YK 709.4;710.5

boraan Cych, HaTtajis TmenoBa
KuiBchkuii HaltioHansHU yHIBepcuTeT iMeHi Tapaca [lleBuenka

IHTEPAKTHUBHI JEMOHCTPALI{
B IHOOPMALIIMTHUX TEXHOJIOT'TSIX

© Cycwv boeoan, Tmenosa Hamanis, 2015

Iloka3aHo, MO caMoOCTiliHy HaBYaJbHY TAa JOCHIAHHIBKY MisNIBHICTE CTYIEHTIB MOKHA
aKTHBI3yBaTH Yepe3 3aCTOCYBAHHS Pi3HUX (opM i MeTOoiB HABYAHHS 32 I0NIOMOTI'0I0 €JICKTPOHHUX
HABYAJIBHMX NOCIOHMKIB, 110 MICTATH iHTEPaKTHBHI JeMOHCTpPALii, Ta 3aJIy4eHHs CTYJEHTIB [0
NPOBeJeHHS BilMIOBIAHUX HeCKJIATHUX AOCTiAiB. [ NMpUKJIaxy pPO3IVISIHYTO eJICKTPOHHMI Kypc 3
KOMII' I0TepHOI rpadiiky, a caMe BUBYEHHS KOHIENUiH KOJTIPHUX MojieJIeid.

KiarouoBi cioBa: komi iorepHa rpadika, kouipHi Mogeni, 3MilIyBaHHSI KOJIbOPIB,
CaMoOCTiliHA PO3yMOBA JisVIBHICTb, CAMOCTIIHI JeMOHCTpaNiiiHi JOCTiIHN, eJIeKTPOHHI KypcH,
NMPOrpaMoBaHi MiKpOKOHTPOJIEpPH.

It is shown that an independent educational and research activities of students can be
activated by applying different forms and methods of teaching using eectronic training
manuals that contain interactive demonstrations, and attract students to the related smple
experiments. As an example, examined the electronic course on computer graphics, with the
study of color model concepts.

Key words. computer graphics, color models, color mixing, independent mental activity,
independent demonstration experiments, e-cour ses, programmed microcontrollers.

Beryn

IHTeHCHBHA KOMIT' IOTEpU3allisi BCIX JKUTTEBUX chep CydacHO! JIOMWHH CIPHUYMHSIE HEOOXIJTHICTh
BIJINIOBIIHUX 3MiH y CHCTeMi HaBuaHHs. Pedopma BuIlOi ocBiTH YKpaiHHu, sKa IMPOBOIUTHCS B PyCIi
Bononcekoro mpotiecy, poOUTh aKIEHT Ha CaMOCTIHHY pOOOTY CTYJICHTIB, KOJU TIOJIOBHHA HABYAJIHHOTO
Yacy BiZIBOJMTHCS HA CAMOCTIMHY HaBYAIIbHY JiSUTBHICTH, IPUUOMY 3HAYHA YacTKa KPEAUTIB MPUIIAIAE HA
caMmocCTiliHy po0OOoTy HaJl TEOpEeTHYHMM MatepiasioM. B yMmoBax iHpopMaTH3allii HaBYAILHOTO MPOIECY
CaMOCTIiHa HaBYaJlbHA JISUTBHICTh CTYACHTIB Ma€e O0COOJIMBE 3HAUCHHS, IO OJHAK MOTPEOYeE BiAOBIIHOL
opranizarii Ta JUIAKTHYHOTO 3a0e3MedYeHHs. 3HAYHO MOKPAIIUTH CUTYAIllF0 MOXKHA Yepe3 3acTOCYBaHHS
pizHuX (opM i METOAIB HABYAHHS 3a JIOMIOMOTOK0 ENIEKTPOHHUX HABYAJIHHHUX MOCIOHUKIB, MO MICTATh
IHTepaKkTUBHI JaeMoHcTpalii. OCo0JMBO BaXJIMBa HASBHICTh HABYAIBHOIO IMOCIOHHKA IS CTYICHTIB-
320YHHKIB, a TAKOX JJISl TUCTAHIITHOTO HaB4YaHHS. [HpopMaTH3allisi HAaBYAJIHHOTO MPOIECY CTBOPIOE BCi
YMOBH JIsl TOrO, 00 KOKEH BHKJIAJad MaB CBill BJACHUH MOCIOHMK y KOMITIOTEPHOMY BapiaHTi 1 Mir
3a0e3MeYUTH JOCTYH 0 HbOTO CcTyHeHTiB. Ciix 3a3HA4YMTH, 10 HaBYAIbHA I[iHHICTH €JIEKTPOHHOI'O HaB-
YaIbHOTO MOCIOHMKA 3HAYHO TOCHJIIOETHCS 34 PAXYHOK AUOAKTHYHHX MOXKJIMBOCTEH KOMIIIOTEPHHUX
TEXHOJIOTIH 32 AONOMOro0 aHiMauiiHUX e(eKTiB, BIACOKIIMNIB, ayJioCylpoBOLY, MOJAHHA 300paXkeHb y
KoJbopax Touio [1]. OgHaK TYT BUHHKAIOTH MPOOJIEMH TEXHOJIOTTYHOro Xapaktepy. [lo-nepiie, Bukiama4y
NOBHMHEH 3HATH BiAMOBiAHI iH(opMaliifHi TeXHONIOril, Mo-Apyre, HaOYHE 3a0E3MEUYECHHS, SKE CTBOPIOE
BUKJIaJa4, MIOBUHHO OyTH sKicHUM. JlMHaMiuHI KapTHHKM Ta iHIII Mpe3eHTauii ayke MOTpiOHI mix vac
CTBOPEHHS HaBYAJIbHUX MOCIOHHKIB 3 PI3HUX AWCLUILIIH, TOMY JOBOJI YacTO BUKJIAJadyaM TUX YH iHIIHUX
JUCLUIUIIH TOTpiOHa nomomora ¢axiBUiB y ramysi iHpopMaTHKH. Aje LEe MOXIHUBO 33 HAJICKHOI
MiArOTOBKH caMuXx (haxiBuiB 3 iHpopmaTuku. BimuyBaeTscst moTpeda y CTBOPEHHI BiINOBITHUX KYPCiB AT
HaBYAHHS TEXHOJIOTISIM 3 3a0e3MeveHHs] HA0UHOCTI B CHCTEMI eJIeKTPOHHHX 3ac00iB HaBuaHHA. Taki Kypcu
MOJKJIMBI B CHCTEMI IiJBUIICHHS KBaJi(ikaIlii BUKIaJa4iB BHIOI IIIKOTU a00 MOXKYTh OyTH OpraHi3oBaHi
npu Akazemii meaarorivyHuX HayK Yd MpY BUIIUX HABYAJIBHUX 3aKIagax.
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3 iHmoro 00Ky, aKkTHBI3yBaTH CaMOCTiHiHY pO3YMOBY HisUIbHICTH CTYIEHTIB MOXKHA TaKOX depe3
CaMOCTIHHY JOCTITHULBKY MisUTbHICTH. [loBOM edeKTHBHUM MOKE BUSBHUTHUCS CAMOCTIHE MPOBEICHHS
CTYJEHTaMH HECKJIAIHUX 1 IUJTKOM JOCTYHMHHX AOCHiNiB. CTyIEeHT, BUBUMBIIH BiAMOBITHUA PO3ALT TOTO YK
IHIIIOTO €NIEKTPOHHOTO KYPCY, MOXKe MOJUBUTHUCS HABYATBHUH BiZICOKIIIN, B SKOMY JI€TAIBHO MOKAa3aHO, K
MPOBOJIUTH TOM UM 1HIINHN TOCIHIJ, Ta CIpOOYBaTH BiITBOPUTH LIeH HECKJIATHUIN EKCIIEPIMEHT CaMOCTIITHO.

IIpoBenenns xocaigiB mix yac BUBYEHHS KOJIPHUX MojeJIeil y KoM loTepHiii rpadiui
Komm'torepHa rpadika — npukiaaHa raity3b iHKeHepHOi iH)OpMaTUKy, TpU3HAUYeHa AJ1s1 CTBOPEHHS,
30epiranHsi Ta 00OpoOneHHs rpadiuHux Mozaened Ta ix 300paxeHs. OOHMM 3 HOBUX HampsMKiB Y
KOMITIOTEpHIH rpadiui € po3poOieHHs METOIIB 1 NPUHLIMIIB (OPMYBaHHS PEANiCTUYHHX 300paKeHb,
T00TO 300paxkeHb, sIKi MOrnu © crmocrepiraTucs Bi3yanbHO abo peecTpyBajucsa O ONTHYHUMH, (HOTO-
rpadivHIME 200 ONTHKOCICKTPOHHUMH MPUCTPOsIMH [2].

Puc. 1. Ceimunvnux i3 CKISAHUX 60JIOKOH,
6 SIKOMY OKDeMI BONOKHA CEIMAMbC
YepPBOHUM, 3€JIeHUM [ CUHIM KObOpamu

Puc. 2. I[Ipuxnad moeo, sk 00HOUACHO
0C8IMmuBULY 3a ONOMO2010 CKI0B0IOKOH
6inoi nogepxui uepgonum (4), senenum (3)
i cunim (C) npomensmu, o0eprcumo
bine cgimio

Puc. 3. [Jlemoncmpayis nakiadanus
KOAb0Pi6 30 O0NOMO2010 CEIMN00i0di6

VY Mexax KOJIpHUX MOJeield B €IEKTPOHHUX Kypcax 3
KOMII' F0TepHOi rpadiku epeKTuBHIUM MOke OyTH camocTiiiHe
MPOBEACHHS CTYyIEHTaMH HECKJIAJHUX 1 IJIKOM IOCTYITHHX
JOCHIIB 31 CBITIIOBUMHU MPOMEHSMH IICIS TIEPETIIsiy BiJlO-
BIJTHOTO HAaBUYAIILHOTO Bifieodinbmy. [l IbOro MOXHA CKOpPH-
CTaTHCSl TOLIMPEHUMHU IMOOYTOBHMH TIPHIATaMH, HalPUKIA]
CBITUJIBHUKOM 13 CKJISIHMX BOJIOKOH, B SKOMY OKPEMi BOJIOKHA
CBITAThCS YEPBOHUM, 3€JICHUM 1 CHHIM KoJbopamu (puc. 1).

[IpoBiBIHK Takuil KOCHiA, CTYACHT MaTUME He abCTpakT-
Hi BiIOMOCTI, a peajbHi YSBICHHS PO T€, SIK YTBOPIOIOTHCA 1
3MIHIOIOTBCS KOJBOPH Ha MOHITOPI KOMIT IOTepa 1 3MOXKe
BHUKOPHUCTATH L€ MiJl 4ac MoOyJ0BU Pi3HUX 300paKeHb.

SIKImo CBITJIO Big OKpPEeMHX BOJOKOH HANpSAMIISITH Ha
MaTOBY Oy MOBEPXHIO, TO BIAMOBIAHO OyJe CHOCTEpiraTHCS
yepBore (Y), senene (3) um cune (C) ociTieHHs. Skio
OCBITUTH OJIHE W Te caMe Micue OIHOYACHO YEpPBOHHUM 1
3€JICHUM CBITJIOM, TO BHIHJE 1HIIMHA — XKOBTHH KOJIip, YepBOHE 1
CHHE IanyTh (iOJETOBHIA, a y pa3i OCBITJICHHS BCiMa TphboMa
KoJbOpamu Oye Oinuit kodip (puc. 2).

Jlerko TpPONEMOHCTPYBAaTH HAaKJIaJaHHS KOJBOPIB 3a
JIOTIOMOT'OF0 YepPBOHOT'0, 3€JeHOr0 i cuHBO cBiTIOmIoNiB (1),
SKIO TX CIPOEKTYBATH 3a JOMOMOroro JiH3u (2) Ha expan (3),
ne Oyne BuaHO Oine ocBiTiaeHHs (puc. 3).

MoykHa HaBeCTH W iHII MPHUKIAIA 3MIITYBaHHS KOJbO-
piB 1 omeprkaHHs pi3HUX BinTiHKIB. Hanpuknan, y pasi nmpoxon-
XKeHHs1 O170ro cBiT/a yepe3 NpU3My BiAOYBa€TbCs HOro pos-
KJazaHHs Ha KoyubopH. [10oTiM i KOMBOPH MOXKHA 3MillyBaTH
3a JIONOMOTOIO0 CKJIOBOJIOKOH 1 OJIEpKYBaTH Pi3HI BiJTiHKH.
AJte OCKIUTbKY TIpU3Ma He € 3arajlbHOJIOCTYITHUM MPHUIIaIOM, TO
MO>KHA BIATHCS 10 SBUIIA TP PAKLII.

Judpaxmiss — 1ne mpocTo OJWH 13 PI3HOBHIIB iHTEp-
(epeHIii, KON KOTEPEHTHIUMH JIXKEPENIaMH CTarl0Th TOCTpi Kpai
OCBiTJIEHO1 By3bKOi IIinMHU. Ha ekpaHi BHHHMKarOTb MaKcH-
MyMH OCBITJICHHA. | SKIIO mIiMHA OCBiTIIEHa OLTUM CBITIIOM,
TO MAaKCUMYMH OYIyTh Pi3HUX KOJBOPIB, SIKi i MOXHa BUOpATH
JUTS 3MIIIYBaHHS 32 TOTIOMOT OO CKIJIOBOJIOKOH.
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SckpaBima kapTuHa OyJe y pa3i 3aCTOCYBaHHS HE OJHOI
IIUIMHU, a 0araThoX, SKi YTBOPIOIOTH TaK 3BaHY AU(PPAKIIHHY
rpatky. JloctymHo0 As1st ociiiB AuQpakmiiHO TPaTKOI0 MOXKE
CTaTU KOMIT IOTEPHUN KOMMAKT-AWCK. SIKIIO HAa HHOTO Hampa-
BUTH TYYOK OiJIOTO CBiTJa, TO y BiIOMNTHUX NPOMEHSX OyayTh
CHOCTepiraTucs MakKCUMYMH PI3HHX KOJbOPIB, SKI ¥ MOXKHa
BHKOPHCTATH JUTs 3MitnyBanHs (puc. 4). SIKio x 3a J0MOMOro0
CKOTYHY 3HATH Mmap peduiekTopa, TO KOMIAKT-AUCK MOXKHA
BHUKOPUCTOBYBaTH SIK AW(PaKUiiHy TpaTKy Ha NPOXOIKEHHS

ceitia [3].

OTxe, CTBOPEHHSI eNICKTPOHHUX HAaBYAJIbHUX TOCIOHUKIB 13 Puc. 4. Po3knadanns 6inozo ceimna
IHTepaKTUBHUMHU JEMOHCTPALISIMU CIIPUSE KPALIOMY 3aCBOEHHIO HA KObOPU 6HACTIOOK Oupparyii
MaTepiany CTYJASHTaMHt Ta PO3BHBAE iX TOCIIHHUIIBKI SKOCTI. Ha KOMRAKM=-OUCKY

Buxopucranas nporpaMoBaHnuX MiKpOKOHTPOJIEepiB

3 MeToro aKTuBi3alil HaBYaHHS JOIUIBHO OpraHi3yBaTH OOTOBOPEHHS aKTyalbHHX MUTaHb Ha
dopymax y rpynax. Hampukian, Mo)KHa 3alpolOHYBaTH CTYACHTAaM OIMCATH, SKUH Koiip Oymae
OTPHMaHHH B pe3yJbTaTi 3MIITyBaHHS BiAMOBITHUX KOJIBOPIB.

MoskHa TakoX BHKOPHCTaTH CXeMy Ha 0a3i mporpamoBaHoro mikpokontposiepa Arduino, PIC a6o
iH., ta Tpukomipuoro RGB-cBitnomiona [4]. Y 1poMy pasi CTYICHTIB MOXHA 3alydduTH 1 [0
MporpaMyBaHHs MIKpOKOHTposiepa. [lJis 1bOro eNeKTpOHHHH HaBYAIBHUH KypC CYINPOBOJKYETHCS
HAaBYAJIbHUM BiIeOpiIbMOM 3 TIOSICHEHHSAMH, SIK 3i0paTH eleKTpoHHY cxemy [5]. Bukopucranus
MIKPOKOHTPOJIEpPA JIa€ MOXKJIMBICTh peanizyBaTH OUTBLIICT PEKUMIB poOOTH J1a0OpPaTOPHOI YCTAHOBKH
NporpaMHoO, a He amapatHo. Lle poOUTh eNeKTPOHHY CXeMy JOCTYIHOIO JIJIsl CAMOCTIHHOTO BHTOTOBIICHHS
CTyIE€HTaMH, 3 MOXKIMBICTIO 11 MIBHUAKOT MoauGikaliil (I [OT0 JOCTATHRO 3MIHUTH JIMIIE TPOrPaMHUMA
KOJI), ONTUMI3allii Ta MOAANBIIOr0 BUKOPUCTAHHS B TPpynax y pa3i MPOBEICHHS AUCKYCIH i/l 4ac BUBYCHHS
ONTUYHUX SIBUILL.

CTyaeHTaM MpOMOHYEThCs 310paTh cxeMy Ha 0a3i mporpaMoBaHoOro Mikpokonrtposepa Atmel [6, 7] i
tpukonipHoro RGB-cBitmomiona (puc. 5) Ta mnpoBecTH MopenmoBaHHA ii poOOTH B CEpEHOBHMILI
aBTOMAaTH30BaHOTO MpoekTyBanHs Proteus Design [8].

Puc. 5. Cxema inmepaxmusnoi naounoi demoncmpayii

MIiKpOKOHTpPOJIEP MPOrPaMYEThCS TaK, 100 CIOYaTKy 3aCBiUyBaIUCh OKPEMi CBITIOMIONM (HAIPHKIIA,
MOYEProBO YEPBOHHWI 1 3€JCHMIi), a MOTIM iX KoMOiHamii (OJHOYACHO YepBOHME 1 3eneHuit). Pexumu
MEPEMHKAIOTECS 32 JIOTIOMOTOIO TIOCHIZIOBHOTO HATHUCKaHHS KHOIKH. TakoX MOXKHa peasi3yBaTH BapiaHT
CXeMH, sika Oyjie KepyBaTHUCs 3 IEPCOHATLHOTO KOMIT I0TEpa 3a JONIOMOTOI0 iHTep(elicy BBOY-BUBOY.
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Puc. 6. Bapianm cxemu, wo Kepyemucs 3 NepCoHanIbHO20 KOMR 0mepa

IIporpamyBaHHsI MIKPOKOHTpOJIEpa
Hwxye HaBOaUTHCS TeKCT mporpamu Ha C++ aiisi MiKpOKOHTpoJiepa, Ha KoMy 3i0paHa omucaHa

JeMOHCTpalliiiHa cXeMa KepyBaHHS CBITIIOIOJIAMH.
/'k
* AVRGCC9.c

*

* Created: 15.11.2014 12:06:09
* Author: Bohdan
*/

//xnonka Ha PB1, Hixkka 6
/I F_CPU = 9600000/8=1200000

#include <avr/io.h> // migmukanus 6i6mioTexn 1uist poOOTH 3 pericTpamu
#include <util/delay.h>
#include <avr/interrupt.h>

unsigned char mode = 0;
unsigned char i = 0;

#define VD_OFF PORTB = 0b00000010 // BumukaHHs CBITJIOIO/1IB
#define BLUE PORTB = 0b00000011 // Bmukauus BLUE csitio niona
#define GREEN PORTB = 0b00010010 // Bmukauus GREEN citnoniona
#defineRED PORTB = 0b00000110 // Bmukauus RED ciTnomiona
#define YELLOW PORTB = 0b00010110 // Bmukanus Y ELLOW cBitnoniona
#define MAGENTA PORTB = 0b00000111 // Bmukauus MAGENTA csitnoniona
#define CYAN PORTB = 0000010011 // Bmuxanus CY AN ceimiioniona
#define WHITE PORTB = 0b00010111 // Bmukauusa RGB csitnoaiona

ISR(INTO_vect) / SIGNAL(SIG_INTERRUPTO)
_delay_ms(50); // 3arpumka 20 mimicexyH
if (bit_is clear(PINB,PB1)) // Onurysanus PB1

/IPORTB "= 0x01,;
modet+;

}

int main(void)

{

DDRB = 0b00010101; //koudirypysatHs nopTis i/0

GIMSK = 0b01000000; // To3sin nepepusans INTO Ha Bxoai PB1
MCUCR = 0b00000010; // mpu niepemani 3 18 0

sei(); //3aranbHuil 103B1T IEpepHBaHb

while (1)
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WHITE;

for(;;{
switch (mode) {

case 1:{ WHITE; break;}

case 2.{ RED; _delay_ms(2000); GREEN;_delay_ms(2000);
BLUE;_delay_ms(2000);WHITE;_delay_ms(2000);VD_OFF;_delay ms(2000);break;}

case 3:{ RED; _delay_ms(2000); GREEN;_delay _ms(2000);
YELLOW;_delay ms(2000);VD_OFF;_delay ms(2000); break;}

case 4:{ RED; _delay ms(2000); BLUE;_delay ms(2000);
MAGENTA;_delay_ms(2000);VD_OFF;_delay_ms(2000); break;}

case 5:{ GREEN; _delay _ms(2000); BLUE;_delay_ms(2000);
CYAN;_delay ms(2000);VD_OFF;_delay ms(2000);bresk;}

case 6:

{
{ for(i=1; i<200; i++) { RED;_delay_ms(2.3);VD_OFF; _delay_ms(2.3);} } // mepexrinns 261 Hz
{ for(i=1; i<200; i++) { BLUE;_delay_ms(3);VD_OFF;_delay_ms(3); } } // mepexrinns 196 Hz

break;}

case 7:{ BLUE; break;} // blue colour — last mode
default: mode=1;
}

BuchHorku

B ymoBax iHdopmaru3aiii HaBYaIBHOTO MPOIECY CAMOCTIHA HaBYaJbHA MISUTLHICTH CTYJCHTIB Mae
0cOONTMBE 3HAYEHHSI, IO OJJHAK IMOTPeOYe BiAIOBIMHOI OpraHizallii Ta AMIAKTUYHOTO 3a0e3nedyeHHs. 3HAYHO
MOKPAIUTH CHUTYaIlil0 MOXKHAa depe3 3acTOCYBaHHS pi3HHX (OpM 1 METOHIB HAaBYAHHS 3a JOIOMOTOIO
€NIEKTPOHHMX HABYAJIbHUX MOCIOHMKIB, 1110 MICTATH IHTEPaKTHUBHI AeMOHCTpawii. [licas nepernsany BinnoBiqHux
HaBYAIBHHUX BiZCO(iIBMIB, CTyJEHTH MOXYTb CaMOCTIHHO MPOBOAWTH HECKJIAJHI, aJie LiKaBi eKCIEPUMEHTH,
1110 CIIOHYKA€E JI0 MiIBUIICHHS TX pO3YMOBOI MisSUTbHOCTI. 3HAHHS Ta HABMYKH, 1110 HA0YBAaIOTh CTYACHTH IIiJ] Yac
AKTUBHOTO HAaBYAHHS 3a JOIOMOTOIO BHPILIIEHHSI KOHKPETHHX MPOOJIEM MOXKYTh OYTH TaK0K BUKOPUCTAHI JTst
KOHCTPYIOBaHHSI HOBUX HaBYAILHUX HAOUHMX JeMOHCTpaliil. HaBuaHHs depes MpakTUKy Crpusie 30UTbIICHHIO
BHYTPILIIHBOT MOTHBAIIIT CTYJICHTIB Ta TBOPYOi aTMOC(epH B HABUATIBHUX TpyTIax.

Tak, y Mexax KOJIpHHX MOJIeJIeH B €JIEKTPOHHUX Kypcax 3 KOMIT I0TepHOI rpadiku eQeKTHBHUM
MOke OyTH caMOCTiiiHE TpPOBEJCHHS CTYACHTAaMH HECKIaJHUX 1 IJIKOM JOCTYITHUX JOCHiMiB 31
CBITJIOBUMHU NPOMEHSIMH. TaKOX CTYAEHTIB MOXKHA 3aJIy4HMTH 10 MIPOTpaMyBaHHs MiKpOKOHTpoisepa. s
LBOTO ENEKTPOHHUI KypC CYNpPOBOIKYETbCA HAaBYAIBHUM BiZco(piIbMOM 3 TMOSICHEHHSIMH, SK 310paTu
BIJIMOBIAHY EJIEKTPOHHY CXeMy. 3 METOI0 aKTHBi3allii HaBYaHHsS AOLIJIBHO OpraHizyBaTh OOrOBOpEHHS
aKTyalbHUX NUTaHb Ha (opymax y rpymax. Hampukman, oOroBOpHTH NHUTaHHS BiAMIHHOCTI Mg dYac
3MIlITYBaHHS KOJILOPIB HA MOHITOPI i TiJl 9ac KOJBOPOBOTO JIPYKY HA IIPUHTEPI.

OTxe, B yMOBaxX KOMIT IOTepHU3allii HABYAIBHOTO MPOILIECY y’Ke BAKIUBE 3HAUCHHSI MA€ CTBOPEHHS
CJIEKTPOHHUX HAaBYaIIbHUX IOCIOHUKIB 3 IHTEPAaKTUBHUMHU HaBUAILHUMH JEMOHCTpALlisIMU 13 3a0e3-
MeYEHHSIM HAOYHOCTI.
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INTERACTIVE DEMONSTRATIONS
IN INFORMATION TECHNOLOGIES

Introduction. Development of information technologies requires an implementation of interactive
demonstrations in the new training courses of modern science. It put forward higher requirements for
specialists in different fields of science and makes it necessary to increase the intellectual level of the
individual. The essential tool of such training is becoming distance e-learning. It provides development and
modernization of new training courses. Therefore, interactive demonstrations could be an essential tool for
increasing the quality of education [1]. Computer support of the educational process provides wide
opportunities for independent and classroom work of students.

Conducting experimentsin the study of color models. Computer graphics — applied informatics
engineering area for creating, storing and processing graphical models and their images [2]. One of the
new directions in computer graphics is to develop methods and principles of formation of realistic images
that can be observed visually or recorded to optical, photographic or optoelectronic devices.

Programmable microcontrollers. Microcontroller-based interactive demonstrations which use
the models of interactive changes of experimental conditions give to student an opportunity to compare
observations with real experiments conducted on simple equipment and help to learn and understand
complex ideas and phenomena [3-8].

It is obvious that science teachers should primarily possess of 1T-technologies to teach students as
future professionals in the field of science. They must create the conditions in which students would be
able to learn not only theory but aso understand main concepts that are necessary to develop their
competence as future professionals. There is a need to development of appropriate courses for training in
IT-technologies to ensure the use of visual methods in the systems of e-learning. These courses are
possible in-service training for high school teachersand Academy of Pedagogical Sciences. Active student
learning can be achieved by strengthening his independent intellectual activity, including research skills.
The practice of active learning and teaching approaches can be successfully used in computer learning
environments. Quite affordable and simple experiments with light rays in e-courses of computer graphics
can be effective for independent student learning activity.

Conclusions. Active learning is widdy used to improve students knowledge during independent
educetion. This approach dlows to diversfy the types of learning activities. In order to promote education it is
better to organize discussion forums on topical issues in groups. For example, discuss the issue differences during
mixing colors on the monitor and in color printing. Thus, in terms of computerization of educationa process is
very important to create visua eectronic tutorias by the means of computer graphics that requires appropriate I T-
skills and cooperation with teachers of certain subjects. Application of research work in computer support of the
educationa process encourages the research skills of students and active gpproach of learning.
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