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Po3po0Oka BipTyaabHUX CTCH/1B
Ha 0a31 NI LabView qy1s1 BUKopucTaHHs
y TUCTAHIINHOMY HAaBYaHHI

VY cTarTi HpencTaBieHoO aHalli3 IepeAyMOB CTBOPEHHS BipTyallbHUX Ja0OpaTopidd [Uisi HaBYAHHS CTYACHTIB
IKEHEepHHX crewjanbHocTell. [IpeacTaBieHo ommc CrpoeKTOBaHOi J1ad0paTOpHOI YCTAHOBKU IS JIOCHIPKEHHS
POOOTH €NeKTPOKOHTAKTHOTO MAHOMETPA.

[ToctanoBka npooiaeMu

[lin oucmanyitinum naguanHsm PoO3yMIIOThH 1HJAUBITYaTI30BaHHUM MPOIEC Mepenadi Ta
3aCBOCHHS 3HAHb, HAaBUYOK 1 CHOCOOIB Mi3HABAJIBHOI IIVIBHOCTI JIIOOWHH, SIKHH 3I1-
CHIOETBCSI TIPY OTIOCEPENIKOBaHINA B3aEMO/IIT BiTAIEHUX OJMH BiJ OJJHOTO YYaCHUKIB HaB-
YaHHS y CIIEIiaJi30BaHOMY CEPEIOBHII, SIKE CTBOPEHE HAa OCHOBiI CY4acCHUX ICHXOJIOTO-
MeIaroriyHuX Ta iHpopMariiHo- KOMyHiKauiﬁHHx TexHoJorii [ 1].

Omxe, oucmanyiiine Haguanns — 1E TUIECTIPIMOBAHHIA IIPOLIEC lHTepaKTI/IBHOI B3a€EMOIIT
CTYJCHTIB 1 BUKIJIQIa4iB MK cO0OI0 Ta 3 3ac00aMU HaBYAHHS, 1HBaplaHTHI/II/I 7o iX po3sra-
IIyBaHHS B IIPOCTOPI Ta Yaci, SKUH peaizyeTbes y crienuiuHii mearoriyHii cucTeMmi.

Tak HTYY «KIIl» B pamMkax MuIOTHOTO MPOEKTy «JlucTaHIiiiHe HaBYaHHS Ui TIATO0-
TOBKHM OakanaBpiB 3a HanpsiMoM 6.051001 “Merposoris Ta iH(opMaIifHO-BUMIPIOBATBHI TEX-
HOJIOTIT™» PO3po0JICHO psil AMCTAHLIHHUX KypCiB IS HaBYaHHS MaiOyTHIX IH)KEHEpiB.
Ha panwmit yac mponoBxKyeTbcs poOOTa HaJ PO3POOKOIO AMCTaHIIHOTO Kypcy «Mertomm Ta
3aco0M BHUMIDIOBaHb», B pPaMKaX SKOTO IUIAHYETbCS HE JIMIIE JISKIIHHUNA Ta NMPaKTHYHUN
MOy, a i Tabopatopis 3 BIpTyaabHUMHU Npriaagamu [2], [3].

AHaJi3 ocTaHHiX AocTilKeHb i nmybJikaniii. B pi3Hi yacu nochipKeHHIM Ta po3-
poOkoro BipTyanpHuX npuwianis 3aimanucek M.H. Ilerpo, f.C. benexo, b.M. I'pados,
10.K. €BnokimoB, A.1O. KipcanoB Ta iHIII JOCTIIHUKY, aje 31€0UIBIIOTO aBTOPH PO3TIISI-
Jany mpooaemMy MoOy0BH BIpTYaIbHHUX MPWIIAJIB JIUIIE I BUBYSCHHS MIKPOIIPOIICCOPHOT
TEXHIKH Ta eJICKTPOHIKHU [4-9].

IMocTanoBKa 3aBaaHHs. Y IIbOMY 3B 53Ky, 3aBJAaHHSM Ili€l CTaTTi € JTOCIIIPKEHHS 1
aHaJi3 MOJMJIMBOCTEH PO3POOKH BIPTYAIIbHUX NPWJIANiB ISl TUCTAHIIMHUX KypCiB iHXe-
HEPHOI CIIPSIMOBAHOCTI.

Bukiiag 0OCHOBHUX pe3yJbTaTiB JOCIIIKEHHS

OcraHHIMH POKaMH y BY3IBCBKil OCBITi IHTEHCHBHO PO3BHBAIOTHCS Qucmanyitini Gopmu
HaB4aHHs. OCHOBHOO IIEPEIIIKO0K0 BUKOPHCTAHHS IMCTAHIIHOT (JOPMH TPU MIITOTOBL IHOKe-
HEpHUX 1 cpenHLOTeXHHHHx CTICIIATIbHOCTEH B TEXHIYHHUX BYy3aX 1 TCXHleMaX € HEMO>KJIUBICTD
JWCTAHIITHOTO TIPOBENICHHS J1a00OpaTOPHUX MPAKTUKyMIB Ha 0a3i TpaguLiiHUX TEXHOJIOTIH
HABYaHHS 1 MOPAJIBHO 3aCTapuIOro MPHIIAZOBOTO MapKy. YCIIIIHWA PO3BHTOK TEXHOJOTII Bip-
TyaJIbHUX BHUMIPIOBAIBHUX TPUJIAJIIB 1 CydacHi 3acCO0M TeJIEKOMYHIKALIl JO3BOJISATH €PEKTUBHO
3/IHCHIOBATH TUCTAHIIIHHNI YIOOBHI €KCIIEPUMEHT MPAKTUYHO 3 Oy/Ib-AKOi reorpadiqHOi TOUKH.
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OCKUTbKH 3arajbHOTEXHIYHI JUCIUIUTIHU € 0a3UCOM JUISl TIEPEBAKHOI OUIBIIOCTI MO IATb-
X CIeATHHUX JUCIUILTIH, TO B 0aratb0X y40OBHX 3aKia/iax iie HeBUIPaBIaHEe TyOTFOBAHHS
Ta0OpaTOPHUX TPAKTUKYMIB TPH 1X CIAOKOMYy TEXHIYHOMY 1 METOJMYHOMY 3a0e3MeyeHH.
Po3pizHeHe NoBeZeHHS X B KOKHOMY OKpEMOMY Y4OOBOMY 3aKiaji 0 Cy4acHOTO PIBHS Ta
MOTOYHA MIITPUMKA BUMarae BeJIMIe3HUX MaTepiallbHUX BUTPAT [6-9].

[TinroroBka KBanmi)ikOBaHUX IHKEHEPHUX KaJpiB HEMOXIIMBA O€3 cydacHOi jabopa-
TOpHOT 0a3u, Ha Kl CTYAEHTH MOTJIH O HE JIMIIE 3aKPIIUTIOBATH OJIepyKaHi TEOPETUYH1 3HAHHS,
ane 1 HaOyBaTH MPAKTHYHUX HABUYOK JOCITITHUIBKOTO a00 BUPOOHUUOTO E€KCIIEPUMEHTY, Ha-
BUYOK MPOEKTYBAHHSI 1 BUIPOOYBaHb KOMITIOHEHTIB 1 CHCTEM MTPOMHUCIIOBOTO TPU3HAYCHHSL.

Bynp-sikuit mabopaTopHUiA CTEH]] CKIIAA€ThCS 3 TBOX OCHOBHUX KOMITOHEHTIB — 00’€KTa
JOCTiMKEeHHS a00 MPOEKTYBaHHS 1 KOMIUIEKTY BUMIPIOBAJIBHUX Ta KEPyBATBHUX MPHCTPOiB. Cy-
YaCHUI JTa0OpaTOpHUI CTEH]] MOBUHEH MICTHTH Y cO01 KOMIT FOTEp 3 BIAMIOBITHUM PO PaMHIM
3a0e3MeUeHHsIM JUTsT OOpOOKH OJIep)KyBaHUX JIaHWX 1 aBTOMATH3allil MpoIecy JOCITIDKEHb, a
TaKOXX JIesKe JIOTIOMDKHE YCTaTKYBaHHsI 1 TOCTYITHI HABYAITLHO-METOAMYHI MaTepianu (puc. 1).

YuboBo-MeTonMYHI MaTepiaau
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Pucynok 1 — CtpykTypHa cxema 1abopaTopHOTO CTeH/1a

3aie)KkHO B AMCHMILIIHK, [0 BUBYAETHCSA, 3MIHIOETHCS OO’€KT, MOXKE TaKOXK
3MIHIOBATHCS 1 pUIIaioBe 3abe3nedeHns creqaa. [Ipu iboMy B 3araibHii BapTOCT1 TEXHIYHUX
3ac00iB  J1TabOpPAaTOPHOTO CTEHJAa BApTICTh BHMIPIOBAIBHOTO YCTATKYBaHHS 3a3BHYail €
BU3HAYHOIO, a 0OCITyrOBYBaHHSI TIAPKY BUMIPIOBAIHLHHUX MPUIIAIIB 1 00 €KTIB, IO BUBYAOTHCS,
BEJIbMH TPYAOMICTKUM. MOXKIIMBOCTI €()eKTUBHOTO PO3B’S3aHHS 3a/1aui CTBOPEHHS Cy4acHOi
nmaboparopHoi 0a3u HAAAIOTh TEXHOJIOTIT BipTyalbHHUX iHCTpyMeHTIB National Instruments, 3a
JIOTIOMOTOFO SIKMX MOYKHA pO3poOIIsATH ya00Bi 1a00paTopii B TphOX BapiaHTax [4]:
— Ha OCHOBi aBTOHOMHUX JIA0OPaTOPHHUX CTEH/IIB;
— Ha OCHOBI JIOKQJTbHOT MEPEXi 3 OTHIM JIAOOPATOPHUM CEPBEPOM;
— Web-maboparopii 3 BUIIAICHUM JIOCTYIIOM.

Ilepumii BapiaHT — KoXXHe poOoye MiClle € KOMIUIEKTOM 3 00’€KTa JOCIHiIKEHb,
KOMIT'IoTepa 3 BOYIOBaHUM 0araToyHKI[IOHATPHUM MOJYJIEM BBOJY-BHUBOJY, Ha OCHOBI
AKOTO B cepenoBuili npoekTyBanHs LabVIEW cTBOpIOIOTECS pi3HOMaHITHI BUMIPIOBAIIBHI Ta
KepyBaJIbHI MPUCTPOI, MOJEIIOIOTHCS Pi3HI 00’€KTH 1 mporiecu. Take BUKOHAHHS JIOLUIBHE,
SKIO EKCIIEPUMEHTH 3 00’€KTOM BHMAraloTh TPHUBATHX 1 OE3MEPEepBHUX CIIOCTEPEIKEHb.
CtBOpeHHs 1TabOpaTOPHUX CTEHIIIB 3 BUKOPUCTAHHSAM TEXHOJIOTIl BIPTyaJIbHUX IHCTPYMEHTIB
JI03BOJISIE  OJIEpKAaTH psAA Oe3NepeyHrux TMepeBar MOPIBHSAHO 3 TPAIULIHHAM IIAXOJ0M,
OpIEHTOBaHMM Ha 3aCTOCYBaHHS aBTOHOMHHUX BUMIPIOBAJIBHUX MPUIIA/IIB 1 TPUCTPOIB:

— CTBOPIOBaHI J1a0OPaTOPHi CTEHM 1 PAKTUKYMH HA0YBaIOTh SIKOCTEH CYJYaCHUX YHIBEPCATLHUX
KOMIT FOTEPU30BAHIX POOOUMX MICITh, ITI0 JIETKO IMiIIAI0THCS MOJICpHI3aIlii 1 epenpoLTFOBaHHIO;
— 3 SBISIIOTHCS TIEpelyMOBH JUTsl yHi(IKaIlii cKiiay 1a00paToOpHOTo YCTaTKYBaHHS 1 porpam-
HOT'0 3a0€3IeUeHHS;
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— 3a0e3MevyeThcss MOXKIIMBICTh YPI3HOMAHITHIOBATH Ta YCKIIAHIOBATH 3aBaHHS;

— CTBOPIOIOTHCS IEPETYMOBH TSl 3SMEHIIICHHsI Yacy Ha BUKOHAHHS CKJIQHIIINX 3aBIaHb;

— 3 SBISIETHCS MOYKIIMBICTD YHI(IKYBaTH poO0Ui MporpamMu 1 HaBYaIbHO-METOJMYHE 3a0e311e-
YeHHs 31 CIIOPITHEHNX TUCIUILTIH Ha Pi3HUX Kadeapax i Gpakyabrerax;

— 3MEHIIYIOTHCS] BUTPAaTH Ha OHOBJIEHHS J1aD0OpaTOpHOi 06a3H;

— CIIPOIIYETHC 1 3/ICIIEBIIOETHCS 0OCITYTOBYBAaHHSI.

[Ipote yacTo mpeaMeToM BHBYEHHS a00 JOCITIDKEHb € YHIKATBbHUHN (i3MUHUN, MeXaHI4-
HUIA a00 1HIINI 00’ €KT, 00MaAHAHHS KM KOXKHOTO pOOOYOro MICISl HEMOXKIIMBO B TIPHHITHITI
a00 HETIPUIHATHO 3 EKOHOMIYHUX MPUYUH. Y MOIOHUX BHUIIAIKAX BUKOPUCTOBYETHCS APYIHii
BapianTt — B yaboparopii BUKOPHCTOBYETHCS OJIMH €K3eMIUIIp 00’€KTa i cepBep 3 MOJyJIeM
BBOJIy-BUBOTy. [IporpamHe 3a0e3neueHHs cepBepa OpraHi3oBye (hopMyBaHHS HEOOXITHHUX il
Ha 00’ €KT, BUMIPIOE 1 KOHTPOJTIOE HOTO peakilii, mpuiimMae i 00CIIyroBye 3aBIaHHS Bill KITIEHTIB
(pobounx wmice madoparopii). Ha kokHOMY poOOYOMY MiCIli BCTAHOBIIOETHCS TUTHKH KOM-
’I0Tep 3 MPOTPaMHUM 3a0e3MEeYEeHHAM Uil KepyBaHHS 00 €KTOM 1 TaOOpaTOpPHUM YCTaTKy-
BaHHSIM CepBepa, Ul OTPUMAHHS BINMOBITHUX EKCHEPUMEHTAIbHUX TaHUX, 1X O0OpOOKH,
Bi3yauizamii i peectpartii. Takuii miaxig g0 crBopeHHs n1abopaTtopiii eekThBHUIMA 1 pu podoTi
3 MOPIBHSHO MPOCTUMH 00’ €KTaMH, IPUIOMY, OUEBHIHO, IO PSIJ MIEPEPaXOBaHMX BHIIE Mepe-
Bar MOCHITIOETHCS, @ KPIM TOTO, 3’ SIBJISIFOTHCSI HOB1 TIO3UTHBHI SIKOCTI:

— 3HAYHO 3MEHIYIOTHCSI BUTPATH HAa CTBOPEHHS JTa0OpaTOpHOi 6a3u — OJJHOTO 00 €KTa 1 OJTHOTO
cepBepa 3 OJTHUM KOMIUIEKTOM TEXHIYHHMX 3aC00IB TOCHTH JUIs (DYHKIIIOHYBaHHS JlabopaTopii,
II0 CKJIQJIAETHCSA 3 JIECATKA pOOOUHX MiCIb;

— JI0JIaTKOBO 3HIKYIOTHCSI BATPATH Ha OOCITYrOBYBaHHS;

— 3’SBJISIETHCS. MOYKIIUBICTh CTBOPEHHS JIAOOPATOPHUX MPAKTUKYMIB 3 YHIKQJIbHUM 32 TEXHI4-
HUMHU XapaKTePUCTUKAMHU yCTATKYBAaHHSM, MPU3HAYEHUM JUISl TIPOBEJICHHS KCIIEPHMEHTIB i3
CKJIaTHUIMH, TIPAKTUYHO HEpEeaTbHUMH JUIS TUPAKYBAaHHSA 00 €KTaMU.

Tperiii BapianT — Web-naboparopii 3 BiigaleHUM JOCTYIIOM — Pealli3yloThCs IUITIXOM
JIOOTIPAIFOBaHHSI MTPOTPAMHOT0 3a0e3MeYeHHs Ta00paTopii 3 OJTHUM JTaOOPaTOPHUM CEPBEPOM.
Tyt MOXTMBO HAOYTTS PUHILIUIIOBO HOBHUX BIACTUBOCTEH:

— OJIMH CepBep II0JI000BO TMpAIfOrouoi BipTyalbHOI Jaboparopii (24 romuHu Ha 100y,
BKJTIOYAIOYM BUXIJIHI JIHI) 0OCITYroBy€e BENHMKY KUIBKICTh y400BUX Tpyn (akynsrery, BY3y i
HAaBITh JEKUIFKOX BY3iB, 30KpeMa — 1110 3HAXOATHCS B PI3BHUX MICTaX;

— 3’SBJISIETHCS MOKJIMBICTH BHKJIIOUMTH TYOJIOBaHHS B PO3pOOI HAaBYATbHO-METOJUIHUX
MarepiajiB Ha pi3HUX Kadenpax, haKynbTeTax i B yHIBEpCHTETaX;

— CTBOPIOIOTHCS YHIKaJbHI YMOBH JUISl aKTUBI3allii CAMOCTIHHOT pOOOTH CTYJEHTIB 3 AOPOTHM
YCTaTKyBaHHSM — BUKOHYBATH 3aBJaHHS MOXXHA B Oy[Ib-SIKUI CIYIIHUHA JUIS HAX Yac 3 Oyab-
SIKOTO MICIIs (HaBITh BHOYI 3 yZIOMa);

— Moxe OyTu 3MiHeHa (opma MpoBeaeHHs Ta0OPaTOPHUX 3aHATH — CTY/ICHTH BUTPAvarOTh Ha
BUKOHAHHS 3aBJIaHb CTUIBKH 4Yacy, CKUTbKHM KOKHOMY 3 HHMX HEOOXiIHO, 3aJI€KHO BiI PIBHS
3HAHb 1 HABUYOK;

— BUKJIAJIaui 3BUTBHSAIOTECS BiJl PYTUHHOT pOOOTH, MOXKYTh 30CEpPEUTHCS Ha TBOPUIl iHTEp-
nperartii MeTOJMK, IHAWBIAyaTi3allii 3aB1aHb 3 ypaxyBaHHSM HAsSBHOTO JIOCBITy BHUKIAIaHHS,
31i0HOCTE 1 HABUYOK CTY/ICHTIB.

Cnix 3ayBaXuTH, IO B TPOIECi HaBUaHHS MaiOyTHIN iHKeHep BHBYAE TEOPIkO 1 Mpak-
TUKY 1H)KEHEpHUX MUCUUILTIH. [IpakTh4Hi 3HaHHA 1 HABUYKU CTYIEHT OJCP)KY€e HA HAOUHOMY
piBHI (MaKeTH, CTEH/IH, 3pa3KH TEXHIKM TOIIO) TOJIOBHUM YMHOM B MpOIECi BUKOHAHHS J1a00-
PaTOPHOTO MPAKTUKYMY, B XOJIi SIKOTO ()OPMYETHCSI HAOUHE (TIPaKTHYHE) MUCIICHHS! IHKEeHepa.
Jlek1tiifHi 1 ceMiHApChKi 3aHATTA BiMOBITHO MOBUHHI 3a0e3medyBaT (popMyBaHHS 1 pO3BHTOK
a0CTPaKTHOTO IHXEHEPHOTO MUCIICHHS.
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Opnak, sK 3ayBakKyBaJIOCh BHIIE, JlabopaTtopHa (HaouHa) 6a3za BY3y pocratHbo
KOHCEepBaTHBHA Yepe3 MaTepiaibHi Ta THMYACOBI OOMEXEHHS 1 TOMY IPAaKTUYHO HE BCTHTA€E
BIZICTEXKYBAaTH OYpXJIMBUN PO3BUTOK TEXHIKH 1 HEMHHYYEe MOPAJIBHO 3acTapiBa€. A B 3MiH-
HUX PUHKOBUX YMOBAX, B SIKUX Mepexka CIeIiaTbHOCTeH 1 crierianizaniii TOBHHHA IBUIKO 1
Oe3mepepBHO aJanTyBaTUCS JIO 3allUTIB MPOMUCIIOBOCTI, peadbHa MarepiaibHa 06a3a BY3y
HE B 3MO3i MiATpUMYBAaTH y4OOBUI Tpolec HAa HAIEKHOMY piBHI. Y CHOTOTHINIHIH
E€KOHOMIYHIN cUTyaril 11l YUHHUKY 111e TOCHIIeHIIi 1 3aroctpeni. Cii TaKOX BiA3HAYHTH,
1[0 BiJICTaBaHHS MaTepiabHOT 0a3u BiJl BUMOT XUTTS € HE TUTbKH BY31BCHKOIO ITPOOIEMO}IO,
ajie 1 3arajbHOI0 MPOOJIEMOI0 B MPOMMCIOBOCTI Ta Ui PI3HUX OpraHizamii i ¢gipm, mo
3aiMarOTHCSI pO3POOKAMU HOBOI TEXHIKH.

CydacHi BipTyasbHI IHQOPMAIIHI TEXHOJIOTii JIO3BOJISIOTH ICTOTHO CKOPOTUTH IIeh
PO3pPUB 1 3 EKOHOMHUTH 3HauHi (PIHAHCOBI pecypcH, HEe 3HIDKYIOUH SKOCTI HaB4aHHS. CyTh IMX
TEXHOJIOTI B y40OBOMY TpPOIIECi MOJATAE B 3aMiHI CKJIAMHHUX 1 JOPOTUX pEaJbHUX 3pa3KiB,
MPUCTPOIB, SBUIIl TOIIO iX BIPTyaJlbHUMH EKBIBaJEHTaMH, IO PEATi3yIOTHCS MPOrPaMHUMU
3acobamu. JIoCTimKeHHs] TPUYMHHO-HACTIAKOBHUX 3B’S3KIB, IPOLIECH BHMipIOBaHH;I aHani3,
MOJICITIOBaHHSI 1 MPOEKTYBAHHSI (CHHTE3) MPUCTPOIB 1 CHCTEM CTYIACHT 3IHCHIOE Y BIIIOBIIHOMY
BIpTYaITbHOMY cepeHOBmm I1I0 TeHEPYEThCS lHTeI‘pOBaHI/IM 1HCprMeHTaJII)HI/IM MTAKETOM.

CydacHa CBITOBa BY3IBChKa IMPAKTUKAa Ma€ CTIHKY TEHJEHIIIO MMPOCYBAHHS BIPTyaJbHUX
TEXHOJIOT1i, IO MOCHJIIOETHCS B YyI0OBOMY Tporieci. 30Kkpema, y (paHIly3bKHX YHIBEPCUTETCh-
KuX y400BHX 1 HAYKOBHX JIaOOpaTOPisIX IMPOKO 3aCTOCOBYIOTHCS BIPTYalbHI BUMIPIOBAJIbHI
3aco0m (BipTyasbHi ocuuiorpadu, reHepaTopH, CIIEKTPOAHATI3aTOPU TOIIO) IS JOCIiJI-
KEHHs peabHUX mpoleciB. Taka * cHuTyalis, ajge B Habararo OUTBIIMX MacmTadax, Mae
MICII€ B aMEPUKAHCHKUX Ta POCIHCHKUX yUOOBUX 3aKIIa/Iax.

Arne, 3ayBaXUMO, 10 HE CJIJ] IIUTKOM BIJIMOBIIATUCH Bill TPaIWIlIfHUX 3acO0iB BH-
MIpIOBaHb, a JIMIIE HEOOXiHO aKTMBHO BUKOPHUCTOBYBATH KOMII IOTEpHI MOJeEIi 3aco0iB
BHUMIpPIOBaHb, BUMIPIOBATBHUX IpoLeciB 1 mpoueayp [2], [3].

[Tix yac cTBOpEHHS AMCTAHIIHHOTO KypCy MH Opi€HTYEMOCH Ha Te€, IO CTYACHTH
3MOXYTb BHUKOHYBaTH poOOTH SK y HaBYalbHii nabopatopii (y pamkax TpaguIiiHO
OPraHi30BaHOTO HABYAIHHOTO KYpCY), TaK 1 HAa BIACHOMY KOMII FOTEpi i1 4ac CaMOCTIHHO1
pobotu nmoma abo B iHmomy Micii. B pesymbrati Oyna oOpana ¢gopma HpakTUKyMy 3
KOMI ' FOTEPHUMHU MOJICITISIMH.

Tak, B pamKkax po3poOKu HaBYAJILHOTO Kypcy, OYyJ10 3MOJIeIbOBAHO BIpTYyaJbHY J1ab0-
paropito. Ha nanuii yac 1o 1a6opaTopHOro NpakTUKyMY BXOAUTh 4 1abopaTOpHUX poOOTH,
cepell AKUX podoTa 3 JOCTIPKEHHS eJIeKTPOKOHTAKTHOTO MaHomerpa tuiry DKM-1y, mMeroro
AKOi € 03HAHOMJICHHS 3 0y/JJOBOIO, CXEMOIO BKITFOUEHHS, POOOTOIO €IeKTPOKOHTAKTHOTO Ma-
HOMETpa, BU3HAYCHHS aOCOIOTHOI Ta BiTHOCHOI MOXHMOOK, a TaKOoX MepeBipka poOoTH
CUTHAJII3YFOUOTO MIPUCTPOIO.

JI7ist CTBOpEHHSI 03HAYE€HOTO BHILIE JTAO0PAaTOPHOTO CTEHa BUKOPHCTOBYBAIOCH Irpadiune
nporpamue 3abe3neucHHss LabVIEW ¢ipmu National Instruments (CIIA). ITaker LabVIEW
NPU3HAYEHUH TSl CTBOPEHHS BUMIPIOBAJIBHIX CHUCTEM 1 € TIPOrpaMHUMH 3aco0amH, siKi He0O-
XiHI mpu poOOTi B 00NacTi MOHITOPUHTY, BHIPOOYBaHb 1 BUMIpPIOBaHb. 3a JIOTIOMOTOIO
LabVIEW mosxHa cTBOproBaTy rpadidHi mporpaMu — BipTyallbHI IPHIIa/IH, 3aMICTh HAITHCAHHS
TPaJUIIHUX TPOTPaM.

PeanpHa mabopaTtopHa ycTaHOBKAa MICTHTh CaM €JIEKTPOKOHTAKTHHI MaHOMETp THITY
OKM-1y, maHoMeTp 3pa3koBuii okazyrouuii Tuiy M3, siki BCTAaHOBJIEHI Ha TiIPOCUCTEMI,
0 Ma€ BUIJISIT MACISTHOTO TIPECY, B SIKiM 3MIHIOETHCSI TUCK NUIIXOM OOEpTaHHS PYKOSTKH
Ta CUTHAJbHE JABOMNO3HUIIIIHE TabJo0, MIKII0YeHe 10 eNEeKTPOKOHTAKTHOTO MaHOMETpa, SKa
HaBeJIeHa Ha puc. 2.
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Pucynok 2 — Cxema mabopaTopHOi yCTaHOBKH

CropoekToBaHa BipTyasibHa JabopaTopHa poOOTa MOYMHAETHCS 3 TUTYIIBHOT CTOPIHKH
(puc. 3), sika MICTHTB JIOTOTUTI HABYAILHOTO 3aKJIaly, Ha3BY J1a00OpPaTOPHOI pOOOTH Ta TepeI-
0avae MOXKJIMBICTb 06paTH BapiaHT, SIKHUI 3aKpiHJ1eHI/1ﬁ 3a KOXXHUM CTYJCHTOM Y HaBUaJIbHIii
rpymi. Ilpu npoekryBarHi cTeHa Oy/I0 BPaXOBAHO BCi BUMOTH JI0 BUKOHAHHS Ta00PAaTOPHHX
pOOIT B TUCTAHITIMHIX Kypcax — IHIMBITyaTi3aIliio TPOILIECY HABYAHHS. B nabopatopny podoty
3aKJIa/IeHO 25 BapiaHTIB, sIKi 0OMEXYIOTh CUTHAIIbHI THCKH.
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NaGopaTtopHa pobota Ned
Aocnigwenys poGoTH enekTpoKOHTAKTHOTD MaHOMeTRa TUIy 3KM-1y
Bufiepimt sapiam 0
an‘ -

L4 | o

Pucynok 3 — 30BHIIIHII BATIISA TUTYIBHOI CTOPIHKH JTA00paTOPHOT pobOTH

[Tpu HaTHUCKaHHI HA KHOMIKY « BUKOHATH» CTYJICHT MEPEMIIIYEThCS 0€3MOCePEaHbO JI0
7mabopaTopHOi POOOTH 3TiTHO 3 OOPAaHUM BapiaHTOM. 3OBHIIIIHIN BUTJIS] CIPOEKTOBAHOI yCTa-
HOBKH IIPE/ICTaBJIEHO Ha puc. 4.

VY BipTyanbHI YCTaHOBIII MaHOMETPU BCTAHOBJICHI HAa TEXHOJIOTTYHOMY TPYOOTIPOBOI,
SKAM pyXaeTbesl pimuHa 1mix THCKoM. O0epTaloun pydky KepyBaHHS THCKOM B TPYOOTIPOBOI,
3MiHIOEMO THCK. Ha 11e pearyroTh MaHOMETpH, BCTAHOBJIEH] Oe3nocepeHh0 Ha TPYOOIIPOBO/IL.
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IIpvaka O.B.
5M py

[pu nocsirHeHH| MIHIMATBHOTO 200 MaKCUMAIIBHOTO THUCKY 3aITaTIOIOTHCS BINIOBIIHI JIAMITOYKH
CUTHAJILHOTO TabIIo.

NaGopamopHa poborna Na4

Pucynok 4 — 30BHIIIHIN BUIIIS] MaKeTa JIAOOPATOPHOTO CTEHA

B mporieci BUKOHaHHS CTYAEHT OKpIM IEpPEeBIpKH POOOTH CHTHAITBHOTO TalII0 TaKOX
BUKOHYE TTOBIPKY €IEKTPOKOHTAKTHOTO MAaHOMETpa 3a 3pa3KoBUM. Y MPOTpaMHiil 4aCTUHI Jia-
OopaTropHOi pOOOTH 3aKiaJieHi OCHOBHI MOXHOKM 000X MAaHOMETPIB, MPHUOMY Yy PI3HHX
BapiaHTiB BOHU BiIMIHHI.

[TpoTokon naboparopHOi pOOOTH CTyJEHTaM 3alpOIOHOBAHO 3armoBHUTH B Microsoft
Excel. OcHOBHI po3paxyHKOBi BUXiqHI JaH1 Ta (JOPMYyIH HaBEACHI B TEOPETUYHINA YaCTHHI
nabopaTtopHoi poOOTH.

Ha nanuii yac mpoIoBKy€eThCsI IIOMOBHEHHS MApKy BIPTYaIbHUX JTa0OPaTOPHUX CTEH-
B, IO TaCTh MOXKJIUBICThH CTYJCHTaM O3HAHOMHTHUCH 3 SKOMOTa OUTBIIO0 KUTBKICTIO MPH-
TaJliB 1 CUCTEM.

[TincymoByrO4M, MOKHA CKa3aTH, IO KOPUCTYBaHHS BIPTyaJbHHMH TPHIAIaMH Ja€
MOYJIUBICTD CTY/IEHTaM MOOAYHTH SK BUTISIIAIOTH Ta MPAIIOIOTh PeasbHi MPUIIAIH, 10 BHKO-
PHCTOBYIOTBCSI HAa CyYacHHUX BHPOOHHIITBAX, SIKI XapaKTEPUCTHUKH BOHM MalOTh, Ta T 4ac
BUKOHAHHS J1a00paTOpHHUX poOIT OTpUMAaTH HEOOXiTHI /11 MAOYTHIX iHKEHEepIB HABUYKH.

BuCHOBKH 1 IEPCIIEKTUBH IOIANIBIITIUX PO3BIAOK

Buxopucranas LabVIEW-texHonoriii mig yac peanizamii MOCTaBIeHOT 3aa4i J103BO-
JIAJIO B 3HAYHIN Mipi CKOPOTHTH 4ac, M0 BUTPAYAEThCS HA PO3pOOKY MPOrpaMHOro 3adesrie-
YeHHsI BUMIPIOBAJIbHOT YaCTHHH, iHTep(deiicy KOpUCTyBada, y KOPOTKHI TEPMiH OpraHi3yBaTh
BUMIPIOBAILHUN KOMIUTEKC. KpiM Toro, Cinii 3ayBakKuUTH, 110 HAYKOBUH TPAIIBHUK, SKAH HE
Ma€ HaBUYOK MPOTrpaMyBaHHS, 3/1aT€H CaMOCTIHHO MOOYIyBaT# B IHCTPYMEHTAJIBHOMY Cepe-
nosutri National Instruments BipTyanbHUI TIprTa L.

Ha panuii yac mpoBoauThCs po3poOKa BIpTyaJIbHUX BHUMIPIOBAIBHUX CHCTEM Ta
MPUIAIIB IS iX MOJAIBINOI pearizalii B AUCTAHIIIMHOMY KypCi 3 ITUCHUIUTIHA «MeTtoau
BUMIpPIOBAHHS (DI3UYHUX BEITHUUHY.
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O.B. IlIpyoka

Pa3pa0orka BupTyanbHbIX cTeH10B HAa 6a3e Ni Lab View jiis1 ncnosib30Banusi B TUCTAHIIMOHHOM 00yYeHUHU

B craThe mpejcTaBiIcH aHAN3 MPEAIIOCHUIOK CO3/TaHMS BUPTYAJIBHBIX JTa00paTOPHi JTsi 00yICHHUS CTYICHTOB
WH)KEHEPHBIX crieraibHocTel. [IpecTaBieHo onrcanue CIpOeKTUPOBAHHON 1a00paTOPHOW YCTAHOBKU IS
HCCIIEeIOBAaHMS paOOTHI AJIEKTPOKOHTAKTHOI'O MAHOMETPA.

Development of Virtual Stands on a Base NI Lab View for the USE in the Controlled from Distance Studies

In the article the analysis of pre-conditions of creation of virtual laboratories is presented for the studies of
students of engineerings specialities. Description of the projected laboratory fluidizer is presented research of
work of electro-contact manometer.

Cmamms naoiiwina 0o pedaxyii 17.07.2008.
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