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MukponpoueccopHas TeXHUKA
ANng By30B

KOpwi Apormn, Jleorma LLlapHuH, E¢pum bapar, Anekcanap JiunHumukmi,

Hukuta Jlbicos, Anekcersi Macnos, Poman @Pegopsk

B cratbe npoaHanmauposaH onbIT BLIGOPA M NPUMEHEHWS COBPEMEHHOW MMKPOMNpOLEeCccop-
HOM TEXHWUKM AJ1l NPOBEAEHUs MPAKTUYECKMX 3AHATUM M HOYYHO-MCCNEAOBATENbCKOW paboThl
8 By3ax. OnucaHbl NporpaMMHO-annapaTHele pelueHns B obnactu crengosoro obopynosa-
HUSI, NPUMEpPbI UCMONIb30BAHMS HOBbIX TEXHONIOMMM 0BYy4eHums.

CoBceM HenaBHO OBUIO TOPXKECTBEHHO
otMedeHo 300-JieTve MHXEHEpPHOro 00-
pazoBaHus B Poccun. OcHoBanHas [let-
pom [lepBeiM Pycckast (B uctopmuko-tep-
PUTOPUAIIBHOM, a HE TOJBKO B HAIMO-
HAJIBbHOM TIOHMMAaHWMW) WHXEHepHast
1IKoJ1a BoOpaja B ce0s1 BCE Jiyulliee U Te-
pemnoBoe M3 TOTO, YeM PaCIoJiarail eBpo-
MeWCKue IITKOJBI, TIPUBHECST 00S3aTeNb-
HOCTb COYETAHUST TEOPETUIECKOU TOATO-
TOBKM C TIpakTuiecKoi. Pomusinasics B
HeIpaxX OTeYeCTBEHHOTO MHXXEHEPHO-TeX-
HUYECKOTO 00pa30BaHUsI METOIUKA «TJTy-
060KOTO TIOTPYKEeHUST OyTyIIUX CTIeTINAIIN-
CTOB B MPOGhECCUOHABHYIO CPey» TPe-
rojlarajia He TOJbKO HEeOoOXOIMMOCTh
MPOU3BONICTBEHHOTO TPAKTUKyMa, HO U
MaKCUMaJIbHOE COOTBETCTBYE YIeOHO-JIa-
60paTopHOTO 00OPYIOBAHUS U TEXHUIEC-
KUX CPEINCTB OOy4YeHUs] OCHAIIEHHOCTH
pEeaTbHOTO TIPOM3BOACTBA, 00ECTIeUNBAIO-
1iee BO3MOXHOCTh DPEIIEHMS] PeabHbBIX
3a7a4d B mpoliecce 0Oy4yeHUs M TpOBejie-
HUSI HAyYHO-MCCIIEOBATEILCKUX PaboT
(HAP).

[MokazarenpbHO, YTO TIPAKTUYHEIE aMe-
PVKaHIIBI HA 3Tarle CTAHOBJIEHUSI CBOETO
BBICIIIETO TEXHWYECKOTO OOpa3oBaHUsS B
koHI1le XIX Beka B3sUId 32 OCHOBY UMEH-
HO PYCCKYIO METOIWKY TOATOTOBKU WH-
xKxeHepoB. Hampumep, m3BecTHO, 4YTO
Jydinnii rexanaeckuit By3 CIIIA — Mac-
CaYyCeTCKU! TEXHOJIOTUYECKUIA WHCTU-
TYT — CO3IABajICsl «II0 00pa3y M II0d0-
outo» MmmepaTopckoro MOCKOBCKOTO
TeXHU4YecKoro yuwiumia. M3BecTHol u
Oosee mo3nHUE GAKTH TPUBICUYECHUS
aMepuKaHIIaMU OIbITA OTEYEeCTBEHHOM
WHXEHEePHOU 1Kombl: B 1957 romy, cpasy
rocJe coodbrieHus o 3amycke CoBETCKIM

Co01030M TEepBOro CMyTHUKA TOTAALIHUM
npe3uaeHT CIIA JI. DiizeHxayap B 06pa-
LIEHUW K HAlMU BCJIEd 3a OOBSICHEHUSI-
MU, TIOYEeMYy HE aMEepHMKAHIIbI TePBBIMU
MPOPBAJIUCH B KOCMOC, OOBSIBUI O CPOU-
HOl pedopMe cucTeMbl OOyYeHUS ecTe-
CTBEHHBIM HayKaM, HampaBleHHOW Ha
YCUJIEHUE TMPaKTUYEeCKOW TMOArOTOBKU
CIIeIAJIICTOB ¥ OPUEHTAIINI0 00pa3oBa-
TEJILHOTO TIpoliecca Ha MPUKJIaaHbIe 3a-
TAuu.

3a mocnemHee IecATWIETHE B By3ax
Poccuu, Ykpaunsl u npyrux ctpan CHIT
BO3HUKJIY ONIYTUMBbIEe TPYAHOCTHU C pea-
JM3anueil MpoBepeHHBIX BpEMEHEM Me-
TOAWK MPaKTUIECKON MOATOTOBKU CITe-
LIMATMCTOB ISl IPOM3BOJICTBA: 3aMETHO
ycTapena TexHU4Yeckass 0a3a WHCTUTY-
TOB M YHUBEPCUTETOB, MOSBUINCH CeE-
pbe3Hble TPOOJIEMBI C OpraHU3aIUei
MMPOU3BOJICTBEHHO! TIPAaKTUKHU, 1a U Ha-
VUUTBCA Ha AEUCTBYIOUIUX TIPENITPUSI-
THUSIX TIOPOY OBIBaeT HeUeMy M3-3a HU3-
KOTO YPOBHSI  IPOU3BOACTBEHHBIX
CPEICTB U CPENCTB yIPaBIeHUS MIPOU3-
BOJICTBOM.

HecMoTrpss Ha Bce 3THU CIOXHOCTH,
MMOATOTOBKA OyaymunX CIEeIUaNuCTOB
IOJKHA OBITH OPUEHTUPOBAHA HE TOJIBKO
Ha caMble COBPEMEHHBIE TEXHOJIIOTUH, HO
U Ha TEepCIeKTUBHBIE, TO €CTh 00s3aHa
OBITH OTepexaloleif, YToObl CTYIEHTHI,
0o0ydJasich Ha TEepeJOBON TEXHUIECKOU
6aze, MOrIM YETKO TIPENCTABISATH TEH-
NEHIINYU e€ MaTbHEUIero pa3BUTHSI, BU-
IIETh YePTHl TIPEeMCTBEHHOCTH, a CJIE/IO-
BaTeJIbHO, MOTJIM OBl MMOHWMATh U CaMU

co3naBaTb HOBoe. TOJIBKO TaK, ONUPAsICh
Ha CaMyl0 COBPEMEHHYIO TEXHUKY U CIie-
LIMAJIUCTOB, CIIOCOOHBIX C HEil paboTaTh,
MOXHO MpPEOJ0JIETh TEXHUYECKOE, Hayy-
HO€, TEXHOJOTMYecKOoe OTCTaBaHUE U
BBIATA HAa COBPEMEHHBIA MUPOBOU YypO-
BEHb.

[ToaToMy 0coboro yBaxxeHust 3aCayKu-
BAalOT T€ BY3bl, KOTOPbIE H3BICKUBAIOT
CpEeACTBa U BO3MOXHOCTH JJISI TTOCTOSIH-
HOTro OOHOBJIEHHUSI J1abOpaTOpHOTO 000-
pyLOBaHuUs, Y4eOHOTO MPOTPAMMHOIO
o0ecrieyeHUsl, TEXHUUYECKUX CPENCTB
o0yuyeHusl.

EmEé HenaBHO CylIECTBOBAIO HECKOJIb-
KO UCTOYHUKOB [UISl IOCTOSIHHOW MOJep-
HU3allMU, COBEPLLIEHCTBOBAHUS U MOMOJ-
HEHUS TEXHUYECKOI 0a3bl By30B:

o O1OIXKETHOE (PUHAHCUPOBAHUE;

o HUP, npoBogumas corpynHukamu Ka-
denp;

e MTOMOLIb 0A30BbIX MPEANPUATHUIA OTpac-

Ju;

e COOCTBEHHbIE MaKeTHbIE J1abopaTopun

U MaCTEpCKHUE.

B Hacrosiiiee Bpemsi peasibHbIM OCTaJl-
cs TOJIbKO MEPBBbIi UCTOYHUK, MpaBaa, B
OTIEJIbHBIX CIIy4asiX BbIPYYaeT CIIOHCOP-
cKasl TMONAepXKKa 3auHTEPECOBAHHBIX
npennpusatuii. [Ipu ckymoctu Oromxer-
HOro (GMHAHCUPOBAHUS CEPbE3HO YCIOXK-
HSIeTCS 3afaya BbIOOpa MPOrpaMMHO-AaM-
MapaTHBIX CPEICTB OOYYEHUS: OHU JOJIXK-
Hbl ObITb COBPEMEHHBIMU U LLIUPOKO UC-
MOJIb3YEMbIMU B COOTBETCTBYIOILIMX OT-
pacisix MPOMBILLJIEHHOCTU, C OOHOU CTO-
POHBI, a C APYroil CTOPOHbI — OTHOCH-
TEJIbHO HEJOPOTMMU U JNOCTATOYHO YHU-
BEepCaJIbHbIMU JISI MHOTOLIEJIEBOTO MPU-
MeHeHus B yuyeOHoMm mnpoiecce 1 HUP,
YTOOBI OOECIIEYNTh MaKCUMAaTbHYIO 3(]-
(GeKTUBHOCTD MPUOOPETEHMSI.
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CBoif BEIOOpP MHOTHE TEXHU-
YeCKNe YHUBEPCUTETHI U WH-
CTUTYTHl OCTAHABIMBAIOT Ha
XOPOIIIO 3apPeKOMEHIOBABIIINX
ce0s1 B pasaUYHbIX OO0JIACTSIX
TIPYMEHEHVST U3MENUSIX B TTOITY-
nsgpHoM (opmare MicroPC
¢dupm Octagon Systems u
Fastwel, a Takxe Ha obJiagaio-
meil IMWPOKUM  CIEKTPOM
(DyHKITMOHATBHBIX BO3MOXHO-
creil mpomykumu upmbel Ad-

vantech. Mznenmmnst stTux ¢upM 3aanne KasaHCKOro rocyaapcTBEHHOr0 TEXHUYECKOTO YHUBEpPCHUTETa

BOMPAIOT B ce0s MOCIeIHUE J0-

CTVKEHMsI B 00JIaCTU MUKPOIIPOIIECCOP-

HOW TEXHWKU JIJIST IPOMBITIUIEHHBIX YCIIO-

BUI 9KCIUTyaTalli¥, TIO3TOMY OHU BOC-

TpeOOBAHBI TSI TPAKTUIECKON ITOATOTOB-

KA CTIENWAINCTOB TI0 aBTOMAaTU3aLNU

npousBoactBa, ACY, CAY, KOHTpOJIbHO-

W3MEPUTETHHBIM CHCTEMAaM, MHXEHEPOB-

TEXHOJIOTOB Pa3IUYHBIX TPOU3BOICTB,

WHXEHEPOB-TPAHCIIOPTHUKOB U T.]I.
CeromHsi TIpaKTWKa WCTIOJIb30BaHUS

momyneit Octagon Systems B 1abopaTtopu-

sax By3oB CHI umeer yxxe 10-1eTHIONI0 UC-

TOPUIO M OXBATHIBaeT OKojio 20 BBICIIMX

y4eOHBIX 3aBeqeHUi. [JTaBHbIe TPUYUHBI

TaKOU TOITYJISIPHOCTH KPOIOTCS B CIIEAYIO-

meM:

1) mmpokoe pacrpocTpaHeHUe W3IeIHil
Octagon Systems B pa3IWIHBIX OTpac-
JISIX TIPOM3BOJICTBA, TPAHCIIOPTA, MPU-
0OpOCTpOCHUS;

2)COOTBETCTBUE CAMOMY COBPEMEHHOMY
YPOBHIO TEXHUYECKUX CPENCTB, MOCTO-
STHHO€ COBEPIICHCTBOBAHUE PSIOB U
CEpUil U3MEJNIA Ha OCHOBE IIPEEMCT-
BEHHOCTH OOIIe UIeOoTOTHH;

3)IBM PC coBMeCTMMOCTB, UCIIOB30Ba-
HHE CTaHJAPTHBIX CPENCTB COMpPSIKe-
HUS ¥ KOMMYTAaIlMM, OTKPBIBAIOIIVE
IIMPOKME TPAHUIIBI UISI CAMBIX Pa3HO-
00pa3HBIX TPUMEHEHUH;

4)UCTIONTHEHUE I TTPOMBIIII-
JICHHBIX TIPUMEHEHW, YC- |us
TONYUBOCTD K KECTKUM YCIIO-
BUSIM OKCIUTyaTtanuu, obec-
TIeYNBAOIINE HE TOJIBKO BO3-
MOXHOCTb TIPOBENEHUS Ha-
TYpPHBIX 9KCIIEPUMEHTOB, HO
U COXPaHHOCTh OOOpyIOBa-
HUSI, TOCTPOEHHOTO Ha MOJTY-
asax Octagon Systems, mon
HAaTHUCKOM JIIO0O3HATETbHBIX
CTYAEHTOB WJIW JyIIUTOB-

6) 1OCTYTHOCTh B MPUOOPETEHUH, OTHO-
CUTEJIbHO HEBBICOKUE LIEHBI;
7)HanEXHOCTb, OOJBIION TapaHTUITHBIN
CpoK (mo 3 JeT), TeXHUYecKoe O0CiIy-
KMBaHUE, CIIOCOOHBIE 3aCTaBUTh OTKa-
3aThCs OT YCHYT WJIM YMEHBIIUTh Tep-
coHas KaeapaTbHBIX MAaKETHBIX J1a00-
partopuii.
B paBHoIT Mepe mepeurcIeHHOe OTHO-
curcst K u3nenvsim Advantech u Fastwel.
Ha ocHoBe pa3HOOOpa3HBIX 1O (PYHK-
LIMOHAJIBHOMY Ha3HAYEeHWIO MOIyJeill B
BY30BCKMX JIabOpaToOpusiX CO3AAI0TCS
WHTEJJIEKTYaTbHble MaKeThl, TPEHaXE-
pbl, MHOTOKaHAJTbHbIE W MHOTOPEXUM-
Hble CTEHIBl C UMUTATOPaMU pPeaJbHbBIX
npoieccoB. B psime By30B mouuiu 1o my-
TU CO3MaHUSI €ANHBIX CUCTEM [UIST Hayd-
HBIX UCCIIENOBAaHWI U O0Y4YeHUSsI, B KOTO-
pBIX MUKpPOTIPOLIECCOPHBIE CPENCTBa,
I[I®BM, yctpoiicTBa BBOJA-BbIBOAA MH-
dbopmanu 06beIMHEHBI IOKAJIBHO BBI-
YUCITUTENBHON CEThI0 M CTaHAAPTHBIMU
uHTepdeiicaMu. TH CUCTEeMBbl OKa3bIBa-
I0TCSI HOCTAaTOYHO YHUBEPCATbHBIMU,
4yTOOBI O0y4YaTh Ha WX 0a3e CTYIEHTOB
Pa3HbIX MHXEHEPHBIX CTIeIIMaTbHOCTe !N 1
HCTIONB30BATh JJISI TIPOBENICHUST CEPhe3-
HbeIX HU P, yd4eOHBIX nccaenoBaTeIbCKUX
pa6ot crynentoB (YUPC), kypcoBoro u

MUATUIOMHOTO TIPOEKTUPOBAHUS,
a Takxke pa3BepHYTb MHOTOKa-
HaJIbHOE yTMpaBlieHUe DPa3Ind-
HBIMU TEXHUYECKUMU CPEACT-
Bamu ooyuenus (TCO), Hanpu-
Mep GU3NIECKUMU JEMOHCTpPA-
LUOHHBIMU MOMAEJSIMU WK
uMmuratopamu. B  kaudecTBe
MMPOTPaAaMMHOTO OOecIeYeHUs
(ITO) 0OGBIYHO HCIIOJB3YIOTCS
CBOOOMHO pPACIpOCTpaHsIeMble
MOJTHbIE WJIN [E€MOHCTPAlMOH-
Hble BEPCUU TaKMUX TMOIMYJspP-
HBIX TPOTPAMMHBIX IAKETOB,
kak GENESIS32 (Iconics),
GenieDAQ (Advantech), Ult-
ralLogik, Fastwel OPC Servers, HO B mo-
clienHee BpeMsi CTAaOWJIBHO PAacCTET IOJs
nokymnHoro 10, u mpenmnoyreHue 3aech
OTHaéTcs HEOOPOTMM TMPOAYKTAM THIIA
Genie.

PaccMoTpuM HECKOIBKO KOHKPETHBIX
TPYMEPOB MCIIOIb30BAHUS TTPUBENEHHBIX
MPOrpaMMHO-AMNMNapaTHbIX CPEICTB B
YUeOHBIX U HCCIIENOBATENbCKUX J1abopa-
TOPUSIX BY30B. BONBIIMHCTBO U3 yroMsi-
HYTBIX nanee Kadenp sBISIOTCS 60a30BbI-
MU TIO PSIy CIIELUATbHOCTEM, U XOTS T0-
HsITHE 6a30BOCTH HE CTOJIb 3HAYUMO CETO-
IIHSI, MHEHUE U OMBIT UMEHHO 3TUX Ka-
denp mpencrasisercss Hanbosee WHTE-
PECHBIM.

Monymu MicroPC ¢upmsr Octagon
Systems TOsSIBIIMCH Ha Kadeape «ABTO-
MaTU3WPOBAHHBIE CHUCTEMBI 00PabOTKHU
nHopManmu u ynpasieHus» KI'TY um.
A.H. Tymmonesa (osiBIIero Kaszanckoro
aBMALIMOHHOIO MHCTUTYTa) B 1993 romy.
Ha ux 6a3ze, ¢ nucrnonb3oBaHNEM MOIYJIeit
LIeHTpaJbHOro Tipolueccopa MicroPC
5025A, OblTM co3maHBl JIaOOpAaTOpPHEIE
CTEHJIBI TSI UCCTIENOBAHUS TIPOYHOCTHBIX
XapaKTEPUCTUK PA3TTUIHBIX KOHCTPYKITUI
U OTPabOTKU METOMIOB PEUYEBOTO yIIpaBye-

1 HUA p06OTOTCXHI/I‘ICCKI/IM KOM-

TJIEKCOM, a TaKXeE pa3pa60TaHa

JBOCYHUMKOB,

aBTOMAaTU3WPOBAaHHAs CHUCTEMa
HayJYHBIX UCCIIEIOBAHWI U 00y-
yenusa (ACHUO) «Mertonbl u
cpelnctBa 00pabOTKU M3Mepu-
TeIbHOW wWHOOpMaTUW» IS
CTYIIEHTOB U aCTIMPAHTOB, 3aHU-
MAIOIUXCS M3yYeHUEeM U TIPO-
eKTHpOBaHWEM WHGMOPMAILIMOH-

T Ml s | [JO-I3MEPUTENIBHBIX  CUCTEM

e e — s )

I i A o At ran (MHUC) pa3nu4HOro HasHaye-
T ——

gt P51 @ | HUSL

L

ACHMO Bxi1io4aer B ceds ue-

5)TapaHTUpPOBAaHHOE KaYecTBO,
TTOATBEPKAEHHOE MHOTOUYHC-
JIEHHBIMU BHEIPEHUSIMU;

Puc. 1. Konus 3kpaHa nabopatopHoit pa6otel «Mccnegosanue
XapaKTepUCTUK Npeo6pa3oBaHMsA 3BeHbEB U3MEPUTENBHOIO KaHana»

ThIpe JabopaTopHbIE pPaboOThI,
TOCJIEIOBATEIbHO OOBEAMHSIIO-
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mye 3Tanbl coopa, MepBUIHOMN
00pabOTKM CUTHAJIOB, WHOOP-
MallMOHHOTO pacueTa M BhIOOpa
TEXHUIECKUX CPENCTB TTPOEKTH -
pyemoit UMC.

Hanpumep, B nepBoii padote
(puc. 1) uccnenyoTcs Xapakre-
PUCTUKM TIpeoOpa3oBaHUs 3Be-
HbEB M3MEPUTEIIBHOTO KaHaja.
JlabopaTopHas yctaHOBKa TMpe-
cTaBiisieT co0olf ammapaTHO-
TPOTPaMMHBI KOMITJIEKC, pea-
Jn30BaHHBIN Ha 6aze [IOBM u
CIIEIUATN3UPOBAHHOTO MOIYJISI

a

-
—-u-rq-
- o

JIET CYIIEeCTBOBaHUS 3TOU CITe-
1IMaJIbHOCTU TOA00HbBIE PaOOTHI
BoImojHWIM 60jee 500 crymeH-
ToB. Uzmemms ¢upmbr Octagon
Systems B coctae ACHWO u na-
OOpATOPHBIX CTEHJOB B TIOTHOM
Mepe TOATBEPIUIN CBOMW BBICO-
K€ 9KCIUTyaTal[MOHHbIe KauecT-
Ba M HaJEXHOCTHBIE XapaKTepH-
ctuku. C MCHoNb30BaHUEM MO-
nyneit MicroPC 6bu10 3amuiie-
HO 12 pealbHBIX IUILUIOMHBIX
TPOEKTOB, BBITIOTHEHBI 2 Hayd-
HO-UCCIIeOBATEIbCKIE PAOOTHI

BBOJla AHAJIOTOBBIX CUTHAJIOB CTeHA MOAENUPOBAHMA U UCCNEAO0BAHNA KOHTYPOB perynupoBanua ACY TN 110 XO310rOBOPHOM TEMATHKE.

MicroPC 5710. I[IpumeHeHMe

MOIyJIsl B YCTAaHOBKE OOecTieuyrBaeT Ha-
TYPHYIO UMUTAIIAIO VJIA BBOJ C PeabHO-
ro 00BEKTa aHAJIOTOBBIX CUTHAJIOB MO 16
M3MEPUTETHHBIM KaHaJlaM.

B npyrux naGopaTopHbIX paboTax MC-
CJIEMYIOTCS aJTOPUTMBI (WIBTpAIU U
CITKVBAHUST TIPUHUMAEMBIX CUTHAJIOB U
BBIIEJICHNS X Ha (pOHE TIOMEX, OTIpeNiesisi-
I0TCSI ONITUMAJIbHBIE TTApaMeTpPhl TUCKpe-
TU3allUd CUTHAIA, WCCIEMYIOTCS pa3ind-
HbIe WHTEPIOJISIIIUOHHBIE W SKCTPAITOJIs-
LIMOHHBIE allePTYPHBIE METOMABI CXATUSI
U3MepUTETbHON MHGMOOPMAIUY, TIPON3BO-
IUTCST 000CHOBaHWE BHIOOpA MApaMeTPOB

G poBOro TPeodpa3oBaTeisi ¢ yIeToM
ero crennduyeckux IOTPenTHOCTE.
KputepueM oLieHKM MTPaBUIbHOCTY BbIOO-
pa peuieHUit B Kaxmon pabote SIBISIETCS
TOYHOCTb BOCCTAHOBJIEHUSI CUTHAJIOB MO-
cJie pacCMaTpUBAEMBbIX MPEOOPAZOBAHUIA.

AnnapaTHO-NTPOrpaMMHbIE KOMILIEKCHI
BceX J1abopaTOpHbIX pabOT UMEKT enu-
HBII pa3BUTON UHTEpQEIC CBSI3H C TTOJTb-
30BaTesieM.

ACHHMO mumpoKo MCHONB3YeTCs IS
MPOBEACHUS MPAKTUYECKUX 3AHATUH CTy-
IIeHTOB crenuanbHocT 2202 10 Kypcy
«CucTeMbl peaTbHOTO BpeMeHU». 3a CeMb

Ilo mepe pasButus u coBep-
meHCcTBOBaHUs TexHukun MicroPC B
KI'TY cosznatorcst HoBbie cTeHAbl. [Ipu-
MEPOM MOXET CITyXXWUTb CTEHIT MOJEIUPO-
BaHUSI U UCCIIEIOBAHUSI KOHTYPOB DEry-
JIUPOBAHUSI CUCTEM YIIPABIECHUS] TEXHO-
JIOTUIECKUMM TIPOLIeCCAaMU TIOATOTOBKU
BBICOKOCEPHUCTOI He(THU, HUCIOIb3ye-
MBI U B y4eOHOM TIpoliecce B KayecTBe
JnabopatopHoii yctaHoBku, u misi HUP.
OCHOBOI1 cTeHIa ABJIsIETCSI MOAYJIb 5066 ¢
mpoueccopom 5x86/133 MIu (puc. 2),
MareMaTU4ecKre MO TeXHOJIOTUIeC-
KUX OTepalnii pealn30BaHbl CPENCTBAMU
SCADA-cucTtembl.
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Puc. 2. CprKTypHaﬁ cxema CTeHaa ANnA MoAaenupoBaHUA U UCCIef0BaHUA KOHTYPOB peryiMmpoBaHusa

ACY TI noAroToBKU BbICOKOCEPHUCTON He(TH

Bosbliyto moMolb B 0OHOBJIEHUU 000-
pynoBaHus Kadenpbl OKa3bIBaeT Ipei-
npusTtue «atm».

Ha ¢wusuko-texnudeckom dhakynsreTe
YpaabCcKOro rocyIapCTBEHHOTO TEXHUYE-
ckoro yHmBepcutera (T. ExatepuHOypr)
npu Kadenpe «Penkue metamtel» co3naHa
yuebHast 1abopatopust «[IpoMbIieHHbIE
KoMIibloTepsl MicroPC» miisg oOydeHust
cryneHToB ocHoBam ACY TII. Curamu
9TOl JTabopaTopuM OPraHMW30BaH KOM-
MBIOTEPHBINA KJlacCc Ha 16 pabodux MecT
IUTST 00YIEeHMST OCHOBAM PabOTHI C TIPOMBI-
IIUIEHHBIMY KOMITBIOTEPAMU W HaBBIKAM
MPOTPaMMUPOBAHUS, a TaKXe IUISI BbI-
TIOJTHEHUST TA0OPATOPHBIX pabOT Ha KOM-
nelotepax MicroPC ¢ mpoueccopHbIMU
mwiatamu 5025A dupmer Octagon Systems

U TIpubopax WHIYCTPUAIBHOTO Ha3HAYe-
HMS B cTaHmapre uHTepdeiica MOK 625
(KoI).

7151 BBIpaOOTKU HABBIKOB Pa0OTHI C pe-
THHBIM TEXHOJIOTH-
YeCKUM 000pymoBa-
HHEM HCTIONb3YIOTCS
SMYJISITOPBI
JIOTUIECKOTO O0BEK-
Ta, TPEICTaBISIO-
e coboit MUKpPO-
SIIEKTPOTIeYb, daT-
YUKOM TeMIIepaTyphbl
KOTOpOH CITy>XXUT
Tepmopesuctop. Pe-
TYJISITOP MOIIHOCTHU
TaKOW TIeYN TTUTAeT-

TEXHO-

csl OT CUJIOBOTO 0J10-
Ka KOMIIbIOTEPA
MicroPC u ynipaBns-
erca curHaiom LIATT

miatel 5710, Ha Bxom ALLIT koTopoit To-
CTyMaeT CUTHal ¢ TepMopesucropa. Cry-
NEHTBI MOTYT peabHO HabII0IaTh UHEP-
LIMOHHOCTh 3JIEKTPOIIEYN U OTCIIEKMBAThH
BJIWSTHAE TPOTIOPLUMOHATBHON, WHTET-
panbHOU M nudhepeHIINaTbHON COCTaB-
JIAIOLIMX B 3aKOHAX YIPaBJIeHMsI Ha TIOBe-
JleHUE TEXHOJIOTMYECKOTO 00BEKTA.

C 11ebl0 03HAKOMIJICHUSI CTYAEHTOB C
peasibHBIMU CUCTEMAMU KOMITbIOTEPHOTO
VIPaBJICHUsI U BBITOJHEHUSI KyPCOBBIX U
IMUTUTOMHBIX paboT co30aHO 6 aBTOMAaTu-
3MPOBAHHBIX TEXHOJIOTMYECKUX OOBEKTOB
HAayYHO-MCCJIEIOBATEILCKOTO M OIMBITHO-
MPOMBILIJICHHOTO Ha3HavyeHus. B Takux
00beKTaX, KaK YHUBEPCAIbHBIN BBICOKO-
TEMITEPaTypHbI KOMILIEKC, YCTAHOBKA
ropsiYero MpeccoBaHUsl, YCTAHOBKA Crie-
KaHUs KEPAMUYECKUX MAaTEPUATIOB U MHO-
TO30HHBIN peakTop razoda3HOro CUHTE3a,
IUISE YIIPABJICHUS UCTIOJIBb3YIOTCSI KOMITBIO-
Tepel MicroPC ¢ mpolieccopHoii maToit
5025A u mnaToit aHaJIOTOBOTO BBOJA-BBI-
Boma 5700, monkimoueHHbIe Yyepe3 COM-
MOPT WK TocpenacTBoM RS-485 k oObI4-
HBIM O(UCHBIM KoMIblOTepaM. B ycra-
HOBKE JIJIs UCCIIEI0OBAHMSI TIOJISIPU3AIIMOH-
HBIX SIBJICHWII B MOHHBIX pacIulaBax U B
BBICOKOTEMITEPaTypHOM JepuBatorpade
WCTIONB3YIOTCS TUIAThI pacimupenust 5710,
5600 u Fastwel AI16-5A-2, ycTaHOBIIEH-
HBIE B CJIOThI O(UCHBIX KOMITBIOTEPOB.

Ilpu oGyyeHUM CTYIEHTOB HaBBIKAM
pa3pabotku 1O B OCHOBHOM HCHOJIb3Y-
I0TCS1 0OBEKTHO-OPUEHTUPOBAHHBIC S3bI-
K1 nporpammupoBanus Turbo Pascal 7.0,
Object Pascal 2.0, Delphi 5.1 u SCADA-
cuctema Genie. B HacTosiiee Bpemst oc-
BauBaeTcsl 0Oojiee MOIIHAs cuUcCTeMa
GENESIS32.

OnHako HanboJee MHTEPECHBIM JOCTH -
KeHreM coTpyaHUKoB YI'TY MoxHO cum-
TaTh TOT (haKT, YTO HA OCHOBE CO3NAHHOTO
VMU HAyYHOTO U TEXHUYECKOTO MOTEHIIN-
ajia ObLIa OTKPBITA HOBAsI CIIELUATIEHOCTh

|

1
3aHATuUA B yue6HOM nabopaTopuu «lpombiieHHbIE KOMNbIOTEPbI
MicroPC» YITY
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3paHue 31eKTPOTEXHMYECKOro (haKybTeTa
DoHlTY

071900 «MHDOPMALIMOHHBIE CUCTEMBI B
TEeXHUKE U TEXHOJOTUSX Il TIOATOTOBKHU
CTIEIUATMCTOB JJISi COBPEMEHHBIX MPO-
MBILUTEHHBIX TTPEATIPUATHA».

JJT BBICIIMX TEXHUYECKUX Y4YEOHBIX
3aBE/ICHUII 10 HEJABHEro BpPEMEHU ca-
MBIM 3 (HEKTUBHBIM UCTOYHUKOM TTOCTO-
SIHHOW MOJEpHU3aLMKU U TOMOJHEHUS
y4eOHO-J1abopaTOPHON M TEXHUYECKOU
0a3bl ObLIM co3laBaeMble TIpU Kadeapax,
(axkynpTeTax M WMHCTUTYTaX OTpACIIEeBBIE
Jlaboparopuu, cneuuanusupoBaHHeie Kb
u maxxe HUHM. CocpenorounBas B cebe
OCHOBHYIO yacTh By3oBcKoii HUP u He
OyIy4u CTOJIb UHEPTHBIMU, TPOMO3IKUMU
U KOHCEPBAaTUBHBIMM, KaK 0a30Bble OT-
pacjeBble MPEANPUSATUS, 3TU CTPYKTYPHI
He TOJIbKO YKPeTUTSTU (PUHAHCOBOE TI0JI0-
XKEHUEe Y4YeOHbIX 3aBEIECHUN UM BHOCWIU
CBOIi MaTepualbHbI/A BKJIaJ B OCHAILIEHUE
BY30BCKHUX JJa0OpaTOpUil HOBBIM OOOpY-
IOBaHUEM, TNAKeTaMWU MPOrpamM, KOH-
TPOJIBHO-U3MEPUTEIIBHON  TEXHUKOMU,
npuobpetéHHbIMU «mon HUWP», HO u
(opMupoBanM Kamapel TpernonaBaTeneid,
CITOCOOHBIX paboTaTh C ITUMM, KakK TIpa-
BUJIO, HauboJyiee COBPEMEHHBIMU MPO-
rpaMMHO-aNMNapaTHbIMU CPEICTBAMU U
nepeaaBaTh CBOM 3HAHUS U HABBIKU CTYy-
JIeHTaM, TIPUBJIEKAJIA CTYAEHTOB K paboTe
10 peabHBIM MpobieMaM Ha caMoif Te-
PpEIOBOV TEXHUKE.

K coxanenuto, 3a nocieaHue roapl Ta-
Kas popma cOTpyIHUYECTBA MAJIO TIE CO-
XPaHWJIACh, HO €CTb MPUMEPDI €€ BO3POXK-
JIEHUS U JaXe COBEPILICHCTBOBAHUS B HO-
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Puc. 3. CTpyKTypHas cxema TpeHaxépa yue6Horo ueHTpa floHlTY

BBIX COLIMATbHO-IKOHOMHUYECKUX YCJIO-
BUSIX.

B 1999 rony Ha 35€KTPOTEXHUIECKOM
(bakynbreTe OMHOrO U3 KPYMHEHIINX BY-
30B YKpauHbl — JIOHEILIKOTO TrocyIapcT-
BEHHOTO TEXHUYECKOTO YHUBEpPCUTETA
(JouIl'TY) — mnpu kadenpe «DaeKTpo-
MPUBOJ U aBTOMATHU3ALIMsI TIPOMBIIILICH-
HBIX YCTAHOBOK» CO3[aH YueGHO-TEXHU-
YECKUI LIEHTP CPEACTB yIpaBieHUs] 060-
PYIOBaHMEM M TEXHOJOTMUECKUMU TIPO-
neccamu. LleHTp mosiBuicsA Giaromapst
cnoHcopckoit mommepxkxke HITO «1O-
HUKC» (1. loHenk), co3maHHOTO OoJjiee
10 yreT Ha3ax Ha 6a3e HayYHO-MCCIIEIOBA-
TEJILCKUX CTPYKTYP YHUBEPCUTETa U YC-
MEIIHO PaboTAIET0 B Pa3IMYHBIX OT-
pacisix, OT aBTOMAaTU3alUKh METaJUTyprii-
YEeCKOTO MPOU3BOJICTBA JI0 MEIUIIMHBI.

Llenbto 1ieHTpa ABNISIETCS OOyYeHME CTY-
NICHTOB 3JIEKTPOTEXHUYECKOTO (haKyjbTe-
Ta U CHELUAJTUCTOB MPOMbBIILIEHHBIX
MPEANPUSATAN PErMOHAa HOBBIM TEXHOJIO-
russM B 00J1aCTM aBTOMATU3allMU MPOU3-
BOJICTBEHHBIX TMpolieccoB. COTpYyIHUKH
LIEHTPA OKAa3bIBAIOT KOHCYJIBTAlIMOHHYIO
MOJIEPXKKY MPU pa3paboTKe U BHEAPEHUM
MPOEKTOB HAa PA3TMUHBIX TPOMBIILIEHHBIX
MPEANPUATUAX YKPaUHBI.

ITomuMo KoMITIEKTa MoOmyJeit (prupMbI
Octagon Systems, HITIO «1OHUKC»,
OIMMpAasiCh Ha CBOI1 OOTaThIi OIBIT B 00JIa-
ctu pa3paboTku u BHeapeHuss ACY TII,
BBIOPAJIO IJIs1 OCHAILEHUS 1IEHTPa COBpe-
MEHHOEe 000pYyI0BaHUE UHIYCTPUATHHOTO
Ha3HAYeHUsA TaKuX (QUPM C MHPOBBIM
nMeHeM, Kak Advantech (IpoMblIILIeH-
Hble pabouyue CTaHLWU, TJIaThl pacIIupe-
Hus, YCO), Hirschmann (o6opynoBaHue
1151 co3nanus ceteit), WAGO (kKiieMMHBIE
COEIMTHUTEN).

CTpyKTypHasi cxema TpeHaxepa, MmocT-
poeHHOTO Ha u3nenusax ¢upmel Octagon
Systems, rmoka3zaHa Ha puc. 3.

Co3maHHbBIH IPH IIEHTPE YIeOHBII KJIacc
(puc. 4) YKOMIUIEKTOBaH TISITbIO MHUKPO-
TPOLIECCOPHBIMU TPEHAXEPaMU, OOBEIM-
HEHHBIMU JIOKAJIBbHOU BBIYUCIUTEIBLHOMN
CEeThbIO, BBIIEIEHHBIM (DaliJIOBBIM CepBe-
poM 1 HabOPOM OTHENBHBIX MOIYIE.

TpeHaxk€p 3aKkiMO4YEH B TePMETUYHBIN
TUIACTUKOBBII KopItyc (puc. 5), Ha mepen-
HIOIO TTaHeJlb KOTOPOTO BhIBEAEHBI HEO0-
XOIOUMBIE KJIeMMBI U TymOjepsl. K Hemy
noaxJtoueHs! 14" MmoHuTop n AT-KiaBua-
Typa. CTpyKTypa yCTpOICTBA U KOMIIO-
HOBKa MOIYJeWl SIBISIIOTCS TUMIMYHBIMU
JUTSI ONTMCHIBAEMBIX B TAHHOI CTAaTbe TeX-
HUYECKUX PEIIeHU! pa3HbIX By30B Ha OC-
HoBe MicroPC.

B kadecTBe omepallMOHHON CUCTEMBI
ucronsdyercss QNX 4.25, momydyeHHast
1eHTpoM 1o mporpamme «QNX in educa-
tion». SI3pIKOM TPOTrpaMMUPOBAHUS Tpe-
Haxépa ciyxutr WATCOM C Bepcuu 10.6.

OpHUM U3 IPUMEHEHUI TpeHaXEPa SIB-
JISIeTCsT IPOBEIEHNE LIMKIIa U3 CeMU J1abo-
paTOpHBIX paboT 1Mo npenMeTty «Mukpo-
TPOIIECCOPHBIE CPEACTBA U CICTEMBI»:

1) «O6mue cBeaeHUs 00 OIepalOH-
Hoii cucreMe QNX. M3yyeHue mpueMoB
CO3MaHUsI W OTJIaAKW TIPOTPAMMHOTO
obecrnedyeHus »;

2) «M3ydyeHue ycTpoiicTB LM(GPOBOTO
BBOZA-BbIBOAA MUKPOTIPOIIECCOPHBIX CH-
CTEeM yMpaBIeHUS»;

3) «M3ydyeHue ycTpONCTB aHAJIOTOBOTO
BBOJAa MUKPOIPOLIECCOPHBIX CUCTEM YII-
paBJIEeHUS»;

4) «M3yyeHne ycTpoiCTB aHAJIOTOBOTO
BBIBOJA MUKPOIPOLECCOPHBIX CHUCTEM
YIpaBIeHUST»;
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Puc. 4. Yue6HbIN KNACC LEHTPA CPeACTB ynpaBieHus 060pyaoBaHuemM u

TexHoJiornyeCcKMmMu npoueccamu

5) «Peamuzanus yHKUMit OTCUETa Bpe-
MEHU ¥ TIOJCUYETA BHEIIHUX COOBITUIT B
MUKPOTIPOIIECCOPHBIX CHUCTEMaX YIpaB-
JIEHUSI»;

6) «Opranmusauys IpepoiBAHUI B MUK~
POTIPOIIECCOPHBIX CHUCTEMAaxX YIIpaBie-
HUSI»;

7) «CoznaHne U UcclenoBaHue pabOThI
MUKPOIIPOIIECCOPHOTO 33MaTINKa MHTEH-
CHUBHOCTH».

Kpowme Toro, B ieHTpe CTyqeHTH UMe-
10T BO3MOXHOCTb TIPOBOIUTH CAMOCTOSI -

TeJbHBIE WUCCIEN0-
BaHUSI B pamkax peanbHbix HUP mop
PYKOBOJICTBOM COTPYIHUKOB Kademapsl
u ueHtpa. McciemoBaHus MpoOBOASTCS
10 HAIpaBJIIEHUSIM, CBSI3aHHBIM C BO-
MMPOCaMU TOCTPOEHUSI COBPEMEHHBIX
IMOPOBBIX CUCTEM YIIPABICHUS IJIEKT-
pOTIpMBOAAMHU PA3JTUIHBIX TIPOMBIII-
JIEHHBIX ycTaHOBOK. OO6opynoBaHUe
y4eOHOTO IIEHTpPa UCIIOIB3YETCS TaKXKe
MpU AUTTIOMHOM U KypPCOBOM TIPOEKTH-
pOBaHUM, TIPU TEPETIONTOTOBKE CTIEIH-
aJIMCTOB.

Puc. 5. BHeWwHUit BUJ MUKPONPOLLECCOPHOTO TPeHaépa

VHudukanmsa TeXHUYECKUX pelleHui
3a1a9 aBTOMATU3aIUU TS MHOTHX OTpac-
JIel CTUpaeT pa3IuIusl B TIOATOTOBKE CITe-
IMAJTMCTOB Pa3HBIX cliennaibHOCTel. B
TEePBYI0 OYepelb 3TO KacaeTcs MUCIIUTI-
JIVH, CBS3aHHBIX C BUHOBHUIIEH TaKOW
yHUGUKAIUY — MUKPOIPOIIECCOPHOM
TexHuKoi. EcrecTBeHHO, UTO B TaKUX yC-
JIOBUSIX BY3bl WAYT IO TYTU CO3MAHUS
MexX(aKyTbTeTCKUX JIabopaTopuii, Kak
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Puc. 6. MHemMoCxeMa CUCTeMbI KOHTPONIA TennonoTpe6nexus, paspaboTaHHoi

B cpepe Genie B paMKax KypcoBOro NpoeKTa

ato caenanu B HoBocubupckom rocynap-
CTBEHHOM TEXHUYECKOM YHWBEPCUTETE
(HT'TY).

OcBoeHNE COBPEMEHHOUW MUKPOIIPO-
eccopHoii TexHuku kadenpa «Cucre-
MbI cOopa u o6paboTka naHHbIXx» HI'TY
Hauyana B 1994 romy ¢ Tpéx KOMILIEKTOB
Monyiei dupMel Octagon Systems, Kax-
NI M3 KOTOPBIX BKJIOYAJ MPOIECCOpP-
HBIIT Moaynb 5025A, Momynb BBOIA-BbI-
Boga 5700, 6mok murtanus 5 B/12 B u
kapkac 5204. Ha stom obGopymoBaHWHU
U151 Kypca « MUKPOKOHTPOJUIEPHI» C T1e-
JIBIO U3YIEHUS] TIPUHIIUIIOB TTOCTPOEHUS
cucteM cOopa NaHHBIX U YIIPaBJIeHUS Ha
OCHOBE MOJYJIBHBIX KOHTPOJIJIEPOB C
IBM PC coBMecTMMOI1 apXUTEKTypoOii
IMOCTaBJIEHBI [BE JIA00PAaTOPHBIE PAOOTHI:
«Obm1ast XxapakTepucTrKa KOHTPOJLIEPOB
cemeiictBa MicroPC. ApxuTekTypa KOH-
tposutepa 5025A» u «Moaynb aHaIOro-
Boro BBoma-BeiBoga 5700». Kpome Toro,
Ha JnabopatopHoMm cteHae MicroPC c
HCTIONIb30BAaHMEM DPa3pabOTaHHOTO CTy-
meatamMu 10O mpoBomuTcst 1aboparop-
Hasi paborta «KoHTpoab U moBepka
ALTII» no kypcy «KoHTposib u quarHoc-
tuka POA».

B xoniie 90-x ronoB Ha Kadenpe u3bic-
KaJli BO3MOXHOCTh TIOTIOTHUTH Jlabopa-
TOpHOE 00OpymoBaHWE U TMpuoOpeTn
KOMIUJIEKT  IMPOTPaMMHO-aIMmapaTHbIX
CPEICTB, BKITIOYAIONINY MHOTOMYHKIINO-
HaJIBHBIT MOZYJTh BBOZIa-BBIBOJIA
PCL-812PG u SCADA-cuctemy Genie
2.12 dupmbr Advantech. [IpuobpereHue
[IUIO B pyCJieé COBPEMEHHBIX TEHICHIINI B
MMPOMBITIUIEHHOW aBTOMATU3allMU 1 OBLTO
HaIpaBJIeHO Ha paclIMpeHue Kpyrosopa
CTYIEHTOB 3a CUET 3HAKOMCTBA C PacIpo-
CTpaHEHHBIMU B PEAIbHBIX CHCTEMAaX YII-
paBJIEHUST YCTPONUCTBAMY U TIPOTPAMMHBI-
MU TIPOAYKTaMU.

Hapsny co crengamu MicroPC st u3-
nemvst v [10 ucTob3yoTest TP BBITION -
HEHUU KyPCOBBIX M TUTUIOMHBIX TPOEK-
TOB, TIpU paboTe Ham 6aKalaBPCKUMU U
MarvucTepCKUMHU AUCCEPTALIMSIMU, B yueo-
HO-WCCIIeOBaTeIbCKOM MpakThKe. B Ka-
YyecTBe MpUMepa Ha puc. 6 MpeacTaBjieHa
KOTUST 2KpaHa MHEMOCXEMBI CUCTEMBI
KOHTPOJISI TEIIONOTpebIeH s, pa3pabo-
TaHHOU cTymeHTOM B cpene Genie 2.12 B
paMKax KypcoBOTO ITPOEKTa.

Ha ocHoBe Momysneii BBoma-BbIBOIA U
cuctembl LabView paspabotaH cTeHI IS
JIabOpPaTOPHOTO MPAKTUKYMA 10 AUCITUTI-
auHaM «MUKpOKOHTpoJsuiepbl», «I[Ipoek-
TUPOBAHWE MUKPOMPOIIECCOPHBIX CHUC-
TeM», «[IpoekTrpoBaHNe KOHTPOJIIEPOB»
u ip. Moaynu BBoa-BbIBOA U BUPTYaTb-
Hble WHCTPYMEHTHI WCIIOJIB3YIOTCS IS
OCHAIIeHUsT pabovyero mMecra HeOOXOmu-
MBIM TIpU TIPOEKTHUPOBAHWM U OTJAIKe
MUKPOTIPOILIECCOPHBIX CUCTEM HabOpOM
KOHTPOJIBHO-U3MEPUTENHHOTO 000pyI0-
BaHUS: TEHEPATOPOM CUTHAJIOB 33TaHHOMN
dopmbl, ociniorpadoM, BOJTETMETPOM,
YaCTOTOMEPOM-MUHTEPBAJIOMETPOM, a TaK-
K€ COOTBETCTBYIOIIMMU TepudepuiiHbI-
MU YCTPOMCTBAMWU: KJIABUATYpPOM, Mepe-
KJTIOYATeISIMUA, MTHIUKATOPAMU, SMYJISITO-
paMyd MCTIOJIHUTEbHBIX MEXaHWU3MOB U
T 1.

Takumu creHmaMu OymeT OCHAIIATHCS
MeX(baKkyIbTeTCKasi BUPTyaslbHAsT y4deo-
Has aboparopusi «MUKPOKOHTPOJLIEPHI
MicroCV-Lab», B KOTOpOIi pa3in4HbIC
kadenpsl yHUBEpCUTETa IOIyYaT BO3-
MOXHOCTb OpPTaHM30BaTh OOyYeHUE CTy-
JIEHTOB COBPEMEHHBIM METO/IaM ITPOEKTH -
pOBaHUS M WCTBITAHUIN MUKPOIIPOIIEC-
COPHBIX CUCTEM PA3IMIHOTO HA3HAYEHUS,
pealn30BaHHBIX HA MUKPOKOHTPOJIIEpax
U MOIYJBHBIX KOHTPOJIJIEPAX BEMYIINX
MUPOBBIX TIpou3BoauTeNeil. B HacTosIEee
BpeMsT PYHKITMOHUPYET MTWIOTHBIN Bapu-

Puc. 7. Konusa 3kpaHa ¢ BupTyanbHbiM ocuunnorpapom

aHT cTeHAa (MIPUMEpP COOTBETCTBYIOIIEH
9KpaHHON (OpMBI TTOKa3aH Ha puc. 7).
CriemytonuyM marom OyaeT co3naHue ciie-
LMATBHOTO caiiTa TSl obecTieYeHusT BO3-
MOXHOCTH 00y4yeHUs1 uepe3 MHTepHeT.

B MypMaHCKOM TOCyIapcTBEHHOM TeX-
HudyeckoM yHmBepcutere (MITY) Toxe
TPUAEPXKUBAIOTCS MHEHMUS, YTO B HACTOSI-
1ee BpeMsI TTIOATOTOBKA MHXEHEPOB B 00-
JIACTV aBTOMATUKH HEMBICIIMA 63 OCHO-
BaTeIbHOTO O0yYeHUsT TUCIIUTUIMHAM, Ja-
oM 0a30Bble 3HaHUS, U (GOPMUPOBA-
HUS IPAKTUYECKNX HaBBIKOB Ha 6ase Im-
POKOTO WMCITOJIb30BaHUST CPENCTB MUKPO-
TIPOTIECCOPHOI TEXHUKHN U COBPEMEHHOTO
I1O, u uTo Takasi MOATOTOBKA TPEOYET Op-
TaHU3alMy B By3e COOTBETCTBYIOIIEH Ja-
OopaTopHOIi Oa3bl.

[pu pemreHUn BOMIPOCOB CO3MAHUS CO-
BPEMEHHOI1 TAG0OPaTOPUY KOMITHIOTEPHBIX
cucteM ympasieHus (KCY) Ha kadenpe
«ABTOMATVKA W BBIUYMCIUTENbHAS TEXHU-
Ka» MI'TY BbIOOp ObUT OCTAaHOBJIEH HA aTl-
MapaTHBIX U TIPOTPAMMHBIX CPEICTBaX
¢upmbl Advantech. DTu cpeacTBa OTHO-
CUTEJIbHO HENOPOTU, COBPEMEHHBI, Ha-
NEXHBI U TOCTATOYHO YHUBEPCAITBHBI ST
pa3sHOOOpa3HOTO TPUMEHEHUsI, a TPo-
rpamMmmHoe obecrnieueHne (SCADA-cucre-
ma Genie) MOcallbHO OTBeYaeT TpeboBa-
HUSIM y4eOHOTO TIporiecca M OTJIMJaeTCs
TPOCTOTOM YCTAHOBKU, HACTPOUKHU U CO-
3MaHUST peaTbHBIX CUCTEM YIIPABIIECHUS
(puc. 8).

B mae 1999 rona xadenpoit 6butH TIpU-
0o0OpeTeHbl NBa TPOMBIIUIEHHBIX KOM-
neiotepa MIC-2000 u SCADA-cucrema
Genie 3.0, a K ceHTSIOpIO HAa UX OCHOBE C
MPUMEHEHUEM TOTIOTHUTETHHOTO 000py-
JOBaHUSI CO3MAHBI JJAOOPATOPHBIE KOM-
TJIEKCHI TSI pa3paboTKH M OTIAIKHU TIPO-
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ektoB ACY TII. Yxe B deB-
pane 2000 roma cTymeHTamMu
240600
«DnekTpoobopynoBaHue U

CIIEIUATBHOCTH

aBTOMaTUKa CYyIOB» C WC-
TMOJIb30BaHUEM cpencTtB Ad-
vantech OBITTO TTOATOTOBJIEHO
U 3alUUUIeHO 17 AUTIIOMHBIX
U 8 6akamaBpckux padot. Ha-
nbonee WHTEPECHBIE TEMBI
npuBeAeHbI B TabauLE 1.

OueHuB 3G GHEKTUBHOCTH
WCIIOTb30BAHUSI B yIeOHOM
TpoIiecce HOBBIX JIabopaTop-
HBIX KOMITJIEKCOB, Ha 3JIEKT-
pOMexaHNYeCKOM (DaKybTeTe
MITY O6bulO TIPUHATO peElIeHUE CKOp-
PEKTUPOBATh yUeOHBIE TUIAHBI 110 CTIeIIH-
anpHOCTIM 240600 «DaexTpoobopysoBa-
HUE 1 aBTOMaThKa cymnoB» u 210200 «AB-
TOMATU3AIMST TEXHOJIOTUIECKUX TTPOIIeC-
COB 1 TIPOU3BOJICTB» 1 BBECTU HOBBIE TVC-
murunHel «SCADA-cucrembr», «IIpo-
TpaMMHBIE CPENICTBA CUCTEM aBTOMATHYE-
CKOTO yrpaBjieHUs», «DBM u ammapat-
HBIE CPEACTBAa CHUCTEM aBTOMATUYECKOTO
YIIPaBICHUST».

Jla6oparopust KCY s¢pdexTtuBHO uC-
TIOJTh3YeTCSI Ha KypcaxX TepernoaroTOBKU
CTapIIuX W BTOPHIX CYyTOMEXaHUKOB Mu-
HUCTepCcTBa MOopcKoro (uota mpu PIIK
MITY u Ha 3aHATUSX MO OUCUUILIAHE
«UHbopmarimoHHbIe TEXHOIOTUU B TIPO-
W3BOJACTBE», KOTOPBIE TIPOBOMSITCS IS
ciIymaTteneil IeHTpa COLMaTbHO-IKOHO-
MUWYECKON TepernoAroTOBKY, IOIydai-
IIMX BTOPYIO CTIEIMAIbHOCTD «MeHemkep
110 3anuTe NHGOPMALIUW».

C mpumeHeHneM cpencts Advantech Ha
Kadenpe Benércst akruBHast HUP ctynen-
ToB; pekTop MI'TY npodeccop A.I1. Ians-
STHOB, BUSI TIEPCTIEKTUBHOCTH NaHHOTO
HarpaBleHUsI B y4eOHOM TIpoliecce, 0100~
pWII, HECMOTPST HA OTPAaHUYEHHOCTh OO~
JKETHOTO (PMHAHCUPOBAHUST YHUBEPCHUTE-
Ta, 3aKYNKY JOTIOTHUTEIBHBIX TPOMBIII-
JIeHHBIX KommbioTepoB MIC-2000 k Haua-
JIy HOBOTO Y4eOHOTO rofia.

JlericTBUTENBHO, U3y4yast BOIPOC 00 Uc-
TOJT30BAHUY TIEPETOBONM MUKPOIIPOIIEC-
COpPHOU TEXHWKU, BUIUIIb, YTO KNBA BY-
30BCKasl HayKa. BromHe o6ocHOBaHHO
CUMTAIOT, YTO UMEHHO €€ COCTOSTHUE SIB-
JISIETCST MHANKATOPOM TIOJIOKEHUS IEJT BO
BCEll cHUCTeMe BBICHIETO TEXHHYECKOTO
oOpazoBaHMs. YTOOBI MoOKa3aTh YPOBEHb
BY30BCKHX pPa3paboOTOK, MPUBEAEM TIPU-
mep HUP B8 MUPBDA Ha kadenpe «I1po-

MypMaHCKui rocypapCcTBEHHDbI TeXHUYECKUI YHUBEpCUTeT

0JIEeMBI YTIPaBJIEHUSI» TIO CO3aHUIO TIPUH-
LIMTTHAIEHO HOBBIX &JITOPUTMOB yIIpaBJie-
HWSI, OCHOBAaHHBIX Ha IIPUMEHEHNH METO-
TTOB MICKYyCCTBEHHOTO MHTEJIIEKTA.

ITo cpaBHEHUIO C TPATUITMOHHBIMU Me-
TOIAMU TIPAKTUIECKAsT pean3aius ajuro-
PUTMOB MHTEJUIEKTYAIbHOTO YIIPABICHUS
MPEeBbSIBIISIET K allllapaTHBIM CPeNCTBaM
0osiee BoicokMe TpeboBaHus. [1pu cozna-
HUU COOTBETCTBYIOIINX J1AOOPAaTOPHBIX
KOMTIUIEKCOB OBLIO TIPUHSTO PElleHNe HC-
MOJIb30BaTh ycTpoiictBa MicroPC dhupmsl
Octagon Systems. DTo 00yCIOBIEHO TeM,
YTO NAHHBIE W3AENUs MajiorabapuTHEHI,
TpeTHa3HauYeHbI U YCIOBUN TTPOMBIIII-
JICHHOTO TIPUMEHEHUSI, MPOTPAMMHO U
anmapatHo coBMmecTuMbl ¢ IBM PC, a
TakXe TeM, 4TO B cocTaB ceput MicroPC
BXOJIUT IIMPOKAsI TaMMa KOHTPOJUIEPOB C
muHoi ISA, a B KayecTBe orepallMOHHOM
CHCTEMBI BO3MOXHO WCIIOJb30BaHUE
MS-DOS, QNX, Linuxu T. 1.

OO BUI OJHOTO M3 pa3paboTaHHBIX
Kadenpoil KOMIUIEKCOB armapaTHO-TIPO-
TPaMMHBIX CPEICTB, TpeaHA3HAYeHHBIX

IJIST MCCIIEIOBAaHUST OBICTPO-
NEUCTBYIOIINX WHTEJIEKTY-
aJbHBIX TIPUBOIOB, TOKa3aH
Ha puc. 9, a ero cTpykTypa —
Ha puc. 10.

B cocraB kKoMmITIekca BXOIAT
B OJWHAKOBBIX IBUTATEIS
TIOCTOSTHHOTO TOKa, BaJIBl KO-
TOPBIX COENWHEHBI MY(hTON.
OpvH U3 aBUTATeNelt BXOIUT B
COCTaB WCCIIEAyeMOTO WHTEN-
JIEKTyaJTbHOTO TIPUBOIA, & BTO-
poit ucmonb3yetcs: st op-
MUPOBaHUS YIIPABISIEMOTO CO-
TIPOTUBJIEHUS TIepBOMY. Bemm-
YUHBI HANPSKEHUH Ha UX
SIKOPHBIX OOMOTKaX TPOTPaAaMMUPYIOTCS
HE3aBUCHMO C TIOMOIIBIO CXEMBI yIIpaBye-
Husa neuratensmu (CY]l), B cocTaB KOTo-
poil BXOAST NBa IIMPOTHO-WUMITYIBCHBIX
monynstopa (LLIUM) ¢ ynpasnsiemoit ya-
CTOTON M CKBaXHOCTBIO (hOPMUPYEMBIX
WMITYJIbCOB. YCUITUTEIU TIOCTOSTHHOTO TO-
ka YIIT1 u YIIT2 ycwiuBaloT curHa
MM no momHoctu. BenuuuHa u Ha-
TpaBJeHNe BPaIleHUsT BaJOB ABUTATeNel
OMPEEISIOTCS TI0 TOKAa3aHUSIM WHKpe-
MeHTHoro natyrka HEDL-5545 ¢ paspe-
1IaoIIeil cmoco6HOCThIO 512 MeTOK/060-
poT. O6paboTKa CHTHAJIOB JaTYMKa OCY-
mectBisiercs anmnaparHo CY/I.

[locTpoeHne BBIYMCIUTETHLHOTO YCT-
pOICTBa KOMITJIEKCA BBITIOJIHEHO T10 IBYX-
MaIlIMHHOU CXeMe, COCTOSIIIeNd U3 WHCT-
PYMEHTAJIbHOM MAIIHBI ¥ MAIITMHBI TIPU-
snoxenusi. [IporpaMMHbIe MOIY/IH, TIpeN-
Ha3HAYeHHBbIE IJIT paboThl B pealbHOM
Maciitabe BpeMeHU, WCIIOTHSIOTCS Ha
MallliHe TIPUJIOKEHUSI, 2 OCTAIbHBIE — Ha
WHCTPYMEHTATbHON. MalmnHa npuioxe-
HUSI peajin30BaHa Ha MPOIIECCOPHOM MO-

Ta6nuua 1. Tembl AUNNOMHBIX U 6aKanaBpckux pa6ot, BbinonHeHHbIx B MITY ¢ ucnonb3oBaHuem

nporpamMmHo-annaparHbix cpeacte pupmbl Advantech

1. | WiccnepoBakue aganTuBHbIx CUCTEM ynipaBneHus Ha 6ase Luhpo-aHanoroBoro KoMnnekca

2. Pa3pa60TKa yqeﬁHoro CTeHpa ((yI'IPaBJ'IEHVIe 3NeKTponpMBOAOM Ha OCHOBE LIAroBOro Asurarensa»

CyAHa Mo 3aAaHHON TPAeKTOpUN»

Pa3paﬁoTKa annapaTtHo-NporpamMMHOro obecneyeHus na60paT0pHoro creHpa «Cucrema ynpaBieHus OBUKEHUEM

4. | Pa3pa6oTka TpeHamépa ACY TeXHONOrMYECKUM NPOLLECCOM XONOAHOTO KONYEHUS bbbl

Paspabotka annapatHo-nporpamMmHoro obecneyenns naboparopHoro crenaa «Cyaosas cuctema [IAY masHoro

YCTPOCTB MALWMHHOTO OTAENEHUS

5.
ABUraTensi B Harpy304HbIX pexumax»
6 PaspaboTka annapatHo-nporpamMMHbix CpeacTs naboparopHoro creraa «Cyaosas cuctema IAY masHoro
* | aBuratens B pexumax nycka»
7 Pa3paboTka annapatHo-nporpamMMHbIX CPEACTB NabopatopHoro creHaa «CucTeMa ynpasieHus U KOHTPOAS
* | BapuabHUKa M CyWWUbHOTO annapara CyA0BON PbIGOMYYHON YCTAHOBKM»
3 Pa3paboTka nporpaMMHOro o6ecneyeHus CUCTEMbI LEHTPANN30BAHHOTO KOHTPOAA PaboTbl MEXAHU3MOB

9. Pa3pa60TKa annapaTtHO-NporpamMMHbIX CpeAcCTB KOHTYpa ynpasfieHUAa CyA0BOro naporeHeparopa

10.
BWHTOBbIM KOMNPECCOPHbIM arperaTtom

Pa3paﬁoTKa annapaTHO-NPOrpaMmMHbIX CpeACTB KOHTYpa NyCcKa U KOHTPOAb NapaMeTpoB CUCTEMbI ynpaBneHus

11.| PaspaboTka annapaTHO-NpOrpaMMHbIX CPEACTB CUCTEMbI YNIPABNEHUSA CYAOBOI XONOAUALHON YCTAHOBKOM

12.| MopennpoBaHue KOHTYPOB yNpaBneHUs Cy[0BbIX AN3eNb-reHepaTopos

CTA 3/2001

www.cta.ru

65



66

PA3PABOTKM/OBY‘-IAIOLLI,ME CUCTEMBI

3aHaTua B naboparopuu MITY, oCcHaLWEHHOW NPOMbILLNEHHBIMM

KomnbloTepamn MIC-2000

oyne  5025A/5066 ¢upmbr  Octagon
Systems u momyie koHTposepa CVY/I,
BBITIOJTHEHHOM B cTaHmapte MicroPC. B
KavyecTBe WHCTPYMEHTAJTbHOU MAIIMHBI
HCIIOJTb30BaH MTEPCOHATILHBIN KOMITBIOTED
Ha 6a3e mporuieccopa Intel Pentium I1. Pe-
3yJABTaThl 9KCIIEPUMEHTOB, B XOe KOTO-
PBIX CPaBHUBAIUCH IU(MPPOBBIE XapaKTe-
PUCTUKU CIEASIINX MPUBOIOB, MOCTPO-
eHHBbIX Ha 6a3e TpaguimonHoro [MU/I-pe-
TyJISITOpa, aJalTUBHBIX DPETYISITOPOB U
PETYJISITOPOB Ha 0a3e MHTEIIIEKTYaTbHBIX
TEXHOJIOTUIA, YOeIUTETHbHO TOKAa3bIBAIOT

Femirpatagpa

pod la & 1pve=an T

P apumr——— 1'-.;-.—.'
AT vy &
e CrTesEs
Pl T &
e == |

Puc. 8. MHemocxema TeXHONOrMYECKOro npouecca, chopMUpoBaHHan B

IIPENMYIIECTBO II0- cpepe Genie
CJIETHUX W WCTIONb-
3yIOTCSI TIpU pa3pabOTKe CUCTEM yIIpaBJie-
HUST TPAHCTIOPTHBIM POOOTOM «DIIEKTPO-
auka HLITM-25» 1 MaHUTTYJISITUOHHBIM
po6orom «BnekrpoHnka HLITM-30».
OrnurcaHHBIN KOMITIEKC HE TIPUMEHSIET-
Cs IUTSI TIPOBEICHUST PETYJISIPHBIX Tabopa-
TOPHBIX PabOT, OTHAKO CTYAEHTHI, 00yJa-
fomuecst mo creruanu3anusam 210301
«YmpaBieHne B pOOOTOTEXHUIECKUX CUC-
temax», 210309 «MaTeIIEKTyanbHBIE PO-
o6otorexunnueckue cucreMb» u 071805

«MHTeIIeKTyaThHBIE MEXaTPOHHBIE CHUC-
TEMbl», TIPUBJIEKAIOTCSI K DPEIIeHWIO Ha
HEM peasbHBIX 3a/1ad B paMKaX IUTIIOM-
Hoii mpaktuku uiu Y UPC.

MoxHO mpuBecTH U Ipyrue MPUMEpPHI
pa3paboTOK BY30BCKUX YUEHBIX: 3TO BBI-
MOoJIHEeHHBIe Ha ycTpoiictBax MicroPC
CHUCTEMBI YIIPABICHUST TTOABOAHBIMU arl-
mapatamu (MI'TY um. H.D. baymana) u
pamapHbIMU ycTaHOBKamMu (MUDT), Mo-
OvIbHBIE THGOPMAITMOHHO-U3MEPUTETh-
HBIE CHCTEMBI IUISI HYXJ Ta30BUKOB U
HedTsaHuKOB (Poccuiickuii rocymapcTt-
BEHHBIII YHUBEPCUTET HE(PTU U Ta3a UM.
W.M. [ybkrHa), mocTpoeHHbIe Ha 0a3e
TPOIIECCOPHBIX TIIAT U TUIAT BBOJA-BBIBO-
na ¢upMbl Advantech aBuallMOHHBIE KOH-
TPOJIbHO-U3MEPUTENbHBIE  KOMIUIEKCHI
(MAW)uT. 1.

[IpITasicb 0600LIUTD OT3BIBBI TEXHUYEC-
KUX BY30B O TIPAKTUKE WCITOIIb30BAHUS B
yuebHoM mpouiecce 1 HWUP coBpemeHHO
MUKPOTIPOLIECCOPHOI TEXHUKHU, MOXHO
CIeTNaTh CIIEAYIOIINe BEIBOIBI:

e cpenu MIPOrPaMMHO-aTMapaTHBIX
CPEICTB OCHAIIEHUST BY30BCKUX J1a00-
paTopuii 3aMeTHOE MECTO 3aHWUMAloT
u3nemust pupm Octagon Systems u Ad-
vantech, ¢ y4€TOM WX IPUMEHEHMUS CO-
30AI0TCSI HOBBIE CITELIMAIbHOCTHU, JWC-
LWTUTAHBI, KypCchl JabOpaTOPHBIX pa-
0or;

o OOJIBIIEl MOIYISIPHOCTHIO B CUJTY CBO-
eif PYHKIMOHAIBbHOM YHUBEPCATbHOC-
TA 1 OoJiee MUPOKOTO JUAra3oHa yc-
JIOBUI DKCIUTyaTallU TTOJIB3YIOTCS yC-
TpoiictBa B popmare MicroPC (Octa-
gon Systems, Fastwel); usgenmus Ad-
vantech TIpenmoYnTaioT, Kak MpaBuio,
Kadenpsl TEXHOJIOTMIECKOTO HAIpaB-
JICHWST;

www.cta.ru
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PA3PABOTKM/OBY‘-IAIOLLI,ME CHUCTEMDBI

CTHU C HOBEUIIIMMU TEXHOJIOTUSIMU 00y -

YEHMSI, TAKMMU KaK «BUPTYaJIbHBIE JIa-

6oparopumn» U «obpazoBaHue mo Mu-

TEPHET».

Cyl1iecTBEHHYI0 TIOMOIIb B obecriede-
HUUM psla YIOMSIHYTBIX B CTaThe BY30B
COOTBETCTBYIOIIMMM  aMmapaTHO-TIPO-
TpaMMHBIMU CPEICTBAMM OKa3aja dhupma
MPOCOODT.

B  wHacrosmee  Bpems  dwupma
IMPOCO®T mpennaraet creluaabHbIE
JIBTOTHBIE YCJIOBUSI TIPU 3aKyNKe By3aMu
00OpynoBaHUS IS CBOUX Yy4EOHBIX
J1abopaTopuii.

Kaxnblit ron, Kaxablii CEMECTpP COTHU
OyoylIMX WHXEHEPOB MPOXOIST TMpaK-
TUKY Ha base COBPEMEHHBIX
TeXHUYECKUX W MPOTPAMMHBIX CPEICTB
pa3nmuuHbIX (pupM. OHU OYOYT TOTOBBI

BCTPETUTh 3Ty IIMPOKO PaCIPOCTpa-

Anroputm Yeunutenn NBuratens 1 HEHHYI0O TEXHUKY, KOrja MNpUAYT Ha
| 3ajiaHua > P nocTosHHOro ..
: BO3MYLLIEHHiE [paiisep cxembl Toka 1 MIPOM3BOACTBO, M HCIIOJIb30BaTh €€ B
- J:f;‘:’;‘;m Cxema COOCTBEHHBIX IMEPCIEKTUBHBIX pa3pa-
i|  Mporpammubii < ynpasnenus | Younurens GOTKaxX
: perynstop > ABMraTenAMA - nun:g::;oro Neuratens 2 :

Asmopbt eblpajicarom Npu3HamenbHoCchlb

i Mopynb peansbHoro Bpemexn

DPYK0BOOCMEY U COMPYOHUKAM YROMSHYMbIX

A

HEDL-5545

CunoBoii 6nok 6 cmamoe 6y306 3a NOMOULb 6 nodzomoeske

MporpaMMHble Mogynu mamepuana, a maKice NPUHOCIM C80U U3-
‘
oToGpaxeHus pesynbtatos [ >
; CTOTe HapalluBaHUs, BUHEHUSI MeM Y4eOHbIM 3A6€0eHUAM, ONbIM
MporpammHbIe MOAYAM : CeTeBOW  ajJamnTaiuu, KOmopbix 8 N0020MoBKe UHICeHep08 PA3HbIX
NOCTAHOBKK IKCMNEPUMEHTOB p Monb3osarens .
: nepeKoHGUryprupoBa- cheyuarbHocmeil npocmo He Mecmunu
Mporpammiibie MOAYNM < ] HUS U TUPAXUPOBAHUS  paAMKU OAHHOU nYyOAUKAUUU.
MHTENNEeKTyaNnbHbIX aNropuTmMoB '

________________________________________________________ YHOOMSIHYTOW TEeXHUKH,
Puc. 10. CTPyKTypa KOMNJEKCa annapaTHO-NPpOrpamMMHbIX CPEACTB ANA UTO CO3MAET YCJIOBUS  ABTOpbI — COTPYOAHUKMU BY30B
uccnenoBaHuA GbICTPOAENCTBYIOWMX MHTENNEKTYANbHBIX NPUBOAOB  JUISI €€ MacCcoBOTO W u pepakumm kypHana «CTA»
MHoroueneBoro  uc-  Tenedown: (095) 234-0635
e MHOTOJICTHUI1 OIBIT BYy30B CBUACTEIIb- TOJIb30BaHUsI, yHUDUKanum nabopa- ®dakc: (095) 232-1653
CTBYET O BBICOKOW HAIEXHOCTHU U MPO- TOPHOTO 000PYIOBaHUS, COBMECTUMO- E-mail: root@cta.ru
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