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Poszensnymo meopemuyni ma npakmuuni acnekmu po3poOKU eneKmpOHHUX
HABYANbHO-MEeMOOUYHUX KOMNIEKCI8 Ol CaMOCmiliHoi pobomu cmydenma ma
OUCMAHYINIHO20 HAaBYaHHA. B axocmi npuxnady po3ensiHymo — eneKmpOHHULL
HABYANLHULL KOMNAEKC Ol NPOBeOeHHs 1abopamopHux pobim no meopii
eeKMPOHHUX | eNeKMPUYHUX Kill, PO3POOIEeHUL 3YCULIAMUY CIYOeHmi8 ma 8UK1a0ayie
kagheopu IBTEI Xepconcbkoeo HAyioHAIbHO20 MEXHIUHO20 YHIBepCUMEM).

Kniouosi cnoea: enekmponnuti HaguanvbHuii KOMNJLEKC, MeOopisi eleKMpPOHHUX

ma ereKmpudHux Kin, 1a00pamopHa poooma, excnepumenm, 8i3yanizayis.

Theoretical and applied aspects of electronic educational and methodic
complexes for students self-studying and distance education development. As an
example we explore the electronic educational complex for virtual laboratory works
on the theory of electronic and electric circuits, made by students and tutors of
Kherson National Technical University.

Key words: electronic educational complex, theory of electronic and electric

circuits, laboratory work, experiment, visualization.

EnexTpoHHi HaBUaabHI BUIAHHS € OJIHIEI0 3 HAWHOBITHIMIUX PO3POOOK y cdepi
HaBYaHHSA. BOHM MarOTh BENWKY KUIBKICTH TIEpeBar HajJ TPagUIiiHAMUA
MiAPYYHUKAMH Ta IHITUMU HaBYATbHO-METOUIHIUMH BUIAHHSIMHU.

OCHOBHUMH nepeBaraMu CJICKTPOHHHUX HABYAJIbHO-MCTOAWYHHNX BHAAHb €



HAOYHICTh, 1H(OPMATUBHICTh, MOJIMBICTh pEANI3yBaTH 3BOPOTHIN 3B’S30K MIXK
KOPHUCTyBa4eM Ta pO3pOOHMKOM UM TIEIaroroMm, 1o BeJe JaHy ITUCIUILTIHY.

[le ogHiero Ge33amepevyHor0 MEePEBarol0 € 3HaYHO MEHIa COO1BapTICTh TaKUX
BUJIaHb Ta 1X €KOJIOT1YHICTh, aJIKE JIJIs IX CTBOPEHHS HE BUKOPUCTOBYETHCS Marlip adbo
SKUWCH HIINN MaTepial.

Enextponne BumaHHs — ue 3anuc iHdopmanii (TBOpy) Ha 3aco0ax TPUBAJIOrO
30epiranHsa iHdopMalii (MarHiTHUX HOCISIX, KOMITAKT-IHUCKAaX TOIIO), MTPU3HAYCHUI
JUTSL BIATBOPEHHS Ha €JICKTPOHHUX TEXHIYHUX TPHUCTPOSIX.

Enexrponne naBuanwHe BuganHsa (EHB) — 1e emekTpoHHe BuIaHHS, N0
MICTUTh CUCTEMAaTH30BaHl JaHI HAyKOBOTO ab0 MPHUKJIAJHOIO XapakTepy, MOJaHl y
dbopmi, 3pyuHid I HABUAHHsS 1 BUKIAJaHHS, Y BUIJISAI TEKCTOBOi, TIpadivHOi,
1 poBoi, MOBHOI (3BYKOBOi), My3u4dHO1, (hOTO-, Bifieo- Ta iHIIOI iHpopMallii, abo sK
CYKYNHICTh Takux (opm momanHs iHbopmaiii. EnekrpoHHe BUAaHHS MOxe OyTH
po3miiieHe Ha Oyap-skoMy HocieBi iH(popmalnii — ontuunomy (CD, DVD-ROM
TOIIIO), Mar”HiTHOMYy (MarHiTHUH AWCK) a0o0 IHIIOMY, SKHH MOXKe 3a0e3MeunuTH
30epeKeHHs] aBTEHTUYHOCT! IbOTO BHUAAHHS 1 NPUIATHUN JUIsl BIITBOPEHHS Ha
BIJIMOBIIHUX TEXHIYHUX MPHUCTPOSX, B iH(HOpPMAIIIITHO-HABUATLHUX CUCTEMAaX BHUIIUX
HaBUYaJbHUX 3aKJaJiB 1 JOCTYIHE 3 Mepexi 3akiany abo i3 TIo0aabHOI Mepexi
Iarepuer. Taki Buau HOCIiB iH(oOpMaIi CyYTTEBO CHPOIIYIOTH JHCTaHIIMHE
HaBUYaHHS, JIO3BOJISIOTH IEPEBIPSITH 3HAHHS CTyAcHTa Oe3 Oe3mocepeaHbOi ydacTi
BUKJIa/Iaya, MOKPAIIYIOTh Bi3yalli3allifo Ta 3aCBOEHHS HAaBUAJILHOT'O MaTepiaiy.

CtBOpeHHS MOJIOHUX BUJAHb BUMAara€ 4iTKOTO JOTPUMAaHHS PSIy BaKIUBHUX
MPUHITUIIB TSI TIOJIMIICHHS CIPUIHATTS Ta 3aCBOEHHS MaTepiaiy, 10 MICTUTHCS B
JTAHOMY KOMILJIEKCI.

[cHye BiciM MPUHIIUIIIB CTBOPEHHS €IEKTPOHHUX BUJIAHb:

1. [IpyHuMn KBaHTYBaHHS, KOTpUM TMOJSTae y TOMY, IO Marepiaji, SKHii
BUKJIAJICHO Y €JICKTPOHHOMY MiIPYYHHUKY, PO30OMBAETHCSA HA PO3JLIH, KOXKEH 13 SKHX
CKIAJAEThCsl 3 OKpeMux wmomayiiB. Lli Momyni moBuHHI OyTH MiHIMAJIbHUMH 32
00csirOM, TMPOTE 3aMKHYTHMH 3a 3MICTOM Ta JIOTIYHO MO€JHYBAaTUCh 3 I1HIIUMH

MOJYJIIMH Ta pO3J1IaMH B €UHY CUCTEMY JJIsl BIATBOPEHHSI HEOOX1AHOT 1H(OpMallii.



2. [TpuHIIMT TOBHOTH — KOKEH MOJTYJIb [IOBUHEH MAaTH HACTYITHI KOMITOHEHTH:

- TEOpPETHYHE SAPO;

- KOHTpPOJIbHI TUTaHHS 3 TEOPETUUHHUX BITOMOCTEH;

- KOHTPOJIbHI MUTaHHS 1O BCbOMY MaTepially MOAYJIO 3 BIANOBIIAMH a0o
KJII04aMH JI0 BIIIIOBIJICH;

- KOHTPOJIbHY po00TY a00 TecTOBUM (HOH/I;

— KOHTeKCTHY 10BiKY (Help);

- ICTOpUYHUYN KOMEHTap (3a HEOOX1IHOCT1).

3. [TpyHIUIT HAOYHOCTI CTBEPIKYE, IO KOKEH MOMAYJh MOBUHEH CKIIATATHCS 3
KOJICKI[1i KaJpiB 3 MIHIMyMOM TEKCTY 1 Bi3yalli3alli€lo, MO MOJIETHIYE PO3YMIHHS 1
3amaM'sITOBYBaHHS HOBHMX TIOHATh, TBEp/UKeHb 1 MeromiB. Cmocid peaizanii
OPUHIIMITY HAOYHOCTI MOXXe OyTH HaWpI3HOMAHITHIIMM — T[OYMHAIOYM Bl
JEMOHCTpaIlid 13 3aCTOCYBaHHSM 3BHYAWHMX CJHAWIB JI0 BiJeoMarepialiB 3
JeTaTbHUM MOKa30M YCiX HEOOXITHUX MPOIIECIB.

4, [IpuHIMN po3rany’KeHHS CTBEPKY€E, IO KOXEH MOAYJIh TMOBHUHEH OyTH
NOB'SI3aHUM TINEPIOCUIIAHHSAMHU 3 1HIIUMUA MOAYJISIMU Tak, 100 y KOpUCTyBaya Oyiia
MOJKJTUBICTh TIEPEXOAY B OYIb-SKHUI 1HIINNA MOIYNb 32 BIacHUM BuOopoMm. [IpuHiuumn
pO3raly’KeHHS HE BHKJIIOUA€E, a HaBITh Iependadyae HAsSBHICTh PEKOMEHJIOBAHHX
NEePEXO/IiB, M0 PEaTi3yI0Th MOCIIIOBHE BUBUCHHS IIPEIMETA.

S. [TpuHIMN perynatoBaHHS TOJATAE y TOMY, IIO0 YY€Hb CaMOCTIHHO YIpaBisie
3MIHOIO KaJIpiB, Ma€ MOXJIMBICTh BHUKJIMKATH Ha €KpaH OyAb-iKy KiJIbKICTh
MIPUKJIAAIB, BUPIIUTH HEOOXITHY MOMY KIJTBKICTH 3aja4, IO 3a/Ja€ThCA CAMOCTIHHO
a00 BHW3HAYAETHCS BHUKIIAJaueM, PIBHEM CKIAIHOCTI, a TaKOX IepeBipuTH cebe,
BIJIMTOBIBIIM Ha KOHTPOJIbHI MUTAHHS W BUKOHABIIM KOHTPOJBHY POOOTY, 3a/1aHOTO
PIBHS CKJIATHOCTI.

6. [TpuHIIMTT amanTHBHOCTI CTBEPJKYE, IO EJICKTPOHHHWM MiJPyYHUK TOBHHEH
JIOTYCKAaTH aJanTallifo 10 MOTped KOHKPETHOTO0 KOPUCTyBada B MpOIECi HABUAHHS,
JI03BOJIATH BapilOBaTH TIHOWHY 1 CKJIAMHICTh JOCITIKYBAaHOTO Martepiainy i1 HOro
MPUKIIAJHY CIPSAMOBAHICTh B 3aJI€KHOCTI Bl MailOyTHbOI CHEIIaIbHOCT1 YYHS,

BIIMOBIAHO JI0 NOTpe0 KOpUCTyBaua TI€HEPYBaTH JAOJATKOBUU LIHOCTPATHUBHUM



Marepial, HajaBaT rpadiyHi Ta TeOMETPUYHI IHTepIpeTalli JOCHII)KYBaHUX MOHSTh
1 OTPUMAHUX YYHSIM PIllI€Hb 3aB/IaHb.
7. [TpyHIMO KOMIT'IOTEPHOT MIATPUMKH O3HAYAE, 110 B OYb-SIKHIl MOMEHT pOOOTH
Y4€Hb MOXE OTpPUMAaTH KOMM'IOTEPHY MIATPUMKY, L0 3BUIBHSE MOro Bil PYTUHHOI
poOOTH 1 J03BOJIUTH 30CEPEIUTUCS Ha CYTI AOCHII)KYBAHOTO B JaHUM MOMEHT
Marepiany, po3rJISIHYTH OUIbILY KIUJIBKICTh NMPUKIAIB 1 BUPIIIUTH OLIbIIe 3aBIaHb.
[Ipy nboMy KOMIT'IOTEp HE TUIBLKM BHUKOHYE T'POMI3JIKI IEPETBOPEHHS, PI3HOMAHITHI
oOuncnenHs 1 rpadiuni moOyAoBH, aje 1 3IMCHIOE MaTeMaTH4Hi omneparlii Oy/b-
SIKOTO PIBHSI CKJIAHOCTI, SIKIIO BOHM B)KE€ BHUBYEHI paHille, a TaKOX MepeBipse
OTpUMaHI pe3yJbTaTH Ha OyJlb SKOMY €Talll, a HE TUIbKHM Ha PIBHI BIAMOBI/I.
8. [TpuHIMn 30upaHHs MOJSATaE y TOMY, IO €IEKTPOHHUM MiIPYyYHUK (Ta IHIII
HaBYAJIbHI T[aKeTH) TMOBUHHI OyTH BHMKOHaHI B QopMarax, SKI JJI03BOJIAIOTH
KOMIIOHYBATH 1X Yy €JIMHI €JIeKTPOHHI KOMIUIEKCH, PO3IIUPIOBATH 1 JOMOBHIOBATH iX
HOBUMH pPO3JUJIaMH 1 TEMaMH, a TaKoX (QOpMyBaTH EJICKTPOHHI O10J10TeKH 3
OKpEeMHUX AUCIUIUIIH (HAmpHUKIaA, Uil KageapalbHUX KOMITIOTEPHHX KiaciB) abo
0COOHUCTI eNeKTPOHHI 010110TeKH CTyAeHTa (BIAMOBIIHO J0 CIEIialbHOCTI Ta Kypcy,
Ha SIKOMY BiH HABYA€THCS ), BUKJIaAa4a abo TOCHITHUKA.
IIpu cTBOpeHHI €NEeKTPOHHMX IMIJIPYYHUKIB BaXKJIMWBO YITKO YCBITOMIIIOBATH
CTPYKTYPY MaliOyTHHOTO MPOAYKTY.

Tomy mnpum CcTBOpeHHI OyAB-SKOTO EJIEKTPOHHOTO MiAPYYHHUKA BHIUISIOTH
HACTYIIHI €TaIlu:
1)  Bu0Oip HaBYAIBHOTO KYpCY;
2)  BusHaueHHS piBHS 3arajbHOI MIATOTOBKH Ta PIBHS KOMII FOTCPHUX 3HAHB;
3)  HamucaHHS TEKCTY HABYAIBHOTO KYpCY;
4)  TligOip LTFOCTPATUBHOTO 1 JOBIIKOBOT'O MaTepiaiy;
5)  CrtBopeHHS ecki3iB iHTepdeicy;
6)  HamwmcaHHS clieHapiro MPOrpaMu Ta OKPeMHX OJIOKIB;
7)  Pi3Hi BapiaHTH NMpeACTaBICHHS HaBYAIBHOTO MaTepiay (TEKCTOBI JOKYMEHTH,
Mpe3eHTallli, BICO TOIIO);

8) CtBOpeHHs TecTOBOrO (DOHIY 110 KypCy.



3 ypaxyBaHHsAM ycix mux mnapamerpiB Ha kadeapi IBTEI Xepconcbkoro
HaIlIOHAJILHOTO YHIBEPCUTETY OYyJIO CTBOPEHO €JIEKTPOHHUM HaBYAIbHUN KOMIUIEKC
IUTSl IPOBEJEHHS 1a00paTOpHUX POOIT 3 TEOPIi EAEKTPOHHUX 1 €IEKTPUYHUX KLJI.

CtpykTypa KOMIUIEKCY BKJIIOYa€ B cede BIIOMOCTI MPO pPO3pPOOHHKIB Ta
JEKUIbKa OCHOBHMX OJIOKIB, 3B'SI30K MDK SIKUMH OPraHI30BaHO 3a pPaXyHOK
IHTEpAKTUBHUX TINEPHOCUTIAHb 4Yepe3 TOJIOBHE BIKHO KOMIUIEKCY, 3 SIKUM
OpraHi30BaHO 3BOPOTHUH 3B'SI30K 3 Oy/Ab-KOT YACTUHU KOMIUIEKCY. 3arajoMm 3B’ s3KH

MDK CTPYKTYPHUMH OJJMHULIIMH KOMIUIEKCY 300paxeHo Ha puc. 1.

’ IIporpamHa 0GONOHKA KOMIDIEKCY \
(T'oloBHE BiKHO IpOrpanmi)
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Puc. 1. CtpykTypa KOMILUIEKCY

KopuctyBau B3aemojie 3 KOMIUIEKCOM 3a JOMOMOTOI HaBIraliiHOro BiKHA
puc. 2., O A03BOJISE PO3MOYATH MPOBEACHHS BIPTyaIbHOI Ja0OpaTOpHOI poOOTH
micas O3HAMOMJICHHS 3 OCHOBaMHM TexHIKM Oesneku. Ilicas BuOopy HoMepy
nabopaTopHoi poOOTH KOPUCTYyBad Ma€ 3MOTY O3HAHOMHUTHCH 3 METOJAMYHUMU
PEKOMEHAIIIMA Ta TIEPETIISIHYTH Bi€0-IEMOHCTPAIlil0 MPOBEJACHHS J1abopaTopHOT
poboTH.

[Ticst IOTO KOPUCTYBAaY MOKE MIEPEUTH O MPAKTUYHOT YACTUHU KOMILIEKCY.

Hatuckaroun Ha KkHOmMKy «BipTyanbHuii OJIOK» BIH TEPEXOAUTh 0
BIPTYaJIbHOTO MPOIIECOPY PO3POOICHOTO KOMIUICKCY.

Koxna 3 migmporpam BipTyanbHOTO OJOKYy SBIsi€ COOOI0 BIKHO 3
IHAUBITyaTbHUM 1HTEp(EHCOM, KU Bi3yallbHO BIATBOPIOE €IEKTPUYHE KOJIO, IO
TOCIIHKYETHCS B T UM 1HIIINA JTabopaTopHiil poOOTi. Y JaHOMY BIKHI KOPHUCTYBad
Ma€ MOXJIMBICTh O0OpaTu JiBa peXUMU POOOTH — BIPTyaJibHE MOJICNIOBAaHHS a0o

TE€CTYBaHHS.
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Puc. 2. InTepdeiic roJoBHOr0 HaBIralifHOTO BIKHA €JIEKTPOHHOTO HABYAJIbHO-

MCTOAUYHOI'O KOMIIJIICKCY

Y BuUNaAKy BIPTYaJlbHOTO MOJICITIOBAHHS KOPHUCTYBad Ma€ MOXIIUBICTh
CaMOCTIHHO BBOJIUTH Y BIJIMOBIIHI TOJIS BJIACHI MapaMeTPU CXEMH, MOJICTIOIYH i
poboty. Ilpm HatHCcHEHHI Ha KHONKY «MojemoBaTn» Ha €KpaHaxX BipTyaJbHHX
BUMIPIOBIBHUX MPUCTPOIB 3’ SIBJIATHCS BUMIPIOBAaHI MapaMeTpH JaHOI CXEMH, SIKi €
CKBIBAJICHTHUMH pe3yJIbTaTaM J1abopaTOPHOTO JOCHIKeHHS (IuB. puc. 3.a.).

VY Bumagky BIPTYaJIbHOTO TECTYBaHHS CTYIEHTOBI MPOIMOHYETHCS OOpaTH
IHAWBINYaTbHUM BapiaHT 13 cHucKy. JlaHi cXemMu 3a BapiaHTOM BHBOASTHCS
Oe3rmocepe/lHbO Ha €KpaH TMICIAS HATUCKAaHHA KHOMKU «3aBlaaHHs». PesynbTarw,
OTpHUMaH1 y XOJI1 po3paxyHKiB, HEOOX1IHO BBECTH JI0 BIAMOBIAHUX IOJIIB MEPEBIPKU
Ha eKpaHi.

[Ticns  watucHeHHss KHomku  «llepeBipuTH» Ha  eKpaHi 3 SABISITHCSA
MOBIJOMJICHHS TPO TMPAaBUIBHICT YM HETOYHICTh PO3PAXyHKIB CTyACHTA (IIUB.
puc. 3.6.). Ilpm mnpaBwIbHIA BIAMOBIAI TPHIAAH MAaPKYIOTHCS 3CJICHHAM, SKIIO
KOPHUCTYBaud JOMMYCTUB MOMWIKY — y d4epBoHui. [li cxeMow TakoX 3’SBISETHCS
TEKCTOBE TOBIJOMJICHHSI TPO MPaBUJIBHICTh YW XHOHICTh PO3pPaxyHKIB. TUIbKH Y
TOMY BHUNAJAKYy, SKIIO YCI TapamMeTpu CcXeMd OyJ0 BHU3HAYCHO MPABUIBHO,

aKTUBYETHCS KHOTKA «Jlami», 1 CTy/IeHT 3MOKe TIePEHTH 10 HACTYITHOT CXEMH.



B3 Natoparopma podora NeL = || s | ¥ Nebopatopus posora Nl = =]
OGepits Bua poSoTi 3 GOKOM OGepith BHA pOGOTH 3 GIOKOM

& BipTyanbHe MONeMOBAHHA BiTyaTbHe TeCTyBaHHS BipTyanhbHe MOAeTOBaHH @ BiTyanbHe TecTyBaHHA

O6pari TIOBepHYTHCE. OGparu TIOBEPHYTHCH.

< CxemaNel P> Cxema Nel Bapiant No

6.593 mA [3.18ma]

Iomnnxka!

[ : 2
{Monemosatit) OyucTHIn 3aBaaHHs { Tiepesipumn |

a) 0)
Puc. 3. Pexxum BipTyanbHOTo
a) MOJIEJIIOBAHHS €JIEKTPUYHOTO KOJIA;

0) BIpTYaJbHOT'O TECTYBaHHS

[Ticas MpOXOHKCHHS TECTYBaHHS CTYACHT IO MPSAMOMY TiNEPIOCHUIAHHIO
NEPEXOJIUTh JIO TOJIOBHOTO BIKHAa KOMILIEKCY. Po3poOJieHHId KOMIUIEKC TaKOX
MICTUTH CIIELIAJIBHUHN TJIocapiii, y KoMy 310paHO OCHOBHI TEpMIHHU, HEOOXiTHI JJIs
BUBUYEHHS TUCHUTUTIHU « Teopist eeKTpOHHUX Ta eNEKTPUIHUX KU,

BucHoBku

EnextponHi HaBUanbHI BUAAHHS 11€ HAUCTIPUATIMBINIANA IUISIX PO3BUTKY JJIS
CydacHOI CHUCTEMH OCBITH. BOHM 3HA4YHO TMONININYIOTH 3aCBOEHHS Marepiany M
CHpPOIIYIOTh TpPOIeC HaBUaHHS. EJIEKTpOHHI NIAPYYHUKUA TIOEJHYIOTH BHUCOKY
1H()OPMATHUBHICTH 3 HEBUCOKOIO COOIBAPTICTIO, TOMY MAalOTh BUCOKY €()eKTHUBHICTb.

VY xoxi pobGotm Oynu mpoaHaANI30BaHI TEOPETHYHI Ta MPAKTUYHI ACMEKTH
CTBOPEHHS €JIEKTPOHHUX HaBUAJIbHO-METOIUYHUX KOMILICKCIB.

BimokpemieHo OCHOBHI BUMOTH JI0 TaKMX BHJaHb, & TAKOXK OCHOBHI €TaIy iX

dbopMyBaHHSI.
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