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CO3JJAHHME BUPTYAJIBHBIX U3BMEPUTEJIBHBIX KOMIIVIEKCOB HA OCHOBE
IHEPCOHAJIBHBIX KOMIIBIOTEPOB

3anpornoHOBaHO BapiaHT MOOYIOBH BIipTYaJbHOTO BHMIPIOBAJIFHOTO KOMIUIEKCY, IO CKJIAJAEThCS 3 IISATH PI3HUX MPUIafiB (MyJIbTUMETpA,
ocruorpada, BUMIpIoBada 4acTOTH Ta TeHepaTopa CUTHANIB JOBLIbHOI opmu). Po3pobiieni anapaTHi Ta IporpaMHi 3aC00H TaKOro KOMILIEKCY.

The variant of construction of virtual measuring complex consisting of five different devices is proposed (multimeter, oscillograph, measuring
device of frequency, and generator of signals of arbitrary form ). Vehicle and programmatic facilities of such complex are developed.

[ocTtanoBka mpodiembl. TexHonorws BUPTyadbHBIX npubOopoB (BII) mpum co3maHmm pasmudHOTO poja
MU3MEPHUTENBHBIX YCTPOUCTB (IU(POBBIX BOJBTMETPOB, MYIBTUMETPOB, OCLIILIOrpadoB, TEHEPATOPOB CHIHAJIOB,
JaCTOTOMEPOB), CPEICTB TEXHHYECKOH AMArHOCTHKHA M KOHTPOJSA (2HAJIM3aTOpPOB CHEKTPa, 'EHEPaToOpoOB CIOB,
JIOTWYECKUX M CUTHATYPHBIX aHAJIM3aTOPOB) B HACTOSIIIEE BPEMsI IOIydaeT Bce OoJiee IMNUPOKOe MPUMEHEHHE.

BupryansHble nmpuOopsl peanm3yroTcs Ha OCHOBE IepcoHanbHoro kommetotepa (IIK) m momomauTensHBIX
HECTAaHJAPTHBIX TPOTPAaMMHBIX M aNlapaTHBIX cpeacTB. l[locienHue mpencTaBIsIoT coboit mepudepuitHoe
ycTpoiictBo s conpspxerus ¢ [TK u o6bekrom uzmepenus u koHTposis (YCO).

HenpepsiBHOe pacuiipenue chepbl NPUMEHEHUS! BUPTYaJIbHBIX IPHOOPOB, MOSIBICHUE HOBBIX TEXHOJIOTHH LIS
CO3JJaHUs alMapaTHbIX M HPOTPaMMHBIX CPEACTB, HEOOXOAMMOCTH TIOJIyYEHHUS Pa3JIMUHBIX (YHKIMOHAIBHBIX
BO3MOXXKHOCTEH u xapaktepuctuk BII mpuBoauT K HEOOXOJMMOCTH IPOBEJCHUS HOBBIX HCCIEIOBAaHUN H
Pa3paboToK B 3TOH 06IaCTH.

AHanu3 JuTepatypbl. B HacTosmee BpemMst M3BECTHO OOJBIIOE KOJIMYECTBO Pa3sHOOOPA3HBIX BUPTYAIBHBIX
npu6opoB [1 - 9]. Ipu cozgannu BII mpuxoaurtes perarts CleAyIOImNe 3a1a9n:

— pacnpeznenenue GyHKIUA MTPHOOpa MEX Ly alnapaTHBIMU U IIPOrPaMMHBIMH CPEJICTBAMH;

— ompenenenne crmocoba moakmodeHnss YCO k IIK (dwepe3 BHemHuWit mHTEepdeiic WM K BHYTPESHHHM
uHTEpdeiicam);

— ompeneneHne crocoba peanuzanun Y CO (Ha "kecTkoi" WM Ha "TIPOrpaMMHUpPyeMOii" JToTHKe);

— IOMCK ONTUMAIBbHOTO BapHaHTa peanuzanuu Y CO u BUpTyaabHOTro npuodopa B LieIoM;

— IOJTy4eHHe HEOOXOMMBIX TOUHOCTHBIX U KAYECTBEHHBIX MOKa3aTelNeH;

—co3jaHue YIOOHOro mporpaMMHOro wuHTepdeiica ¢ MoJb30BaTeNeM M OCTaJbHBIM HPOrPaMMHBIM
00eCIICUCHUEM;

— pa3paboTKa JipaiiBepa, O3BOJISIONIETO OCYIIECTBIATh 00MeH nqaHHbIMU Mexay Y CO u I1K;

— pa3paboTKa 1eNoro psifa CEPBUCHBIX MPOrpaMM (IIPHIOKEHNH ), HEOOXOIMMBIX ISt uctiob3oBanus Y CO.

B3anMmocBs3p  anmmapaTHBIX W NPOTPaMMHBIX CPEACTB BHUPTYaIbHBIX IPUOOPOB B COOTBETCTBHHM C
MIepeyrCICHHBIMHY BBIIIE 3a/[a4aMH TIpeJICTaBIeHa Ha puc. 1.
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KOHTPOJIS s st

Puc.1. BzaumocBs3b mporpaMMHBIX U anmnaparHbix cpeacts BIT

XapaKTepUCTHKHN BUPTYaJbHBIX MPHUOOPOB OMpPENeNsIIoTCs, B OCHOBHOM, TeXHHYecKHMH mapamerpamu Y CO.
PesynbraThl aHanM3a CyMIECTBYIOIIMX CIOCOOOB IOCTPOCHHMSI MOCJIEAHUX ITOKa3bIBAIOT, YTO OHHM MOTYT OBITh
peann3oBaHbl Kak: yHUBEpCaJbHBIE IUIaTel cOopa maHHbIX Ha Oaze AILIl; yHuBepcanbHble muiatel LA
CHELUaIN3UPOBaHHbIE IUIAThl (BOJBTMETPBHI, Oocmmiorpadbl M T.JI.); YHHMBEpCAJIbHbIE IUIATHl A IM(PPOBOI
00pabOTKU CHTHAJIOB.
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Ananu3 mokasbiBaeT, uyto tiatel AIIT u ITAII peanmu3yioTcss B OCHOBHOM Ha OCHOBE <OKE
MO3BOJISIET, B pAAE CIydaeB, MHHUMH3HPOBATH KaK pa3Mepsl, Tak u crommocts Y CO.
yBenuunBatoTcs TpeboBanus k IIK, moromy dYro Ha Hero Bo3maraeTcss BCs 00paboTka
Crienam3UpOBaHHBIC TUIATHl PEATU3YIOTCA CETOAHS B OCHOBHOM Ha OCHOBE 'TPOTpaMMHUpPyowromr—rorrrom—rro————————
MHUKpOKOHTpouiepax — MK w/iimi nmporpaMMHUpyeMBIX JIOTHUECKUX HHTErpabHBIX cxemax — [IJIMC). Dto mo3Bomser
TIEPEIIOKATH 9acTh 00padOTKN BXOAHBIX curHaioB Ha Y CO, uTo cymecTBeHHO pasrpyxkaer [1K.

Takum o0pa3oMm, B KakJOM crioco0e BO3MOXKHBI BapUaHTBl PEaIM3alldM CXEM Kak Ha '")KECTKOW' Tak M Ha
"mporpammupyemMoii” soruke. B nmepBoM ciyyae Hanuune HECKOJBKMX KaHAJOB BBOJIA-BBIBO/IA CUTHAJIOB MO3BOJISIET
MOJy4UTh OOJIee HU3KOe MOTpedIeHue u co3aaTh HHTeiuekTyansHoe Y CO. OHaKo TakuM criocoOOM peann3yroTest
B OCHOBHOM TOJIbKO OTAelbHbIe BII.

VHUBepCaIbHBIC [UIATHI AJIS
nUpoBoit 00PaOOTKH CUTHAII

Henbio padoThl SBISIETCS CO3MaHIE BUPTYAIbHOTO M3MepuTensHoro komiurekca (BUK), cocrosmero u3 psga
pasnmunbix BII, xoTopele peann3oBaHel Kak Ha OCHOBE OJHOTO MHOrodyHkumonHampHoro YCO, Tak um B BHIC
otaeiabHbIX BII.

Oco0eHHOCTH TNOCTPOEHUS BUPTYAJBHBIX H3MEPHUTENBHBIX KOMILIEKCOB. OCOOCHHOCTH IOCTPOCHHUS
OTJICNIBHBIX BHUPTYAJIBHBIX MPHUOOPOB THIA YACTOTOMEpA M TeHEpaTopa CHUTHAJIOB MPOU3BONBHOW (HOPMBI OBLIH
paccMOTpeHBI B Mpeablaynux padorax [8, 9]. Oba oHM peaTM30BaHbI HA OCHOBAHWHU KOHIEMIUU MOCcTpoeHus BII,
W3JI0)KCHHOW BBIIIC TPU aHAIM3€ JIUTCPATyphl. JTa JKE KOHICMIHUSA IOJIOKEHA B OCHOBY pa3pabOTKH Kak
MyJbTHMETPa, OCIHUUIOTpada M aHAIU3aTOpa CIEKTpa Ha OCHOBE OJHOro MHOrodyskuuonansHoro YCO, Tak u
BUK B nienom.

Bce nepeuncnennsie oime BII o0beqrHEHBI B €IUHBII BUPTYaIbHBIH H3MEPUTEIHHBIN KOMIDICKC C TIOMOIIHIO
MHOT'OOKOHHOTO TpaduuecKkoro mHTepdeiica MMoIp30BaTess, TIIaBHOE OKHO KOTOPOTO INpHBEACHO Ha puc. 2. Jlus
BEIOOpa TpHUOOpa HYKHO Ha)XaTb COOTBETCTBYIOIIYIO KHOMKY. [locie 4ero mOsBISAETCS OKHO, UMHUTHPYIOIICE
JHUIEBYIO TTaHEeNb BEIOpaHHOTO MpuOopa (cM. puc. 3), B KOTOPOM OCYIIECTBISIOTCS HACTPOWKH (3aJlaHUC PEKUMOB
paboThI, BEIOOP M3MEPSACMBIX TAPAMETPOB, AUAIA30HBI U3MEPECHUH U T.JI.) U OTOOPAKAETCs PE3yIbTaT H3MEPCHHI.

BHPTYRNEHEIH  HIMEPHTRAEH bIF

Mputoper 0 Aporparse  Haraagym

MynkTHHET B | BMPTYANEHEIA M3MEPHMTENEHEIM KOMMNEKC

| paszpaboTad Ha kadeape
"BbIYMCNMTENbHEA TEXHMER W MPOrpaMMMpOBEHHE"™

Dcunnnorpat

AHENMZATOp CREKTPE |

[eH2paTOp CMrHanoe |

HALMOHANEHEIA TEXHWYECKKMA YHMBEPCHMTET
YactoTomep | " APEKOBCKMA MONMTEXHMYECKMA MHCTHTYT"

Puc. 2. 'maBHOe okHO HHTEpdetica BUK

Pa6ota BUK mnpu 3TOM OCymiecTBiIseTcss B COOTBETCTBHH € aJlTOPUTMOM, ITPHUBEIEHHBIM Ha puc. 4.
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Puc. 3. OxHO aHANTH3aTOpA CIIEKTpa

3amyck
POrpamMMBbl
THOJIb30BATENS

3amyck ALI, c6op u
HaKOIUIeHHE JaHHbIX B MK

Bri6op mpubopa,
3a/laHKe ero IapaMeTpoB |I<
Ilepenaua nanubix B [1K.
Hx obpaboTka u

| Munnuanuszanus | MHTEPIPETALUS
- |




JlaHHBIHA anTOpUTM peau3yeTcs anmapaTHBIMU U NMporpaMMHbIME cpeacTBamu BUK, B3anMOCBSI3b KOTOPBIX
ObL1a MokaszaHa Ha puc. 1.

[IporpammHOe 0OecnieyeHnE COCTOUT U3 CIEAYIOINX KOMIOHEHTOB!

— IIPOrpaMMBbl T€HEPHPOBAHNSI MHOTOOKOHHOTO rpadiueckoro narepgeiica moap3oBaTens;

— JpaiiBepa, MO3BOJBIIONICTO OCYMIECTBIATE oOMeH maHHBIMH Mexny I[IK m YCO, a takke ympaBicHHE
HOCTEIHIM;

— OubnuoTeKa mporpamMm MoJIb30BaTeIsl, MOJACIHPYIOMNX PabOTy OTAEIBHBIX BUPTYaIbHBIX IPHOOPOB;

— IPOrpaMMbl MUKPOKOHTPOJLIEPA.

IIporpamMma MHUKPOKOHTpOJIEpa MO3BOJSAET OCYIIECTBUTH CIEAyIOLIEe: YNpaBICHHE AaNnapaTHBIMHU
cpeactBaMu YCO B COOTBETCTBUHM C BHIOpAaHHBIM THIIOM IPHOOpa M €ro HacTpoWkamH (IpOrpaMMHpPOBaHUE
cTpyktypbl Y CO); BBINOJIHEHHE M3MEPEHHI; HAKOIUICHHE MOYy4YeHHBIX NaHHbIX B mamsatu [1K; ¢popmupoBanue u
nepenauy 61yoka nanusiX B [1K u npuem ot Hero ynpasisitomeit nHpopmamu.

Amnmaparssie cpenctsa BUK cocrost uz YCO, nogxnrouearHoro k COM moprty 1K uepe3 untepdeiic RS-232.
CrpykrypHas cxema BUK npusenena Ha puc. 5.
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Puc. 5. CtpykrypHas cxema BUK

Wzmepsiembrii curaan U,, mocTynmaer oJHOBPEMEHHO Ha NPOTPaMMHO-YIIPABISIEMBIN JIEJIUTENb HANpsHKCHUS
(/IH), KOoTOpBI# 1MO3BOJISIET PACIIUPUTE aMITIMTYIHBINA AMAIIa30H N3MEPSIeMBbIX CUTHAJIOB, M Tpeo0pa3oBaTellb TOKA B
Hanpsokenne (IITH). B pexume mymprumerpa U, mpoxomur uwepes IITH, a B pexnme ocuwuiorpada u
aHanuzatopa cnekrpa — yepe3 JIH. Jlanee BXomHOW curHai mocrynaer B GJIOK HOPMHPOBAHUS CUTHAJIA 110 YPOBHIO
(HCY), paboTaromuii Bo B3auMoieiicTBim ¢ nenutenem Hanpspkerus. C Beixona HCY curnam uepes y3emn 3aiiuTh
(Y3A) moctymnaeT Ha BX0J aHaoro-mu@posoro npeodpaszosarens (ALIIT). B cnydae npeBbilieHUs] YpOBHS CUTHAIA
BBIIIIE JIOIYCTUMOTO, Y3A OrpaHHYMBAeT €ro I0 aMIUINTyJe M u3BemaeT o0 3ToM MukpokoHTpoiurep (MK),
BeimaBass curHan mpepsiBanust INTO. Pesymsratel mpeoGpasoBanus B Buae ofHoGaiTHeIX komoB (DO — D7)
noctynatoT B MK, HakamauBaloTCs B €ro MaMmsTH W jJajiee B BHUJE OONBIIOT0 OJ0Ka, depe3 IpeoOpa3oBaTelib
ypoBHeii nornueckux curaanos (IU1Y), mo nmuann maTepdetica TD nepenarorcs B [IK. Ynpasnenue Bcemu Ookamu
YCO, mnpoueccamu mnpeoOpa3oBaHUsl M HAKOIJIEHWs JaHHBIX, oOmeH naHHbMH ¢ [IK ocymectBisercs
MHUKpPOKOHTpoOJuIepoM (cM. puc. 4). Bee 310 ocymectsisiercst ¢ momounsio padboueiit nporpammel MK, kotopas
HAYMHAET BBIMOJHATHCS Cpas3y IOCJe BKIIOYEHUs nuTaHus. Ho, MOCKObKY MOciie MHUIMAIN3auy Ipruodopa (CM.
puc. 4) oxunatorcs komanas! ynpasienus u3 [1K, to YCO, a 3HauuT ¥ BUPTYaJIbHBIA IPHOOP B LIEJIOM, HAUNHAET
paboTaTh JMIIb IOCIE TOTO, KaK IPHJIET IepBas KoMaHJa 3amycka. Bemen 3a atoit komannoit u3 I1K mo smHnm



naTepdeiica RD moctynsaT u 3arpysstes B MK gannbie 0 pexxume paboTsl U HacTpoiikax YCO. Ecnu murensHoe
BpeMsi B MHUKPOKOHTPOJUIED HE MNPUXOIAIT KOMAaHIbl YNPABJICHHS, TO OH MEPEXOJUT B PEKHM IMOHHUKESHHOTO
suepronorpednenust SLEEP.

BuiBoapl. B pesynprare mpozenaHHON paOOTBHl NPEIUIOKEH BapUaHT IIOCTPOCHUS BHUPTYaJIbHOTO
M3MEPHUTENILHOTO KOMIUIEKCa, KOTOpBIH 00beanHsieT B cebe BII, mocTpoeHHbIe pa3nuuHbIMU crioco0aMu: Ha OCHOBE
MHorodynkunonansHoro YCO u B BHJIE OTHENBHBIX NpHOOpoB. Pa3paboraHbl ammapaTHble W HpOrpaMMHBIE
cpeactsa takoro BUK, obecnieunBaromue paboTy B peskiMMax MyJIbTUMETpa, ocuiiorpada, anaimsaropa criekTpa,
4acTOTOMEpa M TeHepaTopa CUTHAJIOB IMPOM3BOJILHOM (OopMbl. Vcrmosib30BaHWE INpH peanu3aliii anapaTHBIX
cpeacts BUK MuKpOKOHTpoJUIEpa MO3BOIMIO CO3/1aTh MHOTO(YHKIMOHAIBHOE MTPOTrPaMMHO-TIEpECTPaUBAEMOE CO
CcTOpoHBI moib30Barens YCO, CymecTBEHHO YMEHBIINTH almapaTypHbBIE 3aTpaThl HAa €r0 pealu3aliio |
sHepronorpebyenne. JlampHeWmMM pa3BUTHEM pabOTHl MOXeT ObITh: MoxaepHm3amuss BUK myrem 3ameHsI
ucnonszyemoro MK tuma ATmegal28 Ha MEKpOKOHTPOJUIEP CO BCTPOEHHBIM MHOTOKaHambHEIM AL, mobaBnerme
B cTpykTypy YCO momonHHTENBHBIX (QYyHKOHOHANBHBIX y37moB (LJAIl m 1p.); paccMOTpeHHe BOIIPOCOB
ucnonb3oBaHmst BIK B cocraBe BUPTyaIbHBIX Tab0opaTOpHid, HAIPUMED, IS TUCTAHIIOHHOTO O0yYCHHS.

Cnucox surepatypsl: 1. I'eans I1. Kak npeBpaTHTh NepCOHANBHEIN KOMIIBIOTEpP B M3MepUTenbHbI kKommieke. — M.: IMK, 1999. — 144 c. 2.
Cxopooenos B.B. BupTyanbHble IpHOOpPHI Ha OCHOBE IIEPCOHAIBHOrO KommbioTepa // COOpHHK HaydHBIX TpyHoB «CHcTeMbl 00pabOTKH
urpopmamn» — Xapskos: HAHY, [TAHM, XBY, 2001. — Bem. 6 (16) — C. 109 — 115. 3. bydapun A. KoHuenuusi HOCTPOCHHS BUPTYaIbHON
M3MepuTeIpHON Jaboparopun. — http://www.rudshel.ru. 4. Cxkopun FO.1., Makapos O.B. BipryainbsHi BumiproBanbHi npriagm // 36ipka HayKOBHX
npans HAH Vkpainu. Tem. Bun. «MozemoBanHs Ta iHpopmaniiiai Texaomnorii» — Kuis: IIIME, 2004. — Ne 26 — C. 188 — 190. 5. Pyones I1.,
Llenxosnukos JI., llunses C. OquH KOMIBIOTEP — BCS M3MepHTeNbHas sadoparopus. — http://www.rudshel.ru. 6. Feropykos B.A., Muxaiinos
A.M. BuptyainbHble IpUOOPBL: OIBIT CO3aHMs, Cepbl MpUMeHeHns B 0bmacTu siektpocssisu. — http://www.tehnohals.spb.ru. 7. luases C.H.,
Pyones I1.1. Kommsiotep U BEpTyasibHBIe Tpuoopsl. — http:// www.rudshel.ru. 8. Cxopodenos B.B., llepwnés A.A. BupryanbHsiii reHepatop
curHanoB npousBonsHoi Gopmsl // Bectnuk HTY «XI1W». COOpHHK HAaydHBIX TPYHOB. TeM. BBIN. «ABTOMATHKa U MPUOOPOCTPOCHHE» —
XapokoB: HTY «XIIW», 2001. — Ne4 — C. 101 — 105. 9. Ckopooenos B.B., Lllepwnés A.A. BupTyanbHblii H3MepHUTEIh YACTOTHI U TEHEPATOP
CHT'HAJIOB Ha OCHOBE IepcoHanmbHOro kommbtotepa // Bectmux HTY «XITW». COOpHHK HaydHBIX TpyHdOB. TeM. BBII. «ABTOMAarTHKa MU
npubopoctpoerne» — Xappkos: HTY «XI1H», 2002. — Ne 18. — C. 119 — 122.

Hocmynuna 6 pedaxyuro 15.04.2006


http://www.rudshel.ru/
http://www.rudshel.ru/
http://www.rudshel.ru/
http://www.rudshel.ru/

