r

KOMNbIOTEpHbIE
CUCTEMbl KOHTPONA
B MALLMHOCTPOEHUN

JlekTop — A.T.H., npod. kKadeapbl TM
[Nawkesny B.M.



Llenb 1 3aaa4vmn Kypca

HCJII) npenogaBaHud JUCIUIIINHBI

HCHBIO AUCHUIUIUMHBI ABJIACTCS U3JI0KCHUC CTYICHTAM KpyTra BOIIPOCOB, KaACAOIICTOCA IIPUHIIUIIOB
MMOCTPOCHUA U MPAKTUICCKOI'0 UCIIOJIb30BaAHUSA KOMIIbIOTCPHBIX KOHTPOJBbHO-AUAIrHOCTHYCCKUX CUCTCM,
MNPHUMCHAIOIHNXCS B COBPECMCHHOM MAIlIMHOCTPOCHUMU.

33213‘-11/[ H3YyYCHUSA TUCIHUIIINHDBI

CTYI[GHT, I/IBY‘-IaBHH/Iﬁ JUCHUIUIMHY, JOJIKCH 3HATDb!:
- OCHOBHBLIC IMTPUHIHUIILI ITIOCTPOCHHA KOMIIBIOTCPHBLIX CUCTEM KOHTPOJIA,

- ICPCUYCHb THUIIOBLIX 3a4da4, BOSHUKAKOIUX IIPU aBTOMATHU3allu KOHTPOJIA HAa OCHOBC
HCIIOJIB30BaHM:A IICPCOHAJIBHBIX KOMIIBIOTCPOB, a4 TAKIKEC CPCACTBA PCIICHHWA 3TUX 3a4a4,

CryneHT, n3y4aBIIni TUCIUIUINHY, JOJIKEH YMETh:

- OpPHEHTHPOBATHCS B KpYyre 3a]1a4, BOZHUKAIOUIUX IPU BEIOOPE KOMITBIOTEPHBIX CPEACTB KOHTPOJIS
Y TBOPYECKH MPUMEHATH 3TU 3HAHUSI JIJIs1 BBIOOpA FOTOBBIX PELICHHM.



PenTuHr-6annoi

I'paduk yueOHOrO mpouecca, pacnpeaejieHne peUTHHT-02J17I0B 0 Y4eOHbIM

MOAYJSIM U BHJIaM 3aHATHHI

1 (213 [4 [5 |6 [7 |8 0 10 (11 |12 |13 [14 [15 |16 17
Mo xynm 1 2
Bnox 1 2
Jlex e,
farel i{sp’%h Kp? |IIPK
min/max 18/30 |(18/30
IIPK
PPK
18/30 15/40

¥11VU1lvUDdZ vivIiina Ulllj\.«,u,\.d.l]l\‘/ 1v71 DNAan U)’ lviiviak L \./1\)’ niwvi v ri P.y \UANY/\US VIR V) \1’1 1U1VUDV1 U}

PEUTHHT-KOHTPOJISI U COOTBETCTBYET OaLIaMm:

Owen- | Sayre- | He sauTte-
Ka HO HO

Bammer | 51-100 0-50

Bammer | 40-70 0-39




YyebHas nutepaTtypa

OcHoOBHas nuTtepaTypa

1. N'yk M. AnnapaTHble cpeactea IBM PC. SHuuknoneaus - Cr6: MNMutep Kom,
2005. - 816 c.

2. BupT H. AnropuTtmbl 1 CTPYKTYpbl AaHHbIX. — Cnb.: MNMutep, 2004. — 316 c.

3.Tpesuc k. LabView ans Bcex. — M.: LVR [pecc; MNMpubopKomnnekT, 2004. —
544 c.

4. EBpokmmoB 0. K. LabVIEW ans paanonHeHepa: OT BUpTyanbHON Moaenun Ao
peanbHOro npubopa. MpakTnyeckoe pykoBOACTBO A1 paboTbl B NPOrpaMMHON
cpene LabVIEW : Yueb6. nocobue gnsa sy3os / tO. K. EBgokmmos, B. P. JluHaearns,
. N. Wepbakos. - M. : MK lpecc, 2007. - 400c. + CD-ROM.



YyebHas nutepaTtypa

AdononHutenbHas nurepartypa

1. HoBukos O.B. n ap. Pa3paboTka yCTPOMUCTB COMpPSXXeHUs As
nepcoHanbHoro koMmnototepa Tnna IBM PC — M.: koM, 2002 — 224 c.

2. 3armaynnuvH P.LL. LabView B nccnenosaHusix n paspabotkax. — M.:
[lopsayas nuHna-TenekoMm, 2005. — 352 c.

3.Arypos 1. MocnenoBaTenbHble MHTEpdenchl MK. MNpakTnka
nporpammmpoBanus. — CI6: BXB-Iletepbypr, 2005. — 496 c.

4. Arypos IN. UHTepdenc USB. MNpakTrka NCcnosib30BaHns U
nporpammmpoBanus. — CI16.: bXB-lNetepbypr, 2005. — 576 c.



Jlekuus 1

[1naH nekunmn

KOHTpO/1b U AMArHocTuka.

Onepauun, aBToMaTU3NpyeMble Ha 6a3e NnepcoHanbHOro
KOMMbloTepa.

I3aMepeHune; 3anncb U XpaHeHWe AaHHbIX; nepeaaya
[NaHHbIX; 06paboTKa AaHHbIX; NpeacTaBieHne u
BM3yann3auus AaHHbIX; yrpaBieHne C NOMOLLbIO
nepcoHasibHOro KOMMbloTepa.

[lporpaMMHbIe CpeacTBa, NpUMEHsSEMbIE B _
KOMMNbIOTEPHbIX CUCTEMax KOHTposns. Cuctema LabView



KOHTPO/b N ANArHOCTUKA

FOCT 20911-89. TexHnueckas oUarHocTuka. TepMu1HbI U
onpeaeneHus

TexHu4yeckas AMarHocTmka — 06/1acTb 3HaHUKM, OXBATbIBAOLLASA TEOPUIO,
METO/bl U CPeACTBa OnpeAeneHNss TEXHUYECKOrO COCTOSIHUSE O6bEKTOB.

TexHu4yeckoe COCToOsIHUE — COCTOSIHME, KOTOPOE XapaKTepU3yeTcs B
OnpeaesieHHbI MOMEHT BPEMEHU, NMPU ONPeAENEHHbIX YCIOBUAX BHELUHEN CPeabl,
3HAYEHMNSIMM NAPaMETPOB, YCTAaHOBNEHHbIX TEXHUYECKOW AOKYMEHTALMEN Ha
06beKT.

3agauu TEXHUYECKOM ANArHOCTUKM.
- KOHTPOJIb TEXHNYECKOI0 COCTOAHUA,

- MOUCK MECTa U onpeaeneHne rnpnynH OTKasaq,
- MPOrHo3npoBaHNE TEXHNYECKOIo COCTOAHUA.



KOHTPO/b N ANArHOCTUKA

FOCT 20911-89. TexHnueckas oUarHocTuka. TepMu1HbI U
onpeaeneHus

KOHTPOJIb TEXHUYECKOr0 COCTOSAHUA — NPOBEPKA COOTBETCTBUS 3HAYEHUN
napaMeTpoB o6bekTa TpebOBaHUSAM TEXHNYECKOM OKYMEHTALMM N OnpeaeneHne
Ha 3TOM OCHOBE OJIHOrO U3 33/1aHHbIX BUAOB TEXHNYECKOrO COCTOSAHUS B AAaHHbIN
MOMEHT BPEMEHMW.

[puMepbl TEXHNYECKNX COCTOSAHUMN: <UCMPABEH - HENCMNPABEH>;
«paboToCcrnocobHbIN — HEpAabOTOCNOCOOHBIN» U T.M.



KOHTPO/b N ANArHOCTUKA

TakuMM 06pa3oM, TEXHUUYECKUA KOHTPOJIb — 3TO 3aKIH0UUTENbHBIN 3Tan
NPOU3BOACTBEHHOIO MNPOLECCa, NPU3BaHHbIN YCTAHOBUTb COOTBETCTBUE
XapaKTEPUCTUK, KaK NMpaBuo, NpoOCTOro U3aenns NpeabsiBAsieMbIM K
HEMY TEXHUYECKUM TpeboBaHUsAM.

TexHnyeckas ANarHOCTUKa — Kak NpaBuao, UCMOMb3YET ANarHOCTUYECKYHO

MoAesb, 0TobparkatoLLyto NPOCTPAHCTBO CUIHANOB HA NPOCTPAHCTBO
COCTOSIHUMN.

[103TOMY AMArHOCTUKY YacCTO XapaKTepusyloT Kak crnocob 6e3paszbopHoro
KOHTPONS, 6a3nPYOLWLMINCA Ha TEXHONOMMUAX KOCBEHHbIX U3MEPEHUN,



Buabl AMAarHOCTUKNA

TecToBOE PaznnyatoT MyHKUMOHANBHYO U
BO3AEMCTBME  TecTOBYIO ANMArHOCTUKY obbekTa.

Okp.cpena
Mpn dYHKUMOHANBbHOW ANArHOCTUKE
AMArHoOCTUYECKNE napaMeTpbl
NoNAy4yaloT B nNpouecce HopMasibHOro
(PYHKLMOHNPOBaHUS 06beKTa

[pn TECTOBOM AWMArHOCTUKE ANs
(pOpMNPOBAHUS BbIXOAHbBIX
(AMarHoCTUYeCcKnx) napamMeTpoB Ha
06BbEKT HarnpaB/IeHO BHeELLHee
TECTOBOE BO3ENCTBUE

BbixoaHble
napameTpbl BbixoAHble napaMeTpbl Bceraa

VICKaXXEHbI BNIUSIHUEM BHELLHEWN CpeabI



V

Y
%

Rt
‘

S3
S4

[lInarHocTnyeckaa Moaesnb

{D} — MHOXXECTBO COCTOSIHUN 0O6bEKTA

{S} — MHOXeCTBO NapaMeTpoB
COCTOSIHUSA

{X} — MHOXXeCTBO AMarHOCTNYECKUX
curHanoB (MoXeT 06beanHSATLCS C {S})

MHoxkecTBo {D} nomkHo obnaaaTb
CBOMCTBaMM HE3aBMCMMOCTU M MONHOTbI. [pu
HEBbIMOIHEHNN 3TUX YCIIOBUA BO3HMKAIOT
nomexu (OWKWOKKN B onpeaeneHnn CoOCTOSIHUS
06bekTa)

{D}>{S} — He KaXAabIN ANarHo3 MOXET ObITb
noctassieH (HegOCTaTOYHO NPU3HAKOB AN
pasgeneHus)

{D}<{S} — umeeTcs n3bbIToUHas
AMarHocTuyeckas nHgopMaums (kenatesbHO
ans 6opbbbl € NoOMexammn)



[lnarHocTtmnyeckasa Moaenb

X = & (Dl ;DZ"'Dm) —npamas  Tpamas MOAENb — Kak NpaBumio, MOXET

6bITb HalieHa aHaMTUYECKN
X, =g,(Dy;D,..D,)

_ . . O6bpaTHasga (cobcTBeHHO AMarHocTuyeckas
D, = f,(x;x,..x,)—obpamnaa “°P ( A )
MoAes1b — YAaCTO YMC/IeHHas

D, = f,(x;5%,..x,) DYHKLMOHANBHBINM onpeaenuTenb A0MKeH
ObITb OT/IMYEH OT HyNA (NpeacTaBnseT
OF oF OF, coboun 0bLLyto YyBCTBUTENBHOCTL METO/A
ANArHOCTUKN)

ox, Ox, Ox,

OF, OF, OF,

ox, Ox, Ox, :

OF, OF, OF, x(2) = x(0) + | x(D)dt =
0

Ox, Ox, Ox,

3aAava NpOrHO3npPOBaAHMS COCTOSIHUSA !

D(t) = D(0) + jD(x(t))dz



3afa4u, pellaemMbie npu GopMmUpoBaHUM
ANArHOCTUYECKOM CUCTEMDI

. OnpeneneHune Habopa KNaccoB TEXHNYECKNX COCTOSAHUN
obbekTa

. OnpeneneHue BbIXOAHbIX MAapaMeTPoB, XapaKTePU3YHOLLINX
COCTOSIHME 0bbeKkTa

. [locTpoeHne AMarHoCTUYECKOM MOAENN 0BBbEKTA,
CBA3bIBAOLLIEN 3HAYEHUS BbIXOAHbBIX NApaMeTPOB C
KOHKPETHbIMM KJlaCCaMu COCTOSIHUM 06BbEKTa

. Bbibop nporpaMmMHo-annapaTHbIX CPeacTB U anropuTma
ONArHOCTUKKM (rnoasanada KOHTPOSIS)



TvnoBble NOA3a4a4YN KOMMbIOTEPHbIX
CUCTEM KOHTPONS

ABTOMaTM3aLMNA TUNOBbLIX NoA3aAa4y TEXHNYECKOro KOHTPOJ14
Ha OCHOBE UCIMOJ/1b30BaHUA MNMEPCOHAJIbHbIX KOMIMbKOTEPOB.

- U3MepeHMne UMPPOBbIX N aHANOroBbIX CUrHAOB
_3anncb N XpaHeHne AaHHbIX

- nepefaya AaHHbIX

_ umdposast 0bpaboTka AaHHbIX

- NpeacTaBfeHne n BU3yanmnsaums AaHHbIX

. yNpaBfeHe Ha OCHOBE aHanm3a AaHHbIX U3MEPEHUU



OCHOBHbIe 3334 U3MepeHnst 1 06paboTKu
CUrHaoB

OcHOBHbIE 3a4aum M3aMepeHust 1 o6 paboTkm curHanos

Hakonnenune v ' MpeancrasneHnune
pe3ynsraros




CoBpeMeHHble peanu3auuu
KOMMbIOTEPHbLIX CUCTEM KOHTPONS

[TpoayKUMsa KOMNaHUn LCard  nhttp://icard.ru/products/external/about

BHewHue MoAyJin BBOAA-BblBOAA

HaumeHoBaHue Onucanue

| USB 1.1 ALLMN: 12 6ut, 120 K"y, 8 kaHano.; LIATT: 8 6uT, 1 KaHan, npoueccop ARM AT90SAM7S64

el (48 MI'y)
E14-140-M USB 1.1 AUI: 14 6uT, 200 KI'y, 16 and. kaHanos unu 32 c obuy. <3emnen= | npoueccop ARM
e ATO0SAM7S256 (48 MI'y)
E14.440 USB 1.1 ALIN: 14 6ut, 400 klMy, 16 and. kKaHanos unu 32 ¢ obL. «3emMrnen», CUrHansHbIN NpoLeccop
—_— ADSP-2185M
E20-10 USB 2.0 ALI: 14 6uTt, go 10 MI'y, 4 kanana, 6ycdepusauna sxogos, PHY 3-ro nopsaagka
LTR-U-1-4 USB 1.1 lNopTaTtuBHbIiA 1-MeCTHbIN KPenT AnA ycTaHoBKKW ogHoro moaynAa LTR

. USB 2.0, Ethernet [lopTaTMBHbIN 2-MECTHbLIN KPDENT ANA yCTaHOBKKM ABYX Moaynen LTR, BCTPOEHHbIN
LTR-EU-2-5 npoueccop Blackfin (600 MI'y)

HOBWHKAI

E.270 RS$-232, RS-485, USB. BeBoa MeaneHHOMeHAKOWMUXCA NapaMmeTpos. [1o 16 KaHanos,

NnoKaHanbHaA ransBaHopa3BA3Ka




[lpoaykuna komnaHmu LCard

YHuBepcanbHble nnatel BBoAa-BbiBoga (AUM/LAI) Ha wuHbl PCI n ISA ucnonb3ytoTcs 47151 aBTOMaTU3aumm M3MepEHu,
A1 cO3aHnsi aBTOMaTU3NPOBaHHbIX CUCTEM Yrpas/ieHNs TEXHO0rm4eckumu rpoueccamm (ACYTI). MoryT npuMeHsTbCS
A/15 UngbpoBovi 06paboTKu CUIrHaI0B, MPOMBbILL/IEHHOM aBTOMaTu3auymy, yrnpasasieMoro SKCrepuMeHTa, oUun@dpoBKn
aHasioroBovi MHgopmaumm, B COCTaBe MpPOMBbILL/IEHHbIX KOHTPO/1/IEPOB.

Bce nnatbl kpoMe L-154 n L-791 nMeloT curHanbHble npoueccopbl Analog Devices. BO3MOXXHOCTb 3arpy3ku B nnatbl
nporpamMmM Nosnb3oBaTesns NO3BOASET NPOBOAUTL 06paboTKy CUrHANOB M Bbidady KOMaHZ yrnpasnieHns 6e3 Ucnosib30BaHus
pecypcoB LieHTpasibHOro npoueccopa. Ho 6onblas yactb 3agad cbopa AaHHbIX pewwaeTcs Ha ypoBHe PC ¢
MCNONb30BaHNEM BXOASILUMX B KOMMIEKT NOCTaBKWU ApariBepoB 1 bubnunotek nog DOS n Windows B cpeaax
nporpammupoBanus Delphi, C++, LabVIEW v gp.

MNepekntoueHne KaHAI0B NPU MHOroOKaHaJIbHOM pexxuMme c60pa AaHHbIX aBTOMATUUYECKOE, C MPOU3BOJIbHbIM
nopsiAKoOM Bbl60OpKM KaHana n ko3 duumeHTa ycuneHms. Boamo)xxHa reHepaums npepbiBaHUM no
3anosiHeHuto Yactu FIFO-6ydepa.

OcobeHHOCTHM n3genua
e AUM:126mr /3 MIy

e BxoaHbix KaHaNoB: .
16 anc. nnm 32 c obwen "semnen”

LincppoBoi curHanbHbIW Npoueccop
Lindposbie Bxoabl/Bbixoabl: 16/16

CosmecTuma co cneundukaumei PCI 2.1,
2.2 n 2.3 (HecoBMecTUMa ¢ peBusuen 3.0

e aAByXxKaHasbHbIA LIAM (onuus)




[1lpoayKuuns

MoaynbHasi CTaHuns cbopa AaHHbIX KOMMaHUK
L-CARD - kpeutoBas cuctema LTR

MpuMeHeHWe YHUPULMPOBaHHBIX MHTepdheNcoB
USB 2.0 u Fast Ethernet nossonsiet
peann30BbIBaTb LUMPOKWIA CNEKTP CUCTEM ANS
aBTOMaTM3aUMN HEBONbLUMX SKCMEPUMEHTASTbHbIX
YCTaAHOBOK, TaK M ANs MaclTabHbIX,
pacnpeaeneHHbiX Ha 60nbLWoN nnowaan
TEXHONOMMYECKMX NPoLECccoB € 60MbLUMM YNCIOM
napameTpoB. KoHburyprpyemas MoaysbHas
KOHCTPYKLMSI U pa3BEpHyTast IMHENKa
YHUBEPCANbHbIX U CNeLnann3npoBaHHbIX
moaynen ALM, LIAM n aMckpeTHoro BBOAa-
BbiBOAa 0becneumsaeT cOop AaHHbIX C LUIMPOKOro
cnekTpa YHUPUUMPOBAHHBIX MHAYCTPUANbHbIX
[AATUUKOB.

Micnonb3oBaHWe YHUULMPOBAHHOMO
nporpaMMHoOro uHTepdeinca "knneHT-cepaep”,
WHTEerpauus ¢ WMpoknm nepeyvHem MO, BkAoyas
LabVIEW, a Takke Hannume 3aKOHYEHHOro
KOMMepYEeCKoro nporpaMmHoro obecnedenust (AC
Test, PowerGraph).

koMmnaHuu LCard




[1lpoayKUMA KOMMaHUN «Aypuc»

http://auris.ru

B-424 Lnthposoi ocumnnorpad B-424 untepdeice USB 2.0 n Ethernet, 2
M3MEpPUTENLHLIX KaHana ¢ Mofocoi nponyckanua 200 MMy w
MaKCUManbHOW YacToTol auckpetuaauun 500 Mesib/c (20 Iy - gns
Komnanus A_yP nc - NOBTOPAKOWMXCA CMrHANoB), 11 BXOAHLIX AWAaNa3oHoB, namAte 16
npeanaraeT: ST, Meni6 /kaHan, TB-CHHXPOHN3AWWA, YAaNeHHaR paboTa no nokansHoil
e undposBble i
ocuunnorpagbbl
B-222
® reHepaTtopbl CUrHasjios Uundposon ocunnnorpad B-222 cemeictea BORDO - uHTepdeic PCI, 2

npoun3BoJ bHOMU gl;o PMbl M3MepUTENbHBIX KaHana ¢ Nonocoi npenyckadna 150 MMy 1 MakcuMankHo#

® nornueciue e
aHan3aTopbl / ' :

Mebib / KaHan
reHeparTopbl LUndpoBbIx
CUrHanoB B.-421

¢ MHOroKaHanblibie eteableon oo ol e
CUCTEMDbI aHANIOro- ' '

MakcumanbHaa yactota auckpetwaaumn 100 MewiB/c onA OOHOKPATHLIX
HMQQOBOFO BBOAdaA l

curdanoe n 20 L - ANA NOBTOPAWNXCA CUTHAMN0B, BCTPOEHHDIN reHepaTop
BbiBOA4ad

CUTHanoe
® U3MEpPUTENHU -

aQHa/IN3aTopbl TS WameputenbHbiii  Komnnekc  YHUMPO  (ocumnnorpad, reHeparop
aKyCTU4YECKOro wiyma e = NOTMYecknil  aHanuaatop, ALM, BonbTMeTp, vacToTomep " auanusarop'

unamMmeputTenm - — cnektpa B o0gHOM npubope) no3egonAeT WM3MEpPATE W HOPMWPOBATH
aHanu3aTopbl ‘ 5:_2_._._&_ : aHanoroskle W UNMPOBLIE INEKTPUYECKME CUTHANGI B WHPOKMX 3MANUTYOHLIX,
aKyCTMYECKOro WyMma S—  BPeMEeHHBIX M YACTOTHLIX ANana3oHax
oBPpEMANIMEPUTEJIbHbLIE

CUCTEMDLI




[poaykumsa koMnaHum «Aypuc (B coapyxxectse c bPY)

CucteMa anst KOHTPOSS OTKSIOHEHUIW OT MPSIMOSIMHENHOCTU U KPYT/I0CTU

1- KOHTpOMpyeMas
AeTasb

2- PYKOSITKA
nepeMeLleHMa AaTymkKa

3- AATUYMK YrJ10BbIX
nepeMeLleHnm

4 — paTumK aneﬁHblx
nepeMeLyeHumn

5,6 — ycTpOoMUCTBa
COrJiacoBaHus




[poaykuuns komnaHum «Aypuc (B coapyxectee C bPY)

Cucrema ans KOHTPOJIA OTKJ/TOHEHUM OT MJIOCKOCTHOCTU

1- NOBOPOTHbLIN cTON
2- KOHTpO/IMpyeMasn aeTalb
3- npMBOAHOM ABUraTesb

4 — pyKOSITKM ynpaB/ieHus
OBWXEHUeM

6 — AaTUYMK YrzioBbIX
nepeMeLyeHuin

7 — RaTUYMK JIMHENHbIX
nepeMeLieHnm

8- HanpaBnsiouwasn

9, 10— ycTpoMcTBa
corsiacoBaHus




Data Set Graph

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

[lpoaykumst koMnaHum «Aypuc (B coapyxectse ¢ bPY)

Cucrtema a1 OLUEHKN KNMHEMaTUYECKUX I'IOFpGLIJHOCTGVI nepenayun

T InSpector >> D:\Kagpeapa\Tekyuka_07-08\fla6_no_KAC_ HHUAIP-5\m1.kpp

Evaluating Script :

KIS} |

Calculate |

...............................................................

Restore Data Set I ~
Save New Set I

Commands Help |




Cuctema ans ynpasneHus coopkon
nepeaayn

1- KOHTpONMpyeMas nepeaaya
2 - NnpMBOAHOM ABUrartesb

3 — YCTPOMCTBO Harpy)xeHus
4 — yCTpPOICTBO corniacoBaHusi

5 — nHAMKaTOp NepeMeLLeHus Koseca

) InSpector > D:\Tekyuka'flab_no_KAC_WA\NP-7\lvnouanas nepegada’8_Makc 3asop.asc 3

Data Set Graph

60

40

20

-20

-40

-60

T
100

T T T
500 600 700

[poaykums koMnaHum «Aypuc (B coapyxxectse Cc bPY)

=10l x|

Evaluating Script :

filt{1: 10]

Graph Property
& Amplitude
" Phase

I1 250 garmoniks

Calculate

Data Set Spectrum Graph

Save New Set

Restore Data Set I

Commands Help l




[poaykums koMnaHum «Aypuc (B coapyxxectse Cc bPY)

CucreMa anst uccnenoBaHns BUOPOaKyCTUUYECKUX MapaMeTpoB
nepeaayn

1- KOHTpONUpyeMmas
nepegava
2 - NpUBOAHON ABUraTesnb

3 — YCTPOMUCTBO
Harpy»eHus

4 — paTymk
BU6poyckopeHumn

5 — BX0oAabl AaTYMUKOB

6 — YyCTPOUCTBO
COorniacoBaHums




[IpoayKkumnsa komnaHmn ZetlLab

ZetlLab Studio - aHanornyHblit Labview MHTErpupoBaHHbIN Habop MHCTPYMEHTOB, KOTOPbIE
MCMO/b3YIOTCS NPU PELLEHUM 3aAa4 U3MEPEHUA U aBTOMaTM3aumuK. NporpaMMMpoBaHue
OCYLLLEeCTBNSETCS Ha MO60OM 06bEKTHO-OPUEHTUPOBAHHOM S3blKE MPOrpaMMmMpoBaHmnst: MS
Visual Basic, MS Visual C++, Borland Delphi, Borland C++ Builder ¢ ncnonsosaHuem
6MONNOTEYUHBIX 3N1IEMEHTOB N MOTOBLIX NPOrpamMm

[oaaep>XnBatoTC KOMMOHEHTLI, OTBeYaloLLme 3a BBOA/BbIBOA aHANOroBbIX N LMMPOBbIX
[AaHHbIX, rpadunyeckoe 0To6pa>|<eHme OBYXMEPHbIX N TPEXMEPHBIX rpacmkoB, X-Y
I'paCI)VIKOB rparKOB B MOJISAPHBIX KOOPAMHATAaX, UHTErpanbHbIX YPOBHEN, umcbposux
MHANKATOPOB. Takxke npeayCMOTpPeHO co3aaHne oTyeToB B Microsoft Excel n Word.

B cocTaBe annapaTHbIX CpeACTB NPUCYTCTBYIOT: YHUBEpPCanbHble NnaTtbl cbopa n BbIBOAA
aHanoroBbIX M LUMMPOBLIX CUrHANOB, MY/IbTUMETPbI, FEHEPATOPbI, PACNpPeAENEHHbIE
N3MEPUTENBbHO-YNPAaBNASIOLIME KOHTPOJIEPBI, COrNacyowmne yCTponcTea Ha wnHax PCI, USB
n Ethernet n 1.4. CBsi3aB B NOKaNbHYO CETb HECKOIbKO KOMMbIOTEPOB, €CTb BO3MOXXHOCTb
paboTaTth C OIHMM M3MEPUTENIbHBIM TPAKTOM, KOrAa OAMH KOMMbIOTEP UCMONb3YETCA AN
3aMncu CUrHanoB U BbiAauu Npeaynpexaatowmx CMrHanos, a Apyrov KOMnboTep
MCNOb3yeTca AN NpoBeAeHUa ANAarHOCTUKU KOHTPOIUPYEMbIX Y3/10B.

MHorne BUpTYyasnbHble NPUOOpPbI B KOMMJIEKTE C YCTPOMCTBAMM BBO/AA/BbIBOAA
cepTuduuMpoBaHbl Kak cpeactea naMmepenus (CN) n BHeceHbl B peectp CU Poccuiickon
®enepaumn. Taknum 06pa3oM, CYLLIECTBEHHO YMPOLLIAETCA METPOJIOrMUecKas aTrectaums
CUCTEMbI, COBpaHHON Ha 6a3e ZLab Studio.



[1poaykums komnaHum ZetlLab

http://www.zetms.ru

Mpubopsbl U3 coctaBa ZETLab npeaHa3HayeHbl AN BU3yanu3aumm, CnekTpanbHOro
aHanu3a, U3MepeHns ANEKTPUYECKMX NapaMeTpPoOB, reHepaLmMm, 3anMcu 1 BOCNpon3BeaeHns
CUrHanoB, NOCTYNaoLWNX Ha BXOAHbIE KaHaslbl aHaIM3aTOPOB CrekTpa NpeaHa3HavyeHbl ANns
BM3yann3aumm, CNeKTPasibHOro aHann3a, U3MepeHns 3N1eEKTPUYECKUX NapaMeTpoB,
reHepauun, 3annucn n BOCNpoM3BEAEHUS CUrHANOB, NOCTYMNAoWMX Ha BXOAHbIE KaHasbl
aHanms3aTopoB cnekTpa u nnat ALMN LIAM. Habop noctaBnsiemMbix nporpamm ZETLab 3aBucut
OT TMMa UCNosb3yemoro npubopa:

ZETLab nns nnat ALM/LIAN

ZETLab nns aHanv3aTopoB CrekTpa

ZETLab nns TeH30CTaHLUUM

ZETLab nns subpomeTpa-ymMmomMepa

ZETLab nns peanbHbix NpubopoB

ZETScope - nporpaMmHoe obecrieyeHne ang ocunnnorpados

ZETLab Registration - cpeacTsa perncrpaumm n BocrnponsseneHus (gaHHble rnporpamMmbl
BK/THOYEHbI B MPOrpaMMHOE obecriedeHne A/ aHaim3aTopoB CreKTPa)

ZETLab CYB - cneumanu3npoBaHHOe nNporpaMMHoe obecneyeHne ans CUCTEMbl YNpaBAeHus!
BnbpocrteHaamm
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AHanoro-uncdpposou npeobpasosartenb ZET
230 ¢ 24-pa3psagHbiM aHanoroumMdgpoBbiMu

I'Ip606p83OBaTeJ'IFIMM npeaHa3Ha4veH ans m
U3MEPEHWUIA MAPaMETPOB CUrHAJIOB C BbICOKOM e by
TOYHOCTbIO, 60/IbLLIMM AUHAMUYECKUM ANAMNA30HOM ot Lo e

M 6OMbLUMM YaCTOTHBIM D,Mal'la3é)HOM MOCTYNatoLLMX
C pa3nNn4HbIX NEPBUYHbIX Npeobpa3oBaTenen: USB
akcenepometpoB BC 201 ZET 230 c 24-pa3pagHbim 20 UM(DPOBO” b i
aHanoroundpoBbIMA MNpE npeobpasoBaTensamu
npeaHasHayeH AN U3MepeHuii NapamMeTpoB
CUrHasNOB C BbICOKOW TOYHOCTbIO, 60MbLIMM
AVNHAMUYEeCKUM Anana3oHOoM U 60/bLLNM
YACTOTHbLIM AMANA30HOM, MOCTYMaKLWKUX C
Pa3/INYHbIX MEPBUYHbIX npeo6pasoBaTenem
akcenepomeTtpos BC 201, BC 202 ZET 230 c 24-
pa3psaHbIM aHaJ'IOI'OLI,VIdZ)pOBbIMVI
npeobpasoBaTtensamMu npeaHasHayeH ans
M3MEepPEHNI NAapPaMeTPOB CUrHANOB C BbICOKOW
TOYHOCTbIO, 60bLWNM ANHAMUYECKMM ANana3oHOM
M 60MbLUMM YaCTOTHBIM AManasoHoM, NOCTyrMatoLWmX
C Pas/INYHbIX MEPBUYHbIX npe06pa3osaTeneM
akcenepometpos BC 201, BC 202, MMkpodoHOB

BC 501 ZET 230 ¢ 24-pa3psiaHbiM
aHanorouudpoBbIMY npeobpasoBaTensamu
npeaHasHayeH AN U3MepeHnii NapamMeTpoB
CUrHasNOB C BbICOKOW TOYHOCTbIO, 60MbLIMM
AVNHAMUYeCKUM Anana3oHOoM U 60/bLLNM
YACTOTHbLIM AMANA30HOM, MOCTYMaKLWMX C
Pa3/INYHbIX MEPBUYHbIX npeo6pasoBaTenem
akcenepometpos BC 201, BC 202, MmkpodoHOB

BC 501. Mop,ynb ALI,I'I/LI,AI'I ZET 230 MOAK/IOYaETCS

o o I
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AUN UAN 14/2 - nnaTta Ha wuHe PCI

Mnata ALUM LA dyHKUMOHMPYET B peXXMME HENPEPLIBHOrO BBOAA/BbIBOAA aHAIONOBbIX M LIMPOBLIX CUrHaNoB B
MaMsaTb NEPCOHA/ILHOrO KOMMbOTEPA C BO3MOXHOCTLIO LIM(PPOBON 06pabOTKM CUrHaNoB B HEMPEPLIBHOM pPeXMME B
YaCTOTHOM AMana3oHe Ao 2 Mlu.

MnaTta AU no3sonseT noak/o4vaTb U HENpPEepPbIBHO O6pa6aTbIBaTb pa3HOpPOAHbIE NCTOYHMKN CUTHAIOB C
pa3nnyHbIMN HaCTOTHbIMU AMNaNa30HaMN U NPOBOAUNTDL CpaBHMTerIbeIM aHanus.

B komnnekT noctasku AL LA 14/2 yxe BxoauT 6a3oBoe nporpammHoe obecneyenne ZETLabB komnnekt
noctasku ALIM LA 14/2 yxxe BxoauT 6a3oBoe nporpamMMHoe obecnedeHne ZETLab. [ononHutensHoe nporpaMmmHoe
obecneyenne ZETLabB komnnekT noctasku AL LIAIM 14/2 yxe BxoguT 6a3oBoe nporpaMMHoe obecrneyeHve
ZETLab. [lononHuTenbHoe nporpaMMHoe obecneveHne ZETLab n cpeactea paspabotunka ZETLab-Studio nossonser
paclwmpaTb MYHKLMOHaIbHbIE BO3MOXHOCTW YCTPOUCTBA

BcTpoeHHbIN B KaXayto NporpamMMy Mozysib YNpaBieHUs 1 aBToMat3auMnBCTPOEHHDIN B KaXKayto NporpamMmy
MOAY/b yNpasBieHus n asToMatnsauumn n3 coctaBa ZETLab-Studio obecneumsaeT npocToTy M yaobCcTBO NpU
NOCTPOEHMN COBCTBEHHbIX MPOrpaMMHO-M3MEPUTESTbHBIX KOMMTIEKCOB.

BO3MO‘ MNOALIML LILAM 4 AN
4acTto




MporpamMma "y3|<ononocubm
CneKTpaJibHbli aHau3"

CneKTparbHbI aHann3 Ucnonb3yeTcs Ans
pasfefieHnsi CUrHasnoB Ha npocTenLne

[1poaykums komnaHum ZetlLab
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COCTaBNAOLIME B YacTOTHOW obnacTu. B ocHoBe
[laHHOTO TWMa aHanmn3a NEeXUT NPUHLINM
Pa3fIoXeHNs BpEMEHHOI peanusaLmmn curHana B
YACTOTHbIN CNEKTP C paBHOMEPHBIM LLIAroM Mo
yacToTe C MOMOLLb0 Npeobpa3oBaHus dypbe.
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Unit - Moay/ib ynpaB/sieHUs U aBTOMAaTU3aLumn

[aHHbI MOAYNb NpeAHa3HayYeH ans yrnpaBneHus U aBToMaTU3aumm npoLecca
N3MEPEHUN MpuW MOCTPOEHUM PA3NINYHbBIX TEXHOMOMMYECKMX NPOrpaMMHO-
annapaTHbIX KoMMeKkcoB Ha 6ase moaynien ALLM LIAMAaHHbIM MOAYb
nNpeaHa3HayeH ans yrnpaBneHus U aBTOMaTU3aumm npoLecca U3MepeHn npwm
NOCTPOEHUMN Pa3/INYHbIX TEXHOIOMMYECKNX NporpaMMHO-annapaTHbIX
KOMMnekcoB Ha 6a3e moaynen AL LA 1 aHanM3aTopoB CrekTpa.

[onb3oBaTento NPeaoCTaBNsSEeTC BO3MOXHOCTb peanu3aumm noboro
anroputMa paboTbl NporpamMm cpeacTB naMmepeHmi. Ha ntobom ynobHom
06bEKTHO-OPMEHTUPOBAHHOM $3blKe nNporpamMMmmnposaHus (MS Visual Basic, MS
Visual C++, Borland Delphi, Borland C++ Builder) nonb3oBaTtenb co3naet
rpadmnyeckyto 060/104Ky, obecrneymBatoLLyto TpedyeMbin MHTEpdeNC. 3aTem,
MCNONb3Yys MOAY/b yrpaBneHns 1 asToMatTmsaummn Unit akTMBU3NPYIOTCS
HeobxoanMble BUPTYasbHble NPUbopbI, 1 NOCPEeACTBOM KOMaHA
NO/sIb30BaTeNbCKas NporpaMma noay4vaeT MoHbIA AOCTYN K onepauusim,
(PYHKUMSM M AQHHBIM UCMOMb3YEMOro BUPTYasibHOro npubopa.

T.0., onpeagenus cLeHapuin paboTbl N3MEPUTENTbHON CUCTEMbI U ChOPMMUPOBAB
ero B Bnae KoMaHz, Nnosib30BaTes/lb UMEET BO3MOXXHOCTb aBTOMaTU3NPOBaTb
NpoLecc NosiyyeHnss u 06paboTkn BXOAHbIX/BbIXOAHbIX AaHHbIX ¢ Moaynen ALLlM
LIAMT.0., onpeaenvBs cueHapuin paboTbl U3MEPUTENBHOWU CUCTEMBI U
cdopMMpoOBaB ero B BUAe KOMaH/, nosb30BaTeslb UMEET BO3MOXKHOCTb
aBTOMATM3NPOBATb NpoLEecc NonyyeHust n 06paboTKM BXOAHbIX/BbIXOAHbLIX

J
ATl In ~ a7/ Enais ALIFT VLIATT 124 S0 [ 1A TAIRAD ~AFALZTIA =S
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MpumMmep N21: NMporpamma "Tpu BONbLTMETpA - B O4HOM"

W, [Ipyme p HCNO/IbIOBAHMA MOAY/IA YIIPAB/IE HHA M aBTOMATHIALWM Q[E\@

KaHan uamepeHuii W—L]
BonbTmeTp nepemenHoro Toka, mB [UBT——
BonbTMETP NOCTOAHHOMD TOKa, MB [19430
CenekTUBHBIN BONLTMETP, MB fUUEHU—

Beixoa

Bo BpeMsl 3anycka fJaHHOW NMporpaMMbl Napasifie/ibHO B CKPbITOM pe)XXuMe 3anycKaroTcs

euwe 3 nporpaMmmbi: BOJIbTMETD NOCTOAHHOIO TOKa, BOJZIbTMETP NEPEMEHHOIO TOKa U

CeJIEKTUBHbIW BOJIbTMETP NEepPeMEHHOro TokaBo BpeMs 3anycka JaHHOU NMpPOorpaMMmbl
napai/ie/ibHO B CKPbITOM pe)XXMMe 3anyCcKaloTcs ele 3 NporpaMMbl: BOSIbTMETP

NOCTOSIHHOrO TOKa, BOJIbTMETP NEepeMEeHHOro ToOKa U CeJIEKTUBHbIA BOJIbTMETP
nepeMeHHoro Toka. NMonb3oBaTtesnb BbibupaeT kaHan moaynsa ALINBo BpeMs 3anycka
AAHHOW NpPOrpaMMbl Napassie/ibHO B CKPbITOM peXXMMe 3anycKaloTcs ewe 3 nporpaMmbi:
BOJIbTMETP NOCTOAHHOI0O TOKa, BOJIbTMETP NepeMeHHOro ToKa U Ce/JIeKTUBHbIN BOJIbTMETP
nepeMeHHoro Toka. lMonb3oBaTtenb BbibupaeT kaHan moayna ALIN wnn aHanusartopa
CrneKTpa U B peaJibHOM BpeMeHU B OKHe NporpaMMbl OTO6pa)kaloTca NoKa3aHUA Bcex
BOJIbTMETPOB NO BbiIbpaHHOMY KaHany.

NocnenoBaTenIbHOCTb AEACTBUWA NPU CO3AaHUUN NPOrPaMMbil:
Co3pnaem HOBbIM npoekT "Standart EXE";

Yepe3 meH1o "Project -> Components" gobaBnsieM B NpoekT ABa KOMNOHeHTa: "SRV
ActiveX Control Module"” u "Unit ActiveX Control Module

Pa3mewiaem Ha cbopMme oanH koMnoHeHT "SRV ActiveX Control Module" un Tpu kOMNoHeHTa
"Unit ActiveX Control Module";

Hdo6asnsem u pasmewiaeM Ha cpopme Heobxoaumble anemeHThl (Label, TextBox,
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Option Explicit

Dim error As Long

Dim p(1) As Long

Dim NumChannels As Integer ' KosmMuecTEC EBKIINYEHHEX KaHaNoE Mooysen AI

. Kronka "Bmxon"
Private Sub CmdExit Click()

Unload MainForm

End Sub

' o= == == JI3MeHeHEMe KaHajna M3MepeERus

Private Sub ComboChannels Click()

error = Unitl.SetParam(0, ComboChannels.ListIndex) ' VcrarBaeBameaeM EHOpaHHEDT K3HAJ B DPOTpaMMe BoJbTMETPRAE
nepeMeHHOTo TOoKa

error = Unit2.SetParam(0, ComboChannels.ListIndex) ' VcraraeBameaeM EHOpEHHED KEHAJ B DPOTpaMME BOIbBTMETRAE
NOCTOAHHOTO TOKa
error = Unit3.SetParam(0, ComboChannels.ListIndex) ' VcrarasaupeaeM EHOpaHHEDT KaHaJN B nDporpamMe CeneKTHMBEOTO

EQJIBETMETPE IEepeMEeHHOTO ToKa
' Oobaswms B 3avonoBxku Caption'os eauHEuMLy M3MepeRus BHOpaHHOTO Karamga

LabelVoltMeter.Caption = "BoanpTMEeTp NepeMeHHOIO TokKa, " & SRV1.Conversion (ComboChannels.ListIndex)
LabelVoltMeterDC.Caption = "BoJdpTMETp NOCTOSEHOIO Toka, " & SRV1.Conversion (ComboChannels.ListIndex)
LabelVoltMeterSel.Caption = "CenexXTMEEEM EBOJbTMETPp, " & SRV1.Conversion (ComboChannels.ListIndex)

End Sub

' o= UreHMe OaHHEEX OT NpOoIrpaMdMa BONBTMETPE NepeMeHHOTC TOoKa
Private Sub Unitl Ready(ByVal param As Long)

Dim size As Long ' PasMep CYMTHBaEMEX IJaHHEX
Dim data As Single ' OaHEEE

error = Unitl.Read(size, data, p(0)) ' UyTaeM OaHHEHE
TextVoltMeter.Text = Format (data, "#0.0000") ' SanonageM 3HaveHMaMy TextBox

End Sub
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Mporpamma "MHOrokaHanbHbli caMonucey" npegHasHa4YeHa Ana AIMTESIbHOW perucrpaumm m
oTo6pakeHus napaMeTpoB CUrHaJoB, NOCTyNaroLMUX Ha BXOAHbIE KaHaJlbl aHa/In3aTopOoB
cnektpallporpaMmma "MHorokaHasibHblii camonucey" npegHa3sHauyeHa ANA ANIMTENIbHOWU PerucTpaumm u
OTObpa)keHnsi NapaMeTpoB CUrHasI0B, NOCTyNaloWKNX Ha BXOAHbIE KaHAJ1bl aHA/IN3aTOPOB CNEeKTpa
(BXOoAMT B KOMMJIEKT NOCcTaBkn) n moaynei ALIM/LIAM (nocTtaBnsieTcs ONUMOHHO € cocTaBe ZETLab

Registration).

CamonuceLl, No3BoJISieET NPOBOAUTb HENMPEPbIBHYIO 3aMUCb BbiIGpaHHbIX NapaMeTpPoB CUrHaNoB B ¢aiin.
Mporpamma Mcnosb3yercs B CMCTeMax HernpepbiBHOr0 MOHMTOPUHIa U KOHTPOJIS, B cMCTeMaX
npoBeAeHns pa3/In4yHOro BUAAa NCNbITaHUA AJ1S1 NPOTOKOJ/INPOBAHMUSA Pe3yJibTaTOB UCTbITAHUN.
Hanpumep, npu npoBeaeHnM NCnbITaHMA Ha BUGPOYCTOIUMBOCTD, OnepaTopy Heo6xoanmo
perucTpupoBaTb YPOBHM BUGpaLIMM HA ONMOPHON U KOHTPOJIbHbIX TOUKAX M YAacTOTy BO36y>kaaeMoro
curHana. UcnbiTaHua MOryT NpoBOAUTbLCA B TEUEHUE HECKOJIbKUX pabounx cMeH. [Mpu npoBegeHun
BM6pOMCNbITaHMI NO TPEM OCSAIM, Heo6XoAMMO nepecTaBnATb o6pasel. Ha BpeMs nepeycTraHOBKM
caMonucelL, MOXXHO OCTaHABJIMBATb M 3aTEM NPOAO/HKATb PErucTpaumio nNo Mepe Heo6xoaUMMoOCTH.
Konnuecrso oAHOBpEMEHHO PErMcTpMpyeMbiX KaHaJIOB MOXXET 4OXOAUTb A0 60.

OAHOBpEMEHHO MOXXHO PErMcTpMpoBaTh NOCTOSIHHOE, NepeMeHHOoe, MMKOBOEe 3HaUYeHne, NOJIHbIA pa3Max
M YaCTOTY MO HECKOJIbKMM KaHasaM. NMpu Ucnosb30BaHUU aKCENIEPOMETPOB, T.€. AATYMKOB YCKOPEHHUs,
caMmonucel No3BoJiIeT permcTpupoBaTb BU6poyckopeHue, BU6poCKOpoCTb M BUbponepeMeLleHue no
3alaHHOMY KaHaJy. OqHOBpeMeHHO MOXXHO 3anyCcKaTb HECKOJIbKO camMonucues. B
aBTOMaTU3MPOBaHHbIX CUCTEMaX yNpaB/IeHNs TEXHOJIOrMYecknm o6opyaoBaHnemM Heo6xoanMMo BeCTH
HenpepbIBHbIW KOHTPOJIb M PErMcTPaLMIo TEXHOIOrMYEeCKMX NapaMeTpoB - AaBJIeHNns, TeMnepaTypbl,
Harpysku. B aToM cnyyae camonucel BKJIOUAeTCs Ha HenpepbiBHbIA Pe)XXuM peructpauum. ExxerogHboie,
eXxeHepesbHble WK e)XXxeAHEBHbIE NPOTOKOJIbl N0 Mepe HE06X0AUMOCTU apXUBUPYIOTCS ONEpPaTOpPOM.



[Ipoaykumsa koMnaHuu ZetlLab
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Busyanusauyusa CUrHanos
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CneyuvanusupoBaHHoe nporpamMmHoe obecneyenne ZETLab CYB

[eHepatop ¢ 0bpaTHOW CBA3LHD CeHepaTop ¢ 0bpaTHO CBA3LHD
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National Instruments LabVIEW npeacraBnsiet co6oi Bbicok03¢hheKkTUBHYI0 cpeay rpapuyeckoro
NporpaMMMpoBaHu1s, B KOTOPO MOXXHO co3aaBaTh rmbkue n Macwtabupyembie NpUIOIKEHNUA U3SMEPEHUMN,
ynpasneHus u TectupoBaHus. LabVIEW couetaet B ce6e rub6KoCcTb TpaAULIMOHHOIO Ai3biKa
NporpaMMMpoOBaH1A C MHTEPAaKTUBHOM TexHonorunen dkcnpecc BI, koTopas BkAO4YaeT B cebs
aBTOMaTHU4YecKoe co3paaHue Koaa, MCnoJib30BaHUe NMOMOLLHMKOB NP KOH(UIypupoBaHMU U3MEPEHUN,
LWwa6s10HbI NPUIOXKEHNW U HacTpanBaeMblie Jkcnpecc BI.

AocronHcrBa LabVIEW:
MonHOUEeHHbIN A3bIK NPOrpaMMUPOBaHUSA
MHTYUTUBHO NOHATHbINA Npouecc rpadmuyeckoro NporpaMMmMpoBaHus

LLiInpokue BO3MOXXHOCTM cb0opa, 06paboTkn M aHannsa AaHHbIX, ynpaBneHus npubopamm, reHepauum
OTYeTOB M 06MeHa AaHHbIX Yepes3 ceTeBble UHTep(enchl

ApaiBepHas noaaep)xka 6onee 2000 npu6opos

BO3MO>XHOCTM MHTEPAaKTUBHOM reHepauumn koaa

LLa6n0oHbI NpUIoXKEeHUN

BbicOkasi CKOPOCTb BbIMOJIHEHNUS OTKOMNWIMPOBAHHbIX NPOrpamMMm
O6yueHue n TexHu4yeckas noaaepikka MMPoOBOIro YpoOBHSA

CoBMecTUMOCTDb € onepaunoHHbiMu cuctemamu Windows2000/NT/XP, Mac OS X, Linux u Solaris. LLinpoTa
NnpUMeHeHus

MpunoxxeHus, HanucaHHsble B LabVIEW, HaxoasT npMMeHeHMe BO BCEM MUpe B pa3HOO6pa3HbIX oTpacnsax
MPOMbILLJIEHHOCTHU:

ABTOMO6MJIbHaA NPOMbILLIEHHOCTb
TenekoMMyHUKaL UK

A3pokocMuyeckas NPpoOMbILLIEHHOCTb
Pa3paboTka u NpoM3BOACTBO /IEKTPOHUKMU
YnpasneHue TeXHO/I0OrM4ecKMMm npoueccamm
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