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QnMCaHHblA B HaCTOR~eA pa6oTe nporpaMMaTop npeAHa3Ha4eH AnR 

MccneAOBaHMR noTepb 3HeprMM B csepxnpoBOAR~MX MarHMTax M Ko
POTKMX 0Gpa34ax csepxnposoAHMKOB Ha nMHMM c 3BM l 1/.Mo~Ho TaK~e 
Mcnonb3OBaTb ero npM onpeAeneHMM KPMTM4eCKMX TOKOB M MCnblTaHMM 
csepxnpOBOAR~MX MarHMTOB, npM M3MepeHMM KPMBblX HaMarHM4eHHOCTM 
MeTOAOM ~MT4a MT.A. 

nporpaMMaTop RBnReTCR reHepaTopOM OAMHO4HblX MnM cepMM MM
nynbCOB HanpR~eHMR CMMMeTpM4HOA Tpane4eMAanbHOA MnM Tpeyronb
HO~ ~OpMbl, KOTopwe ynpaBnR~T MCTO4HMKaMM nMTaHMR csepxnposo
AR~MX MarHMTOB. 6noK-cXeMa nporpaMMaTopa noKa3aHa Ha PMC. 1. 
Ha pMc.2 npeACTasneHa speMeHHaR AMarpaMMa ero pa6oTw. 

KaK BMAHO M3 pMc.2, nporpaMMaTop MHM4MMpyeTCR CMrHanoM 
CLEAR. KOTOpb1A 6noKMpyeT MHTerpaTop 11HT /CM. pMc. 1 /, M Ha Bb1-
XOA 11HT BblAaeTCR Hynesoe HanpR~eHMe. npM noRB~ CMrHana 
START pa36noKMpyeTCR 11HT, Ha ero BXOA noAaeTcR cTa6MnM3M
posaHHwA OTpM4aTenbHblA noTeH4Man. HanpR~eHMe, nMHeAHO BO3pa
CTa~~e e Ha BblXOAe 11HT, nOAaeTCR Ha OAMH M3 BXOAOB KOMnapaTopa 
MaKCMMyMa KM /pMc. 1/. Ha APYroA BXOA KM npMno~eHo onopHoe Ha
npR~eHMe Uonop. KorAa HanpR~eHMR Ha BXOAaX KM CTaHOBRTCR 
paBHblMM, KM Bblpa6aTblBaeT CMrHan MAXl. KOTOPblA M3OnMpyeT BXOA 
11HT OT npMno~eHHoro HanpR~eHMR. HanpR~eHMe Ha BblXOAe 11HT noA
Ae P~MsaeTCR nOCTORHHblM, TeM CaMblM o6pa3yeTCR 11 CTOn 11

• no OKOH-
4aHMM 11 CTona' I Bblpa6aTblBaeTCR CMrHan MAX2. no KOTOPOMY Ha 
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PHc.2. BpeMeHHaH gHar
p aMMa pa6oTbt nporpaMMa
Topa. 

BXOA HHT noAaeTcH cTa-
611n11311posaHHblH nonom11-
TenbHblH noTeH411an. Ha
npHmeH11e Ha BblXOAe HHT 
Ha411HaeT n11HeHHO naAaTb. 

B cny4ae reHepa41111 
~-➔----t-- 11Mnynbcos 6e3 "cTona" 

/TpeyronbHOH $OpMbl/ n11-
J----~ HeAHblH cnaA HanpHmeH11H 

Ha BblXOAe HHT Ha411Ha
eTCH C MOMeHTa noHBne
HHH c11rHana MAX1. KorAa 

· 3TO HanpHlt<eH11e AOCT11ra-
eT HynH, KOMnapaTop HynH 

KH /pHc. 1 / Bblpa6an,1aaeT c1-1rHan STOP, 6noKHPYIOUIHH HIH. Ha 3TOM 
aaKaH4HBaeTCH OAHH ~11KJ1 reHepa411H. B CJ1y4ae, KOrAa nporpaMMa
Top reHepHpyeT cepH~ HMnynbcoa, cneAY~~11A c11rHan STARTaaTo
MaT114ecK11 Bblpa6aTblBaeTCH 6nOKOM ynpasneHl1H 4epe3 speMH, pas
Hoe Anl•1TenbHOCTl1 nay3bl MelKAY 11MnynbCaMl1 HanpHlt<eHHH. 

HMnynbCbl HanpHlKeHHH C BblXOAa HHT noAa~TCH Ha BblXOA B~X 
nporpaMMaTopa 4epe3 BblXOAHOH ycHn11Tenb BY /p11c.l/. BY ocy~ecT
snHeT yc11neH11e no MO~HOCTl1. OH n03BOnHeT CMe~aTb yposeHb HynH 
BblXOAHOro HanpHmeH11H B npeAenax ,::5 B 11 MeHHTb nonHpHOCTb Bbl
XOAHblX HMnynbCOB. 

nporpaMMaTop MOlt<eT pa6oTaTb B aBTOHOMHOM pem11Me /ynpasne
H11e ocy~eCTBnHeTCH BPY4Hy~/ 11n11 Ha nl1Hl111 C 3BM /ynpasneH11e OT 
3BM/. Pem11M pa6oTbl nporpaMMaTopa onpeAenHeTCH nonomeH11eM nepe
Kn~4aTenH CONTROLLED / MANUAL, pacnonomeHHoro Ha nepeAHeA 
naHen11 ;nn; nporpaMMaTopa. np11 0TmaT1111 nepeKn~4aTenH nporpaM
MaTop pa6oTaeT B aBTOHOMHOM pem11Me 11 c11rHanbl ynpasneHl1H nOAa
~TCH C nn. CTa611n11311posaHHble noTeH411anbl, nOAaBaeMble Ha BXOA 
HHT, 11 onopHoe HanpHmeH11e , np11nomeHHOe Ha BXOA KM, CH11Ma~TCH 
c 11CT04Hl1Ka n11TaH11H nporpaMMaTopa /p11c. 1/. 

KpoMe nepeKn~4aTem1 CONTR/ MANUAu ,Ha nn pacnonomeHbl cne-
AY~~11e 3neMeHTbl ynpasneHl1H: 
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- KHonKa ZERO - np11 HamaT1111 Bblpa6aTblBaeTcH c11rHan CLEAR; 
- KHonKa START- np11 HamaT1111 Bblpa6aTblBaeTcH c11rHan START; 
- nepeKn~4aTenb TA3LE- np11 HamaT1111 reHep11pyeTCH 11Mnynbc 

co "cTonoM", B o6paTHOM cny4ae - 11Mnynbc TpeyronbHOA $op
Mbl; 
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- nepeKn~4aTenb PAUSE - np11 HamaT1111 reHep11pyeTCH cep11H 
11MnynbCOB, np11 OTlt<aTl111 - OA11H04HblH 11Mnynbc; 

- nepeKn~4aTenb HOLD - np11 HamaT1111 no3sonHeT B n~6oe apeMH 
nOAAepm11BaTb BblXOAHOe HanpHlt<eH11e Hel13MeHHblM AO Tex nop, 
noKa nepeKn~4aTenb He 6yAeT oTmaT; 

- KHOnKa DOWN - np11 HamaT1111 B n~6oe speMH Bblpa6aTblBaeT 
c11rHan, no KOTOpOMY HanpHmeH11e Ha BblXOAe 6yAeT n11He~HO 
naAaTb; 

- perynHTOPbl An11TenbHOCTl1 11CTona" 11 nay3bl no3BOnH~T rpy6o 
/xl 11 xlO / 11 TOHKO peryn11poaaTb AI111TenbHOCTb KaK 11CTo
na", TaK 11 nay3bl AO 40 c; 

- perynHTOp aMnnl1TYAbl BblXOAHOro HanpHlKeHHR /onopHoro HanpR
lt<e Hl1R U onop ,I 

/nepe411cneHHble 3neMeHTbl ynpasneHl1R 6noK11py~TCR np11 HamaTl1H 
nepeKn~4aTenH CONTR / MANUAL, To ecTb np11 pa6oTe nporpaMMaTo
pa Ha n11H1111 c 3BM/; 

- nepeKn~4aTenb CKOpOCTl1 n11He~Horo HapacTaHHR BblXOAHOro Ha-
npRlt<eH11R; 

- nepexn~4aTenb nonRpHocT11 BblXOAHOro 11Mnynbca; 
- perynRTOP Cl1MMeTpl14HOCTl1 BblXOAHOro 11Mnynbca; 
- perynRTOp CMe~eHHR ypOBHR BblXOAHOro HMnynbca; 
- perynRTOP APe~$a HYilR HHT. 
B pem11Me pa6oTbl nporpaMMaTopa Ha n11H1111 c 38M ynpasneH11e 

nporpaMMaTOpOM ocy~eCTBnHeTCR C noMO~b~ 6noKa 11HTep$eAca 5H, 
BblnonHeHHoro B cTaHAapTe KAMAK. 6noK-cxeMa 6H noKaaaHa Ha p11c.3. 
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PHc.3. BnoK-cxeMa HHTep~eHca nporpaMMaTopa 
B CTaHgapTe KAMAI<. 
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B 3TOM cny4ae 6H npHHHMaeT CHrHan, nponop4HOHanbHbl~ TOKY 
a MarHHTe,H BWAaeT cneAym~He cHrHanw ynpasneHHR: 

CLEAR - no KOMaHAe AOF24 H Z; 
START - no KoMaHAe AOF25 ; 
MAXl - KOrAa TOK B MarHHTe AOCTHraeT 3aAaHHOro MaK-

CHManbHOro 3Ha4eHHR; 
MA2 - no KOMaHAe AOF26; · 
STOP - B KOH4e Ka*AOro HMnynbca TOKa B MarHHTe. 

6H COAeP*HT 8-pa3PRAHbl~ CTaTyCHbl~ perHCTP, COCTORHHe Ka*-
AOro pa3pRAa KOToporo cneAym~ee : 

pa3PRA O - BKnm4eH, KOrAa noRBnReTCR HMnynbC TOKa B MarHHTe; 
pa3pRA 1 - BKnm4eH CHrHanoM MAXl ; 
pa3PRA 2 - BKnm4eH CHrHa noM MAX2; 
pa3PRA 3 - BKnm4eH CHrHanoM STOP ; 
pa3PRAbl 4 H 5 - pe3epBHWe ; 
pa3PRA 6 - e cnH BKnm4 e H, npo rpaMMaTop pa6oTaeT B pe*HMe He 

npepwsHo~ r e He pa 4HH /reHepa4HH cepHH HMnynbcos/, 
e cnH BWKnm4 e H - B pe*HMe OAHH 0 4HOro HMnynbca ~ 

pa 3PRA 7 - ecnH BKnm4eH, npo rpaMMaTop pa6oTae T c HMnynb COM 
Tpane4eHAanbHO~ (j)OpMbl /co 11 CTOnOM 11

/, ecnH BblKnm-
4eH - C HMnynb COM TpeyronbHO~ (j)OpMbl. 

4TeHHe CT a TyCHoro pe rH CTpa o cy~eCTBnReTCR KOMaHAO~ AOFl, 
c6poc - KOMaHAO~ AOF9 HnH c HrHanoM Z. · Pa 3pRAbl 6 H 7 nepe 3a 
nHcwsamTCR KOMaHAO~ AOF17 . 

6H COAeP*HT ABa KOMnap a To pa, Ha3Ha4 e HHe KOTOPblX aHanorH4HO 
KM H KH /pHC. 1 /. 0TMeTHM I 4TO Ha BXOAbl KOMnapaTOpOB no cTyn am T 
HMnynbCbl TOKa H3 MarHHTa, a He ~3 BblXOAa nporpaMMaTopa. 

KorAa nporpaMMaTop pa6o TaeT Ha nHHHH c 3BM, He 06 XOAHMbl BHew
HHe ynpasnReMwe HCT04HHKH HanpR*eHHR /4H(j)po-aHanoroswe npeo6-
pa3oBaTenH/ AnR <l>YHK4HOHHpo saHHR HHT H KM /pHc. 1/. npH 3TOM 
H3MeHeHHeM HanpR*eHHR, npHno*e HHOrO Ha BXOA HHT, MO*HO pery 
nHpOBaTb CKOPOCTb HapacTaHHR H cnaAa BblXOAHOro CHrHana. KpoMe 
Toro, HY*eH Ta~Mep AnR 3aAaHHR speMeHH "cTona" H nay3w . 

no cpasHeHHm c cy~ecTsym~HM nporpaMMaTopoM / 2/ AaHHW~ npo 
rpaMMaTop cy~ecTBeHHO ycosepweHCTBOBaH H 6onee HaAe*eH 6naro
AaPR npHMeHeHHm norH4eCKHX HHTerpanbHblX cxeM. 
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