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NCNOJZIb3OBAHUE BU3YANTU3ALUU B IEKUUAX NO AUCUMNNIUHE « MATEMATUKA» B TEXHUWYECKOM BY3E

AHOTAUIA

B espane 2019 20da 8 Moezunesckom 2ocydapcmeeHHOM yHusepcumeme um. A.A. Kynewosa cocmosnace V menOyHapoOHas Hay4yHas
KOH(hepeHyus, y4acmHUKU Komopol o06cy#0anu Cco8peMeHHOe COCMmosHUe Mamemamuyeckozo o06pa3osaHus U e20
nepcrnekmussi 8 beaopyccuu u dpyaux cmpaHax CHI.

®opmynuposka npobaemol. [l n0020MOBKU UHMHEHEPO8 8bICOKOU Keanugpukayuu Heobxodumo cosepuwieHcmeosams y4ebHbili npouyecc,
rnoseiwame 3ghpekmueHocMb AeKyul, MPAKMuUYecKux 3aHAmMul, WUpPOKO UCM0/16308aMb 018 06yYeHUA Co8peMeHHbIe Lugpossle
mexHono2uu. B YyacmHocmu, UCrnosnb308ames HE MOsLKO /EKYUU Mpe3eHmayuu, Ho U 803MOXCHOCMb GHUMAUUU Mpu roKdse
cnalidos. Takxce pacwupame 0ocmyn cmyo0eHmos K UHPOPMAYUOHHbIM 06pa308amesbHbIM Pecypcam u 06y4ame Ux WUPOKOMY
MPUMEHEHUIO MOCAeAHUX HA MPAKMUKe.

Mamepuanel u memodel. B cmamee OaHbl CCbLAKU HA MYy6AUKAUUU, CEA3AHHbIE C UCMOMAb308aHUEM UHMHOPMAYUUOHHO-MEemModu4YecKo2o
COMPOBOMAEHUA fIeKYUU-NPe3eHmayuu no mamemamuke 8 8y3e u memodosiozudeckue ocobeHHOCMU MPOoeKmMuposaHus makol
nekyuu. Obcywdaemcsa npumeHeHue cucmem Mysabmumedua 044 8u3yanusayuu y4ebHo20 mamepuasna, fnpusedeHsbl npuMepsi
cnalidos nekyuu-npeseHmayuu no meme «/eoliHoli uHMe2pasn», co30aHHbIX 8 npusoxeHuu PowerPoint (pucyHku 1- 3 u NoAcHeHuUs K
HuM). Ommeyaemcsa mpyO0oéMKocmb Co30aHUA Kaxcdo2o cnalida. [Mod4yepkusaemcs, Ymo Keanuguxkayus npernooasamesns, e20
aKmugsHoe cmpemseHuUe K CO8epueHCMB08aHUI0 IEKLUU, €20 OMbim — 8aXHbIe MOMEHMbI y4ebHO20 npoyecca.

Pe3ynbmamel. IHGHOPMAYUOHHASA eMKOCMb, IKOHOMUSA 8peMeHU, KOMMAKMHOCmMb Hocumesnel, MobunbHOCMb, MHO20(YHKUUOHAIbHOCMb —
80m HexKomopble Mpeumywecmea eusyanu3ayuu aexkyuu. Ommemum, Ymo uU3/0XeHue mamepuana cmaHosumca 6osnee
Ha2nAa0HbIM, cnocobcmeyem sayvwiemy 3anoMUHAHUIO U 8OCMIPUAMUIO CMyO0eHmamu HO8bIX MoHAMuUU, Ymo 8UOHO U3 CPABHeHUs
pe3yanbmamos 8vlnosHeHUs CmyOeHmMamu meKyuux KOHmposeHbix pabom 3a nocaedHue 08a yyebHbiX 2000 U IK3AMEHAYUOHHbIX
OUeHOK. Mosbiaemca Memoduyeckoe Macmepcmeo camozo npenoodasamesis.

K/IFOYOBI C/IOBA: 8u3yanu3ayus AeKyuu, npe3eHmayus, myasmumeduliHas npeseHmayus, nekyusa «/eolHoli uHmezpan», spdpekmusHocme
06y4eHus.

BBEAEHUE

MocraHoBKa npo6nembl. B npesasepun Hosoro yyebHoro roga 2019-2020 rr. mbl CHOBa 064ymblBaem BOMPOCHI,
CBA3aHHble C METOAMKOM npenojaBaHWA MaTemaTMKM B Byse. B neuatm u B Internet nossnaiooTcA cTaTbM 06 uTOrax
BCTYMMTENbHOM KaMMaHWW, YKasblBaloTCA By3bl, rAe A4 NOCTYyNaeHMA HeobxoAaum camblil BbiCOKMI Bann, nepeuncnatoTca
LUKOJbl ¥ TMMHA3MM, BbIMYCKHUKKU KOTOPbIX Ha LT (LleHTpanbHOe TeCTUPOBaHUE) NOAYYMAN MaKcuManbHble 100 6ann0B, a TakKe
roBOPUTCA O HOBALMAX U MepPCneKkTUBax B cucteme obpasosarus (Kapnerko, 2019).

XopoLlnm OPUEHTUPOM A/IA HAC CAYXKUT pesontoumna V mexayHapoaHON HayyHoi KoHdepeHUun «MaTemaTtnyeckoe
obpasoBaHMe: COBpEMEHHOE COCTOAHUE U nepcrnekTusbl» (Konnektns astopos, 2019). B 4acTHOCTH, B HEW OTMEYAETCA, YTO

- MatemaTtnyeckoe ob6pasoBaHMe ABNAETCA OCHOBOW MOATOTOBKM CMeuManncToB Ana 6O/blUMHCTBA oOTpacaei
SKOHOMMKM M NO3TOMY B Pa3BUTUM CUCTEMbI MaTemaTuyeckoro o6pa3oBaHMA 3aMHTepecoBaHbl BCE YYACTHUKMK
o0bpasoBaTenbHOro npouecca (Kak y4eHble TEOPETUKM, TaK U YUUTENA-NIPAKTUKK);

n pekomeHayeTcA

— WMpe MCMo/ab30BaTb MHHOBALMOHHbIE TeXHONOrMM obyyeHMA MaTemaTuKe, CNOCOBCTBYIOLWME B3aMMOLENCTBUIO
Y4acTHMKOB 06pa3oBaTenbHOro NpoLecca, PaclMpATb AOCTYN K MHPOPMaLMOHHbIM 0bpa3oBaTe/ibHbIM pecypcam, MoBbillaTb
3G HEKTUBHOCTb MOHUTOPUHIA U KOHTPOAA ero pesy/bTaTos;
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— aKLUeHTMpOBaTb BHMMaHME Ha Pa3BMBalOWLYO GYHKUMIO 06y4YeHus, Hanpas/ieHHylo, Mpexae BCero, Ha passBuTHe
NIOTUYECKOTO MbILLIEHUS.

AHanu3 akTyanbHbIX UcCnefoBaHuWii. CucTema Bbiclwero npodeccoHanbHoOro obpasoBaHWsA He MOMKET OCTaBaTbCA
HEeW3MEHHOW: peannsauma KOMMNETEHTHOCTHOTO MoAXoAa NpeAycMaTpUBaeT LIMPOKOE UCMo/b30BaHWe B ydebHOM npouecce
aKTUBHbIX M WHTEPAKTMBHbIX GOPM MpOBEAEHUs 3aHATUI, HOBbIX, NPOrPECCUMBHbIX METOAO0B NpenoaasaHus yyebHbIX
AVUCUMNAWH, NpYMeHeHne MHOOPMALLMOHHO-KOMMYHUKALMOHHbBIX TEXHONOMUIA. B CBA3M C Tem, YTO /IeKUMA B By3e NPoLo/IKaeT
OCTaBaTbCA OAHOM M3 rnaBHbiX GoOpM MpeAbABAEHUA HOBOTO yyebHOro maTepuana, BO3HWKAeT Npobiema NOBbIWEHUA
apdeKTMBHOCTU Nekuumit. Cuctembl MynbTUMeaMa obecneunBatoT 60bLyi0 cBOGOAY UANOCTPUPOBAHUA yuebHOro maTepuana
33 CYET NPMMEHEHMSA Pa3/IMYHbIX cnocobos 06paboTkM ayanosusyanbHoi nHpopmaumm (TaTbaHeHKo, 2015).

LUenb cratbu. ObCyKAaeEM U ENMMCA OMbITOM UCNONb30BaHUA BMU3yaiM3aLMM Ha IEKLMAX NO MaTeMaTUKe.

METOAbI UCCNEAOBAHNA

B HacToAlwee BpemA npenofasBaTesn By3a 4YacTO WCNOMb3YIOT NEKUMU-NPE3eHTaLuMM, U HEeMHOTrMe WUCMOoAb3YyoT
BO3MOXKHOCTU aHMMaLMK. [1na nocTpoeHusa npeseHTaunm Tpebyetca spema. [axke ecnm Microsoft PowerPoint asnaetca ogHum
u3 Hanbonee yaobHbIX M MONYNAPHbBIX NPUIOKEHWU, OH UMEET MHOTO CKPbITbIX BO3MOXHOCTEN. TpebyeTca Bpemsa, YTObbl HaWTH
3TM QYHKUMM M UCNONBL30BaTb UX MO MaKcMmymy. YyebHaa npes3eHTauMa MoxKeT oboraTuTb mpouecc no3HaBaTe/bHOM
[EeATeNbHOCTM 3a CYET BbIBeAEHNA BO BHELIHMI NiaH Tex 06pas3os, KoTopble chOpMMPOBANUCE Y NpenoaBaTens, Ho KoTopble
06bI4HbIM BepbanbHbIM CNOCOHOM HEBO3MOXKHO AOHECTM A0 yYalmxcA. 3Ta BO3MOXKHOCTb peasnn3yeTca 3a CHET aHMMaLun n
ynpasneHus skpaHom (KseTko & Kosanesckas, 2018). Ha pucyHKax HUXKe npeacTas/ieHbl Claibl-3aroToBku ans GparmeHTa
NekumMmn no Teme «/lBoMHOM MHTerpan». Kak M3BecTHO, 3Ta TemMa AB/IAETCA OAHOM U3 CaMbIX CIOXHbIX TEM Kypca MaTeMaTUKK
BbICLIEN LWKOMbI M3-33 BbICOKOW cTeneHb abCTPakuMM MNOHATUA ABOMHOTO WHTErpana, C/OMHOW JIOTMYECKON CTPYKTYpbl
onpegeneHuna. Ha npumepe paccMOTpeH cnaing nekumMu-npeseHTauum No AaHHOM Teme, TPU Lara KOTOPOro Noc/ief0BaTe/IbHO
NPUBOAAT K MOHATUIO LLUNHAPUYECKOTO Tena.

PaccmoTpum Teno, orpaHMYeHHoe PaccmoTpum Teno, orpaHyeHHoe PaccmoTpum Teno, orpaHuyeHHoe
cHuay — samiHyToll oBnactsio D nnockoctn Oxy, CHU3Y — 3aMKHYTOM oBnactoio 12 naockocTu Oy, CHU3Y — 3aMKHYTOI oBnacteto D nnockoctu Oxy,
caepxy — nosepxHocTeio z = flx;y) 2 0, caepxy — NOBEPXHOCTLIO £ = flx;y) 2 0,

¢ 60K08 — WMAVHAPKUYECKON NOBEPXHOCTLIO,
obpazyiowan koTopol napanneneHa ocu Oz, a
HanpasnAWen cysuT rpaHnua obnactu 1.

o@ y D@J’
X, X

Puc. 1.

[anee nocnepoBaTeNbHO NPUXOAMM K FEOMETPUYECKOMY CMbICIY ABOMHOrO WHTerpana. Kak w3BecTHO, ABOMHOWN
WHTErpan MMeeT WNPOKOE NPUMEHEHNE B TEOMETPUN ANA BblYMCNEHMA OOBEMOB TeN U naowasen Naockux Guryp, niowasen
NoBepxXHOCTEeN. 3agaya /IeKTopa COCTOMT B TOM, YTOObl B MTOre C/AywatenuM camu CcAenanu COOTBETCTBYIOWMIA BbIBOA O
reoMeTpuyeckoM CMbICNe ABOWMHOrO MHTerpasna. OnbIT MOKasbiBaeT, YTO MO3JHee, Ha MPAKTUKe, NPU peLueHuu 3ajad, rae
MCMOb3yeTcA ABONHOM MHTErpan, UAN Aaxe 3a4a4y Ha BblYUCAEHME ABOWHOIO MHTerpana 6e3 npakTMyeckoro npuMeHeHus gna
NONyYEHUA HaABbIKOB BbIMMCNEHMSA, FNyOOKOe MOHMMaHWEe reoMeTpPUYEecKoro cCMbicna nosbiwaeT 3PpdeKTUBHOCTL 0by4YeHus.
CTyLeHT cam aHanAu3MpyeT pe3ynbTaT, CaM e OTBeYaeT Ha MHOrMe BOMPOCHI, BO3HMKAlOLWME NPWU peleHun 3aday npu
dopmanbHoM noaxoge. Hanpumep, 1) MoxKeT M NoAy4UTCA OTpULATENbHbIM OTBET B 3agaye? 2) e B3aTh obnactb D, ecnu
OHa He AaHa B 33aflaye Ha BbluMcieHWe 0bbéMma Tena? 3) KaKylo U3 NepemeHHbIX - X UK Y - BbIOpaTb B KayecTBe BHELLHEN
nepemMeHHOW MHTErpMpoBaHMA, a KaKylo — B KayecTBe BHYTPEHHEW nepemeHHON WHTerpupoBaHua? 4) B Kakol cucteme
KOOPAMHAT — AeKapTOBOW UM NONAPHON — peluaTh 3a4ady U Tak ganee. MosTomy UCNoNb30BaHME BU3yanusaumm HeobxogMmo
onAa  nosbllweHna 3ddeKTMBHOCTM 0bydeHua. [pouecc nocnegoBaTeslbHO MOABAAETCA HA 3KpaHe C  pasvyHbIMMU
aHMMALMOHHbIMU 3bdeKTamu. 3a CYET aHMMALMM MMEeTCA BO3MOMKHOCTb BM3yanM3aLMU U3yYaemblX OnpeaeneHui ana
Nyywero NOHUMAHUA M 3aNOMWHaHWA maTepuana. Ha pucyHke 2 npuBeAéH cnavd, TpU Lara KOTOporo nocnenosaTesibHO
NpMBOAAT K 06bEMY LMAMHAPUYECKOTO TeNa.

Pazobbém abnactb L) (MpoeKkuMio NOBEPXHOCTH Pazo6bém obnactb 1) (MpoeKuuio NoBEPXHOCTH Paso6bém 06nactb 1) (Npoekuuo NoBEpXHOCTH
z=f{x;y) Ha nnockocTb (X)) NPOU3BONbHbBIM z=f{x;¥) Ha nnockocTs Oxy) Nporn3soNbHbIM z=f{x;¥) Ha nnockocTb (X)) NPOWUSBONbHBIM
obpasom Ha n obnacteid 1, nnowaam KoTopbix obpa3som Ha n obnacteit D, nnowaau KoTopbix o6pasom Ha n obnacteid D, naowaamn KoTopbix
paBHbl AS; (i=1,#). pasHbl AS; (i=1,7) pasHel AS, (i=1,n).

PaccmoTpMm LIMAUHAPHUYECKHE CTONBUKHM © PaccMoTpUM LIMAMHAPUYECKUE CTONBURN C
OCHOBAHWAMM 1), OFPaHUUEHHbIE CBEPXY KYCKamMU OCHOBaHWAMM [);, OrpaHMYEHHbIE CBEPXY KYCKamu

noeepxHocTv z = f{x;V).
OBbém cTonbuka ¢

ocHoBaHuem 1),

obosHaumm AV (i=1,1).

nosepxHoCTU z = flx;)). S

O6bém scero Tena:

V= iAV, ,x/ '
=1
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[anee, Ha puUCyHKe 3 NOKasaH Ciaiig, KOTOpbIi Nocae0BaTeNbHO MPUBOAUT K CBA3M 06bEMA LIMANHAPUYECKOrO Tesla 1
BE/MUMNHbI ABOWHOTO MHTErpana, T.e. K reOMeTPMUYECKOMY CMbICAY.

OTMeTMM BCE Ke, YTO MPOLLECC CO34aHMA KaXKAOro Clakga AOCTaTOYHO TPYA0EMKMI, HE CMOTPA HA MOMYAAPHOCTb U
y£06CTBO MCMO/Ib30BaHWA BCEM 3HAKOMOrO nakeTa PowerPoint, M NOXOX Ha CO3faHMe LBETHOTrO MynbToUIbMa, B KOTOPOM
rNaBHbIN repoil — 3TO MaTeMaTMHYECKUI OBBEKT, a CLEHAPUCT U PEXMCCepP-NOCTaHOBLUMK — 3TO NpenogaBaTesib, OT KOTOPOro
noTpebyeTcs He TO/IbKO 3HaHWe NpeameTa IeKUMM U YyMeHUe BlafeTb CPeacTBamMMu LMbPOBbIX TEXHOIOMMIA, HO U NMOHUMaHKUe
cnefyowmx MOMEHTOB: 1) Kak BbIbOp geTanel, Hanpyumep, TOrO e LBeTa, BAUAET Ha BOCMPUATUE U iydllee 3aNOMUHAHKE, 2)
CKO/IbKO MO NMPOAO/IKUTENBHOCTU HAZ0 NOKa3biBaThb AAHHBIN Calig, 3) Korga K HeMy CTOMT elle pas BepHyTbeA, 4) rae HanucaTtb
bopmyny 1 Kak ee BblaeUTb, U T. 4. Takum 06pa3om, NOATBEPIKAAETCA MbIC/Ib O TOM, YTO, 0by4an Apyrux, Mbl 0byyaem u cebs,
1 uTO chepa TBOPUECTBA IEKTOPa CTAHOBUTCA HAMHOTO LWKWpeE.

Bo3sbmMEM Ha Kaxgok nnowaake 1); Npou3sonbHyo Bosbmém Ha kaxaoit nnowaske 1), nponssonbHylo  BOSbMEM Ha Kaxao# naowaake ; NpoussonsHyl
Toury Mix;y). Touky Mlx;p,). Touky Mix,;y).
3aMEHUM Kbl CTONOMK NPAMbBIM LUWAMHAPOM C 3ameHUM Kaxaplit CToNBUK NPAMBIM LWAMHAPOM C
Tem e ocHoBaHuem I, 1 BBICOTON Z, = flx,;,). Tem ke ocHoBaHWem I, v BbicoToi z, = flx,;1,).

OBbém 3Toro UMnuHApa
nprbAMMEHHO paseH
obbEMy AV,
LWJMHAPUYECKOTO
cTonbuKa, T.e.

AV, = f(x;¥,)AS,
X

X

Torga nonyqaem: | = ZAV, = Zf‘(xﬁ."’J)AS. Torga nonydaem: )/ = ZAK = Zf(xa;ya)AS, Torga nonywaem: = ZAV, = Zf(x{;y,)ASJ
i1 il i1 il = =1

ITO paBEHCTBO TeM TOUHEE, Yem DONbILE YNCAO /1 K
4yem MeHbLUe pasmepbl «3/1emeHTapHbIX OG.HaCTEVI»DE.

V= lim i,f(x,.:y,.)mj.

o
(maxd, »0)

Wnw, cornacHo paseHcTey (1):

v =[[ £ix:p)dxdy

BenuunHa ABOIMHOIO MHTErpana oT HEOTPHULIATENBHON
OyHKUMKN paBHa 06 LEMY LIWAMHAPHUYECKOTO TeNa.

Puc. 3.

PE3Y/IbTATbl UCCNNIEAOBAHUA

Mcnonb3oBaHWe MynbTUMEAMIHBIX Mpe3eHTauuii Ha nekuusax obecneumsaeT HarnNAa4HOCTb, KoTopas crnocobereyeT
NydWemy 3anOMMHAHWIO M KOMMIEKCHOMY BOCMpUATUIO yyebHOro maTepuana. MpeseHTaumMn no3BoAsAlOT o6nerynTb nokas
rpadvkos, TabauL, PUCYHKOB, MpW 3TOM M3Naraemblii MaTepuan BOCMPUHUMAETCA Ha YpPOBHE OLUYLIEeHWA, noarpennsercs
3puUTeNbHbIMKM 0bpasamu. MHbopmaLms, NpeacTasieHHas B Npe3eHTaLMu, 3aKpennseTcs y CTyAeHTOB MOACO3HATENbHO Ha
YPOBHE UHTYMLMKN. OCHOBHbIE NPEMMYLLLECTBA 3TOrO BMAA NpeacTaBiaeHuns ydebHoro matepuana (AHToHoBa&PomaHoBa, 2018):

< WHOOPMaAUMOHHAA EMKOCTb — BO3MOXKHOCTb B OAHOM Mpe3eHTauuu pasmecTuTb 6onblwol 06bEM rpaduyeckom,
TEKCTOBOM U 3BYKOBOM MHYOPMALLMMK, YTO MO3BONAET B NMONHOW Mepe NpoLeMOHCTPUpPOBaTb 60/1blwyo N0 06BEMY YacTb 3HAHUI
N3y4yaemol ANCUUNANHDI;

«* IKOHOMMWSA BpPEMEHMU;

¢ KOMMAKTHOCTb — B KayecTBe HocuTenell MOoryT 6biTb MCNO/b30BaHbl PasNuyHble TWUMbl AWCKOB, USB-KapTbl; HO
He3aBMCUMMO OT GOPMbI U EMKOCTH, BCE 3TU TUMbI HOCUTENEW OTANYALOTCA YA06CTBOM XpaHeHUs;

¢ MO6WNBbHOCTb — ANA AEMOHCTPaLuUM HeobXOoAMMbI HOCUTENb M KOMMbIOTEP, BUAEOMPOEKTOP, ONTUMA/bHbIM
peLIeHNemM MOKET CTaTb NPe3eHTaLMA B COYETAHUM C HOYTOYKOM, YTO OCOBEHHO BaXKHO MpPW Bble3HbIX NEKLUAX;

% MHOrodyHKLMOHaNbHOCTb — OAHAMKAbl CO3JaHHasA Mpe3eHTauuA MOXKeT UMeTb A0 [AecATKa Pas/iMyHbiX cnocobos
MCNONb30BaHNUA, HAUYMHAA OT NPUMEHEHUA MyAbTUMeAMa ANA NPOBEAEHWUA NIEKUMIA, OpraH13aumMmM caMoCcToATeIbHOU paboThl,
MCNOAb30BaHUA MHOOPMALLMKM Ha MPAKTUYECKUX 3aHATUAX U CEMMHAPAX, KOHPepeHLMaAX 1 T.4.;

% 3MOLMOHa/NbHAA NPUB/IEKATENbHOCTb — BO3MOMHOCTb MPEACTaBUTb MHGOPMALMIO He TO/MbKO B yAobHOW anA
BOCTPUATUA NOCNEA0BATENbHOCTH, HO M 3PEKTHO COYeTaTb 3BYKOBble U BM3yasbHble 06pasbl, NoA6MPaTh AOMUHMPYOLME
LiBeTa 1 LBETOBble COYeTaHUA, KOTOPbIe CO34aAyT Y 3puUTeneil No3UTUBHOE OTHOLEHWE K NpeacTaBasemoi MHpopmaLmuu;

¢ HArNAgHOCTb — 3TO K/KOYEBOM aprymMeHT WCMNONb30BaHWA Mpe3eHTauuid, OTAUYMTENbHble 0CcOoBeHHOCTH,
cneunduyeckme cBOMCTBA U 3aKOHOMEPHOCTU OBBEKTOB UM ABNEHUI MOXKHO NpeaenbHO PeasnucTUYHO NPOAEMOHCTPUPOBaTh
MMEHHO C MOMOLLIbIO COBPEMEHHbIX BUAEO TEXHONOMUIA, rpadUyecknX U MybTUMEANIHBIX Npe3eHTaLuii;

% KauyecTBO 3HaHMWII — OTKa3 OT TPAAMLMOHHOTO MEXaHUYECKOro 3anucbiBaHUA NEKUMI CO34aET Npeanocbinkv Ans
60AbLIEro NOHUMaHWA U YCBOEHMA y4ebHOro maTepuana, YTo No3BOAET YNOPAA0UMTbL MbICAM, KnaccuduLmMpoBaTb matepuan,
BCKPbITb «y3KME» MECTa; UCKNHOUAETCA TaKKe BEPOATHOCTb OLIMBOYHOM TPAKTOBKM MbIC/ei Npenoaasatens, npyu 3TOM rnasHoe
CNneAcTBrE — NOBbILWEHWE METOAMYECKOTO MacTepcTBa CaMoro NpenoaBsaTens;

% WHTEPAKTMBHOCTb — BO3MOXHOCTb HEMOCPEACTBEHHO BO3AENCTBOBATb Ha XOA, NPE3EHTALMM, YTO ABNAETCA OAHUM U3
BaXKHENLIMX NPEUMYLLECTB MYNbTUMEANA; BO3MOKHOCTb CAMOCTOATE/IbHO BbIGpaTh HEOBXOAUMYIO CKOPOCTb, A3bIK NPe3eHTaLuu,
HY)KHbI ANA NpeacTaBneHus pasgen uam 610K MHGOpMaLMKM — HEeOCNOpPUMOe AOCTOMHCTBO MYNbTUMEAMIHBIX Npe3eHTauui,
KOTopoe No3BosAeT GOKYCHPOBaTb BHUMaHWe cobeceIHMKOB Ha BblGpaHHbIX UMEHHO NPenoAaBaTeNem KAoUEBbIX MOMEHTaX.
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OBCYXAEHUE

OyeHb 4acTo, M3y4aa MATEMATUKY, CTYAEHTbl MHXEHEepPHbIX CneuuanbHOCTen yyaT GOpMybl, HE MOHUMAsA, YTO 338 HUMK
cTonT. MaTeMaTuKa NpeBpaLLaeTca B HEKYHO abCTPaKTHYIO HayKy, C OFPOMHbIM HabOPOM NpPaBuA, He UMEILWNX NPUMEHEHUA B
peanbHOW XuU3HU. OfHAKO MOHMMaHME CMbICAA TOrO WUAW MHOFO MaTeMaTU4ecKoro obbekTa, Hanpumep, reomeTpUYecKoro
CMbICNa ABONHOTO MHTErpana, TakXke Ba)KHO, Kak U yMeHMe NPoM3BOAMTb COOTBETCTBYIOLME BblUMCNEHUA. TaK KaK maTemaTuka
MCNO/Nb3YETCA MHXKEHEepaMM B KauecTBe MHCTPYMEHTa A/A paboTbl, TO MaTeMaTUYeCKMe METOAbl COCTaBAAIOT OCHOBY obLueit
METOAMKM peLleHUA MHKEHEPHbIX 3a4a4, COeANHAIOLLElN TEOPUIO U NPAKTUKY. TakMm 06pasom, MaTeMaTUyecKasa AeATeIbHOCTb
obnagaer MoOLWHbIM NOTeHUMANOM AnA GOPMMPOBAHMA U Pa3BUTMA JIMYHOCTHLIX KayecTB M KayecTB MbIlUJIEHWA, KOTopble
COCTaBAAIOT KY/IbTYPY UHMKEHEepHOro mbiwneHuns (Kapnosa&Martseesa, 2016).

B obcy:xaeHun nobaBunm, UTO Ha Hawel Kadeape He TONbKO Mbl MCMOAb3YEM BM3yanusaLuio nekumu. Hanpumep, cm.
maTtepuanbl (benbko&TuyHUMK&KpuwTanosuy, 2019), rae npeacrtaBieHa BU3yanmsaummn nekumm «Kpusble BTOPOro nopaaKay.

Mbl esnaem NoAYepKHYTb, YTO, MO CYLLECTBY, YCBOEHME HOBbIX MaTEMaTUYECKUX MOHATUWA CTYAEHTaMW 3aBMCUT U OT
npenogasatena, u oT obydyaembix. Keanudukauma npenogasatens, ero OnNbIT, CTPem/eHWe [OCTyMHee MW3N0XKUTb CyTb
M3y4yaemoro BOMpoOCa — 3TO BaXKHble MOMEHTbI y4ebHoro npouecca. Ho npenogasaTento TakKe Hafo CTPEMUTLCA Pa3BUBATb Y
CTYAEHTOB aKTUBHOE BOCNPUATME BBEAEHHbIX ONpeseneHNn, ymeHne NpasuibHO NPUMEHATb YKa3aHHble GOpPMYybl, COEOUHATD
y)Ke 3HaKOMble NOAXOAbl C HOBbIMM, CpPaBHWMBaTb PasHble cnocobbl peleHMA OAHOW 3agaunm M BblbMpaTb ONTMManbHOe
pelweHna ANA JaHHbIX YCNOBUIA. A CO CTOPOHbI CTYAEHTOB XOTenocb 6bl BUAETb CO3HATe/IbHOE BKAloYeHue cebsa B y4ebHbIN
npoLecc, yMeHue BbIbupaTb MPUOPUTETbI U CTPEMJIEHUE BCECTOPOHHE rOTOBUTL cebA K byayuienn npodpeccuu. Noatomy, B Kakoi
dopme NpoBOAUTL NIEKLMIO, KaK NOAATb M3yHaeMyto TeEMY, KaKMe UCNO/b30BaTb AR 3TOr0 CPeACcTBa U BU3yasibHble maTepuansl,
pewaeT cam npenogasatesnb. OCHOBHOe TpeboBaHME K /IeKUUKU - 3TO e€ KayecTBO, a YCOBEPLUIEHCTBOBAHWE W3/IOKEHUA He
nUmeeT npesena — 3T0 MAEean, K KOTOPOMY MbITAETCA CTPEMUTLCA KaKabli U3 Hac. 34ecb roAaTCcA KaKk Kaaccuyeckne metoapl —
YTeHWe SIeKLMM, UCNONb3YA AOCKY M Men uan daomacTtep, Tak U HOBble METOAbI - UCMO/Ib30BaHNE AOCTUMKEHUI COBPEMEHHbIX
undposbIx TexHonorui (Konnektns astopos, 2019, Macumak, 2018, Macnos, 2018, /lapnoHoBa&/Jopodees, 2016).

BbIBOZbl U NEPCNEKTMBbI AANbHEALLEFO UCCNIEAOBAHUA

B M310KEHHOM NOAX04E OTHOCUTENILHO NPUMMEHEHMA NPenogaBaTesiemM Ha JeKUUM CUCTEMbI MyAbTUMELMA Mbl BUAVM
cnefyoume BO3MOXKHOCTU:

1) ucnonb3oBaHME MyIbTUMEAMNIAHBIX NPE3EeHTaLMIA Ha IeKUMAX obecrnedunsaeT HariAAHOCTb, yylliee 3anoMUHaHNe

M KOMMN/IEKCHOE BocnpuATHe yuebHOoro matepuana;

2) BHUMaHMe CTyAeHTOB GOKYCMPYeTCcA Ha OTOBPAHHbBIX MMEHHO NPenogaBaTesiemM KAoUeBbiX MOMEHTOB TEMbI;

3) noBbIWaETCA METOANYECKOE MACTEPCTBO CAMOrO JIEKTOpa.

B manbHeiwem mbl naaHupyem paspaboTaTb BU3yasnusaumio naparpada «3ameHa nepemeHHbIX B TPOMHOM MHTerpane.
BbluMCNEHNE TPOMHOTO MHTErpana B LUMAMHAPUHECKUX M CHEPUUECKMX KOOPAMHATax» U CO3A4aTb CNaiA-3arOTOBKU ANA ABYX
Nekumit no Temam «lpUoXKeHUA ABOWHOIO M TPOMHOrO MHTErPanoB K 3afZayam reometpuu, GU3MKU U MeXaHUKM». Takke
nnaHupyem oby4yaTb CTYAEHTOB, rOTOBAWMX AOKNAZ Ha E€XerogHyl CTyAeH4YecKylo KoHdepeHuuto BFATY, ucnonb3osaTb
BO3MOXHOCTM aHMMaUMM W yrpasB/JeHWe 3KPaHOM B MNpeseHTauMu Aoknaga. IT7o OyaeT Xopouweil MPaKTUKOW B OCBOEHWM
CTYAEHTaMM COBPEMEHHbIX TEXHOIOMMI NpY NoAade maTepurana y4aCTHUKaM CEMMHAPOB UM KOHDEPEHLUNIA.
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VISUALIZATION IN LECTURES ON MATHEMATICS FOR TECHNICAL UNIVERSITY
Aksana Kvetko, Ela Kavaleuskaya
Belarusian State Agrarian Technical University (BSATU), Belarus

Abstract. In February 2019, the V international scientific conference was held at Mogilev State A. Kuleshov University. The participants discussed
the current state of mathematical education and its prospects in Belarus and other CIS countries.

Formulation of the problem. To train highly qualified engineers, it is necessary to improve the educational process, increase the effectiveness of
lectures, practical exercises, and widely use modern digital technologies for training. In particular, use not only a lecture-
presentation, but also the possibility of animation during the slide show. Also, expand students' access to educational information
resources and train students to use them in practice.

Materials and methods. The article provides links to publications related to the use of information and methodological support of a lecture-
presentation in mathematics at a university and methodological features of the design of such a lecture. The article discusses the
use of multimedia systems for the visualization of educational material, provides examples of slides of a lecture-presentation on
the topic "Double Integral”, created in PowerPoint application (Figures 1-3 and explanations to them). The complexity of creating
each slide is noted. It is emphasized that the teacher’s qualifications, his active desire to improve the lecture, his experience are
important points in the educational process.

Results. Information capacity, time saving, compact media, mobility, multifunctionality are some of the advantages of lecture visualization.
Note that the presentation of the material becomes more visual, contributes to a better memorization and perception by students
of new concepts, as can be seen from a comparison of the results of students performing current tests for the last two academic
years and exam grades. The methodological skill of the teacher himself is increasing.

Keywords: visualization of the lecture, presentation, multimedia presentation, lecture "Double integral", the effectiveness of training.
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