAaBYAHHS MAaTEMaTHUYHUM
JTUCIIMIDTIHAM CTY/ICHTIB TEXHIUYHUX CcCrenianbHOCTed. [lepCcrieKTHBHO 3aiuIIaeThcs pobiaema
peatizartii mpogeciiiHoi cipsIMOBaHOCTI HABUYAHHS MATEMATHKH CTY/ICHTIB TEXHIYHUX BY3iB.
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Nesterenko A. Problemtraining of higher mathematics of technical specialty students.

Strengthening attention to the educational needs of the individual, understanding the student not
only as an object of study, but also as an equal subject of the educational process, leads to the need to
intensify the cognitive activity of students and their interest in learning through the use of methods of
problem learning. The urgent task is to determine the effective conditions for the application of the
mathematical training of future engineers, to intensify the independent cognitive activity of students,
to master the system of mathematical knowledge, skills and abilities.

The purpose of the paper is to analyze one of the innovative approaches of higher mathematics
education - the method of problem-based training of technical specialty students, which is the basis
for gaining complex and system knowledge, facilitates the activation of independent cognitive activity,
optimization and modernization of mathematical preparation of students.

The problematic approach in teaching higher mathematics to the technical specialty students is
productive, as it promotes the students' proper understanding of the use of mathematical knowledge and
skills during the study of disciplines of the specialized direction necessary for future professional activity,
the development of their cognitive activity by solving problem situations, contributing to the formation
of interest in mastering the future profession of engineer. During the study of higher mathematics for
students a crucial role plays such a system of tasks, which should contribute to the manifestation of
cognitive activity, of creative thinking, that is, the task of a practical nature, non-standard tasks and tasks
for creating a problem situation. During the created problem situation the student seeks to get out of it,
to overcome the obstacle, as a result of which his mental activity becomes more active.

One of the main methods in the organization of problem education in higher mathematics is the
research method, which involves the readiness of the student for the holistic solution of the problem,
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that is, the independent passage of all stages of the study. In high school, the application of the research
method should include an independent search for a way of solving the cognitive task.

The essence of the practical orientation of higher mathematics is based on the mastery of
students by methods of mathematical modeling. The central point in the training of higher mathematics
of future engineers is to deal with practical problems. An important stage of the study of the results
and systematization of knowledge begin when solving problems of practical content. The solution of
professionally oriented problems facilitates the formation of students' technical specialties of higher
education interest in mastering the future profession of engineer. Applied tasks as the main means of
formation and development of a creative person, are the basis for the manifestation of high level of
cognitive independence of students, which contributes to the successful solution of problem situations.

The newest technologies and methods of teaching mathematics are one of the manifestations of
the huge potential of innovative processes. Implementation of innovations in practice implies a
systematic assessment of the effectiveness of the process of mathematical preparation.

Significant changes in the system of native higher education encourage the use of active
methods, new learning technologies that are aimed at restructuring and improving the educational
process and training professionals to professional activities in modern conditions. New features, goals
and tasks of educational activity determine the elements of innovative approaches to teaching
mathematical disciplines of technical specialty students. The problem of realization of the professional
orientation of teaching mathematics of technical university students remains a promising one.

Key words: problem education, problem situation, problem, innovative approach, higher
mathematics, technical specialty, creative thinking, cognitive activity, research method, applied
problems, professional orientation.
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