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BBEOEHUE

OfHMM 13 OCHOBHbIX MyTElM MOBbILLEHNSA NMPOV3BOANTENBHOCTU MPUMEHSIEMbIX B
MPOMBILLIIEHHOCTM Paboymx MalluvH, YyyLeHUs Ka4eCTBEHHbIX nokasaTenei Bbinyc-
KaeMo NpoayKUMU U CHUXEHWS aHepronoTpebnieHns BNsSeTcs NpUMeHeHe CpeacTB
aBToMaTu3aumm obOpyaoBaHUS. ITU CpencTBa He TOJSIbKO MOBbIWAT 3ddeKkTmB-
HOCTb MPOM3BOACTBA, HO Takke OCBOOOXIAOT YenoBeka OT yTomasioweli ero pabo-
Tbl MO KOHTPOJIIO COCTOSHUSI TEXHONMOMMHYECKOro npotecca n GopMMPOBaHNIO YNpaB-
NSAOLWMX BO3OENCTBUIA HA UCMONHUTENbHBIE OpraHbl paboynx mawuH. CpeacTea aB-
ToMaTM3aumn Takke obneryatoT ObIT YENoBeEKa, CO30aBas EMY MHOXECTBO AOMOSHU-
TeNbHbIX yOOBGCTB B ero Aome wnv keaptupe. lNprvmMeHeHne MMKpOnpoLEeccopoB 1
MUKPOKOHTPOJIEPOB B CUCTEMAX YNPaBIEHWS HAacTOJIbKO MOBBLICUIO UX MOTEHUMab-
Hble BO3MOXHOCTU, YTO B HAcTOsILLEE BPEMS MX CYMTaIOT 06nafaloyMmn anemMeHTa-
MW VHTENEeKTa 4enoBeka.

Pa3paboTuvkn 1 Npou3BOAMTENN COBPEMEHHBIX CPEACTB aBTOMAaTU3aLMN nayT
no Nyt yHndukaumm, U3rotaBnmeas yCTPOWCTBA yNpaBieHus pasnnyHbiM 060pyno-
BaHVEM OAMHaKOBbIMU. 3TN YCTPOMCTBA MOMYT ObiTb MCMOJIb30BaHbl A1 Pa3nyHbIX
NPUMEHEHWIA NYTEM KX NPOrpamMMMpoBaHUs, T. €. pa3paboTkM U BHECEHUS B NaMSATb
3TUX YCTPONCTB COOTBETCTBYIOLLIMX YNPABASIOLLMX NporpamMm. B paay Takmx yCTponcTs
ocoboe MeCTO 3aHUMAIOT 3NEKTPOHHbIE MPOrpaMMUpPyeEMbIE pene, Win, Kak ux eLle
Ha3bIBalOT, NUHTENNeKTyanbHble pene. OHM Takke MOryT ObiTb Ha3BaHbl MPOrpaMmm-
pyeEMbIMU KOHTpOIepamMun «061er4yeHHOro» TMna, B TOM CMbIC/Ee, 4TO NpOorpamMmMmpo-
BaHWe 3TWX YCTPONCTB MOXET ObITb JIErKO OCBOEHO YE/IOBEKOM CO CPedHUM crneuma-
JIbHBIM TEXHMYECKMM 0Opa3oBaHveM. BeposTHO No3ToMy HeMmeLkast 31EeKTPOTEXHU-
yeckas komnaHusa «Moeller» 1 Ha3Bana cepuio CBOUX NporpamMmMupyemMbix pene «EASY»,
4YTO B NEPEBOAE O3HAYAET «Nerko».

Mpu “cnonb30BaHUN NPOrpaMMUPYEMbIX PEie U3MEHSIOTCA NOoAXOoAbl U Aaxe
MAEONOorns Npouecca NpoekTMpoBaHus. TpaauUMOHHBIA NOAX0H, 3aKTio4aeTcs B pas-
paboTke Cneumannm3npoBaHHbIX PErynsTOPOB CUCTEMbI aBTOMATU4ECKOro yrnpasne-
HUS NPY ONTUMANIbHOM COYETaHUM €€ CJIOXHOCTM U CTOMMOCTM C Ka4eCTBOM BbINOJSI-
HeHUs 3aAaHHbIX QYHKLUMA. HoBble Noaxoabl, NPy COXpaHeHUn obLLent Lenu, oTnmya-
I0TCS TEM, YTO B PYKM MPOEKTUPOBLUMKA AaloTcs 60nee MOLLHbIE, C LUMPOKAMW BO3-
MOXHOCTSIMW,  YNPaBnsiioLMe YyCTPONCTBA, KOTOpble MOMYT peann3oBaTb 3adaHHble
dYHKUMM NporpamMMHO, NMpakTuyeckn 6e3 yBennyeHus CTOUMOCTM BCEM CUCTEMBbI
ynpaBneHus. Bonee Toro, aTM HOBble BO3MOXHOCTU MOBYXAAOT MPOEKTUPOBLLMKA
«BKJIIO4aTb» CBOKO (paHTa3nio, 1 HanNpaenaTb ee Ha pa3paboTky 6onee COBEPLUEHHbIX
anropuMTMOB W MpOrpamMMm ynpaeneHusl, Yem yy4yLllaTb Ka4eCcTBO XM3HUW YenioBeka Ha
npon3BoacTBe U B ObITy.

Mpepnaraemoe y4ebHOe Nocobue 3HAKOMUT YMTATENsl C OCHOBaAMWU MPOrpamMmu-
poBaHus pene «EASY» n ux npumeHeHus Ons ynpasBneHWs pasnuyHeiMu paboynmm
MalUWHaMM NMPOMBILLIIEHHOrO U ObITOBOr0 Ha3HaveHus. MNocobue HanucaHo Ha Ka-
denpe anekTpoMexaHM4ecknx CUCTEM C KOMMbIOTEPHbLIM ynpasneHnem Oaecckoro
HaLMOHaNIbHOTrO MOJIMTEXHUYECKOrO YHMBEPCUTETA M NpedHasHavyeHo ans obyyeHus
CTYOEHTOB CrneuuasibHOCTEN 3N1EKTPOTEXHNHECKOrO U 3NEKTPOMEXaHNYECKOro npo-
dunga, cneunanbHOCTEN, CBA3AHHBIX C KOMMBIOTEPHBIMU CUCTEMaMK aBToMaTu3aLmm,
a TaKxe cnywiatenei KypcoB MoBbIleHNs kBanudukauum no paspaboTke n npume-
HEHWIO COBPEMEHHBIX CPeacTB aBTomMartm3aumm.fllocobre conoepXuT 3NeMEHTbI TeX-
HMYECKOro ONMCaHUS 3SIEKTPOHHLIX MPOrpaMMUpyeMblX pese, OOHako OHO He 3ame-
HSIeT TEXHU4ECKOro onucaHus GupmMbl — M3roToBuTens. B HeobxoauMbix cnyvasx c
3TUM OnMuCaHMEM criefyeT 03HAaKOMUTBLCS.

ABTOpbLI BbipaxatoT 6narogapHoctb AN «Moannep Anektpuk» (r. Kues) 3a npe-
[OCTaBIEHHYI0 BO3MOXHOCTb MCMOMb30BaHNS B CBOEW paboTe nporpaMMHOro obec-
neYeHns, TeXHM4yeckon mHdopmaummn, dotorpaduin U AOKyMeHTaumMm Kopnopaumm
Moannep ons obecneyeHus y4yebGHOro npolecca Mno NnoaroToBKE CMNELManucToB B
065acTV 3NEKTPOMEXAHNYECKNX N ANIEKTPOHHBIX CUCTEM aBTOMaTM3aLuu.
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1. 9JIEMEHTbI TEOPUN AUCKPETHbIX
ABTOMATU3UPOBAHHbIX YCTPOMNCTB

1.1. OCHOBHblI€ NOHATUSA

Mop, AMCKPETHBIM aBTOMATM3MPOBAHHBIM YCTPOMCTBOM MOHMMAIOT yrpaBnsioLee
YCTPOWCTBO, OCYLLECTBAsIOLEE NepepaboTKy anpuopHoi 1 Tekylen nipopmaumm B
yrpaBnsioLyo, NPUYEM HOCUTENSIMU BCEX MEPEYMCIIEHHBLIX COCTaBASIOWMX MHDOP-
Maumm SIBASOTCS AUCKPETHBLIE MO YPOBHIO U BO BPEMEHM CUrHasbl. 3TO O3HAYaeT,
4YTO COCTOSIHME CUrHasa Kaxpaoro Bxoda (BbixoAa) aBTOMAaTU3MPOBAHHOIO YCTPOW-
CTBa XapakTepuayeTcsl ABYMSI YPOBHSMWU: MUHUMAsbHBIM, YCIOBHO 0O03Ha4YaeMbIM
0, 1 makcumasbHbiM, 0603HavaembiM 1. MpyU HaNMYUN HECKOJIbKUX BXOAOB (BbIXO-
[0B) KOMOMHALMI0O MUHUMAJIbHBIX Y MaKCUMasibHbIX (HYIEBbIX W €OVHUYHBIX) YPOB-
Hel MOXHO BOCMPWHMMATbL [ABOSIKO: KaK Halnyne Wam OTCYTCTBME HA KaXAOoM BXOAe
(BbIXOAE) 3a4aloWwero UM KOMaHAHOro curHana, nocTynalowero Ha Kakom-nmbo mc-
MOJSIHUTENbHBIN SNEMEHT; KakK KOLOBYID KOMOMHaUMIO, 0003HavaloLLylo, Hanpumep,
[BOWYHOE YMCNO, KONIMYECTBO Pa3psifoB 11 KOTOPOro PaBHO KOJIMYECTBY BXOOOB (Bbl-
xonoB). CnepfoBaTenbHO, MOXHO FOBOPUTb O MHOrOYPOBHEBOM BbIXOAHOM CUrHane ¢
4yncsiom yposHein M= 2",

B nepeBom cnyyae OMCKPETHOE JIOrMYECKOE aBTOMAaTU3MPOBAHHOE YCTPOWCTBO
peluaeT 3aayn IOrM4eckoro aHannaa cutyaumu, onpeaensieMoli psaoM OencTByio-
WMX WM OTCYTCTBYIOLWMX (PaKTOPOB, BO BTOPOM — apudMETUHECKOE YCTPONCTBO
ocyulecTBnseT npeobpasoBaHne MHdOPMALMM MYTEM BbINOSIHEHUS apudMeTnyec-
KUX onepaumi Hag ducnamu. Kak nornveckue, t1ak u apudmeTnyeckmne yctpomncTea
peannsyoTcs NPUMEHEHNEM OrPaHNYEHHOrO YMCa TUMOBbLIX SNIEMEHTAPHBIX onepa-
LM Hap, OUCKPETHBIMU CUrHanamm M CXOAHbIX METOAO0B CUMHTE3a U aHanu3a.

[unckpeTHble ynpasnsiowme ycTporcTea ObiBAIOT KOMOMHALMOHHBIMK U MOCHe-
[0BaTeNbHOCTHLIMU. [epBble XapakTepHbl TEM, YTO KOMOWHALMS COCTOSIHUIA BbIXOZ-
HbIX CUIHaNIOB B JAHHOM TakTe€ OAHO3HAYHO OMNpenensieTcs KomMOuHaumelr BXOOHbIX
CUrHasIoOB B 9TOM Xe TakTe BpemMeHu. KOMOMHALMOHHbIE aBTOMAThl HAa3bIBAKOT TaKXe
aBTOMatamMy C HyneBol namsaTbio. Y MocnenoBaTefiHOCTHLIX aBTOMATOB KOMOMWHA-
LS COCTOSHUIA BbIXOA0B 3aBUCUT HE TOJIbKO OT KOMOWHAUMWM COCTOSIHUIA BXOAOB B
[AHHOM TakTe, HO M OT TOro, KakMumu Obinn KOMOMHAUUN COCTOSIHUIA BXOOOB B Mpe-
Oplaywimx Taktax. MIx HasbiBaloT Takxke aBTOMaTaMu C HEHYNEBOW MaMsTbio, Tak Kak
Ons BbIpa®OTKM CBOUX BbIXOAHbBIX (YNPaBASIOLUMX) CUrHANOB OHW AOMKHbI HE TOJbKO
«3HaTb», YTO cenyac (B AaHHOM TakTe) MPOUCXOOUT Ha BXOAE, HO U «MOMHUTb», YTO
Obino paHbLie. MNocnenoBaTenbHOCTHbIE @aBTOMATbI OT/INYAIOTCSH OT KOMOMHALIMOHHbIX
Takxke Hannunem obpaTHbIX CBA3EN, MO KOTOPbIM HA BXOAbl aBTOMaTa noaalTCs Cur-
Hanbl, COOTBETCTBYIOLLME COCTOSIHWIO BbIXOAOB B NMpenblayLLeM TakTe.

Mo xapakTepy peakuun Ha BXOAHOE BO3OENCTBME PA3NIMYaOT ACUHXPOHHLIE aB-
TOMaTbl, Y KOTOPbIX UBMEHEHME COCTOSHUS BBIXOA0B MPOUCXOAUT Cpady nocsie n3me-
HEHWS BXOLHbIX, U CUHXPOHHbIE, Y KOTOPbIX U3MEHEHME BbIXOA0B NMPOUCXOAMT JLb B
TOM Crny4yae, ecnv nocne U3MeHeHUsi BXOOHbIX CUFHAIOB MOCTYMNUT CUHXPOHU3UPYIO-
WA curHan, paspeluatowmii npeodpasoBaHue.

MHorne mexaHvu3Mbl NMPOMBILLNIEHHOrO U GbITOBOr0 Ha3HavyeHusi paboTalT LMK-
nuyeckn. Uuknom pabotbl 060pyaoBaHUs Ha3blBAOT COBOKYMHOCTb 3/IEMEHTAPHbIX
pabourx 1 BCrioMoraTesibHbIX onepauuii, Ha3blBaeMbIX 3Tanamu UmKna, OCyLLEeCTBs-
€eMbIX B OMpefeneHHol NocnenoBaTenbHOCTM, HEOOXOAUMOWN ONis BbINOIHEHUS 060-
pyaoBaHveM paboumx GyHKUMIA. 3Tan uukia — 3To npocTelias, HepacuyneHsemas
yacTb uukna. B TeuyeHne oTpaboTkM aTana UuMkia HE MPOUCXOOUT HUKAKUX U3MEHe-
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HWIA (BKIOYEHWIA MW OTKJIIOYEHWIA) B AEACTBUN UM COCTOSIHUM Paboymx U BCMOMO-
raTtesibHbIX OpraHoB 060pyaoBaHMs. JTan LKA TakkKe YacTo Ha3biBalOT TakTOM pa-
60Tbl CXEMbI (TEPMUH «TaKT PaboTbl CXEMbI» NMOJIHOCTLIO 3KBMBAIEHTEH TEPMUHY «3Tar
LUMKNa», HO ero UCrnonb3yloT B TEOPUN PENEHBLIX CXeM). JTanbl UMKNa: anemMeHTap-
Hble OBWXEHMS paboymx M BCMOMOraTesibHbiX OpraHoB 0OOpYLOBaHMS, BKIOYEHUS
MW OTKJIIOYEHMST HarpeBa (OXJIaXAeHWs1) A0 OOCTUMXEHUsI onpeneneHHon paboyen
TemMnepaTtypbl, BbIAEPXKM BPEMEHUN 1 T. M. 3Tanbl UMKNA XapakTepuayloTcs napamMeT-
pamu, K KOTOPbIM OTHOCSITCSI HarnpaBfeHEe N CKOPOCTb MEPEMELLEHUS, BKIIIOYEHME
WM OTCYTCTBME BKIIIOYEHUSI 3NIEMEHTOB 311EKTPO0OOPYOAOBAHUS.

Mpn CUHTE3E MPUHUMNNANBHBIX CXEM YMNPABJIEHUS 3NIEKTPOABTOMATUKON 3TUX
MexaHn3MoB TpebyeTcsi NPUMBECTU 3afaHHble yCcnoBusi paboTbl MexaHW3ama K Buay,
yoobHoMy ans aHanu3a. pu peleHun 3Tol 3a4ayv NPUMEHSIIOT LMKIOrpaMMbl U
anarpammbl paboTbl, onepaTopbl COCTOSAHUA U COObITUIA, KapTbl N TabnnuUbl COCTOS-
HWIA, Tabnmubl BKtoYeHuid. Kaxaplii 13 aTux cnocoboB MMEET npenmyLlecTsa U He-
DocTaTKu.

Ha puc. 1.1,a ... r npuBeaeHbl HeKOTopble crnocobbl rpaduyeckon dopmanmaa-
U1K ycnosuii paboTbl CreayLwero umkna:

3ajaHne Ha BKJIOYEHME umkna (KHomka «Linkn»);

ObICTPOE NepemMeLLeHne MexaHru3ama Bnpaeo Ao gatyvka O1;

Me[JIEHHOE NepeMeLLeHne BNpaBo A0 Jatyuka [2;

ObICTPOE MEPEMELLEHNE BIEBO B MCXOAHYIO TOYKY A0 Aatyvka A3.

Bbibop cnocoba rpaduyeckoii dopmanmsaummy 4acto 3aBUCUT OT CYOBEKTUBHBIX
npuyvH. Cnoco6 HavyepTaHusl UMKIOrpaMmbl AOMKEH OblTb NPOCTLIM U HarAsOHbIM,
npy He0BXOAMMOCTU YYUTbIBATb BPEMEHHBLIE 3a0EPXKKUN, BAUSHNE DPOHTOB BKIIIOYeE-
HUS 1 BbIKJIIOYEHMS 1 BbITb YOOOHBIM OS5 aHanmaa.

Hanbonee nonHo atum TpeboBaHVSM OTBEYAET LMKJIOrpamMma, npuvBedeHHas Ha
puc. 1.1,e. B npoCTbIX Cny4yasx MOXHO NPUMEHATbL anarpammy (puc. 1.1, 4), a Takke
TabnmLUbl COCTOSIHUN.

[naBHbIM OJ15 NOCTPOEHUS UnKnorpamMmmel (puc. 1.1,e) aBnseTca nocnenoBartesib-
HOCTb PaboTbl BO BPEMEHN KOMaHAHbIX (KHOMOK, TyMGiepoB U T. A.), UCMONHUTENb-
HbIX (YNpaBnsloWMX 3NeKTPOABUraTeENs MU, 3neKkTpoMarHutamu, Mybtamm u T. 4.) u
KOHTPONMPYIOLMX (0ATYMKOB, pene AaBneHus 1 T. 4.) anemeHToB. [pu Heobxoammo-
CTV B UCXOOHYIO UMKIIOrpamMmmy Ao6aBnsioT NPOMEXYTOUYHbLIE Y BPEMEHHbLIE CUTHATbI.

Ha ocu opauvHaT umkiorpaMmbl NokasblBalOT CUMHAsbI, NMOCTYNaloLWwmMe OT yka3aH-
HbIX 3N1EMEHTOB MexaHW3ma, B Mopsake MxX nosiBneHus npu pabote mexaHusama c
Havyana uukna, a Ha ocu abcumncc — Bpemsi B 6e3pasmMepHoM maclutabe. Ha umknor-
pamMMe n3obpaxaeTcs (akT HanMumMa curHana (BbICOKMA YPOBEHb C MPOW3BOJIbHOMN
aMnANTyaon) nnm ero oTCyTCTBUS (HYNEBOW YPOBEHD).

BospevictBrne curHanoB Opyr Ha apyra u3obpaxatoT CTPenikol, HanpaBieHHON
OT nepeaHero v 3agHero GPoHTa yNpasBnsioWEero curHana kK ynpaensemomy. Bpe-
MS1 BbIMOJIHEHMWSI Kakon-NMbOo onepaumn, a Takke BPEMEHHbIE 3aePXK/ NoKasblBaloT
rOPU3OHTANBHOM IMHMEN NPOU3BOJILHON OJINHbI, HAYNHAIOLLENCS OT KOMaHOHOIO CUr-
Hana, C NepexofoM B BEpPTUKasbHYIO CTPEeNiKy B KOHUe onepaumn. HaknoH ¢poHToB
CUrHaNoB MOXeT ObiTb MPOU3BOJIbHLIM, OOHAKO AJI HArNSOHOCTM YTEHUS LMKIOr-
paMMbl PEKOMEHAYETCS HaknoH 60°.

Linknorpamma sIBNsSieTCA OCHOBOW A/ ONMCaHUS YCIoBUIA paboTbl MexaHu3ma
WA TUMNOBOW CXEMbl, MOSTOMY As YNPOLLEHMSI CUHTE3a 3NEKTPOABTOMATUKN BXO[-
HbIM, NMPOMEXYTOYHBLIM W BbIXOAHLIM CUIrHanaMm NpuUCcBaMBaloT NErko 3anoMuHaloLWm-
ecs 0603HayveHns. CurHanbl, n306paxkeHHble Ha LMKJIOrpaMMe, MOXHO paccMaTtpu-
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Puc. 1.1. Buabl uuknorpamm

BaTb KakK JIOrMYeckne NepemMeHHble U OnucaTb BbIXOOHbIE NEPEMEHHbIE Yepes BXOoq-
Hble ypaBHEHUSIMU anrebpbl NOrmKu.

Mopo6HO TOMy, Kak BbIMOJHATCSA Pas/iMyHbIE Onepaumn Mexay Y1ucnamMm n oyk-
BEHHbLIMWN CMMBOMaMK B 0ObIYHOM anrebpe, MOXHO CoBepLLaTb MaTeMaTuyeckme one-
paumn Hap, CIOBECHbIMWU BbICKa3biBaHUSIMU. Hayka, 3aHMMaloWascs UCHUCIeHnem
BbICKa3bIBaHWIA, HA3blBAETCA MaTeMaTM4YeCKoM Norukon. N3 matematmyeckom normku
MOXHO BbIAENNTbL 4acTb, KOTOpas 3aHMMaeTCs U3y4YeHVeM MaTeMaTUHeCcKMX CBA3en
TONbKO MeXAy ABYMS BbICKa3bIBaHUSAMU: «MCTUHHO» (1, BKJIIOYEHO, Aa) 1 «IoxkHo» (0,
OTKJIIOYEHO, HET). ATy HaCTb NPUHATO HasblBaTb anrebpoii noruku. B anrebpe noruku
C NMepemMeHHbIMM MOXHO BbIMOJSIHATL OMepaunn CHAOXEHUS (MnKn), YMHOXeHUs (K1),
MHBEpcUn (He). MOXHO COCTaBUTb Cleaylolme JlornMyecke paBeHCcTBa U npaBuna:

1=0; 0=1; 0+0=0; 1+1=1; 0+1=1; 1-:0=0; 1-1=1.
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3aKoHbI NIOrVKK 3anuckiBaloT B dopme anredbpanyecknx BblpaxXeHwui, roe nepe-
MEHHble 0603HavaloT OGykBaMu, a BUAbl OENCTBUIA COOTBETCTBYIOLMMUN 3HaAKaAMW.
OCHOBHbIMW 3aKOHaMu anrebpbl NIOrMKK SIBASIOTCS:

NepeMecTUTESbHbIA — Ha NTIOMMYECKYI0 CYMMY U NPOU3BEAEHME HE BMSIET MOps-
[OOK PacrosfioXeHUsI NEPEMEHHbIX, T. €.

at+tb+c=c+Db+a; abc = cba;
coyeTaTeNbHbI — pe3ysbTaT MOC/ef0BaTENbHOMO CIOXEHUS UN YMHOXEHMS
NEPEMEHHbIX HE 3aBUCUT OT nopsiaka 3TUX OENCTBUN, T. €.
(a+b)+c=(c+Db)+a, (ab)c = (cb)a;
pacnpenenuTenbHblii — OBLMIA MHOXUTENb MOXHO BbIHECTW 3@ CKOOKU, T. €.
b-a+b-c=Db(a+c)

WHBEPCUN — MNPU WUHBEPTUPOBAHUN CYMMbl HECKOJIbKMX MEPEMEHHbIX 3HAK WH-
BEPCUM MEPEHOCUTCS HA KaXAylo NMEPEMEHHYIO 1 CIIOXEHNE 3aMeHsIeTCS Npon3Beae-
HMewMm, T. e. -

a+b+c=abc
M NpU MHBEPTUPOBAHUN NPON3BEAEHUSI HECKOJIbKMX MEePEMEHHbIX 3HAK WHBEPCUU
NEPEHOCUTCS Ha KaXAaylo MepeMeHHylo 1 NPOM3BEAEHNEe 3aMEHSIeTCa CyMMON, T. €.
abc=a+b+c

AOMNOJIHUTENIbHOCTWN: -

a+a=1, a-a=1;
YHMBEPCa/NIbHOro MHOXeCTBa:

at+t1=1, a-1=g

HYN1eBOro MHOXecCTBa:
at0=a, a-0=0;

TaBTOJIOrNN.
ata=a, a-a=a;
nornoweHns.
atab=a(l+b)=a-1=a;ala+b)=aa+ab=a+ ab = a;
cKnenBaHua.

ab+ab=a, (a+b)a+b)=a.
[na nBoriHOM onepaumn UHBEPCUN:

a=a
CJ'Ie,EI,CTBVIHMVI OCHOBHbIX 3aKOHOB ABNAAIOTCH |1paBV|na: - - - -
a+ab=(at+a)(at+b)=1(at+b)=a+b; a(at+b)=aatab=0+ab=ab;
atab=(a+a)(at+b)=1(a+b)=(a+b); a(a+b)=aat+ab=0+ab=ab

Yuntbisast n MNCNONb3yA 3aKOHbI anre6pb| NOornkn, MOXHO JiIerko gokasaTb cnenyto-
Line Teopembl:

a+cd=(atb)(a+tc)
a(atb)(atc)... =a
atab+ac+... =a
ab+ac+bc=ab+ac
(a+b)(a+c)=ac+ab
(a+b)(a+c)(b+c)=(a+b)(a+c)
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OCHOBHblE 3aKOHbl anrebpbl NOrMKM MO3BOJIIOT NPOU3BOANTL NPEOBpPa3oBaHUS
norundeckux dyHKUunin. PyHKUMS ABYX NMEPEMEHHbIX SBNSIETCH OCHOBHOW B anrebpe
norvkn. Tak Kak kaxaas BxodHas lornyeckas nepemeHHas (x,, X,) MoXeT npuHuMaThb
[Ba 3HA4YeHUsl, TO BO3MOXHbI 16 pasnnyHbix GYHKUMIA OBYX MEPEMEHHbIX.

Tabn. 1.1 MOXeT CAyXuUTb NEPBLIM LIAroM K MNOHMMaHWIO MHXEHEPHOro MeTtoda
CMHTE3a JIOTMYECKMX CXEM MPWU MOMOLLM LMKIOrpaMM paboTbl MEXaHM3MOB M anna-
pata anrebpbl norvkn. Hanpumep, ang oyHkumm «M—HE» BUAHO, 4TO BbIXOAHAs N0-
rmyeckas NepemMeHHasi paBHa eAVHULE BO BCEX Clydasix, KDOME OOHOBPEMEHHOrO
NPUCYTCTBUSI BXOAHbIX NEPEMEHHbIX

Pyrwnyun Yunnozpamma %ﬁ’g Ypaduerue
X1 1] = =
_xx —_— pe—
Hynelar o =0
EQunuywon 1 fa=1
/ s Xy Ay =X
pepeue xp | N Y —T | % |&a=%
flodmap Azl Xg fr=Xg
HHBepcuw Xg X |£=X
M N X Xa | =22
H-HE /e | 6= 5%
Janpema Xz X=X | f = X Xp
Janpema X, N Xp=—Xp | fopm= Xy Xz
HAM Xt Xp | 1= Xy ;ﬁxz
H-HE —N Xy ¥ Xo | o= X722
Hean, Yt Ky Xz==Xg | fiz= Xyt Xz
M qers Xy . Xy —=Xp| o= Xyt X
Pad) N N Xymm X | 5w Xp + X5 Xy
’,’%,,‘ YHO Xyoh Xz | fr5= X, X + Ke X

Tabnuua 1.1 Jlorndeckne dyHKUMN OBYX NEPEMEHHbIX

CocTaBneHne CTPYKTYPHOM CXeMbl yrpaBfieHus no 3afaHHbIM YCNIOBUSIM ee pa-
60Tbl Ha3biBalOT cUHTE30M. OnpeaeneHne ycrnoBuii paboTbl CXeMbl UK ee OTAESb-
HbIX 3/IEMEHTOB MO MMEIOLLENCA CTPYKTYPE Ha3biBAIOT aHaNIM30M CXEM YMpaBleHus.
CxeMmbl Ha penenHbiX U BECKOHTaKTHbIX 3fIeMeHTax MOXHO COCTaBNsATb [ABYMS CrO-
cobamu.

MepBblit cNOCO6G — OMbITHLIM, LWMPOKO MUCMOMb3yeMbli B NMPAKTUKE NTOMMHYECKOro
COCTaBJIEHUS PENEHO-KOHTaKTOPHbIX CXeM. Mcxoas M3 3afaHHbIX YCNoBUin paboThbl
OTAENbHbIX YacTein paboyeit MallMHbl, COCTaBNSIOT NPUHLUMMNMASIBHYIO CXEMY CUCTe-
Mbl aBTOMaTKKWN, PaLMOHaNbHOCTb M MPaBUIILHOCTL Pa3paboTky KOTOPOK 3aBUCUT OT
VHOMBUAOYaNbHbIX 3HAHUA U OMNbiTa KOHCTPYKTOPA. AHANOMMYHO COCTaBAAOT GECKOH-
TaKTHbIE aHaNorN PeNieimHO-KOHTAKTHBLIX CXEM, B KOTOPbIX 3afaHHble YyCNoBus paboTobl
CXEeMbl BblpaxaloTcsl B BUOE MaTeMaTu4eckux CMMBOJIOB. Ha ocHoBaHUM 1x aHanusa
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1N COCTaBNSIIOT CXEMY COEOMHEHUI I BECKOHTAKTHbLIX 9N1eMEHTOB. [py aTOM LEenecood-
pa3HO MPOBECTV MUHMMWN3AUMIO NtOOO0I KOHTAKTHOW niM GECKOHTaKTHOW CXeMmbl, Mo-
CTPOEHHOW TakKMM OMbITHBIM CMOCOOOM.

BTopoit cnocob NoCTpoeHUst (CUHTE3a) CXeM OCHOBaH Ha 6osiee NosIHOM UCMOoJb-
30BaHUM Teopuu anredpbl IOMMKN U NPUHLMNOB hOopMann3aummn peanbHbIX YCIOBUIA
paboTbl CXeMbl aBTOMAaTUKW. B 3TOM cnyvae ncxoaat u3 3afaHHbIX YCIoBUIA paboThbl,
COCTaB/ss COOTBETCTBYIOLWME TabnunLbl COCTOSHUIA (KapTbl GYHKUMIA), roe oTMevaloT
KOMOMHaUWW apryMeHTOB 1 3Ha4YeHUn GYHKUMIA (BbIXOOHBIX CUFHANIOB) B BUOE CUMBO-
nos 1 n 0. OcHOBHas 3agadva CUMHTE3a 3aK/I0YAETCH B ONpeneneHnn Takon Gopmbl
BbIP2XXEHMSI NCKOMOW IOMMYEeCKOo GYHKUUK, KOTOPYIO MOXHO peann3oBaTb C npume-
HEHWEM MWHMMANbHOIO Yucna BO3MOXHO Oosiee MpocTbiX 3nemMeHToB. CuHTE3 pe-
JIENHBIX CXEM YNpPaBieHNs CBOOUTCS K COCTaBNEHMIO CTPYKTYPHON hopMynbl (aHanm-
TMYECKOrO BbIPAXEHWS), ONUCHIBAIOLLEN NIorndyeckue GyHKLMK, KOTOPbIE AOJIXKHbI Bbl-
NOJIHATLCS [JaHHBIM YCTPOWNCTBOM. 3aTeM aHanM3unpyloT MOMyYeHHyo anrebpanyec-
Kyt0 GOpMyny 1 COCTaBNSOT rpaduyeckoe HaYepTaHME CXEMbI. AHANUTUYECKOE Bbl-
paxeHue, oTobpaxaloLllee Nornyeckyto GyHKUMIO, 0SS peanns3aummn KOTopoln npea-
Ha3HaYeHa JaHHash cxema, Ha3blBaKOT CTPYKTYPHOM popmynoii cxembl. B 3aBncmmoc-
TV OT xapakTepa paboTbl CXeMbl formyeckne GyHKUMM NoapasfensiioT Ha OOHO- 1
MHOrOTaKTHble. B OAHOTaKTHBIX QYHKUMSX BbIXOOHAS MEPEMEHHAsi 3aBUCUT OT KOM-
6MHaLMM BXOOHbIX MEPEMEHHbIX B AaHHbIi MOMEHT BPEMEHW, & B MHOMOTaKTHbIX eLle
1 OT NpeaplayLwmx KOMOUHaLUMIA BXOAHbBIX MEPEMEHHBIX, T. €. OT UX NocnefoBaTenbHO-
cTun. MNpoLle oCyLeCcTBUTb CUHTE3 OOHOTAKTHOM (PYHKLUMN.

MepemMeHHylo, 3Ha4YeHNs1 KOTOPOI 3aBUCSAT OT 3HAYEHWU OPYrnx OBOWYHbIX Nepe-
MEHHbIX — apryMeHTOB Ha3blBaloT nepeksodatensHon dyHkumel (MNd). NP s3apaet-
Csl B BUAE COOTBETCTBUS €e 3Ha4YeHUs KaxaomMy Habopy (KOMOWHaALMK) 3HAYEeHUI ee
aprymeHToB. lNepeksoyatenibHble GYHKUMM CHATAIOTCS pasHbIMW, €CNN OTIMYaloTCS
3HaYeHNsIMM x0T Obl Afis ogHoro Habopa. Mpu n aprymeHTax uicno Habopos N = 27,
a yncno nepeknoyaTenbHbix GyHKUMn M = 2N, 3anucb Habopos 1 MNP nerko BbINoN-
HSIeTCS B BUAE HaTypasbHOro psaa ABOMYHbIX Ymucen. Habopbl HyMepyloTcs Mo 3Haye-
HUAM OBOUYHbIX Yymucen ot 0 po 2" - 1.

1.2. CMHTEe3 KOMOMHALMOHHbLIX aBTOMaTOB

OCHOBHbIE 3Tanbl CMHTE3a OMCKPETHOrO aBToMarta CheayioLume:
W COCTaBneHve 3agaHus Ha pa3paboTky B BUOE COAEPXATeSIbHOro OnucaHus, rae
dopmynmpytoTcs TpeboBaHus yrnpasnseMoro obbekTa K aBTomary, T.e. OnucaHus, Ha
KaKol MCMNONHUTENbHBIA 3NeMEHT 00bekTa W B KakOM TakTe Ao/mkKeH ObiTb mopaH
MUHUManbHbIA (0) nnn MakcumanbHbIA (1) ypOBEHb CUrHana AaHHOro BbiIXO4a aBTO-
mMara, 4Tobbl C Y4ETOM COCTOSIHUS 3afaloLmnX BXOAOB U BbIXOO0B, BOCMPUHUMAIOLLMX
curHanbl obpaTHbIX CBA3el, obecneunTtb TpebyeMoe yHKLMOHMPOBaHWE yrnpasnsie-
MOro o0bekTa;
H nosydyeHre dopmasibHOM MOAEeNN aBToMata Ha OCHOBE coaepXaTteslbHOro onuca-
HUS B Buae Tabnuu, rpadoB, maTpuy, 1 T.M.;
B nonyd4eHMe Ha OCHOBE Mogenn obbekTa MCXOAHOW UM MUHMMaNbHOU GOpMbI
aHanMTUHEeCKOro npeacTaBneHns oneparopa npeobpas3oBaHns, peann3yemoro aBTo-
MaTtoM 1 obecnedmBaiollero Tpebyemblil 3aKOH PYHKLMOHUPOBAHNUS YyNpaBisieMoro
obbekTa. 3Ta 4acTb CUHTE3a SBNSETCS OCHOBHOWM W 6asnpyeTcst Ha akcuomax 1 no-
ctynatax byneson (oBownyHol) anrebpbi;
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H paspaboTka NpPUHUMNMANBHOM CXeMbl aBTOMaTa Ha OCHOBE MOJIYYEHHOW €ero
dopmanbHoOn MoOenu U UCnonb3yemMoi KOHKPETHO 3nemMeHTHoM 6a3bl;

HW paspaboTka 1 cornacoBaHue y3/10B CBSI3M aBToMarta C OrepaTtopoMm U1 yrpasse-
MbIM OOBEKTOM, 3aLMTa OT NOMEX U T.M.

Onepatopsbl, peannsyemble KOMOWHALMOHHLIMW aBTOMaTaMu, ycTaHaBANBalOT
O[HO3HAYHYIO CBSI3b KOMOWHAUMIA BXOAHBIX W BbIXOAHbIX MEPEMEHHbIX AJIS KaXaoro
3HAYeHUss aBTOMATHOro BpemMeHu. [ns co34aHmnst CROXHbIX KOMOWHAUMOHHBIX aBTO-
MaTOB UCMOJIb3YIOT SNIEMEHTAPHbIE KOMOMHALIMOHHbIE aBTOMaTbl, KOTOPbLIMU peanu-
3yeTcs GYHKUMOHANBHO MOJHBLIA HABO0P ABOUYHLIX DYHKUMIA. DNeMeHTapHbIM KOMOU-
HaLMOHHBIM aBTOMATOM Ha3bIBAlOT aBToMart, peanuaylowmin Nd aByx nepemMeHHbIX.

CurHTE3 KOMBUHALIMOHHBIX aBTOMATOB NPOU3BOAUTCS AJ1S CTaTUYECKOM YacTu TakTa,
T.€. UHEPUMOHHOCTb NIOMMYECKUX SNIEMEHTOB He yuuTbiBaeTcs. CuHTE3 kKoMOBuHaum-
OHHbIX aBTOMAaTOB HAYMHAETCS C COAEPXaTeNIbHOro OnMCaHus QYHKLMOHUPOBAHUS
o6bekTa U cocTaBneHust Tabnuubl ICTUHHOCTU, KOTOpasi OTPaxaeT OJHO3HAYHOE COo-
OTBETCTBME OUCKPETHBIX COCTOSIHWMI BXOAOB W BbIXOOOB 00bekTa ynpasneHus. Ha-
npuMep, Ans UMKIorpamMMbl, NpuBeOeHHON Ha puc. 1.2, MoxeT OblTb COCTaBieHa
Tabnuua UCTUHHOCTU (Tabs. 1.2). Mo aTol Tabnnue BbIXOAHOM cuUrHan y BblipaxaeTcs
yepea BXOAHbIE C MOMOLLbLIO ypaBHEHUs anrebpbl Iornku (ByneBoro BbipaxeHust).

[Ons nonyy4eHusi aHanNUTUYECKOro BbIPAXEHWS, ONPEAENSIOLEro Heobxoanmyio
CTPYKTYpY aBToOmaTta, 3amnucbiBalOTCS UCXOOHblE HOPMbl NepekoYaTenbHON OyHK-
UMM B BUOE COBEPLUEHHOV AM3bloHKTUBHOW (COH®P) unu koHbloHKTMBHOM (CKH®D)
HOpPMasibHON POpPMBbI.

[n3bloHKTMBHAs HopMasibHas dopma npeactaBnsieT cobon AN3bIOHKUMIO (Cym-
My) MUHTEpMOB, @ CKH® - KOHBIOHKLMIO (MPON3BEOEHNE) MAKCTEPMOB.

X1

X2

X3

Puc. 1.2 Uuknorpamma

X, 1 0 1 0 1 0 1 0
X, 1 1 0 0 1 1 0 0
X, 1 1 1 1 0 0 0 0
y 1 1 1 0 1 0 0 0

Tabnvua 1.2. Tabnnua NCTUHHOCTYU
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MWHTEPMOM MM KOHCTUTY3HTOW €AMHUUBI Ha3blBAETCS nornyeckas QyHKums,
npyHMMatoLas 3HauyeHne 1 Tonbko Ha 0gHOM Habope nepemMeHHbIX. O6pasyeTcs kak
KOHBIOHKUMSI BCEX BXOOHbIX MEPEMEHHBbIX C OTPULAHMEM TEX, KOTOPble B AAHHOM
Habope paBHbI HyJO. YNCIO MUHTEPMOB PaBHO 4YUCy HAaOOPOB.

MakcTepMOM MM KOHCTUTY3HTOM HyNSl Ha3biBAaeTCs nornydeckast GyHKUMsS, npu-
HUMaowas 3HaveHve 0 Tonbko Ha OAHOM Habope nepemMeHHbix. O6pa3yeTcs kak
ON3BIOHKUMS BXOOHBIX MEPEMEHHBbIX, TAe NepeMeHHble AaHHoro Habopa, paBHble 1,
B3ATbl C OTPULAHMEM. YNCNO MaKCTEPMOB PaBHO 4MCiy HaGOPOB.

Mpy 3anmcn COH® cocTaBnsioT CyMMy MPOU3BEAEHW apryMEHTOB (X, X, X,)
ny1s Tex HabopoB, Ha KOTOPbIX GYHKUUS Y NPUHUMAET 3HadeHue 1. Ecnn aprymeHT B
Habope paBeH 1, TO OH 3anucbiBaeTcs 6e3 MHBEPCUM, eCM apryMeHT paseH 0 — To
C nHBepcuen. Tak ons ycnoBuiA, NPeacTaBneHHbIX B 1abs. 1.2, nonydum COAH®

Yy = XXX+ ;1)‘2)‘3 + x,x;x3 + x,xzxg (1.1)

3anucb B COHD npuMmeHsioT B cnyvae, korga GyHKUMS MMeeT 6onblue eanHWLL,
yem Hynein. Korga xe 6osnblue Hynei, uenecoobpasHo npumerHnts CKHD, coctaBmB
NpoV3BEeLEHNE CYMM apryMeHTOB A5l TeX HABOPOB, Ha KOTOPbLIX PYHKLMS NPpUHUMA-
eT 3HayeHune 0. Ecnv aprymeHT B Habope paBeH 1, TO OH 3anUCbiBaeTCs C MHBEPCU-
elr, ecnn aprymeHT paBeH 0 — To 6e3 vHBepcun. [1na ycrnoBuin, npeactaBieHHbIX B
Tabn. 1.2, nonydinm CKHOD

Y = (X, X, X)) (X, X, X)) (X, X, X)) (X, +X, TX,)

Ha ocHoBaHUM NONy4eHHbIX YPaBHEHWIA MOXHO NMOCTPOUTL CXEMbI YIPaB/IEHNS Ha
KOHTaKTHBIX UM BECKOHTaKTHbIX 3sieMeHTax. OgHako, yYuTbiBasi CNOXHOCTb ypaBHe-
HWI, cxembl ByoyT cogepXaTtb O0NbLIOe YACNO 3N1eMeHTOB. [MoaToMy Heobxoanmo
NPUMEHUTb METOAbI CUHTE3a aBTOMATOB C MUHMMAJIbHBIM KOJIMYECTBOM S/IEMEHTOB.
K HUM oTHOCcATCa MeToabl KBariHa u KapHo.
MeTton KBanHa CcOCTOUT M3 cneayowmx 3Tanos.
MW o Ttabnuue UcTUHHOCTK 3anuceiBaetcs COHO.
W B nonyyeHHo COHD OTbICKMBAIOTCS CMEXHbIE MUHTEPMbI (OTAINYAIOTCS 3HAKOM
TONBbKO OOHOro aprymeHTa). CKnemBasicb N0 9TOMY apryMeHTy, CMEXHble MUHTEPMbI
00pasyloT UMMJIMKAHTBI - KOHBIOHKLMW C YUCSIOM COMHOXWUTENEN, MEHBLUMM Ha OOVH.
MMnnnkaHTbl B CBOIO o4epenb MOryT cKienBaTbes Mexay coboii. HecknenBatowmecs
VMMMJIMKaHTBl Ha3blBaOTCS NMPOCTLIMU.
M [NonyyeHHas cokpallieHHas COH® npuBoamuTcs K TynukoBow dopme nyTem:

- YCTPaHEeHUs! N3ObITOYHbIX UMMIMKAHT (M36bITOYHOM Ha3bIBAETCS MMIMMKAHTA,
«MOKpbIBaOLWAs» MUHTEPMBI, YXXe MOKPbITbIE APYrMMU UMMIMKaHTaMK);

- MPUMEHEHNS 3aKOHA MOIIOLLEHUS AS MPOCTLIX UMIMIMKAHT U OCTaBLUNXCSH MUH-
TEPMOB;

- NMPOBEAEHMUSI UCMbITAaHNS OTAENbHbLIX YNeHoB. [ns aToro otbpackiBaeTcs 0OHO
13 cnaraemblx, a B OCTaBLUMECS BbIPaXEHWUS MOACTABASIOTCS 3HAYEHUS apryMEHTOB,
obpawaowme nucnbiTbiBaeMblin YneH B 1. Ecnn octaBliasicss 4acTb Npyv 3TOM ToXAe-
CTBEHHO paBHa 1, TO UCMbITbIBAEMbIM YNeH NULWHWIA, 1 HaobopoT. MeTton KeaiHa
NPUMEHUM [0 YMcna aprymeHToB He Gonee 5, 6.

Hanpumep, npuMeHss 3aKOH TaBTONOrnu, 3anuwem BoipaxeHune (1.1) B Buge

Y= XXXy F XXX XXXy T XXX+ XXX+ XXX,
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MprMeHsIa 3aKOH CKIenBaHUa MepBOro MMHTEPMa C YeTBEpPTbIM, BTOPOro C ns-
TbiM, TPETLEr0 C LECTbIM, U MPUMEHSIS PaCNpPeaenUTENbHbIA 3aKoH, Noy4Yum

Y = X, Xgt X, X+ X, X,= X, X+ X (X1 X))

Mo Nnony4eHHOMY YPaBHEHMIO CUHTE3NPYEM PENENHYIO CXeMyY ynpaeneHus (puc. 1.3).
Mpun 3TOM yunTBIBAEM, H4TO MNPSIMOMY 3HAYEHUIO apryMeHTa COOTBETCTBYET 3aMblKato-
LWMIA KOHTAKT, @ MHBEPCHOMY — pPa3MbIKaloLWMiA. JIorMyeckomy npomn3BeneHnio CooT-
BETCTBYET MOCNefoBaTefisHOe COeAMHEHME KOHTaKTOB, a JIOrMYeckoli cymMme — na-
pannensHoe.

y

[ ]

Puc. 1.3 PeneiiHas cxema ynpaBneHus

Hanbonbluee pacnpocTpaHeHWe Ans CUHTEe3a OMCKPETHbIX aBTOMATOB MOMyYus
MeTop kapT KapHo. CyTb ero 3aknioyaercs B TabnM4yHOM MpeacTaBfieHUM MUHTEp-
moB COH® un rpaduyeckoir nHtepnpetaumm nx cknemeaHus. Kapta KapHo — aTto
Tabnmua C YMC/IOM siveek, paBHbIM YMCNy HAaBOPOB aprymMeHToB. B kaxaylo sueiky
MOXHO BMucaTtb OAMH Habop (MWUHTEPM), NPUYEM CMEXHbIE MUHTEPMbI OOMKHbI Obl
ObITb B COCEAHMX KneTkax. 9To obecrneymBaeTcs creumasbHbiM NoAO0POM MUHTEP-
MOB OJ1s1 KaxOoWn si4enkn. YToObl ynpocTUTb 3Ty 3agady, NPUMEHSIOT passinyHble
cnocobbl MapkMpOBKM CTOPOH kapT KapHo. Huxe onucaHbl aBa Hambonee pacnpoc-
TpaHeHHbIX crnocoba.

Ha kaxpoi 13 CTOpoH KapTbl MOJIOBMHA KJIETOK COOTBETCTBYET €AMHUYHOMY 3Ha-
YEeHWI0 OJHOro aprymeHTa, a MoJIoBUHA HyneBOoMy. Ha NMpOTMBOMOMOXHBIX FPaHSIX
aHasornyHas MapkupoBska AJj19 Opyroro aprymeHTa [enaeTcs CO COBUMOM Ha OOHY
KneTky. B knetkax Tex Habopos, rae byHKUMS NMPUHUMAET edMHUYHOE 3HayveHue,
nuwetcs 1, roe Hynesoe - 0.

Mpwn BTOPOM crnocobe apryMeHTbl pa3buBaloTCcs Ha ABE rpynnbl C paBHbIM UK
HEepaBHbLIM YMCIIOM apryMeHTOB. [119 OAHOM rpynnbl X, X, (NepBbie HOMepa) OTBOAAT-
Csi CTONGUbI, ANt APYron X, X, (nocneaHve Homepa) — CTpoku. MNpsmoe nnm nHeepc-
HOe 3HaYyeHne aprymeHTa onpeaenseTcs ABONYHOM LMGOPOBON MapKUPOBKOM CTON6-
LLOB.

OxBaTtbiBas €OVMHUYHbIE KJIETKWU KOHTYpamu, NMPOBOAMM CKIEUBAHWE CMEXHbIX
MUHTEPMOB. KOHTYpY 13 ABYX KJIETOK COOTBETCTBYET OJHOCTYMNEHYATOE CKJIEMBAHME,
13 YeTblpex — ABYXCTYNEHYaToe U T.4. YNCNO KNEeTOK B KOHTYPE MOXET ObiTb TONbKO
yeTHoe. B 06pasyoLLmxcs uMnamMkaHTax (MPocTbiX) OCTAIOTCS NePEMEHHbIE, KOTOPbIE
B KOHTYpE HEe MEHSNN 3HaK. VIX yucno paBHO n — Kk, rAe N — 4YUCNO apryMeHTOB.

Y1o6bl PYyHKUMS Bbla MUHMMANBHON, HEOBXOAMMO HaKPbITb BCE €AVHULBI MU-
HUManbHbIM YMCNOM KOHTYPOB MakcumanbHol nnowaan. KoHTypbl MOryT nepece-
katbcs. B TynukoBon anreGpawnyeckoit popme, Nony4eHHo! M3 kapTbl KapHo, aTo
O3Hayvaer:
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- YMCNO KOHTYPOB PaBHO YWCIY Craraembix;

- nAowaab KOHTypa OMNpefensieT YNCN0 COMHOXMUTENEN B cCnaraemMom;

- NepeceyvyeHne KOHTYPOB O3HAYaeT TaBTONIOMMIO MUHTEPMA.

PaccmoTpym Ha npumepe npuMmeHeHne metoda kapTt KapHo. MNycTb 3agaHa T1ab-
vua UCTUHHOCTM JIOTMHECKON bYHKLMM YeTbipex aprymeHToB (1abs.1.3).

XXX X
[ellelolo/le]
o|=|Ololo
- O|= 0o
o= =00
- O|O| = O
—lalol=jo
—o|=|=|o
o|=|=|=lo
- O OO =
O = OO0 —
—alo|alol—
alalalol—
alololala
alalolala
alolalala
o =lalala

Tabnuua 1.3. Tabnuua UCTUHHOCTU NIOTMHYECKOr YHKLIMK

CoctaBnsem kapty KapHo B Buae tabnuubl, cTonbubl M CTPOKN KOTOPOWN COOT-
BETCTBYIOT BCEM BO3MOXHbBIM HAG0pam 3Ha4EHNIN apryMeHTOB X,, X,, X,, X,. [ns rpynnb
X, X, OTBOAVM CTONGUBI, AN rpynnbl X, X, — CTPOKM. HaGopekl pacnonaraem B Takom
nopsake, 4ToObl B COCEAHUX KIETKaxX KOMOUHALWN NEPEMEHHBIX X,, X, X, X, OTAMYa-
JINCb 3HAYEHMEM TOJIbKO OAHOWN nepemMeHHon. Kaxaomy Habopy 3Ha4YeHuin nepemMeH-
HbIX COOTBETCTBYET ofHa siveiika Tabnuubl KapHo (puc. 1.4). Adeiikn (knetku) 3a-
NOJIHSIOTCS B COOTBETCTBUM C Tabnuuen NCTUHHOCTU. KneTkun, copgepxalume eamHu-
Lbl, HYXXHO 0OBECTN KOHTYpamMu. B KOHTYp MOXHO BkJoYaThb 2¢ knetok (k=1,2,3...).

MuHMManbHas On3bIOHKTMBHAsS dopmMa 3anmncbiBaeTcsl Kak CymMma npou3Bene-
HUIA. YMCno cnaraemMblX PaBHO HYUCIY KOHTYPOB, & YMCO COMHOXMUTENEN B KaXXAOM
cnaraeMoM paBHO YUCIY NEPEMEHHBIX, KOTOPblE HE MEHSIIOT CBOEro 3HaYeHUs B AaH-
HOM KOHType. MpryemM 3HaYeHVsIM NepemMeHHol 1 B Npou3BedeHUN COOTBETCTBYET
cama rnepemMeHHasi, a 3HadyeHuio 0 — ee oTpuuaHue (MHBepcus). B cooTBeTCcTBUMN CO
CKa3aHHbIM, Nony4nM gns kaptel KapHo (puc. 1.4) byneBo BblpaxeHue

Y = XXy F XXXK, XXX+ XX,

00 01 11 10
00 0 0 0 1
01 1 1 0 1
11 1 1 0 1
10 —T 0 1 1

Puc. 1.4. Kapta KapHo
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o Nony4eHHOMY YPaBHEHMIO CUHTE3NPYEM PENENHYIO CXEMY ynpaBneHus (puc. 1.5)

-|<§ o y o
X2 X3 ,_l T
f 1l J—
X1 X2 X3 X4 I_,
1l L ~ 9
X1 X2 X3
L
X3 Xa
[

Puc. 1.5 PeneiHaa cxema ynpasneHus

Mpn cuHTe3e paaa OUCKPETHLIX aBTOMATOB MMEIOT MECTO YaCTMYHO OrpenesnieH-
Hble GyHKUMKW. HacTuyHO onpefeneHHas OyHKUMA — 3TO Takas pyHKUMs, 3HavyeHue
KOTOPOI 3aA4aHo He Ans BCex HAabOpOB apryMeHToB. ITO 03HAYaeT, YTO HEeKOoTopble
Habopbl apryMEHTOB HEBO3MOXHbI UM HEOOMYCTMMbI B PeasbHbIX YCNOBUSIX. B Tab-
JMLe UCTMHHOCTM u kapTe KapHo Takve Habopbl 0603Ha4YaldT 3HAKamMu Heorpene-
neHHocTn ~. Ecnu aTn Habopbl HepeasibHbl, 3Ha4UNT, [P MOXHO onpenennTb U3 Co-
06paxeHnii ee HaUyyLLeNn MUHUMU3aLMK, T.e. NPOCTaBuTb B knetkax 0 nnu 1 Bmec-
TO 3HaKa HeonpenesieHHOCTH.

1.3. CuHTEe3 nocsiegoBaTes/ibHOCTHbIX aBTOMaTOB

Kak oTmMevanoch Bbille, NOCNEN0BATENBHOCTHbIE aBTOMAThl OCYLLECTBASIOT npe-
06pa3oBaHmE ABOMYHbIX BXOOHBIX MEPEMEHHBIX HE TOJIbKO C YYETOM TeKyLLEn KoMou-
HauMM Ha BXOAE B [AHHOM TakTe aBTOMAaTHOIMO BPEMEHWU, HO U C YY4ETOM TOrO, YTO
ObINO B NpeabiayLUMX TakTax.

CospaHve nocnenoBaTeflbHOCTHOrO aBTOMaTa, CMOCOOHOro 3anoMUHaThL Npes-
LIEeCTBYIOLLME AAHHOMY TakTy KOMOMHaUMM CUrHanoB Ha BxoAe, obecneynBaeTcs
Hann4nem B KOMOMHALUMOHHOM aBTOMATe He TOJIbKO BHELUHUX (pabouunx) BXOOOB X 1
BbIXOA0B ¥, HO M BCMOMOraTenbHbIX (BHYTPEHHMX) MNEPEMEHHbIX Z, KOTOPbIE AOJIXKHbI
MMETb BO3MOXHOCTb JaBaTb Pa3nnyHbie KOMOVHALMW AN KaXA0ro TakTa, noanexa-
LEero 3anoMuHaHuIO, U peannadyemblx B BUAE 0OpaTHbIX CBA3el. OTWM BHYTPEHHWE
nepeMeHHble, NoJaBaeMble Ha BXO, KOMOUHALMOHHOM CXeMbI, Kak Obl KOPPEKTUPYIOT
pe3ynbTar OT BO3OENCTBUS BHELUHMX BXOOOB, YYMTbIBas npenplaoylive cuTyaumu.

Takum 06pa3oM, 3afaya BHELHWX BXOAOB - 3adaTb Tekyllylo komMbuHauuvio, a
BHYTPEHHMX — COXpaHUTb W 3aAaTb Ha BXxoAe KOMOMHAUMIO, 0OHO3HA4YHO COOTBET-
CTBYIOLWLYIO CHOPMUPOBABLUENCS HA BbIXOOE B NpeablioyLeM TakTe (KOOVPYIOLLYIO
ee). B aTom cnyyae BbIxogHasi KOMOMHaUMS GOPMUPYETCS C yH4EeTOM Npenplaylero
TakTa. B cnepyiolem TakTe BHYTPEHHME NEPEMEHHBLIE BHECYT O4YEPEHYIO KOPPEKTU-
BY (ecnun ux kombuHaums 6yaeT OTNMYHA OT NPeabIayLeit) 1, cneaoBaTenbHO, HOBbIE
3HaYeHUs BbIXOOOB yXe HecyT B cebe crnefpl AByX Npeabiaylmx TaktoB 1 T.4. Konu-
4ecTBO TakMx COCTOSIHWI M BHYTPEHHUX MEPEMEHHbBIX Z, Ha3blBAETCS BECOM Mochne-
[0BaTeNbHOCTHOIrO aBToMarta.
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H1CNO BHYTPEHHUX NEPEMEHHbIX m, , 06ecne4nBaloLLX BO3MOXHOCTb KOANPO-
BaHVs BCeX M COCTOsSHWIA, Ha3blBaeTCa 0GbEMOM NamaTy aBTomarta 1 pasHo m,=log,M.

BHELUHMMKM BXOOHBIMU MEPEMEHHBIMU aBTOMaTa OMpefensieTcs KOJM4YecTBO ero
BO3MOXHbIX BXOJHbIX KOMOMHALMIA, @ BHYTPEHHUMWU — 4Yepe3 CKOJNIbKO KOMOMHaLMi
BHELUHWNX HAYMHAET MOBTOPSTLCH KOPPEKLUMS BHYTPEHHMMU. Tak, eClv YACIO BXOm4-
HbIX MEPEeMEHHbIX T, = 3, @ BHYTPEHHUX m, = 2, To aBTOoMaT GyaeT MMeTb BOCEMb
COCTOSIHMIA C MOBTOPSIOLLENCS KOPPEKUMEN Yepe3 YEeTbIpe TakTa.

CnepncrtBrveM 3TOro SIBNSIETCSH XapakTepHass OCOOEHHOCTb MOC/ef0BaTENIbHOCT-
HbIX @BTOMAaTOB: Yy HUX BCNEACTBME KOPPEKUMM Z BO3MOXHbI pa3Hble KOMOUHALMK
BbIXO[0B MNPV OAMHAKOBbLIX KOMOMHALUMSX HA BHELUHMX BXOAaX. TEXHUYECKUX BapuaH-
TOB peanun3aumu gaxe npocTbiX MOCNeA0BaTENIbHOCTHLIX aBTOMATOB MOXET ObITb
O4eHb MHOro. JJocTaToyHO HarisgHOW SIBSIETCS Cxema MnocnefoBaTeNbHOCTHLIX aB-
TOMaToB, NMpuBeOeHHas Ha puc. 1.6 n npepcrtaBnsowas cobon Hamnbonee obLLMIA
cnyyan.

Bxogpl X ! nOrnkoi KOMOGUHALMOHHON CcxeMbl GopMUPYIOT Bbixodb! Y ! B AaHHOM
TakTe. B dopmmpoBaHmm Y ! npu 3TOM y4acTBYIOT BHYTPEHHME MNepeMeHHble Z 7,
KOMOMHaLMS KOTOPbIX chopMMpoBanack B npeabiayliem Takte t-1. MNepemeHHble Z &'
chopMMpoBanMCh Y3/10M yrpasneHus B Lenu obpaTHoi ceadn OC, KOTopbli MOXET
BKJ104ATb: KOMOVHALMOHHYIO JIOMUKY, BDEMEHHBIE 330EPXKN Y CUHXPOHUIYIOLLINIA BXOS,
Kak BMOHO 13 cxembl, UMeHHO y3en OC obecneynBaeT «3anomMmHaHvue» nyTem npue-
Ma Ha BXO[, BbIXOLHOW KoMOuHauMyM aBTOMarta B JAHHOM TakTe U nepepadvy ee C
BPEMEHHOW 3a0EPXKON Ha BXOObl aBTOMaTa B CNEAYOWEM TakTe.

Pabovue { Kombuwayuonwas| Fabovus
Oxodsr CXEMO BoI1x0Tb7
p————
Xt —_— ———— v P
. - -
—_— ] -
L (= a
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Y : 1 2 S35
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s<|Z RS
§°° Y36 ynoalbncrus So
=% . (rocuxa : =3
=2 . u BpBmMEHHBIE . _[ =
3adepwxd)

CUHXPDOHUIU DY O~
wud cusHas

Puc. 1.6. CDyHKLI,I/IOHaJ'IbHaﬂ cxema nocrsiegoBaTtesibHOCTHONro aBTomMmara

PaspbiB uenu OC npeBpawaeT nocnenoBaTeNlbHOCTHbIE aBTOMaTbl B KOMOMHAUMOH-
Hble. BaxkHylo ponb nrpaeT xapaktep 3aaepxku: ecnn 610k OC MMeeT CUHXPOHU3NPYIO-
LNIA BXOA, «OTAMPAIOLNA» N «3anupatowmii» uenb o6paTHOM CBSA3N B KaXXAOM TakTe, —
3TO CUMHXPOHHbLIA aBTOMAT. Y Hero paBeHcTBO Z ' = Z ! HacTynaeT TOJIbKO Mochne «OTnn-
paHusi» CUHXPOUMITYJIbCOM Lienu oBpaTHOM CBS3W.

Bnaronaps obpaTtHoli CBA3KM, MOCNenoBaTeNnbHOCTHBIE aBToMaThl 06nagaloT cneum-
duryeckum CBONCTBOM, OTIMHAIOLMM MX OT KOMOWHALMOHHBIX U XapakTepHbIM A5 3aMK-
HYTbIX CUCTEM YMNpaBfieHUs — OHU MOTyT OblTb YCTOMYMBBLIMU N HEYCTONYMBLIMU. YCTOMN-
4yMBbIM ByOEM Ha3blBaTb COCTOSIHNE, KOrAa KOMOMHAUUS BbIXOO0B MEHSIETCS NULLb BChe-
CTBME U3MEHEHNs Bxoda. HeycToliumBble aBToMaThl MOryT MOCJIE YCTAHOBIEHUST KOMOU-
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HaLMM BXOOOB HECKOJIbKO pPa3 MEHSITb KOMOMHALMIO Ha BbIXOAE, MPOXOAs Psif, Heyc-
TONYMBLIX COCTOSIHWI. Takon MPOUECC MOXET 3aBEPLUNTLCS MEPEXOOOM B YCTONYU-
BOE COCTOsIHME (3aTyxaHue konebaHuil) nmMbo NpoaoKaTbCs HEeOorpaHMYeHHoe Bpe-
Msi (aBTOKONE6GaHus).

KoMOUHaLMOHHbIE aBTOMAaThl (PAa30MKHYTblE) BCeraa YCTOMYMBLI, Kak U pa3oMK-

HYTblEe aHanoroBble 3BeHbsl. PopMasnbHBIM NPU3HAKOM YCTONYMBOIO COCTOSIHUSI SIB-
nseTcs paBeHCTBO Z 7= Z !, a HeycTOM4MBOro — HepaBeHCTBO Z “'# Z !. Mepwuon
aBTokonebaHuii paBeH ABOMHOMY BpeMeHu 3agepXku curHana B OC.

[na nocnenosatesibHOCTHLIX aBTOMATOB, Kak M A1 KOMOMHALMOHHbBIX, MPUMEHSI-

10TCA Takke anredbpavdeckne n TabnnyHble Gopmbl 3aaaHns onepartopa npeobpaso-
BaHWs. B oTanyme oT KOMOMHALMOHHBLIX aBTOMATOB, rAe 3TOT ornepaTop 3aJaeTcs B
BUAe CBsA3n paboymx BxogoB X ! 1 BbIXoAOB Y !, ANs 3agaHusa onepartopa nocnenosa-
TEJIbHOCTHOIO aBTOMaTa HYyXXHO OMNPenEeNUTb CBA3b HE TOJILKO MexXay paboynmm (BHeL-
HUMW) BXOJAMU U BbIXOOAAMW, HO U MeXZy BCroMoratefisHbiMU (BHYTPEHHUMM).

Mpu anrebpaunyeckoii popmMe 3a4aHUs 3annCbIBAIOTCS YPABHEHUS! BbIXOO0B, CBSi-

3blBaloLme B obLieM cnyydae paboyme Bbixoabl Y ! ¢ pabounmm X ! n BCcriomoraTtesb-
HblMK Z t' BXOAamMM W ypaBHEHWSI NEepexonoB, CBA3bIBAOLLME BbIXOAbl BHYTPEHHUX
nepemenHbIx Z 7 ¢ pabounmm X ! 1 BcriomoratesnbHbiMn Z ! BXoAaMu.

Mpu TabnnyHon popme 3aaaHnst COCTaBNAOTCS TabnnLpbl BbIXOAOB W NEPexonos,

npy 06beAUHEHUN KOTOPLIX MoJlydaeTcs Tabnmua COCTOSIHWIA.

B peasibHbIX NocnenoBaTesibHOCTHbIX aBTOMaTax KOMOVHaUMOHHbIE 1 MOCNeno-

BaTEJ/IbHOCTHbIE YaCTuN HE pPa3aendtoTcd, a C Uenblo ynpoweHna n cokpalweHusa 4nc-
nla 9N1eMeHTOB 00beaMHSAIOTCS B OAHO Lenoe. ITO MOBbILLAET UCMONb30BaHNE ase-
MEHTOB.

Ansa MOCTPOEHUNA CNOXHbIX NOCNenoBaTes/IbHOCTHLIX aBTOMATOB, KakOBbIMU ABNA-

10TCA GONBLUMHCTBO LMGDPOBLIX YCTPOMCTB, LUMPOKO MPUMEHSIIOTCS 3NeMeHTapHble
nocnefoBaTeNlbHOCTHbIE aBTOMATbI-TPUITEPbI.

PaccMOTpuM Ha KOHKPETHOM MpUMEpPEe CUHTE3 MOC/efoBaTe/lbHOCTHOrO aBTo-

marta. Hacoc H pomkeH aBToMatU4ecky BKIOHATbLCS NP AOCTUXEHUU paboyeit xna-
KOCTbIO HVKHEro YPOBHSA, KOHTPOIMPYEMOrO MOMIaBKOBbIM AATYMKOM d,, W BbIKIIO-
4aTbCs MPU AOCTUXEHUN BEPXHEr0 YPOBHS, KOHTPOIMPYEMOrO AATYMKOM d..

B umkne paboTbl nuTaTens BbIOENSEM YEeTbipe TakTa:

1 — yposeHb HUxe d, (nuTtatens pabGoTaeT, pe3epByap HanoiHAETCs);

2 — ypoBeHb Bhile d,, HO HUXe d, (NTatens paboTaeT, pesepByap HanoNHAETCs);
3 — ypoBeHb OOCTUr d, (NuUTaTeslb OTKIIIOHYMIICA, XUOKOCTb PaCXOOyeTcs, yPOBeHb

noHMXxaeTcs) ;

4 — ypoBeHb HUXE d,, HO BblWe d, (MUTaTesb OTKIIIOYEH, YPOBEHb MOHUXAETCH).
Yka3aHHasi nocnenoBatesibHOCTb oTpaxeHa B 1absn. 1.4.

SneMeHTb! TakTbl | Il TakTbl
CUCTEMbI npeabiayLwero nocnepyoLero
uvkna 1 2 3 4 umKna
S 0 0 1 N
a | 0 1 1 LI [
H | 1 1 0 [

Tabnuua 1.4. MNocnegoBaTenbHOCTbL PaboThl NUTaATENS
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Mpennonaraetcs, YTO NPOVCXOANT HEMPEPLIBHOE MOBTOPEHNE OOMHAKOBBIX LIMK-
0B (HanonHeHune - pacxop). Onsa cuHTE3a PacCMOTPEH OOUH U3 LMKIIOB.

BbixogHas nepemeHHas H npvHUMaeT pasHble 3HAYeHUs NpPU OOMHAKOBbIX 3Ha-
YEHNSX BXOAHbIX NEPEMEHHbIX (TakTbl 2 U 4), HO NPU pPasHbIX UX 3HAYEHMSX B Npen-
LwecTBylOLWMX TakTax 1 n 3. T0 ABNSETCS XapakTepHbIM A5t NOCNeA0BaTENbHOCTHO-
ro aeTomarta. [ns otpaboTknm Tpebyemoii nocnenoBaTesbHOCTM HeoOX0AMMO «3a-
NMOMHUTb» MPeaplayLLMiA TakT.

BBenem BHYTpeHHIOIO 06paTHYIO CBS3b

y = clx)(clx)+x,), (1.2)

roe ¢(x) — KOHBLIOHKUMS BXOAHbIX NEPEMEHHbIX, HE N3MEHSIIOLMXCSH B COCEAHMX
TakTax;

C(X;) = KOHBIOHKUMS NMEPEMEHHBIX, 3MEHSIOLLMXCSH B COCEAHVX TaKTax;

X, = BHYTPEHHAS NepemeHHas.

B cootBetcTBUM C (1.2) 3anuwem:

ona Taktos 1,2

H=d(d, +H);

ona Taktos 3,4

H,=d(d, +H.),

1 H\ B B

roe H, - BHYTPeHHss nepemMeHHas B Buae 0OpaTHOW CBA3M MO BbIXOAY.
Mpeobpasys nocnegHee BblpaXeHWe, NnonyYaem

H,=d, +dH, .

KOHTaKTHbIE CXEMbl OVUCKPETHbLIX aBTOMATOB MPEACTaBNeHbl Ha puc. 1.7.

Puc. 1.7. TMpuHuMnmanbHble CXEMbl ANCKPETHbLIX aBTOMAaTOB

CxeMbl paboTOCNOCOOHbLI B HOPMaJbHbIX YCNOBUSX, OAHAKO MPW aBapuHOM 3a-
mnaHum HuxHero aatymka (d, = 0, d, = 1) cxema, nsobpaxeHHas Ha puc. 1.7, a He
[ONyCTUT BKIIOYEHNS, a cxema puc. 1.7, 6 ONYyCTUT BKIIOYEHME HAcOCa, YTO BbI3O-
BET Nepesnvs.
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1.4. NMpumeHeHue nporpaMmMupyemMsbix pene
AONs peanusauumn
ONCKPETHbIX aBTOMAaTU3NPOBaHHbIX YCTPOMNCTB

[unckpeTHble ynpasnsiowme ycTponcTea, paspabaTbiBaeMble C UCMOb30BaHNEM
M3MOXEHHbIX BbILLE METOOOB CUHTE3a, MOryT ObiTb peann3oBaHbl Ha NEKTPUYECKUX
pene n Ha BECKOHTaKTHbIX JTOMMYECKUX 3neMeHTax. [MporpamMmMupyemble 31EeKTPOH-
Hble pene nNpegHasHayeHbl A1 3amMeHbl TPAAULMOHHBIX YCTPONCTB 3eKTpoaBToMa-
TWKW, NOCTPOEHHBIX Ha PeneliHbiX 1 GECKOHTaKTHbIX NOrMYeCKUX anemeHTax. B otnu-
yme OT MOoCNegHUX, KOTopble SABASIOTCS CreunanbHbIMU YCTpoOMCTBaMu, paspabatbl-
BaeMbIMMU U U3rOTOBASIEMbIMU MO MHAMBUAOYASbHLIM MPOEKTaM, MPOrpaMMnpyeMbIe
pene yHuepcasnbHbl. OHM cO34aHbl NYTEM CIUSIHUS BbIYUCUTENBHOM TEXHUKKU, pe-
neliHol GeCcKOHTaKTHOM aBTOMAaTUKU U LIMKIIOBOrO MPOrpaMMHOr0 YrpaBfieHUs Tex-
Honornyeckum obopynosaHveM. [NporpaMmmupyemMble penie COXPaHsIioT XapakTepHbIe
4epTbl BCEX ATUX TPEX KNACCOB YCTPONCTB U MOTYT OblTb OTHECEHbI K I0OOMY 13 HUX.
[Ons onpepneneHvs nocnenoBaTenbHOCTU OTPabOTKM 3TanoB UMKIA YNpaBfieHUs B
nporpaMMmnpyemMbix penie NpPOBOAMTCS MOOYepPenHbIi ONpoC BXOAHbIX CUrHanoB. 3a-
TEM B COOTBETCTBMM C 3aJaHHOWN nNporpamMmor GopMmMPYIOTCSH CUrHasnbl HA COOTBET-
CTBYIOLLMX BbIXOZAX W BKJIIOYAIOTCS T€ UCMOSIHUTENbHbIE annapartbl, A1 KOTOPbIX Ha
BxoAax chopMmMpoBanMcb HEOOXOAMMBIE NOMMYECKMNE YCNOBUS AN UX BKIOYEHUNA.

MporpaMmmupyemMblie pene sSBASOTCS 0COObIM BMAOM YNpaBAsioWUX MUHN-3BM,
KOTOPbIE MOXHO Ha3BaTb YNPaBASOWMMWN NOMMYECKMMIN MalLWHaMK NocnenoBaTenb-
HOro gencteus. MNMporpaMmmmpyemMble pene MMENT crneundudHble 4epThbl.

1. O6neryeHve NPoOrpaMMMPOBaHS, KOTOPOE BbIMOJIHAETCS, Kak NpaBusio, B opme
npensapuTesibHO COCTaBNEHHON PENENHON 3NEKTPUYECKON NPUHUMNUANBHON CXe-
Mbl. 3a4aHne nporpamMmmbl BEAYT HA KJlaBMaType py4HOro BBOAA B CUMBOMAX NMPUHLM-
NuanbHOM pPeneriHom CXeMbl MYTEM HAXaTUs Ha KHOMKW U MOCNeA0BaTENbHOIr0 BbIGO-
pa 3amMbIKaloLEro 1AM pa3mMblKaloLLEero KoHTakTa, KaTylwku annapara 1 T. n. B atom
clyyae nNporpaMMMpOBaHME MOXET OCYLUECTBASATH LEXOBOW OOCHYXMBAOLWMA nep-
COHan C MWHMMasbHOWM creuuanbHOM NoaroToBKOM B 06acTy NporpaMMmnpoBaHns
OBM. Mpun ncnonb3oBaHUM crieupnasnbHbIX KapT NamsTi, B KOTOPbIX 3anucaHa cxema
COEAVHEHNA 1 HACTPOMKM 3NEMEHTOB, 3arpy3ka NporpamMMbl B NpOrpamMmMmpyemoe
pene 1 ero 3anyck MOXeT BbINOJIHATLCSH NepcoHanom 6e3 creumasnbHON NoAroTOBKU.
MporpamMmmnpoBaHne MOXET OCYLLECTBAATLCS Takke C UCMOJSIb30BaHWEM creumasb-
HOrO0 KOMIMbIOTEPHOrO NPOrpaMMHOro o6ecneyeHnss ¢ MoCcneayoWwmM NepenmncsiBa-
HMEM NporpamMmbl 13 KOMMbOTEPA B NporpamMmmupyemoe pene. Hanpumep, ons pea-
nn3aumm Ha nporpammupyemMom pesnie «<EASY» CHMHTE3MpPOBaHHOWM BbILLE CXEMbl Y-
paBneHus (puc. 1.5), ynpaensiowlas nporpamma COCTaBnsSieETCA B BUAE, Npencras-
NEeHHOM Ha puc. 1.8.

3pecb cumBosbl | 63 MHBEPCUM COOTBETCTBYIOT 3aMbIKaIOLMM KOHTaKTaMm, a c
MHBepcuell — paambikalowmm. Cumeon Q 0603HaYaeT BbIXOOHOW CUrHasn ynpasnsio-
Lero ycTporncTaa.

2. BO3MOXHOCTb MCMONb30BaHNS HEMOCPEACTBEHHO B LIEXOBbIX YCNOBUSX (60s1b-
Las NOMEX03aLUMLLEHHOCTb), ranbBaHNYeckasl pa3Bs3ka OT BHELLUHUX Lenen, paclumn-
PEHHbI AnMana3oH AOMYCTUMBIX YCNOBUIA SKCMyaTaumu.

21



Moeller m

0ot

002

003

004

— 102

— 101

— I

— 103

103

rQIJ1 —]

102

02’

03

04

103

104

Puc. 1.8. Bug ynpasnsiowen nporpammel ona pene «EASY»

3. MoaynbHOCTb MOCTPOEHNs (BXOAbl, BbIXOAbl M 0O0beM NaMATU HapalLMBaeTCa C

ONpeaeneHHbIM LWarom).

4. T10 CNOXHOCTU NPOrpamMMMpyeMble pefie HaXoAATCa Mexay MUHN-9BM u Tpa-
OVNUNOHHBIMU CXEMAMU 3NEKTPOABTOMATUKN; UMEIOT MEHbLUNIA 0ObEM 3NEKTPOHHBIX
YCTPOWCTB U MEHbLLYKD, YeM MUHU-IOBM, eMKOCTb 3arnoMmnHaoLLmMX YCTPOCTB.

5. MporpammHoe obecneyeHne pene no3BonseT obecneynBaTb BbIMOSHEHME O0-
MOJSIHUTESbHBIX PYHKLMIA, @ UMEHHO TaliMepoB, 0OeCMneynBaloLLMX BbIAEPXKKN BPEME-

HW, CHYETYMKOB A1 CHETA UMIMYLCOB M MHOTMX APYrUX (YHKUMIA.

PasnnyHblie TMnbl NPOrpaMMMpPyEMbIX Pee OTANYaKTCS YMCIIOM BXOLAOB U BbIXO-
[OB N UX 9IEKTPMHECKMMUN OAHHBbIMU (PO, TOKa, HanNps>XXeHne, KOMMYTALMOHHAs Cro-
COOHOCTb), HaMbONbLUMM YMCIIOM BO3MOXHbIX 3TanoB MPOrpamMmbl, EMKOCTbIO YCT-
POMCTB MamaATn gnsa 3anoMmHaHus nHpopmaumn.
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2. OBLLAS1 XAPAKTEPUCTUKA PEJIE
CEPUI EASY N MFD-Titan

2.1. O6wwmin 0630p

CeMelCTBO 9MIEKTPOHHBLIX MPOrpaMMUPYEMbIX penie Hemeukon ¢upmbl Moeller,
Ha3bIBaEMbIX TaKXe YNpaBfsOWMMU pene, NpeacTaBNeHo B HACTOsILLEE BPeEMS ce-
puamn EASY500, EASY700, EASY800 1 MHOrodyHkumMoHanbHeiM aucnneem MFD-
Titan. PaHee 3Ty nonynapHyto cepuio npeactasnsnm cepum EASY400 n EASY600.
YcTpoicTea SBASOTCS ManorabapuUTHbIMW yrnpaBnsiowmMm npubéopamMm, CrnoCoBHbI-
MU peLlaTb KOMOMHALMOHHBIE M MOCNe0BaTeNIbHOCTHLIE 3aAa4n. HanpsixeHus nu-
TaHWs YCTPOMCTB BO3MOXHbI HA NOCTOSiIHHOM Toke: 12 B DC, 24 B DC n Ha nepeMeH-
HoMm Toke: 24 B AC, 115/240 B AC. HanpsixeHne BXOOHbIX CUFHANOB COBMagaeT Mo
BUIY W BENIMYMHE C BbIOpPAHHBIM HaMNpPsXXeHNEM NuTaHus. BbIxoaHble Lenu ycTponcTs
Ha MOCTOSIHHOM Hanps>KEHUN MOryT OblTb PENENHBIMWU UM TPAH3UCTOPHBIMU, @ YC-
TPOMCTB Ha MNEPEMEHHOM HaMPSXXEHUN — TOJNbKO PENenHbIMMA.

Bce BHyTpeHHME dyHKUMN pene peannaytoTcs B nporpammHon dopme. Mo aHa-
JIOTMM C MU3BECTHBIMM YCTPOWCTBaAMM 3a MPOrpaMMHbIMU PYHKLMSIMU COXPaHSIOTCS
Ha3BaHus: TaliMepbl, pene BPEMEHW, CHETYMKM, KOMMapaTtopbl u ap. Mporpamma
COCTaBSIETCA B BUOE PUCYHKA 311IEKTPUYECKON CXEMbI, COAEPXALLE BXOAHbIE LENU,
KOHTaKTbl U KaTyLUKX COOTBETCTBYIOLLMX PESie U CoeamHsioWmx nx nuHuii. Beop
nporpamMmsbl OCYLLECTBASIETCS OT BCTPOEHHOMO MyfbTa C KNaBnaTypolr N nHaMKaumen
Ha Xuakokpuctannmyeckom (K-K) gmcnnee, oT cneuvanbHOro yYuna (Mogyns wunm
KapTbl MNaMsATK), XpaHsLWero nporpaMmMy WaM OT MepCcoHanbHOro KomrnbioTepa (c
nomMouplo nporpaMmmbl EASY-SOFT). BeefgeHHasi nporpammMa MoXeT ObiTb 3alumile-
Ha nocpencTsoM napons. [ns ynobcTeBa HACTPOMKM M 3KcrlyaTaumm BO BPeMsi pa-
OO0Tbl pene y4acTkm CXeMbl, MO KOTOPbIM «MPOXOAUT TOK», noaceeumsatoTcs Ha XK-K
omcnnee. MNMamsTe pene aHeproHesasucumas. MNpy NCHE3HOBEHUN HANPSIXEHUSt U ero
nocneayiolwemM BOCCTaHOBIEHNN, KOHDUIYpaLUsi CXEMbI U HACTPOMKN COXPaHSIOTCS.
EcTb BapvaHTbl UCMONHEHWSI pene, Yy KOTOPbIX KHOMKW 1 AUChiel oTCyTCTByOT. Mx
nporpaMM1poBaHNe OCYLLECTBSIETCS C NMOMOLLbIO MEPCOHANBHOIO KOMMbloTEPa. FA3bIK
06LLeHNs BbIBUPaEeTCs NoMb30BaTeENEM M3 CMMCKa S3bIKOB CTpaH, YneHoB EBpocoio-
3a. C koHua 2004 r. B EASY800 n MFD-Titan BCTPOEHO MEHIO HA PYCCKOM S3bIKE.

MHorodyHkuUmoHanbHbl amucnner MFD-Titan BbinosiHeH No 6704HOMY NMPUHLMMY
1 cocTouT 13 Tpex 6nokoB. MNpakTuyeckn npu Tex xe rabapurax, 4To n pene EASY,
OH UMEET AUCIIIEN YBEIMYEHHbIX PA3MEPOB C BO3MOXHOCTbIO OTOOpaxeHus cratu-
4eCckO N OMHaAMMYECKON MHDOPMaUMK, HaNpUMepP O Xo4e TEXHONOrMYeckoro npo-
Luecca, 1 JOMNONHUTENbHbIE YHKLUMW, B TOM YUCTE U BbIYUCIUTENBHBIE.

Bce ycTpolicTBa MMEIOT BO3MOXHOCTU PacCLUMPEHUSi BXOA0B-BbIXOAOB M 0OMeHa
OAHHLIMW C MPOMBbILWIEHHBIMU MHDOPMaUMOHHbIMKN ceTamn AS-Interface, Profibus-
DP, CANopen, DeviceNET. Pene EASY800 1 MFD-Titan, kpome aT0oro, MoryTt ObiTb
obObeanHeHbl B COOCTBEHHYIO MHMOPMaUNOHHYO ceTb EASY-NET, B KoTOpylo MOryT
BXOAMTb A0 BOCbMMW NPUOOPOB, C YCTPOWCTBAMW PACLUMPEHMSI, HAXOASALLMXCS Ha
pacctosHum oo 1000m
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2.2. PacwumndppoBka TUMNO-UCNONIHEHNS

EASY abb — cc — def
a... cepus nNpnodopa;
bb... cymma konmyecTBa BXOLOB UM BbIXOLOB U BO3MOXHOCTU PaCLUMPEHMS;
CC... HaNps>XeHne NUTaHWUS:
DA...12 B DC
DC...24 B DC
AB...24 B AC
AC...115/240 B AC;
d... Tun BbixonoB (R - pene; T - TpaH3MUCTOPbI);
e...C... yacbl peanbHOro BpemeHu;
E... pacwwupsiowmin npnbop;
f...X... npnbop 6e3 KHOMOK 1 aucnnes.

Mopaynn paclumpeHus BXO40B U BbIXOAOB, cOBMecTMMble ¢ EASY800, nmerot mapku-
poBky EASYG6..-..-E ¢ yTOYHEHMSIMM MO UCMONIHEHWIO HA nepemeHHoM Toke (AC) mnn
noctosiHHoMm Toke (DC), ¢ peneiHbiMu Bbixogamu (R) nnu tpaHanctopHeimu (T).

Mopaynu pacwmpenust ons obMeHa gaHHbIMU, coBMecTumble ¢ EASY800, nmetot map-
knpoBky EASY2..-.. ¢ yTouHeHnem Tuna MHGOPMALMOHHON CUCTEMBI.

Mopaynu paclumpeHns «npUCTbIKOBLIBAIOTCS» C MOMOLLBLIO pa3bemMa HEMOCPELCTBEH-
HO K KOPMycy OCHOBHOro moaynsi EASY.

2.3. OyHKUMOHaNbHbIE BO3MOXHOCTU
N OCHOBHbI€ NapamMeTpbl

MapameTpbl 1 GyHKLMN KonnyecTso an1eMeHToB v dyHKUMiA
EASY500 EASY700 EASY800 MED-Titan
HanpsixeHns 12 B DC; 12 B DC;
nuTtanvs, B 24 B DC; 24 B DC; 24 B DC; 24 B DC;
24 B AC; 24 B AC; 115/240 B AC 115/240 B AC
115/240 B AC 115/240 B AC
MoTpe6nsiemast 10 BA AC; 10 BA AC;
MOLLHOCTb 3,4 Bt DC 3,4 Bt DC
KonnyecTeo LmdpoBbIx 8/4R; unmn 12/6R; nnn 12/6R; nnn 12/4R; nnn
BXO[10B/BbIXOAOB 8/4T 12/8T 12/8T 12/4T
AHaNoroBbIe BXObl/ 2/- 2/- 41 4/1
BbixoAdbl (0-10 B)
Bxompl Ans nogacyeTa 4/1 KTy 4/1 kl'u 4/5 KTy, 4/3 kl'y,
MMMNYNbCOB (BbICTPbIE
BXOAbl)
Harpyaka BbIXOAHbIX R-8 A; T-05 A R-8 A; T-0,5 A R-8 A; T-0,5 A R-8 A; T-0,5 A
uenem
X-K avcnnei, EcTb; HeT EcTb; HeT EcTb; HeT EcTb
Knaesunatypa
LLlar nporpammbi 3 KOHTaKTa, 3 KOHTakTa, 4 KOHTaKTa, 4 KOHTaKTa,
(1 cTpoka) Ha aucnnee 1 kaTywka 1 kaTywka 1 kaTywka 1 kaTywka
KonuuecTso wwaros 128 128 256 256
(cTpoK) nporpammel
TexcToBbIN avcnnei, 16 TekcToB no 16 TekcToB No 32 TekcTa no Ipadunyeckunin
KOMMYECTBO TEKCTOB 48 3HakoB 48 3HakoB 64 3Haka ancnnen
(xampoB) 132x64 nukc.
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Tarimep HepenbHbIN/
rofoBon
MHorodyHkuUMoHansHoe
pene BpemeHun

CyeTunk ¢ BO3MOXHOC-
TblO U3MEHEeHUNs!
HanpaBfeHns cyeta
CyeTunk YacoB paboTbl
(pecypca 060pyaoBaHMS)
AHanoroBbIi kKOMnapaTop
MeTka — BHYTPEHHee
pene namaTtn (Mpomexy-
TOYHOE pene)

Mabaputbl (BXLUXI), MM

CTeneHb 3aLmnTbl

16
32

71,5x90x58

1P20

4/4
16
16
4
16

32

107,5x90x58

1P20

32/32
32

32

4

32

96

107,5x90x72

1P20

32/32
32

32

4

32
96

Oucnnein:
86,5x86,5x20;
Mpoueccop:
107,5x29,5x90;
Bnok Bx/Bbix:
88,1x90x25
P20

Kpome nepeuuncneHHoro, pene EASY800 umeeT cnepyowime Moayav Ans Bbl-

MONHEeHUs onepauui n GyHKUNA:
- apudmeTtuyeckmii 6nok ADD, SUM, MUL, DIV
- CpaBHeHMe GI0KOB OaHHbIX
- nornyeckue onepaumm AND, OR, XOR, NOT
- VIHKPEMEHTaJIbHbI CHETYMK

-32;

-32;

- noslydyeHme 6Gnoka AaHHbIX U3 cetn  -32;

- pasmMelleHne 6n1oka OaHHbIX B CETU
- MacwTabupoBaHve 3Ha4YeHus

- 32;
-32;

- CUHXPOHM3auusl BpemMeHn B cetn  -1;
- Talimep -32.

2.4. Akceccyapsbl (MpuHapneXxHocTn)

-32;

-32;

K akceccyapam OTHOCATCS crnefylowme yCTpONCTBa U NPUHALNEXHOCTH:
- UMNYNbCHbIE UCTOYHUKU MUTAHUS NMOCTOSIHHOrO Hanpsbkeuus 12 n 24 B;
- nporpammHoe obecnedyeHne EASY-SOFT;
- kabenn NporpamMmMnpPoOBaHUs A1 COEAMHEHMS] C NEPCOHasbHBIM KOMMbIOTEPOM;
- kabenu coeanmHeHus cetn EASY-NET;
- MOAYNM NaMaTn 0SS XpaHeHUs 1 nepeHoca nporpamMm, eMkocTbio 32K n 256K;
- pasfnyHble NPUCNOCOBNEHNS OJI9 MOHTaxa pene Y MHPOPMALMOHHBIX CETEN.

Akceccyapbl UMEIOT OTAENbHbIE KOOl 1S MOCTaBOK U HE BXOAAT B KOMIIEKT

NnocTaeku perse.
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2.5. MoHTax u ycnoBus akcnayatauuu

MoHTax pene n 6510KOB NUTaHUA NPOU3BOAMTCS B Wkadax n auwmkax Ha DIN-
periky 35 MM uUnn BUHTaMKU NPU NOMOLM crneupnanbHbix HoXek. Pene MFD-Titan mo-
XEeT MOHTMPOBATbCS Ha NaHensx 1 Ha ABepsix WkadoB n AWmKoB. Jucnnel ycTaHas-
NIMBAETCS Ha NIMLEBOW YacTy ABEPU UMM NaHenu, a npoueccop v 610K BXOAOB/BbIXO-
OB MPUCTbLIKOBBLIBAIOTCS K HEMY C BHYTPEHHEN CTOPOHBI.

Pabouast TemnepaTtypa okpyxatoLiei cpeapl oT -25 go +55°C. HagexHoe yteHve
¢ X-K gucnnes rapaHtupyetcsa ot 0°C. AGconioTHas BNaxXHOCTb BO3Ayxa He A0JIKHA
npesbILLaTh TOYKM BbiNaaeHust pockl. Okpyxaiowas cpeja He A0/KHa coaepxaTb
NblX, TOKOMPOBOASLUMX YACTUL, U arPECCUBHBIX XMMUYECKMX 3/IEMEHTOB.

2.6. TexHu4yeckana OOKYMeHTauus

B koMnnekT nocTaBku pene BXxoauT GpoLuopa ¢ npaBnaamm MoHTaxa u anekT-
puyecknx coeamHeHnin. MoapobHble CBEAEHUS COOEPXATCS B TEXHUYECKUX OMMCaHU-
ax (User Manual), nmetowmx nugekc AWB 1 MHCTPYKUMSX MO MOHTaXy, UMEIOLLNX
nHoekc AWA. 3T1a TexHuyeckas OOKyMeHTaums nocTtaBnsetcs B GopMe nasepHoro
KOMMbIOTEPHOIO AMCKa.

3. MEPbl BE3SONACHOCTHU NPU PABOTE
C NPOrPAMMUPYEMbIMWU PEJE

PaccmoTpym Mepbl 6€30MacHOCTU, KOTOpble HEOOXOAMMO NPenyCMOTPETb
BO BPEMSI MOHTaxa, Hanagky v 3KCriyataumu nporpaMMUPYEMBIX pefe, a Takke
cneuvanbHble Mepbl MPU NMPOEKTMPOBaHUU, UCKIOYaloLWwme TPaBMMUPOBaHME Nepco-
Hana u MaTepuanbHbin yuepo.

3.1. Npu paboTte B AeiCcTBYIOWEN YCTaHOBKE

OTKNIOYNTL 9NIEKTPONUTAHNE OT YCTPOICTBA.
MpoBepnTb OTCYTCTBME HAaNPsKEHUS Ha YCTPOMUCTBE.
VICKNIOYNTb BO3MOXHOCTbL CIy4alHOW NOAayn Hanps>kKeHWs Ha YCTPOMCTBO.
3aKopoTuTb 1 3a3eMINTb NMPOBOAA, HA KOTOPbIX CYLLECTBYET OMaCHOCTb He-
CaHKUMOHMPOBAHHOIO MOSIBNIEHWSI HANPSXXKEHUS.

W 3akpblTb UM OrpaguTb COCEAHME YCTPOMCTBA, HAXOASALLMECH NOon, Hanpsixe-
HUEM.

B [MpoBepuTb COCTOSHME U30ASALUN HN3KOBOJSIbTHBIX UCTOYHUKOB NuTaHus. Vc-
nosib3oBaTb ONIOKN MUTAHUS TOJIbKO GUPMEHHOIO M3roTOBMIEHUS.

B OTKIOHEHWs rnaBHbIX PaboynX HaNPSXXEHWM YCTPOMCTB HEe AOMKHbI NMPEBbI-
wartb A0MNYCTUMbIX 3HAYEHUN.

W [Tpn MOHTaxe 1 Hanagke cnefoBaTb TEXHNYECKUM MHCTPYKUmsaM (AWA n AWB)
ON9 DAHHOrO YyCTPOWCTBA.

B [lpoknagka n coeanHeHus kabenenm n CUrHanbHbIX JIMHWIA JOJXKHBI UCKIIOYaTb
WM YMEHbLIATb A0 MUHUMYMa UX UHAYKTUBHOE WM €MKOCTHOE B3auMOLENCTBME.

B PaboTbl MOXET BbIMOJHATL TOMbKO MEPCOHAs, MMEIOLNI COOTBETCTBYIOLLYIO
KBanmdmkaumio.
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B Mepen paGoToit C YCTPONCTBOM OCBOGOANTLCS OT 3/1IEKTPOCTATUHECKOrO 3a-
psiga.

B dyHkumoHansHoe 3asemsnenve (FE), ecnv OHO ecTb, JO/MKHO ObiTb COeamHe-
HO C LUMHOW 3awmTHOro 3asemnenus (PE).

M [lpy npoBeneHWV HanagouHbIX PaboT UCKIOYUTL OLMOOYHbLIE BKIOYEHMUS
VCMNOSTHUTENBHBIX MEXaHU3MOB WM CUCTEM MYTEM OTKJIIOYEHUSI UX MUTAHUS WU B
nporpaMmHor Gopme 3anpeTuTb BKIKOYEHNE BbIXOAOB pese.

3.2. Mpwv npoBeaeHnn NPoOeKTHbIX paboT U MoAepHU3auumn

B [oBpexaeHve NNHUIA NHTepdElicoB BBOAA-BbIBOAA (0OPLIB UM KOPOTKOE
3aMblkaHre), a Takke OLMOOYHblE OENCTBUS MepcoHana He [AOJKHbl NPUBOOUTbL K
HeonpeaeneHHbIM COCTOSIHUSIM YCTPOMCTBA UM K HECAHKLIMOHMPOBaHHBIM AENCTBU-
M B YCTPOMCTBaxX aBTOMATUKU.

B Vcue3HoBeHVE HaMpPsKEHWS NMUTAHUS U ero MOCNeayloLEee BOCCTAHOBIIEHNE
He [OJKHbl NMPUBOAMTL AaXe KPaTKOBPEMEHHO K OMacHbIM UM HEONPEOENEHHBIM COC-
TosHUAM. B cnyyae HeOOXOAUMOCTU NPUMEHSTbL aBapUNHOE OTKIIIOYEHUE CUCTEMBI.

B B npoekTe MCMNosib3oBaTb OG/OKN MUTAHUSA TONIbKO GUPMEHHOIO N3roTOB-
neHus.

B YcTpoiicTBa 1 KOMaHObl Ype3BblHANHOM (aBapUINHOMN) OCTAHOBKW MM OTKIIOYE-
HUS JOMKHLI MMETb BbICLUWIA MPUOPUTET BO BCEX OMEPALMOHHBIX PEXUMAxX YCTPOM-
cTBa.

B Pa3smelleHne yCTPoMCTB B LiKkadax 1 AWMKax O0MKHO UCKIHYaTb HEYMbILL-
JIEHHbIE, HECAHKLUMOHNPOBaHHbLIE BO3AENCTBUS.

B [NpoekTpoBaHme kabesbHbIX TPACC W CUrHaNbHbIX JIMHUA OOMKHO npenyc-
MaTpvBaTb UCKIIIOYEHME UM YMEHBLUEHWE A0 MUHUMYMA WX UHOYKTUBHOMO WN eM-
KOCTHOrO B3anMOAENCTBUS.

B [ns npepotBpalleHuns yulepba ons nogen n nmyllecTsa M3-3a owmnbok B
cuctemMe mnu owmnboYHbIX OENCTBUIA onepaTtopa HeoOXoOMMO rapaHTUMpoBaTb Ha-
[EXHOE OrnepauroHHOe COCTOSIHME CUCTEMbI NMOCPEACTBOM WCMONb30BaHMS Crieum-
anbHbIX OrpPaHNYUTENEN, NpeaoxpaHuTeneil, SNEKTPUYECKUX N MeXaHN4ecknx 6a0Ku-
pPOBOK.
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4. JJIEKTPUHECKUE COEOMHEHWUYA PENE
4.1. Oowwmii Bup pene EASY 800 (puc. 4.1)

Knemmbr ansi [OuckpeTHble BXoabl

nprucoeavHeHns 11-16, 19, 110

MNCTOYHMKA — 4 aHanoroBbIX BXo4a
nuTaHus 17,18, 111, 12

424V 0¥ OV AHanorosbi

000 QQOOQQ ; s Bbixof, QA1

NHpvkauns
COCTOSIHUS
pene

KHonkwn
nporpammm-
poBaHus

[uckpeTHble Bbixoabl Q1-Q8

EASY-NET (pasbem)

’\"

.

'lh‘l]’i]“ln| @10 I I OV QAT
.. OOOOQCOOQOQQCO

m_ﬂw {0 nw] [0 ID\']
e g Oulput
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EASY-Link (pa3bem)

CANopen

DeviceNet (pasbem)

KapTta namstun
NHTepdeiic gns

NporpaMM1poBaHUst (pasbem) Puc. 4.1 O6wwmin Bua nporpammupyembix pene EASY800
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4.2. NMpucoegnHeHue UCTOYHMKA NMUTaAHUA

M undpoBbIX BXOAOB
[ns pene cepun EASY TpebyeTca coBnageHue pofa Toka M BeSIMYMHbI Hanpsixe-
HUA NUTaHns pene n UndpPOoBbLIX BXOAOB. [Py NPUMEHEHUM PasHbIX HaNpPSXeHWi
BO3MOXHbI COOM UM BbIXOA, pene n3 cTpost. Llenn nutaHus n BxogHble Lenu 3awm-
LIAIOTCS MNaBKMM NPefOXPaHUTENIEM UM aBTOMATUYECKUM  BbIK/IlOYATENEM C HOMU-
Hanom 1 A. MNpu ncnonb3oBaHUM BJI0KOB PACLLUMPEHUS UX KNEMMbI NMTaHUs 1 undpo-
Bble BXOAbl NPUCOEAVHSIOTCS K LUMHAM OCHOBHOro 6noka pene.

4.2.1. BxogHble Uenu nepeMeHHOro HanpsXXeHns

Ha puc. 4.2. npenctaBneHa ocHOBHasl (6a3oBasi) cxema NpuUcoeauHEHUs UCTOY-
HUKa NUTaHUS U UMPPOBLIX BXOOOB ANS Pene, BbINOAHEHHOrO Ha MEPEMEHHOE Ha-
npsxeHve (easy-AC).

L
N

o) 2

r1
1)
SELOOULLTO

12

115/230% ~

Puc. 4.2. Ba3oBasi cxeMa NpuCoeaVHEHNS A4S Pefie Ha NepPeMEeHHOM HanpsixeHuu, easy-AC

Pene, BbINONHEHHbLIE HA NepeMeHHoe HanpskeHne 115/240 B, ypoBeHb BXOOHO-
ro curHana ot 0 po 40 B BocnpuHMMAalOT kak Hyneeson, a oT 79 no 246 B, kak
e[VHWYHbIA. TOK BXOAHbLIX Lenei He npesbiwaeT 0,5 MA npu HanpskeHun 230 B n
0,25 MA npu 115 B, (kpome 6onee rpybbix BXogoB 17 v 18, onst KOTOPbIX BXOAHOM TOK
MOXeT poxoamTtb 8o 6 MA npu 230 B vnun 4 mA npn 115 B). Ecnn Bo BXogHOM uenn
MMEeeTCs HEOHOBas namroyka, noTpebnsiowas Tok 1-2 MA, To 3Ty Uenb pekoMeHay-
€TCA NPUCOEONHATL K Bxogam 17 nnn 18. Bo BXOOHbIX LENSX, MMEIOWMX KOHTaKTbl,
obnaparoLme TOKOM YTEYKU B HYJIEBOM COCTOSIHUM, BO3MOXHbI JIOXHbIE cpabaTbiBa-
HMS, TaK Kak TOK YTEeYKM MOXET OblTb BOCMPUHAT Kak MonesHbli curHan. B Takux
crnyyasx cnenyeTt Mcnosib3oBatb 6onee rpybble Bxoabl 17 vnn 18. K aTum BXxogam He
cnenyet, BO nsbexaHvie noaropaHns, NpUCOeAMHSATb KOHTaKTbl pene ¢ HeboNbLMM
[OMYCTUMbIM TOKOM, Hanpumep KOHTakTbl 13bIYKOBbIX pefnie (repkoHOB).
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Bo nabexaHue nomex cnenyeTt orpaHuyMBaTth ANMHY KabesbHbIX TMHUIA 0o 40 m,
€CNN HE NPUMEHSIOTCA AononHuUTENbHbIE cxembl (o 100 m ons Bxomos 17 n 18) n po
60-100 M, ecnn NPUMEHSIIOTCS creLumasibHble KOHTaKTbl C UCKITIOYeHneM «apebesrar.
Mpwn GonbLuel AIMHE NVHUN B KaXAyl0 BXOOHYIO Liernb HEOOXOAMMO BKJIlOYaTb AMOL, C
npsiMbiM TokoM o0 1 A n obpaTtHbiM HanpskeHneM He meHee 1000B. MonspHoOCTb
ovopa fomxkHa ObiTe Takol, YTOObI TOK BXOAMA BO BXOOHYIO KIEMMY, Kak yKa3aHo Ha
puc. 4.3.
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Puc. 4.3. Cxema npucoeavHeHust BXOOHbIX Lienei ¢ AONONMHUTENbHBIMU AnoaamMu

B HEKOTOpbIX Cnyyasx, Koraa MMEEeTCsl ONacHOCTb BO3AEWCTBUS NOMeEX, Cneayet
«3arpyonsTe» BXOAbl pene nyTeM LUYHTMPOBAHUS BXOLHOIO CUrHana KOHAEHcaTo-
pOM, Kak 3TO noka3aHo Ha puc. 4.4. Mpu npuMeHeHun koHaeHcaTtopa 100HD Bpems
HapacTaHWsl NONE3HOro curHana Ha Bxoge yBenuyveaetcs Ao 80 mc.
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Puc. 4.4. Cxema 3aiurhl OT MOMEX BXOOHOW Lenu pene

Ecnn TpebyeTca 3awmTUTb MCMONHUTENbHBIA KOHTakT OT Opocka Toka, co3pa-
BaeMOro KOHAEHCATOPOM, TO BO BXOOHYIO LiEMb MOCNEAOBATENBHO BKIIIOYAOT pPe3unc-
TO0p 1 KOM (pUc. 4.5).
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Puc. 4.5. Cxema orpaHuyeHuns 6pocka Toka C MOMOLLbIO pe3ncTopa

4.2.2. BxogHble uenv NoCTOSHHOIO HanpsXXeHus
Ha puc. 4.6. npeacrtaBneHa ocHOBHas (6a3oBasi) cxema NpuUcoeamHeHus Uc-

TOYHUKA MUTAHUA ” LI,VI(DDOBI:IX BX0OO0B AN pesie, BbINOJIHEHHOrO Ha MNOCTOAHHOE
HanpskeHne (easy-DC).

a1+
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Puc. 4.6. bazoBas cxema npucoegnHeHna gnga pene Ha noCTOAHHOM HamnpsaXeHun, easy-DC

Lns Bxopos 11-16, 19, 110 nHtepsan HanpskeHuin 0-5 B cooTBeTCTBYET HyNEBOMY
YPOBHIO NONE3HOro curHana, a ot 15 po 28,8 B eauHMYHOMY YPOBHIO.

Ona Bxopos 17, 18, 111, 112 HyneBbIM YPOBHEM CUYMTAETCH HAMPSXKEHWNE MEHbLUE
8 B, a eanHNYHBIM YPOBHEM HanpsikeHne 6onblie 8 B.

BxogHble Toku gnsa Bxopos 11-16, 19, 110 coctaengiot 3,3 MA npu 24 B, onq
Bxogos 17, 18, 111, 112 2,2 mA npn 24 B.
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4. 3. NMpucoegnHeHue aHaNIOroBbiX BXOAO0B

B kayecTBe aHanoroBbIx MCNONbL3yTCA BXoAb! 17, 18, 111 n 112, Mpn nporpammm-
pOBaHMN MM MPUCBAMBAOTCS HAUMEHOBaHUS

17 = 1A01;
18 = I1A02;
111 = 1A03;
112 = 1A04.

HanpsixeHne ot 0 go 10 B, nogaBaemoe Ha 3Tu BXOAbl, NpeobpasdyeTcs B umd-
poByilo AecsaTuuHylo dopMy B AmanaszoHe yumcen ot 0 mo 1023. Takum obpasom,
owmbka M3MEPEHMs U peakLmn pene Ha aHanoroBbli CUrHaNn CcocTaBnseT He 6onee
10 mB.

AHanoroBble CuUrHanbl B OOMbLUEN CTeneHn noaBepXXeHbl nomexam, 4em upndpo-
Bble. [1N9 UCKITIOYEHUS UM YMEHBLLEHUS BAUSIHUS MOMEX PEKOMEHAYETCS NMPUMEHSATH
crnenyoLlme Mepbl:

NPUMEHSITb 9KPaHMPOBaHHbIE kKabenu ¢ BUTbIMU napamu;

aKkpaHbl kabenel HebosbLLIOK ANNHBI 3a3EeMATb C 000MX KOHLOB, UCMOMb3Ys
60nbLUYI0 KOHTaKTHYIO MOBEPXHOCT;

akpaH kabenein, nmetrowmx annHy Gonee 30 M, 3a3eMnsaTb TONIbLKO C OAHOMO
KOHLA, BO n3bexaHne ypaBHUTESNbHbIX TOKOB Yepe3 3KpaH, MOryLumx 6biTb MCTOYHU-
KOM MOMEXMU;

Kabenu curHanbHbIX JIMHWIA HENBb3S NPOKIaALIBATh NapasienbHO C CUTOBLIMU
kabenamu;

anekTpuyeckas Harpyska VMHAYKTMBHOrO xapaktepa, Takas kak ABuratenu,
cofieHouAapl, KaTyLKN MOLLHbIX KOHTaKTOPOB, KOMMYTMPYeMasi BbIXOOHLIMW LIENsSMU
EASY MoXeT ObITb UCTOYHMKOM MOMEX B LIeN aHasIoroBoro CUrHana; pekoMeHayet-
CSl NMPVYMEHSTb A1 3TOr0 Pas3fiefibHble UCTOYHUKM NUTaHWS WA CrieumnanbHble noaa-
BUTENWN MOMEX;

MpuMepbl NPUCOEAVHEHUIA PA3NNYHbIX BUOOB aHaNOroBbIX BXOAHbIX CUMHaNoB
npveeneHsl Ha puc. 4.7- 4.10. BbIxogHOE COMPOTUBAEHNE UCTOYHMKA aHANOroBoro
CUrHana unm BXOAHOro MOTEHUMOMETPA OO0MKHO ObiTb He MeHee 1 kKOM. MowHOCTb
noteHumomeTpa 0,25 BT. Mpyn NPUMEHEHNN BHELUHNUX UCTOYHUKOB, TaKMX Kak OJaTyn-
KW OCBELLEHHOCTU, TemMnepaTtypbl U Np. HeoBxoaMMo co3aaTh obLLyio LWNHY, coeam-
HSIIOLLYIO HY/NEBblE TOYKM MCTOYHMKA aHaNIOroBOro CUrHana M MCTOYHMKA MUTaHUS
pene. MNpu ncnonb3oBaHun Ans GOPMUPOBAHNS aHANOrOBOrO curHana cobCTBEHHO-
ro nctoyHuka 24 B vnu noboro apyroro ¢ HanpsixeHvem 6onee 10 B HeobGxoammo,
KpOMe MOTEHUMOMETPA, MPUMEHSTb AOMOSIHUTENBHbIA PEe3NCTop, Kak MokasaHo Ha
puc. 4.8.

B kauecTBe AaTyMKa aHanoroBoro CUrHana MoXHO NPUMEHSITb MCTOYHMK TOKa.
B atom cnyy4ae ero Heo6xoAMMO Harpy3uTb Ha COMPOTUBIIEHWNE, NaLEHNE Hanpsxe-
HWS Ha KOTOPOM HeoBXOAMMO MoJaTh Ha OAMH U3 aHaNoroBbIX BXOLOB

Umax=R><Imax (4.1)
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Puc. 4.7. Cxema npucoeamMHeHns aHasioroBOro CMrHana OT BHELUHEro UCTOYHMKA
yepes3 Cornacylwmin NOTEHLMOMETP
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Puc. 4.8. Cxema NPUCOeaNHEHNS aHaNoroBOro CUrHana Yepes AOMOSHUTENbHBIN Pe3NCToP
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Puc. 4.9. Cxema npucoeavHeHs aHanoroBoro CMrHana garinka OCBELLEHHOCTU
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Puc. 4.10. Cxema npucoeamHeEHNs aHaNoroBoro curHana gartinkos TeMnepaTypbl
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Puc. 4.11. Cxema nNprcoeamMHEHUst aHasIoroBOro cuUrHana oT Aatynmka — UCTOYHUKA Toka

Hanpumep, npu ncnonb3oBaHMn gatymka C BbIXOAHbIM TokoM 0-20 MA, ero He-
06xoamMMo Harpy3uTb Ha pesnctop 500 OM, ¢ TeM, 4TOObI MakCUMasibHOE Hanpske-
Hue He npesbiwano 10 B (puc. 4.11).
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4.4. NpucoepguHeHne BbIXOAHbIX uenen EASY

4.4.1. PeneiiHble BbIXoAabl

BbixogHble pene 1 UX KOHTakTbl 0603HavalTcss Ha cxemax 6ykson Q. Y pene
EASY800 n moayneit paclumpeHust yCTaHOBIEHO MO 6 BbIXOAHLIX pesie U, COOTBeT-
CTBEHHO, 6 BbIXOOHbIX KOHTAKTOB. PU3NYECKM Kaxabl/i KOHTAKT BbIXOOAHOIO pene siB-
JNISETCH 3aMblKaloLWMM (HOPManbHO Pa3oMKHYTbIM). B nporpammax MOXHO MCNonb30-
BaTb BMpPTyalibHble pa3mblkalolime (HOpPMasibHO 3aMKHYTbIE) KOHTaKTbl 3TUX perne.
Bce peneiHble BbIXxoAbl MOTEHLMANIbHO W30/MPOBaHbl APYr OT Apyra U OT APYrux
Lenei ynpaensiiowero pene. MoaToMy KOHTakTbl pefie NpUHLMIMAaNbHO MOXHO ycTa-
HaBNMBaTb B NOObIX MECTax HU3KOBOJbTHbIX CXeM. MOXHO Takxe MCrnonb3oBaTth 06-
LLIO TOYKY /1 BCEX KOHTAKTOB, @ HanpsbkeHve NUTaHus Ans Harpysky UCMnosb30BaTh
noboe HeobxoaMMoe, Kak nokasaHo Ha puc. 4.12. Ha 3ToM Xe pUCyHKe nokasaHa
Harpy3oyHasi CnocoBHOCTb KOHTaKTOB MpPW yNpaBneHuuM akTUBHOW W WHAYKTUBHOWN
Harpyskon, U O0MyCTUMOE 3a CPOK CiyxObl YMCNO BKAOYEHWIA. Harpyska B Buae
3N1EKTPUYECKNX NTAMMOYEK HaKanMBaHus, XOTS U SBNSIETCS akTUBHOW, MMEEeT CBOM
OrpaHuy4eHnsl, CBs3aHHble C HanM4Mem GPOCKOB MYCKOBOrO Toka Mpv BkoYeHuu. B
Kaxaoli uenu Harpysku pekoOMeHOYeTCsl yCTaHaB/vBaTb MaBKUI NpesoxpaHuTenb
WM aBTOMaTUYeCKUin Bblk/touaTesb. KOHTaKTbl YCTPONCTB pacLUMpPEHUsl, eCIM OHU
NPUMEHSIIOTCS, KOMMYTUPYIOTCS MO aHanorm4yHol Cxeme.
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Puc. 4.12. BapuaHT CXxeMbl COeAMHEHNS PeneHblX BbIXOAHbIX Lenein pene EASY.

4.4.2. TpaH3UCTOPHbIE BbIXOAbI

Pene EASY800 v moaynu pacluMpeHnst UMEKT No 8 TPaH3MCTOPHBIX BbIXOAOB,
Kaxaplii ¢ gonyctumbiM Tokom 0,5 A (puc. 4.13).

OMUTTEPLI BCEX TPAH3MCTOPOB NOACOEAVHEHDI K NMontocy +24 B nCTo4YHMKa nuTa-
HWS1, NO3TOMY BCE Harpysku AOJ/KHbI UMETb  06LLYIO HYNeByIO WKHY. Llenb Harpysok
DOMmKHa ObITb 3alLMLLEHa NNaBkMM NPEAOXPaHNTENEM WM aBTOMATUHECKMM BbIKIO-
yatenem. JlonyckaeTtcs napanienbHoe BKIOYEHWE 4 BbIXOOHbLIX TPAH3MCTOPOB ANs
KOMMyTaumm Harpy3ku go 2 A. MapannenbHo MOXHO BKIIOHYaTb TOSIbKO rPYMMbl TPpaH-
3UCTOPHBIX BbIxoAoB Q1 — Q4 nnn Q5 — Q8. MNpu NPOEKTUPOBaHUN CXEMbI yNpaBe-
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HUs cnepyeT obecrneynTb OOHOBPEMEHHOE BKIIIOYEHME BCEX MapasnefisHo coenm-
HEHHBbIX BbIXOAOB. [1py OTKMOYEHUN MHAYKTMBHON Harpy3ku (0OMOTkn pene, nsura-
TEenen n np.) BOSMOXHO BO3HMKHOBEHWE MNepeHanpsxXeHnin n nomex. Onsa nx ycrpa-
HEHWSI CnefyeT 3TU LEnu 3allyHTMPOoBaTb MO CXeMe Tak Ha3blBAeMOro obpaTHOro
omnopa (puc. 4.14). PekoMeHayeTcs yCcTaHaBAMBaTb OAMOL HEMOCPEACTBEHHO BO3ne

Harpysku.

Mpn KOPOTKOM 3aMbIKaHUM UV MEepPerpyske BbIXOAHAA Lierb aBTOMAaTUYECKU OT-
KfoyaeTcs. HoBoe BKIIIOYEHME MOXET MPOU30NTM TOJBKO MOCE OCThIBAHWUSA TPaH-
3ncTopa. ATO BPems 3aBUCUT OT TeMMepaTypbl OKpYXaloLel cpeabl U Harpesa TpaH-
3ucTopa. Ecnm KopoTKoe 3amblkaHne He YyCTPaHeHO, MPOoM30MaeT NOBTOPHOE OTKIIIO-

4yeHue.
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Puc. 4.13 basoBas cxema NpUCOEaNHEHNS TPAH3UCTOPHbLIX BbIXOO0B
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Puc. 4.14. Cxema OrpaHu4eHUss UHAYKTUBHBLIX OPOCKOB HAMPSKEHUS MPW OTKIIIOYEHWUI Harpysku
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4.4.3. AHanoroeBblii BbIXO[,

[Ona ynpaBneHusi NICMONHUTENIbHLIMY YCTPOCTBaMM Yy pefie MMEETCs aHasIoroBbIi
BbIxog, QAO1 ¢ perynmpyembiM BbIXOAHbIM HanpsixeHvnem ot 0 go 10 B. 3710 Hanpsixe-
HWe npeobpasyeTca n3 dpopmmpyemoro B nporpamme yncna ot 0 go 1023. Mpumep
NPUCOEAVHEHNS @aHANIOMOBOMO BbIXOAA K UCMOSIHUTENIbHOMY YCTPOWCTBY NPUBELEH HA
puc. 4.15.

@y py oy 1R n NZ oav Qal

QOO

Puc. 4.15. Cxema NpuCOeaMHEHVSI aHaIoroBOro BbIXOAA K MCMOMHUTENIbHOMY YCTPOMCTBY.

4.5. Bxoabl U BbIXOAbl MOAYJIENA paCLUMPEHNS.

Bo Bcex mopynax pacwmpenus cepum EASY6.. umetotcs 12 umdppoBbIX BXOAOB,
KOoTOpble 0603HavatoTcsa 6ykeoit R, ot RO1 no R12.

LindppoBbie Bbixoapl Moayneln paclumpeHuss obosHadvarotca OykBon S. Kak u B
6a30BOM MCMOMIHEHUN, BO3MOXHbI BapuaHTbl C 6 penenHbIMu 1 8 TPaH3UCTOPHLIMU
BbIXOAAMWN. TPaH3UCTOPHbLIE BbIXOAbI, Tak Xe, Kak 1 B 6a30BOM WUCMONHEHUM, NMPUME-
HAIOTCS TOMIbKO MPW MUTAHUW MOCTOSIHHLIM HAMPSKEHNEM.

HanpspkeHne nutaHus mopynen paclumpeHust AO/MKHO COBMafaTb C HANMPSXEHU-
em 6a3o0BOro perne.

MoHTaX Moaynen pacLumpeHus OCYLLECTBASETCS Tak Xe, kak 1 6a30BOro pene.
Mexay coboi OHU COEOMHSIIOTCH 3a CYET «MPUCTLIKOBKM» GOKOBbIX MOBEPXHOCTEN C
NMOMOLLBIO CMNELMaNIbHOro coeguHutTens — pasbema Tuna EASY-LINK. CoeguHutens
ABNSETCA COCTABHOW 4ACTbIO MOAYNS PaCLUMPEHMS.

Ecnu moaynb paclumpeHns HaxooMTCS Ha HEKOTOPOM yaasnieHun oT 6a30Boro pene
(oo 30 m), To NpumeHsieTcs cneumansHoe pene EASY200-RE (puc. 4.16). ICTOYHMKM
NUTaHWS 3aLLMLLEHBlI OT KOPOTKMX 3aMblKaHUA M U3MEHEHUS MONSPHOCTM.

4.6. Bxoabl u Bbixoabl Npu padorte
B MUHHOPMALMOHHOW CeTun

Mpu Bio4eHn EASY B nHdopmaumoHHyo cetb EASY-NET, kaxgoe pene pac-
CMaTpPUBAETCS KaK CTaHUMS C NPUCBOEHHbLIM el HomepoM. K dusmyeckn cyLecTByio-
LWMM B KaXOOW CTaHUMM BXOA4AM M BbIXO4AM MMEETCS OOCTYN KaXAOoW APYrov CTaH-
ummn. KaxxgomMy TakomMy BxoAy NpPUCBanBaETCH OOMOHUTENBHO HOMEDP, COOTBETCTBYIO-
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WM HOMEpPY CTaHUuMK, HanpuMep, BxoAbl U Bbixodbl 8- cTaHuMu ob6o3HavalTCs OT
8101 mo 8112 n ot 8Q01 mo 8QO06.

Kpome atoro, pene npruobpeTalnT BO3MOXHOCTb MMETb MO 32 BUPTYasibHbIX Und-
pPOBbIX BXOAa W Bbixoda (0aHOOMTOBLIX). Bxoabl o603HavatoTcs kak RN, a Bbixoapl —
SN (N — ot HasBaHus NET). MNpu o6MeHe nHbopMaumen mexay ABYMS CTaHUMSMUN
VX BXOAbl U BbIXOObl AOMKHbI UMETb OAMH U TOT Xe Homep. Hanmpumep, c Bbixoda
2SN30 ctaHumn 2 nHdopmauma nepepaetcs Ha Bxon 8RN30 ctaHumn 8.

4o
E+ E-
[ |
I
EASYS... easy200- EASY6..REATE
easy
E9§|3

"4
Ue = 300/500 v
EASY..-AC-..E

Puvic. 4.16 CoeauHeHvie Moaynst paclUMPeHVst MPW yaaneHHOM PacrofioXeHu 0T 6a30Boro pene

[lna nepepayv No ceTn YMCNOBOW M TEKCTOBOI MHGOPMaLMM MPUMEHSOTCS crne-
umanbHble moaynu nepepadn PT (PUT - otnpaenate) un npuema GT (GET - nony-
yaTb). B kaxaom pene Takmx moaynen MoxeT ObiTb A0 32, U UM Takxke npuceamBa-
I0TCS HOMepa, COOTBETCTBYIOLLME HOMEPY CTaHUMKW. YKa3aHHblE MOLYN MOXHO pac-
cMatpuBaTb Kak OOMOSHUTENIbHbIE MHOropaspsiaHble BXOAbl U BbIXOAbI.
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5. OCHOBbl MPOrPAMMUPOBAHUA

5.1. MeHI0 nporpammMmupyemoro pene

Ha X-K gucnnee pene BO3MOXHO nocnenoBaTesibHoe 0ToOpaXkeHne MeHI0 He-
CKOJNbKNX YPOBHEN OT rIaBHOrO MEHIO, Ha KOTOPOM OTOOpaxeHo 0OLlee COCTOsIHUE,
00 crneumanbHbIX MEHIO, CBA3aHHbIX C 3aJaHMeM KOHPUrypaumm cUCTeMbl, NPOEKTU-
POBaHNEM CXEMbI COEANHEHNIN U HACTPOWMKOM OTAENbHBIX QYHKLMOHANBHBIX pene unn
moaynei. MNepeMelleHns MO MeHI0, ynpaBfieHNe KypCOpoM, 3arvicu Ha aucrnnee,
YCTaHOBKA [AHHbIX BbIMNOSIHAIOTCS C MOMOLLBIO ONEPALMOHHbBIX KHOMOK (puc. 5.1).

DEL: ynanutb 06bEKT B CXeme

@ % ALT: cneuuvanbHble QYHKUMM B CXEME COEOUHEHUMN,
COCTOsIHME amcnnes
ESC: npenbiaylimii ypoBeHb MEHIO, OTMEHa
OK: cnepylowmin ypoBeEHb MEHIO, COXPaHUTb BBEOEH-
Hble JaHHble
KHOMKW KYPCOPA (BBEPX-BHM3, BNPaBO-B/IEBO):

[BUXEHME Kypcopa

BbIOOP MYHKTA MEHIO
% @ YCTaHOBKA HOMepa KaTyLLKM, KOHTAKTa, 3Haye-

HUS PYHKUMN

Puc. 5.1. OnepaumoHHbIe KHOMKN pene

KHomMka kypcopa, KpOMe 3TOro, MOXET BbINOAHATE GYHKUMK P KHOMKM (P KHOMKM
— 9TO YeTblpe AOMNONHUTENBbHBIX KHOMKW ANS ynpasasiowmx komaHg, B pexvume RUN).
Hymepaums KHOMOK Ha4YMHaeTCs OT JIEBOM KHOMKW MO 4aCOBOW CTPEnKe:

B P1 — nesas KHOMKa;

B P2 - BepxHsa KHOMKa;
B P3 - npaBas KHOMKa;
B P4 — HWXHASA KHOMKa.

OcHoBHbIM 3KpaHOM (aucnneem) aBnsetcs Status display wnu gucnneii coctosi-
Hua pene (puc. 5.2). B aToM kagpe nokasbiBaeTCs COCTOSIHME BXOAOB M BbIXOO0B
pene, pexum paboTbl 1 BpeEMs B OOHOM U3 OBYX BO3MOXHbIX ¢popmartoB. Homepa
BxonoB (l), Ha KOTOpble MOAaHbl YNpaBnsOLME CUrHasbl, U HOMEPa BKIIOYEHHbIX
BbIX0A0B (Q) noaceeunBatoTcs. Bo3amoxHble pexumbl pabotel pene: STOP (CTOM)
mnn RUN (PABOTA). B pexnme STOP npousBoguTcs BBOA NpOrpamMmbl U HACTpolika
pene, B pexxume RUN BbinonHsoTcs paboyve onepaunn. NHamkatop nutadus (POW)
Ha n1ueBo nNaHenu pene B pexmume STOP roput poBHbIM CBETOM, B pexmume RUN —
NpPepbLIBUCTbIM
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COCTOﬂHI/IeBXO,EI,OB—I 12”””“”

H':' BE : BB ____ AHeHb Hepenn, para

€Hb Hepenun, BpemMs ——
A A P Pexum paboTbl

COCTOSIHME BbIXO40B —— O | A STOF

Puc. 5.2. Jucnnein cocTtosaHus pene

HaxaTtnem kHonkmn ALT MOXHO BMECTO OHSl HEAENN W BPEMEHWN YCTAHOBUTb AEHb
Hejenu v pary.

Kpome aToro, Ha aucnnee coctosHua oTobpaxaeTcs apyras MHbopMaumsa o Ha-
CTPOMiKax N KOHdUrypaumm pene:

l RE - pexuMm coxpaHeHUs TEeKYLLEro 3Ha4YeHus NePEMEHHON, B Clly4ae OTKIO-
YyeHus pene OT UCTOYHMWKA NUTaHWS;

Hl RS - « pene npucoegnHeH MOAysb PacLUMpPeHuUs:;

B | - pexum npotuBoapebesra BXOAHbLIX KOHTAKTOB MPW BKIIIOYEHMWU;

B NT1 - pene sBnsetcs ctaHumeii cet NET ¢ npucBOEHHbIM HOMepoMm 1;

H AC - nprcoeanHeHHbI K pesie MoAy/ib PacLUMpPEHs NepeMeHHOro Toka dyH-
KUMOHMPYET HOPMaJbHO;

l DC - np1coeavHeHHbI K pene Moaysb PacLUMPEHWs NOCTOSSHHOMO ToKa hyH-
KUMOHMPYET HOPMaJbHO;

W P - «Honku kypcopa B pexume RUN 1MCnonb3ytoTcs Kak KHOMKW ynpaesieHus:;

Hl GW - WuvHbl OTAANEHHOro MOAYNS PACLUMPEHNS ONO3HaHBbI;

l ST - yctaHoBneHa 3awWwpmTHasi Mepa: Npu OTKJIIOYEHUN MUTaHUS pene nepexo-
ouT B pexum STOP.

OT amcnnest COCTOSIHMS MOXHO MEPENTN K MEHIO MepBOro YPOBHS. TakmMx MEHIO
nga: System menu (CuctemHoe MeHo) n Main menu (FnaBHoe meHio). K cuctemHo-
MY MEHIO NepexoasT O4HOBPEMEHHbLIM Haxatnem kHonok DEL wn ALT, K rnaBHOMy
MeHto — HaxaTtmem OK (puc. 5.3). Ha pucyHke ¢ npaBoil CTOPOHbLI MOMELLEHbI MEHIO
Ha PYCCKOM 63blke. MHOroTo4Yne B CTPOKE MEHIO (...) O3HAYaeT, YTO panee cnegmyet
yTouHsilowee MeHo. CTPoYky BbIAENSIOT C MOMOLLLIO KHOMOK Kypcopa Beepx/BHuU3.
Mpu atom cTpoyka HayvHaeT mepuatb. MNpu HaxaTum OK Ha BbIGpaHHOW CTpouKke
MEHI0, MOSIBNSIETCS «NTUYKa» UM GRaxok, UM NpoMcXoomT Nepexon K MeHto cneany-
loLLero ypoBHs. Bo3BpaT k amcnnelo cocTtosiHUs Npomn3BoamTCcs Yeped kHonky ESC.

B tabn. 5.1 nokazaHo copep>xaHMe MeHl0 2-ro U 3-ro YpoBHEN; HUXe yKkasaHbl
COOTBETCTBYIOLUME CTPOYKN PYCCKOrO MEHIO.

@and % @

SECURITY . BesonacHoCTb... FROGRAM. . . Mporpamm...
SYETEM. . . Cucrewma... STORS RUN STOP RUN
MEMU LAMEUAGE. .. | MeHio A3bIKOB... FARAMETER MapameTpbl
COMFIGURARTOR. .. | Kowdurypartop... SET CLOCK YCTaH. Bpews...

Puc. 5.3. MeHio nepBoro ypoBHs System menu n Main menu
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Tabnuua 5.1. CopepxaHne MeHio

1-n ypoBeHb 2-1 ypoBEHb 3-11 ypoBeHb
PASSWORD... ENTER PASSWORD
Maponk... BeecTn naponb
CIRCUIT DIAGRA
SECURITY... CX‘;“:\;:;EETE”:S”””
BesonacHoCTb... RANGE... na
= pameTpbl
O6nacTb aencTans
TIME
Bpewms
OPERATING MODE
Pexum paboTbl
DEBOUNCE
MpoTnBoapebesr
P BUTTONS
P kHOMKn
RUN MODE
Pexum paboTbl
CARD MODE
SYSTEM... PexuM KapTbi
Cuctema... CONTRAST
DISPLAY... KoHTpacTHOCTb
HacTpoiika aucnnea LIGHTING
MopceeunBaHve
RETENTION...
CoxpaHeHune
INFORMATION...
Wudopmaumsa
ENGLISH
MENU LANGUAGE... DEUTSCH
MeHI0 A3bIKOB... + 10 eBpONenckux a3bikos
PYCCKUM
CONFIGURATOR... NET...
KoHndwrypatop... LINK...

CIRCUIT DIAGRAM
Cxema coeguHeHwuin

/I3MeHUTb Bpems

PROGRAM PROGRAM...
Mporpamwm...
I'IporpaMM... FUNCTION RELAYS
DYHKUMOHABHBIE MOAYNN
DELETE PROGRAM DELETE?
Yoanute nporpammy Ypanute?
STOP RUN
Cron_Pa6oTta
PARAMETERS
MapameTpbl
SET CLOCK
SET CLOCK... YCTaHOBUTL BPEMS
YCcTaHOBUTL Hachl... TIME CHANGE
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5.2. PaboTta ¢ Kypcopom

Mpu paboTe ¢ yka3aHHbIMU MEHIO, KHOMKM YrNpaB/iEHNst KYPCOPOM MOACBEYMBAOT
CTPO4KY MEHIO LennkoM. B apyrux kagpax npu ycTaHOBKE napamMeTpoB 1 pUcOBaHUM
CXeMbl BO3HMKAET HeOOXOAMMOCTb YTOYHEHUs Bonee Menkux AeTaneit u napamet-
poB. B Takux cnyyasx Ha 3KpaHe NOSIBASETCS MEPLAIOLWMIA Kypcop B pOpMe TEMHOrO
npsMoyrosibHuka. PaccMoTpyM paboTy C KypCOpOM Ha MpUMepe YCTaHOBKM BpemMe-
Hu. Mpongsa nocnepoBatensHo MeHto: Status display — OK — Main menu — Set clock...
- OK — Set clock, nonagaem B MeEHIO YCTaHOBKW AaTbl U BPEMEHW (puc. 5.4).

HH:MM Hu4y:23
oo.rMM 03,10
YEAR 2002

Puc. 5.4. MeHI0 yCTaHOBKW BPEMEHU N AaTbl

B neBoit konoHke 0603Ha4YeHbl Ha3BaHUS CTPOK:

@® HH:MM - yachl : MUHYTHI;

@® DD:MM — gHu : Mecsaupl;

® YEAR - roga.

B npaBoii konoHke 0603Ha4YeHbl CTPOKM COOTBETCTBYIOLUMX 3HaYeHuin. Mepuato-
LA Kypcop CTOUT Ha nepBon umdpe yacos. Haxas Ha OK, Mbl MOATBEPXOAEM, YTO
XOTUM paboTaTb C 3TOW CTPOYKON. MNpn 3TOM Kypcop McHe3aeT 1 akTuBMpyeTcs (Ha-
yMHaeT MepuaTtb) undpa, Ha KOTOPOI CTosn Kypcop. Takum obpas3om, CTpoyka 4a-
COB-MWHYT FOTOBa K pefakTtupoBaHuio. KHonkamu kypcopa Besepx/BHu3 yctaHaBnn-
BaeM HeobOxoauMmyio UMdpy, 3aTemM Nepexoanm K cocegHen umdpe ¢ NoMOLLbIO KHO-
nok Kypcopa BnpaBo/Bneso, ycTaHaBAMBaEM €€ 1 Tak OO0 KOHUA CTPOYKK. MNpu aTOM
KaXgoe HOBOE akTMBMPOBAHHOE 3HAKOMECTO, B KOTOPOE BHOCHATCS M3MEHEHUs, Ha-
ynHaeT mMepuaTtb. [ocne okoH4YaHus paboTbl CO CTPOoYkon, Haxumaem OK, BBOAOS B
namsiTb YCTaAHOB/EHHbIE LMbPbI. MNyNbCUPYIOLWLMIA KypCOp NOSIBASETCSH BHOBb. Tenepb
€ro MOXHO MEPEeBECTM Ha HOBYIO CTPOYKY W MOBTOPUTb OMMCAHHYIO MPOLEaypy pe-
[akTnpoBaHus. ocne OKOHYaHUs pPenaKkTUPOBAHWUS MOCIIEA0BATENbHLIM HaXaTUEM
kHonkn ESC BO3BpaLLaemMcsi B MICXOOHOE MEHIO.

[na yckopeHusi Bbibopa TpebyeMoro MMeHu pene, dyHKUMM U ux HoMepa un3
npeanaraemMoro AJIMHHOro Crncka, MoOXHO 3aAepXaTb KHOMKY YrpaBieHnst Kypcopom
B HaXaTOM COCTOSIHAW, TOrAa CMMCOK HAYMHAET MPOKPYYMBATLCS ABTOMATUYECKW.
Ecnn KHOMKYy OTNYCTUTb B HYXHbI MOMEHT, MPOKPYTKa npekpatutcsd. ITo yaobHo,
Hanpumep, npu BeIbOpe HOMepa KaTyllku pene U3 npegfiaraemoro cnvcka ot 1 go
32 HomepOoB.
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5.3. PaboTa co cxemMoin coeauHeHuin

Cxema coeguHeHnr pasMmeLLaeTcs Ha cneumanbsHoM nose. None npencraBnser
Cco0O0I CKpPbITYIO CEeTKY, KOTopasi COAePXMUT 256 CTPOK 1 Ha KOTOPYI MOXHO HaHOCUTb
cxemMy coeavHeHuin. B kaxpgoli ctpoke MoxeT ObiTb pa3melieHo 4 koHTakTa u 1
kaTywka. Cxema [0mkHa COCTOSTb M3 KOPOTKMX, JIOMMHYECKM 3aBEPLUEHHbBIX CTPOYEK.
Kaxpas cTpouka [osmKHA HauMHaTbCs KOHTakTOM, @ 3aKaHuMBaTbCs KaTYLLKOW Kako-
ro-nnbo pene. Mexay KOHTakTamMu W KaTyLLIKOW MPOKIaAblBaOTCs CBA3bIBAIOLUME MX
NVHUW. JINHUM MOTYT OTBETBASITECS BBEPX W BHU3 N COEOUHATLCS C JIMHUAMUW OPYTrnX
cTpoyek. Kak ykasbiBanocb B 0630pe, X-K aucnnei pene mmeer orpaHuUYyeHHble
BO3MOXHOCTM MO pa3MeLLeHnio MHbOPMaLmMn, NO3TOMY Ha AUCIIEe MOKa3biBaeTCs
TOMbKO 4YacTb MONs, Ha KOTOPOM m3obpaxaeTcs cxema. [ns ynydweHus ymtabenb-
HOCTU NMPUMEHSIIOTCS KPYMHbIE 3HakW, NO3TOMY B Npeaenax ogHOoro aKkpaHa Ha amcn-
nee MOXHO HabnoaaTb TPW LEeNU CXEMbl M CTPOKY COCTOsSIHUS. B ogHoli cTpoke cxe-
Mbl OJHOBPEMEHHO MOXET OblTb 0TOOPaXEHO ABa KOHTakTa WAN OOMH KOHTaKT W
kaTtywka. lMepemelleHne oT Havyana A0 KOHLA CTPOKU M MO CTPOYKaM Mpomn3BoamTCS
C nomMoublo Kypcopa. KoHTaktam MOXHO npuaasaTb MPsSMOE U MHBEPCHOE 3Have-
Hue. Hanpumep, KOHTakT penieiiHoro Bbixoaa Q 06o3HaYaeT 3aMblKatlowmii KOHTAKT.
OTOT Xe KOHTaKT MOXHO 0603HaunTb kak Q (Haxatnem kHonku ALT) n B aTom cnyvae
OH HaYMHAET MCMOJMHSATL POJib Pa3MbIKAIOLLErO KOHTaKTa. KonMyecTBo KOHTakTOB Of-
HOrO M TOrO Xe 3NIeMEeHTa WU OJHOr0 Ha3BaHUS B CXEME HEe OrpaHMYMBaeTcs. XOTs
dunsnyeckn, Hanpumep, y BoixogHoro pene Q01, nmeeTcs BCero 0auH 3amblKatloLwmm
KoHTakT. K kaTyLkam, Ha060pOoT, NPUMeHsieTCs cTporoe TpeboBaHWe: OaHy KaTyLLKy
MOXHO MCMONb30BaTh TOSIbKO OAMH pa3 1 B ogHol Lenu. KaTylika 34ecb paccmarpu-
BaETCS Kak HEKOTOPLIA aHanor UCMONHUTENBHOIO OpraHa paccMaTpuBaemoro ¢yHk-
LMOHANBbHOrO 3NeMEHTa, W NPW NPOorpaMmMupoBaHMM 0003HaYaeTcs PasnnNyHbIMU
cumsonamu, Hanpumep {Q01. MHorne dyHKUMOHANbHBIE 3NEMEHTLI UMEIOT MO ABE U
6onee katywek. Hanpumep, cyetink C nmeeT 4 KaTyLKK: CHETHYIO, N3BMEHEHUS Ha-
npaBfieHNsi cyeTa, YCTaHOBKW HayanbHOro 3HavyeHus n cbpoca B Honb. Kaxagomy
MO0 UNU KaTyllKe COOTBETCTBYET OOMH WM HECKOJIbKO KOHTaKTOB, WUMEIOLLMX
pasnuyHoe HadHauveHue. Hanpumep, y BbIXOOAHOIO pene 1 pene — Mapkepa MMeeTcs
TONBbKO OOMH OOHOMMEHHbIV KOHTaKT. Y CYeTYMKa MMEIOTCS YeTblpe KOHTakTa, cpeam
HuX, Hanpumep CO1CY, 3ambikalowmincs npu nepenonHeHnn cyetdnka n CO1ZE, 3a-
MbIKAIOLMIACS, KOTAa Ha BbIXOAE CYETUMKA YCTaHaBNIMBaETCs HOMb. CyLLeCcTBYOT byHK-
LMOHAabHbIE MOAYNIN, Y KOTOPbIX UMEIOTCS KOHTaKTbl, HO OTCYTCTBYIOT KaTyLUKW, Ha-
npumep mMoaysb apndmeTmyeckmnx onepaunii AR.

HanomMHuM, 4TO BBOAUTL CXEMY COEAMHEHWA WAM NPOU3BOAUTL B HEW U3MEHEe-
HUSI MOXHO TOJIbkO B pexume STOP. Ecnn cxema coeamHeHuii Gbina 3awimiieHa
napoJiemM, To ero Heob6xoanMo cHATb. Mponas nocnenoBaTensHO MeHto: Status display
— OK - Main menu — OK - Program... - OK - Program... - OK - Circuit diagram,
nony4yaem kagp amcnnes cxembl coeanHeHns (Circuit diagram display) (puc. 5.5).

I 0

L 1 S B ANy

Puc. 5.5. HavanbHbIn Kagp AMCnnes Cxembl COeaMHEHUN
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Mo ymonuyaHmio B Havasne kagpa yCTaHaBMBaAETCS KOHTakT umdpoBoro Bxoga |1
(Ha amncnnee 101). B kagpe npucyTCTBYET Takxke Kypcop B GOpMe MEPLAIOLLIErO Yep-
HOrO MpPSIMOYronbHMKa. B HUXHEN YacTh Kagpa Haxo4MTCs CTPokKa COCTOSIHUS, B KO-
TOpo 0603HaYalTCs KOOPAMHATLI Kypcopa M eMKOCTb CBOOOAHOM NamsaTn (B pexm-
Me paboTbl Ha aToM MecTe nossnseTca RUN):

® L — Homep cTpokm cxemsbl (0T 1 po 256);
® C - HOMep No3uuMK KOHTaKTa MUaKn KaTywku B cTpoke (0T 1 ao 5);
® B - konnyectBo CBOOOAHLIX BUT namaTy (HavanbHoe 3HaveHve 7944).

Homepa kaTylek 1 nx cBoncTea BblOMpatloTcs M3 npeanaraemoro cnmcka. Mpo-
rpaMMMpOBaHME OCYLLECTBISIETCH «MPOKPYYMBAHNEM» CMMCKka U BbIGOpPOM Tpebye-
MOro HaMMEeHOBaHWs.

Mopsens kypcop K |, n HaxaB Ha OK, Mbl akTUBUPYEM Ha3BaHWE KOHTaKTa Mam
NPUHaAONIEXHOCTb €ro K onpeaeneHHoMy dyHKUMOHanbHOMY pene. Haxnmasi KHonkun
Kypcopa Beepx/BH13 npocmaTpmBaemM BO3MOXHblE Ha3BaHUS KOHTakTa U BblOMpaem
HyXHoe. VX 30ecb MMeeTCst HECKOMbKO AECSTKOB, U Mbl C HUMW MO3HAKOMUMCS Mpu
pPacCMOTPEHUN NPUHLMNE AENCTBUS PYHKLMOHANbHbLIX 6/10K0B. 34ech OrpaHuymMMcs
cnenylowmmMm nNpMMEPOM TUMOBOW CXEMbl MarHUTHOro nyckartens (puc. 5.6).

KoHTakT BbIXOOHOrO pene Q1 noaknioyaeT K WKHe NuTaHus ocsetuTens H1, ecnu
Ha Bxogpl |1 1 12 nogaH curHan. ina BKIOYEHMS HEOOX0AMMO HaxaTb Ha KHOMKY S1
(kHorka [yck). Mocne HaxaTtus Ha KHomKy S2 (kHorka CTon) ocBeTUTeSNb O0JSIKEH
OTKJIIOUNTLCSA. [Py KOMMYyTaLUMK Harpy3ku 60JbLLEn MOLWHOCTU Unn TpexdasHon Ha-
rpy3ku KOHTakT Q1 yCcTaHaBAMBaETCA B LLENM KaTyLUKM COOTBETCTBYIOLLLErO KOHTAKTO-
pa MM MarHUTHOro nyckaTtens.

L01 4

wi- |
I

Pt

I

|
SIS SIS NSS!
n oz

oMV 0

1Bi==—=1 f0= == @ 0

Puc. 5.6. Cxema BKJIIOYEHUS OCBETUTENS

MpuHuunuanbHas cxema, HabpaHHas Ha 9KpaHe Auces, rnokasaHa Ha puc. 5.7.
Mocne yctaHoBkM koHTakTa Bxopa 101 Haxumaem OK, 3atem kHonky Kypcopa Bnpa-
BO. Tenepb MOXHO MPOBECTU NIMHUIO CBA3W. Nocne HaxaTtua Ha kHonky ALT nosiens-
eTca cTpenka ¢ , ykasblBaloLlas Ha MEecTO Havana avHun. Haxumas Ha COOTBETCTBY-
IOLLYIO KHOMKY Kypcopa, NMPOBOAMM JIMHUIO CBS3M CneBa Hanpaso. MNpu ogHOM Haxa-
TWX, NPOBOAMTCS OOHA NINHKS, CBA3bIBAIOLLAS ABA COCELHUX KOHTakTa. [ocne Haxa-
T OK MOXHO yCTaHaBMBaTb CNeayoWnin KOHTakT. MOXHO cpasy NPOBECTU JINHUIO
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CBSI3M 00 KOHLIA CTPOKM NMYyTEM HECKOJIbKMX HaXaTuii Ha KHOMKY Kypcopa, 3aTeM Bep-
HYTb KypCOpP Ha3aA 1 «NMoCafuTb» KOHTAKT Ha YXXe MPOBEOEHHYIO JIMHWIO HaXaTneM Ha
OK. Mpu owmnbBOYHOM YyCTAHOBKE JIMHUN ee MOXHO yaanuTb Haxatuem DEL.

101 102 {Q01
Qo1 J

Puc. 5.7. Mpumep Habopa cxembl ynpasBneHnus ocBetTutenem (puc. 5.6)

Mo okoH4YaHMK PaboTbl CO CXeMOW HaxuMaeM kHonky ESC ans Beixoga. Mpu aTom
Ha 9kpaHe Bo3HukaeT cnoBo SAVE (COXPAHUTD) B 3ateHeHHOM oOkHe. [MoaTeepxaa-
€M KOMaHLy Ha coxpaHeHue Haxatmem Ha OK n BbIXOOMM B OKHO NpeablaoyLlero
MEHIO.

KHonka ESC npepocTtaBnsieT Takke AOMNONHUTENbHbIE BO3MOXHOCTU U yoobcTBa
npu paboTe co cxemoMn. MNMocne HaxaTtua Ha ESC ¢ nomoubio cTpenok kypcopa Beepx/
BHM3 MOXHO B 3aTEMHEHHOM OKHE MPOCMOTPETb CNEAyOLME MEHIO.

B pexume STOP: B pexunme RUN:
SAVE ABORT

ABORT GO TO

GO TO SEARCH
SEARCH

roe SAVE — npu Haxatm OK — coxpaHuTb CXeMy W BbIATU B NpeablayLiee MeHIo.

ABORT - npu Haxatum OK — BbINTK B Npeablaoyliee MeHo, 6e3 coxpaHeHus.

GO TO - nepeiitn K Tpebyemor CTpoke NPOrpamMmel;

nocne Haxatua OK BO3HMKAET CTPOKA COCTOSHUSI, B KOTOPOW MOXHO BBECTU KO-
opAnHaThl CTPOKM, Kyaa CneayeT YCTaHOBUTbL Kypcop;

nocne Haxatus OK Kypcop yCTaHaBnMBaeTCsl Ha NMEpPBOM KOHTakTe Tpebyemoim
CTPOKMU.

SEARCH - Halitu Tpebyemoe pene: yCTaHOBUTb Ha3BaHME KOHTakTa pene un ero
HOMEP WM Ha3BaHWE KaTyLkKn U ee HoOMep, HaxaTtb OK;

KYypCOp YCTaHaBNMBAETCS B COOTBETCTBYIOLLEM MECTE CXEMBbI.

Mo ymonuaHuio B pexume STOP npepgnaraetca SAVE, a B pexume RUN npepna-
raetca ABORT.

Huxe nprBoOsATCA pekomMeHAaumn, nonesHble Npu NPorpamMMMpPOBAHUN CXEMBbI
COeANHEHWI:

Bl Pene aBTOMaTMYECKN YCTAHABINBAET IMHUIO CBA3M, MO MEpe YCTaHOBKU Clie-
OYIOLLEro KOHTakTa UM  KaTyLKW.

H He nbiTainTech ycTaHaBnMBaTh B CTPOke Gosiee 4-X KOHTAKTOB, HanpuMep 3a
CYEeT UCKYCCTBEHHOI CBA3M ABYX CTPOK. YCcTaHoBKa Oonee 4-x KOHTAaKTOB MocnenoBa-
TENbHO BOCMPUHMMAETCS Kak owmbka. Ecnn no normke cxembl B OOHOM LENU Haxo-
ouTtcs 6onee 4 KOHTakTOB, UCMOJb3YNTE MPOMEXYTOYHOE UM MapkepHoe pene M.
Ha kaTyLuky 9T0ro pene nogaeTcyd nutaHue Yepes 4 KOHTakTa, a B creaytoLen cTpo-
K€ KOHTakT M coeamHsaeTcst NOCnefoBaTeNisHO C OCTaslbHbIMUM KOHTakTamMu 1 nNogaet
NUTaHMe Ha KaTyLlKy QYHKUMOHANBHOIO Moayns.

46



B Moeller

Bl Cxewmy crneagyeT npoknaabiBaTh TONLKO C/iEBA HAMpaso.

B [ns yoanedHus COeAMHEeHUs YCTAHOBMTE KYPCOP Ha KOHTAKT MM KaTyLuKy,
HaxoAsLMECs cnpaBa OT COEAMHEHUs, KOTOpoe Hago yoanutb. Haxmute ALT pgna
aKkTuBauun coegmHeHus, a 3atem DEL.

B B nepsyio ouepeab yaanaioTca BepTUKANbHLIE COEOMHEHUs, a 3aTeM ropu-
30HTasbHbIE.

B YcTaHOBUTL HOBYIO CTPOKY B yXe HaBpaHHON AMarpaMme MOXHO HaxaTuem
Ha ALT, ecnn Kypcop CTOUT B NEPBON NMO3ULNN.

B Ecnn B pexxume RUN npv npocMoTpe Cxembl coeamHeHnin Haxatb ALT, To Ha
3KpaHe MosIBUTCS CXaToe Mo ropu3oHTann M306paxeHne CXembl, HA KOTOPOM OOHO-
BPEMEHHO MOXHO Habnopatb B YNPOLLEHHOM BMAE BCe 4 KOHTakTa 1 KaTyLlKy pene.
BBuay HepocTatka MecTa, B CTPOKE COCTOSIHUSI YKa3blBAETCS UMSI TOJIbKO TOrO KOH-
TakTa UM KaTylWwKW, HA KOTOPOM YCTaHOBIEH KYpCOp.

5.4. TecTnposaHmne cxembl COeaNHEHUN

TectupoBaHue (npoBepka) cobpaHHOM cxemMbl npoussoanTca B pexume RUN.
Bxoaum B meHio NMPOrPAMMUNPOBAHWME, 1, Hanpumep, npy ynpaBieHnn OCBETUTE-
NeM, HaxuMmas Ha kHonku S1 m S2, npocnexuBaemM MpaBuSIbHOCTb cpabaTbiBaHUS
BbIxogHOro pene Q1. JInHMM COEAMHEHWA, MO KOTOPbIM B AAHHBLIA MOMEHT «MpOTe-
KaeT TOK» BbIOENAI0TCS OBOVNHOWN nuHMen. Mpun Bo3BpaTe K AUCNIE0 COCTOAHUA MOX-
HO NPOKOHTPONMPOBATL MNOCTYINJIEHNE CUrHANOB Ha BxoAapl |1 1 12, a Takke akTUBUPO-
BaHue Bbixoga Q1. Kpome 3Toro, MOXHO YCAbILLATb XapaKTEPHbIM LLENKAOLWMIA 3BYK
npu BkoYeHuun pene Q1. MpumeHeHne P — kKHOMOK co30aeT A0ONOSHUTENbHbIE YA00-
CTBa OJ19 Hanagkn v TECTUPOBAHUA CUCTEMBI.

BHumaHume! Npu TECTUPOBAHUN CXEMbI U MPOBEAEHMM HANAAOYHBIX PabOT Bax-
HO cobnoaatb Mepbl 6e30MacHOCTU. B HEMOMHOCTLIO OTNAXEHHOW CXEME BO3MOXHbI
HEnpaswuibHblE OENCTBUS, HENpasBWibHblE BKIIOYEHUS MEXaHU3MOB U CUCTEM, 4TO
MOXET MPUBECTU K MaTepuasibHbIM MOTEPAM UM TpaBMUPOBaHWMIO nepcoHana. Ang
VCKJIIOYEHUS TakuX CllydaeB CrieflyeT OTKIIHATb MUTaHNE NCMONTHUTESbHbIX YCTPONCTB.

B HekoTopbIX crydasx HeoOX0AUMO UCKITIIOYNTL aBTOMAaTUYECKOe Hayano paboTsl
pene npu nogaye nuTaHus. [1ng 3Toro B CUCTEMHOM MEHIO HEOOXOAMMO CHATb dna-
ok ¢ pyHkumm RUN MODE. B aTtom cnyyae npu nogaye nutaHus pene aBTomMatum-
yeckn nepexoant B pexum STOP, npaxe ecnu Obii yctaHoBneH pexum RUN. Janb-
Henwee GyHKUMOHMPOBaHME BO3MOXHO TOMbKO C CaHKUMK orepaTtopa, ecnv nepe-
BECTU pene cHoBa B pexum RUN

5.5. Mepbl NpoTuUB gpede3ra KOHTAaKTOB

PeanbHble KOHTaKTbI, yCTaHaBAMBaeMble B Lenax UmMdpoBbIX BXOOOB, MOMyT Npo-
aBnaTb 3deKT Tak Ha3biBaeMoro apebesra, kKorga BMECTO OOHOMO YBEPEHHOMO 3a-
MbIKaHMS KOHTakTa HaboAaI0TCH HECKOSIbKO MUKPO3aMbIKaHUIA 1 pa3MblkaHuii. Ecnun
9TW KOHTaKTbl YNPaBASIOT peasibHbIMU Xe YCTPONCTBaMM, TO OHW, B CUJTy CBOEN 3N1EKT-
POMarHUTHOM N MEXaHN4eCKON MHEPLIMOHHOCTU, Yalle BCEro He pearnpyroT Ha gpe-
6e3r. B nporpammHoin ¢popme ObICTPOOENCTBME 3NEMEHTOB HAMHOMO BbIlE W OHU
ycneBatloT oTpaboTaTh Kaxaoe 3ambikaHUe U pa3mblkaHe BO BpeMs apebesra BXoa-
HOrO KOHTakTa. OTO BbI3bIBAET Pa3/INyHble HeXenaTeslbHble MOCAEeACTBUS, Hamnpu-
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Mep, NMpU 3aMblKaHUN KOHTaKTa B LIENW CYETHOrO BXOAA CYETYMKA, BMECTO 1 UMMysb-
ca dukecupytotes 2 unn 6osnee MMMyIbCOB.

Ecnn BBecTn HebOJbLUYIO 334ePXKY BO BPEMEHU cpabaTtbiBaHUS! UCMOSHUTESb-
HbIX 3/1IEMEHTOB, TO MOXHO M36exaTb 3TOro HexenartesnbHoro acddekra. BbinonHsaeT
3Ty GyHKUMIO crneumanbHas nporpamma npotueoapebesra koHTakToB (DEBOUNCE).
9T1a OYHKUMA HaxO0OUTCS B CUCTEMHOM MEHI0. s ee akTMBauuu cnepyeT ycTaHo-
BUTb (PNaxXoK NMPOTUB €€ Ha3BaHus, Haxatuem Ha kHonky OK. 3Tonm xe KHOMKOM
pexum npotusoapebesra MOXHO OTMEHUTD.

5.6. Oco6eHHOCTN NpuMeHeHus P — KHonok

P — kHonkn nnn P — button (P 01...P 04) — 3T0 4 AONOAHUTENbHbLIE KHOMKK ONs
noJayn KOMaHz, ynpasneHusl, B KQ4eCTBE KOTOPbIX MCMONb3YIOTCS KHOMKW yrpasie-
HUSI KYPCOPOM. AKTMBMPOBATb 3TWU KHOMKM MOXHO B CUCTEMHOM MeHIo. [pu Habope
CXeMbl COELIMHEHUSI OHM YCTaHaB/IMBAIOTCSH WU UCMOMb3YIOTCS Tak Xe, Kak U KOHTaKTbl
Bxopa |. Ix MOXHO 1cnonb30BaTh Kak CaMOCTOSITENbHbIE OpraHbl YNpaBneHus, Ha-
npumep Ans nycka cuctemMbl. Ho Takke MOXHO mcnonb3oBaTtb ans ygobcTea Hanag-
KU1, Kak nmuTaTopbl cpabdaTbiBaHUS APYrnx KOHTakToB. Hanpumep, kHonky PO1 3apa-
Hee pacrnonarailoT B CXxeme, napasniesnbHo C Kakum-nnbo 13 TepputopuansHo yaoaneH-
HbIX KOHTakToB (puc. 5.8). Torga, nNpu Hanagke cxembl, Haxatue Ha PO1 umutupyet
cpabaTtbiBaHWe 3TOro yAaneHHOro KOoHTakTa.

OTK KHOMKM yAOOHO TakXe MCMosib30BaTb [l KOHTPOJIS MW TECTUPOBAHUS Ka-
KUX-NMBOo uenemn, HanpumMep UCNPaBHOCTM LIENW aBapunHO 3BYKOBOI MW CBETOBOW
curHanuaaumm.

Ecnn P — KHOMKM akTMBUPOBAHbI, TO 3TO HAXOAUT OTPaXEHME Ha AMChNee Coc-
TosHUS (nosiBnsieTcs 6ykea P). [eicTBne 3ThUX KHOMOK BO3MOXHO TOJIbKO B pexume
RUN, nockonbky B APYrMx pexmmMax u B APYrmx MEHIO OHW MMEIOT MHOE Ha3HAYeHue.

01 ——— 102 {Q 01
Qo1
PO1

Puc. 5.8. MNpumep ncnonb3oBaHusa P — kHoMku
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5.7. CoxpaHeHue n 3arpy3ka nporpammbl
C NMOMOLUbI0 BHELUHUX YCTPOWUCTB

B EASY800 BO3MOXHbI ABa criocoba COXpaHeHUsi CXeMbl COeAVHEHNn N HacT-
poek Moaynen npyv UCMoJsIb30BaHUM BHELLHUX YCTPOWCTB:
B MoAyfie namaTu (kapte namsatu);
B NMEpPCOHaNbHOM KOMMbIOTEPE C MCMONb30BaHMEM MnporpaMmmbl EASY-SOFT.
PaspaboTtaHHas 1 coxpaHeHHasi nporpamMmma MoXeT ObiTb neperpyxeHa B EASY800,
OTpenakTUpoBaHa 1 3anylieHa. [porpamma coxpaHsieTcs B pefne A0 Tex nop, noka
OHa He OyZeT nepenucaHa Wan yaaneHa.

Kapra namsaTtu.

KapTta namaTtu, cogepxaiwias Cxemy COeAMHEHUN, BKIOYAEeTCs B MHTepdenc
EASY800. Pene paboTtaeT B COOTBETCTBMM C €r0 TUMOM, HAaCTPOMKaMn 1 ycTaBkaMu.
[encTteyowas nporpamMmMma COXpaHaeTcs B kapTe namsaTu.

MNpw Hanuuum y pene pgucnnes.

KapTta namatu BcTaBnsieTcs B crieumasbHbli pa3bem penie B 06eCTO4EHHOM COC-
TosiHUN. B pexrme STOP Heob6xoamMmo 3aiiTi B CUCTEMHOE MEeHI0, ycTaHoBUTbL CARD
MODE wu 3arpysntb nporpammy.

B cnyvyae oTcyTcTBUA AuUCnied.

KapTa namsT BCTABNSIETCS B CneuyasbHblii pa3bem pene B 06eCTO4EHHOM COC-
TosiHMK. Tlocne yCTaHOBKM KapThl MamaTv B pefie, NporpaMma 3arpyxaeTcs aBToMa-
TUYECKWN, Cpasdy Xe Mocne NOAK/HEHUS NUTaHUS.

EASY-SOFT

C NoMoLLbIO MepCoHaNLHOro KOMIMbIOTEPA MporpaMma Co34aeTcs U TeCTUpyeT-
cs. 3aKOoHYeHHasi mporpaMMa nepeaaeTcs B pene Yepes creuvasbHbllii kabesb.
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6. ®YHKUMOHAJIbHbIE PEJIE U MOAYJIU

6.1. dyHKUMOHanNbHbLIE pene

DyHKUMOHaNbHBIE pPene MOryT UMETb OfHY WAN HECKOJbKO KaTyllek W, Kak MUHU-
MyM, OOMH KOHTakT. lNpu OTCYTCTBMW MUTaHWS KaTyllka HaxOAuTCs B HEBO3OYXOEH-
HOM, HEaKTMBMPOBAHHOM COCTOSIHUW, unn coctosHum 0. MNpu nogade (umuTaummn nopa-
Y1) NUTaHUS, KaTyLllKka NepexoamuT B BO3OYXOEHHOE, aKTMBMPOBAHHOE COCTOSIHUE, UK
cocTtosiHne 1. Ecnm HopMasibHOe COCTOsIHME KOHTaKTa Mpu HeBO3OYXXAEHHON KaTyluke
OTKPbITOE UM pPa3oMKHyToe (cocTosiHne 0), To npu BO3OYXOEHUN KaTyLIKW KOHTaKT
3aMbIKaeTCs, TO eCTb NEPexoamT B cocTosHue 1. B nporpammHoi popme HopManbHOe

COCTOSAAHME KaTYyLIKN NN KOHTakKTa MOXHO M3MEHATb Ha MPOTMBOMOJIOXHOE.

B nporpammupyembix pene EASY kpome 0OblYHbIX Onepauuin BKIIOYEHUst U BbiK-
JIIOYEHUSI pene MOryT NPUMEHATbCS 6osiee CNoxHble GyHKUMK. Kaxaoh ns katyluek

MOXEeT ObITb MPUCBOEHA OfAHAa U3 creaylowmx cemn dyHkumin (tabn. 6.1).

Tabnuvua 6.1. O603HaYeHM U PYHKUMKN KaTyLlek

WUzo6paxenne Ha aucnnee

DyHKUMNA KaTyLIKK

Mpumepbl 0603HaYEeHUs

{

3ambikaTenb (pene, KOHTakTop)

{ Qo1

I

MmnynecHoe pene, addekT Tpurrepa

I Qo1

SR

YcrtaHoeka B 1 (S) unm B 0 (R)

Pene ¢ mexaHn4eckoi 610KMPOBKOWA

SQ01, RQO1

VIHBEPCHBIN 3ambIKaTeNb,
HeraTvBHasi KaTyLuka

Qo1

®dopmumpoBaTenb UMNynsca
no nepeaHemy GpoHTY

™

dopmupoBaTtenb MMNybca
no 3agHemy pOHTY

k™

YKkasaHHble d)yHKLI,VII/I MoryTt ObITb NMPUMEHEHbI K KaTyuwlkam cnegyowmx pene un

1 — KaTylwka Moaynsi nepexona;
D - kaTywka Moayns BbiBOAA TEKCTAa,;

Mogaynem:
® (Q - KkaTywka BbIXOOHOMO pene;
® M - kaTywka pene — Mapkepa;
[ J
[ ]
[ ]
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6.1.1. Katywka ¢ ¢pyHKumuel 3ambikaTtensa (pene, KOHTaKTop) [

BbIXOJJ.HOVI CurHan cnegyet HemegneHHo nocne nogayn BXogHOro curHasa un pene
paboTaeT kak 3amblkaTenb (KOHTakTop) (puc. 6.1).

e
S e B

Puc. 6.1. Onarpamma curHanos GyHKUMN 3amMblkaTens

6.1.2. UmnynbcHoe pene | [

Pene nepekntoyaeTcs kaxaplii pas, koraa BXOAHOW curHan namensetcs ot 0 go 1.
1T 0 r

Puc. 6.2. Onarpamma paboTbl UMMYNbCHOrO pene

OTO0 pene BbINOAHAET YHKUMIO TpUrrepa unm genutens Ha 2. MNpu nogaye Ha
KaTywky 1-ro Mmnynbca OHO BKJIOYAETCS, NpY Nofaye 2-ro UMMybca BbIK/IIOYAETCS.

KaTylwka aBToMaTMyeckmn OTKIIIOHAETCS, NPU OTKIIOYEHUM NUTaHUsa n ecnu EASY
HaxoauTcs B pexume STOP.

6.1.3. Pene ¢ mexaHn4eckoi 6nokmpoekoin | S R
(pene ¢ 3awenkoi)

[nsa co3paHva pene ¢ TakuMu CBOMCTBaMM ncnonbaytotcs dyHkumm S (SET) n R
(RESET). ®yHKumnst S B 4@aHHOM ciyyae noHMMaeTcs kak yctaHoska B 1, a pyHkums R
kak cbpoc B 0, puc. 6.3.

Pene nmeet cnepytowmini anroput™ paboTbi:

@ 4715 BKJIIOUEHUSI pene AOCTaTOYHO KOPOTKOro MMIMyfbCca Ha KaTywke S, nanee
pene oCTaeTcs BKJIIOYEHHBIM (CTAHOBUTCS Ha 3allenky), ydacTok A anarpammbl;

@ BbLIK/IIOYEHME pEfe, B 3TOM Cilyyae, NPOUCXOOMT MpW Mopaye UMnynbca Ha
KaTywky R;
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@ ecnv Ha KaTylwke S COXpaHAETCA CUrHasl, TO MPU BKIOYEHUN R BbIXOAHOW
KOHTaKT pene pa3MblkaeTcs TONbKO Ha BPeEMS AencTBus curHana R, ydactok B gmar-
pammbl;

@ /19 BbIKJIIOYEHUS pene crefyeT CHATb CUrHan C Katywkm S n nogaTb Ha
KaTywky R.

s[‘;r&m [] [ 1
Rl:::Fr—ion

\ i T o I i B

]
]

Puc. 6.3. Onarpamma paboTbl pefie ¢ MexaHn4eckon GIoKNMPOBKOM

6.1.4. Oco6eHHOCTU NpuMeHeHusa PyHkuuii S u R

OTU PYHKUMM NPUMEHSIIOTCS Bceraa kak napHele. Pene vnu mogynb, ons KOTo-
pbIX UCMONBL3YIOTCS 3TN GYHKUUN, O0MKHbI MMETb COOTBETCTBYIOLLME KATYLIKX, UMe-
IoLme [OoNoSHUTENbHbIE 0603Ha4veHus, Hanpumvep S Q 01, R Q 01 (puc. 6.4). Katyw-
Ka, 0603HavYeHHas R, MMeeT NpuopuTeT nepes KaTywkon S.

101 SQO1

102 R Q01

Puc. 6.4. Mpumep nNpmncBoeHus BbixogHOMY pene Q1 ceoncte S n R

6.1.5. UHBepcHaa PyHKUUA 3aMbiKaTeNs 1
(HeraTuBHas KaTyLuka)

DyHKUMSA Takoro pesie NPOTMBOMOJIOXHAS (HeraTvBHas) MO OTHOLLUEHWIO K OObIY-
HoMy pene, n.6.1.1. Juarpamma paboTbl Takoro pene naobpaxeHa Ha puc. 6.5.

mly NN i

VA O

Puc. 6.5. Ouarpamma paboTbl MHBEPCHOIO
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Mpu nopaye curHana Ha KaTyLlKy pene OTKII0YaeTCsl, @ NPy OTK/IIOYEHNUM KaTyLl-
KN BKO4aeTcs. Ota PyHkums ayénvpyet Opyryio GYHKUMIO — M3MEeHeHve BuAaa
KOHTaKTa M3 3amMblKalowero Ha pas3mbikalowmii. Ee ynobHo npuMeHsiTb, ecnn Heob-
XOAVMO U3MEHUTb Ha NMPOTUBOMOJIOXHYIO JIOMMKY BKIKOYEHWUSI BCEX KOHTaKTOB, yrpas-
NSIEMbIX OT OLHOW KaTyLUKM.

6.1.6. Pene c Bklo4eHMeM No nepegHemy GppoHTY umMmnynbca ]l

BbIXOAHOM KOHTAKT penie 3amblKaeTcsd Npy NPOXOXAeHUN nepegHero GpoHTa
“MMynbca MU 3aTeM pPa3MblKaeTCs, HE3aBMCUMO OT LUMPWUHBLI MOAAHHOrO Ha KaTyLuKy
mmMnynbca (puc. 6.6). Takoe pene MOXHO CYMTaTb PENeriHbIM aHanorom ycTporcTea
onddepeHumpoBaHma No nepegHemy GPOHTY curHana.

R i

VLD

Puc. 6.6. lnarpamma paboTbl pene ¢ BKIOYEHNEM MO NepeaHemMy GpPOHTY

6.1.7. Pene c BklOYeHMEeM no 3agHeMy PpPOHTY UMMynbca ]l‘

BbIXOOHOM KOHTaKT pene 3amMblkaeTCs Npu NPOXOoXAeHun 3agHero GppoHTa nM-
nynbca 1 3aTeM Pa3MbIKaeTCsl, HE3aBUCUMO OT LUMPUHBI MPOMEXYTKA MeXAy NoAaH-
HbIMW Ha KaTyLIKy umnynscamu (puc. 6.7). Takoe pene MOXHO CYMTaTb pPenenHbiM
aHanorom ycrtponctea amddepeHuUnMpoBaHms Mo 3agHemMy GPOHTY curHana.

AT
00

Puc. 6.7. Ouarpamma paboTbl pesie C BKIOHYeHWEM Mo 3aaHemy GppOoHTY curHana

T
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6.1.8. OCOGEeHHOCTU NPUMEHEHNS pesie C BKJIDYEHUeM
no 3agaHHoMy pPOHTY ll n 'Il

OnUTenbHOCTb BLIXOOHOMO UMMyNbCa pene C TakuMm GYHKUMAMU TOYHO He yKa-
3bIBAETCH, HO OHA OOCTaTO4HA ANA MPUMEHEHUS UX KOHTAKTOB B Lengx ApYrux pene
M Moaynen B nporpammHon dopme. Ona BKIAOYEHUA PUINYECKN CYLLECTBYIOLLNX
BbIXOAHBIX pene Q WrpuHbl CHOOPMUPOBAHHOIO CUrHANa HELOCTATOYHO U BbIXOOHbIE
pene He ycneBatloT BKIOYNTLCS. Kpome 3TOro, CyLLecTBYIOT OrpaHuMyeHust no ObICT-
popencteuio X-K gucnnes. MNpoueccbl B MWUINCEKYHOAHOM AMana3oHe He HEM He
oTobpaxatotcs. [MoTOMy HEe PEKOMEHAYETCH MPUMEHSTb PYHKUMU HOPMUPOBAHUS
curHana no 3agaHHOMy (POHTY HENOCPeACTBEHHO ANs BbIXOAHbIX pene Q. Ecnu
Heob6x0AMMO BKOUMTL pesie Q OT Takoro y3koro MMmnynbca, UaM 0BHaPYXUTb Ha
oucnnee cpabaTtbiBaHWe OpPYrux pene, TO AN 3TOro Hago npuaate UM GYHKUMIO
pene c 3awenkon, n. 6.1.3.

6.1.9. Pene — mapkepsbl

B pene EASY800 mmeloTcs pene — MapKkepsbl, BbIMNOJHSIOWME POJSib BCMOMOra-
TeJSIbHbIX MW MPOMEXYTOYHBIX pene, 1 nmerlpme obosHavyeHne M. Pene penstcs Ha
HECKOJbKO TUMOB, B 3aBUCUMOCTU OT 06bemMa nHdopmaLmMu, KOTOPO OHW yrpaBss-
10T. MpocTenwnii BapmnaHT (pene M) BbinonHsaeT GyHKUMM 0ObINHOrO pene, UMetoLLe-
ro ABa COCTOSIHMSI KOHTAKTa: 3aMKHYTOe M padoMkHyToe (1 6uT). [ns ynpaBneHus
KOHCTaHTaMu, NEPEMEHHBLIMU 1 TEKCTOBLIMU MoAayNsiMu TpebyeTcs ynpasneHne 60sb-
LM KONMYeCTBOM MHdOpMaumn. [ns aToro NPUMEHSIIOTCS Creaylowme pene:

® MD 32 6uT (double word — aBOHOE CNOBO);
® MW 16 6uT (word — cnoBo);

® MB 8 6uT (6anT);

oM 1 6ur.

ViImeeTcss BO3MOXHOCTb MCMONb30BaHUsA 40 96 pene — mapkepos. Mpu «py4yHOM»
BBOAE WHPopmaumm pene EASY800 npenocTaBnseT BO3MOXHOCTb WCMOb30BaHUS
TONbKO Mapkepa M. Wcnonb3oaHne mapkepos MD, MW n MB BO3MOXHO TOJIbKO
Npv COCTaBNIEHMM NPOrpamMMbl Ha KOMMbIOTEPE C MUcnonb3oBaHnem EASY-SOFT.

6.2. dyHKUMOHaNbHbIE MOAYNN

Pene cepvn EASY800 npenocTaBnseT BO3MOXHOCTb MCMOJIb30BaHMS MpU Npoek-
TMPOBaHUWN crenylowmx GYHKLMOHANBHBIX MOAYNel:

@ KOMMapaTop aHasoroBbIX BEIMYUH/TPUITEP (TONBLKO A1 ucnonHeHus 24 B DC);

@ Moaynb apudPMETUHECKMX Oonepauuii: CyMMUPOBAHNE, BblYUTAHWE, YMHOXE-
HWe, OeneHue;

@® ™Moaynb nornyeckux onepaumii: U, NI, WCKIMIOYAOLLEE WA, HE;

@ CYUETYMKM MMMYSILCOB B MPSIMOM 1 0OpaTHOM HanpaBfieEHUN C YCTAHOBKOM Bep-
XHErO U HWXHEro NpenenoB cpabaTtbiBaHUS U NEePeyCTaHOBKOWN TEKyLLE BEINYUHLI;

@ CYEeTYMKU 4acToThl;

@ ObICTPbIE CHETHUKY;
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CHETYUKMN NpupalleHna KoaAnpPOBaHHbLIX BENYUH;

KoMnapaTopbl;

TEKCTbl, B TOM 4uciie CBOOOOHO pedakTMpyemsble;

MoAyNb OaHHbIX;

Moaynb cbpoca (Mactep cbpoca);
MoAaynb NONy4eHns gaHHblX 13 cetn NET;

Tanmepsbl:

HedenbHble (OEHb HeOenu, Bpems);
rogosble (rog, Mecsiu, OEHb);

CYeT4YMK 4acoB paboThl;

MOAyNb BbIBOAA AaHHbIX B ceTb NET;
MOAyNb CUHXPOHM3aUUKW Aatbl U BpemeHn B cetn NET;

pesie BpemeHu.

B Moeller

DyHKUMOHaNbHBIE MOOYNN CKOHCTPYMPOBAHbl TakumM 06pa3oM, YTOObl 3NEeMEHTHI
BbIXOAa OOHMX YCTPOMCTB MOrM BbiTb UCMONb30BaHbl HEMOCPEACTBEHHO AJ1S1 BXOLOB
LPYrnx yCTPOMCTB. OTO AAET BO3MOXHOCTb, YATAA CXEMY COEOMHEHWI, BCErga UMeTb
NpeacTaBneHNE O TOM, Kakve MOLY/IN U 3NeMEHTbI B3aMMOAENCTBYIOT APYr C APYroM.

B tabn. 6.2 ykasaHbl Ha3BaHUS BCEX MOAYNeN U 3/1IeMEHTOB, a Takke COOTBET-
CTBYIOLLME UM KaTyLWKN KU KOHTakTbl pene EASY800, nocTtynHble npu NporpamMmmMmpo-
BaHWN B «PY4YHOM» pEXUME.

Tabnuua 6.2. Xapaktepuctika moaynein n anemeHtoB EASY800

von. HassaHme Moayns Ha”MeH(%;iIH’::p)KaTV‘-”eK 0603Ha4YEHNEe KOHTaKTOB
603H Vnn anemMeHTa (npumep)
o : ¥ 1x GyHKUMOHaNbHOE 1 ycnosue cpabaTbiBaHns
Ha3Ha4veHue
Lindposown Bxon, Het 101- BHEWHWI curHan
Q Lindposoii Bbixoa QO01- obbl4Hag kaTyLika Q01 — peneliHbli
SQO01- c 3awenkoi W TPAH3UCTOPHBINA,
RQO1- c6poc 3awienku oT katywkn Q01
P P — kHOMKa Het PO1- HaxaTtre
KHOMKW Kypcopa
R Lindposon Bxon,
MOAYNSA paclunMpeHns Het RO1 — BHeLWHWA curHan
Ludposoi Bxop, ..SNO1- BKktO4YEHNE ..RNO1 ot kaTywkmn
RN B cetn NET KoHTakTa ..RNO1 ..SNO1
o S01- o6bluHas katywka | SO1 — peneitHblin unm
S Lindposoit seixon SS01- ¢ 3awenkon TPaH3UCTOPHbIN, OT
MOZAyNA paclMpeHa | rso1- c6poc sawenkm kaTywkn SO1
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Tabnuua 6.2. Xapaktepuctuka moayneii n anemeHtoB EASY800 (npogomkeHue)

SN Lindposoit Bbixoa, B ..SNO1- BktO4eHNE ..RNO1 ot kartyLkn
cetn NET koHTakTa ..RNO1 ..SNO1
D AnarHocTturka Het IDO1 — HencnpaBHOCTb
cetn NET CTaHUMM UK cetn
_ MO1- 06bl4Has kaTyLlka
M Pene — mapkep SMO1- ¢ 3awenkon MO1 - ot kaTywkm MO1
(MPOMexyTo4HOe Pene)| RrMO1- copoc 3aluenku
:01- oO6bl4HaAg KaTyLlka
Mogpyne nepexona B S:MO01- ¢ 3au.|,enY<017| :01 - ot katywkm :01
Cxeme coefHennin | R:M01- c6poc 3aLlenku
AHanorosbln A01Q1 - no ycnoeuio
A Het
KomMnapartop > <, =
ARO1CY-
AR Mogaynb apndmeTmkn Het nepenosiHeHne
ARO1ZE - Honb
BV Moaynb J'IOFVIH“eCKVIX Het BVO1ZE - Honb
onepauui
CO1C- cYeTHbIV BXOA,
CO1D- u3ameHeHue CO10F- ycnosue >, =
c HanpaefeHns cyeTa CO1FB- ycnosue <, =
Cuetunk CO1SE- ycTaHoBKa CO1CY- nepenonHeHne
Ha4YanbHOro 3HaYeHns  |CO1ZE- HoMb
CO1RE- cbpoc B HOMb
CFO10F- ycnosue >, =
CF CyeTumK 4acToThl CFO1EN- CFO1FB- y)/lcnoavle < =
pa3pelleHne cyeTa CFO1ZE- HOMb
CHO1EN-
paspelleHre cyeta CHO10F- ycnosue >, =
CHO1D- nameHeHune CHO1FB- ycnosue <, =
CH BbICTpLIA cyeTynK HanpaBneHus cyeTta CHO1CY-
CHO1SE- ycTtaHoBKa nepenosiHeHne
HayasIbHOro 3Ha4YeHus CHO1ZE- Honb
CHO1RE- cbpoc B HOMb
CIO1EN- paspelueHue CIO10F- ycnosue >, =
cyeTa CIO1FB- ycnosue <, =
Cl CyeTumk npupaleHns CIO1SE- ycraHoBka CIO1CY-
HaYanbHOro 3HaYyeHusi nepernoJsiHeHne
CIO1RE- c6poc B Honb | CIO1ZE- Honb
” CPO1GT- ycnosune >,=
CP Liudpposoit Het CPO1LT- ycnosue <,=
komnapatop CPO1EQ- ycrnosve =
DO1EN- paspelueHve
D Mogaynb SDOTEN- © 3aUEnKoi DO1Q1 — oT KaTywKu
BblBOAA TeKCTa RDO1EN- c6poc 3aLienku DO1
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Tabnuua 6.2. Xapaktepuctuka moaynei n anemeHtoB EASY800 (okaH4yaHue)

DB01Q1- oT KkaTyLKku

DB Mogaynb paHHbIX DBO1T DBO1T
Mopaynb nonyvyeHns

GT UHGOpPMALMN Het GT01Q1
HW01Q1-

HW HepenbHblh Tanmep Het Mo ycTaHOBJIEHHOMY
BPEMEHUN
HY01Q1-

HY FopoBoit Tarimep Het no YCTaHOB-NIEHHOMY
BPEMEHM

MR Moayne cbpoca MRO1T MRO1Q1 -

oT kaTywkn MRO1T

OT01Q1 — oT KaTyLKn

OTO1EN- paspelueHne OTO1 no 3ananHoMy

OT |Cuetumk yacoB paboTbl

OTO1RE- cbpoc BpEMeHM
Mopaynb BbiBOAA
PT [aHHbIX B CETb PTO1T PTO1Q1
sc | Moayne ycranoskn SCO1T SCo1Q1
AaTtbl/BPEMEHN B CETU
TO1EN- paspelueHve TO1Q1 — oT KaTyLKn
T Pene BpemeHun TO1ST- npuoctaHoska | TO1 no ycrtaHoBneHHoM

TO1RE- cbpoc dyHKUMN

6.2.1. MeHi0 napameTpoB GYHKLMOHAJIbHBIX MoAyen

B oTnvume oT MpOCTbIX penenHbIX 31EMEHTOB, 3a4aHne napameTpoB KOTOPbIX
NPOV3BOANTCS HEMOCPEACTBEHHO B CXeMe COeauHEeHUN, Ans OYHKUMOHANbHbBIX MO-
nyneii TpebyeTcs BBOAUTb U pPenakTMpoBaTh OOMblIEe KOMMYECTBO MapameTpoB.
MoaTomy ans HaCTPONkN YHKLMOHABbHBIX MOAYNEN N pene BPEMEHU NPUMEHSIIOTCS
crneumanbHble MEHI0, pacnosiaraemble BHE CXeMbl coeavHeHun (puc. 6.8). Pepaktn-
POBaHME MEHI0 KOHKPETHOro yHKLIMOHANMBHOrO MOAY S BbIMOMHAETCS C/ieBa Harnpa-
BO, CBEPXY BHM3. [lepemMeLleHns no no3vumsaM AUCTIEs U YCTaHOBKA HEOOXOANMbIX
VIMEH, NEPEMEHHbIX, KOHCTAHT 1 MpP. OCYLLECTBASIOTCS C MOMOLLIO KHOMOK yrpasse-
HUst Kypcopom 1 kHomnku OK. 3Hak « > », MPUMEHSIEMbI B MEHIO, 0O03HA4YaEeT UCTOY-
HUK 1 HanpasneHune nepenayn nHdopmauun: >X ania Bxoga u X> ang seixoga. Vime-
Ha Mopaynen, Ha3BaHUs GYHKUMIA U BXOAHbIX/BbIXOAHbLIX BEVYUH OyaoyT paccMoTpe-
Hbl APY OMNCAHNN KOHKPETHBIX PYHKLMNOHANBHBIX MOOYNEN.

BoiTn B MEHIO pegakTMpoBaHus napaMeTpoB PYHKUMOHANBbHBIX MOLYNEA MOXHO
nByms nytamu. [NepBbiii pa3 B 9TO MEHIO Mbl NMOM3aAaeM aBTOMATUMYECKU M3 MOns
CXeMbl COEAVHEHWI, KaK TOMIbKO YCTAHOBMM MEPBbIA KOHTAKT MW KaTyLKy MyHKUMO-
HanbHOro mMoaynsi. M dyHKLUMKM 1 HOMEP B MEHIO YXe MPUCYTCTBYIOT, HEOOXOAMMO
TOJNbKO 3aKOHYUTb MEPBYKD CTPOYKY MEHIO, TO ECTb yKa3aTb BbIOPAHHYIO QYHKLMIO U
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[ocTyn K napametpam gucnnes. Nocne Haxatns OK Mbl BHOBb BO3BpalLaemMcs K
cXeme COeaVHEeHuUn 1 NpoaosixaemM paboTy C HeW.

[MOBTOPHO B MEHIO NapaMeTpoB PYHKLMOHAbHBIX MOAYNE MOXHO NonacTb 4Yepes
MeHio PROGRAM...; FUNCTION RELAYS. CHayana nokasblBAaeTCS OKHO CO CMMCKOM
3aperncTpmMpoBaHHbIX GYHKLUMOHANBHLIX Moaynei. BeibpaB Tpebyembliin Moaysnb, Mo-
nagaem B MEHIO 3TOr0 MOAySS 1 yCTaHaBAMBAEM 3HAYEHWUSI BCEX Mpeniaraemblx napa-
meTpoB. Mpu Beixoge (ESC) 13 MeHio Moayns BHOBb MOMagaem B OKHO OOLIEro crnmc-
Ka, BbIOMpaeM crnepylwmii Ans pefakTUPOBaHWS MOAY/b U MOBTOPSIEM YKa3aHHbIE
onepauun. MNpu BbIxoAe M3 OKHa OBOLLErO CMMCKa CReayeT NMPenJIoKEHNE O COXpaHe-
HuUM (SAVE) BBEAEHHbIX MapameTpoB. Bbixod, BeinonHaeTcsa nocne Haxatms OK.

EnvHuyHas / cneumnanbHas QyHKUMS

DyHKUMN MapameTpbl gucnnes

Homep mMopynsi ———— (+ nokasbiBaTh - He Noka3bIBaTh)

Wma mopynst e
L1 1

ll MepemeHHsble,
OnemeHTbl BX0OA0B —] -

;11 DNEEEEEEEEE | oo oo
OnemMeHTbl BbIXOAOB —— IHII‘II ::’ ll ll

MNepemeHHble, onepaHabl 4SS BbIXOAOB
Puc. 6.8. Tunosasi CTPYKTypa MEHIO A/ HACTPOMKN bYHKLMOHAbHBIX 610KOB

Mpn BXoAe B MeHI0 PyHKUMOHaNbHBIX Moaynen B pexnme RUN MOXHO peaaktu-
pPOBaTb YMC/IEHHbIE 3HAYEHUS YCTABOK W HabGNO4aTb peanbHble TeKyLLMe 3HaYeHus
BCEX MapamMeTpoB, YTO [AAET HECOMHEHHble yooOcTBa. Hanpumep, KOHTPOMb U Ha-
CTPOWKY MOALY/Si aHa/OroBOro KOMMapaTopa, MOXHO BbINOMHATL 6e3 creunanbHbIX
M3MepPUTENbHbBIX NPNBopPoB. MOXHO HabnMoa4aTh TEKyllee U YCTaHOBJIEHHOE BpeMs,
TeKylllee U YyCTaHOBJIEHHOE KOMMYECTBO MMMYNbCOB CHYeTYuka un np. Tekyuime Benu-
YMHBI MOXHO KOMOMHMPOBATb C TEKCTOBOW MHMOPMaLMEN N BbIBOOUTbL HA OTAENLHO
pPenakTMpyeMbI OUCTINEN B TEKCTOBOM PEXUME.

MOXHO 3akasaTb COXpaHeHWe TeKyLLel BENVYUHbI MOAYNS (Tekyllee Bpems yC-
TaBKM pesie, KOMMYEeCTBO MOACYMTAHHBLIX UMMYNbLCOB) Npu nepexone B pexum STOP
VAN NPU OTKIIIOYEHUN NUTaHUA. Jns 9TOro HoOMep MOLYNSA OOSKEH ObiTb BblAENEH B
MeHio SYSTEM — RETENTION. Onepauusi coxpaHeHus BbinonHseTcs B pexume STOP
WX NPU OTKITIOYEHUN MUTAHUS.

6.2.2. AHanoroBbiii kKomnapartop (A)

TpeboBaHMsa K 06bEMY NaMsATM AN OOHOFO aHasIoroBOro KomnapaTtopa 68 6anT
nnoc 4 6anTa Ans KOHCTAHT Ha aHasIoroBbIX BXOOAX.

CpasHeHuIo nogyiexar aHanorosble BennynHel oT 0 go 10 B. B kayecTtBe aHano-
roBbIX BXOAOB MCMONb3ylOTCs Bxoabl 17, 18, 111 v 112. Mpn nporpaMmmupoBaHnn nm
npucBanBalTCs HaVMEHOBAHUS
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17 = 1A01;
18 = IA02;
111 = IA03;
112 = 1A04.

KonnyectBo yHKUMOHANbHBIX MOAYMEN OJI CPABHEHMSI aHANIOrOBbIX BENVYMH
(komnapartopoB) — A0 32, KOTOPbIE UMEIOT, COOTBETCTBEHHO, 32 BbIXOAHbIX KOHTaKTa
ot A0O1 Q1 no A32 Q1.

CpaBHMBaTbCS MOryT TONbKO [BE BENMYMHbI, 0603Havaemble >11 1 >I2. Cywe-
CTBYET TpU pexuma paboTbl KoMnapaTopa aHasoroBbIX BENYUH:

LT: BoinonHsetcs ycnosmne >I1 less than >12 (MeHblle, yem);
GT: BbinonHseTcsa ycnosue >I1 greater than >12 (6onblue, Yem);
EQ: BbinonHsietcs ycnosue >I1 equal to >12 (paBHoO).

Oucnneli ycTaHOBKM NapamMeTpoB KoMnapatopa aHasoroBbiX BENNYMH BbIrNSONUT
cnenywowmm obpasom (puc. 6.9).

A 02 GT +
+I

+F1

Y

iFE

Rl

FHY

Puc. 6.9. lncnneii yctaHOBKM NapaMeTpoOB aHaNoroBoro komnaparopa

Ha aucnnee nzobpaxeHo:

A 02 - Ha3BaHWe 1 HoMep OYHKUMOHANIBHOrO MOAYSIS aHasloroBoro koMmnapa-
Topa (o1 AO1 mo A32);

GT - pexum paboTbl komnapartopa (mnu EQ, LT);

>|1 - nepsas cpaBHMBaeMas BENNHUHA;

>|2 - BTOpas cpaBHMBaeMasi BEIMYUHA;

>F1 — koadduumeHT yecunenuns gns >11 (>11 = BenmumHa 1 x >F1);

>F2 — koadpduumneHT yeunenunsa gna >I12 (>12 = BennumHa 2 x >F2);

>0S - cmeweHuve (offset) nnn koppekumns ana BennyduHbl >I1;

>HY - nepeknioyeHve ructepesvca ons BennduHel >12 (BenundmHa HY wuc-
nonb3yeTcs ANs MONOXUTENbHOr0 U OTPULATENBHOrO rmcTepesnca);

+ [ocCTyn K napameTpam perne.

BxopgHble anemeHTbl >I1, >I12, >F1, >F2, OS 1 >HY mMoryT 6biTb cneayowmmm
onepaHgamu:

aHanorosbiMu Bxogamu ot IAO1 oo 1A04;
KOHCTaHTamu;
Mapkepamu MD, MW, MB;
TekyLen BenuydnHon ...QV apyroro @yHKUMOHaNBLHOrO MOAYNS.
lMpy BBEOEHUM KOHCTaHTbl PEKOMEHAYETCH HayaTb C HaXaTusi HWXKHEN KHOMKU
Kypcopa, BO nsbexaHve MHOroKpaTHbIX HaxaTuil npu nepebope dyHKUMIA.
[Mpu ycTaHOBKE KOHCTaHT W OPYruX BEVYUH CReayeT y4UTbiBaTb, YTO MNPOLLECCOP
EASY onepupyeT He BonbTamu, a ynucnamu. Ha aHanoroBbix Bxogax Npov3BOAUTCS

59



Moeller m

aHanoro-umdpoBoe npeobpaszoBaHne MHGOPMaLUK, UCXOaAs U3 cooTHolleHus: 10B
COOTBETCTBYIOT AecaTndHoMy ymcny 1023. [na npaktuyeckon pabdoTbl MOXHO C He-
60/bLION OWNOKON (NpUMepHO 2%) NpuHSaTbL, 4To 10B cooTBeTcTByeT vncny 1000.
MosaTomy, ecnu Hapo, HaNpUMep, YCTaHOBUTbL Ha BxoAe >|2 koHcTaHTy 7B, To Heob-
X0OMMO ycTaHasnmeaTtb 4ncno 700. 3To ke OTHOCUTCH K CMELLEHUNIO U TMCTEPESNCY.
Mpwn HepoONYCTUMOCTM yka3aHHOW OLWNGKN cnenyeT PyKOBOACTBOBATLCS TOYHbIM 3Ha-
yeHvem 1023, Torga 7B GyneT cooTBeTCcTBOBATL Yncny 716.

KoadduumeHTtsbl ycunenma >F1 u >F2 npumeHsiloTcs Ofis macltadbupoBaHus,
€CNN CPpaBHEHVE Hafo NPOU3BOAMTL HE B YMcnax, NponopumoHanbHbix Bonbtam, a B
Oopyrnx Gu3nyecknx BenmunHax, Hanpumep B rpagycax, bapax n gp. OHn moryT
NPUMEHSTBCS TakXe, eCnv NPUXoAUTCS BECTW onepaumm ¢ ApobHbIMK BeNnYMHaMW,
a UX OKpYrfiieHne Ao Lenoro npuBoauT K HeOoNnycTUMbIM owwmnbkam. KoadduumeHTsl
MOTyT OblTb BEJIMYMHOW MEHbLUE HyNs, TOrAa BO3MOXHO OTODpaXxeHWe oTpuuaTesb-
HbIX YMCen, HaNpuMMep OTpULATESIbHON TeMnepaTypbl.

'mctepeanc ona oyHkumn LT n GT Bcerpa OencTBYET C OOHMM 3HAkoM, a Mnpwu
ncnonb3oBaHun dyHKumM EQ ¢ AByms 3Hakamu, HE3aBUCUMO OT YCTAHOBIEHHOMO 3HaKa.

Ha puc. 6.10. nokasaHbl TpU BapuaHTa HaCTPOWMKW aHaNoroBoro kommnapartopa,
yyactkm A, B, C.

O603HaYEHNS BENNYUH:

1. — Texkywas BennymHa >I1

2. — YcTaHoBneHHas BennynHa >12

3. — Tucrepesuc >HY

4. — BbIXOOHOW 3aMbIKAIOLLMIA KOHTAKT KoMnaparopa

5. — CmelleHne anga BenuyuHbl >l1

6. — TekyLias BeENMYMHA NKOC CMELLEHNE

Mpumep HacCTPOIikKM KOMMNAPaTopOB A/ peann3aLmn y4acTkoB AvarpamMmel, Npu-
BeJEHHbIX Ha puc. 6.10, gaetcs B cneayowein Tabnvue. Bece Tpu komnapartopa nme-
0T O[MH aHanoroBbli BXOA, U eOuHyIo yCTaBky. [is npyMepa NpuHaTbl cheayloLlime
BEINYUNHBI:

YctaBka no Bxomy >I12 = 7 B.

CwmelleHve gna Bxoga 11 OS =+2 B

Mmctepeanc >HY = = 1 B

3

Puc. 6.10. Juarpammbl paboTbl aHasI0roBoro komnapartopa
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HanmeHoBaHune YyacTtok A Yyactok B YyacTtok C
Mma n Homep

DYHKLMOHANbHOro

Moayns AO1 A02 AO03
BbinonHsemas

byHKUMS GT LT GT
Homep Bxoga

ons >I1 1A01 1A01 IAO1
KoadbdpurumneHT

ycunenus ana >l +1 +1 +1
YctaBka no

Bxoay >12 +700 +700 +700
KoaddpuumneHt

ycunexuus ana >12 +1 +1 +1
CmeweHne >0S +0 +0 +200
Mmctepesnc >HY -100 +100 -100
BbIxoOHOW KOHTaKT,4 A01Q1 A02Q1 A03Q1

Onuwem paboTy Kaxaoro U3 KoMnapaTopos.

Yyactok A. MNpun yBennyeHun curHana >I1 BbIXOOHOW KOHTakT 4 3aMKHETCS, ecnn
TekyLlas BeiM4nHa CcTaHeT Gonblue yctasku >12, unm 7 B. MNpy ymeHblueHnM curHana
>11 KOHTaKT pPa3OMKHETCH, KOraa Tekyllas BeNMYMHa CTaHEeT MEeHbLUe 33aHHON C yye-
TOM OTpULATENBHOrO rMcTepesnca, To ectb nNpu 6 B.

YuyacTtok B. lNMpn ymeHblueHnn curHana >11 BbIXOAHOM KOHTaKT 4 3aMKHETCsl, ecnu
TeKyLLas BeNMYMHA CTaHET MeHbLLE yCcTaBkn >12, unn 7 B. Mpu yBennyeHnn curHana >11
KOHTaKT Pa3OMKHETCS, KOraa TeKkyllas BeNuYMHa CTaHeT Oonblue 3aaHHOW C y4eToMm
NOJIOXUTENBHOIO rMcTepeanca, To ecte npu 8 B.

Yuactok C. PaboTa Ha 3TOM y4acTke noBTopsieT paboTy Ha y4acTke A, C TO pasHULEN,
4YTO BCE MEPEKIIIOYEHNS NMPOUCXOOAT NPU HanpsixkeHusx Ha Bxoae >l1 Ha 2 B meHblue.

Mpw ycTaHoBKke KO3ddULMEHTA YCUNEHNS, OTSIMYHOIO OT eanHuubl, Hanpumep >F1
= 2 onsa Bxopa >l1 BCce onmcaHHble AENCTBUS OyayT NOBTOPATLCS MPU HANPSXKEHUN Ha
3TOM BXOA€E B ABa pa3a MEeHbLLEM.

Mpwn BbINONHEHUN onepaumn cpaBHeHus EQ, nnn >I1 = >I2, BbIXOAHOW KOHTaKT
3aMbIKaeTCs, Koraa Ase CpaBHMBAEMbIE BENMYMHBLI OyayT paBHbl. Pa3MbIkaeTCst KOHTaKT,
€CNn pasHnLa MexXay HAMW JOCTUraeT 3aaHHOr0 BEPXHErO MW HWXHEro nopora rmc-
Tepesuca.

6.2.3. ApudbmeTunueckui moaynb (AR)

Tpebyembii 06beM nNamatu ana ogHoro momyns 40 6ant nmoc 4 Garita ong
KOHCTaHT BXOOHbIX BENMYUH.
Pene EASY800 copepxut 32 apudmetmiecknx moayns ot ARO1 oo AR32.
BbinonHsaioTcs 4 OCHOBHbIE apudMeTUHECKME OnepaLmm:
ADD - cymmunpoBaHue AByx cnaraembix >l1 un >12;
SUB - BbluMTaHMe BblMMTAEMOro >12 U3 ymeHbluaemoro >I1;
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MUL - ymMHOXeHne mHoxutenen >I1 n >12;
DIV — penenne penumoro >I1 Ha penutens >12.
Auncnneii napameTpoB apudPMeTN4eckoro Moayns npegcrasneH Ha puc. 6.11

AR3IE AOD +
ERg
ENY
[

Puc. 6.11. O6wwmin BUAg, gucnies napamMeTpoB apudMETUHECKOrO MOAyNs

Ha gmcnnee n3obpaxeHo:

AR32 - apudmeTtnyeckunii moaynb Homep 32;

ADD - pexuvm CyMMNPOBaHWS;

>|1 — nepBag BenuumHa (Lenoe ymcno ot -2 147 483 648 no +2 147 483 647);
>|2 — BTOpasa BenuumHa (Lenoe ymncno ot -2 147 483 648 oo +2 147 483 647);
QV> - pe3ynbTaT CyMMUPOBAHUSA (M 3alaHHOro AeCTBUS).

B kayecTtBe Bx0OoB >I1 1 >I2 moryT BbiCTynaTb creaylowme onepaHpl:
KOHCTaHTHI;
mapkepsl MD, MW, MB;
aHanorosble Bxoabl oT I1AO1 no 1A04;
aHanorosblii Bbixog, QAO01;
Tekywas BennyvHa ...QV apyroro GyHKUMOHAILHOrO MOAYNS.

B COOTBETCTBMM C NPUHLMMOM OENCTBMA apndMeTNYecKnin Moayfb He HyxaaeT-

CS B KaTyLLKE U B KOHTaKTax, NOCKOJIbKY pe3dysibTaTOM ero AenCTBUA ABSETCH NOosB-
neHve Ha Bbixoge QV> onpeneneHHoro 4ucna, kak pesynbrata apndMeTnHeckomn
onepaumn. B 10 xe Bpems, onsg GUKCUPOBAHNA HeLTaTHbIX CUTyaunin 1 BO3MOXHOC-
TV peakumn Ha HUX, B K&XA0M MoAyne npeaycMoTpeHbl KOHTakTbl AR...CY v AR...ZE
(CARRY - nepenonHeHune, ZERO - HOMb). 3TU KOHTaKTbl PA3MELLAIOTCA B CXEME
coeanHeHuit 1 paboTalT NO CNeaylLwWmM anropuTMam.

KoHTakT AR...CY 3amMblkaeTcs npu MNepenosiHeHMU, TO eCTb NPy BBEOEHUMU
UN nonydeHumn yncna bonblue 211474831647, B TOM 4nicie N NpU OeneHun Ha
HONb. [MpyM 3TOM Ha BbIXOAE MOAOYNA COXPAHSAETCS pesynbTaT nocnegHero npaswiib-
HOrO BbIYUCNEHUS.

KoHTakT AR...ZE 3amMblkaeTcd, ecnun pesysnbTaT Bbl4UCIIEHNS paBeH Hyno. Ecnn
Takas CuTyaums BO3HMKAET B Hayane paboThbl, TO Ha BbIXOAE MOAYNS YCTaHaBIMBAET-
CS HOMb. Hanpumep, ecnv B NepBo xe onepaumn nponcxoamT MnonbITka AeneHns Ha
HOJMb, TO BKJIOYalOTCA ogHoBpemeHHO 1 AR...CY un AR...ZE.

Ecnu npn geneHnn noayyaem Yncno ¢ Leson u apobHoI YacTblo, To ApobHas
4acTb OTOpAacChLIBAETCS.

Ecnu npu aeneHnun nosyd4aemM 4MCNo MeHbLUE eOuHULbl, TO Ha BbIXOOE MOAy-
N9 yCTaHaBAMBAETCS HOJb, @ B CXEME COeAMHEHUI 3amblkaeTca kKoHTakT AR...ZE.
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Mpumepbl apnudmeTniecknx onepauui.

CymmMmupoBaHue

42 + 1000 = 1042

-2048 + 1000 = -1048

2 147 483 647 +1 = nepenonHeHne (Carry), Ha 3KpaHe nokasbiBaeTCs Npenplay-
wasa npaeBuabHas ornepauus, B CXeMe COeamHeHNn 3amblkaeTcs KOHTakT AR...CY.

BbluntaHme

1134 — 42 = 1092

-4096 - 1000 = -5096

-4096 - (-1000) = -3096

-2 147 483 648 - 3 = nepenonHeHune (Carry).

YMHOXeHune

12x 12 =144

-1000 x 10 = -10 000

1 000 042 x 2 401 = nepenonHeHmne (Carry).

AeneHue

1024 : 256 = 4

1024 : 35 = 29 (umdpa nocne 3anaToit oTOPOLLEHA)

1024 : 0 = nepenonHeHune (Carry)

-1000:10 =-100

1000 :-10 = -100

-1.000 : (-10) = 100

10 : 100 = 0 pexum Zero, B CXxeMe coeamHeHui 3amblkaeTcsl koHTakT AR...ZE.

6.2.4. Moaynb noruyeckux (byneebix) onepauuin (BV)

Tpebyembiii 06beM namMaTn gns ogHoro moayns 40 Gait nnoc 4 Gaiita ong
KOHCTAHT BXOAHbIX BEJINYUH.

Pene EASY800 copepxut 32 moaynsa ot BVO1 no BV02 ansa BbINOAHEHUS NOrU-
YeCKMX onepauui Hag BenuyMHamu.

Mogaynb nornyeckux onepaunii obecneynBaeT creayolme BO3MOXHOCTHN:

NPYMeHeHne OBOVMYHOIO KOAa;
MoauduKaumio OBOMHYHOIO KOAaA;
HanoXeHne Macku Ha 3ajaHHble pPaspaabl BENNHUH.

Mopaynn nornyeckmx onepauuii He MMEIOT  KaTyleK B CXEMe COeOVHEHWN, HO
MOIyT MMeTb KOHTakTbl 0T BVO1ZE pno BV32ZE, pearupyiowme Ha HyNeBOe 3HaYeHnEe
BbIXOOA MOLYNS.

B0O3MOXHO BbIMONHEHME CREAyoLLMX JIOMMYECKMX onepaunii Hag ABYMS BEANYM-
Hamu:

AND - noruyeckasa onepauus U,

OR - nornyeckas onepauusa UJ1UA;

XOR - nornyeckas onepauus NCKJTKOHAIOLLLEEE WNA;

NOT - noruyeckast onepauus HET Hap ogHoin BennynHom >I1.

Auvcnnen napameTpoB MOAyS NOMMYECKMX onepauun MMeeT Cnenylowuvn Bug,
(puc. 6.12).
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EV2T AND t
+11
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Puc. 6.12. O6wwmin BuA, aycnnes napameTpoB MOAYNS JIOFMYECKUX Onepauuii

Ha gucnnee n3obpaxeHo:
BV21- nmMsa n Homep mMoaynst NOrnyeckmx onepawmii;
+ - [oCTyn K napameTpam aucnnes;
AND - GYHKUMS UK PeEXUM, BbINONHAEMbIE AAHHLIM MOAYNEM;
>I1 - nepBag BxO4Has BENVYUHA;
>|2 - BTOpas BXOAHaAs BENNYMHA;
QV> - BbIxogHasi BENNYUHA.
B kayecTBe napamMeTpoB MOAYNS JIOMMYECKNX Onepaunin MOryT NPUMEHATLCS TONbKO
KOHCTaHTbI.
B kayectBe Bx0moB >I1 1 >I2 mMoryT BbiCTynaTb cneaylowme onepaHapl:
KOHCTaHTbI;
mapkepbl MD, MW, MB;
aHanorosble Bxoabl oT IAO1 no 1A04;
aHanorosblii Bbixon, QAO01;
Tekywiaa BenuumHa ...QV apyroro GyHKUMOHANBLHOrO MOAYNS.
Tekywas BennymHa ...QV MoXeT ObITb NpeacTaB/ieHa cleaylolwmMm onepaHaamu:
mapkepamu MD, MW, MB;
aHanorosbiM BbixogoMm QAOT.

Onsi BbINOMHEHUS ONepauuii BXOAHbIE BENMYMHBLI 33[al0TCA B OECATUYHON dop-
Me, 3aTEM OHW BHYTPU MOAYSS NpeobpasyloTcs B ABOMYHYIO, BbINOMHAETCA 3aaHHas
niornyeckasl onepauus 1 pesynbTaT BO3BpaLLaeTCcs B AecatudiHon ¢popme. CrapLuni,
32-1 paspsis ABOUYHOW CUCTEMBI, UCMOMb3YeTCs Afis 0603HAYEHMs 3Haka 4Yncna.

Mpumepbl BLIMOMHEHWS NIOTMYECKUX OMnepaLyii.
Jlornyeckas onepauus U
BennumHa >11: 13219dec = 0011001110100011bin
BennumHa >12: 57193dec = 1101111101101001bin
Pesynbtat QV> : 4897dec = 0001001100100001bin.
Jlornyeckas onepauus WA
BennumHa >11: 13219dec = 0011001110100011bin
BennumHa >12: 57193dec = 1101111101101001bin
Peaynbtat QV>: 65515dec = 1111111111101011bin.
Jlornyeckas onepauus UCKJTIKOHAIOLLIEE WU
BennumHa >11: 13219dec = 0011001110100011bin
BennumHa >12: 57193dec = 1101111101101001bin
Pesynbtat QV>: 60618dec = 1110110011001010bin.
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Jlornyeckasa onepauusa HET
Benuunna >11: 13219dec = 001100111010001 1bin
BennunHa >12: OTcyTtcTBYET
Peaynbtat QV>: 52316dec = 1100110001011100bin

6.2.5. Cyetuukn (C)

Tpebyemblin 06bEM NamMATM ons ogHoro moayns 52 GainT naoc 4 Gaiita gns
KOHCTaHT BXOZHbIX BENYMH.

Pene EASY800 copepxut 32 cyeTymka ¢ ABYMs HanpasieHusmu cyeta. CyeTumk
obecneyrBaeT noacyeT cobbiTUin. BO3MOXHO BBEAEHME BEPXHEIO NN HUXHENO Npe-
nena cyeta. Mpy paBeHCTBE TeKYLLEN BENMYMHBI M YCTaBKU BKJIIOYAKOTCS COOTBET-
CTBYIOLLME KOHTaKTbl. BO3MOXHa TakXke yCTaHOBKa Ha4aslbHOrO 3HA4YeHWs yucna, oT
KOTOPOro Hafo HayMHaTb CYeT.

B cxeme coeamHeHuin cHeTuMK NpenctaBnseTcs B GOpmMe KOHTAKTOB WU KaTyLUEeK.
[Mo3TOMy OaHHbI MOAYfb Ha3bIBAOT TakXke CYETHbIM pene. CyeTHOe pene mnmeet
HECKONbKO KaTylleK W KOHTakToB. [ npenoTBpaLLEHUsT JIOXKHBIX BKIIOYEHUA Kax-
Oyl KaTyLlKy CYETHOrO pefie B CXEME COEAMHEHWI MOXHO WCMOJSIb30BaTb TONbKO B
OQHOW uenwu.

Ancnneii napamMeTpoB cYeTyYMKa NpeacTasneH Ha puc. 6.13.

Ha gucnnee n3obpaxeHo:

C 20 - Ha3BaHWe MoOyns M ero nopsiAKOBbIA HOMED;

+ - pocTyn K mapameTpam Oucnnes;

>SH - ycTaHoBKa BEpPXHEW BeMYMHbI, Tekylliee 3HadeHne 60oriblie UM PaBHO YCTaBKe;
>SL — ycTaHOBKa HIKHEN BENMYUHDI, TEKYLLIEE 3HAYEHNE MEHbLLE WUN PAaBHO YCTAaBKE;
>SV — nepeyctaHoBKa TEKYLLErO 3HAYEHMSl, YCTAHOBKA HAYasIbHOrO 3HAYEHUS;

QV> - Tekyllee 3HadveHne B pexrme RUN.

C 20 +
»EH
rEL
rEl
B

Puc. 6.13. O6wwmin B1A, oucnnes napaMeTpoB CHeT4Huka

Bce BennuuHbl npeacTtaenaioTcs B Gopme Lenoro yiucna ot —2 147 483 648 no
2 147 483 647. Ecnn Tekyllee YMCNO MPEeBbILIAET yka3aHHOoe 3HayeHue, BKIIIoHaeTcst
koHTakT C...CY, a Ha BbIXOAE CHETYMKA COXPAHAETCS NocneaHee npaBuibHOE 3HaYeHue.
Bxopapbl cyeTunka >SH, >SL, >SV moryT ObiTb NpeaAcTaBNeHbl CleaylowmmMm one-
paHzamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu ot |IAO1 po 1A04;
aHanorosbIM BbixogoM QAOT;
TekyLen BennyuHon ...QV apyroro GyHKUMOHaNLHOro MOoAyns.
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CYeT NponCXOOMT Ha KaxaOM BXOAEe MO HapacTawlolweMy GPOoHTY UMMysbea.
BbixogHas BenuuuHa QV> MoXeT OblTb NMpeacTaBfieHa ornepaHaamu:
mapkepamu MD, MW, MB;
aHanorosebiM Bbixogom QAOT.
Katywiku:
o1 C 01C po C 32C: cyeTHble KaTyLUKW;
ot C 01D po C 32D: 3apaHve HanpaBfeHUs CYeTa: PA30MKHYTbIA KOHTaKT -
CYET BBEPX; 3aMKHYTbIA KOHTAKT — CYET BHWU3 (CUHOHWMBbI: MONOXUTENBHOE/OTpULIA-
TeNbHOE HanpasneHWE cyeTa, NO3UTUBHOE/ HEraTUBHOE);
ot C 01RE po C 32RE — cbpoc Tekyllero 3Ha4yeHus Ha HOJlb;
C 01SE C 32SE - yctaHOBKa HavaslbHOro 3Ha4yeHusi, nepeycTaHoBKa TekyLlle-
ro 3HayeHus.
KoHTakTbI:
ot C 010F po C 320F: Tekyllee 3HAa4YeHNE > YCTaBKW BEPXHEN BENNYVMHBI;
ot C 01FB po C 32FB: TekyLiee 3HayeHne < yCTaBkU HUXXHEN BENMNYUHBI;
ot C 01ZE po C 32ZE: Tekyuwias BennymHa paBHa Hynio;
ot C 01CY po C 32CY: npeBbilLeHne [OoNyCTUMOM BEANHNHBI U NepenonHe-
HWe cyeTymKa.
CoxpaHeHue TeKyLiero 3Ha4eHusi
CyeTHbIE pene MOryT MMETb PEXMM C COXPaHEHMEM TeKyLlero 3HadeHus. Homep
pene ¢ coxpaHeHneM MOXeT ObiTb BbidpaH B MeHto SYSTEM... RETENTION... Coxpa-
HEeHWe TeKyllero 3HadeHus TpebyeT 4 OonofHUTeNbHbIX Oalita namsatu. Y pene ¢
COXpaHEHMEM TeKyllas BeNMYMHA CoxpaHsieTcs npu nepexope m3 pexuma RUN B
pexum STOP, a Takxe npu OTKIIIOYEHUN NUTAHUS.
PaccmoTtpum npumep paboTbl cyetdmka Homep 20 B COOTBETCTBUM CO CXEMOM
COEAVHEHN, NPUBEAEHHON Ha puc. 6.14.

[H
4
o1
]
200F:
20FE
20ZE:
20CH:

FHEN N e e e

ala el Ro oo

STV D C
=

Puc. 6.14. MNMprumep cxeMbl COeOVHEHUI KaTyLeK U KOHTakToB cyeTymka C 20

JOunarpamma paboTbl cyeTynka npmeeneHa Ha puc. 6.15. Ha 11 ypoBHsax gnarpam-
Mbl 0603Ha4YeHO cnegyloLee.
BxopgHble curHasel, nogasaemsle Ha katywky C 20C.
YcTaBka BepxHero 3HadeHusi cqeta >SH.
MepeycTaHoBka Havana cyeta >SV.
YcTtaBka HUXHEro 3HadyeHust cyeta >SL.
CurHan Ha kaTywke nameHeHusi HanpaeneHus cyeta C 20D.
IOuarpamma pabotbl kaTywku C 20SE nepeycTaHOBKU CHeETYMKa.
CurHan Ha kartywke C 20RE 06HyneHusi cHeTymka.
Ouarpamma pabotbl koHTakta C 200F (npu OOCTUXEHUM YCTaBKW BEPXHEWN
BENNYMHbI >SH).

ONoOGaMON =
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9. [Ouwarpamma paboTbl koHTakTa C 20FB (Npyv OOCTUXEHUW YCTaBKU HUXKXHEWN
BENNYMHBI >SL).
10. Ouarpamma pab6oTbl koHTakTa C 20ZE (npu HYNneBOM COCTOSIHMM CHETYMKA).
11. Ouarpamma pabotbl koHTakTa C 20CY (Npy NepenosiHeHNn cyeTymka).
PaccmoTpum paboTy cyeTuMka Ha pasfiMuHbIX ydacTkax AvarpamMmmel
YyacTtok A
HavanbHOe nonoxeHwe cuyeTymka HyneBOE.
3amkHyT koHTakT C 20ZE, Bko4yeHO BbixogHoe pene QO3 (Tekywias Bennym-
Ha paBHa Hymio).
3amkHyT koHTakT C 20FB, BkntoyeHo BbixogHoe pene Q02 (Tekywias Bennym-
Ha MEHbLLE YCTaHOBMIEHHOrO ypoBHS >SL).
CYeTuMK HayYMHAET CYMTaTb UMMNYNbChl U TEKyLee 3HaYeHue yBeNMYMBaETCS;
KoHtakt C 20ZE pasmblkaeTcs, Bbiknodaetcs pene Q03.
KoHtakT C 20FB pa3mbikaeTcsi, Koraa Tekywas BENMYNHA CPABHAETCS C HUX-
Hen ycTtaBkon >SL, pene Q02 pa3mbikaeTtcs.
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Puc. 6.15. Anarpamma paboTbl cuetdnka C20
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YyacTtok B
CYeTunK CcuMTaeT B HaNpaBiEHNN BBEPX MU AOCTUraeT YCTaBKN BEPXHEN Benn-
YnHbI >SH.
KoHTakt C 200F 3ambikaeTcs, pene Q01 Bknioyaetcs.
YyacTtok C
KaTywka C 20SE kpaTkoBpeMeHHO B0o36yxaaetcs 1 koHTakt C 20SE 3ambl-
KaeTcs, 4TO NPMBOAUT K NMEPeyCTaHOBKE CYETYMKA HA HOBOE TekKylllee 3Ha4yeHue (Ho-
Bble HayasbHble ycnosus >SV).
KoHTakT C 200F pasmbikaeTcs, MOCKOJbKY BENMYMHA >SV 0Ka3blBAETCH MEHb-
we >SH, pene Q01 pasmbikaeTcs.
YyacTtok D
Mpu nopaye curHana Ha kaTtywky C 20D dopmupyloTcs ycnoeus cyeta B
obpaTHOM HanpaBneHun (BHU3). DTOT pexum cyeta OyoeT nponaosixaTbCs A0 Tex
nop, noka katywka C 20D Bo36yxaeHa.
[Mpn cpaBHMBaHUW C YCTaBKOW HUXXHEro 3HadeHust >SL 3aMblkaeTcs KOHTaKT
C 20FB, Bksntovaetcs pene Q02.
Yyactok E
Mpwn akTneBnpoBaHun katywkn C 20RE nponcxoamT cOpOC cHeTyYnKa Ha HOJb.
KoHTakt C 20ZE 3ambikaeTtcs, Bkntovaetcs pene QO03.
YyacTtok F
MpumMep HeNpepbIBHOMO cYeTa A0 MEPENOSIHEHUS CHETHMKA
CpabatbiBatoT KOHTaKTbl B COOTBETCTBMU C HanpasBieHVEM cyeTa (pa3mMbika-
totca C 20ZE, C 20FB, 3ambikaetcs C 200F).
TekyLLas BefMyMHa BbIXOAWT 3a Npenenbl AONYyCTUMOro 3HaYeHUs CHETYUKA.
3ambikaeTcst KoHTakT C 20CY. KoHTakT paboTaeT B MMMYSIbCHOM pexunme B
TaKT C NOCTyNaloLWMMN Ha BXOL, CUrHanaMm, COOTBETCTBEHHO B MMMY/IbCHOM peXume
paboTaet pene Q04 (puc.6.14)

6.2.6. BbicTpble CHETYMKU

Pene EASY800 comepXuT HECKOJSIbKO MoAynei, BbiNOJHAWMX GYHKUMN BbICT-
poro cyeta. 3T MOAyNM CBSI3aHbl HaMNPsIMylO C UMbPOBLIMU BXoAaMu. Takue cyeT-
4YMKM BCTPOEHBbI TONLKO B pene cepun EASYS..-DC..

BO3MOXHO BbINOSIHEHWE CREAyOWNX OYHKUWNA:

CHETYMKN HacTOThbl, n3mepeHune yactotbl CF...;

ObICTPbIE CYETYMKM, NOACYMTBIBaOWME BbicTpble curHansl CH...;

CYETYMKM WHKPEMEHTA BENINYUHBI, CHET [ABYXKAHANIbHON WMHKPEMEHTAaNIbHON
BEJINYMHBI KOOMPOBAHHbLIX curHanos Cl...

B kayecTtBe «ObICTPbIX» BXOLOB MPUMEHsIIOTCA undposble Bxoabl oT |1 go 14,
Llenn coenmHeHWs1 BbINOMHAIOTCS MO CREAYIOWMM NpaBuiam:
Kaxgpih Bxog, ... MOXET NPUMEHATLCA TONbKO ¢ anemeHTtamun CF, CH, unmetowm-
MW Ty Xe Hymepaumio. Ana nHkpemeHntansHoro wundgpartopa Cl ncnonedyetcs napa
BXO[0B:
11: CFO1 vnnn CHO1 wnn CIOT;
12: CFO2 nnn CHO2 wnun CIO1;
13: CFO3 wnu CHO3 unn CI02;
14: CFO4unn CHO4 nnun CI02.
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Hanpumep:
I11: 6bicTpbIN cyeTymk CHOT;
12: cyetumk yactoTtel CFO2;
13: nHkpemeHTanbHbIl Wndpartop, kaHan A CI02;
14: nHkpemeHTanbHbI Wndpatop, kaHan B CI02.

MpumeyaHune!

Mockonbky BXOA, MUCMOMb3YeTCs 4SS HECKOJNbKMX Lienein, 6yaet pabortartb cyeT-
YMK, UMSI KOTOPOrO yKa3aHo B CMUCKE 371eMEHTOB. Hanpumep, B cnucke anemMeHToB
B MeHtio FUNCTION RELAYS ykazaHo CHO1. Moatomy Tonbko CHO1 6yaeT nonyyaTb
npaBuibHYO0 MHOPMaLMIO, XOTS A0CTYN OT Bxoda |1 nmeeTcsa Ko BCeEM aneMeHTam
Clo1, CFO1, CHO1.

6.2.6.1. Cuyetumkm yacrtotbl (CF)

Tpebyemblin 06beEM namATM ons ogHoro moayns 40 GanT nnoc 4 Oaiita ons
KOHCTaHT BXOOHbIX BEJINYMH.

Pene EASY800 copepxut 4 cuetumka yactotel o1 CFO1 no CF04. CueTtumkn yac-
TOTbl NO3BONSAIOT N3MEPSTb YACTOTY CUIHANOB. Takke MOXHO YCTaHOBUTb BEPXHUN U
HWXHWIA Npedensl ON1s CPaBHEHUS BEINYMH.

Bxomamu GbICTPbIX CYETUYMKOB HACTOThI JOMKHBLI ObITb HEMOCPEACTBEHHO LMPPO-
Bble Bxogbl oT |1 oo 14.

KaTywku CF... cHETYMKOB HaCTOTbl UMEIOT HE3aBUCUMBIN LMK paboThl.

TpebGoBaHua K napamMeTpaMm WMNYJbCOB:

MakCMMyM U3MEPSIEMON HacToThbl 5 KILL;
MVHVUMYM U3MEPSIEMON 4acToThl 4 Iy,
CKBaXHOCTb MMNyNnbCoB 1/2.

MeTtoauka uamepeHus

BxogHble MMNynbCbl MOACYUTLIBAOTCA B TEYEHME OOHOM CEKyHAbl B HE3aBUCU-
MOM LMK/IEe OMpeaeneHns 4acToTbl. Pesynbtar namepeHus ycTaHaBnMBaeTCs Ha Bbl-
xone QV cooteetcTBylowero moayns CF...

Llenn cuyeTymka 4acToTbl

BxozHble uenu pacnpeaensioTcs creaylowmmM obpa3om:

11 aBnsetca Bxogom ansa cyetymka CFOT;
12 aBnseTcsa Bxogom ansa cuyetymka CFO2;
13 aBnsetcsa Bxogom ansa cyetymka CFO3;
14 aBnaeTca Bxogom ans cyetdmka CFO4.

YcTaHOBKa CYeT4YMKa 4acTOTbl B CXeMe COeAUHEHUNn

CyeTyMK 4acTOTbl YCTAHABIMBAETCH B CXEME COeAMHEHUNn B GOpMe KaTyllek u
KOHTaKkTOB. [1s npenoTBpalleHns NOXHbIX cpabaTbiBaHWA Kaxkaas KaTylika UCMoJb-
3yeTCs TONMbKO B OOHOW U3 uUenen cxembl. [pyuMep CXemMbl COEeOVHEHUS CYeTymnka
4YacToTbl NpMBEAEH Ha puc. 6.16.

I0s { CFEYEN
CFOfoF {af
CFUFE {q0e
CFOZE {aflsd

Puc. 6.16. Npumep CxeMbl COEOVMHEHMIN KaTyLLIEK U KOHTAKTOB cyeTymka YactoTel CFO1
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O6wuii BUA, gucnnes napameTpoB CYETYMKA 4acToThbl NpMBeneH Ha puc. 6.17.
Ha gucnnee n3obpaxeHsbi:
CFO1 — dyHKUMOHaNbHLIN MOAYNb — CHETYMK YaCTOTbl HOMep 1;
- - HeT JocTyna K napameTpam auvcrines;
>SH - ycTaHOBKAa BEPXHEWN BENMYMHbBI A1t CPaBHEHWUS MO YCIoBUIO ©onblue Wi pas-
HO TEKYLLEN BENUNYUHE;
>SL - yCcTaHOBKa HWXHEN BENWYMHBI O CPABHEHUS MO YCNOBMIO MEHbLUE U PaB-
HO TEKYLLEN BENMNYUHE;
QV> - Tekyllee 3HaveHne B pexume RUN.

CF D -
*SH
b=l
Q3

Puc. 6.17. O6wwmin BuA, oncnnes napameTpoB cyeTymka 4actoTbl CF

YcTaHaBnvMBaeMble Ha OUChiee 4acToTbl BBOOATCA B BuAe Lenoro yucna B Mep-
uax ot 0 go 5000, Hanpumep 1klMy = 1000.
PeXunm npeBbllIeHUs AONYCTUMbIX 3HA4Y€HU 4acToThl
TekyLliee 3Ha4YeHMe 4acTOTbl HE MOXET MpPeBbILLaTh A0MYCTUMbIE MakCUMasibHbIE
N MUHUMaJIbHbIE 3HAYEHUS.
Bxopbl cyetumka >SH n >SL moryT ObITb NpeacTaBeHbl CneaylowmMmn onepaH-
namu:
KOHCTaHTaMu;
mapkepamn MD, MW, MB;
aHanoroebiMu Bxogamu oT IAO1 o 1A04;
aHanoroebiM BbixogoMm QAOT;
TekyLen BenndnHon ...QV apyroro @yHKUMOHaNbHOr0 MOAYNS.
BbixogHasa BenuumHa QV> MOXeT ObITb NpeacTaBieHa onepaHaamu:
mapkepamn MD, MW, MB;
aHanoroebiM BbixogoMm QAOT.
KaTtywkn:
Ot CFO1EN po CFO4EN: paspelueHue cyeTa npoucxoguT mnpu nogade Ha
KaTyLlKy curHana.
KoHTakTbI:
ot CFO10F po CFO40F, TekyLias 4acToTa OOCTUIIA BEPXHErO YCTAHOBIEH-
HOrO 3HAYEHUS;
ot CFO1FB po CF04FB, TekyLlas YactoTa JOCTUMIAa HUXHEro YCTaHOBJIEHHO-
ro 3HayeHus;
ot CFO1ZE po CFO4ZE, TekyLuas 4acTtoTa paBHa HyJo.
CoxpaHeHue 3HavyeHus
CYeTuMK 4acToTbl HE COXpaHseT (GakTMYeckoe 3HaAYEeHME NPU NEPEXOOE B PEXMM
STOP unu npu OTKAOYEHUN NMUTaHWUSA, Tak Kak YacToTa AOJSXHa U3MEPSATbCA Henpe-
PbIBHO.
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BpemeHHas amarpamma paboTbl CHETYMKA YaCTOThl NpeacTaBneHa Ha puc. 6.18.
Ha cemu ypoBHsix amvarpaMmmbl n306paxkeHO COCTOSIHUE TakMX CUrHasoB.

1. CurHan Ha cyeTtHOM Bxoge | 01.

2. YcTaBka BEPXHEro 3HA4YeHMs 4acToTbl >SH.

3. YcTtaBka HMXHEro 3Ha4yeHust 4actoTbl >SL.

4. PaspelueHme Ha c4yeT yactotel CFO1EN, nogaeTcs oT koHTakTa Ha Bxoge | 05.

5. 3ambikaowmii koHTakT CFO10OF npu npeBbllEHNN YCTaBKM BEPXHErO 3HaYe-
HUSI 4aCTOThI.

6. 3ambikatowmin kKoHTakT CFO1FB npy yMEHbLUEHUM HaCTOTbl HUXE YCTABKN HUX-
HEro 3HayeHus.

7. 3amblkalowmin koHTakT CFO1ZE npun paBeHCTBE HYMO TEKYLLEN YacToThbl

(tg — nepmopn, N3MeEpPEHNs 4acToThl).

OOO0ONTaTannnmamo oo noomaomnnonnonn

t 1] ty fq fa |, 1a fy Iy

Puc. 6.18. Anarpamma pabotbl cyetdnka CFO1, (cm. cxemy puc. 6.15)

MosicHeHus1 kK paboTe cYeT4YMKa 4acTOTbl
M3mepeHna HauMHaloTCA Nocne No4ayn PaspeLualollero CMrHana Ha KaTyLiky
CFO1EN. N3mepeHHas BennymHa NOSBASETCS HA BbIXOAE CHETHYMKA YaCTOTbl C NEPUO-
[OM n3mepeHus 1 c.
KoHTakTbl cpabaTtbiBalOT B COOTBETCTBUN C U3MEPSEMOIN 4aCTOTON.
Ecnun paspewatowmii curdan CFO1EN CHSATb, TO BbIXOOHAs 4acTtoTa cyeTymka
YCTaHaBNNBAETCH B HOJb.
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6.2.6.2. BoicTpblie cueTunkmn (CH)

Tpebyemblin 06bEM MamMaTU ANs ogHOro moayns 52 6anTt nnaoc 4 6Ganta ons
KOHCTaHT BXOZHbIX BENNYMH.

EASY800 conepXuT YeTbipe ObICTPbIX, C ABYMS HANpaBieHUs MU cHeTa, cHeTynka
ot CHO1 go CHO4. Bxop, ObICTPOro cHeTynka HemocpeacTBeHHO CBA3aH C UMdPOBbIM
BX0OoM OT |1 no 4. BTn cyeT4MKM NO3BONSAIOT NOACHUTLIBATL COOLITUS, HE UMEtoLLne
LMKNIMYECKOro xapakrtepa. MoXHO ycTaHaBnMBaTb BEPXHUE W HUXHWME Mpenensbl Be-
JINYMHBI AN CPABHEHUSI C TEKYLLMM 3HavyeHneM. KoHTakTbl cpabaTbiBalOT B COOTBET-
CTBUWN C TEKYLWMM 3HaYeHneM. Bo3MOXxHa ycTaHOBKa HavanbHOM WM CTapTOBOM Be-
JINYMHBI, OT KOTOPOW HEOBXOOMMO HauyMHaTb cYEeT. CHETYMKU MMEIOT HEe3aBUCUMBbIN
umKn paboThbl.

YacTtoTa cuyeta u popma nmnynbca

MakcumanbHas Yactota cyeta mmnynbcoB coctaenaeT 5000 u. M3amepsiemble
curHasnbl JOJXKHbI OblTb MPSAMOYrOfbHON GOPMbI, CO CKBaXKHOCTbIO 1/2.

BxoaHble Lenu cYeTYUKOB

Homep BXOOHOI Lienu cyeTymka [OMXEH CTPOro COOTBETCTBOBATb HOMEPY CHETYMKA

11 cyeTHbI Bxog, Ana cyetdmka CHO1;
12 cyeTHbI BXoA, Ana cyetdmka CHO2;
13 cyeTHbIN BxoA, ona cyetymka CHOS;
14 cyeTHbIN BXOA Ana cyetdmka CHO4.

Ans npenoTBpalleHns HenpaBuiibHbIX cpabaTbiBaHUI KOHTakTOB Heobxoanmo
KaXaylo KaTyLIKy pene UCMoJfib30BaTb TONbKO B OOHOM LLENN CXeMbl. Takke oouH pas
MCMOJb3YITCS BXOOHbIE LIenu.

BbICTPLIN CHETYMK YCTAHABINMBAETCHA B CXEME COEAMHEHWNN B POPME HECKONBbKMX
KaTyllek U KOHTakToB. MNprMep cxeMbl BKIOYEHNS BbICTPOro cYeTYnKa NpuBEAEH Ha
puc. 6.19.

I s { CHOMEM
Ik { CHIMRE
In { CHOD.
I 0B { CHI{SE
CHO1OF ftaemn
CHOTFE {0
CHO1ZE: {ans
CHO{EY {eny

Puc. 6.19. Mpumep cxemMbl COEAMHEHUS KaTyLleK M KOHTAKTOB BbIcTporo cyetdnka CHO1

O6wwuin BUA, aucnnes napameTpoB cYeTyMka npeacTtaeneH Ha puc. 6.20. Ha guc-
nnee 0603HaYEHO:

CHO1 - Ha3BaHue 1 HoMmep PYHKLUMOHANILHOrO MOAYIS: ObICTPbI CYETYMK HOMeEp 1;

+ - nMeeTcs OOCTyn K napamMeTpam aucnnes;

>SH — BepxHee 3Ha4YeHME YCTAHOBNEHHOW BENNYMHBI (YCNOBUE CPABHEHUS: TEKY-
was BennymHa 6osblue WM paBHA YCTAHOBIEHHOM);

>SL — HMXHee 3Ha4YeHMe YCTaHOBIEHHOI BENIMYMHbLI (YCIIOBUE CPaBHEHUS: Teky-
Las BeNMYMHA MEHbLUE UM paBHa YCTAHOBNEHHONM);

>SV — yCTaHOBKa HavyasibHOro 3HAYEHUs BENMYUHBI (MEPEYCTaHOBKA);

QV> - Tekywas BennymHa cyetynka B pexunme RUN.
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CHI +
¥5H
¥EL
¥l
S

Puc. 6.20. O6wmin BUA aucnnes napameTpoB ObicTporo cyetymka CHO1

Pasmep uucna
Mogaynb onepupyeT ¢ yucnamu ot —2147483648 po 2147483647.
B cnyyae npeBbilleHNA JOMYCTUMOW BEJIN4UHbI
3amblkaeTcs koHTakT CH..CY.
Ha Bbixooe cyeTymka ycTaHaBNMBAETCS MOCNELHSS NpaBuiibHas BEMYMHA.
Bxopabl cyetumka >SH, >SL un >SV moryt 6biTb NpeacTaBfieHbl CreayowmnumMmm
onepaHaamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu ot |IA01 po 1A04;
aHanorosblM Bbixogom QAOT;
Tekylwen sennyanHon ...QV apyroro ¢pyHKUMOHANBLHOMO MOAYNS.
BbixopHas BenuuuHa QV> MoxeT 6blTb NpeacTaBneHa onepaHaamu:
mapkepamu MD, MW, MB;
aHanorosbiM Bbixogom QAO1.
Katywkun:
ot CHO1EN po CHO4EN: paspelleHne cyeta npoucxoauTt npu rnogadve Ha
KaTyLwKy curHana;
ot CHO1D pmo CHO04D: onpepeneHne HanpafieHUs cyeTa, He BKJIIOYEHHast
KaTylwika — BBEpX, BK/IIOYEHHAs KaTyllka — BHUS3;
ot CHO1RE po CHO4RE: ycTaHOBKa TEKyLLEro 3Ha4eHns B HOJb;
ot CHO1SE po CHO4SE: ycTtaHoBKa HavaslbHOro 3HayeHusl, nepeycrtaHoBKa
TekyLLero 3Ha4yeHus No HapacTalowemMy GPOoHTYy curHana.
KoHTakThI:
ot CFO10F po CFO40F, Tekyliee 3Ha4YeHne AOCTUII0O BEPXHErO YCTaHOB/EH-
HOrO 3HaYeHus;
ot CFO1FB po CF04FB, Tekyliee 3Ha4YeHne [OCTUMIO HUXHErO YCTaHOBEH-
HOrO 3Ha4eHwus;
ot CFO1ZE po CFO4ZE, Tekyliee 3Ha4YeHne paBHO HyNIO;
ot CHO1CY CHO4CY, nepenosiHeEHME CYETYMKA, TEKYLLEE 3HAYEHME MPEBbI-
CWUNIO [OMYCTUMYIO BENNYUHY.
CoxpaHeHue TeKyLiero 3Ha4yeHust
CueTHble penie MOryT UMEeTb PEXUM C COXPaHEHUEM TeKYLLEro 3HaveHus. Homep
pene ¢ coxpaHeHMeM MOXeT ObiTb BbiOpaH B MeHo SYSTEM... RETENTION... Coxpa-
HeHue Tekyllero 3HadeHus Tpebyet 4 Galita namsaTn. Y pene ¢ coxpaHeHUem Teky-
Was BenmMyMHa coxpaHsieTcs npu nepexone mn3d pexumma RUN B pexum STOP, a
TaKke Mnpu OTKNIOYEHUN MUTAHUS.
Mpwn 3anycke cyetynka B pexume RUN OH HaumHaeT paboTtaTb OT HYNIEBOro 3HaYEHUSs.
IOunarpamma paboTbl ObICTPOrO CYETYMKA MOSIHOCTLIO COOTBETCTBYET AnarpaMmme o0bIy-
HOro cyeTyuka, NpeacTaBsieHHol Ha puc. 6. 15.
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6.2.6.3. BbICTpbIA CYETYMK NPUPALLEHUS
KOAUPOBAHHOW Benu4uuHbl (cyeTymnk npupaweHus) (Cl)

Tpebyemblin 06beM namsaATM Ofis ogHoro moayns 52 GanT nntoc 4 GaiTta gns
KOHCTaHT BXOZHbIX BENYMH.

Pene EASY800 comepxuT gBa ObICTPbIX CHETYMKA NMPUpaLLEeHUs KOOVUpPOBaHHOM
BennyunHbl CI01 n CI02. B paHHOM cnydae KOAMPOBaHHas BENMYMHA 3TO ABE nocne-
[0BaTeNIbHOCTU MPSMOYIOfIbHBIX UMMYNIbCOB, CO CKBaXHOCTbIO 1/2, CABWHYTBIX MO
dase Ha 90 anekTpMyecknx rpagycoB. Takue UMMybChbl BbipabaTtbiBaloT, Hanpumep,
dOTO - MMMYNbCHbIE AATYMKN MPUPALLEHUS YIIIOBOrO NEPEMELLEHNS, YyCTaHaBnnBae-
Mble Ha Bany ABuratens UM UCMOJIHUTENbHOrO MexaHu3ama. Obliee KoOnMMyYecTBo
MMMNYNbCOB COOTBETCTBYET YrNOBOMY MepemMeLLeHuio Bana, a casur no ¢ase curHa-
0B B kaHanax A n B onpepenseTr HanpaeneHWe nepemMeLleHns (ecnu B kaHane A
curHan onepexaeT Ha 90 an. rpaa. curHan kaHana B, TO ABUXEHME NPOUCXOAMUT B
YCJIOBHOM MOJIOXMTENBHOM HarpaBieHun; ecnv curHan B kaHane B onepexaeT Ha
90 an. rpagycoB curHan kaHana A, TO B NPOTUBOMOJIOXHOM HanpasneHun). Hanpas-
JIEHVE BpALLEHNs ONpPenEensieTcs B pesie aBToMaTtUYeckn, Nno aHannay 4yepesoBaHus
HapacTaloLwmx 1 crnagalowmx GPoOHTOB UMMYIbCOB. Tak Xe aBTOMaTUYECKU B 3TOM
MOAYNE NPONCXOOUT U3MEHEHWNE HamnpaBneHns cyeta cyeTymka. MNpu ycnoBHom OBu-
XEHUN Brepen NMPOUCXOAUT CYMMMPOBAHWE UMMYSbCOB, MPU ABUXEHUW Ha3an —
Bbl4MTaHME UMMYAbCOB. OBLLEE KOMMYECTBO MOACHUTAHHBLIX MMMYNbCOB CHETYMKOM
0Ka3blBAETCS YOBOEHHbIM, Tak Kak OAWH W TOT Xe MPOMAEHHbIA NyTb dUKCUpyeTcs
MMnynbLcamMn 1 B KaHane A n B kaHasne B. B octanbHOM npuvHUMn JencTeus Mmoayns,
€ero napameTpbl U CXEMOTEXHMKA, aHaIorMyHbl PACCMOTPEHHOMY BbICTPOMY CHETYM-
Ky, n. 6.2.6.2. MOXHO yCTaHaBNMBaTb BEPXHUI N HUXHUI NPEdENn cyeTa onsg cpaBHe-
HWUS C TeKyLLEe BENNYMHON, a Takke cOpOC B HOJMb, HAYaNIbHOE 3HAYEHWE UK Nnepe-
YyCTaHOBKY Hayana cyeta. CyeTymk npuvpaileHusi paboTaeT no He3aBMCUMOMY LIMKITY.
MakcumanbHasa JactoTa cyeta 3 kIu,.

Bxoapl cyeTymka npucoeamHeHbl HENOCPEACTBEHHO K UMdpoBbIM Bxodam |1, 12,
13 n 14. PacnpepneneHne BXOAOB cnenytoLlee:

11 — cyeTHbIn BXOA, Ang cyeTymka ClO01, kaHan A;
12 — cyeTHbIN BXxOA Ang cyetymka Cl01, kaHan B;
I3 — cueTHbI BxOA, ona cyetymka Cl02, kaHan A;
14 — cyeTHbIM BXOA, Ans cyetymka Cl02, kaHan B.

B cxeme CoeamHEHUIN CHETYMK NPUPALLEHUIA yCTaHaBAMBaeTCcs B GOpMe KaTyLllek

1N KOHTakToB (puc. 6.21).

[ O L CIDPEM
[ Ok L CIDMRE
[ OF L CI0isE
CIDTOF L a0
CINFE Lgle
CIDtZE L@tz
CIOTCY L@y

Puc. 6.21. Cxema coeguHeHuii cyeTumka npupatleHuii Clo1

74



B Moeller

Katywkun:
ot CIO1EN po CIO2EN: pa3pelueHne Ha Havano CYeTa;
ot CIO1RE po CIO2RE: cbpoc TeKkyLlein BennYnHbl B HOSb;
ot CIO1SE po CIO2SE: nepeycTaHOBKa TEKYLLLEro 3HAYEHUS MO HapacTaloLe-
My GPOHTY curHana.
KoHTakThI:
ot CIO10OF po CI020F: Tekywiaa BenuymMHa 6osblue Uan paBHa YCTaHOB/EH-
HOMY BEPXHEMY 3HAYEHUIO;
ot CIO1FB po CIO2FB: Tekylwias BeNMYMHA MEHbLUE WX paBHA YCTAHOBEH-
HOMY HUXHEMY 3HAYEHUIO;
ot CIO1ZE po Cl 02ZE: Tekylwiee 3Ha4YeHNe paBHO HyJio;
ot CIO1CY po CI02CY: Tekywas BenmynHa NpeBbILAET A0MNYCTUMOE 3HAYEHME.
MapameTpbl CHETYMKA NPUPALLEHNS YCTAHABIMBAIOTCS C MOMOLLLIO Auchies na-
pameTpoB (puc. 6.22).

CIn +
*SH
»sL
»EL
G

Puc. 6.22. O6wumin BUA, aMcnnes napaMeTpoB cyeTynka npupatiexuii Clo1

Ha amncnnee nsobpaxeHsbi:
Cl01 - ycnoBHoe 0603Ha4YeHne 1 NMopsiaKOBbIM HOMEP MoAdyns cyeTyMka npupa-
LEeHNS;
+ - [ocTyn K napamMeTpam gucrnes;
>SH - BepxHsa ycTaBKka BENMYUHBI, Ot CPABHEHUS C TEKYLLUMM 3HAYEHUEM;
>SL - HWXHASA ycTaBka BENVYMHbI, O0J19 CPABHEHUSI C TEKYLUMM 3HAYEHUEM;
>SV - HavyanbHOe 3HaYeHue TeKyLLeWn BESIMYUHBI UM NepeyCcTaHOBKa;
QV> - BbIXOAHOE 3HavyeHne moayns B pexume RUN.
Bxoabl cyetunka >SH, >SL u >SV moryT 6biTb NpeacTaBneHbl CreayoLwmmm
onepangamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu oT IAO1 go 1A04;
aHanorosbiM BbixogoM QAO1;
TekyLle BennuuHon ...QV apyroro GyHKUMOHaNILHOrO MOZyNS.
BbeixogHas BenuuuHa QV> MoxeT OblTb NpeacTaBneHa onepaHoaMu:
mapkepamn MD, MW, MB;
aHanorosblM Bbixogom QAO1.
CoxpaHeHue TeKyLiero 3Ha4yeHus
CyeTHblEe pene MOryT UMETb PEXUM C COXPaHEHMEM TeKyLLero 3HadeHus. Homep
pene ¢ coxpaHeHMeM MOXeT ObiTb BbiOpaH B MeHio SYSTEM... RETENTION... Coxpa-
HEHME TekyLLero 3HaveHus TpebyeT 4 Galita namsaTn. Y pene ¢ COXPaHEHUEM TeKy-
aa BenuymHa coxpaHsetcs npu nepexone n3 pexuvma RUN B pexum STOP, a Takke
npv OTKIOYEHUN MUTAHUS.
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Ecnu pene 3anyckaetcs B pexxume RUN, onepauym HauMHaOTCS C HYNEBOro 3Ha-
YEHNs1 TEKYLLEN BENNYUHDI.

Ouarpamma paboTbl cHeTyMKa npupalleHnin npegcrasneHa Ha puc. 6.23. Ha 12
YPOBHSIX AmMarpammbl NpeacTaBieHbl:

1: IMNyNbCHbIE CUTHanNbI kaHana A;

2: MNyNbCHbIE CUrHanbl kaHana B;

3: BEPXHAS yCcTaBka TEKyLen BENNYUHbI >SH;

4: ycTaBka HavyanbHOro 3HAYEHUS N NepeycTaHOBKa TEKyLEero 3HadeHus >SV;

5: HUXHAS yCTaBKa TEKYLLEN BENUYUHBI >SL;

6: paspeweHue cyeta, katywka CIO1EN;

7: nepeycTaHoBKa TeKkyllero 3HadeHus, katywka CIO1SE;

8: kaTywka copoca Ha Hosib CIO1RE;

9: 3ambikatowmin koHTakT CIO1OF (Tekywee 3HayeHne paBHO wUnu Gosiblue BepxHel
yCTaBku);

10: 3ambikaowmin koHTakT CIO1FB (Tekyliee 3HaYeHne PaBHO UM MEHbLUE HUXHEN
yCTaBku);

11: 3ambikatowmii koHTakT CIO1ZE (Tekywiee 3Ha4YeHMe paBHO HYJSIO);
12: 3ambikaowmin koHTakT CIO1CY (Tekylwas BenmynHa npesbicuna AonycTMMoe 3Ha-
yeHue).
YyacTtok A
Ha katywky CIO1EN nopaH curHan, paspeLuarowmii cHeT.
Mimnynbcbl B kaHane A onepexatoT Ha 90 an. rpag. umnynbChbl B kaHane B,
4YTO MPOMCXOAMT MPU BpaLLEHMM UMMYSIbCHOrO Jatyvka Brnepes,.
MpeTt noacyeT MMNynbCOB B MPSIMOM HarnpasiieHMM, 3aMblKaeTCsl KOHTaKT
CIO1FB.
Tekyluas BeNnYMHa NpeBbILLaeT HUXKHIOW ycTaBky, koHTakT CIO1FB pa3mbikaeTcs.
Tekywaa BennymMHa OOCTUraeT BepxHen yctaBku, 3amblkaetcs CI010F.

'moaon .1
1

M |

.
Lt y:

Puc. 6.23. Anarpamma pabotbl cyetdnka CI01, cm. cxemy puc. 6.20
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YyacTtok B
Cpsur no dase mexay umnynbcamm kaHanos A n B namenHuncs Ha npoTmMBo-
MOJNIOXHBIN, YTO CBUOETENLCTBYET O BPALLEHUN UMMYIbCHOMO AaTynka Hasan,.
ABTOMaATUYECKN N3MEHSIETCS HanpasBieHne CYeTa MMMYbCOoB.
TekyLlas BefMYMHA Ha BbIXOOE CHETYMKA YMEHbLUAETCS, JOCTUIAET BEPXHEWN
yctaBkn 1 koHTakT CI0O10F pa3ambikaeTcs.
Yyactok C
MpY yMEHbLLEHWUN BENNYUHBI HA BbIXOAE CHETYMKA OO HUXKHEN YCTaBKM BHOBb
3amblkaeTcs koHTakT CIO1FB.
CurHan paspelleHusi cHeTa CTaHOBUTCS PaBHbIM HysO. Tekyllee 3HayYeHue
paBHO HyJO.

Yyactkmu D, E, F
BHOBb BKJIIOYAETCS pas3peLleHne cyeTa.
Mpw BkntodeHnn katywkm CI0O1SE npoucxoamT nepeyctaHoBKa cyeTymka no
nepegHemy GpOHTY curHana.
BkntoueHme katywkmn CIO1RE npmBoguT K cOpOCY cyHeTymMka Ha HoMb, cpaba-
TbiBaeT koHTakT CIO1ZE.
Mpwn HeorpaHWYeHHOM POCTE YMcna UMMYNbCOB HACTYMNaeT NepPenosiHEHNE CYET-
ymka n 3amblkaeTcsa koHTakT CIO1CY.

6.2.7. Undposon komnapatop (CP)

Tpebyemblii 06beM namsaTn ons ogHoro moayns 32 Garita nmoc 4 Ganta ons
KOHCTAHT BXOAHbIX BEJINHUH.

Pene EASY800 comepxut 32 moayns ¢ pyHKumen komnapaTopa.

C nomoLLbio KOMMApaToOpOB MOXHO CPaBHUBATb APYr C APYrOM MOCTOSIHHbIE U
nepeMeHHble BeNnyMHbL. Jucnnein napaMeTpoB KoMnapaTopa BbirSauUT Cleayowmm
obpas3om (puc. 6.24).

CFoe +
+I
kR Y-

Puc. 6.24. O6wuin BuA, amcnnes napaMmeTpoB komnapatopa CP02

Ha omncnnee nsobpaxeHsbi:
CP02 - ycnoBHoe 00603HayYeHVEe M HOMep KoMMaparTopa;
+ - gocTyn K napameTpam AuCTiies;
>|1 — nepsas cpaBHMBaeMas BENYUHA;
>|2 - BTOpas cpaBHMBaeMasi BENNYMHA.
Bxogbl komnapatopa >l1 n >12 moryt OblTb NpeacTaBfiEHbl CleayloLwnuMm
onepaHaamu:
KOHCTaHTamu;
Mapkepamu MD, MW, MB;
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aHanoroebiMu Bxogamu oT IAO1 o 1A04;
aHanoroebiM BbixogoMm QAOT;
TekyLen BenmunHol ...QV apyroro @yHKUMOHaNbHOro MOAYIS.

B cxeme coegmHeHui KoMnapaTtop He MMeeT KaTyllek, a pe3ynbTatoM ero newn-
CTBUS SIBNIIETCS 3aMblKaHMe OOHOro U3 CleaylowwmxX KOHTaKTOB.
KoHTakTbl KOMNapaTtopa:
oT CPO1LT mo CP32LT, (MeHblUe, Yem). KOHTakT 3aMblkaeTcsl, ecnu nepsas
CcpaBHMBaemasi BenmymHa >l1 MeHblue BTOPOM CPaBHUBAEMOWN BENUYUHBLI >l;
ot CPO1EQ po CP32EQ, (paBHO). KOHTaKT 3aMblkaeTcsl, ecnu nepeas cpas-
HMBaemas BenmyMHa >11 paBHa BTOPOW CpaBHMBaAEMON BennyunHe >|2;
ot CPO1GT po CP32GT, (6osnblie, Yem). KOHTakT 3amblkaeTcs, ecnv nepeas
cpaBHMBaeMasi BennynHa >l1 6onblue BTOPOW CpaBHMBAEMOW BENUYUHBLI >12.

MprMep BkOYEHMS KoMMapaTopa B CXeMe CoeavHeHuii npveeneH Ha puc. 6.25.

CRIELT ol
CPIZER FRC T
CP3IzaT LR‘ 2N

R @ 02

Puc. 6.25. MNpumep cxembl coeavHeHUI KOHTakToB komnapaTtopa CP32

Cxema paboTtaeT cnegyiowmm obpa3om. Ecnu nepsasi BenMyMHa MeHbLUE BTO-
pon, To 3amblkaeTcs koHTakT CP32LT, BkioyaeTcs BoixogHoe pene Q01 n ctaHoBUT-
ca Ha 3awenky (S). MNpu paBeHCTBE ABYX BENMYMH BK/IIOYAETCS M CTAHOBUTCS Ha
3awenky BTopoe BbixogHoe pene Q02. Ecnn nepsas BENMYMHA MPEBLILLAET BTOPYIO,
TO 3awenku cHumarTca (R) n 06a BbIXOOHBIX pene OTKIYaoTCS.

6.2.8. Moaynb BbiBOAA TekcTta (D)

Mopaynb BeiBOga TekcTa TpebyeT 156 6aiT namartu.

Pene EASY800 nos3sonsieT BbIBOAMTbL Ha Aucnnen 32 TekcTa, ONpefesieHHbIX
nosb3osaTesnieM. Buay CnoxHocTn 1 TPyAOEeMKOCTU «Py4HOro» BBOOA TEKCTOB, TEKC-
Tbl MOTYT ObiTb OTPeaakTUPOBaHbl TONLKO B pepaktope EASY-SOFT. CoxpaHsioTcs
TekcTbl B daiinax EASY-SOFT *e60 wnm B mMopynax namatn EASY-M-256K pnq
EASY800. Mogynb TekcTa MMeeT OfHY KaTyLlKy U OOVUH KOHTAaKT.

KaTtywikn

Ot DO1EN po D32EN paspelueHne ans TeKCTOBOro mopyng. Karywke moryt
ObITb NMPUAaHbI CBOMCTBA PeJie C 3allenkon (pyHkumm S n R).

KoHTakThl

O1 D01Q1 po D32Q1, BkIIOYEHME TEKCTOBOrO MOAYNS (BbIBOA, TEKCTA HA ANCMIEN).

Avcnnen

Ha gncnnee MoxHO n300pasunTb TEKCT, COCTOSALLMIA N3 64 3HAKOB, Pa3MELLEHHbIX
B 4-x CTpokax no 16 3HAKOB B KaXAOMN.

NMepemeHHble

B TekcT MoryT ObiTb BCTaBMEHbl B NI0OOM XENaeMOM MECTE pPasfiyHbie nepe-
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MEHHbIE, TakMe KakK Tekyllee 3HavyeHWe BennyYuHbl yHKLMOHANbLHOro 61oka, oTcyeT
BPEMEHN pene C BbIAEPXKOW BPEMEHU, TeKyLlee YNCAO CHeTYnKa MMNynbLcoB. Bo3-
MOXEH BbIBOA, AaTbl U BPEMEHU. [nMHA NEepeEMEHHON MOXET cocTaBnatb 4, 7 u 11
nosvumii. MNpu Gonbllen OAnMHe NepemMeHHast MOXeT OblTb MokasaHa HenpasBWIIbHO
WM He nokasaHa.
dyHKUMOHUpPOBaHUE
KaTtywika paspelueHus tekctosoro moayns D...EN B cxeme coeavHeHuin Bkova-
€TCS KOHTaKTOM pene — mapkepa M. lMNMpu akTnemnposaHmm Tekcta B pexvme RUN, oH
BO3HMKAET Ha Aucnee Kaxable 4 cekyHabl. ITOT NPOLLECC aBTOMATUYECKN MOBTOPS-
eTce A0 Tex nop, noka:
He BypeT nepexoaa B pexum STOP;
He OyaeT BKJIIOYEH Kakon-nnbo Apyron TekcT;
He BbIKIIOYUTCS NUTaHWe pene;
kHonkamu OK mnn DEL + ALT He Oyaet BbiGpaH nepexopn K MeHIo;
Ha kaTtywky RD...EN He OGyneTt nogaH curHan c6poca.
BBopa TekcTa
Bo3moxeH BBOA, Bcex aneMeHToB Tekcta u3 cnucka ASCII:
ABCDEFGHIJKLMNOPQRSTUVWXY Z
abcdefghijklmnopgrstuvwxy z
'Y #8%&()*+,-./01234567809.
Mpumepbl BbIBOAA TeEKCTa NpeacTaBfieHbl Ha puc. 6.26.

BUAMTITY TEMPERATURE FUSE FAULT
BTY: ooye oJT  ~010 DEA&
TCOUNTING! IMN  +018 DEG HOUSE 1
HEATING FRILED!
a 6 B

Puc. 6. 26. Mpumepbl TEKCTOBbLIX COOBLLEHWNI
a. Tekyllas BeNUYMHA cyeTHuKa.
6. AHanoroeas BenvuMHa, MacluTabupoBaHHas Kak Tekyllas Temnepatypa.
B. CooluieHne o cpabaTbiBaHUN NPESOXPaHUTENS.

6.2.9. Mopgynb paHHbix (DB)

Tpebyemblii 06bEM NamMATM oas ogHoro moayns 36 GanT naoc 4 Gaiita gns
KOHCTaHT BXOZHbIX BENYUH.

Moaynb AaHHbIX MO3BONSIET COXPaHATb BbIOPAHHYIO BENUYMHY. YCTaHOBNEHHbIE
Ons GYHKUMOHANBHOrO MOAYNS BENNYMHBI MOTYT OblITb COXpPaHeHbI, Hanpumep C 1c-
Nnosib30BaHNEM ClIeaytoLen CXxeMbl coegnHeHuii (puc. 6.27).

GToet L DETET
DEfER S D DEEM

Puc. 6.27. YctaHoBka moaynst gaHHelx DB16 B cxeme coepuHeHui
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B moaynb paHHbix DB16T nHdpopmaumsa nocTtynaeTr npu 3amMblkaHUWM KOHTakTa
GT01Q1 (KkoHTakT BbIOOPKU AaHHbIX M3 UHDOPMAaUMOHHOM ceTu). KoHTakT moayns
haHHbix DB16Q1 nepepaer nHdopmaumio B Moaynb BbiBoga Tekcta SDO2EN, roe
OHa 3anomuHaeTcs (kaTywka D02 ycTtaHaBnMBaeTCHa Ha 3allenky S).

O6wwuii BUA, gucnnes napameTpoB MOAY/s AaHHbIX NpeacTaBnieH Ha puc. 6.28.

DE1E +
*I1
B

Puc. 6.28. ducnneii napameTpoB Moayns aaHHbix DB16

Ha gucnnee nsobpaxeHsi:
DB16 — ycnoBHoe 0603HayYeHne 1 HoMep MoAyns AaHHbIx (o1 DBO1 no DB32)
>|1 - BXxOoOHasa BeNUYMHa;
QV> - Tekyllee 3HayeHve.
Bxop >I1 MoXeT ObiTb NPEeACTaBNeH Crnenylowy My onepaHgamu:
KoHcTaHTamu;
Mapkepamn MD, MW, MB;
AHanorosbiMu Bxogamu oT 1A01 no 1A04;
AHanoroebiM BbixogoMm QAOT;
TekyLwien BenmumHol ...QV apyroro GyHKUMOHANbHOro MOAyns.
BbixogHasa BenuuumHa QV> MOXeT ObITb NpeacTaBiieHa onepaHaamu:
mapkepamu MD, MW, MB;
aHanoroBblM BbixogoM QAO1.
KaTtywkn
Ot DBO1T_ po DB32T_ npuvHumaioT nHdopmaumio oT Bxoga >I1 no Hapactato-
wemy GPOHTY curHana.
KoHTakTbl
3amblikaowme koHTakTel oT DBO1Q1 po DB32Q1
CoxpaHeHue TeKyLiero 3HadyeHus
Mopaynb [aHHbIX MOXET MMETb PEXMM C COXPaHEHMEM TeKyLLero 3HadeHus. ns
3TOr0 OH JOJIXEH ObITb BblaeneH B MeHio SYSTEM... RETENTION...

BenununHa nepepaetcsa ot Bxoga >l1 Ha Bbixog QV> TONbKO MO HapacTaloLlemMy
dpoHTY BxogHOro onepaHpa. BeixogHas BennumnHa DB..QV coxpaHsieT cBoe 3Hade-
HWe, Noka He NPOM30NAEeT HOBas 3anuchb

6.2.10. Mogynb nony4yeHnsa uipopmauum (GT)

Ons pabotel moaoyns GT Tpebyetcs 28 GanT namatn. OH npegHasHayeH Ons
nosydeHus nHbdopmauum 13 cetn. Moaynb No3BonsieT BbIGOPOYHO YnUTATb (MPUHK-
MaTb) OaHHble 06bemMoM A0 32 6UT M3 MHGOPMALMOHHON ceTn. Moaynb nonyyaet
[aHHble, KOTOpble caenana AOCTYMHLIMU Apyras CTaHuysa B UHPOPMAaUMOHHOW CeTu
nocpeacTsom moayns PT.
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Ha puc. 6.29. npeacrtasneHa cxema nepepadv AaHHbix o1 moayna GT k moaynto
OaHHbIX DB.

aToiad [ DE1ET

Puc. 6.29. Cxema coeguHeHus ona nepepadn nHdopmaumm ot Moayns
GETO1 k mogynio coxpaHeHuns aaHHbix DB16

Ha puc. 6.30. nokasaHa TunoBasi CTPYKTypa MapamMeTpoB MOAyAs MOJyYeHus
nHpopmaumn.

GT0f 02 20 +
[

Puc. 6.30. Oucnner napaMeTpoB MOAyns nonyyYeHus aaHHbix GT.

Ha amncnnee nsobpaxeHsbi:
GTO01 — YcnoBHoe 0003HAYEHME U MOPSAKOBLIA HOMEDP MOAYIS;
+ - [ocTyn K napameTpam aucnnes;
02 - HOomep cTaHumMM OT KOTOPOW Mockinaerca BennynHa (ot 01 go 08);
20 - nocbinaemsiin anemeHT (PT20) ctaHummn, koTopas nocbuiaet (ot PTO1 go PT32);
QV> - Tekywlas BENMYMHA, NMOJlyYeHHAs N3 CETU.
Moaynb GT He MMEeEeT KaTyLiKn 1 NPEACTaBNASETCA B CXEME COEOVUHEHWUI TOJIbKO
KOHTaKTOM.
KoHTakTbl
Ot GT01Q1 po GT32Q1 - 3ambikaowmi koHTakT GT..Q1 3amblkaeTcs, ecnu B
MOZy/ie NpeacTaBieHa HOBas BENYMHA, MOJSyYEHHAs U3 CETU.
Bbixop,
BeixogHas BenuuuHa QV> MOXeT ObiTb NPeAcTaBieHa CneayolwmMmn onepaHaamu:
Mapkepamn MD, MW, MB;
AHanorosbiM Bbixogom QAO1.

6.2.11. Taiimepsl

Pene EASY800 o6opynoBaHO Yacamu C peasibHbIM OTCHETOM BPEMEHU, KOTopble
MOXHO MPUMEHATb B CXemMax coeauHeHus ons GOopMUpOBaHMS PasfiMyHOro poaa
TaNMepOoB, HaNpPUMep TakuX, Kak CEMUAOHEBHbLIA (HageNbHbI) TanMep U ABeHagua-
TUMeECSYHbIN (rogoBoit) Taimep. Becero numeetcs 128 mopnyneli BpeMeHu, B TOM YUC-
ne 32 cemMuaHEBHbIX (HepesbHbIX) Tanmepa, 32 ABeHaAUATMMECSHYHbIX (FroO0BbIX)
Talimepa, 32 pene BpemMeHu.
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6.2.11.1. CemunpHeBHbI (HepenbHbil) Taimep (HW)

[Ons paboTbl ceMuaHeBHOro Tanmepa TpedyeTtca 48 Gant namaTu.

Bo3moxHO ncnonb3osaHme 32 ceMnaHeBHbIx Tanmepos oT HW01 go HW32. Kax-
ObIn Tanmep nmeet 4 kaHana (A, B, C, D), KOTOpble MOXHO NPUMEHSATb AN YETbIPEX
BKJIIOYEHUA UM OTKIOYEHN. KaHanbl ycTaHaBAMBAKOTCS B napameTpax aucrses.
Talimep MMeeT pe3epBHyl0 BaTapeto NuTaHusl, B pesynbTtaTte Yero oH 6yaet B pabo-
4YeM COCTOSIHUM, JaXe B CllyYae MCYE3HOBEHMWS MUTaHUS, XOTS KOHTaKTbl pene He
OynyT nepeknoyatbes. Korpa taliMep OTCOEAVHSIETCS OT MCTOYHMKA MUTaHUS, ero
KOHTaKTbl OCTalOTCS1 PA30MKHYTbIMMU.

Tanmep He MMEET KaTyLlKu WU NPEeACTaBNSETCA B CXEME COEANHEHWU B dopme
KoHTakta HW..Q1 (puc. 6.37).

HIE i faed

Puc. 6.31. Cxema Bkto4eHus koHTakta HW14Q1 B cxeme coeamHeHuin

[ucnnein HACTPOIKM NapamMeTPoOB CEMUOHEBHOIO TalMepa NpeacTaBieH Ha puc. 6.32.
Ha pncnnee nsobpaxeHsbi:
HW14 — moaynb ceMngHeBHOro Tammepa Homep 14;
A - kaHan A;
+ - JOCTyn K AMCMIE0 NapaMeTpPoB;
>DY1 - pgeHb 1;
>DY2 - geHb 2;
>ON - Bpems BKJIIOYEHUS;
>OFF — BpeMsl BbIK/IIOYEHUS.
Kananbi
Mmetoteca 4 kaHana HacTponku Bpemenu: A, B, C, D. Hactpoinku Talimepa B
KaXAO0M M3 KaHaIOB BO3OENCTBYIOT HA OOWH U TOT XK€ KOHTaKT. 3TO NMO3BONSET CO-
3[aBaTb CJIOXHblE HeAeNbHble rpaduky Unn guarpamMmbl paboTbl TaiMepa.

HitYy A +
0
o
0K
HIFF

Puc. 6.32. nucnneii napameTpoB CEMUAHEBHOro Tanmepa HW14

AeHb 1 u OeHb 2

3apaetcsa nobor nepuog BpeMeHn oT aHa 1 4o OHa 2, Hanpumep, oT noHeaenb-
HWKa OO0 MATHULUBI. B Kaxablli U3 yka3aHHbIX AHen ByayT npoucxXoomTb BKIIOYEHUS U
BbIK/IIOYEHWNSI KOHTaKTa B 3a4aHHOe BpeMsi. MOXHO yka3aTb TOJIbKO OAUH AeHb. Bknio-
YeHune 1 oTKYeHNe ByaeT NPOM3BOANTLCS TONbKO B OAMH 33[aHHbIN AeHb Heaenu,
B 3aAaHHoe BpeMsi. YCnoBHble 0003Ha4YeHUs1 OHel Hepenu:
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MO - monday,

noHenenbHK;

TU - tuesday, BTOpPHWUK;

WE - wednesday, cpeaa;

TH - thursday, u4eTtBepr;

FR - friday, natHuua;

SA - saturday, cy660Ta;

SU - sunday, BOCKpEeCeHbe.
Bpemsa (4acbl, MUHYTbI)

Ot 00:00 po 23:59.
KoHTakTbl

Ot HW01Q1 po HW32Q1.
PaccMoTpyM HacTpoliky CEMUAHEBHOrO TaiMepa Ha Cnenyrwmx npumMmepax.
Mpumep 1 (puc. 6.33). YnpaBneHme BKIIOYEHNEM OEXYPHOro OCBELLEHMS oduca

B paboune OHu Hepenw.

Hwet A
*0¥1 MO
*0¥E FR
*0M  DE:3D
»OFF 09:30

+

HuEi B
01 MO
:OYE FR
*OM 17:00

»OFF 22:30

B Moeller

Puc. 6.33. Qucnnen HacTponku napameTtpoB Tanmepa HWO1 ons npumepa 1.

Ouarpamma pabotbl koHTakta HW01Q1 Taiimepa HWO1:

C NOHedeNbHUKa Mo NATHULY BKJIOYATb, Hanpumep, OCBeLLEHNE yTpoMm ¢ 6:30

no 9:30;

C NoHeaenbH1Ka No NATHULY BK/OYaTb OcBelleHne Bedepom ¢ 17:00 oo 23:30.
Mpumep 2 (puc. 6.34). YnpasneHne BKIIOYEHNEM AEXYPHOrO OCBeLLeHMs odurca
B BbIXOJHbIE OHW HEJEnu.

Ouarpamma pabotbl koHTakta HW02Q1 Taiimepa HWO02:

HWEZ A
0 FR
»OYE
POMO1E:DD
FOFF

+

HWLZ B
o

»OY2 MO
»OM

FOFF DE: 00

Puc. 6.34. Qucnneii HacTpoiikn napameTpoB Tarimepa HWO02 ons npumepa 2.

BKJIIOYMTb OCBeLleHne B natHuuy B 16:00;

BbIK/IIOYUTL OcBeLlleHne B noHeaenbHuk B 06:00.
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Mpumep 3 (puc. 6.35). Cnyyan, ecnu BPeEMS BbIK/IIOHEHUS 3302ETCHA pPaHbLue
BPEMEHW BKIIOYEHUSI.

HWE3 0 +
o1 MO

rovd
¥oMoo22:00
FOFF 06:00

Puc. 6.35. lucnneir HacTpoiky napameTpoB Taiimepa HWO3 ans npumepa 3

Ouarpamma paboTbl koHTakta HW03Q1 Taimepa HWO3:
BKJIIOYMTb KOHTaKT B NoHepesnbHuk B 22:00;
B Cjlydae, eciv BbIKJIIOYEHME 33aHO paHblUe BKJIYEHUS, Kak ykasaHo Ha
oucnnee puc. 6.34, TO BbIK/IIOYEHNE MPOUCXOOUT HA ClEnyLMiA OEHb, TO €CTb BO
BTOPHUK, B 06:00.

Mpumep 4 (puc. 6.36). Cnyyait NepekpbITUS 3a4aHHOMO BPEMEHMU.

HUIY A + [|HWEY B T
¥ MO oHTd
ove UE Ova WE

YoM 1E: 00 oM 10000
OFF 22:01 FOFF 00:80

Puc. 6.36. Aucnneir HacTpoiiku napameTpoB Taimepa HW04 gns npumepa 4

MepekpbiTe BPEMEHN COCTOUT B CIIEAyioLLEM:

BknioueHne

Mo kaHany A B 16:00 ¢ noHegenbHVKa NoO cpeay.

Mo kaHany B B 10:00 BO BTOPHUK 1 cpeay.

BbiknioueHune

Mo kaHany A B 22:00 ¢ noHenesbHMKa NO cpeay.

Mo kaHany B B 00:00 BO BTOPHUK 1 Cpeay.

B atom cnyy4ae m BKIIOYEHME W BbIK/IIOYEHME BbLINOMHAETCS MO TOMY KaHasy, B
KOTOPOM curHan GopMupyeTcs paHbLue.

B paHHOM cnyyae B NOHeAEeNbHUK BKlOYeHMEe npomcxoauT B 16:00 1 oTknoYeHne
B 22:00, a BO BTOpPHWK 1 B cpeay BKo4eHne npovicxoant B 10:00, a oTkno4eHve B
22:00.

Mpumeuanmne. dusmyeckn Bpems 24:00 n 00:00 MOXHO paccmaTtpuBaTb Kak
OfHO U TO e Bpemsi. Ho B nporpammHoli dopme Bpems 24:00 COOTBETCTBYET KOHLLY
oHs, a 00:00 Havany cnepytowero aHs. MNoatomy B kaHane B cneposano Obl ycTaHo-
BUTb Bpems oTkmodeHuns 24:00 smecto 00:00. Ho, 6narogaps npasuny, U3N0XEHHO-
My B npumepe 3, owmnbku He npoucxoauT. Cm. Takke npumep 6.
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Mpumep 5 (puc. 6.37). Cnyyaii OTKIIOYEHNS NUTAHMUS

HIAS A + [HWES B +

0¥ Mo O MO

oy sd roNa sl

YOFF 15:08 ¥oMo o12:08
FOFF 18:018

Puc. 6.37. Jucnnei HacTponku napameTpoB Tanmepa HWO5 gns npumepa 5

Taiimep HWO05 HacTpoeH cneayowmm obpasom. Mo kaHany B Bo Bce aHM Hepenm
BkstoyaTe B 12:00 n Bbikmoyatb B 18:00. Mo kaHany A OTK/lOYEHME B 3TU Xe OHU
npoucxoamT B 16:00, To ecTb dakTnyeckoe oTknoyeHne yaet npovexoamnts B 16:00.

Honyctnm, aHeprusa otcytcteoBana ¢ 15:00 no 17:00. Mpwn OoTCYTCTBMMN SHEPrUM
BCE WCMONHUTENbHBIE PEne BbikoyaloTes, U, koraa B 17:00 nutaHve BOcCTaHaBn-
BaETCsl, OHU OCTAIOTCH BbIK/IIOYEHHLIMW, B COOTBETCTBUN C 3a4aHHbLIM afirOPUTMOM
(No nporpamMme BbIKNIOYEHNE YXe cocTosnock B 16:00).

Takum 06pa3oM, Npu OTKIIIOYEHUWN NUTAHWS BCE KOHTaKTbl NEPEXOAAT B HOPMaslb-
HOEe COCTOsiHME, B JAHHOM CJlydae pasOMKHYTOe, a Mpu BOCCTaHOBNEHWUM MUTaHUS
TalMep ycTaHaBNMBAET MOJSIOXKEHNE KOHTAKTOB B COOTBETCTBME C 3a4aHHOM Mpo-
rpaMmmor Ha AaHHOE BPEMS.

Mpumep 6 (puc. 6.38). 3agaHne BKIOYEHUS HA CYTKW.
BkntoyeHne npoucxoamt B 00:00 B noHepenbHuk n otkaodeHne B 00:00 Bo
BTOPHMIK.

HI2E A + ||HW2E B +
HO¥Y MO o

rova oveTu

oMo 0008 *oM

FOFF FOFF 08:01

Puc. 6.38. Oucnnen HacTponku napameTpoB Tanmepa HW20 gnsa npumepa 6

6.2.11.2. ABeHaguaTumecsyHbin (rogosoi) Taimep (HY)

[ns paboTbl roooBoro Tanmepa Tpedyetca 52 Ganita namsTu.

EASY800 copepxut 32 gBeHaguatMMecsayHbix (rogoBbix) Tarimepa ot HYO1 mo
HY32. UmetoTca 4 kaHana HacTponkn Bpemenu: A, B, C, D. Hactpownkun Taiimepa B
KaXAOM M3 KaHanoB BO3[ENCTBYIOT HA OOMH U TOT Xe KOHTakT. 3TO MO3BONSET CO-
30aBaTb CAOXHbIE rOAOBble rpadukn unm guarpammbl paboTbl TamMepa. YcTaHOB-
NEeHHblE BPEMS M JaTa C NOMOLLbi0 BaTapen COXpPaHAoTCS MPU OTKIIOYEHUN NMUTAHUS.
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MpwY OTKNIIOYEHUN MUTAHUS KOHTaKTbl TAMMEPOB OCTAIOTCH PA30MKHYTLIMU, @ Npu ero
BOCCTaHOBJIEHM YCTaHaBNUBAIOTCS B MOJIOXEHNE, COOTBETCTBYIOLLEE MpPOrpaMme U
TeKyLLEMY BPEMEHW.

[opoBOI TaMeEp B CXeME COeaAVHEHMIA UCMNONb3YETCS B hopme KoHTakTa (puc.6.39).

HY30Q1 {SQos

Puc. 6.39. BkntoyeHue koHTakta HY30Q1 B cxeme coeauHeHwui

Kontakt HY30Q1 BO3AENCTBYET Ha BLIXOAHOE PEfne C MEXaHUYECKON 3aLlenkon.
[ucnneli napameTpoB TaiMepa npencTtaBneH Ha puc. 6.40.

Hvil E +
*0m
*0FF

Puc. 6.40. ucnnel HacTporkM napameTpoB rogoBsoro Tanmepa HY30

Ha gucnnee n3obpaxeHsbi:
HY30 - ycnoBHoe 0603Ha4YeHMe U HoMep ro4OBOro TaliMepa;
B - kaHan Talhimepa;
+ - [oCTyn K napameTpam aucnnes;
>ON - BK/IIOYEHME B 33[laHHOE BPEMS;
>OF - BbIK/IlOYEHNE B 3aaHHOE BPEMSI.
KonTtakTtbl. OT HYO1Q1 oo HY32Q1.
dopma 3anucu pathbl.
JeHb. Mecsu. MNog. Hanpumep: 13.11.06 — cootBeTcTBYeT 13 HOs1GpsA 2006 r.
BkntoyeHne n BbikNlo4EHWE rogoBoro Tanmepa npomvcxoant B 00:00 yacos ycTa-
HOBNEHHOWM AaThbl.
MpaBuna ycTtaHOBKM AaTbl
Bpems BklOUYeHUs TariMepa He MOXeT OblTb M03)Ke BPEMEHU BbiK/oYeHus. B
noaobHbIX Crydasix roaoBol TamMep He GYHKUMOHUPYET.
Jata MoxeT ObITb BBeAeHa B [ABYX KaHanax TaliMepa, B OQHOM KaHane ans
BKJIIOYEHUS, B APYrOM KaHane Afs BbIKIOYEHUS.
Mpwn NepekpbITUM OaT B kKaHanax NpPeMMyLLEeECTBO UMEET Bonee paHHss garta u
npy BKJIOYEHUN U NPU BbIKJTIOYEHNN.
M3berainTe HENONHOIrO BBEAEHUS AaTbl. OTO MOXET MNPUBECTU K HEXeNaTesb-
HbIM MOCNEeACTBUSM.
M3 nocnepHero npasBuna eCTb HEKOTOPLIE UCKITIOYEHUS.
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Mpumep 1. Beopg tonbko roga (puc. 6.41). Tanmep Bkmovaetcs B 00:00 yacos
1 aHBaps 2002 r. u octaeTcs BKIOYeHHbIM Ao 23:59 31 pekabps 2005 r.

HYIl A t
oM ===
HIFF --.--.104

Puc. 6.41. Jucnnein HaCTPOMKK napamMeTpoB rogoBoOro TariMmepa ang npumepa 1

Mpumep 2. Beog Tonbko mMecsaua (puc. 6.42). Tarimep eXerogHo BKJOHaeTcs B
00:00 yacoB 1 MapTa 1 ocTaeTcs BkJOYeHHbIM A0 23:59 yacoB 30 ceHTAbps

HY8L A +
M .13 -
WFF —-.10 -

Puc. 6.42. Ancnneir HaCTPOIkKM NapameTpoB rO4OBOro TarvmMepa oas npumepa 2

Mpumep 3. Beoa Tonbko aHa (puc. 6.43). BknioueHne Tarimepa nponcxoamTt
exemMecsyHo ¢ 00:00 yacoB 1 yncna no 23:59 yacor 28 yncna Tekyllero mecsua.

HYlt A +
WON ===
JOFF 29, ==, ——

Puc. 6.43. Jucnnei HacTponku napaMmeTpoB rogoBOro Taimepa ans npumepa 3

Mpumep 4. Beoa TONLKO AOHA U MecsUad, Hanpumep, ONsS BblOENEHUS KaHUKY
WM Tak HasblBaemas «PoxpgecTBeHckas nporpammar (puc. 6.44). Tanmep Bkaoya-
etca exerogHo B 00:00 yacoB 25 nekabps 1 ocTaeTcs BKOYEHHbIM o0 23:59 yacos
26 nexkabps.

HvD1 A +
MM 25.1d. -
JOFF 21.18.-—-

Puc. 6.44. ncnnein HacTPOIikM napamMeTpoB rOAOBOro TaiMepa ans npumepa 4
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Mpumep 5. BbigeneHve «neTHero ce3oHa» (puc. 6.45). Talimep Bko4aeTcs
exerogHo B 00:00 yacoB 1 mas 1 ocTaeTcs BKIOYEHHbIM A0 23:59 yacoB 1 HOSOpPS

WDt A + | |t e +
0N 01.05.-- N - - -
POFF ==.-=.—- POFF 1.1 .--

Puc. 6.45. ucnnein HacTpomkn napameTpoB rogoBoOro tarmepa ansg npumepa S

Mpumep 6. MNMepekpbiTe YCTAaHOBNEHHbIX AaT (puc. 6.46).

H¥DY A + HYDt B +
JOM o 03.05.-- JON D2.0h.--
JOFF 2h.10.-- JOFF 1018 . --

Puc. 6.46. lncnneir HacTpoiiku napamMeTpoB rogoBOro TamMepa gas npumepa 6

Mo kaHany A TainMep A0MKeH BKo4aTbes ¢ Mas no oktabpb B 00:00 yacos 3 aHs
1 ocTaBaTbCs BKJIOYEHHbIM A0 23:59 yacoB 25 OHS ykas3aHHbIX MECSLEB.

Mo kaHany B Talimep HacTpoeH Ha BkoveHne ¢ 00:00 yacoB 2 gHsA no 23:59
YacoB 17 OHA C UMIOHS NO Oekadpb.

B perictButenbHocTu KoHTakT TanmMepa HY01Q1 BkmoumTca B mae ¢ 00:00 yacos
3 nHa no 23:59 yacos 25 gHA. B mecsauax ¢ nioHa no aekabpb Tarimep OyaeT BKIO-
yaTtbesa ¢ 00:00 yacos 2 gHa no 23:59 yacoB 17 OHSA KaXA0ro n3 ykasaHHbIX MECSILIEB.

6.2.12. Moaynu nepexoga (Jump) (:)

Moaynn nepexoga NPUMEHSIIOTCS O/ ONTUMU3auUM CXeMbl COeOVHEHUA WUiun
Onsi BbINONHEHUst GyHKUMKM 13bupaTtenbHOro nepeknioyatens. Moaynu nepexona
MOFyT, Hanpumep, NPUMEeHATLCA OJ19 BbiOopa PyYHOro Uan aBTOMaTUYeCcKoro ynpas-
NIEHNS AW OPYrUX YCTAaHOBMEHHbIX NMPOrpamm.

C nomoLLblo Moayns nepexona BbIMOSHAETCS Nepexof K 3aaaHHON koopauHaTe
(koopamMHaTON ABNSIETCA COOTBETCTBYIOLLMIA KOHTAKT MOAYNS).

Katywku

O6o03HayeHne

Konnyectso — ot :01 po :32

®DyHKUMOHanbHble ncnonHenns katywkn Lo ¥ Ts Fo k,omn 6.1

KoHTakTbl

0O603HaYeHe KOHTaKTa Takoe Xe, Kak 1 KaTyLuKu
KonunyectBo koHTakToB OT :01 go :32
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DYHKLUUOHUPOBaHUE

Ecnun katywka moayns nepexona BKIIOYEHA, TO CXemMa COeAMHEHNN, Haxoas-
uaaca nocne Hee, He ByneT y4yacTBoBaTb B paboTe.

Mepexopn, Bceraa BbIMOMHAETCSH TONbKO BNEepen, 1 9TOT MNepexon 3akaH4ymBa-
€TCS Ha NepBOM Xe OOHOMMEHHOM C KaTyLLKOM KOHTakTe (3agaHHasa koopauHata). B
CTPOKE CXEeMbl COEOVHEHWIA KOHTAKT MOAyNs nepexoga AO/MKEH 3aHMMaTb TOJIbKO
NepBYIO NIEBYIO NMO3NLMIO.

lMepexopn, BbINONHAETCHA NOCAE NOAAyYn CUrHana Ha KaTyLuky.

Mepexonpl B 06paTHOM HanpaBieHNN HEBO3MOXHbI, B COOTBETCTBUM C MPUH-
LMMNOM BbINOJSIHEHUS onepaunin EASY.

CocTosHMe kaTyLlek nepen nepexonom OyayT COXpaHeHbl, ecivi OHu He Oy-
OyT N3MEHEHbI B CXEME COeAMHEHUI, KoTopas OyaeT nponylleHa B pesysbTarte ne-
pexopa.

Ecnn 3apaHHbI KOHTaAKT He YCTaHOBMEH rae-nnmbo nocne KaTylky MOLYNs
nepexona, To nepexon OyOeT BbIMOMHEH A0 KOHLA CXeMbl coeamHeHuin. MocneaHas
4acTb CXeMbl COeAMHEHUI Npu 3TOM OyaeT nponylleHa.

MHorokpaTtHoe ncnosnib30BaHMe OAHOM U TOM Xe KaTyLKN U ee KOHTaKkTa BO3MOX-
HO, NOKa OHW CYLLECTBYIOT NONapHO, TO eCTb

Katywka {:1 / nponyckaemas 4acTb cxembl / KoHTakT :1.

Katywka {:1 / nponyckaemas 4yacTb cxembl / KoOHTakT :1, n Tak panee.

BHumaHue!
Bce ycTaHOBKM B NpOMyckaemMom YacTu CXEMbl COEOVUHEHWNI CoXpaHsaoTcs. 3any-
LLIEHHbIE penie BpeMeHu NpoaosixalT paboTatb.

MoaceeTka uenen gucnnes
B pexnme PABOTA noaceeumBaioTcsl BCe paboTalolme uenu A0 KaTylwKu
MoAynsa nepexoa.
Bce kaTylwkn B nponyckaemMor 4acTu CXeMbl NEPEMMEHOBLIBAIOTCH U 00603-
HAYalTCA CMMBOJIOM KaTYLLKN MOLYNS Nepexoaa. OTO CAYXMUT OOMNONHUTENbHLIM NOA-
TBEPXAEHNEM, YTO JAHHASA 4acTb CXEMbl HE y4yacTByeT B paboTe.

Mpumep
M3bupatenbHblili NnepeknioyaTesb No3BONSET YCTAaHOBUTL [ABE PasfiMyHbIX Mocne-
[0BaTENbHOCTU AelCcTBUiA (puc. 6.47).
MocnenoBatensHOCTL 1: HEMOCPEACTBEHHOE BK/OYEHWe 1-ro gpuratens.
MocnenoBaTensHOCTb 2-5: BKJIOYEHME 3aLLMTHOrO YCTPOMCTBA 2, BblAepXKa
BPEMEHM U 3aTeM BKJlodeHue 1-ro gpuratens.
Mcnonb3yemble KOHTaKTbl U pene:
| 01 nocnepoBaTtenbHOCTL 1;
| 02 nocnenoBaTenbHOCTL 2;
| 03 nepemelleHne 3aLUTHOrO YCTPONCTBA 2;
| 12 BKOYEHNE LIENM 3alUTHOrO OTKITIOYEHUS OBUraTens;
Q 01 ppuraTens 1;
Q 02 3awmMTHOE YCTPOMNCTBO 2;
T 01 Bblaepxka Bpemenn 30,00 c;
D 01 TekcT “Uenb 3aWMTHOrO OTKJIIOYEHUS ABUraTens BkoYeHa”.
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Cxema Mopceetka ons

coeauHeHni nocneposaTenbHOCTM 1
I === r 84| (1 g{wwmmmar : 4| Brnodenve | 01, nepexop k : 01
I B r . n © 0{| Nponyck uenmn | 02...: 02
PN
-t 2 1

-F 82 O F

__________ r . ng 18] nNepexop k : 08
Pole——— fna ng
@ ofa-7 f13-7 7 82 N8| TMponyck Tpex CTPOK CXeMbl
T 12— Lo L
: 18
- £roon LA

Puc. 6.47. Mpumep dopmMupoBaHns n3bupatenbHOro nepexoyarens
C MOMOLLBIO MOJyNneln nepexona

6.2.13. Moaynb «MacTtep c6poca» (MR)

Ons pabotbl MmacTepa cbpoca Tpebyetcsa namsats 20 6aiit. B EASY pasmelleHo
32 Takmx moayns.

MacTep c6poca no3BONSET yCTaHaBMBATb B HAYaslbHOE HYJIEBOE COCTOSIHWE
BCE MapKepbl 1 BCE BbIXOAbl MO €ANHOMY KOMaHOHOMY CUrHasy. B cooTtBeTcTBUU C
pexmmom pa6OTbI 3TOT MOAY/Ib MOXET O6Hy}'|9lTb TOJIbKO BbIXOAbl, WX TOJIbKO Map-
Kepbl UAn 1 T0 1 apyroe (puc. 6.48).

M 8k { ME1ET

MR{E B +

Puc. 6.48. Cxema coeamHeHns 1 gucnnein napameTpos Mactepa cbpoca

Ha aucnnee naobpaxeHsi:

MR16 — 0603Ha4eHVEe 1 HOMEDP MOIYS;
Q - pexvMm OBHyNeHus BbIXOLOB;

+ — [ocTyn K Aucnneto napameTpos.
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Pexunmbl paboTbl
Q - BospgencTBMe Ha Bbixoabl Q.., *Q.., S.., *S.., *SN.., QA01,
roe *: agpeca CTaHuMu B CETW;
M - BospgencTeue Ha mapkepbl oT MDO1 no MDA48;

ALL - BospgeicTtBme Ha Q n M.
Katywkn
Ot MRO1T gpo MR32T.
KoHTakThbI

Ot MR0O1Q1 no MR32Q1.
KoHTakTbl BO3OENCTBYIOT HA MapKkep, eciv BKIoYeHa COOTBETCTBYIOLLAS KaTyLL-
ka MR..T.
DyHKUUOHUPOBaHUEe
BbixoObl M Mapkep yCTaHaBMBAIOTCA B HyJIeBOE COCTOSIHME B COOTBETCTBMU
C pexvMom paboTbl MOAYNsA, NO HapacTawwemy GPOHTY CUrHana Ha KaTyLluke.
KonTaktel o1 MRO1Q1 go MR32Q1 cayxaTt oisa M3MeHeHUs COCTOSIHUS WX
COOCTBEHHbIX KaTyLUEK.

6.2.14. CueTumnk yacoB pa6oTbl (cueTumk pecypca) (OT)

TpeboBaHua kK namaTtun: 36 6aiT nioc 4 GanTa AN KOHCTAHT BXOAHbIX BEJIMYMH.

Pene EASY wuMeeT 4 He3aBUCUMbIX CYETYMKA BPEMEHW. HacumMTaHHOe Bpems
COXpaHSIETCS AaXe NMpu OTKJIIYEHUM pesie OT UCTOYHMKA nuTaHus. Cxema coeguHe-
HUSE U OUCTNIE HACTPOVKM NapameTpoB nM3o6paxeHbl Ha puc. 6.49.

Ha gucnnee n3obpaxeHsbi:

0OT04 — o603Ha4YeHe MOaynst U ero HoOMep;

+ — [pocTyn K AUCnel napamMeTpos;

>|1 — BEpXHWIA NOPOr BESINYMHDI;

QV> - Tekyllee 3HaAYEHNE BPEMEHU PaboThI.

{ OTE1EM
i3 { OTEIRE

oty +
128
[C2N]

Puc. 6.49. Cxema coeguHeHWiA 1 auCneli napamMeTpoB CYeTYMKa YacoB paboThbl

Katywkun:
ot OTO1EN go OTO4EN - «kartylwika paspelleHust cHeTa;
ot OTO1RE mo OTO4RE - katywka cbpoca.
KoHTakThbI
ot OT01Q1 go OT04Q1.
KoHTaKT BK/OYAETCS, KOraa Tekyllas BennyvHa AOCTUraeT BEPXHEro 3a4aHHOro
nopora (dyHKuMs Gonblle UK PaBHO).

91



Moeller

dDyHKLUMOHUPOBaHUE
Ecnun katywka paspelwenns OT..EN BktoyeHa, cyeTunk aobaBnset eanHuLy
KXyt MUHYTY (OCHOBHOM mapameTp cyeTa 1 MUHyTa).
Ecnn Tekywas BenuvymHa Ha Bbixoge QV> OoCTUrHeT ycTaHOBAEHHOW B >I1
BEJINYMHBI, TO BKJIlOYaeTcs koHTakT OT..Q1.
TekyLLas BENMYMHA COXPAHSIETCS OO0 TeX Mop, Moka He BKIIOYUTCS KaTyluka
c6poca OT..RE. MNocne aToro Tekylias BefnyYnHa yCTaHaBIMBAETCS B HOJIb.

Tekyllee 3Ha4YeHe HaCHMTaHHOrO BpeMeHn paboTbl He yaansioT Takve OAencTBus
C pene Kak:
n3meHeHue pexunma pabotel CTOMN mnn PABOTA;
BKJIIOYEHNE WS OTKJIIOHEHWE MUTaHUS pene;
yaaneHve nporpamMmel, U3MEHEHME MPOrpamMMbl, 3arpy3ka HOBOM MPOrpaMmbl

ToyHOCTb cyeTa

CyeT BpemMeHn Npou3BOAMTCS B LiefbIX MUHyTax. Ecnn pa3pelueHune cueta nopa-
HO Ha kaTtywky OT..EN B Npon3BOMbHbLIA MOMEHT BPEMEHWN, TO HEKOTOPOE KOJnYe-
CTBO CeKyHA, 6yaeT notepsiHo.

6.2.15. Mopgynb BbiBOAA AaHHbIX B ceTb (PT)

TpeboBaHusa kK namaTu: 36 6aiT nnoc 4 G6anTa onsg KOHCTAHT BXOAHbIX BEJINYMH.

970 Moay”nb, NO3BONSAIOLWMIA BbIDOPOYHO BbLIBOAUTL BENMYMHBLI A0 32 OuTa B
nHdopmaumoHHyio cetb NET (pa3meluats B cetn). Moaynb PT pasmellaeTt faHHbIE B
OPYryx CTaHUMsIX, 3aperMcTPUpPOBaHHbIX B CETU, U TpebyeT B3aMMOLENCTBMSA C MO-
oynem nonyvyeHus uHoopmaumm (GT). BkJloueHVMe B CXeMe COEAVHEHUA 1 0B
BMA, AUCMnes HaCTPOMKN napaMeTpoB MoAy/s npeacrtasneHbl Ha puc. 6.50.

T H®H
PT1aE

PTI&T
CHC

FTO1 -
P

Puc. 6.50. Cxema coeanHeHun n AMcnnen napameTpoB MOLYNSA BblBOAA AAHHBLIX

Ha oucnnee n3obpaxeHo:

PTO1 - ycnoBHoe 0603Ha4YeHne 1 HoMep MOAYNS;
- - HeT A0CTyna K AUCh/ielo napamMeTpoB;

>11 - BenuumHa, pasmewaemada B cetn NET.

Bxom >I1 mMoXeT 6biTb NPEACTaBneH CrneayloLlyMN onepanaamMu:
KOHCTaHTamu;
mapkepamn MD, MW, MB;
aHanoroebiMu Bxogamu oT IAO1 go 1A04;
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aHanorosbIM BbixogoM QAOT;
Tekywen sennyanHon ...QV apyroro ¢pyHKUMOHANBLHOMO MOAYNS.
Katywkn
Ot PTO1T pmo PT32T.
KoHTakThbI
Ot PT01Q1 po PT32Q1.

Mopaynb BbiIBOAA AaHHbLIX NPaBUbHO PaboTaeT TOMBLKO MPWU HAMYMX U NPaBUIIb-
HOM OYHKUMOHMPOBaHUN MHMOpPMaunoHHon cetn NET

6.2.16. Moaynb yctaHoBku patbi/Bpemenu (SC)

Tpebyembin 06bem namatn 20 GainT.

OTOT MOaynb NO3BOASIET pa3mMecTuTb B ceTn NET gaty n Bpems, 4TO No3BonseT
CUHXPOHM3MPOBaTb PaboTy HeckoNbkMx pene EASY. Bce apyrve ctaHumm npyHMMa-
10T Jaty U Bpems OT TOW CTaHLUMMU, rae OHu ycTaHoBneHbl. ma mogyna SCO1 (send
clock)

CxeMa BKJIIOYEHUS MOAyNs nokasaHa Ha puc. 6.51.

HUET i { SCOT

Puc. 6.51. Cxema BKNOYEHUS MOAYNS1 YCTAHOBKW [aTbl/BpeMeHU

Moaynb meeT CBOW AmMcnnen napameTpoB, OOHAKO, KPOME MMEHN MOOYNHA, ero
HOMepa 1 J0CTyrna K napameTpam, ApYyron nHdpopmaumm Ha 3TOM OUCNIIee HeT.

KaTywika

SCO1T.

KoHTakT

SCo1Q1.

Mopaynb yCTaHOBKW AaTbl/BPEMEHU NMPaBUibHO paboTaeT TOMbKO MPU HANNYUN 1
npaBuUNbHOM GYHKUMOHMPOBaHUM UHdOpMaunoHHon cetn NET.

DYHKLUOHUPOBaHUE

Mpn BKNOYEHUM KaTYLLIKM MOOYNS Tekylime aata, AeHb HeAenu U BpeMs n3 CTaH-
unn, roe OHWM yCTaHOBMEHbI, aBToMaTndyeckn nepepaetca B cetb NET. Bce ppyrue
CTaHUUN OOMKHbI NPUHMMATL 3Ty BEIMYMHY. DTOT NPOLECC MOXET MOBTOPSATLCHA MO
Mepe HeobXoaMMOCTU, MPU 3TOM Ha KaTyLlKy HEOOXOAMMO BHOBb NMOAABATb CUTHA.

6.2.17. Pene BpemeHu (T)

[ns paboTbl pene BpemeHn TpebyeTtcs 52 GaiTa namsTu.
B pene EASY pa3smelueHo 32 penie BpeMEHW C pasfMyHbIMU HacTpanmBaembiMm
dyHKUMAMK. Pene BpeMeHV NPUMEHSAIOTCS A1 U3MEHEHWs NPOOOKUTENbHOCTM 3a-
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MbIKaHUS1 1 Pa3MblkaHUs KOHTAKTOB. PerynnpoBaHmne BblAEPXKN BPEMEHU BO3MOXHO
B AmanasdoHe oT 5 mc go 99 yac. 59 muH. MNpu NPUMEHEHN NEPEMEHHBIX BENYUH,
BbIAEPXKY BPEMEHM MOXHO yBENMuYnTb Ao 596 vac.

Llenu pene BpemeHu

Pene BpemeHn ycTaHaBnnBaeTCs B Cxeme B OpMe KaTylek M KOHTakToB. Pe-
XM paboThl pene ycTaHaBAVMBAETCS Yepe3 AMCIel napaMeTpoB pene. Pene 3anyc-
KaeTcs npu BkJOYeHUM KaTywku T..EN n MoxeT ObiTb NPOM3BOJSILHO OOHYNEHO C
nomoLLbio Katylkm cbpoca T..RE. OTcyeT TekyLlero BpeMeHn MOXET ObITb NMproc-
TaHOB/EH C MOMOLLBIO TpeTbel kaTywkum T..ST.

Ons npepoTBpalleHnss HeonpeaeneHHbIX COCTOSHUI pene BCe KaTywwiku MOryT
MCMNOIb30BaTbCA B CXEME COEOVHEHUI TONbKO OOUH pas.

[MprMepbl CxeMbl COEAUHEHMS pene BPEMEHN U AuChes NapaMeTpoB Nnpueeae-
Hbl Ha puc. 6.52.

Ha aoucnnee naobpaxeHsi:

T02 - ycnoBHoe 0603HAYEHUE U HOMEP PETE;

X = pexum BblOEPXKN BPEMEHU;
M:S — ananasoH BblAEPXEK, MUH.:C.;
+ — [OCTyn K AMCIEe0 napameTpos;

>|1 — HOMMHan BpemeHn 1;
>|2 — HOMWHan BpemMeHun 2 (ecnv B pene yCTaHaBAMBAOTCS 2 BENNYMHbI BDEMEHW);
QV> — oTCyeT Tekylero BpeMeHn Bblaepkkn B pexume RUN.

[ G { T GEEN
[ CE { T EERE
T LE&t { a0
[ [ { T BEST

TOE X Mis 4

e

¥

Q3

Puc. 6.52. Cxema coeguHeHns 1 aucniein napaMeTpoB pesie BpeMeHu

JAnana3oHbl YCTAaHOBKU BPEMEHM

M3obpaxeHne [lnanasoH ycTaBok To4HOCTb
Ha gucnnee
CekyHabl, ot 0,005 po 2147483,645 c (596 yac.).
S 000.000 [ns KOHCTaHT U NMepemMeHHbIX BeNYNH 5 me
M:S 00:00 MuHyTbl:cekyHabl, oT 00,00 go 99:59 Tonbko ansa 1o
KOHCTaHT U MEPEMEHHbIX BENUNYMH
H:M 00:00 Yacbl:MuHyThI, 0T 00:00 fo 99:59 TonbKO Ang 1 MUH.
KOHCTaHT N NEepPeMEHHbIX BeINYUH
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Pexumbl pene BpemeHun

O6°H3::“‘e’ BuinonHsemas GyHKUMS (pexnm paboThbi)
X Bbloepxxka BpeMeHM Mpy BKIIOYEHUN
2X Bbioepxka npu BK/IOYEHMN, CO CnyyYaiHbiM BPEMEHEM MEXAY
HYNIEM U YCTaBKOM
I Bbloepyxka BpemMeHu npu BbIKJIOYEHUN
?l Bbiaepxxka npu BbIKJTIOYEHUN, CO CIy4alHbIM BPEMEHEM MEXIY
HYNEM N yCTaBKOW
XI Bbloepxka BpeEMEHM MPU BKIIKOYEHUN U BbIKITIOYEHNN
u Bbioepxxka BpemMeHn npu Bbiko4eHun (setpoint retriggerable)
?u Bbloepxxka npu BbIKJIIOYEHUN, CO CIyYaHbIM BPEMEHEM MEXIY
Hynem u yctaBkown (retriggerable)
.,XI Bbloepxxka npy BKTIIOYEHUN W BbIKIIIOYEHUM CO CTy4aNHbIM
) BPEMEHEM MEXAY 2-X YyCTaBOK
n BknioyeHve Ha 3apaHHOE BpeMs U BbIKJIIOYEHUE
(ogHOMYNbCHOE BK/OYEHME). 3anyckaeTCsd KOPOTKMM UMMYbCOM
u Mynbcupyiowee BKIOYEHNE pPene C 2-Ms HacTponkamMu no Bpeme-
HW. Bpems no Bxoay >I1 3amaet paboTy, no Bxoay >I2 nayay.

Bxoabl >11 n >12 wmoryT ObiTb NPeACTaBAEHbl CIEAYIOWLMU ONepaHaAMM:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu oT IAO1 po 1A04;
aHanorosbiM BbixogoM QAO1;
TekyLlen BennuuHon ...QV apyroro @yHKUMOHaNILHOrO MOIyNS.
Tekywaa BennuuHa QV> MoXeT ObiTb NPeACTaBfeHa CreayloLWLMN onepaHaamm:
mapkepamu MD, MW, MB;
aHanorosbiM Bbixogom QAO1.
KaTtywknu:
ot T O1EN po T 32EN Bkntovatowas KaTyLlka;
ot T O1RE mo T 32RE katywka cbpoca;
ot T O1ST po T 32ST kaTtyluka OCTaHOBKM OTcYeTa BpeMeHu. [Mpn BkIloHEeHUN
KaTyLKN OTCHET BPEMEHW MPUOCTAHABMIMBAETCS U MPOLOIIKAETCS Oanblie Mpu CHs-
TUM CUrHana C 3TOW KaTyLLKK.
KoHTakThbl
Ot T 01Q1 oo T 32Q1.
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YcTaHOBKa nepeMeHHbIX BbiAepXXeK BpeMeHU

Ecnwn yctaBka pene BpemMeHU 33[4aeTCs BHELUHVMM CUrHaIOM, TO OH [OJXEH
ObITb NpPeobpasoBaH C NPMMEHEHNEM OrnepaHaoB.

Mpy npumeHeHnn 6a30BOro BpPeEMeEHM B cekyHaax (S), BennynHa npencrtaB-
NINETCS B MC C TOYHOCTbIO 5 MC, TO €CTb NOCNEAHWNA pa3ps NpeacTaBnsgeTcs kak 5
mnm 0.

Mpu npumeHeHnn 6a3oBoro BpemeHn B (M:S), BenuumMHa npencTaBnseTcs B
CcekyHOax.

Mpu npumeHeHun 6a3oBoro Bpemeru B (H:M), BenmumHa npencraBnseTcs B
MUHYyTax.

Mpumepsbl:

BasoBoe Bpems B (S), onepaHa nmeet BennyduHy 9504. YcTaHoBNEHHOE Bpe-
msa 9,500 c.

BazoBoe Bpems B (S), onepang, nmeeT BenndnHy 45507. YcTaHOBNEHHOE BpeMS
45,510 c.

CoxpaHeHune

TekyLlee 3Ha4YeHWEe BPeMEHW penie MOXET OblTb CoxpaHeHo. [ns 3Toro Homep
pene gomkeH OblTb ykazaH B MeHio SYSTEM — RETENTION.

Ecnu pna pene npvMeHeH pexuM COXPaHEHUs, TO TEKyLLAs BENMYMHA COXPaHs-
eTca npu nepexoge kK pexumy STOP wunm npu oTknoyeHun nutanus. Ecnu pene
3anyckaeTtcs B pexume RUN, To paboyee Bpems pesie COOTBETCTBYET COXPaHEeHHOMY
Tekylemy 3HaveHuio. COCTOsHME  BKJIIOYAlOLLEN KaTyLIKM AOMKHO COOTBETCTBOBATh
BblOpaHHOM GYHKLUMM pene BPEMEHMU.

6.3. Hactpoiiku EASY800

HacTpolika napamMeTpoB 1 pexmmoB paboTbl EASY... BbINOSHSETCS ABYMS MYTAMMU:
BPYYHYIO, KHOMKamMu, C NOKas3oM Ha AUCrIee;
EASY-SOFT Bepcuii ot 4.0 1 BbiLLe.

6.3.1. 3awumTa c NOMOLUbIO Napona

B pene EASY... BO3MOXHO MCMNOJb30BaHME 3alLUTbl OT HECAHKLUMOHMPOBAHHOIO
[0CTyrna C NOMOLLbIO NMapons.

[ns napons ncnonb3yloTcs wecTuaHavHble Yucna ot 000001 go 999999. Ecnum
naposi He BBeAEH, TO MEecTO ero BBeAeHWss 0003Ha4yeHOo 6-10 Npoyepkamm------ .
Ecnu naponb BBEAEH U akTUBMPOBAH, TO NOSIBASETC 0603HavyeHne XXXXXX.

[Mpwn ycTaHOBKE Napons CUCTEMHOE MEHI0 Bcerga 3awmileHo. Jpyrne obnactu,
DYHKLMM 1 PEXMMbBI MOXHO 3aLumLLaTh Mo BeIOOPY, Hanpumep:

CcXema COoefIHEHWIA — 3aLlumTa CXeMbl COEAVNHEHWNI 1 HEAOCTYMHOCTbL PYHKLMO-
HaNbHbIX MOAyNewn;

napameTpbl — 3aliMTa MeHI0 NapamMeTpoB;

BpeMsi — 3almMTa Aatbl U BPEMEHU;

pexumM paboTbl — 3anpeT namMeHeHus pexnma padotsl RUN unn STOP;

MHTepdelc — 3awmTa OT A40CTyNna K NPpUCoeaNHEHHbIM cTaHumam B ceTu NET;

yoanenne ¢oyHkumii — YOAJIUTb BCE.
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Mpu ycTtaHoBKe Mapons [o/KHA OblTh 3allUMLEHa Kak MUHUMYM OfHa dyHKUmS
VAN MEHIO.

Mocne BBeaeHus napons nosiensetcs coobweHne MSMEHUTb MAPOJIb nnn AK-
TUBUPOBATb MAPOJIb. Ecnn Beectn AKTUBWPOBATb MAPOJIb, To 3awuTa ycra-
HaBNMBAETCS, W OOCTYN K 3aLUMLLEHHLIM 06nacTaM npekpaliaetcs. B pexume aktmBu-
POBaAHHOIO Maposs NpW BXOAE B MNMaBHOE MEHIO MEpPBas Xe CTpouyka npensiaraet Bee-
CcT1 naponb. Mpu NpaBuiIbLHOM BBEAEHUWN MAPONsS AMCIIEN NMEPEKIIOYAETCS B PEXUM
aucnnes cocTtosiHus. Ecnv naponb He akTMBMPOBAH, 3Ta CTPOYKA HE MOSIB/SIETCS.

Mpn ncnonb3oBaHMM KapTbl NamMsaTy, Naposb, YCTAHOBNEHHbI B EASY, nepeHo-
CUTCS B KapTy BMECTE CO CXEMOW COEOWHEHUA U HACTPOMKaMu, HE3ABUCUMO OT
TOro, 6bln1 OH aKTMBMPOBaH UK HeT. Ecnn nporpamma 3arpyxaeTtcs B EASY n3 kapTbl
namsTu, TO Naposib TakXe NEePEHOCUTCS M Cpady Xe aKTUBUPYETCS.

BHumaHue!

Ecnu naponb Hen3BecTeH UK yTepsiH, TO eEro BOCCTaHOBNIEHWE UNN NPEoao-
NeHVie BO3MOXHO TOJIbKO Ha 3aBOAE W3rOoTOBUTENE.

BapuaHT npeofoneHns naposs CBA3aH C NOJSIHOW NOoTepen BCeX AaHHbIX. Ecnn
naposb HEW3BECTEH WAWN YTEPsiH, TO Nocne 4-x HeycrellHbIX MOMbITOK BBECTU Na-
ponb, nosisnsetcsa sonpoc YOAJIUTb BCE? Mpu nonoxutensHOM OTBETE yOansaoTcs
BCe 3almiiaemMble 06nacti U dyHKUMK, BMECTE C naposieM. 3Tn obnactn n pyHKumn
0Ka3bIBAIOTCS MOTEPSHHbIMW GE3BO3BPATHO, a NPOrpaMMMpPOBaHME pene W BBede-
HWE Napons Hafo Ha4yMHaTb cHavana.

6.3.2. NameHeHue napameTpoB PYHKUMOHANbHLIX MOoAynen

M3meHeHre napamMeTpoB BO3MOXHO 6e3 00palleHust K cxemMe coeamHeHuin. Ons
3TOro B r1aBHOM MeHI0 Heobxoammo Bbigennte PARAMETERS. 3Ty onepauuio MOX-
HO BbINOMHATL Kak B pexmme RUN, tak n B pexume STOP. Mocne Haxatna OK
NosIBASIETCA CMMCOK 3aA4€elCTBOBAHHbLIX B CXEME COeAMHEHUN (DYHKUMOHANbHbBIX MO-
nynemn, U3 KOTOpPoro MoXHoO BbibpaTb Tpebyemsblii. MIameHeHve napameTpoB BO3MOX-
HO, ecnu BKoYeHa GyHKUMSA JOCTYN K napameTtpam (+).

M3mMeHeHnIo nognexar ToIbKO KOHCTaHTbl UAW BXOAbl MOAySei.

6.3.3. YcTaHOBKa gaTbl, BP€EMEHU U CE€30HHOro
NnepeKs/lo4eHUs BpeMeHu

Mpumep ycTaHOBKWM TekyLlen AaTbl 1 BpEMEHW NpuBedeH B N. 5.2. NepeBopn, va-
COB Ha 3UMHEEe 1 NeTHee Bpems BbinosHaeTcs B EBpone, AHrnum n CLUA no pa3sHo-
My. [ins EBponbl nepeksioyeHre Ha NIeTHEE BPEMSI MPOM3BOAMTCS B NOCeHee BOC-
KpeceHbe MapTa, BO3BPAT Ha 3MMHEEe BPEMSs B MoCiegHee BOCKPECEHbE OKTAOPS (B
HOYb C Cy60O0TbI HA BOCKPECEHLE).

B meHtio SET CLOCK Bbioupaem TIME CHANGE, nocne 4yero nosiBnsieTcsi MeHio
(puc. 6.53).
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MOKE {4
MANUAL

EU

GE +
us

Puc. 6.53. MeHI0 ycTaHOBKM GYHKLMM CE30HHOIO U3MEHEHWUS BPEMEHU

[ns aBTOMaTM4eCKOro M3MeHeHMs CE30HHOrO BPEMEH CliefyeT YCTaHOBUTbL (riax-
kn npotne NONE un tpebyemoro pervoHa, Hanpumep EU.

Mpu BbiGope MANUAL npepocTtaBnsieTcsi BO3MOXHOCTb YCTAHOBUTb COOCTBEH-
Hble JaTbl 1 Hackl Nepexofa Ha NeTHee BpeMs, Uin Aathl U Bpems, He coBrnajaroLive
C NPELNOXEHHLIMU TPEMS BapuaHTaMu.

6.3.4. 3anpeTt Hayana pa6oTbl (3anycka) B pexxume RUN

B HekoTOpbIx cnydasx, ocO6eHHO Mpu BBOAE B 3KCriyaTaumio, BO udbexaHue
HenpaBWbHbIX OENCTBMIA MEXaHU3MOB N CUCTEM, HEOBXOAMMO UCKOYUTL aBToMa-
TMyeckoe Hayano paboTbl pene npu nogaye nutaHus.  [ns 9TOro B CUCTEMHOM
MEHIO HeobXxoaMMo CHSATb dnaxok ¢ ¢dyHkuum RUN MODE. B aTtom cnyyae, npwm
nogadve nuTaHus pene aBTomMaTU4Yeckn nepexoaut B pexum STOP, paxe ecnu Obin
yctaHoBneH pexum RUN. JanbHenwee GyHKUMOHMPOBAHNE BO3MOXHO TOSIBKO C CaH-
KUMWN onepatopa, ecnm nepeBecTn pene cHosa B pexum RUN.

YpaneHne cxemMbl COedVHEHMWIA He BfeYeT 3a cobol yaaneHusi yCTaHOBJIEHHOWN
¢dyHkumm RUN MODE.

Ecnn cxema coeauvHeHuin neperpyxeHa na EASY B kapTy namsiti, TO BMecTe C
HeWn NpexoauT 1 HacTpoinka dyHkumm RUN MODE.

YcTpoiictea pacwumperHns EASY 3anyckaloTcs Tonbko B pexume RUN MODE.

6.3.5. Pexxum 3anycka oT KapTbl NamMaTn

Pexum 3anycka OT KapTbl NAMSTU MOXET BbINONHATLCH HEKBANMNDULIMPOBAHHBIM
nepcoHanom Npu OTK/IIOYEHHOM COCTOsiHUMM pene. EASY 3anyckaeTcs TONbKO B pe-
xume RUN, cpasdy nocne nogayn nutaHus. Ons 3TOro npensapuTesisHO B MEHIO
SYSTEM... Heobxoammo BKOUNTE dyHkumio CARD MODE.

Ecnn kapTta namsitn yctaHoBneHa B EASY, Ho ¢yHkuma CARD MODE He 6bina
BKJIIOYEHA, TO 3arMyCK HAYHETCS TOSIbKO MOCHNE BKIIIOYEHUS 3TON PYHKLMN.

Ecnu pene 3awyeHo naponem, To B CUCTEMHOE MeHIo He ByaeT AoCTyna, rnoka
naposib He OyneT AeaKkTUBUPOBAH.

6.3.6. NoaceeTka X-K ancnnesqa

MoaceeTka aucnness MoxeT ObiTb OTK/OYEHa, 0coBeHHOo, ecnu npu pabote He
MCMOJIb3YETCSH  BbIBOA, TEKCTOBLIX COOOLLEHMIA. B aTOM cnyyae B pabouem pexume

98



B Moeller

aovcnnen octaeTcs TeEMHbIM, W NOACBETKA BKJIOYAETCS TOJIbKO MpW noaxone onepa-
Topa nocne Haxatus noboi kHonku. Yeped 60 ¢, nocne nocneaHero Haxartus,
NoAcBeTKa CHoBa Bblk/loYaeTCs.

BbIknto4eHne noacBETKN BbIMOMHAETCA B CUCTEMHOM MeHio DISPLAY...

6.3.7. CoxpaHeHue TeKywimx AaHHbIX U HacTpoek (Retention)

OTa dyHKUMS NpUMeHsieTcs K paboyMM HacTporkam WM TeKylwuM BennyMHam C
Lenblo n3 6e30NacHOro CoXpaHeHus, Aaxe ecnm npou30oNAEeT OTKIIOYEHNE NMUTaHUS
vnn nepexop, B pexum STOP. MHdopmaums coxpaHseTcs A0 Tex Mnop, noka oHa He
OyneT nepenucaHa.

CoxpaHeHuio nognexar crnegylowme onepaHabl U 3NeMEHTbI:

Mapkepbl;

3N1eMEeHTbI CYETHUKOB;
3NeMEHTbl OaHHbIX;
3NeMeHTbl penie BPEMEHW.

MakcumanbHbln 06beM MHDOPMaUUM [s1 COXPaHEHWUst AaHHbIX COOTBETCTBYET
200 6avitam. Cioga He BkloYeHa NamaTb AJ1si COXPaAHEHWUS AaHHbIX CYeTYMKa BpemMe-
HWN paboThbl.

Bce paHHble M anemMeHTbl HAaCTPOEK AOKHbI ObiTb NPeaBapuTEsIbHO 3asiBlEHbI
KaK COXpaHsiemble.

Bce 3asiBneHHble OaHHbIE U 3NIEMEHTbI COXPaHSITCA NMPU KaXA0M OTKIIOYEHUN
pene v 3anucbiBaloTCst MPU BOCCTAHOBAEHUN nNuTaHus. CyMMapHOe KONMYECTBO LIMK-
JIOB COXpaHeHus 1 3anncu MoxeT 6biTb 6onee 10

DyHKUMA CcoXpaHeHUst JaHHbIX ycTaHaBnumBaeTcs B pexume STOP yepes cuc-
TeMHOe MeHIo. Ecnn cxema 3awpmiieHa naponem, To HeobxoamMMo ero cHsTb. MNocne
BbiaeneHns RETENTION..., nosiBnseTcs akpaH ¢ nepevyHeM yHKUMOHANIbHBIX MOAY-
Nen, faHHble KOTOPbIX MOXHO coxpaHsiTb. C MOMOLLLIO KHOMOK Kypcopa ycTaHaBu-
Baem Homepa Tpebyembix moayneii (OT...40). Ecnu kakme-nmbo Mogynm He UCMNonb-
3yl0TCSl, TO X HOMepa He ykasbiBaloTcs. [1na yoobCTBa, B HUXHEN CTpoYKe AUCnies
yKka3aH o6bemM CBOOOLHOM namsaTn B GaiTax.

DyHKUMSA COXpaHeHNs1 MOXET ObITb yaaneHa B CNeayloLmx Crnyyasx:

€C/i1 cxema coeamHeHun TpaHcnmposanacbk U3 EASY-SOFT nnu kapTel nams-
TW, COXPaHEHHbIE TEKyLUMEe 3HAYeHUs OBOHYNsATCS;

Korga M3MeHSIeTCs HavMEHOBaHUE COXPaHSEMbIX AAHHbIX;

Korga cxema coegvHeHuii ypansetcs yepe3 meHio DELETE PROGRAM.

6.3.8. 3awmTa BbIXOOHbIX Lenen pene
OT KOPOTKUX 3aMbIiKaHU U Neperpysku

B 3aBMCMMOCTM OT UCMONHEHMS!, GA30BbLIE pefie U MOAYNM PaCLUMPEHUs MOryT
MMETb CrneumanbHble BHYTPEeHHue Bxoabl 115, 116 wnn R15, R16, koTopble ncnosnb-
3YI0TCH AN MOHUTOPUHIA TONBKO TPAH3UCTOPHbIX BbIXOO0B.

B pene EASY800 Bxop 115 koHTponupyeT Bbixoabl ¢ Q1 no Q4, a Bxon 116
KOHTPONMpPYeT Bbixoabl ¢ Q5 no Q8
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B pene EASY600 Bxon R15 koHTponupyeT Bbixoabl ¢ S1 no S4, a Bxog, R16
KOHTPONMPYET BbIxoabl ¢ S5 no S8.

B paHHOM cnydae ykasaHHble BxoAbl paboTaloT Kak KOHTakTbl. B HopmanbHbIX
YCJIOBUSIX KOHTaKTbl PA30OMKHYThI, @ NPy BO3HUKHOBEHWM HA TPAH3UCTOPHbIX BbIXOAAX
KOPOTKOrO 3aMblKaHWsi UM NepPerpyskn, KOHTaKTbl 3aMbIKalOTCS.

Mpumep 1. UHpUKauMa HeucnpaBHOCTU Bbixopa (puc. 6.54)

=

20
M1k

-
— =

Eal
[T ]

Puc. 6.54 Cxema nHavkauyn HEMCrnpaBHOCTM BbiIxo4a

PaamblkaloLmii KOHTaKT Mapkepa M16 yctaHoBneH kak OGSIOKMPOBOYHLIA B Lenn
Bbixoga Q1. MNpu BO3SHWKHOBEHMM Neperpy3kn KOHTakT |16 3amblkaeTcs u Bbixog, Q1
BbIkNlo4aeTcsl. Pene M16 ctaHOBUTCS Ha 3allenky W ganbHenlwas pabota BO3MOXHa
TOSIbKO MOC/Ne BMeluaTenbcTBa onepartopa. BoamoxeH BapuaHT, korga BTOPOWM KOH-
TakT pene M16 BkOYaET ele OHO BbIXOOHOE pPene, HAaCTPOEHHOE Ha PpOpMUPOBaHNE
NyNbCUPYIOLLEr0 CBETOBOIO MW 3BYKOBOIO CUIHasia O BO3HUKLUEN HEWCMNPaBHOCTU.

Mpumep 2. ABTOMaTUYECKOE MOBTOPHOE BKJIIOYEHMUE MOCJ/Ie aBapuUiiHOro
oTK/lo4eHusa (puc. 6.55)

Puc. 6.55. Cxema aBTOMaTM4YECKOr0 NMOBTOPHOIO BKJIKOHYEHMS

MepBble ABE CTPOKM MOBTOPSIOT NpeablayLlyto cxemy (puc. 6.52). Mocne oTknto-
yeHus BbIxoga Q1, 3anyckaetcs pene BpemMeHu TO8, HAaCTPOEHHOE Ha BbIOEPXKKY
BpemMeHu npu BktodeHun, Hanpumep 30 c. Pene TO8 yepes 30 ¢ cOpackiBaeT 3a-
wenky mapkepa M16 n Bbixon, Q1 BknloyaeTcs. Ecnv HeMCnpaBHOCTb COXpaHsieTcs,
TO Bbixog, Q1 BHOBb OTKIIOHYUTCS.

3apady MOXHO YCIIOXHWUTb, Hanpumep, BBeas TpeboBaHWe orpaHuyYyeHusl yucna
MomnbITOK aBTOMaTU4EeCKOro MOBTOPHOMO BKIIOYEHUS.

6.3.9. KoHTponb cocTOSiHUA MoAaynen paclumpeHus

Mpwn OTCYTCTBUN NUTAHUSA MOAYNS PaCLUMPEHUd, OTCYTCTBYET TakXe CBA3b 3TOro
Mopayns ¢ 6a30BbIM pene, a BCe BXoAbl 1 BbIXOAbl MOAYNS NPEACTaBNEHbI B HYIEBOM
COCTOSIHMN. B pesynbTate 3TOro BO3MOXHbI OLIMOOYHbIE onepauuun. [nsg MOHUTO-
puHra paboyero COCTOSHUS MOAYNS PACLUMPEHUS CNYXUT BHYTPEHHWI KOHTakT 6a-
30B0ro pene 114. MNpu HOPManbLHOM COCTOSHUM MOAOYNSA PacLUMpPEHUs KOHTakT |14
Pa30MKHYT, MPU OTCYTCTBMN CBATU C MOAYNEM, OH 3aMblKaeTcsl.
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6.4. Oco6eHHOCTN YyCTPOACTBa N paboTbl
MHorodyHKumoHanobHoro gucnnea MFD-Titan.

MFD-Titan coBmeluaeT B cebe pene EASY800 ¢ ycTpoiCTBOM BM3yanusaumm u
ynpaeneHust (puc.6.56). KOHCTPYKTMBHO OHO COCTOMT M3 TPEX 4YacTen: aKpaHa wum
oucnnes, 6noka npoueccopa v 610ka BXOL0B/BbIXOA0B, UK nHTepdeiica pene. Mexay
co00li OHM COEaMHSIIOTCS C MOMOLLBI0 Pa3beMOB M crieuvanbHbIX 3ailenok. MFD-
Titan moxeT npumeHaTbea B ceTu NET, ogHoBpemeHHo ¢ pene EASY800, npu atom,
KaK MpaBu/o, OH BbINONHAET posb 6a30BOW WMHTennekTyanbHou ctaHumn. K MFD-
Titan MOXeT HenocpeacTBEHHO npucoeanHaTecs pene EASY800 wnmn mopynb pac-
LIMpEHMs, Yepes3 pasbeM-coeamHutTens EASY-LINK.

Fpaduryeckunin

aucnnen

(Paamep: 132 x 64 nukcenei)

Knasunatypa

Mogynb aucnnes:
MFD-80-B CeeToauoasl
I ons otobpaxeHus
[ pexuma paboTsi
I' ¥ aBapuviiHON
L]

curHanmaaumn

AHanoroBblii BbIXOL,

mIz13tans Isi1vise JunckpeTHble BXOab!
Y

o TG oo

Mozuz @ ce

MFD-TAI?

- LT
L

Dutput &0 rarahor 058
o4V w

AHanorosble BXOAb!

\ CeteBoit apantep (Profibus DP),

noacoeavHeHHbI no EASY-Link

KnemMmbl BbIx0#0B
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Mogayne ancnnes Bnok npoueccopa Bnok BX0O0B-BbIXOO0B

| —

Puc. 6.56. MFD-Titan MHoro — ®yHKuMoHanbHbI — [ducnnei

MoHTax pene yoo6HO BbIMOMHATL HA ABEPSX SEKTPUHECKUX LLIKADOB N ALLIMKOB.
[pn 3TOM Ha NUUEBOI CTOPOHE ABEPU YCTAHABAMBAETCS OMCMJIEN, a OCTasibHble
6J10KM NPUKPENNSIOTCA K HEMY M3HYTpW. MNpu OTKpbIBaHUM ABepu obecneynBaeTcs
[ocTyn kK 6OKOBbIM U K 3aHel YacTam pene. Bo3amoxeH BapnaHT yCTaHOBKM pene B
wkady Ha DIN — peiike, UM Ha BUHTaAx, C NPUMEHEHNEM CrneumanbHbIX CKOO.

M3roTtoBuTENb HE pekoMeHayeT NnpumMmeHaTb pene MFD-Titan B 0co60 OTBETCTBEH-
HbIX CAy4yasx M Npu TEOXKENbIX YCNOBUAX 3KCMyaTtauuu, Hanpumep Ans ynpaBneHus
ropenkamu, a Takke B OTBETCTBEHHbIX CUCTeMax 6e30MacHOCTHN, HanpuMep npu yn-
paBneHnn «OByMs pykamm»,

Kpome paccmoTpeHHbix ans pene EASY800 cBoncTB n ¢dyHkumin, pene MFD-
Titan nmeeT cnepyowme BO3MOXHOCTU:

nokasblBaTb Ha AMCMIEe CTaTUYeCKMe 1 OUHAMUYeckme n3obpaxeHust v rpa-
VKN, BbIBOAUTL rpadurky U TEKCTOBbIE COOOLLEHNS;

peann3oBbiBaTb 3aMKHYTble cUCTeMbl perynmposanua ¢ I, M n NN pery-
naropamu;

OCYLLECTBNATb LUMPOTHO-UMMYNbCHYIO MOAYSAUMIO BbIXOLAHOIO CUrHana;

BbINONHATL PO APYrMX OOMNOAHUTENbHBIX PYHKLMA, OMMCAHHbLIX HUXE.
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6.4.1. JluueBasa naHenb U KHONKU ynpaeneHua pene (puc.6.57)

) e 1. Knonka DEL: ynaneHne o6bekTa B cxe-
: . Me COeAVHEHUN.
2. [padwuyeckuin gucnnein.
3. KHonka ALT: cneupnanbHble GYyHKUMN B
CXeMe COeAVHEHW, cTaTyc aucnnes.
4. CwurHanbHble CBETOAMOAbI.

5. KHomka pexuma paboTbl: nepeksoye-
HWe pexuma Aaucrnnes Mexay Buayanusaumen
M 3KpPaAHOM COCTOSIHMS, 3akKpblTUE pexuma
o P TepMuHana.

6. KHOMKW ynpaBneHunss KypcopoMm, Brpa-

BO, BHM3: BblAesIEHNe 0ObekTa B MEHIO, ycTa-

i_cp HOBKa HOMEPOB KOHTaKTOB, MOAYNEN N KOHC-
) (

if

TaHT.

7. KHonka OK: coxpaHeHue BBeOEHHOrO,
nepexoq, K cnegytowemMy ypoBHIO MEHIO.

8. KHomku ynpaBneHusi Kypcopom, Bne-
Puc. 6.57. Jluuesas naHenb n BO, BBEPX (TO XE, 4TO U 6).
KHOMKW ynpaeneHns MFD-Titan 9. Knonka ESC: npenblaylwiunii ypoBEHb
MEHIO, OTMeHa.

oo
I | —
@
o

B pexume BM3yanusauumm KHOMKM MOTMYT BbINOMHATL Apyrne OyHKLMW, OTanYato-
Lmecs OT BbILLIEN3TOXEHHbIX.

CeeToauopabl:

[lBa cBeTogmopa Ha 3agHEN CTOPOHE Kopryca npoLeccopa: MHOMUMPYIOT Hann-
yne nutanmsa (PAW) n pexum pabotel (RUN —mepuatowmin, STOP — ropuT NnoCTOsH-
HO), paboTty B cetn (NET), aHanornyHo pene EASY800.

[lBa cBeToouoda Ha NULEBOM MOBEPXHOCTU AMCMNESA - 3efeHbll U KPaCHbLIN.
3eneHbli UCNONb3YETCA Kak UHAMKATOP MPU HANMYUS NMUTAHUS U OTPAXAET Pexum
paboThl, KPACHbLIN ANS nHAMKaumMm HemcnpasHocTen B cetn NET.

CouyeTaHUs KHOMOK:

DEL + ALT - lNMepexon K CACTEMHOMY MEHIO
DEL + ESC - Cbpoc aucnnes

P — kHonkn (O60o3HaveHus coBnagatoT ¢ pene EASY800):

P1 — xHonka kypcopa Bneso,

P2 — kHonka kypcopa BBepX,

P3 — kHoMnka kypcopa Bnpaso,

P4 — kHonka Kypcopa BHUS3.

6.4.2. PacuundpoBka TUNOUCNOJIHEHUSA

MFD-1..2..-3..-4..
1..: pasmep gucnnea v koprnyca B MM,
2..: CP8 — NCTOYHMK NUTaHUs 1 YypPoBEHb npoceccopa (8),
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R — peneHblii BbIXOA,

T — TPAH3UCTOPHbIN BbIXOA,

A — aHanorosbIn BbIXOA,

XX — obLiee KONMYECTBO BXOLAOB U BbIXOAOB,
3..: B — KHOMKM ynpaeneHus,

ME - ynpaBneHue B pa3OMKHYTOWM M 3aMKHYTOW CUCTEME,

NT - ynpaBneHue B pa3oMKHYTOW 1 3aMKHYTOW cucteme, padota B cetn NET,
4..: JononHUTENbHbIE DYHKUMN.

6.4.3. MeHio MFD-Titan

CtpykTypa MeHto pene MFD-Titan npakTuiecku coBnagaet ¢ MeHio pene EASY800.
3pecb OCTaHOBMMCS TOMBbKO Ha 3feMeHTax MeHlo, cneumduyeckux gna MFD-Titan.
CyLLeCTBEHHOI NONIOXUTESIbHON OCOBEHHOCTBIO SIBNSIETCSH MPUMEHEHNE KPYMHbIX 3Ha-
KOB, Tak Kak akpaH MFD-Titan B aBa pasa LuMpe 1 B NoJaTopa pasa Bbille, 4eM Yy pene
EASY800.

FnaBHoe meHlo. [lo6aBneHa ctpoyka meHio TERMINAL MODE.., nocne KoTopom
MAET MEHIO C NPELNIOXKEHNEM YCTaHOBUTL HOMep cTaHumu (STATION ID:) n pexum
Hayana pabotsl START MODE.

CuctemMmHoe MeHI0. B cuctemHom meHio (SYSTEM..) ny6nupyetcs yHKUMS
TERMINAL MODE n pobaBneHbl age dyHkumm BbiGopa kHomnok | BUTTONS u R
BUTTONS.

6.4.4. Pexxumbl pa6otbl MFD-Titan

CywectsyeT 3 pexuma padoteli: RUN, STOP 1 TERMINAL MODE.

B pexume RUN mnpet HenpepblBHas pabota B COOTBETCTBUM C YCTaHOBJIEHHOMN
nporpamMmmorii. Pabota MoXeT ObiTb OCTAHOBMIEHA MPU NEPEKIIIOYEHUN PENe B PEeXUM
STOP unu TERMINAL MODE vnn npu oTknoyYeHun nutaHus. Cxema coeauHeHWi,
napamMeTpbl U YCTaBKN pene Nnpu OTKIIIOYEHUU NMNTaHUS COXPaHSAOTCS.

6.4.4.1. Pexum TERMINAL MODE

B pexume TERMINAL MODE nmeeTcs BOSMOXHOCTb YNpaBfieHns ApYyrMmMm ycT-
poicTBamMn. ATO OCOBEHHO MONE3HO, ECIN OHU HAXOOATCS B TPYAHO AOCTYNMHOM MeC-
Te. OTOT PEXUM NPUMEHSIETCS TakXe AJis TOro, YToObl KOHTPONMPOBATL U BbIBOOAUTb
Ha Aucnien OaHHble YCTPOMCTB, He MMeloWwmMx COOCTBEHHOro aucnnes. Pexum
TERMINAL MODE moxeT ObiTb MCMOJIb30BaH Kak C MocnenoBaTesibHbiM UHTepdei-
com, Tak U B cetn NET. MNpy npumMeHeHUM 3TOro pexuma HeoOXOOMMO Y4MTbIBATb
crnepyiolee.

TERMINAL MODE - 370 oTAesbHbIl pexumM paboTbl, NogobHbi peximy RUN.

OH dYHKUMOHMPYET TONbKO, ECNX NPOrpaMMa He 3anyLueHa.

LOns ero aktmeaumm pene Heobxoammo nepesecty B pexum STOP. Mpu ak-
TnBaummn pexmnma TERMINAL MODE Ha gucnnee COCTOSIHUIA BbICBEYMBAETCS MySbCU-
pylowas 3Be3goyka (), nokasbiBas BbICLUNI MPUOPUTET STOrO pexmnma.

104



B Moeller

Bce coepuHeHHble yCTPOWMCTBA OOJIKHbI TakXe MOAAEPXUBATb PEXUM
TERMINAL MODE.

OTpaneHHoe yCTPONCTBO MOXET UMETb Kak MECTHOE yrpaBiieHne, Tak U au-
CTaHuunoHHoe, B pexunme TERMINAL MODE. Heo6xoaMmMo NOMHUTb, 4TO ObiCTpOOEn-
CTBME MECTHOrO YNpaBleHus BCErga Bbille, YeM AUCTAHUMOHHOMO U, KPOME 3TOro,
BO3MOXHbI KOHPANKTbI NMPY TakOM ABOMHOM YrpaBieHun, Bbi3blBalowme cOon nnm
HenpeaBUOEHHbIE CUTYaLMK.

Ona 3akpbitna pexuma TERMINAL MODE cnegyeT HaxaTb KHOMKY CO 3BE3-
no4ykown. MNpu atom gucnnen nepexogut B pexum STATUS DISPLAY n nynbcupytowias
3Be3404ka noracaet. 18 NOBTOPHOrO BKIIOYEHUS peXMMA Moka3a HeobxoauMo Ofl-
HoBpeMeHHO Haxatb DEL n ESC.

6.4.4.2. Pexum COM-LINK

B aTOM pexvme MOXET ObITb YCTaHOBJIEHA ABYXCTOPOHHSISI CBA3b C APYroi CTaH-
umen, Haxopawerica B cetn NET, nnm coegmHeHHor ¢ MFD B kadecTtse pacumpuTe-
nsa. Mpoipsa B cucteMHoM MeHto nocneposatenisHo CONFIGURATOR..., COM..., COM-
LINK n aktmBuposae REMOTE MARKER, nonagaem B MeHIO HacTpoiiku obmeHa
paHHbiMn  READ: n1 WRITE:, B KOTOPOM MOXHO YCTaHOBUTb HOMEpPa U TUMbl Mapke-
pOB, yyacTBylOLWMX B 0OMEHe AaHHbIMU.

Bonee noapobHble cBeneHUst 06 3ToM pexume paboTbl U NpUMepbl ero npume-
HEHMs! CM. TeXHMYECKMe OnuncaHms 3asoga — narotoeutens AWB2528 - 1423 (EASY800)
n AWB2528 — 1480 (MFD-Titan).

6.5. dyHkumoHanbHbie moaynn MFD-Titan.

B MFD-Titan npymMeHsoTCa 4ONONHUTENBHbIE DYHKLMOHANbHBIE MOAYNN, HE ONU-
caHHble Bbiwe ans pene EASY800. B HoBbix Bepcusix EASY800 atn moaynu moryt
ObITb Y€ MPUMEHEHbI YaCTUYHO WS MOJIHOCTbIO.

6.5.1. Mogynb komnapartopa gaHHbix (BC)

KomnapaTop paHHbIXx TpebyeT 48 6anT namaTtu, nnoc 4 Gainta Ons xpaHeHus
BXOAHbIX KOHCTaHT MoAynsi.
dyHKUMOHanbHble 6nokn oT BCO1 no BC32 npepHasHayeHbl Ans CpaBHEHUS
BENYMH [ABYX MOCNeO0BaTeNbHbIX MPYMM AaHHbIX MapkepoB. CpaBHEHWE BbIMOSHS-
eTcsa B 6aiitoBoM dopmate. MoryT cpaBHMBaTLCS Creaylowme TUnbl MapKepoB:
MB;
MW;
MD.

Moaynb mMoxeT ObiTb NpeacTaBneH crepylowen cxemon (puc. 6.58). Mpumep
OMCnnes ycTaHOBKM NMapameTpoB MOAYNS npeacTasnieH Ha puc. 6.59.
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Puc. 6.58. Cxema coegmHeHuii Moayns komnapartopa AaHHbix BC21

BC21 +
I
I
MO

Puc. 6.59. Aucnnen napamMeTpoB MoAayns komMnaparopa AaHHbix BC21

Ha gucnnee napameTpoB 1M3006paXxeHbi:
BC21 - ycnoBHoe 0603Ha4YeHVe 1 HOMEpP MOAYINS KoMNapaTopa AaHHbIX;
+ - OOCTyn K napameTpam aucrnes;
>[1 — Havano cpaBHEHWS NEPBOW rPYMMbI;
>|2 — Havano cpaBHeHWs BTOPOW rpymnmbl;
>NO — KO/IM4EeCTBO 9NIEMEHTOB B rpynne, nogjiexalliee CpaBHEHWIO;
pasmep rpynnbl ot 1 go +383.
B napametpbl ancnnest pyHKUMOHanbHoOro 61o0ka MoryT ObiTb Npeob-
pa3oBaHbl TONIbKO KOHCTAHTI.
B cootBeTcTBMM C pOpMOIN onepaHaoB BxodoB >I1 n >12 BO3MOXHbI
cnenylowme pexmmsl onepaumn:
Bxopbl
Bxogpl dyHKUMOHanbHoro 6noka >I11, >12 1 >NO moryT 6bITb nNpea-
CTaB/IeHbl CreaylowWuMmM onepanaamm:
KOHCTaHTaMu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu oT IAO1 go 1A04:
aHanoroebiM BbixogoMm QAOT;
TekyLlen BennunHor QV> gpyroro dyHKUMOHANbHOro Moayns.
KaTtywikn:
ot BCO1EN po BC32EN — katyLuka paspeLleHns CpaBHEHUS AaHHbIX.
KoHTakTbl:
ot BCO1E1 po BC32E1 — konnyecTtBO CpaBHMBAEMbIX 3JIEMEHTOB
6osblle B OOHOM U3 CpaBHMBaEMbIX PSAOB;
ot BCO1E2 no BC32E2 — nBa cpaBHMBaeMbIX psiaa NepekpbiBaloTCs;
ot BCO1E3 no BC32E3 - BbibpaHHas nepeycTtaHOBKa CPaBHUBAEMbIX
PSAOB BbIXOAMT 3a AOMNYCTUMbIE Npenens;
ot BCO1EQ po BC32EQ - pesynbtat cpaBHeHWs Ha Bbixoae. Pesynb-
TaT CpaBHEHUS SIBNSIETCS AOCTOBEPHBLIM TOJILKO B TOM Cly4ae, eCnu BKIIO-
yeHa katywka BC..EN.
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MmMeHHO noaTomMy Ha puc. 6.58 B uenn mapkepa M49 yctaHOBNEHbI NOcnenoBa-
TenbHO Aga koHTakta BC21EQ n DC21EN.

CocTosiHne 0 COOTBETCTBYET HEPABEHCTBY CPABHMBAEMbIX MPYMM.

CocTosiHne 1 COOTBETCTBYET PaBEHCTBY CPaBHUBAEMbIX Fpymn.

DyHKUMOHMPOBaHUE MOAYJS KOMMapaTopa AaHHbIX

DyHKUMOHaNbHBIA MOAYNb CPAaBHEHUS AAHHbIX CPaBHMBAET ABa MOCHeLoBaTeslb-
HbIX MOAyns AaHHbIX. Onepaums cpaBHEHWS akTUBUPYETCS Npu cpabaTtbiBaHUM pas-
pewatowieit katywkn BC..EN. BbixogHble KOHTakTbl owmbok E1, E2 n E3 paioT oueH-
KY HE3aBMCMMO OT COCTOSIHWUSI KaTyLUKWN pa3peLleHus.

Bonee noapobHble cBefeHVs 0 paboTe MOAyNs U NMPUMEPBI Er0 MPUMEHEHUS CM.
TeXHU4Yeckne onucaHusi 3aBoga — uarotosutens AWB2528 - 1423 (EASY800) un
AWB2528 — 1480 (MFD-Titan).

6.5.2. Moaynb TpaHcnauum aaHHbix (BT)

Mopaynb TpaHcnauun aaHHblX TpebyeT 48 6ainToB namsaTtu, naoc 4 6anta ans
XPaHEHUST BXOOHbLIX KOHCTaHT MOZyNS.

Moaynun ot BT01 no BT32 npegHasHayeHbl oisi TpaHCASLUMM OaHHbIX U3 Map-
KEePHOW rpynmbl (KONMpoBaHWe AaHHbIX). MapkepHble rpynnbl MOryT ObiTb Nepenunca-
Hbl C YaCTHbIM 3HAYeHVEM (MHMLManu3aums AaHHbIX). Bo3amoxHa TpaHcnsums u ne-
pesanucb creayloLwmx TUNoB MapKepoB:

MB;

MW;

MD.

Cxema coeguvHEHUA U QUCNEN HACTPOWKM MapameTpoB NPeACcTaBieHbl Ha
puc. 6.60.

- p— ETIT INI +
ETOES ST #11
ETE'EEE:l ¥
BTOTES { M 42 MO

Puc. 6.60. Cxema coeguHeHuii 1 oyUcniein napameTpoB MOZyns TPaHCAaUuMM faHHbix BTO7

Ha omncnnee napameTpoB n3obpaxeHsbi:

BTO7 — YcnoBHoe 0603Ha4yeHWEe M HOMEP MOAYNS TPAHCASUMM OaHHbIX;

+ - [oCTyn K napameTpam Aucrnes Moayns;

INI - pexum INI, nHMuUMannsaums MapkepHoro psaa;

>|1 - Hayano MUCTOYHMKA rPynnbl;

>12 - Hayano 3agaHHoM rpynnbl;

>NO - KONMYecTBO TPaHC/AMPYEMBIX 3/IeMEHTOB B Oaiitax; pa3amep rpynnbl oT 1
no +383.

Pexumbl paGoTbl Mmoayns

INI - VHnumann3aums mMapkepHoOWr rpynnbi;

CPY - KonupoBaHue MapkepHOW rpynmbl.
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Bxoabl
Bxogpl dyHkumoHansHoro moayns >I1, >12 1 >NO moryT ObiTb NpencTaBieHb
cneaylowyMn onepaHaamin:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu oT IAO1 pgo 1A04:
aHanorosbiM BbIxogoMm QAOT;
TEKYLLEN BeNnnYnHom QV> apyroro GyHKUMOHANBHOrO MOoAayns.

Katywikn

Ot BTO1T_ po BT32T_ — npu BKOYEHMM KATYLIKW BbINOSHAETCS TpaHCNSaums
OaHHbIX B 33@aHHOM PEXMME.

KoHTakTbl:

ot BTO1E1 go BT32E1 — uncno 6ainToB mMapkepa MpPEeBbILLAET 3a4aHHylo0 rpynny
NCTOYHUKA,;

BTO1E2 no BT32E2 — nUCTOYHUK M 3apaHHaa rpynna nepekpbiBaloTCcs.

BTO1E3 po BT32E3 — cneumanbHble NepeyCcTaHOBKM BbIMOSIHEHbI HEMPABUIIBHO.

Bonee nogpobHble cBefeHns o paboTe MoAyns U NPUMEPbl ero MPUMEHEHUS CM.
TEXHMYECKME OonucaHmsa 3aBoga — uarotosutens AWB2528 - 1423 (EASY800) un
AWB2528 — 1480 (MFD-Titan).

6.5.3. Moaynb wmnpoTHO-uMnynbcHoro (LUNM)
npeo6pasoBaHua (PW)

Moaynb LUNM TpebyeT 48 6aiiT namsaTtu, nnoc 4 6aiita ona xpaHeHUs BXOOHbIX
KOHCTaHT MOAyN4.

B coctaBe MFD-Titan nmetotcs 2 moayns LWMPOTHO-UMIMYNbCHOrO NpeobpasoBa-
Hua PW0O1 n PW02. Moaynn coeamHeHbl NocnenoBaTeslbHO CO CleaylowmMMm BbIXO-
namu:

PWO1 ¢ Qf;
PW02 ¢ Q2.

LLIMPOTHO-MMMYNbCHbIE MOAYNATOPbI UCMONB3YIOTCH NPENUMYLLECTBEHHO B BbIXOA-
Hbix uensx MWL perynaropos. MakcumanbHasa yactota mogynauum 200 My, nav ne-
pvoa mogynauumn 5 mc. MakcumanbHas ANUTENbHOCTL Nepuoaa cocTaeBnseT 65,5 c.

dopmMmupoBaHue ueneit ¢ npuMmeHeHem moayneii WM

B cxeme coegmHeHnin pene UM npencrtasneH B dopMe KaTyLIKM M KOHTakTa.
Mpy npumeHeHWn nepuoga Moaynsaumm meHee 1 C MPUMEHSIOTCS TONbKO TPaH3UC-
TOPHbIE BbIXOAbI. [N npeaoTBpaLLleHnst HeNPaBUIbHOMO MYHKLUNMOHMPOBAHWS KaTyLu-
Ky MOAynsi cnemyeT UCMonb30BaTb B CXEME COeAVHEHUI TONbKO oavH pa3. Cxema
COeOMHEHUI 1 OMCMen HacTporiku napameTpoB moaynsa UMM npepcrtaBneHbl Ha
puc. 6.61.

KT T FULIEN Fillz ¥
FULIE! LM oAk sl

*PO

*ME

Puc. 6.61. Cxema coegvHeHuin n gucnnei napametpos mogyns LLIWMM PWO02
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Ha gucnnee HacTpoWkyM napamMeTpoB U300paxeHbl:

PWO02 - ycnoBHoe o603Ha4eHne moayns LUMM u ero Homep;

+ — pocTyn K napameTpam gucnnes;

>SV — BxopgHas ynpaBnsemasi NepemMeHHas;

>PD — nNpoAaofXUTENBHOCTbL NEPUOAa MOAYASALUMN B MC;

>ME — MUHUManbHasi NPOAOIKUTENBHOCTE BKIIIOYEHMWS!, MUHUMAaNbHas Npoaon-
XUTENbHOCTb BbIK/OYEHMS B MC (Tabn. 6.3).

Tabnuua 6.3. BennyvHbl U UHTEpBanbl BpeMeHu

MapameTp BenuunHa n nHTepsan To4HOCTb
BPEMEHM BOCMPOM3BEEHNS

>SV ot 0 po 4095 1 egvHuua

>PD ot 0 po 65535 MC

>ME ot 0 po 65535 MC

MHTepBanbl Bpemenn PD n ME 3apgaiotca ¢ TodHocTbio 0,005 ¢ wnmn 5 mc.

Bxoabl
Bxoapl dyHKUMOHanLHoro moayna >SV, >PD n >ME moryT 6biTb npeacTaBieHbl
cnegylowyMm onepaHaamum:
KOHCTaHTamu;
mapkepamn MD, MW, MB;
aHanorosbiMy Bxogamu ot IAO1 po IAO4:
aHanoroebiM BbixogoM QAOT;
Tekywen BenninHoi QV> gpyroro GyHKUMOHANBHOIO MOLYNS.
KaTywikn
PWO1EN 1 PWO2EN paspeluaioime KaTyLiku.
KoHTakTbl
PWO1E1 no PWO2E1 HeBbINOJIHEHME YCNOBUS MUHUMANbHOM ANIUTENBbHOCTU BKIIHO-
YEHUS WAV MUHUMANbHON ASINTENIbHOCTU OTKITIOHEHUS.

Pa6oTta moayns LM

BxogHasi nepemMeHHas BenvumHa >SV moaynsa UMM npeobpa3syetcs B nocnenoo-
BaTeNIbHOCTb MMMY/IbCOB C MOCTOSIHHOM NPOAOIIKUTENLHOCTLIO nepuoga. LunpuHa
MMMynbCa NPONOpPLMOHasibHa BXOOHOW MNepeMeHHOW BenunyuHe. OnvTenbHOCTb ne-
proaa v MMHUMAJILHOE BPEMS BKIIOYEHNSI MOTYT ObiTh BbIOPAHbI C YHETOM OrpaHuye-
HWUI, yka3aHHbIX B Tabn. 6.3. CHOpPMMPOBAHHBIN UMMYNbLC HANPAaBASETCA HA COOTBET-
CTBYIOLLMIA BbIXOA, NMO3TOMY BbIXOA, NMPEACTAB/IEHHbI B CXEME COeAMHEHUN, MOCTOo-
SHHO MEPEKITIIYAETCS.

Ecnn katywka PW..EN He akTuBupoOBaHa, TO MOAYJSb TakkXe He aKkTMBMPOBaH n
YCTaHOBJIEH B HOJIb.

Mpu ycTaHOBKE MVHUMATIbHBIX JJIUTENBHOCTEN HEOOXOOMMO YYUTBIBATL CHELYIO-
uiee.

MuHManbHag NPOAOIXUTENBHOCTb BKJIIOHEHUS YCTaHaBNMBAETCH Takas Xe,

KaK U MUHMMalIbHas NPOAOIKUTESNIbHOCTL BbIKIOYEHWS.
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MuHUManbHas NPOAOIKNTENBHOCTbL BKIIOYEHUS Ha 0J1kHaA ObiTh 6osbe 10%
MVHUMaNbHOW MPOAOJSIKUTENBHOCTU BbIKOYEHUS. COOTHOLUEHNE MUHUMAJSILHOTO
nepmoga n MUHMMasbHOro BpeMeHn BktoYeHns (P/M) 3aBUCUT OT NPOLLEHTHOrO OT-
HOLLEHUSI MEPEMEHHON PErynnMpyemMor BENNYUHbL. MUHMMaNbHOE BPEMS BKJIIOYEHMS
LO/MKHO OblTb YCTAHOBMIEHO Kak MOXHO MeHblue, C TeM, 4TobObl cOOTHOLWweHne P/M
ObIN0 Kak MOXHO 6onblie. Ecnn MyHMManbHoe Bpemsi BKIOYEHUS HE MOXET OblTb
OYeHb ManeHbkUM, TO MPOLAOIIKUTENBHOCTb Nepuoa AoSXHA OblTb COOTBETCTBEHHO
yBeNnMYeHa.

MuHumaneHOe Bpems BKIOYeHMs cocTasnset 1 mc.

Ecnn Tpebyemasi WwmMprHa MMnynbca MeHbLUE, YeM MWHMMasbHAas OJINTENb-
HOCTb BKJIOYEHMS, TO BKIOHaeTcs KOHTakT PW..E1.

Ecnun Tpebyemas onvMTeNnbHOCTb Nay3bl MEHbLUE, YEM YCTAHOBJIEHHbIA MUHK-
MYM OJINTENIBHOCTM OTKJIIOYEHUS, TO 3aMblkaeTcs koHTakT PW..E1, a Beixoabl Q1 n Q2
CTaAHOBSATCS MOCTOSIHHO BKJIIOYEHHBLIMU.

KommeHTapumii. CooTHowweHne P/M sBnsieTca oOpaTHO BENMYMHOM Ananas3oHa
PEerynMpoBaHus Nnpu LWWPOTHO-UMMYbCHON MOAYNSLMN U XapakTepu3yeT TOYHOCTb
perynuposanus. MNprnBeaeHHbIE MUHUMANbHBLIE 3HAYEHUS neproga Moaynsaunm (5 mc)
N DanTenbHoCcTU mmnynbca (1 MC) COOTBETCTBYIOT Auanas3oHy perynmposaHus 1:5
WA TOYHOCTW perynnpoBaHus npumepHo 20%. Ecnn HeobGxoaMmo perynvmpoBaTtb
BbIXOAHYIO BEJIMYMHY C TOYHOCTbIO A0 1%, TO cneayeT ycTaHaB/MBaTb COOTHOLLEHWE
P/M kak 100/1, TO eCTb NpY MUHMMANbLHOW LWUMPUHE MMNynbca 1MC cnegyeT ycTa-
HaBnmBaTb gautenbHocTb nepmnoga 100 mc. Onsg MHEPLMOHHBIX MPOLECCOB, Takmx
KaK nogaepxaHvie 3afaHHo TemMnepaTtypbl UM OABNEHMWS, UCXOOAT U3 MUHUMabHO-
ro nepuoga ynpasneHus, a 3aTeM BbIOMPAOT MUHWMAaIbHOE BPEMS BKIOYEHUS.
Hanpumep, npu BbiGpaHHOM nepuoge 10 ¢ 1 3agaHHOM TOYHOCTU PEryMpoBaHus
1%, MUHMManbHoe Bpemsi BKtoYeHus cocTaensietT 0,1 ¢ uam 100mc.

6.5.4. Mopynb NMUL, perynatopa (DC)

Mogynb MNA, perynatopa TpebyeT 96 6aiT namsaTn, nioc 4 H6arita onsg xpaHeHus
BXOZHbIX KOHCTaHT MOAynsl.

B coctaBe pene MFD-Titan umeetca 32 nponopunoHanbHO-UHTErpanbHO-aAng-
depeHumnanbHbix (MWA) perynatopa ot DCO1 po DC32 pgns co3maHust 3aMKHYTbIX
CUCTEM YMnpaB/eHus.

Mpwn npumeHeHun NN, perynatopoB 3HaHNMe 0COBEHHOCTEN NOCTPOEHMS U MPUH-
LMMNOB OENCTBMSA 3aMKHYTbIX CUCTEM SBNSIETCA 003aTeSIbHbIM.

B0O3MOXHO MCMONb30BaHWE TPEX OTAENbHbIX PErynMpyembix BbIXOLOB. [lepBbiii
perynupyemMblii BbIXO[, MOXET ObiTb OpraHM3oBaH 4epe3 aHaloroBbl BbIXOL, pese.
[lBa opyrux perynmpyembix BbIXOAa MOMYT ObiTb BbIMNO/HEHbLI C UCMONL30BAHMEM OBYX
BbIXOJOB C LUMPOTHO-UMMYNbCHOM Mogynsumen. Takum o6pa3oM, MOXHO CO3LaBaTb
NPOEKTbI C MPUMEHEHNEM OT OJHOr0 40 TPEX 3aMKHYTbIX KOHTYPOB yrnpasieHus, 1mbo
MX COYeTaHuN.

B cxeme coeguHenun MU perynatop npeactaBnseTcd B pOpMe HEeCKONbKUX
KaTylwek W OJHOro KOHTakTa.

KaTtywikn:

ot DCO1EN po DC32EN - pa3pelueHue pabotsl MNUA perynatopa;

ot DCO1EP no DC32EP - akTMBMpOBaHMEe MponopLUMOHaiibHON COCTaBNSIOLLEN;
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ot DCO1El npo DC32El — akTmBMpoOBaHME MHTErpasbHOW COCTaBASIOLLEN;

ot DCO1ED po DC32ED - aktmBupoBaHue gubdepeHumansHom COCTaBNSIOWEN;

ot DCO1SE po DC32SE — akTMBMpOBaHWE PYYHOro ynpaBieHus.

KonTakTt

Ot DCO1LI po DC32LI — perynupyemas BenuvynHa npesbicuia JONycTMMOE 3Ha-
YyeHue.

Mpumep cxembl COeanHEHNS U gucnies HacTpoek napameTpos MU, perynatopa
npuBeaeH Ha puc. 6.62.

DCo2 UNP +
>
Mg { DCOZEN 112
{ DCOEER
{ DCOE! b
{ DCRZED FTH
M ER { DCRESE Y
BCDELI g M Gk VT
MY
au

Puc. 6.62. Cxema coeouHeHnin 1 aucnnei HacTpoliku napametpos ML, -perynatopa DCO2

Ha gucnnee napameTpoB M300paxeHbl:

DCO02 - ycnoBHoe 0603HavyeHue u Homep ML, perynstopa;

UNP — ofHOMONSPHBINA pexum;

+ - [OCTyn K napamMeTpam gucnnes;

>11 - ycraska M perynaTtopa;

>[2 - Texywasn BennunHa MU perynsatopa;

>KP - nponopumoHanbHbiil KO3dbuumeHT ycunennsa Kp;

>TN - NOCTOSIHHAas BPEMEHWN MHTErPUPOBAHUSA UM BPEMS BOCCTaHOBNAEHUS Tn;
>TV - nocTtogHHasa BpemeHn anddepeHumpoBaHus Tv;

>TC - Bpems uMKna perynmpoBaHust (KBaHTOBAHME MO BPEMEHW);
>MV - nepemeHHas, ynpasnsemas BPY4HYIO;

QV> - perynupyemMas nepemMmeHHas.

OnTMu3aumns BpeMeHn uukna perynvpoBaHus cMm. n. 6.5.9.

Pexumbl pa6oTtsl MUL, perynatopa
UNP - ogHononapHas 12- 6utoBas BennymHa ot 0 no 4095;
BIP — pByxnonsapHas 13- 6utoBas BennuunHa ot -4096 no +4095.
Bxoabl
Bxoapl pyHkumoHansHoro moaynsa >I1, >12, >KP, >TN, >TV, >TC n >MV moryt
ObITb NPeAcTaB/eHbl CNEAYIOLMMU ONepaHaaMun:
KOHCTaHTamWu;
mapkepamn MD, MW, MB;
aHanoroBbiMu Bxogamu ot IAO1 oo 1A04:
aHanorosbiM BbixogoM QAOT;
TekyLwen BennyinHor QV> apyroro GyHKUMOHANbHOro MoAyns.
Tekywaa BenuuuHa ...QV> MOXET OblTb NPEACTaBNEHA CNenyloLWMMN onepaH-
namn:
mapkepamn MD, MW, MB;
aHanoroebIM Bbixogom QAO1
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p,OﬂyCTVIMbIe BEJIN4YUHbI O BXOAOB U BbIXOA40B

MapameTp HanmeHoBaHue Jonyctumaga sBennyuHa To4HOCTb/€en,.n3m.
> YcraBka perynatopa | Ot —32 768 po +32767
>I2 Texywasa BennumnHa  [OT —32 768 po +32767
>KP MponopunoHanbHbIn
KO3dPUUMEHT
ycunexusa Kp Ot 0 po 65535 -- /%
>TN [MocTosiHHasa BpemeHn
MHTerpuposaHus Tn Ot 0 go 65535 B 100/ms
>TV MocTosiHHasa BpeEMEHN
AnddepeHum-
poBaHus Tv OT1 0 po 65535 B 100/ms
>TC Bpems uvkna
perynnmposaHms Ot 0 po 65535 B 100/ms
>MV MepemeHHas,
perynupyemasi
BPY4HYIO OT1 -4096 po +4095
Qv> Perynupyemas
nepemMeHHas OT1 0 po 4095 pna
OZHOMOJIIPHOIO pexnma
Ot -4096 no +4095
Onst OBYXMOSIIPHOIO
pexuma

Mpumep
MapameTp HanmeHoBaHune BennuuHa Ha Bxoge Pabouas
BENYMHA
B Mopyne
>KP [MponopunoHanbHbIn
KO3pDNUMEHT
ycunexus Kp 1500 15
>TN [MocTosHHaa BpemeHun
VMHTErpmpoBaHua Tn 250 25¢
>TV MocTosHHas BpemeHu
omobdepeHumpoBanuns Tv 200 20c
>TC Bpems ckaHMpoBaHus 500 50c
>MV lMepemeHHas, perynu-
pyemasi Bpy4Hyo 500 500
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Pa6oTta moaynsa MU perynaropa

Perynatop pa6otaet Ha ocHoBe MW/, anropuTtmMoB, B COOTBETCTBMM C KOTOPbIMU
perynupyemas BenuduHa Y(t) aBnseTcsa pesynbTatom pacyeTra npornopuyOHanNbHOM,
MHTErpanbHon n anddepeHumanbHoi  COCTaBNSIOLNX.

MWL perynatop HauMHaeT paboTatb npu akTueaumm kaTywku DC..EN. MNpu He
aKTMBMPOBAHHOW KaTylLlKe PEerynsaTop YCTaHOBSIEH B HYNEBOE COCTOSIHWE WU PErynau-
pyemasi BeIM4MHA Ha BbIXOOE PaBHA HYJIO.

MponopuunoHanbHasa coctaensowas M, nHterpansHas N v anddepeHumansHas
[l aKTMBMPYIOTCS NPY BKJIIOYEHMM COOTBETCTBYIOLLMX KaTyLlek. Takum o6pasom, nve-
€TCH BO3MOXHOCTb NpumeHaTb M, M n NMNL, perynatopsl.

O6wee ypaBHeHue MNL, perynatopa

Y(t) = YP(t) + YI(t) + YD(1),

roe

Y(t) — perynupyemas nepemeHHasi, paccimTaHHas 3a BPEMS LMKNQ;

YP(t) — nponopumoHanbHas cocTasnsiowas, paccyMTaHHas 3a BPeEMS LMKNA;

YI(t) - nHTerpanbHas COCTaBnsoLWAs, pacCYMTaHHaAs 3a BPEMS LMKNA;

YD(t) - anddepeHumanbHas COCTaBNSAIOWLAsA, paccinTaHHas 3a BpeMs umkna.

PacueT perynMpyemon BENUYUHBLI MPOU3BOAMUTCS Ha KaXOOM WHTEpBane uukia
perynmpoBaHns (BPEMEHU KBAHTOBAHUS).

MponopuuoHanbHaa coctasnswowas NMUL perynatopa

MponopumnoHanbHasa coctasnsowas YP asnsetca npoundseneHnem koadpouum-
eHTa ycuneHus Kp n owmbkm perynnpoBarus (e). OwmbKkoi perynnmpoBaHns aBnseT-
CSl pasHuua Mexay 3afaHHoOM Xs n Tekywen Xi BenminHaMmm Ha ydacTke umkna
perynupoBaHus. YpaBHEHME ANS pacyeTa NponopuMOHaNbHOM COCTaBASIOWEN

YP(t) = Kp x [Xs(t) — Xi(t)].

UnTerpanbHas coctaensiowaa NUA perynatopa

WHTerpanbHas cocTaBnsioLLlas NponopLmoHanbHa CyMMe OWnOkn 3a BCe BPeEMS

perynmpoBaHus.
YI(t) = Kp x Te/Tn x [Xs(t) = Xi(t)] + YI (t-1),
roe

Kp — kapPrumneHT ycuneHms;

Tc — BpemMs uuMKna;

Tn — ycTaHOBNEHHAs MOCTOSIHHAs BPEMEHU VMHTErpuUpOBaHUs;

Xs(t) — 3apaHHas BennuMHA Ha MHTEpPBane UMKNA;

Xi(t) — Tekywasa BennumHa Ha MHTEpBase UWKNa;

YI(t-1) — BenuumMHa MHTErpasbHON COCTaBMSIOWEN PErynMpyemMon nepemMeHHom
Ha npenplayLlemM MHTepBane pacyeTa.

AnddepeHumanbHaa coctaensiowaa NUA perynatopa

OnddepeHumanbHas cocTasnsiowas nNponopuMoHanibHa M3MEHEHUIO OLWNOKK
perynupoBaHusi. Bo nséexaHve 60nbLUMX CKaYKOB PeryivpyemMoi nepeMeHHoM, Bbi3-
BaHHbIX onepaumen gnddepeHumpoBaHns NpuU N3MEHEHNN 3aJaHns, pacCYUTbiBa-
€TCH U3MEHEHME TEKYLLEN BENMYUHBLI. dunddepeHumanbHas cocTasnsiowas paccym-
ThIBA€TCH B COOTBETCTBUU C YPaBHEHNEM

YD(t) = Kp x Tv/Tc x [Xi (t—=1) — Xi(t)],

roe

Kp — KO3apPUUMEHT yCuneHus;

Tc — BpemMs uuMKna;

Tv — Bpems gnddepeHUMpoBaHNS CUCTEMbI YNPaBEHNS, Ha3bIBAEMOE TakxXe
MOCTOSHHOM BpeMeHn amnddepeHumpoBaHns;
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Xi(t) — Tekywas BennymMHa Ha MHTEpPBaNe UMKNa;

Xi(t—1) — Tekywasa BenvynHa Ha npenbioyweM UHTEpPBaNe pacyeTa.

Bpemsa uukna Tc

Bpems uvkna onpenensieT nNpoaoSXUTENBHOCTb MHTEPBana, B TEYEHNE KOTOPOro
MOZyJib BbI3bIBAETCA OMepaumoHHO cucTemon ons obpadoTtku. Ero BennumHa mo-
XeT 6biTb 0T 0 go 6553,5 c. Ecnn ycTtaHoBeHa HyneBasi BeNIMYnHA, TO BPEMS LmKia
onpenensieTcs ToNbko MHTEPBAIOM BPEMEHN MeXAy ABYMS Bbl3oBamu moayns. Mpu
Tc=0 BpemMsi uMkia COOTBETCTBYET AJ/IMHE MPOrpamMmbl, U MOXET OblTb MPUYNHON
HEPErynsapHOi peakumm CUCTEMbI ynpasneHms. Bmecte ¢ Tem, ycnosue Tc=0 MOXHO
cunTaTb YCIIOBUEM MpPenenbHOro HGbICTPOAENCTBMS CUCTEMBI.

PyuHoi pexum moapyna MUL perynatopa

[nsa Toro, 4ToObl PEerynmpyemMoi BeANYMHON MOXHO ObisIo YNpaBnsTb Hemnocpea-
CTBEHHO, Ha Bxoge moayns >MV pomkHa ObiTb NPeacTaB/ieHa ynpasnsiowas Benu-
ynHa. Mpu akTuBMpoBaHHoM katywke DC..SE BennynHa Ha Bxoge >MV npeobpasyeT-
Csl B perynvpyemyio nepemMmeHHyio QV>. dakTtnyeckum 3TO 0O3HA4aeT, YTO cucTema
paboTaeT B pa3oMkHyTOM Buae. MNpu BbikatovyeHnn katywkm DC..SE ycTaHOBSIEHHbIN
anropuTM ynpaBsJ/iEHNs BOCCTaHaB/IMBAETCS.

Mpun nepexofe B peXxum py4yHOro yrnpasieHus 1 Npu BbIXOOE N3 HEro, B cCUCTEMe
BO3MOXHbl 9KCTPEMaSIbHbIE U3MEHEHNSI U NPOTEKaHNE 3KCTPEMaSIbHbIX MPOLLECCOB.

6.5.5. Mopynb crnaxusatouwero ¢punntpa (FT)

Mopaynb crnaxuBatowero dunbtpa Tpedyet 56 6aiiT namaTtn, naoc 4 Gaiita ans
XPaHEHUs1 BXOAHbIX KOHCTAHT MOAYNS.

B pene MFD unmetotcs 32 crnaxumBatowmx punstpa ot FTO1 pno FT32 gns crna-
XMBaHMA BXOLHbIX CUTHAOB, MMeloWMx noMexu. Cxema coeguHeHwii Gpunbtpa u
OVCcrnein HacTpoVikn nNapameTpoB NprBeaeHsl Ha puc. 6.63.

FT11 +
11

M yE £ FTYIEN \TE

FHP

)

Puc. 6.63. Npumep cxemMbl CoeamMHeHUIn U ancnnes
HaCTPOMKM MapameTpoB craaxuveaiouwero ¢punetpa FT17.

Ha gmcnnee n3obpaxeHbl cnegylowme napameTpsbl:

FT17 — ycnoBHoe 0603Ha4yeHMe 1 HOMEpP CriaxuBaroLllero epunbTpa;

+ - [OCTyn K napamMeTpam;

>[1 — BXoOHasa BENMNYNHA;

>TG — Bpemsi BOCCTAHOBNEHUS;

>KP — k0adPUUMEHT yeuneHms;

QV> - BbIxOLHAA CriaaxeHHasi BENNYUHA.

Bpems BoccTaHoBNeHMs Tg 9BNGETCH BPEMEHEM, B TEYEHUE KOTOPOro paccyu-
TbIBAETCH BbIXOLHAs BennynHa. Bpems Tg ycTaHaBnuBaeTcs TakMm, 4TOObl COCTaB-
NATb LEeNoe YMCNo UMKIIOB ynpaBneHus Tc.
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Bxoabl
Bxogpl dyHkumoHansHoro moayns >11, >TG n >KP moryT 6biTb npencTaBfieHbl
cnegylowyMm onepaHaamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamn ot IAO1 oo 1A04:

IAO1 — Bxop, 17,
I1AO2 — Bxop, 18,
IAO3 — Bxopg, 111,
1A04 — Bxopg, 112;

aHanorosbiM Bbixogom QAOT;
Tekylen senmyinHon QV> gpyroro GyHKUMOHANBHOrO MOAyns.
Bbixoabl
Bbixon, dyHKUmMoHansHOro Moayns QV> MoxeT ObiTb NpencTaBneH creaylowmnumMm
onepaHaamu:
mapkepamu MD, MW, MB;
aHanorosbiM Bbixogom QAO1.

JAonycTumMmble BennuYMHbl 411 BXOAOB U BbIXOA0B

MapameTp HavmeHoBaHne Jonyctnmasa BennymHa To4yHOCTb/Een.n3m.
> BxogHas BennumHa
Moayns Ot -32768 po +32767
>TG Bpemsi
BOCCTaHoOBMeHus Tg Ot 0 no 65535 B 100/mc
>KP KoaddpurumneHT
ycuneHuns Kp Ot 0 po 65535 --/%
Qv> BbixogHaa BenunuuHa | OT -32768 po +32767
Mpumep
MapameTtp HanmeHoBaHve BennunHa Ha Bxoge Pabouas
BENNYMHa
B MoAyne
>TG Bpems
BOCCTaHoBMeHns Tg 250 25 mc
>KP Koadpduument
ycunenus Kp 1500 15
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Katywka
Ot FTO1EN go FT32EN: paspelueHve paboTbl MOAYNS.
PaGoTta moayna crnaxmusawowero ounbTpa
Ecnn mopynb BbI3biIBAaETCS BNEPBbIE, TO BbIXOAHAS BEMNYMHA VHULMANU3MPYETCS
BMECTE C BXOAHOW BESIMYMHOM, Korga pesne 3anyckaetcs wuam nocne cbpoca. 310
YCKOPSIET PeXMM 3anycka moayns, npudem katywka FT..EN gosxHa ObiTb akTMBMPO-
BaHa. Ecnn kaTtywka FT..EN He akTuBMpoBaHa, TO MOAyJib OTK/IOYEH N OOHYJSEH, TO
€CTb BbIXOAHAs BENUYMHA PaBHA HYJO.
Mopaynb OBHOBNSIET BbIXOOHYIO BENNYUHY BCSKUA pa3 MO MCTEYEHUU BPEMEHU
BOCCTaHoBneHus Tg.
Mogaynb paboTaeT B COOTBETCTBUMU C YpaBHEHNEM
Y(t) = [Ta/Tg] x [Kp x x(t) — Y(t-1)],
roe
Y(t) — BbIxOgHAs BENNYMHA, BbLIMUCNEHHASA 3a BPEMS LUMKNA;
Ta — Bpems uukna;
Tg - BpeMS BOCCTAHOBNEHUS;
Kp — KO3pPUUNEHT yCuneHus;
X(t) — Tekywasa BenuymHa Ha MHTEpBaNe UWKNa;
Y(t—1) — BbIXOOHaA BENMYMHA HA NPEAbIaYLLEM UHTEpBane umkna
Bpems upkna Ta 3aBUCUT OT YCTAHOBSIEHHOO BPEMEHW BOCCTAHOB/IEHUS!, HANpU-
Mep:
Mpwn yctaHoBneHHom Bpemenun Tg ot 0,1 ¢ po 1 ¢, Bpems upkna Ta =10 mc;
Mpu yctaHoBneHHOM BpemeHn Tg oT 1 ¢ go 6553 ¢, Bpems umkna
Ta =Tg x 0,01 c.

6.5.6. Moaynb macwTtabupoBaHus (LS)

Mopaynbe macluTabmnpoBaHua TpebyeT 64 GaiTa namatv, naoc 4 Ganta onsg xpa-
HEHWS BXOAHbIX KOHCTaAHT MOAYNS.

MFD copepxuT 32 PyHKLUMOHANbHBIX MOAYNS MacluTabvupoBaHus BennyinH ot LSO1
po LS32. Mogynb npenocTaBnsieT BO3MOXHOCTb Npeobpa3oBaHvs BENNYUHBI OT Of-
HOrO 3Ha4YeHUs K APYroMy, YMEHbLUATb UM YBENNYMBATL BENNHMHY.

B cxeme coegvHeHuii Mmoaynb MaclitabvpoBaHus NpeacTasnseTcs B dpopme ka-
Tywku, puc. 6.64.

LZ21 +
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Puc. 6.64. MNMpumep CxeMbl COEANHEHNS N OUCTNES HACTPONKMU
npamMeTpoB Moayns MaclutabupoBaHus LS27.
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Ha gucnnee napameTpoB n3o6paxeHbi:
LS27 - ycnoBHoe 0603Ha4yeHne n HomMep MOy MaclTabupoBaHUs;
+ - [OCTyn K NU3MEHEHMIO NnapameTpoB;
>|1 — BxOAHas BeNMYKMHa, Tekyllee 3Ha4YeHME UCXOOHOW BENNYMHbI;
>X1 — HM3LWeEEe 3HAYEHNE VUCXOAHOW BENNYUHDI;
>Y1 - Hu3Wwee TpebyemMoe 3HayeHne BeSINYUHbI;
>X2 — BbICLIEE 3HAYEHNE VCXOOHOWN BENINHUHBI;
>Y2 - Bbicllee TpebyemMoe 3HayeHne BesYMHbI;
QV> - BbIxogHasi, MacluTabMpOBaHHAsA BENNYMHA.
Bxonbl
Bxoabl pyHKUMOHanbHOro moaynsa >11, >X1, >X2, >Y1 1 >Y2 moryT GbiTh Npeq-
CTaBfieHbl cneayloLwyMmn onepaHaamm:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamn ot IAO1 go 1A04:

IAO1 — Bxop, 17,
IAO2 - Bxop 18,
IAO3 — Bxopg, 111,
1A04 — Bxop, 112;

aHanorosbiM BbixogomM QAOT;
Tekywen senmyinHonm QV> gpyroro GyHKUMOHANBHOrO MOAyns.
Bbixon,
Bbixog, QV> ¢dyHKuMoHanbHOro 65i0ka MOXeT OblTb npencTaBieH creaylownumMm
onepaHaamu:
mapkepamu MD, MW, MB;
aHanoroebiM BbixogoM QAOT.
Kaxxpas n3 sennuuH >11, >X1, >X2, >Y1, >Y2 n QV> moxeT OblTb NpeacTas-
neHa yncnammn ot —2147483648 po +2147483647.
Kartywka
OT1 VCO1EN po VC32EN, paspelleHve paboTbl MOAyns.
PaboTta moaynst macluTabupoBaHus
Ona paboTtbl Moayns MaclwTabupoBaHUs HeoOXoOaMMO akKTUBMPOBATb KaTyLLKY
LS..EN. Ecnu katywka LS..EN He akTnBupoBaHa, GyHKUMOHANbHLIA 610K He paboTa-
€T, @ Ha ero BbIXOAE YCTaHOBJNIEH HOJIb.
Bbixon, Moaynst BbIMMCNSIETCS B COOTBETCTBUU C YPaBHEHUEM

Y2 - 3
Vi) = X —— + —
X — X4

roe
Y(x) — Tekywiaa BbIXO4HAs BenuyvMHa B TpebyemoM macLutabe;
X — Tekyllaa ucxonHasa BXOAHas BenuymHa no sxoay >I1;

X1 — HM3Wee 3Ha4YeHnEe NCXOLAHOW BESINYUHbI;

Y1 — Hu3wee TpebyemMoe 3Ha4YeHne BeNHUHbI;

X2 — BbICLUEE 3HAYEHWE MCXOOHOW BEJSIMYUHBI;

Y2 - Bbicluee TpeOyeMoe 3HaYeHME BeENNYMHDI.
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KomMmmeHTapmiti. B gaHHOM crydae TepMuH «MacluTabupoBaHMe» He COBCEM
npaBWbHbIA, Tak Kak MacliTabupoBaHve NpeanonaraeT yMHOXEHE TeKyLLen Benu-
YMHBI HA HEKOTOPOE MOCTOSIHHOE 4YMcio. 34ecb NpuUMeHeH Goree CIOoXHbIN cryyai
MacLTabrpoBaHns C NepemMeHHbIM KO3PPUUMEHTOM, NOCKOJIbKY 3a4aBaeMOe COOT-
HOLLEHWE HU3LUMX W BbICLUMX 3HAYEHUIA BXOAHbIX W BbIXOAHbIX BEIMYUH MOXET ObITb
pasHbIM.

Mpumep 1

WcxopHas BenuuuHa asnsetca 10 - GMTOBOM M NopaeTcs 4epe3 aHasNoroBbin
Bxop, IAO1. Tpebyemas BenuymHa gonxHa ObiTb 12 - 6GUTOBON.

Mpu yka3aHHbIX Ha puc. 6.65. napameTpax HacTpoiku moayns LSO01, nmeem:

Tekywias BennynHa Ha aHanorosom sxoge 511.

MacwwtabupoBaHHas BennynMHa Ha Bbixoge 2045.

Lsn +
IO IADY

RS

ha3

2 1022

2 oy0ng

au

Puc. 6.65. ucnner HacTponku napameTpoB ans npumepa 1

Mpumep 2

McxogHas BenvumHa sensietca 12- 6UTOBOKN, ogHOMONsSPHOM. MacwTtabmupoBaH-
Has Benu4YMHa OosikHa ObiTb 16 GUTOBON, ABYXMONSAPHON.

Ha Bxon mogynsa >11 curHan nogaetcs ¢ aHanorosoro Bbixoga ML — perynaro-

pa DCO1QV
>X1 =0,
>X2 = 4095,
>Y1 = -32768,
>Y2 = +32767.

Mpu TekylleM 3HaYeHM Ha aHanoroBom Bxoae 1789, macwtabupoBaHHas BeNU-
4YnHa Ha BbIxoAe coctasnset —4137.

6.5.7. Moaynb uncnoBbix NnpeodpasoBaHuii (NC)

Mopaynb 4ncnoBbix npeobpasoBaHuii TpebyeT 32 Galita namsaTy, naoc 4 GaiTa
OJ1S1 XpaHEHNS1 BXOOHbIX KOHCTaHT MOAyns.

MFD-Titan copepxut 32 4ncnoBbix npeobpasosatens ot NCO1 go NC32. Yucno-
BOli npeobpa3oBaTenb MO3BONSET npeobpas3oBaTb YUCNO M3 ABOVMYHOW CUCTEMbI B
0EecATUYHYI0, 1 HaobopoT. MNMpuMep cxemMbl COeAMHEHU U OUCries HACTPOWMKM na-
pamMeTpoB npuBeaeH Ha puc. 6.66.

Ha gucnnee n3obpaxeHsbi:

NCO02 - ycnoBHoe 0603Ha4YeHMe MOAyss U ero HoMep;

BCD - pexum npeobpaszoBaHns U3 OBONYHOW CUCTEMbI B OECSATUYHYIO;

+ - JoCTyn K peakTMpoBaHus NapamMeTpoB;

>|1 — BxogHasa BesYMHA;

QV> - BbIxogHas BeENMYMHA.
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IS { NCOZEN ETHA
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Puc. 6.66. MNMpumep cxemMbl COEAMHEHUIA U ANCNNES HACTPOMKN napamMeTpoB
MoZAynst YMcnoBbiX npeobpasoBaHnin NC02

Pexxumbl pa6oTbl npeoGpasoBatens
BCD npeobpa3oBaHue y1Mcna U3 ABOMYHOWN B AECATUYHYIO CUCTEMY;
BIN npeo6pasoBaHue 4nucna u3 OecaTUYHON CUCTEMbI B OBOVYHYIO.
Pasmepsbl yncen
JBouyHble oT —161061273 no +161061273;
HecatnyHble ot —9999999 to +9999999.
Bxopabl
Bxop, dyHKuMOHanbHOro moayns >l1 mMoxeT ObiTb NpeacTaBieH creaylolwnumMm
onepaHaamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanoroebiMy Bxogamu ot IAO01 po IAO4:

IAO1 — Bxop, 17,
1A02 — Bxop, 18,
IAO3 Bxop, 111,
1A04 — Bxop, 112;

aHanorosbiM Bbixogom QAOT;
TekyLlen BenuydnHoir QV> ppyroro dyHKUMOHANbHOro Moayns.
Bbixopg,
TekyLwias BbIxogHas BenmyvHa ...QV> mMoxeT ObiTb NpeacTaBneHa credylowmymm
onepaHaamu:
Mapkepamu MD, MW, MB;
aHanorosbiM Bbixogom QAO1.
KaTtyuwka
OT NCO1EN no NC32EN: paspelueHve paboTbl MOAYNS.
Pa6oTta moayns 4mcnoBbix NnpeoGpa3oBaHuii
Mogaynb HaunHaeT paboTaTb npu akTMeMpoBaHuM katywkun NC..EN. Ecnu kaTyLu-
Ka He aKTMBMPOBaHa, TO MOAy/b He paboTaeT U Ha ero BbIXOAE YCTAHOBJIEH HOJIb.
Bonee nogpobHble cBeneHns o paboTe MoAyns U NPUMEPbl ero MPUMEHEHUS CM.
TeXHU4Yeckne onvcaHusi 3aBoga — uarotosutens AWB2528 - 1423 (EASY800) un
AWB2528 — 1480 (MFD-Titan).

6.5.8. Mogynb orpaHnyeHns sennyntbl (VC)

Mopaynb orpaHuyeHust BenndmHbl TpebyeT 40 GanT namatu, nnoc 4 GaiTta ons
XpaHEeHWs1 BXOAHbIX KOHCTaHT MOAyns.

MFD-Titan cogepxuT 32 Takmx moayns ot VCO1 pno VC32. Moaynb orpaHuyeHust
No3BOJNISIET BEPXHEE U HUXKXHEE YNCIIEHHBIE 3HAYEHUS BXOOHOM BENNYUHBI. DYHKLIMO-
HasbHbIN MoayNb cpabaTbiBaeT, eCnv BeMYMHA BbIXOAUT 3a 3aAaHHble npeaensl. B
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CXEME COeaVHEHWI MOayNb NpeacTasneH B GopmMe kaTywku. NMpumep cxembl coegu-
HEHWIA N OUCnnNes HaCTPOMKM NapamMeTpoB NPUBEOEH Ha puc. 6.67.

R +
i
*EH
rEL
[

M uE { UCZIEN

Puc. 6.67. Mpumep cxeMbl COEAMHEHUA N AUChes HacTPONKN
napamMeTpoB MOAY/S OrpaHuM4yeHus BenudmnHbl VC27

Ha gucnnee n3obpaxeHsbi:
VC27 - ycnoBHoe 00603Ha4YeHne Moayns U ero Homep;
+ - JOCTYyNn K pefakTMpoBaHUS NapameTpoB;
>|1 — BxOOHasa BENNYMHA;
>SH - BepxHee orpaHnyeHue BENNYMHBI;
>SL — HUXHEee OrpaHMyYeHne BENNYMHbI;
QV> - BbIxOA4Has BenuyuMHa.
Bxopabl
Bxoppl ¢yHKUMOHanbHoro moayns >l1, >SH n >SL moryT ObiTb NpeacTaBfieHbl
cnenylowmMMm onepaHaamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMu Bxogamu ot IAO1 oo 1A04:
IAO1 - BxOpA, 17,
I1A02 - Bxop, 18,
IA03 - Bxopg 111,
1A04 - Bxopn, 112;
aHanorosbiM BbiIxogoMm QAOT;
TekyLen BenmumHor QV> gpyroro GyHKUMOHANLHOro MOAOYnNs.
Bbixon
Tekywias BbIxogHas BennyduHa ...QV> MoxeT OblTb NpeacTaBieHa Cneayowm-
MW onepaHaamMm:
mapkepamu MD, MW, MB;
aHanorosbIM BbixogoMm QAOT.
OrpaHunyeHme pasmMmepa KOHCTAHT U NepeMeHHbIX
Bce BxoAHbIE M BbIXOAHAS BEIMYMHBLI MOMYT OblTb NPEACTaB/IEHbI YACIaMn B Ou-
anasoHe oT —2147483648 po +2147483647.
KaTtyuika
Ot VCO1EN po VC32EN — paspelueHne paboTbl MOayns.
PaGoTta moayns orpaHu4YeHUs BeJIMYMHbI
BennunHa npuHnmaetca Ha Bxope VC...I11, ecnu katywka VC...EN akTtnBupoBsa-
Ha. Ecnu BennunHa Gonblue 3a4aHHOro BEPXHEro npenena Win MeHblle 3aJaHHOro
HUXHEro npegena, CoOOTBETCTBYIOLWEE OrpaHMyYeHne BEMHYUHBI NOCTYNaeT Ha BbIXOL
VC..QV. Ecnn katywka VC..EN He akTmBMpoBaHa, mMoAay/ib He paboTaeT u Ha ero
BbIXOAE YCTAHOBJIEH HOJb.
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6.5.9. Moaynb ycTaHOBKM BpemeHu uukna (ST)

Mopaynb ycTaHOBKM BPeMeHM umkna TpebyeT 24 Gaita namaTtu, nnoc 4 OaiTa
ON1S1 XPaHEHNS1 BXOOHbLIX KOHCTaHT MOZAyns.

MFD-Titan cogepxuTt oanH Moaynb STO1. DyHKUMOHANBHBI MOAYSIb CIYXUT Kak
nononHeHne kK moaynio MWL, perynatopa. OH ycTaHaBnmBaeT GUKCMPOBAHHOE BpeMS
umkna [ns npoueccoB, NPOUCXOOSLMX B CXEME COEAMHEHUN U B QYHKLMOHANbHbIX
moaynax. B cxeme coeaovHeHuii moaynb nNpenctaBneH B popme katywku. Mpumep
CXEeMbl COEOMHEHUI N ANCMNES HACTPOMKM NapamMeTpoB NpuBeneH Ha puc. 6.68.

Ha gucnnee n3obpaxeHsbi:

STO1 — ycnoBHoe 0603Ha4YeHMe MOAYSsSt U ero HoOMep;

+ — JocTyn K penakTMpoBaHWs NapamMeTpos;

>|1 — yCTaHOBKa BPEMEHWN LMKNA;

{ STOEM El +
+I1

Puc. 6.68. MNMpumep cxemMbl COEAMHEHUA U OANCTNES HACTPOKN
napameTpoB MOAYNS YCTaHOBKM BpemMeHn umkna STO1

Bpemsi umkna moxeT OblTb ycTaHoBeHo B npeaenax ot 0 ao 1000 mc.
Bxoabl
Bxopg, dyHkuMoHanbHOro moaynst >l11 moxeT ObiTb NpeacTaBieH creaylolmuMm
onepaHaamu:
KOHCTaHTamu;
mapkepamu MD, MW, MB;
aHanorosbiMy Bxogamu ot IAO1 go IAO4:

IAO1 — Bxopg, 17,
I1AO2 — Bxop, 18,
I1AO3 — Bxopg, 111,
1A04 — Bxopg, 112;

aHanorosbiM Bbixogom QAOT;
Tekylen BenminHon QV> gpyroro GyHKUMOHANBHOrO MOoAayns.
Katywka
STO1EN: paspelleHne paboTbl Moayns.
PaGoTta mopyns
Mopaynb obecneunBaeT paboTy B npeaenax yCTaHOBNEHHOMO LUMKIA, eCiv KaTyLu-
ka paspewenns STOTEN aktnBmpoBaHa. Moaynb NO3BONSET YCKOPUTL BO BPEMEHU
npoTeKkaHne MPOLECCOB yrpaBieHUs
€CnN peanbHOe BPEMS LIMKSIA MEHbLLE, YEM YCTaHOBNIEHHOE B MOAYJle BPEMS
LuMKkna, TO OeNCTBYeT YCTaHOBIEHHOE BPEMS LMKNA;
€ecnun peanbHoe BpeMms Lmkia 6onblue YCTaHOBNEHHOrO BPEMEHW UMKna, TO
YCTaHOBJIEHHOE BPEMS LUMKNA HE AENCTBYET,;
ecnu katywka STO1EN He akTMBMpOBaHa, TO MOAY/b He paboTaeT 1 OOHYSEH.
BHumaHue!
YeM MeHbLUE BpeMs LKA, TeM ObICTPEE NPOTEKAOT NPOLLECCH! PErYIMPOBAHUS.
Mo Mepe BO3MOXHOCTW, yCTaHABNMBANTE Kak MOXHO MEHbLUEE BPEMS LMKNaA.
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7. AHOOPMALMNOHHASA CETb EASY-NET.
PABOTA PEJIE EASY B UHOOPMALIMOHHOW CETU

7.1. BeepgeHue B uHpoOpmMaLnoHHylo ceTb EASY-NET

C nomoublo cneupanbHbIX COEAMHUTENEN OT ABYX A0 BOCbMMW pene (B 3TOM Chy-
Yae y4aCTHMKW CETU HA3bIBAIOTCH CTaHUMSAMM) MOryT ObiTb 06beauHeHbl B pabouyto
nHdopmaumoHHyto cetb (NET). Y Bcex pene, BKIIOYEHHbIX B CETb, Ha IMLEBON NaHenn
HaunHaeT nynbcuposaTb ceetoanon NET. CeTb NnpenocTaBnseT Takme BO3MOXHOCTU:

00beanHsATL BXOOb! U BbIXOAbl BCEX PENE CETY;

BbIMOJIHSATL OLICTPOE 1 YAOOHOE ynpaBneHne pacnpeneneHHbIMN B MPOCTPaH-
cTBe obbekTamu;

CUHXPOHM3MPOBATb A5l BCEX OOBEKTOB YNpPaBfeHUsl TEKYLUME ATy U BPEMS;

ynTaTb U 3anUCbIBaTb COCTOSIHNE BXOOOB W BbIXOOOB PEE;

YyCTaHaBNUBaTb AAHHbIE HA APYrMX CTaHLUSX;

NPUHMMATb AaHHbIE OT APYrUX CTaHLMIA;

3arpyxarb nNporpamMmMbl U3 OLHOW CTaHUMU B APYryiO.

CeTb oCcHOBaHa Ha npuHumnax mHdopmaumoHHoi cetn CAN (Controller Area
Network), B cooTBeTcTBUM cO cTaHaapTom ISO 11898. CAN nmeeT cnepylowme CBon-
cTBa (NPUHLMNBI).

Co0O6LLEHNS BBLINOJIHAIOTCA B COOTBETCTBMM C MPOTOKONIOM Mepenayu.

BoamoxeH pocTtyn kK wuHe MynbTMMacTep C HeucKaxarowum noBuToBbIM
LUMHHBIM apbuTpaxem MyTeM NPUOPUTETHOM nepepayn. (ApbuTtpax: Hanpumep, on-
pefeneHne o4epefHOCTU MOACOEAMHEHUS 0OOPYAOBaHNS K LUMHAM).

MHoroceTeBas nepegaya npomsBoanTcsa ¢ dubTpaumen coobLLeHNs Ha CTo-
poHe npuema.

CnocobHocTb paboThl B peanbHOM MacluTabe BpeMeHu (KOpOoTKOoe Bpems
peakuumn gns coobLLEHN BLICOKOrO MpUopuTeTa, HeOOSbLUOE BPEMS peakumm Ha
COOOLLEHMS O HEUCMNPaABHOCTSX).

DYHKUMOHNPOBAHNE B YCIIOBUSIX NMOMEX (O10KM KOPOTKux dpas).

BbICOKMA YPOBEHb 3aLLUMTLl OT OLLIMOOK.

Cuctema CAN uncnonb3oBaHa kak ocHoBa gns co3paHua NET. MNMepepaya co-
o0LeHnin aganTMpoBaHa 1 ONTUMM3NPOBaHa, YToObl COOTBETCTBOBATL TPeOOBAHMAM
oKpyxeHus EASY.

7.2. CoepuHeHus B paGoueii cetn NET
Ona coeanHenunn B cetn NET nprmMensiioTcs 8 - nontocHble pasbembl RJ45, EASY-

NT-RJ45 1 kabenu, cedeHnsi n conpoTUBNEHNS KOTOPbIX BbIBMPAOTCS B 3aBUCMMOC-
TV OT OJIMHbI cekumn kabensi. PeKkoMeHayloTCs cnemyolme COOTHOLLEHUS
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YoenoHoe
e
’ He 6onee... MOM/M ’

no 1000 16 1,5
no 600 26 ot 0,75 po 0,8
no 400 40 ot 0,5 po 0,6
no 250 60 ot 0,34 po 0,6
no 175 70 ot 0,25 po 0,34
no 40 140 0,13

B obem cnyyae pacyeTHoe ceuyeHve kabens onpenensietcs no dpopmyne

[0 [

S — max cu
min
12,4
roe | - MakcumasibHasa anvHa kabens, m;

max

P_, - yoenbHoe conpotusneHve meam, 0,018 OmOIMMm2/m;
S,., ~ MUH/MasbLHOE CeveHne Xuibl kabens, Mm2,

[na coeguHeHns CTaHUMIA, HAXOAALWMXCS HA HEOOJBLLOM PACCTOSHUW, NMPUMEHSI-
1oTca kabenu 3aBOACKOr0 uarotoBneHus Tuna EASY-NT gnaunHon 30, 80 u 150 cm,
OCHallleHHble CTaHOapTHeIMKU pasbemMamun RJ45.

MHe3pa ons NpycoeanHeHus ceTeBbix kabenert 0603HavYeHbl CTpenkaMmm u und-
pamn: 1- BxoA, 2- BbIxoA. Ha Bxoae MepBOM CTaHLUMM U Ha BbIXOOE MOCNEeOHewn
CTaHUMW cneayeT yCTaHOBUTbL CneumasnbHble WWHHbIE pe3ncTtopbl Tuna EASY-NT-R.
OcTaBnaTb 3TV pasbeMbl PA3OMKHYTbIMU HEJb3S.

7.3. Tononorua, agpecauns n ¢pyHkumoHmposaHmne NET

NET BbINONHAETCA MO NMHENHOW Tornosorum. Bo3MOXHO ucnonb3oBaHve ABYX
MeTOAO0B Ana obecnedveHns agpecauun (puc. 7.1).
Llenb B popme netnm, Nnpoxosilen yepes BCce YCTPONCTBA.
Llens B popme T — 06pasHbIX COEANHEHUI U KOPOTKMX JIMHWUIA CBSI3U C PENeE.
B nepsBom cnyyae BO3MOXHO BbINOJSIHEHME afpecaunn CTaHumMi Yepes CTaHumio
1 nnn yepe3 EASY-SOFT. Ecnn Takasa nnMHUS npepbiBaeTcs, TO CeTb He paboTocno-
cobHa, HauMHas OT TOYKM ee paspbiBa.
Bo BTOpOM cnyyae, ecnu KopoTkas NIMHUG OT CTaHuum o T — o6pasHoro coegu-
HEHUS OTKJIOYNUTCS, BCE OCTaslbHbIE CTAHLMKN B CETU OCTalTCs paboToCnOCOBHbIMU.
Bcem ycTpoinctBam B CeTn NpuUCBaMBaEeTCs WHAOMBUAOYasbHbIA agpec nocpen-
CTBOM:
3arpysku nporpamMmsbl;
3arpy3ku agpecoB n3 EASY-SOFT;
MCNONb30BaHUA AUCMNed unn
MCNONb30BaHNA YCTPONCTBA, MMEIOLLEro CBOM agpec.
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dusnu.

pacronox.

Hymepaumsa ctaHumia
Bap. 1 Bap. 2

C T-06pasHbim
coeaviHeHnem

[}

L]
[F¥]

g —

easyann

easy..E

[—

easyBO0

easy..E

———

| 2asyRI0

[/

easyano

easy..E

easy800

easy...E

easy800

easy...E

—

LR

easyBi0

easy..E

easy800

easys00

easy...E

easy...E

Puc. 7.1 Mpumepbl popmmnpoBarma cetn EASY-NET

BapumaHT 1. Hymepauus CTaHUMn COOTBETCTBYET MX PUINHECKOMY PACMONOXEHWIO.

BapuaHT 2. Hymepaums ctaHumin He coBnagaet ¢ GU3nNYeckMM pacrnonoXeHu-
€M, 32 UCKJIIOYEHVEM MNEPBOM, NPUHATON 3a 6a30BYI0 MW OCHOBHYIO CTaHUMIO.

PacnonoxeHuve n agpecaums onepaHaoB BXxoAoB U BbixoaoB B ceT NET ykasaHbl
B cnepytowen Tabnmue. CTaHuMM MOryT B3aMMOZAENCTBOBaTb Mexay CO00i TONbKO
NOCPEACTBOM yKa3aHHbIX B Tabnvue BXOOOB U BbIxodoB (Tabn. 7.2).
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Tab6nuua 7.2. PacnonoXxeHue M agpecauus onepaHaoB B ceTu

. OCHOBHbIE Mogaynun CeteBble faHHble | CeTeBble OaHHbIe
% 0603Ha4eHns pacwmpeHns paam. «bit» pasm. «word»
5
Bxoga, | Beixon Q Bxoa R Bbixopn, S Bxon RN | Beixog SN | MonyyeHne| OTtnpaska
1 101- 1Q1- 1R1- 1S1- iRN1-  |iSN1- GT1- PT1-
1116 1Q8 1R16 1S8 iRN32  |iSN32 GT32 PT32
i=2..8 |i=2..8
2 211- 2Q1- 2R1- 251- iRN1-  |iSN1- GT1- PT1-
2116 2Q8 2R16 288 iRN32  |iSN32 GT32 PT32
i=1,3..8 [i=1,3..8
3 3I1- 3Q1- 3R1- 3S1- iRN1-  |iSN1- GT1- PT1-
3116 3Q8 3R16 3S8 iRN32  |iSN32 GT32 PT32
=1,24.8 |i=1,2,4..8
4 411- 4Q1- 4R1- 4S1- iRN1-  |iSN1- GT1- PT1-
4116 4Q8 4R16 4S8 iRN32  |iSN32 GT32 PT32
F1.35.8 |i=1..3,5..8
5 5I11- 5Q1- 5R1- 5S81- iRN1-  |iSN1- GT1- PT1-
5116 5Q8 5R16 5S8 iRN32  |iSN32 GT32 PT32
~1.46.8 |i=1..4,6..8
6 611- 6Q1- 6R1- 6S1- iRN1-  |iSN1- GT1- PT1-
6116 6Q8 6R16 6S8 iRN32  |iSN32 GT32 PT32
~1.57.8 |i=1..5,7..8
7 711- 7Q1- 7R1- 7S1- iRN1-  |iSN1- GT1- PT1-
7116 7Q8 7R16 7S8 iRN32  |iSN32 GT32 PT32
i=1..6,8 |i=1..6,8
8 8l11- 8Q1- 8R1- 8S1- iRN1-  |iSN1- GT1- PT1-
8116 8Q8 8R16 8S8 iRN32  |iSN32 GT32 PT32
i=1..7 |i=1.7

Kak BngHo n3 1abn. 7.2, B cetM MOXHO obpallatbcst K N0ObIM BXOAAM U BbIXO-
0am, B TOM 4uC/ie N K CBOMM COBCTBEHHbIM, KpOMe «buToBbIX» BX0AoB RN 1 BbiXO-
nosB SN. 3pecb o6patlleHre No cob6CTBEHHOMY afpecy CTaHuMM 3anpeLleHo. B cxe-
Me coefviHeHuin Bbixod, SN mcnonHsieT ponb kaTywku, a Bxoa RN — koHTakTa. 9Tun
BXOAbl U BbIXOObl MOXHO MPUMEHSTL TOJIbKO NMapamu, MMEeoWMMN OAMHAKOBbIA HO-
Mep. Hanpumep, npu oTnpaBke eavHW4HOW MHdopMauun ua 2-in ctaHuun B 8-10,
npuMeHsitoTes Boixod, 2SN30 n Bxog, 8RN30.
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Mpumep 1. B3anmopeiictene 2-x ctaHuuwii (puc. 7.2).

CraHumsa 1 cuntbiBaeT nHdopmaumio ¢ Bxoga |01 crtaHuMmM 2 1 NnepennucoiBaeT ee
Ha Bbixog QO1 Tom xe, 2-n cTaHumn. B paHHOM cnydae 2-9 CTaHUMS HE UMeeT
COOCTBEHHOW CXeMbl COeAUHEHUI NI NPOrpaMmbl.

I 0 [ee o

Puc. 7.2. CTpoka cxemMbl coeguHeHunin 1-in ctaHumn

Mpumep 2. B3aumopeiictBre 2-x ctaHumin (puc. 7.3). Mapkep MO1 ctaHuum 4
BKkoyaeT Bbixod Q01 ctaHumm 3 yepes ceTb. O6e CTaHUMM UMEIOT CXeMbl COEANHEHWIA.

[ L3N 01 YRN T Lamn

a. 0.

Puc. 7.3. CxemMbl coeauHeHuin ctaHumin 4- a, n 3 — 6.

DyHKUMOHMpPOBaHUEe cTaHuuit B ceTu. CtaHumm B cetn NET MOryT BbINOMHATD
OBe pasnuyHble OYHKUMN.
CraHuuu, 06nagarLme NHTEMIEKTOM, TO ECTb UMEIOLLME COOCTBEHHYIO MPO-
rpammy (ctaHumm ¢ 1 no 8).
CtaHumn 6e3 cobCTBEHHOW NPOrpaMmmbl, UCMOJIb3YyEMbIE KaK ANCTAHUMOHHbIE
yCTpoiicTBa BXxoaa/Bbixoga (cTaHumm co 2 no 8). CtaHuma 1 obaA3atenbHO A0JKHA
MMETb NPorpamMmy (CXemy COefUHEHUIA).

MonHoMouYMsa CTaHUMI NO YTEHUIO U 3anucu B ceTn
CTaHumn, B 3aBUCMMOCTU OT UX DYHKUMIA N KOHPUrypaLmm, UMEIOT PasinyHble
MOMHOMOYMSA MO 4TEeHWIO 1 3anucn B cetn NET.
CraHumsa 1 nMeeT NONHOMOYUS 3anucu:
BCEX BXOJOB U BbIXOLOB BCEX CTAHLMIA HE3ABMCUMO OT crnocoba ux GyHKUM-
OHVPOBaHWS;
COOCTBEHHBIX JIOKAJIbHBIX BbIXOLOB;
dunsnyecknx UMGpPOBLIX BbIXOAOB CTaHUUM, KOTOpble (GYHKLUMOHMPYIOT Kak
YCTPOMCTBa BX04a/BbIXOAA;
CeTeBbIX «OUTOBbIX» AAHHbLIX CTaHuuii co 2 no 8, ot SNO1 no SN32.
CraHuum co 2 no 8, BbinonHaOWUe PYHKLUUU YCTPOMCTBa BXOAa/BbiXxoaa
HEe MMEIOT JOCTyNa K YTEHMIO 1 3anucu.
CtaHuum co 2 no 8, BbINOJIHAIOWME MHTEJUJIeKTyasNbHble (YHKUUN VMEIOT
MOJSIHOMOYUS 3AMNNCK:
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BCEX BXOLOB U BbIXOAOB BCEX CTAHLMIA HE3ABMCKUMO OT crocoba ux GyHKUM-
OHUPOBaHUS;

COBCTBEHHBIX JIOKaJIbHbIX BbIXOA0B;

ceTeBbIX «OUTOBbIX» AaHHbLIX cTaHumn co 2 no 8, ot SNO1 go SN32, kpome
HoMepa COOCTBEHHOWN CTaHUMW.

7.4. KoudurypupoBaHue cetun NET

CeTb pgonxHa bObiTb KOHMUryprMpoBaHa Takmm o6pas3om, 4ToObl obecneunTtb ee
onTuMasibHoe Mcnosib3oBaHue. KoHburypaums cetu 3aJaeTcs B CUCTEMHOM MEHIO
CONFIGURATOR..., NET...(puc. 7.4).

MET FRRAMETERS..
STATION. ..
CONFIGURE. . .

Puc. 7.4 MeHio koHburypatopa NET

7.4.1. MeHio napameTpoB NET PARAMETERS...

MeHio napametpoB NET nmeeT cnenyowme CTpoKu:

NET ID: 00 HOMep CTaHuuu

BAUDRATE: 125 Kb CKOPOCTbL nepepaqv nHpopmaumm

BUSDELAY: 00 3agepxkKa nepegaydn gaHHbIX

SEND IO NnocblIKa O KaXAOM U3MEHEHUM BXOOO0B/BbIXOLOB

REMOTE RUN aBTOMaTUYeCKOe M3MEHeHMe pexuma padoThl (4oc-
Tyn K RUN)

REMOTE 10 [OCTYN K BXOoOam/Bbixogam

Homep ctaHuum, NET ID
Bce yctaHoBku NET BbINOAHAIOTCA HA CcTaHuumu 1, 310 Hambornee npakTuy-
Hoe pelueHve. JIokanbHylo KOHOUIypaumio Hy>XHO AenaTb TOSIbKO NMPY 3aMEHE  Kako-
ro-nmbo ycTponcTaa.
Homep ctaHumm o6o3HavaeTcs kak Homep yctpoiictea NET-ID (ycTpoicTeo B
cetn NET).
Homep cTaHumii MoxeT OblTb YCTaHOBEH Ha ycTpolicTBax EASY800, umeto-
WX OUCMIEN U KHOMKW YNPaBAeHUS.
[JelicTBylOLLIMe HOMeEpa CTaHUMIA s ynpasneHus yctaHasnmsaiotcs ot 01 go 08.
Homep ctaHumm 00 - 3TO HOMEp, YCTaHaBMEHHbIA N3rOTOBUTENEM MO YMOJI-
YaHUIo.
Ecnun npoucxoamt 3ameHa ycTpoiictea, To Homep 00 Hapo M3MeHUTb, B NPO-
TMBHOM CJly4yae 9TO O3Ha4yaeT ABOWHYIO afpecaLmio.
CkopocTtb nepepaum uipopmauun, BAUDRATE
Yctponcteo EASY800 no3sonsieT yctaHaBnvBaTb CKOPOCTb nepenayn mexay 10
1 1000 k6op (1 baud = 1 60a, YTO COOTBETCTBYET CKOPOCTU nepepayn 16mT/c;
1kB=10006) CkopocCTb Nnepenayn 3agaeTcs B cTyneH4aTton popme. Bo3aMoxHble CTy-
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neHn ckopoctu cneaytowme: 10, 20, 50, 125, 250, 500 n 1000 kb. MakcumanbHas
CKOPOCTb 3aBUCUT OT CYMMapHOW ANVHbI COeaUHUTENbHLIX Kabenen. M3rotoBuTenb
pPEKOMEHIYET Crenylome COOTHOLLIEHNS ANNHBI kabenen B MeTpax U CKOpocTu ne-
penaun B k6opax, (M/KB):

6/1000

25/500

40/250

125/125

300/50

700/20

1000/10

3aBoackas yctaHoBka no ymonyanuio 500 kb.

U3meHeHne BpemMeHn 3anucu paHHbix, BUSDELAY

Kaxpas cetb NET aBTOMaTMyeckn onpeaensieT Koan4ecTBO akTUBHbIX CTaHLUMA B
CEeTU, NPUMEHSEMYIO CKOPOCTb Nepeaayn 1 obLuee KONMYeCcTBO nepenaBaemMblix H6anT.
MuHMManbHbIN MHTEPBaN BpPeMeHW, HeoOXOOUMBIN YCTPOWCTBY AN OnpeaeneHuns
3TUX BESIMYUH, OOJIKEH rapaHTMPOBaTb, YTO BCE YCTPOMCTBA YCNEBAOT NOMYYUTb 3TN
coobuweHus. Ecnu nHTepsan BpeMeHn TpebyeTcs yBENMYUTb, TO CReayeT U3MEHUTb
BUSDELAY (3agepxka LWKWHbl AaHHbIX). 9Ta BenMydnHa OoskHa ObiTb Oonblue Hyns.
YctaHoeka BUSDELAY: 01 yaBavBaeT nHTepBas BPEMEHU, a MakCUMasnbHas Benym-
Ha 15 yBenuumBaeT 3TOT KOadbuumeHT oo 16. Obwas 3aBUCUMOCTb KPATHOCTU UH-
TepBana BPEMEHW OT YCTAHOBJIEHHOIrO KoadduumeHTa crneayoLas

tpnew = tp x (1 + n),

roe

tpnew - HOBbI MHTEPBAN BPEMEHM;

tp — uHTEepBan BpeMeHW, YCTAHOBNEHHbIN CETbIO;

n — yctaHoBfeHHasa BenundnHa BUSDELAY.

B uenom, Ha BbICTPOAENCTBUE YNpaBEHUs BNMSIET CKOPOCTb Nepeaayn, Konnye-
CTBO MnepefaBaeMbIX AAHHbIX U UHTEPBas BPEMEHW Nepenayn. YBenuyeHme nHtepea-
Nla BDEMEHN 03HAYAET YMEHbLLEHME KONMMYECTBa COOBLLEHWI, NepefaHHbIX B eAVHN-
Ly BPEMEHN. YeM MeHbLLE KONNYECTBO NepeaaBaeMblx AaHHbIX, TeM ObICTpee peak-
UMSi CUCTEMBI.

YBenuyeHne nHTepsana BpemMeHu 06bl4HO TPeBYETCS TONIbKO B MEPUOA Hanaaku
1 BBOAA B 3KCMyaTaumio, Ajis nepenaym 6onblioro o6bema nHdopmaumm ot nepco-
HanbHOro KOMMbOTEPA.

Mocbinika 0 KaXXA0M M3MEeHeHun BxoaoB/BbeixoaoB, SEND 10

dyHkumio SEND 10 cnenyeT akTnBMpoBaTh, ecnn TpebyeTtcs, 4ToObl BCe OCTasb-
Hble CTaHUMWN CETU HEMELJIEHHO nonyvyany nHdpopmaumio 06 N3MEHEHNSIX COCTOSIHUS
BXOO0B U BbIXOA0B. ECnn MHTENNEKTyanbHblE CTAHUMN HEMOCPEACTBEHHO CHUTLIBAIOT
BXOZbl M BbIXOAbl ApYrvx cTaHumin (Hanpumep 0102, 8Q01) dyHkumio SEND 10 Takke
cnenyet akTmemposatb. [Ans aToro B MeHio npotmB SEND IO cnepyeT ycTaHOBUTH
dnaxok. Mo ymonyaHuio ¢pnaxok ycTaHaBIMBaETCS U3rOTOBUTENEM.

Bcnenctene aToro KOAMYECTBO COOOGLLEHMI A B CETU MOXET 3HAYUTENIbHO YBESN-
ynTbes. MoaTomMy, B ciydae MCMNoSb30BaHWUS ObICTPbLIX cueTdnkoB, ¢yHKuma SEND 10
[OMKHA ObITb BbIKNOYEHA. B NpoTMBHOM cnydae GbICTPO 3anucbiBaeMble BXOOHbIE
[aHHble NPUBOAAT K HEHYXXHOW neperpyske cetn. Ecnu nHTennekTyanbHbiM CTaHUM-
aM npu aTom TpebyeTcs obMeHnBaTbCst «OUTOBON» MHMOpMaumein, To Ans 3TOro
Heo6XxoaMMO rcnonb3oBaTth BXxoAbl 1 Bbixoabl RN 1 SN.
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ABTOMaTU4YEeCKOoe M3MeHeHue pexuma pabotsl, REMOTE RUN

®yHkums REMOTE RUN akTvBMpyeTCsi, ecnv BCe CTaHUMW OOMKHbI aBTomMaTtu-
yecku cnepoBaTb 3a M3MEHeHMeM pexuma paboTbl 1-1 ctaHumn. Mo ymonyaHuio
dyHkuma REMOTE RUN akTuBupoBaHa M3rotoBUTENEM.

dyHkuma SEND 10 gomkHa OblTb Bcerga akTMBMpoBaHa, afs TOro, 4to Obl 1-9
CTaHUMs BCerga CBOEBPEMEHHO nosyyana MHGopMaumio 0 BXoAax U BbIXoOax.

WHTennekTyanbHble CTaHUMW C AUCIJIEEM CNEOYIOT 32 U3MEHEHWEM pexuma pa-
B0Tbl TONILKO B Cly4asix, €CAN ANCIEN HaxoauTcs B pexume «Ctatyc gucnies» uim
B TEKCTOBOM PEXMME.

Mpuv BBegeHnn B aKcnslyaTaumio o4eHb BaXHO crepyiouee!

Ecnun B akcnnyataumio BBOAMTCS MHOMO CTaHUMIA, pa3MELLEHHbIX B Pa3HbIX MeC-
Tax N ynpaBAgioWmMX MEXaHn3mMamMm n cuctemamm vyepes cetb NET, HyXXHO rapaHTu-
poBatb, 4to pyHKums REMOTE RUN He aktmBmpoBaHa. MiHave, B npouecce Hanagkun
BO3MOXEH HeXenaTenbHblA 3anyck MawuH unm cuctemM. CornacoBaHHOE BKJIOYEHME
MEXaHN3MOB M CUCTEM MOXHO MPUMEHSTb TOMbKO MOCNE MOSIHOrO OKOHYaHUSl Hana-
[OYHbIX PaboT.

KoHdurypuposaHme poctyna Kk Bxogam/Bbeixogam, REMOTE 10

3aBopg, N3rotoBUTENb MO YMONMYAHUIO KOHDUIYpPUPYET pene Kak yCTponcTea BBO-
ha/BbiBoga. 9TO UMEET TO MPEUMYLLECTBO, YTO pene MoryT ObiTb MCMONb30BaHbI
HEMELJIEHHO AN PacLUMPeEHUs BXOOOB M BbIXOAOB. B MeHI0 HEOOXOAMMO TOJSbKO
Ha3HaA4YUTb HOMEP CTaHuuK. DTy ONepaumio MOXHO BbINOMAHUTL Yepe3 EASY-SOFT
vnn Ha 1-n CTaHuMW, NMeloLLEen AuCnnen.

Ecnn Heo6XxoaMMO Ha3HaYMTb YCTPONCTBO Kak UHTENNEKTYasNbHYIO CTaHLMIO B CETH,
dyHKkumio REMOTE 10 HYXHO BbIK/IOYUTD.

Mpumep kOHPUrypmpoBaHusa cetu

MNMocnepnHne TpU HACTPOWKM NapamMeTpoB CETU BbIMOJHAIOTCH MHOMBUAYANbHO Ha
KaXO0WN WHTENNeKTyanbHon ctaHumn (puc. 7.5). OcTasibHble HAaCTPOMKN MOXHO Bbl-
MONMHUTL U3 1-I1 NHTENNEKTYaNbHOM CTaHUMW.

SEND I0 il
REMOTE RUN
REMOTE IO il

Puc. 7.5 CtaHpoapTHble HAaCTPONKM NapaMeTPoB CETU MO YMOJIHAHUIO

Mpumep HaGnOAEHUS COCTOSIHUSA BXOAOB U BbIXOAOB CTaHLMIA

Ha kaxgon cTaHumn, UMEIOLLENn ANCTNEN, MOXHO OTPasnTb COCTOSIHME BXOOO0B U
BbIXO40B Opyroin ctaHuuu cetu. Ha puc. 7.6. nokasaH npumMep npocmMoTpa COCTos-
HWS BXOOOB M BbIXOOOB 3-1 CTaHUMI Ha gucnnee 1-i ctaHumu.
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BT rfe... .. 1. .. kiZ.....7....
I NT1 F- I NT3 P- I NTE DC P
MO Oh:Y2 MO Oh:Yd MD DBE:Y45
8. . RUN e 3. b, RUN 3%1.3. .6.. RUN
a. 0. B.

Puc. 7.6 MNMprmep NnpocMoTpa COCTOSHUSE BXOAOB U BbIXOAOB AOPYrMX CTaHUUIA CeTU

B pexwume cTtatyca gucnnes HaxaTb kHonky ESC, npu aTom B ueHTpe aucnnes
Ha4yHeT mepuaTb Homep cTaHumm NT1 (puc. 7.6, a). KHonkamu Kypcopa ycTaHaBauv-
BaeM Tpebyemblii Homep ctaHumm NT3 (puc. 7.6, 6). Mpu atom cneea oT 0603Ha4e-
HMS BXOOOB M BbIXOAOB Takxke nosiensietcs Homep ctaHumm 3l 1 3Q. Mocne noBTopHO-
ro Haxatust OK Ha gucnnee MOXHO yBUOETb COCTOSIHME BXOOOB M BbIXOAOB MOAYIS
pacLmpeHns BXxonoB 1 BbixoaoB 3-i ctaHumn 3R n 3S (puc. 7.6,B).

MpumeyaHue. Habnogatb COCTOSIHNME BXOAOB W BbIXOLOB MOXHO TOJSIbKO B pe-
Xunme RUN.

OTa CcTpoyka MEHI0 AOCTyrHa TOSbKO Ast pene, MMelowero cratyc ctaHumm 1. B
npenysioXXeHHOM cnuncke n3 8 pene HeobxoOMMO MPUCBOUTL KaXAOMY pene onpene-
JIEHHbI HOMEP CTaHUMKM B CeTU. Hymepaumsa Bcex CTaHuMA, Kpome nepeon, no duaun-
4eCKOMY PacrosioXEHWIO UK No oBbLLEMY MaHy MOXET He CcoBMnaaaTb C NMPUCBOEHHbI-
M1 HOMepaMun B CETW. YKka3biBaTb CriefyeT TOSIbKO Te pesie, KOTopble OeACTBUTENbHO
BKJIIOYEHbI B CETb.

7.4.2. CoctosaHume cetn, CONFIGURE...

B 3TOM MeEHIO OTpaxaeTcs NpaBuIbHOCTb (MYHKUMOHMPOBAHUS CTaHUMA U UC-
npaBHocTb cetn NET, cm. n. 7.7, amarHoctuka.

7.5. Tunbl cOOOLLEHNIA CTaHLUA

Kaxpablhi  TMn coobLieHns nmeeT COOCTBEHHYIO MAeHTUdUKauno. 3ta NOeHTU-
duvKkauus onpenensietT NPUopUTET COOOLLEHNA. ITO BAXHO B FPAHUYHbLIX Clly4asx ne-
penayn, 4Tobbl rapaHTUPOBaATb, YTO BCE COOOLLEHMS OOCTUraloT CBOEro Mecta Ha-
3Ha4veHus. B paboueit cet NET MOXHO BblAennTb HECKOJIbKO TUMOB COOBLLEHWI.

BbixogHble pgaHHble cTaHumm 1 (Q,S), koTopble NepenaHsbl cTaHumsaM 6e3 npo-
rpamm.

CeTeBble BbIXOAbl W BXOAbl MOCNAHHBLIE U MOJSyYEHHbIE MeXAy CTaHUMSMU C
nporpammamu (SN, RN).

JlaHHble, NOCNaHHbIE N MONYYEHHbIE Yepe3 CEeTb MeXay CTaHUMSaIMW C Npo-
rpammamu (PyHkUMoHanbHble Mmopynu PT n GT).

Mepenaya cocTosiHMS BXOOOB 1 BbIXOAOB cTaHumii (I, R, Q, S).

3arpyska nporpamMm st KaXkaon cTaHumn.
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7.6. MpuHUMNbI Neperpys3kv AaHHbIX

CeteBble paHHble CPU (ueHTpanbHbli npoueccop - LIM) npeobpasyet B npo-
rpammHyto popmy. EASY800 B pabouyeinn cetn 060pynoBaHO CBOMM COOCTBEHHbIM
LIM. OBbpaboTka ceTeBbIX AAHHbLIX MPOVU3BOAUTCS NMAPaIENbHO C BbIMNOMHEHWEM MPO-
rpamMmmbl. MNocne KaXXaoro nporpamMmMHOro uuksia gaHHble CETU 3annchbiBatlOTCA B CI)Op-
Me onepaHaoB NPorpamMmbl U NepegarnTca anga YteHus. Jenctsnsg ¢ 9TMMKU AaHHbIMU
BbINOJIHAIOTCA B cCneaylwemM Lukie nporpamMmsbl.

Cetesoli LI ctaHumm cumTbIBaeT kaxaoe coobLueHne B ceTn. Ecnmn aTto coobuue-
HME OTHOCUTCS K OAHHOW CTaHUMKW, OHO MPUHMMAaEeTCs B namsaTb coobLleHunin. Ecnn
cofepxaHme CoobLLEHNI U3MEHSIETCS, OH MX Takke mnocbinaeT. lNepegaya Npomcxo-
OUT TONbKO TOrga, Korga B CEeTU HeT Apyrux cooluieHuin. CeTb KOHGUrypmpoBaHa
TakuMm 00pa3oM, 4YTOObl Kaxaas CTaHumMs Morna nocnaTe CBOe COOCTBEHHOE CO06-
weHre. OTO O3HAYaeT, YTO MeXay MOCbUIKOM COOBLEHWI A CTaHUMS A0SIXHA OXunaaTb
B TedYeHme HEeKOTOpPOro nHtepBasia BPEMEHW. MHTepBa}'I BpeMeHn yBeindmBaeTcda C
yBENMNYEHNEM KOnyecTBa CTaHLI,I/II7I N yMeHbLUeHEeM CKOPOCTWU nepenayvyn OaHHbIX.
PekomeHpgaumm ans yBennyeHusi CKOPOCTU nepenadn CooOLLEeHUIA.

YctaHoBuTte HaMBbLICLUYKD CKOPOCTb nepenaqdn AOaHHbIX, COOTBETCTBYIOLLYIO
MPOTAXEHHOCTUN CEeTw.

Yem meHblUe coobLuieHne, Tem ObiCcTpee OHO OyaeT nepenaHo.

M3beranTte 3arpy3km nporpamm B pexume RUN.

7.7. luipnBupayanbHbie «3HAKU HaJIM4MSA» U AUarHocTuka

Homepa ctaHumii naeHTUOUUMPYIOTCS ANs KaKAO0M CTaHUMM NOCPeacTBOM «3Ha-
Ka Hanu4us», UK «3Haka XudHu», («vital sign»).

Tun BXOOHBIX U BbIXOAHbBIX COOOLLEHWI MCMOMBb3YETCs Kak «3HaK Hanmuus» Oas
rapaHTM1 TOro, 4TO COCTOsSIHME CTaHuun ByaeT onosHaHo ApyrumMu ctaHumsmn. Co-
CTOSIHUSI BXOZ0B W BbIXOLAO0B MOCHUIAOTCS UMKIMYECKN B 3aBUCUMOCTU OT BblIOpaHHOW
CKOPOCTM Nnepeayn U He 3aBUCMMO OT Toro, BKtodeHa nn dyHkums SEND 10. Ecnun
BXObl N BbIXOAbl CTAHUMN HE OMO3HaHbl APYrMMU CTaHUUSIMU MO OKOHYaHUU BpeMe-
HW UMKna, TO CTaHUMSI CHATAETCS He MPUCOEAVHEHHOM, MoKa «3HaK Hanuyusl» He
OyneT ono3HaH.

OnpepeneHne 3Haka NPOM3BOAUTCS CO CREAYIOLWLMMN NPOMEXYTKaMN BPEMEHU

CkopocTb Bce ctaHuum nocbnatoT CtaHumm BOCMpUHUMAIOT

nepegayu, «3HaK HanMyus» OTCYTCTBME «3HAKa Hannyuns»
KB Kaxnable... MC nocne... Mc

1000 60 180

500 60 180

250 120 360

125 240 720

50 600 1800

20 1500 4500

10 3000 9000
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Ecnun ycTaHOBNEHO OTCyTCTBME «3HaKa», TO COOTBETCTBYIOLLMIA KOHTAKT AMArHoc-
TUKM yCcTaHaBnMBaeTcs B 1 nonoxeHue (3amblkaeTtcs). KOHTaKTbl AMarHoCTMKM 0603-
HavatoTcsa ID, ¢ npucBoeHnemMm nm Homepa ctaHumn, ot ID01 po ID08.

Ecnu cTtaHums He nocbinaeT «3HaK Hannyus», (CTaHums HemcrnpasHa, obopBaHa
CETb), BKJIIOYAETCH COOTBETCTBYIOLLMIA KOHTAKT AnarHocTuku ID. [laHHble, CYnTaHHbIE
OT HeucnpaBHOW CTaHuMK, nocne oBHapyXeHUs HemcnpaBHOCTU 0BHynsoTCs. Mpa-
BUbHOCTb PYHKUMOHNPOBAHUS CTaHUMIA U ncnpaBHOCTb ceTu NET MOXHO MPOKOHT-
poOnMpoBaTb B CUCTEMHOM MEHIO (puc. 7.7).

MNET FRRAMETERE. .

STATION. ..
CONFIGURATOR. . . —-lCGI‘FI@JRE T |—- CONFIGURATION
IN

FROGRESS.

!

Fault scenario  |ERR: ID-COMFLICT
E

with ID-conflict, |VERWRIT
COMFIGURATION %

Fault scenario with ERR: TINE T
network fault.
Puc. 7.7 CoobLieHe 0 HENCNPABHOCTUN CETU

Ha gucnnesx, NpeacTaBneHHbIX HA PUCYHKE, YKa3aH Ciydal HOPManbHOrO yHK-
umoHmnposaHma (CONFIGURATION IN PROGRESS) wu gBa cnyyasi HEMCMPaBHOCTU:
ID-CONFLICT w» HemcnpaBHOCTb CETU.

7.8. HapexHOCTb nepegaym AaHHbIX B CETU

MpuHsTas cuctema noctpoeHns cetm CAN LIMPOKO NPUMEHSIETCS BO BCEX CPen-
CTBax nepepayn JaHHbIX. BeposiTHOCTb owmnbkn oueHnBaeTcs MeHee, Yem 107 oT
nocnaHHbIX coobLeHnii. YactoTa BO3SHMKHOBEHMS! OLLMOKN B COOBLLEHUN 3aBUCUT OT
cnegylowmx GakTopoB:

3arpysKku LUWH;

ONNHBI COOBLLEHWS;

4acTOTbl HapyLleHunin paboTocnocobHOCTY;
KONMYecTBa CTaHLMWNA.
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8. MPOrPAMMUPOBAHUE PEJIE EASY
C NCMNoOJIb3OBAHUEM NMPOrPAMMHOIO
OBECINEYEHUA «EASY-SOFT»

8.1. 3tanbl pa3paboTKu NporpamMmbl

MporpammupoBaHue ycTpoiicte EASY 1 MFD MOXHO OCYLLECTBAATL C MOMOLLbIO
KOMMbIOTEPA C MporpaMmHbiM 06ecnedyeHnem EASY SOFT, a Takke HENoCpeacTBeEH-
HO C MOMOLLbLIO KNaBuW Ha nepegHen naHenu pene EASY wnn MFD ¢ koHTponem
BBOAMMbIX CMMBOJIOB MPOrpaMmbl Ha AUCMIIEE.

EASY-SOFT Bepcun 6.0 n Bbille noanepXuBaloT GyHKUMM BCEX MOLENEN perne
EASY n MFD. lNocnenoBatenbHOCTb paboThbl B JAHHOM NMPOrpaMMHOM obecnedyeHnn
cnenyoLwasa: co3gaHre npoekTa, co3aHue CXeMbl COeAVHEHW, BU3yanusaums yc-
noBuii paboTel Ha aucnnee (Tonbko ans MFD). MNMpoeepka paboTbl pa3paboTaHHOw
CXeMbl YNPaBAEHNS OCYLLIECTBASETCH B PEXUME «uMuTaums». lNocne ycnewwHom nmu-
TauMm nNporpamMmma nepenvcbiBaeTcs B MPOrpaMMUpPyEMOE PENE B PEXUME «KOMMY-
Hukauusi». [na coedvHEHMs KOMMbiOTEPa C pesie ucnonb3yetcs kabens EASY-PC-
CAB.

8.1.1. KoHdurypaumsa npoekra

B pexume «MNpoekTt» nHrepdpeinc EASY-SOFT (puc. 8.1) pazgeneH Ha Tpu HacTu:
naHenn WHCTPYMEHTOB 1, naHenu cBoWCTB 2, paboyero ctona 3.

[0 s s o) MPD-CP-ST - EAST-S00T 6

| Sein (pmes Bu Mseq Cmwciaseed Bemmem gespesaon Ooeguonn Onew 1
|DSE @R F Ao « |1l 2]

| T ine e e |

Puc. 8.1 — UHTtepdeiic Easy Soft Pro B pexunme «[poekT».
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MpoekTom sIBASeTCS KOMOMHALMSA N3 YCTPOMCTB U OTHOCSLLENCSH K HUM CXeMbl
coeanHeHuii. BolbpaB HeobxoOauMbIA TN NporpaMmmupyemMoro pene (cm. n. 2.2), B
naHenn MHCTPYMEHTOB, HEOOXOAMMO NepeHecTu ero Ha paboumii cton. Ans aToro
LLESIKaloT JIEBON KHOMKOW MbILUM HA U300paxeHnn HeobxoaumMoro yCTponcTea U, He
OTMycKas KHOMKW, NepeTArnealoT ero B paboyyo obnacTb. [Jlanee nosiBUTCS OKHO C
BbIOOPOM HOMEpa Bepcun ycTpoinctesa. Homepa Bepcuii yCTPONCTB OTAIMYHBLI APYr OT
apyra Habopom §3bIKOB 1 LUIPUPTOB, UCMOSIb3YEMbIX B YCTPOWCTBE.

B none cBoWCTB HaxoOMTCs NMepeyeHb BCeX CBOMCTB BblIOpaHHOro ycTpoictea. K
CBOWCTBaAM OTHOCSTCS, HANPUMEP, YMCNIO BXOLAOB W BbIXOAOB, YACIIO MapKepoB, 3fe-
MEHTbl BpeMEeHUN 1 cyeTa. ITo none HeobxoamMmo Ans Bbibopa ycTpoicTea, Hanbo-
nee noaxoAsiero nosib3oBaTento A1 CO34aHMS CXEMbI, B KOTOPOU U3BECTHO KO-
4YeCTBO BCEX 3/IEMEHTOB, B TOM Y/CJIE BXOOOB W BbIXOLOB.

Mocne nomelleHns ycTponcTea Ha pabodyio obnacTb B Nose CBOWCTB OyayT Ha-
XOAMTbCS BKNIAOKW: PeXUM paboTbl, CUCTEMHbIE HACTPOWNKM, 6E30MacHOCTb.

Pexum paboThbl

B paHHOM none HaxopsTcs:

00603HaYyeHne — moaesnb BbIOPaHHOrO YCTPOMCTBA;

Ha3BaHWe nporpamMmbl — rone BBOAA Ha3BaHUS NMPoOrpamMmbl, KOTOpoe OyaeT
oTobpaxaTtbCs BO BCEW AOKYMEHTALMKW, KOTOPY0 BO3MOXHO pacrnevaTaTb;

KOHOUrypaums:

OTAESbHbIN — OTAENbHO paboTaloLmii;

NET - pa6oTatowmin B coctaBe NET-ceTu;

COM coegunHeHne — npu aktmBupoBaHHoM COM — coeguMHeHun yCTPOMCTBO
VMEET yAaNIeHHOr 0 y4aCcTHUKA AJ1s AOCTyNa YTeHus. Ecnun yoaneHHbI y4acTHUK cHab-
XEH MOoAyNeM pacLUVPEHUs, ero BXoAbl W BbIXOAbl MOTYT TakXe YnTaTbCs.

Buayanusaums aktmBmpoBaHa — aBTOMaTU4ECKN akTUBUPYETCS NPU YCTaHOB-
ke momyns gucnnes ans MFD.

CucremMHble HacTpoikm (puc. 8.2).

B paHHOM none HaxopsTcsi:

|-npe6ear KOHT. — BKJIOYAET WM BLIKIOYAET 3aMeELNEHNE N3MEPEHUS BXOA-
HbIX CMIHaNoB, KOTOPOE MOXET OblTb HE0OX0AMMO, YTOObI KOMMEHCMPOBATb BO3MOX-
Hbll Apebe3r KOHTaKTOB 3M1eKTPUYECKMX annapartos;

P KHOMKN — BO3MOXHOCTb MPUCBOWTL COOCTBEHHYIO OMepaLmio Npu HaxaTum
Ha KHOMKY npv 3TOM notepsieTcs GyHKUMS paboTbl KHOMKM MO YMOSTYaHUIO;

PasBepTbiBaHME KapTbl — €CM ONuUMsl OTKoYeHa, ycTpoincteo EASY/MFD npu
BK/IIOYEHMM MUTaHWS, KOFAA KapTa NamsTy He BCTaBfieHa, Cpa3y Xe BK/YaeTCs B
pexum paboTel RUN. AKTMBMPOBaHHas onums crnocoOCTBYET TOMY, YTO MPW BCTaBNIEH-
HOW KapTe NamsaTu B YCTPOWCTBO 3arpy3uTCs XpaHSLLAsiCa Ha Hel OelicTBylowas npo-
rpaMmma (cxema coeamHeHuin), Kak TONbKO YCTPOMCTBO NEPEKIIUMNTCS B pexumM pabo-
7ol RUN. Ecnu B ycTpoiictee yxe OyaeT apyras nporpamma, To oHa OyOeT cTepTa;

CoxpaHsieMble faHHble — YCTPOMCTBO 06afgaeT SHeproHe3aBrCUMON nams-
Tblo, T.€. 3anucaHHas B namaTb EASY/MFD nporpamMma COXpaHsieTcsi O4eHb A0Nroe
Bpemsi (6onee 10 net). MHoraa HEOOBXOAMMO 3HATbL KOJIMYECTBO OTPabOTaHHLIX One-
paumii ans dyHKUMOHanNbHBIX GJIOKOB A0 MOMEHTA MCHE3HOBEHUSI HAaNPsKeHus Ha
EASY/MFD.

CoxpaHsiTb MOXHO [aHHble CEeAYIOWMX Pene 1 Moaynemn:

MB - mapkep. Bbibupaemas o6nactb MapkepoB B 00603Ha4YeHHbIX nNpeaenax Mo-
XeT OblTb 0O6bSBIIEHA OCTATOYHON.
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C, CH, CI - cuyeTunkn. Bce cHeTumkm MoryT 6biTb NprBeneHbl B paboyee cocTos-
HWE OCTaTOYHbIM OENCTBUTENbHBIM 3HAYEHMEM.

DB - BblGupaemas 061actb MHOOPMaLMOHHBLIX Moaynel DB.. MoXeT yrnpaBnsiTeb-
CSl OCTATOYHOWN AENCTBUTENBHON BENVYMHON.

T — Bbibupaemas o6nacTb pene BpeMeHU MOXET ynpaBisaTbCs OCTATOYHOW Aei-
CTBUTENBHOWN BENNHYUHOMN.

[Mop, ocTaToyHOM MOHMMAETCS COXpaHsemas B MOOYNSX MHOpmaums B MOMEHT
OTKJIIoYEHUS pene nnu nepexoga B pexum STOP. Mpu Bo3o6HoBneHUN pexxrma RUN
MOAYNN HauyMHaT paboTy C HaYaNbHLIMWU YCOBUSIMW, COOTBETCTBYIOLLMMW OCTaTOY-
HbIM 3HAYEHUSIM.

JleTHee Bpemsi — BO3MOXHOCTb BblOOpa, KakuMm 06pa3oM AOMKHO NMPOUCXOAUTb
aBTOMATMYECKOE NEPEKIIOYEHNE HAa NETHEE BpeMs ycTporcTs EASY/MFD, n nonxHo
NI 3TO NEPEKIIIOYEHME NMPOUCXOAUTL B PEASIbBHOM BPEMEHU.

Pewim paboThl  CHCTEMHBIE HACTROMKH |5ennm| MapaneTpel KommyHcawm |

¥ Coxp: 12 ASHHLIE &

M rapsseronr. e | . g O copnrne O Her 59‘#""":* e
B paconen .y conemﬂor;' OEeu : - =
[ Paseeprem. kaptel [CH 0 - © nepenoce Ocs

Ous fpreL) JIGTa (1] I

g0 =0

E ol S o O ot | Ebedim ey
Beoss T 0 -0 coobomeobeiise || @nosen [ dasereroeemo |

Puc. 8.2. Tlone ceoncTtB pexuma «[poekr»

Be3onacHocTb

30ecb HaxoaMTCs MOfe BBOAA NMaposisl C MOCHEAYIOWMM NOATBEPXKAEHNEM.

NPEAYNPEXAEHUE! Mpu 3a6bITOM Naposie, CHATb Naposib BO3MOXHO TOJbKO Ha
3aBOAEe — W3rOTOBUTENE WU MPU MOJSIHOM NMOTEPE MPOrpaMmsbl, HAXOASLLENCS B YCT-
poricTee.

3awmTe naposieM MnoaJiexar: CXeMa COeAVHEHW, NMapaMeTpbl, Yacbl, PEXUM
paboThbl.

Ecnu HaxaTb NpaBoi knaBuLLel Mbilun B nosie paboyeit 061acTn Ha YCTPONCTBO
TO BO3HWKHET KOHTEKCTHOE MEHIO, B KOTOPOM HaxOASTCS CreayloLlme nyHKTbl MEHIO:

NIaCTUK — CTMpaHMEe HEeHYXHOro YCTPOMCTBa u3 paboyein obnactu;

yAanuTb YCTPOMCTBO — aHANOMMYHO NacCTUKY;

NET-ID — nopsiaAKkoBbI HOMEP Y4YaCTHMKA (MpW CO34aHUM CETU peslie U3 CBs-
3aHHbIX APYyr C APYroM A0 8-MU Y4aCTHMKOB, OJVH U3 KOTOPbIX 00S3aTENbHO SBNSET-
csi 6a30BbIM, C MOPSAKOBLIM HOMEPOM «1», OCTasibHblE Xe Ha3blBAKT MOAUYMHEHHbI-
MW, COOTBETCTBEHHO C MOPSAKOBBIMM HOMEPAMU OT «2» [0 «8», N0 COBCTBEHHOM, TaK
Ha3biBaemoln NET- cetn npoTtsxeHHocTbio 4o 1000 m);

nHpopmauma o6 ycrpoiicTBe — OTOOpakKeHME B MAHENN CBOWCTB MHMOP-
Maumm Mo BblOENEHHOMY YCTPOICTBY;

3amMeHa yCTpPOMCTBa — 3aMeHa YCTPOMCTBA MpM CO3O0aHHOW CXeMe coeau-
HEHWIA.
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Cnenyet oTMeTUTb TOT GakT, 4To AobaBfieHne yCTponcTBa paclumpeHns K EASY
400 n 500 Bepcuint HEBO3MOXHO. HO B 9TOM HET He0BXOOAMMOCTY MO TOW MPUYMHE, YTO
mmetotca EASY 600, 700 n 800 Bepcuin, nMeloLWME Te XXe NapamMeTpbl, YTO U paHHME
BEPCUN, HO YyXe C OOoJSbLUMM KONMYECTBOM 3JIEMEHTOB, BXOOOB BbIXOAOB. A €Cnv u
3TOr0 HEAOCTATOYHO, TO BO3MOXHO OCYLLECTBUTL MOAK/IIOYEHWE YCTPOMCTBA pacLum-
peHus HenocpeacTeseHHo kK EASY Bepcuin 600, 700 n 800, a Takke k MFD Titan.

8.1.2. Cxema coeguHEeHUN

Mocne BbIGOpPa ycTpoOMCTBA HEOOXOAUMO CO3[aTh CXEMY COEAVMHEHWUI, O Yero
LIESIKHYTb NIEBOM K/1aBULLEN MbILIM HA KHOMKe «Cxema COeaMHEHUN» NaHeNn NHCTPY-
MEHTOB. B 3aTOM pexwume nHTepdenc Ttakke COCTOMT U3 NMaHenm WUHCTPYMEHTOB 1,
naHenun cBOMCTB 2 1 paboyero ctona 3, Ha3bIBaEMOr0 TakXe OKHOM CXEMbI COeVHe-
Hun (puc. 8.3).

B obnactv naHenn MHCTPYMEHTOB HaxoAsTCs BCE 3NIEMEHThI, KOTOPbIE NepeTac-
KMBAHMEM MPU HAXaTol NEBOM KHOMKE MbILM MOXHO MOMECTUTb B paboyee OKHO
CXEMbl COEAMHEHUN.

I — Bxo4 ocHOBHOro yctporicTea. Yctpownctesa EASY n MFD umeloT, B 3aBMCUMO-
CT oT Tuna, 8 nnn 12 BXxoAHbIX KnemM. COCTOsSIHME CUrHaNoOB Ha BXOOHBIX KIEMMax
MOXHO 0TOOPa3nTb B CXEME COEAVHEHU (CM. n. 4.2).

R — Bxop yCcTpoiicTBa paclumpeHus. YcTponcTtea pacumperns EASY n MFD nme-
0T 12 BbIXOAHbIX kKNeMM. COCTOSIHME CUIHANOB HAa BXOAHbIX KIEMMax MOXHO oTobpa-
3UTb B CXEME COoeamnHeHun (cMm. n. 4.5).

Q - BbIXOA OCHOBHOMO yCTpoKcTBa. YctporicTtea EASY n MFD umeloT B 3aBucuK-
MoCTV oT Tuna 4, 6 win 8 BbIxoO4oB (CM. n. 4.4).

S — BbIXOA, YCTPOWCTBA pacumpeHus. YcTponctea pacwmperdus EASY u MFD
VMIMEIOT B 3aBUCMMOCTM OT Tuna 6 nnn 8 BbIXOOOB kaxaoe (Cm. n. 4.5).

ID — gmnarHocTnyeckoe coobLueHne. MNMpusHaky CyLecTBOBaHMSA OTOENbHbIX yya-
ctHukoB NET ceTn u nx coctosiHne. YToObl COCTOSIHNE YHaCTHUKA CETU CTaHOBUIIOCH
M3BECTHbIM APYrM Y4aCTHMKAM, CYLLECTBYET Takoi TWUM COOBLLEHNIA BXOLOB U BbIXO-
[OB, KaK pacrno3HaBaHMe MPU3HAKOB CYLLECTBOBAaHUA (CM. Mn. 7.7).

LE - nporpaMmmupyembii CBETOAMOA. OTW BbIXOAbl MPEeAHAa3HaYeHbl 4S9 OMnTu-
4YeCKOW CUrHanu3aummn pexumon yctporictea MFD.

M - mapkep. BcnomorartensHoe pene (cm. . 6.1.9).

P — P kHonku. Yctponctea EASY n MFD patoT BO3MOXHOCTb 3anporpamMmmupo-
BaTb YETbIPE KYPCOPHLIE KHOMKN AOMOSHUTENBHO B KAYECTBE KOHTAKTOB YNpaB/eHus.
B cxeme coeamHeHu KHOMKM NpencTaBfeHbl Kak KOHTakTel P1 - P4 (cm. n. 5.6).

: — Moaynb nepexopa. Nepexoabl MOryT UCMONb30BATLCS B Ka4eCcTBe Mepekio-
yaTens Ans nepexona K HyXHOW CTpoke cxembl. Ecnn, Hanpumep, HeobxoamMmMo Bbl6-
paTb Py4YHOM MM aBTOMATUYECKUIA PEXUM, 3TO MOXHO CAenaTb C NOMOLLBIO NEPExo-
noB. MNepexoabl COCTOAT U3 NCXOOHOM M KOHEYHOM ToYek nepexoaa (meTka). MNMepexo-
Obl BO3MOXHbI TOJIbKO B OAHOM HanpasfieHun — Brnepeq, (Cm. n. 6.2.12).

A — KoMnapaTop aHanoroBblx 3Ha4yeHui. C NMOMOLLBbIO aHaNoroBoro komnaparopa
BO3MOXHO CPaBHWTb 3HAYEHWS HAMPSHKEHUA HA aHANOroBbIX BXOAAX C 3a4aHHbIMU
3HavyeHnaMn (cMm. n. 6.2.12).

AR - apudmeTurka. ApudmMeTnyeckmii Mogysib HEOOX0AUM A5 BLIYUCIEHWIA: CO-
XEHWE, BblYUTAHME, YMHOXEHME U OeneHne (cm. n. 6.2.2).
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Puc. 8.3. WHTepdeiic Easy Soft Pro B pexume «Cxema coegmHeHuin»

BC - moaynb cpaBHeHUs1 OaHHbIx. ObecrneymBaeT cpaBHMBaHME Mexay coboi
BEJINYMH OBYX B3aMMOCBSI3aHHbIX AMana3oHOB Mapkepos (cM. n. 6.5.1).

BT — moaynb TpaHcnsumm gaHHbIx. O6ecneynBaeT BO3MOXHOCTb KOMMPOBaTb U
VHULMANM3MpoBaTh CBA3aHHble GI0KM AaHHbIX Mapkep-6aliiToB, BeIOUpas mexay pe-
xumamm paboTsbl INI (MHnupanuamposatb) 1 CPY (konmpoBatb) (cMm. n. 6.5.2).

BV - noruyeckas onepauusi. BoaMoxHOCTb oToOpaTth crneumanbHble 6uTbl U3
3Ha4yeHwui, pacrno3Hatb ux obpasupbl, UIBMEHUTb UX (CM. . 6.2.4)

C — cuetumk. Mpn KaxgomMm NO3NTUBHOM (POHTE MMMyNbCa HA BXOAE CHETHYMKA
ero CoAepXnMoe yBENNYMBAETCH Ha eauHuLy. Bo3aMOXHO BBOOUTL HUXHME N BEPX-
HWe npefesibHble 3HAYEHWSI Kak CPaBHUTESIbHbIE BEJIMYMHBI, MPU AOCTUXEHUN KOTO-
pbiXx OyOeT 3aMKHYT KOHTakT B cxeMe. CyeTHble MoAyNu MO3BOJISIOT BBECTU Hayasb-
HOE 3HA4YeHne COOEPXMMOro cyeTtymka (cm. n. 6.2.5).

CF — 4aCTOTHbIM CYETYMK (CYETYMK U3MEPEHMUS 4aCcToTbl CM. M. 6.2.6.1).

CH - BbICOKOCKOPOCTHOI (BbICTpbIN) cyeTumk. ObecneynBaeT NoacyHeT CUrHanoB
yacTtoTom o 5 kl'y (cm. n. 6.2.6.2).

Cl — wndpatop npupalleHmin. YCTPOICTBa MMEIOT ABa WHKPEMEHTAsIbHbLIX CHET-
ynka CI01 n Cl02. BO3MOXHO BHOCUTbL BEPXHEE M HMXHEE MOPOroBOE 3HAYEHME KakK
CPaBHUTENbHYIO BENIMYMHY. B COOTBETCTBUM C AENCTBYIOLMM 3HAYEHNEM BKIHOYAIOT-
Csl KOHTaKTbl. PYHKUMOHMPOBAHNE CHETYMKOB 3aBMCUT OT BPEMEHW uumkna. Makcu-
MasibHas yacTtota 3 k. dopmMa MMMNYNbLCOB BXOAHBLIX CUFHANOB AOJXHA OblTh Npsi-
MOyroJibHon (cm. n. 6.2.6.3).

CP - undpoBoii komnapaTtop. ObecrneymBaeT BO3MOXHOCTb CPABHUTbL NepeMeH-
HYIO N MOCTOSIHHYIO BENNYMHBI (CM. M. 6.2.7).

DB - ¢yHKUMOHaNbHbLIA MOAYb AaHHbIX. OBecrneynBaeT BO3MOXHOCTb 3aHECTU
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B NamMsaTb OAHY BENMYUHY Npu Bxoae |1, onepaHa KOTOPOro CoOeamHeH ¢ Bbixogom QV.
C ero nomoLLbio MOXHO, HaNpPUMep, COXPaHATb 3a4aHHbIe 3HaYeHUs OYHKUMOHaNb-
HbIX Moaynen (cm. n. 6.2.9).

DC - moayne ML, perynaropa. MpuHuun NMUMO, — perynatopa 6a3vpyeTcs Ha
YPaBHEHUM, KOTOPOE MpencTaBnsieT BbIXOAHYIO BennymHy Y(t) kak cymmy nponop-
LMOHANbHOM, MHTErpanbHON n anddepeHumanbHon cocTaBnaowmx. Perynatop mo-
XeT UCMosib3oBaTbCs B pexumax paboTtel UNP n BIP, a Takxe ynpaBnaTbcs B py4-
HOM pexume (cMm. n. 6.5.4).

FT - crnaxmnsatowmii dunbTp curHanoB. Moaynb MOXeT ObiTb MCMOJIb30BaH ASis
crnaxuvBaHms nomex curHanos. OH paboTaeT kak GUILTP HUXHUX YacToT. CurHan
npoxoout 4epes Bxog, |1 (cm. n. 6.5.5).

GT - mozynb nonyyeHust 3HaveHus n3 cetn NET. OyHKUMOHaNbHLIA 610K nosy-
4aeT AaHHble, KOTopble NoAroTaBnvBaloT apyrve yvactHukn cet NET ¢ nomMoLubio
dyHKUMOoHanbHoro 6noka PUT (cm. n. 6.2.10).

HW — HepenbHbI Tanmep. Kaxabihi HeaenbHbIn Tanmep nveet 4 kaHana A, B, C,
D. Bce kaHanbl BO3AENCTBYIOT BMECTE Ha OOVH KOHTakT Q1 HemenbHOro Tammepa.
Bpems 3apaetca mexay 00:00 n 23:59 (cm. n. 6.2.11.1).

HY - ropoBoi Tanmep. TanMep MOXET BKAOYATb AManasoHbl, OTAENbHbIE OHW,
Mecsua, rofabl UM KOMOUHAUMM 13 3TUX AaHHbIX (CM. M. 6.2.11.2).

JC - ycnoBHblli nepexon,. C ero NoMoLbio MOXHO MPOBECTU MEepexof, UCMosb-
3y MeTKy nepexopa LB. Ycnosue ana nepexoga — CuUrHanbHoe nonoxexHve Ha EN-
KaTywke. MeTka nepexona (KOHe4YyHas Touyka nepexoaa) OnpemaenseTcs npu nomMoLm
dyHKUMOHanbHoro 6noka LB. JCxx n LBxx Bcerga ncrnonb3oBaTb B nape.

LS - moaynb mMacwrtabupoBaHus 3HavyeHus. ObecrneynBaeT NMHEHYIO B3anUMO-
CBSI3b MeXAy BENMYUHON Ha Bxoae |1 n BennynHon Ha Bbixoge QV. BbixogHas Benu-
YynHa onpegnensieTcs Yepes3 ase napbl koopauHaTt X1, Y1 n X2, Y2. BO3MOXHO Bepx-
Hee 1 HUXHee orpaHuyeHme Y1 n Y2(cm. n. 6.5.6).

MR - moaynb cbpoca. Mo3BonseT ycTaHOBUTL B COCTOsSIHME «0» BCe MapKepbl U
BCE BbIXOAbl OAHOW KOMaHAo. B 3aBMCMMOCTM OT pexunma padoTbl Moaysst 0OHyne-
Hbl MOTyT ObITb TOJIBKO BbIXOAbI, UM TOJILKO Mapkepbl, WX 1 TO U ApPYyroe BMecTe
(cm. n. 6.2.13).

NC - yucnosoii koHBepTop. Moaynb Npeobpa3oBbIBAET ABONYHO-KOANPOBAHHLIE
yncna B gecsATuyHble n obpaTHo. B pexnme paboTtel (BCD, BIN) BoiGMpaeTcs onepa-
ums npeobpasoBaHus (cMm. n. 6.5.7).

OT - cyeTyMK Yncna YacoB paboTbl. [pn HACTPOMKE KaTyLKW B COCTOSIHUE «1»,
CYETUYNK OTCYMTbIBAET BpeMsi paboThl (Pecypc) ¢ TOYHOCTbIO A0 1 MUHYThI. KOHTaKT
BK/IOYEH MPU  OENCTBMUTENBHOM 3HA4YeHUN BOJbLLEM AN PAaBHOM 3agaHHOMY. CyeT-
YUK COXPaHsieT CBEAEHMS O BPEMEHU PaboTbl MOCNE OTKIOYEHUS MUTAHUS U Aaxe
npv yoaneHnm cxemMbl COeguHeHun (cm. n. 6.2.14).

PT - nomectutb 3Ha4yeHne B cetb NET. Mpn nomowm dyHKUMOHaNbHOro 6roka
PUT Bo3moxHO nepepasaTh B ceTb NET onepaHabl MakCManbHON AnnHel B 32 6uTa.
Mx 3HaueHve ByOeT nepefaHo M aBToOMaTMYECKU MPOYUTAHO PYHKLMOHANbHLIM 610-
koM GET ppyroro y4actHuka cetn NET (cm. n. 6.2.15).

PW - wWunpoTHO-UMnynbcHas Moaynsums. OyHKUMOHaNbHBIA MOAYb TpaHcdOop-
MUpPYET BXOJHYIO BENWYMHY B MOC/IEAOBATENIbHOCTb MMIMY/bCOB C MOCTOSIHHOW Mpo-
DOMKUTENBHOCTBIO nepuoaa. LLnprHa nmMnynbCoB npu 3TOM MporopuvoHanbHa pe-
rynvpytowein senninHe SV (cm. n. 6.5.3).

SC - moaynb cuHxpoHm3auumn Bpemenn B cetn NET. Tekywaa pata, AeHb Hepe-
M 1 BPEMS OTNPABNSIOWEr0 y4yacTHMKA aBTOMATUYECKM YCTaHaBAMBAIOTCS B CETU
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NET. Bce gpyrne NET-y4aCTHMKM MPUHMMAIOT 3TU 3HAYeHWsi aBTOMAaTU4YeCKn (CM.
n.6.2.16).

SR - cABUroBbIN perncTp. Bo3MOXHOCTb Npu KaxaomM 6uTe TakTOBOro MMnynsca
VN Mapkepe-crioBe OBOWHOM AJIHbI NEPEXOAUTL Ha NO3ULMIO BMEpPen, Uin Hasap,.

ST - moaynb ycTaHOBKM BpeMeHu umkna. ObecrnevyeHne 3a4aHHOrO BpeMeHU
umkna. 310 BpeMs Lukia ycTaHaBNIMBAETCs, KOraa MakCcuMasnbHOe BPeEMS LpKia npo-
rpamMMbl MeHbLLE, YEM 3aZaHHas BennymMHa. MakcumManbHOe BpeMs 3a4aHHOro Lmkna
coctaenget 1000 mc (cm. n. 6.5.9).

TB — dyHkums Tabnmubl. Bo3MOXHOCTb 04eHb MPOCTO COCTaBAATb U YMTaTb 32-
OUTHbIe Tabnmubl B GOpMe CNOB ABOWHOM AJIMHbI.

T — pene BpemeHun. O6ecneymBaeT BO3MOXHOCTb M3BMEHUTb NEPUOL, NepPekKsoYe-
HUS, BPEMSI BKJIIOYEHUSI U BbIKJIIOYEHUS] KOHTaKkTa. Bo3MoOXxHOe Bpems 3adepXku Ha-
xoouTcs mexay 5 Mc 1 99 4 59 MnH. MnHMManbHas NHTEPBaN U3MEHEHUS HACTPOIKN
BpemeHn coctasnsiet 0,005 ¢ (cm. n. 6.2.17).

VC - moaynb orpaHvyeHns 3HadveHus. OrpaHuumBaeT 3HadveHue Ha Bxoge |1 B
[mana3oHe Mexay HUXHE U BEPXHEN IpaHULEN U AEACTBYET Kak OUCKPUMUHATOP
OKOH (cM. n. 6.2.17).

Mpu nepeTtackrBaHU 3N1EMEHTOB B paboyee OKHO CXeMbl COEAVHEHWI FOPU30H-
TaslbHble CBSI3W Mexay HUMKM GopMUpyIoTCs aBTomMaTuyecku. Hepocrawowme BepTu-
KasibHble CBSI3M MOryT OblTb A06aBNEHbl C MCMONb30BaHMEM WHCTPYMeEHTa «KapaH-
[aw» U3 NaHenn WHCTPYMEHTOB, HaxoOdaLWEencs BBEPXY OkHa (puc. 8.4). HeHyxHble
CBS3N yOoansaTcs C NMOMOLLBIO MHCTPYMEHTa «JlacTuk». B KaXmon CTPOKe CXeMbl
MOXHO pacroniaratb CfieBa HanpaBo A0 YETbIPEX KOHTAKTOB W OAHY KaTyliky. Bonb-
LUIMHCTBO 3/1IEMEHTOB MOrYT OblTb YCTAHOBJIEHbI B CXEMY COEAMHEHUI Kak KOHTaKTbl 1
KaTyLKX, MPUYEM KOSIMYECTBO KOHTAKTOB KaXAOro 3MIEMEHTA HE OrpaHuMyeHo, a ka-
Tylka AomkHa OblTb YyCTaHOBNEHA B CXEMY TOJSIbKO OAMH pa3. B okHe cxembl coeaun-
HEHU KaXAabli MOMELAEMbI TyAa SEMEHT CXEMbl OCTaeTCsl MOMEYEHHbIM KBag-
paTHOM pamMKOW, NPN 3TOM B OKHE «[laHenb CBOMNCTB» MOXHO HacTpauBaTtb €ro napa-
MeTpbl. K 6a30BbiM NapamMeTpam MOXHO OTHECTM MOPSAKOBbLIA HOMEpP 3NIEMEHTA, TUM
KOHTakTa (pa3mMblKaloWwunii UNn 3amMbiKaloLWMin), GYHKUMIO KaTyLLKK.

MOXHO Takxke LUeNYKOM JIeBOM KHOMKM MbIWW BblAENUTb PaMkon noboin ane-
MEHT CXeMbl U HacTPOWUTb ero napameTpbl. Ecnv anemeHT Haxogutcs B obnactu
KOHTaKTOB, TO MOXHO 3a4aTtb ero Homep (puc. 8.5 B okHe |:) 1 C NOMOLLBIO ONUMO-
HaNbHOM KHOMKW (puc. 8.5 B OkHE «KOHTaKT») YCTAHOBUTb €ro Kak pa3mblKaloLmii
unn 3ambikalowmin. Ecnn onepanp HaxoauTcs cnpaBa B obnacTu kaTtyllek, TO ero
HacTpamBaloT Yyepe3 naHenb cnucka «PyHKUMS KaTywku» (puc. 8.6).

ooig  yo1
oozl Joz f
ool co1
o044t mo1

Puc. 8.4. Wcnonb3oBaHne MHCTpyMeHTa «KapaHgaw» Ons Bbl4EPYMBAHUS
CXeMbl COeAVIHEHWI
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KoMMeHT apI;
KOHTEKT ———  ¥KasaHne:
© Saveacarown 113: coaepuonT BCeraa snaverme s0c
P = l14: o dop 0 COCTORHIM YCTPOACTES PACLUMDEHHA
115-116: ¢ b 0 KOp: yneperpyske

Puc. 8.5 HacTpolika napaMmeTpoB KOHTaKTOB

[Ans Taknx 3neMeHTOB Kak CHETYMKW, pene BPeMeHu (Tarmepsbl) U gp. Kpome
napamMeTpoB KaTylleK MOryT ObiTb HACTPOEHbI Apyrne cneumduyeckne napameTpbl.
Hanpumep, HacTpomB GYHKUMIO KaTYLWKWM CYETYMKA BO BKIAAKe «IDNEMEHT CXeMbl
coeanHeHui» (puc. 8.7), nepexoamm Ha Bknaaky «[apamertp» (puc. 8.8).

Puc. 8.6. HacTtpolika napaMmeTpoB KaTyLlek

Snenent xesel congieserasi | Mapanetp |

T 1 v Koemenmapesi:

[ HosmanT

a7 kAT FHHAAT OTCHST D

HETHOND HaNpaBneri (J=anapes,

RE - cipoc AsvTENTEREHOND Saverin (QV) B Hone

SE - SPOHTE MHTY MECA MDHHATE NOASYY ASRCTEHTENLHOND SHAUSHE
|

D_-Beoac

Puc. 8.7. HacTtpoiika napamMeTpoB KaTyLlKM CHeTHYnKa

nenowT cxensi cosmerasi Napawerp |

E T - =
S v - -
SV - - -

Puc. 8.8. HacTtpoiika napameTpoB cyeTymka
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30ecb B OkHe «Bxoabl dyHKUMOHaNbHOro 610ka» MoryT ObiTb 3aAaHbl BepxHee SH
M HUXHee SL 3HayYeHWs1 BbIXOOOB CHETYMKA, MPWU KOTOPbIX 3aMKHETCSl €ro KOHTakT, a
TaKkXKe 3a4aH0 Ha4YaNlbHOE 3HAYEHME COAEPXMMOro cHeTymnka SV. B okHe «Bbixoa, dyHK-
LMoHanbHoro 6s10ka» yCTaHaBMBAETCS 3NIEMEHT, B KOTOPbI/ OyAEeT NOMELLEHO BbIXOA-
HOe 3HavyeHue Kkogda cyeTymka. B nsobpaxeHHoOM Ha puc. 8.8 BapuaHTe BbIXOOHOW Kop,
cyeTumka Bynet npeobpaszoBaH B CUMHAU HaMpPsXXEHWs MOCTOSIHHOMO TOKa M MoAaH Ha
aHanorosblii Bbixod, pene QA, npynyemM gecatndHomy ymcny 1023 cooTBeTCTBYET Har-
psxenne +10B.

Mpumep ycTaHOBKM NapamMeTpoB pene BPEMEHU (TaiMmepa) NpuUBeLEH Ha puUC.
8.9 — 8.11.

SNEMEHT CXBMBI COBAHHEHHI Iﬁepwrn |

e 1 ¥  KomeenTapwi:

KonTant ¥

- EN-*

oe

Puc. 8.9. HacTtpoiika napameTpoB KaTyLIKW pene BPEMEHU

INEMEHT CXEMb! COBAMHEHMA  TapameTD |

T 1 v KoMHEHTapie:
rBxoas! gy o Ginoka Borod dyHKUHOHANEHOD Gnoka —
V/NU  Cranuma Onepana N2 MocToAHHan Cravuna OnepaHa N2
Il: NLw - - - 0D = ! 05 = Qv: - - -
12 - - - - - -
rPexom paboTe A W nap p
EAVH-HEI MMy ec bt + Bei3os Bo3HONEH ¥

tpt Min.

- 00:00

Puc. 8.10. HacTtpolika ouana3oHa BPEMEHU pefie BPpeMEHU
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INeMEHT Cxembl CoAMHErsT  MapameTp

iz 1 *  KoMmeHTapHi:
Bxoas b noKa Beixoa ¢ s0ro Gnowka —
VINU  Cranuma Onepana NS MocToamas Cramuma Onepana N2

I1: ML= - - - 0 - s - Qv - - -

12 - - - - - -

Pesim paboTel il W NAPAMETPOB —
E o 1-HbIA MMy NsC hd| " M:5 - 00:00 ¢ paspewerse ¥ + BbC0B BOIMONEH ¥
3aaep¥Ka BEIHOYEHHA
S3AASPHES BEMOHSHHA 0O CTYUSHEM BREHSHEN
SanepwKa OTEMOSEHHA
JaASP¥ES OTKMHMEHHA CO CNYSSHHLIN BPEHSHEM
3AABPHICA BRAKMEHHA| JAALONKS OTKAHEHHA

3/ 3AAS0EKS DTEHIYEHNA CO C

Puc. 8.11. HacTpoiika pexnma paboTbl pene BpeMeHn

Ha Bknagke «[lapameTp» B OkHe «[Juana3oH BPEMEHW» MOXHO YCTaHOBUTb pPas-
MEpPHOCTb (MC, C, MUH) BblAEpPXKM BpeMeHu (puc. 8.10), B okHe «Bxoobl dyHKUMO-
HanbHOro Gnoka» y Bxoaa |1 3apaTh BMA BblOEPXKN BPEMEHU Kak NocTosHHyto NL, a
B OKHE «[10CTOSiHHas» ykasaTb NPOAOIKUTENbHOCTb 3TOWN BblAEPXKU.

B okHe «Pexwum paboTbl» onpegensietcsi cnocod (yHKUMOHMPOBAHUSA KOHTaKTa
pene BpemeHu. B mnzobpaxeHHoM Ha puc. 8.11 BapuwaHTe pene OyneT 3ambikaTb
CBOW KOHTaKT Ha 5 ¢ 1 3aTeM pa3mbikaTb €ro.

B otnuume ot npoektoB EASY 400/600 B npoekTtax EASY 800/MFD Hapsay co
CXEeMOW CoeNHEHWI CYLLECTBYET eLle 1 cxema OYHKUMOHaNbHBIX 610KOB. EE MOXHO
BbIBECTM Ha 3KpaH, BbibpaB B MeHi0 Pexunm, PyHKUMOoHanbHbIe G/I0KM 1x Hanps-
MYIO HaXaTneM KHOMKN «PyHKuMoHaNbHbIE 610KW» Ha NaHenn MHCTPYMEHTOB BBEPXY
OKHa.

Cxema dyHKLUMOHabHBIX O/T0KOB NpeasiaraeT Nosb30BaTeto 0630PHbIN NaH BCex
MCMNOJIb30BAHHbIX B MporpaMmme QyHKLMOHaNbHbIX GJIOKOB, @ Takke BO3MOXHOCTb
KOHTPONS1 TOro, Kakme BXOAbl U BbIXoAbl (PYHKUMOHANBHOrO 6Gy0Ka MCMONbL3YITCA Y
roe.

Hanpumep, cyeTHbIn Moaynb oTobpaxaeTcs B cxeme PyHKUNOHaNbHbIX 6J10KOB B
BMAae, NnokasaHHOM Ha puc. 8.12. 3aecb NokasaHo, HTO B CXEME MCMOJIb30BaH CYeT-
ynk CO1, BepxHee 3amaHHOe 3HayeHue (SH) yctaHoBneHo Ha 16, a Tekyliee 3Hadve-
HWEe BbIXOLA BPEMEHHO COXpaHeHO B Mapkep-6ainte MBO1. Bxoabl 1 Bbixoabl OyHK-
LLIMOHanbLHOro 6510ka Bcerga otobpaxatoTcs XuMpHbIM WwpudTom (3peck SH, SL, SV n
QV). Bxoabl HaxoOosTCs Ha NEBOM CTOPOHE, BbIXOA - Ha npaBoil. Bxoapl ¢yHKUMO-
HaNlbHOro 6110Ka NPUHUMAalOT 32-6UTHbIE 3HAYeHWs, BbIxon QV BbloaeT Tekyllee 3Ha-
yeHue PyHKUMOHaNBHOro 6510ka, KOTopbI Takke nmeeT popmaT 32-6UTHOro 3Hade-
Hus. QV MOoXeT coxpaHsaTbesl B Mapkep-6aiite (MB), mapkep-cnose (MW), mapkep-
cnose OBOViHOM AnvHbl (MD) nnbo nepenaBaTbCs HANPSIMYIO HA @HASIOrOBbIV BbIXOL,
yCTpoOncTBa.
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Puc. 8.12. OTob6paxeHne cyeTymka B cxeme (PpyHKUMOHAsbHbIX B10KOB

KoHTakTbl DYHKLUMOHANBLHOro 6510Ka HAaXOASaTCS Ha ero npaBol CTOPOHE U 0TOO-
paxatoTcs 00bl4HbIM LPUGTOM. OHM MOTyT ObITb MHTErPUPOBAHBLI B CXEMY COEAMHE-
HWIA B KQ4eCTBE KOHTAKTOB. C MOMOLLbIO 9TUX KOHTAKTOB MOXHO NnepenaBaTtb COCTOS -
HUS QYHKUMOHANBHOrO 610Ka U CO34aBaTh JIOTMYECKME CBA3U B CXEME COEAMHEHUIA.
Hanpumep, korga CHeTYnk OOCTUM 3a4aHHOro 3HavyeHus 16, yCTaHaBNMBAETCS KOH-
TakT yHKUMOHaNbHOro 6noka OF (OoencTBuTenbHoe 3HadyeHne Gonblue UM PaBHO
BEPXHEMY 33a[laHHOMY 3HauveHuio SH). MoXHO MCnonb3oBaTh 3TOT CUrHAN B CXemMe
COEeAMHEHUI, YTOObI, HanpumMmep, cOPOCUTbL Ha HOMb Mapkep-6anT 1.

Katywkun @yHKUuMoHanbLHOro 6510Kka HaxoOsiTCA Ha ero NEeBON CTOPOHE U Takxke
oTobOpaxarTcs 00ObIYHBbIM LIPUGTOM. DTN KaTyLIKN TPEOYTCA s TOro, 4todbl, Ha-
npuMep, akTMBMPOBATb MOAYNb UKW Nepenasatb eMy CYETHblE UMMYNbChI. MNepenaya
CYETHbIX MMMYJIbCOB CYETHYMKA peann3oBaHa yepes kaTywky C_ .

Ecnn B cxeme coeguHeHuI NCNosib30BaHbl KOHTAKTbl UM KaTyLWKW, MOAY/b CO-
oOuaet 06 3TOM C NOMOLLBIO 3€MEHbIX KPYroB (Hanpumep, Ha puc. 8.12 nepepn, ka-
Tywikon C_).

8.1.3. Busyanusauus

Mocne Toro, kak co3gaHa cxema coeavHeHwuin ana MFD Titan, moxeT ObITb 3a-
nporpaMMmnpoBaHa BM3yanuaaums rnpolecca paboTbl CXeMbl, As YHEro HEOOXOAMMO
LWENKHYTb JIEBOM KHOMKOW MbILLM HA COOTBETCTBYIOLLEN KHOMKE B MaHEeNM WHCTPY-
MeHTOB. B pabouein obnactn (puc. 8.13) Tenepb HAXOOMTCA Crleaylolmve BKIaOKW:
BWA MACKWN OUCres ¢ nopsiakoBbIM HOMEPOM MO YMOJSIHaHMIO «1», pegakTop Macku,
penakTop KnaewmaTtypbl.

B pexume «PepakTop Macku» cneea B MAHENM MHCTPYMEHTOB HaxOAdaTCS ane-
MEHTbI, KOTOPbIE pa3AeneHbl Ha Crneaylme KaTeropumn:

rpadpuyeckue 31eMeHTbI

6uTOBaA MHAOMKALNS;

6uToBOE M300OpPaXKEHNE;

6uTtoBas kapTa O0TOOPaXeHUss COOBLLEHNIA;
ouarpamma nosnoca.

35IeMeHTbl K/laBMaTypbl

KHOMka ¢ gvkcaumen;
none KHOMKK;
TEKCTOBbl€ 3JIEMEHTbI
CTaTUYHbINA TEKCT;
TEKCT COOOLLEHNS;
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@ MEeHI0 Macku;
© Oerywas CTpoka;
@ BpALLAIOLNNCA TEKCT.

Puc. 8.13. WUHTepdelic Easy Soft Pro (BM3yanusauusi/penakrop mMackum)

3N1IeMEeHTbl MHAMKALUN 3Ha4YeHun
@ nHoukauusa gaTtbl U BPEMEHM;
@ 4YUCNOBbLIE 3HAYEHUS;
@ VHOMKaAUMS 3HAYEHUIA pPene BPEMEHW.
3/IeMeHTbl BBOAA 3HA4YeHuin
@ BBOJ, 3HAYEeHUS;
@ BBOQ, 3HAYEHUN pene BPEMEHN;
@ BBOQ, AaTbl N BPEMEHMU;
@ BBOQA, HEOENbHOro perne;
@ BBOQA, rOAOBOrO pene.
OnemeHTbl NoOMeLLaloTcs B paboyee nosne C NMoMoLLb0 Onepauun «nepeHocas.
B none cBoWcTB HaxoOsTCs BKaAKyM HAaCTPOek BbIBpaHHOro anemeHTa. Paccmor-
pVM MO NOPSAKY HACTPOWMKN STUX 3NEMEHTOB.
Fpadunyeckme anemeHThbl.
ButoBasa nHgukauma. C nomMoLLbio 3TOro 35ieMeHTa MOXHO BbIBECTU HaA AMUCH-
el napameTpbl curHana OyneBoi nNepemMeHHOoMN.
K 6yneBbiM ornepaHaam OTHOCSTCS:
@ | — BXOA, OCHOBHOIO YCTPOWCTBA;
© ID — pmarHocTnyeckoe COOOLLEHNE;
@ LE — cBeToaMOOHbLIN MHAMKATOP;

144



B Moeller

M - mapkep;

Q — BbIXOH, OCHOBHOIO YCTPOWCTBA;

R — BxoApl yCTpOMCTBA pacLUMpPEHMS;
S — BbIXOAbl YCTPOMCTBA PaCLUMPEHUS;
P — kHOMKa ycTporicTea.

Y anemeHTa «6uUTOBas MHOMKAUMS» WMEIOTCS ClEAyloliMe BKIAAKW: CBsi3aHHas
nepemMeHHasi, BUOMMOCTb, U3MEHEHNE N300pakeHUS.

Cesi3aHHaa nepemMeHHas. B none «nepemeHHas» 3aaeTcs CBs3aHHas NepeMeH-
Hasi. 3HaueHre napameTpoB GyneBoro onepaHaa UM BXOA0B/BbIXOAOB YHKLMOHASb-
Horo 6510Kka MOXHO yCTaHaBNMBaTb C MOMOLLBIO BUTOBOW NOMMKW HA 3aMbIKAIOLLMIA
KOHTaKT UM pa3MbIKaIOLWUIA KOHTaKT.

BuaumocTb. O6ecneynBaeT BO3MOXHOCTb CAENaTh 3IEMEHT UHANKALMM BO BPEMSI
akcnnyataumn MFD-gmucnnes BuoviMbiM UM HEBUAMMbIM. 30€Chb XEe MPUCYTCTBYET
OuTOBas Norvka anemeHTa.

U3ameHeHue nsobpaxeHusi. BoO3MOXHOCTb NepekniounTb 0TOOpaxeHne ane-
MeHTa nHgukaumm Ha MFD-gucnnee ¢ HOpMasbHOrO Ha MHBEPTMPOBAHHOE.

ButoBoe mnsoOpaxeHue. lMocne nomelleHnss anemeHTa «6uUToBOE M3006paxe-
Hue» B paboyee nosne OTKPbIBAETCH OKHO C BbIBOPOM paHee co3paHHoro daina
1n3006paxeHnss B MOHOXPOMHOM pexuMme. MogaepxusatoTcs cneayowwme dopmartsl
n3obpaxeHusi: bmp, gif, jpg, ico, tif. ¥ anemeHTa «6uTOBOE N306PAXKEHME» MMEIOTCS
BKNagku: nsobpaxeHne, BUAMMOCTb.

OneMeHT MHOMKaUMM Mackn NO3BONSIET NPOBOAMTL MHANKALMIO CAMOCTOSTENBHO
paspaboTaHHOM MK FroToBOKN rpadukn. nsa nameHeHus n3obpaxeHus cnepgyeT CBsi-
3aTb PacTPoBYO rpaduky ¢ KOHKPETHOWN OyneBOi NepemMeHHO.

3HayeHne cocTosiHus ByneBoro ornepaHaa, KOTOpbIi YCTAaHOBNEH ANS U3MEHEe-
HUsi 0OTOOPAXKEHMS HA MUralowme, MOXHO UHBEPTUPOBATbL C MOMOLLLIO BUTOBOM J10-
MKMW Ha 3aMbIKaOWMIA KOHTAKT VAN Pa3MbIKaOLWMIA KOHTAKT.

BuTtoBas kapTta oToGpaxkeHMs cooOweHunii. C NoOMOLLbI0 3TOr0 3nemMeHTa
Mackmn MoryT oTobpaxaTbCsi MeHsitoLLmMecs: rpadumkm 6UTOBOro n3obpaxeHus, conep-
XaHne KOTOPbIX 3aBUCUT OT COCTOSIHUSI NMepeMeHHON. DnemMeHT oTobpaxeHus GuTo-
BOe U3obpaxeHne coobLLEHNS CIYXWUT OJi9 CUrHanusaumm o® M3MEHEHUN COCTOS-
HUs npouecca. [Ans Toro, 4Tobbl 0TOOPa3nTb Takme M3MEHeHUsl, HeobXxoaMmo coe-
OVHUTE OBUTOBOE M30OpaxeHne cooOLLEeHUss C NEPEMEHHON CBAA3aHHble NepeMeH-
Hble.

Bce 6utoBble M300paxeHUss BHYTPM 3nemMeHTa oToOpaXeHusi MMeloT OOuHaKo-
BYIO BENVNYUHY W, PETYMPYEMblE COCTOSHWMEM MEPEMEHHON, NOSBASIOTCS nonepe-
MEHHO, BCErga B OAMHAKOBOW MO3MLIMN MaCKW.

Y anemeHTa OUTOBas KapTa OTOOpaXXeHUsa COOOLEeHUiA MelTCs cneayowime
BKJIAOKW: CBsI3aHHasi nepemeHHasi, OuToBasi kapta oTobpaxeHns coobLieHnin — Tab-
nvua, BUAUMOCTb, U300paxeHue.

ButoBas kapta oTobpaxeHus coobLuieHnin — Tabnmua. B gaHHOM nose kaxpomy
rnapameTpy COCTOSIHMS (YMCNOBOE 3HAYeHMEe) NepeMeHHoN npunucbiBaeTcs GUToBOE
1n306paxeHne, KOTOpoe AONXKHO oToBOpaxaTbes. MNapameTpbl COCTOSIHUS MOryT 3aja-
BaTbCsl TOJIbKO OOMH pas.

Anarpamma-nonoca. C nomMoLbio 3TOro 351EMEHTA aHanorosblie U UUGPOBLIE
3Ha4YeHMs MoryT oTobpaxaTbcs B rpaduyeckor dopme. [uarpamma otobpaxaeTt
COCTOSIHME CBSI3aHHbIX MEPEMEHHbIX Ha AUCMee B BUOE M3MEHSIIOLLErOCS YEepPHOro
ctonbua. Jmarpamma ceob6oaHo Maclitabupyetcs. MoxXHO 3afaTh HarnpaBieHne ABu-
XEHWs BNEBO, BNPaBo, BBEPX MW BHU3. [Npy NpeBbILLEHNN ONPELENEHHbIX NPenesb-
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HbIX 3HAYEHWI aMarpamMmma HauyMHaeT Muratb, YTo CnocoBOCcTBYeT He3onacHoOMy Befe-
HUIO MpoLecca.

Y anemeHTa «amarpaMmma-nosioca» UMelTCs Crneaylolme BKaakn HacTpPOeK: CBs-
3aHHas NepemMeHHasi, Avana3oH 3HAYeHW, BUAMMOCTb, N300pakeHue.

Anana3oH 3Ha4YeHunin. 30eCb PerynmpyeTcs MUHUMANbHOE UM MakCUMasnbHOE
OTKJIOHEHNE cTOonbua, KOrga 3HaYeHWe NEPEeMEHHON AOCTUIHET 3aJaHHOro 3Have-
Hus. TpyM OOCTMXEHVMM MaKCMMaslbHOrO 3HayYeHust CTONOGEL, MOSHOCTBLIO 3arosHSeT
BECb AManasoH anemeHTa otobpaxeHusi. Kak ToNbko AOCTUMHYTO MUHUMASIbHOE 3Ha-
yeHue, cTtonbua BMOHO He OynerT.

AnemMeHTbl K/1aBuaTypbl.

KHonka ¢ ¢dukcaumein. 3T1oT 91eMeHT NO3BONSIET OTKIIOHUTb COCTOsIHWE Oyne-
BOroO CBSI3aHHOMO orepaHaa unn Bxoaa OGyneBoro GyHKUMOHaNbHOro 6ioka HaxaTtu-
eM KHOMkn «OK». 3TO HaxaTne BAMSeT HENOCPEACTBEHHO HA N3MEHEHME COCTOSIHUS
CBSI3aHHbIX MEPEMEHHbIX, MPU 3TOM B NPOLIECCE BBOAA MO/b30BaTENlb HE MOXET BHO-
CUTb U3MeHeHUs. BBOA, 3aBepLUaeTcs aBTOMATMYECKN HaXaTUEM KHOMKKW, Aanee co-
BEPLUAETCS Nepexon, K CleayloleMy SNeMEHTY BBOAA, €CNN TakOW €CTb B HANNYUW.

MmeloTca cneaytowme BKNagku HaCTPOEK: NepeMeHHas CoeaMHEHNI/ MapKMpPOB-
Ka, BUAMMOCTb, ODOCNY>XNBAEMOCTb.

MepemeHHas coeauHeHuii/MapkupoBKka. 34ech BoibupaeTcs OyneBa CBA3aH-
Hasi NepemeHHasl, COCTOsSIHME KOTOPOM npu HaxaTun kHonkn «OK» OOMKHO cTaTb
oTpuuatenbHblM. CBSI3aHHBIMK MEPEMEHHBIMU MOTyT ObiTb BCe OyneBbl onepaHabl
CXeMbl COEAVHEHU unn Bce ByneBbl BXOAbl MPOrpaMmbl UCMONb3yeEMbIX GYHKLMO-
HaslbHbIX G/0KOB.

B none MapkupoBka BBOOMTCS TEKCT B COOTBETCTBYIOLLEM BapuaHTe $3blKa.
TekcT MOXeT copepxartb Ao 16 3HaKoB.

Mone kHonkun. KHomkol 3aeck OyOeT Ha3blBaTbCA OQHOCTPOYHLIN rpaduryeckuin
3/IEMEHT, NOCPEACTBOM KOTOPOro MOXHO M3MEHSATb 3HAYEHWE YCTaHOBNIEHHOW CBSi-
3aHHOWN nepemeHHor. OnucaHHbIi 306eCb BBOAHbIA 3/IeMEHT NMaHeslb KHOMKKU 00be-
OVHSIET B OOHOM OKHE HECKOJIbKO KHOMOK, M3 KOTOPbIX MOXHO aKTUBMPOBAaTb TONbKO
OfiHY. AKTVBM3aLMS OLHOWM KHOMKWM aBTOMATUYECKW MPUBOAMT K BbIK/IIOYEHUIO BTO-
pon. ONeMEHT BKOHYAET OT 2 00 255 oTAeNbHbIX KHOMOK. VX KONMYEeCTBO 3aBUCUT OT
TVMMNa W 4Yucna YCTAHOBNEHHbIX 3HAYEHWI, KOTOpblE 3a[aloTCs AN NMEePEMEHHbIX B
Tabnuue naHenn KHomku. Tem cambiM KaXk[oid KHOMKe MpunucbiBaeTcs onpeaenéH-
HOE YCTaHOBNEHHOE 3HayeHue. [onb3oBaTtesnb BbIOMPAET KHOMKY, KOTOpas OO/KHA
ObITb YCTAHOBJIEHA, MPU NMOMOLUM KHOMOK YNpaBfieHNsl KypCOPOM BBEPX/BHM3 MoLua-
roBO WM BNEBO/BNPABO MOCTPaHWYHbIMMK LWaramu. KHomnka ycTaHaBnmBaeTCsl Haxa-
Tnem kHonkun «OK», a npepbiBaeTCsa C NMOMOLLBIO KHOMKN «ESC».

TekcToBble 3/IEMEHTbI.

CtaTtnyHbin TekcT. C NMOMOLLbLIO AAHHOMO 3IEMEHTa MOXHO BbIBECTU HA 9KPaH
MOCTOSHHBIN TEKCT. [lIHA TekcTa MOXET COCTaBnATb MakcuMym 16 3HakoB. TekcT
OCTaeTCs BUAMMbIM 0 TEX MOP, NoKa Ha HEro He HaKNaabIBAOTCS APYrne 3NIEMEHTbI
Mackun. TekCcT oTobpaxaeTcs Ha TOM s3blke, KOTOPbIA HAa3HAYeH Kak S3blK 3arpy3ku.

TekcT coobweHus. C NoMOLLbLIO 3TOr0 3IEMEHTa Macky MOXHO BbIBECTU Ha
3KpaH MEHSIIOLLMIACS TEKCT, COAEPXaHNE KOTOPOro 3aBUCUT OT COCTOSIHUS NEPEMEH-
HOW. Mpy 3TOM TEKCT COOBLLUEHNS CNYXUT AN UHOMKAUUU N3MEHEHUSI COCTOSIHUS B
npouecce. ng Toro, 4to6bl 0TOOPA3UTL TakKMe U3MEHEHUS!, TEKCT COOOLLEeHNst CBS-
3blBaeTcsl ¢ nepemMeHHon (CBa3aHHble nepemMeHHble). JanHa Tekcta MOXET COCTaB-
NaTb Makcumym 16 3HaKkoB.
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MeHio macku. [JaHHblli 9NEMEHT JAaeT BO3MOXHOCTb NMOb30BATENO, HAXaTUEM
KHOMOK yNpaB/ieHNs1 KYPCOPOM, BO BPeMsi paboThbl NEPEXOANTb K APYroi Macke. dne-
MEHT BBOJA MOCTPOEH B popmMe MeH. Te mackm (MakcumanbHO 255), koTopble
BHECEHbI B Tabnuly napamMeTpoB, MOXHO NMPOCMOTPETb Ha AUCMIIEE B OAMHAKOBOM
BEPTUKAIbHOM PACMONOXEHUN.

Beryuwas crpoka. C nomoLlbio 3TOro 0OAHOCTPOYHOIO 3leMeHTa OToOpaxXeHUs!
MOXET BblBOAUTLCS Oeryllas CTpoka TekcTa. 3Haku (MakcumasnbHo 63 3Haka) He-
NPEpPLIBHO MEPeaBUraloTcsl CrpaBa HafeBO B AMAral3oHe 3fieMeHTa OTOOpaXeHus.
MpUCYTCTBYIOT HACTPONKN BUOUMOCTU N U30OPaXKEHUS.

Bpawatowmiica TekcT. [py NoMoLLM 3TOro 0AHOCTPOYHOIO 3nemMeHTa oTobpa-
XEHUSI MOIYT BbIBOAUTBLCS TEKCTbI, KOTOPbIE coaepxaTt 60sblle 3HAKOB, YeM OObIYHO
MOXET 0TOOpaxaTbCs B CTPOKE AMCNes. AneMeHT oTobpaxaeT Ha aucnnee nocne-
[OBaTeNbHO B OLHOW TEKCTOBOW CTPOKE BCE TEKCTOBLIE 3/IEMEHTbI, KOTOPbIE MOCT-
POYHO BHeECEHbI B Tabnuuy napameTpupoBaHus. Npy STOM Bce OTAENbHbIE CTPOKM
Tabnmubl Ha ABe cekyHabl 3acBeunBatoTcs. [Nocne nocnenHel cTpoku Tabnuupl oTo-
OpaxeHne Ha4YHeTCsl C MepBOM TEKCTOBOW 3anucu. Jns KaXkaoro afnemMeHTa otobpa-
XEHUsi MOXHO BBeCTM A0 255 cTpok Tabnuupl, Kaxaas M3 KOTOpPbIX MOXET comep-
XaTb MakCMManbHO 16 3HaKoB.

OnemMeHTbl MHONKAUUN 3HAYEHUIA.

Unpaukauus patbl n BpemeHu. [1ocpeacTBoM 3TOro S/eMEHTa MOXHO BbIBECTU
Ha gucnnen gaty n Bpemss MFD-4acoB peanbHOro BpemeHu. MoXHO BbiOpaTb Mexay
MexXayHapoaHbIMY dopMamMn 0TOBpaXeHUsi, KOTOPbIE COOTBETCTBYIOT MPOCTbIM CU-
CTEMHbIM A3blkamM WM aMepukaHckor dopmoli oTobpaxeHust. Tabnnua dopmartos
[aTtbl U BPEMEHW B COOTBETCTBUM C YCTAHOBKOIM CTpaHbl MOKa3blBAET MMEIOLLMECS
dopmaTtbl 0TOOpPaKEHMs.

YucnoBoe 3HavyeHue. C NOMOLLbIO JAHHOMO 3IEMEHTa MOXHO MOY4YUTb 3HaYe-
HUsi npoLiecca B abCoMOTHOM MM MaclTabupoBaHHOM BUAE B AECATUYHOM dopma-
Te. 3HayYeHne npouecca BBOAATCS C MOMOLLbIO CBA3AaHHOW MEPEMEHHON.

WUHpnkauua sHavyeHuii pene BpemeHu. [pn noMoLm aToro anemMeHTa otobpa-
XeHusi oTobpaxkaeTcs MHbopMaums 0 BpeMeHU (yHKUMOHaNbLHOro 6sioka - pene
BpemeHn (T). DnemeHT oToOpaxaeT 3HayYeHMe npoLecca CBA3aHHOW MepemMeHHOM
Kak MHdopmauuio o BpemeHn. OTobpaxeHne OpUeHTUPYETCS Ha 3aaaHHblA anana-
30H BPEMEHW.

OnemMeHTbl BBOAA 3HAYEHWIA.

BBop, 3HavyeHus. [ocpencTBOM 3TOr0 3fIEMEHTA MOXHO 3afaBaTb YWCIIOBble
3HaYeHUs 1, Takum obpa3om, BMeLLMBaTbCS B NpoLuecc paboTbl cxeMbl. BBop 3Ha-
YEHWIA NPOVCXOANT NOCPELCTBOM YCTAHOBJIEHHBIX CBA3bIBAOLLNX NEepeMeHHbIX. Bee-
[EHHOE 3HAYeHWEe CoxpaHsieTcs BHYTpW, obpabaTbiBaeTCs NPOrpamMmMoin 1 BbIBOAMWT-
cs OO0 Tex nop, noka He OyAeT M3MEHEHO MOJSIb30BaTeENEM MUAWM nporpammoii. Ecnu
BBOJA MONb30BATENIEM HE NMPOWCXOAMUT, TO AAHHbIN 3/IEMEHT Macku BedeT cebs kak
37IEMEHT YMUCJIOBOE 3HAY€eHHe, TO eCTb CIYXUT OJI WHOMKAUMM YCTaHOBIEHHbIX
NepeMEHHbIX.

BBop, 3HauyeHui pene BpemMmeHn. C noMoLLbio STOro BBOAHOIO 3/1IEMEHTA MOX-
HO BHOCUTb M3MEHEeHUs1 B 3aflaHHOe 3Ha4yeHne BpemeHn Ha Bxodax |1 n 12 dpyHkumo-
HanbHoro 6no0ka pesie BpemeHnu (T). Korga ycTponctso Haxoamutes B pexxkume RUN,
nonb30BaTENb MOXET BBECTWU AAHHLIE MPW NOMOLLM KHONOK MFD-yCcTponcTBa 1 TeM
CcaMbIM MOMEHSTb MPOLAOIKUTENBHOCTb BKJIIOYEHMS] U BbIK/IIOYEHUS] KOHTakTa. Bee-
[EHHOE 3HaYeHWe 3arnoMUHAETCs NMPOrpPaMMOoNn.
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Beoa, patbl U BpemeHU. OTUM 3/IEMEHTOM BBOAA MOXHO BHECTU WU3MEHEHUS
natbl 1 BpemeHn. Korga yctporcTteo HaxoamTtes B pexunme RUN, nonb3oBatens Mo-
XET WU3MEHUTb 3TN AaHHble kHonkamu MFD-ycTporictea. JOMNONAHUTENBHO MOXHO
CMHXPOHM3MPOBATbL HACTPOMKY 4YacOB Yy BCEX UMelowmxcs ydacTHukoB cetn NET.
M3mMeHunB aaTy u Bpemsi y OJHOro y4acTHuka, no cet NET oHn 6yayT aBToMaTM4eCckn
N3MEHATLCS 1 Y OPYrUX YYACTHUKOB.

Beopa, HepenbHoro pene. C NMoMOLbO 3TOr0 BBOLHOMO 3/IEMEHTA MOXHO [0-
NMOJIHUTENBHO M3MEHSTb BPEMSI BKIIOYEHUS WN BbIKIIOYEHUS OLHOMO W3 COOTBET-
cTBylOLMX YeTblpex kaHanoB (A, B, C n D) dyHkumoHansHoro 65oka HepenbHbi
Taiimep (HW). Korga ycTpoiicTBO HaxoamTcs B pexume pabotel RUN, nonb3oBatesnb
MOXET M3MEHUTb 3TW AaHHblE Npu nomowm kHonok MFD-yctpoincTea. BeepeHHoe
3Ha4yeHue 3anoMmnHaETCsl NPOrpamMMoin. STUM 3/IEMEHTOM OMNMpPeLENSeTcsl BpeMs BKIIIO-
YEeHUs1 UM BPeMS BLIKIIOYEHNS kaHana dyHKumMoHanbHoro 6s1oka.

Beop, ropoBoro pene. C nomMoLLblO 3TOMO 3MEMEHTA BBOAA MOXHO W3MEHSTb
BPEMSI BKJIIOYEHUS UAW BbIKJIIOYEHWS AJ19 OAHOMO M3 COOTBETCTBYIOLLMX YETbIPEX Ka-
HanoB (A, B, C n D) dyHKumoHanbHoro 6noka rogosoin tanmep (HY). Korga yctpon-
CTBO HaxoamTcs B pexume pabotbl RUN, nonb3oBatenb MOXET U3MEHUTb 3TU AaH-
Hble kKHonkamn MFD-ycTponcTea. HoBoe BBEOEHHOE 3HAYEHME 3arNOMUHAETCS MpPO-
rpamMMon. 3TUM 3N1EMEHTOM OMNPELENSETCS BPEMS BKJIIOUEHUS U BbIKJIIOYEHMWS Ka-
Hana dyHKuMoHanbHoro 6noka.

B kavecTBe npumepa paccMOTPMM BU3yanm3aumio npouecca paboTbl CXeEMbI Y-
paBneHus npeccom. Co3paamm 3apaHee B CTaHAapTHoOM nporpamme “Paint” n co-
XpaHuMm B dopmaTe .bmp MOHOXPOMHblIE N30OpaKeHUst NMOSIOXKEHWI Non3yHa (puc.
8.14).

=
1 B

r bl

]
A S

o

Puc. 8.14. TMonoxeHuns nonsyHa npecca
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OTKpbIB BKNAAKY peaakTop Macku B paboyee nosie C NOMOLLbIO Onepaumn «rne-
peHoca» NoMeLLaeM 3fIeMEeHT - BUTOBOe M306paxeHune. Nocne nomeLLeHns 4aHHOro
anemeHTa B paboyee none oTKpbIBaeTCcs OKHO Bblibopa daiina aucnnes. Mocne Bbl-
6opa coxpaHeHHoro danna (puc. 8.14, a), Ha paboyem nosne NosIBUTCS NepPBbIin Coi
aHMMauun nonoxeHuii nonayHa. Mocneayowwme cnov (puc. 8.14, 6, B, 1, A, €) nome-
watoTes B paboyee nosie aHanorMyHO HakfagplBasicb OAMH Ha gpyroi (puc. 8.15).

Puc. 8.15. Pabouee none pegakropa Macku

Kaxnpli cnoii GUToBOro M3obpaxeHus (B YaCTHOCTM MOSIOXEHUEe Non3yHa) ume-
€T HaCTpoWKy nzobpaxeHus (puc. 8.16, a) n sBugumocTn (puc. 8.16, 6).

Vsopanenme | Buammocts |

—EnTosoe waobr MHr3eT
CoeamnHeHHe HaA: Crasuna Onepada  Homep FB-napameTp
HeT coeanHerna - - - Y. .
EuToBan norMka ———— 1 DoH
@ Famen O Npozpasmesi [ vreepcro oTobpasnte Butosyto kapTy
(o )25 rrarr | Norawersesi
a
Wsobpawerie  BramMocTe I
- OTEAONHTE PENMM CKPBITOND 0TOBpaweHHa
CoeamHerme Haa:! Cranuma Onepada  Homep FEB-napameTp
Bynessie onepasas - i M-M = 15 ¥ i
rEnTosan normka
O Sambicarowi KoHTaKT
@ Pasmoicarowpi KoHTaKT
6

Puc. 8.16. Bknagkn HacTpoek GUTOBOrO M300paxeHus
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B none Bknagku «BuammMoCTb» KaxgomMy C/OK MPUMNUCHLIBAETCS CBOM OnepaHa,
npu cpabaTtbiBaHMM KOTOPOro B 3aBUCMMOCTM OT HAaCTPOIKM OUTOBOM NorMkn Oynet
oTobpaxaTtbCsl UM ncyesaTb OUTOBOE N300paxeHue.

[ns paccmatpuBaemMon 3a4a4m HaCTPOMKN BUOVMMOCTM ON1S1 KaXA0ro nosioKeHns
nosdyHa npencrtasneHsl B Tabn. 8.1.

Tabnuua 8.1. Ba3oBble HACTPOWMKN MOJIOXEHUI MON3yHa npecca

MonoxeHwve Bynesbi 6;'}%‘:'3%% ButoBag bon

nonayHa onepaHp, onepania noruka
M - mapkep 12 pasmbIKaoLWWiA | NoralleHHbIN
M - mapkep 02 pasmMbiKaloLLMiA | NoralleHHbIn
M - mapkep 09 pasmbIKaloLwuiA | noralleHHbIN
M - mapkep 16 pasmblKatoLLmii | noralleHHbIn
M - mapkep 14 pasmMblKaloLLmi | NoraleHHbIn

C___J__ ]

77
M - mapkep 15 pasmMblKaloLLmi | NoralleHHbIn

Ona Budyannszaumm oaMTenbHOCTU BPEMEHW NMPECCOBAHMS, MOMECTUM B paboyee
nose C NOMOLLBIO Onepaumn «nepeHoca» rpadunyecknii dNeMEHT — AuarpamMmma-no-
noca, NprYMeHVB OMOBELLAIOLLIIN 3NIEMEHT — TeKCT coobweHus «[TAY3A» (puc. 8.17)

[layza
>
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Anarpamma—nonoca UMeeT HACTPOWMKWN: CBA3AHHOM NMEepemMeHHON, amanas3oHa
3HAYEHU, BUOAMMOCTU, N30OPaXKEHUS.

B none Cea3aHHas nepemeHHas (puc. 8.18) Bbibupaem Tnn nepemeHHon DWord,
onepaHg — Tainmep TO1 n FB — napameTtp — QV-32 GUTHbIN BbIXOA, PYHKLIMOHANBHOIO
onoka.

C r 137 ]._‘, 12 | Briavmocts | Wsobpawerie |
Mep:
Coeannenme Haa: Cranuma Onepana  Homep FB-napameTp
Bxoabl ¥ BbixoAbl dyHKUWHOHANEHOrO Gnoka - v T-paa¥» 1 ¥ QV-326uTH ¥

Thn NepemesHon
Ot O word
O Baiir  © DwWord

Puc. 8.18. Bknagka CBA3aHHOM NEPEMEHHON AnarpamMmbl-nosioch

AunanasoH 3Ha4yeHus (puc. 8.19) npeacrtaenset coboii HACTPOKY MUHMMANBHO U
MakcuMasnbHO BO3MOXHOMO 4uMcna, OO KOToporo OyaeT «pacTu» nosoca, Npu 3TOM
MOXHO HacTPOUTb HYNEBYID OTMETKY — OTMETKY Havana otcyeTa. MockosbKy BbloepX-
Ka BpemMeHn Tanmepa TO1 HacTpoeHa Ha 5 cekyHA, TO U3MEHMM YCJIOBHOE YMCIIO Ha
MakcumasnbHoe 41cno 5, npu aToM nosoca OyAeT OTCYUTbIBATb CEKYHAbI.

CEA3aHHAA NEPEMEHHaR  /InanasoH sHadenna | BranmocTs | Usofpawene |

 AHaNa30H 3HAYEHHA —
[mrH]
S [marc]

rHyn.0TMETKE rMCTOrpaMMbl
0

Puc. 8.19. Bknagka onana3oHa 3Ha4eHuin amarpamMmbl-nonaochl

Bknagka BupgumocTb (puc. 8.20) gaeT BO3MOXHOCTb BKJIOUUTb PEXMM CKPbITO-
ro oToOpaxeHusi NMosnochl, BbIOPaB NMepemMeHHylo U OUTOBYIO JIOTUKY, pexunm Oyaet
aKTVBUPOBAH.

B paccmatpuBaeMom cirydae OaHHbIi pexuMm 3adeicTBoBaTbCs He OyadeT rno-
CKOMNbKY B 9TOM HET HeoOXOAMMOCTU.

Bknaaka U3o6paxkeHue (puc. 8.21) no3BonseT HaCTPOUTb BHELUHWIA BUA, A00a-
BUTb LUKaNy, U3MEHUTb HanNpaB/iEHNE OBWXEHWUS MOJIOChI.
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= A BHAMMOCTE |I'boﬂom|
- BRAMMMTE PaXiM CXpeiToro oTob
CosanHenne Haa: Cranuma  Onepana  Homep FB-napameTp
HeT cospmmea - - - - -

Puc. 8. 21. Bknagka HacTpolikm nzobpaxeHusi guarpamMmmbl-nosiochl

OnemeHT TeKCT coOOLEeHus NMEET BKIIaaKM CBA3AHHOW NEPeMEeHHON, TEKCTOB
COOOLLEHUIA, BUAMMOCTU U U3MEHEHUS U300paXeHUs.

B none Cea3aHHas nepemeHHas BbiOMpaemM Tun nepemeHHon DWord n nepe-
MeHHylo — Talimep TO1 u FB — napametp QV-32 GUTHbIA BbIXOA (PYHKLMOHANBHOIO
6noka.

Bknagka TekcTbl cooOwieHuin (pyc. 8.22) nos3BosnsieT nNpunucaTb BblOpaHHOM
O[HOIA CBSI3aHHOW NMEPEMEHHONM B 3aBUCMMOCTU OT MapameTpa COCTOSHUS — TeKCT
coo06LeHnsa B 04HOM nosie. ns 9Toro, cHavana BrMCbIBAETCS NapameTp COCTOSAHUS,
a 3aTem TeKCT COOOLLEeHuS.

[« p Texcrel coob l BramocTe 6 |
Tun nepesersdiVvord Beifiop asbxa

[napamerp [Texer | [r— .
1 1 Mayaa

TexkcT No yMOon4aHSo.

Puc. 8.22. Bknagka HacCTPOWNKN TEKCTOB COOOLLEHWNI
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Bknagka BUAMMOCTb aHanornyHa Bkaaake BUANMOCTU AvarpamMmbl-nosiockl onu-
CaHHOW paHee 1 B paccmMaTpvBaeMOM Clly4ae 3amelicTBoBaHa He Oyner.

Bknaagka U3ameHeHmne nsobpaxeHus (puc. 8.23) no3eosseT U3MeHUTb M3obpa-
XeHve Ha obpaTHOe M B BMOE MUralowlero curHana npu 3Tom BblibrpaeTcs CBA3aH-
Has nepemeHHas. B paccmaTtpvBaemMoM npuMepe M3MeHeHuin n3obpaxeHus He
TpebyeTcs.

G 127 | Texcroi coobiuieri | BUAMMOCT  Mamenerme inobpaxeret |

Coeay noa: CraHuma Onepasa  Homep FB-napameTpt

Her nameHeHi * v

Puc. 8.23. Bknagka nameHeHusi n3obpaxeHns TekcTa CoobLLEeHNs

8.1.4 Umurtauma

OTOT pexvM npefHa3HaveH A1 NPOBEepPKM NMpaBuUbHOCTM paboTbl CO30aHHOM
cxeMbl ynpasneHus. B aTom pexume akpaH EASY Soft pazpgeneH Ha Tpu uyacTu:
rnaHenb MHCTPYMEHTOB, MaHeslb CBONCTB, OKHO CXeMbl coeauHeHui (puc. 8.24).

MaHenb CBOMCTB MrpaeT posib 0ToOGpaxatoLero akpaHa, Ha KOTOPOM MOXHO Hab-
niofaTb 3a COCTOSHUSIMM, BXOLOB, BbIXOAOB, MapkepoB u aucrnes MFD (atot nocnep-
HWIA BapuaHT naHesnm CBOWCTB u3obpaxeH Ha puc. 8.24). OKHO CXeMbl COeanHEHWNM
CNYXUT OIS UNNIOCTPaLUN COCTOSIHUSI CXEMbl BO BpeMsi ee paboThbl, BKIlOYaeEMble
KOHTaKTbl 1 KaTyLIKN NOACBEYMBAIOTCSH KPACHbIM LBETOM.

B nmaHenn MHCTPYMEHTOB HaxoOaTCsa crneaylowme BKNaaKu:
MpuHumn pa6otsl I/R;
Bxogp! 1;
Bxoabl R;
AHanoroBble BXOAbI;
Lykn nmmntauum;
Toyka OCTaHOBa;
MokazaHwue.

MpuHuun pa6oTsl I/R. Bknagka gaet BO3MOXHOCTb HACTPOMKM COCTOSIHUIA pa-
60T1bl BxopoB (I11...116; R1...R16) a uMeHHO: pasmMbikaloLwmin (HOPMasbHO 3aKPbITbIiA)
¢ dukcaumeit unn 6e3s, 3amMbikaloLWMin (HOPMaSbHO OTKPLITHIN) C dpukcaumen nnm 6e3
(puc. 8.25, a). No ymonyaHuio HacTpoiika BCeX BXOOOB YCTAHOBJIEHA B MOJSIOXEHME
3amMblkaloWwmin ¢ dukcaumen.

153



Moeller @

[ Bapeua Tod0 WO GO B CPONT MG evSOFTE =g

| oxin moeen Bw Mocer

NER &Rl L heloe]

: woren_gowm 1
leaalaaERIH> nke 0]

[T — . . c 0 e F B " |
R I— =
SORERERE |
10 11 | 18 1 Mpes ® pun ® e
M B 002 L— 101 Mo1 Mo3 [mu—
1 _y—a h e
L =
1 Tewwa ocTarosa i . .
[y KDBES [0 k]
I A b roren 004 b~ mo+ M5 M6 {Mll? —
1 Boogw |
2 B o
ooy pos i
e —
mc-;'nm_aw-m |
e |
X = ]
——T—— > =
Forerpew sann Boyasoass
| & rver | Momsommen || O 2O 2O 1O |
Foroes [ioom I = 1
Puc. 8.24. Wutepdeiic Easy Soft Pro B pexume «Umutauuns»
[ N patore: |/R ] d Buoaet | ] AHANGrOBbLIE BROML! I
(o} 1 | e B N o i i AL 1A2 1A3 IAd
o o uo RRBREERE |||
nm O ® 0 O
12 o ® 0 O 9 10 11 12 13 14 15 16 = 2
m O 0 O O E|' E|E| E'
14 O 0O O © : )3 =
15: O 0 0O © —
16 o 0 0O ©® 0,00 0,00 0,00 0,00
7: o 0O 0O © 6
18: O O 0O ©
19 o 0O 0O ®
mw O O 0 © B
nt: O O O @
nz O O O ©
n: O O O @
mw O O O ©
ns O O O ©
e O O O ©
a
Puc. 8.25. Bknagkvy naHenu MHCTPYMEHTOB B pexume «Mmutauus»
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Bxoppbl 1. 3pgecb HaxopaTcs 16 BMPTyanbHbIX KHOMOK YNPaBieHWs, C NMOMOLLbIO
KOTOPbIX UMUTUPYIOTCS BXOAHbIe curHanbl EASY/MFD (puc. 8.25,6). 3amMblkaHue unuv
pa3mblkaHNE KOHTaKTa BbIMOSHAETCS LUENYKOM JIEBOM KHOMKOW MbIlIM MO ero n3ob-
paxeHwuio.

Bxoabl R. 30ecb HaxoOsaTCcsa BUPTYasibHbIE 3NEMEHTLI ynpaBneHusa (16 KHomok)
BXOAHbIMW CUrHanNamun yctpomncrea pacwmpenus EASY/MFD.

AHanorosbie Bxoabl. 30eCb HAX0OATCA BUPTyasbHble NOTeHUMOMeETpbI: 1A1, 1A2,
A3, IA4 (puc. 8.25, B). NepeMeLLeHeM NeEBOM KHOMKOW MbIWW ABUMXKOB MOTEHLMO-
METPOB BBEPX W BHWU3 MOXHO UMUTMPOBATb M3MEHEHME AHANOrOBbIX CUIrHANOB MOC-
TOSHHOro HanpsbxeHus B gnanasoHe 0 — 10 B Ha ananorosbix Bxogax 17, 18, 110, 111
pene. ns TO4HOro NPeaABapuTENIbHONO 3a4aHNS BXOOHbIX HANPSKEHN UMEIOTCS Nons
05151 BBOAA YUCIIOBbLIX 3HAYEHWIA.

Lnkn mMmutauumn. [1nanoroBoe OKHO CAYXWT ANs U3MEHEHUS BPEMEHWU UMKNa
(puc. 8.26, a). 3aecb MOXHO U3MEHSITb NPOAOIKNTENBHOCTL PAbOTbl CXeMbl coeam-
HEeHWN BO BpemMs MmuTaumm Takmm obpas3om, 4ToObl OblIo yaobOHee Habnogath 3a
npoweccamn nepeknoyeHns. ameHeHne BpeMeHn umkna He OKa3blBaeT HMKAKOro
B/ISIHUSI HA NOCNefoBaTeNbHOCTb PaboTbl CXEMbl COEOANHEHWUIA.

Touka ocTaHOBa. AKTVMBMPYET MOJe NapaMeTpPoB AJi1s CO30aHUS TOYKM NpepbliBa-
HWSI B OKHE MaHenb CBOMCTB. ToYka NpepbiBaHUS SBASETCS CPEACTBOM MOMOLUM Ans
3dDEKTUBHOIO aHann3a CxemMbl COeAMHEHMN. ToYKa NpepbIBaHNSA NOMOXET NpepBaTb
06paboTKy B HyXHblA MOMEHT, PacCMOTPETb COCTOSIHUSI BbIOPAHHbLIX KOHTAKTOB 1
KaTylwek, NpoaoMKUTbL 06paboTKy.

MokasaHue. Lllenykom No oaHOI N3 CTPOK MeHto (puc. 8.26, 6) MOXHO B pPexu-
Me nMuTaumm paboTbl CXEMbI BbIBOAWUTL HA UHAMKALMIO COCTOSIHME CIeAyloWwmx ane-
meHToB: aucnnes MFD, BxonoB |, Bxogos R, Bbixogos Q, BbixogoB S, mapkepos M,
mapkep-6aiitoB MB, mapkepos cnos MW, mapkepoB ABOWHLIX cfioB MD, curHannaa-
TopoB owunbkn ID, aHanorosoro Bbixoga QA.

{ LLmkn uvur aumm ] | Mokasarve
r Tpefiyemoe Bpema umkna B Ancnneii & kHonkn
I Bxoasl1
1:366'3000 e R Bxoawi R
Q Beixoaw Q
S Boixoakl S

™M Mapkep
MB BaiT-Maprep
MY Mapkep-cnoeo

O Bpems unkna namereHo

Bozepar MD Mapkep-AB0AHOS CNOBO
ID CurHanmzatop ownbin ID
~EAMHCTBEHHBIN WHIkn ———————— QA AnanorosbiF Beixoa QA

BeINONHHTE 0

Puc. 8.26. Bknagku naHenu MHCTPYMEHTOB B pexume «Umutauuns»
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3anyck paboTbl CXembl B pexume «MMutaumsi» oOCyLLLeCTBASETCS KHOMKOM } Ha
naHenm MHCTPYMEHTOB BBEpXy OkHa, a octaHoska — kHonkoii ] . 3apasas ¢ nomo-
b0 KHOMOK (puc. 8.25,6) cocTosiHMe BXOOHbLIX CUrHaNIOB NPOrpaMMMpyemMoro perne,
KOHTPOJIMPYEM B NaHENN CBOWCTB COCTOSIHME MapkepoB-CnoB (puc. 8.27), ouckpeT-
HbIX BbIXOOOB (puc. 8.28), aHanorosoro Bbixoga (puc. 8.29).

Croo-Mapep 1-50 | Cnoso-Maprep 51-96 |
Bra; Ascatiaree ¥

1 +:2 + 3
104 104

o
-

8

oo oo o+
o o o o

e o o o

o o o o ot
oo oo o+t
ofofl off off ot
ool ol off o
ool oo o+
o o o o o+t
eflolelolo

Puc. 8.27. KOHTpOnb COCTOSIHNS MapkepoB - CJIOB B pexume «/mutaums»

Beioae Q (nowansHee) | T-1D 1 |':r" ID 2 | [ a|.',:" DS | NET-ID € |.'.-'-':.' ']r.;::.‘- |

Qu @s:
.z= 6:
3: @?:
O« Qs

Puc. 8.28. KOHTpONb COCTOSAHUSI AMCKPETHbIX BbIXOO0B

Boixon QA |

QAL: 1,02V - 104

Puc. 8.29. KOHTpONb COCTOSIHNS aHaNIOrOBOroO BbIXOAa

Ecnn npoeepka paboTbl nokasana, YTo npasBuiibHOe YHKUMOHWPOBAHWE pas-
paboTaHHOro ynpaensiowero ycTpoiictea He obecneynBaeTcs, To HeOOXOAUMO MpPo-
BecTn Gonee AeTanbHbIli aHann3 paboTbl CXEMbl, KOHTPOMMPYS MO NMOACBEYMBAHMIO B
OKHE CXEMbl COEAMHEHWI MOCNenoBaTeNlbHOCTbL CpabaTbiBaHVs 3NEMEHTOB U BBOSAS
Heob6xoaMMble TOYkM OcTaHoBa. Mpu oBHApPYXeHUW OWNOKM B CXeMe COeaVHEHUN
Heo6X0aMMO BEPHYTLCS B pexum paboTel «Cxema CoefnHeHW», BHECTU UCnpaBne-
HYS, Mocne 3TOro MOBTOPUTb UMUTALLMIO.

Mcnonb3oBaHme TOYKM OCTaHOBA AaeT BO3MOXHOCTb NPepBaTh BbIMNOJHEHWE NPO-
rpaMMbl B pexume «/IMutaums» B HyXHbIi MOMEHT, PaCCMOTPETbL COCTOSIHUSA BbIO-
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pPaHHbIX KOHTAKTOB W KaTyLlekK, NMPOBEPUTb MPaBUIbHOCTb X cpabaTtbiBaHus 1 Gop-
MVPOBaHMS HEOOXOAUMbBIX CUTHANoOB, @ 3aTeM MPOAOMKUTL BbINOJSIHEHME MpPOrpam-
Mbl. BBEEHME TOYEK OCTAHOBA OCYLLECTBNSETCS Cleylowmym 06pasom.

Mpw HaxaTun KHOMNKK «ToYyka OCTaHOBa» B MaHeNN MHCTPYMEHTOB pexuma «Mmu-
Taumsi» B OTKPbIBLUEMCS OKHe OyOeT HanmcaHo «Touka OCTaHOBa OTCYTCTBYET». [ns
BBELEHWNS B MPOrpamMMy TOYKM OCTaHOBA HAZO HaXaTb KHOMKY «HacTpouTb TOYKy».
Mpu 3ToM B none CBOWCTB MOXHO HAaCTPOWTb Clieaylomne PeXMMbI NPepbiBaHMS:
6€e3yCNoBHO; YCNOBHO KOHTAKT/KaTyLUKa; YCIIOBHO coeauHeHne. Bbibop ocyluecTsns-
€TCsl YCTAHOBKOW LLENYKOM MbIlM TOYKM ClieBa OT HasBaHWs BMAa MNpPeEpbiBaHUS B
naHenn CBOWCTB.

BesycnoBHasi KOHTpONbHAA ToYka Bcerna BeAET K NpepbiBaHuIo upukna obpaboT-
KN CXeMbl COEAVHEHWNIA B 3aJaHHOM MECTe, [Oaxe ec/iM TaM HET aKkTUBU3NPOBAaHHOM
CTPOKM CXeMbl COeaMHEHWI. B naHenn CBONCTB B COOTBETCTBYIOLLIMX OKHAx HEOBX0-
OUMO 3aZaTb HOMEpP TOKOMPOBOASLLEN A0POXKM (CTPOKM CXeMbl) U BykBeHHOe 000-
3HaAYEHNE KOJIOHKM.

Touka oCcTaHOBa «YCNOBHO: KOHTAKT/KaTyLlKa» NPepPbIBAET BbINOSIHEHME NPOrPaMMbl
B 3aBUCMMOCTUN OT COCTOSIHUSI KOHTAKTOB W KaTyLLEK SNIEMEHTOB CXEMbl COEAVHEHWIA.
OTa Touyka HacTpauMBaeTCs B MaHenu CBOWCTB creaylowmm obpa3oM. B none «Cxe-
Ma» 3ajaTb HOMEpP CTPOKU Cxembl, B none «KonoHka» - OykBeHHOe 0603HaueHve
KOJIOHKM CXeMbl, B none «OCTaHOBUTb €CNU» - COCTOSIHME KaTyLIKW WAN KOHTakTa:
1(Bknto4eHOo) nnm 0 (OTKIKOYEHO).

Touka ocTaHoBa «YCJIOBHO: COEAVHEHNE» MPEPBLIBAET BLINOJSIHEHME NMPOrpPaMMbl B
3aBMCUMOCTW OT COCTOSIHUSI IMHUM COeaMHeHUs B cxeme. OHa HacTpamBaeTcs BbIOO-
POM TOKOMPOBOAALLEN AOPOXKM (CTPOKM CXEeMbI), OYKBEHHOrO 0603HaYeHNEe KOJIOHKMN
1 ycnosus npepbiBaHns «OCTaHOBUTb €CNN» - COCTOSHME KaTyLWKN 1(BKIIOYEHO) Unun
0 (OTKSOYEHO).

Mocne 3anonHeHWs1 NoJsieli HacTPOKKM TOYEeK OCTaHoBa B MoJie CBOMCTB OyaeTt
aKTMBM3NPOBAHA KHOMkKa «HacTpouTb TOuKy». [locne HaxaTtus 3TOW KHOMKW UHMOP-
Maums 0 napamMeTpax 3a4aHHON TOYKM OCTaHOBa OTOOPA3UTCS B NMaHENN UHCTPYMEH-
T0B (pnc. 8.30), a B NaHenn CBOWCTB aKTUBU3MPYIOTCA KHOMKWU «YOAnuUTb TOYKY»,
«[leakTnBmpoBaTb TOYKy» (puc. 8.31). NepBass NO3BONASET yAANUTb 3aJaHHYI0 TOYKY
1 BCE ee napameTpbl COBCEM, a BTOpas Mo3BonseT 3abfiokMpoBaTb NpepbiBaHWE B
3TON Touke 6e3 ynaneHus ee BBeOEHHbLIX NapamMeTpoB.

Mocne 3anycka uMKna MMMTaLMmn Npu AOCTUXEHUM 334aHHOIO YCII0BUS NMPOM30ii-
[EeT OCTaHOBKa BbINOSIHEHUS MPOrpamMMbl, @ B NaHesn WHCTPYMEHTOB BO BkJagke
«Toyka oCcTaHoBa» KPyr cfieBa OT Haanmcu «Toyka gocTurHyta» (puc. 8.30) Oynet
noAcCBeYeH KpacHbIM LBETOM. [locne 3Toro MOXHO 3afatb He0OX0AMMOe CoYeTaHne
BXOAHbIX CUIHANOB U NMPOAOMKUTL MMUTALMIO, HaXaB KHoMKy «[anee» B naHenu vH-
CTPYMEHTOB.

Mo okoHYaHUW UMKna uMUTauumn nHGopmaLms 0 TOUKE OCTaHOBA HE COXPaHSIeT-
cs. [MoaToMy He06X0AMMO BHOBb HaXaTb KHOMKY «HacTpouTb TOUKy» B MaHenu UHCT-
PYMEHTOB, a 3aTeM B MaHeNM CBOWCTB HaxaTb OAHY WX aKTMBU3UPOBAHHBLIX KHOMOK:
«YpanuTtb Touky» (4TOObl 3aTEM HACTPOUTb HOBYIO) MM «AKTUBMPOBATb TOYKY» (4TO-
Obl MOBTOPUTL LUMKIT UMUTALMKN MPU YXKE YCTAHOBJIEHHOM TOYKE OCTaHOBA).
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{ Toura ocTaHoBa }

| HacTponTe TOYKY. .. |

WHOPMALHA O TOUKE OCTAHOBA!
YCNOBHO: KOHTAKT[KATYILKS
Cxema coeanHeHna; 3

Konoxka: 1

OCTAHOBMTE eCnm: 1

TouKa ACCTHIHYTA
@ WAET MMMTauMA

Puc. 8.30. TaHenb MHCTPYMEHTOB « Toyka ocTaHOBa»

i

O Bevycnosre ® Yenoewo: KowraeTKarywea O yemoeno: G YASMTS ToY

Cens 3 Tocorposozsules | I
_
v Konorra I ¥ t .

Ocraqoemmoecn: | v TEHOBHTE EC v

Puc. 8.31. MaHenb cBOCTB « Toyka OCcTaHOBa»

8.1.5 YcTaHoBKa cBsi3u ¢ yctponcTteoMm (KommyHukauus)

[Mocne ncnblTaHMs CXeMbl COEANHEHWNI €€ HYXHO 3arpy3uTb B YCTPOMCTBO. ns
3TOro HeoO6x0OUMO MOAKIOYUTL YCTPOWCTBO C nomolubio kabens EASY-PC-CAB k
MNK. Beibpate Ha MK uHTepderic (COM1...COM9) uepe3 meHio KommyHukauus,
UHTepdeic n Haxatnem KHOMkn «KOMMyHMKaLUMS» Ha MaHeNn MHCTPYMEHTOB Me-
PENTM K PEXMMY YCTAHOBKM CBSA3N C YCTPOWCTBOM.

MHutepdenc EASY-SOFT 1 B 9TOM pexunme coctouT mna Tpex Yacten. OH OYeHb
NMOXOX Ha pexmm «MMutaums» n cooepXmT naHeslb MHCTPYMEHTOB 1, none CBOWCTB
2, a TaKke cxemy coeguHeHuii 3 (puc. 8.32).

Mpun nepexope Kk pexnmy «KommyHukauus» EASY-SOFT nbiTaeTcs yCTaHOBUTb
nPsIMOE COEAMHEHMNE C YCTPOMCTBOM. ECnn nonbiTka OKkasbiBAeTCH yOa4yHOM, BbINOS-
HSIeTCS Mepexom, K pexumy 6e3 coobuieHnin 06 owmbkax. Ecnm xe ycTaHOBUTL CO-
€OVHEHNE He yOaeTcsl, BblAAeTCs COOTBETCTBYlOLEe coobLweHne 06 owmbke n Tak-
Xe BbINOJIHAETCS nepexon, Kk pexumy «KommyHukaums». OgHako Tenepb HeoO6XoaAuMOo
elwé pas NpoBepuTb coeauHeHne mexay yctponcteom u MK n, npu HeobxoaumocTu,
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BblOpaTh apyron COM-uHTepdeiic. Yepes meHio KommyHukauma, OHnainH cnenyet
elwé pas nonbITaTbCs YCTAHOBUTL CBA3b C YCTPONCTBOM. BbibpaTth Ha MK nHtepdeic
1 pexumM OHnaiH MOXHO TakXe UCMosb3yst KHONKy CoeauHeHne B naHenu MHCTPY-
MEHTOB

© Tencroeos ppesonnene

" Kowesenss [ Bovanosen

o Pl
B ooy | 08 Corma cosswermt
e [

Fa

Puc. 8.32. WHTepdeiic Easy Soft Pro B pexnme «KommyHukaums»

He Hy>XHO BOSIHOBaTbCSl, €CNM OKHO CXeMbl COeOMHEHMIA OoKasanacb nycTbiM. B
31O 0bnacTn no3gHee OyaeT 0TOOPAXEHO Tekylllee COCTOSHME CXEMbl COeONHEHWIA,
obpabaTbiBaeMoli Ha ycTpoicTee. [l nepeHoca CxeMbl COEANHEHWNI B MPOrpaMmu-
pPYEMOE pesie HyXHO cAenaTb ChnenyloLuee.

HaxaTtb Ha kHonky Mporpamma Ha naHenn nHcTpymeHToB. OTkpoeTcs ana-
JIOrOBOE OKHO 3arpy3kv 1 nepefayy Cxembl COEAVHEHWI.

HaxaTtb Ha kHonky PC>YcTpoicTBo. epeHoC CXeMbl COEAMHEHUIA BbINOS-
HAEeTCs, Koraa yCTPOMCTBO HaxoauTtcsa B pexume «Cton». ECnm 3TOro He npouncxo-
OUT, Ha 3KpaHe NosIBNSIETCS AManioroBoe OKHO, Asi TOro Y4ToObl OCTAHOBUTL YCTPOWA-
CTBO M NPOAO/IKMUTbL NPOLECC 3arpy3kn. B okHe MaHenb CBOMCTB HAaxoouTCA UHOWN-
KaTop npolecca, oTpaxalolmii TEKYLLee COCTOSHUE Nepefayn OaHHbIX.

3anycTnTb yCcTpoicTBO HaxaTnem kHornkn MYCK B oTkpaBaeMoM n3 naHenm
VHCTPYMEHTOB auanorosoM okHe Mporpamma. MoxHO BOCnonb30BaTbCs anbTepHa-
TUBHBIM BapunaHTOM 4Yepe3d MeHio KommyHukaumsa, YcTpoicTBo, 3anyCcTuTb.

Tekylllee COCTOSIHME 3JIEMEHTOB CXEMbl COeAMHEeHWn paboTalollero pene
MOXHO 0TOOpPa3nTb B OKHE CxeMbl coeamHeHunin (3 Ha puc. 8.32), BblOpaB B OCHOB-
HOM MeHio KommyHukaumsa, UHamkaTop cocTosiHusa BKI. [Mpy 3TOM, Takke Kak B
pexvMe MMmTaummn, akTMBUPYEMbIE KaTyLLIKWU WU KOHTaKTbl NOACBEYMBAIOTCS KPaCHbLIM
uetoM. [1na otobGpaxeHns B NaHenm cBOMCTB (2 Ha puc. 8.32) cocTosiHUS BXOO0B U
BbIXOA0B paboTalowero pese HeobxoaumMo BbibpaTh XeflaeMble 3/1EMEHTbI, UCMOJb-
3ys kHonky MokasaHue naHenu nHcTpymeHTtoB (1 Ha puc. 8.32).
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8.1.6 JlokymeHTauua npoeKra

Y7106blI MOArOTOBUTL AOKYMEHTALUMIO BCEro npoekta (yCTponcTBa + cxema coe-
OVHEHWNS), HYXXHO nepentn K pexumy Mpoekt vnn pexnmy Cxema coepmuHeHui.
Hanpumep, Kk pexunmy MNMpoekT MOXHO NepenTn 4yeped KOHTEKCTHOE MEHIO, KHOMKY
MpoekT B naHenn MHCTPYMEHTOB MO0 Yepe3 MeHio MpoekT, pexum «MpoekT».

Yepes nyHKT MeHio Paiin, OdpopMUTb 6naHK... MOXHO OTKPbITb AMANIOrOBOE OKHO
pefakTMpoBaHus, no3eonsioliee opopMUTb NOSIBASIOLLIEECS N300paxeHne LTamna.

3pechb cyLecTByeT BO3MOXHOCTb A06aBUTb B KOMMOHOBKY (opMynsipa AaHHblE O
HOMepe YepTexa, AaTe co3fjaHuws 1 T.n. Ecnn Bbl Xenaete MOMECTWUTb B LUTAMN
PUPMEHHBIN NoroTnn 1AM apyroe n3obpaxeHue, ero MOXHO BCTaBMTb B BUAE rpa-
dunyeckoro daiina *.bmp. Mpaduka B popmarte *.bmp gns ontTumanbHoro otobpa-
XEHUs fomkHa umeTtb pasmep 220 x 70 nukcenen.

Haxatne kHonkn OK 3aBepluaeT BBOA M 3aKpbiBaeT OMANoOroBoe OKHO. Yepes
MeHio ®aiin, Meyarb...[IMOXHO CHayana 3ajaTb MOCbUIAEMbI HA neyYaTb OObEM
nHdopmaumm, a 3aTeM Haxatmem kHonku OK HayaTb mpouecc BbiBOAA Ha nedvaTb
[OKYMEHTOB.

8.2. CeTeBoin1 NpoekKT

Mpn ncnonbdoBaHun yctporicte EASY800 mnn MFD MOXHO cOeauHsaTb Apyr C
OPYromM HEeCKOJIbKO YCTPOMCTB. OTO CoelVHeHWe peanu3yeTcsl Yepe3 COOCTBEHHYIO
CceTb, Tak HasdbiBaeMytlo NET. Yepes3 3Ty ceTb MOXHO COEeAMHUTb A0 BOCbMWU YCT-
poicTs. ObLas gnvHa cetn MoxeT cocTaenate 4o 1000 meTpos. Cetb NET coctouT,
no kpariHeli Mmepe, n3 AByx 6a30BbIX YCTPOWCTB, U3 KOTOPbIX NEPBOE SBMSIETCS rnaB-
HblM, @ BTOPOE - MOAYMHEHHBLIM. MakcumasnbHash KOHbUrypauuss MOXET COCTOSTb U3
O[IHOrO IAaBHOrO YCTPOMCTBA U CEMMU MOOYUHEHHBIX.

PaccmoTpum co3paHne CeTeBOro npoekTa, MMEIOLEro OAHO 1aBHOE YCTPON-
ctBo EASY800 1 gBa noaynHeHHbIx (puc. 8.33).

[NepBOEe NOAYMHEHHOE YCTPOWMCTBO BbINOMHAET GYHKLMM yNpaBieHusl, 4ss 4ero B
HEM MMEEeTCsl COOTBETCTBYIOLLASE CXEMa COEAMHEHWUN (MHTENNEeKTyanbHoe MOAYMn-
HEHHOE YCTPOMCTBO). BTOpoe nogyMHEHHOE YCTPOICTBO MCMONb3yeTcs kak nepude-
PUIHBIA MOZynb BBOAA/BbIBOAA, T.e. 6€3 COOCTBEHHOW CXEMbI COEANHEHWIA.

EASY 822-DC-TC EASY 822-DC-TC EASY 822-DC-TC
Master Slave RemotelO-Slave
NET 1 NET 2 NET 3

he PESIEIRIRIR IR, She TEEIEIRTRIeEeY L Hﬂ“.mllﬂl

me me @
-e - e -e

o ae ww e 4 e 0 we be 0w e o e 6w 0e e we

Puc. 8.33. CeTeBoe coeguHeHne nporpaMmmMmpyemMbix pene

160



B Moeller

[na co3paHuns ceTeBoro NnpoekTa HeoOXoAMMO BbINOJIHUTL CieayoLmne AeNCTBUS.

OTKpbITb HOBBIA MPOEKT Yepe3 MeHio Paiin, HoBblii.

B naHenn MHCTPYMEHTOB ABaxApl LUENKHYTb MO 0H603HAYEHMIO YCTPOWCTBA
EASY 800 n nepeTtawmTb Ha paboynin CTON, HaNpUMep, YCTPOMCTBO C 0603HAYEHNEM
EASY 822-DC-TC. lNocne oTBeTa Ha 3anpoc HoMepa Bepcun yctponctea (oo V.03
nmbo HaumHas ¢ V.04) ycTpoiicTBo oTobpaxaeTcs Ha paboyem ctone. OHo GyneTt
nokaszaHo 6e3 o6o3HaveHus cetn (NET).

MepeTawmTb Ha pabounii cTon BTOpoe ycTponcTeo EASY 822-DC-TC. Mpex-
0e 4Yem ycTpoKcTBo OyOeT NPUHATO HeoOXO0AMMO BbiOpaTb HOMEpP Bepcun YCTPOW-
ctBa n Beectn NET-ID (Homep yvacTtHuka). [Mporpamma EASY-SOFT npepnaraet
BO3MOXHbIW NET-ID = 2, KOTOpbI HAQO MNOATBEPAUTL LLENYKOM No KHornke OK.
Tenepb EASY-SOFT cospaet ceTb. lepBoe yCTPOMCTBO aBTOMATUMYECKM MOMYy4aeT
Homep yyacTHmka NET-ID 1 n ctaHOBUTCS «rNaBHbIM YCTPOMCTBOM». BTOpoe ycTpoit-
CTBO, nosnyumBllee HoMmep ydacTtHuka NET-ID 2, aBTomMaTtMyeckm CTaHOBUTCS MOAYUN-
HEHHbIM[](puc. 8.34).

EASY 822-DC-TC EASY 822-DC-TC
NET 1 NET 2
Ll 1
sbe rETIetEreTTEaT she Treietereraren
me me
- e - e

Puc. 8.34. CeTeBoe coeguHEHME MPOrpaMMMpPyEMBIX pene

Bo Bknagoke MapameTpbl KOMMYHUKaAUUMKU NaHeNM CBOWCTB B FPYMNnoBOM Mose
NET-KoHdurypaTop rnaBHoro yCTpomctea MOXHO YBUAETb, YTO 3HadeHue NET-ID
ycTaHoBneHo Ha 1 (puc. 8.35, a). Ty HACTPOWKY HEeNb3s U3MEHUTb, TakK Kak CyLle-
CTBOBaHWE OLHOrO rfIaBHOrO YCTPOWCTBA B CETU sIBNSieTCs 06s3aTenbHbiM. B none
Mepecbinka 10 MOXHO YyCTaHOBUTbL, OyAyT NN Y4ACTHUKU CETU MOMy4YaTb U3BELLEHNE
0 KaXAO0M U3MEHEHUM BXOOOB U BbIXOOOB APYrMX YY4ACTHUKOB.

Y nogynHeHHoro yctponctea rpynnosoe none NET-Kondurypatop Bbirnagut
vHaye (puc. 8.35, 6). 3gecb MOXHO BbIOpaTh U OTMEHUTbL BbIGOp GyHKkumi: Mepe-
cbinka 10, Yaanenuniii MYCK (RUN). Buibop YaaneHHble-10 octaetcs Bceraa He-
aKTMBHbIM W aBTOMaTMYeCKM onpenenseTca camoit nporpammoit EASY-SOFT. Mocne
TOro, kak Ha paboymin CTON NOMELLEHO BTOPOE YCTPOMCTBO, MOBEPX YCTPOMCTB OTO-
OpaxaloTcs ABe AOMNOJSHUTENbHBbIE OMNUUN HACTPOMKU: CKOPOCTb Nepenayn B 6o0aax v
Bpems nay3sbl NET.
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rNET-KoHdmrypaTop —)
O vaangee 10
MNepeceinka 10

O v zanmen RUN

l'iT-ID@v

- NET-Kohdmryparop —
O ¥ aanetoe 10
[ nepeceinka 10
[ vaangmei RUN

NET-ID 2 =

Puc. 8.35. KoHpurypaTop cetn NET

MepeTawmTb U3 NaHeNn MHCTPYMEHTOB Ha pabounii cTon ewe oaHo EASY822-
DC-TC. lNpu OoTAYyCKaHMUM KHOMKW MbILLM CHOBa MOSIBIIETCA 3anpoC HOMepa Bepcuun
ycTporicTea un ananorosoe okHo NET-ID (puc. 8.36).

BBecTH HOBOE YCTPORCTBO x]

BeeanTe,noxanycTa, NET-ID ana

EASY 822-DC-TC

Ha4YMHaA C HOMEPA BEPCHH YCTPOMCTES

IO?— XA ICHNCK

NET-ID:
Moskuma

F =
=

MNpepeate |

=

Crpaexa |

Puc. 8.36. Bop HomMepa y4acTHuKa ceTun

[IKak n npu nobaBneHnn BTOPOro yCTPOMCTBA, Ha 3KkpaHe 0TOOpaxaeTcs HOMepP
y4acTHuka NET-ID. Npu 3TOM NOSBNSETCH BO3MOXHOCTb ONpeaennTb NPOCTPaHCTBEH-
HOE MOJIOXEHNe yCTpoKrCcTBa. MNockonbky Ha paboyem CToNe yxXe UMEIOTCS ABa YCT-
pONCTBa, MOXHO, Hanpumep, NOMEeCTUTb TpeTbe YCTPOMCTBO MeXAy NepBbiM U BTO-
pbiM B no3vumio 2. B Hawem cnyyae nprvHMMaeMm npenycTaHOBNEHHbIE 3HAYeHUs

HaxaTnem kHonku OK.
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naBHoOe Moa4nHeHHoe
Hactpoitku Onucarue YCTPOWICTBO | yCTPOIACTBO
NET-1D=1 |[NET-1D=2...8
YpaneH- Remote-10 o3HavaeT yoaneHHole, ne- HacT- ABTOMAaTU-
Hble-10 pudepurHble BXoabl U BbIXOAbl (YCTPOM- poiika yecku
CTBO BBOAA-BblBOAA). HEBOS3- onpenens-
Ecnn Remote-10 yctaHOBneH, TO MO3XHa, etcs
peyb MOET O NOJYMHEHHOM YCTPOWCTBE, Bcerna EASY-
HE MUMEIOLLEM CXEeMbl COeOUHEHUN. YCT- HeakTU- SOFT B
PONCTBO MCMOJIb3YETCA B KayecTBe Mne- BEH 3aBUCUMO-
pndEPUNHOro pacLuMpeHns BBOAA-BbIBO- cTV oT
na. Peyb 30eCb nAeT 0O «He MHTeNnekTya- TOro,
JIbBHOM» MOAYMHEHHOM YCTPOWCTBE. co3naHa
Ecnu ang noayvMHeHHOro ycTporcTea m
cosgaetca nporpamma (B pexume Cxe- nporpam-
ma coeguiHeHuii), Remote-10 cpa3sy oT- Ma s
KJI04aeTCq U MOAYMHEHHOE YCTPOWCTBO aHHOro
CTaHOBUTCS «MHTEIEKTYasIbHbIM>. y4acTHMKa
Ecnn nogyYnHeHHoe yCTPOMCTBO MC- ceTw.

Nonb3yeTcs B KA4ecTBe MPOCTOro MoAay-
N9 BBOAA-BbIBOAA, CriedyeT 00paTuTb BHU-
MaHune Ha TO, YTO YCTPOMCTBO HE UMEET
CXEMbl COEANHEHUI.

B aTOM cnyyae BbIxOAbl MOAYNHEH-
Horo ycTponctea Remote-I0 3apatotcsa
TOJIbKO FNaBHbIM YCTPOWNCTBOM.

CuunTbiBaHME BXOO0B W BbIXOAOB Me-
pUdEPUINHOro pacLUMPeEHss MOXET MNpPo-
NCXOAUTb B CETU C KaXOO0ro «MHTEeseK-
TyanbHOr0» yCTPOMCTBA.
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Otnpa-
BUTb
10

Ecnv BXxoab! 1 BbIXOAb! yCTPOW-
cTBa cAenaHbl AOCTYMNHbIMU ANS
OPYrnx yHacTHUKOB ceTu, GyHKUMS
Mepecbinka 10 gonmxHa ObITb ak-
TVBMpPOBaHa.

B 3aTOM cnyydae npu Kaxaom
LIMKNIe COCTOSIHMS BXOAOB U BbIXO-
[OB [OCTYMHbI CETU U TEM CaMbIM
Apyrum ydactHukam NET.

[lna ycTponcTB BBOAA-BLIBOAA
dyHkuma Mepecbinka 10 fonxHa
OblTb BCerpga BK/lOYeHa, 4YTOObI
y4yacTHuK 1 Bcerga nonyyan Teky-
LiMe [faHHble BXOLAOB U BbIXOAOB.

Ecnn onuma Mepecbinka 10
aKkTMBMpoOBaHa, 06bEM nepenasa-
emMon no cetn nHpopmaumm 3Ha-
4YnTenbHO BO3pacTaer.

HacTporka
BO3MOXHa

HacTporka
BO3MOXHa

YpaneH-
HbIA -
MyCK

AKTMBMpOBaTb YAasneHHbIN-
MycK HyXHO, €cnu y4acTHUKN CO
2 no 8 Bo BpemMs paboTbl AOSKHbI
aBTOMATUYECKM CrnegoBaTb CMEHE
pexumoB pabotel MYCK / CTOIM
rNaBHOrO yCTPOWMCTBA.

BHumaHune: Ecnn Heckosnbko
Hanag4yMkoB BBOOAT B aKchsyarTa-
LMIO MaLUWHY WKW YCTaHOBKY, CO-
CTOSILLYIO U3 HECKOJNIbKUX OTAENb-
HbIX arperaTtoB, COEAUHEHHbIX
mexay cobown no cetn NET, cne-
nyet obpatuTb BHUMaAHME Ha TO,
4yTO0Obl PYHKUMA YpaneHHbI
MYCK He 6bina akTMBMpOBaHa.

MHaye 3T0 MOXET NpuUBECTU K
HEe3annaHMPOBaHHLIM 3anyckam
MaLUHbl UK YCTaHOBKM MPU BBO-
[e B aKcnayaraumio.

HacTporika
HEBO3MOXHA,
BCcerga
HeakTUBEeH

HacTporika
BO3MOXHa

NET-ID

1 = rnaBHOE YCTPOWCTBO

2...8 = NoAYMHEHHOE YCTPOCTBO

NET-ID, Ha3biBaeMbIil Takxe
HOMEp y4yacTHMKA, Bbl MOXeTe
npucBanBaTb HE3aBUCKMMO OT MpPOo-
CTPaHCTBEHHOIO MOJIOXEHUs YCT-
poricTBa B CETU.

HacTtporika
HEBO3MOXHa,
Bcerpa = 1

Hactponika
mexay 2...8
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PaccMoTprM Ha KOHKPETHOM MpPUYMEpPE MOArOTOBKY MporpamMmbl paboTbl Tpex
pene B cetu. lNporpamma gonxHa peluatb creayoLlylo 3anady.

Mpn pecaTnkpatHOM HaxaTun KypCOpHOW kHonkmn P1 ycTponctea 2 BbIXOA
Q1 yctporictBa 3 OOMXKEH NPUHATL NOTMYECKOE 3HAYeHne «1».

HaxaTtmnem kHonkm P2 yctpoincTtea 2 Bbixof Q1 ycTponcTea 3 A0MKEH CHOBa
cbpacbiBaTbCs Ha «0».

Mocne 3aToro npouecc cyeTa AOSKEH HAYMHATLCS CHayana.

HanoMHuMm, 4TO yCTPOMCTBO 3 MCMNONBL3YEeTCHA TONbKO A/ BBOAA-BbIBOAR, T.€. HE
1MMeeT COOCTBEHHOWM CXEMbl COEOUHEHWUIA.

Brauvane coctasum nporpammy ansa yctponctea 2 (NET-ID 2), BbinosHSIOLWYO
rnonyyYyeHne curHanoB oT 00eunx KypCopHbIX kHorok P1 mn P2. B pexume «[poekT»
LBOWMHbIM Wenykom no yctponctay 2 (NET-ID 2) nepengem B pexum «Cxema coeam-
HeHuin». Tak Kak YyCTPOMCTBO 2, 6yay4m NOAYMHEHHBIM, HE MOXET YrNpaBNsTb YCTPOM-
CTBaMu BBOAA-BbIBOAA, HEOOXOAMMO nepepaBaTb CUrHanbl rMaBHOMY YCTPOMCTBY.
OTO BLINOJHAETCS C MOMOLLbLIO 351eMEHTOB BuTtoBbili Bbixoa, SN no wwuHe. [pume-
HUM 3TOT onepaHa, 4ToObl coobLWMUTL y4acTHUKaM NET, 4To 6binn HaxaTbl KHONku P1
vnn P2 (puc. 8.37).

ool — po1 [1swu1

ooz I
POz 1 18MDZ

Puc. 8.37. Cxema coeamHeHuin ons BTOPOro yCTPOKCTBa

MaHenn cBoiicTB 060MX BUTOBBIX BLIXOAOB HY>XXHO HacCTPOWUTb CReayloLwmmMm obpa-
30M (puc. 8.38). B naHenun cnncka SN BBectn Homep onepaHaa 1 ana SN1 v 2 gns
SN2. MaHenb «CtaHuus» y obomx onepaHOoB crnedyeT yCcTaHOBUTb Ha 1, Tak Kak
CUrHasbl JOSXKHBI HanpaeBnsaTbes y4acTHUKy NET 1 (rnaBHOMY yCTPOWMCTBY).

INEMEHT CXEMB| COBANHEHHA | INEMEHT CXEMBI COEAHHEHHA I

Cranuma: 1 = b 1 .

YHKUHA KaTYWKH

SawmTa b JAWNTS i

EnToBLIA Bhixoa SN 1 BHTOBLIA Bbix0A SN 2

Puc. 8.38. HacTtolika GUTOBbIX BbIXOLOB
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YTo6bl CUrHAN O HaXaTuUW KYPCOPHbIX KHOMOK MOr ObiTb MOJSIyYEH, WX MPexae
HeobXxoaMMO akTUBMPOBaTb. [ 3TOro Hago0 BEPHYTLCS B PEXMM «[1pOeKT» U LesnkK-
HYTb 1EBOM KHOMKOW MbILWIN MO YCTPOMCTBY 2. B naHenn CBOMCTB NOSIBASETCS Anano-
roBoe OKHO napameTpupoBaHua (puc. 8.39). 3mecb Hago BbiIOpaTb 3akiaaky Cuc-
TeMHble HaCTPOMKU N OTMETUTb PnakkoM P-KHOMKW.

CHCTEMHBIE HACTPOHKH

C Je ASHHBIE

MB 1 - 0 [JcCoxpamre

1 BNo COABPMHMOS
MEPKEepos NpH

CH 0 - 0 nepeHoce

EIN0 S0

DB 0 - 0 OCTaTouH. HHAYKUMA

T 0 - 0 CeoboaHoGain192

Puc. 8.39. AktnuBaumsa P - KHOMNOK

CueT HaxaTunin KHonok P1 1 cOpoc cyeTymka B HOJMb KHOMKOW P2 Oyaet BbiNon-
HATb rNaBHOE YCTPOMCTBO. B pexume «[MpoekT» ABOMHBLIM LIENYKOM MbIWN MO YCT-
ponctey 1 (NET-ID 1) nepergem K BBOAY CXeMbl COEAVHEHWIA MaBHOIo YCTPONCTBa
(puc. 8.40).

e [core

Rl COIRE

W b coroF {300]

Puc. 8.40. Cxema coeguHeHuin ana rnaBHOroO (MepBoro) ycTpomcTea

lMonyyeHne paHHbIX C YCTPOMCTBA 2 OCYLLECTBASETCS C nomowbio onepaHaa RN
(6uToBbIN BxOA, Yyepe3 wWuHy). Onepang 2RN1 nonyyaeT nocnaHHoe 3HayeHue OoT
1SN1 (NET-ID 2) v nepenaeT ero ganblle Ha CHETHbI GYHKUMOHANbHbIA 610k CO1.
AHanorn4yHbIM 06pa3oM noJsly4aemM BTOPOE NociaHHoe 3HadeHre ¢ ycTpoincTea 2 (NET-
ID 2). Onepanp 2RN2 ncnonbadyetcs ojis cbpoca B HOJIb CHETHONO PYHKLUMOHANIBHOMO
6noka CO1. Ecnn cyeTHbli dyHKUMOHanNbHbIA 6nok CO1 goctur 3HaveHus 10, TO
3amblkaetcs koHTakT CO10F um Bbixogy 1 yctporictea 3 (NET-ID 3) npuceamBaeTcs
3HayeHne 1 (cpabatbiBaeT 3Q01).

Takum o6paszom, 2RNO1oTpaxaeT cocTosHne kHonkn P1 ycTpoictea 2, a 2RN02
- cocTosiHme kHomnkn P2. Hactpowky onepangos 2RNO1, 2RNO2 nnntoctpupyeT puc.
8.41

166



B Moeller

SINEHEHT CXEMBI COSAMHEHIH INEMEHT CXEMo| COBAMMEHNA
CTaHuHA: 2 ®IRNG:I ¥ Cranuna 2 ®IRN2 ¥
KommenTapmii: KomMmeHT aphi:
rKonTakT —— i
@ Zamewarounsi @ Saswscaownit
O Pazsesatowini O Pasmicarounsi
BuToewi exoa RN 1 BEwuToBwii Bxon RN 2

___  Pwc. 8.41. Hactpoiika BUTOBbIX BXOAOB Yepe3 LUNHY

B Tabn. 8.1 nokasaHo cornacosaHue OUTOBLIX BbixogoB SN 1 Bxogos RN.

Ta6nuua 8.1 - CornacoeaHue SN n RN

Nocnate 6ur yepes 1SN1 ¢ NET-ID 2 nonyyuTe B NET-1D 1 6uT, nocnannbii
yepes 2ZRN1

1: EMT NpeaHazHaqen ANA yHacTHHKa 1 2: BT noctynaer ot ywactinka 2 (NET-1D
(NET-1D 1) 2)
SN: BbinonHAeTcA oTnpaska Guta RN: BoinonHAeTCA nonyyeHne Guta
1: Homep onepanaa (B Ananasoxe oT 1 Ao | 1: Howep onepanaa (8 ananasone ot 1 Ao
32) 32) AonxeH GuiTe HAEBHTHYEH HOMEDY
onepanaa SN.

CueTHbIli GyHKLUMOHaNbHbI Mogynb CO1 HacTpanBaeTcs B COOTBETCTBUM C puc. 8.42

SNEMEHT CXEMBI COBAMHEHMA  TapameTp ]

CE 1 ¥ KOMMEHTapI:
Bxoas! dyHcwoHansHoro Gnoxa Borcoa dyHeumoHansHoro Gnoxa
CTanuna Onepana N9 CraHuna Onepana N2
SH: ¥ NU-bT 10 Q: v hd v
L o v - v [ AHAMALMA NapaneTPOS
¥, - - - Qv + Bosos BO3MONEH ¥

_  Pwuc. 8.42. HacTtporika cHeTymka

Mpu HacTporike GyHKuMK KaTykn cyetymka CO1 B nepBoOli CTPOKE CXEeMbl Ccoe-
OvHeHuii (puc. 8.40) HeobOxoammo BbIOpaTh onumio «CyeTHasa kaTywika» C (CM. puc.
8.7), a Bo BTOpoW cTpoke - RE (cHpoc).

Y106bI 06paLLaTbCcs He K JIokanbHOMY Bbixody Q1 rnaBHOro yCTpoMCTBa, a K BbIXO-

ny yctponctea Beoaa/Beieoga (NET-ID 3), Ha Bbixon Q1 cnenyet nepepate NET-ID 3
(puc. 8.43).
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INEMEHT CXEMbI COSAMHEHWA I

CraHuma: 3 b L2 2R >
KOMMEHT 3DHIA:
KoHTakT —] [~ OYHKUMA KaTYLWKH

3awmTa -

FasMbikatouwHK

Puc. 8.43. CeoiictBa Bbixoga 3Q1

Ecnu B 4aHHOM CETEBOM NMPOEKTE BaM HY>KHO ObICTPO NEPEKIIIOUNTL PEXMM «Cxema
CcoeaMHeHn» C 0QHOro YCTPOMCTBA Ha ApYyroe, TO 3TO MOXHO caenaTh Yepes naHesb
cnmcka B CTaHAAPTHOWN NaHenn MHCTPYMeHTOB. CMeHa yCTPOMCTB NPOM3BOAUTCS NyTEM
Bboibopa NET-ID B naHenn cnvcka.

8.3 KoHdurypauunsa n cea3b cetn NET

[nsa 3arpy3ky cO34aHHbIX MPOrpaMM B CeTb MPOrpaMMUpyeMbIX pene crnenyet
npexzae noarotoBUTb 0060pynoBaHUE, coeauHuB ycTpoiicTea (1 Ha puc. 8.44) opyr ¢
Opyrom yepes ceTeBoli kabenb (2 Ha puc. 8.44), Hanpumep, EASY-NT-80. Janee
Heob6xoaMMo 060pyaoBaThb NepBOe W NocnefHee YCTPONCTBO KOHLEBLIM COMPOTMB-
neHvem wnHbl EASY-NT-R (3 Ha puc. 8.44).

-d:-\-2~a-.

Puc. 8.44. Co3spaHve cetn NporpamMmmupyemMbix pesne

[lnsa 3anucu pa3paboTaHHO NporpaMmbl B pefie nepcoHasbHbii komnbioTep (MK)
Heo6XoOMMO COeOMHUTb C FNaBHbIM YCTPOMCTBOM (Ha puc. 8.44 cneea). Ons aT0ro
MCMONb3YeTcs coeanHuTesNbHblin kabens EASY800 PC-CAB.

Mpexpae yem nepentn B pexmnm «CBa3b», HEOOXOAMMO NPOBEPUTb, HACTPOEH
Ha MK HyxHbIh COM-uHTepdeiic. HYeped meHio KommyHukauua, UHTepdeinc mox-
HO onpenennTb, Kakol nHTepdeinc BoidpaH, 1 NPy HEOOXOAMMOCTU BbiOpaTb APYroi.
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Janee 4yepe3 OQHOMMEHHYIO BKIaAKy nepexogmm kK pexumy «CBasb».
Ecnn nepexopn, npopomkaetcs HEOObIMHO JOAMO U MpPU 3TOM BbIJAETCS COOOLLEHNE
00 owwunbke, To He0OBX0AMMO MPOBEPUTL WM N3MEHUTb BbliOpaHHbI UHTepdeiic, a
3aTtem yepe3 MeHio KommyHukaumsa, OHnaMH MOXHO ewé pas nonbiTatbCs YyCTaHO-
BUTb CBSI3b.

Mocne ycnewHoro nepexoaa K pexuvmy «Ces3b» cnegyeTt nNpoBecTu KOHDUrypu-
poBaHune cetn. Nporpamma EASY-SOFT BbINOAHAET KOHPUIYPUPOBAHME YEPES MEHIO
KommyHukauma. Kaxppih yqactHuk cetu NET nonyvaet cBoii NET-ID (B gaHHOM
cnydae 1 - 3). lNMocne ycnewHoro KoHGUrypmposaHms MoxHO ysuaeTb NET-ID Ha
nucnnee yctponctea kak NT1-NT3. Hdanee ceetoamopn «NET» HaumHaeT muratb, BU-
3yanbHO coobulas, 4To ceTb pabotaeT 6e3 cOoes.

Y100bl n36exaTb HeobXoaMMOCTM 3arpy3ku NporpamMmbl B Kaxaoe YCTPOWCTBO
rno OTAENbHOCTU, NEPENOEM C NIOKANbHOM CBA3W HA CETEBYIO (4epes3 rnaBHOE YCT-
poncTeo). HYepes meHio KommyHukaumsa, YcTponcTeo, CeTeBoe onpeaenmm, ¢ Kakum
ycTponcTeoM cneayet coeamHnte MK, B Hawem cnyyvae ato YeTpoincTeo 1.

Yepes meHio KommyHukauus, Mporpamma, KomMmnbioTep-ycTponcTBO 3anyc-
Kaem 3arpy3ky oTAesibHbIX cXeM coeanHeHuii. B okHe BbiGopa (puc. 8.45) Bbibupaem
Bce, 4T0ObI He 3a0bITb HXU OAHOI Nporpammebl. Mpu HaxaTun kHonku OK 3anyckaeT-
cs nepejaya nNporpamMmbl Ha YCTPOWCTBA.

Buifop nporpamm h x|
YKa#HTE, NOKAANYCTE, KaKYI0 H3
YKa3aHHBIX NporpamM Bel xoTHTE
NEPEMECTHTE! I .

V¥ Cxema cosanmermii 1
™ Cxema cosanrersii 2

™ Cxema comammersii 3

Puc. 8.45. 3arpyska nporpamm n3 K B ceTb EASY

Y1o6bl 3anyCcTuUTb NMpOrpamMMy, OTKPOWTE B MaHENN WHCTPYMEHTOB AMasnioroBoe
okHo Mporpamma n Haxmute kHornky MYCK. Tak kak Ha BCex YCTPOWCTBax eCTb
ycTtaHoBka YpaneHHbihn MYCK, ata KkOmMaHga npuHMMaeTcs BCEMW TPEMS YCTPOWN-
CTBaMu, T.e. BCe YCTPOMCTBA B CETU nepeBoasaTcsa n3 coctoaHms CTOIN B cocTosiHne
nycK.

MoXHO BKIOYMTL OTOOpaxeHne cocTosiHMA ycTpoicTBa B EASY-SOFT yepes
KommyHukaumsa, UHpukKaTop COCTOSIHMA BKJI. Tak kak B MeHio KommyHukaums,
YcTpoiictBo, CeTteBoe, BbiOpaHO YCTpOMCTBO 1, HA rNaBHOM YCTPOMNCTBE MOXHO
YBUOETb OHNAMH-UHAMKATOP «PacnpepeneHve MOLWHOCTM». [pn Haxatum Kypcop-
HOW KHOMKK P1 BTOPOro yCcTpomcTBa MOXHO yOOCTOBEPUTLCS, YTO MHGOpPMauUs yc-
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NeLIHO nepefaeTcsl rNaBHOMY YCTPOWMCTBY W YBEIMYMBAET HA HEM MOKa3aHUS CYeT-
HOro GyHKUMOHanbLHOro 6noka (puc. 8.46, 8.47). Nepexod OT CXeMbl COeAMHEHNIN K
cxeMe PyHKLIMOHabHbIX BI0KOB OCYLLLECTBASIETCS Yepeld MeHio Bup, MyHKuMoHanb-
Hble GJIOKW.

001 | spnot [|--.|-

12 | 2rvoz {ICGIHE

L coror {uuu1~

Puc. 8.46. Nnonkatop COCTOSIHUSI CXEMbl COEOMHEHWI TNABHOM NPOrpaMmbl Ha
ycTponctee 1 (Npu HaxaTum KypCOpHONM kHomku P1 ¢ ycTpolicTea 2)

m| sH co1
1| sL av |l
| sv oF
. C_ FB
D_ cY
SE zE
RE

Puc. 8.47. lHoykaTtop COCTOSIHMS MOAYNs FNaBHOM NPOrpaMmbl Ha YCTPOKCTBE
1 (Npyn HaxaTnmn KypcopHon kHomnku P1 ¢ ycTporicTea 2)

OT0o6pa3unTb COCTOsHUSA BTOpOro yctponctea B EASY-SOFT, He npepbiBasi co-
eanHeHne mexay MK v ycTpoiicTBOM MOXHO BbiOpaB YCTPOMCTBO 2 4epe3 MEeHIo
KommyHukaumsa, Ycrtpoicteo, CeteBoe. Tenepb EASY-SOFT nonyyaet paHHble
ons oTobpaxeHust Ha UHOUKATOPE He C MaBHOrO YCTPOMCTBA, a ¢ ycTponcTtea Ne 2
(NET-ID 2) (pwnc.8.48).
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POl [ 18N01
0 1 ]

PO2 15802
L

Puc. 8.48. NHoukaTop COCTOSHUSI CXeMbl COeAUHEHUA MOAYNHEHHOW
nporpamMmbl B YCTPOMCTBE 2 (NMPU HaXaTun KypCOPHOWN kHornku P1)

Mocne pecatukpaTHOro Haxatus kHorku P1 Ha ycTpoicTtsee 2 Bbixon Q1 TpeTbero
yctporictea (NET-ID 3) ycTaHaBnmMBaeTCs Ha NOrMYECKYo «1».
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9. NABOPATOPHbIA MPAKTUKYM

NabopaTopHble paboTbl MOCBALLEHbI PELLUEHNIO HECIIOXHbLIX NMPAKTUYECKMX 3a4a4
no aBTOMATMYECKOMY YMpPaBNeHWO 3nekTpoobopyaoBaHMeEM ObITOBOrO M MPOMBbILL-
JIEHHOrO Ha3Ha4YeHWs C MOMOLLLIO NporpamMmMupyemMelix pene EASY. BeinonHenune pa-
60T no3eonseT oby4yaeMbliM NMPUOOPECTU MpPakTUHeckne HaBbikM B pa3paboTtke yn-
pasnglowmMx nporpamm ang pene EASY, nx oTnagke v BBOAE B pene BPYYHYIO UK C
NMOMOLLbIO KOMMbIOTEPA.

MocnepnoBaTenbHOCTL BhINOJSIHEHMS nabopaTopHbiX paboT crneayiowas. Mepen
BbIMOJIHEHNEM KaXO0W paboTbl HEOOXOAMMO O3HAKOMUTLCS C CYTbIO 3a4auyu yrnpas-
JIEHUS, KOTOPYIO HEOOXOAMMO PeLInTb C MOMOLLLID NMporpaMmmupyemoro pene. Janee
HEOBXOAMMO YACHUTb, KaKMMK 3NIEKTPUYECKMMU annapaTaMmm NoAatoTCA KOMaHabl Ha
Hayano paboTbl M NEPEKIIOYEHNS MPU CMEHE 3TarnoB LMKIA YNpPaBieHUs, a Kakumm
annaparamMu 3T KoMaHapl peanuadylotcsa. COCTaBUTb 3NEKTPUYECKYIO CXEeMY MNOA-
KJIOYEHMST KOHTAKTOB M KaTyLleK 31eKTPUYECKMX annapaTtoB KO BXOAaM U BbIXOOAM
pene EASY. Pa3paboTtatb ynpasnsioLlyio NporpamMmmy (CXemMy COEeOMHEHWUI 3neMeH-
ToB) ona pene EASY. BecTu nporpammy B pene BPY4HYK UM CO30aTb CXEMY COeau-
HEHUI Ha 9KpaHe MOHUTOPA KOMMbIOTEPA, MCMOMb3ys NPorpaMMmHoe obecneyeHve
EASY-SOFT. Mpwn nepBoM BapraHTe BBOAA MOC/E 3anycka NporpaMmbl Ha BbIMOSHE-
HWE KOHTPONIMPOBATb MPaBUIILHOCTbL PABOThI CXEMbI MO NOCAEA0BATENbHOCTU BKIIO-
YEeHUs1 ONCKPETHBIX BbIXOAOB, COCTOSIHME KOTOPbIX OTOOpaXxaeTcs Ha gucnnee pene,
a TaKke Mo NnokasaHUsM BOMLTMETPA, NMOAKIIIOYEHHOrO K aHasoroBOMY BbIXo4y pene.
Mpn BTOPOM BapmaHTe BBOAA MpOrpamMmbl nepen ee NepeHoCoM B MamaTb pene
BbINOSIHUTE UMUTALMIO CXEMbI HA KOMMbIOTEPE M MPOKOHTPONMPOBAaTL NPaBUILHOCTb
CMEHbI COCTOSIHUIA OUCKPETHBIX M aHAIOrOBbIX BbIXOLOB HA 3KPaHEe MOHUTOPA KOMIMb-
I0Tepa. 3aTeM COoeauHUTb C MOMOLLBI0 Kabens KOMMbIOTEP C pesie U NepeHecT B
nocnegHee nporpamMmy, Ucnonb3ysa pexum pabotel EASY-SOFT «KoMmyHukaums».
3anyctTuTe NporpaMMy Ha BbINOSIHEHWE N KOHTPONMPOBAaTb COCTOSIHME BbIXOOOB Kak
yKasaHo BbilLEe A1 MEepBOro BapmaHTa BBOAA NMPOrpamMmei.

9.1. JlabopaTtopHasa pabota Ne1
«OCcHOBbI nNporpammupoBaHua B cpene EASY-SOFT»

3apaua ynpaeneHusa. Heob6xoouMMo cocuMTaTb YMCNO HAXaTuiA KHOMKW, MOA-
KJOYEHHOM KO Bxody |1 mporpammMmmpyemoro pene, n oTo6pa3uTb KOJIMYECTBO Haxa-
TWIA KHOMKN B ABOUYHOM Koae Ha Bbixogax Q1-Q4.

ns nogcyeta HaxaTuii KHOMku Bydem Mcnosib3oBaTtb cyeTymk. CoctaBum Tabnmn-
Ly, CBA3bIBAIOLLYIO COCTOSIHME cyeTymka U BbixogoB Q1-Q4 (Tabn. 9.1).

HaxaTtne kHomkn 15 pa3 yCTaHOBUT Ha BbIXOAE CHETYMKA AECATUHHOE ymcno 15,
a Ha Bbixogax Q1-Q4 6ynet chopmmpoBaH aABonyHbIA ko, 1111, Mpu wecTHaguaTom
HaXaTuUW KHOMKWM CHETYMK U BbiIXoAbl OyayT cOPOLLEHbI B HOJb.
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Tabnvua 9.1. CooTBETCTBME COCTOSIHUS CYETHMKA W BbIXOAOB pese

Cocronme Q4 Q3 Q2 a
0 0 0 0 0
1 0 0 0 1
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
1 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1

MocnepoBaTenbHOCTb BbINOMHEHUS paboTtbl. OTkpoliTe nporpammy EASY-
SOFT. Haxatnem kHomkyn MpoekT Ha naHenn MHCTPYMEHTOB Mepergnte B Pexunm
MpoekT. Buibepnte 13 cnncka B NaHenn MHCTPYMEHTOB pesne Tuna EASY820-DC-RC
1 NepeTaLmMTe ero B CXemMy coeamnHeHnin. Nepeiante B pexmnm Cxema coeauHeHui
1 03HAKOMbTECb C HabOPOM OMepaHAOB B MaHENV MHCTPYMEHTOB. [ns pelueHus
3a8aum TpebyeTCsd BXOOHOM CUrHan KHOMKW. OTOT CUrHai nepenaeTcs Ha CYETYMK,
KOTOPbIA NOACYUTBIBAET KOJIMYECTBO HaxaTwui KHOMKW. NepeTawimte Mbilblo one-
paHabl BXOOAHOro anemMeHTta | u cuetymka C 0aMH 3a APYrM 13 NaHenm MHCTPYMEH-
TOB Ha CXEMY COEAMHEHUA N Pa3MECTUTE UX B COOTBETCTBUM C MEPBON CTPOKOM
CXeMbl, NpMBeAEHHON Ha puc. 9.1.

B okHe MaHenb CBOWCTB BO BKIaAKE DIEMEHT CXE€Mbl COEAUHEHUN )19 KaX-
[I0ro anemMeHTa cxembl npegnaraetca onepada Nel. HyXHO NpuHATL NpeasioXeHHbIN
HOMED.

Tak KaK cHeTYMK OO/MKEH CHUTATb YACIIO MONOXUTENLHBLIX GPOHTOB, TO BO BKNaa-
Ke DNeMeHT cxeMbl coeAuHeHui B nosie MYHKUMM KaTYLWKN HYXHO BbiOpaTb Orn-
umio CuetHasa katywka C, a B naHenum cnucka [l - T[MoOnoXuTenbHbI (PPOHT.
[anee B OkHe CBOWCTB OTKpbITb Bkiaaky MapameTtp. B none Bxoabl ¢dpyHKumo-
HanbHOro Gnoka onpenennTb Ana dyHkuMoHansHoro 6noka CO1 3aaaHHbIe 3Hauve-
Hus. B rpynnoeom none SH, yctaHaBnvBalLLeM BEPXHEE 33[aHHOE 3HAa4YeHue, Bblb-
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patb B neson Yyactn cnmcka NU (Number = nocTosiHHOe 3HayeHwe), nocne 4ero
BBECTM B MpaBoe MoJie, NpefHa3HayYeHHoe As pefakTMpoBaHus, 3HadeHne 16.

Moka3aHusa cyeTyMka CoXpaHuUTb B Mapkep-OaiTe 1 (Bkto4aeT mapkep-outbl 1-
8). Ons atoro B nosie Boixop ¢pyHKUMOHaNbHOro 6si0Ka creayeT 3a4aTh BbIXOQHOE
3HadveHne QV: MB 1 (puc. 9.2).

BbibepuTte B naHenn cnvcka UHamMkauma napameTpoB HacTpoiiky Bbi3oB BO3-
MOXeH. Takum o6pa3omM, BO Bpemsi paboTbl MOXHO BbI3BaTb B YCTPOMCTBO U U3Me-
HUTb Habop napameTpoB dYHKUMOHaNbHOro 65oka. (Ans aToro Heo6xoaAMmMo, 4ToObI
nporpammMa 6bina npeaBapuTenbHO NEPEHECEHA B NPOrpaMMmnpyemMoe pene).

8 o . @ ¢ - b o F @ F - N o . o
o g [cmcf—
WL . . . . . . . . [Qm |
L . . . . . . . . [an |
WL . . . . . . [GUS |
Wl . . . . . . . . [Qm |
L . . . . . . . . |
- . . . . . . -

Puc. 9.1. Cxema coegmHeHunii Nel

INEMEHT CXEMbI COBANHEHHA  [apameTp |

LT Y ¥ KOMMEHTApHA:
Bxoas! dyHkUMOHaneHoro Bnoka Beixoa dyHruioHaneHoro Binoka
CraHumA Onepana Ne CraHuma Onepaa N2
SH: ¥ NU-b™ 16 (o }'H TIEMB-EXEN1 -
5 ¥ - > Qv WHAWKAUHA NapaMeTRos
SV: - - v Qv + BeizoB BOZMOMEH ¥

Puc. 9.2. HacTpoiika napameTpoB cyeTymka
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CyeTHbIi MOAYNb 0TOOPAaXaeTCsi He TONbKO B CXEME COeOMHEHMUI, HO U B CXeEMe
dyHKUMOHanbHbIX 6510Kk0B. BbI30BUTE €e 3kpaH, BbibpaB B MeHio Bua, PyHkumo-
HanbHble OJIOKM WM HaXaTWEM KHOMKW MEPEKIIIOYEHNS BMOA CXEM MOA, CTPOKOWA
MeHlo. B cxeme dyHKUMOHaNbHbIX BJI0KOB CHETYMK OTOOpaxaeTcs, kak NokasaHo Ha
puc. 9.3.

16| SH co1
SL QY |MED1
Sy oF
O] c FB
o_ o
SE zE
RE

Puc. 9.3. MpeacTtaeneHve cyeTinka B cXxeMe (PyHKUMOHasbHbIX G/10KOB

M3 cxembl BUAHO, YTO B NporpamMmmMe ncnonb3oBaH cyetynk CO1, BepxHee 3apaH-
HOE 3Ha4YeHMe NOACYUTAHHBIX HAXATUIN KHOMKW YCTaHOBNEHO Ha 16, 3TO OTMEYEHO Y
BxoAa SH 3eneHbiM NpsiIMOYrofibHMKOM C 4ncsioM 16. Tekyllee 4nMcrnoBoe 3HavyeHue
BblXO4a CYeT4yMKa BPEMEHHO COXpaHeHO B Mapkep-6aiite MBO1, 3To OoTMe4YeHo y
BbIxoaa QV 3eneHbiM NPsIMOYronbHUKOM C 0003HaYeHeM Mapkep-06arita. Yepes kHon-
Ky Ha Bxoge |1 ocywecTtBnsieTcs obpalieHne K CYHETHOW KaTyllke, 9TO OTMEYEeHO Yy
Bxoga C_ 3eneHbIM Kpyrom.

Mockonbky Tekyllee 3HavyeHne Koga CHeTyMKa coxpaHsieTcs B Mapkep-OaiTe 1,
Ons ynpaeneHus Bbixogamum Q1-Q4 MOXHO Mcnonb3oBaTb Mapkep-6utel M1 - M4,
OTO oTpaxaloT CTPOKM nporpammel 2-5 (puc. 9.1), nepetawmre COOTBETCTBYOLLME
3/IEMEHTbI U3 NMaHeNn MHCTPYMEHTOB OKHO CXEMbl COEOVHEHWIA.

[Ona cbpoca cyeTHOro @yHKUMOHanbHOro 6noka, korga Tekyllee 3HavyeHue A0C-
Turaet 16, n cbpoca Ha HoJb BbIxoAoB Q1-Q4 ncnonb3yem KOHTaKT PyHKLMOHAIBHO-
ro 6noka OF cuyeTumka, KOTOPLIN MNEPEXOAMT BO BKJIIOYEHHOE COCTOSIHME, ECNN TeKy-
LLiee 4YMCNOBOE 3HAYEHWE BbIXOAA CYETYMKA CTAHOBUTCS OOJblUe UM PaBHbIM BEpPX-
HemMy 3agaHHoMy 3HadeHuto. Kontakt CO1OF BkoyaeT Bxon cbpoca cuyetTynka u
akTMBMpyeT PyHKUMoHanbHbli 6ok MR - O6GwmiAi c6poc, KOTOpbLI CHOBa yaanseT
Mapkep-6ant 1. 9To peanuadyeTcs NOCNefHUMU OBYMSI CTPOKaMU CXEMbl COeAvHe-
Hui (pyc. 9.2). Moaynb O6wmin copoc MR1 HacTpoitTe Takum 06pa3om, 4ToObl OH
yAoansn Mapkep-criosa OBOVHOW onHbl 1-48. Tem caMbiM 1 UCNONb3YEMbIN MapKep-
6anT 1 cOpacbiBaeTcs, a Bbixogpl Q1-Q4 nepeBoasitca B coctosiHne «0» (puc. 9.4).

CocTaBunB cxeMy COeamnHeHnI, nepengute K pexumy Umutaumsa. B naHenn vHcT-
pymeHTOB BO Bkiaake MpuHumn pabotsl I/R ycTaHOBUTE KOHTaKkT |1 Kak 3amblkato-
wnin 6e3 dukcaumun. LLenykom no kHonke MokasaHue BbiGepuTe B OTKPbIBLUEMCS
MEHIO BbIBOA, HA MHAMKaumio Bbixodos pene (Q). Otkporite Bknaaky Bxoabl | v Bkto-
ynte pexum Umutaumsa. LLlenkas no nsobpaxeHnto koHTakTa |11 Bo Bknaake Bxogpbi |
15 pas, HabnopanTe B MaHenu CBOWCTB M3MEHEHWEe COCTOSHMI BbixogoB Q1-Q4 un
npoBepbTe MX cooTBeTcTBME Tabn. 9.1.
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InemenT Cxemsl COBAMMERIST  [lapameTp

MR: 1 ¥ KosmenT api:
Pesom paboTel
Q=10Q, 5, 5N, QA
M= MDO1-48

AlL=0Q,M M aura napame TROS
Chpoc: @ - + Boiooe BodMoNweH ¥

Puc. 9.4. Hactpoiika napameTpoB Moayns copoca

9.2. JlabopaTopHas pabora No2
«Vnpaaneuue NMYCKOM aCUHXPOHHOIo asurartens
C KOPOTKO3aMKHYTbIM POTOPOM Nnpu nepekxknioyeHnm
CcCXeMbl coeaAnHeHusa OOMOTKM cTaTopa
CO «3Be3Abl» HA «TPEYroJsIbHUK»

3apaua ynpaeneHus. [oakmio4nMTb 0OMOTKY cTaTopa TPexhasHOro acUHXPOH-
HOro ABuraTenst B CeTb MPY Cxeme coeamHeHns hasHbix 0OMOTOK B «3Be3fy». [ocne
pasroHa ABuratens B Te4eHUe 3aJaHHOrO BPEeMEHMU NEepeKiounTb CXEeMY COeaMHe-
HVSi OBMOTKM Ha «TPEYroNbHUK».

CoctaB cunoBoi 4YacTu. Cxema anekTpuyeckas NpUHUMNuanbHas BKIIIOYEHUS
dasHbIx 0BMOTOK cTaTopa aAsuratens npueeneHa Ha puc. 9.5.

NS

J\T

Km1 KM3 KmM2
21 Bl e
A2 c2
B2

Puc. 9.5. Cxema anektpuyeckas npuHUMnmasnbHas BKIIOYEHUS
da3Hbix 0OMOTOK cTaTopa ABuratens npveoaa

Mepen 3anyckoM ABMraTenst BPy4HyIO BKOYAKOT aBTOMATUYECKUIA BbIKOYaTENb
QF1. Myck apuratens npy coeaHeHnn dasHbiXx 0OMOTOK MO CXeMe «3Be3da» OCyLle-
CTBNIIETCA OAHOBPEMEHHBLIM BKIOYeHMeM nyckaTenen KM1, KM2 1 3amMblikaHun unx
KOHTaKTOB B Llensx 0OMOTOK. [N NepeksIto4eHNs Ha CXeMY COeOVHEHUS «TPEeYroJib-
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HUK» O0/MKeH OblTb OTKOYeH nyckaTenb KM2 u BkitoyeH nyckatens KM3. Mpu aTom
nepeknodeHnn nyckatens KM1 cBOeEro CoCTOSIHUS HE U3MEHSIET N ero KOHTaKTbl
OCTaloTCs 3aMKHYTbIMMU.

Cxema nopknioydeHns. Ha puc. 9.6. nokazaHo MOOK/NIOYEHME KO BXOOaM pene
EASY kHOMOK ynpaefieHus1 noakiiovyeHnemMm oOMOTOK cTaTopa ABuraTtens Kk cetn SB1
1 OTK/OYEHNS OT ceTn SB2, a Takxe nogkoyveHne katywek nyckatenein KM1-KM3 k
BbIXOAAM perne.

SF1
+24 B o—

sm] | se2
AT

[<JN=3e] cJ.) (L
+24 0 0 " 2
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Puc. 9.6. Uenu ynpaeneHus pene EASY

MepeyeHb onepaHpoB pene EASY:

Bxogbl: 11 — nyck gsuratens; 12 — oTko4eHWe apurarens.

Beixogbl: Q1, Q2, Q3 - BkaoyeHre n oTkodeHre nyckatenen KM1, KM2, KM3.

Pene Bpemenun: TO1 onpenenseT BblOAEPXKY BPEMEHW OT Hayana nycka o Mo-
MEHTa MEPEKITIIOYEHNS CO CXEMbI «3BE3[a» HA CXEMY «TPEYrOfbHUK».

Cxema coeguHeHuii (nporpamma, puc. 9.7). Mpun HaxaTtum kHornkmn SB1 Ha Bxo-
ne pene 3amblkaeTcs KOHTakT |01 B cxeme COeaMHEHUIA, OH YCTaHaBNMBAET CUrHan
noruyeckoin «1» Ha Bbixoge Q1, yto obecneunBaeT BkoYeHne nyckatens KM1. 3a-
Mblkalowmm koHTaktom QO1 3anyckaetcs pene Bpemenu TO1. Ero pasmbikaiowmn
koHTakT TO1Q1 B Hayane npouecca nycka 3aMKHYT 1 06eCMNEeYMBAET MO BbIXOAY pese
Q2 sxoveHne nyckatens KM2 npu cxeme coeamHeHust 0OMOTOK cTaTopa ABuraTens
B «TPEYrosibHuK». Mo ncreyeHnn Bblaepxkm Bpemenn pene TO1 ero pasmbikaiowmi
KOHTaKT pa3mMbikaeTcsl, a 3ambikarowmii TO1Q1 3amblkaetcs (cTpoka 4), obecneyn-
Bas BkoYeHne nyckatens KM3 n cxembl coeamHeHns dasHbix 0OMOTOK ABUraTens B
»TPEYroNbHUK”.
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Puc. 9.7. Cxema coeamHeHnin Ne2

Mopsaok BbiNosHeHUs naGopaTopHoi pa6oTel. B nporpamme EASY-SOFT B
pexume Cxema coepguHeHui cobpaTb CXeMy, NpeacTaBiieHHylo Ha puc. 9.7. YcTa-
HOBUTb BbIAEPXKY BpemMeHn pene TO1 Ha 3ambikaHne KOHTakTa 3 C. Mepentn B pe-
XM Umutaumsa. B naHenu MHCTpymMeHToB BO Bkiaake MpuHumn pa6oTsl I/R ycTa-
HOBUTb KOHTaKThl |1 Kkak 3amblkalowmii, a 12 kak pasmbikaowmin 6e3 dukcaumu.
LLlenykom no kHorke Moka3aHue BbIOPaTh B OTKPBIBLLUEMCS MEHIO BbIBOJ, HA UHAMKA-
LMo BbIxofoB pene (Q). OTkpbiTh Bkaaky Bxoapl | v BKIOUYNTL BbINOIHEHNE PEXN-
Ma Umutauums. LLlenkHyB no nsobpaxeHnto koHTakta |1 Bo Bknaake Bxopgbi |, Hab-
nogaTte B NaHesan CBOWCTB MNOCNEAO0BaTENbHOCTb U3MEHEHUS COCTOAHWUIA BbIXOO0B
Q1-Q3.

Mepentn B pexum KoMmmyHukaums. NepeHecTn nporpamMmy M3 KOMMbOTEpPaA B
nporpammupyemoe pene. MNMepesectn ero B pexum RUN, v, Haxumasa kHonkn SB1,
SB2, HabniopgaTb Ha Aucnnee pene U3MeHeHWe COCTOSIHUS BXOOO0B U BbIXOAOB.

9.3. JlabopaTtopHas padboTta Ne3
«VnpaBneHMe ocBelWeHNeM Ha JIeCTHUYHbIX KJieTKax
TPEexaTaXXHoro goma»

3apava ynpaBneHusi. Ha Tpex NECTHUYHBIX KJIETKax AOMa YCTaHOBJIEHbI OCBeE-
TuTenbHble namnbl: EL1, EL2, EL3 © KHOMKK BKtOYEHUS — BbikK/toYeHusa namn: SB1,
SB2, SB3 (HOMep nammbl U KHOMKW COOTBETCTBYET HOMepy 3Taxa). lNpu kpaTkom
HaXxaTun Ha Moby N3 3TUX KHOMOK BCE OCBETUTENbHBLIE NaMmbl MOFyT ObITb BKIIIOYE-
Hbl, @ 3aTeM BbIK/IOYEHbI. Hanpumep, BkIOYMB namnbl KHOMKOM SB1 Ha nepBom
3Taxe, MOXHO MOOHATLCS Ha BTOPOW M BbIKMOYMTL UX KHOMKoM SB2. Ecnn nocne
BKJIIOYEHUS flamn NtoBOM M3 KHOMOK He MOCIeA0BaNo VX BbIKJIIOYEHMS, TO Nlamrbl
DOMKHBI ObITb BbIKJTIOYEHBI aBTOMATUYECKUN Yepes 3aaHHOEe BpeMsi. Kpome Toro namnbl
B OMpefeneHHOe BevyepHee BPeMs MOryT ObiTb BKJIIOYEHbI U BbIKJIOYEHBLI KHOMKOM C
dukcaumeii SB4 6e3 1Mx aBTOMaTUHECKOrO OTKJIIOUYEHWS.

Cxema nopgknioyeHusi. BknioyeHne KHOMOK M namn B LIENW ynpaBiieHUs pene
EASY npueeneHo Ha puc. 9.8.
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Puc. 9.8. LUenu ynpasneHna pene EASY

MepeyeHb onepaHaoB pene EASY:

Bxoppl: 11, 12, I3 — kOHTpOsIb cocTosiHMA KHOMOK SB1, SB2, SB3; 14 — koHTpOJb
COCTOSIHUSI KHOMKW ¢ ¢pukcaumen SB4.

Bobixogbl: Q1, Q2 — BKJ/IOYEHME U OTKJIIOYEHME OCBETUTESIbHBLIX JIaMIl.

MpomexyToyHoe pene MO1 onpepenser BKIOYEHWE UM OTKIIIOYEHME namn.

Pene BpemeHu: TO1 — onpenenser BbOEPXKY BPEMEHW aBTOMATMYECKOro OT-
KnoveHns namn; T02 — dopMUpyeT eauHUYHBIA UMMYNbLC ANns cbpoca NPOMEXyTOoH-
Horo pene MO1.

HWO1 - HepenbHbI TaiMep, onpenensieT BO3MOXHbIE OHW W Yacbl BKJIOYEHUS
namn.

Cxema coepuHeHuit (nporpamma, puc. 9.9). Mpu Haxatun mobor U3 KHOMOK
SB1, SB2, SB3 nepenanom norunyeckoro curHana ¢ «0» Ha «1» Ha noboM 13 BXxoaoB
11, 12, 13 nepexnioyaeTcs MMnynbCcHoe npomexytoyHoe pene MO1. MocnepHee, BO3-
[EencTBys Yepes3 CBOW 3aMblKaloLMIA KOHTAKT Ha kaTywky QO01, BK/OYaeT uan oTKIIo-
YaeT COOTBETCTBYIOLLMI BbIXOAHOW KOHTaKT pene Q1, n HanpshkeHne nuTatoLen cetn
MOCTYyNaeT Ha Nlamnbl UM CHUMaeTCsl ¢ HuX. Mpu cpabaTbiBaHNN 3aMbIKAIOLLErO KOH-
TakTa Q01 (cTpoka 6 puc. 9.9) 3anyckaetcs pene BpemeHn TO1, ycTtaBka KOTOPOro
onpenensietT BpeMs, Yepe3 KOTopoe namnbl OyayT OTK/OYEHbI aBTOMATUYECKUN, eCnn
OHW He OblIN OTKIOYEHBbI BPYYHYI0. Pene HacTpamBaeTcsi C BblOEPXKKOW BPEMEHN Ha
3aMblkaHne koHTakta TO1Q1. Mocne ero 3amblkaHWs 3amnyckaeTcs pene BpemMeHu
T02, KOTOPOE HACTPOEHO Ha €OMHWYHbLIA MMNYNbLC npogomkuTensHocTeio 0,5 c. B
TeyeHne 3TOoro BpeMeHu OyaeTt 3aMkHYT KoHTakT T02Q1, 4TO BbI3OBET nepeksove-
HUe npomexyTodHoro pene MO1, oTk/lo4eEHME BbIXOAHOIO KOHTakTa pene Q1 1 Bbl-
K/loYeHe namn.

[ns BknoyeHre namn kHonkon SB4 co Bxopa 14 B 3aaHHble BEYEpHME 4Yachl B
cXxeme UCrnosb3oBaH HegenbHbl Talimep HWO1, B HacTpoiikax napaMeTpoB KOTOPO-
ro HeoOX0AMMO yKa3aTb XenaeMble OHW N Hacbl BKJIOUYEHUS.
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Puc. 9.9. Cxema coeamHeHunin Ne3

Mopsapok BbiNnonHeHUs naGopaTopHoi paboTkl. B nporpamme EASY-SOFT B
pexume Cxema coeauHeHuid cobpaTtb cxemy, npeacTasBneHHylo Ha puc. 9.9. YcTa-
HOBWUTb BbIAEPXXKY BpeMeHn pene TO1 Ha 3ambikaHne koHTakTa 30 ¢, a pene TO2 — Ha
€ANHUYHBIN MMNYNbC NpoaomkuTensHocTeio 0,5 c. MNepenTn B pexum Umutauua. B
naHenn MHCTPYMeHToB BO Bkaake MpuHuun pa6oTtbl I/R ycTaHOBUTL KOHTaKThl 11,
12, 13 kak 3amblkalowme 6e3 dpukcaumm, a KoHTakT 14 — ¢ dukcaumein. LLlenykom no
kHonke Moka3aHue BbIOpaTh B OTKPbIBLLUEMCS MEHIO BbIBOL, HA MHAMKALUMIO BbIXOO0B
pene (Q). OTkpbITb BkNagky Bxogbl 1 1 BkNoUMTL BbiNONHEHME pexrma UmuTtauus.
LLlenkasi nocnepoBaTefibHO MO M300paxeHusM koHTakToB 11, 12, I3 BO Bknagke
Bxopbi |, HabnogaTe B NaHenn CBOWCTB MOCIEA0BATENIbHOCTb M3MEHEHUSI COCTOSI-
HWUIA Bbixoga Q1, KOTOpble COOTBETCTBYIOT BKJIIOYEHMIO M OTKIIOYEHMIO lamn. He no-
[aBas KOMaHA4y Ha OTKIOYEHWe, caoenatb naysy nponomkutensHocTelo 6onee 30 c.
1 Habnopatb, kak cocTosiHue Bbixoga Q1 nepenpet B norndeckuii «0» yepes 30 c.
4YTO COOTBETCTBYET aBTOMATUYECKOMY OTK/IIOHEHMIO Nlamn. BepHyTbes k pexrmy Cxema
coeaAVHEeHUN 1 HaCTPoUTb HepenbHbln Taimep HWO1 Ha xenaemoe Bpems BKIOYE-
HUSI C YY4EeTOM BpemMeHu npoBeneHus nabopaTtopHoi paboTbl. MNepenTn cHoBa B pe-
Xxum Umutaumsa v HabniogaTe BO3MOXHOCTb BKJIOYEHMS NaMm C UCMOSIb30BaHNEM
BbixoAa Q2 npu HaxaTum KHOMKM C N300pakeHNeM KoHTakTa 4.

Mepentn B pexxum KommyHukauusa. lNepeHecTn nporpammy M3 KOMMbOTEPA B
nporpammupyemoe pene. Nepesectn ero B pexum RUN, n, Haxmnmasa kHonkmn SB1 —
SB4, Habniopatb Ha gucnnee pene M3MEHEHUE COCTOSIHUS BXOAOB U BbIXOOOB.
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9.4. JlabopaTopHasa pabota Ne4
«YnpaBseHne nyckomMm m TOpMOXXEHUeM aBurarenen
MOCTOSSHHOIO U NEePeMEeHHOro Toka B PyHKLUN BPEMEHN»

3apaua ynpasneHus. OCyLLECTB/Tb aBTOMATUYECKOE yrnpaBfieHne nyckoM ABu-
raTensi MOCTOSIHHOIO TOKa HE3aBMCUMOIr0 BO3OYXAEHMS UM aCUHXPOHHOIO ABurare-
nem ¢ ®asHbIM POTOPOM C MOCNeAOoBaTENbHBIM LUYHTUPOBAHNEM ABYX CTyMNeHel Oo-
6aBOYHBbIX COMPOTMBAEHMI B LENU poTopa Yepe3 3afjaHHble UHTepBasbl BPEMEHMU.
[Ons octaHOBKM ABuratens MCMNosib30BaTb B TEYEHUE 334aHHOMO BPEMEHU PEXUM
OMHAMWNYECKOrO TOPMOXEHMWSI C OAHOW CTyMeHblo A006aBOYHOrO COMPOTUBIIEHMS.

CocTaB cunoBol 4acTu anekTponpuBoga. Cxema anekTpuyeckas NPUHLLN-
nuanbHas BKIOYEHWS OABUraTesieil NOCTOSHHOMO TOKa HE3aBUCUMOro BO36OYXAEHUS 1
ACMHXPOHHOro apuratens ¢ dasHbIM POTOPOM MPUBEAEHBI COOTBETCTBEHHO Ha PUC.
9.10, a, 6. Mepepn, 3anyckoM ABUraTeNs BPYYHYIO BKIIOYAIOT aBTOMATUYECKUIA BbIKIIIO-
yatenb QF1. Myck noboro 13 asuratenein OCyLLECTBSETCS BK/IIOYEHMEM KOHTaKTopa
KM1. Mpn aTOM Ha4MHaeTCs pa3roH ABuraTens ¢ BBeAeHHbIMU B Lienb 0OMOTKM POTO-
pa aBymsi cTyneHsMu nobaBodHoro peauctopa: R1, R2. Yepes 3agaHHOe BpeMsi KOH-
TakTOM KOHTakTopa KM2 wyHTMpyeTcs nepBasi CTyneHb 00OaBOYHOrO pe3ncTopa, a
3aTeM, Takke 4Yepe3 3aJaHHOE BPEMSsl, KOHTaAKTOM KoHTakTopa KM3 wwyHTupyeTcs
BTOpas ctyneHb R2. [ng AMHaMmMy4eckoro TOPMOXEHMS padMblkaHMeM KoHTakta KM1
obMoTKa sIKopsl ABuUratesis nocTosiHHoro toka (puc. 9.10, a) oTkno4aeTcs OT cetu
NOCTOSIHHOIO TOKa, @ 06MOTKa CTaTopa aCUHXPOHHOro ABuratenst ¢ Ga3HbLIM POTOPOM
OTKJIIo4aeTCcs OT ceTn nepemeHHoro Toka (puc. 9.10, 6). KoHtaktom KM4 obmoTka
AKOps ABUratenss NoCTOSIHHOMO Toka 3amblkaeTcs Ha A00aBouvHbIN pe3nctop R3, a
obMoTKa cTatopa acWHXPOHHOro apuratenst ¢ ¢asHbiM POTOPOM 4Yepe3d A06aBOYHbIV
pesnctop R3 noakniovaeTcs B CETb MOCTOSHHOIO Toka. Yepes3 3agaHHbli MHTepBan
BpeMEHN KOHTakT KM4 pasmblkaeTcs, 1 PeXnUM TOPMOXEHUS 3aKaH4MBaETCS.

v

KM4  R3 KM3 K2
—" KM
+ OR KM R2 |R1
o
M
+ -
oYY Y
Lm1
a 6

Puc. 9.10. Cxema anekTpuyeckas nNpuHUMNManbHas BKIKOYEHUS OBUraTenemn
NOCTOSIHHOIO TOKa HE3aBMCUMOro BO3OYXAEHMWS () U aCMHXPOHHOrO ABWUraTens
c ¢asHbiM poTtopoM (6).
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Cxema nopgkniodeHus. Ha puc. 9.11. noka3aHo NOAKOYEHNE KO BXOAAM pene
EASY kHonok ynpasneHus nyckom SB1 n TopmoxeHnem SB2, a Takxe noakntoyeHne
KaTywek koHTaktopos KM1-KM4 k BbIxogam pene.
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Puc. 9.11. Llenu ynpaBnexusa pene EASY

MepeuyeHb onepaHpoB pene EASY:

Bxogpl: 1 — KOHTPONb COCTOSAHUS KHOMKW nycka aBuratens; 12 — KOHT-
pOJSib COCTOSIHUSI KHOMKM TOPMOXEHUS ABUraTens.

Bbixogbl: Q1- Q4 — BKOYEHME W OTKIIOYEHWE KOHTakTopoB KM1 —
KM4.

Pene Bpemenun: TO1, TO2 onpenensioT BbIOEPXKM BPEMEHU MpU pa-
60Te aBuraTenst ¢ BBEAEHHLIMW B Lienb 0OMOTKM poTopa CTYMEHSIMU [O0-

6aBoy4HOro pesuctopa; T03 — GopMmUpyeT BbIAEPXKY BPEMEHU NpU TOp-
MOXEHWUN OBuratens.
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Cxema coeguvHeHu (nporpamma, puc. 9.12).
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Puc. 9.12. Cxema coeanHeHuin Ned

HaxaTtne kHonknm SB1 npuBoauT K 3aMblkaHuio koHTakTa |01 B cxeme coeamHe-
HUA N YCTAHOBKE B €AMHNYHOE COCTOSIHME KaTyLlku BbixogHoro pene Q01 (ctpoka 1
CcxeMmbl). OTO COOTBETCTBYET 3amMbikaHuio KoHTakTa Q1 (puc. 9.11), nogaye Hanpsxe-
HMA Ha kaTywky KM1, BKIOYEHMIO 3TOr0 KOHTAKTOpPa M Havany pasroHa gsuraTtens.
3ambikaHne koHTakTa Q01 (cTpoka 3 Ha puc. 9.12) 3anyckaeT OTCHET BblOEPXKKUN
BpemMeHn nepsoro pene TO1. Mo ncTeyeHnn BbIOEPXKKN BPEMEHUN 3aMbIKAETCH KOH-
TakT TO1Q1 (cTpoka 4), KoTopbIi 06ecrneymBaeT NePeBO B €AMHNYHOE COCTOSIHUE
Bbixoga Q2, T.e. 3aMblkaHMe 3TOro kKoHTakTa (puc. 9.11), BK/KOYEHME KOHTaKTopa
KM2 n wyHTMpOBaHWe nepBoii CTyneHn no6aBOYHOrO pe3nctopa. 3amblkaHne KOH-
TakTa Q02 (CcTpoKa 5) 3anyckaeT OTCYET BbAEPXKN BpemMeHn BToporo pene T02. Mo
NCTEYEHUM BbIAEPXKKN BPEMEHU 3amblkaeTcs KoHTakT TO02Q1 (cTtpoka 6), KOTopbii
obecneyrBaeT NepeBos B €AMHNYHOE COCTOsIHME Bbixoga Q3, T.e. 3ambikaHMe 3TOro
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KOHTakTa (puc. 9.11), BknoyeHne koHTaktopa KM3 u WyHTMpOBaHME BTOPOW CTyne-
H1 po6aBoYHOro pe3uncTopa. [ns nepesoga ABUraTens B PEXUM TOPMOXEHNS Haxa-
TMEM KHOMKM SB2 3ambikaloT KOHTakThbl 102 B cxeme coegvHeHwin. 3amblkaHne KOH-
TakTa 102 B CTpOKke 2 CxeMbl NPUBOAUT K YCTAHOBKE B HY/IEBOE COCTOSIHME KaTYLUKW
BbIxogHoro pene QO01, T.e. pa3mbikaHMO KOHTakTa Q1 M OTK/IOYEHUIO KOHTaKTOpa
KM1. 3ambikaHme koHTakTa 102 B cTpoke 10 cxembl 3anyckaet pene spemeHn TO3,
KOTOPOE 3amblkaeT cBon KOHTakT TO3Q1 B cTpoke 11 cxembl 1 NEpPeBOANT B €AMNHNY-
HOe cocTosiHMe BbIXOA, penie Q4, yto obecneumBaeT BkIoYeHNe koHTakTopa KM4. Mo
MNCTEYEHUN BbIOEPXKM BpemMeHn KoHTakT TO3Q1 pasmbikaetcs n KoHTakTop KM4 oT-
Knoyaetcs. [ns cbpoca pene BpEMEHM 1 NMOArOTOBKN CXEMbI K HOBOMY LKy pabo-
Tbl MCMONb3YIOTCS KOHTaKTbl Q01 B cTpokax 7-9 Cxembl.

Mopspok BbinosiHeHUs nabopaTopHou paboTtbl. B nporpamme EASY-SOFT B
pexume Cxema coegmHeHuii cobpaTb cxemy, NpeacTaBfeHHyto Ha puc. 9.12. Ycta-
HOBMWTb BbIAEPXKY BPEMEHWN Ha 3aMblkaHne KoHTakTa y pene TO1 3 ¢, a pene T02 — 2
c. Pene TO3 HacTpouTb Ha eAMHUYHBIA UMMYABC NPOAOIKNTENBHOCTLIO 4 C. lNMepeiTn
B pexuMm Umutaumsa. B naHenn nHCTpymeHToB BO Bkiaake MpuHuun pa6otsl I/R
YCTaHOBUTb KOHTaKTbl 6e3 dukcaumm 11 kak 3amblkatoLimii, a 12 kak pasmblKaloLLmiA.
LLlenykom no kHornke Moka3aHue BbIbpaTh B OTKPLIBLLUEMCS MEHIO BbIBO, HA WHAMKA-
umio Bbixonos pene (Q). OTkpbITb Bkaaky Bxoabl | 1 BKNOYMTE BbINOSHEHNE PEXN-
Ma Umutaumsa. LlenkHyB no naobpaxeHuio koHTakTa |1, Bo Bkiagke Bxogbl I,
HabnwpaTb B NaHenn CBOWCTB MOCNEAOBATENbHOCTb M3MEHEHUS COCTOSIHUIA BbIXO-
poB Q1 Q2, Q3, KOoTOpbIE COOTBETCTBYIOT BK/IKOYEHMIO KOHTakTOpoB KM 1, KM2, KM3.
LLlenkHyB no n3obpaxeHuio KoHTakTa |2 HabnoaaTe B NaHenm CBOMCTB OTKIIOYEHME
BbiIxogoB Q1 Q2, Q3 u BkoYeHUE B TeveHne 4 ¢ Bbixoaa Q4 ¢ nocneayowmm oTKIo-
YeHneM.

Mepentn B pexum KoMmmyHukaumsa. NepeHecTn nporpamMmmy M3 KOMMboTepa B
nporpaMmMupyemMoe pese. YCTaHOBUTb pene Ha MnaHenb yrnpasieHns nabopaTopHOro
cTeHAa 1 NoaK/lYnTb ero B COOTBETCTBUM CO CXEMOW, n306paxeHHon Ha puc. 9.11.
ConpoTueneHus peanctopoB R1, R2, R3 ycTaHOBUTL B COOTBETCTBUM C yKasaHMeM
pykoBoamntens 3aHaTuii. lNMepesectn pene B pexum RUN, n, Haxas kHonky SB1, Ha-
6niogaTe NOCNenoBaTENIbHOCTb BKIIOYEHUSI KOHTAKTOPOB, @ no npubopam, yCTaHOB-
NIEHHbIM Ha cTeHae, GUKCUPOBaTb 3HAYEHUE YrNIOBON CKOPOCTM M TOKa poTopa ABu-
ratens, npyv KOTOPbIX MPOUCXOAUT NEPEKIIIOYEHME CTyrNeHel A06aBOYHOro pPe3ncTo-
pa. HaxaB kHonky SB2 HabnoaaTe NpoLecc TOPMOXeHUs apuraTtens, 3adukcmpoBas
no npubopy 3Ha4YeHWe ero YrioBOi CKOPOCTU B MOMEHT OTKJIIOYEHUSI KOHTakTopa
KM4. 1na obecrnevyeHnss oaMHaKoBbIX OPOCKOB TOKa BO BPEMsl NepeKioveHnst cTyne-
Heli NPOBECTM BPYYHYIO C MOMOLLbIO KHOMOK Ha MepenHei naHenu pene AOMNoJHU-
TeNbHYl0 HAaCTPOWKY BblaepXek BpemeHu pesne Bpemenn TO1, TO2. Ona obecneyeHus
OTK/OYEeHMs KoHTakTopa KM4 npu nosHOM OCTaHOBKE ABWUraTtenst BbINOAHUTb A0MON-
HUTENbHYIO HAaCTPOiKY BblAEPXKN BpemeHu pene TO3. Nocne HacTporikn pene Bpe-
MEHW MOBTOPUTL MPOLLECC MyCka WU TOPMOXEHUS ABUraTens.
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9.5. JlabopaTopHasa pa6oTta N2 5
«ABTOMaTN3aUUsa KOHBEMEPHOM JINHUUN»

3apava ynpaBneHusi. KoHBeliep NpuBOANTCS B OBUXKEHME C MOMOLLBIO aCUHX-
poHHoro pguratens M uepes pepyktop P (puc. 9.13). Odetann, Haxopsawmecs Ha
JIeHTEe KOHBeWepa, NepecymTbIBAaOTCS C NOMOLUBIO AaTynka getanen O[] n noctynaiot
B NpuémMHMK no N wTyk. Mocne noctynneHus B npuémMHuk N getanein KoHeenep
OCTaHaBJ/IMBAETCH.

MoBTOPHLIN 3anyCcK KOHBEMepa NPon3BoANTCS BPYYHYIO C MOMOLLLIO KHOMKW. Ecnn
MOTOK AeTanern npekpaTtunca uin sagepxanca Ha t cekyHA, Ha NynbT ynpasieHus
noaaETcs CBETOBOM CUrHan, Muratlowmm ¢ nepmogomMm T CcekyHA,.

Herams El
M —— [
o <o

Puc. 9.13. dyHKuMoHaNbHaa cxemMa KOHBEeNEepHOW NMHUK

CocTtaB cunioBOi YacTu anekTponpueoga. Ha puc. 9.14 npueeneHa anekTpu-
yeckas npuHUunuanbHasi cxema npuBoaa KoHeelepa. [ocne BKIOYeHUs aBToMaTu-
yeckoro Bblkntoyatens QF1 gpuratens M nogknioyaeTcs B ceTb KOHTakTopom KM1,
3TUM Xe KOHTaKTOpOM JBuUraTesb OTK/l0YaeTcs OT CeTu Npu OCTaHOBKE KOHBelepa.

W

<=-_=<

KM1

QM

Puc. 9.14. Cxema anekTpuyeckas npuHUMnuanbHas npueoaa KoHeeliepa
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Cxema nogknioudeHus. Ha puc. 9.15. nokasaHO NogkoyeHne KO BXodam pene
EASY kHonok M n C gns nogayn komaHapl Ha MyCcK M OCTaHOBKY ABUratens u KOHTak-
Ta gatyvka getanen 0. K Beixogam pene noakioyeHa katywka kKoHtaktopa KM1 n
curHanbHas namna HL1.
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Puc. 9.15. Llenn ynpasneHus pene EASY

MepeyeHb onepaHaoB pene EASY:

Bxopgpl: |11 — KOHTPOJIb COCTOSIHUS KHOMKW nycka asuratens; 12 — KOHTPosib COCTO-
SIHWSI KHOMKM OTK/OYEHUs aguratens; |13 — KOHTPOJSIb COCTOSIHMS AaTyvka OeTanen.

Bbixogbl: Q1 — ynpaBneHue BKJIIOYEHMEM U OTKJIIoYeHMEM KoHTakTopa KM1; Q2 -
YNpaBneHne BKIIOYEHMEM U OTKIIIOYEHMEM CUTHANBLHOM namnbl HL1.

Pene Bpemerun: TO1 onpenensieT Bpems t, B Te4eHMe KOTOPOro AonycTUMO Mnpek-
palleHve nocTynneHus aetanei B npuemHuk; T02 — reHepaTtop MUMMyNbCOB ANS Y-
paBfeHns CUrHanbHOM NamMmnown.

Cyetunk CO1 — obecrneymBaeT cyeT KoMYecTBa Aetasieli B napTuu.

Cxema coeauvHeHuii (nporpamma, puc. 9.16).

Haxatune kHonku |1 npuBoauT K 3amMblkaHuio koHTakTa 101 1 nepeeoay B akTUBM-
poBaHHOE COCTOsIHME KaTylkyn mapkepa MO1 (cTtpoka 1), KOTOpbIVi CBOMM 3aMblKaio-
MM KOHTakToM (cTpoka 3) nepeBoamT Bbixod, Q1 B eguHuMyHOe cocTosiHve. OTo
obecneynBaeT 3aMblkaHWe KoHTakTa Q1, BknoyeHue koHTaktopa KM1 un Havano
OBVXXEHUSI AeTanein no NeHTe KoHBenepa, a Takke 3anyck pene spemenn TO1 (cTpo-
ka 6). Cyetumk CO1 BemeT noacyeT konmyecTBa cpabaTbiBaHuin O[] No 3amMbikaHWIO
KoHTakTa 103 (cTpoka 4). Ecnn B TeyeHne Bblaepxku BpemMeHu pene TO1 He 6blino
NnocTynieHns getanein B NpUeMHUK, To KOHTakT 103 (cTpoka 7) He 3amMblkancs 1 pene
TO1 3anyckaeT reHepaTop umnynbcoB TO2 (cTpoka 9). MocnenHwii CBOMM Nepuoam-
4Yecku 3aMblKaloLWLMMCS KOHTaKTOM BKJIlOYaEeT W BbiknioydaeT Bbixon Q2 (ctpoka 10),
obecneyvBasl ynpaBneHvue curHanbHoin namnon. Ecnn xe B Te4eHne BbiOEpXKN Bpe-
MeHu pene TO1 geTanb NocTynaeT B NPUEMHMK, TO 3amblkatoLwmii koHTakT 103 (cTpo-
Ka 7) obecneumBaeT cbpoc pene BpemeHn TO1. Mpn noctynneHnn 5 petanei cyet-
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Puc. 9.16. Cxema coegmnHeHuin Ne5

4k CO1 cBOMM pa3mbiKaloLMM KOHTakTOM (CTpoka 3) cbpacbiBaeT B HOJMb KaTyLLUKY
BbIxogHoro pene Q01, o6ecneynBas oTko4eHe KoHTakTopa KM1 1 0CTaHOBKY KOH-
Benepa.

Mopsiaok BbinonHeHus nabopaTopHoil pa6oTtbl. B nporpamme EASY-SOFT B
pexvme Cxema coeauHeHuii cobpaTb Cxemy, NpeacTaBeHHyto Ha puc. 9.16. Ycra-
HOBUTb BbIAEPXKY BPEMEHWN Ha 3aMblkaHWe KOoHTakTa y pene TO1 B cooTBeTCTBUM C
BapuaHToM 3agaHusa (Tabn. 9.1), gna pene T02 yctaHoBUTL pexum ,Muraiowmin” c
nepviogoMm T (1abn. 9.1). Ona cyetynka C1 ycTaHOBUTb MakcuMMasbHOE 3Ha4eHue
copepxumoro (N no tabn. 9.1), Nnpn KOTOPOM 3aMblkaeTcs ero KoHTakT SH=N.

Mepentn B pexum Umutauma. B naHenu MHCTPYMEHTOB BO Bkiaake MpuHuun
paboTsl I/R ycTaHoBUTL KOHTakThl 11, 13 kak 3ambikalowme 6e3 pukcaumm, a 12 kak
pa3mbikalowmin 6e3 dukcauun. Lllenykom no kHonke MokasaHue BbiOpaTb B OT-
KPbIBLUEMCSI MEHIO BbIBOA, HA MHAMKaumio Beixogos pene (Q). OTkpbITb Bknaaky Bxo-
Abl | 1 BKNOYMTL BbiNONHeHWe pexuma Umutaums. LllenkHyB no nsobpaxeHuto
KoHTakTa |1 BO Bknagke Bxoapl I, HabniogaTe B NaHen I CBOMCTB BKIIOYEHWE BbIXO4a
Q1, KOTOpOe COOTBETCTBYET BKJIIOYEHUIO KOHTakTopa KM1. LllenkHyB no nsobpaxe-
HWIO KOHTakTa I3 maTb pas, HabnopaTe B NaHENn CBOWCTB OTCYTCTBUE WU3MEHEHUs!
cocTosiHug Bbixopa Q2 n oTkntodeHne Boixoga Q1. MOBTOPHBLIM LEenYKkoM no nsobpa-
XEHMI0 KOHTakTa |1 BkNounTh Bbixoad, Q1 1, He 3amMbikas KOHTaKT 13, HabnaaTh Ye-
pe3 yCcTaHOBMIEHHOE BapwaHToM 3agaHus (Tabn. 9.1) BpeMs BO3HMKHOBEHWE Mura-
HUS BbIxoga Q2.
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Mepentn B pexxum KommyHukaumsa. NepeHecTy nporpaMmmy n3 KommnbiloTepa B
nporpammupyemoe perne. Nepesectn ero B pexum RUN, u, Haxnmasa kHonku M, C,
O, HabniogaTb Ha OMcnnee pene U3MeHeHWe COCTOSHUSI BXOOOB U BbIXOOB.

Tabnuua 9.1. BapuaHTbl 3agaHusa kK nabopaTopHoli pabdoTe

Ne 1 2 3 4 5 6 7 8
N wr. 3 5 7 2 4 6 8 6
tC 5 8 10 5 7 8 12 11
TC 1 0.5 0.75 0.3 0.4 0.6 0.5 1

9.6. J1aGopaTopHasa pa6ota Ne 6
«YnpaeneHue rpy3oBbiM NogbEMHUKOM»

3apava ynpasneHus. [oabEMHUK NpefHAa3HAYeH A1 NepeBO3KN rPy30B U CO-
NPOBOXAAKLLMX UX Nogen Mexay ABYMSA YPOBHAMW NMPOU3BOACTBEHHOMO MOMeLLe-
HUs. KabuHa NprMBOANTCS B ABMXEHME aCUHXPOHHBLIM ABuratenemM M yepes mMexaHu-
Yeckylo nepepady: peayktop P, kaHatoBeaywui WKMB, KaHaTHas nogsecka (pwc.
9.17). YacTtb Beca KabuHbl C rpy30M YpPaBHOBELLMBAETCA MPOTUBOBECOM (Ha puc.
9.17. He nokaszaH). YnpasneHue NnoabEMHNUKOM NPON3BOANTLCS U3 KAOWHbLI 1 OT NySIbTOB
yNpaBNeHUs, PaCroNIOXEHHbIX HA 3Taxax. Bbi3oB kabWHbl Ha 3TaX M KOMaHga Myck
NoAalnTCH BPYYHYIO ONepaTtopoM, a OCTaHOBKa MPOM3BOAUTLCH aBTOMATUHECKU Mpu
nogxone kabwuHbl K AaTdmkam BepxHero ypoBHa (ABY) unn HmxHero yposHs (OHY).
[py30BON MOABEMHMK UMEET HEBbLICOKYIO CKOPOCTb MEPEMELLEHNS, MO3ITOMY OCTa-
HOBKa NPOU3BOAUTCS MYTEM OTKIIOYEHUs aABuratensd M v HanoxeHus anektpomar-
HUTHOrO Topmo3a (3MT) Ha ero Ban. py BO3HWKHOBEHUW ABApPUIAHOW CUTyauuun
KabuHa MoXeT ObiTb OCTAHOBMEHA HaxaTuem Ha kHomky “Cton”. Mpun aTOM AONXeH
ObITb NOAAH 3BYKOBOW CUrHan B popMe KOPOTKUX MyAKOB 3a[aHHOM NMPOAOIKUTENb-
HOCTW.

C uenbio onpefeneHns KonnM4ecTsa Noesaok NoobEMHMKA 32 CMEHY U CPELHEro
KONIMYeCTBa BKJIIOYEHWUIM 3NEKTPONpPMBOLA B HYac MPUMEHSIOT CYETUYUK BKJTKOYEHWUN.
[MokasaHme CYETYMKA CHMMAETCS B KOHLE CMEHbI, MOCEe Yero CYETYMK OOHynsieTcs
HaXaTnem Ha KHOMky “COpoc cyéTumka”. OTa KHOMKa AOoMKHA ObiTb 3awmiieHa oT
HECaHKLMOHMPOBAHHOIO Haxatnsa (KHOMkKa uan nepeksnoyatelb C MeXaHUYeCKuUm
3aMKOM).

CocTaB cunoBoit 4yactu. Cxema anekTpuyeckas npuHLMNManbHas anekTponpu-
BOJa NoAbeMHMKA npuBeneHa Ha puc. 9.18. lMepen 3anyckoM ABuratens BPYYHYIO
BKJIIOYAIOT aBTOMaTMyeckuii Bbikmovatens QF1. Myck gsuratens n nogbem BBEPX
OCYLLLECTBNSETCH BKAOYeHneM nyckatend KM1, onyckaHue BHWU3 OCYLLECTBASETCS
npuv BkYeHUn nyckatens KM2.

Cxema nogknioueHus. Ha puc. 9.19. nokasaHo NOAKIOYEHNE KO BXOOaM pene
EASY kHonok: MNB1 — nyck BBepx, MH1 — nyck BHKU3, «CTON» (3TN KHOMKW YCTaHOBME-
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BepxHHii ypoBeHE
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Puc. 9.17. Cxema mexaHnama Puc. 9.18. Cxema anektpuyeckas
NoAbEMHUKA npUHUMNuanbHas npueoaa
NoAbEMHMKA

Hbl B kabuHe), MNB2 — nyck BBepx (yCTaHOBNEHa Ha BepxHeM yposHe), MH2 — nyck
BHM3 (YCTAHOBNEHA HA HWXHEM YpPOBHe). K BbixogaM pesie MoaKoyeHbl NycKaTenn:
ons 3anycka gsurarens seepx n BHu3 KM1, KM2, onga ynpaBneHns anekTpomMarHuT-
HbIM TopMo3oM KMS3, n pene KV1 ong BkAOYEHUS 3BYKOBOrO CUrHana.
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Puc. 9.19. Llenn ynpaBneHus pene EASY
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MepeuyeHb onepaHpoB pene EASY:

Bxogapl: 11, 12 — KOHTPOSIb COCTOSIHNS KHOMOK Mycka BBEPX U BHU3; I3, 14 — KOHT-
PONb COCTOSIHUSI KHOMOK OCT@HOBKW W MOAAYM aBapUMHOro curHana; 15, 16 — KoHT-
pOJib COCTOSIHUS KOHTAKTOB JAaTUYMKOB BEPXHErO U HUXHEro ypoBHel; |9 — Bxop ons

06poca cYyeT4HmKka kKonnyecTtea noe3nok.

Bbixoabl: Q1, Q2 — BkOYEHNE NyckaTesien ang OBUXEHUS NoAbeMHUKa BBEPX 1
BHM3; Q3 — BK/IOYEHME 3NIEKTPOMArHUTHOro Topmosa; Q4 — BkJoYeHue pesne ans

nogayn 3ByKOBOro curHana.

Mapkepbl: MO1, M02 — gna BknoveHus BbixogoB Q1, Q2.
Pene BpemeHn TO1 — reHepaTtop MMNynbCOB ANS yNpaBieHUs nogaden 3ByKoBO-

ro curHana.

Cyetumk CO1 — oBecneymBaeT cYeT KonmyecTsa noesnok.

Cxema coeauHeHui (nporpamma, puc. 9.20).
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Haxatue kHonku MB1 npuBoauT K 3amblkaHuio koHTakta |01 1 cpabatbiBaHUIO
mapkepa MO1 (ctpoka 1), KOTOPbI CBOMM 3aMbIKalOLWKMM KOHTAKTOM (CTpoka 5) ne-
peBoaMT KaTyLKy BbixogHoro pene Q01 B eanHuyYHoe coctosiHne. 3To obecneynsaet
3amMmblkaHue KoHTakTa Q1 pene, BkmoveHne koHTaktopa KM1 n Havano asuxeHus
rnogbemMHuka Beepx. AHanorMyHbIM 06pa3om, HaxaTtne kHonku MH1 (ctpoka 3) obec-
neumeaeT BKoYeHMe KoHTakTopa KM2 n asmxeHue BHM3 (CTpoka 6). 3amblkaHue
no6oro 13 koHTaktoB Q1 nnnm Q2 NprMBOAMT Takxe, BO-NEPBbIX, K aKTBUPOBAHHOMY
cocTosiHuio kaTywkn QO3 (ctpokm 7, 8), cpabatbiBaHMio koHTakTopa KM3, obecne-
ynBatoLLero BkioyeHne IMT, KOTopbli 0cBOOOXAAET Bas ABUraTesns, a BO-BTOPbIX, -
K YBEJIMYEHUIO HA eamHuLy coaepxmmoro cyetdnka CO1 ymcna BKIKOYEHUA NOOBEM-
Huka (ctpoku 11, 12). HaxaTtne kHonkm «Cton» pasmblkaeT KOHTakTbl 103 B uensx
katywek Q01 n Q02 (cTpokn 5, 6), 4TO NPUBOAUT K OTK/IOYEHMIO KOHTakToB Q1, Q2
n Q8 n koHTakTopoB KM1, KM2, KM3, nocnenHee obecrneunBaeT HanoxeHve SMT
Ha Ban asuratens. AHanornyHbiM o6pa3oM npekpalleHWe ABWXEHUS NogbeMHMKa
obecneunBaeTcs nNpu cpabaTtbiBaHMM gatdmkos ABY n JHY, koTopoe BeaeT K pa3Mbl-
KaHuo koHTakToB 105, 106 (ctpoku 5, 6). Haxatne kHonku «CurHan» obecrneynsaet
3amMblkaHne koHTakTa 104 (cTpoka 9) 1 3anyck pene BpemeHun TO1, koTopoe nepuno-
OMYECKN 3aMblkaeT CBOW KOHTaKT (cTpoka 10) U akTMBMPYET KaTylliKy BbIXOOHOIrO
pene Q04, noaxnoyasn pene KV1 gns nogayn 3ByKOBOrO CUrHana.

Mopsapok BbinonHeHUs nabopaTtopHoit pa6oTbl. B nporpamme EASY-SOFT B
pexunme Cxema coepuHeHuit cobpaTtb cxeMy, npencrtaBneHHylo Ha puc. 9.20. YcTa-
HOBUTb pene TO1 ycTtaHoBUTL pexum ,Muratowmin” ¢ nepuoaom 2 c.

Mepentn B pexum Umutaumua. B naHenn nMHCTpymMeHTOB BO Bknagke MpuHumn
pa6oTbl I/R ycTaHoBUTL KOHTakTbl 11, 12, 14, 19 kak 3ambikalowme 6e3 dpukcaumm, a
13, 15, 16 — kak pa3mbikalowwme. LLlenykom no kHorke Moka3aHue BbiIOpaTb B OTKPbIB-
LIEMCSI MEHIO BbIBOJ, HA MHAMKALMIO BbixoaoB pesne (Q). OTkpbITb Bknaaky Bxoabl | n
BKJIOYUTL BbINONHeHNE pexuma Umutaums. Lenkas no n3obpakeHnsiM KOHTakToOB
BO BKnaake Bxopgpl |, Habnopatb B naHenu CBOWCTB BK/IKOYEHUE U BbIKIIIOYEHNE Bbl-
xopoB Q1 — Q4 n npoaHann3npoBaTb UX COOTBETCTBUE OXUOAEMOMY PEXUMY pabo-
Tbl NOABEMHUKA.

Mepentn B pexum KommyHukaumsa. NepeHecTtn nporpamMmmy M3 KomMnbloTepa B
nporpammupyemoe pene. lNepesectn ero B pexum RUN, n, Haxmnmas KHOMKK ynpas-
NeHns pexunmom paboTbl NogbeMHUKa, HabnaatTb Ha AUCMNEE pesle U3MEHEHWE
COCTOSIHMSI BXOL0B U BbIXOA0B.

9.7. JlaGopaTtopHas pabota Ne7
«Cucrema ynpaeneHus wnaré6aymMmomM Ha NaaTHOW aBTOCTOSIHKE»

3apauya ynpaeneHus. Heobxoommo cospaTb aBTOMATU3UPOBAHHYIO CUCTEMY
KOHTPOJIS 3aHATOCTU aBTOCTOSIHKM W YrpaBieHus noagbeMoM Lwnarbayma npu Bbes-
ne. MalwvHbl MOryT Bbe3XaTb B aBTOCTOSIHKY TOJIbKO MPW YCOBUM, YTO B HEW eCTb
el ceoboaHble MecTa. COCTOsSIHME 3aHATOCTU CTOSIHKM COOOLLAeTcss BOOAUTENSM C
NMOMOLLIO cuUrHanbHoro Tabno “3aHaTo/CBo60oaHO”. Mpu paspelleHn Bbe3aa war-
6ayM nogHMMaeTcs.

JocTyn B aBTONapK KOHTPONMPYETCS C MOMOLLbIO YCTPOMCTBA CHUTBIBAHUS Miac-
TUKOBbIX KapT. Ecnn kapToyka pacno3HaHa, KOHTakT S3 3amblkaeTcs. Korga TpaHc-
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NOPTHOE CPEACTBO MOKNAAET MapK, 3aMbIKAETCS KOHTAKT S2 ¢ MOMOLLbIO MHOYKLMOH-
HOW KaTyLUKWM YCTaHOBJIEHHOW MOA NMOBEPXHOCTHLIO 3EMJIN.

CurHanbHoe Tabno Ha KOHTPOSILHOM MyHKTE OO/MKHO BblaaBaTb coodweHne “CTosiH-
Ka 3aHaTa”, NPy Nogave HanpskeHs Ha KaTywky pene KV1, B npoTMeBHOM cnyyae ¢op-
mupyeTtcs coobueHre “CtosiHka cBoboaHa”. LLnarbaym oTkpbiBaeTCs, €Cnv Ha Mnycka-
Tenb KM1 nogaétca HanpsiXeHre B TEYEHUE 2 C, M aBTOMATUYECKM 3aKPbIBAETCS, KOraa
npoeaeT TPaHCrNopTHOE CPEeACTBO WM MO MPOLUECTBMN YCTAHOBIEHHOrO BPEMEHM.

Bbesxatolpme 1 Bble3xaloLlme TpaHCNOPTHbIE CPeacTBa AOMKHbI MOACHUTbI-
BaTbCs C nomolublo pene “EASY”. Heobxoammo obecneyunts BO3MOXHOCTb YCTaHOB-
kn B pene “EASY” mMakCuUManbHOro KOJMYeCcTBa TPAHCMOPTHbIX CPEeAcTB, KOTOPbIM
pas3peLLeHo NpunapkoBaTbCs Ha CTosiHKe. [Ans cOpoca CYETYMKA KONMYECTBa aBTo-
Mobuneit B HOMb MCMNOJb3yeTcs KHomnka S5.

Cnyxalmin aBTOCTOSIHKW, KPOME 3TOr0, AO/MKEH MMETb BO3MOXHOCTb OTKPbITh
wnarbaym, Ncnonb3yst KHOMKy S4, He3aBMCKMMO OT TOro 3arnoJsiHeEHa CTOSIHKA WAN HET.
LLInar6aym Takke MOXHO OTKPbITb C MOMOLLBIO KHOMKN P2 (BepXHss KHOMKa ynpaese-
HMS KYpPCOpPOM) ynpaBnsiowen naHenn “EASY”.

Cb6oit B cUCTEME CUMHANN3MPYETCs C MOMOLLbIO Muratowen namnodkm Hi,
npu 3aMblKaHUK KOHTakKTa nHamkatTopa cbos S1i

Cxema nogkniodeHus. Ha puc. 9.21. nokasaHO NOAKIOYEHNE KO BXOAAM pene
EASY cneayowmx KoHTakToB: S1 — nHamkatop cbos wnarbayma; S2 — KOHTaKT WH-
OYKUMOHHOWN KaTywkn; S3 — KOHTaKT YCTPOMCTBA YTEHMS MNACTUKOBbLIX KapToyek; S4
— KHOMKa OTKPbITUS wWwnarbayma; S5 — kHonka cbpoca cuyétumka. K Bbixogam pene
noAaK/loyeH nyckatenb A4S 3anycka Asuratens nogbema wnarbayma KM1, pene KV1
Ons ynpaefieHus gucnneem coctosiHus “3aHaTto/CeobogHo”; H1 — uHaukaTtopHas
namna cbos.

SF1
+24 B
. I51 Lz Is:i E- Tsa Q%TSS
o I W P 9@%
S D T A
+24 00 M 12 B 4 B
EASY
o1 Qz Q3
o oy —
SF2

~. 220B End1 KV1 @ H1
o—

Puc. 9.21. Uenn ynpasnenns pene EASY

MepeyeHb onepaHaoB pene EASY:

Bxopgpl: 11 — 15 KOHTPONb COCTOSIHUS KOHTakToB S1 — S5;

Bobixogbl: Q1— Q3 — BkIOYEHWE U OTKIIOYEHNE COOTBETCTBEHHO nyckaTtens KM1
nogbema wnarbayma, pene KV1 ynpaBneHus oucnneem COCTOSHUSI CTOSIHKU U UHOM-
KaTopHOM Nnamnbl H1.
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Pene BpemeHu: TO1- dopmMmpyeT BbIAEPXKN BPEMEHU AN paboThl ABUraTens
nogbemMa wnarbayma; TO2 — reHepaTop UMMNYALCOB OJ1K1 YNPaBNeHUs MHAMKATOPHOM
namnomn.

Cxema coeauHeHul (nNporpamma, puc. 9.22). K 3anycky pene BpemeHun TO1
npuMBOOUT 3amblkaHne koHTakToB pene 103, 104, o6ycnoBneHHOe COOTBETCTBYIOLLMM
3aMblKaHWEM KOHTaKTOB MHAYKLMOHHOW KaTyLIKW S2, cCHMTbIBaTENS NNAaCTUKOBOW KapThbl
S3, KHOMKW AEeXypHOro S4, a Takke Haxatme KHOMku P2 Ha naHenu ynpaeneHus
pene (ctpokn 1-4). Pene TO1 3amblkaeT Ha 2 C. CBOWM KOHTaKT (CTpoka 5) n nepeso-
OUT B eOVHUYHOE COCTOsIHME KaTyLLKy BbixogHoro pene Q01, 4yto obecneynBaeT BKO-
yeHue nyckatens KM1 v geuratensa nogbema wnaréayma. Cuetunk CO1 yncna aBTo-
mobuneii paboTaeT crnenylowmm obpa3oM. HanpaeneHve cyeta onpenensieTcs coc-
TOosHMEM KoHTakTa 102 (cTpoka 7), KOTOpOe OnpenenseTcs MHAYKTUBHLIM OATYMKOM
Bble3ga aBToMobuns. Korga KOHTaKT pa3oMKHYT, CcHeTYMK paboTaeT B PeEXMME Co-
XEHUSI, KOraa 3aMkHYT — B pexume BbliuTaHus. MNpu Bbe3ne aBToMoOUNsS Ha CTOSH-
KY 3aMbIKaeTCsl KOHTaKT YCTPONCTBA YTEHMWS! MAaCcTUKOBOW KapTbl, @ BMECTE C HUM U
koHTakT |03 cxembl coeamHeHni (cTpoka 9), conepxmnmoe cyetynka CO1 ysennymea-
etcs Ha 1. Mpu Bble3e aBTOMOOMAA CO CTOSIHKM 3aMbIKAeTCS KOHTaKT MHAYKTUBHOIO
[aTyMka, a BMECTe C HUM U KOHTakT 102 cxemMbl coeguHeHui (cTpoka 8), cooepxu-
moe cyeTymka CO1 ymeHbluaeTcs Ha 1. ECnm cTosiHKa NosiHa U aBTOMOOUN MPUHSATL
He MOXeT, TO 3aMblkaeTcsl KOHTakT cyetynka CO1 (ctpoka 10), KOTOPLIA aKTUBU3N-
pyeT Bbixoa, Q2, BKOYaOWMIA curHan Ha Tabno «CtosHka 3aHaTa». [pu Henonaakax
B paiioHe wnarbayma 3amMbikaeTcs KoHTakT 101, oH 3anyckaeT pene BpemeHn T02 B
pexvme reHepaTopa UMMYNIbCOB, KOHTAKT pene yrnpaBnsieT COCTOsHMEM Bbixoga Q3 ¢
MHOMKaToOpHOM namnon (ctpokn 11, 12).

Mopsaok BbiNnonHeHus nabopaTtopHou paboTbl. B nporpamme EASY-SOFT B
pexnme Cxema coepmuHeHmid cobpaTtb cxemy, NpeacTaBiieHHyto Ha puc. 9.22. Ha-
cTpouTb pene TO1 Ha eanHUYHBIA UMNYNBC NPOAOIKUTENBHOCTLIO 2 C., a ONs pene
TO2 yctaHoBUTL pexum ,Muralowmin” ¢ nepmogom 1 ¢. Onsa cyetymka CO1 yctaHo-
BUTb MakKCMMasnbHOe 3HavyeHne ero cogepxmmoro SH = 20.

Mepertn B pexxum Umutauma. B naHenn mHcTpymeHTOB BO BKiagke MpuHumn
pab6oTbl I/R ycTaHOBUTb KOHTaKTbl |1 - I5 kak 3ambikatowwme 6e3 dukcaumm. LLienykom
no kHorke Moka3aHue BbiOPaTb B OTKPbIBLUEMCS MEHIO BbIBO, HA MHAMKALMIO BbIXO-
nos pene (Q). OTkpbITb BkIagky Bxoapl | v BKIOUMTL BbiNOsHEHWE pexvva UmuTa-
ums. LLenkas no naobpaxeHnsm kKoHTakToB |1 - I5 BO Bkriagke Bxogbl I, Habnooatb
B MaHenu CBOWCTB BK/OYEHME U BblKJItoYeHMe BbixogoB Q1 — Q3 1 npoaHannanposatb
MX COOTBETCTBME OXUOAEMOMY PeXMMy paboThbl Wwnarbayma v CTOSHKM.

MepenTtn B pexunm KommyHukaums. NepeHecTn nporpaMmmy M3 KOMnboTepa B
nporpammupyemoe pene. Nepesectn ero B pexum RUN, 1, Haxumas KHOMKW yn-
paBneHus pexmnmoM paboTbl CTOSIHKM, HabnaaTb Ha OUCMNEe pene U3MEHeHue
COCTOSIHUSI BXOZIOB W BbIXOLOB.
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Puc. 9.22. Cxema coegmHeHnin Ne7

9.8. Jl1aGopaTopHas padboTta N8
«PopMupoBaHMe no 3agaHHOMY 3aKOHY BO BpeMeHU
aHaNoroBOro CurHasa 3agaHus CKOpocTu Ons
peryimpyemMoro aneKTponpusoga»

3apava ynpaBneHus. HeobxoaMmo peann3oBaTb UMKINYECKOE U3MEHEHUE BO
BPeMeHN no rpacduky, n306paxeHHOMY Ha puc. 9.23, curHana Hanps>KeHUsl MOCTOsH-
HOro TOKa, 3aJaloLlero CKOpPOCTb 3MIEKTPONPMBOAA MO CUCTEME «rnpeobpasoBaTenb
YaCTOTbl — ACMHXPOHHbIV ABuraTenb». Heobxoommo obecneynTb Ha NMepBOM 3Tane
LUMKNa BpaLleHve ABuratensl ¢ 3aaBaemMoli CKOPOCTbIO B OfIHY CTOPOHY, a Ha BTOPOM
3Tane umkia — B NPOTMBOMOIOXHYIO CTOPOHY.
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Puc. 9.23. Npaduk curHana 3agaHms CKOPOCTW 3nekTponpueoaa

CocTtaB cunoBoii YacTu npuBoaa. NpeobpasoBartesib YacToThl MY BkIOYEH B
TpexdasHylo ceTb NEPEMEHHOro Toka 1 NuTaeT 06MOTKY cTaTopa aCUHXPOHHOIO ABU-
ratens M1 (puc. 9.24). CkopocTb ABUratens N3MeHsIeTcs OT HyNs OO MakCUManbHO-
ro 3Ha4yeHns Npu U3MEHEeHUW Ha aHanoroBom Bxode ynpasneHusa MY curHana U 3a-
paHus ckopocTtu oT 0 go 10 B. HanpasneHuve BpalleHus Bana apurartens onpenens-
eTcst 3HaveHvem curHanoB D1 n D2 Ha norudeckux Bxopax ynpasneHus MY. MNpu
D1=1 obecneynBaeTcs BpaLleHMe No 4acoBOl cTpesike, a npu D2=1 — npoTuB Yaco-
BOW CTPENKN.
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Puc. 9.24. ®dyHkumoHanbHas cxema aieKkTponpuBoaa

Cxema nopgknioyeHus. Ha puc. 9.25. nokasaHo noaknoyeHne ko Bxoay |11 pene
EASY kHonkn ¢ dukcaumerr SB1 gna ynpasneHus pabotoi asuratens. CurHan 3aga-
HUs1 ckopocTu apuratens U ¢popmupyeTcs Ha aHafloroBOM BbIXOAE Pene, a CUrHanbl
D1 n D2, onpegensiowme HanpaefieHWe BPaLLEHUs OBUraTensl, — Ha [OUCKPETHbIX
BbIxogax Q1, Q2.
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Puc. 9.25. Uenu ynpaeneHus pene EASY
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MepeuyeHb onepaHpoB pene EASY: |1 — BXofO, KOHTPONS COCTOSIHUS KHOMKW
nycka; TO1 — reHepaTop TakToBbIX MMNynbcoB; CO1, C02, CO3 — cyeTymkm nmMmnynb-
coB; T02, TO3 — pene BpemeHu, onpeaensowme BpeMs paboT asuratens ¢ HU3Kon u
BbICOKOV YCTaHOBMBLUMMUCS CkopocTamu (t, - t, u t, - t, Ha puc. 9.23).

Cxema coeguHeHui (nporpamma, puc. 9.26). MNMpu Haxatum kHornkmn SB1 3ambl-
KaeTcs BXOAHOM KOHTaKT 101 1 3anyckaeTcs reHepaTop TakToBbiX MMnynbcoB TO1, oH
nepuoanyeckn 3amblkaeT 1 pasmbikaeT cBor koHTakT TO1Q1(cTpoka 2). Konnyectso
MMMNYNbCOB noacunTbiBaeTca cyetdymkamm CO1, C02, CO3. BbiIxogHOM KOA CHETYMKA
CO1 npeobpasyeTcs B HaMnpsiXXeHMe NOCTOSIHHOro Toka W MOCTyrnaeT Ha aHasioroBbli
BbIxod, pene QA. B TeyeHune BpemeHn t1 - 2 ymucneHHoe 3HaveHue BbIXOOAHOro Koaa
cYeTyMka BO3pacTaeT, a HanpsikeHve Ha Bbixoge QA yeennymsaetcs. Cuetumku CO2
1 CO3 BbINOMHAT GYHKUMM ONPEAENEHNS 3HAYEHNI NPOMEXYTOYHOM U Makcumasb-
HOI ckopocTen gsuratens. MNpu nogcyete cyetynkom CO2 onpeneneHHoro Konmye-
cTBa MMNyNbCos, Hanpumep N =500, 3ambikaetcsa ero koHTakT CO20F (cTpoka 5) u
3anyckaetcs pene BpemeHn T02. KoHTakT TO2Q1 B Lenn cH4eTYnKoB (CTpokKa 2) pas-
MbIKAeTCs Ha 3agaHHoe Bpems, cdetdnkn CO1, CO2, CO3 oTknoyaloTcs OT reHepa-
Topa TO1 v npekpalialoT NoacyeT MMMyAbLCOB Ha Bpems nay3bl oT t2 oo t3 (puc.
9.23), npu aTOM_HanpsixeHne Ha Bbixode QA ocTaeTcsl HeM3MeHHbIM. o OkoHYaHUK
nay3bl KOHTakT TO2Q1 BHOBb 3aMbIKAETCH, M CHETYMKM MPOAOKAIOT MOACHET UM-
nynbCOB, NPV 3TOM NMPOAOKAETCSH HapacTaHWe HaMnpPsKEHUSI HA aHaNoroBOM BbIXO4e
pene (nHtepean spemenun ot t3 po t4). Cyetunk CO3, HacTpanBaeTCcsa Ha 3aMblkaHVe
KOHTaKTa Mpv  KOJIMYECTBE MOACHUTAHHLIX MMMYbLCOB, HANPUMeEp, BABOE OOJbLUEM,
yem cuyetunk C02. 3ambikaHne koHTakta CO30F (cTpoka 6) cOpacbiBaeT CYETYMKU
C02 n CO3 B HONMb, YCTaHABNMBAET BO BKJIIOYEHHOE COCTOSHME KaTYLUKYy MPOMEXY-
To4yHoro pene M0O1 n 3anyckaet pene BpemeHn TO3, a Takxe (cTpoka 12) ysennymsa-
eT copgepxumoe cyetdmkoB C04, C05. Pene TO3 pa3mbikaeT Ha 3agaHHoOe Bpemsi (OT
t4 po t5) ceoi koHTakT TO3Q1 B Lenn KaTylwek CYHETYMKOB (CTpoKa 2), Npekpaluas
noAcyYeT MMM UMMYSIbCOB reHepartopa u obecneynBas paboTy Asuratensl B yCTaHo-
BMBLLUEMCS PEXMME C MaKCUMasbHOM CKOPOCTbIO. 3aMblkaHne koHTakta MO1 (cTpo-
ka 10) nepesoauT cyeTynk CO1 13 pexurma CnoxXeHus B peXnm BblYUTaHUS, U Nocne
3amblkaHms koHTakTa TO3Q1 (cTtpoka 2) copgepxmmoe cyetdnka CO1 ByneTr ymeHb-
LaTbCs, 4TO OBYCNOBUT CHWXEHWE HanpsikeHue Ha Bbixoge QA (MHTepBan BpeEMEHU
oT t5 0o 16). B uunkie cHMXeHus1 CKopocTn paboTa CxemMbl aHanormyHa PaccMoTPEH-
HOI Bbile, C TEM OTIMYMEM, YTO Bblaepxka BpemeHn pene TO3 onpenenset Bpems,
B TEYEeHMe KOTOPOoro ABuratenb OyaeT ocTaHOBJMEH (MHTepBan BpemeHn ot 0 go t1).
Bo Bpems octaHoBKM cogepxumoe cyeTtdmka CO3 paBHO Hynto, n koHTaktom CO1ZE
(ctpoka 11) cbpacbiBaeTca mapkep MO1, KOTOpbI pa3mblkaHMEM CBOEro KOHTaKTa
(ctpoka 10) nepeBoant cyetymk CO1 BHOBb B pexuMm croxeHus. Cuetunkmn C04, CO5
obecneynBaloT yrnpaBfieHNe PEBEPCOM ABuraTens. B TeyeHve upkna n3amMeHeHusl cur-
Hana 3agaHust NpyY OJHOM HanpasBfieHWUU BpalleHVs ABuratensi NpoucxoamT [Ba 3a-
MblkaHust koHTakta CO30F (cTtpoka 12), nocne atoro cyetynk C04 pa3mblkaeT CBOW
KOHTaKkT (cTpoka 14) n oTknoyaeT Bbixod Q1, a 3ambikaowmm koHTaktom CO40F
(cTpoka 15) BkoyaeT Bbixon Q2. 3TuMm obecneyrBaeTcs peBepC ABuratens B cre-
ayioLlem umkne pabotsl. MNocne yeTbipex 3aMblkaHuii  koHTakTa CO30F cyeTtumk C05
3amMblkaeT cBoii koHTakT CO50F (ctpoka 16), cOpacbiBaeT B HOMb cyeTdnkn CO04,
CO05, nocne yero Bko4aetcs Bbixod Q1 M UMKA M3MEHEHMS CKOPOCTW ABuUratens
NMOBTOPSIETCS MPU MHOM HanpasBieHUN BpaLLEHUS.
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B Moeller

Mopaaok BbinonHeHus nabopaTopHoi pab6oTel. B nporpamme EASY-SOFT B
pexnme Cxema coeauHeHuii cobpaTb cxeMy, nNpeactaBiieHHy0 Ha puc. 9.26. Ha-
cTpouTb pexum pene TO1 «Murawowmins ¢ nepuoaom cnenosanHns nmnynscos 0,01 c.
Pene T02, TO3 HacTpoUTb Ha €AMHUYHBLIA UMMYNbLC NMPOAOIKUTENBHOCTLIO 5¢C. [na
cyeTunkoB CO02. CO3 ycTaHOBUTb BEpXHME 3HAYEHUs ux copgepxumoro SH cooTBeT-
ctBeHHOo 500 n 1000, a ana cuyetumkoB C04, CO5 — coOoTBETCTBEHHO 2 1 4. YCTaHo-
BUTb OTOOpaxeHne cogepxumoro cyetumkos C02, C03, C04, CO5 B mapkep-cnoBax
MW2, MW3, MW4, MW5, a C01 — Ha aHanoroeom Bbixode QA1.
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Mepentn B pexxum Umutauma. B naHenn nHCTpymeHToB BO Bknagke MpuHUuun
pa6oTbl I/R ycTaHOBUTL KOHTAKT |1 Kak 3ambikalowmii ¢ dpukcaumein. LLenykom no
kHonke Moka3aHue BbiOpaTh B OTKPbIBLUEMCS MEHIO BbIBOJ, HA MHANKALMIO aHanoro-
BOro Bbixoga pene (QA). OTkpbITb BKNaaky Bxoapl | 1 BKNOYNTE BbINOSIHEHNE PEXN-
Ma Umutaums. LLenkHyB no naobpaxeHnto koHTakTa |1, Bo Bknaake Bxogpl I, Hab-
niofaTth B NaHeNM CBOWCTB NMOC/IEA0BATENIbHOCTb N3MEHEHUSI HANPSXKEHUS HA aHaso-
roBoM Bbixofe. 3aTem BO Bkiaake MokasaHue BbiOpaTh BbIBOA HA MHONKALMIO OAMCK-
peTHbIX BbIXOAOB pene (Q) u B crnepyowem Lukne paboTtbl Habnioaate N3MEHEHVE
cocTosiHMS KoHTakToB Q1, Q2.

Mepentn B pexum KoMmmyHukaumsa. NepeHecTn nporpamMmmy M3 KOMMbOTEpa B
nporpaMmMmypyemMoe pese. YCTaHOBUTb pene Ha MnaHenb yrnpasieHns nabopaTopHOro
cTeHZa 1 NoaKlYnTb ero B COOTBETCTBUN CO CXEMOW, n306paxeHHoW Ha puc. 9.25.
Mepesectn pene B pexum RUN, 1, Haxae kHonky SB1, Habniogatb Ha BONbLTMETPE,
YCTaHOBNIEHHOM Ha CTeHAE, U3MEHEHNE BO BPEMEHUW 3HAYEHUSI HAMPSXKEHUS 3aJaHus
YrNI0BOI CKOPOCTU ABuratens, a Ha agucniiee pene — U3MeHeHNe COCTOSIHMS BbIXOLO0B
npwv peeepce ABuraTens.

9.9. JlaGopaTopHasa pa6ota Ne 9
«VnpaBneHMe nocinepoBpaTtesibHbiIM MJiaBHbIM NMYCKOM
ABYX aCUHXPOHHbIX ABUrartenemn
OT OgHOro npeoGpasoBaTesia 4aCTOTbI»

3apauya ynpaBneHusi. OcyLlecTBUTb NOCNenoBaTeNbHbIA MNaBHbIA MyCcK ABYX
ACMHXPOHHBIX ABUratenein ¢ KopoTko3aMKHYTbIM POTOPOM OT Npeobpal3oBartens vac-
ToThl (MY) c nocneayloWMM NepeknoyeHneM obMOTKM cTaTtopa Kaxaoro Apurarens
Ha nuTaHWe oT ceTu. Kaxaplil asuratess Heo6XoaAMMO pas3orHaTe A0 HOMWHASIbHOWN
CKOPOCTU B TeYeHUE 5 cekyHA, npu nogade Ha BxoA MY nnHenHo Bo3pacTatolero BO
BpeMeHu HanpsixeHus ynpasnenus oT 0 go 10B. 3atem pgsuratenb OOMKEH ObiTb
OTKJIIOYEH OT Npeobpas3oBaTtesnisl YacToTbl M MOAKIIIOYEH K MPOMBILLIIEHHON CEeTU ne-
pemeHHoro Hanpspkenms 380 B. Pa3roH BToporo gsurarens OOJ/KEH Ha4yaTbCs Yepes
1 Cc nocne OKOH4aHWA pa3roHa NepBoro ABUratens u ero NepekioYeHns Ha nuTaHue
OT CeTu.

CocTaB cunoBoW 4acTu anekrponpusoga. Ha puc. 9.27 npusegeHa dyHkumo-
HaNlbHasi cxema BCEWN CUCTEMbI.

oo

L]
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Puc. 9.27. dyHkumoHanbHas cxema BKIlOYeHus asurateneit n MY
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KonTtakTopbl KM1, KM3 noakntovatot asuratenn M1, M2 k Bbixogy M4, a KoHTak-
Topbl KM2, KM4 nepekntoyaloT 06MOTKM CTaTOPOB 3TUX OBUratenieil Ha nutaHue ot
ceTu.

Cxema nogkniodeHns. Ha puc. 9.28. nokadaHo nogkniodeHne ko sxoay |1 pene
EASY kHonkn SB1 gns nogaym komaHgpl Ha nNyck asurarenen. CurHan 3agaHms cko-
pocTu asuratens GopmMupyeTcsa Ha aHasloroBoM Beixoge pene QA. YnpasneHue BKO-
YEHMEM W OTKIIIOYEHNEM KOHTakTopoB KM1-KM4 ocyLLecTBnSeTCs KOHTakTamMu OUCK-
peTHbIX BbixogoB Q1, Q2, Q3, Q4. Ha puc. 9.29 npuBeneHa BpeMeHHas guarpamma
BbIXOOHbIX CUrHanoB pene EASY, koTopoe peanndyeT NOCTaBNEHHYIO 3aJa4vy ynpas-
neHus.

SF1 5B1
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Puc. 9.28 . Llenu ynpaBnexus pene EASY

MepeuyeHb onepaHpoB pene EASY: |1 — BXxoO KOHTPOMS COCTOSIHUS KHOMKMU
nycka; TO1 — reHepaTop TakToBbIX UMMNyNbCcoB; CO1 — cHETYMK UMMYNILCOB reHepaTo-
pa; CO2- cuyeTymk UMKIOB pasroHa asurarenen; T02 — pene BpeMeHu, onpenensio-
wme spemsa naysbl t; MO1 — mapkep anga sanycka pene T02; M02 -MO0S — mapkepel,
obecrneyvBaloLLme BkIoYeHe BbixofoB Q1 — Q4; AR01 - apudmeTtndeckuin 610k
ONs MaclUTabupoBaHUS HaMPsSXXeHUs Ha aHaIOrOBOM BbIXOZE.

QA
WB[ A A

1o, ty t

Puc. 9.29 . BpeMeHHaa guarpamma BbIXOOHbLIX CUIHanoB pese
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Cxema coeauHeHui (nporpamma, puc. 9.30). Mpn HaxaTum kHonkn SB1 3ambl-
KaeTcs BXxogHon KOHTakT 101, KOTOpbI 3anyckaeT reHepaTtop umnynscos TO1.

OTU UMNYNbCbl UCMONL3YIOTCS APYrMMIN YCTPOMCTBAMU CXEMbI AJ1 OTCHETA Bpe-
MEHHbIX MHTEPBANIOB U GOPMUPOBAHUS HAMPSKEHUSI HA aHaNOrOBOM BbIXOAE.

OOHOBPEMEHHO C 3amnyCckoM pesie B eAUHUYHOE COCTOSIHWE YCTaHaBNMBaeTCs Map-
kep M02 (cTpoka 2), KOTOpbIAi CBOMM KOHTakTOM (CTpoka 14) akTMBMPYET KaTyLUKy
QO01, yTo obecneynBaeT 3amblkaHNE BbIXOOAHOrO KOHTakTa Q1 u nNoaknoYeHne KOoH-
Taktopom KM1 gsuratena M1 k MY.

CuéTtumk CO1 cuutaet mmnynbcobl reHepatopa TO1, a apudmeTnyeckoe ycTpomn-
ctBo ARO1 (cTpoka 4) YMHOXAaEeT YNC/IOBOE 3HAYEHME KOJA CHETYMKA Ha 3a4aHHYylo
KOHCTaHTY A1 NOJIYYEHUS Ha aHanoroBom Bbixoge QA1 MPOMOpPLMOHANLHOrO 3Have-
HUS HaNpPsXeHWs.

Korpga CO1 oTcumTaeTt 3agaHHOE KONMYECTBO MMIMYJIbCOB, COOTBETCTBYIOLLIEE BpE-
menn t, (puc. 9.29), sambikaetca ero koHTakt CO10F (cTpoka 5), oH cbpaceiBaeT B
HOMb cYeTyYnk 1 mapkep MO02 (cTpoka 7), BCNeacTBue Yero pa3mblkaeTcs KOHTakT Q1
n peuratens M1 otkntoyarcs ot MY, YctaHaBnmBaeTcs B eAMHUYHOE COCTOSIHNME Map-
kep M04 n 3amblkaeTcs BbIxogHOM KoHTakT Q2 (cTpoka 16), 4To o6ecneyrBaeT BKIO-
yeHne koHtakTopa KM2 n nepeknioyerHne geuratens M1 Ha nutaHue ot cetn. OcTa-
HaBnmBaeTcsa pene TO1 (ctpoka 5), Bknovaetcs mapkep MO1 (ctpoka 6), KOTOpbIn
3anyckaeT pene BpemeHn TO2 (ctpoka 10). 310 pene obecneymBaeT BblASPXKY Bpe-
MEeHM Ha 3amMblkaHve KOHTakTa (CTpoka 12) B TeveHue spemern t, (puc. 9.29). Yee-
nnymBaeTcsa Ha 1 cogepxmmoe cyétdmka CO02 (cTtpoka 9), KOTOPbIA MOACYUTLIBAET
KOJIMYECTBO MOJHbIX LMKIOB pasroHa ABuratens.

3ambikaHne koHTakTa T02Q1 yctaHaBnmeaeT B 1 mapkep MO3 (cTtpoka 11), koTo-
pbIi CBOMM KOHTaKTOM (CTpoka 15) akTmBmpyeT kaTywky BbixogHoro pene QO03, u
koHTakTop KM3 nopgkniovaeT gsuratens M2 k M4Y. 3anyckaetca pene TO1 (cTpoka
13) n yepes cbpoc mapkepa MO1 (cTpoka 12) octaHaBnmBaeTcs pene T02. [anee
aHaJsIorM4yHO OCYLLECTBNSIETCS LMKN pa3roHa asuratens M2.

Mo okoH4YaHWK umkna cogepxmmoe cyétdmka C02 yBennuutca oo 2 n Toraa 4ve-
pea copoc mapkepa M03 (ctpoka 18) paambikaeTcs koHTakT Q3 (cTpoka 15), a yepes
ycTaHoBKy Mapkepa MO5 (ctpoka 19) 3amblkaeTcsl BbIXOOHOW KOHTakT Q4 (cTpoka
17), obecneuvBalowmii BkoYeHne koHTaktopa KM4 n nutaHve gsuratens M2 ot
cetn. OcTtaHaBnmBaeTcs Takke reHepatop umnynecoB TO1 (ctpoka 20), yem un 3a-
BEPLUAETCS UMK YNpaBieHUs NyckomM ABUraTenem.

Mopsapok BbinosHeHUs nabopaTopHou pabdoTbl. B nporpamme EASY-SOFT B
pexume Cxema coeauHeHuii cobpaTtb cxemy, npeactaBneHHyto Ha puc. 9.30. Ha-
cTpouTb pexum pene TO1 «Muraowmii» ¢ nepuogom cneposaHus nmnynscos 0,005
c. Pene TO2 HacTpouTb Ha BbIAEPXKY BPEMEHU Mpu BKIOYeHUN 1 ¢. [na CYETYMKOB
C01 C02 ycTaHOBUTb BEPXHUE 3HAYEHUS UX COOEPXMMOro SH cooTBETCTBEHHO 21 1
2. YctaHoBUTbL OTOOpaxeHue cogepxumoro cyetdnkoB CO1, CO2 B mMapkep-crnoBax
MW1, MW2. Apndmetndeckunin 6ok ARO1 HaCTPOUTb Ha PEXNUM YMHOXEHWNS HA KOHC-
TaHTy 50, a pe3ynbTaT YMHOXeHMs 0ToOpasnTb Ha aHanoroBoM Bbixoge QAT.

Mepentn B pexxum Umutauma. B naHenn nHCTpymeHToB BO Bknagke MpuHUmMn
pa6oTbl I/R ycTaHoBUTL KOHTaKT |01 Kak 3ambikatowwmii 6e3 dpurkcaumu. LLenykom no
kHonke Moka3aHue BbIOpaTh B OTKPLIBLUEMCS MEHIO BbIBOJ, HA MHANKALMIO aHanoro-
Boro Bbixoga QA. OTkpbITb Bknaaky Bxogbl | 1 BKIOYMTL BbINOJIHEHME pexXnmMa
Wmutauuma.

LLlenkHyB no mn3obpaxeHuio koHTakTa |11, BO Bknagke Bxogbl |, HabnogaTh B
naHenn CBOWCTB M3MEHEHNE HaMPSXXEHNS1 HA aHaNIoroBoM Bbixoae pene. OCTaHOBUTL
paboTty B pexnme Umutaumsa. LLlenykom no kHornke Moka3aHme BbIOpaTh B OTKPbIB-
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Puc. 9.30. Cxema coeamHeHuin Ne9Q

LEMCS MEHIO BbIBOA, HA MHAMKALMIO OAUCKPETHLIX BbixogoB Q1 Q2, Q3, Q4. 3anyc-
TUTb BHOBb pexvm UMmutauusa. KOHTpOnMpoBaTb N3MEHEHNE BO BPEMEHM COCTOS-
HuIA BbixogoB Q1 Q2, Q3, Q4, KOTOpble COOTBETCTBYIOT BKJIIOYEHUIO KOHTAKTOPOB
KM1, KM2, KM3, KM4, npoBepuTb COOTBETCTBME BPEMEHHbLIX MHTEPBAJIOB Auar-
pamme, NpuBeneHHoM Ha puc. 9.29.

Mepentn B pexxum KommyHukauums. epeHectn nporpamMmmy n3 KomnbotoTepa B
nporpaMM1pyemMoe pene. YCTaHOBUTb Pefie Ha NaHesb ynpaBneHns nabopaTopHOro
CTeHAa 1 NOAKIIIOYNTL €ro B COOTBETCTBMM CO CXEMOW, M3006paxKEHHOM Ha puc. 9.28.
MepeBecTtu pene B pexum RUN, n, Haxas kHornky SB1, HabnioaaTb nocnegoBaTtesib-
HOCTb BKJIIOYEHWSI KOHTAKTOPOB M pa3roHa Asurartesnieid, a no npubopam, ycTaHOB-
JNIEHHbIM Ha CTeHAe, PMKCMPOBaTb 3HAYEHNE Yr/IOBOW CKOPOCTU ABUraTenen.
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9.10. JlaGopaTopHasa padbota N210
«ABTOMaTM4YecCKOe ynpassieHue asepsmu (poneramm)
noa3eMHOro rapaxa»

3apava ynpaBneHus. [1Bepb rapaxa [O/mKHA OTKPbITbCS (MOAHSATLCS) MO KO-
MaHfe, a 3aTeM aBTOMATUYECKM 3aKPbITLCS (ONYyCTUTLCS) YEPE3 YCTAHOBEHHOE BPEMS.
JomkHa 6blTb NPeaycMOTpeHa BO3MOXHOCTb 3aKpbIBAaHUSA ABEPU MO KOMAHAE BPyY-
Hytlo. [lBepb oomkHa ObiTb 3aKpbiTa B ONPELENIEHHbIE Yachl AHA U B ONpenesieHHble
OHWN Hepenu.

[Bepb A0mKHA OTKPbIBATLCS CHAPYXM MPU CYUTbIBAHUM MArHUTHOM KapTbl, KOTO-
poe BbI3bIBAET KPATKOBPEMEHHOE 3aMblkaHue KOHTakTa K1, a Takke BPYYHYKO KO-
4YOM, 3aMbIKalOLWNM KOHTakT S6. JoskHa OblTb NpeaycMoTpeHa BO3MOXHOCTb 3ar-
peTa Bbe3aa B 3aaHHOE BPEMS OHA U 3a[aHHbIE OHW HEAENN, HO Mpu 9TOM coxpa-
HAETCS BO3MOXHOCTb OTKPbITb ABEPb kmo4yoM S5. lNMpu Bble3ge ABepb OOKHA OT-
KPbIBATbCA WU3HYTPU KHOMKOM S7, N 3TOM Xe KHOMKOW 3aKkpbiBaTbCs NOCne Bbe3na.
Ecnn BoguTenb He 3akpbll ABEPb 3TUM K/IIOHOM, TO OHA AO/MKHA 3aKPbITbCS aBTOMa-
TUYECKUN Yepes YCTaHOBNEHHOE BpeMs. [Bepb Takxke A0/MKHA OTKPbIBATLCA M 3aKPbl-
BaTbCA M3 KOMHATbl OXPaHbl MPU HaXaTnm KHOMOK S4, S3. 3akpbiBaHWe ABEPU OOMXK-
HO COMPOBOXAATLCS KPATKMM 3BYKOBbIM curHanom H3. MNpu Bbe3ne v Bbie3ge JoNX-
Ha 3aropaTtbCs nNpenynpeanTensHas ceetosas curHanmsaumsa H1, H2. Ecnn Bo Bpems
3aKpbiBaHWS MO, ABEPbIO HAXOAUTCH YENOBEK MM aBTOMOOWUIb, TO 3aKpbIBaHWE OC-
TaHaBIMBAETCS MPU PasMblKaHMM KOHTakTa naHenu 6e3onacHocTn K2 nnu ot gatum-
ka K3. MNpu 3ToM ABepb A0MKHA OTKPbLITLCA U BO3HUKAIOT NpeaynpexaaroLime CBeTo-
Bble curHansl H1, H2.

HaxaTtne KHOMkK1 aBapuMHOro OCTaHOBA MpeKpallaeT BCe OABVMXEHUS OBepu, 3a-
ropaloTcsi npeaynpeanTenbHble CBETOBble curHansl H1, H2 n BknovyaeTcs 3BykoBas
curHanuaauus.

[Ons npenoTBpalLeHns HECaHKLUMOHMPOBAHHOIO AOCTyNa B rapax npegycmarpu-
BaeTCs BO3MOXHOCTb ONOKMPOBAHUS OTKPbIBAHWS OBEPW C naHenu 6e30macHoOCTU
(ecnu oBepb 3akpbiTa 1 cpaboTan KOHEYHbI BbIK/OYATENb).

Ecnn gBepb 3akpbiTa, TO HaXaTue KHOMKW aBapuMHOrO OCTaHOBA HE BbI3bIBAET
BKJIIOYEHUS CUrHanu3aumn. Onsg aToro Heobxooumo nopatb komMaHay «OTkpbiBaHME
nBepu».

[na aBapuiiHOro ocTaHoBa, naHenn 6e30MacHOCTM N KOHEYHbIX BbIKSoHaTenen
MCMNONb3YIOTCS Pa3MbIKAIOLLME KOHTaKThI.

Ecnu koHeuyHble Bbiknoyatenu (S1 — gBepb 3akpbiTa, S2 — OBepb OTKPbITA) NO
NpUYnHEe BbIXOAA M3 CTPOS He cpaboTanu, TO Yepes ycTtaHoBneHHoe Bpems (T1, T2)
NpUBOA, AO/MKEH OblTb OCTAHOBMAEH M 3aropaloTcs NpeaynpeauTesibHblE CBETOBbIE
curHanel H1, H2. MNogaya curHanoB OCYLLECTBASETCHA KHOMKOW S8 ¢ naHenn 6e30-
nacHoOCTW.

CocTaB CUJIOBOM 4YacTu 3neKTponpueoaa aBepein. Cxema anekTpuyeckas
npuHUMNManbHas NPUBOAA ABEPEN npueegeHa Ha puc. 9.31.
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Puc. 9.31. Cxema anekTpuyeckas npuvHuMnuanbHas npveoda nsepen

Mepepn, 3anyckom gguratens M1 BpydHyO BKIKOHAKOT aBTOMAaTUYECKUIA BbIKIIKOYaA-
Tenb Q1. Myck gBuraTens Ha 3akpbiBaHWEe ABEPU (ONMyCKaHWe PONET) OCYLLECTBASET-
¢4 BktoYeHneM nyckatensa KM1, a oTkpbiBaHve (NOABEM) OCYLLECTBAFETCH NPU BKIIIO-
yeHun nyckatens KM2.

Cxema nopgknmoyeHus. Ha puc. 9.32. nokasaHO noakfioyYeHne Ko Bxogam pene
EASY cnepyowmx anemeHToB: SF1 — aBTOMaTtnyeckuii BolkodaTens; H1 — BHYTpeH-
HSI9 namna CBETOBOM curHanusaumu; H2 — BHelHss namna CBETOBOW CUrHanusa-
umm; H3 — ycTpoicTBO 3BYKOBOW curHanusaumu; K1 — KOHTakT cuuTbiBaTens mar-
HUTHOI KapTbl; K2 — KOHTaKkT naHenn 6e3onacHocTn; K3 — koHTakT gatymka; KM1 —
KOHTaKTOp 3akpbiBaHUsA asepu, KM2 — KOHTakTop OTKpbiBaHMS Asepn; S1 — KOHTakT
KOHEYHOI0 BbIKJIlOHATENA 3aKPbIBAHUS ABEPU; S2 — KOHTaKT KOHEYHOro BbiK/tloHaTens
OTKpPbIBaHUSA ABepn; S3 — KHOMKa 3akpbiBaHUS OBepWu; S4 — KHOMKa OTKPbIBaHUS
neepu; S5, S6 — KOHTakTbl K/loYel OTKPbIBaHUS ABepu; S7 — KHOmMKa OTKPbIBAHUSA -
3aKpbiBaHWS OBepu; S8 — KHOMKa aBapuMHOA OCTaHOBKM.
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Puc. 9.32. Llenn ynpaBneHus pene EASY
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MepeuyeHb onepaHpoB pene EASY:

Bxogapl: 11 — KOHEYHbIN BbIK/OYATENb «ABEPb 3aKpbITa»; |2 — KOHEYHbIN BbIKIOYA-
Tenb «ABEPb OTKpbITa»; |3 — KHOMKa 3akpbiBaHUS; |4 — KOHTaKTbl OTKPbIBAHUS OT
KJllo4a U CUYUTBLIBATENS! MArHUTHOM KapTbl; 15 — KOHTaKTbl OTKPbIBAHWMS OT KHOMKU W
Ktoya; 16 — KHomka OTKPbIBaHUS — 3aKpbiBaHMs; 19 — curHanbl naHenm 6e3onacHoOCTH
n pardmka; 110 — curHan aBapuiiHOro octaHosa.

MpomexyToyHble pene (Mapkepbl): MO1 — aBepb 3akpbiTa; M02 — oBEpb OTKPbI-
Ta; M03 - 3akpbiBaHne; M04 — oTkpbiBaHne; M0O5 — 3akpblBaHME — OTKPbIBAHUE;
MO6 — COCTOSIHME KOHEYHbIX BbIKNOHaTenen.

Bbixoabl: Q1 — 3akpbiTh ABepPb; Q2 — OTKPbITh ABEPb; Q3 — cBeTOBas curHanmsa-
unsi; Q4 — 3ByKOBasi CUrHaNM3aLMS.

Taiimepbl: TO1 — 3agepxka Npu BKJOYEHUU, €CNn He cpaboTasn KOHEYHbIA Bbl-
KntoyaTesb 3akpbiBaHus; TO2 — 3agepxkka npu BKJIOYEHUWN, eCciv He cpaboTan KOHeu-
HbIl BbIKNOYaTENb OTKPbIBaHWS; TO3 — MMMyNbCHOE 3amblkaHWe nepep, 3aKpbiBaHU-
em; TO4 — 3agepxka npu BKIOYEHMM NOKa OBEPb 3aKkpbiBaeTcs aBToMartmnyeckn; T05
— UMNYNbCHOE 3aMblKaHME MPW 3aKpbiBaHUN — OTKpbIBaHWKW; TO6— reHepaTtop M-
nynbCOB AJi9 CBETOBOrO CUrHana;

Cxema coeauHeHui (nporpamma, puc. 9.33). OTkpbiBaHMe aBepeit obecnedun-
BaeTCH Npu 3aMblkaHUN KOHTakTa mapkepa M04 (cTtpoka 6), KOTOpbI ycTaHaBnMBaeT
BO BKJIIOYEHHOE COCTOsiHME Mapkep M02, a nocneaHuin CBOUM KOHTakTOM akTUBUPY-
eT BbIxoA Q2 (cTpoka 26), nocne yero BkvaeTcsa nyckarens KM2 n geuratens M1
(puc. 9.31) paboTaeT B HanpaBneHuM noabema posieT. BkntoyeHne mapkepa M04
obecneynBaeTcs Npu 3amblkaHUy N0HOro M3 KOHTaKTOB, MOAKIIIOYEHHbBIX KO BXOAaM
14 - 16, n pa3mblkaHum NtOOOr0 N3 KOHTAKTOB, MOAKMOYEHHbIX KO BXoay |9 (cTpokm
15-20). C6poc mapkepa MO2 n 3aBeplLleHMe OTKpbIBaHUS ABepel obecneynBaeTcs
pa3mMblkaHnem ntoboro U3 KOHTakToB, NOAKIIOYEHHBIX KO Bxogam 12, 110, a Takke npu
Bkto4eHUN mapkepos MO3 nnm M06 (ctpokm 7-10). Mapkep M03 Bknto4YaeTcs (CTPOKU
11-14) nNpu HaxaTm Ha KHOMKY 3akpbiBaHMs Osepeit S3 1 3amMblkaHUM BXOOHOIMO
KoHTakTa 103, npu HaxaTum Ha KHOMKy S7 1 3aMblkaHUK BXOOHOrO KoHTakTa 106 n
npu 3amblkaHUM KOHTakTa pene BpemeHn T04. 3ambikaHne KoHTakta MO3 ycTtaHas-
JINBAET BO BKJIIOYEHHOE COCTOsiHME Mapkep MO1 (cTpoka 1), KOTOPbIN CBOUM KOHTaK-
TOM akTMBuMpyeT BbixogHoe pene Q1 (cTpoka 25), nocne 4yero BKIOYAETCA nyckaTenb
K4 (puc. 9.31) n gBuratenb paboTaeT B HanpaBfieHUM OMyCKaHUs POneT.

Ecnn nponsoLwno HapylieHne B cpabaTtbiBaHMM KOHEYHbIX BblkioyaTenen S1, S2,
T0 cbpoc mapkepoe MO1, M02 ocyuwiecTBnsieTcs KOHTakToM mapkepa MO06 yepes
BbIAEPXKY BPEMEHN, HA KOTOPYI HacTpoeHbl pene TO1, TO2, 3anyckaemMble KOHTaK-
Tamun BbixogoB Q1, Q2 pene (cTpokn 35-38).

Mopsapok BbinosiHeHUs nadopaTopHou paboTtbl. B nporpamme EASY-SOFT B
pexvume Cxema coeauHeHuii cobpaTtb cxemy, nNpeactaBneHHyto Ha puc. 9.33. Ha-
ctpouTtb pene TO1, TO2 Ha 3amblkaHME KOHTakTa C Bblaepxkor Bpemenn 1,5 c., a
pene T04 -30 c. Ona pene TO3, TO5 yCTaHOBUTb PEXUM €ANHUYHOIO UMMNYynbCca
npoao0IXNUTENBHOCTLIO cooTBeTcTBEHHO 1 ¢ 1 0,1 ¢. Ona pene TO6 yctaHOBUTL pe-
XM ,Muraowmin” ¢ nepunogom 0,25 c.

Mepentn B pexxum Umutauma. B naHenn nMHCTpymeHToB BO Bknagke MpuHUun
pa6oTbl I/R ycTaHOBUTbL KOHTakTbl |1 - 16, 19 — 110 B COOTBETCTBMM CO CXEMOW,
npvBeaeHHon Ha puc. 9.32. LLenykom no kHonke Moka3aHue BbIOpaTb B OTKPbLIB-
LIEMCS MEHIO BbIBOA, HA MHAMKaumio BbIxogos pene (Q). OTkpbITh Bkiaaky Bxoabi 1 n
BK/IIOUUTL BbINONHEHNE pexuma UMmuTaums.
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LLlenkasi no n3obpaxeHnsiM KOHTaKTOB BO Bkiaake Bxoabl |, Habnogats B naHenm
CBOWCTB BK/IIOYEHWNE U BbIKNOYEHNE BbIxOA0B Q1 — Q4 1 npoaHann3npoBaTb NX COOT-
BETCTBME OXMIOAEMOMY PEXMMY paboTbl CUCTEMbI OTKPbIBAHWUS-3aKPbIBAHUS OBEPEN.

Mepeiitn B pexnm KommyHukauusa. NepeHecTn nporpammy 13 KOMMbIOTEpA B
nporpammMmpyemoe pene. Nepesectn ero B pexum RUN, 1, HaXmMmas KHOMKWN ynpae-
JIEHVISI PEXMMOM PaboTbl CTOSIHKW, HAabnoaaTh Ha AWCMee pene N3MeHeEHNe CoCTosI-
HWSI BXOAOB W BbIXOOOB.

9.11. JlaGopatopHasa paborta Ne 11
«Cuctema ynpaeneHus nocnenoBaTesibHbIM MYCKOM
N OCTAHOBKOI TPeX KOHBEMEepPHbIX JIEHT
3EepHOBOro neperpyxarens»

3apava ynpaBneHusi. 3epHOBOW Meperpyxarefis COCTOUT U3 TPex KOHBeKep-
HbIX NeHT (puc. 9.34). Heobxoammo obecnednTb Tpy pexuma ero pabotsl: “lMocne-
nosaTenbHbIi nyck”, “lMNocnepoBartenbHas ocTaHoBka”, “BeicTpas ocTaHOBKA”.

Puc. 9.34. Cxema mexaHu3Ma 3epHOBOr0O neperpyxarens

Mpu nocnepoBaTenbHOM Mycke JIEHTbl HAYMHAKOT OBUXEHME MOOYEPEOHO C WH-
TepBasioM B 5 ¢ (3TO BpeMsi NporpaMMmnpyeTcst OAMH pa3 U HE MOXET ObiTb U3MEHe-
HO). JleHta Ne 3 HauvHaeT gswxeHwe nepsoi. Mpu nocnenoBaTenbHOM OCTAHOBKE
JIEHTbI OCTaHaBNMBaOTCA B 06paTHOM Mopsiake, HaYMHas ¢ nepeoi. 3To obecrneyn-
BaeT rnocnenyLwmnin 3anyck neHT 6e3 Harpysku gjis u3bexaHus pexvmMa THXenoro
nycka gsurateneii. MNepen 0CTaHOBKOW MepBOM W Mocneaylowmx neHtT obecneynsa-
eTCs BblAepXka BpeMeHn 5 ¢ (Heo6XoaMMO NpeaycMOTPETb BOSMOXHOCTb U3MEHE-
HUS TOI BbIOEPXKM BpeMeHu). [pun ObICTPOI OCTaHOBKE BCE NIEHTbl OCTaHaBnMBa-
I0TCS OHOBPEMEHHO 6€3 3a4epXKM.

Heobxooumo npefnycMoTpeTb MPOBEPKY COCTOSIHAS aBTOMATMYECKUX BbIKIOYa-
Teneii, yCTaHOBNEHHBIX B LENsSX 0OMOTOK CTAaTOPOB ABUraTesneli KOHBENEPHbIX NEHT.
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B cnyyae, ecnu aBTOMaTMYeCKuUid BbikJilo4YaTeNnb cpabaTtbiBaeT, cuctemMa KOHBENEPOB
OOMKHa ObITb OCTAHOBJMIEHA M AOSIKEH OblTb MOAAH CUMHAM C MOMOLLBLIO MUTatoLLEN
JIaMMOYKN.

CocTtaB cunoBoi 4acTu. Cxema anekTpuyeckas npuHUMNuanbHas SnekTponpu-
BOJA KOHBEWEPHbIX NEHT npueeaeHa Ha puc. 9.35. Kaxaasa KkoHBenepHas neHTa npu-
BOOUTCS B ABWXEHWE OTAeNbHbIM asuratenem M1, M2, M3. O6MOTKM CTaToOpoB ABU-
ratenen noakayalTCs B CETb WU OTK/IOYAKIOTCA OT Hee KoHTakTopamn KM1, KM2,
KMS3. [purartenu sawmiieHbl OT KOPOTKMX 3aMblKaHUiA 1 Neperpesa aBTOMaTUYeCKn-
Mu BbiknovaTenamm QF1 — QF3.

11 AN

QF1 & or2 == oF 3
<33 <193 143
KM1 Km2 KM3
=l | a2

() ) m () )w () ) ms

Puc. 9.35. Cxema anekTpuyeckas npuvHUMnuanbHas npueBoaa KOHBENepHbIX NEHT

Cxema nogknio4veHus. Ha puc. 9.36. nokasaHO NoAKOYEHNE KO BXOAaM pene
EASY cnepytowwmx koHTakToB: SO — aBapuitHas octaHoBka, S1 — kHonka «[lyck», S2 —
kHonka «Cton», S3 — kHonka «bbicTpas octaHoBka», QF1 — QF3 — BcnomoraTesbHble
KOHTaKTbl aBTOMaTU4eCKMX BbiktoyaTtenen gsuratenen M1 — M3, KM1 — KM3 —
KOHTaKTOpbl BKJOYeHus asuratenen M1 — M3, H1 — namnouka vHamkaumm, SF1 —
AaBTOMATUYECKUIA BbIKIIOYATENb.

MepeyeHb onepaHpos pene EASY:

Bxogpl: 11 — 13— KOHTPONb COCTOAHUS KOHTakToB S1 — S3;

14 — 16 — KOHTPONb COCTOSIHUSI BCMOMOraTeNibHbIX KOHTAKTOB aBTOMAaTUYECKUX
BbIKJIOHATENEN;

Bbixogbl: Q1— Q3 — BK/IOYEHME W OTKIIOYEHME OBUraTeNss COOTBETCTBYIOLLEN
JNIEHTbI KOHBeMepa, Q4 — BKJIOYEHWE NTAMMNOYKN MHONKAUMN.

Mapkepbl: M1 — 6ydepHas namsaTb COCTOsiHUS KOHTakToB QF1 — QF3, M2 -
namsTb pexvMma OCTaHOBKM, M3 — mamaTb pexwuma nycka.

Pene BpemeHn: TO1 — BblgepXkka BPEMEHU NEPEL MyCcKOM neHTbl 2, T02 — BbI-
nepxka BpemeHn nepep nyckom neHtol 1, TO3, T04, TO5 — BblAEpXKM BPEMEHU
nepes octaHoBkoW neHT 1, 2 n 3 cooTBeTcTBEHHO, TO6 — reHepaTop UMNyNbLCOB OJ1s
CBETOBOM MHAMKAUUN.
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Puc. 9.36. Llenn ynpaBneHus pene EASY

Cxema coepguHeHuii (nporpamma, puc. 9.37). 3anyCck KOHBENEPHbIX NIEHT BO3-
MOXEH TONbKO MPU BKIIOYEHHBLIX aBTOMATMYECKMX Bbikoyatenax QF1 — QF3, uyto
MOATBEPXAAETCHA 3aMKHYTbIM COCTOSIHMEM KOHTakTOB 104 — 106 (cTpoka 1). MNpu aTtom
o6yneTt BkoYeH Mapkep MO1 1 3aMKHYTbl €ro KOHTakThl B cTpokax 2, 5, 7. MNpwu
HaXxaTUM Ha KHOMKY MocnenoBaTenbHoro nycka S1 3ambikaetcsa kKoHTakT 101 (cTpoka
2), Npy 9TOM YCTaHaBNIMBAIOTCS B €OMHUYHOE COCTOsiHME BbixogHoe pene Q03 un
mapkep MO03, koHTakT Q3 3amblkaeTcs.

3710 0b6ecneumBaeT cpabatbiBaHne koHTakTopa KM3 1 nyck gsuratens TpeTbei

NeHThl, a Takke 3anyck pene BpemeHn TO1 (cTpoka 4). Nocne BblAEPXKN BPEMEHU
9TOr0 pesie 3amMblkaeTCsl ero KOHTaKT (CTpoka 5) n yctaHaBnMBaeTCs B eOVHUYHOE
COCTOsIHME KaTyllka BbixogHoro pene Q02, obecrneuvBas 3anyck OBuraTesisi BTOpPoOn
neHTbl. 3anyckaeTcsa Takxe pene BpemMeHm T02 (cTpoka 6), 3aMblkaHWE KOHTaKTa
KOTOPOro Yepes BbIAEPXKY BPEMEHM BKJIIO4aeT Bbixod Q1 v gBuratens NepBOn IEH-
Tbl (CTpOKa 7).
___ lMpwn HaxaTnum KHOMKN MOCNEAOBATENbHOrO OCTAHOBA S2 3aMbIKalOTCA KOHTAKThI
102, cbpacbiBas mapkep MO3 (cTpoka 29) 1 ycTaHaBnMBas B eOMHUYHOE COCTOSIHME
mapkep M02 (cTtpoka 8). MNocnegHuin CBOMM KOHTakTOM (CTpoka 9) 3anyckaeT pene
BpemeHun TO3, KoTopoe, OTCYMTaB BbIAEPXKKY BPEMEHM, 3aMbIKAeT CBOW KOHTAKT (CTpOKa
10) u oTknoyaeT Bbixog Q1 v aBuratens nNepsol NeHTbl. Janee aHanornyHbIM obpa-
30M paboTatoT pene T04, TO5, oTknoyas nocnegoBaTenbHO Bbixodbl Q2, Q3 1 aBu-
ratenu BTOPOW N TpeTben NeHT (cTtpokn 13-14, 18-19).

HaxaTtne kHonku 6bICTpOro octaHoBa S3 OeakTMBMPYET KaTyLlkn MapkepoB MO02
1 M03 (cTpoku 26, 28, 29, 31) n obecneunBaeT MrHOBEHHOE Pa3MbIKaHNE KOHTAKTOB
BbIX0goB (cTpoku 10, 12, 14, 17, 19, 21), Nnpn 3TOM ABUraTeNn BCEX NIEHT OTKIIOYA-
10TCH 6€3 3aOepPXKKU.

CpabaTbiBaHye 0HOro M3 aBTOMATUHECKMX BbiknouaTenein QF1 — QF3 npusoanT
K 3aMblKaHMIO OOHOIO N3 KOHTAKTOB 14-16 (cTpokn 22 — 24) © 3anycKy «MuUrailoLe-
ro» pene T06, ynpaenatowero Boixogom Q4 (ctpoka 25) U CUrHanbHOM NaMno.
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Mopsapok BbinosHeHus nabopaTopHou padoTtbl. B nporpamme EASY-SOFT B
pexume Cxema coeauHeHuii cobpaTtb cxemy, NpeacTaBneHHyo Ha puc. 9.37. Ha-
cTpouTb pene TO1 — TO5 Ha pexum “3agepxka BKIOYEHNS” C BbIOEPXKOM 5 ¢, a ans
pene TO6 yctaHOBUTL pexum ,, Muraiowmin” ¢ nepynogom 1 c.

Mepentn B pexxum Umutauma. B naHenn nHcTpymeHToB BO Bknagke MpuHUun
pa6oTbl I/R ycTaHOBUTbL KOHTakTbl |1 — |6 B COOTBETCTBMM CO CXEMOW, NpuUBEOEeH-
HoW Ha puc. 9.36. LLlenykom no kHonke Moka3aHue BbIOpPaTh B OTKPbIBLLUEMCSH MEHIO
BbIBOA, Ha MHAMKaumio Bbixogos pene (Q). OTkpbITb Bknaaky Bxogbl | 1 BKAOUNTL
BbINoSIHEeHME pexuma UmuTtauma. Lllenkas no nsobpaxeHusim koHTaktoB 11 — 16 BO
Bknaake Bxoppbl I, Habnogatb B NaHeNn CBOWMCTB BK/IKOYEHWE W BbIK/IIOYEHWE BbIXO-
nos Q1 — Q4 n npoaHanM3MpoBaTb MX COOTBETCTBME OXMAAEMOMY pPexXunmy paboThbl
KOHBEWEPHbIX NEHT.

Mepentn B pexum KoMmmyHukaumsa. NepeHecTn nporpamMmmy M3 KOMMbOTeEpa B
nporpammupyemoe pene. lNepeectn ero B pexum RUN, 1, HaxXnmas KHOMKW ynpas-
NeHVs pexunmom paboTbl, HabnaaTe Ha AnCree pene U3MeHeEHNE COCTOSIHUS BXO-
[OOB 1 BbIXOLOB.

9.12 JlabopaTopHasa pab6ota Ne 12,
«Cncrtema UMKIIOBOro NPOrpaMMHOro yrnpasJieHUs!
NPOMBbILLWIEHHbIM POGOTOM»

3apava ynpasneHus. [poMebllLneHHbIn poboTta Tuna AM — 3 cOCTOUT U3 MaHu-
nynsTopa ¢ NHEBMATUYECKMM MPUBOLOM 3BEHLEB M CUCTEMbI MPOrPaMMHOro yrnpas-
neHusi. MaHunynaTop peann3oBaH Mo MOLY/bHOMY MPUHLMMY U COAEPXUT Takue
Moaynu (puc. 9.38): noBopoTa, KOTOpLIN obecneymBaeT asmxeHus 1-1, 1-2 pesep-
CUBHbIE MOBOPOTHLI Pyku B npepenax yrna 270°; BblOABUXEHUS U BTAMMBAHUS PyKU
(oBwxeHuns 2-1, 2-2); nogbema n onyckaHus pyku (asuxenus 3-1, 3-2); pesepcus-
HOrO BPALLEHUSI PYKU, OTHOCUTENILHO CBOEN OCK (poTaums cxBaTta), peann3oBbiBato-
wnin aBmxeHne 5-1 n 5-2; 3axunma 1 onyckaHus getanm (CxXeaT), peasM30BbiBaoLLNIA
nBuxeHue 6-1, 6-2.

MprBepeHve B ABMXEHME BCEX MEXAHN3MOB OCYLLIECTBNSETCS MHEBMOMNPUBOLOM,
KOTOPbIA COCTOMT M3 cnenylowmx 650KOB: NMOArOTOBKM BO3Ayxa, pacnpeneneHus
CXaToro BO3ayxa, UCMONHUTENbHBIX MEXaHM3MOB. B Gnoke pacnpeneneHus ncnosb-
30BaHbl MHEBMOPACMNPEOENUTENN C YNPaBNEHMEM OT 3NeKTPOMarHUToB. McnonHu-
TeNbHbIE MEXaHMU3Mbl UMEIOT LUTOKN W MOPLUHW, MOMELLEHHbIE B LIMIMHAPLI, B KOTO-
pble Yepes knanaH noaaeTcs cxaTbli Bo3ayx. [epemMelleHre LwToka NnpoucxoouT K
yrnopam, YCTaHOBJIEHHbIM CHApPYXW LIUANHAPA, KOTOPbIE MOXHO NEPEeCTaBnsTb B MO-
NIOXeHus1, onpenensemMblie TPebOBaHMSAMM TEXHOJIOMMYECKOro arperata. Y Kaxzaoro
yrnopa ecTb KOHEYHbI BbIK/IOYaTENb, KOTOPbLIA OMOBELLAET CBOVMM CUIHAIOM CUCTE-
My ynpaBieHus 06 OKOHYaHUW ABUXKEHUS.

OnekTpoobopynoBaHne poboTa BKIOYAET 3NEKTPOMarHUTHbe NMHEBMOpacnpe-
DenuTenn, [atymkm KOHEYHbIX MOJSIOXKEHUI MEXaHM3MOB NoagbeMa, rOPU30HTaNIbHOIO
OBVXXEHUS PYKM M MOBOPOTA (ABa AaTiMka HA MEexXaHM3M) U repkOHOBOE pene Ans
KOMMYTaLMK Lenei a1eKkTpoMarH1ToB.

Heobxooumo obGecneyunTb ynpaBieHne nepemMeLleHeM 3BeHbLEB MPOMBILLIEHHO-
ro po6ora tmna AM — 3 nNo 3agaHHOMY LMKJY: NMOBOPOT BMPaBO, BbIABUMXEHNE PYKWU,
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o2

Puc. 9.38. O6wwii Bua pobota

CcxBaTblBaHWE rpy3a, BTAMMBaHWE Pyku, MOBOPOT BAEBO, OTMyckaHue rpysa. Kpome
TOro, Heo6xoaMMO 06ecneynTb BU3yann3aLmio ABMXEHUI 3BEHLEB POOOTA HA MOAy-
ne gucrines MFD-Titan.

Cxema nogkntodeHma. Ha puc. 9.39 nokasaHo nogxnoveHne ko Bxogam MFD —
Titan kHonkn «MNyck» SB1 1 KOHTaKkTOB KOHEYHbIX Bbikoyatenen SQ1 — SQ4 coot-
BETCTBEHHO ABWXEHMWS BNPABO, ABMXXEHUS BEBO BbITATMBAHUS PYKU, BTATMBAHUS PYKU.
K BbIXOAAM pene NoAKIoYEHbl KaTyLIKW pene Ans ynpaBieHUs 3neKTpoMarHuTamm
KV1 — KV5 nHeBmMmopacnpenenutener COOTBETCTBEHHO OBMXEHWSA BNpasoO, ABUXe-
HUS1 BNEBO, BbITATMBAHUS PYKWU, BTAMMBAHUSA PYKW, CXBaTa.

MepeuyeHb onepavpos MFD — Titan:

Bxogb!: I1 — 14 — KOHTPO/Ib COCTOSIHMS KOHTAKTOB BbIK/IIOYATENIEN KOHEYHbIX MOJO-
XEHWUM; 15 — KOHTPONb COCTOAHUSA KHOMKU TycK.

MpomexyTouHble pene (mapkepbl): M1 — M6 — mapkepbl, HEOOXoaUMbIE ONSA
obecneyeHns BU3yanusaumn.

Bbixogpl: Q1 — Q4, S1 — BK/IIOYEHME U OTKIIIOYEHNE 3NEeKTPOMarHUTOB MHEBMO-
pacnpepenutenen.

Pene Bpemenu TO1 co3paeT BbIAEPXKKY BPEMEHN MEXAY ABUXEHUAMU poboTa.

Cxema coepguHeHuii (nporpamma, puc. 9.40). MNpu Haxatum kHonkwm “Myck”,
3ambikaeTcs KoHTakT 105, akTnBupyeTcsa katywka Q01 (cTpoka 1), 3amblkaeTcs Bbl-
XOAHOW KOHTaKT Q1, CBA3aHHbIA C ABMXEHMEM BMNPABO, W ycTaHaBnvBaeTcs B 1 map-
kep MO1 (cTpoka 2) ons BbiBOAA COOTBETCTBYIOLLEro M300paxeHus Ha Oucnnein.
MpouncxoanT NOBOPOT PyKM BMPaBO A0 TeX Mop, noka He cpaboTaeT KOHEYHbIN Bbl-
knoyatens SQ1 n 3amMkHETCH KOHTAkT 101 (cTpoka 3), perucTpmpyoLLmii OCTUXE-
HUE KOHEYHOro nonoxeHus. Nocne atoro geaktuBmpyeTcs katywka QO01, pasmbika-
eTcsa koHTakT Q1 (cTpoka 3), aktmBmpyeTcsa katywka Q03 (cTpoka 5) n 3ambikaeTcs
Q3, oTBevawOWMIN 3a OBMXEHWE PYKU BNepén, ycTaHaBnaueaeTca mapkep M02 gns
BbIBOAA Ha AMUCMNEl COOTBETCTBYIOLLEro n3obpaxeHus (ctpoka 4).

Mocne TOro, kak pyka BblABUMHETCA M CcpaboTaeT KOHEeYHbI Bbikmoyatens SQ3,
3amMblkaeTcs KOHTakT 103 n pa3smblikaetcs kKoHTakT Q03, oTBevalowmin 3a ABMXEHNE
pyku Bnepépn, (cTpoka 6). OQHOBPEMEHHO akTuBMpyeTcs kaTywka S01 n 3ambikaeTcs
KOHTakT S1 650Ka paclUMpeHns, OTBeYaloLmMiA 3a CxBaTbiBaHWe Aetann (cTtpoka 7),
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Puc. 9.39. Llenn ynpaBneHus pene

3anyckaetcs Tanmep TO1, opraHn3yloLWmMii CEKYHOHYIO BPEMEHHYIO 3a0epXKy, Heob-
XOAMMYIO A7l TOro, 4ToObl poOOT ycrnen 3axBaTtutb AeTasnb (CTpoka 8), n yctaHaBum-
BaeTca mapkep MO3 ons cMmeHbl n3obpaxeHus Ha aucnnee (cTpoka 9).

Mocne Bbioepxkn BpemeHn pene TO1 oHO 3amblkaeT cBow koHTakT TO1Q1 n akTmBmM-
pyeT katywky Q04 (ctpoka 11), 3amblkaeTcs KOHTaKT Q4, CBA3aHHbIN CO BTAMMBAIOLLMM
OBWXEHMEM, 1 ycTaHaBnuBaeTca Mapkep MO04 (ctpoka 12). Pene TO1 cGpacbkiBaeTcs
(ctpoka 10). Korga BTarvearollee ABUXEHWE OOCTUraeT KpamHel TOYKW, 3aMblKaeTcs
BXOAHOM KOHTaKT |04 1 pa3mbikaeTcs BbIXOOHOM KOHTakT Q4, opraHM3yoLwmi 3To ABuXe-
Hue (cTpoka 13). OAHOBPEMEHHO 3aMbIKAaeTCS BbIXOAHOM KOHTakT Q2 1 Ha4YMHaeTCs ABU-
XeHue BneBo (cTpoka 14), yctaHaBnuBaetca mapkep MO5 (ctpoka 15). Korga po6ot
[OCTUraeT KpamHero nosnoXeHus, 3amblkaeTcst KOHTaKT 102, neakTMBUPYOTCS KaTyLUKM
Q02 (cTtpoka 16) n SO1 (cTtpoka 17) u yctaHaBnmnBaeTcs mapkep M0O6 (cTpoka 18).

Mopspok BbiNosHeHUs naGopaTopHoi pa6oTel. B nporpamme EASY-SOFT B
pexumMe TMpPoeKT nepeHecTn uU3 MnaHenu MHCTPYMEHTOB B pabodyio obnacte CPU-
moaynb MFD-CP8-NT, moaynb aucnnes MFD-80-B 1 moaynb BXOOOB M BbIXOAOB
MFD-RA17.

B pexvnme Cxema coeguHeHuit cobpaTb CXeMy, NpeacTaBieHHyo Ha puc. 9.40.
Hactpoutb pene TO1 Ha pexum “3aaepxkka BKIIOYEHMS” C BblOEPXKOM 1 C.

Mepentn B pexxum Umutauma. B naHenn nHCTpymeHToB BO Bknagke MpuHumn
pa6oTsl I/R ycTaHoBUTL KOHTaKThl 11, 12, 13, 14, 15 kak 3ambikaiowime 6e3 dukcaumu.

LLlenukom no kHonke Moka3aHue BbIOpPaTb B OTKPLIBLUEMCS MEHIO BbIBOA, HA
MHOMKAUMIO B OAHOM LMK/Ee ynpasneHus BbIXodoB pene Q, a B APyroM — BbIXOAOB
6noka pacwuperus S. OTKpbITb Bkaaky Bxogapl | v BKIOUMTL BbINOSHEHME peXnMa
WUmutauumsa.

LLiénkHyB no n3obpaxeHnto koHTakTa |5 Bo Bkiaoke Bxopapl 1, Habnogats B na-
HEenM CBOWCTB BKJOYeHMe Bbixoda Q1. 3ateMm, LENKHYB Mo M300paKeHN0 KOHTaKTa
11, HabnogaTb BkAoYeHue Bbixoaa Q3. 3aMkHyB KOHTakT |13 HabnooaTh BKIOYEHUE
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Puc. 9.40. Cxema coeamHeHunin Ne12
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BbIxoga S1 n yepe3 1 ¢ — Bbixoga Q4. 3atem 3ambikaHMEM KOHTakTa |4 OTKIOYNTb
Q4 v BxmounTb Q2, 1 3ambikaHnem 12 otknounte Q2 n St.

Ona Toro, 4to6bl peann3oBaTh BU3yanuM3aumio MOMOXEHUS 3BEHbEB poboTa Ha
aucnnee, Heo6XxoAMMO NpenBapuTeNlbHO CO34aTb PUCYHKM, COOTBETCTBYKOLUME OT-
OenbHbIM MOMEHTaM paboTbl CUCTEMBI, KOTOPbIE MOMEYEHbI B MPOrpaMMe mapkepa-
MU. PucyHK MoryT 6biTb cO3aaHbl B lo6OM rpadpryeckom pefaktope U UMETb -
6011 13 cneayowmx dopmatoB: bmp, gif, jpg, ico, tif. Mpn BeINOAHEHUN nabopaTop-
HOIM paboTbl PEKOMEHAYETCS BOCMONb30BaThbCs CTAHOAPTHOWM mporpammoit Paint.
MpumMep BbINOMIHEHWST PUCYHKOB MOKasaH Ha puc. 9.41.

Mocne Toro kak pUcyHku codpaHbl, Heobxoaumo B nporpamme EASY-SOFT ne-
pertn B pexnmv Buayanusauma. BoibpaB B naHenn MHCTPYMEHTOB 3nemMeHT BuTto-
BOoe nsob6paxeHue, nepetanTb ero B padboyyto obnactb. MNpu aTom OyaeT OTKPbITO
OKHO Bblbopa ¢aina n3obpaxeHns, B KOTOPOM HaAo BbiOpaTe HEOOXoaMMbIA daiin
CO3[aHHOro paHee pucyHka. locne HaxaTusl KHOMKM «OTKPbITb» PUCYHOK nonagaet
B pabouyyio o6nacTb, roe ero Heo6xoAMMOo OTMacLUTabuMpoBaTb OO HY>XHOrO pa3me-
pa. BbibpaB B OkHe CBOICTB BKaaky Pegakrop Macku, HacTpoOUTb XeflaeMble CBOM-
cTBa pucyHka BO Bkjiagkax MsobpaxeHue 1 BugumocTtb cornacHo tabnuue 9.3.

AHanornyHbiM 06pa3om NomMecTuTb B padodyto 061acTb M HACTPOUTL OCTasbHbIE
OuTOBbIE M300OpPaXEeHUs, NMPUOAB MM OAMHAKOBLIE Pas3Mepbl U PacrnosioxmB B pado-
yeli ob6nacTv oouH Hag, OpyruMm.

Mepentn B pexmum Umutaumsa. Llendykom no kHorke «MokasaHue» BbIOpaTh B
OTKPbIBLLUEMCSI MEHIO BbIBOJ, HA MHAMKALMIO Auchnes. 3anycTus NpoLecc uMuTaumu,
1 ewé pa3 nocrnenoBaTtesfibHO BbIMOJHSAS LMK paboTbl CUCTEMbI 3aMblKaHUEM KOH-
TaKTOB COOTBETCTBYIOLLMX BXOOOB, HabnogaTe Ha 3KpaHe CMeEHY M300paxeHuii no-
JIOKEHUI MaHUNynaTopa.

Mepentn B pexxum KommyHukaumsa. lepeHectn nporpamMmy n3 KomrnbloTepa B
MFD-Titan n yctaHoBUTb ero Ha cteHae ¢ po6otom AM-3. MNepeectn MFD B pexunm
RUN, n, HaxaB kHonky «Myck» (SB1), Habnoaath ABMUXEHME 3BeHbEB poboTa B 3a-
[aHHOW nocnenoBaTeNnbHOCTM U X oToOpaxeHne Ha aucnnee MFD.

aj=nfl)
Puc. 9.41. PucyHkn ansi Bu3yanusaumm
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Tabnuua 9.3. MapamMeTpbl HACTPONKN BUTOBBLIX N30OPaXKEHNI

B Moeller

. Homep
Homep ByneBbiin
OyneBoro ButoBasa noruvka ®oH
pUCYHKa onepaHsg,
onepaHaa
1 M - mapkep 1 3aMblKaoLLMI noralleHHbIn
2 M - mapkep 1 pa3MbIKaloLLmMiA noraLueHHbIN
3 M - mapkep 2 pasmblkaroLwmii MoralleHHbI
4 M - mapkep 3 pasmbIKaroLmini noralueHHbIn
5 M - mapkep 4 pasmblKaloLmii noralleHHbIn
6 M - mapkep 5 pasmMbiKatoLmn NoralleHHbIN
7 M - mapkep 6 pasmbIKaoLmii noralleHHbIn
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MpunoxeHue
KHOnKu un KoMOMHaLUM KHOMOK NporpamMmHoro o6ecneyeHus EASY-Soft
B pexumax «lMpoekt», «Cxema coeanHeHnin» u «Busyanuszaunsa»

KHonka (dyHKUMOHaNbHas KHOMKa)

SRR EILE / KOMBUHaUMS KHOMOK
OTKPbITb HOBBIN NPOEKT CTRL+N
OTKPbLITL UMEOLLMIACSH NPOoeKT CTRL+O
CoxpaHuTb NpoexT CTRL+S (B ntobom pexume)
Boiitn 13 EASY-SOFT ALT+F4
OTMEHUTb BbIMOJSIHEHHOE AENCTBUNE CTRL+Z
BoccraHosutb gencrtsne CTRL+Y
[MpepsaTb Oencreve ESC (B pexume CxeMbl COeAMHEHN)
BbipesaTtb CTRL+X
Konupoeatb CTRL+C
Bctasutb CTRL+V
Ypanntb DEL
Bbioenntb Bce CTRL+A
Mepexop, Ha CTPOKY CXeMbl COEAVHEHWA. .. CTRL+G
Haintn onepaHp, CTRL+F
BcTaBuTb CTPOKY CxeMbl COeMHEeHN CTRL+I
Ypannte CTPOKY CXEMbl COEANHEHWNI CTRL+D

YHOPHAO‘-I UTb 3JIEMEeHTbl MaCoOK

BblpaBHMBaHWE MO NEBOMY Kpato

Shift+cTpenka Bneso

BblpaBHMBaHME NO MpaBoOMy Kpato

Shift+cTpenka Bnpaso

BbipaBHMBaHME NO BEPXHEMY Kpaio

Shift+cTtpenka Beepx

BblpaBHI/IBaHI/Ie MO HMXHEMY Kpato

Shift+cTpenka BHU3

Pacnonoxuts no ropnaoHTanm

Shift+CTRL+cTpenka Bneeso

Pacnonoxutb no BeEpPTMKanu

Shift+CTRL+cTpenka BHWU3

HaknoHUTb NO ropu3oHTanu CTRL+H
HaknoHuTb NO BepTukanu CTRL+J
[MoBepHyTb BNpaBo CTRL+R
[MoBepHyTbL BNEBO CTRL+L
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KomOGuHauuu kHoOnok pans GpyHKUNOHasNbHbIX perne
n bYHKUUOHANbHbIX GJIOKOB B CXeMe coeguHeHun

npmszle;)z:ﬁmum YcTtponcteo Koﬁggﬁgu/vm
KHOMOK

A AHanNoroBble 3Ha4YeHUs easy400/500/600/700/800/MFD a
AR ApndmeTumka easy800/MFD Shift+A+R
BC Komnapatopa 6510ka AaHHbIX easy800/MFD Shift+B+C
BT MepeHoc 6noka AaHHbIX easy800/MFD Shift+B+T
BV Bynesckas onepauus easy800/MFD Shift+B+V
C CueTHoe pene (Counter) easy400/500/600/700/800/MFD C
CF YacTOTHbIN CcYeTUYnK easy800/MFD Shift+C+F
CF YacToTHbI cHeTYmK easy800/MFD Shift+C+F
Cl | WHkpemeHTanbHbIl WndppaTop easy800/MFD Shift+C+l
CP KomnapaTtop easy800/MFD Shift+C+P
D TekcToBOE COOOLLEHME easy600 nnu easy800 d
DB Moaynb faHHbIX easy800/MFD Shift+D+B
DC MNA-perynartop easy800/MFD Shift+D+C
FT | PT1-crnaxvsaiowmin GuabTp CUrHanos easy800/MFD Shift+F+T
GT | S3HayeHue, nonyyaemoe m3 cetn NET easy800/MFD Shift+G+T
H HepenbHblli Tarimep easy400/500/600/700 h
HW| HegpenbHbiin Tanmep easy800/MFD Shift+H+W
HY | Foposon Taimep easy800/MFD Shift+H+Y
JC | YenosHbiit nepexoa (B cxeme GYHKUMOHaNbHbIX 610KOB) easy800/MFD
LB | Merka nepexopa (B cxeme dyHKLMOHaNbHbIX 610KOB) easy800/MFD
LS MacwtabupoBaHue 3Ha4YeHus easy800/MFD Shift+L+S
MR O6wwmii cbpoc easy800/MFD Shift+M+R
MX MynbTUnnekcop AaHHbIX easy800
NC Y1cnoBom KOHBEPTOPX easy800/MFD Shift+N+C
OT| Cuétumk ymcna YacoB paboTbl easy800/MFD Shift+O+T
PO Bblgava vmnynbca easy800
PT | YcTtaHoBka 3HavyeHus B cetn NET easy800/MFD Shift+P+T
PW| LUnpOoTHO-UMNynbCHAs Moaynsums easy800/MFD Shift+P+W
SC | CuxpoHu3awws 4acos ycTpoiicTea yepea cetb NET easy800/MFD Shift+S+C
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SP |MocnepoBaTtenbHbI BBOA,/BbIBOA, easy800

SR CnoBuroBblii perncTp easy800/MFD

ST 3apaHHoe Bpems umkna easy800/MFD Shift+S+T
T Pene BpemeHnun easy400/500,/600/700/800/MFD T

TB | ®yHkums Tabnuy (LIFO, FIFO) easy800/MFD

VC OrpaHunyeHne 3HavyeHus easy800/MFD Shift+V+C

KOMGI/IHaLl,I/II/I KHOMOK Aan«g ByﬂeBbIX ornepaHAoB B CXeMe coeauHeHun

OnepaHg, y . KHonka /
npuaHak / GyHKums CcTponcTso KOMGUHaLWS
KHOMOK
| But-Bxon easy400/500/600/700/800/MFD |
ID Bxopn pnarHocTtukm easy800/MFD Shift+1+D
M Mapkep-ouT easy400/500/600/700/800/MFD M
N Mapkep-ouT easy500/700 N
P P-kHoMKka easy400/500/600/700/800/MFD p
Q But-BbIXOA, easy400/500/600/700/800/MFD Q
R BuTt-Bxoa
YcTtponcTteo
paclumpeHns easy600/700/800/MFD r
RN | But-Bxopn yepes cetb NET easy800/MFD Shift+R+N
S BbuT-BbIXOA,
YCTPOMCTBO pacLumpeHms easy800/MFD S
SN |BuT-BbIXOA, Yepe3 ceTb NET easy800/MFD Shift+S+N
Mepexon, easy400/500/600/700/800/MFD
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YYEBHAS JIABOPATOPUSA
JNEKTPOMEXAHUYECKMX U
JNEKTPOHHbIX GUCTEM
ABTOMATU3ALIWK
KOPNOPALIUN «MOELLER»

Ha Kkadenpe 3aneKTPOMEXaHNYECKUX CUCTEM C
KOMIMbIOTEPHBLIM ynpaeneHnem Ogecckoro Ha-
LMOHANBLHOIO MOJINTEXHNYECKOrO YHMBEPCUTETA He-
MELIKOI 3/IEKTPOTEXHMHYECKOW Kopriopaunen ,Moeller”
co3pgaHa ydebHasa nabopatopus aN1eKTPoOMExXaHN4ec-
KMX N 9NIEKTPOHHLIX CUCTEM aBToMaTusaumn. B na-
OopaTopun OENCTBYIOT NATb CTEHOOB AJIA U3Yy4eHUs
3/1IEKTPONPMBOAOB C aCUHXPOHHbLIMK OBUratengaMmn u
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npeobpasoBaTensmMm 4actoTel Mogenen DV5, DV6. Tpu
CcTeHOa npegHasHa4vyeHbl AN N3y4eHns yCTPOWCTB niaB-
HOrO Mycka aCMHXPOHHLIX ABuratenen momenu DS4.
LLlectb cTeHOooB obecneumBaloT 0Oy4yeHne nporpamMmm-
pPOBaHNIO N MCMNONb30BaHMIO B CMCTEMax aBToMaTu3a-
UMM MPOorpaMMmnpyeMblix KOHTPOJIIEPOB Pas3HbIX TUMOB:
KOMNakTHbIX PS4-141 n PS4-201, moaynbHbix XC-100
n PS416, a Takke TEKCTOBbLIX NaHenen onepatopa Ml4.
Ha peBaTtn cTteHaax npoBo-
anTtca obydeHne paboTte C
3NEKTPOHHBIMM MPOrpamMmm-
pyemMbiMn penie moaenen
s,Easy 412-DC-RC”, ,Easy
621-DC-TC”, ,Easy 820-DC-
RC”, n MHOropyHKLMOHab-
HbiMn auncnneammn ,MFD-
Titan”. Bce cTeHabl OCHalLe-
Hbl KOMMbIOTEPAMM C MPO-
ueccopamum Pentium4-3000,
C MOMOLLbIO KOTOPLIX paspa-
6aTbiBAlOTCA NpOrpamMmbl
ONst KOHTPONNEepoB N Npo-
rpamMmMupyemebix pene ¢ uc-
MnoNb30BaHMEM MNPOrpamMmm-
HbIX NakeToB XSoft, Sucosoft
S40, EasySoft.

Ha 6a3e nabopaTtopun
OEeNCTBYIOT KypChbl nepenos-
rOTOBKW WHXEHEPHbIX Kan-
POB MPOMBILLNIEHHbIX Npen-
NPUATUIA Hay4YHO-UCCNeno-
BaTENIbCKNX U MPOEKTHO-KOHCTPYKTOPCKMX OpraHn3aLmia
no paspaboTke N BHEOPEHUIO PEeryimpyembiX 3/1EKTPO-
NMPUBOAOB M CPeACTB aBTOMATM3aLNN TEXHOIOMMYECKUNX
MPOLLECCOB B PA3HbIX OTPACNHAX MPOMBbILLIEHHOCTW.

C BOnpocamu HanpasJ/ieHUs crneLuanmcToB Ha Kypcbl 00-
pawartbcsa no apgpecy: 65044, r. Opecca, np. LLeBuyeHko, 1,
OHNY, kadeapa SMCKY, 3aB. ka¢d. B.A. Boguues.

Ten. (0482) 28-84-67;
e-mail: emsku@int.ospu.odessa.ua
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MokLier )

EASY

210 TPOCTO

BOOWHEB
BNAOVMINP
AHATO/BEBIY

[OKTOP TEXHUYECKUX HayK, [0-
LIeHT, 3aBeayloLmnin kacdbenpoin
ANEKTPOMEXaHNYECKNX CUCTEM
C KOMMbKOTEPHbIM ynpasieHn-
em Opecckoro HauvoHanbHo-
o NOJINTEXHNYECKOro yHuBep-
CcUTEeTa, HayuHbIli PYyKOBOAW-
Tenb cemuHapa «[pobnemsbl
uMdPOBOro ynpaBneHNs BeH-
TUNbHbLIMW 3NEKTPONpPUBOAaMU
N CUCTEMbI ONTUMU3aAUUN TEeX-
HOJIOrM4ecKnx npoLeccos» Ha-
Y4HOro coseta HaumoHanbHon
akageMmn Hayk YKpauHbl no
KOMMnekcHow npobneme «Ha-
Y4Hbl€ OCHOBbl 3JIEKTPO3HEP-
reTukun»

AHAPIOLLEHKO
ONEr AHAOPEEBIAY

AOKTOP TEeXHUYeCKMX Hayk,
npodeccop, AMPEKTOP UHCTU-
TyTa 3JIEKTPOMEXAHUKN 1”
aHepromeHepxmeHTa Opec-
CKOro HaumoHanbHoro nonu-
TEXHNYECKOro yHMBepcuTeTa,
npeacenartens Opecckoro 06-
NaCTHOro otaeneHns praI/IH-
CKOW accounaunn nHxXeHe-
POB-3NEKTPUKOB.



