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1 OBIIME ITOJIOKEHUA

B nanHOM pyKOBOJICTBE MpEACTABICHB BAPHAHTHI TUIIOBBIX TEM U UCXOJHBIC
TaHHBIC JIJIsl BBIIOJHEHHUS MpoeKTa (paboTel) MO Kypcey "DNEeKTpOoHHKA", JaHBI
PEKOMEH/IAllU TI0 BBIOOPY CTPYKTYPBI M 3JIEMEHTHOW 0a3bl pa3zpabaThiBacMOro
ycrpoiictBa. KoHkpeTHas TemMa U HOMEp BapuaHTa UCXOJHBIX JaHHBIX BbIOHMpaeTcs
CTYJIEHTOM U COTJIacyeTcsl ¢ penojaBareneM. B 0coObIx citydasx mpenojgaBareiemM
MOXeT OBITh Ha3HaYeHa HETUIOBas TeMa mpoekTta (padotel). Ilpu BbIOOpE TEMBI
PEKOMEHIyeTCsl TMPEeAyCMAaTPUBATh BO3MOXHOCTH HCIIOJIb30BAHUS TOJyUYEHHBIX
pe3ynbTaTOB B IUILNIOMHOM MPOEKTE.

B npornecce nmpoekTupoBaHus Ipy MO100pe FJIEMEHTOB U CXEMOTEXHUYECKUX
pelIeHU cleayeT UCIO0JIb30BaTh COBPEMEHHYIO TEXHUYECKYIO JIMTEpaATypy, B T.U.
NepUOANYECKAE  WM3JAaHMUS,  TEXHUYECKHE  yCIOBHUS W PEKOMEHAAlUU
MPOU3BOJUTENCH IO MPUMEHEHUIO KOHKPETHBIX 3JIEMEHTOB, C KOTOPHIMH MOYKHO
O3HAaKOMUTbCSI Ha caiitax ceru Internet. TpeGoBaHuss K COAEpPKAHUIO U
0(OpMIICHUIO KYpCOBOI0 MpoekTa (paboTkl) npenctasieHsl B /1/, /2/,/3/.

2 TEMbI KYPCOBBIX ITPOEKTOB (PABOT)
Tema 1. PazpadoTka ycTpoiiCTBa KOHTPOJISI TEMIIEPATYPbI

3ananue Ha pa3padoTKy

YcTpoiicTBO TOKHO obOecreunBarh nepenadyy nHGOopMaluu O TeMIepaType
B paboumx 30Hax TexHojorumdyeckoro mporecca B OBM. Ilpu stom D5BM
OCYIIECTBIISIET TOJBKO PETUCTPAIMIO TOJYy4YeHHOM HWHGOpMalUMM U B COCTaB
ycTpoiictBa He Bxoaut. IIutanue — cetb S0l 220B £10%. Quama3on padouux
temneparyp +10...+40°C. IlorpemHocTs, BHOCUMAas yCTPOMCTBOM, HE IOJKHA
npebimath 0,3°C. YcTpolcTBO OMKHO OBITH BBIMOJHEHO B BHUAEC OJHOM WIIH
HECKOJIbKUX TI€YaTHBIX IUIAT, COCAWMHEHHBIX JPyr € APYroM M C BHEHNIHUMH
YCTpPOMCTBaMHM TMOCPEACTBOM Kabeneld u pazbeMoB. OcCTallbHbIE TEXHUYECKHE
TpeOOBaHMUsI 3aBUCST OT HOMEpPA BapUaHTA.

PexomeHnnyemas CTpykTypHass ~ CXeéMa YCTPOWCTBA B MaKCHMAaJbHOU
KoH(Hrypanuu nprBenieHa Ha puc. 1

HcxonHble JaHHBIC IO BApUAHTAM MPECTaBICHBI B Ta0. 1.

KonnuecTBO OJHOBPEMEHHO KOHTPOJIMPYEMbBIX KAHAJIOB, B 3aBUCUMOCTH OT
HOMepa BapuaHta, — 1 , 2 wim 4. JlaTunmku TemnepaTypbl - CTaHIapTHBIE
TepMoIripeoOpazoBarenu comnpotuBiicHrs MeaHble TCM wmmu maatuHOBBIE TCII,
TEPMOUObI (JIF0O00W KPEMHHUEBBIE U0, Y KOTOPOI0 HCIOIb3YETCS 3aBUCUMOCTD
OpsSIMOTO  TMAJACHUS  HAMpsDKEHWsT OT  TeMImepaTrypbl) WIH  TEPMOIApHI.
[Ipennosaraercsi, 4YTO CHUTHal C JAT4YUKOB TEMIIEpATYpbl TNE€peaaeTcsi Ha
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Jatank Tem- Ycunu- s AHaNoroBbIf DuIBTp AHanoro-u
neparypsl 1 > Teub | KOMMYTaTOp | mmskux 1 poBoi
™ yactor ,| Tpeodpaso-
BaTelb
Jatank Tem- Ycunu- > (ALL)
nepaTypsl 2 > Tenb 2 mpeobpaso-
BaTelb
Y E;;%‘;Op HanpsDKe-
HUE — Yac-
Jlatuuk TeM- |—p| Yeumu- HOTO Ha- » ToTa
neparypsi 3 TEIb 3 TpAK-A
VYnpasneHue T
ot OBM '
JlaTuuk TeM- | Yeunn- l VYupasnenue
neparypsl 4 "| Tens 4 CxeMa UHIMKAIUK or OBM
TEMIIEPATYPHI U Y
HOMepa KaHaia BrixoaHOIM KO
C BxozoB ycunureneii 1,...4 (wacroTta) Kk OBM
l l l l C BbIXOJOB ycwiureneu 1,...4
Cxema KOHTPOJIst 00OpbIBa TaT4H- l l l l YcranoBka
KOB TEMIIEPaTypbl KoJla aBapHii-
Cxema KOHTpOJIA BBIXOAA <4—— HOU Temrepa-
TeMIEepaTyphl 3a YCTAaHOB- Typsl oT OBM

JICHHBIE TPAHHIIBI
Cetnp =~220B
S0 ——) Hcrounuk

NUTaHUA

Pucynok 1- CTpykTypHas cxema yCTpOWCTBa KOHTPOJISI TEMITEPATyPbl

pa3pabaTeiBaeMO€  YCTPOWCTBO MO JJIMHHOMY Ka0ento, U JUid YMEHbBIICHHUS
CBSA3aHHOM ¢ OTUM omMOKku u3Mepenust Ttemmeparypbl aaruuku TCM, TCII u
TEPMOJUO/Bl JOJKHBI OBITh TMOJICOCMHEHBI (B 3aBUCUMOCTH OT TpeOyemoit
TOYHOCTH W3MEPEHUS W JUIMHBI COCIWHUTENBHOTO Kalems) mo 2-, 3- u 4-
npoBoaHou cxeme. [lng matumkoB TCM numama3zoH HM3MEpEHUs TEMIIEPATypPhbI
0...+100°C, mma TCII — 50...4200°C, mna tepmomnap +200...+600°C, nus
tepmoanonos —50...+100°C.

OnHoBpeMeHHO ¢ nepenaveid nHbpopmaiuu kK IBM nomkHa OCyIeCTBISThCS
BU3yaJIbHAsl WHAWKALMS TEKYyLIEW TEMIIEPATYpPbl MOCPEACTBOM CEMHUCETMEHTHBIX
CBETOJUOAHBIX WJIM KUJIKOKPUCTAJUIMYECKUX HHIAMKATOPOB MO KAXKJIOMY KaHay.
[Ipu Oonpmioi nmuHe Kabenel cBs3M € JaTYMKaMHA — TEMIIepaTypbl s
perucTpalud  NOTepd  HMHQPOpPMALMKM JOJDKEH ObITh MPETyCMOTPEH KOHTPOJb
oOpbIBa JATYUKOB C BU3yaJIbHOM MM 3BYKOBOM MHIUKauel. B ciyyae HapymieHus
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Tabmuua 1- BapuanTsl 1.1...1.14 ucXoaHBIX JaHHBIX AJI1 IPOEKTUPOBAHUS

Bapuanr 1.11213141516 1718 19 1.101.111.121.131.14
HMcxonnbple naHHbIE

KonngecTBo KaHAIOB U3MEPEHUS
1 * * *

2 * * * *

4 * * * * * * *

Tun gatynka TeMnepaTypbl
TCM100M 2-x mpoBOJIH. * *
TCM50M 3-x mpoBogH. * * *
TCIISOIT 2-X mpoBOH. *
TCIIS0IT 4-X nmpoBOJIH. *
Tepmomapa XK mwm XA * * * *
Tepmoanon * * *
Wupukanus TeMieparypsl
HeT * * *
eCTh * % * % % * * * * * *
KoHnTponb 00peiBa 1aTYUKOB
HEeT % % * *
eCThb * * * * * * * * * *
KoHTpomb BbIX0a TEMIIEpaTyphl
3a yCT. IIpeieibl
HEeT * * *
€CTh:
YCTaHOBKA aBapUMHOMU
BEpXHEH TEMIIEPaTyphI oo ook X ook F
YCTaHOBKA aBapUMHOU
HUKHEW TeMITepaTyphl *oo® Ok ook Ok * *
YCTaHOBKA YPOBHSI aBap.TEMII.:
uugponas or 9BM * ook F * *
NEePEMEHHBIM pe3ucTropom *  * *oOOK *
BBox gagueix 8 OBM
KOJ, YUCJIO pa3psaos 12 10 12 10 8 8 10 8
qacToTa * * * * * *

X0Jla TEXHOJOTHYECKOro Tpolecca A MPeAOTBPAIICHUS aBapUMHBIX CHTYyaIlHid
M0 TPUYMHE BBIXOJA TEMIIEpaTyphl 3a yYCTAHOBJICHHBIE TPAHUIBI TAK)KE JOJDKHA
OBITH TIPEyCMOTPEHAa COOTBETCTBYIOIIAs aBapwifHas WHAuWKanws. [lpu sTom
aBapuifHOE BepXHEE WM aBapHilHOE HIDKHEE 3HAYCHHE TeMIIepaTyphl MO KaKIOMY
KaHaly JOJDKHO YyCTaHaBIMBATbcad JMOO uudpoBbM Kogom oT OBM, nubo
aHAJIOTOBBIM ITyTEeM - IEPEMEHHBIMH PE3UCTOPAMHU.

OnudpoBka aHanoroBo MH(GOPMaLMU JOHKHA OCYIIECTBISATHCS C TTIOMOIIBIO
8-,10- wmm 12- pazpsaHoro ananmoro-mudposoro npeodpaszosarens (ALIT) mubo c
NOMOUIbI0 TMpeoOpa3oBaTeNs HaNpsHKEHHWE-4acTOTa, UMEIOUIET0 IMOTPEIIHOCTh HE
6oxee 0,2%.

Bce ocranbHble HE OTrOBOPEHHBIE BBIIIE XapaKTEPUCTUKH, MApAMETPhI U
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KOHCTPYKTUBHBIE 0COOEHHOCTH YCTPOMCTBA  JOJIKHBI OIPENENATHCS
pa3pabOTUMKOM  CaMOCTOSITEIBHO  MCXOJs U3  TpeOoBaHUsSI — oOecredeHus
MUHUMAJILHON Ce0ECTOMMOCTH YCTPOMCTBA MPU MAKCUMAIbHON 3P PEKTUBHOCTU U
HAJIS)KHOCTHU €ro paboThI.

PexoMenaanuu no paspadorke cxeM U BbIOOPY 3J1€MEHTOB

Jlnst  obecmedeHuss TpeOOBaHWKA TOYHOCTH JKEJIATELHO HCIIOJIB30BATh
MOCTOBYIO cxeMy BikmtoueHuss  jgatuyukoB TCM, TCII wu  TepMOAMOIOB.
Yewnmurenn 1,...4  peanmu3oBatb Ha  0a3e NPELUU3HOHHBIX OMEPAIMOHHBIX
yeunuteneid (OY), BKIIOYEHHBIX MO cxeMe Au(epeHnaIbHOro YCHUIUTENS.
Moxuno wucnons3oBate OV K140V 17, K140Y]25, OP177, AD623. Ilpu
UCIIOJIb30BAaHUU TEPMOTIAp KENATENIbHO O0ECIeUnTh KOMIEHCAIMIO TeMIIepaTyphl
X0JOJHOro cnasi. B kauecTBe  aHAIOroBOro KOMMYTaTopa MOTYT  OBITh
UCIIOJB30BaHbl  KoMMyTatopel cepun K590 , wmynprumnekcopel  KS561KII1,
DG444. ®unabTp HHU3KHX YacTOT JIOJDKEH 00€CleYMBaTh MO/IABICHUE CETEBBIX
HaBOJMOK He MeHee yeM Ha 30/1b, MoxeT ObITh pean30BaH KaK aKTUBHBINA (QUIBTP
2-TO MOpsIJIKA C 4acTOTOM HacTpoiiku He Bbiie 111 Ha OY mmpokoro npuMeHeHUs
K140V 16, K544V 11, TLO74.

B kauectBe aHnanoro-uugposoro npeodpazosatens (ALII) pekomennyercs
ucnonb3oBaTh ALl ¢ HU3kMM win cpenHum ObicTpoaeiicTBueM tuna KS572I1B1,
TC7109. Moryt ObITh UCIIONB30BaHbl W MHOrokaHanbHble AIlll, Hampumep,
K57211B4, 1pu  31TOM AHAJIOTOBBIM KOMMYTAaTOp, ONMCAaHHBIA BBIIIE, HE
notpedyercs.  MICTOUHHMK ONMOPHOrO HampskeHus:i (€cii OH HE BCTPOEH B
Mukpocxemy AILIIl) MoxeT ObITh peanu3oBaH MO CXEME MNapaMeTpUyYECKOro
cTabunmn3aropa Ha npenu3uoHHbIX ctabunuTponax (818, KC405, nubo BbinogHEH
Ha CIeUaTIu3UpPOBAHHBIX MHUKpOCXeMax psana LM385, LM336.
[IpeoOpazoBarens HanpspkeHue-yactota — KP1108IIIT1, LM331.

CxeMa HHIMKAaIMU TEMIIEpaTypbl MOXKET HMHIWLHAPOBATH TEMIIEpaTypy B
U3MEPUTENIbHOM KaHaje M HOMep JTOro KaHaja Ju0o TemmepaTypy BO BceX
KaHaJIax OJTHOBPEMEHHO. B mepBoM cirydae (IT0OKa3aH Ha CTPYKTYpPHOW CXeMme) s
WHIUKAllUA TEMIIEpaTypbl BO3MOXHO MCHOJB30BaTh OAHY MHKpocxeMy AILIIl
K57211B2 wnn K572I1BS, a ans Homepa kaHana — aemmdparopsl cepun K514,
K555, K561 c COOTBETCTBYIOIINMH CBETOAMOAHBIMU WU
KUIKOKPUCTANIMYECKUMHU MHJIMKaTOpaMu. Bo BTOpOM cilydyae Ha KaXKIblii KaHa
notpedyercst cBosi Mukpocxema ALl ¢ cooTBeTcTByrommMmMu uHAMKaropamu. [lpu
NPUMEHEHUU  CBETOAMOJHBIX HHJUKATOPOB  PEKOMEHAYETCS  HCIOIb30BaTh
npuoops! Gupmel "KINGBRIGHT".

Jlist KOHTpousisi OOpbIBa JAaTYUKOB YEpe3 HUX HEOOXOIUMO MPOMYyCKaTh
HeOo01b110# TOK. [Ipu 0OpbIBe naTuMKa HampsDKEHHWE Ha BXOJIE COOTBETCTBYIOIIETO
YCUJIUTENS W3MEHUTCA Ha 3HAYUTEIbHYIO BEJIMYMHY, YTO MOXET OBITh
3apEruCTPUPOBAHO C MOMOIIBID KOMIApPATOPOB M OTPAKEHO B BUAE 3BYKOBOI'O U
CBETOBOTO cHrHaja. Ha omopHele BXOIbl KOMMApaTOpOB JOJDKHO IMOJABAThCS
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HaIpsHDKEHUE, COOTBETCTBYIOLIEE "HUCHpaBHBIM" HaTuvkaM. MOXKHO HCIIOJNb30BaTh
kommnapatopsl cepuit K554, K1401 wnu nro6sie OY.

Cxema KOHTpOJISI BBIXOJA TEMIIEPATYPhl B HM3MEPUTEIBbHBIX KaHaJlax 3a
YCTAHOBJICHHBIC TPaHUIIBl KOHTPOJMPYET HAMNPSHKEHUE HA BBIXOAAX YCHIIUTENIEH
l,...4 m CTpOUTCS aHAJIOTUYHO CXEME€ KOHTPOJS OOphIBa JATYMKOB (3THU CXEMBbI
MOXHO J]a)K€ COBMECTHUTH), TOJHKO Ha OIOPHBIE BXOJIbI KOMIApaTOpOB 3/1€Ch
JIOJKHO TI0/IaBaThCsl HaIpsDKEHUE "aBapuiiHON" Temnepatypsl JTUOO0 C MepeMEHHBIX
pPE3UCTOPOB, JTUOO C BBHIXOAOB MHU(PO-aHATOTOBRIX MpeodOpazosateneit (ILIAII)
(pexomenaytorest KS72ITA1, K57211A2, AD7628), BX0AHOM KO Ha BXOJ KOTOPBIX
nopaercs ¢ OBM.

HcTouyHuK MUTaHUSI MOXKET OBITh BBITIOJIHEH MO TPaHC(HOPMATOPHOI cXeMe CO
cTaOuiM3alMeil  BBIXOAHBIX  HampsHKeHWH. PexkomeHmyeTcss  MCHOJb30BaTh
tpancopmaropsl cepun TIII, TII, nmubo tpanchopmaropsr ¢upmsr "HAHN",
MHUKPOCXEMbI CTa0MIN3aTOPOB HarpsikeHus: cepun K142,

Tema 2. PazpadoTka ycTpOiCTBA yNIPABJICHUA 3JIEKTPONPHUBOIOM
3ananue Ha pa3padoTKy

YCTpONCTBO  MpEAHAa3HAYEHO Ui YIPABICHHUS  TPEXKOOPAWHATHBIM
AIIEKTPONPUBOJOM HACTONBHOTO CBEPIMIBHOTO cTaHKa. COOCTBEHHO (DYHKIMIO
yopaBieHus obOecrieurBaeT OBM, kotopas B cocTaB pa3padaThiBa€MOIo
YCTPOMCTBA HE BXOIMUT.

PazpabaTeiBaemMoe  yCTPONCTBO  JOJDKHO — oOeclieuuBaTh  Iepeaavyy
uH(pOpMaIMU O MOJOKEHUH padOyYMX OPraHoOB CTaHKa B ympasistoiyro OBM u
ynpasienue apurarensiMu nocrossHHoro Toka (IIT) mepemernenust paboumx
opraHoB. [luranue — cetb 50I'm 220B+£20%. [duanazon paGodyux TemriiepaTyp
0...+50°C. YcTpoMCTBO MTOHKHO OBITH BHIIIOJHEHO B BHJEC OJHOMN MM HECKOIBKHUX
MEYaTHBIX IJIAT, COCIUHEHHBIX APYr C JAPYITOM U C BHEUIHUMH YCTPOWCTBAMH
oCpeACTBOM Kabenel u pazbeMoB. OcTajabHble TEXHUYECKUE TPEOOBAHUS 3aBUCAT
OT HOMEpPA BapUaHTA.

CrpykTypHas cxema yCTpOICTBA MPUBEACHA HA PUC. 2, @ UCXOJHBIE TaHHbBIE
10 BapHaHTaM - B Ta0J. 2 u 3.

B kaudecTBe JaTUMKOB MOJOXKEHHS PabOYUMX OpPraHoB B 3aBHUCHUMOCTHU OT
HOMEpA BapuUaHTa JOJDKHBI MCIOJIB30BATHCS  BpaIAIOLIMECs TpaHCHOpMATOPhI
(BT), ¢doroumnynbcHble AaTYUKUM WM KOAOBble (oTomatuuku. Bce oHu
MEXaHUUYECKHU CBSI3aHBI C XOJIOBBIMM BUHTAMHU U PETUCTPUPYIOT HX Yroj MOBOPOTA,
a 3HAYUT U NepeMeleHrne paboyrux OpraHoB MO0 KOOpAUHATaM.

CxeMbl 3amuTKM © 00paboTku wHGOPMANMKM IS Pa3HBIX  THUIIOB
JATYMKOB HMMEIOT CyllecTBeHHbIe oTanuns. Tak maruuku BT mis obecnieuenus mux
paboOThl JOJKHBI 3aMMUTHIBATHCS CUHYCOUJAIBHBIM CUTHAIOM YacToToit 4000 mim
2000T'r ammumrynoit 10B npu  koaddumnmente rapmonnk He Oonee 1%. [ns
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Koopaunara 1
Cetp =220B 50I'
JlaT4MK MOJIOKEHUS Cxema 3aluTKi U
pabouero oprana » 00paboTku nHGpOpP- » kOBM l
A
Matm Hcrounuk
HHT . Al IIUTAHUA
Ycunurens < 11, < or OBM
il 3/tipuBOA
JlaTuuk 4acToThI Cxema 06paBoTKH CSBM
BpaIeHus > undopmaru >
—>
Koopaunara 2 —
Y OBM
—>
Koopaunara 3 «—
P PBM

PucyHok 2. CTpyKTypHasi cxema yCTpOKCTBA YIPABJICHUS 3JIEKTPOIPUBOIOM

MOJIYYCHHUS] TAKOTO CHUTHAjda MOXET OBbITh HCIOJIb30BaH JIMOO aHAJIOTOBBIN
reHeparop ¢ (pazoCABUTAIONTUMU ETISAMHU, TUOO0 TeHepaTop MeaHIpa C MOJIOCOBBIMU
bunbTpamMu, MO0 CrienUaIbHbIN UGPOBON TeHEPATOP TAPMOHUUECKUX CUTHAJIOB.
doronuMMyIbCHBIE  TaTYMKH - mpeoOpasoBatenu Ttuma  BE-178,
BbIpabaThIBarOIIKE 3a 0AH 000poT 256, 1024 mu60 4096 uMmynbCOB.

KomoBeie aBowdHBIE nmecaTHpaspsaHbie (POTOAATINKH MOKHO BBIOpATh
J000Tr0 THUMA.

bonee moapoOHO cxeMbl 3anmUTKH U 00pabOTKH MHGOPMALMK BCEX ITUX
JATYMKOB OYIyT PAaCCMOTPEHBI HUXKE.

JlaTauk ~ YacTOTBI ~ BpalIEHUS  DJICKTPOABUTATENSI  KOHTPOJIHPYET
HETMOCPEJICTBEHHO BpallleHHE Bajia JJICKTPOJBUTaTeNsi. ITO MOXKET ObITh
TaxoreHepaTop (yCTaHOBJICH HA JBUTATEINE, JUIsl PAcUYeTOB MPUHATH KOAh UIIMEHT
npeoOpazoBanus 1MB/06. B MuH.) MO0 WMITyJIbCHBIE JATYUKH: OMTOIMAPHI C
OTKPBITHIM onTrueckuM kKarasioMm cepuu OIT/[-18M wimm natumku, paboTa KOTOPBIX
ocHoBaHa Ha 3(pdekre Xomma: mukpocxembl cepun K1116, TLE4935. Cxema
0o0paboTkn wuHGOPMAIMA C JAaTYAKOB YaCTOTHI BpAIICHHUS 3/IBHTaTels IpHU
WCMOJIb30BaHWU TaxOreHepaTtopa  JOJDKHA BblgaBaTh OBM  mapajuienbHbIN
JIBOUYHBIN KoJI (OoJiee MOJPOOHO 3Ta cXeMa Tak ke OyAeT pacCMOTpeHa HUXKe),
7100 WMITyJIbCHBI CHUTHAJ, 4YacTOTa KOTOPOTO MPOMOPIMOHATbHA YacTOTe
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Tabmuua 2- Bapuantsl 2.1...2.12 uCXOIHBIX JaHHBIX AJI1 IPOEKTUPOBAHUS

Bapuanr
HMcxonnbple naHHbIE

21 22 23 24 25 26 27 28 29 210 211 2.12

Jatuuk monoxeHus pabodyero opraHa
tuna BT:
4acTOTa 3alUTKHU:
4000
2000T"g
cXeMa 3aIluTKU:
AHAJIOTOBBIM I'eHepaTop U
dazocaBuraromas 1emb
reHepaTop MeaHapa u
MIOJIOCOBBIE (PHIIBTPHI
U poBoii TeHepaTop
TapMOHHYECKOT0 CHUTHaa
(bOTOMMITYTLCHBIN JATYUK:
KOJI-BO UMITYJILCOB Ha 1 06opoT
256
1024
4096
KOJIOBBIHN oTomaTyuk 10-pa3psiaH.
JlaTuuk 4acTOTHI BpaIICHUS 3/BUTATEIS
TaxoreHepaTop:
BBOJ JaHHEIX B DOBM:
KOJI, YUCJIO pa3psoB
4acToTa
UMITYJIbCHBINA JaTYUK
OMTOIAapa C OTKPHITHIM OITHY.
KaHaJIoM
naTyuk Ha a¢¢exre Xota
LIAII s/mpuBopa:
C apaJiyIeIbHBIM BXOIHBIM KOJIOM
npeoOpa3oBareb YacTOTa-HaIps-
JKEHUE
npeoOpa3oBareib ATUTEIbHOCTH
UMITYJIECOB B HAMPSDKCHUE
DNEeKTpOABUTATENh IPUBOA
24B, 0,2A
24B, 2A
110B, 0,1A
110B, 1A

* * *

* * *
* *
%k *
% %
* *
* *
* *
* *
* * * *
* * *
* * *
*
* * * * * *
* * * *
* * * *
*
* * *

BpalleHusl Bana pABuratens. [IpM MCHoab30BaHWM HMMMYJIBCHBIX JAaTYMKOB HX
BBIXO/IHOWM CHTHAJI TOAAETCS HETMOCPEICTBEHHO Ha BX01 DBM.

LIAIT »/mpuBona momkeH monaydatb oT OBM umudopmaruio n1ubo B BHIE
napajuieIbHOTO JBOMYHOTO 8-pa3psIHOrO KOja, JMOO YacTOThl, JUOO B BHJEC
HUMITYJICOB C W3MEHSEMOM JJIMTENbHOCThIO. [Ipr 3TOM Ha ero BBIXOE JAOJIKEH
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Tabnuna 3- Bapuantsr 2.13...2.24 uCXOAHBIX JaHHBIX JJIsl MPOCKTUPOBAHUS

Bapuant 2.132.142.152.16 2.17 2.18 2.19 2.20 2.21 2.22 2.23 2.24
HMcxonnbple naHHbIE

Jatuuk monoxeHus pabodyero opraHa
tumna BT:
YacTOTa 3alUTKU:
400I'1g * K
2000I'1g * 0%
cXeMa 3allluTKH:
AHAJIOTOBBIM I'eHepaTop U
¢dazocaBUraromas 1nernb *
TeHepaTop MeaHapa u
MTOJIOCOBBIE (PUITBTPHI *ooOK
U poBoii TeHepaTop
rapMOHHMYECKOT'O CUTHAJjIa *
(bOTOMMITYTLCHBIN JATYUK:
KOJI-BO UMITYJILCOB Ha 1 06opoT
1024 * %
4096
KOJIOBBIM oTtogaTuuk 10-paspsau. *  *  *
JlaTuuk 4acTOTHI BpaIICHUS 3/BUTATEIS
TaxOTeHepaTop:
BBOJ JaHHELIX B DOBM:
KO/JI, YUCJIO pa3psIoB 8 10 8 10 8
4acToTa * * * *
UMITYJIbCHBINA JaTYUK
ONTOIApa C OTKPHITHIM OINTHY. *
KaHaJIOM
naturk Ha addexte Xoima oo
LIAII s/mpuBopa:
C TIapajuieIbHIM BXOAHBIM KOJIOM * * * * * *
npeoOpa3oBareb YacTOTa-HaIps-
sKeHue £ * * * * *
npeoOpa3oBareib ATUTEIbHOCTH
UMITYJIECOB B HAMPSDKCHUE
DNEeKTpOABUTATENh IPUBOA

24B, 0,2A * * *

24B, 2A * *

110B, 0,1A * * *o*

110B, 1A * koK
(bopMHpOBaTHCS AHAJIOTOBBIM CHUTHAJ, KOTOPBIN 3aTeM MOCJIE  YCUJICHUS
YCUIIUTEEM o0ecreyuT BpalllCHUE anektpoasurarensd. [lorpemHocTs

npeodpazoanust [{|Alla ne nomxHa npesbimath 0,2%.
Yceunurens noimkeH odecrieunBath yeuiienue curana [{Alla mo MourHocTH,
MMETh 3allUTY OT NMEepEeHANpPsHKEHUN Ha BBIXOJIE, OT MeperpeBa, CXeMy OrpaHuyYeHUs
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BBIXOJHOTO TOKa. Vcnosb3oBaHue 31€ch MPOCTOrO  YCWIMTENIS BO3MOXHO
UCKIIFOUUTENFHO B YUEOHBIX 1EJIIX — JaHHOE pellieHUe Ha MPAKTUKE, OCOOEHHO MpHU
OO0JBIIMX Maccax pabOYMX OpPraHOB, MPUBENO Obl K CYHIECTBEHHOMY CHUXEHUIO
JUHAMUYECKUX  XapakTtepucTtuk mnpuBojga (bormee mnoapoOGHO 3TH BOMPOCHI
M3y4yarTcs B yueOHOM Kypce "ABTOMaTH3UPOBaHHBIN 3ekTponpuBoxa”). 1o aToit
OpUYMHE TpU MOIIHOCTH d/nBuratens Oonee 100BT BMecrto ycunurens
KenaTelIbHO TMPUMEHUTh (T.e. BhIOpaTh M TPaMOTHO TMOJIKIIIOYHUTH) CIEIUATIBLHOE
KOHCTPYKTUBHO 3aKOHYEHHOE yCTPOUCTBO — 3nekrponpuson AIIT.

DNEeKTpOABUTATENN MPUBOJOB B 3aBUCUMOCTH OT HOMEPOB BapUaHTOB
MoryT ObITh cepuu IIM (24B), JIK (110B) nubo mroOble apyrue COBpEMEHHbBIE
BbICOKOMOMeHTHBIE J{IIT ¢ XxapakTrepucTukamu, COOTBETCTBYIOIIMMU 3aJaHUIO.

Bce ocranbHble, HE OTOBOPEHHBIEC BBIIIE XaPAKTEPUCTUKH, NapameTpbl U
KOHCTPYKTHUBHBIE OCOOCHHOCTH YCTPOIMCTBA JIOJDKHBI ONPEENIAThCS pa3padboTuu-
KOM CaMOCTOSITEJIbBHO UCXOAsl M3 TpeOoBaHMUs OOECHe4YeHHs MHMHUMAaJIbHOU
ce0eCTOMMOCTH yCTPOMCTBA NMPU MaKCUMaJbHOW 3(PPEKTUBHOCTU U HAJIEKHOCTHU
€ro padoTHI.

Pexomenaanuu mo paspadorke cxeM U BbIOOPY 3J1€MEHTOB

['eneparop mst 3anuTku jgatyrika BT MoXeT OBITH BBITIOJIHEH IO TpeM
cxemaM, 00eCreYnuBaIOIIUM TPEOYyEeMYI0 YacTOTY, aMIUIUTYLy U (OpMYy CUTHAJIA.

B nepBoM ciyyae OH IOJKEH UMETh B CBOEM COCTaBE aHAJIOTOBBIN T€HEPATOP
CUTHAJIa CHHYCOMIAJIbHON (POPMBI, OT KOTOPOTO 3alHUTHIBATHCS OJHA W3 OOMOTOK
BT. Ha Btopyto oOMoTky BT Heo0XxoaumMo mojaTh TOYHO TaKOW K€ CHUTHA,
CABUHYTHIM MO (pa3ze OTHOCUTENBHO CUTHAJIA MEPBOM OOMOTKM POBHO Ha /2, IS
Yero MOXKHO UCIOJIb30BaTh MpocTeimue (a3zocABUTalONIMe LEenu (Hampumep,
bunbTpsl HU3KkMX yacToT ®HY), BeimomHeHHbie HA OY MIMPOKOTO0 NMPUMEHEHUS
tuna K140V 17, LM324. TlorpenHocTh 4acTOTHI T€HEpATOpa BO BCEM JIMAMA30HE
TeMIrepaTyp He JoJkHa npessimats 0,1%.

Bo BTOpoM ciydae renepatop 3anutku BT nomkeH cocToaTh U3 nudpoBoro
JIBYXKAHAJIBHOTO TE€HEpaTopa MPSMOYTOJbHBIX UMITYJIbCOB "MeEaHIp", BBIXOIAHBIC
CUTHaJbl KOTOPOTrO CIBHMHYTHI MO (aze Ha 7/2 M MOAAIOTCS Ha JIBa OTIEJIbHBIX
nosiocoBeix puibTpa ([1D), HacTpoeHHBIX HA YacTOTy renepatopa. Ha Beixoge 1D
nojgy4daeM curiai nutanust BT.

B TtperseM cnyuae reHeparop 3anutkn BT gommkeH  comepkarhb
BBICOKOYACTOTHBIM T€HEepaTop MPSMOYTOJIbHBIX HMIYJbCOB, CUTHAl C KOTOPOTO
MOJAeTCsl Ha CYETHBIM BXOA JBOMYHOro 10-pazpsiaHoro uuM@poBOro cyeTyuKa.
BbIxoHOM KOJA CYETYMKa MOCTYNaeT Ha aJpecHble BXOHbl JIBYX MHKPOCXEM
NOCTOSIHHBIX 3anoMuHaroumx ycrpoilctB (I13Y), ¢ BbIXxoma KOTOpBIX AaHHbBIE
noaatotcs Ha 1Ba 8-pa3psaHbix [{Alla. Ycunennsiii Boixoanoi curnan [{AITos
MOXHO HCToib30Bath g nutanuss BT. B mepBom [13Y gomxna ObITh 3ammra
TablnIa NepexojJa  HapacTaloUlero JBOMYHOIO KoAa B KOJ, COOTBETCTBYIOIIHN
OJIHOMY IE€pUOJY CHUHYCOMJAIBHOIO HaIpshKeHus, a Bo BTopoM II3Y —ogHOMY
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NepuoAy KOCHHYCOMJAIBHOIO  HampsbkeHus. YactoTa  BBICOKOYACTOTHOTO
reHepaTopa JM0JbkHa ObITh B 2'° pa3 Oosbiie yacTtoThl 3anutku BT. XKemarenbHo
WCIIOJIB30BaTh CUCTUYMKU W Apyrue mudpoBbie MukpocxeMbl cepuit K555, K1533,
K561, K1561, TI3V c o6bemom namstu He meHee 1 Kbaiit, nanmpumep, KP537PTS5,
LAIT KP572ITA1. IpommBky [13V pa3pabaTeiBaTh HE HY>KHO.

Ot yrna moBoporta Baina BT 3aBucut caBur ¢asbl €ro BbIXOAHOTO CUTHAJIa
OTHOCUTEJIBHO cHrHaia 3anuTku. Cxemy misg QopMupoBaHUS Koja, OOpaTHO
MPOTOPLUHUOHAIIBHOTO CABUTY (Pa3bl, MOKHO BBIMOJHUTH B COOTBETCTBUH C PUC.3.

P I'enepaTop curnaia Cuer- Peru-
BT [ 3aUTKU YUK CTp

> . C .| D

» Kommaparop 1 | Cxe > > —» KOJ
Ma | R 1 c kK OBM
I/I » >

BY reneparop >

dopmMupoBa-

™ Kommaparop 2 »( TEJIb UMII-CA

Pucynok 3-Cxema oundpoBku cipura (assl BIxoiHOTO curHaia BT

Kommapatopsl 1 1 2 GopMHUPYIOT UMIYJIBCH MPU TEPEXOE BBIXOJHOTO CUTHAJA
BT u curnana ero 3anuTku yepe3 Houb. Ha Beixome cxemsl "U" (opmupyercs
nayka UMMYJbCOB, JUIUTEIBHOCTh KOTOPOM paBHA MOJIOBUHE MEPHUOJA BBIXOIHOIO
curHaia BT.

B navane kaxporo mnepuoja curHaia 3anuTku BT cueTynk ummynbCcoB
copackiBaercs B 0 mo R-Bxo/1y BBIXOHBIM CUTHAJIOM (POPMHUPOBATEINSI UMITYIHCOB U
3aT€M HAYMHAET CUMTATh UMITYJIbLCHI ¢ BbixoAa cxemsl "". Uem MeHbllle CABUT 1O
daze Mexay BbIXOAHBIM curHaioM BT u curHajiom 3anuTku, TeMm OOJIbIe
UMITYJIbCOB BbICOKOouacToTHOro (BY) reneparopa cocuutaer cuetuuk. Kopg c
BBIXOJIa CYETYMKAa B Hadalle OuYepeaHOro mepuoja curdHaia 3anutku BT
MePEIUChIBACTCS B TAapasUICIbHBIM PEerucTp no mnpuxoay ¢ponra Ha ero C-BXoa U
MOKeT ObITh cuuTan DBM.

@OTOMMITYJIbCHBIA JaT4YUK MPU TMOBOPOTE €ro Baja Ha OJUH OO0OpOT
BbIpa0aThIBa€T OJIMH HMMIYJbC TIO CBOEH BBIXOAHOW JHMHHM 'Havasio oOopoTa'
("H.0") W  omnpeneneHHOE KOJIUYECTBO HUMIYyIbCOB (256,1024 wmum 4096 B
3aBUCHUMOCTH OT THIIA) IO BBIXOIHBIM JHHHAM "SIN" 1 "COS",MpuueM CUTHAIBI Ha
ATUX JMHUSX CIABUHYTBHI JPYr OTHOCUTENBbHO aApyra Ha m/2. Jlna popmupoBanus
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KOJla IPpONOPIHHUOHAJIBHOTO YIJIy ITIOBOPOTA BaJjiad (bOTOI/IMHYJ'IBCHOFO JaTduKa MOXCT
OBITH MCITOJIE30BaHa CXEMa, IIpUBCACHHAsA Ha pHC. 4,

o CC kK OBM
OTOUM- i yer-
Sin » - > —>
MYJIbCHBIN > o Cxe YUK
JaTYUK cos Ea HUMII-B
> OU > =
H.O | R
HarpasJ.
Tpur- " BpalllCHUS
» S Tep
Cuer- , KDBM
YUK
> R | £ o6o-
pOTOB
.| C
R
copoc ot
OBM

Pucynok 4-Cxema ounpoBkH curaana GpOTOUMITYJILCHOTO AaT4rKa

®opmupoBaTenn uMIyJibcoB DU BbIpadaTHIBAIOT CHUTHAIBI MO MNPUXOLY
ouepeHOro (PpoHTa UMMYJIbCa C BBIXOJIOB (POTOMMMYJBLCHOTO AaT4yuKa. Tpurrep
dbopMUpYET CUTHAJI HAMpPABJICHUS BPAIICHUS, KOHTPOJUPYS MOPSIIOK CIEAOBAHUS
curHayioB "Sin" u "C0S", W mepeKItoYaeT HaNpaBICHUE cYeTa CYeTIYMKOB. CUeT4nK
UMITYJIbCOB COpAachIBa€TCS CUTHAJIOM "H.0." (POTOMMITYJILCHOTO JaT4YMKa, TMOCIIe
Yero CyMMHUPYET WIJIM BBIYMTAET BCE UMITYJIbChI C BbIXOJI0B P B 3aBUCUMOCTH OT
HarmpaBJeHUs BpamieHus. TakuMm o00pa3oMm, Ha BBIXOAE CUETYHMKA HMITYJIHCOB
dbopmupyeTCcsi KOJ, MPOMOPIMOHAIBHBIN KOJUYECTBY BBIXOJAHBIX HMITYJIHCOB Ha
WHTEpBaJe OJHOT0 000poTa (OTOMMITYJILCHOTO JIATYHKA.

Cuerunk 000pOTOB, B CBOIO Oouepesib, cOpachiBaeTcsi curnajiom oT 9BM npu
BbIXOJIe paboyero opraHa CTaHKa B TOYKY Hauajga KOOPJWHAT, TOCIE Yero
CYMMHUPYET WM BHIYMTAET, B 3aBUCUMOCTH OT HAIpaBJIE€HUS BpAICHUSI, UMITYJIbChI
Hayajga obopoTa, GhopMuUpys B pe3yibTaTe KoOJ, COOTBETCTBYIOUIWNA KOJIUYECTBY
000OpOTOB Bajia OT Hayaia KOOPAUHAT.

[Ipu peanv3anu OMHMCAHHBIX CXEM CIEAYET MCIOJIb30BATh 3JIEMEHTHYIO
0a3y, peKOMEH/IOBAaHHYIO BHIIIIE.

KonoBblii hoTogaTuynk MOKHO MOAKIIIOYATH HEMOCPEACTBEHHO K DBM.

Cxema o0OpaboTku uHGpOPMAIMK TaxoreHeparopa JOJDKHA OO0ecTeunBaTh
npeoOpa3oBaHue TEPEMEHHOTO HANPSDKEHHWs] B TIOCTOSHHBIM TOK U Tepeaady
naHHelXx B OBM ¢ ucnonw3zoBanmeM ymbo ALl cpegHero OBICTpOACHCTBHS C
napaieIbHBIM BBIXOIHBIM KOJIOM, THOO ITpeoOpa3oBaTess HanpsHKeHHEe-9acToTa.
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JIst 9TOTO TaK e MOXKET MCIOJB30BaThCsl PEKOMEH/IOBAHHAS BBIIIE DJIEMEHTHAS
0aza.

NMiynbCHBIE JATYMKK YacTOTHI BpPAIlEHUs Bajla JIEKTPOABUTATENS MOXKHO
NOJAKJII0YaTh HemocpeACTBEHHO kK OBM.

B kauectBe LIAIl »/mpuBoma MOTyT OBITH HCIOJIB30BAHBI MHUKPOCXEMBI
K572I1A1, K572I1A2, TC7109 u ap. Kak npeobpa3oBarenu 4acToTa-HANPSHKEHUE
MOXHO, Kak TpaBWJIO, HCIOJIb30BaTb MHUKPOCXEMBI  IMpeodpazoBaTese
HaIpsHKEHUE-4acTOTa, OMMCAHHBIE BHINIE, B COOTBETCTBYIOMIEH CXEME BKITFOUCHHSI.
[IpeoOpazoBarens NIUTEIHPHOCTH WMITYJIBCOB B HAIPSIKEHUE — OTO MPOCTEHIIAs
RC-nerouka (OHY).

Yewnnurens mina nuranusa IIT pekomenayercss CTpouTh IO NPOCTEUIIMM
CXeMaM KaK YCHJIUTEIh MOIIHOCTH C JBYXTAKTHBIM BBIXOJHBIM KacKaaoM Ha
JTUCKPETHBIX 3JieMeHTax. [Ipu 3TOM HEOOXOAMMO YYUTHIBAThH, YTO ITYCKOBBIE TOKU
s/ABUTaTENie MOTYT OBITh B HECKOJIBKO pa3 0oJibllle pabo4nX TOKOB, YKa3aHHBIX B
3alaHui. MOXHO wuCIoiab30BaTh MuKpocxembl YM3U: K174YH19, TDAT7294,
momaeie OY: LM12CLK, OPAS5S41AP.

HNcTouHNK TUTaHUS DJIEKTPOHHBIX CXEM MOXET OBITh BBIMOJHEH IO
TpaHchopmartopHoit b0  OectpaHchopmaTopHO  (C  HCMOJIB30BAaHUEM
BBICOKOYACTOTHBIX IpeobOpaszoBateneil) cxeme. Jlis crabuimsany  BBIXOJTHBIX
HAMpSHKEHUM  AJICKTPOHHBIX  CXEM  JKEJIaTeNIbHO HCHOJb30BaTh HMITYJICHBIC
ctabunu3atopsl Ha Mukpocxemax K142EIT1, LM2574, LM723.

CIIUCOK JIMTEPATYPbI

1 Dnexrponuka. MeTonueckue yKka3aHus K BBITTOJTHEHUIO KYpCOBOTO
npoekTa (paboThl) IO BJEKTPOHHUKE IS CTYACHTOB creruanbHocTH 210200
JTHEBHOM U 3a04HOM (hopm oOyuenus. Kypran: U3n-so KI'V, 1997.

2 T'OCT 7.32-2001 Otuet o Hay4HO-HUCCIeA0BaTeNbCKOM padbore. CTpykTypa
U TIpaBuiIa 0(hOPMIICHHUS.

3 Pazpabotka u oopmiieHne KOHCTPYKTOPCKON JOKyMeHTaIuu POA.:
CnpaBounuk/ Ilox pen. 2.T. PomanbrueBoii.- M.: Paguo u cBsizb, 1989.
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MBAHOB AJIEKCEN AJIEKCAHJIPOBUY

KOHTPOJIBHBIE 3ATAHUA
K BBITIOJTHEHUIO KypCOBOTO MpoeKTa (paboThl) MO 00IIeH 3TEKTPOTEXHUKE
Y DJIEKTPOHUKE JIJISl CTYJEHTOB crienuanbHocTH 220301
JTHEBHOM U 3a04HOM opM 00yueHus
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®dopmat 60x84 1/16 Ven. neu. 1. 1,0 Vu. u3n. 1. 1,0
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