B HacTosLee BpeMs KpynHble U cpefHne NpeanpusaTusa XMMn4eckomn, HeTAHON,
MALLEBON N APYrMX NPON3BOACTB HEBO3MOXKHO NpencTaBuTb cebe 6e3 LWnpokoro
NCMNOJIb30BaHUA COBPEMEHHbLIX CPefCTB aBTOMaTM3aUnUN Ha BCEX YPOBHAX
npown3eoacTBa. Ha 6a3e Hay4HO-0bpa3oBaTeIbHOro LeHTpa NMHCTUTYTa YAUUT n
kKatenpbl ACCOU co3paHa y4yebHasa nabopaTtopus. JlabopaTopusa npegHa3HavyaeTcs
ONa NpoBefeHUs NpakTU4eCcKnX 3aHATUN CO CTyAeHTamMm obLmnx cneunasbHOCTEN
yHuBepcuteTa no Kypcy CYXTI. OCHOBHOM LeNblo N3y4YeHUs UCUUMNINHBI ABNISETCA
noJslyv4eHue npakTu4eCKMX HaBbIKOB MO onpeneneHmnto 0OCHOBHbIX TEXHOJI0MM4YeCcKux
napamMeTpoB M O3HaKOMJIEHME CO cCpeacTBaMn M3MepeHns Ha OCHOBE MO4EJIbHOro
psna npnbopos pmpmbl Yokogawa. Ha cerogHALWHNUA feHb 3Ta KOMMaHUs aBaseTCs
OOHOW 13 BeAYLWNX U KPYNMHENLLUNX KOMNAHNA Ha MUPOBOM PbIHKE MPOMbILLJIEHHOWN
aBToOMaTu3auummn. E€ npoaoykumsa No3BosaseT pewaTb KOMMJIeKC 3a4ay rno ynpasJseHuio
TEXHOJIOrMYeCKNM NpoLLeccoM Ha BCeX YPOBHAX NPOM3BOACTBA B Pa3sIM4HbIX OTPACAX
MPOMBbILLUJIEHHOCTHN, @ Tak>Xe BHeApPATb NHHOBALMNOHHbLIE TEXHOJIOMUN CBSA3AHHbIE C
JHeprocbepexeHmeM. NepBnyHble NpeobpasoBaTesIn OCHOBHbIX TEXHONOMMYECKMX
rnapameTpoB ABJIAIOTCA OCHOBHbIMU NCTOYHUKAMN MHOpMaLMK o4 rnpouecca
ynpasneHus, cnenoBaTesibHO, MOHUMaHWe NPUHLMNNOB (PYHKLWOHNPOBAHNA Y
npeobpa3oBaHUsA CUTHANI0B U3MEePUTENbHON NMHopMaLUK, ABNSETCS
OCHOBOMOJIaraloLWmM B npouecce nlyvyeHusa CTygeHTamm npegMmeTa aBToMaTm3saumnm
NPon3BOACTBEHHbIX NpoueccoB. Co3naHHas ang 3Tux uenee yd4ebHaa nabopatopus
paccymTaHa Ha 25 paboynx MecT CTyneHTOB 1 04HO paboyee MeCTo NpenofasaTens
nnu nH>xeHepa. B coctas nabopaTopuum BXOAAT BOCEMb CTeHA0B. Kakablin
nabopaTopHbIN CTEHA, NpeacTaBadeT cobon CTONKY C yCTaHOBMEHHbIMU Npubopamu,
opraHamMu yrnpaBieHus, nepcoHalbHbIM KOMMbIOTEPOM C MOHUTOPOM U APYrUMUn
cpencTBaMu BU3yanm3auum naMeputenbHom nHpopmMmauun. lNMepcoHasnbHble
KOMMNbIOTEpPbl B COCTaBe CTeHA0B oObeAnHeHbl B IOKanbHYI0 ceTb Ethernet, a
n3MepuTenbHas MHGOPMaLNA C KaXXA0ro cTeHaa noctynaeT B obLwyto ctaHumio cbopa
OaHHbIX. B npouecce oby4yeHns CTyLeHTbl BbIMOMHAKT crienyoumne nabopaTopHble
paboTbl: - nabopaTtopHasa paboTa Nel «M3mepeHune naBneHmnsa». Lenbio paboTsl
ABNISETCHA U3y4YeHne npuHLumMna AenCcTBmsa U YCTPONCTBO NpubopoB Ansg namepeHus
[aBneHuns, onpegeneHne nx norpeLHoCcTen n o3HakoMsieHe ¢ MeTodaMu 1
cpencTBamMu rnosepku. Mpwu BbinoaHeHUN paboThbl CTygeHTaMu NPONU3BOANTCSA NOBEpPKa
MaHoMeTpa C 04HOBUTKOBOM TpybyaTom npyxnuHowm c npegenamu namepenHumsa 0-1,6
Krc/cM? knaccom To4HocTn 1. OBbpas3uoBbiM CpefCTBOM U3MEpeHUs ABNSEeTCS AaT4YnUK
nasneHuns (EJX530A, pupmbl «Yokogawa»), CMrHan € KOTOPOro rnepegaeTcs Ha
cTaHyuto cbopa aaHHbIX (CCO). OTKyaa nonyvyeHHasa nHpopMayna nepecbiyiaeTcs Ha
nepcoHaibHbIN KOMMNbIOTEP A1 BU3Yyan3aunm 3Ha4YeHNa nasseHus. 3agaden
CTYAEHTOB ABAAETCA HaxoxAeHne abCoNtoTHbIX MOrpeLlHoCTen U BapuaLumn
rnosepsemoro npmnbopa C LenNbo HaxXoX4eHUs MakCMMaslbHON NPUBEAEHHOWN
NMOrpeLwHoCTN N NpuBefeHHon sapmaunmn. Nocne Yero CTyAeHThl AAl0T 3aKJ/lYeHne o
NPUrogHOCTN MaHOMeTpa Mo pe3ysibTaTaM CPaBHEHUSA HaMEeHHbIX BEJINYUH C



KJTACCOM TOYHOCTU. TeopeTunyeckasa 4acTb paboThbl 3aK/04aeTCa B U3y4EeHNU BONPOCOB
CBSAI3aHHbIX C MOHATMEM [aBJ/IeHUs, ero BUA0B, e ANHUL, U3MepeHns, NpuHumna
OEeNCTBMA OCHOBHbIX TUMOB Npnbopos. - nabopaTtopHas paboTa Ne2 «M3mepeHmne
TemMnepaTypbl TEPMO3JIEKTPUYECKNMN TepMoMeTpamun». Lenbio paboTbl ssnseTca
N3y4yeHune NpuHLMna naMepeHns TemnepaTypbl TEPMOIIEKTPUYECKMM cnocobomM;
MPOMBbILLJIEHHbIE TEPMO3JIEKTPUYeckune npeobpasosaTenu (TUnNbl, KOHCTPYKL NN,
obnacTn npuMmeHeHns); 0COBeHHOCTU NOCTPOEHUS n3MepuTenbHbIX Lenen. Mpn
BbINOJIHEHUM PaboTbl CTyAEeHTaMN NPOU3BOAMNTCS NOBEPKA TEPMOIIEKTPUYECKNX
npeobpa3oBaTenien ABYX rpafaympoBoK. MpakTnyeckas 4acTb paboThl 3aK/04aeTCsa B
TOM, 4YTO MNP N3MEHEHNN TeMnepaTypbl B TepMocTaTe U AOCTUMXKEHUN 3a0aHHbIX
3HaYeHUn, CTyLAeHTbl Noo4YepeaHO CHMUMAKOT NoKa3saHna TeMnepaTypbl, HabnwgaemMble
Ha MmoHuTOpe MK n nosydeHHble ¢ npeobpasoBaTenen TXK n TXA. 3HavyeHuns
TemMnepaTyp CpaBHMBAOTCA C NOKa3aHMAMMN KannbpaTopa TemnepaTypsbl (KT 500/2M
hupMbl «Inemep»). [Ing BBegeHUs NonpaBkyM Ha TeMnepaTypy X0JI04HbIX CNaes
NCNosb3yeTCsa OOMNOJIHUTESNbHbIN AAaTYUK - TepMonpeobpa3oBaTesib CONPOTUBIIEHUS,
TeMnepaTypa KOTOPOro Takxxe otobpakaetcs Ha MmoHuTope MK. Cea3b MK ¢
haT4ynkamu ocyuwlectsnsfeTcsa Yepes CCA. CTyaeHThbl B X04e BbIMOJIHEHNSA paboThl
onpenensoT MonpaBky U YYNTbIBAOT UX NPU HAXOXXLEHUN OENCTBUTENbHbIX
3HaveHun 0C. 3Tu BeNANYUHbI CPABHMBAKOTCA CO CTaHAAPTHLIMU rPasynpOBOYHbLIMU
3HaYEeHMAMN 018 HaxoxaeHNa abCoNOTHbIX NOrpewHocTen. B 3aknto4eHnn CTyaeHThbl
CaMOCTOATesIbHO AeNnatoT BbIBOL O MPUrO4HOCTN TEPMOIJIEKTPUYECKNX AATHUKOB,
CpaBHMBaA NOJNy4YeHHble pe3ysbTaTbl C LONYCTUMbIMU 3HaYeHUAMN. [Npn
TeopeTn4eCcKom NoAroTOBKE CTyAeHTaM HeobXxoAMMO YCBOUTb Crieayowmnn matepuan:
OCHOBbI TEPMO3JIEKTPNYECKOIr0 3hheKTa, KOHCTPYKTMBHbIE 0COBEHHOCTN
CTaHOAPTHbIX MPOMBbILLJIEHHbBIX TepMonap, UX rpagynpoBKn N cnocobbl KOMMeHcaumu
N3MEHeHMs TeMrepaTypbl XOJ04HbIX Craes, BTOpUYHbIe npubopsbl. - nabopaTopHas
paboTa Ne3 «lMoBepKa yHMBEPCaIbLHOrO NPOrpamMmMmmpyemMoro HoOpMmnpyroLero
npeobpaszosatens». Lenbo paboTbl ABAAETCA N3y4eHue CTPYKTYpPbl U NPUHLMNA
paboTbl HOpMUpYyOLero npeobpa3oBaTens TeMmrnepaTypbl U NPOBEeAEHNE ero NoBepKy,
a TakXXe nosy4yeHune HaBblkoB paboThl ¢ kKannbpatopom CA71 chmupmbl «Yokogawa».
CTyOoeHTbl yCTaHaBAMBAIOT BbIXOAHbIE 3HA4YEeHNA CUrHaNa Hanps>XeHusa KanmbpaTopa
(B MB) B COOTBETCTBMUM C 3aflaHMEM, CHUMaA NoKasaHUA TeMrnepaTypbl HA UHOUKATOpe
HopMupytoLero npeobpasosatens YTAL110 nan ctaHumm cbopa aaHHbIX. CpaBHMBas
noJly4eHHble pe3ysibTaTbl C TeopeTUYeCKON rpasympoBOYHON XapaKTEPUCTUKON
oby4aeMble HaxoaaT abCconoTHbIE N NMPMBEAEHHbIE MOrpeLwwHoOCTN Nnpeobpa3oBaTens v
AenatoT 3aKlo4eHne 0 ero NpUrogHoCcTu. TeopeTmndeckuin pasgen padboThbl
npeanosiaraeT nly4yeHme coBpeMeHHbIX cnocoboB npeobpasoBaHus U nepenayun
MHopMaumm Ha npnmepe npotokosa HART, OCHOBHble KOMMOHEHTbI U X PYHKL NN
CTPYKTYPHOW cxeMbl HOpMUpytowero npeobpasosatensd YTAL110. [laHHbIe
N3MepUTEsIbHbIN KOMMNEKT MOXXeT OblTb NPpUMEHeH AN Kanmbposkn n paboThl
MarHUTHOro gaT4ymka npu namepeHumn HZ nons BYM-paspsna [1]. - nabopaTopHas



paboTa Ned «M3mepeHne TemnepaTypbl TepMornpeobpasoBaTesieM CONPOTUBNEHNSA».
Lienb paboTbl: 03HAKOMUTBLCA C MPUHLUMOM AENCTBUA U YCTPONCTBOM
TepMmornpeobpa3oBaTesiern CONPOTUBAEHUSA; MPOU3BECTN N3MepeHne TeMmnepaTypbl C
rnomMoulbio TepMmonpeobpasoBaTesien CONPOTUBIEHNSA B KOMIJIEKTE C TEMNEPaTYPHbIM
KOHTpPOIJ1IepOM; onpenesinTb NorpeLHoOCTb N3MEePUTENIbHOrO KOMIMJIeKTa U AaTb
OLLeHKY ero To4yHocTw. NpegnonaraeTcsd, 4To B AaHHom paboTe byneT nponsseneHo
n3MepeHne TemnepaTypbl B Kanmbpatope KT 500L ¢ nomouwbio TepmonpebpasoBaTtens
conpoTmeneHnsa Pt100 n TemnepaTypHoOro KoHTposinepa UT150 pupmbl «Yokogawa».
Nocne 3Toro NPoM3BOAUTCA COMOCTAaBJ/IEHME NOJTYYEHHbIX AAaHHbIX C MOKa3aHUSaAMN
MHOMKATOpa TepMoCTaTa N AeflaeTCsa BbIBOA O NOrpeLlHOCTAX U3MepUTesibHOro
KoMnsiekTa. TemnepaTypHbIn KOHTposiep UT150 pupmbl «Yokogawa» MOXKeT BbITb C
ycrnexom rnpuMeHeH s n3MepeHns TemrnepaTypbl B Hay4YHbIX NCCef0BaHUAX NO
N3y4eHUI0 NNa3MoOXUMMYeCcKnx npoueccos [2]. - nabopaTopHasa paboTa Ne5
«HacTponka rpagynpoBO4YHON XapaKTepUCTUKM HOpMUpYylowero npeobpasoBaTtens».
Llenb paboTbl: N3y4nTb NPUHUWM AENCTBUSA U CTPYKTYPY HOPMUPYIOLLEro
npeobpa3oBaTens v BbINOJIHUTb U3MEHEHME FPaLYyUPOBOYHON XapaKTEPUCTUKMN,
npoeecTn ero rnosepky. Oby4yaembie Npu BbIMOJIHEHNM PabOTbl NPOBOAAT MOBEPKY
npeobpa3sosaTtensa UT150 cpmpmbl «Yokogawa», NO 3afgaHHbIM NpenogaBaTesieM
3HaYeHMAM TemnepaTypbl. 158 3TOro CTyAeHTbl NnoabmpatoT COOTBETCTBYOLLME
BEJINYMHbI CONPOTUBNEHNA Ha 0bpa3L0BOM MarasmHe CONPOTUBIIEHUN N NPOU3BOAAT
CpaBHeHMe NoJly4YeHHbIX AAaHHbIX, BIYNC/AIT NOrpeLHoCTN N AenatoT BbIBOAbI O
MPUrogHOCTN Uccaenyemoro cpencrtea naMepeHusa. lNocne sToro NpoBoasaT
rnepeHacTponky npeobpasoBaTesia C MOMOLLLID KOMMYHUKaTOpPa Ha APYryto
rPafynpoBOYHYIO XapakKTEPUCTUKY 1N NOBTOPSAIOT onepaunto noBepku. - nabopaTopHas
paboTa Ne6 «M3mepeHme pacxona n yposHsa». Llenb paboTbl: 1) n3y4nTb COBPEMEHHbLIE
cnocobbl 1 cpeacTBa U3MepeHnsa pacxoda N YPOBHSA, NPUMEHseMble A5 XUMUYECKNX
NMPOW3BOACTB; 2) NPON3BECTU FrpafgynpoBKY pacxogoMmepa n yposHemepa. B aton
nabopaTtopHon paboTe NpuMeHaeTCa MepHbIn Bak C ypOBHEMEPHbLIM CTEKJIOM B
KayecTBe 06pa3L0BOro cpeAcTBa N3MEPEHUS, OTrpafyupoOBaHHbIN B e AUHMLLAX
obbeMa 1 ypoBHA. CTyAeHTbl NPON3BOAAT rPafyMpPOBKY J1€EKTPOMarHUTHOro
pacxogomepa AXF025G cdmnpmbl «Yokogawa». Ans BbldncieHns obbemMHoro pacxona
HeobXxoAMMO CEKYHOOMEPOM onpenennTb BpeMs 3ano/IHEHNA KOHTPOJIbHOro obbemMa B
MepHoM 6ake. 10 Nosly4eHHbIM pe3ynbTaTaM obyv4aemMblie NPOU3BOAAT rpasynpoOBKY
3/IeKTPOMArHNUTHOro pacxogomepa. Ona rpafympoBKM rmapocTaTUYeckoro
ypoBHeMepa Ha OCHOBe aaT4uka pgassieHus EJX110A pupmbl «Yokogawa» CcTyAeHTaMm
HeobxooMMo NPOBOANTL CPAaBHEHUS €ro NoKa3aHUM CO 3Ha4YeHNAMU YPOBHSA NO
YPOBHEMEPHOMY CTek/ly MepHoro 6aka. Pe3ynbTaToOM 3KCrepuMeHTa ABsSeTCS
MOCTPOEHMEe rpaflyMpoBOYHOro rpadpmka ruapocTaTn4eckoro yposHemepa. -
nabopaTtopHasa paboTta Ne7 «MccnepgoBaHme CXeM aBTOMAaTUYECKON CUTHAAU3auUnm».
Llenb paboTbl: 03HAKOMUTLCA C BUAAMU U HA3HA4YeHMEM YCTPONCTB TEXHOJI0rN4eCKom
CUrHann3aumun, N3y4nTb MPUHUUN NOCTPOEHNA CXEeM U HAaCTPOWKK npenesibHbIX



3HaYeHun cpabaTbiBaHNA CMCTEMbl aBTOMATUYECKOW CUrHanm3auun. lNMposeneHne
MPaKTUYECKOM YacTn paboTbl 3aK/0O4AETCHA B TOM, YTO CTYAEHTblI HaCTpanBatoT
BTOPUYHLIN Npubop - LMppoBON NoKa3biBarOWMN KOHTpoanep UT55A mpmbl
«Yokogawa», BoCnpuHUMaKLWMn curHan ot npeobpasosatensa temnepaTtypbl UTAL110,
paboTaoLwmn B KOMNAEKTe ¢ naaTuHoBbIM Pt100 TepMOMeTPOM COMPOTUBNEHMS.
KoTponnep UT55A nmeeTt BCTPOEHHYIO CUCTEMY CUTHaNM3aunn, HacTpamBaeMyo Ha
npenesbHble 3Ha4YeHns ee cpabaTbiBaHMSA. 3a4ada CTYAEHTOB COCTOUT B TOM, YTO
HeobXxoaAMMO HAaCTPOUTb YPOBHMK cpabaTbiBaHUA CUrHaAU3aL MW, NCMOJIb3YI0 MEHIO
KOHTpos1lepa UT55A, B COOTBETCTBUKM C 3afaHMeM npenogasaTtend. [pu Harpese
Kamepbl kKannbpaTopa TemnepaTypbl N LOCTUXKEHUWN 3afaHHbIX 3HA4YEHUN BKIIOYAKOTCSH
KOHTposibHble namnbl HL1, HL2 (Rital). Ha nocnegHem sTane paboThl onpenenseTca
norpewwHoCcTb cpabaTbiBaHUS CUCTEMbI CUTHaNM3auun. - nabopatopHas paboTa Ne8
«MoBepka HopMmupytowero npeobpasosatensa YTA70-E». Llenb paboTbl: n3y4nTb
NPUHLMNN PYHKLNOHMPOBaHUA HopMupytowero npeobpasosaTtensa YTA70-E,
BbIMOJIHAOLWMNN hyHKUMIO Npeobpa3oBaHNSA «CONMPOTUBEHNE CTAaHOAPTHbLIA TOKOBbIN
CUrHan»; Npomn3BecTun ero Kannbposky. KannbpaTtop anekTpmnyecknx curHanos CA71
dumpmbl «Yokogawa», NOAKJIIOYEHHbIN K BXO4Y HOpMUpylowero npeobpa3soBaTens,
nMnTupyet paboTy TepMmomMeTpa conpoTusreHusa rpagynposkn Pt100. Ha Bbixone
npeobpa3oBaTtensa YTA70-E hopMupyeTca cTaHAAPTHLIN TOKOBbLIN corHan (4-20MA),
KOTOpPbLIN NepefaeTcsa Ha CTaHuuo cbopa OaHHbIX U NpefcTaBaseTcsa Ha 3kpaHe PC.
CTyLeHTbl CTPOAT rpaflyMpoBOYHYIO XapaKTepUCcTUKY 1N NponU3BOAUTCA ee
conocTaBJieHMe C ngeasbHON. B 3aKNt04eHNN AenaeTcs BbIBOL O NMOJyYeHHbIX
norpewHocTax npeobpasoBaTtens. Takum obpa3om, Npu BbINOJHEHNN KOMMEKCA
paboT Ha cTeHAax B nabopaTtopun «Yokogawa» yqalMxcsa 3HAKOMATCSA C yHLWMMN
obpa3uamm namMepnTeNbHON TEXHUKN BeayLen MMpoBon npmbl. Ina hopMrnpoBaHunS
y CTYOEHTOB NOHMMaHUA NPUHLWMOB PaboTbl COBPEMEHHbLIX MUKPOMNPOLLECCOPHbIX
N3MepPUTENIbHbIX YCTPOWNCTB, BbIpabOTKM NMPakTUYeCKUX HaBbIKOB HAaCTPOMKUN U
MPOrpaMMmMpoBaHnNa namepuTenbHbiX NpnbopoB pupmbl «Yokogawa» pa3paboTaHbl
MeToanYeckue nocobus, KoTopble BKAKOHAOT B ceba TeopeTUYeCcKyto BBOAHYIO YacCTb
N NOpsSAOK NpoBeaeHns nabopaTopHOro npakTukyMa. JlabopaTopumsa Tak»xe OCHalleHa
boraTblM MNNIOCTPATMBHBIM MaTepPMasoM B BUAE HAaCTEHHbIX NJ1aKaToB C AeTaJibHbIMU
n3o0bpa>keHnaMn paccMaTpuBaeMbix cxemMm 1 npmnbopos



