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IlepcneKTMBY 32CTOCYBAHHA BIPTYaJbHOI0 JIA0OPATOPHOIO CTEH/IA
JJIsI IPOBeAeHHS J1a0opaToOpHOI podoTH “JloCaiKeHHsI HANIPYT
HOTHKY i KpOKYy”

Binnuubkuit nayionanvHuii mexHiuHuil yHisepcumem

Anomayia. B pobomi poseasinymo nepcnekmusHicms 8UKOPUCMAHHS GiPMYANbHO20 1AOOPAMOPHO2O CMeHOa
0na eukonanusi nabopamopnoi pobomu “‘Jocrioxcenns manpye oomuky i kpoky” 3 oucyuniinu “OcHoéu 0XopoHu
npayi”’. Haeedeno 3azanvHutl ueisio ma HACMAHOBY WO00 BUKOPUCHIAHHS PO3POONEHOI KOMN HIOMEPHOL npozpamu
8IpMYanbHO20 1A6OPAMOPHO20 CMEHIa.

Kio4oBi ci1oBa: 0CHOBHM OXOpOHH Ipalli; JJabopaTopHa poOoTa; BipTyalbHUH 1a00paTOPHUI CTEH].

Use prospects of virtual laboratory stand for conducting a laboratory work "Voltage study of
touch and step"

Abstract. The use perspective of virtual laboratory stand for implementation of laboratory work "Voltage study
of touch and step” from discipline “Bases of labor guard” in work are considers. The general type and setting in
relation of the develop computer programs of virtual laboratory stand are leads.

Keywords: bases of labor guard; laboratory work; virtual laboratory stand.

IMpeamer «OcHOBM OXOpOHM TpAaIli» BITHOCHTHCSA JIO HOPMATUBHHUX JWCIMIDIIH 1 BUBYAETHCS
crynentamu BY3iB nmns HaOyrTs 3HaHb, YMiHb Ta KOMIICTCHI[IH 3 METOH BUKOHAHHSI €(EKTUBHOI
npoeciiHol MisTTbHOCTI 3aBIAKK 3a0€3MEUCHHIO PalliOHAIEHOTO KePYBaHHS OXOPOHOIO Tpalli Ha 00’ €KTax
€KOHOMIUHOI, TOCIIOJapChKOI, OCBITHBOI Ta HAYyKOBOI MisNIbHOCTi, (OpMYyBaHHS BiIIMOBITAILHOCTI Yy
CTYJICHTIB 3a KOJICKTHBHY, OCOOMCTY O€3IeKy Ta yCBIIOMJICHHS HEOOXiTHOCTI 000B’SI3KOBOTO 3/iMCHEHHS B
MOBHOMY 00'eMi BCiX 3aX0/1iB 3a0e3MeueHHsI BAPOOHUYO1 Oe3rekn Ha poOounx miciyx [1-4].

3 METOH Kpalloro 3acBOEHHS TEOPETHMYHOTO MaTepiady Ta OTPUMAaHHS MPAKTUYHUX HABHYOK 3
npeamery «OCHOBH OXOPOHHM Ipali», CTyIEHTH BUKOHYIOTb HM3KY Ja0OpaTOpHHUX POOIT 13 BUILEBKA3aHOI
JUCHMIUIIHY [5-7], B ToMy umcii JabopatopHy poboty Ne7 «JlociimkeHHs HAampyr IOTUKY Ta Kpoky». [linx
yac BMKOHAHHS BKa3aHOI JIaOOpaTopHOI poOOTH CTYACHT IOBHHEH JOCIIAUTH €JCKTPOOE3MEeKy IIij 4ac
onHO(a3HOro 3aMHUKaHHA Ha 3eMIIIO y TpU(a3Hii eleKTpoMepexi, BUABUTH XapakTep 1 CTYIMiHb 3MiHU
Halpyrn KpPOKY Ta JOTHUKY, & TaKOX CHJIM CTPYMy, IO IMPOXOJIUThH TIUJIOM JIOJIMHH, 3aJISKHO Bijg il
MicIie3HaXOKEHHS BiJHOCHO 3a3eMintoBaya [8].

Cepen TpaauuidHux (opM BUKOHAHHS JTaOOpaTOpPHUX POOIT HA MAKETHHX JIA0OOPATOPHUX CTEHJAX
BCe OLIBIIOrO PO3MOBCIOMKEHHS HaOyBa€ 3aCTOCOBYBAaHHSI BIipTyaJbHUX JAOOpaTOPHUX CTEHMAIB Ha
MIEPCOHATBHUX KOMII FOTEpax JJisl PO3B'sSI3aHHS MUTAHHS pallioHai3amii Ta iHTeHcudikaiii HapuanHs. Takuid
MiAXig CYTTEBO TMOTIMONIOE JOCTYH CTYAEHTIB A0 OTPUMaHHS SIKICHOI BHILOi OCBITH, OCKIUIBKU
3aCTOCOBYBaHHS BIPTyaJbHHX TEXHOJIOTIH TWiJ Yac HaBUaHHSA JOIOMarae 3a0es3leuyuTH MOXKIIHBICTH
BUKOHAHHS pOOOTH 3 Ta0OPaTOPHUM CTEHIOM BEJHMKIH KiTBKOCTI KOPHCTYBadiB OJHOYACHO [9].

Ha puc. 1 moka3aHo 3arajJbHUI BUIJIAA JIIiQJOTOBOIO BiKHA 3alpOIOHOBAHOI KOMIT FOTEPHOL
IporpamMy BipTyaJbHOIO J1a0OpaTOpHOTrOo cTeHaa «JlociimkeHHs Hampyr AOTUKY Ta KPOKY», 3aXHINEHOL
CBIJIOITBOM Ha TBip — KOMIT IOTepHY mporpamy [10], sika XapaKTepu3yIOThCs IETAIBHUM BIATBOPCHHSM B
rpadiuHOMy iHTEepdeici BipTyalbHOIO CTEHJAa €JIEMEHTIB KepyBaHHS Ta 30BHINIHBOTO BUTJSILY PEaNIbHOT
YCTQHOBKHM, BUKOPHUCTAHHS MAaTEeMaTHYHOI MOJEJNi 3aJIeKHOCTEH MK TIOYaTKOBHMH Ta BHXiJTHHUMH
¢isnunnmu BenmunHamd. Jlana mabopatopHa poOoTa € TakoX CKJIaJOBOI0 YaCTHHONIO BIPOBAHKEHOTO
JUCTAHIIMHOTO Kypcy 3 penaMeTy « OCHOBH OXOPOHH ITPAIli».

HacranoBa 110,10 BUKOPHCTaHHS KOMIT'FOTEPHOI IIPOrpaMu:

JlaGoparopHa poOoTa Mae y CBOEMY CKIIa/Ii JIBa 3aBIAHHS.

1. Hocniguty xapakTep 3MiHU:

a) HampyTH KPOKY 3aJIC)KHO BT MICII€3HAXOKEHHS JIFOTMHY BiTHOCHO 323E€MIIIOBAYa;



0) cuiM CTpyMy, IO TPOXOJUTH T1JIOM JIFOJIMHU, 3AJIEKHO Bijl 3MiHU HAIPYTH KPOKY.

1.1. Bubpatu myHkT "Bukonanus poboru" i3 mento "®aiun". [Ipu 1mpoMy cTEHI 3HAXOIUTHCS B
MOYaTKOBOMY ToJokeHHI. Bumukaui "3ambikanue" Ta "CeTp" 3HAXOIATHCSA Y BUKIIOUEHOMY (HMXKHBOMY)
nonoxenHi, nepemukad "Ux — U," — B cepennpomy monoxenni, Mk ingexcamu "Ui" 1 "U," mepemukau
MIiCIIe3HaX0PKEHHS JIFOJMHHU BITHOCHO 3a3eMJIFOBava — Yy MOJI0kKeHHi 1",

1.2. BubpaTtu cxeMmy 3 METOI BUKOHAHHSI 3aBJJaHHsI, HATUCHYBIIN JJIs1 ITLOr0 KHOMKY "JlocIiKeHHS
Hanpyru kpoky". [Ipu upomy BuMukau "CeTs" HepeBOAUTHCS B poOoUe (BEPXHE) MOIOKEHHS i BMUKAETHCS
Hagmuc "10 kB", oo cBiTYMTH PO MOJABaHHS HANPYTH HA CTCHM;, BUMUKaU "3aMbIKaHue" MEePEeBOANTHCS B
pobode (BEpXHE) IMOJIOKEHHS TPH IbOMY BMHUKAEThCS: CHTHAJBHA JaMIla MICIlsl 3aMUKaHHs 1 "BOTHI, 110
OikaTp", IMITYIOYM pO3TIKAaHHS B 3eMJi CTPyMy dYepe3 3a3eMIlioBad OIMOpHW JIiHil eneKTporiepenayi,
nepemukad "'Ux—U;" 3 cepenHbOro MONOXKEHHS MNEpeKIrovaeTsesi B monoxenHs "Ux", mpu oMy
BMHUKA€ThCSl CUTHAJIbHA JIamIla Ha KpuBid cuHBbOrO Kojibopy "Ux" Ha Tpadiky B HeHTpi cTeHna i jJamma
KOHTYpY JroauHu "1" 3BepXy maHesi cTeHJa npy 1i BigAaieHH] B 3a3eMIIIOBa4a Ha JUCTAHLIII0 OAWH KPOK.

1.3. 3amucat MOKa3W MijiaMIepMeTrpa 1 BONBTMETpa MpH JIAHOMY MOJOKEHHI MepeMUKadiB B
Tabnuio (y BiKHI Iporpamu).

1.4. Hatucuyru kHoriky P> . [Ipu npoMy nepemMrKad nepeBOAUThCS Y OJIOKEHHS "2", He 3MIHIOI0UN
HOJIOKeHHS IHIINX IepeMHMKadiB 1 BUMHUKaudiB. Bmmkaerscs npyra nmamma Ha kpuBiii "Ux" 1 KOHTYp
momunu 2",

1.5. 3anucary mokasu MimiaMepMerpa i BOIbTMETpa.

1.6. HatucHyTu kHONKy P>, mepeMHKaroun nepemMukay y nonoxkensas "3", "4", ..., "11", koxHuit pa3
3aHOTOBYIOUM TIOKa3W MijliamriepMeTpa i BoiabT™MeTpa. [lonokenHs "11" BinmoBimarume NUCTaHIIIFOBAHHIO
JIFOMHY BiJl 3a3eMIII0Bava Ha Bifgcranb 20 M 1711 BeIMYMHU KpokKy moauau 0,8 M (Ha rpadiky mo Bici aberuc
BiJIKJIaJIa€THCS BiJICTaHb B METPaX, IO Bici OpIMHAT — HAIIPyTa KPOKY).

1.7. 30epertn Tabmmio pe3ynbTaTiB y ain TekcTroBoro Qopmary 3 METOI IOAajbIIoro
odopMIIeHHS 3BITY, HATUCHYBIIH KHONKY (&) a00 BHOpaBIM NyHKT "30epertu pe3ynbraru’ MeHio "daiin".

2. JIOCIiIUTH XapakTep 3MiHU:

a) HAIIpyTH JOTHKY 3aJIeKHO BiJl MiCLIENIOJIOKEHHS JIFOAMHH BiJHOCHO 3a3eMJIIOBAYA;

0) cTpyMy, 1110 TPOXOUTH TLIIOM JIFOJTUHHU, 3aJI€IKHO BiJI JIii 3MIHHOT HAIIPYTH JTOTHKY.

2.1. BuOpatu nyHkr "BukonanHs poOotu" i3 menro "daiin", 1o NpHBEAE CTCHI B BHXIIHE
MOJIOXKEHHS (IuB. 1. 1.2).

2.2. Bubpatu cxemy 3 METOI BUKOHAHHSI 3aBJIaHHS, HATUCHYBIIIN IS I[LOT0 KHOMKY "JloCIiIKeHH S
Hanpyru notuky". Ilpum npomy mepemukad "Ux — Ux" i3 HEHTpaJIbHOTO TOJOXKCHHS MEPEKIIOYUTH Y
nonoxkeHHs "U," 1 BMHKA€ThCsl CUTHANIBHA JIAMITA HAa KPUBIHM 3€JIEHOTO KOJNBOPY 1 JaMIia KOHTYpPY JIFOJUHH
"1" (BHM3Y MaHeNi CTeH 1a) il Yac 3HaXOKEHHS JTIOIMHHA Oe3M1ocepeTHHO Ha 3a3EMITIOBAYI.

2.3. 3amucatd MOKa3W MijiaMnepMerpa i BOJBTMETpa MPH JAHOMY MOJOXKEHHI NEepPeMUKadiB B
Tabmuio (y BikHI Iporpamu).

2.4. Harucuytu KHONKY P>, IepeMUKaOuM MEepeMHUKay MMOCIiI0BHO y nojoxeHHs "2", "3", ..., "11",
KO)KHUI pa3 3aHOTOBYIOUM IIOKa3W Mimammepmerpa 1 BompTMeTpa. Ilig udac mepemuKaHHs B Till ke
MOCTITOBHOCTI BMUKAIOThCSI CHTHAJIBHI JIAMITH KOHTYPIB JIFOJIMHU 1 HA KPHUBIH.

2.5. 30epertn TabmMuio pe3yibTaTiB y Qaiin TekctoBoro ¢opMaTy 3 METOI MOJANbLIOrO

oopMIIeHHS 3BITY, HATHCHYBIIH KHONKY (&l a00 BOpaBim myHKT "30epertu pe3ynsraru” MeHto "daiin".
& ; : ; ~lofx]
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JI0CAiTKRHHS HAPYTH KPOKY

Puc. 1. 3araapHui BUTJIAT
JliaJI0rOBOTO BiKHA po3pobIeHOT
KOMIT'FOTEpPHOI ~ TPOrpaMd  BipTyaJIbHOr'O
7a0OpaTOPHOrO  CTEHAA ISl TPOBEICHHS
oot H‘“ oo e e naGopaTopHoi po6oTH ““JIoCIiIKEHHS HAMPYT

JIOTUKY 1 KPOKY”




[lepen moyaTkoM BUKOHAHHS JlabOpaTOpHOI poboTH «JlocHiKeHHsI HAmpyr JOTHKY Ta KPOKY»
CTY/ICHTH ITPOXOSATH 3a JOMOMOTOI0 KOMIT FOTEPIiB TECTOBY MEPEBipKy piBHs 3HaHb [11-13].

Takum 4MHOM, HaBYAHHS 3a JIONOMOTOIO 3allPOIIOHOBAHOTO BIPTYalbHOTO JJAOOPATOPHOTO CTEH/A,
KOMIT FOTEPHOI TECTOBOI OLIIHKH Ta TIEPEBIPKU 3HAHD CTYJ/ICHTIB € MMPOrPECUBHUM, HOBITHIM METOJIOM, SIKHIA
CTBOPIOE palliOHAJIbHI YMOBH JUIsl TIEPEBIPKMA 3HAHb Ta HABUYaHHS CTYICHTIB 1 3aCIyrOBYe Ha 1i IIMpPOKE
3aMpoBaPKyBaHHS B HABYAIBHHN MpPOIEC, 0 HAOMM3WTh Hally KpaiHy 10 iHTerpaiii B CUCTEMY BHIIIOI
OCBITH CBITOBOr0 Ta €BPOIEHCHKOrO CIIIBTOBAPHCTBA.
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