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BIPTYAJIbHI TIPUJIAJIM Y BUMIPIOBAJIBHINA JTABOPATOPIi

B craTTi po3rIsHYTI MiIXOMH IIOAO MOMIYKY AJbTEPHATHBHHUX CIOCOOIB BJIOCKOHAJICHHS
IapKy 3aco0iB BHMIPIOBAIBHOI TEXHIKM IUIIXOM pO3POOKH BIPTYalbHHX BHMIpPIOBaJIBHAX
NPHIAAIB, PO3IIUPEHHS 3aCO0IB iX CTBOPEHHS Ta CMOCOOIB 3aCTOCYBaHHS, HABEACHUH MPUKIAT
BUKOPUCTaHHS BIPTYyaJbHUX BHMIPIOBAIBHUX NPWIAIIB Yy HaBYAIBHOMY IPOLECi B SKOCTI
BipTyaJIbHOI BUMiproBasIbHOI Jaboparopii. r.: 1. Bibmiorp.: 9 Ha3B.
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BipTyaJlbHa BUMIpIOBaJIbHA J1a00paTopis.

IMocranoBka mpodJjeMu. AHai3 Cy4acHOrO CTaHy BHMIPIOBAIBHOT
TEeXHIKU Ta TeHJAEHIIIH 11 MOAaIbIIIOT0 PO3BUTKY CBITYHUTH MPO T€, IO MOPST 3
PO3pOOKOIO Ta YIOCKOHAJICHHSIM TPAAUIIHHUX BUMIPIOBAILHUX MPUIIAAiB BCE
OlIpIIOrO 3HaYEeHHsI HaOyBa€e TOCUTH HOBHUIl HANPsSMOK, a caMe po3podka, Tak
3BaHUX, BIpTyaJbHUX BUMIPIOBAIEHUX TPUITAIIB.

LlpoMy crpusie, mo-mepie, 3HAYHUA MPOrpec B PO3BUTKY 3aco0iB
enekTpoHHO-o0uncroBanbHOI TexHikd (EOT), BHacHiZOK SKOTO MEepCOHANBHI
kommr’torepu (I1K) mpakTiuHO crany HEoOXiHUM IHCTPYMEHTOM IH)KEHepiB,
HAyKOBIIIB, BUKJIAgadiB; MO-Apyre, MapkK 3aco0iB BUMIPIOBAIFHOI TEXHIKH
(3BT) momoBHIOEThCS Ta BITHOBISETHCS HE TAaKUMH TEMIIAMH, SIK TOTO
NOTpeOyIOTh CyYacHi BAMOTH; ITO-TPETE, TIOPYIICHHS IHTEerpalifHuX 3B’ 3KiB 3
kpaiHaMn konumiHboro CPCP 3HauHO yCKJIaZHIOE MPOIEC PO3POOKH, a
roJIOBHE — BUPOOHHUITBA cydacHHX 3BT.

Bce me morpelye momyKy ambTepHAaTHBHUX CIOCOOIB BIOCKOHAIECHHS
napky 3BT, Hampukiaa UUIsIXOM pO3pOOKH Ta CTBOPEHHS BIPTYaJIbHUX
BUMIPIOBATbHUX TIPHUIIAIIB.

AnaJji3 nmyOaikauniii. Po3Butok 00YHUCIIOBAIBLHOT TEXHIKH,
KOMIT'IOTEpPH3allisl yCiX rajy3edl HapoJHOI0 TOCHOJAapCTBa, HALITOBXYE Ha
IYMKY TIpO BUKOPHUCTAHHS MOTYTHBOTO TEXHOJOTIYHOTO IOTEHINATy
KOMITIOTepH3allii B CIpaBi yIOCKOHAIEHHS TMpOIECy BUMIPIOBaHb Yy
MexarpoHHuX cuctemax [1]. Tlomryku pilieHHS TpPUBETH 10 HEOOXiAHOCTI
CTBOPEHHS BIpTyaJIbHUX NPWIIA/IIB, aHAJIOTH SKUX BXKE ICHYIOTb 32 KOPJIOHOM 1
JIEMOHCTPYIOTh BEIIMYE3HI IepeBard Iepell, TaK 3BaHUMH, TPAAUIIHHIMHU
MpHJIaIaMH.

PosristHeMo fesiki mepeBard BipTyaldbHUX MpWiIaniB. BipTyambHICTH
MpUJIaniB BU3HAYAETHCS THM, IO BOHH HE € MPOMECIOBHMH BHUpoOaMH y
BUTIAI TMOCTIHHO ICHYIOYMX 00'€KTiB, a € THMYacCOBUMH O0O0'€KTaMH,
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NPU3HAYEHUMH Uil pIIeHHS 3a7ad  KOHKPETHOTO  BHMIPIOBAJILHOTO
eKcriepuMenTy [2].

IMpu TpamuuiiiHoMy NpPOBENCHHI BHMMIPIOBAHb IPHWHATO BH3HAYATH
3Ha4YeHHA Tiel 200 iHII01 (i3WIHOT BETHYHNHH 32 TOTIOMOTOIO CIIEHiali30BaHOTO
BUMIPIOBAJIBHOTO TPWJIAAY, IO SBJISIE COOOI0 KOHCTPYKTHBHO 3aKiHUEHY
CHUCTEMY BH3HAYCHOTO (YHKIIOHATHHOTO NpPU3HAYEHHS 3 3a37ajeriib
(DiKCOBaHMMHM  MOJJIMBOCTSIMH ~ CIIOJYYCHHS 3  IHIIMMH  IPUCTPOSIMH.
BigMiHHOIO — mepeBaroro  BIpTyallbHHX  BUMIPIOBAJbHUX  TNPHIAIIB €,
HacaMIlepell, yHIBEpPCAIbHICTh TaKUX MPWIAAIB i, IO HE MEHII BaXXJIUBO,
NPaKTHYHO HEOOMEKEHWI MOTeHLiasl 100 PO3MIMPEHHs (QyHKIIOHATBHUX
MOJKJIMBOCTEH BUMIPIOBATBHUAX MPHIAAiB, IpUIOMYy 0€3 3MiHH amapaTHOTO
CKJIQJy TpWIAAIB, a TUIBKA 3a pPaxyHOK YJOCKOHAJIEHHS IPOTPaMHOTO
3abe3neuenns [3, 4].

IcHye pekinbka OCHOBHMX HANpPSIMKIB BHKOPHUCTAHHS JIOCSATHEHb
KOMITIOTEPHOI TEeXHIKM Y YAOCKOHAJeHHI MpOIleCy BHMIpDIOBaHb, a came
PO3IIMPEHHS] MOXJIMBOCTEH BXKE ICHYIOUHX aBTOHOMHHX ITPOMHCIIOBHX
BUMIPIOBAJIbHUX TPHIANiB, PO3poOKa 1 peaizallis KOPUCTyBaueM HOBHX
BHUMIPIOBAJIbHUX TPHJIAMAIB, IO ICHYIOTh BIpTyasllbHO, TOOTO 0e3 (i3maHOrO
BTUICHHS Y BUIUIS/II peaIbHO ICHYIOUOTO TEXHIYHOTO MTPHUCTPOIO.

Jnsa peamizarii mepmoro HampsSMKYy MOXHA BHKOPHCTATH MTPOMHUCIIOBHN
BUMIPIOBaJIbHUI NpWIIaja 31 CTAHAAPTHUM HPUCTPOEM crioiydeHHs: 3 EOM —
yHipikoBaHUM  iHTepdeiicom. Ilmara 3  aHajoriuHUM  iHTEpdelicom
BCTAHOBIIIOETHCS B KOMIT'IOTEp, 110 MOBUHHUH OYTH OCHAIIEHUH BiIMOBIAHUM
NpOrpaMHHUM 3a0e3ledyeHHsM Juis 300py i 0oOpoOkM JaHMX, IXHBOTO
MIPE/ACTABICHHS B 3pYy4Hil I KopucTyBada (OpMi, a TaKOX KepyBaHHA
CaMUM BHUMIPIOBUIBHUM IpWIaZoM. TUM caMuM, A0 BHMIpIOBJIBHUX
MOJKJIMBOCTEH TpWIIay MOMAIOTHCS MOTYTHI OOYHCIIOBaNBHI, Kepyrodi i
rpagiyHi MOXJIMBOCTI KOMITIOTEpa W y TIACYMKY BHUXOIUTh HOBHH
BipTyanbHUII npwiang, SKAH Mae Habarato OUIBII MOXIIMBOCTEH, HIK
TpaguuiHui npuinan. Hampukian, mapa reHepaTop-BOJBTMETP Y 3aJIEKHOCTI
Bil IPOrpaMHOro 3a0e3MeUeHHs] MOXKE MEPETBOPUTHUCS B aHANI3aTOP CIIEKTPa,
BUMIpIOBaY MePEXiqHuX MmporieciB Tomro [5].

B npyromy HanpsMKy 3acTOCYBaHHsS KOMITIOTEPHOI TEXHIKHM y CHCTEMax
aBTOMATH3allii BUMIpPIOBaHh KOMITTOTEP CTa€ OCHOBHHM MOIYJIEM BipTyaJIbHOI
BUMIPIOBJILHOT ~ amapaTypd, IO MpEACTaBisie co00r0  (QyHKI[IOHAIBHUI
€KBIBJICHT BHUMIPIOBATHHOTO TPHUJIAAY, JIOTTIHA CXeMa SIKOTO TOBHHHA OyTH
po3pobieHa B IEpPioJ MPOCKTYBaHHS CKCIIEPUMEHTY 3 OOJIIKOM HOTro
cnerdiyanx BuUMor. lle nocsraeThCs NUISXOM JOJaBaHHS 0 KOMITTOTEpa
Oarato(p yHKIIOHATFHUX 200 CHEMiaNTi30BaHUX IUIAT PO3IIMPEHHS i OCHAIICHHS
X HEOOXiTHUM IpOrpaMHKM 3abe3neueHHIM. BipTyanbHi npuiiaam, peanizoBani
y Buai OaraToQyHKOIOHANFHUX IUIAT PO3IIUPEHHS [0 MEepCOHATBHUX
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KOMM'IOTEpPIB, MAIOTh OUIBIIY YHIBEPCAJBHICTh Y MOPIBHSHHI 3 POMHCIOBUMHU
npuiagamu [6, 7].

Mera crarri. JlaHa CTaTTs MpUCBSYCHA TMOIIYKY albTEPHATHBHHUX
croco0iB BAOCKOHAJICHHA MapKy 3aco0iB BUMIPIOBATBHOI TEXHIKH MUIIXOM
PO3pO0OKH BIPTYaJIbHUX BUMIPIOBAJIbHUX HPUIIAJIIB.

BipTyaabHa BumiproBaabHa Jadopartopis. BipryansHi npuianm 3qaTHi
TIOBHOIO MIpOIO 3aMiHMTH TPaaMIiiiHI BUMIpIoBajbHI 3aco0u (ocmuorpadmu,
BOJILTMETPH, QHANI3aTOpU CIEKTPY TOIIO). BakiIMBO0  0COOIMBICTIO
BIPTyallbHOTO MPHUJIALY € TE, IO PO3pOOIICHA i BIATBOPEHA Ha eKpaHi MOHITOpa
MPOrpaMHMM IIJISIXOM 30BHIIIHS AHENb Py MOXKE MOBHICTIO KOIIIOBATH
MaHeIb TpaauLiitHoro 3aco0y BUMipioBaHb. KpiM Toro, Ha BiqMiHY BiJ maHemi
VIPaBIiHHS TpaJWLidHOrO TpWIaxy Taka BipTyaJdbHa IaHENb MOXe
KOperyBaTHCS 5K Ha eTall MPOeKTyBaHH, TakK i B MPOIIECi eKCIUTyaTallil.

PosrisiHemo  noknmajHime TepeBarw BipTyaldbHOTO mpmiany. Tak,
BapTICTh BIPTYAIBHOTO TPHIIAy CKJIAJIAETHCS 3 BAPTOCTI IBOX KOMIIOHEHTIB:
BapTOCTi KOMIT'IOTEpA 1 IIaTu 300py MTaHUX.

HasBHICTE TEPCOHATBHOTO KOMITIOTEpa — HEOOXiAHMH aTpuOyT
CyJacHOCTi, TOMy OyZE€MO pO3IIIAJaTH HOTo SK BXKE ICHYIOUMI KOMIIOHEHT
BIPTyallbHOTO  BHMIPIOBAJILHOTO TpHiIagy. BiAnoBigHO 1O  Cy4acHHUX
MDKHApOJHHX pPEKOMEHIAIid 3 yCTaTKyBaHHS po00OYOTo Micus iHXeHepa
MeTpoJiora HasBHICTE [TK € HeoOXiTHIM eITeMEHTOM.

ITara 300py maHUX y BHII (PI3HYHOTO 00'€KTA SABJISIE COOOIO HEBEIUKUI
NPUCTPIH 13 3a7aHOI0 BUPOOHHKOM KUIBKICTIO BXOMIB 1 BHXOIIB, TOOTO €
IBTEPHATHBOIO HAOOPOBI CKJIAJHUX HPUCTPOIB 1 KOMIUIEKTYIOUUX PEAbHOTO
npunany. BupoOHMUTBO Iath 300py MAaHUX JEIISBINE, HDK NpUIany B
IUTOMY, IO MiZTBEPXKYIOTh OPIEHTOBHI 1iHW. Hanpukiam: BapTicTh CydacHUX
MUPPOBUX BOJNBTMETPIB, y 3AJEKHOCTI Bi THIB 1 METPOJOTIIHUX
XapaKTEPUCTUK IIPHJIAJIiB, MOXE IIEPEBUIYBAaTH BapTIiCTh IUIATH 300py AaHUX
Ha H(}pPOBi BOIBTMETPH Mailke y IecsITh pasiB.

Hapiftnicte mpumamy, y WTOMY, CKIAAa€Thcs 13 CYMH HaIifHOCTI
OKpEMHX, aJie B3aEMOIIOB’S3aHUX y €IUHE I[iJIe, 3aKIHYCHUX KOMIIOHEHTIB.
HapifiHicTh TIEpCOHATBHOTO KOMI'IOTEpA 3aja€ i rapanTye (ipma-BHPOOHHK.
[Tnata 300py AaHMX, MO CYTi, € OKpPEMHM 3aKiHUEHHM IPUCTPOEM 1 Ii
HAJIAHICTD BUIIE HAOIHHOCTI CTAaHIAPTHOTO BUMIPIOBAJIHHOTO MPIIIALY 3a
PaxyHOK BiICYyTHOCTI I0JJAaTKOBHUX IPHUCTPOIB 1 3B'I3KIB MDK HUMH.

OOGcCiyroByBaHHS CKIAQAHUX BEIWKOTaO0APUTHUX MPHUCTPOIB, MPHIALIIB i
CHCTEM BHMara€ BEJIMKHX BHTpAaT 4acy, 3aco0iB 1 BHCOKOKBalli(hiKOBaHOTO
obcnyroByrodoro nepconaiy. [lnara 360py JaHUX BIIPI3HIAETHCSA MPOCTOTOIO Y
BUKOPHUCTaHHI i 00CIyroByBaHHI, a TAKOX 3aBASKH HASBHOCTI B IPOIPaMHOMY
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3a0e3reuyeHHl CHUCTEMH MilKa30K, po00Ta 3 BIPTyaIbHHUM MPUIAJIOM He
nmotpelye BT omeparopa CrielialbHIX 3HaHb.

3HayHO nepeBaroro Bukopuctanus [1K y ckiaji BIpTyaabHOTO HIPHIIATLY
€ MOXUIMBICTb CTBOpPEHHS MAaKCHMAIBHO [pYKeTroOHOTo iHTepdeiicy mis
orepatopa. 3py4YHHUH 1 3pO3YyMUIMHA PEXHMM IMiIKa30K, 3BHYHE O(GOPMIIEHHS
MepeAHbO]1 MaHeNi, MOXKIIMBICTS TOMIHATH KOJIIPHY Tramy, yce Iie i 6arato 4oro
IHIIOTO pOOWTH BIPTYaJbHUH MpWIaJ EPrOHOMIYHUM 1 THPUEMHHM JUIS
KOpHUCTYyBaya.

[IpoctoTta  miamory, MOMJIMBICTH  IIBHAKOI  mepekoHpiryparii,
BOyZOBaHUil amapaT OOpOOKHM JaHUX JO3BOJISIOTH CTBOPIOBATH HA OCHOBI
MEPCOHATBHOTO KOMITHOTEpa 1 IuaTe 300py maHUX Oe3iiu pi3HOMAaHITHHX
THYYKMX  BHMIDIOBAUIBHHX  CHCTEM. [IBunka, HerpoOieMaTH4Ha
B3a€MO3aMIHHICTh IIaTH 300py JaHUX, MOXIJIHBICTH IyOIFOBaHHS OCOOIHBO
BR)XJIMBUX CIIEMEHTIB BHMIDIOBJIbHUX CHCTEM, IIHPOKI MOJKJINBOCTI
MOHITOPUHTY ¥ 00pOOKM CHTHalTy, MOXJIUBICTh TNepenadi iHpopMmailtii, K y
JOKANBHINA, Tak i TIobanbHI Mepexi — yce Iie BKa3ye Ha YHIBEpCalbHICThH
BIpTyalbHUX BUMIPIOBAIBHUX MPHUIIAIIB.

Are BHUKOpPHCTAaHHS BIPTYaIbHUX TMPWIANIB TOKH 3ycTpidae [esKi
TpyaHoini. OfHA 3 HUX HOCHUTh YHCTO CyO'ekTHBHUI xapakrep. lle 3Buuka
po0OTH 3 IprIIaiaMy, [0 MAIOTh 3BHYAIHI OpraHd YIpaBiIiHHS i G10KH 300py
1 mpencraBieHHs iHpopMmalil. 30epeKeHHIO 1i€l 3BUYKU CIIPHUSE 1 MOJITHKA
(hipM, 0 BHPOOISAIOTH TPAAUIINHY KOHTPOJIHHO-BUMIPIOBAIBHY amnaparypy.
Anaii3 TEeXHIYHMX MOXJIMBOCTEH HaWOUIbII CydacHIMMX ociuiorpadis,
TeHepaTopiB CUrHaiB 1 iHmMMX npwiaaiB takux ¢ipMm, sk "LeCroy" (cepiit
93LC, reneparop curranieB LW420A), "Tektronix" (cepiit TDS 500C/700C i
pan inmmx), "Hewlett-Packard" (INFINIUM) nokasye, 1mo 3ragaHi npuiaaa
(hakTHYHO peami3yloTh BUBEPHYTY KOHIICMIIO BipTyaJbHUX IHCTPYMEHTIB,
KOJIM BUMIPIOBAIBHUH TPHJIa]] CIIOJy4a€eThCs 3 KOMITIOTEPOM HE 33 PaxyHOK
iHTepdeiicy, a nuraxoM "BOynosyBauHs" IIK y xopmyc mpuiany. Y Bunaaky
kommanii "LeCroy" BumipioBambHI mpuiamd  OyaylOTbCS — HAaBKOJIO
KOMI'FOTEPHOTro mporiecopa, a kommanis "Tektronix" cTBOprOe crelianizoBaHi
MIPOIIECOPH, aJie CYTh BiJ IIbOTO HE 3MIHIOETHCA: YCHIXU MIKPOCIEKTPOHIKH Y
CTBOPEHHI eJIeMeHTHOT 0a3u 13 CYOMIKpOHHMMH pO3MipaMH eJIeMEHTIB
JIO3BOJISIOTH PO3MICTHTH B OAHOMY Kopmyci BumiptoBainpauid mpuian i [1IK. Le
PO3LIMPIOE YHIBEPCATBHICTD 3aCTOCYBaHHS BUMIPIOBAJIBHOI anlapaTypy HOBOTO
MTOKOJTIHHS, aJie Mo/i0Ha MpaKTUKa BiAMOBITHUM YMHOM BiTOMBAEThCSA HA IiHI
Ta CKJIAJHOCTI YNpPAaBIIHHSA TakUMH IpwiagaMu. Y TOH k€ 4Yac MOJKIIMBO
BUpIIIYBaTH NpoONEMH OCHAlIeHHs BUMIPIOBAJIBHUX Jaboparopid 3a
JIOTIOMOTOI0 BHCOKOTIPOAYKTHBHHX 1 BOJHOYAC JCIHIEBUX IUIAT 300py JaHUX,
mo BOymoBytorbesi B [IK. HemonmaBHO BuHXiJ Ha pPHHOK BIpTYaJIbHHX
[HCTpYMEHTIB 3 TakUMH IuaTamu nodana kommadisi "LeCroy" 3 BupoOamu
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SigAqCard (PCI/ISA crangapt), SigGenCard. Ilopsin 3 BupobGamu Oyau
po3poOieHi pekoMeHmaIil it peanmizamii Ha ixXHI 0a3i: HiarHOCTHKH
Jla3epHUX CHCTEM, KOHTPOJIIO NMPHIAIIB 3 MEPEHOCOM 3apsay 1 pamialiiHux
VIOKOKEHb ITUPPOBUX CXEM, poOIT 3 ONTUYHOTO 30HAYBAHHS aTMOChepH,
Jla3epHOT JONIUIePIBCHKOT aHEMOMETpil, BUBUEHHS IIBUAKOITIMHHUX MTPOLIECIB.

TakuMm 49MHOM, y JaHUH 4Yac MOKHA TOBOPHUTH NPO €py BIpTyalTbHHUX
NpuiIagiB, B OCHOBI SKHX JICKUTh 3'€[HAHHS aHAIOTOBO-IU(PPOBOTO
nepeTBoproBaua 3 [1K.

Icaye peximpka mimxomiB 10 moOymoBu BipTyamsHux 3BT. Tak,
Hanpukian Ttaki ¢ipmu, sk “LeGroy”, “Tektronix”, “Hewlett-Packard”
(haKTHYHO peaNi3yIOTh MEePEeBEPHYTY KOHIICIIII0 IMMOOYIOBH BipTyalbHHUX
npunanie, ToOTo KoHmemIiro BOymoBu I[IK, abo MikpompoIecopHOro
koHTpoiepa (MIIK) B koprryc npuiany.

[puknagamu peanmizamii Takoro MmAXOMy € 1 BITYM3HSHI TPHUIAIH:
BoabTMeTp B7-34, wacrotomip U3-64 3 BoynoBanum MIIK.

OmHAM 3 HAMBaKJIHUBIIIMX HEIOMIKIB TAKUX MPUIIAIIB € JOCHTH OOMEXeHI
MOXJIMBOCTI BOyoBaHKx 3acobiB EOT.

BinpIm nepcneKTHBHUM € TiIXid, B OCHOBY SIKOTO MOKIAJCHUN TPUHIIATL
noeauanns [1K 3 mnaToro 300py nanux (I13]1), OCHOBHHMH eJIEMEHTaMU SIKOT €
aHamoroBo-ImppoBuil meperBoproBay (ALIIl) 1 meperBOprOBaY KOA-KOI
(ITIKK). MoxnuBo BKIWOYCHHS A0 ckimagy [I3]]  MikpompoiecopHoro
KOHTpOJIepa, SKUH BUKOHYE (YHKIIIT yIpaBIiHHS, CHHXPOHI3AMIl Ta MiATPUMKH
nporpamuoro 3abesneueHns (I13).

B 3aranpHOMY BWIIQJIKy BIPTyalbHUH NpPWIIAA CKIANAETBCS 3 JBOX
KOMIIOHEHTIB: TPHUCTPOIO0 YOpaBIiHHA Ta O0O0poOkm iHpopMarii, TOOTO
MEepCOHAILHOTO KOMI'IOTEpa, 1 I1aTtu 300py JaHuX.

[epmmit xommonenT, a came IIK, He moTpedye KamiTambHHUX 3aTpaT Ha
HOro BHTOTOBNIEHHS a00 NpHAOAHHS, TOMY IO € HEOOXiTHHM aTrpudyToMm
CY4acHOCTI, 1 € 000B’I3KOBUM IHCTPYMEHTOM Ha Maibke Ha KOXXHOMY poOodoMy
MiCITi.

Tomy OymemMo po3risgaTH #HOro, SK BXKE ICHYIOUHE, KOMIIOHEHT
BIPTyanbHOTO BHUMIPIOBAJIBHOTO Mpuiany. pyrnii KOMIIOHEHT, a caMe IiaTa
300py manmx (I13[]), mampuknan miara 30opy amanux SDI-ADC16-16, B
3aralbHOMY BHMIAIKY MICTUTE: MyabTuIuiekcop, AL, mikpokoHTpOiep, mopT
RS-485, 3amam’iTOBYIOUMI NPHUCTPIid, TEPETBOPIOBAY HANIPYTH Ta QiIbTP.

VY3aranpbHeHa CTPYKTypHa CXeMa BIpTyallbHOTO BUMIPIOBAIBHOTO
NpuIIaay HaBeJeHa Ha PUC.

TakuM YMHOM MOXKHa BBaXKaTH, LIO amaparypHa CKJIaJoBa BipTyalbHOTO
MpWIaay € BU3HAYCHOIO 1 Jaili JOIUTBHO 30CEPEANTH yBary Ha MpOTPaMHOMY
3a0e3MneucHHI Mpuiany.
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Puc. Y3aranpHeHa CTpYKTypHA CXeMa BipTyaJbHOTO BIMIPIOBAIBHOTO IPHIIATY

Bxig 12| - .- n

[upoxosinomuii naker “LabWiEW” peanizye po3missHyTHd minxin ao
MoOy/IOBH BIPTYQIbHHX MPHWIAJIIB, ajge Mae CYTTEBI HEAONIKM B IUIaHI
Bi3yalizallii mporiecy BUMIpIOBaHb Ta BiTOOpaXeHHI pe3ynbTaTiB BUMIPIOBAHb.
[Mporpamue cepenosuine “LabWiEW” xoua i 103B0JIsI€ BiTOOpa3UTH NEPETHIO
naHenb obpaHoro 3BT, anme He mae MOMIMBOCTI OMEpaTropy BHOCHUTH 3MiHH,
KOpEryBaTH 30BHIIIHIA BHUIVISA 1 (QYHKIIOHANBHI MOXJIHMBOCTI 00paHOro
HpHIALy.

TakuM 4MHOM, akTyaJbHOCTI HaOyBa€ TIMTaHHS, NOB’S3aHE 3
Bi3yasti3aIfi€ro IpoIiecy BUMIpIOBaHb, TOOTO PO3POOKH BIPTYaabHOTO MPUIALTY,
30BHIMIHIA BUTISN Ta (YHKIIOHAJIbHI MOJKJIMBOCTI SIKOTO MOXKHa O Oyio
KOPEKTYBATH SIK ITiJl 4ac po3poOKH, TaK i B mporeci podoTu.

AHai3 iCHYIOUMX IHTepPaKTUBHHX IPOIPAMHUX CEPEIOBHUII MOKA3aB, 10
3amava Bi3yamizamii Moke OyTH BHPIIICHOK 3a JOIOMOTOI0 TaKUX IaKETiB
nporpamuaoro 3abe3neueHHs, sk C+, C++, Visual Basic Tomio, sxi MaioTh
NPaKTHYHO OJHAKOBI MOXKJIMBOCTI M BIIPI3HSAIOTHCS NOKJIAJCHOIO B OCHOBY
(hopmamizoBaHOI0O MOBOIO IporpamyBaHHsA. OOpanns Visual Basic B sxocri
IHTEpaKTHBHOIO IPOTPaMHOI0 CEPeloBUINA Ui NOOYJOBH BIPTyalbHHX
BHUMIPIOBAJIbHUX MPHIIAAIB BUKIUKAHO HAcaMIIEpe] MPOCTOTO0, AOCTYITHICTIO
1 BHCOKMM piBHeM (OpMali3oBaHOCTI MOBHM TIporpamMyBaHHs Basic, ska
MOKJIaJICHA B OCHOBY IHTEPaKTHBHOTO MPOTrpaMHOro ceperonuiia Visual Basic
[8, 9.

3 ypaxyBaHHSM BUILe3a3Ha4eHOro Ha 0a3i ratu 30opy nanux ADC 16-
32 OyB CTBOpEHHH MaKeT MPOTpamMHOro 3abe3meueHHs yIa peanizaiii mijgoi
HU3KH BIPTYaJbHUX BHUMIPIOBUIBHUX NPHJIAAIB, SKI MarOTh METPOJIOTIUHI
XapaKTepUCTUKH aHAJOTT4HI METPOJIOTIYHMM XapaKTepPUCTUKAM BiIITOBIIHUX
TPaTUIIIHHAIX TPUITATIB.
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Tak, 10 mMakeTy MPOrpaMHOro 3a0e3MeUYCHHS HAAXO0AUTh PealTi3allisi TAKUX
BIpTyallbHUX NPUIALIB, SIK SNIEKTPOHHUH ocIiorpad, mpuiag KoMOIHOBaHUA,
uQpoBuil BONBTMETP Ta HU(POBHIA YacCTOTOMIp, SIKi CKIAJAl0Th BIPTyalbHY
BHMIpPIOBAJILHY JTA00PATOPIIO.

BaxmBoro  0COONMBICTIO  PO3pOOJCHOTO  MakeTy  MPOTPaMHOIO
3a0e3medeHHs, a MO0 CyTi — MPOrpaMHOTO TPOIYKTY, € JOJATKOBi
(hYHKIIIOHATBHI MOXKIIUBOCTI, & CAME MOKJIMBICTh BUKOPUCTAHHS POTPaMHOTO
NPOJAYKTY B HaBYaJbHOMY MpOIECI B SKOCTI CHCTEMH JUCTaHLIHHOTO
HaBYaHHS.

Taki BIpTyaJbHI NpWIaAW, HA HAIl IOTJIAL, JOIILHO CTBOPIOBATU
HacaMmIiepes JJIs HalOLIbII CydacHWX TPHIIAAIB, SKi IIe BIACYTHI y CKIafi
71ab0paTOPHO-TEXHIYHOT Oa3M 3aKiajy, Ha MONepeHbOMY €Talll HirOTOBKHU /10
poOiT Ha IITaTHIA TEXHimi, Mg Yac CaMOCTIHHOI MATOTOBKH 10 3aHSATh, IPU
3a0uyHii (opmi HaBuaHHs TOmO. TOOTO y THMX BUMAIKAaX KOJM JOCTYI O
MTAaTHUX 3aCO0IB BUMIPIOBAJIHHOI TEXHIKU € 00OMEeKEHUM a00 HEeIOIIiTLHIM.

Po3pobnennit mporpaMHU TPOAYKT 3a NPUHIUIIOM TOOYIOBH €
MOJYJIBHOIO CTPYKTYPOK 1 MICTHTh CHOUTBHHEM I BCIX MEpPETiYCHHUX
BIpTyalbHUX BHMIPIOBANFHUX TPIIAAIB OJOK KEpyBaHHA, pealli30OBaHUU Y
BUTJISIII CUCTEMHOT KOHCOJTI, SIKa BKJIFOYAE JI0 CBOTO CKJIAJly TaKi MEHIO:

—  wmeno "[Iporpama poGoTu", B IKOMYy HaBeIeHa METa JOCIIIKEHb,
[[UTEOBA HACTAHOBA, OPSIOK BUKOHAHHS JOCIIKEHb, OCHOBHI TCOPETHUYHI Bi-
JIOMOCTI, PEKOMEH/IIIIi 1100 MPOBEICHHS AOCIIIIKEHb TOIIO;

- meno "CkmamaHHs  3BiTY', sK€ MICTHTh TOBHMH  HaOip
IHCTpYMEHTIB Ta 3ac00iB [uis Habopy, peaaryBaHHs Ta 30epexenHs Ha [1K
TEKCTY 3BiTY;

—  wmeHwo "llpoBeneHHs NOCHIPKEHB'' 3a JOMOMOTOI0 SKOTO came i
peani3yroTbcs GYHKIIT TOTO YH iHIIIOTO BipTyaJbHOTO MPHIIALY.

Mero/Ka MTPOBENICHHS! BUMIPIOBAIFHOTO EKCIIEPUMEHTY 32 JIOTIOMOTOI0
TOTO YH IHIIOTO BIPTYaNbHOTO NPWJIALY HPAKTUYHO HE BIOPI3HAETHCS Bix
ICHYIOUHX METOIUK, MPUTAMaHHUX BIIIOBITHUM TPaTUIIHHAM
BUMIDIOBaJIbHUM TpWIIaJIaM, TOMY W HE PpO3IJIAAEThCs B paMKax JaHol
pobotn.

BucHoBkHn. BaxinBo O0COOMHUBICTIO PO3pOOJICHOTO0 MPOrPaMHOTO
NpOAyKTa € Te, IO poOOoTa MPOTrpaMHOTO 3a0e3MeueHHs MOXe OyTu
peanizoBaHa B pexumi "migkasku', KoJu nporpama (akKTHYHO Kepye HisIMU
omeparopa, HajJae KOMEHTapi Ta TIiAKa3Kh, a TaKoX OJIOKYEThCS TP
3[IHCHEHH] OTIepaTOPOM [iH, 1110 BUKIMKAIOTh KPUTUYHY OMHIIKY.

VY 3aJeXHOCTI BiJ NMpU3HAYEHHS JEsKi MOJYJII MPOTPaMHOTO MPOIYKTY
MICTSTh IHTEPAaKTHBHI €NEKTPOHHI TaONWIl, YacoBi miarpamu, Tpadiku, Mo
BioOpaxaroTh (i3U4HI mpouecH, sKi BiAOyBalOTbCs B IpWIadi MiA yac
NPOBEJICHHS BUMIPIOBAJIBHOTO SKCIIEPUMEHTY.
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Po3po0iicHuii MakeT MPOrpaMHOTO 3a0C3MCUCHHS € 3aKiHYeHUM i
CaMOJIOCTaTHIM MpPOrpaMHHM HPOAYKTOM, JO CKJIAAy SKOTO HAJIXOIHTh
IHCTANSIHHUA MOy i Oy/Ib SKY IIaTGOPMY POrpaMHOro 3abe3rnedeHHs.
BiH € mOBHICTIO ajanTOBaHWM [0 BHKOPHUCTaHHA B Mepexi Internet Ta
JIOKaJIBHUX KOMII'IOTEPHUX Mepekax. J]o Toro x BiH € 6a30BUM Uil OOYIOBH
BIpTyaJbHUX BUMIPIOBATBHUX MPHUJIA/IIB IHITNX BUAIB 1 THITIB.

B maHi mopankioro po3BUTKY NakeTy MPOTPaMHOTo 3a0e3MeUeHHS CITit
3a3HAYUTH, LI0 MOXIIMBOCTI IOMOBHEHHS MapKy BIPTYAJIbHHUX INPHIAIIB €
MPaKTHYHO HEOOMEKEHHUMH, TOMY I[ikaBO Oymno O 3miicHHTH TOOYIOBY,
HATIPUKJIAJ, BIPTYAIbHUX aHAJIOTOBUX CTPUIOYHUX MPUJIANiB, TaKUX SIK
SJIEKTPOHHUI BOJIETMETP TOLIO. TakoX € IpakTHYHO HeoOMexeHo cdepa
BUKOPHCTaHHS PO3pPOOJEHUX BIPTyadbHUX TNPHIAAIB, TOOTO Ha IX OCHOBI
MoOkHa OyqyBaTH BHUMIPIOBAIBHI CHCTEMH UISI TOCTIKEHb HE TUIBKU
ABTOHOMHHX 3ac00iB BUMIpPIOBaHb, a 1 aBTOMAaTH30BAaHHX BHMIPIOBATHHHUX
KOMILJIEKCIB Ta CHUCTEM, MapaMeTpd Ta 30BHINIHIA BUTIAL SKAX MOXHA
KOPEKTYBaTH SK Ha CTajii po3poOKH, Tak i B mpoIieci poOoTH.
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Mozenuposanue. — Xappko: HTY "XITH". — 2012. — Ne 38. — C. 84 — 92.

B cratbe paccMOTpEeHHBIE MOAXOJbI OTHOCHTEIBHO IMOWCKA AIBTEPHATHBHBIX CIIOCOOOB
COBEpIIEHCTBOBAHMUA MApKa CPEICTB M3MEPUTENBHON TEXHHKHU ITyTeM pa3pabOTKU BHPTYalbHBIX
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U3MEPHTENBHBIX ITIPHOOPOB, DPACHIMPEHUS CPEICTB HX CO3JAaHHS U CIIOCOOOB IPHMCHEHUS,
NPHBEJICH MPUMEP HCIIONB30BaHMsI BUPTYAIbHBIX H3MEPHUTEIBHBIX IIPUOOPOB B yueOHOM Iporiecce
B KaueCTBE BUPTYAIbHON M3MEpUTENbHOM labopaTtopuu. WUn.: 1. bubnuorp.: 9 nass.

KiloueBble c/10Ba: cpencTBa M3MEPUTENBHOI TEXHUKH, BHPTyalbHBIE H3MEPUTENbHBIC
npuOOpPbI, BUPTYaIbHasi H3MEpUTEIbHAs 1a00paToOpusL.

UDC 621.518.3

Virtual devices in the measuring laboratory / Klimenko A.M., SkorinY.l.,
Stadnik V.V. // Herald of the National Technical University "KhPI". Subject issue: Information
Science and Modelling. — Kharkov: NTU "KhPI". — 2012. — Ne. 38. — P. 84 — 92.

In the article the considered approaches in relation to the search of alternative methods of
perfection of park of facilities of measuring technique by development of virtual measuring
devices, expansion of facilities of their creation and methods of application, an example of the use
of virtual measuring devices is made in an educational process as a virtual measuring laboratory.
Figs.: 1. Refs.: 9 titles.

Keywords: facilities of measuring technique, virtual measuring devices, virtual measuring
laboratory
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