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Promising directions of innovative technologies in education is computerized learning [1, 2].

The course "Safety in the field" refers to a normative disciplines and studied university
students to acquire knowledge, skills and competencies in order to perform effective professional
activity by ensuring efficient management of occupational safety at the sites of economic,
commercial, educational and research activities, the formation of liability students collective,
personal safety and awareness of the need compulsory exercise in full of all measures to ensure
industrial safety in the workplace [3-6].

For the best theoretical material and practical skills in the subject "Occupational safety in the
industry", students complete a series of labs of the above subjects [7-9], including laboratory work
No8 "Leakage current measurement of resistance of grounding device, soil resistivity, insulation and
electrical networks". During the execution of the said laboratory work the student must master the
technique of measuring the resistance leakage current of grounding devices resistivity soil and
isolation networks and electrical installations using instruments as well as read the rationing
permissible values of resistance leakage current of grounding devices and insulation resistance set
permissible limits [10].

Among the traditional forms of laboratory work on mock laboratory benches becomes
increasingly spread application of virtual laboratory stands on personal computers to solve the issue
of rationalization and intensification of training. This approach significantly enhances students'
access to a quality higher education, since application of virtual technologies while learning helps
ensure performance of laboratory benches large number of users simultaneously [11].

Fig. 1 shows a general view dialog proposed computer program virtual laboratory stand
"leakage current measurement of resistance of grounding device, soil resistivity, insulation and
electrical networks" secure certificate to work - the computer program [12], which are characterized
by detailed reproduction GUI virtual booth controls and the appearance of real plants, using a
mathematical model of relationships between the primary and output physical quantities.

Guidelines on the use of computer software virtual laboratory stand "leakage current
measurement of resistance of grounding device, soil resistivity, insulation and electrical networks":

1. Choose the "Theoretical information” from the "File" menu for exploring the theoretical
information on the laboratory work.

2. Draw or close to the theoretical information.

3. Choose the "Performance of work™ from the "File" menu. Then the picture appears overall
appearance of the stand.

4. Press "Measure resistance".

5. Use the virtual remove ohmmeter shows the resistance to ground measurement range x 1.
Write a table of measured values.

6. Press P> to switch ohmmeter a measurement range x 0.1.

7. With virtual remove ohmmeter shows the resistance to ground measurement range x 0.1.
Write a table of measured values.

8. Press P> to switch ohmmeter a measurement range x 0.01.

9. Use ohmmeter remove virtual displays grounding resistance measurement range x 0.01.
Write a table of measured values.



10. Find the average value of ground resistance on the results obtained in the claims 5, 7, 9.

11. Press P to go to ground resistance measurement measurement range X 1.

12. With virtual remove ohmmeter shows the resistance to ground measurement range x 1.
Write a table of measured values.

13. Press P to switch ohmmeter a measurement range x 0.1.

14. With virtual remove ohmmeter shows the resistance to ground measurement range x 0.1.
Write a table of measured values.

15. Find the average value of ground resistance on the results obtained in the claims 12, 14.

16. Press "Measurement of insulation resistance."

17. With virtual displays Megaohmmeter remove the insulation resistance between the
phases BC. Write a table of measured values.

18. Press P> to move to measure the insulation resistance between phases AB.

19. Consistently repeat claims 17, 18 for insulation resistance AB, AC, C0, B0, AO0.

20. With pressing <€ and P you can return to any phase of laboratory work and extend its
implementation and on any stage.

21. Save the spreadsheet file results in text format for further execution report by clicking
or selecting "Save Results” "File" menu.

» OxopoHa npaui B ranysi - /labopatopsa po6ova Ne8 “BumipreanHs onopy po3TiKaHHIW CTPYMY 3a3e MIHHYHX NPHCTPOIB, THTOMOTO ONOPY FPYHTY, i3... E]E]
dain

BHMIpIOBaHHS OIIOPY 3a3€MIEHHA i TPYHTY

\

BiMiprOBaHHS OTIOPY 3a3eMUTeHHS 1 IpyHTY| | Ne

BuMIpIOBAHHT OMOPY 130MALi] a3 Rx, OM

Fig. 1. General view of the dialog of the developed computer program of the virtual stand
for laboratory work "Measurement of the resistance of the current of grounding devices, specific
soil resistance, isolation of networks and electrical installations™

Before starting the laboratory work "Measurement of the resistance of the current of
grounding devices, the specific oil resistance, isolation of networks and electrical installations.”
Students are undergoing computers with a test check level [13-15].

Summing up the foregoing one can conclude that learning using the developed virtual
laboratory stand, computer test assessment and knowledge of students' knowledge is progressive,
the latest method that creates rational conditions for the verification of knowledge and training of
students and deserves its wide introduction into the educational process. Approximating our state to



integrate into the system of higher education of the World and European Community.

Link sources list

1. Topbattok C. M. 3acrocyBaHHA I1HHOBAIIMHMX TEXHOJOTIH HaBYaHHS SK YMOBa
edeKTHBHOI ajanTallii iHO3EMHHUX CTYJCHTIB Y BUIIUX HaBYAJIbHHMX 3akiianax Ykpainu / C. M.
I'opbattok // CydacHi iHpOpMAIIiiHI TEXHOJIOTIT Ta IHHOBAIIiHI METOJUKH HaBYaHHS Yy IiATOTOBIIL
(baxiBIliB: METOIOJIOT1s, TeOPis, JocBia, mpobdiaemu. — 2013. — Bum. 35. — C. 223-227.

2. Topbattok C. M. OcoOauBOCTI METOAMKHU TMPOBEAECHHS 3aHATh Ha Kadeapl MeAUYHOI
6ioJorii 3 iIHO3eMHUMH cTyAeHTaMu | kypcy MenuuHoro ¢axynsrety / C. M. 'opbaTiok // BicHuk
npo6sem Gionorii 1 meguiuuu. — 2013. — Ne 2. — C. 64-67.

3. bepestok O. B. OxopoHa mpami B raimy3i pafioTexXHIKH : HaBYaJIbHUHA mocioHuk / O. B.
bepestok, M. C. Jlememes. — Binnung : BHTY, 2009. — 159 c.

4. Tunosa HaByaJbHA IIPOrpamMa HOPMATUBHOI IUCHUILIIHU «OXOpoHa Ipali B rairys3i» s
BUINMX HaBYAJIbHUX 3aKkianiB. — K. : MOHMCY, 2011. - 15c.

5. Jlememie M. C. OcHOBM OXOpOHHM mTpari s ¢axiBIiB pagioTeXHIYHOro Mpodiio :
HaBuanpbHUN nociOHuK / M. C. Jlememes, O. B. bepestok. — Binnuns : BHTY, 2007. — 108 c.

6. JlememieB M. C. OcHOBH OXOpOHH Tpaimi ais (axiBIiB MEHEPKMEHTY : HaBYAJIbHHUM
nocionuk / M. C. Jlememwes, O. B. bepestok. — Binnuis : BHTY, 2009. — 206 c.

7. bepestok O. B. BuxopucranHs BipTyaJbHMX JaOOpPaTOPHUX CTEHAIB Ul NPOBEAEHHS
nabopatopHux poOIT 3 aucuumiing “OcHoBu oxoponu mpaii” / O. B. Bepestok // Marepiamu
MixHapoaHOT HAayKOBO-TIPAaKTUYHOI iHTEpHET-KOH(epeHii “IHHOBamiiiHI TexHoJorii B mporeci
nigroroBku (axieiis”’, 09-10.04.2016 : 30ipHuK HaykoBuX npank. — Binaums : BHTY. — C. 31-34.

8. bepestok O. B. BukopucTtanHs BipTyadbHOr0 Ja0OpaTOpPHOrO CTEHIA IS ITPOBEICHHS
nabopaTopHoi podoTr «JlocimKeHHsT epEeKTHBHOCTI OCBITICHHS Y BUPOOHUYUX MPUMILICHHIX) /
O. B. bepestok // [lenarorika 6e3nexu. — 2017. — Ne 1. — C. 35-39.

9. Bbepestok O. B. 3acrocyBaHHs BIpTyaJbHOr0 JaOOPATOPHOTO CTEHAY ISl MPOBEACHHS
nabopatopHoi pobotu “J{oCiiHKeHHS Ta OI[iHKAa METEOPOJIOriYHUX YMOB Ha pobounx micix” / O.
B. bepestok // Marepianu 2-i MixHap. HayK.-IpakT. IHTepHET-KoH(pepeHmii “IHHOBamiiiHi
TEXHOJIOTIi B mporieci miaroroBku ¢axismis”, 28-29.03.2017. — Biaaunsg : BHTY. — C. 68-71.

10. Oxopona mpami y ramysi. Jlaboparopuuit mpaktukym / €. A. bonmapenko, B. O.
Hponuak, P. d. Iynnsk, O. B. Koounsacekuii, O. I1. Tepemenko. — Binaums : BHTY, 2007. — 116
C.

11. Hupymeauk C. M. Komm’torepuszoBanuii nmabopatopuuii BipryamsHuii crenny / C. M.
Lupynsauk, B. 1. Pontanos // Bicauk Binaunekoro nomitexuiunoro iHctutyTty. — 2010. — Ne 4. —
C. 94-98.

12. bepestok O. B. Komm'rorepHa mporpama «BipTyalbHuid CTEHA i1 BUKOHAHHS
nabopatopHoi poboTu "BuMipiOBaHHS OHOpPY PO3TIKAHHIO CTPYMY 3a3eMJIOIOYMX MPUCTPOIB,
IIUTOMOTO OIIOpPYy IPYHTY, 130JAL1i Mepex Ta enekTpoycraHoBok'» ("OP_LR 8")/ O. B. bepestok //
CBimouTBO MNpO peecTpalilo aBTOpcbkoro mnpaBa Ha TBIp Ne 76877. — K.: MiHictepcTBO
€KOHOMIYHOI'0 PO3BUTKY 1 TOpriBil Ykpainu. — Jlata peectpanii: 15.02.2018.

13. bepestok O. B. Komn’roTepHa nporpaMa Jijisi TECTOBOI MEPEBiPKU PiBHS 3HAHb CTYACHTIB
/ O. B. bepesrok, M. C. Jlememes, I. B. Bimrak // Te3ucu HayKoOBO-TeXHIYHOI KOH]epeHIii
CTYJICHTIB, MaricTpiB Ta acmipaHTiB «lHpopmaThka, ynpaBliHHSI Ta INTYYHUH I1HTEIEKT», 26-27
mucronana 2014 p. — Xapkis : HTY «XIII», 2014. - C. 7.

14. bepestok O. B. IlepcnexkTuBu TECTOBOI KOMIT'IOTEPHOI NEPEBIPKU 3HAHb CTYIEHTIB 13
muciutuniay "besneka xkutrenismibHOocTl" / O. B. bepestok, M. C. Jlememes, M. A. Tomuyk //
Marepianu J1eB'siToi MiXKHAPOIHOT HAYKOBO-METOAMYHOI KOHpepeHIIil "be3neka )KUTTs 1 AisIbHOCTI
JIFOJIMHU — OCBiTa, HayKa, mpaktuka'". — JIpBiB : JIHY, 2010. — C. 217-218.

15. Bepestok JI. JI. TecroBa koMm’roTepHa MepeBipKa 3HAHb CTYIAEHTIB 13 JAUCIUIUTIHH
«Menmnuna miarotoBka» / JI. JI. bepestok, O. B. bepestok // HaykoBo-meTomu4Hi Opi€eHTHpHU
npodeciitHoro po3BUTKY 0coOMCTOCTI: Te3u nom. y4. [V Beeykp. Hayk.-meron. koHd., 20.04.2016. —
Binnaung, 2016. — C. 96-98.



