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[1TnaH nekyuu

Cucrema LabView.

‘'IporpaMMHbIE U annapaTHble cpeacTBa.
"oToBble pelueHns National Instruments.
'lpeacTtaBieHne AaHHbIX.

DNeMeHTbl MHTepdenca n rpadpudeckmne
cpeacTBa BUPTYabHbIX Npnbopos.




National Instruments
r. OctuH (Texac, CLLUA)

Bboaee 30 aet National Instruments aBageTcsa AMAEPOM B 00AacTu pa3paborku
U HOPOU3BOACTBA  ANMAPATHO-IIPOIPAMMHBIX CPEACTB aBTOMATHU3AILIUU
U3MEPEHUN, AUATHOCTUKH, VIIPAaBAEHHUA U MOAECAUPOBAHHUA B IHMHPOKOM
cnexrpe mnpusokenmii. National Instruments aBasgerca pa3padbOTINKOM
TEXHOAOTHUM BUPTYAABHBIX IHPUOOPOB — PEBOAIOIIMOHHON KOHIIEHIIHH,
N3MEHUBIIEH ITOAXOABI I METOAUKY IIPOBEACHHUA U3MEPEHUU U pa3paboTkm
CHCTE€M ABTOMATU3AIINH.



TexHonorusa BupTyasbHbIX
n3MepuTenbHbIX NpUbopoB

TexHoAOTTA BUPTYaABHBIX
N3MEPUTEABHBIX IIpuOOPOB
00 BbEAMHAET arnmapaTHbIe
CpeAcTBAa M IIPOIPAMMHOE
obecrieueHue C
IIPOMBIIIIA€HHBIMH

KOMITBFOTEPHBIMH TE€XHOAOTHUAMHU
. AAfd pelleHusA HU3IMEPUTECABHBIX
+  3aAad, OPUYEM CBOMCTBA ITHX

pelmieHnr B 3HAYUTEABHOU
CTEIIEHH OMPEAECAAIOTCA
IIOAB30BATEASAMMU.



YcTtpoucTtBa cbopa AaHHbIX

USB 6008/6009

* 8 KaHanoB aHanorosoro Beoaa, paspewwenne 12 unu 14 6ur, yactora

oundposky no 48 kIMy

* BUHTOBLIE TEPMUHANLI ANSA NOAKNIOYEHMA NATYMKOB

* BoicTpoe plug-and-play noakn4eHUe K KOMNLIOTEPY

* [lpaligepbl 4Na onepaunoHHbix cuctem Windows, Mac OS X 1 Linux
* MHOrodyHKUMOHAaNLHLIA BEOA/BLIBOA ANA NpoeeaeHusa cbopa

1 COXPAHEHWUA AaHHbIX

¢ 3anuTka no wuHe USB

* BecnnatHoe MO ana cbopa v CoxpaHeHnsa AaHHbIX

M Series

Aufnfurchion DAC Device R

NATIONAL
) INSTRUMENTS

MnaTtbl cOopa gaHHbix M cepun

[0 32 aHanoroebix BXOA0B, 4 BbIXOA0B ¥ 48 uMdpOoBbIX NUHWUIA
Pazpewenue no 18 paspsanos

MporpammupyeMelil BXOQHOM AnanasoH

AHanorosslii Beleog 4o 2.8 MINu ( 16 paspsaos)
BricokockopocTHoi (Ao 10 MIw) eeon/BelBoa LM@POBLIX CUIHAN0B
B 5 pas ynyuyweHa To4HOCTb M3MEPEHMIA 3a CYET BO3MOXHOCTU

HenuHelHol kanubpoBKK BO BCEX ANanas3oHax

MonHas nopnepxka LabVIEW 1 MHCTpyMEHTaNLHOro apaleepa

NI-DAQmMx



becnipoBoaHBIE cucTEMBI COOpa AAHHBIX

* IepeAava AAHHBIX Yepe3

nyoarraasre GSM

/// by
" * mporokoasl UDP,

TCP/IP (Client), TCP/IP

\ \‘ (Server)
. FTP, HTTP, SMTP, POP3
' cRIO SA1802 Module * mepeaaua AAHHBIX
* Paanyc aetictBua 30 m B momerneHuu,

makc. 100 m Ha OTKPBITOM
\\ IIPOCTPAHCTBE
GPRS pocTp
* 10/100 BASE T /X Ethernet HOPT

* HenpeprIiBHBII COOP AAHHBIX C

— JaCTOTOM
6o0aee yem 50 xI'n1 ¢ paspemenuem 24-
oura
* Moayau tepmonapsi, RTD,
aKCEeAepPOMETPOB, MUKPO(OHOB,
TEH30AATYNKOB, [ POBOIi B/B



Cuctema CompactRio

BbICOKOCKOPOCTHAA peKoHUrypupyemas cuctema
CompactRIO ans BcTpanBaeMbIX NPUNOKEHUN

Real-TirQI'lpoueccop / nine '/O" |_ &
—]|wo 110
‘ mo /o J L 110
0 0
Moaynu BBOAA/BbIBOAA ... e

Connectivity _g(?r?;iltioning ADC / [




NI CompactRIO

CompactRIO - BcTpanBaemas KOHTPONbHO-U3MepUTEnbHas CUCTEME, OCHOBOW KOTOPOW ABNAETCA TEXHONO-
rua pekoHdburypupyemoro seoaa/sbieoga NI RIO. Mnatdopma CompactRIO cocTouT U3 Wwaccu ¢ BCTPOEHHON
MNUC, koHTponnepa peanbHOro BPEMeHu U Moaynein BBoAa/BbiBoaa.

Awis | Brcuder Poaton

* [lapannencHaa obpaboTka
naHHbIX Ha yaTtote or 40 My,

HapeXHbl it Kopnyc

+  [Owana3zoH pabounx Temnepatyp: ot -40 °C go +70 °C

+  V13onauma no HanpaxeHuio go 2300 B
+ YnapHbie Harpy3ku go 50 g

Cormard (104,

KoHTponnep peanbHoro epe-
MeHW

+ [eTepMUHUPOBAHHOE BO BPEMEHU
MCNONHEHME NPOrPamMMHOro Kona

« KomnnekcHaa 06paborka 1 aHanv3
[aHHbIX B PeanbHOM BpemeHu

Ethernet nopTbl 10/100 MBuTt/c

» [lonb3oeaTensckuit HTEepdenc ana
YOaNeHHOro yNpaeneHua

* BcrpoeHHbie Beb/dannosbie cepeepbl

BcrpoeHnHan MJTAC

*  PekoHpUryprpyemocTs
BCTPavBaembiX NPUNOXKEHUIA

Beopa/BbiBOA CUrHanoB

« [IpAnoe nogknioyeHre Niodbix AaTyvkoe

« Bonee 40 moaynen eeoaa/ebieona
(Temnepartypa, TeH30M3MepeHUa, Brbpauua,
aHanoroebin 1 UM poBo BEOL/BLIBOA,
YNpagneHwe NpUeoSamn, NPOMbIL NEeHHbIe
NPOTOKONb! NEPeaaYi NaHHbIX, BBOA/BLIBOA
Mo HaNPAXEHWIO 1 TOKY)

« [logknioyeHne Moaynemn Ha nety

npOCTOTa nognto4vyeHUA

Huzkoe aHepronoTpebneHne * BCTPOEHHbIE NPOMbILLINEHHbIE

Motpebnreman MowHocTb go 17 Br RAThaN
(Tunoebie 3HaueHua 7-10 BT) * D-Sub v TepmmHans noa
BUHT

LyBnupoeaHHbIA BXO4 ANA UCTOYHUKE
NUTaHWA NOCTOAHHOIO TOKa C
HanpaxeHuem 11-30 B



OcobeHHoCTI NnaTOOoPMb!

[poueccop peanbHOro BPEMEHW U PEKOHMUrypUpye-
maa MNJTNC

Mok noyeHne no 8 moaynen BBona/BbLIBOAA

MapannenbHas perucrpauna aaHHblx v obpaboTtka B
peanbHoM Bpemenn Ha MNJIAC

HanexHbln hopm-dakTop

Mopnepxka Ethernet, WiFi, USB, RS-232, RS-485,
GPS, GPRS, GSM, ARINC, MIL-STD-1553B v ap.

Mporpamauposanne B cpene LabVIEW (He TpebyeTca
3HaHue Verilog, VHDL, SystemC)

OcobeHHOCTU NNaTe

nopMbl CompactRio

[TprnoxeHuna

» ABTOMATU3ALMA Hay4HOro 3KCnepuMeHTa

» ObyyeHne u nposeseHne naboOpPATOPHbIX NPaKTy-

KYMOB MO Pa3nuyHbiM TEXHUYECKWUM AUCLMNAMHAM,
BKNOYaA POOOTOTEXHUKY ¥ MEXATPOHUKY, aBTOMATUKY
n ACYTTT, anarHoCTUKY MalUH ¥ MeXaHW3MOB, 13me-
PUTENbHbIE TEXHONOrMU, BLIMUCAUTENBLHYIO TEXHWKY,
3HEPreTUky 1 ap.



NI CompactDAQ

NI CompactDAQ - 370 Hegoporaa MogynbHaa M3MepPUTENbHAA CUCTEMa, NOOKNoYaeMan K KOMNbIOTEPY NO LWWHe
USB. ApxutekTtypHo NI CompactDAQ cocTouT U3 Wwaccy, BmelaoLtero 4 unu 8 moayneit Beoaa/sblisoga cur-
Hanos.

Pa3zbeMmbl
CUHXPOHU3aL UK

Llaccn NI CompactDAQ

USB-uHTtepdeiic Mopgynv eBoga/sbiBoga

Bxop anAa Ucto4YHUKa
nuTaHua



CompactDAQ

7 NATIONAL

Moaynu BBOAa/BbiBOAA

USB - untepdenc

LWaccu NI CompactDAQ

-
——
W i
|
LRI
—— -~
Bonee 50 moayneii BBoAa/BbIBOAA CUrHANOS - MporpammHas nogaepxka s LabVIEW, LabWindows CVI,
Temneparypa, TeH30M3MepeHus, Bmﬁpaumg, ANSI C/C++, C#, Visual Basic .NET m Visual Studio 6.0

aHanoroeblii N LMGPOBOI BBOA/BLIBOA, YNPaBEHNE
NPUBOAAMW, NPOMBbILLAEHHBIE NPOTOKObI Nepeaayn
LaHHbIX, BEOA/BbIBOA, NO HANPSXEHWIO U TOKY



OcobeHHOCTU NNaTc

nopMbl CompactDAQ

OcobeHHOCTU NNaTdOPMbI: [punoxeHus:
. MOLlyﬂbHaﬂ namMeputTenbHaa cUctemMa . ABTOMGTM&':!U.VIH HaY4YHOro sKcnepumMeHTa
» USB-uHTepdenc ana nogkNoveHna K KOMNbloTepy » OByyeHue u nposeneHe nabopaToPHbIX NPaK THKY MOB

N0 Pas3nuyHbIM TEXHUYECKUM AUCUMNAMHAM, BKNloYaA
M3MEPUTENbHYIO TEXHUKY, ANArHOCTUKY MaLUWH W Me-
XaHN3MOB, MaLLWHOCTPOEHWE, NPUBOPOCTPOEHWE U Ap.

» bonee 35 Mmoaynen BBOAA/BbIBOAA CUrHANOB (TEmMne-
paTtypa, TeH30u3MepeHua, Bubpauna, aHanoroBbin M
LUnpoBO BBOA/BLIBOL, YNPaBNEHWE NPUBOAAMMU, NPO-
MbILLUNEHHbIE NPOTOKONbI Nepeaayuy AaHHbIX, BBOA/BbLI-
BOZ NO HaNpPAXEHWIO U TOKY)

» [IpAMOE NOAKNIOYEHWUE AATUYNKOB
» HacTpoika n3MepeHuit BCEro 3a HECKONbKO MUHY T

» [lporpammuan nopaepxka 8 LabVIEW, LabWindows
CVI, ANSI C/C++, C#, Visual Basic .NET u
Visual Studio 6.0

» Pabouwit guana3oH Temnepatyp ot -20 go 55 °C
» Pabora 8 OC Windows Vista/XP/2000



MoaynbHaa nameputensHaa nnatgopma PXI

MoaynbHaa nnatdopma, npeaHasHa4eHHan 4na Co3aaHna MHOTOMY HKLWOHANbHbLIX KOHTPONBHO-M3MEePUTENbHbIX
CUCTEM B HaY4HO-UCCNEaoBaTeNbCKUX Npunoxenuax. B ocHose PXI-nnaTtdopmbl nexar CTtaHaapTHbIe KOMMbIO-
TepHble TexHonoruu: wuHa PCI/PCI Express, npoueccop u nepudepuitiblie yctpoictaea. ApxutekTypHo PXI co-
CTOMT W3 LAcCH, B KOTOPOE YCTaHaBNWBAIOTCA MOAYbHble npubopbl, KOHTPONNEpPbl Unk WHTepdecbl Ana yaa

NEHHOTO YnpaeneHua nnathopmMoin.

ExpressCard s— ——a UUSB
Ethernet/LAN
3aaHRA LPT RS-232
COEAUHUTENLHAA
navent GPIB

Buaeo



OcobeHHOCTN NNaThopMbi:

OTKpbITaa MOAyNbHaR apXUTEKTYypa

B0O3MOXHOCTb CUHXPOHU3aLMKN KaK MOAYyNen, Tak v oT-
AenbHbIX WaccH

HanexHbln hopm-hakTop

bonee 1500 nameputenbHblX Mogynen (0T NOCTOAHHO-
ro Toka go 26.5 Mu)

CraHOapTHblE KOMMLIOTEPHbLIE TEXHONOrMU WU UHTEp-
deickl BBOAA/BLIBOAA

o 17 nameputenbHblX MOAYNEN B OAHOM LLACCH

MponyckHaa cnocobHocTb Ao 1 M'B/C Ha kaxabii cnor,
CNnoTa CUCTEMHOro KoHTponnepa- no 4 I'b/c

OcobeHHOCTU NNaTc

DOPMbI PXI

PaspaboTtka neTepMWHMPOBAHHbLIX NPUNOXEHUA noa
ynpasneHnenm OC peanbHOro BpemeHn

MporpammupoBanne ¢ nomouwlbio NI LabVIEW, NI
LabWindows/CVI, Measurment Studio, .NET, Visual
Basic, C/C++

[TpnnoXeHua:

AgTomMaTn3auma Hay4HOro aKkcnepmMeHTa

ObyueHue 1 nposeaeHe nabopaTopHbIX NPaK TUKY MOB
N0 Pa3NUYHbIM TEXHWYECKUM AUCUMNAUHAM, BKAOYaA
NEKTPOHUKY U MUKPOINEKTPOHUKY, CBA3b Y TENEeKOM-
MYHWUKaALUK, NPOMbIWNEHHYIO aBTOMAaTU3aLuio, 3neK-
TPOTEXHUKY, SHEPreTUKY, a3pPOKOCMUYECKYIO TeXHUKY,
M3MEPUTENBHYIO TEXHWUKY, NPUBOPOCTPOEHWE 1 Ap.



[oTOBbIe peweHnsa NI

J1abopaTopna CXeMoTEXHNKN

Jlabopatopua npeaHazHayeHa AnA NPOBEAEHWA NPaKTUYECKUX 3aHATUA N0 aHanoroBon M UMGPOBON CXEMOTEXHW-
kKe. CTyaeHTbl MMEIOT BO3MOXHOCTb aHaNnM3anpoBaTh U NPOEKTUPOBATL CXeMbl 3N1EKTPOHHBIX YCTPOWCTB B Cpeae KoMm-
nbtoTepHoro moaenuposaHuna Circuit Design Suite, a 3aTem BONnoWAaTh X Ha MakeTHow nnate ctaHumu NI ELVIS |l

BcTpoeHHble nameputenbHble npubopsl ctaHumy ELVIS || no3sonatoT TecTvpoBath M 0TnaxunsaTts cobpaHHbIe CXe bl
6e3 gononHuTenbHOrO 06OpYaOBaAHWA.

CocTtas nabopaTopHOro KOMNaeKca:

» YuyebHan nabopatopHaa craHuma NI ELVIS |l ¢ makeTtHo®
nnaTtoun

» [MpakTuKyM no CXeMOTEeXHWKE, BKNoYatoWwmnin Habop paavo-
neranen n 3neKTPOHHbLIX Y3noB

« [epcoHanbHbli KOMNLIOTEP

» lMporpammHoe obecneyenue - NI Circuit Design Suite

* YyebHo-MeToanyecke Matepuanbl 4NA CTYAEHTOB W Npeno-
nasarenen




[oTOBbIe peweHnsa NI

J'Ia6opaTopV|H METPONOT M N aBTOMAaTU3NPOBAHHbIX
N3IMEPUTETIbHBIX CUCTEM

B naHHOM nabopatopuun cTyAeHTbl 3HAKOMATCA ¢ (PU3NYECKMMU OCHOBAMW M3MEPEHUIA, U3YYaloT pasnnyHble TUNbl faT-
YMKOB M NPUHUMNLI paboThl WMPOKOW HOMEHKNATYPb! COBPEMEHHBIX N3MepUTENnbHbIX NPUOOPOB, TAKUX KakK MynbTUME-
TPbI, ocumMnnorpadbl, reHepaTopbl CUrHanNnoB, UCTOMHUKW NUTaHWA, UM POBLIE aHanu3aTopbl U reHeparopbl UMNYNLCOB,
ycTponcTea cbopa aaHHbIX. B npouecce paboThbl CTYAEHTbl 3HAKOMATCA C COBPEMEHHbLIMU METOAaMK aBTOMATU3aLnm
N3MEPEHNH.

Papn nabopatopHbix paboT nocsALLEH npoueaypam cepTudukalm namepuTensHoro obopyaoBaHNA COrNacHo rocyaap-
CTBEHHbIM METPONOrUYEeCKUM CTaHaapTam.

CocTaB nabopaTopHOro Komnnekca:

» NameputenbHaa ctadHumna PX| ¢ komnnektom npubopos
« MoHuTOp, KNaguatypa, Mblllb

» YyebHoe nporpammHoe obecneyeHne ana npoBeaeHWA
N3MepPEeHnN

» YyebHo-MeTOgMYEeCKWE MaTepuanbl AnA CTYAEHTOB W
npenogasaTtenem




[oTOBbIe peweHnsa NI

J1abopaTtopna MUKpPONprBOAOB

JlabopatopHble paboTbl NPOBOAATCA Ha cneunansHo pa3paboTaHHON nnate ¢ YCTAHOBNEHHbIMW Ha HEW ABUraTenAmMy
NOCTOAHHOTO TOKa. CTyAEeHTbl UMEIOT BO3MOXHOCTL M3y4aTh MEXaHWYecKue, CTaTuyeckne M aAMHaMuyeckue xapak-
TEPUCTUKM 3NEKTPOABUTaTeNnei NOCTOAHHOIO TOKA B OTKPLITOW CUCTEME C NPOrPamMMHO-y npaBnAemMbivM Bnokom nuTa-
HWA, @ TaKXe NpoBoaAuTb PaboThl NO aBTOMATUYE CKOMY YNPaBNeHWMIO NPpUBOAOM. PeaynbraThl ONbITOB, BKAOYAA UMA
CTYOEHTa, AaTy v Bpema nposeaeHuna paboTkl, MoryT BbiTh coxpaHeHbl B popmate MS EXCEL.

CocTtaB nabopaTopHOro KOMMNIEeKCa:

NabopatopHaa ctaHuva ELVIS |

MakeTHaa nnata c MUKpOnpueoaa MK

MporpammHoe obecnevyeHne .

NHTEepaKkTUBHbIE PyKOBOACTBA NO 12 NpakTUYeCcKumM
paboTam

MepcoHanbHbIA KOMNLIOTEP, MOHUTOP, KNaguaTtypa, Mbillb



[oTOBbIe peweHnsa NI

JlabopaTopwua anekTponprnBoga v 3N1eKTPUYeckmnx MaLlnH

NabopaTopua npeaHasHaueHa ana 0ByYeHUA CTYAEHTOB YCTPONCTBY M 0COBEHHOCTAM 3KCnAyaTaLnMy CUNOBbIX 3neK-
TPOTEXHWYECKUX Y3MOB W 3NeKTPUYEeCKUX MallvH. JlabopaTtopua KoMnnekTyeTca yuyebHbIMKU cTeHaamu ¢ TpaHcdop-
MaTopamu, ABUraTeNAMMY NOCTOAHHOTO TOKA, CUHXPOHHbLIMI M aCUHXPOHHbLIMW TpexdasHbIMU ABUraTeNAMM, a TaKXe
Harpy3odHbiMu arperatamil. CTyAeHTbl MMEIOT BO3MOXHOCTL BHOCUTL U3MEHEHUA B CXEMY NOAKNoYeHUA TpaHcdop-
MaToOpOB, CHUMATb MEexaHWYeckne W 3NeKTPOMEXaHWYecKue XapakTepuCTUKW ABUraTenei B PasnuyHbiX pexumMax,
NPOW3BOANTL NOWUCK U YCTPaHEeHWe HencnpaBHOCTEN, CMOAENUPOBAHHLIX Ha CTEHAe.

CocTtaB nabopaTtopHOro KoMnnekca:

* YuyebOHbIA cTeHn ¢ TpaHehopmMaTopamMu W anexKTpoaBura-
TenAMMU

» CraHuwua ynpaBneHua cteHgom Ha 6ase cucremsbl PXI
» MoHuTop, KnaBuarypa, Mblilb
= YuebHoe nporpammHoe obecnevyeHue

* YyebHo-MeTOAMYECKME MaTepuanbl ANA npenoaasate-
nen v CTyAeHToB




! YnpaBneHue 3nekTponpmsoaom
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[oTOBbIe peweHnsa NI

JTabopaTopua NPOMbILLNEHHbIX MHTEPdECOB

JlabopaTopua npeaHasHadeHa AnA U3yYeHNA NPOMbILNEHHBIX MHTEPhENCoB U NPOTOKONOB, WWPOKO UCNONb3yemblX
B NPOMbIWNEHHOCTY, Takux Kak RS-232, RS-485, RS-422, Ethernet, CAN/DeviceNET, GPIB, Profibus, Fieldbus.

CocTaB nabopaTopHOro Komnnekca:

[MpombiwnenHaa nnatdopma PXI|

Habop nHTepdencHbIX Moaynen

MporpammHoe obecneveHne nabopaTopum

MeTonuyeckne mate pyanbl




[oTOBbIe peweHnsa NI

J1abopaTtopnA NpoMbILLIEHHbIX KOHTPoNepoB n ACY T

JlabopaTopua npeaHasHavyeHa ana 06yYeHua CTYAeHTOB NPUHUMNAM NOCTPOEHUA COBPEMEHHLIX CUCTEM aBTOMATH-
3MPOBAHHOO YNPaBNEHUA TEXHONOrMYeCcKUMI npoueccami. B npouecce paboThl CTYAEHTLI NOAYYaIOT NPaKkTUYecK e
HaBbIKW YCTAHOBKW U KOHMDUrypHpOBaHNA NPOMbILINEHHLIX KOHTPONNEPOB, nycka W Hanaaku cuctemsl ACYTT.

JlabopaTtopHble paboThbl OXBATLIBAKT LWWPOKWA CNEKTP TEM, B TOM YMCne OCHOBbI noctpoeHua cuctem ACYTIT no
NPUHLMNY MOAYNBHOW apXUTEK TYPbl, NOAKNIOYE HWE AaTYMKOB U NPUBOAOR, KOHMUrypUpoBaHue cucTemM BBOAA-BbIBOAA
curHanos, uHterpauna ACYTI ¢ cuctemMon AUCNeTYepcKoro ynpasneHda v T.n.

MocTtpoeHne nabopatopHon cuctembl ACYTIT Beaetca Ha npuMepe TemMnepaTypHOn KaMepbl ¥ KOHTponnepa aBTo-
MaTU3aUmu.

CocTaB nabopaTopHOro Komnnekca:

» YyebHbl cTeHn « TemnepaTypHaa Kamepan
» [MpomblwneHHbld koHTponnep NI Compact Fieldpoint

= Moaynv BBOAa-BbIBOAA ANA KOHTPONNepa: Moaynb Ana
NOAKNIOYEHWA Tepmonap, MoAayNb CUNOBLIX pene, Mo-
aynb ynpasneHwa anexktponpuesogom LLVIM.

» [MporpammHoe obecnedeHve ana paboThl ¢ Kamepon u
Habop ynpaxXHeHnn

» YyebHo-meToguueckue mMatepuans



[oTOBbIe peweHnsa NI

J1labopaTopuna ancneTyepckoro ynpasneHna n cbopa JaHHbIX
Ha MpoW3BOACTBE

JlabopatopuAa npegHasHadyeHa AnA 03HAKOMNEHWA CTYAEHTOB C NpUHUMNamMu paboTtbl LEHTPanu30BaHHbIX CUCTEM
amcnetyepckoro ynpasnenuna (SCADA v HMI cuctem). B npouecce paboTbl CTYAEHTLI NONYYAKOT ONbIT UCNONL30Ba-
HUA W KOHDUrypupoBaHua cuctem cbopa AaHHbIX, YENnoBeKOo-MallMHHBLIX UHTEPdERCcoB M NpoMblWneHHbIX CYB/.

JNabopaTopHble paboThbl OXBATLIBAIOT WUPOKUA CNEKTP TEM, B TOM YMUCAe NPUHUMNLI 06MeHa AaHHbLIMU C NPOMbILL NEH-
HbIMW KOHTPONNEPaMU 1 MOAYNAMMW BBOAA-BbIBOAA, KOHDUrYpUPOBaHUE YenoBeKo-MalLMHHOro UHTepdeica, paboTty
¢ H6a3amMun faHHbIX TEXHONOr MYecKol MHMOP MaLMK, HACTPONKY CUrHANU3aLUMIA U TPEBOXHbIX COOBLLLEHU.

CocTaB nabopaTopHOro Komnnekca:

= [pomblwneHHbIR koHTponnep NI Compact Fieldpoint

» MaMepuTenbHble MOAYNU ANA NOAKNIOYEHWA ONATYMKOB
pPa3nUYHbIX TUNOB

» Habop AaTuUMKOB TEeXHONOrvYeCcKUX napameTpos: Tep-
MONapbl, aKCENePOMETPbIl, AaTUMKW AaBNEHWA, YCUNWA,
MOMeEHTa, 060pPOTOB, NEpeMeLLeHUA 1 T.4.

» YyebHo-MeToguyecke matepuansl, Bxnoyaa ydyebHoe
nporpamMmMHoe obecnevyeHne v Habop roToBbIX ynpax-
HEeHWN



[oTOBbIe peweHnsa NI

J1abopaTopua AnarHoCTUKM POTOPHbLIX CUCTEM

JlabopaTopua KOMNAGKTYETCA CTeHAaMW N0 AMarHOCTUKE POTOPHBLIX CUCTEM, NpeaHasHaueHHbIX ana obyyeHua cTy-
AeHToB MeToaam 6anaHCUpPOoBKM M BUOPALIMOHHOIO KOHTPONA COCTOAHWA POTOPHLIX cuctemM. CTeHa COCTOWUT U3 po-
TOPHOW YCTAaHOBKM, OCHALLLEHHON AaTuukamu subpaumu, a Takxe agvarHocTnieckon cuctemsl PXI ¢ Moagynamm BBoaa-
BbiBOAa curHanos. CTeHa NO3BONAET CTyAeHTaM YNpaBnATb YaCTOTON 3N1eKTPOABUraTend, CHUMaTh PasnnyHble BY-
BpauMoHHbIe XapakTepucTukn (BMBpockopocTb, BUBpoyckopeHue, hasy), oCcyLeCTBNATE MMUTALMIO Pa3NUYHbIX pe-
X1MOB pPaboThl POTOPa ¥ aHanU3 NONYYEHHbLIX AaHHbIX.

CocTaB nabopaTopHOro KoMnnekca:

» PotopHaAa yCTaHOBKa C AaTyMKaMu W 3nexTpopgurarte-
nem

* MoaynbHas anarHoctuyeckaa ctaduma PXI/CompactRIO

= Mouutop ana pabotbl co craHuven PXI, xnaBuatypa,
Mbllb

= MporpaMmHoe obecnedyeHne AnA U3MEPEHWA W aHanu-
3a AaHHbIX

* YyebHO-MeTOoAMYECKME MaTepuanbl AnA npenoaasarte-
new n CTyneHToB




JlTabopaTopHbIN NPAKTUKYM NO
BUOpPOAMArHOCTMKE POTOPHbLIX CUCTEM

= M3yyeHne amnamtygHo-
YACTOTHbIX XapaKTepPUCTUNK
POTOPOB Ha NOALUMMHUKAX
CKOJIbXXeHNS (KaueHus)

= MI3yyeHne B3anMopencTems
poTopa C ABUraTenem
OrpaHN4YeHHOW MOLLIHOCTM

= W3yyenwne ynpyrmx
nedopMaLni BpalLatoLWnXCcs
BasioB

= VI3yyeHne napameTpuyeckunx
KonebaHnn poTopoB

= M3y4yeHne
aBTokonebaTenbHbIX ABIEHUN
B POTOPHbLIX CUCTEMAX.




[oTOBbIe peweHnsa NI

J1abopaTopua MexaHU4ecknx coeanHeHunn

JabopaTtopua MexaHW4yecKux CoeavHeHUN nNO3BONAET CTYAeHTaM u3yyatb Gontosble, pe3bboBble, KNEMMOBbLIE W
WNOHOUYHbIE CoeaNHEHUA. Ha BXoaALLe N B COCTaB CTEHAa ANarHOCTUYECKON cTaHuuu PXI CTYAeHThbl MOy T U3MEPATL
MeXaHWYecKne napaMeTpbl cCoeanHeHn (MOMEHTa 3aTAXKH, CUNbl Pa3rpy3ku CTLIKOB, pacnpeneneHne CUnoBbIX ak-
TOpOB B BONTOBLIX COGANHEHWAX U T.N.) ¥ NPOBOANTL 06PaBOTKY ¥ aHanNU3 NOAYYEHHbIX AaHHbIX.

CocTaBs nabopaTopHOro Komnnekca:

= YyebHan cTaHUuWA ¢ Habopom coenMHEHW pa3nuyHbIX
TMNOB

= [uarHoctuyeckaa ctaHuma PXI ¢ Habopom nameputens-
HbIX MOAYNEn

» MoHuTtop ana paboTkl CO cTaHUMeN, KnaBuaTtypa, Mbllb

» YyebHo-MeTogMdecke maTepuansl AnA npenoaasarte-
nen n CTyneHToB




E BubpocTteHa Ans KOHTPOS NOALLUMMHUKOB
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JlabopaTopHble paboTbl No MexanOHMKe

Cuctembl 1 allTrTOPUTMbI YrpaBlieHUA
OBWXEHNEM

Mogaenu ynpaBnsieMbiX 00bEKTOB
KOMMYHUKaLMOHHbIE UHTEPMENCHI

WHTerpauus ¢ npoektamu SolidWorks,
AutoCAD




[oTOBbIe peweHnsa NI

J1labopaTopuna MmexaHn4eckux nepegay

Nabopatopua npegHasHavyeHa anA 0ByYyeHUA CTYAEHTOB YCTPOWCTBY M OCOBEHHOCTAM 3KcnayaTaumn peMeHHbIX W
LenHbIX nepenay, a Takxe 3ybuatbix ¥ YepBaAYHbIX peaykTopos. JlabopaTopua KOMNNEKTYeTcA YUebHbIMU CTeHaaMy,

BKAKOYYao WU MK CUCTEMY MeXaHWYeCKUX nepenady v peayKktopos, anekTpoasuratenb, a Takxke guarHoCTUYeCKyo CH-

creMy PX| ¢ uaMeputensHbIMA MOAYNAMU, CAYXALLYIO ANA YNPaBNeHWA CTEHAOM, U3MepeHua U obpaboTku curHa-
NOB C AATYNKOB.

CocTaB nabopaTopHOro Komnnekca:

» CTeHg ¢ CUCTEMON nepenay v peaykTopos WM 3neKTpo-
nsuratenem

« [lnarHocrudeckana ctaduma PXI

= MoHUTOp AnA AMArHOCTUMECKOW CTaHUWW, KnaswaTtypa,
Mbl Wb

» [MporpammHoe obecnevyenne ana npoBeneHA namepe-
HUIA U YNpaBneHWA Y CTaHOBKOMN

» YyebHo-MeToanyeckve martepuansl ana npenogasarte-
nen u CTyneHToB




[oTOBbIe peweHnsa NI

J1labopaTopua conpoTUBAEHNA MaTepUanoB

Nabopatopua npeaHasHavyeHa aAna nposeaeHua nabopatopHblX pabot no kypcy «ConpoTvBneHWe MaTepuanoss.
CTeHa KOMNNeKTYeTCA Harpy304HOW cTaHumen U Habopom pa3HoobpasHbIX MexaHnyeckux obbekTos. HanpaxeHua u
nedopamuny B 06bexTax onpeaenaloTca Npyu NOMO LW NOBEPXHOCTHLIX TEH30METPUYECKMX AaTUNKOB.

B coctas koMnnekca BXOANT NPOMbILLNEHHBIA KOHTPONNEP ¢ MOAYNAMM BBOAA/BbIBOAA, KOTOPLIAN AAET BO3MOXHOCTb
cTypeHTam Habnogath peanbHble 3HAYEHWA MeXaHnuYecknx BenuYnH B npouecce aedopmaumnm 06bexToB pa3nmyHon
dhopMbl ¥ MaTEPUANOB.

CocTtaB nabopaTopHOro KOMMNNEKCa:

HarpysouHaa craHupa ¢ HabopomM MeXaHW4ecKuXx
obbekToB

Koutponnep NI Compact Field Point ¢ Mmogynamu Beo-
na/eblBona

MporpaMmMHoe obecneyeHne ana nposeaeHua name-
PEHNI N YyNnpaBNeHWA YCTaHOBKOM

YyebHo-MeTOAMYECKME MaTepuanbl Ana npenoaasa
Tenew u CTYAEeHTOB




JlTabopaTopHble paboTbl MO CONPOTUBNEHUIO
MaTepunanos
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Nesmmmmie | s pnra amsarmtins
* McnbiTanns Ha KpyyeHue cTanbHoro obpasia ;ﬁhg'“ Ll

* lcnbiTaHns CTepXHS Ha KOcow n3rnd

 McnbiTaHne BUHTOBOW LIMIMHOPUYECKOM
NPYXWHbI

* MccnegoBaHue Nnockoro HanpAXeHHOro l
COCTOAHNA METOAOM TEH3OMETPUN

 OnbITHasa NpoBepka Teopumn n3rnba I C6op RaHHBIX,
obpaborka

 Paspabotka anropuTMOB

= o R e
T T

TEH30MeTpHHECKUIA TeH3oMeTpU4ecKun
cTeH CTeHa



{ [oTOBbIe peweHnsa NI

J'Ia6opaTopV|ﬂ yrpaBJieHNnA apurarteqiemMm rnoCToOAHHOIO TOKa U
BI/I6pO,D,V|aI'HOCTI/I KW 3Y6‘-laTbIX MEXaHN3MOB

INabopaTopHbIN CTeHA NPpeaHasHavyeH ANA NPakTUYeCcKoro UayyeHna paboThl ABUraTend NOCTOAHHOIO TOKA B Pasnuy-
HbIX pexumax ero paboTbl, BbICOKOCKOPOCTHOO YNpaBneHua asuratenem, MMUTaumMmu auHaMmuyeckom Harpyakn 1 Bu-
BpoanarHoCTUKK BpaLLaloWmUxca 3ybuaThiX MexaHnamos. CTyaeHThbl MOTYT OCBaWBaTL anropUTMbl YNPaBNeHWA ABK1-
raTeneM NOCTOAHHOrO ToKa (nopaepXaHue CKOPOCTU BPaLLeHUA, KPYTALLEro MOMEHTa, NnasHbIA Pa3roH U OCTaHOoB-
Ka ABuraTena, U3aMeHeHue CKOPOCTY BpallgHWA No onpeaeneHHoMy 3akoHy), paboTy reHepaTtopa, MeTtoasl Bubpaum-
OHHOW ANArHOCTUKK (CnekTpanbHbIi, OKTaBHbI W NOcneaoBaTenbHbli aHanua), BblasneHne BUOPaLMOHHbLIX Pe30HaH-
COB B nepegayax v MHoroe apyroe.

CocTtaB nabopaTopHOro KOMNAeKca:

» CTeHa ¢ AByMA ABMraTenaMM NOCTOAHHOrO TOKa, coenu-
HEHHbIMMK 3yBYaThiMK nepeaayamu

» Cucrema namepenna v ynpasnedna NI CompactRIO
» [lepcoHanbHbIN KOMNLIOTED
» [NporpammHoe obecnevyeHne nabopatopuu

= MeTtoguyeckue mate pyan.l




[oTOBbIe peweHnsa NI

J1abopaTtopua “Pes3aHne metannos”

JNaBopaTopHoe obopynosaHve npeaHa3HauYeHo ANA NPOBEAEHWNA NpakTUYeckuX paboT ¢ Lenbio 0byyeHUa CTyaeHTOB
noabopy onTUManbHbIX YrNOBbIX reOMeTPUYEecKUX NapamMeTpos pesua npy pasnuyHblX pexumax obpaboTku metan-
nos. CneumansHo paspaboTaHHas ronoBKa-pesueaepXartent yCTaHaBNMBAETCA Ha CYLLE CTBYIOLLMIA TOKAPHbIM CTAHOK
W BKAlOYaeT B ceba KOMNNEeKCe AaTYuKoB, Npeobpasylolmx auHamMmmyeckoe u BubpaLroHHOe BO3AENCTBUE Ha Pexy-
WA UHCTPYMEHT, a TakXXe TeMnepaTypHbIA PeXWM NpoLecca B 3NeKTPUYeCcKNe CUrHanbl, KoTopble 3atem oundpo-
BbIBAKOTCA ¥ NEPEAAOTCA B NEPCOHaNbHbIN KOMNLIOTEP ANA BU3yani3auuu.

BuayanbHble HabntoaeHna XapakKkTepa noegeHuAa CUNoBbIX, BMﬁan,VIOHHbIX M TennoBbIX napaMeTpoB AaloT CTYOeH-
TY NONHOE npegcrasneHne 06 ocobeHHOCTAX Bbl60pa PeXUMOB pe3aHna W reoMeTpuyeCKnX napamMeTpoB pexylle-
ro MHCTPYyMeEHTAa.

CocTaB nabopaTopHOro KoMnnekca:

« [onoBka-pealenepXarens ¢ UHTErPUPOBaHHbLIMU AaT-
Yyukamu

» Bnok oundposku curHanos Ha 6ase NI CompactDAQ
= MK, MOHWUTOP, KNaBwaTypa, Mblllb

= Komnnext kabenewn

» [MporpammHoe obecneyeHve

= MeTtoaunuyeckune mate pyanbl




[oTOBbIe peweHnsa NI

J1labopaTopua NHXEKTOPHbLIX ABUraTenen BHyTPEeHHero
CropaHus

JlabopaTopua npeaHasHayeHa AnAa NPOBEASHWA NPaKTUYecKUX paboT No WMPOKOMY CNeKTPY TeM, NOCBALLEHHbIX CO-
BpEeMEHHbIM BEH3MHOBbIM ABUraTeNAM BHYTPEHHEro CropaHia, B TOM YUCNe KOMNbIOTEPHOW AMarHOCTUKE asuraTe-
new, KOHTPONIo CTYKOB 1 BUBPaLUIA, YCTPONCTBY CUCTEM YNpaBneHWa 3aXuraHuemM v nogaden Tonnuea, AMarHocTuke
3KCNNYATALMOHHbIX XapakTepUCTUK B Pa3NUYHbIX CKOPOCTHBIX peXuMax.

CocTaB nabopaTopHOro KOMnIeKca:

» [leAcTBYOWMA YeTbIPpeXUNNUHAPOBLIA aBTOMOBWNbHbLIN
ABUraTenb C CUCTEMOW OXNaXKAeHWA, CUCTEMOW noaaudu
TONNWBA W T.4.

» Cucrema BbITAXHON BEHTUNALMN

» CraHumA ynpaBneHwA Komnnekcom Ha 6ase cucTembl
PX| (npombiwneHHbl? MK cO BCTPOEHHLIMKU KOHTPONBHO-
U3MEePUTENbHLIMU - MOAYNAMM, MOHUTOP, Knasuatypa,
MblLLb).

» YyebHoe nporpammHoe obecneyeHne creHaa

= YuyebHOo-MeTOogMYEeCKUe MaTepwanbl Ana npenopasaTened
W CTYOEHTOB



{ [oTOBbIe peweHnsa NI

J1TabopaTopua CEHCOPHbIX TEXHOOM U

INabopaTopua npegHasHaveHa AnA N3yYeHNA OCHOB U3MEPEHWUI CUrHAnoB C Pa3nuyHbIX CEHCOPOB, ABNAIOLLMXCA He-
oTbeMneMon Yactblo nboro pobota. B nabopaTopHbIN CTeHA AaHHOW nabopaTopuy BXOAAT LWMPOKO pacnpocTpa-
HeHHble AnA POBOTOTEXHUKW CEHCOPbI, TaKMe KaK 3HKOAepbl AN ABWraTenen, TemnepaTypHble AaTUuKM, akcenepo-
MEeTPbI, YyNbTPassyKoBble aansHoMepb!, MK-0aTtunku pacctoaHna, KOHTAKTHbLIE AaTUMKW U ap.

CocTaB nabopaTopHOro KOMNAekKca:

NameputenbHan craHuma NI CompactRIO

Habop ceHcopos

MporpammHoe obecnevyeHune ana namepeHna CUrHanos

YyebHo-MeToanYEeCcKMe Matepuansl




[oTOBbIe peweHnsa NI

J1labopaTopua TEXHUYECKOTO 3PEHIA

JNabopaTtopHbIf CTEHA NPeaHa3HauYeH ANA U3YYEeHNA OCHOB CUCTEM TEXHWYECKOro 3peHndA. OCHOBOWM CTEHaA ABNAET-
cA uHTennextyanbHaA kamepa NI Smart Camera, KoTopaa AaeT BO3MOXHOCTb CTYAEHTAM B MHTEPAKTUBHOM pexume
ocyllectsnATb cbop Bnason3obpaxeHun n nx obpaboTky.

CocTtas nabopaTopHOro KOMNnekKca: -

= WHTennextyansHaa kamepa NI SmartCamera

= Habop anemeHToB AnA O0TPabOTKM anropuUTMOB aHanu3a

n3obpaxeHui - -
» lporpammHoe obecnevenne ana cbopa v 06paboTkun nao- /A F s
BpaxeHui ~ Ry

» YyebHo-meToguuecke mate pyanbl




CncremMbl TEXHUYECKOIr0o 3peHUus
MI'y
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«Pacno3HaBaHne CMMBO/I0OB 9
«AHaNUTUYEeCcKasa reoMeTpus
«[1peun3noHHble BEChI

=ONTUYECKNN AETEKTOP ABUXEHMUS

«/I3MepeHne NpoCTpaHCTBEHHbIX

XaPaKTEPUCTUK STa3ePHOro U3nyyeHus ¢ >

=CUMTbIBaHNE NOKA3aHWI CTPENOYHOro npubopa
=YTNpaBfieHne aroBbiM ABUraTeNIEM U pacro3HaBaHue

00BbEeKTOB

O6opynoBaHue NI: CVS mnu PCI-14 XX




[oTOBbIe peweHnsa NI

[Tporpammupyembln MOOUbHBIN POBOT B cbope

KomnnekT nabopatopHoro ofopyaoBaHva cocTouT U3 Habopa nporpamMMHbIX U annapaTHbIX cpeacTs ana obyvyeHna
CTYAEHTOB pa3paboTke BCTpavBaeMblX cUCTEM ynpaBneHwAa MobunbHbiMu pobotamu. CTyaeHTbl UMEKDT BO3MOX-
HOCTb MCNONb30BaTh rOTOBLIA NPOrpPaMMHLIA Kog ynpasneHna pobotom, moanduumposats ero W paspabatbiBath
cBOW coBCcTBEHHBIA. [peaycMoTpeHa BO3MOXHOCTL paclunperHna yHKUMOHAaNbHOCT U NnaTtdopMbl 3a CYET A0 NONHU-
TenbHbIX Moaynen cbopa aaHHbIX ¢ gatynkos, GPS-npuemHuka, GSM-nepenatunka, 6noka obpaboTky Buaeonsobpa-
XEHWIW C KaMepamy, HakonuTenen AaHHbIX.

CocTas nabopaTopHOro KOMMnAekca:

= [onHocTbio cobpaHHbIf POBOT Ha KONECHOM LLAcCH

» [Mnathopma gna paspabotku Bnoka ynpasneHna poboTom
Ha 6a3e NI Single-Board RIO co BCcTpoeHHbIMKU CcpeacTea-
MV U3MEPEHWA CUrHANOB C AaTYMKOB

» Habop aatyvkos (ynbTpa3ByKOBOW CKaHEP, 3HKOAER), Npw-
BoAbl, Batapen v 3apAAgHOE YCTPOWUCTBO

S aliiein®

s
R

» [lepcoHanbHbIN KOMNLIOTEP, MOHUTOP, KNaguaTtypa, Mblilwb




! [TporpaMMmnpyembit MOBUNBHBLIN POBOT




BbiCOKOypOBHEBbIe MoAenu pa3paboTKu
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[porpamMma B LabVIEW (BupTyanbHbi Nprbop)
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JI1st 1aT4UKOB, KOTOPBIE CUUTAIOT
TeMIeparypy u oobem, co3natb VI, 4ToObI
MOJICTTUPOBATh OMPEIeTICHUE TeMIIEPaTyPhI
o0bema.

Iepennsia manesb

1.File>>New. Bbl Tak:ke Mo:KeTe
oOpamarbcea k naautpe Cpencrs
yIPaBJICHUS, IOAHUMAS B OTKPbITOM
00/1aCTH JIUIIEBOT0 MMaHEeJH.

2.Boi0epute Tank u3 Controls>> Vessels u
MOMECTHUTE ITO HA JINIEBYIO MaHeJIb.
3.Haneuaraiite Volume B TeKCTOBOM
0JI0Ke METKH U HIEeJKHHUTE IIe-Hu0yab Ha
JUIeBOH MaHeJH.

4.1ToBTOPHO MacIITA0OUPYHTE MHIUKATOP
pe3epByapa, 4To0bI 0TOOPA3UTH 00bEM
pe3epByapa mexay 0.0 u 1000.0.
S.IlomecTHuTEe TEPMOMETP U3

Controls>>Numeric Ha JUIEBOH MAHEJH.

MacmrabupyiiTe IIKaJdy B npeaeaax
mexay 0 u 100.

[MocTpoeHne nutepdenca BI
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[MocTpoeHne nHtepdenca Bl
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[laHenb anemMeHToB MaHenb pyHKUMI



bnok-cxema

OTkpouTe 6/10K-CxeMy, BbibpaB
Windows>>Show Diagram. BeibepuTte
06BbEKTbI U3 NAnNUTPbl PyHKUNA, U
NOMECTUTE X B BNIOK-CXEMY.

BbibepuTe MoHUTOpP NpoueccoB Functions
Select a VI n3 katanora LabVIEW\Activity
— KOTOPbIA MOAENNPYET YTEHME
HanpshkeHns TeMnepaTypbl 1 obbema C
AaTuMKa AN N3MEPUTENBHOIO AaTumKa.

[eHepaTop cilyYarHbIX Yncen
Functions>>Numeric — reHepupyeT
ymncno mexay 0 m 1.

DyHKUMIO YMHOXeEHUA Functions>>Numeric
(2 ak3eMnnapa) — YMHOXAET ABa yMcia
M BO3BpaLLAeT pe3ysbTar.

Yncnosyto koHCTaHTy Functions>>Numeric —
(2 ak3eMnnapa).

Beeaute 3HaveHue 10.00 B kaxayto.
3anyctute VI, HaXkaB Ha KHOMKY Run.

[MocTpoeHne nutepdenca BI

Index

Proc

— ./“\\N,,

Mon

P— Pressure
-5- Temperature

T — Volume

Process Monitor.vi

Process Monitor. vi|
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NHTerpaunsa LabVIEW

Mathematics

The Mathworks Inc. Matlab®
Maplesoft Maple

MathSoft Mathcad

INRIA Scilab

Circuit EDA
EWB Multisim

ORCAD PSpice
Ansoft Designer

Embedded Software

Analog Devices VisualDSP++

Freescale Code Warrior
Wind River Workbench
Celoxica DK Design Suite
Xilinx System Generator

 m(mm mm

LAVIEW

NI INSIGHT

Control Design & HIL
The MathWorks Inc. Simulink®
NI MATRIXx, SystemBuild
Dynasim Dymola

Plexim PLECS

Mechanical Design

SolidWorks SolidWorks &
COSMOSWorks

MSC Nastran & Adams

Autodesk AutoCAD

Any MCAD & CAE




Busyanusauusa rectoBbix AaHHbIX LabVIEW Ha

PacctaHoBKa

R

[aHHble ucnbitaiun B LabVIE

TEH304aT4YNKOB
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