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Cepeiii KOBA/IbOB, Onecsa bY3AH

YV cmammi posensinymo 0coonueocmi 6UKOPUCMAanHs 2papiunux 3acobié HAGYaHHsL NPU 6USYEHHI (I3uUKU Y
BH3, ananizyiomvcs MOJICIUSOCMI NPeOCMAGNeHHs Pe3yIbmamié HAGUAIbHO2O (I3UtHO20 eKCnepuMeHnty
epaghiunum cnocobom 3a 0onomo2oio  inpopmayitino-komynikayitinux mexnonoeiti (IKT). Poskpusaecmbcs
Gopmysanns zacobamu IKT 300pasxicenv onmuynux cnekmpie 0 peanizayii HAg4aAIbHUX Yiiel Npu SUEUeHHI
Kypey 3azanvhoi (izuxu. Onucano ocobnueocmi (opmyeanhs 2pagikié 3aiencHOCMI PIZUUHUX SeIUHUH &
00HOMY i3 CIMAHOAPMHUX 2pADIUHUX KOMN T0omepHux opmamis 3a 00nomMo2oi mosu npozpamyeanns C++.

The article considers the particular use graphical learning tools in the study of physics at the university,
analyze the possibility of presenting the results of physical experiment graphical manner using information and
communication technologies (ICT). Reveals the formation of images by ICT optical spectra for implementing
educational objectives when studying the course of general physics. Peculiarities of formation graphs
dependence of physical quantities in one of the standard image formats using computer programming language
C++.
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ITocTtanoBka mpodjemu. CrpimMkuii po3Butok IKT BinkpuBae HOBI MOMIHUBOCTI IJIsI PO3POOKH
HOBUX €(QEKTUBHUX METOIUK Ta TEXHOJIOTiH HaBYaHHSA. Y BIAMOBIZHOCTI 10 (Hi3i0NOriuHUX Ta
MICUXOJIOTIYHUX OCOOMMBOCTEH JIFOJMHU MOXKHA BIMITHTH, 1[0 OCHOBHY YacTUHY iH(opMarii (0IH3bKO0
90%) BoHa cmpuiimMae uepe3 3ip [5], ToMy BUKOpHCTaHHS 1 po3poOKa rpadiuHuX 3aco0iB MOTAHHS
HaBYaJbHOI iH(oOpMamii B3arami, i 30KpeMa HOBHUX, L0 (QYHKI[IOHYIOTh 3aBISKH KOMII IOTEPHOMY
MOJICJIIOBaHHIO, Ta BINMOBIMHUX MeToAiB HaByaHHsS Ha ocHOBI IKT € akryanmpHOIO mpobieMoro i
norpeOye OuTbIIol yBarm Ta JeTajbHOrO aHamizy 3 OOKy HAyKOBIIB 1 MeToaucTiB. Pasom 3 TuMm
BIIMITHIMO, 110 MOAIOH1 HAPAMKH JOCIiPKEHHS OJTHOYACHO BUMAraroTh BiJl HAYKOBIIIB HEPO3IIJILHOCTI
Ta iHTerpamii y po3yMiHHI METOAMYHOI CTOPOHW 3a0e3MeueHHs HAaBYAIBHOTO MPOIECY 1 TEXHIYHOI
CTOPOHU y po3po01Ii 1 mpuHIUIY Aii 3ac00iB HaBYaHHS, 00 came B TaKOMY IMOEJHAHHI BiAKPUBAIOTHCS
HOB1 JUJAKTUYHI MOXJIMBOCTI CTBOPEHHSI BHCOKOS(EKTHBHOI'O CYYacHOro 3aco0y HaBYaHHA, IO 3a
cBoiMH (DYHKITIOHATTBHUMH MOYJIMBOCTAMHU HaOyBa€e CTaTycy yHiBepcaJbHOTO.

AHani3 paHille BHKOHaHMX AoctimkeHb. Hespakarounm Ha BimHocHy HoBu3Hy IKT, rpadiuni
3aco0M 1 METOAM HE € HOBUMH y METOIMII BUKIATAHHA (i3UKU 1 JOCTATHHO PO3KPUTI Ta JOCTIPKEHI B
Takux mpaisix, gk [1; 2; 3; 4]. [Hoeqnannst IKT 3 rpadiyarnMu MeToaMu HaBYaHHS MOXYTh JIOCTATHBO
epeKkTUBHO OyTHM BHUKOPUCTaHI s PI3HUX IUAAKTHYHUX IiJIeid, a TaKoK 3 MeTor e(eKTUBHOL
oprasizariii 1 IIHOI opraHizamii JOCIiTHUIBKOI, CAMOCTIHHOI Ta 1abopaTopHOi pOOOTH CTYIEHTIB. 3a
X OOCTaBHMH 3a3HaueHe MOEJHAHHS MOXKE OyTH 3allpoBajKEHE SIK HAOYHUIl CyNpoBiI MpH BUBYEHHI
HOBHX TeM Ta peajizamii KoHTpomo 3HaHb. Cllif BiA3HAYMTH, 110 rpadidyHe MpeAcTaBIeHHS iH(opMarii
3a nonomororo IKT TexHomoriit y HaB4aabHOMY MPOIIECi MA€ IIHPOKi MEPCIEKTUBHU Y 3B A3KY 3 THM, IO
KOMII'FOTepHA TEXHIKa Ha ChOTOJAHINIHIN JEeHb BOJOJIE TOTYXHOK TEXHIYHOI 0a3010 A1 0OpOOKH Ta
BiJOOpakeHHs y3aranbHeHoi rpadiuHoi iHpopMmarlii mpo 00’€KT BUBUCHHS, IO BiAMOBITHO HMPUHIIUITY
HAYKOBOCTI i ofHOYacHO (hOpMye€ iHTErpOBaHi YSBIECHHS PO HAYKOBY KapTHHY CBITY.

OcHoBHUIi MaTepiaJl. Y mporieci BUBUCHHS ONTHYHUX BUIIPOMIHIOBAHb Y KypcCi 3araibHOi (i3uKH,
MiJ 9ac MOCTAHOBKHM HaBYAIBHOTO EKCIIEPHUMEHTY JOCHTh YacTO BUHHMKA€ HEOOXIAHICTh BimoOpa3utu 3a
nonomororo 3aco0iB IKT meBHI mapameTpu CBiTJa YM KOHKPETHHH IIporiec, IO BinOyBaroTbcs B
ONTHYHUX cHCTeMaX. TakuM HpUKIagoM Moxe OyTH moTpeba rpa¢idHO HpPEACTaBUTH HA MOHITOPI
KOMIT'I0Tepa YU MYJIbTUMEIIHHOTO eKpaHy 3aJeXHICTh IHTEHCUBHOCTI BUIIPOMIHIOBAHHS, SIKa IIPUIIAIAE€
HAa MEBHY AUBIHKY BUJUMOTO CIIEKTPa Bill TOBXXHHM XBUI1 200 %k BiI0OOPa3UTH B KOJIHOPOBIiH rami okpemi
OINITHYHI CIIEKTPH BUIIPOMiHIOBAaHHs (TIOTJIMHAHHSA) Y BiAMOBIAHOCTI IO TOTO, SIK CIIpHMae HOro OKO
TIOJUHA. AJTOPUTMH peamizallii MmoaiOHOro MpOrpaMHOro 3a0e3NedeHHs, 0 BUKOPUCTOBYETHCS Y
HaBYAJBHOMY IIpoIeci MOXYThb OyTH 00’€KTOM aHaji3y, IO CIpUse TIHMOOKOMY pPO3YMiHHIO
TEOPETHYHOT0 MaTepialy IiI 4ac BUBYCHHS TAKUX MUTAHb SK: ONTHYHI CHCTEMH, 3ip, (hoToeneMeHTH,
¢oromeTpisi, BUIIpPOMiHIOBaHHS abcomoTHO 4opHoro Tina (AYUT), cdoroedexkr Ta iXHI 3aKOHH Ta
3aKOHOMIPHOCTI, TOIIO. BUKOPHUCTaHHS ONTHYHUX JAaTUYHKIB CBITJIA 1 Cy4acHOI KOMII IOTEPHOI TEXHIKH Y
MOEAHAHHI 3 aNrOpUTMaMu rpadidHOro MpeACTaBICHHA (I3MUHMX MapaMeTpiB B3araii BiIKpUBAIOTh
HEoOMEe)XeH1 MOKIIMBOCTI IIPY BUBUCHHI T€OMETPUYHOI, XBHJILOBOI ONITUKU Ta KBAHTOBHX BIACTHBOCTEH
CBITJA.

ITix yac BUBYEHHS ONTHYHHUX CHEKTPIB y Mpoleci 3ampoBaLKEHHs TpadiyHuX 3ac00iB HaBUAHHS
mocTae mpoOinema, sika TOJIATa€ B TOMY, IO y PEabHUX ONTHYHUX CIIEKTpax MOXHA CIOCTEpiraTu
MOHOTOHHY 3MiHY OIHOT'O KOJIBOPY BECEJIKH iHIINM, a TEXHIYHO peali3yBaTH TAKHUH Hepexil KOoIbopy
BiJl OTHOT'O JIO 1HIIOTO MOXKHA JIMIIEC MPH BUKOPHCTaHHI CHEIiallbHUX aJrOPUTMIB, IO JO3BOJISIOTH
TEXHIYHUM 3aco0aM chOopMyBaTH KOJIip MEBHOI AUISTHKM CHEKTPa y BiIIOBIAHOCTI 10 JOBXXUHHU XBUIII, SIK
11e, HAIIPUKJIAJ], Ma€ MICIe Y KOJIbOPOBOMY TeJEBi30Pi.

3anpornoHoBaHUN HAaMH METOJ J03BOJISIE 300paskeHHsI KOJIbOPY Ha MOBEPXHI rpadidHOro MPUCTPOIO
(MOHITOpa UM MYJIBTUMEIIHOI JOIIKM) 3a JTOMOMOI'OI0 CIICLIaNbHOTO aJITOPUTMY OTPUMATH AT Oyab-
sKOI TOBXHMHHU CBITJIOBOI XBMJi A [2]. 3a3Buuail, 3a Takux OOCTaBMH, 3 TEXHIYHOrOo OOKY KOJip
(hopMyeThCSI HAa OCHOBI TPHOX CKIAJOBUX: YEPBOHOI, CHMHBOI Ta 3€JIeHOi, M0 BianoBigaroTh RGB
cTaHgapty [8], skuil € omHUM 3 KOMIT'FOTEPHUX CTAHAAPTIB 1 SIBJISE COOOI0 CYKYITHICTh TPHOX ITUTHX
gucen Big 0 g0 255, Aki 1 BU3HAYAOTHh BIAMOBIIHO JIONIO IHTEHCHBHOCTI KOXHOI CKJIQJOBOI Y
(hopMyBaHHI KOJIBOPY 3a/1aHO1 TOUKH HA MOBEPXHI 300pakeHHs. [HIMMU clIoBaMu, 1100 3a7aTH KOJMip Ta
SICKpaBiCTh TOUKM Ha TrpadidyHOMy MPUCTPOi MHOTPIOHO TOUHO cGOPMYBATH TPH 4YHCHA, a LI
BiJOOpa’KeHHS CYIUIBHOTO ONTHYHOI'O CIIEKTPY MOTPiOHO TOYHO 3a1aTH (PYHKLIi 3MiHM 3HaUYCHb TPHOX
cknanoBux RGB y 3aleXHOCTI BiJl 3HAaUEHHS AOBKUHM XBWIII A. DYHKIII, sIKi BiZoOpaXkaroTh 3a3HAYCHY
3aJICKHICTh HA3MBAIOTHCS KONOPHUMETPUYHHMH. BUIIaa cTaHIapTHUX KOJIOPUMETPUYHMX (QYHKILIH
nmokaszano Ha puc. 1. Taki 3anexxHocTi Oynu 3ampornonoBaHi B 1931 pori komitrerom CIE (International
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Commission on Illumination - MibKHapOJHa KOMICIsl IO OCBITJICHHIO) JUIS Jlialla30HY JOBXXUH XBHJIb BiX
380 um no 780 Hm. SIK BUAHO 3 PUCYHKA, TAKUH PO3MOJLIT KOJIBOPIB IpH (POPMYBAHHI KOXKHOI CKJIAT0BO]
RGB ctanmapty He MoXe OyTH 3aJaHuil OyIb-SKOI0 €IeMEHTApHOI (DYHKIIE€I0, a BiAMOBIIHO BUMAarae
CKJIQJHIIIIOrO MiAX0MY A0 MaTEeMaTUYHOTO MOJIC/IIOBAHHS aJITOPUTMIB, HA OCHOBI SIKMX (DYHKLIOHYIOTH i
cydacHi rpa¢ivysi 3acobu HaBYaHHSI.

PeanizyBatu monibHy Mozeiap MOXKHA 3aJaBLIM TaONWYHUM criocoboM (yHKuii 3 puc.l. @parmeHnt
mporpaMHoro komy Ha MoBi C++, 1ne BUKOHYyeThcs iHiIifoBaHHA MacuBiB RI00, G100, B100, a
BiJIIIOBiIHO 3aJaI0THCS TAOMUYHUM criocoboM (yHKIiT 3MiHK KOJIBOPIB y Aiana3oHi Bifg 340nm 1o 390mm
3 KPOKOM Yy 5 HM II0Ka3aHO Ha puc.2.

1ok e ZaHi ana BigoBpaKeHHa cnexTpa -------------
T Cumiit
RL00[1]=42; GLO0[1]=16;B100[1]=53; /7340
R1L00[2]=42;GL00[2]=1A;B100([2]=53; /7345
R100[3]=42;5100[3]=16;B100({3]=53; /7350
B RL00[4]=42;GL00[4]=16;B100(4]=53; /7355
RLOO[5]=42;GLO0[5]=16;B100(5]=53; /7360
E— RL00[6]=42;G100[6]=16;BLO0[6]=53; /1365
F R100[7]=42;5L00[7]=16;B100(7]=53; /7370
0.5 R100[8]=42;GL00[8]=16;B100(8]=53; /7375
I RLOO[9]=42; GLO0[9]=12;B100([9]=53; /7380
R100[10]=45;G100[10]=1;B8100[10]=88; /7385
R100[11]=49;E100[11]=1; E100[11]=8%9; /7350
RL00[12]=4%;G100[12]=1;B100[12]=85; /7395
Puc. 2. ®parmMeHT nporpamu 3
0.0 1HII{IFOBaHHS MACHBIB I

i
400 500 600 700 A (nm) HpE/ICTaBIICHHS (YHKIIIH

TaONIUYIHUM CIIOCOOOM
Puc.1. CranmapTHUH KOJTOPUMETPUIHUN PO3IOILIT

3Bakarouu Ha Te, IO ONTHYHUI CIEKTP € HEMEPEepBHUM, MOCTa€e MpoOJieMa BHU3HAYATH 3HAUCHHS
TPHhOX CKJIAJIOBHX KOJBOPY HE TUIBKH IS 33JaHUX TaOMHMYHUM CIIOCOOOM 3HAueHb, a i JUIS MPOMIDKHUX
BHIAKIB. PO3risiHEMO I1e JeTalbHiIIe.

Axuio cycigHi TOYKM A; Ta A, 3HAXOJAThCA ONM3BKO, TO MOXKHA BBa)aTu, MO TpadikoM, SKHM
3a7al0Th Ii TOYKH, € MpsMa JIiHis, a BIANOBIIHO Ha I[bOMY MPOMDKKY (QYHKIII0O MOXHa 3aJaTH 3a
JIOTIOMOT'OF0 PiBHSHHS IpsiMoi. [IpoaHainizyeMo BUIIAI0K, KOIHM HEOOXiIHO BU3HAUNTH 3HAYCHHS (PyHKIIIT
Ha MPOMIXKY, SIKHH HAaOIMKA€ThCS A0 MPIMOTIHIHHOTO Bi/ipi3Ka 3 KiHIIEBUMHU TOUKAMH A; 1 A

Hexait icHye meska Touka Ay 3HaueHHsM (YHKIII, U1 SKOi € YUCIOBE 3HAYEHHS YCPBOHOTO
Konsopy Ry. Tonai 11e rpadiuHo MOkHA 300pa3UTH TaK, K IOKa3aHO HA puc. 3.

Puc. 3. Burisin yactunu rpadiky 3 JiHIHHOIO TUISTHKOIO

Sk BuzHO 3 puc.3, tgg, 3 ogHOro 60Ky, MOXKHA BU3HAUUTH 3 TPUKYTHUKA AaBd, a 3 iHImoro 60Ky - 3
TpukyTHUKA Aacm. Toni He CKIIaAHO BU3HAYUTH I1I0:

RO=(R2-R1)(AZ-A1)+R1 (1.1)
(Az -A’l)

SAx BugHO 3 popmynu 1.1, 3HAIOUM KOOPAMHATH KpaiHiX OMM3BKUX TOUYOK (4;; R;) Ta (42; Ry) nesikoi
JUISTHKH CTIEKTPa, MOYKHA BU3HAYMTH 3HAYCHHS CKJIAJIOBOI KOIBOPY IS OYIIb-SIKOTO Ay, 110 3HAXOIUTHCS
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B MEXaX MiX A; Ta Ay, a PO3OMBIIN EKCIIEPUMEHTAIbHY 3aJEXHICTh HA BEJHKY KUIBKICTH BiJpi3KiB,
MOXHA 3MOJIEIIFOBATH (DYHKIIiIO0 Ha BCIH AUISHII ONTHYHOTO CHEKTpa. TakuM YMHOM BHKOPUCTOBYIOUH
TaOMMUHUN CrOci0 3aJaHHS KONOMETPUYHHUX (YHKLIH y PO3MISHYTOMY CIoco0i, MOXKHA OTPUMATH
3HAYEHHS TPHOX CKIAJOBUX KOJIBOPY Y BiANOBIAHOCTI 10 RGB cranmapTy s BiToOpaskeHHS Oyab-sIKoi
CHEKTpaJbHOI JiHii, 10 3a1aHa IEBHUM 3HAUYCHHSM A.

Ha puc.4 nokazaHo ¢parmeHT mporpamu MoBoro C++, KWl TO3BOJISE peaizyBaTH BU3HAUYCHHS
TPbOX CKJIAJIOBHUX KOJIBOPY TSI OyIb-KO{ JOBKHUHHU XBHIIL A 33 JJOTIOMOT 00 KOJIOPUMETPUYHHX (PYHKIIIMH,
10 3a1aHi TabIuYHuUM criocoboM. dparMeHT IporpaMu YMOBHO MOKHA PO30HTH Ha TPU YaCTHUHHM, IS
KOKHOI 3 SKMX XapakTepHUM € iHinmiroBaHHs 3MiHHMX RGB 22 i RGB 23 3 macuBy, 1m0 MiCTHUTBH
TabJIMYHE TPEICTABICHHS KOJOPUMETPHUHUX (YHKIIH Ta GOpMyNH, 3a JOIOMOrOI0 SKOi BU3HAUAETHCS
KO>KHa 31 CKJIAZIOBUX IPEICTABIICHHS KOIbOPY.

RGBf_21=1+(RGBfunkc_11-3400).750;

RGBf_22=R100[EGEBf_21]:

RGBf_23=R100[(RGEf_21+1)7:

if (RGBf_22<=RGBf_23)
1
Red=RGBf_22 +(RGBf_23-RGBf_22)*(REGBfunkc 11-{(RGBf_21-1)#*50+3400)). (50}
H
el=ze
{
Red=RGBf_23 +(RGBf_22-RGBf_23)*{((RGBf_21-13#50+3450)-RGBfunkc 11).-{50);
H

RGBf_22=Gl00[EGEf_21]:

RGBf_23=GLl00[(RGBEf_21+1)7;

1f (RGBf_22<=RGBf_23)
1
Gresn=RGBf_22 +(RGBf_23-RGBf_22)*(RGBfunkc 11-{(EGBf_21-1)%50+3400))-(50);
H
el=ze
1
Green=RGBf_23 +(RGBf_22-RGBf_23)=*({((RGBf_21-1)*50+3450)-RGEfunkc 11)-(50);
H

RGBf_22=BlO0[RGEBf_217:

RGBf_23=B100[ (RGBf_21+1)7:

1f (RGBf_22<=RGBf_23)
{
Blue=RGBf_ 22 +(RGBf_23-RGBf_ 22)*(REGBfunkc_11-((RGBf_ 21-1)*50+3400))~(50);
h
else

1
Blue=RGBf_23 +({RGBf_2Z-RGBf_23)%({((RGBf_21-13*504+3450)-RGEfunkz_11)-(50):
v

Puc. 4. ®parmeHT IporpaMu BU3HAYEHHS CKJIaI0BUX KOJIbOPY

OCKUTBKH CHEKTpaJbHI JIiHIi ONTHYHMX CHEKTPIB MOXYThb MaTH pi3HY I1HTEHCHBHICTb, TO
BiJOOpa’KCHHS 3MEHIICHHS IHTCHCUBHOCTI Yy KOJBOPI JOCATA€ThCS 33 PaXyHOK OIHOYACHOTO
MPSIMOIPOTIOPIIIITHOr0 3MEHIICHHS JI0JIi KOXKHOI i3 CKJIAZOBUX KOIbOpY Y dopMaTi RGB Ha BEIHUYHUHY,
110 BiAMOBiZa€ 3MEHIICHHIO IHTEHCUBHOCTI CIIEKTPAIbHOT JIiHi1.

Peamizariss po3ryissHyTOi MoJedi rpaidHOro MPEeACTaBICHHS ONTHYHUX CHEKTPIB 33 JOMOMOTOI0
IKT TexHomoriii 103BONSIE OTpUMATH 300pa’KEHHS, BUTIISL SIKOTO MOKA3aHO Ha pUcC.S, Jie 300pakeHHs
CIEeKTpa Ma€ IOCTATHBO PEATICTHYHMN XapakTep i MICTHTh XapaKTepHi CIEKTpanbHi 00JacTi sK 3
MaKCHMaJIBHOIO IHTEHCHBHICTIO, TaK 1 3 IPOMDKHUMH 11 3HAUCHHSIMHU.

350 450 EE BESC 150
Puc. 5. BinoGpaxeHHs ONITUYHOTO CIEKTPa Y KOIbOPOBOMY BUIJISIIL

PosrnsHyTHit cmoci0 3amaHHA eKCIePUMEHTANbHUX (YHKIIH y mporpaMmax 3a JOMOMOTOH
TaOJIMYHOTO METOIy, Ha HAIly AyMKYy, MO)KHa €(eKTHBHO BHKOPHUCTOBYBATH 1 B iHIIMX MOJIEISX, IO
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3yCTPIYarOThCs MPH PO3pOoOIIi HOBITHIX 3ac00iB HaBYaHHS, IO MependayaroTh rpadidyHe MpeIcTaBICHHS
nepediry neBHUX (hi3M4HUX IPOIIECIB UM BiOOPaKEHHS OyAb-IKUX (hi3UMIHUX 3aTEKHOCTEH.

BucHoBku: Y craTTi pO3MISIHYTO OCOONMBOCTI PO3poOKM 3aco0iB HaBuaHHA Ha ocHOBI IKT
TEXHOJIOTIH, 110 T03BOJIAIOTH pealizyBaT rpagidHe BiioOpaKeHHs ONTUYHUX CIIEKTPiB. 3aIpOIOHOBAaHA
MOJICTIb 3aJJaHHsI HEMEPEPBHUX CKCICPUMEHTAIBHNUX (PYHKIIH, HA OCHOBI SKOI MOXKYTh OyTH IOOYIOBaHi
1HII TPUKJIAIM KOMII FOTEPHOTO MOJIETIIOBAHHS 00’ €KTa BUBYCHHSI.
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BIZOMOCTI ITPO ABTOPIB

KoBanbo Cepriii I'puroposuy — acmipanr kadempu ¢isuku ta Mmeromuku i1 Buximaganas KAITY im.
B. BunnudeHnka, npoBinHuii ¢axiens kadenpu MaTepialo3HaBCTBAa Ta JIMBapHOro BHpoOHMITBA KipoBorpaacskoro
HAaIliOHAJIHOT'O TEXHIYHOTO YHIBEPCHUTETY.

Kono nayxosux inmepecie: BABYEHHS ONTHYHUX BUIPOMIHIOBAaHb B KYpCi 3araibHoi (hi3HKM BUIIOI IIKOJIH.

By3san Ouecs CepriiBua — crapmmii nadopant kadenpu ¢isuku ta Mmeromuku il Buximaganas KJIIY im. B.
Bunnunuenka,.

Kono nayxosux inmepecie: BUKOPUCTaHHS TpadiyHUX METOIIB IPU BUBYEHHI KypCy 3arajibHOi (i3MKH BHIIIOL
IKOJH.

O3HAMOM/NEHHA CTYAEHTIB 3 HAYKOBO-METOAUYHUMU
CYNEPEYHOCTAMM NPU BUBYEHHI ENEKTPOAUHAMIKMU, AK
YMOBA E®EKTUBHOCTI
CAMOCTIUHOI POBOTU

OnexcaHop KOHOBAJI, Aamoniii KACTTIEPCbKUW

YV emammi 30iticneno meopemuunuii ananiz mpaouyiinux nioxoo0ie 00 GUEHUEHHs eNeKMPOOUHAMIKU,
36epHYMO y8azy na npomupivys, sSKi 6UHUKAIOMb NPU 3acmocyeanti kiacuynozo 3axony bio-Casapa i ubopy
YMOBU HEUMPATLHOCHE NPOGIOHUKA 3 NOCMIUHUM CIPYMOM.

The article deals with the theoretical analysis of the traditional approaches to electrodynamics teaching.
The author has paid attention to the contradictions arising in the process of application of the classical Biot-
Savart’s law and the neutrality conditions of the conductor with a constant current.

Po3Butok cyuacHOi ¢i3n4HOI HayKM BHCYBAa€ HH3KYy HOBHX BHUMOI 10 ()axoBOi MiATOTOBKU
CTyJeHTiB-(i3uKiB, 10 MOTpeOye OBOJIOAIHHA HHMH CHCTEMOK CYyYaCHHUX HAayKOBHX 3HAaHb,
HAKOIMYEHHX y IpOIeCi ayAUTOPHOI Ta 1032 ayIUTOPHOI caMOCTIHHOI poOOTH. BUKOHAHHS IIMX BUMOT
CTa€ MOMJIMBHM 32 yMOBHM BJIOCKOHAJEHHS METOAMKM BHBUCHHS (I3MKM Ha 3acajax HPUHIUITY
¢ynnamenTtanizarii (I1D).

OpHak y menaroriii HeMae €IWHOTO PO3YMIHHS CyTHOCTI I[bOTO NMPHHLUIY, X04a AUCKYCIi 3 wi€l
po0JIeMH BEAyTHCS JOCUTH JABHO, ajie 1 JOTemep Iie MOHITTS TIYMauuThCs JOCUTh CylepewinBo. Taxk,
OIIHI BUE€H1 PO3YyMilOTh (hyHIAMEHTAII3allil0 Ty’Ke HIMPOKO, BBAXKAIOUH, IO Oy/Jb-sKa OCBiTa MOBHHHA
Oytu (QyHmameHTanpHOIO. [HIII — 1OOCHTH BY3bKO, BBaXKAaOUM (yHIAMEHTATI3aLlil0 AHTHIIONOM
npodeciiiHoi un mpuKIaIHOI CIpsMoBaHOCTI HaB4YaHH [1; 3].
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