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Paboyee wmecTOo coBpemeHHON Yy4yebHON
nabopatopun Ans MHOTMX TEXHWYECKMX OUCLM-
MNWH, Kak npaBwuio, obopyaoBaHO OOBLEKTOM
NCCrefoBaHUSA, KOMMMEKTOM  M3MEepUTENbHbIX
npubopos u komnbtoTepoM. CosgaHune nabopa-
TOPMM U3 HeCKOomMbkMX paboumx mect Tpebyer
3HauMTENbHBIX MaTepuarnbHbIX 3aTpaT, MNOCTOo-
SIHHOMO U KBanUUUMPOBAHHOIO OOCMYXMBaHWS,
YTO YCINOXHSIET pelleHne AaBHO Ha3peBLUen 3a-
Aaun pagvkanbHOW MogepHusauumm nabopartop-
Hov 6a3sbl BO MHOMMX y4ebHbIX 3aBedeHusix, 3a-
YacTylo peLleHre 3TON 3aayvm OToOBUraeTcsl Ha
HeonpeaeneHHoe BpeMsi.

B aTon cBA3WM npefcraBndeT uHTEpec ap-
XUTEKTypa y4yebHon nabopaTtopun, peanm3oBaH-
HOW C MCnosnb30BaHNMEM OAHOro obbekTa uccre-
[OBaHUS M OOHOrO KOMMIEKTa U3MepuUTenbHbIX
npubopos, obwmx Ana Bcex pabounx mect [1].
Mpn aTom Ha kaxagom paboyem MecTe OpraHu-
3yeTcsi cpefa, MO3BONANLASA BbINOMHATL MOS-
HOLIEHHbIE 3KCMEPUMEHTbI MO MHAMBUAYANbHOMY
3agaHuio.

Cos3gaHne nogobHowm nabopaTtopun CTaHo-
BUTCS BO3MOXHbIM Ha 6ase TexHONoruMm komna-
Hum National Instruments, no3sonsawLWmMx 3ame-
HUTb aBTOHOMHbIE M3MepuTerbHble NPUbopbl C
XecTkon PYHKLMOHANBbHOCTBIO Ha MOMHOMYHK-
UMoHanbHble nepenporpammupyemble  BUPTY-
anbHble Nnpubopsl, nerko obbeguHsemble B KOM-
NblOTEPHBIE CETU.

lMpepnaraemoe pelleHne, B CPaBHEHWUM C
TPaAOULUMOHHBIM MOAXOAOM, OPUEHTUPOBaAHHLIM
Ha npumeHeHve Habopa aBTOHOMHbIX M3MepU-
TenbHbIX NPMOOPOB 1M 0OBbEKTa B COCTaBE KaXao-
ro paboyero mecrta, KpOME OYEBMOHOIO CHUXE-
HUS1 MaTepuanbHbIX 3aTpaTt Ha co3gaHue u 0b-
cnyxuvBaHune nabopartopuun, obecnevmBaer;

- BO3MOXHOCTb yHM(UKauum coctasa nabopa-
TopHOro obopyaoBaHust U NporpaMmmHoro obec-
neyeHns

- BO3MOXHOCTb YHU(puKaumm paboymx npo-
rpramMm un y4eGHoO-meToAMYeckoro obecneyeHus
Mo POACTBEHHbIM AMCLMMNNHAM Ha pasHbiX Ka-
denpax u akynbTeTax

- COKpalleHWe BpeMeHW BbINONHEeHns OGornee
CMNOXHbIX 3adaHum

- yMnpoLleHMe W yJdeLleBreHne MOAEepHU3aLmun
nabopartopHon 6a3bl 1 ap.
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LUenb paboTtbl — obcyxaeHne ocobeHHo-
CTEeN apxXMTEKTypbl U NpeaBapUTENbHbIX Pe3yrib-
TaToB TECTMPOBaHWS pa3paboTaHHbIX Mpo-
rPaMMHBIX U TEXHUYECKUX cpeacTB yyebHonm na-
bopaTopun «DNEKTPOHMKA U CXEMOTEXHUKAY.

O606LeHHasa cTpykTypHasa cxema nabopa-
TOpuM n3obpakeHa Ha pUCyHke 1.
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PucyHok 1 — CTpykTypa nabopatopum

JlabopaTopusi BbiNonHeHa Kak NokarnbHas
ceTb, cogepxalwaa cepsep, paboyee MecTo
npenopasaTtens u paboyne mecrta CTYAEHTOB.

Ha cepsepe nabopaTtopun yCTaHOBMEH
OAVH Habop OOGBLEKTOB UCCREAOBaHUA C OOHUM
MoOyneM BBOAa-BblBOAA, SABMSIOWMMCH OCHO-
BOW BWPTyarnbHbIX W3MepUTENbHbIX MNpUBopoB
KONMMNEKTMBHOro  nonb3oBaHus. [lporpaMmHoe
obecneyeHve cepBepa opraHudyeT OpMUPO-
BaHMe HeoOXOAUMbIX BO3AENUCTBUA Ha OOBEKT,
n3mepseT U KOHTPONMPYeT ero peakuuu, NpuHu-
MaeT un obcnyxmBaeT 3af4aHus OT KIMEHTOB —
pabounx mecT nadopaTopun.

B kavecTtBe uccrnegyembix 06beKTOB B na-
BopaTopun MCNOMbL30BaHbl ANEMEHTbI U YCTPON-
CTBa, OMEepaTUBHO MPOEKTMPyeMble B Mporpam-
MUPYEMbIX aHanoroBblX W UMMPPOBLIX WHTE-
rpanbHbIX cxemax komnaHmn Anadigm u Altera c
NMOMOLLBIO CTaHOAPTHLIX YTUMWUT CUCTEM MNpPOEK-
TupoBaHuss AnadigmDesigner 2 un Quartus |l
Development Software.

Tem cambiM co3gatoTcs nNpeanochbInky ans
0by4eHns1 COBpEeMEHHbIM TEXHOMOrMSAM MpPOeK-
TUPOBAHUS AMNEKTPOHHbBIX YCTPONCTB PasfiNyHOro
HasHayeHus.
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ABTOMATU3NPOBAHHASA YHEBHASA JTABOPATOPUSA «3NEKTPOHUKA N CXEMOTEXHUKA»

®DyHKLMOHANbHbIN cocTaB umdposon
MJINC (CPLD) 1 aHanorosomn nporpamMmmupyemMmon
mMukpocxembl (FPAA) nossonsieT ckoHdUrypu-
poBaTb 3TU MMUKPOCXEMbI S MCCNedoBaHWs
NpakTM4eckn NobbiX KOMMNOHEHTOB U YCTPOWCTB
aHanoroBom M UMGPOBON CXEMOTEXHUKU, KOTO-
pble 0ObIYHO M3y4alTCs B COOTBETCTBYHOLUMX
npakTukymax v gucumnnuHax. lNepexog ot oa-
Hown nabopaTtopHon paboTbl K APYron OCyLLecTB-
ngeTcsa  3arpys3kon 3apaHee NoaroTOBMEHHbIX
NPOLLMBOK.

Ha kaxgom paboyem MecTe cTygeHTa
(cTeHae) ycTaHaBnMBaeTCs TONbKO KOMMNbIOTEP C
nporpamMmHbiM obecneveHnem Stand Lab ans

]“'rﬁi,\ NabopaTopHulil npakTHkyM "SneikTpoHuka  creMoTexHuka” @ (v [ s

ONCTaHLUMOHHOIO ynpaBrieHuss o6bekTom M na-
OopaTopHbiM 0bOpydoBaHMeM cepBepa, AnS
Mofny4yeHnss COOTBETCTBYIOLLMX  3KCMEPUMEH-
TanbHbIX AaHHbIX, UX 06paboTkn, BU3yanu3aunm
n pernctpaumn. [porpammHoe obecnedeHune
Stand Lab npegoctaBnsieT Takke BO3MOXHOCTb
aBTOpU3auMm nNpu Bxoge cTygeHTa B naboparto-
puto, MOMyYeHUs Aonycka K BbIMOMHEHUIO 3ada-
HWUIA, opopMIeHns oTyeTa.

Hwxe nokasaH BHelWHWn Bug paboumx na-
Henen, KOTOPbIMW MOMb3YTCA CTYAEHTbl Npu
BbIMNONHEHNM NabopaTopHbIX paboT no aHanoro-
Bou (puc. 2) u undposon (puc. 3) CXEMOTEXHU-
Ke.
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PucyHok 2 — Pabo4yee mecTo cTyaeHTa. AHanoroBas CXeMoTeXHUKa
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PucyHok 3 — Paboyee mecTto ctygeHTa. LindpoBasa cxemoTexHumka

MOJI3YHOBCKMN ATTbMAHAX Ne3 2007

123



E.[. BAPAH, A.B. KYXTO, 1.0. MAPYEHKO, C.B. YEPKALLWH

Ha pabouyem mecTe npenogaeartenst  (puc.
4) Cc nOMOLLbK CO30aHHOMO MPOrpPaMMHOrO
obecneyeHnst Teacher ocylwecTBnseTca perucT-
pauma cTyoeHToB, NpefocTaBndaeTcd Aonyck K
BbINOMHEHNO PaboTbl, FEHEPUPYIOTCH BapyaHThI
3agaHui, a Takke obecneymBaeTCd KOHTPOIb
dyHKUMOHMpOBaHuA ceTu. MNMpegnonaraeTcs, YTo

& "lenip rexnononai National Instruments"

WHpopmaums ByaeT 3aHOCUMTbCA B 6a3y OaHHbIX
MU MO OKOHYaHWM 3aHATUS aBTOMaTMYECKU CO3-
[aBaTbCs OTYET, B KOTOPOM (PMKCUPYIOTCA CBe-
OeHus, oBblYHble Ans XypHanoB y4ebHbix nabo-
paTopuii — HaMMEHOBaHWE OUCLMNIMHBI, Nnabo-
paTopHOi paboTbl, CMUCOK CTYAEHTOB, BbINOSI-
HSABLUMX paboTy, MX OLEHKM U T.1.
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PucyHok 4 — Pabo4ee mecTo npenogasarens

[ns opraHusaumm ceTeBoro B3anMoOeuncT-
BUSA NpMMeHeHa HoBenwaga TexHonorua National
Instruments — Shared Variable. OHa nossonser
opraHm3doBaTb OBMeH OaHHbIMM MO CETU C no-
mMoLwbio npotokona PSP (Publish Subscribe Pro-
tocol), npospayHbin Ana nonb3oBaTtensd. [lepe-
MeHHasa Tuna Shared Variable aHanornyHa gpy-
MM nepemMeHHblM rpaduyeckoro s3blka npo-
rpamMmmupoBaHnst G — B HE€ MOXHO 3anucbiBaTb
OaHHble UNu YuTaTh U3 HEE AaHHble, yKka3aB Tun
3TMX OaHHbIX, Heobxoaumble aTpubyTel n ceTe-
BOW agpec nepemeHHon. [pu aTtom, no 3asasne-
Huam komnaHum National Instruments, ceteBown
npotokon obmeHa Shared Variable MuHUMM3K-
pyeT Harpysky Ha kaHamnbl W MWCMOoNb30BaHue
Tpadumka.

Mpun paspaboTke Mmogenu ceteBoro obmeHa
MCMONb30BaHO pasferieHne BpemeHu Ha obcny-
XMBaHWE KINEHTOB cepBepoM cbopa AaHHbIX.
Kaxxgomy KnueHTy BblgensieTcs MHTepBan Bpe-
MEHM, B TeYeHMe KOTOpOro cepeep cbopa AaH-
HbIX oTpabaTbiBaeT Te 3agaHus, KoTopble 3a-
npalwmnBaeT KIMEHT: aHarnoroBbii U/Mnm umMdpo-
BOI BBOA/BbIBO/.

CepBep cbopa AgaHHbIX peanu3oBaH C MNo-
mowpto mogyna LabVIEW DSC (Datalogging
and Supervisory Control Module) B Buge nepuo-
Andeckoro cepeepa BBoga/sbiBoga (Periodic 1/0
Server). INpu KonnMyecTBe KNMEHTOB B 8 paboumnx
CTaHUMIA, Bpemsa OXuAaHus peakumm cepsepa
cbopa AaHHbIX B OTBET Ha AeNCTBUS KINNeHTa He
npesbILLaeT OAHOWM CeKyHAbl. ATOro BMosfiHe JOC-
TaTOYHO NPV BbINOHEHUN IKCMEPUMEHTOB pyn-
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Mow CTYAEHTOB C OOHMM UM BCceMU OoObeKkTamm
nccrnegoBaHuin.

BbiBoabl

PeanusoBaHHasa CTpykTypa NporpaMmmHoro
obecneyeHns 1 yHudMKauns MPUHLKNOB B3au-
MOJENCTBUA NPOrpaMMHbIX MOAYre No3BONSA0T
BBOAWTb B MPaKTUKyM HOBblE UMW U3MEHHATb Cy-
wecTBylowme nabopatopHble paboTbl U gaxe
co3gaBaTb HOBble MabopaTopHble NPaKTUKYMbI
©e3 KOpPEKTUPOBKM NpOrpamm.

BoamoxHa  pgopaboTka  nmporpammHoro
obecneyeHnss nabopatopum ANA opraHu3auuu
00y4yeHMs1 COBPEMEHHBIM METOAaM MPOEKTMPO-
BaHWSA 3MEKTPOHHBIX YCTPONCTB Pa3fiM4yHOro Ha-
3HayeHust Ha Gase NporpamMmmMpyembix aHarnoro-
BbIX U LMPOBBIX KOMNOHEHTOB — TEXHOMNOMMSIM
"KpeMHUeBon macTepckon".

PesynbTatbl paboTbl MOryT MOCNYXWUTb OC-
HoBon AOns cosgaHust Web-nabopartopuum, no-
3BOSISAIOLLEN NPOBOAMTL 3aHATUA B pexume yaa-
neHHoro goctyna 4vepes rnobanbHyo cetb UH-
TEpHeET.
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