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Mpu KoMnnekToBaHun paboumx mMecTt y4eb-
HbIX NTabopaTtopuii B HAcTosILLLEee BpeEMS UCMOSb-
3yl0TCA ABa MNOAXOAa: TPaAMLMOHHBLIA U Ha OC-
HOBE TEXHONOMM BUPTYarbHbIX Npubopos [1,2].

TpagvUMOHHBLIM NOAXo4 3akm4yaeTcs B
MCMNOMb30BaHNM aBTOHOMHBIX M3MEPUTESbHbIX
npubopoB. CosgaHne coBpeMeHHOro pabouyero
MecTa AN M3yYeHUs Takux AUCLMNIWH, Kak
ANEKTPOHMKA, CXEMOTEXHUKa, MUKpPOMNpOoLeccop-
Hasg TeXHWKa U T.n. MoxeT notpebosaTb 0 5-6
pasnnyHbIX, AOCTATOMHO CrIOXHbIX MNPMOOPOB.
[Mpn 9TOM CTOMMOCTb OCHALLEeHUs O4HOWM y4eb-
HoW nabopaTopuu CTAHOBUTCHA HEMNPUEMIIEMOMN
4N MHOTUX BY30B.

B 1O xe Bpems, kaxgoe paboyee MecTo
OObIYHO COAEPXUT MEepPCOHanbHBIN KOMMbIOTEP,
MCNonb3yemblii 4N pacyeToB, MOAENTMPOBAHNS,
NPOEKTUPOBaHMs. YCTaHOBKa B CBOOOAHbLIV CrOT
KOMMblOTEPA MHOIO(YHKLUMOHANBHOTO  MOAYNS
BBOAa/BbIBOAA U pa3paboTka COOTBETCTBYHOLLE-
ro nporpaMmmHoro obecneyeHusi MO3BONSOT
npeBpaTUTb KOMMNbIOTEP B YHMBEPCANbHYK MC-
nbiTaTenbHyto paboyylo CTaHUMo, C MOMOLLLHO
KOTOPOW MOXXHO MPOBOAUTL BCEBO3MOXKHbIE 3KC-
NepUMEHTBI C peanbHbIMU (PU3NYECKUMU 0OBEK-
Tamu. OQHOBPEMEHHO 3TO paguKarbHO CHDKaeT
CTOMMOCTb OCHalLeHus y4ebHon nabopaTtopum.

Mpumepom peanu3aumm paboyero mecrta
y4yebHon nabopatopumn C MCMNONb30BaHNEM BUp-
TyanbHbIX WU3MepUTENbHbIX MPUBOPOB  MOXET
CNyXuUTb YHUBepcanbHas nabopaTopHas CTaH-
umsa NI ELVIS kopnopaumm National Instruments
[3], Ha Basze koTopon co3gaHo aecATkn nabopa-
TOPHbIX paboT M MPaKTUKYMOB MO CaMbiM pas-
NNYHBIM AWUCUMNIMHAM — OT (PM3UKM U 3NEKTpo-
TEXHUKA [0 MEXATPOHVMKM U TEOpuM CUCTEM
yrnpaBneHusl.

OpHako peanu3oBaHHbIn B ELVIS kowm-
NnekT NpnbopoB 1 yCTPOWCTB 06riagaeT orpaHu-
YEHHBbIMW BO3MOXHOCTAMU MPU UCCNEAOBAHUAX
LMGpPOBLIX YCTPOWCTB, HeOoCTaToOvHO adhdhek-
TMBHO WUCMOMb3yeT pecypcbl MOAynsd BBOAa-
BblBOAA, KPOME TOro, CTOMMOCTb flabopaTopHOM
CTaHUWUMN CPaBHUTENBHO BbICOKA.

Lenb pabotbl — paspaboTka dyHKUMO-
HanbHO MOSIHOMO KOMMMeKTa BUPTYyarbHbIX W3-
MepUTENbHBLIX MPUOOPOB, OPUEHTUPOBAHHOIO Ha
OCHallleHne paboymx mecT y4ebHbIx nabopaTo-
pu anst bonee WMpokoro Habopa AUCUUMNIYH.
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Mpn 3TOM yunTbIBaNcst ONbIT MPUMEHEHMS
BUPTYyanbHbIX U3MepUTErnbHbIX NpubopoB B
y4ebHOM npoLiecce kak BblMyCKAaeMbIX MPOMBbILL-
neHHocTtblo (ELVIS), Tak npnbopoB cobCcTBEHHO-
ro narotoenenus [1,2]. B yactHocTn, Ha Kadeq-
pe cuctem cbopa n obpaboTkm AaHHbiXx HITY
paHee 6bin co3gaH KOMMMEKT NpubopoB, TEXHU-
YEeCKOWM OCHOBOW KOTOPOro Cryxun paspaboTaH-
HbIn Ha Kadeape MHOrOYHKUMOHAMNbHbIA MO-
Oyne BBOAa-BbiBoAa. K coxaneHuio, 3ToT Mo-
aynb, obnagarowmi  JocTaTouHOM  (PYHKLUMO-
HaNbHOCTBIO MPY MUHUMANbHON U3BLITOYHOCTH,
oKasancsi HeTEXHOMOrMYHbIM B NPOM3BOACTBE, a
ero nporpammHoe obecrneyeHne HUXKHEro ypoB-
HA — Hea(PEKTUBHBLIM MpU MHTerpauum ¢ 6mo-
nuoTekaMmm OYHKUMIA CUCTEMbI NMPOEKTUPOBaHUS
BMPTyanbHbIX M3MepuTenbHbIX npubopoB Lab-
VIEW.

lMpn paspaboTke HOBOro KOMMMeKTa npwu-
OOpoB MCMOMb30BaH MNPOMbILLIIEHHBIN MOAYIb
Beoga-eeiBoga NI PCI-6259 kopnopauun Na-
tional Instruments, cogepxawmn Bce Heobxoam-
Mble QyHKLMOHanbHble 6noku ans cbopa u re-
HepaLun AaHHbIX, obnagatowmii BbICOKUMU MeT-
POMNoOrMyeckMMn 1 NPUEMNEMbIMU CKOPOCTHbLIMM
XapakTepucTukamu, MNoAAEePKUBAEMbIA  CTaH-
OapTHbIMKM BUBNMoTekaMm CUCTEMBI NPOEKTUPO-
BaHus LabVIEW.

B Ttabnuue npuBegeH coctaB M OCHOBHbIE
xapakTepuctukm komnnekra KUBUI 2.

Fa,

Mpubop Kananos My
"eHepaTop aHanoroBbIN 4 0,25
MynbTumeTp 4 0,25
YactoTtomep 1 1,0
Ocuunnorpad 4 0,25
AHanusatop cnekTpa 4 0,25
XapakTtepuorpad 4 0,25
"eHepaTOp UM poBOI 16 10,0
AHanma3atop normyeckmn 16 10,0
AHanusatop AYX/OYX* 1 0,25

* - B paspaboTke

Bce npubopbl ons pabotbl ¢ aHanoroBsiMm
curHanamy obnagaroT NOrpeLuHoCTbio n3mepe-
HUR, cooTBeTcTBYoWen 16 BUT paspeluatoLlen
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cnocobHoctn AU un UAIN mogyna BBoaa-
BblBOAA.

PaccmoTpum (pyHKUMOHAaNbHbIE BO3MOXHO-
CTW HEKOTOpPbIX NpnubopoB noapobHee.

eHepaTop aHanoroBbi (puc. 1) nossons-
€T MO KaXdoMy U3 YeTblpex KaHamnoB He3aBUCU-
MO BblOpaTb OAHY U3 TUNOBbLIX hopM nepuoaun-
YeCcKOro curHana — CUMHyC, nuna, TPeyronbHUK U
T.M., HANOXMWTb Ha curHan Genbii WyMm, copmMu-
poBaTb CUrHam B COOTBETCTBUM C BBOAMMbIM
OonepaTopoM aHanUTUYECKMM BblpaXKEHVEM, 3a-
[aTb NapameTpbl CUrHANOB.

. ['e ne patop aHa 0roebix CHIHAOE ‘- ‘

Tmstpamin_w

PucyHok 1 — N'eHepaTop aHanorosbIX CUrHanoB

MynbTumeTp (puc. 2) npegHasHayeH Ans
N3MepeHns yPoBHS HanpsXXeHUst U CUMbl TOKa Ha
NMOCTOSIHHOM TOKe, a Takke cpedHekBagpaTuye-
CKMX 3HAYEHUN HanpshKeHust N Toka — Ha nepe-
MeHHoMm Toke. B KMBUI 2 moxHO ogHOBpEMEH-
HO paboTaTb C YeTbIpbMsl MyNbTUMETPAMU, Ka-
XObIM BbIMNOSIHAS HE3aBUCKMMbIE U3MEPEHUST Ha-
NPSKEHUST UNN TOKa B pasHbIX BETBSX OLHON U
TOW € ANEKTPUYECKON CXEMBI.

B Ocupnnorpat

B MyauTrieTp

MyneTumeTp MAO1 N1 Rw= 100

PucyHok 2 — MynbTumeTp

Yactotomep npu paboTte ¢ umdpoBbiMU
curHanamm ma3mepsieT yacToTy nyTem nogcyerta
Konnyectsa UMNYMbCOB 3a PUKCUPOBAHHBLIN WH-
TepBan BpemeHu, a npu paboTe ¢ aHanoroBbIMu
cuUrHanamm — namepsieT 4acTtoTy OCHOBHOW rap-
MOHUKHM (puc. 3).
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PucyHok 3 — Yactotomep

Ba)kHo 0coGeHHOCTbI 4-KaHarbHOro oc-
uunnorpada (puc. 4) asnseTca passutasi cuc-
TemMa CUHXpPOHU3auun ¢ perynmpyemMbiM NOPOrom
N MNOMAPHOCTbIO OT Nboro M3 wuccregyembix
CUrHarnoB UM OT BHELLUHEro UCTOYHMKA, a TakkKe
BO3MOXHOCTb BLINONHEHNS] M3MEPEHUI Mapa-
METPOB CUTHarNoB C MOMOLLbIO ABYX MapKepoB.

Onsa ocuunnorpacupyemMbix CUrHanoB aHa-
nn3aTop CrnekTpa Mno3BonsAeT NOCTPOUTb rpadu-
KM aMMAUTyOHOrO WIM SHEepreTM4eckoro Crek-
Tpa, HANOXMWTb PasfnyHbIE TUMbl OKOH, OLEHUTb
3HaYeHUs1 OTAENbHbIX CreKTparnbHbIX COCTaB-
NSWMX, ucnonb3oBaTb Hambonee noaxoasiine
TUMbI LKA W T.0.

XapakTtepuorpad (puc. 5) cnyxuit gnsa no-
nyyenunst pyHKUMA NpeobpasoBaHus OBYX U Ye-
ThIpex NontocHNKOB. MNMpegycMoTpeH NponsBofib-
HbI BbIOOP CcUrHanoB ans ocemn X n'Y.

X b

0,008690 | -2,062955

0,018930 | 5,023193

TR P77 T

PucyHok 4 — Ocuunnorpad
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PucyHok 6 — Iornyecknii aHanusaTop

[ns vccnepoBaHus B peanbHOM BPeEMEHU
LUMdPOBLIX YCTPONCTB NpefHasHayeHbl reHepa-
TOP UMPOBBLIX CUrHANoOB M aHanu3aTop fnoruye-
ckux coctosHui. C nomoLlblo reHepaTopa Ha
BXoObl OOBbEeKTa MOXHO opmmpoBaTb CTaH-
[apTHble TecToBble MOCnegoBaTeNbHOCTN pas-
HOro BMAa: KOHCTaHTHasd, Gerywwmn «0», Gery-
was «1», waxmaTtHbl KoA, CYETYMK, nceBao-
cnyyavHas. A normdeckuii aHanusatop (puc. 6)
perucTpupyeT peakumm oOObekTa B pasfUyHbIX
pexumax, BuU3yanuaupys ux B dopmaTe Bpe-
MEHHbIX Auarpamm, Tabnuy COCTOSIHWA UMK
Tabnuy cpaBHEHMS C STANIOHOM.

BbiBoAabI

Mpubopkl komnnekra KUBUI 2 meHee orpa-
HUYEHbI B PEXMMax COBMECTHOrO (OYHKLMOHU-
poBaHusi, MO3BOMSAKT OpraHuM3oBaTb Gonee wu-
POKMIM Habop Y4eOHbIX 3KCMEPUMEHTOB, YEM
npubopbl NnadopaTtopHon ctaHumm ELVIS.
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