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IIpakTyeckas padora Ne 1

IIpuHIMIIBI THIIM3ALNH, yHHpuKanuu 7 arperaTHpOBaHMS B
YCTPOMCTBAX ABTOMATU3AIUH

Heap paGoThl: H3yuyeHUE MPUHIMIIOB TUMW3ALMUM, YHUDUKALIUKA |
arperaTUpoBaHusl, [PUMEHSIEMbIX IPU [OCTPOEHUU COBPEMEHHBIX CpPEJICTB
aBTOMAaTH3allMd M AaBTOMATH3UPOBAHHBIX CHUCTEM YMPABICHUS TEXHOJOTHYECKUMU
IPOLIECCAMHU.

Oo0mmue cBeaeHus

Tunuzanus - 310 000CHOBaHHOE CBEJIEHUE MHOT000pa3us W30paHHBIX THUIIOB
KOHCTPYKITUI MaIlvH, 000py0BaHUs, MPUOOPOB K HEOOIBIIOMY YHCITY HAMIYYIITUX C
KaKoW-TMOO  TOYKM  3peHHS  o0pasmoB,  OOJagalomMMX  CYIIECTBEHHBIMU
KaueCTBCHHBIMU TpH3Hakamu. Hampumep, TUMMU3aIus TEXHOJIOTHYECKUX MPOIECCOB
3aKJIFOYAETCsl B BBHIOOpE IS BHEAPEHHUS M3 BCEH MacChl JACHCTBYIOIIMX TEXHOJIOTHI
TOJIPKO HanOoJiee MPOU3BOJUTEIBHBIX M PEHTA0CIbHBIX. B mporecce THmmM3anun
pa3pabaThIBAIOTCS M YCTAHABIMBAIOTCS THIIOBBIE KOHCTPYKIIUH, COJEpIKaIIe 0o0OIue
UL psAga  u3Aenuid (MM MX  COCTaBHBIX 4acTed) 0a30BbIe JJIEMEHTHI U
KOHCTPYKTHBHBIC IIapaMeTpbl, B TOM YHCJIE IEPCICKTHBHBIC, YYUTHIBAIOIIUC
MOCJICTHUE JOCTHDKCHHUS HAyKH W TEXHUKH. lIpolecc THIHM3AIMM SKBUBAJICHTCH
IPYNIUPOBAHMIO, KJIACCU(PUKAIIMK HEKOTOPOTO HCXOJIHOTO, 3aJaHHOTO MHOXKECTBA
DJIEMEHTOB B OTPAaHWYCHHBIA pSJl THIIOB C YYETOM pPEATbHO JCHCTBYIONINX
OTpaHWYCHUH, TIeJIeH TUIU3AlWW; JOPYTUMH  CJIOBaMH, THUIU3AIUS  SIBISICTCS
OTNITHMH3AIMOHHOM 3a/1aueii C OrpaHUYCHUSIMH.

Tunuzauusa npeamecTByeT YHU(PUKAUUK - MPUBEICHUIO PA3IUYHBIX BHUIOB
OpPOAYKIIMM W CPEACTB €€ MPOU3BOACTBA K pPAlMOHAIBHOMY MUHUMYMY
TUTIOPAa3MEPOB, MAPOK, GOpM, CBOMCTB U T.N. YHUUKAIMSI BHOCUT €IMHOOOpasne B
OCHOBHBIE MapaMEeTpbl TUIIOBBIX PEUICHUN TEXHUYECKUX CPEJCTB, HEOOXOAUMOE IS
uxX coBMecTHOro wucnonb3zoBanuss B ACY TII, u ycTpaHser HeolpaBIaHHOE
MHOTO000pa3ue CpeACTB OJJUHAKOBOTO HA3HAUCHHUS U PA3HOTUITHOCTh UX YaCTEH.

OnuHakoBble WM pa3HbIE MO CBoeMy (YHKIMOHATHHOMY Ha3HAYEHUIO
YCTpOMCTBA, UX OJIOKH, MOJIYJIH, HO SBJISIOIIMECS MPOU3BOJHBIMU OT OAHOU 0a30BOi
KOHCTPYKIIMH, 00pa3yloT YHU(PUIUPOBAHHBINA pANl. YHUPUKALKA MO3BOJISIET 32 CUET
MPUMEHEHUS OOIINX U THIMOBBIX KOHCTPYKTUBHBIX PEIICHUI UCIOIH30BATh MTPUHITUI
arperaTUpoOBaHus, CO3/1aBaTh HAa OJHOW OCHOBE pa3iu4Hble MOAU(PUKALMKU U3JEIH,
BBIITYCKaTh TEXHUYECKUE CPEJCTBA OJUHAKOBOIO HA3HAYEHHS, HO C Ppa3IMYHBIMU
TEXHUYECKUMHU XapaKTEPUCTUKAMHU, YJIOBICTBOPSAIOMIMMH TOTPEOHOCTSAM TOTO WU
WHOTO TIPOU3BOJICTBA, TEXHOJOTUM. TaKue M3JENHs OJTHOTO TUIA, HO C Pa3InYHBIMU
TEXHUYECKUMU NTapaMeTpaMu 00pa3yroT napaMeTpuuecKuil ps.



ArperatupoBaHue MpeaycMaTpuBaeT  pa3padOTKy W HCMOJIb30BaHUC
OTPAaHMYCHHOW HOMEHKJIATYpPhl THIIOBBIX YHU(MUIIMPOBAHHBIX MOIyJIeH, OJIOKOB,
YCTPOWCTB U YHU(PUITUPOBAHHBIX THITIOBBIX KOHCTPYKIUN IS IOCTPOCHUS MHOKECTBA
POOJIEMHO-OPUEHTUPOBAHHBIX YCTAHOBOK M KOMILJIEKCOB, TEXHUYECKUE TapaMeTPhI
KOTOPBIX B 3HAYUTEIBHON CTEIEHHU YIOBJICTBOPSIOT TMOTPEOUTEIBCKUM IIETISIM.
Tunuzanus, yHuUKAIUMS W arperaTUPOBAHHUE SIBJISIOTCS OCHOBOTIOJATAOIIMMHU
NPUHIMIIAMHU TIOCTPOSHUS COBPEMEHHBIX cpeAcTB aBToMatuzammu u ACY TII wu
00eceunBarOT BO3MOXXHOCTh 3()(PEKTUBHOTO WX HMCIOJIb30BAHUS MPU KOMIUIEKCHOM
aBTOMaTHU3allM{ MTPOU3BOJICTBA, B YAaCTHOCTH, IPHU MPOSKTHPOBAHUU W BHEIPCHHUH
ACY TexXHOJIOrHYeCKUMHU 00BbEKTaMH U arperaramu [ 1-4].

Cucrema I'CII

[TpuHIUTIBI THNH3AIIMH, YHU(UKAIIMA | arperaTUPOBAHUS BIIEPBBIE MOTYIHIIN
pasBuTtie B ['OCymapCTBEHHOW CHCTEME MPOMBIIUICHHBIX MPUOOPOB U CPEACTB
apromarm3aniuu (I'CII), coszmannoit B OwmBiieM CCCP w mpemHa3sHadyeHHOW ISt
CO37IaHMI AaBTOMAaTUYECKUX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHO-YITPABIISIONTUX
cucreM. Mznenust I'CII kOMIOHYIOTCSI B arperatHble KOMIUIEKCHI TEXHUYECKUX
CpPEACTB, OPUECHTHPOBAHHBIC HA PEIIEHNE THIIOBOTO COCTaBa ()yHKIIMOHABHBIX 3a/1a4,
M BMECT€ C THUIOBBIMU TMPOEKTHBIMH PEIICHUSMU 3HAYUTEIBHO YIPOLIAIOT
npoektupoBanne ACY TII, co3maroT OCHOBY A  «UHIYCTPUAIH3ALAI)
MPOEKTUPOBAHHUSI, YTO BECbMa BAXKHO ISl YCKOpeHus TemnoB BHeapeHuss ACY TIL
SIBAssICh 4acThiO Takou cliokHOM cucTeMbl, Kak ACY TII, koMIIeKC TeXHHYECKHUX
cpeacts (KTC) Takke mpenacTaBiseT cOOOW CIOKHYIO CHCTEMY allllapaTHBIX W
arnmnapaTHO-NPOrpaMMHBIX CpeAcTB. [IoHsATHE «C0XKHAs CUCTEMay 371€Ch IOHUMAETCS
KaKk  MHOXECTBO  B3aUMOCBSI3aHHBIX W B3aUMOJICUCTBYIOIIUX  IOJICHCTEM,
BBITIOJTHSIIOIIMX CAMOCTOSATENIbHBIE U OOIIECUCTEMHbIC (PYHKIIMM U HUMEIOIIHNX
cobcTtBeHHBIE U 00mue nenu. [loaTtomy mpenctaBisieTcss HEOOXOAMMBIM PEIICHHE
npoOJieMbl MPOEKTUPOBAHUSI KOMIUIEKca TexHuueckux cpeacts mias ACY TII ¢
€MHOW METOJOJIOTUYECKOM MO3UIMU - TO3WIMU CUCTEMHOTO MOAX0Ja, 4YTO B
JTAHHOM CJy4Yae O3HaydaerT:

e  HCMOOJB30BAaHWE KOHLEMIHMA TEOPUU CHCTEM  YIIPABICHUS
(oOmecucteMHble PYHKIIMU U LIEJTH, PACTIPEACIECHHOCTh, MHOTOYPOBHEBOCTD U
uepapxu4HocTh cTpykTypsl ACY TII);

e  WCCJICIOBAaHHWE TEXHOJOTHYECKUX OOBEKTOB YIPABJICHUS U YyUeT
OCOOEHHOCTEM WX OKCIUTyaTalldd C LEeJTbI0 BHIOOpAa OrpaHUYEHUN TIpH
dbopmupoBaHUU THMOBOTO cocTaBa (pyHkimoHanbHbIX 3amauy KTC u cocraBa
WHIVBUAYAITBHBIX 33/1a4 JAHHOTO 0OBbEKTa aBTOMATH3AIUH;

o  opranmzauuio BHyTpeHHeW cTpykTypel KTC (¢ yderom
pacrnpeseieHHOCTH, HepapXMYHOCTH U MHoroypoBHeBoctu ACY TII) Ha
OCHOBE MPHUHITUIIOB TUMHU3ALMN, YHU(PUKAIIUN U arperaTUpOBaHNUS,

e  ONTHUMM3ALMIO CUCTEMOTEXHUYECKUX, CXEMHBIX, KOHCTPYKTHUBHBIX
U MPOTPaMMHBIX peleHui s ynopsanoueHus HomeHknatypel KTC (B Tom
YHUCJIE ONTUMU3AIMIO pacrpenencHuss (yHKIMOHANBHBIX 3a7a4, perracMbIx
anmapaTHBIMU U IPOTPaMMHBIMU CPEICTBAMM);



e  MPOTHO3UPOBAHWE PA3BUTHA (PYHKIIMOHAILHO-AJTOPUTMHUECKOM
ctpyktypbl ACY TII B mpouecce 3kcrutyaTalldd M 3BOJIIOIUUA TEXHUYECKOTO
obecrieueHusl.

HccnenoBanusi W OIEHKA 3a7a4 aBTOMATH3AIllMUM B PA3JIMYHBIX OTPaCisX
MIPOMBIIINICHHOCTH MOKa3bIBAIOT, YTO B HACTOAIIEE BPEMS TOJIBKO B TPYIMIE JaTYMKOB
MMEETCS TMOTCHIHAIBHBIA CIPOC Ha MpUOOpHI Iyt u3Mepenns  Oonee 2000
(GU3HYECKUX BEITUYHH, & 3TO C YUYETOM HM3BECTHBIX METOJIOB U3MEPEHUH, TUara30HOB
3HAYCHUH WM3MEPSEMBIX BEIMYMH W YCJIOBUM JKCIUTyaTalldd MOXKET IMPUBECTH K
HEOOXOJMMOCTH H3TOTOBIICHUS HECKOJIbKHX JCCATKOB TBHICSY  MOIAU(UKAIIHIMA
TaTYMKOB. Tak Kak Jake MpOCTeInas JOoKaJdbHas CHCTEMa PEeryJupOBaHHS KpoMe
JaTYMKa BKIIIOYAET B ce€0s psAl APYTHX YCTPOMCTB, TO WHIWBUIYAIbHBIA MOAXOM K
pazpabotke cpeacts it ACY TII, nmpuBoasmuii K HEOMIPaBIaHHOMY MHOTO00Pa3HIo
TUX CPEICTB, HemlenecooOpaseH. CrenoBaTeNbHO, OHA W3 TJABHEWINUX 3ajad,
pelIaeMpIX arperaTHbIMA KOMILJIEKCAMH, COCTOMT B CO3JIaHUU OTPaHUYCHHOU
HOMCHKJIATYphl ~ YHU(HMIIMPOBAHHBIX  YCTPOMCTB, CIIOCOOHBIX  MaKCHMAaJIbHO
YAOBIICTBOPATH IOTPECOHOCTH HAPOHOTO XO3SMCTBA.

CokpallleHMe€  HOMEHKJIATypbl  CPEACTB  aBTOMATU3alMU  JTIOCTUTAETCS
o0ObelMHEHUEM UX B OTHAEIbHbIE (YHKIMOHAIbHBIE TPYMIbl IYTEM CBEICHHUS
GyHKUMNA STUX YCTPOMCTB K OTPAHUYCHHOMY YHCIY THUIOBBIX  (DYHKIIHIA.
OnTtuMu3anmss  cocTaBa  KaXIOW  TPYIIBI  oOecreumBaeTcs  pa3pabOTKOU
napamMeTpUuyecKux psAaoB u3fenuid. B OCHOBY psga 3aiokeHbl Oonee  y3Kas
CHECIMAIN3aIUs BBITIOMHAEMbIX (YHKIUN (TUOU3ALMs UHCTPYMEHTAIBHBIX METOIUK
U3MEpPEHUs WM METoAa npeoOpa3oBaHus MH(GOpPMAIMN), OTPAHUYCHHS 110 BUIAM U
napamMeTpaM CHUTHAJOB, HECYIIMX MH(OPMAIMI0 O KOHTPOIUPYEMOUN BEIMYMHE WU
KOMaHJIe YNpaBJEHUs, OrPaHUYECHMUsS] MO TEXHUUYECKUM TapaMeTrpaM HU3Jeuii,
npeenamM U3MEpEeHHil, KiaccaM TOYHOCTH, IMapaMeTpaM MUTaHUS U T. [I. U, HAKOHEII,
YHU(PHUKAIUS KOHCTPYKTUBHOTO HCTONHEHUs u3fenuid. CylecTBEHHOE COKpaIleHHe
qrcla Pa3iMYHbBIX (YHKIMOHAJIBHBIX YCTPOWCTB JOCTUTAETCA OOECIeueHuEeM UX
COBMECTHMOCTH B aBTOMAaTHU3UPOBAHHBIX CHUCTEMax ympasieHusa. KoHuenmus
COBMECTUMOCTH,  BKJIOYamomas B cebs TpeOoBaHuS  HMH(DOPMAIIMOHHOTO,
DHEPTETUYECKOI0, KOHCTPYKTUBHOI'O, METPOJOTMYECKOTO U IKCILTyaTallMOHHOIO
CONPSHKEHUN MEXKy CPEeACTBAMHM aBTOMATH3allMi¥, OCHOBAaHA HA IMOCIEI0BATEIbHON
YHU(PHUKAIUN U CTAaHAAPTU3AIMH CBONCTB M XapaKTEPUCTHK H3IACITHUIL.

[IpumeHuTenbHO K HH(POPMALMOHHBIM CBSI3IM TEPMUH «yHHPHUKALUSI)
03HA4YacT BBEJCHUE OTPAaHUYCHMI, HAJIAracMbIX HA CUTHAJIBI, HECYILIUE CBEICHUS O
KOHTPOJIUPYEMOM BeMMYMHE WIM KOMaHje. YHUPUIUPYIOTCS BHIbI HOCUTENEH
HOPMHUPOBAHHOW HH(OpPMAIMH (DJIEKTPUUYECKUE — CUTHAJBI, KOJbl M COTJIACOBaHHE
BXOJIOB U BBIXOJIOB; BEILIECTBEHHBIE — C MEXAaHUYECKUM HOCHUTEJIEM Ha nepgoxaprax,
nepdorenTax, GaHKax AJs 3alUCH U NeYaTH, C MATHUTHBIMU HOCUTEIISIMU).

KoHCTpyKTHBHAsE COBMECTUMOCTD U3JEINN IIPELyCMaTPUBACT IIPEXKIEC BCETO
YHU(PHUKAUIO TPUCOETNHUTENBHBIX Pa3MEPOB OTIENbHBIX Y3JI0B, JeTanel, MoIyJieH,
BBEJICHUE THUIIOBBIX KOHCTPYKTHBOB, CO3JaHHE€ €IUHOW DJIEMEHTHOW 0a3bl,
pa3paboTKy OOLIMX MPUHLIUIIOB KOHCTPYUPOBaHUA MpHOOpoB. [Ipu KoHCTpyrpoBaHUU



yctpoictB I'CII Obu1 mpuUHAT OJOYHO-MOAYJBHBIA MPUHIUIT MOCTPOCHUS HU3ACIUU.
[IpumeHeHue 3TOro NpUHIKIA JeaeT TpUOOpsl O0Jee YHUBEPCATbHBIMU, TTO3BOJISIET
UCIIOJb30BaTh IIPU MX CO3JAHUM PALMOHAIBHBIA MHUHHMMYM KOHCTPYKTHBHBIX
AJIEMEHTOB (COKpAIAeTCsl KOJIMYECTBO HAMMEHOBaHUU jeranei). Bmecte ¢ tem
BO3MOXXHOCTb IIPOCTOM M JIETKOM 3aMEHbl OTACJIBHBIX y3JIOB  ITO3BOJISIET
MOJICPHU3UPOBATh ATU MNPUOOPHI B TMpolecce OKCIUTyaTallMH, IMOBBIMIAET UX
PEMOHTOIIPUTOAHOCTh U PACHIMPSET KPYT PelIaeMbIX UMM 3a7au (IIyTeM pa3iIndHbIX
coueTaHui (PyHKIIMOHAJIBHBIX 3BEHBEB U BBEJICHUEM CICIIMAIM3UPOBAHHBIX JI€TaJeH).
brnouno-MomybHOE MOCTpOeHHE MPUOOPOB MO3BOJISET MIMPOKO MPUMEHSTh NPU UX
U3TOTOBJIEHUN  COBPEMEHHYIO TEXHOJOTMIO W  MAKCHUMAJIBHO  MCIOJIb30BaTh
KOOIIEPALMIO U CIIELUATIU3ALNI0 IIPEAPUSITHH.

CrangapTU3UpylOTCs TakKe 00IMe TeXHUYECKHe TPeOOBaHUS K CpPeICTBaM
aBTomaTu3anumu W ycioBusM wux paborer B ACY TII. Beumy wmHOrooGpasus
IIPOU3BOJACTB U TEXHOJOIMYECKUX IIPOLECCOB BAXXHOE MECTO OTBOAMTCA Pa3ACIICHUIO
npuOOPOB M YCTPOWCTB MO TPyMNIaM YCIOBUM KcIuTyatanuu. [1o 3anuimeHHocTa ot
BO3JICUCTBUSA OKPY KAIOLIEH Cpeabl CPEACTBA AaBTOMATU3ALMU IOAPA3ACISIIOTCS Ha
CJIETyIOLIME MCIOJHEHUS: OOBIKHOBEHHOE, IMbUIE3AIUILEHHOE, B3PhIBO3AILIUILIEHHOE,
FePMETUYECKOE, BOAO3ALIUIICHHOE, 3allMILIEHHOE OT arpeccuBHOM cpensl. B
3aBUCUMOCTH OT IIPEIIIOIAraéMbIX MEXaHUYECKAX BO3JIECUCTBHUM ITPEIyCMATPUBACTCS
O0OBIKHOBEHHOE ¥ BUOPOYCTONYHMBOE MCIIOIHEHHUE.

Hopmupyiorcs  METpOJOTMYECKHME  XapaKTePUCTUKU  U3JEAUil  (BUIBI
IOrPEMIHOCTEW, METOABl HOPMHUPOBAHMUSA IOTPEIIHOCTEW OTHAEIBHBIX YCTPOWCTB,
IIOIPEMIHOCTEN COBOKYIIHOCTH 3BE€HBEB M CHUCTEM, KIJIACChl TOYHOCTM W METOJBI
aTTecTallMi). OTHUM JOCTUTAeTCsl METPOJIOTMYEcKass COBMECTHMMOCTb pPa3iIMYHbIX
texuuaeckux cpencts ACY TII [2-4].

Knaccudpuxanus npudopos U cpeacTB aBTOMATH3ALUM.
YHupuuupoBaHHbIe CHTHAJBI

CpenctBa aBTOMATHU3allMM MO POJY HCHOJB3yeMOW BCIOMOraTeabHOU
HHEPTUU HOCUTEIISl CUTHAJIOB B KaHaJIe CBSI3U, IPUMEHIEMOM JUIsl pueMa | mnepenadu
UH(QOPMALIMU U KOMaH]| YIIpaBJICHUs], IEJIATCS Ha 3JIEKTPUYECKHe, THEBMATUYECKUE U
THIpaBINYECKUe. B OTAETBHBIX BHIAX U3MIENUH MOTYT OBITh HCIIONB30BaHbI U APYTHE
BUJIbI DHEPTrUU HOCHUTEJIEHW CUTHANOB (aKyCTHUYEcCKas, ONTHYECKas, MEXaHW4ecKas U
np.). CymecTBylOT TakKe yCTpoicTBa, paboTaronue ©0€3  HCIOJIb30BaHUS
BCIIOMOTaTeNIbHON SHEPruH (IPUOOPHI U PETYIIATOPHI MPSMOTO JEHCTBHS).

VYerpolicTBa, NUTArOMMECs NPU AIKCILIyaTallud »HEpruel OJHOTO poja,
00pa3yoT eUHYI0 CTPYKTYPHYIO TPYIIITY WU «BETBbY.

ACY TII, xomIuleKTyemMble W3 NPUOOPOB 3JIEKTPUUYECKON BETBH, HMEIOT
NPEUMYILIECTBA 10 YYBCTBUTEIBHOCTH, TOYHOCTH, OBICTPOACHUCTBHIO JABHOCTH
CBsi3el, 00eCneunBalOT BBICOKYIO CXEMHYI0 M KOHCTPYKTHBHYIO YHH(PHUKAIUIO
npubopoB. [IpuMeHeHHe HHTErpaJbHBIX MHUKPOCXEM CHOCOOCTBYET YMEHBIICHHUIO
rabapuToB U Beca IpHUOOPOB, COKPALIEHUIO KOJNYECTBA MOTPEOISIEMON UMY SHEPTHUH,



MOBBIIICHUIO MX HAJEKHOCTH, PACHIUPEHHUIO MX (PYHKIIMOHAJIBHBIX BO3MOXHOCTEU
(co3nanue MHOTO(QYHKUIHOHAIBHBIX TMPUOOPOB), MO3BOJSET MPUMEHATh MPU UX
U3TOTOBJIEHUN COBPEMEHHYIO ITporpeccuBHyo TexHooruto. [Ilpumenenne B ACY TII
aHAJIOTOBBIX M LU(POBBIX MHUKPOCXEM U MHUKPOMIPOIIECCOPOB OCOOECHHO Ba)KHO B
rpyIie KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, TaK KaK 00€CIIEeUNBAET BO3MOKHOCTD
MX HEMOCPEICTBEHHOM CBsi3u ¢ Y BM.

[IpuOopbl MHEBMATHYECKOW BETBU XapaKTEpU3YIOTCA OE30MaCHOCTHIO
NPUMEHEHUSI B JIETKOBOCIJIAMEHSIEMBIX M B3pPHIBOONACHBIX CpelaX, BBICOKOU
HAJC)KHOCTBIO B TSKEIBIX YCJIOBUSX pPabOThl, OCOOEHHO MpU HCIOIb30BAHUU B
arpeccuBHOi atmocdepe. OHM JIerko KOMOMHUpPYIOTCA Apyr ¢ apyroM. OnHako
MHEBMATHUYECKHE MPUOOPHl YCTYMAIOT JJIEKTPOHHBIM B TeX Cilyd4asX, KoOrjaa
TEXHOJIOTUYECKUM Tporecc TpedyeT OoNbIIMX OBICTPOACUCTBUM WIM Teperadu
CUTHAJIOB Ha 3HAYUTEIIbHBIE PACCTOSHUS.

IMunpaBnuyeckue mpuOOPHI MO3BOJSIOT MOMy4YaTh TOYHBIE TMEPEMEICHUs
UCIIOJIHUTEIbHBIX MEXaHU3MOB TP OONbIINX YCUITUSX.

YHUGUIMPOBAaHHBIA CHUTHAT - 3TO CHUTHAJl JUCTAHIMOHHOW TMepenadyu
uHbpopMalMl ¢ YHU(PUIMPOBAHHBIMU  MapaMeTpamMu,  00€CIeUHBAIOIIUI
uH(pOpPMAIIMOHHOE compsbkeHue (uHTepdeic) Mexay Onokamu, npudbopamMu o
JPYTUMU CPEJICTBAMU aBTOMATU3ALIMH.

HOI[ YHI/I(bI/II_[I/IpOBaHHBIM mapamMeTpoM CHUIHaJia CpCACTBA aABTOMATHU3AlIMU
NOHHUMACTCA TOT €ro IapamcTp, KOTOpBII>’I ABJIIACTCA HOCHTCICM I/IH(l)OpMaLII/II/I, a
HMCHHO - 3HAYCHHC ITOCTOAHHOIO HJIM INCPEMCHHOI'O TOKA WJIM HAIIPsKCHUA, WA
4aCTOThI, KO/, IaBJICHUC BO3AyXad ITHCBMATUYICCKOT'O CUT'HAJIA.

B 3aBucuMoctH OT BuUJa YHI/I(I)I/II_II/IPOBaHHBIX mapamMmCeTpoOB B CpPCACTBAX
ABTOMATHU3alIH IIPUMCHAIOT YHI/Iq)I/II_[I/IpOBaHHBIe CUT'HAJIbI YCTHIPCX T'PYIIII:

TOKa 1 HAIIPSIZKCHUS SJICKTPUIYCCKUC HCIIPCPBIBHBIC,
YAaCTOTHBIC JJICKTPHUYCCKHUEC HCIIPCPBIBHLIC,
QJICKTPHUUCCKUC KOAUPOBAHHLIC,

ITHCBMAaTH4YCCKHC.

N

B MOCIIEIHNE rOJbl IIMPOKOE pacnpocTpaHEeHHE Oy YUIIH
YHU(QHUIMPOBAHHBINA CHUTHANl MOCTOSHHOTO Toka — 4...20 MA, a Takxe, B CBSI3U C
pa3BUTHEM KOMIBIOTEPHBIX TexHOJoTuH, nudpossie uaTepdeiicel RS-232 u RS-485.
pacrmpocTtpaHeHue nonydwin takxke 1udposoil mporokon HART. DTOT OTKpBITHIN
CTaHJIAPTHBIM THOPUIHBIM MPOTOKOJ JBYHANpaBICHHOM CBSI3U MpeaycMaTpUBaeT
nepenady uuppoBod MHGOPMALUMU MOBEPX CTAaHAAPTHOIO AaHAJOrOBOIO CHUTHAlNA
4.20 ™MA. DbypHO pa3BHBaeTCcsi  CUCTEMHAas  MHTErpanuss  NEPBUYHBIX
npeoOpazoBaTesiell ¢ UCTIONb30BAHUEM PA3IMUHBIX PA3HOBUAHOCTEH MPOMBILIUIEHHBIX
cereii Foundation Fieldbus, ModBus, Profibus u nap. Ilpu sTtom wucnonb3yercs
MOJIHOCTBIO IUPPOBON KOMMYHUKAIIMOHHBIN POTOKOJ JIJIs Iepeaun nH(OopMaluy B
000X HaIpaBJICHUSAX MEXIYy HU3MEPHUTEIbHBIMU IMPEoOpa3oBaTeNsIMM M CHUCTEMaMU



YOpPaBJICHUsI, CYIIECTBEHHO oOO0Jeryas B3auMMO3aMEHSEMOCTh MPUOOPOB Ppa3HBIX
MHPOBBIX MpOU3BOAUTEINEH [4,5].

ArperaTtHbie KOMILIEKCHI

B nactosimee Bpems B CHI' m 3a pyOexoM Mpoao/pKarOTCs pabOThI MO
CO3/IaHUIO arperatHeix KomIuiekcoB (AK) TexHHYecKuX CpencTB MHOTOIIAHOBOTO
OPUMEHEHUs, SBJSIONIMXCS  Pa3BUTUEM  CHCTEMOTEXHHYECKOrOo  IMOAXO0/a B
npubopoctpoenun. AK mnpencrtaBiasior coOoil rpynmbl YCTPOMCTB C  BBICOKUM
YpOBHEM YHU(DUKALIUY.

ArperatHplii KOMIUIEKC €CTh COBOKYIIHOCTb W3J€JIUH, B3aUMOCBSI3aHHBIX
MeXIy co0OW MO (YHKIMOHAIBHOMY HA3HAYEHHIO WM 00JacTu MNPUMEHEHHUS,
KOHCTPYKIIMM, OCHOBHBIM MapameTpamM M TEXHUYeCKMM JaHHbIM. AK coxepxur
TEXHUYECKU U DKOHOMUYECKH 0OOCHOBAHHYIO HOMEHKIIATYPY M3/EINA, CO3JaHHBIX Ha
€IMHOM KOHCTPYKTHUBHOM, 2JIEMEHTHON M TEXHOJIOTMYECKOH 0a3e, ¢ MCIONIb30BaHUEM
OJIOYHOTO TPUHIIMIIA TOCTPOCHHUS HAa OCHOBE 0a30BBIX MOJENEH U 00ecreurBaeT
pernieHne Bcex (PyHKIIMOHAIBHBIX 33/1a4, COOTBETCTBYIOIINX Ha3HAYCHUIO KOMIUIECKCA.

ArperatupoBaHHe CPEIICTB aBTOMAaTH3alMU B MPOOIEMHO-OPUEHTUPOBAHHBIC
KOMILJIEKCHI SABJISETCSI OJHUM M3 BAXKHEHMIIMX MPUHUUIIOB MOCTPOEHUS arperaTHbIX
KOMIUIEKCOB. DTO 03HA4aeT MOCTPOCHUE (PYHKLIMOHAIBLHO 00JIee CI0KHBIX YCTPOUCTB
U3 OrpaHUYEeHHOro Habopa Oojee TMPOCThIX U3AEAUN (MOIyJe) MeTOoa0M
«HaApallMBaHUS ¥ CTHIKOBKM» TPOCTBIX H3JETHI Ha OCHOBE (DYHKIMOHAIBHOM,
UH(OPMAITMOHHON U KOHCTPYKTHBHOM COBMECTUMOCTH.

B nacrosmee Bpems peanu3yrOTCa JBAa CTPYKTYPHO pPa3iIUYHBIX IIyTH
arperaTupOBaHUS:

e 3a CYET arperaTHoOro COEIWHEHWs YHU(PHUIIMPOBAHHBIX MOIYJICH U
O7OKOB Ha OCHOBe OOIIel yHH(PHUIUPOBAHHON 0a30BOM KOHCTPYKIIUU WIIH
HECKOJIBKUX KOHCTPYKLIH;

e 32 cyer UCIIOIb30BaHUs YHUPUITUPOBAHHBIX THITOBBIX
KOHCTPYKIIUH.

HOI[ YHI/I(I)I/IHI/IpOBaHHBIM MOJYJIEM ITIOHUMAacCTCA KOHCTPYKTHUBHO
OcJaoCTHaA H‘IeﬁKa, BBIIIOJIHAIOIIAA OAHY THIIOBYIO (I)YHKI_II/IIO, HallpuMEp: NCTOYHHUK
MMUTaHUA, MOAYJIb YCUIIUTCIIA ITIOCTOAHHOTO TOKA, KOMMYTAaTOP CUTHAJIOB U T. II.

YHudunupoBanusle  OJIOKM  MPEACTaBISAIOT  co0oil  oObenuHeHHe
YHU(QUUHUPOBAHHBIX MOJYJEH Uil peanu3aldyd THUIIOBOM aBTOHOMHOM (YHKIIUH,
UMEIONIEN CaMOCTOSITEIBHOE M MHOTOIUIAHOBOE IIPUMEHEHHUE, Halpumep OJIoK
pEerucTpallid M KOHTPOJIA, OJOK MHOTOKAaHAJIbHOTO pEryJIHpoBaHUs © T. TI.
YHubunmpoBanHble OJIOKK SBJSIOTCS aBTOHOMHBIMU H3JENUSMHU, U3TOTOBISEMbBIMU
Ha OCHOBE YHU(ULIUPOBAHHOM 0a30BOM KOHCTPYKIIMH.



B kadectBe mpHMepa pacCMOTPUM arperaTHbIi KOMIUIEKC CpEJCTB
anekTpousMmepurenbHot  TexHukun (ACOT), Koropbli mpencrtaBiser  coOoi
COBOKYITHOCTh TEXHHUYECKUX CPEJCTB, 00ECIEUNBAIOIINX aBTOMATU3ALIMI0 U3MEPEHUHN
U TpeIHa3HAYEHHBIX Ul MOCTPOCHHSI Ha UX OCHOBE U3MEPHUTEIbHBIX CHCTEM, IJIs
NPUMEHEHUSI B COCTABE JIPYTMX arperarHbIX KOMILJIEKCOB M HCIOJB30BAHUS B BUJIEC
aBTOHOMHBIX MPUOOPOB U YCTPOUCTB.

VYerpoiictBa ACOT ucnonb3yroTest Ui U3MEpeHUs (PU3NYECKUX BEJIWYUH
AIIEKTPUYECKUMH METOJaMU M TPEJCTABJICHUS TMOJy4yaeMOW U3MEPHUTEIbHOU
uH(pOpMAIMM TP KOHTPOJE M YIPABICHUH TEXHOJOTHUYECKUMH IMPOIleCCaMHU B
HHEpreTUKe, METAUTYPriH, XUMHH U APYTUX OTPACISAX MPOMBIIUIEHHOCTH, B HAYYHBIX
UCCIIEJIOBAHUAX, PAa3BEIOYHBIX, HCIBITATEIIbHBIX W MOBEPOYHBIX paboTax, B TOM
YHUCJIE COBMECTHO C MAIIMHHBIMU cpesicTBaMu 00padoTku unpopmanmu B ACY TII.

B ACOT BxomsaT rpymmbl yCTpOMCTB st cOopa u mpeoOpa3zoBaHUs
uHbopmarmu, s oOpabOTKM W XpaHEHUs HH(POpMAalUU; JIs YNPaBICHUS H
dbopMupoBaHUs YIPABISIOMIUX BO3JCUCTBUH, a TaKKe HEKOTOPhIE BCIIOMOTaTelbHbIC
YCTPOMCTBA.

Hanbueiimum  pazButueM ACOT sBisieTcs paclIUpeHUEe €€ 0 YPOBHSA
MapaMETPUUYECKOTO psAJla  KaXKJIOW W3 HOMEHKJIATYPHBIX TPYINN  YCTPOUCTB.
[TapameTpuueckne psibl OCHOBHBIX HOMEHKJIATYPHBIX IpyIl ycTpoicTB ACOT Obutn
COCTaBJICHBI C  Y4e€TOM  TEepPCHEeKTHBHOM  TOTpeOHOCTM B CpEeACTBax

AJIEKTPOU3MEPUTEILHON TEXHUKH M TCHICHIIMU PAa3BUTHS STUX CPEJCTB B OBIBIIEM
CCCP u 3a pyoexom [3,4].

KOHTpOJ]l)HI)le BOIIPOCHI

1. Jaiite ompeneneHue TMOHATHUSAM THUIM3ANMSA, yHUPHUKAIMS,

arperaTupoBaHHUE.

2. Kakumu cpeicTBaMu OCYIIECTBIISIACH peau3alds THUTOBBIX
¢bynxmit ACY TII B I'CIT?

3. Uro TaKoe YHU(DHUIIUPOBAHHBIN curHain? Kaxknue

yHUDUIIMPOBAHHBIC CUTHAIBI TIOJYYWIIA PACTIPOCTPAHEHUE B MTOCIIEIHNE TOIBI?
4. Yro npencrapiusieT coO0M arperaTHblii KOMILIEKC?

ILnan MNPAKTUYICCKOI'0 3aHATUA

1. Jlnsg 3amaHHOTO TIpenojaBaTesieM TEXHOJOTHYECKOTO OOBEeKTa
(mpou3BoOACTBA) BBIOpaTh NPHUOOPHI M CPEJICTBA ABTOMATH3AIMH C YYETOM
HEOOXOMMMOTO  WUCIOJHEHHWA W yHUUKanuu, a  Takke  THUMa
YHU(PHUIMPOBAHHOTO CUTHAJIA.
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KonTpoannsbie 3axanus 1jst CPC [1-5]
1. IloaroTroBHUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

2. IlpoaHanu3upoBaTh COBPEMEHHOE COCTOSIHHE W TIEPCIICKTHUBBI
pa3BUTHS HHTEP(PEHCOB CHCTEM aBTOMATHKH.



IIpakTueckasi padora Ne2
DOyHKINOHAJBbHBIE CXeMbl ABTOMATH3ALUH

Leap padoTbI: OCBOCHHE TEXHUKM UTEHUS (DYHKUMOHAIBHBIX CXEM
aBTOMATHU3allMH, MMOTYYEHUE NMPAKTUUECKUX HABBIKOB COCTABICHUS (PYHKIIMOHAIBHBIX
CXeM CHCTEM AaBTOMATHYECKOTO H3MEPEHMs, KOHTPOJIA, PpEryJUpOBaHUS M
YIPABJICHHUS.

Oo0mmue ceeaeHus

OyHKIMOHAIbHAS CXEMA aBTOMATHU3ALMKU SIBJIIETCS OCHOBHBIM TEXHUYECKUM
JTOKYMEHTOM,  ONpPEACIAIoNuM  (QYHKIMOHAIBHYIO  CTPYKTYpy W 00BeM
aBTOMATH3allUM TEXHOJIOTMYECKUX YCTAHOBOK, OTHEJIbHBIX MAallMH, MEXAaHU3MOB U
arperaToB, BBITIOJHSIOMINX TEXHOJIOTMYECKUH MPOLIECC.

OyHKIMOHAJIbHAS CXEMa aBTOMAaTH3alMU MPEJCTaBIseT cOoO0M uepTex, Ha
KOTOPOM CXEMaTUYECKH, YCJIOBHBIMHU 0003HaYCHUSAMU M300paKEHBI:
TEXHOJIOTUYECKOe 00OpyJA0BaHNE, KOMMYHUKAIIUUA, OPTaHbl YNPABICHUS U CPEICTBA
aBTOMAaTU3alUU (MPUOOPBI, PEryJSITOPHI, BHIYUCIUTENBHBIE YCTPOMCTBA, AJIEMEHTHI
TEJIEMEXaHUKN) C YKa3aHMEM CBSI3€d MEXIy TEXHOJIOTMYECKHM OO0OpYyIOBaHHUEM U
AJIEMEHTaMH aBTOMATHKH, A TAaKXKE CBS3€d MEXAY OTAEIbHBIMH JJIEMEHTaMHU
aBTOMaTtu3auuu. BecrmomoraTtenbHble yCTPOWCTBA, TaKHe KaK PeAyKTOPbl U (UIBTPHI
Ui BO3/yXa, MCTOYHMKMA [HUTAHHS, AaBTOMATHUYECKUE  BBIKIIOYATENH H
NPEIOXPAHUTEIH B IEMSAX MUTAHUS, COCUHUTENIbHbIE KOPOOKHU U IPyTHUe YCTPOMCTBA
U MOHT@XHbIE OJJIEMEHTbl, Ha (YHKIMOHAJIBHBIX CXEMaX aBTOMAaTHU3allMM HE
MOKA3bIBAKOTCHI.

HJ’ISI CJIOKHBIX  TCXHOJIOTHYCCKUX IMPOICCCOB C OOJIBIIMM ~ 00BEMOM
ABTOMATHU3allMl  CXCMbl  MOTYT OBITE  BBITTOJTHEHBI pasaciibHO 110  BHJAaM
TCXHOJIOTUYCCKOTO KOHTPOJIA H YIIPABJICHHA, T.C. OTACIBHO BBIIIOJHAIOT CXCMbI
ABTOMATHUYCCKOI'O VYIIPABJICHHA, KOHTPOJISI W CHUIHAJIU3allvU. I[JIS[ 00OBEKTOB C
HCCJIOKHBIMU TCXHOJOT'MYCCKUMU npoocccaMm )51 IPpOCTBIMHU CUCTEMAaMH
KOHTPOJIA YIIPABJICHHA Q)YHKHHOHaHBHBIC CXCMbl AaBTOMAaTHU3allUKX  MOI'YyT HC
cocTaBAThbCsA. HMX 3amMeHsIoT INepCUHsIMHN CHUCTCM KOHTPOJIAA, PETyIUPOBAHUA,
YHOpaBJICHUA U CUTHAJIN3AallUH.

[TpounTtaTh (QyHKIMOHAIBHYIO CXEMYy aBTOMATH3AIlMM O3HAYAET OMPEICIIUTH
U3 Hee:

1. mapameTpsl TEXHOJIOTMYECKOTO IIPOILECCa, KOTOPBIE MOAJIEKAT
aBTOMaTU4YECKOMY KOHTPOJIIO U PEryJIMPOBaHHUIO;

2. HaJIAYHWE 3allUThl U aBAPUHHON CUTHAJIN3AIINN;

3. NPUHATYIO OJOKHPOBKY MEXaHU3MOB;

4.  OpraHM3alHIO MyHKTOB KOHTPOJIS U yIPaBICHMUS;

5. (QYHKIMOHAIBHYIO  CTPYKTYpy  KaXJOro y3jJa  KOHTpOJI,
CUTHAJIM3aI1H, aBTOMAaTUYECKOTO PEryJIMPOBAHUS U yIIPABIICHMUS;



6. TeXHHUYECKHE CPEJCTBA, C MOMOIIbIO KOTOPHIX peIIaeTcsl TOT WM
WHOW (YHKUMOHAIBHBIA Yy3€Jl KOHTPOJIS, CUTHAJIM3AIMH, aBTOMATHYECKOTO
PEryJINpOBaHUs U YIIPABIICHMUS.

Yrobbl mpounTaTh (YHKIMOHAIBHYIO CXEMy aBTOMAaTH3allid, HEOOXOAUMO
3HATh MPUHIUIBI TOCTPOEHUSI CHCTEM TEXHOJOTUYECKOI'0 KOHTPOJISL M YIpPaBICHUS U
YCJIOBHBIE HM300paXKEHUs] TEXHOJIOTMYECKOro 000pYyJIOBaHUs, TPyOOIPOBOJIOB,
npuOOpPOB U CPEICTB aBTOMATH3AIUH, QYHKIIMOHATIBHBIX CBS3EH MEXKIY OTAEIbHBIMU
npubopaMu U CpEICTBAMH AaBTOMAaTH3allMM, a TaKKe HMETh NPEJCTaBICHUE O
XapaKTepe TEXHOJIOTHYECKOTO MPOIIecca U B3aUMOJACUCTBUH OTIEIbHBIX YCTAHOBOK U
arperaToB TEXHOJOrHUeCcKoro obopymaoBanus [1-3].

IIpumepsl  MOCTPOEHUSI  YCJOBHBIX 0003HAa4YeHU  NpPUOOPOB M
CPeACTB AaBTOMATH3AUM HA PyHKIMOHAJIBHBIX CXeMax

[Ipubopsl, cpeacTBa aBTOMATHU3AlMU, JJIEKTPUUYECKHE YCTpPOICTBA U
AJIEMEHTHI BBIUUCIUTEILHON TEXHHKH Ha (PYHKIIMOHAJIBHBIX CXEMaX aBTOMAaTH3aIliN
MOKa3bIBAIOT B cOOoTBeTCTBUH ¢ nericTByronuM ['OCT 21.404-85.

B otrnenbHBIX ciy4asx mOpu OTCYTCTBHM B CTaHAApTaX HEOOXOIUMBIX
N300paKEHU MOTYT OBITh MCIOJIb30BaHbl HECTAHJAPTHBIE M300pAKEHUS, KOTOpPHIE,
BBITIOJIHAIOT HA OCHOBE XapaKTEPHBIX MPU3HAKOB M300paKaeMbIX YCTPOUCTB.

B T'OCT 21.404-85 npunsita cucremMa 0003Ha4eHUH 1O (HYHKIIMOHATHBHOMY
MIPU3HAKY, BBITIOJIHSIEMOMY JaHHBIM MPUOOPOM HIIH CPEICTBOM aBTOMAaTH3AIHH.

[lepBuuHble W3MeEpUTEIbHBIE MPEOOpa3oBaTENM, OTOOPHBIE U TPUEMHBIC
yCTPOMCTBA, BCTpaWBaeMble B TEXHOJOTWYECKUE ammapaTsl U TPyOOIPOBOJIBI
(OOOBIIIKKM, KapMaHbI, pPACHIUPUTENM M T.I.), Ha (QYHKIHOHAIBHBIX CXEMax
aBTOMATHU3allM{ HE TIOKA3bIBAIOT.

Psn npueMHBIX yCTPOMCTB MO CBOEM KOHCTPYKUWH W MPUHIUITY ACHCTBUS HE
TpeOYyIOT  HEMOCPEACTBEHHOIO  KOHTAKTUPOBAHMS C  M3MEpseMoOll  cpenoi
(paauoOaKTUBHBIE YCTPONCTBA - KOJUIMMATOPHI, BUICONPUEMHBIE YCTPOWCTBA U T.IL.).
Wx ycTaHaBIMBAaIOT U COOTBETCTBEHHO M300pakaroT Ha ()YHKIIMOHAIBHBIX CXEMaxX B
HEMOCPEICTBEHHOM OJIM30CTU OT 00bEKTa U3MEPEHMUS.

Perynaropsl npsMoro AelcTBHs M300pakalOT KaK COBOKYIMHOCTb OTOOPHOIO
yCTpoMCTBa (MM MEPBUYHOIO MpeoOpazoBatressl), JIMHUK CBSI3U U PETYJIUPYIOIIETO
oprana (pucyHok 2.1, a).
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Pucynok 2.1 — Ilpumepsl u300pakeHus YCIOBHBIX 0003HAYE€HUN MPUOOPOB U
CPEIICTB aBTOMAaTU3allMH YIIPOLICHHBIM (a) ¥ pa3BepHyThIM (0) criocobamu

N3o0pakeHne KOMIUICKTOB TNPUOOPOB M CPEACTB aBTOMATHM3allMM Ha
(GYHKIIMOHATBHBIX CXEMaX MOXKET OBITh BBIITOJIHEHO YITPOIIEHHBIM WM Pa3BepHYTHIM
CcIroco0oM.

VYrpoleHHbIN cmocod MPUMEHSIOT B OCHOBHOM ISl H300paxkeHus: MpruOoOpoB
U CPEJCTB aBTOMATHU3allMU HA TEXHOJOrM4yeckux cxemax. [Ipu ynpomeHHoM crnocobe
Ha CXeMaX He IOKa3bIBAIOT MEepPBUYHBbIC H3MEpHUTEbHBIE MpeoOpa3oBaTeld U BCIO
BCIIOMOTATeNbHYIO0  ammapaTtypy. IlpuGopsl u  cpeacTtBa  aBTOMAaTHU3AllH,
OCYIIECTBIISIONINE CIOXKHbIE QYHKIMH (KOHTPOJIb, PErYJIUPOBAHNE, CUTHATU3AIMIO U
T.I.) U BBINIOJHEHHbIE B BUJE OTAEIBHBIX OJIOKOB, M300pakal0T OJHUM YCIOBHBIM
rpadgudeckumM 0003HAYCHUEM.

Pa3zBepHyTHII cCTOCOO MPUMEHSIOT VISl BBITIOJHEHUS (PYHKIIMOHAIBHBIX CXEM
aBTOMAaTH3allM{, KOTJa KaXAbld mpubop wWin OJIOK, BXOMANIUNA B EIUHBINA
U3MEPUTENBHBIN, PETyJIUPYIOIINA WIA YIPABIAIONIMNA KOMIUIEKT, IIOKa3bIBaOT
OTJIETTLHBIM YCJIOBHBIM IpaUueCKUM U300paKEHUEM.

Ipumep 2.1. Ha pucynxe 2.1,a uz00padxicen y4yacmox mMexHOLOSULECKO2O
mpyoonposooa, Ha KOMOpPOM YHNPOUWEHHbIM CHOCOOOM NOKA3AH (DYHKYUOHANbHBIU
y3en  asmomMamuyeckozo pecyiuposanus  pacxood  MexHON02UUeCcK020  Cblpbsl.
Tlepsuunviii usmepumenvuwlii npeobpazosamensv (Ouagpaema uiu conio) 8 OAHHOM
cryuae He noxazau. Mecmo ycmanoexku nepsuunoco npeobpazosameiisi 0003HAUEHO
nepeceueHuem JUHUL MEXHOI02UYecKo20 mpybonpoeooa ¢ JUHUel, C8A3blI8alowell
amom npeobpazosamenb C YCIOBHbIM 0003HAYUEHUEM Npubopa, OCyWecmsenaoue2o
cnooicnvle pynxkyuu. Ha pucynke 2.1,6 uzobpasicen mom e y3ei, umo u Ha pUCyHKe
2.1,a, HO MONBKO PA36EPHYMBIM CNOCOOOM.

B cucreMax TEXHOJOTMYECKOrO KOHTPOJISI U YIPABICHUS YacTO MPUMEHSIOT
KOMOMHHUPOBAHHBIE M KOMIUIEKCHBIE YCTPOWCTBA, HampuMep KOMOWHUPOBAaHHBIE
U3MEpPUTENbHBIE W PEryJUpYyIOUMe MpuOOpbl, MaIlIMHBl LEHTPATU30BAHHOTO
KOHTPOJIS, TIOJYKOMIUIEKTBI TEJIEMEXaHUKH, YCTPOUCTBA TEICBUACHUS U T. -1I. Takue



yCTpoHCTBa 0003HAYAIOT MPSAMOYTOJIHLHUKOM MPOU3BOJIBHBIX PAa3MEPOB C yKa3aHHEM
BHYTpPH IIPSAMOYTOJIbHUKA THUIIA YCTPOKCTBA MO JTOKYMEHTAIMU 3aBOAA-U3TOTOBUTEIS.

IHo3unuonHbIe 0003HAYEHUS] MPUOOPOB M CPEACTB ABTOMATH3ALUH

Bcem nmnpubopam u cpeactBaM aBTOMATHU3allud, H300paXKEHHBIM Ha
(GYHKIIMOHATIBHBIX ~ CXeMaX  aBTOMAaTU3allid,  [PUCBAWMBAIOT  MO3UIMOHHBIC
o0o3HaueHus (TIO3UIINMK), COXPaHSIOIINECsS BO BCeX Marepuanax mnpoekra. Ha craauu
NPOEKTa TO3WIMOHHBIE OO0O3HAUYEHHs] BBHINOJHAIOT apabckumu 1udpamMu B
COOTBETCTBMM C HyMepalueil B 3aiBOYHOM BEIOMOCTH MpPHOOPOB, CPEICTB
aBTOMAaTU3allMK M 3JeKTpoanmnapatypsl. Ha cramuu paboueil HOKyMeHTalUUMu U MPU
OJIHOCTAJMIHOM NMPOEKTUPOBAHUH MO3UIIMOHHBIE 0003HAYEHUSI MPUOOPOB U CPEJICTB
aBTOMAaTu3alMu OoOpa3yroTcsi M3 JBYX 4YacTeil: apabckux uudpp - HOMepa
(GYHKIIMOHATIBHON TPYIIIEI U CTPOYHBIX OYKB pyccKoro andaBuTa - HoMepa npudopa u
CPEIICTB aBTOMATH3AIMH B IAaHHON (QyHKIIMOHAIBHOU TPYIIIE.

bykBeHHbIE 0003HaueHUs MIPUCBANBAIOT KaXJI0My JJIEMEHTY
GyHKIMOHANBHOW  Tpynmbel B mopsake  andaBUTa B 3aBUCUMOCTH  OT
[IOCJIEOBATENBHOCTH  IIPOXOXKACHUS CUTHAJIA - OT YCTPOMCTB  IOJIyYEHUs

uH(pOpMAIIMM K YCTPOMCTBAM BO3JEHCTBUSA Ha YIpPaBISIEMbId Tpolecc (Hampumep,
MPUEMHOE YCTPOMUCTBO-AATUMK, BTOPUYHBIA IPeoOpa3oBaTeib, 3a1aTYUK, PETYISTOP,
yKa3aTellb MOJIOKEHUS, UICTIOJHUTENbHBIA MEXaHU3M, PETYJIUPYIOLIUI OpraH).

[lo3unmonHbie ~ 00O3HAUEHUSI  OTACTBHBIX  HPUOOPOB U CPEACTB
aBTOMATH3alllM, TAKUX KaK PETYJATOP ONPSIMOIO AECHMCTBUS, MAHOMETD, TEPMOMETP U
T.IL., COCTOAT TOJIBKO M3 OPSAKOBBIX HOMEPOB.

HOBI/IL[I/IOHHLIG 0003HaYCHUS IIpHUCBANBAIOT BCEM SJICMCHTaM
(I)YHKI_II/IOHaJ'IBHBIX Irpyi1inl, 3a UCKIIIOUCHHUCM

a. OTOOpPHBIX YCTPOWCTB;

b. TpuOOPOB M CPEeCTB aBTOMATH3AITUH, TOCTABIIEMbIX KOMIUIEKTHO
C TEXHOJIOTHYECKUM 000pYIOBaHUEM;

C. PperyJHMpyroUMX OpPraHOB M HCIOJHUTENbHBIX MEXaHU3MOB,
BXOJAIIMX B JIAaHHYI0O aBTOMAaTHMYECKYI0 CHCTEMY VyIpaBJIEHHUS, HO
3aKa3bIBAEMBIX U YCTAHABIMBAEMBIX B TEXHOJOTUYECKHUX YACTSIX MPOEKTOB.

ITokazaHHyO Ha GyHKIMOHATBHBIX cxemax aBTOMAaTH3alU
aJIeKTpoammnaparypy Ha CcTaaud pabodyero MmpoeKkTa NpH  OAHOCTATUITHOM
NPOEKTUPOBAHWK O003HAYAIOT UWHACKCAMHU, MPUHATHIMA B NPUHIMIHAIBHBIX
AIEKTPUUYECKUX CXEMAX.

[Ipu onpenenenuu rpaHuil Kaxaod (yHKIHOHAIBHOM TPYIIbl HEOOXOIUMO
YYHUTBIBATH CJEAYIONIEEe OOCTOSTENBCTBO: €CIM KaKOW-THO0 MpubOp WM PETyIsSTOp
CBSI3aH C, HECKOJIbKUMH JATYUKAMU WIH [I0JIy4acT, JOIOJHUTEIbHBIC BO3IECUCTBYS 110
JpyruM MapameTrpaMm (Hampumep, KOPPEKTHUPYIOIIMH CHUTHAl), TO BCE AJIEMEHTHI



CXEMbl, OCYUIECTBIISIIOUIME JOMOJHUTENbHbIE (YHKUHUH, OTHOCATCA K TOU
(GyHKIHOHATBHOU TPyIIE, HA KOTOPYIO OKAa3bIBAETCS BO3/ICHCTBHE.

B cucreMax neHTpaan30BaHHOTO KOHTPOJIS C MIPUMEHEHUEM BBIYUCIUTEIbHON
TEXHUKH, B CXEMaX TEJIEU3MEPEHMs], a TAKKE B CIIOKHBIX CXEMaxX aBTOMAaTHYECKOTrO
yHOpaBiIeHUs] ¢ OOLIUMH JUIsl pa3HbIX (YHKIUMOHAJIBHBIX TPYII YCTPOHCTBAMHU BCE
00111e 3JIEMEHTHI BBIHOCATCS B CAMOCTOSITENbHBIE (DyHKIIMOHATbHBIE TPYIIIIHL.

[Tozunmonusie 00O03HauUeHMSI B (YHKUHMOHAIBHBIX CXEMax aBTOMaTH3alUU
IPOCTABJISIIOT, KaK MPaBUJIO, B HU)KHEW YacTU OKPY>KHOCTH, 0003Hayarolel npudop,
WIA PSJIOM C YCJIOBHBIMU TrpaduueckuMu OO0O3HAuEHUSIMU TNPUOOPOB M CPEICTB
aBTOMATHU3aLlMHU C TIPABOM CTOPOHBI UM HaJl HUM.

BbinoJiHeHue (l)yHKIII/IOHaJI])HbIX CXEM aBTOMaTH3aAllUN

OYHKIIMOHAIBHBIE CXEMBbI aBTOMAaTH3allMK pa3palaThIBalOT ¢ OONbIIEH WA
MEHBIIIEH cTeneHplo aetanu3anuu. OnHako 00beM nHpOpMAaIK, TPEACTABICHHON Ha
CXeMe, KaK IpaBUJIo, 00ECIEUUBAET MOJTHOE MPEACTABICHUE O MPUHATHIX OCHOBHBIX
pPELIEHUAX MO aBTOMATU3alMU JAaHHOTO TEXHOJIOTMYECKOrO MpoLecca U BO3MOKHOCTh
COCTaBJICHUA HA CTaJuU MPOEKTa 3asABOYHBIX BEIOMOCTEW MPUOOPOB U CPENCTB
aBTOMaTH3aluy, TpPyOONPOBOJHOM apmaTyphl, IIMTOB U IMYyJbTOB, OCHOBHBIX
MOHTQ)KHBIX MAaT€PUAIIOB U M3JCNINN, a Ha CTaAUH paboyell TOKYMEHTAIMU - BCETO
KOMILIEKCA MMPOEKTHBIX MAaTEPUAJIOB, PEyCMOTPEHHBIX B COCTABE MPOEKTA.

OYHKIIMOHAIBHBIE CXEMBl aBTOMATH3aIlMd MOTYT OBITH BBHIIOJHEHBI JIBYMS
cnoco0aMu:

1. ¢ u3o0OpakeHMEM LIUTOB WU IMYyJbTOB YIPABICHUS MPHU MOMOIIH
YCJIOBHBIX MPSMOYTOJIBHUKOB (KaK MpPaBWIO, B HIKHEW YacTH 4YepTexka), B
mpenenax KOTOPBIX YKa3bIBAIOT yCTAaHABIMBAaEMbIE Ha HHUX CpEACTBa
aBTOMaTHU3aLUN;

2. ¢ U300pakeHHEeM CpEeACTB aBTOMATH3allMd HA TEXHOJOTHMYECKUX
cxemax BOMM3U OTOOPHBIX M TPHUEMHBIX YCTPOMCTB 0€3 MOCTPOCHHUS
NPSIMOYTOJIbHUKOB, YCJIOBHO HM300pa)arOlUX IIUTHI, IyJbThl, ITyHKTHI
KOHTPOJISL ¥ YIIPaBJICHUS.

IIpy BBINIOJHEHUM CXEMBI IO NEPBOMY CHOCOOy Ha HEH MOKa3bIBAIOT BCE
npuOOpkl U CpeACcTBa aBTOMATHU3ALIMU, BXOASIINE B COCTaB (PYHKIMOHAILHOTO OJI0Ka
WIA TPYIIBl, a TaKXKe MECTO HX YyCTaHOBKH. [IpemmymiectBoM 3Toro croco6a
ABJIsieTCsl OoJibLIasi HAIJIAJHOCTb, B 3HAUYWUTENBHON CTENEHU OOJerdarouiasi 4yTeHHUe
CXeMbI U paboTy C MPOEKTHBIMU MaTepHalaMHu.

[IpuOopsl U cpelncTBa aBTOMAaTU3allMU, BCTPAUBAaEMble B TEXHOJIOTMYECKOE
000py10BaHNE U KOMMYHUKALIUU WM MEXaHUYECKH CBSI3aHHBIE C HUMU, H300pakatoT
Ha 4YEepTEeXE B HENOCPEACTBEHHOM Onm3octd oT Hux. K Takum cpeactBam
aBTOMAaTU3allMd OTHOCATCSA: OTOOpHBIE YCTPOWCTBA, MATUYMKH, BOCIPUHHMAIOIINE
BO3JICHCTBUE M3MEPSEMBIX M PErYJUPYEMBIX BEJIMYMH (M3MEPUTENbHBIE CyKAIOIIUE



YCTPOMCTBA, POTAMETPHI, CYETUYUKH ¢ T.II.), HCIOJTHUTEIbHbIE MEXaHU3MBI,
PETYJIMPYIOLIUE U 3aII0OPHBIE OPTAHBI.

[IpAMOYTrOJIBHUKA ~ IIMTOB M IMYJbTOB  PAacHoJlaraldT B TaKOH
MOCJIEI0OBATENBHOCTH, 4YTOOBI TpPU pa3MElIeHWH B HUX MpeAenax 0003HaYeHHUN
npuOOpOB M CPEACTB aBTOMATH3alMKU obOecrevrBajiach HauOoJblIash MPOCTOTa U
SCHOCTh CXE€Mbl U MUHUMYM II€PECEUCHHUN JTMHUW CBS3H. B mpsiMOyrosbHMKaxX MOTYT
ObITh JaHbl HOMEpa 4YepTekeld OOIMX BUIOB WIUTOB M IMyJbTOB. B kaxaoMm
IIPSAMOYTOJIBHUKE C JIEBOM CTOPOHBI YKa3bIBAKOT €0 HAMMEHOBAHHUE.

IIpubops! 1 cpeacTBa aBTOMATU3ALMU, KOTOPBIE PACIOJIOKEHBI BHE IIUTOB U
HE CBfA3aHbl HEMOCPEACTBEHHO C  TEXHOJIOTMYECKHMM  OOOpyJOBaHHEM U
TpyOOIIPOBOAAMH, YCIOBHO MOKA3bIBAIOT B MpsiMOyTosibHUKE «[IprOopbl MecTHBIEY.

st oGsieryeHus TOHMMAHUS CYIIECTBA aBTOMATH3UPYEMOro OOBeKTa H
BO3MOKHOCTH BBIOOpA JMana3oHa U3MEPEeHUs U IIKall NpUuOOpOB, a TAKXKE yCTaBOK
PETYISATOPOB HA y4acTKaxX JIMHUM CBSI3U HAJ] BEPXHUM NPAMOYTOIbHUKOM («IIpnbopsr
MECTHBIE») YKa3bIBAIOT TMpelebHbIe paboune (MaKCUMalbHbIE W MHUHHUMAJIBHBIC)
3HAUEHUS HU3MEPAEMbIX WM PEryJIHPYEMbIX TEXHOJIOTMYECKUX MapaMeTpoB IpHU
YCTAaHOBUBIIMXCA pPEXKHUMax pabOThl. OTH 3HAYECHHS [AIOT B EIUHUIAX IIKAJIbI
BBIOMpaeMoro mpubopa WiM B MEXAYHAPOJHON CHUCTEME €IMHHUIl 0e3 OyKBEHHBIX
0003HaYEHUH.

Ha cxemax aBTOMaTu3anum C HpaBOﬁ CTOPOHBI 4YCPTCIKa IMPUBOIAT
HeO6XOI[I/IMBIe MNOACHCHHUA, HaAIIpUMEP HAa  OCHOBAHMHM  KAaKHX  JOKYMCHTOB
pa3pa60TaHLI CXCMblI aBTOMATHU3allMHU, KPATKYIH0 TCXHUYCCKYIO XapPaKTCPHUCTUKY
ABTOMATHU3UPYCMOI'O 06’LGKTa, Ta6J'II/II_II)I, AuarpaMmel 1 T.I1.

Han ocHOBHOM MOANMCHIO MO €€ IIMPUHE CBEPXY BHU3 HA MEPBOM JIUCTE CXEM
B HEOOXOJMMBIX CIydyasX I[IOMEIIAaT TaOMuIly VYCIOBHBIX OOO3HAueHUM, He
IPETyCMOTPEHHBIX CTaH/JapTaMHU. B OTJIETBHBIX CITy4asix TaOJIUIIBI
HECTaHJAAPTU3UPOBAHHBIX YCJIOBHBIX O003HAYEHUH MOTYT OBITH BBINOJIHEHBI HA
OTJIENBbHBIX JHCTax Gopmara A4.

[TosicHUTENBHBIA TEKCT pACIONIaraloT OOBIYHO HaJA TaOJUIEH YCIOBHBIX
0003HaYeHUH (MJIM HAJl OCHOBHOM HAJMKCHIO) WM B JPYTOM CBOOOTHOM MECTE.

KoHTypsl TexHOIIOTHUYECKOTO0 O00OpYyJIOBaHUS HAa CXeMaxX aBTOMaTH3allud
BBITIOTHSIIOT OOBIYHO JUHUAMH TojmuHon - 0,6...1,5 MM, TpyOompoBoaHBIC
kKoMMyHuKamuw - 0,6...1,5 MM, mpubopsl 1 cpenctBa aBromatusanuu - 0,5...0,6 mm,
auHUM cBs3u - 0,2...6,3 MM, IPSIMOYTOJIHUKH, W300paKarOIINe IIUTHl U MYJIbTHI -
0,6...1,5 mm.

Ipumep 2.2. Ha pucynke 2.2 npuseden npumep cxem asmomamu3ayuu,
8bINOJIHEHHBIX NO NEPEOMY CROCODY.



B cxeme 06yma npamoyeonvHuxamu o06o3Hauyenvl «lIpuboper mecmuviey u
«llum xonounwvry. Jlunuu cea3u mexncoy 0amuuxamu u omoOOPHbLIMU YCMPOUCMBEAMU,
VCMAHOBNEHHbIMU HA MEXHOJIO2ULECKOM 000PY008aAHUU, U NPUOOPAMU U CPEOCEAMU
asmomamuzayuu, YCMaHo8IeHHbIMU N0 MeCmy U HA wume KOJIOHHbL, 6bINOJHEHbL C
paspvieamu. Ha nunusx ceasu nao npamoyeonvruxom «Ilpubopsi mecmuuley yKazaHul
npedenbbie pabouue 3HAYEHUs USMEPACMbIX U PeyIUpyeMbix napamempos (m>/u,
mm, Mlla, ..., me/n).
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Pucynox 2.2 — [Ilpumep BbinmonHEHHs  (QYHKIHOHAJIBLHOM  CXEMBbI

aBTOMaTH3allMU 10 EPBOMY crocoly ¢ uzoopaxenueM npudopos o 'OCT 21.404-
85

Bce komnaekmol annapamypbl KOHMpONs U ABMOMAMU3AYUU UMEIOm
yughposoe nozuyuonHoe oboznavenue. Hanpumep, peecyruposanue pacxooa coipbs
oCyWecmeniaemcs KOMNIeKMOM annapamypul, cocmoswum u3 ouagpaemol 3-1,
OecuKanbHo20 OumManomempa u pe2yiupyouje2o npubopa 0 usmepenus pacxooa
3-3, cHaboicennozo cmanyueli ynpaenenus 3-4, YCMAHOGNEHHOU HA wume, U
ucnoanumenbHo20 mexanuzma 3-35. Komniekmy npuceoen Homep 3, a e20 cOCmMasHvIM
anemenmam uepes oeuc - yugposvie unoexcor 1-3, 5. Komnnexm onsa uzmepenus
oasieHusi 8 KOJlOHHe umeem Homep 2 u m. o.

B cxeme o0eymsa npsamoyeonvhuxamu oboszuauenvt «lIpubopvr mecmuviey u
«{um rxononHvly. Jlunuu ceazu mexicoy 0amuuxamu u omoOOpHLIMU YCMPOUCMEAMU,
YCMAHOBNEHHbIMU HA MEXHOJIO2ULECKOM 000PY008aHUU, U NPUOOPAMU U CPEOCEaAMU
asmMomMamu3ayui, YCmMaHo8IeHHbIMU N0 MeCmy U HA wume KOJOHHbL, GblNOJIHEHbL C
paspuleamu.

[Ipu mocTpoeHnn cxem Mo BTOPOMY CHOCO0Y, XOTSI OH U JAa€T TOJIbKO 0011iee
MPEACTaBICHNE O MPHUHATHIX PEIICHUSAX 10 aBTOMAaTH3aMH OO0BEKTa, JOCTUTACTCS
COKpamieHne obObeMa JoKyMeHTanmuu. I[Ipu BTOpoM crocoOe TO3WIIMOHHBIC
0003HAYCHUS DJIEMEHTOB CXEMBl B KaKJIOM KOHTYPE PETYJIUPOBAHUS BBITOIHSIIOT
apabckumu udpaMu, a UCIIOTHUTEIbHBIE MEXaHW3MbI 0003HAYCHHS HE UMEIOT.

Ipumep 2.3.Ha pucynke 2.3 npusedena cxema asmomamusayuu,
8bINOJIHEHHASL NO 8MOpPOMY cnocody. Pezynupyrowue ycmpoticmea uzobpasicenvl Ha
cxeme MEXHONOSUYECK020 npoyecca GOauU3U OMOOPHLIX YCMPOUCME U OAm4UKO8 U
0003HAYEHbI COOMBEMCMBYIOWUMU APAOCKUMU YUPDPAMU, KOMOPble NPOCMABIEHbl 8
HUDJICHEU Yacmu OKDPYJICHOCMU, U300paxcaiowel pecyaupyiowee YCmpoucmeo.
Hcnonnumenvhvie mexanuzmvi u omoopHvie YCmpoucmea 0003HaAUe Ul He UMelon.
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Pucynox 2.3 — [TIlpumep BbimonHeHHs  (QYHKIMOHATBLHOM  CXEMBI

aBTOMAaTHU3AlIMU 110 BTOPOMY CIIOCO0Y
IMocaenoBaTebHOCTh UTeHHsI QYHKIMOHAIBHBIX CXeM aBTOMATH3AIMU

Jliist paboThI IO CXeMaM aBTOMATH3aIUH HEOOXOAMMO UMETh MOSICHUTEIbHYIO
3aMHUCKy K TPOEKTY, OMHCh YEepTeKeW M crernuuKaiuioo Ha TpUOOPHI, CpeicTBa
aBTOMATH3allMH, JIEKTPOAIapaTypy 1 3allOPHYIO apMaTypy.

[Ipn uTeHuU cxeMm aBTOMATU3ALMU PEKOMEHIYETCs COONI0ATh CIeayIONIYIO
MOCJIEJOBATENBHOCTB:!

1. nmpouwTarh BCE HAANUCH - OCHOBHYIO HaANMCh (IUTami),
IIPUMEYAHNs, CCBUIKM HAa OTHOCSAILMECS YEPTEXKU U IPYTue JOINOJHUTEIILHBIC
MIOSICHEHM ], UMEIOIIMECS HA YEPTEXKE;

2. W3y4UTb TEXHOJIOTMYECKUI TMpOLEecC W B3aUMOJACHUCTBUE BCEX
Y4acTBYIOIIMX B HEM allapaTroB, arperaroB M YCTAaHOBOK, HA4MHAas C
O3HAKOMJICHUS C MOSCHUTEIBHBIMU 3alIMCKaAMU K IIPOEKTY aBTOMATHU3ALUUA U
TEXHOJIOTMYSCKOM YacTH;

3. ompenenauTh OpraHU3alyi0 MYHKTOB KOHTPOJS M YIpaBIICHUS
JTAHHBIM T€XHOJIOTUYECKHUM IIPOLIECCOM;

4. bn ycTaHOBUTb NeEpEUYEHb Y3JIOB KOHTPOJS, CHUTHAIM3ALUU U
aBTOMAaTUYECKOIO0  PETYJIMPOBAaHUA W  YIPABJICHMS  DJIEKTPOIPUBOAAMY,
IIPEAYCMOTPEHHBIX JAHHOU CXEMOM.

I[Ipu »ToM C momompl0 crnenupuUKaii Ha TPUOOPBI W CPENCTBA
aBTOMATHU3allMH, JIEKTPOANTIapaTypy U 3aMOPHYI0 apMaTypy BBISBIISIOT:



. TEXHUYECKUE CPEJCTBA, C MOMOIILIO KOTOPBIX PEAIU3YIOTCA ATU
Y3JIbL;

. XapakTep B3aMMOJICWCTBUS OTACJIBHBIX TEXHUYECKHUX CPENCTB
aBTOMATHKHU C DJIEMEHTaMH TEXHOJOTHUYECKOT'0 000PYI0BaHUS;

. CBSI3b Yy3JI0B JIaHHOM CXEMbl aBTOMATH3allMM MEXIy CO00N M C
y3JIaMU JPYTHX CXEM;

. HOMEp YepTEeKa NPUHIUINAIBHON CXEMbI KaXKJI0r0 y3Ja.

Homepa wueprexel, OTHOCSAIIMXCS K JIaHHOW CXE€ME€ AaBTOMAaTHU3allUH,
YCTAHABIMBAIOT [0 ONUCH YEPTEkKEW U TOSCHUTEIBHOW 3alUCKe K MPOEKTY
aBTOMaTu3aluu. BerpeyaroTes ciydyan BBINOJTHEHUS YEPTEKEN CXeM aBTOMaTU3alluH,
KOrJJa HOMEp 4YepTeka MNPUHIMIUATIBLHOM CXEMbl YKa3bIBA€TCS Ha JIMHUM CBSI3H,
COEIMHAIOLIEH PETYJIUPYIOLIEE YCTPOUCTBO C UCITOJTHUTEIbHBIM MEXaHU3MOM.

[Tonywyaemas B pe3yabpTaTe U3y4eHHUS] CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX CXEM
aBTOMaTu3aluu MHpopManus aaeT olliee MpejacTaBieHue 00 aBTOMAaTH3HPYyEMOM
00BEKTE W MO3BOJIAET MEPEUTH K W3YYCHHUIO MPUHIUNHAIBHBIX CXEM OTIEJIbHBIX
(GyHKIMOHATBHBIX Y3JIOB.

KonTposabHbIe BOnpochl

1. UYro MpEJICTABISET coboi GbyHKIMOHATbHAS cxema
aBTOMaTH3alun?

2. Kakme cBemeHMss MOXHO  MOJY4YHTh TPU  MPOUTEHHUH
(GyHKIMOHATBHOM CXEMBbI aBTOMATHU3AINH?

3. Kakume cmocobsl MOryT OBITh TPHUMEHEHBI NpU HU300paKEHUU
DIIEMEHTOB W CPEJICTB aBTOMATH3alMM Ha (YHKIMOHANBHBIX CXEMax
aBTOMaTH3alun’?

4. Kakyio mocienoBaTeIbHOCTh PEKOMEHAYETCS COOMIoAaTh MpH
YTEHUH CXEM aBTOMAaTU3ALNN?

ILnan MNPAKTUYICCKOI'0 3aHATUA

1. Jnga 3agaHHOrO MpenojaBaTesieM TEXHOJOTMYECKOIo OOBEKTa
(mpou3BozcTBa) pa3zpaboTaTh (YHKIMOHAJIBHYIO CXEMYy AaBTOMAaTHU3aLUU C
COOTBETCTBYIOIIMMHU H3MEPUTENIbHBIMU TPEe0OpazoBaTeNIMU, MNpUOOpaMH U
CpEICTBAaMU aBTOMAaTHU3ALUH.

2. atp moapoOHOe omrcaHue pa3padOTaHHOW CXEMBI.

3. BriOop npuboOpoB u cpescTB aBTOMATU3ALUU 00OCHOBATb.

Pexomenayemas mreparypa

1. Texnuka 4YTeHHUS CXE€M aBTOMATHYECKOTO YIpaBICHUS W
texHosoruyeckoro kourpoiss / A.C. Kmroes, b.B. I'mazos, M.b. Munnun, C.A.
Kitoes; ITox pen. A.C. KimoeBa. — M.: Dueproatomusaat, 1991. C.105-118.

2. llpoekTpoBaHWE CHUCTEM aBTOMATU3AIMU TEXHOJOTHUYECKHUX
nporueccos: Crpas.nocodue / [A.C. Kmoes, b.B. I'nazos, A.X. JlyopoBckuii,



A.A. Kmoes]; Tlog pen. A.C. KimroeBa. — M.: Dueproaromuznar, 1990. C.25-
43.

3. ®emmn b.H. ABromaruzanus NpPOMBIIUIEHHBIX YCTaHOBOK U
TEXHOJIOTUYECKUX KOMIUIEKCOB: Y4eb. mocooue. — Kaparanma: Kapl'TV, 2000.
C.42-44.

4, DOwm TI'.A. DnemeHTB CHCTEM aBTOMAaTWUKH: Y4eb. mocobme. —
Kaparanma, KapI'TV, 2007. C.134-142.

KonTpoubHble 3axanus aiust CPC [1-4]

1. TloaroroBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

2. Ilpountath W mOAPOOHO pa3odpaTh (PYHKIMOHATIBLHYIO CXEMY
aBTOMaTH3alliy, TIPUBEICHHYI0 Ha pucyHke 2.2. CpaBHHUTh €€ CO CXEMOM Ha
pucyHke 2.3.



IIpakTueckasi pabora Ne3
N3mepuTesibHbIe MPeoOPa3oBaTeId HeIIEKTPHUYECKNX BeJTUYUH

Henr padoThl: H3yyeHUEe MpUHIMNA JCUCTBUS U KOHCTPYKTHUBHBIX
0COOEHHOCTEW MEePBUUYHBIX HM3MEPUTENBbHBIX MpeoOpazoBarenel, mpelHa3HaueHHbIX
JUISL U3MEPEHUI HEJIEKTPUUYECKUX BEIUYHH.

Oo1ue cBeaeHusa

KoMmmnekcHass aBromaTu3alys TEXHOJIOTMYECKUX MPOLECCOB MPEANosaraet
KOHTPOJIb M H3MEpPEHHE pAa3INYHbIX (PU3MUECKUX BEJIMYHMH, XapaKTepU3YIOLINX
COCTOSIHUE OOBEKTa YMpaBleHUsl (PEryJupOBaHMS) — MEXAHUYECKUX, TEIUIOBbIX,
ONTHYECKUX M JPYTUX HEIeKTpuueckux. [IpeumyiiecTBaxke 3J€KTpOU3MEPUTENbHBIX
npuOOpoB U MpeoOpazoBaresieil OYEBUAHBI. DTHUM OOCTOSITETLCTBOM OOBSICHSIETCS
IIMPOKOE  paCIpOCTpaHEHUE TMEPBUYHBIX HM3MEPUTENBHBIX IpeoOpa3oBaTeieit
(IaTYMKOB), TpPEAHA3HAYCHHBIX JUISI HW3MEPEHUN HEIJICKTPUUECKUXBEIMUYUH H
npeoOpa3oBaHus UX B JIEKTPUUYECKHUE.

[lepBruuHbIE M3MEpUTENbHBIE NMPEOOPA30BATENN YPE3BBIYAITHO pPa3sHOOOPA3HBI
[0 IPUHLMILY JEWCTBHs, YCTPOWCTBY, BHJIAM BXOJHOTO M BBIXOJHOTO CHUI'HAJOB,
GyHKIMOHATBHOMY — HA3HAYEHUIO, METPOJOTHYECKUM U DKCIUTyaTallMOHHBIM
XapaKTEPUCTUKAM.

B 3aBucHMMOCTH OT BBIXOJHOTO IIapamMeTpa IEPBUYHBIE H3MEPUTEIbHbIC
npeoOpa3oBaTeNM  pa3lensioT Ha  MapaMeTpuueckhue ©  reHepaTtopHbie. Ux
KJIacCCU(UIUPYIOT TakKe MO (PU3MYECKOW MPUPOJIC SABJICHUM, JISKAIIUX B OCHOBE UX
paboThI, IO IPUHLIMITY ACHCTBUS U JP.

ITapameTpuyeckune u3MepuTeIbHbIE Pe0dpa3oBaTeIn

BrIxomHOW BENMMUYMHOW B IMapaMETPUYECKHX MPeoO0pa3oBaTEeNsIX SBISETCS
napamMeTp DJJIGKTPUYECKOHW IeMH — DJJIGKTPUYECKOE COIMPOTHUBICHHWE W €ro
coctasysromue (R, L, C). s ucnonp30BaHus MapaMeTPUIECKOTO MpeoOpa3oBaTes
HEOOXOMM JOTOJTHATEIbHBIM MCTOYHHUK TMUTAHUSA, 0OCCIICUMBAIONIUN 00pa3oBaHHE
BBIXOJTHOTO CHTHAJIa MpeoOpa3oBaTels.

K nanbonee 4Yacto mpUMEHSEMBIM MapaMETPUUECKUM IMpeoOpa3oBaTeIsiM
OTHOCSITCS peocTaTHebIE, TEH304YyBCTBUTEIHHBIC (TEeH30pE3UCTOPHI),
TEPMOYYBCTBUTEIIbHBIC (TEPMOPE3UCTOPHI WM  TEPMOMETPHI  COMPOTHBIICHHUS),
WHIyKTUBHBIC, EMKOCTHBIC, ONITOAICKTPOHHBIE (POTOPE3UCTOPHI, (HOTOAUOIBI U IP.),
WOHM3AIMOHHBIC U JP.

[TpuHUIMI OEHCTBUS PEOCTaTHBIX MpeoOpa3oBaTesiel OCHOBAaH Ha M3MEHEHHUH
AIEKTPUYECKOTO COMPOTHUBJICHUSI MPOBOJHMUKA MOJI BIUSHUEM BXOJAHOW BEJIMYMHBI —
MEXaHU4YeCcKoro mepemenieHus. PeoctaTtHelii mnpeoOpa3oBarens (pucyHok 3.1)
MPECTaBIsAeT CO00M peocTar, MOJABMKHBIM KOHTAaKT KOTOPOTO IMEPEMEIIAeTCs IO



JIEUCTBUEM H3MEPSeMON HedJIeKTpuueckor BenumuuHbl. OOMOTKY mpeoOpa3oBarens
M3TOTaBIIMBAIOT U3 CIUIABOB (IJIATUHA C UPUANEM, KOHCTAaHTaH, HUXPOM, dexpaib U

ap.).

[lono6uble mpeoOpazoBaTenn OONAJAIOT CTATUYECKOW XapaKTePUCTHUKOM
npeoOpa3oBaHUsl CO CTYNEHYaThIM XapaKTepoM, IMOCKOJbKY COINpPOTUBJICHHE
U3MEpAETCS CKauKaMH, PAaBHBIMU CONPOTHUBIICHUIO OJHOTO BHUTKA, YTO BBI3BIBACT
MOTPEIIHOCTh

rae AR — conpoTuBiieHHE OJJHOTO BUTKA;

R — momHOE compoTuBneHue Mpeodpa3oBaTes.
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Pucynox 3.1 — PeocratHeie mpeoOpa3oBarenu isi YIJIOBBIX M JIMHEWHBIX
IepEMEILEHUN

OTta MNOTPCIIHOCTL OTCYTCTBYCT B PCOXOPAHBIX Hp606paSOBaTeJISIX, B KOTOPBIX
IICTKa CKOJb3UT BAOJIb OCHU ITPOBOJIOKH.

Jlns  monydeHusT HENWHEHHOW QYHKIMM MpeoOpa3oBaHUs MPUMEHSIOT
(byHKITMOHATIHHBIC peocTaTHbIC npeoOpa3oBaTeIIH. Hy>xHbrit XapakTep
npeoOpazoBaHusl 4acTo AOCTUTaeTcsi MpoduiInpoBaHMEM Kapkaca Ipeobpa3zoBaTens
(pucyHok 3.1, B).

JIOCTOMHCTBa PEOCTATHOTO MpeoOpa3oBaTess: OTHOCUTENbHAs MPOCTOTA
KOHCTPYKIIMH, BO3MOXXHOCTH TMOJYYEHHUS BBICOKOW TOYHOCTH TPEOOpa3oBaHUS H
3HAYUTEIBHBIX MO0 YPOBHIO BBIXOAHBIX CUTHAJIOB. OCHOBHOM HENOCTATOK — HAJIUYUE
CKOJIB3SI1IETO KOHTAKTA.

Tenzonddekr, TmONOKEHHBIK B  OCHOBY pabOThl  TEH30PE3UCTOPOB,
3aKJTIOYAETCS B~ M3MEPEHWHM  aKTUBHOTO  COMPOTHBICHUS  MPOBOJHHKA
(MOMympoOBOHMKA) TOJ JCWCTBHEM BBI3BIBAEMOTO B HEM  MEXaHHYECKOTO
HanpsHKeHUs U 1eopmanuu.

Ecnun npoBOJOKY MHOJIBEPTrHYTH MEXAHUYECKOMY BO3JICHCTBUIO, HAIpUMED,
PACTSDKEHHMIO, TO CONPOTHUBJIICHHE €€ W3MEHHUTCS. OTHOCUTEIBbHOE W3MEHEHHE
COITPOTHUBIIEHUS POBOJIOKU



AR/R =S -Alll,
rae S — K03 GUIMEHT TeH309yBCTBUTEIBHOCTH;
Al/l — oTHOCUTENBHAS Neopmalus TPOBOJIOKH.

N3MeHeHne cOnpoTUBIEHUS TPOBOJIOKU IIPU MEXAHUYECKOM BO3JIEUCTBUU HA
HEe OODBICHSIETCS HM3MEHEHHEM T'€OMETPUUECKUX pPa3MepoB (JJIMHBI, AUAMETpPA) U
YAEIBHOTO COIPOTUBIICHHS MaTepuaa.

TeH304yBCTBUTENBHBIE TMPOBOJIOYHBIC MPeoOpa3oBaTeNM  MPEACTABISIIOT
co0Ol TOHKYIO 3HWI3arooOpa3HO YJIOKEHHYI0 M TMPUKICEHHYI0 K TOJJIOXKKE
npoBoJioky. [IpeoOpazoBaTenb ycTaHABIMBAIOT TAKUM 00pa3oM, YTOOBI HaIlpaBiICHUE
oXXHJaeMon nedopmaryy COBIAIaNI0 ¢ MPOJOJBHON OChIO TPOBOJIOYHOM pemeTku. B
KauecTBE Marepuaina JJid npeoOpas3oBarelis OObIMHO HCIOJB3YIOT KOHCTAHTAaHOBYIO
npoBoJoKy (y  KOHCTaHTaHa —  Majbld  TeMIEpaTypHbId  KOdI(PPUIMEHT
CONIPOTHBIICHUS) U IS TIOJIOKKH — TOHKYI0 Oymary (0,03...0,05 Mmm) u muéHKy 1aka
6o knest (b®-2, bd-4, 6akeaUTOBBIN U JIp.).

PaCHPOCTpaHeHI/Ie TAKKC IIOJYYNIN Q)OHBFOBBIG Hp606pa30BaTeJ'II/I, y
KOTOPBIX BMCCTO IIPOBOJOKH HCIIOJIB3YCTCs q)OHBFa, " TNICHOYHBLIC TCH30PC3UCTOPHI,
MOJYy4acMbIC IIYTEM BO3TOHKHM TCH30YYBCTBUTCIBLHOI'O MaTr€puaa € IOCICAYIOIIHNM
OCaXXJICHUCM €TI0 Ha ITOIJIOXKKY.

JlocTOMHCTBAa TEH30PE3UCTOPOB: JIMHEMHOCTh CTATUYECKOM XapaKTEPUCTUKU
mpeoOpa3oBaHus, MPOCTOTAa KOHCTPYKITUU U Mayble rabapuThl. OCHOBHOM HEIOCTATOK
— HHM3Kasl YyBCTBUTEIBHOCTb.

B Tex cmyuwasix, korma TpeOyeTcsi BBICOKAs YyBCTBUTEIBHOCTh, HAXOHSAT
NPUMEHEHUE  TOJYNPOBOJAHHUKOBBIE  TEH30UYBCTBUTENIbHBIE  IpeoOpa3zoBaTEIH
(MOTUKpUCTATITNYECKUE u3 MOPOIIKOOOPA3HOTO MOJIYIIPOBOIHUKA 17§
MOHOKPHUCTAJUTMUYECKUE W3 KpucTaiia KpemHus). [loCKOIbKYy UyBCTBUTEIHHOCTD
MTOJIYTIPOBOJHUKOBBIX TEH30PE3UCTOPOB B JECATKHU Pa3 BILIE, YEM Y METAJUIMYECKHUX,
U, KpOME TOTO, MHTErpajbHasi TEXHOJIOTHUS MO3BOJISIET B OJHOM KPHUCTAJLJIE KPEMHHUS
dbopMHpOBATH OTHOBPEMEHHO KaK TEH30PE3UCTOPHI, TAK U MUKPOIIECKTPOHHBINA OJIOK
00paboTKH, TO B TMOCJIEIHUE TOJbl TOIYYWIH TPEUMYIIECTBEHHOE pa3BUTHE
UHTETpAJIbHBIE  TOJyTPOBOJHUKOBBIE TEH30UYyBCTBUTEIbHBIE IPEOOpa30BaTEIH.
Takue >MeMeHTHI peau3yloTcs MO0 MO0 TEXHOIOTHH AU Y3MOHHBIX PE3UCTOPOB C
M30/BIMEN HMX OT TPOBOJSIIEH KPEMHUEBOW TMOMIOKKH pP-N-IepexogaMu —
TEXHOJIOTUSA «KPEMHHUI Ha KPEMHHM», TUOO MO T'eTePOINMUTAKCUAIBHONW TEXHOJIOTHU
«KpEMHHUH Ha JAMPJIEKTPUKE» Ha CTEeKJIOKepamHuKe, KBapie wuiu candupe. s
TEH30YyBCTBUTEIBHBIX  MpeoOpa3zoBaTeiel, O0COOCHHO  MOJYMPOBOIHUKOBBIX,
CYIIECTBEHHO BIUSHUE TEMIEpaTypbl Ha MX YyOPYrHE U  JJIEKTPUUECKHE
XapaKTEPUCTUKH, YTO TpeOyeT MPUMEHEHHUS CIEIHAIBHBIX CXEM TeMIIepaTypHOM
KOMIIEHCAlUU TMOTPEIIHOCTEN (B YaCTHOCTH, C 3TOW LIE€JIbI0 B PACIIMPEHHON CXEMe
TEH30MOCTa HCIOJIb3YIOTCSI KOMIIEHCAIIMOHHBIE PE3UCTOPbl U TEPMOPE3UCTOPHI).
Oco0eHHO  MIUPOKOE  TPUMEHEHHWE B  M3TOTOBJICHUM  HM3MEPHUTEIIbHBIX



npeoOpa3oBaTesieil JaBIeHUsI B CUIIYy CBOMX BBICOKMX MEXAHUUYECKHX, U30JIMPYIOLIUX
U TETUIOyCTOMYMBBIX KauecTB nosyymia texHonorus KHC — «kpemuuit Ha candupey.

CoOBEpIICHCTBOBAHUE  TEXHOJIOTMM  HM3TOTOBJIECHHS  IOJYIPOBOAHUKOBBIX
TEH30PE3UCTOPOB  CO3JaJ0  BO3MOXHOCTb  H3TOTaBJIMBaTh  TEH30PE3UCTOPBI
HEIOCPEACTBEHHO HAa KPUCTANIMYECKOM DBJIEMEHTE, BBIIIOJHEHHOM M3 KPEMHUS WIIU
candupa. YOpyrue 3JeMEHTbl KPUCTALTUYECKUX MaTEpUaoB 00JIaJal0T YNPYyTUMHU
CBOMCTBaMHU, MNPUOIMKAIOIIUMUCA K wuaeanbHbIM. ClLeIUieHHe TEeH30pe3ucTopa ¢
MeMOpaHOI 3a CUeT MOJIEKYJISIPHBIX CHJI MO3BOJISIIOT OTKA3aThCs OT MCIIOJIb30BAHUS
KICIOINX  MAaTepUAIOB M YJIYYIIUTh  METPOJIOTMYECKHE  XAPAKTEPUCTUKHU
npeoOpazoBateneii. Ha pucynke 3.2, amokazaHa candupoBas MemOpana 3 ¢
pPAaCIlOJIOKEHHBIMM Ha HEHM OJHONOJOCKOBBIMM TEH30pPE3UCTOPAMHM DP-TUIIA C
MOJIOKUTENIbHOW 1 W OTpUUATENbHOM 2 YYyBCTBUTEIBHOCTAMM. llosokurenbHON

AR

JYBCTBUTCIBHOCTBIO 06J1a/:[aeT TCH30PC3UCTOP, Y KOTOPOT'O OTHOIICHHC R >0, CCJIn

AR

ke R <0 — uyBCTBHTENIBLHOCTH OTPHUIIATEINBHA.

CtpyKkTypa 0JHOTIOJIOCKOBOTO TEH30pE3UCTOpa MIPUBEICHA Ha pucyHKe 3.2, 0.
3nech: 1 — TEH30pe3uCTOp; 2 — 3AMMUTHOE NOKPBHITHE; 3 — METAUIM3HPOBAHHBIC
TOKOBENYyIIHE JIOPOXKKH; 4 — ynpyruid sneMeHT mnpeoOpazoBatens (cardupoast
MeMmOpana). TeH30pe3ncTophl MOXKHO pacrojaraTh Ha MeMOpaHe Tak, 4YTO TpH
nedopmany OHU OyAyT UMETh pa3HbIe MO 3HAKY MPUPAIICHHS COMPOTUBICHUA. JTO
MO3BOJISIET CO3/1aBaTh MOCTOBBIE CXEMbI, B KaXJ0€ U3 IUIEY KOTOPOTO BKIIIOYAIOTCS

AR

TEH30PE3UCTOPHI C COOTBETCTBYIOIINM 3HaueHneM R u Taxe
TEPMOKOMIICHCAIIMOHHBIE JIEMEHTHI.

ARAFI g #Fy
Pucynok 3.2

Tenzope3uctopsl NPUMEHSIOT Ui H3MepeHus naedopManuii W JIpyrux
HEIEKTPUUYECKUX BEJIMYUH — YCWIAN, JABICHUM, MOMEHTOB U T.II.



[lpunnun  fgedcTBUA ~ TEpPMOPE3UCTOpa  OCHOBAaH HAa  3aBHCHUMOCTHU
AJIEKTPUUYECKOTO  COMPOTHUBJICHUS IMPOBOJHUKOB WM  IOJYINPOBOJHUKOB  OT
temneparypsl. [1o pexumy paGoTbl TEPMOPE3UCTOPHI pa3INyalOT MeperpeBHbie u 0e3
IIpeIHaMEPEHHOT0 neperpesa. lleperpeBHble UCMONB3YIOT AJI U3MEPEHUSI CKOPOCTH,
IUIOTHOCTH, COCTaBa cpeibl U Ap. B meperpeBHbIx npeoOpa3zoBaTesX IEKTPUUECKHMA
TOK BBI3bIBAET NEPErpeB, 3aBUCSIIMN OT CBOMCTB cpenbl. [locnennue npuMeHstoTcs
JUISL U3MEPEHUS TEMIIEPATYPBI OKPYIKAIOILIEH CPEbI.

PacnpocTtpaneHre MOAy4YWJIA TEPMOPE3UCTOPHI, BBIMOJHEHHBIE W3 MEIHOU
WIKM TJATUHOBOM  mpoBosiokd. CTaHgapTHbIE IUIATUHOBBIE TEPMOPE3UCTOPHI
MPUMEHSIIOT JJII WM3MEPEHUs TeMmIieparypbl B auanazone or —260 mo +1100 °C,
Menubie — B quanazone ot —200 no +200 °C (I'OCT 6651-78). HuzkoTemnepaTypHbie
matuHoBble Tepmope3uctopsl (TOCT 12877-76) npuMeHSIOT M1 HU3MEPEHUS
TeMneparypsl B mpegenax otT —261 mo —183°C.

Ha pucynke 3.3, a moka3zaHO yCTpONCTBO IUIATUHOBOIO TepMope3ucTopa. B
KaHaJlaX KePaMHYeCKOW TPYOKH 2 pacIioIOKEeHBI B (MM YE€THIPE) CEKIMH CITUPAITH
3 U3 MIATUHOBOM MPOBOJIOKH, COSAMHEHHBIE MEXAYy COOO0M TOCIeI0BATENIbHO.
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Pucynok 3.3 — VYcTpoHCTBO M BHEWIHHWA BHJ apMarypbl IUIaTUHOBOTO

TCPMOMCETpPaA COIIPOTUBIICHUA

K xoHllam cnimpayii npumanBarOT BBIBOABI 4, UCIIOJIb3YEMbIE ISl BKIFOUCHUS
TEPMOPE3UCTOPA B H3MEPUTEIIbHYIO I1eMb. KpersieHne BBIBOJOB M T'€PMETHU3ALMIO
KepaMU4YecKord TpyOKH mpou3BOAAT Tiasypeto 1. Kanamel TpyOKM 3achImaroT
MOPOIIKOM O€3BOJHOTO OKCHJA ATIOMHHHS, BBITOJHSIONIUM POJIb H30JSITOpa U
¢duxcaropa criupanu. [Toporok 0€3BOAHOTO OKCHAA aTIOMUHHS, UMEIOIINI BBICOKYIO
TEIJIONPOBOHOCTh W MAyI0 TEIJIOEMKOCTh, OOECIEUYMBACT XOPOIIYIO Mepeaady
TEIJIOTHl U MaJIyI0 MHEPIMOHHOCTh TEpMOpe3ucTopa. s 3ammTel TepMope3ucTopa
OT MEXAHWYECKUX M XUMHUYECKUX BO3JCHCTBUU BHEIIHEH CpPEIbl €ro MOMEIIAIT B
3aIUTHYIO apMaTypy (pUCYHOK 3.3, 0) U3 HepKaBEIOIIEH CTalH.



Jlng  MeIHBIX  TEPMOPE3UCTOPOB  3aBUCHUMOCTH  COIPOTUBIICHUS  OT
TEMIIEPATypPbl BEIPAXKAETCS YPABHEHUEM

R=R¢ (1+a t) mpu —50 °C <t < +180 °C,

rae Ry — conporusnenue npu t=0 0C; o=4,26 10° KL
JIJ1s1 TUNTATUHOBBIX —

R=Ry[1+A t+B t*] mpu 0°C < t < +650 °C,

rae A=3,968-10° K*; B=5,847-10" K% C=4,22-10 K™

[TomMuMoO MIIATUHBI ¥ MEIH, 111 U3TOTOBJICHUSI TEPMOPEZUCTOPOB UCIOJb3YIOT
HUKEJb (B CTpaHax JajJbHET0 3apyO0exbs).

JUiss u3MepeHus TeMmIepaTypbl HPUMEHSIOT TakKKe MOJIYNPOBOJIHUKOBBIC
TEPMOPE3UCTOPBl  (TEPMUCTOPBI W TO3UCTOPHI) PA3JIUYHBIX THUIIOB, KOTOPHIE
XapaKTEPU3YyIOTCS OOJIBIION YYBCTBUTEIBHOCTHIO (TeMMEpaTypHbI KO3()PUIUEHT
conporuBieHuss TKC tepmucropoB orpuuarensubii U npu 20°C B 10-15 pa3
npesbimaer TKC menu u mnatunel, TKC n03ucTOpOB NOJOKUTEIBHBIN U HECKOIBKO
Xyke) U uMeroT Oosiee BbIcOKHE compoTuBiieHuss (1o 1 MOM) npu BechMa Majbx
pa3mepax. Hegoctatok TepMUCTOPOB — IJ10Xasi BOCIIPOU3BOIUMOCTh U HEIMHEUHOCTD
XapaKTEePUCTUKU MPEeOOPa30BAHMUSL.

TepMmuCTOPHI KCIONB3YIOTCSA B AMana3zoHe temneparyp ot —60 no +120°C.

1 1
R=R;-exp B-|-———|]|.
t t,
rie Ru  Ro— compotuBiaeHus TepMOpe3UCTOpa @pH  TeMIepaTypax

COOTBETCTBEHHO t M {p;
to— HauanpHas TemMIeparypa paboyero auana3zoHa;
B — xoaddunment npeodpazoBaHus.

K TepMouyBCTBUTENBHBIM NMPEOOPA30BATEISIM OTHOCAT TAKXKE TEPMOAUOABI U
TEPMOTPAH3UCTOPBI, Y KOTOPBIX IPU U3MEHEHUU TeMIepaTyphbl U3MEHSIETCS BeIMYHHA
COIIPOTHUBIIEHMSI P-N NEPEX0a. ITU NPUOOPHI OOBIYHO MPUMEHSAIOTCSA B JUANa30HE OT
—80° nmo +150° C. Yame Bcero TEpMOAMOIBI M TEPMOPE3ZUCTOPHI BKIIOYAIOT B
MOCTOBBIE ILIETIM M HM3MEpUTEIbHBbIE CXeMbl B BuUe JAenuTenedl HampspkeHus. K
JOCTOMHCTBAM TaKMX IpeoOpa3oBaTesiell OTHOCAT BBICOKHME YYyBCTBUTEIBHOCTh U
Ha/IeKHOCTh, Majble TabapuThl, HEBHICOKYIO CTOMMOCTh U Majyl0 HHEPIHUOHHOCTb.
OcCHOBHbIE HEAOCTATKH: Y3KMH Juama3oH pabodeil TemmepaTrypbl U IIIoXas
BOCIIPOM3BOIMMOCTh CTATHYECKON XapaKTEPUCTUKU IIPe0Opa3oBaTeIs.



[lpunnun  pelicTBUsT MHIAYKTUBHBIX — IpeoOpa3oBareieil OCHOBaH Ha
3aBUCUMOCTH HWHAYKTUBHOCTH WJIM B3aUMHOW HMHAYKTUBHOCTH OOMOTOK Ha
MAarHUTOINIPOBOJIE OT TIOJIO)KEHMS, T'€OMETPUUYECKHUX Pa3MEpOB UM MAarHUTHOTO
COCTOSIHUS JJIEMEHTOB UX MarHuTHou unenu (pucyHok 3.4). Ha pucynke 3.4
CXeMaTHUYECKU TIOKa3aHbl pa3MUYHble THUIIBI HWHIAYKTUBHBIX MpeoOpazoBareneil.
NHnykTuBHBIN TipeoOpa3oBaTenb (pUCyHOK 3.4, a) ¢ TEpPEeMEHHOW JJTUHOM
BO3JIYIITHOTO 3a30pa & XapaKTepu3yeTcsl HeMMHEeHHON 3aBucuMocThio L = f (9). Takoii
npeoOpazoBaTeiib OOBIYHO MPUMEHSIOT MpHU niepemelieHusx sskops Ha 0,01-5 mwm.
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Pucynok 3.4 — Pa3nuuHble KOHCTPYKIIMU MHAYKTUBHBIX IpeoOpa3oBaTeen

3HAYUTEIBHO MEHBIIEN YyBCTBUTEIBHOCTHIO, HO JIMHEMHOM 3aBUCUMOCTBIO L
= f (s) oTnMuaroTcsa mMpeoOpa3zoBaTeNy ¢ IEPEMEHHBIM CEUYEHHUEM BO3IYIIIHOTO 3a30pa
(pucyHok 3.4, 6). OTu nmpeoOpa3zoBaTeIN UCTIOIB3YIOT Tipu nepemMenieHusx 10 10...15
MM.

Iupoko pacmpocTpaHeHbI WHIYKTHUBHBIC g depeHnuaibHbIe
npeoOpazoBatenu (pucyHok 3.4, B), B KOTOPBIX TOJ BO3ACHUCTBHEM H3MEPIEMOM
BCJIMUMHBI OJTHOBPEMCHHO M TIPUTOM C Pa3HbIMH 3HAKaAMH HM3MCHSIOTCS J[Ba 3a30pa
anekTpoMarHuToB.  luddepeHunansupie  npeoOpa3oBaTend B COYETAHUU  C
COOTBETCTBYIOIIECH M3MEPUTEIHLHON IIeNbl0 (OOBIYHO MOCTOBOM) HMEIOT Ooree



BBICOKYIO ~ YyBCTBUTEILHOCTh,  MCHBIIYI0  HEIMHEWHOCTh  XapaKTEPUCTUKU
npeoOpa3oBaHusl, UCTIHITHIBAIOT MEHbBIIIECE BIUSHUE BHEITHUX (DAKTOPOB M CHIKEHHOE
pe3yJbTUPYIOIIEe YCWIME Ha SKOPb CO CTOPOHBI  JJCKTPOMAarHWTa, 4Yem
HeauddepeHImanpHbIe TpeoOpa3oBaTENH.

Ha pucynke 3.4,r mnokazana cxema BKIIOYeHHS JudepeHInaIbHOro
WHAYKTUBHOTO TpeoOpa3oBarensi, y KOTOPOrOo BBIXOAHBIMH BEIUYMHAMH SIBIISIOTCS
B3aMMHbIE HHIYKTHMBHOCTH. Takue mpeoOpa3oBaTeny Ha3bIBAlOT  B3aWMHO-
UHAYKTUBHBIMM WIH TpaHchopMaTopHbiMU. [Ipu muTaHuUM MEpBUYHON OOMOTKHU
NEPEeMEHHbIM TOKOM W TMPU CHUMMETPUYHOM TMOJOKEHUU SIKOPSI OTHOCHUTEIHHO
anektpoMarHuToB DJIC Ha BBIXOAHBIX 3aXKMMax paBHa Hymo. Ilpu nepemenieHuun
SKOpsI Ha BBIXOAHBIX 3axuMax nossisgerca DC.

Jlns mpeoOpa3oBaHus CPAaBHUTENIBHO OOJbIIKX mepemenieHuit (mo 50...100
MM) TPUMEHSIOT TpaHC(hOpPMATOpHBIE MPEeoOpa3oBaTeNid C HE3aMKHYTOM MarHUTHOU
1eTbio (PUCYHOK 3.4, n).

B ropHoil npOMBIIIIEHHOCTH MOMYYMUIIU PACIPOCTPAHEHUE MArHUTOYNPYyTHE
npeodpazoBaTeau (pUCyHOK 3.4, €), 1eMCTBUE KOTOPBIX OCHOBAHO Ha HUCIOJIb30BaHUHU
s dexTa 3aBUCHUMOCTH MArHUTHOM MPOHMUIIAEMOCTH (MArHUTHOTO CONPOTHUBIICHUS
[eMU) OT BEJIMYMHBI MEXaHUYECKOTO BO3JCHCTBUS (CXKATUS WM PACTSDKCHHS) Ha
(dbeppOMarHuUTHBIA  CcepAeYHUK TMpeoOpa3oBarens. PasznuyaoT MarHuToympyrue
JaTYUKU  JIpOcCEeNbHOTO U TpaHcopmatopHoro tumoB. [lociaeanue moryT
KOHTPOJUPOBATh  TOJBKO  YCHUIME  CXaTWs, OJHAKO oO0JamarT  OojbIIei
YyBCTBUTEJIBHOCTBIO.

JlocTomHCTBaMH HMHAYKTHBHBIX M MarHUTOYNPYTHX TpeoOpa3oBaTeiei
SIBJITFOTCSL TIPOCTOTA M HAJIEKHOCTh B paboTe, 3HAYWTEIbHAS MOIIMHOCTH BBIXOIHBIX
curHajaoB. OCHOBHBIMH HEJIOCTaTKaMU — OOpaTHOE BO3JACHCTBHE TIpeoOpa3oBaTes Ha
HCCIIeIyeMbIi 00BEKT (BO3/ICHCTBHE DJIEKTPOMArHuTa Ha SIKOPh) M BIMSHUC WHEPIHH
SIKOPsI Ha YaCTOTHBIC XapaKTEPUCTHKHU TIprbopa.

[IpuHuMn NeHCTBUS EMKOCTHBIX ITpeoOpa3oBaTesieil OCHOBaH Ha 3aBUCUMOCTHU
IEKTPUUYECKONW EMKOCTH KOHJIEHCATOPa OT Pa3MEpPOB, B3aUMHOT'O PACIIOJIOKEHUS €T0
OOKJIaZIOK M OT 3HAYCHHs JUIICKTPUYECKOW MPOHUIIAEMOCTU CPEIbl MEXIy HHMH.
OHu  mpeAcTaBIAIOT  cOOOM  KOHJIEHCATOPbl  Pa3jiMYHbIX  KOHCTPYKIIMA,
npeoOpa3yroliue MEXaHUYECKHe JTUHEHHBIC WM YTJIOBBIC TMEpPEMEIICHHS, a TaKXKe
JIaBJICHUE, BIIAYKHOCTh WJIK YPOBEHb CPEbl B U3MEHEHHUE DJIEKTPUUECKON €MKOCTH.

U3 kypca pu3nku U3BECTHO, YTO EMKOCTh TNIOCKOTO KOHJIEHCATOpa

oo S0 '%'S,
0

rae & o — AUDJIEKTpUYECKast MOCTOSTHHAS;

é — OTHOCHUTCJIbHAA TUIJICKTPHUYICCKAA IPOHULIACMOCTbMECK Y O6KJ'Ia)IKaMI/I;



S — aKTHBHAas IUIOLIAb OOKJIAIO0K;
d — paccTosiHue MEKTy OOKIIaIKaMU.

Wcxoas W3 5TOro BBIPAXKEHHS MOKHO YTBEPIKIaTh, YTO IMPeoOpa3oBarelib
MOJKET OBITh IOCTPOEH ¢ ucmoab3oBanueMm 3aBucumocteil C = fi(&), C =f,(S), C =

5 (3).

[IpeoOpasoBarens Ha pUcyHKe 3.5, a mpeacTaBisieT co00il KOHIEHCATOP, OAHA
IUIACTUHA KOTOPOTO TMepeMeIaeTcsi MoJa JSHCTBHEM H3MEpsieMON BEIMYMHBI X
OTHOCUTENILHO  HEMOJBWMXKHOW  TuiacTuHbl.  CraTmueckas  XapaKTEepHCTUKA
npeodpazoBanuss  C=f(0) HenuHeitHa. UyBCTBUTEIBHOCTH  IPEOOpa3oBaATEIIS
BO3pacTaeT ¢ yMEHbIICHHEM paccTosiHUs O. Takue nmpeoOdpa3oBaTeny UCIOIb3YIOT IS
U3MEpPEHHUs MaJIbIX NiepeMelteHuii (Mmenee 1 Mm).
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Pucynox 3.5 — Pa3nuuHbie KOHCTPYKIIMU €MKOCTHBIX TIpeoOpa3oBaTeneit

[Tpumensitot Taxke nuddepennnansubie npeodpazoBarenu (pUCyHOK 3.5, 0),
y KOTOPBIX HMMEETCs OJHA IIOABWKHAs M [JBE€ HENOABWKHBIE IUIACTUHBL. [lpu
BO3JICHCTBUM W3MEPAEMON BEIMYMHBI X Yy ITHX IpeoOpa3oBaTesieil 0JHOBPEMEHHO
u3Menstorcsa eMkocTu Cy u C,. Takue nmpeodpazoBatenu UCIONB3YIOT ISl U3MEPECHHUS
CPaBHUTEIHHO OONBIINX JHHEWHBIX (Oosiee 1 MM) U yIIIOBBIX mepemenieHuil. B aTux
npeoOpazoBaTeNAX JIETKO MOJYYUTh TPEeOyeMyr0 XapaKTepUCTHKY IpeoO0pa3oBaHUs
nyTeM NpoGUINPOBaHUS TIJIACTHH.

[IpeoOpazoBarenu ¢ ucnonb3oBaHueM 3aBucuMoctu C = f; (§) mpumeHsIOT
JUISL U3MEPEHUsl YPOBHS JKUJIKOCTEH, BIQXKHOCTU BEILECTB, TOJIIMHBI U3IACIUNA U3
TUDJIEKTpUKOB M T. 1. Jnga mpumepa (pucyHok 3.5, B) NpUBEIEM YCTPOWUCTBO
€MKOCTHOTO ypOBHEMepa. EMKOCTh MEXIy 3JIEKTpOJaMH, OMYIICHHBIMU B COCY],
3aBUCUT OT YpPOBHS JKUIKOCTH, TaK KaK M3MEHEHHE YpPOBHSA BEAET K H3MEHEHHUIO
CpelIHEeW  JMPJEKTPUYECKOM  MPOHUIIAEMOCTH  CpeAbl MEXIY  DJIEKTPOJaMHu.
N3meHennemM KOH(UTypallid IIJIACTHH MOJKHO TIONYYHUTh >KEJAaeMBIM XapakTep
3aBUCUMOCTH MOKa3aHUIl mpubopa oT oObema (Macchl) KUIKOCTH.



Jlist m3MepeHus BBIXOJHOTO TapaMeTpa €MKOCTHBIX IpeoOpa3oBareseit
MPUMEHSIOT MOCTOBBIE II€MM U LEMU C HMCIOJIb30BAHUEM PE30HAHCHBIX KOHTYPOB.
[Tocneanue TMO3BOMSIOT CO3/AaBaTh MPUOOPHI C BBICOKOW UYYBCTBUTEIHHOCTHIO,
CrocoGHBIE pearnpoBarh Ha mepeMenieHus mopsiaka 107 M. Llenn ¢ eMKOCTHBIMHU
npeoOpa3oBaTesIMU OOBIYHO MUTAIOT TOKOM IOBBIIIEHHOMW YacTOThI (10 J1€CATKOB
Merarepl), 4TO BbI3BAHO JKEJAHUEM YBEJIMYWUTh CHUTHAJ, M[ONAJalolUi B
U3MEPUTENbHBINA MPUOOP, U HEOOXOAMMOCTHIO YMEHBIIUTH LIYHTUPYIOIIEE ACHCTBUE
COMPOTHUBJICHUS U3OJISIIIUH.

JIoCTOMHCTBa E€MKOCTHBIX JaTYUMKOB: IIPOCTOTA KOHCTPYKIUH, MaJble
pa3Mepbl U Macca, BICOKask YyBCTBUTEJIBHOCTh M Majasi MHEPUUOHHOCTh. OCHOBHbIE
HEJOCTaTKM — HEOOXOJMMOCTh B HCTOYHMKAX MUTAHUS TOBBIIICHHOW YacTOTHl H
BPEIHOE BJIMSIHUE MAPA3UTHBIX E€MKOCTEW, TeMMepaTypbl, BJIAKHOCTM M BHEIIHUX
BJIEKTPUYECKUX TTOJICH.

[TonynpoBogHUKOBBIE (POTOUYBCTBUTENIbHBIE MPEOOpa3oBaTEil B KaueCTBE
YYBCTBUTEJIIBHOI'O 3JIEMEHTAa HMMEIOT CBETOUYBCTBHUTEJBHBIN CIIOM, HAHECEHHBIM Ha
MOAJIOKKY (CTEKJIIHHYIO IUIacCTHHKY). CONpOTHBIEHHE JTOTO Ciosi 00paTHO
MPOTMOPIMOHATIFHO MHTEHCUBHOCTH CBETOBOI'O IMOTOKA WJIM MOIIHOCTH HCTOYHHUKA
ocemieHusi. @Poropesuctoprl, Goroauoabl U (HOTOTPAH3UCTOPHI  00JIAAAIOT
CPaBHUTEJIBHO BBICOKOW CTaOMIBHOCTBIO, XOPOIIEH YyBCTBUTEIHHOCTHIO, HO UX
NPUMEHEHUE OTPAHWYMBACTCS TPU HAJIMYUM TBUIM, HAMpUMEp YrOJbHOM,
NPENSITCTBYIOLIEH HOpMaIbHOU padoTe.

JleiicTBME HMOHM3AIMOHHBIX MpeoOpazoBareieii OCHOBAHO Ha SBJICHUU
WOHU3AIMU Ta3a WIA JIOMHUHECIIEHIIMA HEKOTOPhIX BEIIECTB T0J JEHCTBUEM
WOHHU3UPYIOIIETO M3JIy4YeHHs. B kadecTBe MOHU3HMPYIOUIUX areHTOB MPUMEHSIOT a—,
b— 1 g—ny4Yn paguoOaKTHBHBIX BEUIECTB, MHOTIa PEHTICHOBCKUE JIYYH M HEHTPOHHOE
u3iydeHue. BeiOop THMa MOHM3AIMOHHOTO MpeoOpa3oBaTelis 3aBUCUT BO MHOTOM OT
MOHU3UPYIOIIETO M3IydeHus. ['aMMa—ny4du (9JEKTPOMArHUTHBIE KOJIeOaHUS Mayioi
JUTUHBI BOJHBI — 10°8...1071 cM) 00JaaroT OONBIIION MPOHUKAOIIEH CIIOCOOHOCTHIO.
[Ipoxonst uepe3 BEUIECTBO JIy4H OCIA0IAI0TCS

J =Jo-xexp (-m d),

re J — MHTEHCUBHOCTb g—ITy4el, MPOIIEIIINX Yepe3 BEIIECTBO (TEJNO);
Jo — MHTEHCUBHOCTH TTOCTYMAIONTUX B BEIIECTBO (TEJI0) g—IyUei;

M — k03P PULIUEHT OcNabIeHus;

d — TommuHa cos BemiecTBa (Tena).

Takum oOpa3oM, ¢ TOMOIIbI g—JIy4ell JHUOO APyroro HOHU3UPYIOIIETO
U3ITyYCHHS] MOYKHO U3MEPAThH TONIIUHY CJI0S U3ACINMN, TIIOTHOCTh KUAKOCTEH U Ta30B

v Jp.



KoHcTpyKInu HOHU3AMOHHBIX KaMep U CYETYMKOB Pa3HOOOPA3HbI U 3aBUCAT
OT BHJIa U3TyueHHUsA. B KauecTBe MCTOUYHMKOB MOHU3UPYIOMIETO U3JIyYEHUS] OOBIYHO
UCIIOIB3YIOT K00anbT-60, cTpoHmii-90, mnytonuii-239 u ap.

HpeI/IMYIHCCTBa HMOHHM3allMOHHBIX HpGO6p330B3TGJIGI71 — B BO3MOXHOCTHU
OCCKOHTAKTHBIX I/ISMCpeHI/Iﬁ B arpC€CCHMBHBIX HWJIM B3PbIBOOIIACHBIX CpEaax, Cpelaax,
HMCIOIINX BbICOKOIO TEMIICPATYPY HWIM HAXOIAIMIHUXCA II0 O0JIBIITM JaBJICHHUCM.
OcHoBHOM HEOO0CTAaTOK: HGO6XOI{I/IMOCTI> IIPUMCHCHUA OMOJIOrNYECKOM 3alIUThI IIpU
BBICOKOM aKTUBHOCTU MCTOYHHUKA H3JIy4YCHHU.

I'enepaTopHble npeodpazoBaTesu

B reneparopHbpIx mpeoOpa3oBaTeNsiX BBIXOAHOW BenmmunHOM sBisercs D/C
W 3apsjl, QYHKIIMOHAIBHO CBS3aHHBIN C U3MEPSIEMOUN HEAJICKTPUIECKON BEIIMUNHOM.

Paccmorpum  Hambosiee  pacmpoCTpaHEHHBIE  BUIBI  T'CHEPATOPHBIX
npeoOpa3oBaTEIeH.

TepmonnexTpuueckue mnpeoOpazoBarean padOTAIOT HA TEPMOIICKTPUUECKOM
s dexTe, BOSHUKAIOIIEM B IIETIH TEPMOTIAPhI: IPH PA3HOCTH TEMIIEPATYp B TOUKaxX | H
2 (pucyHok 3.6) coeqWHEHUS ABYX Pa3HOPOJHBIX MPOBOJHUKOB B IICMIH TEPMOMAPHI
Bo3HUKaeT TepmMoI[C.

Touky coenuHeHHS TPOBOJHUKOB (BJEKTPOAOB) 1 Ha3pIBalOT padboyum
KOHLIOM TepMOIaphbl, TOUKU 2 U 2' — cBoOoAHBIMU KOHLIAMU. UT0OBl TepM0oD/IC B
ey TepMOoIapbl OJHO3HAYHO ONpeleNsyiach TeMmIepaTypoid paboyero KoHIAa,
HEOOXOIMMO TemrepaTypy CBOOOAHBIX KOHIOB TEpPMOIapbl MOJIEPKUBATh
OJIMHAKOBOM M HEWU3MEHHOW. ['paiyupoBKY TEPMOIIEKTPUUECKUX TEPMOMETPOB
NPOU3BOAAT OOBIUHO IpU Temreparype cBoOOAHBIX KOHLOB 0°C. I'pamxynpoBouHbIE
TaOMUIB! U1 CTAHAAPTHBIX TEPMOIAp TAK)KE COCTABJICHBI MPU YCIOBHUHM PaBEHCTBA
temneparypbl  cBoOomHBIX KOHIIOB  0°C. Ilpum mnpakThdeckoM MpPUMEHEHHUH
TEPMOIIEKTPUUECKMX TEPMOMETPOB TEMIEpaTypa CBOOOJHBIX KOHLIOB TEpMONAphI
00b14HO He paBHa 0°C 1 MO3TOMY HEOOXOAMMO BBOJUTH MOTIPABKY.
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Pucynok 3.6

B 1a6n.3.1 npuBenensl xapaktepucTuku tepmonap B coorserctBuu ¢ 'OCT
6616—74.

Tabnuua 3.1 XapakTepucTUKHU CTaHAAPTHBIX TEPMOTIap



Bepxnuit npeaen

1 TepmoSAC U3MepsEMON
Ul Marepuansl 31€KTPOIOB TeMIepaTypsi oC
TEpPMO-  TepMOIIap . (HpI/IOtp.K.:l o ’ CDATKOB
11apH! 007C, 1, =07C), MB UTEIBLHO  PEMEHHO ’
1 [TnaTunOpOAMiA (10% 0,64 130 1600
[1I1 pous) - IIaTuHA 0
1 [Inatunopoauit (30% 13,81
[1P poausi) — TuiatuHoponuii (6% 160 1800
ponus) (pu 0
t,..=1800 °C)
1 Xpomens (90% Ni+10%
XA Cr) -
100
amomens (94.83% Ni + 4,10 0 1300
2% Al + 2% Mn + 1% Si+ 0.17
Fe)
1 Xpomenb — KOIelb
XK 6,90 600 800
(56% Cu + 44% Ni)
1 Bonbdpampennii (5% 220
BP perns) —Bodbdpampenuii (20% 1,33 0 2500
peHus)

JIist u3MepeHusi BBICOKMX TEMIIEpaTyp UCHOJb3YI0T Tepmonapsl Tunos TIIII,
TIIP u TBP. Tepmonapst u3 6naropoaubix metaioB (TIIIT u TIIP) npumenstoT npu
MU3MEPEHHUAX C TOBBIIICHHOW TOYHOCTHIO.

Jlns ynoGcTBa cTabunm3anuyd TeMIepaTypbl CBOOOIHBIX KOHIIOB HMHOT/IA
TEPMOTApy YAJIUHSIIOT C TOMOIIBIO TaK HA3bIBAEMBIX YJUITMHHUTEIBHBIX IPOBOJIOB,
BBITIOJIHEHHBIX JINOO M3 COOTBETCTBYIOIINX TEPMOIJICKTPOJIHBIX MAaTEPHATIOB, JTUOO0 U3
CHEIMANBHO TMOJ00OpaHHBIX MaTepuasoB, OoJee ICHICBBIX, YEM OJJICKTPOIHBIC, H
YAOBJIETBOPSIIOLINX YCJIOBHIO TEPMOAIEKTPUYECKON HUIACHTUYHOCTH C OCHOBHOM
TEpPMOTMapoi B AMAana3oHe BO3MOXKHBIX TEMIEpaTyp CBOOOIHBIX KOHIIOB (00bIYHO OT 0
no 100 °C). Muave roBopsi, yAJIMHUTEIbHBIE TPOBOAA JAOKHBI UMETh B YKa3aHHOM
MHTEpPBAJIC TEMIIEPATyp TaKYI0 ke 3aBUCUMOCTh TepM0IIC OT Temneparypsbl, Kak U 'y
OCHOBHOM TEPMOTIApBHI.

OCHOBHOI HENOCTATOK TEepMOMNap — 3HAYMUTENbHAs WHEPLHOHHOCTh (B
O0OBIYHON apMaType TMoKa3aTesb TEMJIOBOW MHEPIIMU COCTaBIsE€T HECKOJbKO MHUHYT).
B HacTosimee BpeMsi HM3BECTHBI KOHCTPYKLHMHM MAaJOMHEPLMOHHBIX TepMomnap, y
KOTOPBIX MOKa3aTellb TEIJIOBOW MHEPIIMHU COCTaBIIsIET HE OoJee S c.

TaxoreHepatopsl TMpEeAHA3HAYCHBI JJISI W3MEPEHUS YIJIOBOM CKOPOCTH
BpaIiarnmxcs 00beKToB. POTOp TaxoreHepaTopoB MEXaHUYECKU CBS3BIBAIOT C BAJIOM
HCTIBITYEMOTO JJICKTPOABUTATENS WM WCIIOTHUTEILHOTO MEXaHW3Ma, a 00 yIJIOBOM
CKOpOCTH W CyAsT 110 BbixogHou DJIC reneparopa.



N3  TaxoreneparopoB  HauOoJblliee  PacCHpOCTpaHEHUE  MOJIYUHIIU
TaxOT€HEePaTOPhl MOCTOSIHHOTO TOKA, BBIITYCKAEMBbIE C MOCTOSIHHBIMUA MarHUTaMu JIM0O
C HEe3aBHCHUMBIM BO30yxaeHueMm. OO0IacTh WX MPUMEHEHHUs BechbMa pa3zHOOOpasHa:
NPELU3UOHHBIE TAXON€HEPATOpPbl IOCTOSHHOTO TOKA HCIIOJIB3YIOTCS B aBUALUH,
CYyIOCTPOCHUHU, CTAHKOCTPOCHHH, METATyPrU4ecKoil W  JIpyrux  OTpacisax
IPOMBIIUIEHHOCTH. K mnpeumymiecTBaM 3TUX JAaTYUKOB OTHOCAT JIOCTATOYHO
BBICOKYIO TOYHOCTh M HaJH4YK€ BBIXOJAHOTO CUTHaja MOCTOSIHHOTO TOKa, YAOOHOIO
Ui nocnenyoomei o0paboTku. OCHOBHBIM HEAOCTAaTKOM 3THX TaXOIr€HEpaTopoB
ABJIAETCS HAJIM4YME KOJUIEKTOPHO-IIETOYHOIO Y3J1d, CHMJKAIOIIETO HAaJEeKHOCTh
paboTHI M TOJITOBEYHOCTH IPE0Opa30BaTEIs.

CI/IHXpOHHHe TaxXorcHepaTopbl UMCIOT MAJIO€ BHYTPCHHCC COIIPOTHBIICHHUC,
YTO IO3BOJICT IOJIYUYUTDb OT HUX OOCTATOYHO OobIIHE MOIIHOCTH. HpI/I N3MCHCHHNU
YaCTOTbI BpaliCHHA pPOTOpa B CHHXPOHHBIX MaAllMHAX MHW3MCHACTCA HE TOJIBKO
AMIUIMTYJJa BBIXOJHOI'O HAIIPsKCHHUA, HO M €TI0 YaCTOTaA. baar oJaps MEXaHUYECKOM
YCTOI\/'IIII/IBOCTI/I CHUHXPOHHBIC TaxXxOI'CHCPATOPbI HAIIIM IIPHMCHCHHUC B TpaMBasiX,
JJOKOMOTHBAxX, KpaHOBOM XO3SMCTBE U Ap.

ACHHXpPOHHBIE TaXxOT€HEPaTOpbl MO KOHCTPYKIMH MOAOOHBI JBYX(ha3HbIM
ACMHXPOHHBIM JBUTATENIIM. VIX pOTOpBI OOBIYHO BBHINOJHSIOT B BUJIE€ TOHKOCTEHHOI'O
METAJTMICCKOTO IMIIHHAPA. /[Be 0OMOTKHM cTaTopa TaxoreHepaTopa CIBUHYTH Ha 90°
OTHOCUTENBHO ApYyT Apyra. K ogHON 0OMOTKE MOABOAAT HANPSDKEHHUE MUTAHHS, a C
u3MmepurenabHot oOMoTku cHumart JJ[C. Ilpu nonaye HampsKEHUsT NUTAHUS
MOCTOSIHHOM BEJIMYMHBI M YaCTOTHI IMyJbCUPYIOUIUH MarHUTHBIM TOTOK, Nepecekas
pPOTOpP, MHAYKTUPYET B U3MepuTenbHONH 00MoTke DJ[C, mponopiroHaIbHy0 yTI0BOM
CKOPOCTH W POTOpa, MPUBOJUMOTO B JBM)KEHHE KOHTPOJUPYEMOW MAIIMHOW WM
MexaHu3MOM. OCHOBHOE JTOCTOMHCTBO ACHHXPOHHBIX TaXOI€HEPATOPOB COCTOMUT B
TOM, 4YTO HE3aBHCHUMO OT 4acTOThl BpaiieHusi poropa 3JIC mepeMeHHOTro TOKa Ha
BBIXO/IE TAKOTO TaXOI'€HEPATOPa UMEET MOCTOSHHYIO YacTOTY.

K ocHOBHBIM HCAOCTAaTKaM TaXOI'CHCPATOPOB OTHOCAT OFpaHI/I‘{CHHBIﬁ
YaCTOTHBIN AuarasoH HU3MCPACMbBIX BCJIIMYHH. B MOCJIICAHUC T'OAbI TAXOI'CHCPATOPLI
INOCTCIICHHO BBITCCHAKTCA (I)OTOI/IMHYJ'IBCHBIMI/I U WHAYKOWUOHHBIMW OJaTYUKAMH, a
TAKKC CIICOHUAJIbHBIMU HHTCIIICKTYAJIbHBIMU Hp€06pa30BaTeHSIMI/I — II_[I/I(bpaTopaMI/I
YTJIOBOTO IICPCMCUICHUA (HOJIO)KCHI/ISI).

B ¢doToummynbcHBIX JaTYMKaxX HUMITYJbChl B ONTORJIEKTPOHHOM TMape
UCTOYHHUK U3IYUYEHHs] — MPUEMHUK H3JIy4eHHus (CBEeToIuo] — GoronpeoOpa3zoBaTeb)
CO3MTAIOTCSI TPU TIOMOIIM JAWCKOB C TPOPE3SIMU WM OTBEPCTHAMH, B HEKOTOPHIX
OpUBOJAaX TMPHUMEHSIOT Bpallalolyecs JeTald MalMH. B mogasnsionieM
OONBIIMHCTBE MH(PATOPOB  TMOJOXKEHHUS TaKKe HCHOJIB3YIOT B  KadyecTBE
qyBCTBHUTEILHOTO JIEMEHTA ONTO3IEKTPOHHYIO apy.

NMnynbChl  MHIYKIMOHHBIX  JATYMKOB  CO3JAIOTCA  MOJ  BIUSHUEM
IIyJIbCUPYIOLIETO WM 3HAKOIIEPEMEHHOI'0 MAarHUTHOTO IIOTOKa. B kauecTBe Telna,
MOJYJIUPYIOILIEr0  TMOTOK, CIyXaT CHelualibHble 3yOdarble Kojieca  JIOO
Bpalarouecs: eppoMarHiTHbIE JETau MallnH.



B npe3oanexTpuueckux npeodpa3oBaTeNsiX UCOIb3yeTcs 3PPEKT NosaBIeHUS
NEKTPUUECKUX 3apsiIOB HA TOBEPXHOCTH HEKOTOPBIX KPUCTAJUIOB (KBapll, TYpMaJHH,
CETHETOBA COJIb U JP.) MO/ BIUSHUEM MEXaHHYECKUX HAMpPSKEHUMN.
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Pucynok 3.7

YCTpoiCTBO  MBbE303JICKTPUYECKOTO  MpeoOpa3oBaTes Uil U3MEPEHUS
IIEPEMEHHOr0 JaBJICHWS Ta3a MoKa3aHo Ha pucyHke 3.7. JlaBinenue P uyepes
METaJNIMYeCKyt0 MeMOpaHy 1 mepemaercd Ha 3axaTble MEXAY METaNIMYeCKUMHU
npokiaakamMu 2 kBapieBbie miactuHku 3. [lapuk 4 crmocoOCTBYeT paBHOMEPHOMY
pacrpeaeeHuio JaBJI€HUs 10 IOBEPXHOCTHM KBAPLEBBIX IUIACTHHOK. CpenHss
IIPOKJIAJKAa COEJUHEHA C BBIBOJAOM S, MPOXOMSIIMM Yepe3 BTYJIKY U3 XOPOLIErO
M30JSIMOHHOrO Marepuana. [lpu Bo3gercTBuM AaBieHuss P mexay BBIBOJIOM S5 U
KOPITyCOM IpeoOpa3oBaTesisi BO3SHUKAET Pa3HOCTh MOTEHIIMAIOB

U =2Q /(Cy + Co) =2 k's-p/(Cyy + Cy),
riae Q — 3aps/, BOSHUKAIOIINK Ha TUTACTHHKE KBapIa;
C,, — eMKOCTh MpeoOpa3oBaTels;

Co— €MKOCTh MPOBOJIOB M BXOJHOM IIeTIH MPUOOpa, U3MEPSIONIETO Pa3HOCTh
MOTEHIINAJIOB;

K — Ibe302JIEKTPHUYECKUI MOTYJTh KBapIIa;
S — IIoUIa/ib MOBEPXHOCTU MEMOPAHBI, OJIBEP)KEHHAS 1aBJICHUIO.

I[Io pasnoctn mnoreHmmanioB U cymdar o 3HadeHuW JasieHus P. B
MbE303JIEKTPUUECKUX MPeoOpa3oBaTesax TJIaBHBIM O0pa3oM MNPUMEHSIOT KBapll, Y
KOTOPOTO MBbE30JIEKTPUUECKUE CBOWCTBA COYETAKOTCA C BBICOKOW MEXaHUYECKOU
IIPOYHOCTHIO U BBICOKMMHM M3OJSILIMOHHBIMHA Kau€CTBaMU, & TAKKE C HE3aBUCHUMOCTBIO
MbE303JICKTPUYECKOM XapaKTEPUCTUKA OT TEMIIEpAaTypbl B IIMPOKUX IpEAeNax.
Hcronp3yroT Takxke MOJSPU30BAHHYIO KEpaMUKy W3 TUTaHaTa Oapus, TUTaHaTa |
UpKOHaTa CBUHIA. [Ibe303JEKTpUUECKHEe MAaTYUKH OOBIYHO TPUMEHSIOT IS
U3MEpPEeHUN  OBICTPONPOTEKAIOMINX JWHAMUYECKHX IMPOLIECCOB MPHU  YIAPHBIX
Harpys3kax, BUOpaIusaxX, IepeMEHHBIX YCUIUAX U T.]I.



KoHnTpoJibHBIE BONIPOCHI

1. B dyem paznuume MEXIy NapaMeTPUYECKUMHU M T€HEepPaTOPHBIMU
npeoOpazoBaTeIsIMu?

2. Kakme TtepmomnpeoOpa3oBaTen BaM H3BeCTHBI? OmHIIUTE HX
KOHCTPYKITHIO ¥ TIPUHIIUAI JEHCTBUS.

3. Hns m3mepeHus (KOHTPOJISA) KaKMX BEIMYHH MOTYT MPUMEHSTHCS
WHIYKTUBHBIC U €MKOCTHBIE MaTYMKW? ONMHUIINTE UX KOHCTPYKIIUIO ¥ TIPUHITHII
JIEUCTBUSL.

4, Kakue npeoOpazoBaTeau MPUMEHSIOTCS TSI U3MEPEHUS YTIIOBBIX
nepeMereHuin?

ILnan NPAKTHYCCKOI'0 3aHATUSA

1. Jlns 3agaHHOTO TpENoAaBaTeNeM TEXHOJIOTHYECKOTO OOBEKTa
(MpOU3BOJICTBA) TPOU3ZBECTH BHIOOP COOTBETCTBYIOMIMX H3MEPUTEIBHBIX
npeoOpa3oBaTese (JaTYUKOB).

2. OOocHOBaTh BBHIOOp THUIMA W UCHOJHCHHS HW3MEPHUTEIHHBIX
npeoOpa3oBaTeNeH.
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Konrpoabusbie 3axanus niast CPC [1-8]



1. IloaroroBUTh OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

2. llpoaHanu3upoBaTh COBPEMEHHOE COCTOSIHHE W TIEPCIICKTHUBEI
pa3BUTHs H3MEPUTEIBHBIX TpeoOpa3oBareniell TeMIepaTypbl, IaBICHUS,
YIJIOBOTO W JIMHEWHOTO TMIEPEMENIEHHUs, pacxoja KUJIKOCTEH, YPOBHSA
JKUIKOCTEU U CBHIITYyYHX MacC.

OriaBjieHue


http://lib.kstu.kz:8300/tb/books/%40Element%40i_i_ustrojstva_avtomatizatcii/PRACT/Prakts.htm#top

IIpakTuyeckas padora Ned
AHaJIu3 pesieiiHO-KOHTAKTHBIX CXeM ABTOMATHKHU

I_Ie.]'[b paﬁoTbI: HN3YUCHUC CXCEMOTCXHUKH  THUIIOBBIX pCHCﬁHbIX CXECM,
MMOJYYCHUC IMPAKTHUYCCKHUX HABBIKOB adHalIM3d, CHMHTC3a W MHHHMH3AllUH peHeﬁHO-
KOHTAKTHBIX CXE€M aBTOMATHKH, OCBOCHHC OCHOBHBIX ITPUHIIUIIOB IIEPEBOAA peﬂeﬁHo-
KOHTAaKTHBIX CXEM Ha OSCKOHTAKTHEIE.

Oo0mmue ceeaeHus

DJIEKTPOMArHUTHbBIE pene (OMP) PEACTaBISIOT coboit
AIIEKTPOMEXAaHUYECKHUE KOHTAKTHBIE YCTPOMCTBa, MPEOOpa3yrolive yHpaBIISIONIHMA
AIIEKTPUYECKHI TOK B MAarHUTHOE I0JIE, KOTOPOE OKa3bIBAE€T CUIIOBOE CKauKOOOpa3HOe
BO3JICCTBUE HA IMOABMKHOE HAMArHWUYEHHOE TEJI0, MEXAHWYECKU CBSI3aHHOE C
ANEKTPUUECKUM KOHTAaKTOM pelie WU SBISIONIIEECS TOJBIKHOM YacThiO ATOTO
KOHTakTa. [Ipy BO3HMKHOBEHMHM yHpaBistomero Ttoka B OMP  mpoucxoaut
CKaYK00Opa3Hoe cpabaTbIBaHME KOHTAKTa, KOTOPBIA U3 PA30MKHYTOTO (3aMKHYTOTO)
COCTOSIHUS 4Yepe3 3aMbIKaHHEe (Pa3MbIKaHHE) MEPEXOAUT B 3aMKHYTOE (PA30MKHYTOE)
COCTOSIHHE.

B pa3oMKHYTOM COCTOSSHUM KOHTAKT MMEET BUIAMMBIA PAa3pbIB C BBICOKOU
IEKTPUYECKOW IPOYHOCTBIO M KOHTAKTHBIM  CONPOTHUBICHUEM Ha YPOBHE
IIOBEPXHOCTHOTO CONPOTHUBJIEHUS JJIEMEHTOB KOHCTPYKIMM pene. B 3aMKHyTOM
COCTOSIHUM IIEPEXOJHOE CONMPOTUBIICHUE MEXAHNYECKOTO KOHTAKTA, BBIIIOJIHEHHOTO W3
COOTBETCTBYIOIIUX MAaTEPHUAJIOB, COCTABIAET €IUHUIBI — JecaTku MOM, a najeHue
HaNpsDKEHHUSI HA KOHTAKTE AK€ NMPU MPOTEKAHWM TOKA CUJIOM B JECATKH aMmIep He
npesbimaet 100 ...200 mB.

Ha pabGoty xontakToB OMP, momumo ympaBisioniei 3J1eKTpOMarHUTHOU
CHJIbI, CYIIECTBEHHOE BIIMSHUE OKAa3bIBAIOT TaKXKe CUJIBl YIpyrou medopmanuu
KOHTAKTHBIX 3JIEMEHTOB W/WIN CHEIHalbHOW (BO3BPAaTHOM) MPY>KUHBI, KOTOPHIC B
npoiiecce cpabaThIBaHUS pelie MPENATCTBYIOT ACHCTBUIO AIEKTPOMATHUTHOM CHJIBI, a
B €€ OTCYTCTBHUE CIIOCOOCTBYIOT BO3BPAILIEHNIO KOHTAKTOB B MCXOJHOE COCTOsIHUE. B
HEKOTOPBIX KOHCTPYKUUAX DMP paboTy ynpyrux cuil JONOJHSET WU 3aMEHSIET CUIIa
TSKECTHU, IEUCTBYIONIAS HA MACCUBHBIC ITOJIBUKHBIE JETAJIN PEIC.

[Ipu 3amMbIKaHUM UM Pa3MBIKAHUU AJEKTPUUECKU HArpyKEHHOTO KOHTAKTa B
MEKKOHTAKTHOM NPOMEXYTKE IPAKTUYECKH BCETJa BO3HUKAET DSJIEKTPUYECKUN
paspsl, B3aUMOJICHCTBYIOIIMKA € 00JIaCTbIO KOHTAaKTUPYEMOW TOBEPXHOCTHU
MaTepualia, 4To TPHBOJUT K ee ayekTpodusuueckomy wu3zHocy. Kpome Toro,
AIIEKTPUYECKHUI paspsia, oOjanas AJIEeKTPONPOBOIMMOCTBIO, YCKOpSET TMpolecce
3aMbIKaHUS M 3aTATMBAET MPOLIECC pa3MbIKaHUS KOHTakTa. Takum obpazom, DMP
ABJISIETCS YCTPOMCTBOM, B KOTOPOM JIEUCTBYIOT 3JICKTPOMArHUTHBIC, KOHTaKTHBIE,
MEXaHUYECKHUE U DIICKTPOPA3PSAHBIC SIBJICHUS.



Konctpykiiuu OMP B 3aBUCHUMOCTHM OT OpPUHIMNA CHUIIOBOTO BO3JEUCTBUSA
MAarHUTHOTO TOJiI Ha TOJBMXKHBIM 3JIEMEHT KOHTaKTa NOAPA3JEIAIOTCS Ha JiBa
OCHOBHBIX BUJA:

e  pele ¢ MarHUTOyMpaBJIIEMbIM SKOPEM WU SIKOPHBIC peie, B
KOTOPBIX TOABM)KHOE MAarHHTOYIPAaBISIEMOE TEIO - SKOPb, KOTOPBIA JIHOO
HECeT Ha ceOe MOABIKHBIM KOHTAKTHBIA JJIEMEHT, JHO00 MEXaHHYECKU
BO3/IEUCTBYET HA HETO MOCPEACTBOM TOJIKATEIISA, TOBOJAKA U T.II. IEPEIAIOIIEero
oprasa,

e pele C MarHuTOyIpaBIsEMbIM KOHTAKTOM, B  KOTOPBIX
MarHUTOYIPABIIIEMbIM TEJIOM SIBJIICTCS CaM IMOJBMKHBIN 3JIEMEHT KOHTaKTa —
repkoH [1,2].

Pene eme pnurenbHOe BpeMsi OyayT OCTaBaThCs OJHUMHU U3 CaMbIX
pPacIpOCTPaHEHHBIX JJIEMEHTOB amMapaTypbl aBTOMAaTUKA U TEIEMEXaHUKU B
Pa3MUYHBIX OTPACISIX MPOMBIIUIEHHOCTH. OJTO CBSI3aHO Kak C TPaJAULMOHHBIMHU
npeuMyllecTBaMu pelie  (BBICOKAsh Harpy3ouyHasi CHOCOOHOCTb, 3HAYUTENbHBIC
neperpy3ouHas CocOOHOCTh M MOMEXO3AIIUIIEHHOCTh U JIP.), TaK U C TOSIBJICHHEM
COBPEMEHHBIX pelie MATOr0 IMOKOJCHWsS, B TOM YHCIE, TBEPAOTEIbHBIX,
CBepXObICTpOAeHCTBYIOMMX U Jp. [3, 4]

Tumnosbie pejieHbIE CXeMbI

Hau6onee IMAPOKOC IPUMCHCHHUC TTIOJTYUUIIN CICAYIOIIUC THUIIOBLIC pCHCﬁHBIC
CXEMBI:

CaMOOJIOKUPOBKU;

B3aUMHOU OJIOKUPOBKH;
HSKOHOMUYHOTO BKIIFOUEHHUS;
UCKPOOE30MacHOTO BKIIOUCHHUS,
3ameieHus (peie BpeMEeHN).

Ok owNE

B cxeme camM0OOIOKHPOBKHU pelie MPU KPATKOBPEMEHHOM 3aMBIKAHUM KHOTIKU
SB1 Ilyck pene cpabateiBaeT (pucyHOK 4.1) M CBOMM 3aMBIKAIOIIUM KOHTAKTOM
OJIOKUPYET LEeNb MUTAHMS STOM KHOIKH, 0J1arofapsi 4emy MoCIeAyIOIIee OTIyCKaHUE
kHOMKK SB1 He mpuBeneT K OTKIIOUEHUIO penie. [ oTKIoueHns peie Heo0X0IMMO
paszopBaTh OOLIYIO IIENb MUTaHUS HaKaThueM KHomKu SB2.
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Pucynok 4.1 — Penelinas cxema caM0OJI0KHUPOBKHU



Cxema B3auMHOI OJOKMPOBKH, MOKa3aHHAs HAa pUCyHKe 4.2, HE JOIyCKaeT
OJIHOBPEMEHHOTO BKJIIOUEHHMSI pelie, TaK Kak B LEMb OOMOTKH KaXKJOT0 peJie BBEACH
pa3MBIKAIONIM KOHTAaKT JApyroro peje. HeoOXoauMOCTh B3aWMHON OJIOKUPOBKH
BCTPEYAETCS B CXEMax, MPEJOXPaHSIOLINX OT BO3MOXHOU aBapuu. Hampumep, oHO
pene CIyXWT M1 BKJIIOYEHHs JBUraTeiii B IPSMOM HaIPaBICHHHM BpAILLCHHS, a
Jpyroe — Ha peBepc.
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Pucynox 4.2 — Peneiinas cxema B3auMHOW OJIOKUPOBKU

Ha pucynke 4.3 nmoka3zansl cxeMa U rpadKk 5KOHOMUYHOTO BKJIFOUEHHUSI pelie.
Ecnn B 0OBIMHBIX CXeMax pene cpabaThIBaeT NpU HaNpsuKeHHU cpabareiBaHust Ug, U
OCTAeTCsl B 3TOM COCTOSIHMM MPU TAKOM HAIPSLDKEHHUM 3a CUET LENU CaMOOJIOKUPOBKH,
TO B PacCMaTPUBAEMOM CXeMe pelie, cpabaThiBaroniee Takke NpH HanpsukeHuu U,
npu oTiyckanuu KHONKU SB1 ocTaeTcst B paboueM COCTOSTHUM 4Yepe3 IeTb Pe3ncTopa
R npu nanpsokenun U,,.
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Pucynok 4.3 — Cxema 1 rpadyik SJKOHOMHUYHOTO BKIIFOUEHHUS peie

Ha rpaduxe Bumno, yro Ug,> U, mosroMy u mnorpebiieHHE SHEPIUU B
pabodeM COCTOSIHUM pejie HAMHOTO MEHbIIe, YeM B paHEe pPAaCCMOTPEHHBIX CXEMax.
HeobOxonumeiM ycioBueM pabotsl cxemsl sBugercs Up,> U, B IPOTMBHOM cily4ae
IpH OTITyCKaHuU KHOMIKU SB1 pese OyaeT oTKIoYaThCs.



OtnuuuTenpHass 0COOCHHOCTh CXEMBl MCKPOOE30IacCHOTO BKJIIOUCHHUS perie,
IIMPOKO TMPUMEHSIONIEHCS B pa3IMYHOM PYJHUYHOM W IIAXTHOW amnmaparype
aproMartuzanuu (pucyHok 4.4), 3akiroyaercss B TOM, 4YTO LIE€Mb MUTaHUSA peJe
OCYIIECTBISETCS  MCKpoOe3omacHbIM  HampspkeHueM Uy,  MckpoOesomnacHbie
nmapaMeTphbl MW THUTAHUS JOCTUTAIOTCA BhIMOJHEHHEM oOMmoTku Il mpoBomom
BBICOKOTO  YJIEJIBHOTO COMPOTUBICHHUS WM BKJIIOYEHHEM B LENb [HUTaHUS
OTPaHUYUTENILHOTO pe3uctopa R2. B HCX0AHOM MONOKEHUH TP MMOJJAHHOM MTUTAaHUU
pene K ne paboraer, Tak kak Ug,> U,,. IIpu naxxarun xkaonku SB1 pene cpabarsiBaeT
U OCTAaeTCs BO BKIIOYEHHOM cOCTOsAHUM. IIpu 5TOM BBINONHAETCA cooTHOMIEHUE Ugp>
U,> U, Yepes 0OMOTKY pelle NpOTEKAET OIHONOIYNEPUOAHBIA MOCTOSHHBIN TOK,
BTOPOM TOJIYTIEPHO 3aKOPAYMUBACTCS B IIEMH MCKPOOE30TaCHOTO HAMPSIKCHUS Yepes
muon VD1. ConpotuBieHrne 0OMOTKH pelie OTHOMOIYIIEPUOTHOMY TOKY MaJio U pelie
paboTaeT yCTOHYHBO.
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Pucynok 4.4 — Cxema uCKpo0O€3011acHOTO BKIIIOUEHUS peie

T

[Ipu Haxatuu kHONKU SB2 conmpoTuBieHME OOMOTKH peje Il IEPEMEHHOIO
TOKAa BO3PACTAET, PeJi€ OTKIYACTCA U CXEMa BO3BPALIAETCS B UCXOIHOE IOJIOKEHUE.
CrnemyeT oTMeTHTB, 9TO Koraa padotaet pene K, nmox VD1 mepeBoauT ero B pexum
3ameyieHus1 — pesie Bpemenu (3a cuet BJIC caMOMHAYKIMU, KOTOpas ACHCTBYET OT
OJTHOTIOJTYTIEPHOTHOTO TOKa B OOMOTKE), YTO TPEIOTBPAIAeT BUOPAIIUIO SKOPS pelie.
VBenuueHne BpeMeHH cpabarpiBaHUS WM OTIyckanus OMP MokHO mocTthyb
BKJIFOYCHUEM PEJIE B CXEMBbI, U3MEHSIONINE CKOPOCTh HAPACTAHUS WM CHAJaHUs TOKa
B €r0 OOMOTKE.

Ha pucynke 4.5 mnokazaHa cxema 3aMe[UIeHUsT CpaOaThIBaHUS pele ¢
MOMOIIBI0 IIYHTHPOBAHUS €ro OOMOTKH KOHJEHcaTopoM. B 3ToM ciyuae mpu
3aMBIKaHUH KJTF0Ya 3aps]l KOHJIEHCATOpa MPOUCXOAUT 32 OMPEACICHHBIN MPOMEKYTOK
BpeMeHU. HanpspkeHne Ha KOHJIGHCATOpe IIOCTENEHHO BO3pacTaeT, a Bpems
cpabaTbIBaHUs peJie YBEIMYMBACTCA, 9Ta CXeMa TaKKe YBEIWYMBAET W BpeMs
OTIYCKaHMs, TIOCKOJBKY SIKOPb HEKOTOPOE BpPEMsI OCTAETCA MPUTAHYTHIM 32 CYET
HHEPrUH, HAKOIUICHHOW B KOHJIEHCATOPE.
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Pucynox 4.5 — Cxema 3ameyieHus cpabaTbiBaHUS perie



B cxeme Ha pucynke 4.6 BpeMsl OTIYCKaHHUs PEJI€ YBEIMYHMBACTCA 3a CUET
TOr0, 4YTO IPpU pa3MbIKAHUM KIKOYa B LENH, COCTOSLIEM W3 MapauieIbHOTO
COCIUHEHHS OOMOTKM pelie, KOHAEHcaTopa U PE3UCTOpa, HEKOTOpPOe Bpems
COXpaHSETCS TOK pa3psia KOHIEHCATOpa.

SB1

Pucynoxk 4.6 — Cxema yBenWUYE€HUSI BPEMEHU OTITY CKaHUS Pejie

Yto0BI IEpeXOIHBIN MPOIIECC B 3TOU LETH MMEN allepHOIAYSCKU XapaKTep,
MPUMEHSIOT JTOCTATOYHO OOJBIIYI0O €MKOCTh KOHACHCAaTopa W OOJBIIOE 3HAYCHHE
COIIPOTUBIICHUS PE3UCTOPA.

Cunre3 u MHUHHUMHU3AIIUA peﬂeﬁHO-KOHTaKTHLIX CXEeM

IIpy npoexTHpOBaHUM 3JIEMEHTOB MU YCTPONCTB aBTOMAaTH3aLUU, CHUCTEM
JIOTUYECKOTO  YIPaBJICHUS  BO3MOXKHO IOCTPOEHHWE OECKOHTAKTHOW  CXEMBI
YIPABJICHHUS] HA OCHOBE CYILIECTBYIOLIETO PEIECHHO-KOHTAKTHOTO BapUaHTa CXEMbI [7]
aub0  MPOBEAEHUE  HEMOCPEJACTBEHHOTO  CHUHTE3a  YCTPOWCTBA  JIOTMUECKOTO
ynpaBieHust (pelelHO-KOHTAKTHOM WM OECKOHTAKTHOM) Ha OCHOBE 3aJaHHBIX
YCJIOBHUI TEXHOJOTUYECKOTO MpoLiecca.

[Ipn cuHTE3€ JOTMYECKHX CXEM YNPABICHUS PEKOMEHIYETCS CIIEAyronas
IIOCJIEI0OBATENbHOCTD JIENCTBUM:

Oran 1 — CocraBieHue TaOaUIBI UCTUHHOCTH. OCHOBHas II€Jib dTamna —
dbopmanuzanus 3aiaHus, B IPOIecce KOTOPOU HYHO MPOAyMaTh 3HaYeHUE (HYHKIIUU
JUIST KaKIOM KOMOWHAIMM 3HAYEHUW apryMeHToB. PesynpTaT sTama — Tabnuia
WCTUHHOCTH, HEOJTHO3HAYHOE TOJIKOBAaHHUE KOTOpOW HEBO3MOKHO. Hanbonee TpyaHo
oOHapyKMBaeMble OIIMOKM BO3HHMKAIOT UMEHHO Ha JTane (opmanu3anuu. TOIbKO
ecny TaONMIa W3-3a 3HAYMTEIIBHOTO YHCIIa TEPEMEHHBIX OKa3bIBACTCS CIIUIITKOM
IPOMO3JAKON WM ecli (YHKIUS TpOocTa U CMBICT €€ aOCOJIOTHO SCEH, MOXKHO
HAYMHATH MPSAMO C HAMMCAHUS aHAIUTUYECKON (POPMYIIBI.

Ortan 2 — Jloonpeaenenue Tadauipl ncTUHHOCTU. Eciin pyHKkuus onpenenena
HE Ha Bcex Habopax apryMEHTOB, TO HYKHO JIMKBUAMPOBATb HEOJHO3HAUYHOCTH
Tabmuupl. [Ipy Maom 4dncie HeONmpeIeNeHHbIX 3HAYEHUI HEOOXOANMO pacCMOTPETh
HECKOJIBKO BapuaHTOB. Eciau ke uMciao Oe3pa3auyHbIX 3HAUYEHUH WIM CaMHX
apryMEHTOB BEJMKO, TO, BO3MOXHO, NPUAETCS AOONPEAENATh (PYHKIHMIO BCEMHU
HYJISIMU WM BCEMM €JUHMIIAMU — TaK, YTOOBI B PE3yJIbTaTE YMEHBIINTh KOJIUYECTBO
YJICHOB COBEPIICHHOW JIM3bIOHKTUBHOW HOopMmanbHOW Qopmbl CAH® (mbo
COBEpIICHHON KOHBIOHKTUBHON HOpManbHOU (opmbl CKH®) npsimoit dyHKumu wim
€€ UHBEPCHUM.



Oran 3 — Cocrapnenne CAH® (CKH®). Ilo momHOCTBIO ompeneseHHON
tabmuue wuctuHHoctu cocrasisgercs CAH® (CKH®). Ecnu paccmartpuBaetcs
HECKOJIbKO BapHaHTOB JIOOTPEAETICHHSI UM €CIU €CTh BEPOSTHOCTb, YTO MHBEPCHUS
bynkun OyzneT peanu3oBbIBaTbCA Jydllle, TO B JajibHedmeidl pabore OymyT
y4acTBoBaTh HeCK0JIbKO BapuanTtoB C/IH® (CKHD).

Oran 4 — Munummzauua CHH® (CKH®). CymHocTh MHHMMH3ALWU
3aKJII0YACTCS B HAXOXKJICHUM Haubojee ONTUMAIbHOTO BapHaHTa CXEMBI C
MUHUMAaJIbHBIM YHUCJIOM MCIOJIb3yEMbIX 3JieMeHTOB. MunumusupoBate CIH®
(CKH®) MoxHO mI00BIMH JOCTYMHBIMH METOAAMH: C MoMolibio kKapT Kapho,
nuarpamMM Beitdya 1u60 Ha OCHOBE M3BECTHBIX aKCHOM, TEOPEM M TOXKAECCTB alTreOphI
joruk [6,8,9].

K MMOCJIICAHUM OTHOCAT, B TOM YHUCJIC, CJICAYIOIHNC JIOTHYCCKUC BBIPAKCHUS:

a+b=ab. a-b=a+b.

a+&=1ﬁb&zm
a+l=1.a-1=a-:
a+ab:a;a+ib:a+b;
a(a+tb)=a.ara.-b=a+b.

ab+ab=a®b

Oran 5 — Texuwuueckas peammzamuss CAH® (CKH®). Ha stom osrame
HEOOXOJMMO pean30BaTh TOJYYUBIIMECS JIU3BIOHKTUBHBIE (KOHBIOHKTHUBHEIC)
dbopMbl Ha Oa3e 3apaHee BBHIOpPAHHOW CEpPUM MUKPOCXEM, COAEpIKAIleH JIOTMYECKUe
anemeHThl. [IpeamoureHue cieayeT OTAaBaTh BapUaHTaAM PEATU3ALMUHU JIOTUYECKHX
¢byukmii Ha anementax U-HE, UJIN-HE, HE u Uckmouaromee NN, nomyuuBimx

pacnpocTpaHeHHe B pa3NUYHBIX cepusix uppoBbix Mukpocxem (kak TTJIHI, tak u
KMJIT).

Oran 6 — OnTumuzanmss Jorudeckod cxembl. (Crenyer  OLEHUTH
JBOMCTBEHHBII BapUaHT JIOTUYECKOM CXEMBI C YYE€TOM HM3MEHEHHs KOJMYECTBA
BXOJHBIX M BBIXOJHBIX WHBEPTOPOB. [lombITaTbCsi HANUTH TaKyl JEKOMIIO3ULIUAIO
GyHKIMM, 4YTOOBI KaXIbld (parMeHT TOJYyYEHHOTO pa3JIOKEHUs 3aBUCEN OT
MEHBIIIETO YHUCJIa apryMEHTOB, HeXelu ucxoiHas ¢yHkius. PexomeHnayercs
BBITOJIHATH 3TO Pa3IMYHBIMUA CIIOCOOAMH.

W3 mnonydeHHbIX Ha 3Tanax 5-6 BapuaHTOB cieayeT BbIOpaTh HauOoliee
MOAXOJSAIMNA C TOUKU 3pEHMS TOCTaBIECHHOM 1emnu [8,9].



KoHnTpoJibHBIE BONIPOCHI

1. Yro mnpexacraBusier coboi snexkTpoMarHutHoe pene? Kakwue
KOHCTpyKIMK OMP nosryuunnm pacpoctpaHeHue?

2. Kakue TumnoBbie peneiiHble CXeMbl MPUMEHSIOT B YCTPOMCTBax
aBTOMATUKU U TeJIEMEXaHUKU?

3. Kakue snekrpuyeckue MeToabl 0Opa3oBaHUsI pelie BPEMEHU Ha
ocHOoBe DMP Bam H3BECTHBI?

4. Kakue MeTOHAbl JIOTMYECKOTO CHHTE3a AUCKPETHBIX YCTPOHCTB
Bawm u3BectHb1? B uem oHHM 3aKirodaroTcs?

5. Kakue ocHOBHBIE aKCHOMBI, TEOPEMbI M TOXIECTBA aireOpsbl
JIOTHKY TOJYYHIN PaclipocTpaHeHue?

6. Kakas mnocrnenoBaTenbHOCTh JCHCTBUN PEKOMEHAYETCS MpHU
CUHTE3€ JIOTUYECKUX CXEM yTpaBIICHUA?

Ili1aH NpaKTH4YeCKOro 3aHATHS

1. Tlo 3amaHHBIM mpernoaaBaTelieM yCJIOBUSM pa3padoTaTh pereiHo-
KOHTAKTHYIO CXEMY YCTPOWUCTBA aBTOMATHUKH.

2. Ilo 3amaHHBIM mpenojaBaTeieM YCIOBHUSIM TIPOBECTH CHHTE3
JIOTHYECKOTO yCTPOKWCTBA aBTOMATHKH.

Pexomenayemas Jiureparypa

1. Manamenko A. DIeKTpOMarHWTHBIC pene // DIeKTPOHHBIC
komnoneHTsl. —2003. - Ne7. — C.17-29.

2. Urmosckmit W.I'., Bmamumupo I'.B. ChopaBouHuk 110
C1a00TOYHBIM DJIEKTPUUECKUM pelle. — 3-¢ |34, mepepad. m gom. — JL.:
Oueproaromuzaar, 1990. — 560 c.: un.

3. TI'pumuma A. MHKpPOdIEKTPOMEXaHHUUECKHUE pele: TEXHOJIOTHUS
onmmxaiiero Oymymiero // OnekrporHbie KoMnoHeHThl. — 2003. — Ne7. — C.38-
40.

4. JleontbeB M. CunoBble pese // DIEKTPOHHbIE KOMIIOHEHTHI. —
2003. — Ne2. — C.62-67.

5. Hemun B.B. JlaGoparopHblii NpakTUKyM MO pyJHUYHOU
aBTOMAaTHKE U TeJlemMexaHuke: Yueb.mocooue. — M.: Heapa, 1981. — 236 c.: ui.

6. TopbaueB I''H., Uarubirua E.E. [lpombiniuieHHast 371€KTpOHMKA!
VYue6. mis BY3oB / Tlog pen. B.A.JlaOynmioBa. — M.: DHeproatomusaat, 1988.
C.134-169.

/. ®emmn Bb.H. ABToMaruzanusi NPOMBIIIJICHHBIX YCTAaHOBOK H
TEXHO-JIOTUYECKUX KOMILIEKCOB: Yuel. mocobue. Kaparanma: Kapl'TVY, 2000.
C.6-18.

8. Tloremkun U.C. OdyHKmoHambHbIE Y36l HUGPOBOH aBTOMATHKH.
— M.: Dueproatomuzaat, 1988. C.10-45.

9. Ilyxameckmii [I'.M., HosocembmeBa T.SI. IlpoekTupoBanue
JUCKPETHBIX YCTPONCTB HA MHTETPaIbHBIX MUKpocxemax: CrpaBouHUK. — M.:
Panuo u cBs3p, 1990. C.5-33.



KonTpoabusbie 3aganus ajasi CPC [1-9]

1. TloaroroBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

2. llpoaHanu3upoBaTh COBPEMEHHOE COCTOSIHUE U TEPCHEKTHUBBI
Pa3BUTHS MUKPOIJIEKTPOMEXAHUYECKUX PEJIE.

3. Tlo 3amaHHBIM  TpenojaBaTeleM  yCIOBHUSIM  IPOBECTHU
MHHUMM3ALUIO CYLIECTBYIOIIEH pEJIIEMHO-KOHTAKTHOM CXEMbl YCTPOMCTBA
ABTOMATHKHU.

OraBiieHUE

IpakTueckas padora NeS
IIporpammupyembie J10rn4ecKUe KOHTPOJLIEPHI

Heanb paGoTbi: 03HAKOMJICHHE C COBPEMEHHBIMU OOpa3llaMH 3JIEKTPOHHBIX
CpEICTB aBTOMaTH3aL1H, U3y4eHHUe (bYHKIIMOHATBHBIX BO3MOKHOCTEM
MPOMBIIIIEHHBIX KOHTPOJIJIEPOB, IPOTrPAMMHPYEMBIX PElie.

OO0mmue cBeaeHus

B Hacrosiee Bpemsi IUPOKOE paCIpOCTPAHEHUE HA IPOU3BOJACTBE MOJYyUaIOT
npoMblluieHHble  KoHTpoyuiepel u  IIJIK  (mporpamMMmupyembie  JIOTHUECKHE
KOHTpOJUIEpbl Ha 3amajae MOJYy4YWIM Ha3BaHUE «IIPOTPAMMUPYEMBIE DENe»),
peaHa3HAYCHHBIE JIJI1 TPUMEHEHHS B CUCTEMaX aBTOMAaTU3AIUH.

dupma Siemens OblJa OJHUM H3 TMHOHEPOB B 00JIacTH pa3pabOTKU
MPOMBINIIEHHBIX KOHTposuiepoB U [1JIK, HauaB ux maccoBoe mMpou3BOACTBO B 1996
rony. Jlormueckuit Mmogyns LOGO! u3HauanbHO 3ayMbIBAJICA KaK MPOMEKYTOUHOE
3BE€HO MEXJY TPAJAULMOHHBIMU PEJICUHBIMU 3JIEMEHTAMU ABTOMATHUKH (KOHTaKTOPBI,
perne BpeMEHH W T.I.) M MPOrpaMMHUPYyEMBIMH KOHTpoJuiepamMu. B Hem BMecTo
COEJIMHEHHUSI TPOBOJOB JIOJDKHO OBUIO HCIONB30BAaTHCA JIOTMUECKOE COEIWHEHHE
GYyHKIHMI, 0OBIYHO peamnu3yeMbIX anmapaTHO ¢ MOMOIIBI0 OTIACIbHBIX YCcTpoicTB. Ho
B OTVIMYHE OT MPOrPAMMHUPYEMBIX KOHTPOJUIEPOB CIOKHOCTh YCTPOMCTB JOJKHA
ObUTa MO3BOJIAITH pabOTaTh C HUMH TEepCOHANy 0e3 crelnuanbHbIX 3HAHWHA B 001acTu
nporpamMmmupoBanusi. C 3Tou ke 1enpto BBoA nporpammel B LOGO! ocymectBisieTcs
HEIMOCPEACTBEHHO CO BCTPOCHHBIX MHAMKATOPA U KJIABUATYPHI. s MOAKIIOUECHHS K
VMCTOYHUKAM CHUTHAJIOB M HMCHOJIHUTENBbHBIM ycTporcTtBam Moxysm LOGO! mepBbix
MOKOJICHUH uMeNn 6 uian 12 AUCKPETHBIX BXOJOB U 4 WM § NUCKPETHBIX BBIXOJ0B
(Bapmantel Basic um Long cooTBeTCTBEHHO). 3aTeM K AWCKPETHBIM BXOJaM
100aBUIIOCH JIBA AaHAJIOTOBBIX.

B 2001 rony ¢upma Siemens BoimycTmina moayibHbii LOGO!, B koTOpoM
YBEJIIMUEHHUE YUCIIa 00CITY)KUBAEMBIX BXOJIOB M BBIXOJIOB 00ECIIEUUBAETCSI C IIOMOILBIO
JNOTIOJIHUTENIBHBIX ~ MOIyJder pacmupenus. lloakmtoueHne pasHbIX — MOAYJIEH
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pacumpenus k ©0azoBoit monenun LOGO! mo3BoisieT paciupuTb BO3MOXKHOCTHU

KOHTposuiepa. Moynb 3akpervisiercss Ha CTaHAapTHOM MpOoQUILHON IIUHE |
noakirrouaerces k LOGO!

B pacnopspkenuu pa3paboTurka UIMEIOTCS CeIyIOIIHe TUIIBI MOTyJICH:

. nuckpetHblid Moty ib LOGO!DMS;
. aHanorobsiid Moaysib LOGO!AM?2;
. KOMMYHHKaIHOHHBIH Moy b LOGO!CM AS-i.

B monynpHoM Bapuante IIJIK LOGO! (pucynok 5.1) MOXHO peanu3oBath
MAaKCHUMYM C 24 TUCKPETHBIMU M 8 aHAJIOTOBBIMU BXOJIaMH, a Takxke 16 AUCKPETHBIMU
BbixonamMu. Hanpsbkenue nutanus BxonaHbix uened B LOGO! coorBeTcTBYET
HAMPSHKEHUIO MMUTAHUS MOJTYJIsl, KOTOpoe MOXeT ObITh 12/24 B mocTtosHHOTO TOKA, 24
u 230 B nmepemenHoro Toka. Bexoae1 MOryT OBITH TPAH3UCTOPHBIMH HITH PEJICHHBIMU.
Harpy3ounas crioco6HOCTh Tociequux (1o 10 A) oOecnieurBaeT HEMOCPEICTBEHHOE
MOAKJIIOUCHHE IOCTATOYHO MOIIHBIX UCTIOJIHUTEIIBHBIX YCTPONCTB.
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Pucynok 5.1 — Moaynsnsiii LOGO! ¢upmbl Siemens

HoBeie wmonynmu pacmmpenuss nenaror LOGO!  crocoOGHBIM — ObICTpO
pearupoBaTh Ha U3MEHEHHUS U 3aHMMAIOT B JIBa pa3a MeHblle Mecta, ueM cam LOGO!
Kpome  Toro, Kk  TakoMy  MHUKPOKOHTPOJUIEPY  MOXKHO  TMOAKIIOYHUTH
KOMMYHHKAIIMOHHBIE MOJyJU Juiss paboThl B cersix AS-interface, EIB Instabus mmm
LON. CymiecTByIOT U JOTHUYECKUE MOIYJIHM O€3 NUCIUIes W KIAaBUATYpbl, Ojaromaps
4YeMy OHM N04YTH Ha 20 IPOLEHTOB JCLIEBIIE.

I'maBHo# ocobenHocThio [IJIK LOGO! sBaseTcs To, 4TO cXxema pelerHon
aBTOMATHKU COOMpPAETCs U3 MPOrPaMMHO PeaTu30BaHHbIX (YHKIHMOHAIBHBIX OJIOKOB.
B pacnopspkeHnH MmoJb30BaTeNsi MMEETCs BOCEMb JIorMueckux (yHkiuil tuna U,
NJIN u T.11., 60MbIIOE YUCIIO TUIIOB pejie, B TOM YHCIIE, peie ¢ 3aJep KOl BKIIOUESHHUS
U BBIKJIIOUEHHUS, UMIYJIbCHOE pelie, pelie C CaMOOJIOKMPOBKOW, BBIKIIOYATENb C
4acOBBIM MEXaHU3MOM, TAaKTOBBIN T€HEPATOp, KaJIEHaph, YaChl peajIbHOTO BPEMEHHU C
BO3MOKHOCThIO aBTOMaTHYECKOI'0 NIEpexo/ia Ha JIeTHee/3UMHEee BpeMsi U JIp.

[IporpammupoBanue Moaysneit LOGO! MOXET BBINOJIHATHCS C MOMOIIBIO
BCTPOCHHBIX KJIaBHATyphl W juciies. OHO CBOAUTCA K BBIOOPY HEOOXOIMMBIX



(YHKITMOHAIBHBIX OJOKOB, COSAMHEHUIO MX MEXIY COOOM M 3aJaHHI0 TapaMeTpoB
HACTPONKH OJIOKOB (3aJCP’KEK BKIFOUYCHUS/BBIKIIOUCHHS, 3HAUYCHUM CUETUYUKOB U
T.A.). A1 XpaHeHusl ynpaBisloOlIed NporpaMMbl B MOJAYJIE HMMEETCS BCTPOEHHOE
HHEProHE3aBUCUMOE 3aloMHHarouiee ycrpoilctBo. Co3gaHue pe3epBHOM KOMUU
nporpaMmbl, a takxke nepeHoc ee B Japyrue LOGO! moxeT ObITh OCYIIECTBIEH C
MOMOIIbIO CIEIUANBHBIX MOJYJIEH MaMsATH, yCTaHAaBIMBAaeMbIX B HUHTep(dericHoe
rHe30. Moaynu nmaMaTh TaKk W Ha3bIBAIOTCS IO LBETY KOPIyCa — «KENTHIN» U
«kpacHblit». Ilpu wHCHOAB30BaHUM KENTOTO MOIYJS MpOrpaMma MOKET ObITh
cBobogHO mepeHecena u3 Hero B LOGO! m obpatHo. Ecnu ke mporpamma
NIEPEHOCUTCA U3 KPACHOTO MOJYJISI, TO OHA MOKET UCIIOJIHSITHCS TOJIBKO B TOM Cllydae,
€CIM MOAyJb naMATH octaercs BcTaBiieHHbIM B LOGO! KonnpoBanue €€ Ha apyrou
MOAYJb TMaMsSITH HEBO3MOXHO. TakuMm cmocoboMm oOecreuynBaeTcs — 3aluTa
YIPABIISIIOIIEH MPOrpaMMBbl OT HECAHKIIMOHUPOBAHHOTO PA3MHOXKEHUS.

OpnHako BBOJ MpOrpamMMbl C MAHENIW YNPABIECHUS MOXKET OBbITh ONpaBliaH
TOJIBKO JJI1 HEOOMBIIUX MO 00bEMY MPOTpPaMM WJIM B CIIy4ae OCTPOM HEOOXOTUMOCTH
BHECEHHUS KOPPEKTHUB B yKe pabOTAIOIIyI0 TPOrpaMMy HETIOCPEICTBEHHO Ha OOBEKTE.
JInsl OTHOCHUTENBHO CJOKHBIX CXEM OYEBHJHA HEOOXOJAMMOCTb HCIOJIb30BAHUS
nporpammHoro makera LOGO! SoftComfort, koTopbiii 03BOJIsIET pa3pabaThiBaTh B
rpadguueckoit popMe U TOKyMeHTHUpOoBaTh nporpammel A LOGO! Ha komnbloTepe 1
OTJIAXXUBATh HUX B PEXKUME OSMYJSIUUU JIOTUYECKOr0 MOAyJs. BpiOpaHHbIe
GbyHKIMOHANbHBIE OJIOKM MBIIIBIO TEPETACKUBAIOTCS Ha paboyee TMoje, 3areM
COCIMHSIOTCS M MapameTpupytorcs. s xkaxaoro GyHKIMOHAIHLHOTO OJ0Ka MOXKET
ObITh HamMCaH KOMMEHTApWii, KOTOPBIA CYyIIECTBEHHO OOJIETYUT TOHHUMAaHUE
OpUHLMIA paboThl MPOTpaMMbl JIPYroMy TOJB30BATENI0 WIH TOMOXKET CaMOMY
pa3paboTYMKy uepe3 HEKOTOPOE BpeMsl BCIOMHHUTHh COOCTBEHHBIE 3aMbICibl. Ecim 1o
pe3yabTaTaM 3MYJMPOBAHMS KOPPEKTHUPOBKA MPOrpaMMBbI HE TPEOYETCs, TO €€ MOKHO
3arpy3uth B namsitb LOGO! ¢ momoiipio cnenuanbHOro Kadesns, MmogkiIoyaeMoro K
TOMY K€ UHTEpPEHCHOMY THE3/Y, YTO U MOJIYJIH MaMSITH.

Ha pucynke 5.2 mpuBeneH npumep OJOK-CXEMBbI JIOTMUECKOTO YCTPOMCTBA,
BbINoJIHEHHOTO B niporpamme LOGO! SoftComfort.
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Pucynox 5.2 — Ilpumep OIOK-CXeMbl JIOTMYECKOTO  YCTPOWCTBA,

BbInoIHeHHOTO B iporpamme LOGO! SoftComfort

3adacTyio MpU pEeUIeHUM 33Ja4yd aBTOMATU3ALMK BO3HUKAET MOTPEOHOCTH B
KOHTpoJie Temneparypsl. C MOSBICHUEM CIIEIIMATTM3UPOBAHHOTO aHATIOTOBOTO MOTYJIS
LOGO! AM2 Pt 100, npenHa3Ha4€HHOTO ISl HEMOCPEACTBEHHOI'O MOJIKIHOYEHUS
JIBYX TepMOMeETpoB compoTusieHuss Pt 100, mpouecc KOHTpoJis TeMiepaTypbl B
nuarnazone ot —50 mo +200°C 3ametHo ympoiaercs. C nomomipio LOGO! moxHO
o0ecreunTh W PeryJupoBaHuEe TemIeparyphl. Takas 3ajada pemaercs ¢ MOMOIIBIO
0OBIYHOTO JBYXIMO3UIIMOHHOTO PETYISITOPA, PEATU3yeMOro C TIOMOIIbIO TIATUHOBOTO
TEPMOMETpa COMPOTUBIIEHUS, aHasoroBoro Moaysst AM2 Pt 100 u ¢pyHKIMOHATBEHOTO
Omoka «AHanmoroBelii Tpurrep». CUrHanm ¢ BBIXOJIa ATOTO Oyioka OyJeT SBIATHCA
VOPABISIIOIIMM 71l DJIGKTpUYECKOro  HarpeBarens.  KoHEYHO,  KayecTBO
perynupoBanusi OyAeT NajieKko He HAEaJbHbIM, HO JAJI1 MHOTMX NMPUMEHEHUN OHO
MOJKET OKa3aThCsl BIIOJIHE TPUEMIIEMBIM.

B 2003 r. 6b1710 aHOHCUPOBAHO OYEPETHOE TTOKOJICHHUE JTOTUYECKUX MOTyJIeH
LOGO! ¢ 6onee MomHbIM 32-pa3psiaHBIM MPOLIECCOPOM U YCOBEPIICHCTBOBAHHOU
aApXUTEKTYpOWd MpOTrpaMMbl, 4TO OOECIEUMIIO TOYTH JAECCSITUKPATHOE IOBBIIICHUE
OBICTPOJICHCTBUS U COOTBETCTBEHHO 00Jieeé KOPOTKUH ITMKI PabOThl MPOTPaMMBI
MUKpPOKOHTpOJUIepa. YBennueHne oObeMa MmaMATh B JBa pa3a JaeT BO3MOXKHOCTH
UCII0JIb30BaTh B MporpaMme yxke He 56, a 10 130 pyHKIMOHANbHBIX OJIOKOB, a TAKXKe
CHUMAaeT OTPaHUYCHHS HA MAaKCUMaJIbHOE KOJMYECTBO B OJTHOM MporpaMMe TaiMepoB,
CYETUMKOB, YacOB, aHAJIOTOBBIX TPUITEPOB M HEKOTOPHIX IPYrux OJIOKOB. B HOBOM
LOGO! nmpumenén aucmiei 6obliero pazmMepa, B KOTOpoM UMeroTcst 4 cTpoku mo 12
3HAKOMECT B KaxxaoW mpoTtuB 4 cTpok u 10 3HaKOMecT B cTapoMm, UAs yA00CTBa
UCTIOJIb30BaHUSI B TEMHOE BpeMs CyTOK WIM B YCIOBUAX C HEIOCTATOYHBIM
OCBEILIEHUEM HOBBIM OUCIUIENH CHAaOXEH CHUCTEMOM 3aJHell MOJACBETKH. B omHoil
CTPOKE MHCIUIes Tereph MOTYT OBITh OJHOBPEMEHHO OTOOpPaKEHBI M TEKCTOBOE
COOOIIIeHNE, W TEKyIllee 3HaueHWEe BEIMYMHBI, U 3HAYEHUE MapaMeTpa HaCTPOUKH,



KOTOpPOE MOKET OBbITh €IlIe U ONEPATUBHO M3MEHEHO. O0Ilee KOIMUYECTBO TEKCTOBBIX
COOOIIEHH, UCTIOJIB3YEMbIX B OJIHOM mporpamme, yBenuueHo ¢ 5 1o 10. Pacmupensr
BO3MOKHOCTH M pAJia yKe cyllecTByrommx QyHkiuii. He octanocs 6e3 u3MeHeHuit u
nporpamMmmHoe obOecriedeHne. B dyerBeproit Bepcum mnakera LOGO! SoftComfort
YYTEHBI BCE M3MEHEHHMs ammapaTHoro obecreuenus moaynert LOGO! u gobaBneHs
HOBBIE BO3MOYKHOCTH. Tak, IpU CO3/JaHUU NPOrPaMMBbl IIOJIb30BATENb TENEPh MOXKET,
kpome s3bika FBD (pyHkuMoHanbHbIE OJOKOBBIE IUMArpaMMbl), HCIONb30BaTh U
BTOpoi s3bik — LAD (peneiiHO-KOHTakTHbIE cXeMbl). KinaBuim ympaBieHHs
KypcopoM MOTYT OBITh 3a/IeHCTBOBaHbI B IMpOrpaMMe B KauyecTBE BXOJOB, YTO B
HEKOTOPBIX CIy4yasx TMO3BOJIAET OTKA3aTbCsl OT MOJKIIOUEHHUS JOMOIHUTENbHBIX
BHEITHUX KHOMOK. DyHKIMOHATIbHBIE OJIOKH OTHBIHE MOTYT UMETh peaKTUpyeMbIe §-
CHMBOJIbHBIC UIMEHA BMECTO UMEBIITUX MECTO OYKBEHHO-ITU(PPOBHIX HOMEPOB [1,2].

Kpatkuii 0030p 3apyoexnsbix IIJIK

Knaccuueckue IIJIK kommanum Mitsubishi  Electric, mnpemnaratomeit
mpokyto rammy [1IJIK, npencraBieHbsl HECKOJIBKUMU JTUHENKaMU MPOU3BOJCTBA, OT
koMmakTHbIX cepud ALPHA 1o Momaeix MHOTO(YHKIIMOHATIBHBIX cepu Q.

Baxxnoit oco6ennoctsio [1JIK pupmer Mitsubishi Electric siBasiercs:

e  HaJIM4MUe MPOLIECCOPOB RISC-apxuTtekTypbl 171
CIIEIMATIM3UPOBAHHOMN ONIEPALIMOHHON CUCTEMBI;

e BO3MOXHOCTb  OJHOBPEMEHHO  00pabaThiBaTb  HECKOJBKO
QITOPUTMOB WJIM COOBITUH CO CTPOrO JACTEPMUHHUPOBAHHBIM BpPEMEHEM
peaKuny;

e MacuITabUpPyeMOCTb CUCTEMBI;

e BO3MOXHOCTb alIapaTHOI'0 Pe3epBUPOBAHUS;

e HCKIIOYHTENIBHO BBICOKAs HAJIE)KHOCTB;

e MOJJEPKKA NMPAKTUYECKH BCEX CYLIECTBYIOIIMX ITOJIEBBIX IIUH U
KOMMYHUKAIIMOHHBIX UHTEP(ENCOB.

l.....ll..l...'....

-

Pucynok 5.3 — [IJIK Mitsubishi cepun ALPHA

IIJIK Mitsubishi cepun ALPHA (pucyHok 5.3) mnpenctaBisitoT coOoi
KOMIIaKTHBIE, YHUBEPCAIIbHBIC, HEIOPOTHE JOTHIeCcKrue Moy In. OHU TpeaHA3HAYCHBI
Ui TIPUMEHEHUS B 3aJadyax aBTOMAaTW3alWH, TJ€ WCIIOJIb30BAHUE PEICHHOU
aBTOMATHUKHA HE YIOBJIETBOPSIET COBPEMEHHBIM TPEOOBAHMSIM, a MCIOJIb30BAHUE
motHbix [JIK sBnserca uzObitounbiM. [Iporpammuposanue IJIK cepun ALPHA



OCYIIECTBJISIETCS C  TOMOIIBI  HATJSIHOTO  MPOTPAMMHOIO0  OOECIEeUYeHUs,
UCIIOJIb3YIOIIET0 TOTOBBbIE OUONMMOTEKH (QYHKIHUOHANBbHBIX OJI0KOB. KoHTposiepsl
cepun ALPHA moryT 06pabateiBaTh 10 28 KaHaJIOB BBOAA-BHIBO/IA.

Pucynok 5.4 — IJIK Mitsubishi cepun MELSEC FX

[JIK Mitsubishi cepun MELSEC FX (pucyHnok 5.4) BkiitouaiotT B ce0s 1ejoe
CEMEHCTBO KOHTPOJUJIEPOB UM  OTJIMYAIOTCS  BBICOKOM  MPOU3BOJUTEIBHOCTHIO,
THOKOCTHIO, (YHKIIMOHAIBHOCTBIO U MAaCIITAOUPYyEeMOCThIO. DTO UACAIbHBINA BHIOOD
BHE 3aBUCHUMOCTH OT TOro, HEOOXoauMa JiM MpocTas cucrema, TpeOyromas 1o 34
kaHasoB BBoAa-BeiBoJa (FXI1S), unu Gonee crnoxHasi, TpeOyromas 10 256 KaHajoB
BBOJa-BhIBOJIa (FX2N/FX2NC). Bee kontpomepst MELSEC FX coBmecTums apyr €
JIPYTOM, a TaKKe C YHU(PUIIMPOBAHHBIMU (HYHKIIMOHATHHBIMA MOYJIIMA M MOJTYJISIMH
pacumpenus (kpome FXIS). IIJIK cepun MELSEC FX noaaep:XuBarOT CETEBYIO
WHTETPALUIO.

ITJIK Mitsubishi cepun Q (pucyHOK 5.5) mpeactaBiseT MHOTOTIPOIIECCOPHYIO
KOHIICTIIIMIO, COYETAIONIYyI0 B ce0e TpaauIMOHHBIA KOHTPOJUIEP, KOHTPOJUIED
YIPaBJICHHSI IBFOKCHUEM U TTEPCOHAIILHBIN KOMIIBIOTED.

Pucynox 5.5 — I[IJIK Mitsubishi cepuu Q

B opHOil cucreMe MOXET OIHOBPEMEHHO (YHKUHMOHUPOBATH 10 4-X
MPOLIECCOPOB, PEAIM3YIOIIMX Ppa3JIMYHbIE 3aJadyd yIpaBJcHHs. Beicouaitmas
HaJIeKHOCTh, BCTpoeHHasi camoauarnoctuka L{ITY ¢ perucrparueit uctopun c0oeB u
yAaJleHHas JUarHOCTUKA CUCTEMbI MO3BOJIAIOT Hcnoiab3oBath [1JIK Mitsubishi cepun
Q g pemieHUs caMbIX OTBETCTBEHHBIX 3aaad. Pacmupsiemas koHurypanus c
KOJIMYECTBOM BXOJIOB-BBIX0/I0B OT 16 1o 4096, a Takxke ObicTpoxeiicTBue no 34
HAHOCEKYHJI 3a JIOTHUECKYIO ONepallnio, MO3BOISIOT UCIOIb30BaTh 3TU KOHTPOJIIEPHI
JUISL  YOPaBJICHHS] TMPOIECCaMH  JIIOOOTO YPOBHS  CIOKHOCTH. KOMMakTHOCTH
WCIIOJIHEHUS JIa€T BO3MOXHOCTh MAaKCHUMaJbHO HCIONB30BAaTh MPOCTPAHCTBO B
mkadax ynpasnenus. B TIJIK cepun Q peannzoBana noiHas QpyHkuroHaabHOCTH [TK
¢ OC Windows.



Kontpomepsr kimacca SoftPLC mpencraBieHsl HECKOJIBKHUMHU JMHEHKaMU, B
yuciae koropeix 1-7188, 1-8000, WinCon-8000 u Adam. PC-coBmecTuMbie
KOHTpOJUIephl oTinyarorcs ot kiaccudeckux [IJIK Tem, uTo B HUX OOJBITMHCTBO
¢dbynkuuii, kotopsie y [1JIK pematorcst Ha anmapaTHOM ypOBHE, MOTYT BBITIOJTHATHCS C
MOMOIIBIO IPOTPAMMHOTO 00ECIICYEHUSI.

Bo3MoxHOCT, TIpuMeHeHHsI Oojiee ACIIeBBIX, OTPaOOTaHHBIX W OBICTpee
Pa3BUBAIOIINXCS OTKPBITBIX apxXUTEKTyp Ha Oa3ze PC-coBmectumoil miaTdhopmbl
MO3BOJISIET IIMPOKO HCIOJIb30BaTh TAaKUE peUIeHUs I 3a1ad, TA¢ paHbIIe
MPUMEHSUTHCh TOJbKO 00bIgHbIe PLC. HeocmopumbIMU TOCTOMHCTBAMHU JTaHHBIX
KOHTPOJIJIEPOB SBIISIOTCS:

e HEBBICOKAs LIEHA anmapaTHBIX CPEICTB;

e  WCIHOJb30BAHUE OTKPBITBIX IPOTOKOJIOB, KOTOPOE IO3BOJSET
WHTETPUPOBaTL B OJHY CHCTEMY YCTPOWCTBA IIMPOKOrO  CIEKTpa
MMPOU3BOAUTEIICH;

e TIPOCTOTA MPOTPAMMHUPOBAHUS U JIOCTYIHOCTh IIMPOKOTO CIEKTpa
MIPOTPAMMHOTO 00€CTICUCHHSI, YTO MUHUMHU3HUPYET 3aTPAThl BPEMEHHU U CPEJICTB
Ha CO3/IaHHE CUCTEMBI;

e  MPOCTOTA MHTETPAIMU C CUCTEMaMU YIPaBJICHUs 00Jiee BHICOKOTO
YPOBHSI, UTO TMO3BOJSIET YIPOCTUTHh JAOCTYN K JAHHBIM TEXHOJIOTHMYECKUX
MIPOIIECCOB CO CTOPOHBI CUCTEM YIPABICHUS PEAIPUATHEM.

Cepust PC-coBmectumbix koHTposiepoB [-7188 (pucynok 5.6). Konrposepst
TOH Cepuu MPEACTaBISAIOT CO00M (YHKIMOHATBLHO 3aKOHYEHHBIE YCTPONCTBA,
pa3MeIIeHHbIE B KOMITAKTHBIX IUIACTUKOBBIX Kopmycax. Moaynu BBOJa-BbIBOJA
MOTYT HAaXOJUThHCS HA 3HAYUTEIHLHOM PACCTOSHUM OT KOHTPOJUIEPA, MOIKIIOYAsICh K
Hemy 1o untepdeiicy RS-485.

Pucynox 5.6 — Buenrauii Bun konTposiepon [-7188

[To cymectBy 1-7188 - 3T0 MuHHaTIOpHBIE PC-CcOBMecTUMBIE KOMITbIOTEPHL. B
HUX YycTaHoBJeH mporeccop AMDI88-40 MIn, 128...512 x6Gaiitr SRAM,
anekTpoHHbIi Flash-muck (ananor sxectkoro aucka) oobeMom 256...512 kOaiit, yacel
peanbHOTO BpemeHu, nopT Ethernet u mocnenoBarensubie opThl. Monuduxaruu 1-
7188X* MO3BONSIOT yCTaHABIMBATh B KOPITYC CHELUaIbHbIe ME3OHUHHBIE MOJYJIU C
LENsIMU BBOJIA-BbIBOJA CHUTHAJIOB. Takoe pEIIeHHE IO3BOJSET B PsE CIIydaeB
00xoauThesl 6e3 BHEIIHUX MOJyJiel BBoja-BbiBoja. B Hactosiee Bpems [-7188 ne



uMeer cebe paBHBIX cpear PC-COBMECTHMMBIX KOHTPOJIJIEPOB IO COOTHOIICHHUIO
IIEHa/TIPOU3BOUTEITHLHOCTD.

OTnuuurenbHbBIMU 0CcO0eHHOCTAMU PC-COBMECTUMBIX KOHTPOJIIIEPOB cepui I-
8000 (pucyHok 5.7) sBIsAETCA €IWHBIA KOHCTPYKTHBHBIM OJIOK, YJIydIlICHHBIC
TEXHUYECKUE XapaKTEPUCTUKU U OoJiee MHUPOKUIl Tuana3zoH pabouux TeMIeparyp.

KonctpyktuBao kontposuiep cepuu [-8000 BbINOIHEH B BHJIE OTAEIBHOTO
OJloKa coJep)Kalllero LEHTPAJIbHBIA MPOLECCOp, HMCTOYHUK TMUTAHUS, MaHEelb
yHOpaBiIeHHUsl, KOMMYHHUKAIMOHHbIE TOPTHI M OT 4 10 8§ CIOTOB pacCIHIMPEHHS.
Monynu  BBOJA-BbIBOJA  YCTAHABIMBAIOTCS  HEMOCPEACTBEHHO B KOP3UHY
KOHTpoJuiepa. Jlnsi pacummpeHus CUCTEMbl MOKHO MCIOJIb30BaTh CIELUAIbHBIC
KOp3UHBI pacHIMpeHus], MoAKIouaemMble 1o muHe RS-485, wnu otnenbHble MOAYIH
BBOJ1a-BhIBO1a cepuu [-7000.

Pucynok 5.7 — Bueurnuii Bun konTposepoB cepuu [-8000

Cepust xontposuiepoB WinCon-8000 (pucyHOK 5.8) siBIsIeTCS JaJbHEUIIAM
pazButueMm cepuu [-8000. Temepp 3TO Aaxe HE KOHTPOJUIEP, a MOJHOIECHHBIN
koMmmbroTep. OH pa3paboTtan Ha 6aze mporeccopa Intel Strong ARM 206MI'11, umeet
BCTPOGHHBI BUICOKOHTpoiwiep ¢ mnoptoM VGA, passempr USB, PS/2 s
MaHUITYJISITOpa U KJIABUATYpPhl, & TAKKE€ BO3MOKHOCThH TOJKITIOYCHHS] HAKOMUTEICH
crangapta Compact Flash. Bce 3T0 maeT BO3MOXHOCTh HCMOJB30BaTh 3TOT
KOHTPOJUIEp KakK TOJHOLICHHBIM TPOMBILUICHHBIH KOoMIbIOTEp. B TO ke Bpems,
WinCon coxpasseT anmapaTHyl0 NPEeMCTBEHHOCTh M TMOJIHOCTBIO COBMECTHM CO
BCEMH MOJIYJIAIMHM BBOAa-BbIBOJa cepur [-8000. M HakoHen, onepanuoHHas cucTtemMa
peansHoro Bpemenu Windows CE.NET mo3Bonser mporpammupoBath WinCon,
ucnonb3yst Visual Basic .NET, Visual C#, Embedded Visual C++, a Taxxke
coBpemenHbie SCADA-cucTemsl.

Pucynox 5.8 — Buemnamii Bun kouTposuiepos cepur WinCon-8000



Cepust xonrposiepoB ADAM-5000 ¢upmsl Advantech (pucynok 35.9)
npenacrasieHa moaensimu ADAM-5510 u ADAM-5511. Otu PC-coBMecTumble
KOHTPOJUIEPHI OTKPBIBAIOT MOJIb30BATENIIM HOBBIE BO3MOKHOCTH MUHTETPALlUU CUCTEM
BEPXHEr0 M HIKHEro ypoBHsA. [lognepika MMPOKO pacnpoOCTpaHEHHOW IIUHBI
MODBUS, B03MOXHOCTh HpPOrpaMMHpPOBaTh KOHTpoiiep B cpeae Trace Mode,
nonaepxka GSM-mozema — Bce 3TH JOCTOMHCTBA MO3BOJIIOT MOBBICUTH YIOOCTBO
paboThl ¢ KOHTpOJUIEpaMH, OOJIETUYUTh Mpollecc pa3pabOTKU CUCTEMBI M COKPATHTb
TPYyAO3aTpaThl HA €€ CO3/IAHUE.

R |
i

Pucynok 5.9 — Baeurnnii Bun konTposiepos cepuu ADAM-5000

C 1998 rona ¢pupma Moeller BrilmyckaeT mporpaMMupyeMbie pesie pa3IudHbIX
cepuii mox obmum HazBanuem EASY u MFD-Titan. DTOT KOMHOAakTHBIM MpUOOP
CHa0XEH TPOIECCOPOM, DSHEPrOHE3aBUCHMOW TMaMSAThIO, BCTPOCHHOM CHCTEMOM
IpOrpaMMUpPOBaHUS, MUHHATIOPHOM KHUIKOKPUCTAIITHYECKOM MAHEJbIO
Y HECKOJIbKUMH KHOTKAMH JUIsi BBOJA MPOTPaMMbI W HEKOTOPHIX MapaMeTpoB
B IIpoliecce paboThl. YCTPOWCTBO UMEET MJUCKPETHBIE W AHAJIOTOBBIE BXOJbI
U BBIXOJIbI, U Pa3NM4Hble (PYHKIMOHAIbHbIE TMPOTpaMMHbIE OJOKH, Takue Kak
TalMepbl, CYETUNKH, KOMIIAPATOPBI, YaChl PEATbHOTO BPEMEHU U MHOTHE JPYTHE.

EASY400 — sto mpocretiue mpudbOpsl, UMEIOIINE 8 BXOA0B (2 U3 HUX MOTYT
OBITh AaHAJIOTOBBIMU ), 4 TPAH3UCTOPHBIX HIIU PEICHHBIX BBIXO/A.

EASY600 umeror 12 BxomoB (2 M3 HUX MOTYT OBITh aHAJIOTOBBIMH),
8 TpaH3UCTOPHBIX WM 6 pPEeNeHHBIX BBIXOJA, a TAK)KE BO3MOXKHOCTb HapalllWBaHUs
KOJIMYECTBA BXOJHBIX W BBIXOJHBIX CHTHAJOB 32 CUET TMOAKITIOYCHHUS MOMYJIS
pacIIMpEeHns, W BO3MOXHOCTh HMHTETPAIlMM B CUCTEMbI YIPABJICHUS TMPU TMOMOIIU
MOJIKITF0YaeMbIX MHTepEeNcHBIX Moynel ceteil nepenaun nanHsix PROFIBUS-DP,
CANopen, DeviceNet, ASi.

EASY500, EASY700, saBmarorcss  JTIOCTOMHOM  CMEHOM  XOPOIIO
3apekomennoBaBunx cebss EASY400, EASY600 c yBenuueHHBIM B TpU pasa
00BEMOM TIAMSITH U ¢ OOIBIINM, B 2 pa3a, KOJTMYECTBOM (DYHKIIMOHATBHBIX OJOKOB.

EASY800 umeror 3HaUMTENhHO OOJBINYI0 (PYHKIMOHAIBHOCTH, OoJee
MPOU3BOJUTEIBHBIA TPOIECCOP U  BO3MOXKHOCTH OOBEAMHEHUS M0 8 yCTpOMCTB
B CETh Ha OCHOBE BCTPOCHHBIX CETEBBIX BO3MOXKHOCTEH, oOecredyunBas OOIIyIo
NPOTKEHHOCTH CeTH 10 1 KM.



Cepuss MFD-Titan nMeeT OpUTHHAJIbHYIO KOHUEMIHUIO - MPOTPaMMHUPYEMOE
perne mpeacTaBisieTcss B BUJAE COOPHOM KOHCTPYKIMU U3 MPOLIECCOPHOTO MOYJIA,
JUCIUIEHHOTO ~ MOJXYJIE M MOJYJSl  BXOJHBIX/BBIXOJHBIX  cuUTHajoB. Kaxpgas
Pa3HOBUJHOCTb MOJYJIEM MMEET HECKOJbKO THIIOB, TAK YTO KOHCTPYKLHS HMEET
00JIBII0OE KOJMYECTBO BAPUAHTOB - HAa BCE ClIydau >Ku3HU. [Ipu 3TOM 3Ta cepusi MOXKeT
paboTaTh B TOM ke ceTu ¢ mporpammupyembeimu pese cepun EASY 800. [ucruieiinbrit
MOJZlyJIb UMeEET rpaduuecKuil 3KpaH ¢ U3MEHSEMOM MOJACBETKOM (OHA U CTENEHb
3amuTel IP65.

[Iporpammuoe obGecnieuenne EASY-SOFT mo3BomsieT JIeTKO W MPOCTO
BBITIOJIHATh KOH(PUTYpalMio CHUCTEMBI, KOHCTPYHPOBATh MPOrpaMMbl Ha MPOCTOM
S3BIKE PENICHHO-KOHTAKTHBIX CXEM C MCIOJb30BaHHEM (YHKIIMOHAIBHBIX OJIOKOB,
MPOBOANTH OTJAAKYy B PSKUME HMMHUTAMM U CO3/1aBaTh an(aBUTHO-IH(PPOBHIC
1 TpaUIECKHUE YKPaHbl IJI CHCTEMbI BU3YaTHU3AIHH.

B 2004 r. B cBer Bbiuuiu cepuun EASYS500 u EASY700, sBnsromuecs
JIOCTOMHOMN CMEHOU XOpOouIo 3apEKOMEH/I0BABIIINX ceos EASY400,
EASY600 c yBenuueHHbIM B TpuU pa3a OO0BEMOM MaMiTH U B 2 pa3a OOJIBIIUM
KOJIMYE€CTBOM (DYHKIIMOHAIBHBIX OJIOKOB. DTH MPOTPAMMHUPYEMBIE PEJIE MOTYT TaKkKe
UCIIOJIb30BaTh B KauecTBe TepMuHana rpadpudeckuii aucmieit MFD ¢ Bo3MOXHOCTBIO
yAAJICHUA 10 5 M, UTO 3HAYUTEIILHO PACIIUPIET 001aCTh UX MPUMEHEHUS [2].

Takas sipkasi raMMa IPOrpaMMUPYEMBIX PeEJie TTO3BOJISIET OXBATUTh MIUPOKUHN
KpYT 3a7a4 aBTOMaTu3aIuu [3], TakuX Kak:

e  yTpaBIICHUE HapPY K KHBIM Y BHYTPCHHUM OCBEIICHUEM
B COOTBETCTBUU C PA3JIMYHBIMU 33JaHHBIMU aITOPUTMaMHU;

e  pEryJlMpoBaHUE TEMIEpPAaTypbl M BEHTWISUUU B  JKUAJIBIX
MOMEIICHUSIX, HA TIPEANPUATHUSAX, B TEIUTUIAX U OpaHKepesx;

e  YNpaBJICHHWE BHEIIHUM M BHYTPEHHHM BOJOCHA0XXEHHEM J0Ma,
¢dboHTaHAMU, aKBapUyMaMH, HACOCHBIMH CTaHIIUSIMHU;

e  yMpaBlIEHHE TPAHCTIOPTEPAMHU U CMECUTEIISIMU;

e  yNpaBIICHUE ammapaTypoil Ha MOJBWKHON TEXHHMKE, Ha KpaHax,
MYCOpOBO03aX;

o  oOecreueHue CUTHATU3AIMY U OTIOBEIICHHUS,;

e  yNOpaBIICHWE  arperaTHbIMU  CTaHKaMH, IPOU3BOJICTBEHHBIMU
JUHUSIMU U Jp.

KonTpoabHbIe BONPOChI

1. Kakue coBpeMEHHbIE AJIEKTPOHHBIE CpPEJICTBA aBTOMATUKU Bam
u3BecTHhI? Kakyio HUIy ¢ TOYKM 3peHus o0JacTh MNPUMEHEHUS OHH
3aHUMAIOT?

2. Kaxue ¢pynknuu Bemomnsstot [IJIK?

3. MHaiite kpatkyto xapakrepuctuky IIJIK LOGO! ¢upmsr Siemens.

4.  JlaiiTe KpaTKylo XapakTepUCTUKY 3apyOexxHbIM oOpasuam [TJIK.



[ls1aH NpaKTH4YeCKOro 3aHATHA

1. Tlo 3amaHHBIM MpenojaBaTesieM YCJIOBHSIM IPOU3BECTH BBIOOD
[TJIK.

2. Ilo 3amaHHBIM  TperogaBaTeieM  YCJIOBHSAM  pa3paboTarth
JIOTHYECKYIO CXEMY YIPaBJICHUS TEXHOJOTHYECKUM OOBEKTOM B MPOTrPaMMHOM
cpeae LOGO! Soft Comfort.

Pexomenayemas ureparypa

1. Bapmun A. VYerpolicTBa JIOKAIbHOM ABTOMAaTHUKH.
MuxkpoxonTposuiepsl / CoBpeMeHHbIe TexHOoJoruu aBToMaru3anuu. — 2003. -
Ne4. — ¢.38-42.

2. JlaGoparopHo-npaktuueckuii komiuieke “LOGO!” mo uzydeHuro
[IJIK LOGO! ¢upmser Siemens. Kaparanga, 2005.

3. Hamagka cpencTtB aBTOMaTu3allid W aBTOMATHYECKHX CHCTEM
perynupoBanus: Cropas.nmocodue / A.C. Kimoes, A.T. Jlebenes, C.A. KinroeB u
ap.; Ilom pen. A.C. KmoeBa. — 2-e wus3m.,, mnepepad. u mom. — M.:
Oueproatomusnar, 1989. — 368 c.: ui.

4.  http: // www.ipc2u.ru/catalog/0/ng.html

KonTpoubHble 3axanus aist CPC [1-4]

1. TloaAroToBUTH OTBETHI HA KOHTPOJILHBIC BOTIPOCHI.

2. IlpoaHanm3upoBaTh COBPEMEHHOE COCTOSHHE U IEPCICKTUBBI
Pa3BUTHSI MUKPOKOHTPOJIEPOB.

3. H3yuuth 31eMeHTHYIO 0a3y, OCHOBHBIC CBOWCTBA U BO3MOXHOCTH
npukiagaaoi nporpammsl LOGO! Soft Comfort.

OraBjeHue

IpakTuyeckas padora Ne6
Bb100p 3/1€eMEeHTOB U CpecTB aBTOMATH3ALMHU

Lenap padoThi: U3yueHUE OCHOBHBIX TNPHUHIMIIOB BHIOOpA 3JIEMEHTOB MU
CPEACTB aBTOMATU3aLlMM CUCTEM YIIPABJICHHUS TEXHOJIOIMYECKUMH IIPOLIECCAMU,
NOJTyYEHHUE NMPAKTUIECKUX HABBIKOB BBIOOpA 3JIEMEHTOB U CPEACTB aBTOMAaTH3ALHH.

Oo01ue cBeaeHus

Ha ocHoBe aHanu3a TeXHOJOTMYECKON CXEMBI U CYIIECTBYIOIIUX MPUOOPOB U
CPEACTB ABTOMATH3AallMU, NMPUMEHSAEMBIX B 3aJJaHHOM TEXHOJOTHUYECKOM IMPOIECCE,
bopMyIHpYIOTCS OCHOBHBIE TpeOOBaHMS K TMpHOOpaM U CpeACTBaM aBTOMAaTH3AIlUH,
KOTOPBIE MOYKHO ITOJPAa3ACIIUTh HA CIEAYIOIME OCHOBHBIE!


http://lib.kstu.kz:8300/tb/books/%40Element%40i_i_ustrojstva_avtomatizatcii/PRACT/Prakts.htm#top

a.  (yHKUMOHAILHBIC TpeboBaHuUs, BKJTIOYAst TEXHUYECKHUE

XapaKTEPHUCTHKHY;

b. TpeOoBaHus, BbLIBHracMbie (PU3UYECCKHUMH YCIOBHSAMH PaOOTHI
(uckpo- u
B3PBIBOOE30TIACHOCT, BHOPOCTOMKOCTB, BJIArOHETTPOHHUIIAEMOCT,

3alUIIEHHOCTh OT arPeCCUBHOM cpeabl U T.11.);

C. TpeboBaHUs MO HAAEKHOCTU U PEMOHTONPUTOTHOCTH;

d. BecoBble ® TabapUTHbIC TpPEOOBAaHUS HA BCK CUCTEMY
aBTOMAaTH3allMU B LI€JIOM U Ha OTJEJIbHBIE €€ dJIeMEHTHI (MIPHUOOPhI U CpeaCcTBa
aBTOMAaTHU3alIUN);

€. TpeOOBaHMA  WHXKEHEPHOM  TCHUXOJIOTHMHM,  CBS3aHHBIE  C
HEJOMYCTUMOCTBIO
OmMOOK TMpH  JKCIUTyaTallid  CUCTEMbl  aBTOMATH3allMUd  YEJIOBEKOM,
opranuzalys pabo4ero Mecrta oneparopa u T. 1.

Cneayer MMeTh B BHJY, 4YTO YCIOBHS OKPYXKAMOIIEH Cpeapl B MecTax
YCTAaHOBKH CPEJICTB aBTOMATH3AIMKM OIPEACIAIOT BO3MOXKHOCTh HMX IPUMCHCHUS,
0COOEHHOCTh PabOThI CIOYKOBI JKCIUTyaTalliM, a B OTACJIBHBIX CIydasx W
PaboTOCIIOCOOHOCTh arperaToB, TMHUN U IIPOU3BOICTB.

VYcnoBusi moxkapo-, B3phIBOONACHOCTH OOBEKTAa U arpecCUBHOCTH OKpY-
JKAIOIEH Cpelbl, a Takke TpeOoBaHUS K OBICTPOACUCTBHIO, AATBHOCTH TEpenaydu
CUTHAJIOB MH(pOpPMAIMM W YIPABJICHUS SIBISIOTCS OIpPEACISIONIMMHA TPU BbIOOpE
CPEICTB aBTOMATH3AIMM MO BHJAY JHEPTHMH HOCHUTENS CUTHAJIOB (DIEKTPUUYECKOM,
MTHEBMATUYECKOW, THAPABIMYECKOM M Np.) B KaHale CBA3U. Tak, AN MOXapo- U
B3PBIBOONIACHBIX TEXHOJIOTHUYECKUX MPOIIECCOB (YCTAHOBOK) B OOJIBIIIMHCTBE CIydaeB
NPUMEHSIOT MTHEBMATUYECKUE CPEJCTB aBTOMATU3AIMH; ITPU BBICOKUX TPEOOBAHUAX K
OBICTPOJICHCTBUIO M  3HAUUTEIBHBIX PACCTOSHUAX MEXKAY HCTOYHHUKAMH H
NPUEMHUKAMH CUTHAJIOB MH(OpPMAIMU MPUMEHSIOT, KaK MPABUIIO, JJIEKTPUUECKUE U
KOMOMHHUPOBAHHBIE CPEICTB aBTOMATH3AIIHH.

Taxxe HE0OXOOUMO OpPUEHTHPOBATHCS HA  HCIIOJIB30BAHHUE CEPUIHO
BBIITYCKAE€MBIX CPEACTB; IPX 3TOM CIIEYET YUYUTBIBATH, YTO CPEACTBA ABTOMATHU3ALINHU
OOIIETIPOMBIIINIEHHOTO ~ TPUMEHEHUs  MpeJHa3HaueHbl IS YCPEeTHEHHBIX
MPOMBIIIUICHHBIX YCJIOBUH AKCIUTyaTallMi U HE BCE OHH MOTYT YAOBJIETBOPSTH paboTe
OTAENBHBIX MPEANPUITHH.

CrnenyeT cTpeMHUTbCSI K IPUMEHEHUI0 oHOTUIIHBIX pubopoB U TCA, npen-
MNOYTUTENLHO YHU(DUUIMPOBAHHBIX KOMILJIEKCOB, XapaKTEpU3YIOLIUXCS MPOCTOTOM
COUETaHMsI, B3aMMO3aMEHSEMOCTBIO M YJOOCTBOM KOMIIOHOBKM Ha  IIUTax
aBTOMaTuku. lcnonb3oBaHWEe OJHOTUIHBIX (YHU(PHUIMPOBAHHBIX) CPEICTB MAAET
3HAUUTEIBHBIE JKCIUTyaTallUOHHBIE NPEMMYLIECTBA KaK C TOYKHM 3pEHUS HX
HACTPOMKH, TaK U IPU TEXHUYECKOM OOCITYKUBAHUHU U PEMOHTE.

B IMPOCKTUPYCMBIC CHCTCMBI ABTOMATHU3AIIHUN HCO6XO,[[I/IMO 3aKJj1aabIBaTb
cpeacrtBa aBTOMATH3alMM C TEM KJIACCOM TOYHOCTH, KOTOpLIfI OMpeaACIAICTCA
JICﬁCTBPITGJ'IBHBIMH Tp€6OBaHI/I$IMI/I 00BeKTa aBTOMAaTHU3alluH. Kaxk HU3BCCTHO, YEM



BBIIIE KJIACC CPEACTBAa HM3MEPEHUs, TeM O00Jiee CJOXKHOM SBISETCS KOHCTPYKIIUS
npubdopa, TEM BbIIIE €T0 CTOUMOCTb, CJI0KHEE IKCILTyaTallusl.

KonuuectBo nmprOOpoB U CpeCcTB aBTOMATH3ALMK HA ONEPATUBHBIX IIUTAX U
MyJbTaX JOJDKHO OBITh OrpaHMYEHHBIM. V3muilek ammaparypbl sIBISETCS HE MEHee
BpPEIHBIM, 4eM €€ HEJOCTATOK: YCIOXHSET HKCIUTyaTalllio, OTBJIEKAeT BHUMAaHHE
0o0CITy’KMBAIOIIETO TMEpCOHalla OT HaOMIOACHUM 3a OCHOBHBIMH IpUOOpamu,
ONPEACISIOUMMHI X0J] TEXHOJIOTHYECKOTo Mpolecca, yIIUHIET CPOKH MOHTaKHBIX
paboT, yBeIMYUBaeT CTOMMOCTh aBTOMaTU3upyemMoro oonekra [1,3].

Br100op npuOoOpoB 1 cpeacTB ABTOMATH3ALUN

BriOopy  mpOMBINIIEHHBIX  MPUOOPOB W CPEACTB  aBTOMAaTHU3AlUU
OPEIIIECTBYET  ONpeesieHue  HeoOXOJUMOro  cocTaBa M COCTaBJICHHE
(YHKITMOHATHHOM CXEMBI aBTOMATH3AIlMM TEXHOJIOTMYECKOTo Mpolecca (00beKTa),
UCXOJI1 W3 TMPUHATOTO TMPHUHIMIA PeryJIupoBaHus (yMpaBieHUs), QyHKIIHMOHATHHBIX
3aa4, KOTOPBIC JOJDKHA BBITIOJNHATh CHUCTEMa, W KOHCTPYKTHUBHBIX OCOOCHHOCTEH
CEPUITHBIX IPUOOPOB.

IIpu coctaBneHnn GyHKIIMOHAIBHOW CXEMBI aBTOMAaTH3aIlMU MPHOOPHI,
CpEACTBa aBTOMATHU3ALINU, SJIEKTPUUECKUE YCTPOMCTBA U 3JIEMEHTBI BBIYUCIUTEIIBHON
TEXHUKH HeoO0XxomauMo 1okasbiBaTh B coorBeTctBHH ¢ ['OCT 21.404-85 wu
OTpacjeBbIMU HOPMATUBHBIMH IOKYMEHTAaMHU.

[Ipu onpenenenun coctaBa (YHKIMOHAIBHOW CXEMBl HEOOXOIMMO
PYKOBOJICTBOBATBCS CIAEAYIOLIUM MOPSAKOM JEHCTBHIA:

a.  ONpeNeNstoTCsd BO3MOXXHBIE BapHAaHThl MCIOJIb30BAHUS CUTHAJA
JaTYMKA.
Nudopmamuss ot  matymka  (4yBCTBUTEIBHOTO  DJIEMEHTA)  MOXET
UCIOJIb30BaThCSl HECKOJIBKUMHU CUCTEMaMHU KOHTPOJSI U peryiaupoBaHus. B
COBPEMEHHBIX CHUCTEMAaX CUTHAJ JATYMKA YaCTO BBOJMUTCS HEMOCPEJICTBEHHO B
YHOPABISIOUIYI0 BBIYUCIUTEIBHYIO MallMHYy. DTO BBI3BIBAET HEOOXOIUMOCTH
BBIOMpATh JaTYUKU C HECKOJBKMMHU BBIXOAHBIMU MpeoOpa3oBaTesIMU U
KOMIIJIEKTOBATh UX MEPBUYHBIMU NPUOOPAMU C BBICOKOOMHBIM YCHUITUTEIIEM.

b. aHamm3upyercss BO3MOXXHOCTh HCIOJB30BaHHS B  CHCTEME
aBTOMaTHU3alluU
€IMHOTO CUTHAJIa CBSA3M (HAlpUMeEp, CUTHAJA MOCTOSHHOTO Toka 4...20 MA).
Ecnu coBpemMeHHbIE TEXHHUECKHE CpPEICTBA KOHTPOJISI UM PEryJIHpoBaHUs He
JAl0T BO3MOKHOCTHU HCIOJIb30BaTh €AMHBIM CHUTHaJl CBA3M 1O BBIOpAaHHOMY
KaHally yNpaBleHus, TO HEOOXOJMMO BBECTU B COCTaB CHUCTEMBI
aBTOMaTU3aLluN HOPMHUPYIOLIHIA npeoOpazoBaTeb (manpumep,
npeoOpa3oBaTeNb HampsbkeHUs mepemMeHHoro Toka 0...1 BB curnan
MOCTOSIHHOTO ToKa 4...20 MA).

C. ompeneisiercs COCTaB MH(POPMAITMOHHOM anmaparypsl
(BTOPUYHBIX MPUOOPOB, CUTHAIBHBIX YCTPONCTB U Jp.), yCTaHABIMBAEMOH IO
MECTy HU3MEPEHMSI U PETyJHPOBAHUS, HA ONEPATOPCKOM IIyJIbTE, HA MECTHOM



HIUTe yIPABJICHUS u
T.JI.

d. wucxonms u3 QyHKIMIA CHCTEMBI aBTOMATU3AIlMHA U UEPAPXUIECKOTO
CTPYKTYPHOTO MOCTPOEHHUSI CUCTEMBI OINPEACIIAECTCA HAIUYUE KIH0Yel, KHOIOK
YIPaBJICHUS], ICTOYHUKOB MUTAHMSI, OJJOKOB WM MYyJIbTOB YIPABICHUS U T.JI.

€. B 3aBUCUMOCTH OT KOJIMYECTBA PETYJIUPYIOLIUX OPraHoOB, Ha
KOTOpble OyAEeT BO3JEUCTBOBATH CHUCTEMA PETYJIMPOBAHUS, OIPEHEIIETCS
COOTBETCTBYIOIIEE KOJWYECTBO ammaparypbl Uil peanu3alud  KOMaH]
yIpaBJIeHUs (MATHUTHBIX ITyCKATENEH, NCIIOJIHUTEIbHBIX MEXaHU3MOB U T.J1.).

f. Ha ocHOBe XapakTepHCTUKU YCJIOBUH pabOTHl MPOCKTUPYEMOMH
CHUCTEMBbl aBTOMAaTH3allMM BBIOUPAETCS COOTBETCTBYIOIIAS BETBh CPEACTB
aBTOMaTH3alMU (IJEKTpUUEcKas, THEBMAaTUUYECKasi, TuapaBinueckas). Kpome
TOr0, HEOOXOJMMO YYHUTHIBATH SKCIUTYaTAal[MOHHYIO HAJEKHOCTb 3JEMEHTOB
CUCTEMBl B JaHHOW Cpele, BO3MOXKHOCTh peaju3allid CHCTEMBI C
MUHUMAJIBHBIMH 3aTpaTaMu, HEOOXOIUMOe OBICTPOACUCTBHE, TIPOTIKEHHOCTD
KAHAJIOB CBSI3U OT JIaTYMKA U IO UCIIOJHUTEIBHOIO MEXaHNU3Ma, UCTI0Ib3YEMBIii
Ha JIAHHOM TMPEANPUATAM WM TPUHATHIA B TPOEKTE aBTOMATHU3AIMH POJ
SHEPTUU U T.1.

[locne ompenenenus coctaBa (YHKIIMOHAIBHOM CXEMBI aBTOMATHU3AIINH

CJICAyCT IPUCTYIIUTDL K BI>I60py OTACJIbHBIX 3JICMCHTOB (KOMHHCKTOB&HI/IIO CI/ICTeMBI)
[1,2].

Paccmotpum  moapoOHee BBIOOpP CpPEACTB aBTOMATH3AlMM HAa TPUMEPE
JaTYHKA.

Bb10op naTyuka

Bri6op maTturka TEXHOJIOTHMUYECKOTO MapameTpa ompenessercss (u3nuecKon
npupoAod  3toro mapamerpa. llpu  ATOM  aHANM3UPYIOTCS  TEXHUYECKHE
XapaKTEepPUCTUKU U BO3MOXKHOCTU BCErO psifa NaTYUKOB, MPUTOAHBIX AJII U3MEPEHHUS
peryaupyemMoil (KOHTPOJIUPYEMOI) BETUUUHBI.

B TIpollecce BbIOOpa JaTyuka B TEPBYIO ouepelb HEOOXOAMMO
YUUTHIBATh XapaKTEPUCTUKUA KOHTPOIUPYEMOU M OKpY’Kaloleh cpen (Temmeparypy,
BJIQXKHOCTh, JaBJICHWE M T.A.), B KOTOPbIX HPHUIETCS paboTaTh MaT4MKy. Taxxke
YUUTBHIBAIOTCSL YCIIOBHSA, B KOTOPBIX HAXOAWUTCS KOHTPOJIUPYEMBIH mapameTp (B
TpyOOIIPOBOAAX, B OTKPBITHIX €MKOCTSIX IMOJI aTMOC(HEPHBIM JaBICHHEM, B 3aKPBITHIX
eMKOCTSIX TOJ| W30BITOYHBIM JaBJICHHWEM U T.A.). B 3aBUCHMOCTH OT ycloBuit
OKpYy’Kalolie cpeasl BHIOMPAIOT HWCTHONHEHWE JaTduka (McKpoOe3omacHoe,
TPOMHMYECKOE U T.1I.).

Jlnana3zoH neWcTBHUS JaTdyMKa BBIOMpAETCS C yYe€TOM MHHHMAIBHBIX U
MaKCUMAJIbHBIX  JUINTEJIbHBIX ~ 3HAYEHUH  PETYJIUMPYEMOW  BEIMYMHBL 31€Ch
HEOOXOMMO YUYWUTHIBATh, YTO HEOOOCHOBAHHO 3aBBIIICHHBIN JMAMA30H JEWCTBUS
JATYNKA CHIYKAET TOYHOCTh KOHTPOJIS (M3MEpeHus).



[TorpemHOCTh AaTUMKa HE JOJDKHA MPEBBINIATH JOIMYCTUMOM MOTPEIIHOCTH
KOHTPOJISL  (M3MEpPEHMs]) pEeryjJupyeMoll  BEJIMYMHBI, KOTOpas  OIpeeseTcs
TEXHOJIOTHEW NPOM3BOACTBA U MOTPEIIHOCTHIO PETYJIUPOBAHUSA MO BHIOpAHHOMY
KaHaJly yIIpaBJIEHUs.

I[aT‘-II/IK JOJIZKEH BI>I6I/IpaTI>C5{ C YUYCTOM II€pCaadund CHUrHala B IOCJICAYIOIIUC
9JICMCHTBI CHUCTCMbl aBTOMATU3allMH. 210 3HA4YUT, 4YTO BBIXOI[HOﬁ CHUI'HaJI JaT4dyuKa
AOJDKCH COOTBETCTBOBATHL CHUIHAly CBA3U, IIPUHATOMY B HpOCKTprCMOﬁ CHUCTEME.
Yucino BBIXOJHBIX CHUI'HAJIOB JaT4YHUKa (KOJ'IPI‘-I@CTBO BBIXOJHBIX HpGO6p33OB3TGJIGfI)
onpeaACICTCA MPUHATEIM COCTABOM CI)YHKHI/IOHaJILHOﬁ CXEMBbI aBTOMAaTHU3allhu.

[Ipu BBIOOpE AaTurMka HEOOXOAMMO YCTAaHOBUTH BO3MOXHOCTH OOecreyeHus
yCIIOBUH il HOpPMaJbHOM paboThl BBIOPAHHOTO JAaTyMKa, OOECHEeUYMBAIOLINX
NacrmopTHBIE TapaMeTphl JaTdyhKa B MpelaraeMoOM MECTe €ro YCTaHOBKH. Tak,
HampuMmep, Ui o0ecreueHuss HOpMaIbHOW paboThl AuadparMeHHOTO pacxojoMepa
00BEMHOTO pacxo/la HEOOXOJMMO HMETh JJIMHY TMPSMOJIMHEMHOTO ydacTKa
tpy6orpoBoaa 10 D mo u 20 D nmocne pacxogomepa, rae D — quamerp TpyOompoBoa.
J{ns HopMalTbHOM paboTHI IMIEIEBOTO pacxogoMepa 00bEMHOTO pacxoaa HEOOXO0IUMO
obecrneunTh TIepena BEICOT (YpoBHEH) TPyOOIIpoBOIa | T. .

B psnpe cinydaeB criemyeT y4YWTHIBATH SJICKTPOMATHUTHYIO (MarHUTHYIO)
COBMECTHUMOCTb JIaT4MKa C JPYTMMH DJIEMEHTAMU CHUCTEMBl aBTOMATHU3alUUA U
TEXHOJIOTUYECKOT0 000PyI0BaHUS.

HemanoBakxHoe 3HaueHHE UMEET CTOMMOCTh JaTudKa, 3aBHUCSINAs OT
CIOXKHOCTH  €T0  W3TOTOBJICHMSI, CTOMMOCTH  YyBCTBUTEIHHOTO  DJIEMEHTA,
NPOTSHKEHHOCTH  HEOOXOJUMBIX JIMHUM CBSI3M M MacmTaboB  IPOU3BOJCTBA
(KpynHOCEpHUIHBIE U3ENHS NPEANOUYTUTEIbHEE).

Hakoner, Heo6X0IMMO yYUTHIBAaTh Takke (DAKTOP MOPAIBLHOTO yCTapeBaHHUS
TEXHUYECKUX CPEJICTB 32 MPOMEKYTOK BPEMEHH MEXKIY CO3JJTaHUEM MPOCKTA CUCTEMBI
aBTOMAaTH3allMU U €r0 BOIUIOLIEHUEM, YTO BBIHYKIAET MPEIBSIBIATh 00Jiee KECTKHE
TpeOOBaHMS B OTHOIIEHUH HOBU3HBI U MEPCHEKTUBHOCTU MPUMEHSIEMBIX JATYMKOB U
JIPYTUX TEXHUYECKHUX CPEACTB aBTOMartu3auuu [ 1,3].

KonTposabHbie BOnpochl

1. Kakue ocHOBHble TpeOOBaHHs MNPEABABISAIOTCA K Hpudbopam u
cpelcTBaM aBTOMAaTHU3aIuu?

2. Kakoit [IOCJIE0BATEIBLHOCTBIO JNEHUCTBUI HEO0X0UMO
PYKOBOJCTBOBATHCS MPU OMpPEAETICHUH COCTaBa (PYHKIIMOHAIBHOM cXeMbl?

3. Kakue kputepuu UCNONb3YIOT MPH BHIOOPE TaTYUKOB?

Ilnan INPAKTHYCCKOI'0 3aHATUSA



1. Jlns 3amaHHOTO MpernojaBaTeiieM TEXHOJIOIMYEeCKOro OObeKTa
(mpou3BOJACTBA)  BBHIOPATh  COOTBETCTBYIOIIME  JAaTYUKU UM CpEJACTBa
aBTOMAaTHU3aLIUU.

2.  OOocHOBaTh BHIOOp THMAa M HCIIOJHEHUS NPUOOPOB U CPEACTB
aBTOMAaTHU3aLIUU.
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KonTtpoannbie 3axanus 1jst CPC [1-3]
1. IloaroTroBHUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.
2. CdopmymmnpoBaTh OCHOBHBIC M JOMOJHUTEIBHBIC KPUTCPHUH TIPH

BBI60pC THUIla 1 UCITIOJITHCHHA HpI/I60pOB " CpCACTB aBTOMATHU3aAlINU.

OrJiaBiicHUE

K COAEPXAHWIO VYEBHUKA...
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