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IlepconanbHMIT KOMIT'IOTEP HA YPOKAX TEXHOJIOIIi

Ilocmanoska npooaemu. Ilpodrnema iHpopMaTH3aIlli JISITBHOCTI JTIOIUHU
B ycix cepax ii )KUTTA € OJHUM 3 TOJIOBHHX 3aBAaHb chorogeHHs. He napma B
onnomy 3 orsiiB UNESCO cToCcOBHO poiti YHIBEPCUTETIB Y MaOyTHHOMY
1HpopMaIliitHOMy TpocTopi 3a3HavaeThes, 10 «HoB1 1HpopMaIIiitHI TEXHOIOTTI],
ocobnuBo Internet, JOKOPIHHO 3MIHIOIOTH JOCTYII 710 1H(OpMaIii, HaBYaIbHUN
polec Ta HAyKOBY poOOTY, CIOCIO TOCHIIKEHHS, BIIKPUTTS HOBOTO,
BUKJIQJJaHHS Ta HABYaHHS; ... MailOyTHE YHIBEPCUTETIB MPSMO 3aJIEXKUTh B 1X
3/IaTHOCTI aIaNTyBaTUCA B HOBOMY 1H(OpMAIIHHOMY CYCIIUTBCTBI 1 BIIMOBIATH
BUMOTaM I11¢ OUTBII YYTIUBOTO JI0 HOBUX TEXHOJIOTTYHUX 3MIH PUHKY TIpari» [5,

143].

[ndopmaTuka yBilmIa B cydacHy IIKoJdy B moBHIA Mipi. [lpote, sk
MOKa3aJIM Hallll TOCTiIHPKEHHs, ICHY€ JIesika BiipBaHICTh TCOPETUUYHUX 3HAHb YUHIB
npo OyaoBy, TexHosoriyHi MoxiauBocTi [IK, mporpamHoro 3abe3nedeHHs Bij
NPaKTUYHOTO iX 3acTOCyBaHHsS. TOMy, BUKOPHUCTaHHS HasBHHUX TPOTpaM IIiJ] 4dac
BUBYCHHS OKPEMHUX JUCIUIUIIH, CIpuse (GopMyBaHHIO 3HaHb 1 BMIHb Y4YHIB
NpaKTUYHOTO 1X 3acTocyBaHHS. EQEKTUBHUM € yIpOBa/KCHHS EJICMCHTIB
KOMIT' FOTEpPHUX TMPOTrpaM TIPU BHBYCHHI OCHOB MAIIMHO3HABCTBA B IMpOIeCi

texHosoriyHoi ocBitu yuHiB C3I1I ta IITHS3.

AHaJii3 nonepeanix aociaigxkennb. [Ipodiaemy 3acTocyBaHHS KOMIT FOTEPHUX
MpOrpaM y HaBYaJIbHO-BUXOBHOMY IPOIIEC] JOCTIKYBalK BiIOM1 BUEHI-TI€IarOTH,
METOJMCTH, BUUTEII-MIPAKTUKU. 3HAYHUNA BHECOK Y CIPaBY CTBOPEHHS HOBITHIX
TEXHOJIOTI HAaBYAHHS 3 BUKOPHCTAHHSIM CYYaCHHX HH(PPOBHX 3aCO0IB BHECIH
BHKJIaAa4l BIHHMIIBKOrO JIEp)KaBHOTO IIEJAaroriyHOTO YHIBEPCHTETY IMEHI
Muxaitna KomroOuncekoro. Oxpemi  acmekTd  MpoOJIeMu  BUKOPUCTAHHS
KOMIT' FOTEPHUX TEXHOJOrii HaByaHHd Ta BuxoBaHHs yuHiB C3III Ta IITH3
BuknaaeHl B npausgx P.C. I'ypeBuua, B.®. 3abonotnoro, M.€. Kanemii, B.M.

Ko6uwuci, JI.JI. KoHomIeBcbKOro Ta 1H.



Bapro Bim3HauMTH, 110 HAa CBOTOAHI ICHYIOTH €JIEKTPOHHI BapiaHTH
NMOCIOHMKIB, MYJbTUME[IMHI 3aCO0HM, MOCTAHOBKM BIPTYaJbHUX JaOOPATOPHUX
po0biT, excriepuMeHTiB Touo. Cepesl HaBYaIbHUX MOCIOHMKIB MOKHA B1I3HAYUTHU
Taki Ak «®Pi3uka 1 komm’iorep»; «Emextpuka 1 MarHetusm» [6]; Hu3Ka
MYJIBTUMEIIHHUX pO3pO0OK Jisi MEepCOHAIBHOro KoMmil'torepa — «BipTyanbHa

¢pi13ukay», «Pi3uKa B KAPTUHKAX» TOLIO.

Jist  CTyHEeHTiB, $KI HaBYaIOThCA 3a CHEHIANbHOCTSAMH  (I3UKA 1
TEXHOJIOT1YHOT OCBITH, PO3POOJICHUI HABUAIbLHUM MOCIOHUK 3 €JIEKTPOTEXHIKU Ha
ocHoBi nporpamu EWB, y sxomy aBtopu A.S. MatBiituyk ta B.JI. CTiHsiHCHKHI

NPOIMOHYIOTh 10 BUKOHAHHS HU3KY BIPTyaJIbHUX J1abopaTopHuX pooir [4].

Mema cmammi. [IpoananizyBaTu HampaIfoBaHHS HAYKOBIIIB 1 METOJUCTIB 3
nuTtaHb BukopuctanHa [IK npu BukiaganHi ocHoB enektpoTexHiku B C3II 1
IITH3, Ha miif OCHOBI pO3POOUTH CUCTEMY BIPTYaJbHHX JJaOOpPATOPHUX POOIT Ha

ocuogi nporpamu Electronics Workbench.

Buknao ocnosnoeo mamepiany. Ha ocHOBI aHamizy myOJikaliiii HayKOBO-
NeJaroriYyHUX MPAIiBHUKIB, METOJMCTIB, BUYUTEIIIB-TIPAKTHKIB, BUBYEHHS JTOCBIIY
poOOTH Kpalux YYUTENIIB TPYAOBOTO HaBUYaHHS 1 (I3UKH, a TaKOXX BHKJIaJadiB
YHIBEPCUTETY HaMH PO3POOJICHO CHCTEMY BIPTyaIbHUX JIAOOPATOPHUX POOIT s

IIPOBEACHHS 3aHATH 3 po3alTy «EnexTpoTexHiudi po6oTu» B 7-9 kimacax.

HocnimkeHass MpoOJeMu BOPOBAHKEHHS BIPTyaJdbHUX J1abOpaTOpHUX
poOIT BUSBWIM HHU3KY TMepeBar Haj TpaaumiiHuMu ypokamu. [lo-mepmre, 3a
Cy4aCHUX YMOB CTBOPUTH JaOOPATOPIIO 3 €NEKTPOTEXHIKU AYXKE MPOOIeMATUIHO.
Tomy BumTenmi, y mepeBaKHiIM OUIBIIOCTI WIKLI, JA0OPAaTOPHUX 3aHATH 3
CIEKTPOTEXHIYHNX POOIT HE MpOoBOAATH. [lo-mpyre, Ha BUBYCHHS E€JIEMCHTIB
CIEKTPOTEXHIKA BIABOMUTHCS JYXKE Majo dYacy. 3aBIsKA BHUKOPHUCTAHHIO
KOMIT FOTEPHO1 MPOTpamMu MOXHA ONTHUMI3yBaTH Yac BHUBUCHHS OKPEMHX TEM, a
TaKOXX 30UIBIIMTH KUIBKICTh 3aBllaHb, 3alpONOHOBAHMX YYHSAM Il 4ac

nabopartopHux nociimkeHs. [lo-Tperte, BipTyanbHa J1abopaTopis Ja€ MOXIHUBICTb



pPO3BUBATH TBOPYI 310HOCTI YYHIB, 3aBISKH E€KCIHEPHUMEHTYBAHHIO Y BEIUKOMY
Jiana3oHl TapamMeTpiB eJNeKTPUYHHUX KiJd Ta BUKOHAHHIO BEJIMKOI KUIBKOCTI

BapIlaHTIB JTOCII/IIB.

3BMYaiflHO, MOXHA Ha3BaTH HM3KY IHIIMX MepeBar BIPTyalbHUX
JOCHII)KeHb, ajle MNpU LbOMY HE NOTPIOHO BWIYYaTH TpPaJWLIAHI NpuUiIaau 1
CIOKMBAayl 3 HABYAJIBHOTO MpOLECY. YUHI MOBUHHI MaTh MOXJIUBICTh CKJIaJaTH
peanbHl eNeKTPUYHI KOJia, BMITH KOPUCTYBATHUCS BHUMIPIOBAJIbHUMHU MpUIaZaMu
Tomio. ToMy BipTyalbHi JlabopaTopHi poOOTH MOBUHHI JOMOBHIOBATU TPAJIUIIIINHI

dbopmu, MeToau 1 3aco0M HaBUAHHS.

HaBegemo mpukian BHKOHAHHS J1abOpaTopHOi poOOTH 3 PO3AUTY
«EnexkTporexHiuHl poObOTH» yUHSIMHU 9 KJIAciB BIAMOBITHO J0 TUIIOBOI HaBYAIHHOT

IpOrpaMu 3 TEXHOJIOT1H (BapiaTUBHA YaCTHHA).

Tema: JlocaigkeHHs 3aKOHIB Uil PO3PAXYHKY €JEeKTPUYHUX KT
Meta: JlociiIHUM LUISXOM MEPEBIPUTH CIIPaBEUIMBICTh 3aKOHIB PO3PAXYHKY
EJEKTPUIHUX K1JT 3a joroMororo nporpamu EWB.

Poboue 3a60anus
1. JocaiguT mapamMeTpM eJeKTPUYHHUX KiJ NOCTIHHOrO CTpymMy 3
MOCJTiIOBHUM, APAJIeJIbHIM Ta MIlIAHUM 3’ €IHAHHAMM PEe3UCTOPIB.

2. MocainuTu 3akonu Kipxroda.

Ilpozpama niozomoeéku 00 6UKOHAHHA 3A80AHHA
1. OmparroBaTé TeOpeTUYHI BiIOMOCTI 3a Jiteparyporo: Iligpyunuku 3 dizuku 1
TEXHOJIOT1YHOT OCBITH.

2. BukoHaTtu MmuCcHpMOBO TaKi 3aBIaHHS:
2.1. Jatu Bu3HaueHHs nousaTTss EPC, Hanpyru, cuinu cTpymy, onopy MpoBiTHHUKA.
2.2. Ha3Batu JiKepena mocTIHHOTO CTPyMYy.

2.3. IlepepaxyBaTu criocoOu 3’€JHAHHS CIOXKMUBAUIB €JIEKTPUUYHOTO CTPYMY.



2.4. CoopmymoBatn 1 3anucatu 3akoHM Owma 1 Kipxroda mns po3paxyHKy

EJNEKTPUYHUX K11.

Ocoonueocmi npasu mexniku de3neku
1. Ilixm yac poOOTH HE MOKHAa BCTAHOBJIIOBATU €JICKTPOBUMIPIOBAIbHI MpHUIIAIU
OJIMH Ha OJIHOrO, iX po0OoOYe MOJIOKEHHS IMOBUHHO BIJMOBIAATH BUMOTaM, IO
BKa3aH1 Ha IIKaJji; HEe MEePEeBUIIUTH MEXY BUMIPIOBAHHS MIPUIIAY.
Memoouuni pekomenoayii 00 6UKOHAHHA 3A60AHHA
1. Ilocnioosne 3’conanns pezucmopis.

Ckrnactu BIpTyaJibHE €JEKTpUYHE KOJo 3a cxeMmorw (puc. 1). Bumipsaru
CriaJ iy HAMpyr Ha OKPEMUX JUIHHUIILX, @ TAKOXK CMaJ HANpyrd Ha BCIM 30BHINTHIN
JUISTHIT KoJia, JTaHi 3anucatv B Tabiuirro 1. Jlocaia moBTOpUTH TpUUi TIPHU PI3HUX
3HAYCHHSAX HANpyrd. 3poOUTH BUCHOBOK IIOJO JOJABAaHHS CHAAIB HANpyr MNpu
MOCJTIZIOBHOMY 3’ €THAHHI CITOKUBAYIB 1 3alIMCaTH HOTO JI0 3BITY.

Tabnuys 1.

E No
| Up | Uz | Us | Us| U] Ug
I /1

1

r
4 I,

Puc. 1.

I's

o

2. Ilapanenvhe 3’ eOnanmns pe3ucmopis.

Cxiactu BipTyaJibHE €IEKTPUYHE KOJIO 3a CXemMoro (puc. 2). 3amucaTé 10
TaOJIUIll 2 3HAYEHHSI CTPYMIB Ta OIMOPIB PE3UCTOPIB KOKHOI BITKA Ta CyMapHHM
CTPYM y KOJIi. 332 JaHUMU TaOJIHUIl 2 po3paxyBaTu cymMapHuii omip kosia R = ), R;.

3ammcatd BUCHOBOK IMOJO JOJABaHHS CTPYMIB TMPU MapajeIbHOMY
3’€THAHHI PE3UCTOPIB.

He 3miHIOIOUM €NEKTPUYIHOTO KOJIA, BUMIPSITH CHAAd HANpPyr Ha OKPEeMHX
TUTBHMIPIX, @ TaKOXX CIaJ Hampyrd Ha BCIA 30BHIMIHIA IUTBHHUIN KOJIa; AaHI
3anucatu B Tabiuiro 3. TlopiBHSATHM 3HAYEHHS CMAJIB HANpPyr Ha MapajelbHUX

BITKax.
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Puc. 2
PozpaxyBaru cnan Hanpyru U, Ha 30BHILIHIA IUIBHUII KOJa 32 (OPMYIIOIO

U

p = I1 X R;. TlopiBHath pospaxosany Hanpyry U, 3 BUMIpAHOIO Ha KileMax

mkepena ctpymy Uy«

Tabauys 2 Tabauys 3
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3. Ilepeipka 1-ro 3akony Kipxroda.
Ckmacti BipTyanbHE eJeKTpUYHE Kojo 3a cxemor (puc. 3). anmi
BUMIpIOBaHb 3amucatu A0 Tabnumi 4. HammcaTé BHCHOBOK IIOJO BHUKOHAHHS

niepiioro 3akoHy Kipxroda.

—)— . Tabnuys 4.
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4. Tlepesipka 2-tro 3akony Kipxroda.

Cximactu BipTyaJibHE €NEKTpUYHE Koo 3a cxemoro (puc. 4). JloBinbHO
BUOpaTH 3HAYEHHS €.p.C. Ta PE3UCTOPIB 1 BCTAHOBHUTH iX HA CXeMi. YBIMKHYTH
KOJO ¥ OTpMMaHi 3HA4YeHHS MapaMeTpiB 3aHecTH 10 Tabmuii 5. Pospaxysarm
3HaueHHs crnaaiB Hampyr 3a 3akoHoM Owma U = [R. IlepeBipuTr BHKOHAHHS 2-TO

3akony Kipxroga ams Bcix KoHTYpiB 3a hopmyror ), E = Y IR.
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Puc. 6.Tabruysa 5
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Kontyp — 1

Koutyp — 2

Bucnogok. PesynmbTaT IOCHIIDKEHHS CBiq4aTh TpO Te, IO 3aCTOCYBaHHS
CIIEMCHTIB  CICIIaJIbHUX KOMIT FOTEPHHUX TIporpaM TIpH BHBYCHHI OCHOB
MAIlIMHO3HABCTBA CIPHSE€ Kpamlliii SKOCTI 3aCBOEHHS YYHSIMH 3HaHb, SK 3
JUCHUIUTIH TEXHIKO-TEXHOJOTTYHOrO 1KY, Tak 1 3 iHopmaruku. Kpim Toro,
JOCATAEThCS OCHOBHA TUAAKTHYHA METa - 3aCTOCYBAaHHS TEOPETHYHUX 3HAHb Y

MPaKTUYHIA IISUTBHOCTI YUHIB.
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