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BUKOPUCTAHHY BIPTYAJIBHOI ®I3NMYHOI JIABOPATOPII IIL[
YAC BUKJIAJJAHHYI ®I3UKIN B JouHABA

USE OF VIRTUAL PHYSICAL LABORATORY WHEN TEACHING
PHYSICS IN DonNACEA

Y cmammi  po3aasHymo  MONCAUBOCTE  BIPMYANBHO20  AAOOPATOPHOZ0
Komnaekxcy Ha npukaadi cepedosuusa VirtLab of Physics 1.0 npu eusuwenni Kypcy
Pizurxu.  3a3naueni mepesazu  BUKOPUCMAHHA  SIPMYAALHO20  AAOOPAMOPHOZ0
Komnaexcy nid vac susuenns @Giduru. IIpoananrizosaro cmpykmypy ma ipmyasbhe
00AGOHAHHA, AKE BUKOPUCTOBYEMBCA N0 “aAC BUKOHAHHA AAOOPAMOPHUT POOIM.
3pobaeHo BUCHOBOK NPO HEOOTIOHICMY BUKOPUCMAHHA MATOYMHIMYU  THHCEHEPAMU
bydisenvHUX CNeUiasbHOCMel SIPMYANLHUT Bi3uMHUT AaO0PAMOPIT.

Karouwost caosa: sipmyansvra Aabopamopis, 6ipmyasvrutl CuMYAAMOp,
Aabopamopra poboma, AaOOPAMOPHUT EKCNEPUMEHIT.

The article considers the possibilities of the virtual laboratory complex on the
ezample of the environment of VirtLab of Physics 1.0 when studying Physics. The
advantages of wusing the wvirtual laboratory compler when studying Physics are
indicated. The structure and virtual equipment used during performing laboratory
workshops are analyzed. It 1is concluded that future engineers of construction
spectalties need to use virtual physical laboratories.

Keywords: wvirtual laboratory, wvirtual simulator, laboratory workshop,
laboratory experiment.

ITocranoBka nmpobJsiemu B 3arajibHOMYy Burjadaai. CydacHuii puHOK mpari
Ta COIIaJIbHO-€eKOHOMIYHI YMOBM BHUCYBAIOTh HEaOMSKi BUMOTH /10 IKOCTi BUITYCKHUKIB
TeXHIYHUX 3aKJaJiB BUINOI ocBiTu. Poboromasigm noTpibui pobiTHUKYU, SKi MUCIATH
TBOPYO, MPOABJILIOTh IHIIIATUBY Ta CAMOCTIHHO HpUUMAaIOTH Tpodeciiini pireHHs.
Cupustume T0CATHEHHIO Tii€l MeTn Oy/ile BUKOPUCTAHHS BipTyaJbHUX JIADOPATOPHUX
KOMILIEKCIB 1ipu ¢opmyBanHi (haxoBuX KOMIIETEHIi MaiOyTHiX imkenepis. Ha
CbOTO/HI TPHWBAE IHTEHCHMBHA KOMII IOT€PU3allisi BHUIIOI OCBITH, PO3POOJSIOTHCA Ta
BIIPOBA/KYIOThCs iHMOpMAaIiiiini 3aco0u HaBYaHHS 3 METOIO IIJBUINECHHS PIBHSI
BUKJIQ/IAHHS MPUPOJIHUYNX Ta TEXHIYHUX JUCIUILIIH — €JIEKTPOHHI HiIPDYYHUKH Ta,
mociOHWKu,  BipTyaJbHi  JabopartopHi  Komiiekcu — Tomo. Came  pO3BUTOK



IHTEPAKTUBHUX BIPTyaJbHUX JIADOPATOPill cHpusie OIIbII JIETAJLHOMY BUBYEHHIO
HPUPOIHUYUX Ta TEXHIYHUX Juciuiuiin. OTkKe aKTyaJbHUM MUTAHHIM ChOTOJICHHS €
BUKOPHUCTAaHHS BIPTyaJbHOTO JIJADOPATOPHOIO KOMILIEKCY ITiJ/T 9ac BUKJIAQTAHHSA (DI3UKU.

Awnaniz pocuaimxkens i mybuaikamiii Ha cyuacHomy erami po3BuTky Ta
pedopMyBaHHs ~ BHUINOI IIKOJW NpPUTaMaHHe Oe3yNuHHE 3POCTAHHS  BILIUBY
inpopmaTuzariii ociTHbOro tporecy. IIpobiemam indopmaruzarii BUIIOI OCBITH
npucBsideni gociimkenns HaykosiiB: A.l. Bammvakos, P.C. I'ypesuu, M.M. Kossp,
A XO. Veapos, A.l. Yman, JI.C. Illeuenko ta inmi. I[Ipobsemu dopmyBaHHs Ta
3aCTOCYBaHHs y Mpodpeciitniii miarorosi ¢axiBiiB iHGOPMAIIiHO-OCBITHIX CEepPeIOBUIIL
JocipKyBaa  Haykosii Besmmuako B.€., T'punenko B.I'., Hinyk B.A., [loun H.JIL.,
JIsmmenko 1O.0., Pomanosa A.1O., Capuenko C.O., PeI0PEHKO (ON I
Xpopocrina FO.B., FOpuenko A.O. ma inmi. B cBoix myOsikalisx HayKOBII
3a3HAYAIOTb, 10 BUKOPHUCTAHHHA MiJI YaC BUBYEHHHA I[TPUPOIHUYO-MATEMATUTHUX
OUCHUILIH — 1HPOPMAIIMHO-OCBITHIX  CEPEeIOBUIN,  HO3BOJISIE  OLIbII  JIeTaJIbHO
[IPE3EHTYBATU TEOPETUYHUN MaTepiaj, opraHizyBaru JabopaTopHi poboTu 3a
BiJicyTHOCTI TpajumifinnX @GisudHuX JrabopaTopiit, MICTUTH HEOOXIJTHY JOBiJIKOBY
indopmarito [1,2,3,4]. BaxauBy posib B onlaHyBaHHI IPUPOJIHAYIO-MATEMATHIHIX HAYK
BiJlirpae J1abopaTopHUl MPAKTUKYM, MeTa AKOIO — EKCIEPUMEHTAJbHO TepPeBipuTH
TEOPETUYHI TII0JIOYKEHHs, C(POPMYyBATH MPAKTUYHI HABUYKH POOOTU 3 PeEAJHHUM
obJIaTHAHHAM, HABYUTHU OOpOOIATH oTpuMaHi pelyJibratu. Hesparkaioum Ha BEJIUKY
KUIbKICTh ~ PI3HOIUIAHOBUX 1 MacmTabHUX  JOC/HIJKEeHb, IO  CTOCYIOThCH
inpopmaTr3aliil OCBITH Ta BUKOPUCTAHHS 1HMOPMAIITHO-KOMYHIKAIITHAX TEXHOJIOTii
HaBYaHHs, 30KpeMa iH(MOPMAIIITHUX OCBITHIX CEpEIOBHUIN, Yy HHUX HE 3HANILIN
IPYHTOBHOTO BHBYEHHS I[HUTAHH: BUKOPHUCTAHHS BIPTyaJbHOIO J1AOOPATOPHOTO
KOMILJIEKCY TP BUBYEHHI (DI3WKM y BUIIII ITKOJII.

Bukaanennss ocHoBHOro wmarepiany. Bipryanbauit —maboparopHuii
KOMILIEKC i3 3arajbHOl (Di3UKM BUKOPHUCTOBYETBHCS /IJI O3HANOMJIEHHS CTYJIEHTIB 3
PUPOJIOI0 (PI3UYHUX SBUII, i3 CYYaCHUMHU BUMIiPIOBAJIHLHUMU ITPUJIAJIAMU, OTPUMAHHS
HAaBUYOK  KOPUCTYBAHHA  E€KCIEPUMEHTAJbHUMHU  YCTAHOBKAMMU,  ITPOBEJICHHIM
BIJITOBITHUX BUMIPDIOBaHb — 3 MNPAKTUYHOI TOYKU 30pPYy Il ONTHUMAaJbHUI BapiaHT
3aCBOEHHS JIAHOl JIUCIMILUIIHUM 33 YMOBU BiJICYTHOCTI TPIUIIAHUX ((DISUIHUX
naboparopiii.  Ausie  ciig 3BepHYTH  yBary, 10  30MpaHHS — TPAIUAIIAHUX
€KCIIEPUMEHTAJIbHUX  (DIBUYHUX YCTAHOBOK Ta HACTPOIOBAHHSI  BHMIiPIOBAJIbHUX
NPUJIAJIB MOYXKe 3afiMaTh JI0 TPETUHU Yacy BCHOro JaboparopHoro 3aHdarTd. o Toro
’K 3aCTOCYBaHHs TPAJIUIIHHOTO 1 OJHOYACHO BapPTICHOrO OOJAIHAHHA Ta BEJIUKOT
KIJTBKOCTI Cy9YaCcHWX BUMIDIOBAJbHUX TPWJIA/IB He 3aBXK/IM TapaHTye€ dKICHI 1
JIOCTOBIpHI pe3yIbTaTH JIOCIiKeHHA. Pe3ybTarn 3a/iekKaTh BiJl SKOCTI HEHA IIHUX
KOHTAKTHUX 3’€IHAaHb, HAJINHOCTI POOOTHM BUMIPIOBAJbLHUX MPUJIAJIIB, BipOriHOCTI
0oOpuBY 3’€IHAaHb TOINO; — Ma€ Miclle Hebe3IeKa IepPeBaHTAXKEHHS Ta BUXOY 3 JIAJLY
AK JIZKepeJsl YKUBJIEHHd, TaK 1 BAMIPIOBAJIbHUX MPUJIAJIB; — HEMOXKJIUBICTh peaJri3arlil
Ha CTEeHJaxX aBapiiHuX pexXuMiB. B cBOIO 4Yepry, BUKOPHCTaHHS BIPTyaJIbHUX
nabopaTopHux  POOIT  JIO3BOJIsi€E  YHUKHYTH TOJIOHMX — cuTyarniii. Bipryasibna
naboparopisd (pakTUIHO € KOMILIEKCOM IIPOrpaM Yu IPOTrPAMHO-allapaTHUX 3ac00iB y
MOEITHAHHI 3 HAOOPOM JIOKyMEHTAIlil 3 1X BUKOPUCTAHHSA, IO JT03BOJISE ITPOBOIUAHT



E€KCIIEPUMEHT YaCTKOBO YW TOBHICTIO Ha MaTeMarudHii Mmogesi. Ilig vac BuBYeHHS
Kypcy &iszuku B JlonbOacbkiii HalioHasbHINA akajgeMil Oy/iBHHIITBA 1 apXiTEKTypu
BUKOPHUCTOBYETHCS BIPTYaJIbHUI JTA0OPATOPHUN KOMIJIEKC 3 3arajbHOl  (Di3uKu
VirtLab of Physics 1.0 crBopenuii SunSpire Art group. VirtLab of Physics 1.0
micrurh 6 posmpinie: Mmexanika (3 JsrabopaTophi poborm), MosieKyJspHa dizuka (2
smaboparopui poboTn), enekTpuka(b s1abopaTopHUX pobiT), KosmBaHHd (4 abopaTopHi
poborn), onruka (5 sabopaTropHux pobiT), dizuka aromuoro sjapa (3 JgabopaTopHi
poborn), sKi MIiCTSTh JIOCUTH Pi3HOMAaHITHI 6i6JIOTEKN BIPTYaJIbHUX €JIEMEHTIB Ta,
BipTyaJbHUX Ja0OPATOPHUX YCTAHOBOK. 1aK0XX B KOMILIEKCI TPUCYTHI METOIUYHI
BKa3iBKU sIKi MICTATbH OIMKC J1aOOpATOPHUX pOOIT, 30KpeMa MeTy PoOOOTH, TEOPETUUHI
BiloMOCTi, 3aBJaHHd Ta BKA3iBKM 0 11X BUKOHAHHS, KPECJEHHS CXEM JIJIs
JIOCJTiIPKEeHHsI, 11abJIOHU 3BiTIiB 3 POOOTH, 3alIUTAHHS IO CAMOIIEPEBIPKH.

ExcrnepuMenTasbHa yCTaHOBKA - IIe OCHOBA Oy/ib-SKOI JlabopaToOpHOI poboTH,
BOHA CKJIAJAEThCA 3 IEBHUX ejeMeHTiB, 3arajom B VirtLab of Physics 1.0
HapaxoBYyeTbcad 19 BIpTyaJbHUX YCTAHOBOK $Ki MicTaTh moHaJ 100 eslemeHTiB
(mTaTuBM, KOHTPOJIBHO —BUMIPIOBAJIbHI IpUJIaIM, KOJIOU, TPYy3H, TOIIo). Bei exementn
3a XapaKTePUCTHUKAMU MAaKCHUMAJIbLHO HaOJIMKeHI 10 IXHIX mpoMucaoBux aHasoris. Ha
puc. 1 HaBeIEHO TNPUKJIAJ E€KCIEPUMEHTAJBHOI YCTAHOBKU JUUI  JIOCTIJI2KEHHS
IIBUJIKOCTI 3BYKY METOJIOM CTOSTYMX XBHWJIb 3a jonomoroio VirtLab of Physics 1.0 npu
BUKOHaHHI JiabopaTopuoi poboru. IlependaveHo MoKIUBICTH 3MiHUM HapaMeTpiB
KOMIIOHEHTIB 3a JOIIOMOIOI0 MaHIIlyJIATOpa THIy «MHIIa». 1akK, B YCTAHOBI[ MOYKHA
3MIHIOBATH IIOJIOKEHHSI TOPIIHS Ta 3MIHIOBATH YaCTOTy 3BYKOBOI XBHWJI i
CIIOCTEPIraTH BiJAMOBI/IHI 3MiHM HA €KpaHi ociuaorpada.
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Puc. 1 — ExcriepuMmenTaibHa yCTaAHOBKA JIJIsI JIOCJIII2KEHHS
MIBUJIKOCTI 3BYKY METOJIOM CTOSYUX XBUJIb




[Iepes mouaTkoM BHKOHAHHs JlabopaTopHOol poboru B cepemopuini VirtLab of
Physics 1.0 cTy/ieHT TOBMHEH OIPAIIOBATH JICKIIHHUI MaTepiajg 3 TemMu podbOTH,
BUBYUTHU OCHOBHI TEOPETUYHI IOJIOKEHHSI Ta METO/IMKY PO3PaxXxyHKY, O3HAHIOMUTHCH 3
METOIMYHUME BKa3iBKaAMU I110/I0 BUKOHAHHS J1AO0OPATOPHOI pobOTH.

Hocsin ukopucranasa VirtLab of Physics 1.0 mokasye, 1mo /s mpoBeieHHS
jsabopaTopHux pobIT JIOCTATHHO JBOX TOJUH IONEPEIHBOTO O3HAWOMJICHHS 3
nporpamoro. Bipryanbauit maboparopauit komrmieke VirtLab of Physics 1.0 moxnua
BUKOHYBATH B KOMII IOTEPHUX KJjacaX HaBYAJbHOIO 3akKJjajgy. EkcnepuMeHTH Ha
BipTyaapHUX (DIBUYHUX YCTAHOBKAX PO3MIUPIOIOTH 1 JOMOBHIOIOTH peasibHi dizuani
eKCIIEPUMEHTHU, OCKIJTBKHU JTO3BOJILAIOTH JOCTIXKYyBaTU aBapiiiHi peXnMu, SIKi ITPOCTO
HEIPUITYCTUMO BUKOHYBAaTH TiJI 9aC PeAJbHUX BUIIPOOYBAHb IPUCTPOIB; T03BOJISIOTH
IIPUCKOPUTH YW  YIOBIJIBHUTU IIPOXO/’KEHHSI ~ €JIeKTPOMArHiTHUX IIPOIECIB B
€JIEKTPUYHMUX Ta IHIIUX MPUCTPOSX, IO JIONIOMAarae 3aCBOITH 1X CYTh.

Bipryanbai maboparopui poboru 3 BukopuctanusMm VirtLab of Physics 1.0
JornoMaraloThb He JIAIIEe 3aKpPIMUTH TEOPETUYHUM MaTepias, aJie 1 Hao04IHO
IIPOJAEMOHCTPYBATU POOOTY TUX UM IHIINX 3aKOHIB Ta IPOIECIB Y peajibHUX IPOEKTaX.
[Ticsis 3akinueHHs POOOTH 3 BIPTyaJIbHUM KOMILIEKCOM (POPMYETHCS 3BIT, IIPH 3aXMUCTI
JKOTO, CTYJIEHT JIEeMOHCTPY€E€ PO3YMiHHA MaTepiaJly Ta BMIiHHS IMOJICHUTH OTPUMAaHI
pe3yJIbTATH.

BucHoBKM Ta T1lepCOHeKTUBU MOJAJBIINX  JOOCHi>KeHb. OTxke,
3aCTOCYBAaHHS BIPTYaJbHOIO JA0OPATOPHOIO NPAKTUKYMY B OCBITHHOMY IIPOIEC 3
OHOTO OOKY JI03BOJISIE JIOCJIHUKY TPOBOJUTH €KCIEPUMEHTU 3 OOJIaJHAHHAM i
MaTepiaJioM, IKOro HEMa€ B peaJibHiil Jiaboparopil 3ak/jajy BHINOI OCBITH — IIPHU
IIbOMY BHUPINIye€TbCs MpoOOJeMa 3aMiHM BiJICYTHBOIO B HABYAJIHHOMY 3aKJIAJl
CydacHOTO JIOPOTOTO OOJIaJIHAHHSA, TaK HEOOXIITHOTO JijIsi AKICHOI —TiJI'OTOBKH
iHKeHepa; OTPUMATH NMPAKTUYIHI HABUYKU ITPOBEJIEHHS €KCIIEPUMEHTIB, 03HAOMUTHCS
3 KOMII' IOTEPHOI0 MOJIEJITI0 00’ €KTa JIOCiIKEeHHA 0e3 Oy Ib-gKUX Herepe0avdyBaHux
HaCaiaKiB. 3 iHmOro OOKYy, TPUEIHAHHS HASBHOTO J1aDOPATOPHOTO OOJIATHAHHS Ta
NPUWIAJIB JO KOMII' IOTepa B paMKax BIpTyaJbHOI J1a00PATOPil JO3BOJIUTH IiTHATH
TPAAUIIITHAN J1a00OPATOPHUN TPAKTUKYM Ha, IPUHITUIIOBO HOBUI PiBEHbD.

Buposajkennst BipTyaJibHOTO J1a00PATOPHOTO KOMILIEKCY B OCBITHI# mporiec €
000B’ I3KOBMM €JIEMEHTOM Cy4acHOl (izuunol jraboparopil. Ase inTepakTuBHi dopmu
3aHATh 3 (PI3UKM TOBUHHI TOEJIHYBATH, K PeEaJbHI €KCIIEPUMEHTH Ha CydacHOMY
obJrajiHaHHi, TaK 1 BipTyaJbHi JabopaTopHi pobOTH B ONTUMAJIHLHOMY CITiBBiTHOIIEHHI,
0 JIO03BOJIUTH PO3BUBATA METOJWKY BuBYEHHsi ¢isuku B TexHivnomy 3BO 3
ypaxyBaHHAM CydacHUX JIOCATHEHb Hayku 1 Texuiku. Taki saboparopui poboru
JIOBBOJIATH 3HAYHO IJIBUIMUTH €(MEeKTUBHICTH OCBITHHOTO TIPOIECY 1 JI03BOJIATH
chopMyBaTH Ta YIOCKOHAJIUTH (paxoBi KOMIIETEHIIT MaiibOy THHOTO iHXKeHepa.
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