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Methods. There were used two basic methods theoretical and empirical. While using this
methods we analyzed foreign scientific experience of air traffic controller training, compared different
types of «E-Learningy», made a wide observation of American aviation education sphere.

Results. In the article we found out that «Electronic Learningy may be represented by
«Synchronous Learningy», «Asynchronous Learningy», «Blended Learningy «Distance Education» and
«Mobile Learning». Due to scientific research we noted that «Mobile Learning» as a category of
«Electronic Learning» may be represented by personal computer programs, blogs, podcasts, short
message service, Java, GPS field trips and other modern technologies. «Electronic learning» as a
modern type of learning gain leadership positions in the aeronautical educational sphere as it can be
seen from Embry Riddle Aeronautical University and Federal Aviation Academy.

Federal Aviation Administration underlines the necessity of using «E-Learningy in training of
future air traffic controllers and also gives examples of cutting edge online simulators for aviation
specialists’ preparation. Federal Aviation Administration uses «Target Generation Facility» for future
air traffic controllers training, one of the main peculiarities of this facility is «Display System
Replacementy. Moreover Embry Riddle Aeronautical University also gives opportunity to get an
excellent education as an ATC. On the official website students can find recommended flight and air
traffic controllers simulators for example «FoilSim», «ATC-SIM», «SkyHigh», « ATC4REAL».

Oiginality. It was offered new American «e-learning» method of the air traffic controller training
as tool for future Ukrainian ATC training. There was found special American internet simulators for
example «FoilSim», «ATC-SIMy, «SkyHighy, «ATC4REAL» which can be useful in future Ukrainian
air traffic controllers training.

Conclusion. Quality improvement of future Ukrainian air traffic controller training can be
carried out while using progressive foreign experience. In our research we found out crucial moments
of future American air traffic controller training which can be implemented in domestic aviation
education. As a result of our scientific investigation we revealed the necessity if electronic education as
key factor of future air traffic controllers training.

Keywords: «E—Learningy, «Blended Learningy, Federal Aviation Administration, future air
traffic controller training, aviation education.
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nioxo0y y HAGUAHHI GUWOI MAMEMAMUKY, AKYEHMOBAHO YAy HA 3ACMOCYBAHHI NPUKIAOHUX 3A0aY4 3
npo@eciiinum CHPMYSAHHSIM.

Knrwwuosi cnosa: npobaemne mnasuaunus, npobremuma cumyayis, npooremuHe 3a80AHHA,
iHHOBaYIHUY NIOXIO, GUWA MAMEMAMUKA, MEXHIYHI CneyiaibHOCHI, MEopye MUCIEHHS, NI3HABAIbHA
camocmitinicms, OOCHIOHUYLKUL MEMOO, NPUKIAOHT 3A0ayi.

ITocTanoBka npodaemu. CopsiMyBaHHS PO3BUTKY Cy4acHOi CHCTEMHM OCBITH B YKpaiHi
BU3HAya€e mpoOjeMy  MOJEpHi3alii MaTeMaTHYHOi OCBITH  CTYACHTIB  TEXHIYHUX
cnemnianbHOCTeH. MaTeMaTU4yHi JUCHMIUIIHA BiZirpaloTh OCOOJWBY pOJb y MIATOTOBI
MaiOyTHIX CHELiaiCTiB y ramxy3i TeXHIKH, KOMII IOTEpHUX Ta iHGOPMaLIfHUX TEXHOJIOTIN 171
dbopMyBaHHS iX NpodeciiiHOi KOMIETEHTHOCTI, HAJEKHOTO PIBHSI MaTEMaTHYHOI KYJIbTYpPH,
IHTENeKTyalbHOTO pPO3BUTKY. PiBeHb mpodeciiiHoi MiAroToBKM MalOyTHIX CIeIianicTiB
3aJIeKUTh BiI NUISAXIB 1 METOMIB, BIPOBA/KEHHS IHHOBALIHHUX TEXHOJOTIA B MpoIECi
HaBYaHHs BUIIOI MareMaTWKW. YinTbHE Miclle cepe]] TaKUX IHHOBAIld B OBOJIOJIHHI BHUIOIO
MaTEMaTHKOIO MOCIa€ TEXHOJIOT s MPOoOIEMHOTO HaBYaHHS.

[TocunenHs yBaru 10 OCBITHIX MOTped 0coOMCTOCTI, pO3YyMIHHS CTY/A€HTA HE TUIBKH SIK
00’eKTa HaBYaHHS, ajie il SIK PIBHOMPABHOTO Cy0’€KTa HAaBYAJBbHOTO MPOIIECY, MPU3BOIUTH J10
HEOOXiHOCTI aKTUBi3alii Mi3HaBaJbHOI AISUNIBHOCTI CTYJCHTIB Ta iX iHTepecy A0 HaBYaHHS
[IISXOM 3aCTOCYBaHHS METO/IB MPOOIEMHOTO HaBYaHHS.

daxiBenp 1HXEHEpHOI Tramy3i MOBHHEH HE JHIIE BOJIOAITH BUCOKUM pIBHEM
MaTeMaTHU4HOI KYJIbTYpH, aie i OyTh 3JaTHUM MiABUIIYBATH BIACHY Mpodeciiny
KOMIIETEHTHICTh IIJISXOM pO3B’S3aHHA MNPOOJEeMHUX CUTyallil, ONaHyBaHHSIM HOBITHIX
HayKOBO-TEXHIYHUX JOCSATHEHb. 3 OIJISAY Ha L€ aKTyaJbHUM € 3aBJaHHS L1010 BU3HAYEHHS
epEeKTUBHUX YMOB TMPUKIAIHOI CHPSIMOBAHOCTI MaTEMaTHYHOI IIATOTOBKH MaiOyTHIX
IHKeHepiB, aKTUBi3allil caMOCTIHHOT Mi3HABAIBHOI MisIIBHOCTI CTYACHTIB, OBOJIOJIHHS HUMH
CHUCTEMOI0O MaTeMaTUYHHX 3HaHb, YMiHb 1 HaBHKiB, CTUMYJIOBAHHS IHTEpecy 10 MpeaMerTa.
OpxHUM 13 BaXXJIMBUX 3ac001B peaizallii i€l 3aaa4i € mpobIeMHe HaBUaHHS.

AHaJi3 octaHHiX AociailkeHb i myOaikamiii. [IpoOGneMH eHaBYaHHA BUHHUKIO SIK
pe3yabTaT JOCATHEHBIEPEI0BOI MPAKTUKKU i TeopiiHaBYaHHS 1 BUXOBaHHS. BoHO € ogHMM i3
e(eKTUBHUX 3ac00IB 3arajJlbHOTO Ta IHTEJEKTYaJIbHOIO PO3BUTKY cTyneHTa. llpoGnemy
IHHOBAIIHOTO PO3BUTKY MaTEMaTHYHOI MiATOTOBKH CTYJCHTIB TEXHIYHUX CHeEI[iaIbHOCTEeH Ha
3acajax oprasizamii HpoOJIEeMHOro HaBYaHHS TPYHTOBHO MJOCTIKEHO Yy BITUM3HIHIA 1
3apyODKHIN MeIaroriyHii HayIli.

Y XX cr. Teopito mpobieMHOro HaBuaHHs nochimkyBanu k. indopn, Ix. [broi,
I.4. Jlepuep, M.I. MaxmyToB. CripaBKHBOIO TICUXOJIOTITYHOK) OCHOBOIO CUCTEMHU MPOOIIEMHOTO
HaBYaHHS  CTajJla  Teopil  MHCICHHS, SK  TNPOAYKTHBHOTO  MpPOIECY, BHCYHYTa
C.JI. PyOinmTeiiHOM 1 po3BHUHYTa HOro y4HsAMH W mocaigoBHHKamMu (A.B. BpymumiHcbkum,
A.M. MarioukiHuM Ta iH.), a TaK0XX TaKUMH YKpaiHCBKMUMHU BUEHUMH, K A.M. AJEKCIOK,
C.I1. bounap, B.®. ITanamapuyk Ta iH.

Ha nymKy NcuXoJoTiB, MUCIEHHS 3a3BHYail PO3MOYMHAETHCS 3 MPOOIEM, MUTaHb, i3
MOJAMBY YU HETMOPO3YMIiHHsA, 13 cymepeuHocTed. Llieto cuTyaiiero BH3HAYA€THCS 3aTydeHHS
0COOMCTOCTI 10 PO3yMOBOTO Mporecy. Tam, ae HeMae MPoOIEeMHOI CUTYyallii, cynmepedyHocTel —
HEMae W MHCIEHHS B TOYHOMY 3HaueHHi cinoBa. 3a BusHaueHHsM C.JI. PyGinmreiina,
MUCJICHHS — II€ MOIIYK 1 BIAKPUTTA MPUHIIUIIOBO, ICTOTHO HOBOTO.

3acTocyBaHHANPOOJIEMHOTOHABYAHHS Y HAaBYAIbHOMYIPOIECIPO3IIISIIAEThCS Y podoTax
B. Mengsenesa, H. IlonskoBoi, B. JpubGana, O. Posencrekoi, B. Kymmnipa Ta iHmHX.
®opMyBaHHIOOCTITHUIPKUXYMIHb Yy MpolieciHaBuaHHANpHUCBAYeHinpani O. TumomnieHko,
I'. €npuannnoBoi, H. AmnicimoBa Ta iH. KoHmenmiro6araropiBHeBOIMaTeMaTHYHOITIATOTOBKH
Ha OasziiHTerpoBaHuX ¢opM 3aHATH 1 KOHTpoJit0 cdopmyasoBaHo T. VYcTiokaHiHOIO,
O.'agisToBoto, H. IomsxkoBoro Ta iH. [Ipobremy QopmyBaHHSIHTEpeCY, CIPIMOBAHOIO Ha
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OBOJIOIIHHAMANOYTHROIOTIPOdecieroimkenepa, aociaimkeHo B pobotax K. B. Biacenko,
O.T. €Bceenoi, T. C. MakcumoBoi, B. A. TleTpyk Ta iH.

[Ipote, Big3Ha4Yaro4W BaroMy 3HAYYIIICTh 3M00YTKIB TEOPETHUYHUX 1 MPAKTHUHUX
JOCTIIKEHb, MPOCTIAKOBYEThCS BIACYTHICTh IUTICHUX JAOCTIMXKEHb, SKi BimoOpaxamu O
CYTHICT Ta yMOBHM HaJleXKHOI MaTeMaTWYyHOI MIATOTOBKM CTYAEHTIB  TEXHIYHHUX
crnenianbHOCTe. BuzHaueHa mpo6ieMa 00yMOBITIOETECS 00’ €KTUBHUMH CYNIEPEYHOCTAMU: MIXK
3pOCTaHHAM BHUMOT 10 KBaliQikalmii cy4acHOTO iH)KeHepa Ha BHUPOOHHUITBI Ta 3HMKEHHSIM
AKOCTI MaTeMaTU4YHOI MiArOTOBKM y BHUIIOMY HaBYAJbHOMY 3aKjaii; MDK 00CATOM 3MICTy
BUIIOT MaTeMaTHUKU SK TUCHHUIUIIHU I OOMEXEeHOI0 KUIbKICTIO ayAMTOPHHX 3aHATH; MDK
HEOOXiIHICTIO 3aCTOCYBAHHS KOMIUIEKCHUX 1 CHCTEMHUX MaTeMaTUYHHUX 3HaHb y MpodeciiHii
TISUTBHOCTI CyYacHOTO IHXKEHEepa Ta BIICYTHICTIO 3B’SI3KIB 3 JUCHMIUTIHAMHU NPOQLIBHOTO
CHpAMYBaHHS; MK yNPOBAKEHHSAM y HaBYaJbHUHN MPOIEC HOBITHIX 1HHOBAIIMHUX METOMIB i
JTOMIHYBaHHSM TPAIUIIHHUX ITIAXOMIB IIOI0 OpraHi3allii HaBYaHHs BUIOT MAaTEMAaTHKH.

Merta gaHOI CTATTI HOJISArac B aHaji3l OQHOTO 3 IHHOBAIIMHUX ITIIXO0AIB HABYAHHSA BUIOT
MaTeMaTHKU — METOAy MPOOJIEMHOTO HaBUaHHS CTYJCHTIB TEXHIYHUX CHElialbHOCTEH, KUl €
OIATPYHTAM 1 HAOyTTd HUMHU KOMIUIEKCHHX 1 CHCTEMHHUX 3HaHb, CIpHUS€ aKTUBi3amil
CaMOCTIHHOT Mi3HABaJbHOI MIAABHOCTI, ONTHMIi3amii Ta MoOJAepHi3alii MaTeMaTHuyHOI
MiTOTOBKY CTY/CHTIB.

Bukiaa ocHoBHOro martepiajay. OJHHUM 3 TOJOBHHUX METO/IB HaJIEKHOI MaTeMaTHYHOT
MITOTOBKU CTYJIEHTIB TEXHIYHUX CIEIiaTbHOCTEH € mpoOnemMHe HaBuaHHsA. B mporeci
po0JIeMHOTO HaBYaHHS MaTeMaTU4HI MOHATTS, 3aKOHOMIPHOCTI Ta TeOpii BUBYAIOTHCS M1 Yac
MOLTYKY, CHOCTEPE)KEHHS W aHami3y, IO J03BOJSE CTyIEHTaM BKIIOYHUTH iX O BHUBYEHHS
cnemianpHuX AucuumuiiH. [IpoOremHHMI mNiAXig y BHUKJIAZaHHI BHUIOT MaTEeMaTHKH JUIS
CTYACHTIB TEXHIYHHUX CIEeLiaJbHOCTEH € MPOIYKTUBHUM, OCKUIbKU CIpHUS€ YTBOPEHHIO Y
CTYACHTIB HAJIEXHOTO YSBJICHHS MPO BUKOPHCTAHHS MAaTEeMAaTHYHHX 3HAHb 1 BMIHb i 4ac
BUBUEHHS TUCIHUIUIIH MPOQLILHOTO CIPSAMYBaHHS, HEOOXITHMX y MaiOyTHIH mpodeciiniii
TSUTBHOCTI, PO3BHUTKY 1X Ii3HABAJIBHOI CAMOCTIHHOCTI 3a JIOMOMOTOK PO3B’s3aHHS
npoOJEMHUX CUTYaIlil, [0 CIPUSIOTH (POPMYBAHHIO 3aI[iKaBJICHOCTI 3 OBOJIONIHHS MalOyTHBOT
npodecii iHXeHepa.

[TpoGnemHe HaBYaHHS — IIe HE MPOCTO OJHH 13 3ac00IB aKTUBi3allii poO3yMOBOi AiSIBHOCTI
CTYACHTIB, a IHTETpallisl pi3HUX MPHUHOMIB, METOIB, MPUHIIUIIIB HAaBYaHHS, CIPSIMOBAHUX Ha
PO3BUTOK yMiHb MHCIUTH, BUMTHCS, aJeKBATHO OLiHIOBaTH cebe i 00cTaBUHU. 3 METOIO
MiABUIIEHHS €(eKTHBHOCTI HaBYaHHS BUINOI MaTeMaTUKH, 1100 YHUKHYTH OJHOOIYHOCTI,
ONTUMAaJbHUM BOAYa€ThCs KOMIUJICKCHE MOEIHAHHS HIIUX METOMAIB HaBUAaHHS 3 MPOOJIEMHHUM.
KomMmmnekcHe 3acTocyBaHHS pI3HOMAaHITHUX CIOCOOIB Ta NPHHOMIB, SKi CTUMYIIOIOTh
MOLITYKOBY, TBOPUY Mi3HABAIbHY TiSIBHICT 1 CAMOCTIHHICTD CTYACHTIB, CIIPHUSE X YCHIITHOMY
OBOJIOJIIHHIO HEOOXIIHUMHU 3HAHHAMH A MailOyTHBOI mpodeciitHoi aisnpHOCTI. IliaArpyHTSIM
IUI IIbOTO € CUTYaIlii po3B’A3yBaHHs Mi3HABAJIbHUX 33734, aKTUBHOTO TOUTYKY OOTpYHTYBaHb,
PO3yMOBOTO HAIPYXXEHHS, 3ICTaBJICHHS PI3HUX IO3MIIA 1 TOYOK 30py, B SKHX HEOOXIITHO
po3zibpaTHcs 1 IPUIHATH caMOCTiiHE pillIeHHS.

3a M. . MaxmyTtoBuM [5]: «IIpobiaemHe HaBYaHHS — 1€ TUI PO3BUBAILHOTO HAaBYAHHS, Y
SAKOMY TMOEIHYIOThCSI CHCTEMaTH4YHa CaMOCTiiHa MOUIYKOBa MiSIBHICTH YYHS 3 3aCBOEHHSIM
TOTOBUX BHCHOBKIB HayK{, a CUCTEMY METOJIB MOOYJOBAHO 3 YpaxXyBaHHSIM I[UICIOKIAaJaHHS
Ta TPUHLUIY OpOOJIEMHOCTI; MpoIlleC B3aeMOJii BHKJIAaJaHHA Ta YYiHHS OpPIEHTOBAHO Ha
¢dbopMyBaHHS Mi3HABAJIBHOI CaMOCTIMHOCTI y4YHIB, CTIHKOCTI MOTHBIB y4iHHS Ta PO3YMOBHX
(pa3om i3 TBOpUMMH) 3AI0HOCTEH Yy MPOIIECi 3aCBOEHHS HUMH HAYKOBHX IMOHSTH Ta CIIOCO0IB
TiSUTBHOCTI, IETePMIHOBAHOTO CHCTEMOIO MPOOJIIEMHUX CUTYaLii».

Oco0uBicTIO MPOOIEMHOTO HAaBYaHHS € T€, [0 BOHO 3MIHIOE MOTHBAIIIIO IMI3HABAIBHO1
TISTBHOCTI CTyAeHTa. [HTepec 1o HaBYaHHS BUHUKAE y 3B S3KY 3 MPOOJIEMOIO 1 pO3rOpTaEThCs
y Tpoleci po3ymMoBOi mpami, MOB’S3aHOI 3 TOUIYKaMHU Ta 3HAXO/DKEHHAM pillIeHHs
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npoOieMHOTO 3aBAaHHS a00 CYKyNHOCTI 3aBAaHb. Ha 1ux 3acajax BHHHMKAa€e BHYTPILIHS
3alliKaBJICHICTh, IO TEPETBOPIOETHCA Yy YHHHUK aKTHUBI3allii HaBYalIbHOTO TpoOIleCy Ta
e(peKTUBHOCTI HaB4YaHHSI. B yMoBax BY3IBChKOi CHCTEMH HaBYaHHS BHUIIOI MaTeMAaTHUKH
npoOieMHi cuTyalii CTBOPIOIOTHCS SIK Ha JIEKLIAX — MiJ 4Yac BHUKJIAACHHS TEOPETUYHOTO
MaTepiaiy, TakK 1 Ha MPaKTUYHUX 3aHATTAX — M1 Yac HaBYaHHS METOJaM pPO3B’s3yBaHHS 3ajau.
[Tig yac HaBYaHHS BUILOi MAaTEeMaTUKH Yy CTYACHTIB BUpIMIAIbHY POJb Bifirpae Taka cucrema
3aB/aHb, gKa Ma€ CIPUATU MPOSBY Mi3HABAJIbHOT CAMOCTIHHOCTI, TBOPYOTO MUCICHHS, TOOTO
3aB/JlaHHS TPAKTUYHOTO XapakTepy, HECTaHAapTHI 3agadi 1 3aBHaHHSA [UIs CTBOPEHHS
npo6nemuoi cutyanii. Ilig yac ctBopeHoi mpo6ieMHOT cuTyalii CTyAeHT Iparue BUNTH 3 Hel,
MOJI0JIAaTH TEpPeUIKOAy, B pe3ylbTaTi 4YOro aKTUBI3YEThCS MOTO0 pO3yMOBa MiSIBHICTH.
CtBopHTH TPOOJIEMHY CUTYaIliI0 MOKHA 3aBJISIKH ITOCTAHOBKH TaKoi 3a7adi, pH po3B’A3yBaHH1
AKO1 CTYIEHT MOJKE€ 3TajaTH, BIATBOPHUTH, aKTyasli3yBaTH DS 3HaHb, 3arajJbHUX IOJIO0XKEHb,
MpaBmJI, CIIOCOOIB [ii, 3MaTHUI 3100yBaTH HOBI 3HAHHA Il yMiHHSA Ha BUCOKOMY pPiBHI iIHTEpecy
710 TTOCTaBJIEHOT MPOOIEMH.

ITin yac cTBOpeHHS MNPOOIEMHHUX CHUTYaIlill CliJ JOTPUMYBATHCS TEBHHX YMOB.
Bukiagau nae cTyaeHTaM MpakTUYHE YM TEOPETUYHE 3aBJAHHS, IMiJl YyaC BUKOHAHHS SKOTO
BOHHM MaloTh 3700yTH HOB1 3HaHHS YW crmocoOu 1iil 3a Temoro. Lle 3aBOaHHS TPYHTYEThS Ha
3HAHHSAX, IO BXE MAlOTh CTYICHTHU. 3HAHHS, W0 HEOOXiTHO 3acCBOITH, MAalOTh MICTUTHU
HEBIIOMY 3arajibHy 3aKOHOMIpPHICTh YW croci0 nii, 06e3 3’scyBaHHsS sIKOi (SIKOTO) 3aBIaHHS
BUKOHATH HEMOJXKJINBO. BUKOHaHHS 3aBlaHHS Ma€ BUKIUKATU B CTYACHTIB MOTpeOy B 3100yTTi
HEBIJJOMHX 3HaHb, TOOTO y HUX IMOBUHEH 3 IBUTHUCS IHTEpEC SIK MOTUB IXHIX Iiil.

Buxons4u 3 moJI0’KeHb 11010 METO/IiB TBOPYOTO HABYAHHS, pO3POOJICHUX Y BITUU3HIHIN
negarorivHii Haymi A. M. Anekcrokom, B. O. OHuIykoM Ta iH., MU BBaXKa€MO, 110 HAaBYAHHS
BUIIOI MAaTEMaTUKH CTYACHTIB TEXHIUHHUX CHEIiaTbHOCTEH HaOyBae TBOPYOTO XapakTepy,
AKIIO BOHO 3abe3medye caMOCTiiHEe MepeHEeceHHs 3HaHb 1 BMiHb Y HOBY MaTeMaTU4HY
CHUTYAIil0; BUSABICHHS HOBOI MaTeMaTHYHOI MpoOieMHu y 3HalOMUX yMOBax; BMiHHSA OayuTH
nuIAXu ii po3B’sA3yBaHHS; BMIHHS MO-HOBOMY KOMOIHYBaTH BifIOMi crocoOu po3B’sS3yBaHHS
3aJ1a4i, CTBOPIOBATH OPHUTiHANBHI CIIOCOOU MOPS 3 IHIIUMU BiTOMHUMH CIIOCOOaMHU.

[IpoGnemMHe HaBUaHHS B MpOIECi OBOJOMIHHS 3HAHHSAMHM 3 BHIOI MaTeMAaTHUKH
nependayae MOCTAHOBKY BUKJIaJaueéM HaBUAIHHOT'O MPOOIEMHOIrO 3aBAaHHS, SKEe BUKIHKAE Y
CTYACHTIB 3alliKaBJICHICTh, YCBIIOMIIOETbCSA HHUMH 1 CIIOHYKAa€ J0 PO3B’A3aHHS HaBYAJIbHOI
npobseMu. Y MpoIeci bOro CTYACHTH 3J00yBalOTh HOBI 3HAHHS, SKi 3aCTOCOBYIOTH Y XOJIi
BUKOHAHHS HECTaHJAPTHUX NPAKTHUYHUX 3aBIaHb. lIpolec moscHeHHs MaTepianry, IO
CTaHOBUTDH 3MICT MPOOJEMHOTO 3aBJaHHS, BUMarae JOTPHUMAaHHS MEBHUX YMOB: HaBYAJIbHUU
MaTepiaa MOSICHIOIOTH ITiCHs 3alUTaHb CTYJCHTIB, 10 BUHUKIU B HUX Y MPOOIEeMHIN cuTyarii,
B pe3yabTaTi YOTro JOCSTaloTh 3aJ0BOJICHHS NOTpeOM B HOBHMX 3HAHHAX, Ii3HABAJIBHOTO
iHTepecy; MmiA yac BUKIAJy HaBUAJIBHOTO MarTepialy HEOOXiJHO BpaxoBYBAaTH pIiBEHb 3HAHb
CTYACHTIB, MiATBEPKYBaTH MpaBUIbHE pillieHHs a00 y pa3i HE0OXiTHOCTI MPOAEMOHCTPYBATH
HOBY 3aKOHOMIPHICTh Ta cmoci® [ii, KO CTYyIEeHTH HE BIOpaIuCi 3 pPO3B’SI3aHHAM
npo0OeMHO1 cuTyallii. SIKIo cTyAeHTH, ONMHUBIINCH y MPOOIEeMHIN cuTyalii, He 3MOTrJH 3 Hel
BUWTH, BUKJIaJ]a4 MMOBUHEH CPOPMYITIOBATH Mpo0iIeMy, 10 BUHUKIA, BKa3aTH Ha IPUYUHHU, SKi
IpUBENHM [0 LbOTO 1 MOSCHUTH HaBUYaJIbHUM MaTepian, HEoOXimHUN Uil poO3B’s3aHHSA
3alpoNOHOBAHOTO 3aBIaHHS.

JIOCATHEHHIO TBOPYOTO PiBHS Mi3HABAJIBHOI AISNIBHOCTI CTYACHTIB CIpHUsS€ 3iHCHEHHS
HUMH JOCTIAHUIBKOI MisibHOCTI. TOMy OJHHMM 13 OCHOBHHUX B Oprasizamii mpoOJeMHOTO
HaBYaHHS BUIIOI MaTeMaTUKU € JOCHITHUIBKUNA MeToJ, SKUH mependadyae TOTOBHICTh
CTyIE€HTa /0 IUIICHOTO poO3B’s3aHHA MpoOJeMHOi 3amavi, TOOTO /O CaMOCTIHHOTO
MPOXOJ/UKEHHSI BCIX €TalliB JOCTUDKEHHS. Y BHUIIIA IIKOJi 3aCTOCYBAaHHS JIOCHIJHHUIILKOTO
METO/y Mae mepeadadaTH caMOCTIMHMI MOIIYK cIIoco0y po3B’A3yBaHHS Ii3HABAJIBbHOI 3a4a4i.
Jlns 1poro moTpibHO, m00 CTYAEHTH YCBIIOMMIIHU MPOoOIEMy, 3MOTJIM CaMOCTIHHO BUCYHYTH
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rinoresy, NoOyayBaTH IJIaH ii MepeBipKy, BIEBHUTUCH Y MPAaBUIBHOCTI OTPUMAHUX PO3B’SA3KiB.
ToMy, IOUITPHO BHKOPUCTOBYBAaTH TPUHOMH, SKi CHPUSIOTH PO3B’A3aHHIO CKIAIHOI,
HECTaHAAPTHOI 3aAa4yi abo mpoOiemMu: 3amUTaHHS — QOPMYIIOBaHHS SKHAKOLIbIIE 3allUTaHb
BITHOCHO JaHO1 3a/1ayi 1 cnpoOa BimIIykaHHs Ha HUX BiANOBiAl, BIACTpOYKa — BiJKJIaJaHHS
3aja4i, sIKy HE BAA€THCS PO3B’A3aTH, Ha NESKUN yac 3 YMOBOIO MOBEPHEHHS A0 Li€i 3aaadyi;
¢ikcarniga — 3aMuc NPOMAHYBIINX AYMOK; OIPallOBaHHS HaBYAIbHOI JiTEpaTypH, 0 MICTHTb
YCHI BIIpaBU Ha 0OYMCIICHHS 1 IEPETBOPEHHS.

LlenTpanpHe Mille y HaBYaHHI BHIOI MaTeMaTUKH MaiOyTHIX iHXEHEepiB MOCiTaloTh
3a7a4i 3 MPAKTUYHUM 3MICTOM. Y CYYacHHX YMOBAaxX 3pOCTaHHS 00CAry 1 CKJIaJHOCTI
HaBYaJIbHOI 1H(OpMaILii CyNpOBOIKYETHCS CKOPOYCHHSIM KUIBKOCTI ayIUTOPHUX TOIUH Ha
BHUBUEHHS BUIOI MaTeMaTuKu. B 1iux ymoBax 3aaadi, KpiM TpaguliiiHuX QyHKIii, HaOyBalOTh
¢yHkuio Hocig iHdopmarii, TOOTO TEOPETUYHI MOJOKEHHS MOBITOMIIAIOTHCS U 3aCBOIOIOTHCS
yepe3 3amadi. Tomy, mig yac BHMKJIAJaHHS BHINOI MaTeMaTUKH JOLUIBHO MPOMOHYBAaTH
CTyIEHTaM OUIbII yHIBepCallbHi, 3arajbHi METOJIM PO3B’S3aHHS 3a/ay, aje 30epiraTd TiCHUH
B3a€MO3B’S30K PI3HUX pO3AUIIB 3 KypCcy Ta CHCTEeMAaTHYHE IMO€THAHHS aHATITUYHHX,
TE€OMETPUYHUX i 0OYUCITIOBAIBHUX METOJIIB.

Buma wmatematuka, sk (¢yHOaMEHTalbHAa HaBYalbHAa UCHHIUIIHA IS CTYJCHTIB
TEXHIYHUX CHEIiaTbHOCTEH, MOCTae He Juiie 3aco00M (OpPMYBaHHsS aOCTPAaKTHO-JIOTIYHOTO
MUCJICHHS, ajle i Ma€ BeJIMKe MPAaKTHUYHE 3HAYCHHS, OCKUIBKH YTBOPIOE TEOPETHUHE MIAIPYHTS
i iX momanbmoi mpodeciiiHoi AismbHOCTI. CyTHICTh TPAaKTUYHOI CHPSIMOBAHOCTI BHINOi
MaTEeMaTHUKH TPYHTYETbCA Ha OBOJIOJIHHI CTYAGHTaMH METOJAaMH MAaTeMaTHYHOIO
MO/IETTIOBAHHS.

3riJHO METOAMKH MPOOJIEMHOT0 HaBUAHHS i/ Yac po3B’s3yBaHHS 3a/ad MPaAKTUYHOTO
3MICTY MOYMHAETHCS BAXJIMBUI eTall JOCTIKEHHS OJIep)KaHUX Pe3yiabTaTiB 1 cUCTeMaTu3alii
3HaHb. Hampukiaa, OBONOAIBIIM METOJaMH pPO3B’SI3aHHS MPOCTUX 3a7ad Ha EKCTPEMyM
¢yHKuii ogHiel ado 6araTb0X 3MIHHUX, CTYJACHTH MMOBHHHI BIEBHUTHCH y TOMY, L0 iX MOXHa
3aCTOCOBYBAaTH O€3MOCEPENHBbO JUIsi PO3B’SI3aHHA MNPUKIATHUX 3a4ad Y BIAMOBIAHOCTI 3
MailOyTHBOIO CHENiaTbHICTIO.

[Tin ywac mnpoOGreMHOTO HaBYaHHS BUIIOI MaTEMaTUKH CIIOCOOM [isSUTBHOCTI, SIKi
OMAaHOBYIOTHCSI y CHUCTEMi BUIIOI LIKOJHM, HE MOBUHHI MepefdayaTH TOTOBE 3aCTOCYBaHHS
QITOPUTMIB, €BPUCTHUYHUX CXEM, FOTOBHX HpaBmi. bakaHo Ha NpUKIaAax po3B’sI3yBaHHS
KUTBKOX 3a/lad JaTH MOJXKJIMBICTh CTYJEHTaM CaMOCTIHHO OI[IHWTH TPOOJIEMHY CHTYaIlilo,
3HAWTH TPABUIIO-OPIEHTHUDP, AITOPUTM UM €BPUCTUYHY CXEMY PO3B’A3yBaHHS 3a/adl IIJISTXOM
MaTEMaTHYHOTO MOJETIOBaHHS. 30KpeMa, PO3B’A3yBaHHS TEKCTOBHX MPUKIAJAHUX 3a1ad Ha
EKCTpEMYM MOTpedye Bio CTYIACHTIB TEBHMX 3HAHb 1 HABHYOK 3 IHIIUX MPUPOJHHYUX
OUCUMILIIH, 1100 3aCTOCYBAaTH iX IO CKJIaJaHHS MaTeMaTHYHOI MOJeNi, sIKY BOHH PO3B SOKYTh
3a JJOTIOMOTOI0 TIEBHOTO aJIropuTMy abo cxeMu. /s yTBOpEeHHS MaTeMaTUYHOI MOJIENi TaKuX
3a]a4 CTYJAEHT MOBHHEH 3TaJaTh MEBHI TEOPETUYHI BIAOMOCTI, HAPHUKIAJ, 3 reoMeTpii abo
MeXaHIKH, BIATBOPUTH iX y PO3B’SA3KY 3ajgadi W omepyBaTH crocobaMu il A7 BUpIMIEHHS
poOIeMHOTO 3aBIaHHS.

Po3B’s3aHHs mpodeciiiHO opieHTOBaHUX MPOOIEMHHX 3a1ad crpusie (GOpMyBaHHIO Y
CTYACHTIB TEXHIYHUX CIIEUIiaJbHOCTEH BY3IB 3aI[iKaBJICHOCTI 3 OBOJIOAIHHA MaiOyTHBHOIO
npodeciero imkenepa. Ilix mpodeciitHo opieHToBaHOW 3amayero, 3a K. B. Bmacenko,
pO3yMieMO 3ajady, yMOBa W BHMOTH SKOi BU3HAYalOTh COO0I0 MOJENb NEAKOi CUTyallii, 110
BUHHKA€E B mpodeciiiHiii nisutbHOCTI iHxkeHepa [1]. Ilpu oMy cTyaeHT 3100yBae 3HAHHS Ha
TBOPUOMY pIiBHI Mi3HABAJbHOI IiSUIBHOCTI, CaMOCTIHHO pO3B’s3ye MNpoOIeMHE 3aBIaHHS,
OBOJIOJIIBA€ MPO(ECIiifHIM CIPSIMYBaHHIM CBOiX 3HAHb 1 HABHUOK.

OTxe, mpuKIagHi 3aAadi SK TOJOBHUM 3acid GopmyBaHHS 1 PO3BUTKY TBOPUOi
OCOOMCTOCTI, € MIATPYHTSIM IJsi TPOSIBY BHCOKOTO PIBHS Mi3HABAJIBHOI CaMOCTIHHOCTI
CTYACHTAMH, 10 CIPHSIE YCIINTHOMY BUPILIEHHIO TPOOIEMHUX CUTYALliH.
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HeoOxinHUM KOMIIOHEHTOM €(QEeKTHBHOTO MPOoOJIEeMHOr0 HaBYaHHS € JAOMAIIHS poOoTa
CTYACHTIB 3 BUKOHaHHS MpoOJIeMHHX 3aBIaHb BHKIaJaya, 30KpeMa, caMOCTIiHEe OBOJIOMIHHS
HOBUMH pO3JIUIaMH MaTeMaTHKH 3a JOTIOMOTOI0 JPYKOBAaHUX 1 €JIEKTPOHHHX HaBYaJIbHHUX
MoCciOHUKIB, TOBIAKOBOI JTiTepaTypH, a TaKOX pecypciB IHTepHETa.

BucnoBku. HoBiTHI TexHoJsiOTii Ta METOIMKHM HaBYaHHS MaTEeMaTHKHd € OJHHUM 3
MPOSIBIBBEIMUE3HOTONIOTCHITIATyiHHOBaiHUXporieciB.  CucTeMHe 1 TOCHIIOBHE  iX
3MIACHEHHS CIpHUS€ MOTIUONECHHIO TMO3UTUBHHUX TpaHchoOpMalill y cydacHi MaTeMaTHYHIN
ocBiti. Pazom 3 TuM, peanizaiis HOBOBBEJCHb Ha MPAKTHUIll Nependadyae CHUCTEMHY OIIIHKY
€(EeKTUBHOCTI MPOIIECY MATEMATUIHOT IMiITOTOBKH.

BpaxoByroun CyTTe€Bi 3MiHHM B CHCTE€Mi BUIIO1 BITYM3HSIHOI OCBITH, IMOCTA€ MUTAHHS
MOJAJBIIOT0 YAOCKOHAJCHHS [aHOI CHCTEeMHM 3 YpaxyBaHHSM BIAMOBIAHMX COLIiaJIbHO-
MOJIITUYHUX Ta €KOHOMIYHHMX 3MIiH y CYCHUIbCTBi, 3aCTOCYBaHHS aKTHBHUX METOIB, HOBHX
TEXHOJIOTI HaBYaHHS, SKi CHOpsIMOBaHi Ha TmepeOdyqoBy U BJOCKOHAJCHHS HaBYaJIbHO-
BUXOBHOT'O TMpOIECY Ta MIiAroTOBKY (axiBIiB A0 Mpo¢eciOHaTbHOI AISIIBHOCTI B Cy4acHHUX
ymoBax. HoBi ocoOmmBOCTi, 1Tl 1 3amayi HaBYAJIBHOI AiSUTBHOCTI BH3HAYAIOTh CJIEMEHTH
IHHOBAIIMHUX MAXOAIB HAaBYaHHS MaTEeMaTUYHUM JUCHMIUIIHAM CTYICHTIB TEXHIYHUX
cnenianpHoCTel. IlepcrnekTUBHOIO  3anumiaeTbes mpobiema  peanizanii  mpodeciiiHol
CHPSAMOBAHOCTI HAaBYaHHS MaTeMaTUKH CTyJeHTIB TexHiyHnX BH3.
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PROBLEM TRAINING OF HIGHER MATHEMATICS OF TECHNICAL SPECIALTY
STUDENTS.

Abstract. Introduction.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.

Purpose.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.

Methods.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,
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.

Results. 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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