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BeoaHas yactb: MATHUATHbLIE UMWITUHOPDbI

- I'IpM aBTomMmatTnsaunm TEXHOJIONMYEeCKMxX npoueccos C TMNMOMOLWbKO nNHEBMONpmMBoda WCMOJIb3YHOTCA
Pa3fmIM4yHOro Tuna gat4ymkn, KOTopble yCTaHaBJIMBalKOTCA B LElNb 06paTHOl7I CBA3N CUCTEMbI yrnpaBlieHUA. Tam,
rge Aand peweHuna 3agaydn OoCTaTO4YHO UCMNOoJSib30BaTb LMKIOBOM npmeoa, 06bIYHO nHEBMOUUNNHOP
OCHallaeTcAa OByMA OaTyuKaMu TMNOJIOXEeHUd, onpegendrowmmm  ase KpaVlee TOYKM AOBwxkeHus. B
nHeBMaTUM4eCKoOM npuBoae O4YeHb YacCTo MUCMNOJIb3YHOTCA MHEBMOMEeXaHU4eCkne KOHueBble nyTeBble
BblKno4YaTenn, a B J3JIeKTpOonHeBMaTU4YECKNX CUCTEeMax HanbonbLlee pacnpocTpaHeHune nony4unu
repKOHOBbIE OATYUKN MOJTOXKEHUA U AATHUKN Xonna.

- [laTumkn NonoXxeHns No3BonsoT BblpaGGTblBaTb CuUrHanbl gnga Ha4dana O6paTHOFO XO0[a LWTOoKa unnuHgpa B
KpaVIHeVI TO4YKe pa6oqero Xoaa, OonAa ocCtaHoBa LWTOKa B MNPOMEXYTOYHOM NMOJIOXKEeHUN, AnAd U3MEeHeHusa
CKOPOCTU ABUXXEHUA LUTOKa C 00bEeKTOM ynpasieHua n and npo4nx uenen.

- NHeBMOMEXaHNYeckne AaTYUKN yCTaHaBNMBAIOTCA B 30He paboyero xofa UMNMHAPA U MOTYT pearnposatb
Ha MexaHW4eckoe BO3[EWCTBME [OBWXKYLLErocs LUTOKa Mnu obbekTa ynpaBneHus, a Ans [aT4yuKoB C
AMNEKTPUYECKNM BbIXOOHBIM CUrHanoM, yrnpaensiolumM BO3OEACTBUEM CMYXUT MOCTOSIHHOE MarHWTHOe nore
HaMarHM4eHHoro eppuTOBOrO Kornblia Ha MopliHe uunuHapa. MarHuTHble AaTyMKM yCTaHaBMNMBAlOTCS Ha
Kopryce rnb3bl LMNUHAPA KPYrnoro unm npotunbHOro CeveHms.

- [Ana nokanusaumMm MarHMTHOrO MOSIS U UCKIOYEHUS NOXHbIX Cpa6aTbIBaHV|l7I O0aT4YNKoOB BCE€ COCTaBHblE
YacTun unnuHapa BbINOJTHAKTCA U3 HEMArHUTHbIX Matepunanos, Hanpunmep, arntoMnHuUA.

- Ha wnnioctpaumsax nokasaH noplleHb, MMERLWM HECKONbKO COCTaBHbIX 4YacTen. Tpywaaca napa
nopLleHb—TuNb3a YNNOTHAETCA MaHxeTamu V—obpas3HOro ceyeHuMs CO BCTPEYHbIM PAaCMONOXEHNEM.
CxaTbln BO34yX, HaNOSMHAKLMIA NOMOCTb LUMUNMHAPa Co34aéT HeobxoaMmMoe ycunue npwxuma MaHxXeTbl K
BHYTPEHHEN MOBEPXHOCTU T[UMb3bl, KOTOPOE WCKMNIOYaeT MnepeTeykn Bo3gyxa Mexay noroctaMu npwu
OBWKEHMM W OCTaHoBe nopliHA. [Ona ueHTpMpoBaHWUA MOPLWHSA B TUMb3e WCMOMb3yeTca MOACOK C
AHTUMPUKLMOHHBIM MOKPbITUEM. WCKNioYeHne MeTannmnyeckoro KOHTakTa Mexay MnopLiHeM W rmnb3omn
nosblwaeT MexaHudeckun KI4 v yBenmumsaeT cpok crnyxbbl nHeBMouunuHapa. [log nosckom HaxoauTes
HamarHn4yeHHoe peppmTOBOE KOMbLIO.
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BBogHas yactb: MATHUTHbLIE OATYUKA

- MarHuTHBbIN repkoHOBbLIN AATYMK — 3TO 3NIEKTPOMEXaHNYECKOe YCTPOMCTBO, NpeacTaBnsiowee coboit napy
heppOMarHMTHbIX KOHTaKTOB, 3anasiHHbIX B rePMETUYHYIO CTEKIAHHYIO Konby. Mpy NogHeceHun K repkoHy
MOCTOSIHHOTO MarHWTa Wy BKIOYEHUWU 3MEKTPOMarHWTa KOHTAKTbl 3aMblKaloTCHA. 3aMblkaHWe KOHTaKTOB
AaTyvka NpUBOAUT K MPOTEKaHMUIO B LLENW AaTyMKa 3NEKTPUYECKOro Toka.

- Ons Pa3HbIX KOHCTPYKuMﬂ UnnmnHapoB gaTyukn MOXKHO 3aKpenuTb B chneuuaribHbIX na3ax riiib3bl, Ha
wnmunbkax uunnnHapa mnn Ha Kkopnyce unnnHapa ¢ noOoMoLbo XOMYTOB.

- OnnTenbHOCTb 3MEKTPUYECKOrO CUrHana onpefensieTcsi BpeMEeHEM HaXOXOEHWUSI MarHUTHOro KonbLa
MOpLUHSA B TOYKE yCTaHOBKM AaTymka. Ecnu gaTymk ycTaHOBNEH B MPOMEXYTOYHOM ToUke paboyero xoaa, To
ANUTENbHOCTb  3MEKTPMYECKOrO UMMyNbCca ONpefensieTcsl CKOPOCTbH ABWXKEHWUSI MOPLUHS W 30HOW
cpabaTbiBaHMA gaTyumka.

- MNMpn HeobxoAMMOCTM MO3MUMOHUPOBaTL OOBEKT ynpaBneHus B NPOMEXYTOYHOW Touke pabodero xogda
uMnMHApa, HeobxoaMMo AaTyMK yCTaHaBNMBaTb HE B XXeNaeMoW TOYKe OCTaHOBa, @ CMeCTUTb Ha HeKoTopoe
pacCcTosHMe HaBCTpeYvy [OBWKEHMI0O MNOpWHHA. JTO  paccTosHvMe npedycraHoBa — onpegensiercs
npounsBeeHNeM CKOPOCTU ABWKEHUS MOPLUHA LUMNMHAPA HA CyMMapHOe BpeMsl NepekrnoYeHns QUCKPeTHOro
cunooro pacnpegenutens (ot 1 go 30 mc), Bpems kommyTtauum pene (ot 10 mkc go 100 mc), Bpems
3aMblkaHWUS KOHTaKTOB gaTymka (0T 1 4o 2 MC), Bpems 3aMeffieHus LITOKa C OOBbEeKTOM ynpaBrneHus Ao
HYNeBON CKOPOCTM (3aBUCUT OT MHOrMx (DakTopoB, TaKMX Kak reoMeTpuyeckne pasmepbl LMIvHApa,
yCTaHOBMBLUASACH CKOPOCTb ABWXKEHWS, Macca MOABWXHOrO obbekta u apyrux). OBblYHO 9TO paccTosiHue
coctanseT ot 1 go 10 MM 1 onpegensaeTcs OnbITHLIM NyTEM.

- B cnyyae ynpaBneHust nTHeBMoNpuBoAoM ¢ nomolubto MJK npy ABMXKEHUM NOPLUHS UMNUHAPA Ha BbICOKNX
ckopocTtax (6onbwe 0,8 M/C) ecTb BEPOSATHOCTb, YTO SMEKTPUYECKUA WMMMYNbC Marnon OSIMTENbHOCTU
BOCMPUMETCS CUCTEMOW YMNpaBrfieHWst kak nomexa. [na 3Tux Uenen B KOHTpornepax npeaycMoTpeHa
HacTponka umMcpoBbIX (UNBTPOB BXOAHbIX CUrHamoB, MO3BOMAOLWAA ANUTENBHOCTL MOME3HOr0 UMMynbca
ycTaHaBnmBaTb NPOrpaMMHo.

- [ns KOPPEKTHOrO MOHTaXa MarHUMTHOro JaTyMka HeobXoOUMO B Xenaemylo TOYKY YCTaHOBWUTb MOPLUEHb
uunuHAapa, a 3aTtem, nepemellas MarHMTHbIN OaTYuK BOOMb MNb3bl, ONPEeAenuTb ABE TOYKM, B KOTOPbIX
cBeToavon gaTymka 3aropaeTcs u racHeT. [JaTuuk Heob6xoammo 3admKCeMpoBaTh B LIEeHTPanbHON TOYKE 30HbI
cpabaTtbiBaHudA, 4ToOblI Habnoganocb yCTon4MBoe cBeveHwe cBetoamoa. [ns 6onbMHCTBA MarHUTHbIX
AaTynKoB 3Ta 30Ha cpabaTbiBaHus nexut B gnanasoHe 10...15 mm.

KonsUEBOR MarHiT

Kopnyc
LunuHopa

A\
CeeToavon

e
3oHa cpabaTbiBaHMA aaTumka
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BeogHas yacTb: AJIEKTPONMHEBMATUYECKUU PACNPEQENUTENb KIAMAHHOIO
TUNA

- Pacnpe,u,envlTenM — 3T0 yCTpOﬁCTBa, npegHasHavYeHHble 0514 ynpaBlieHUa MnoTokaMu CXaTtoro BoO3ayxa B
nHeBmocuctemax. OHu MCNONb3YKTCA ONA NyCKa, OCTAaHOBKM U KOMMYTaLUMWN KaHalnoB OBWXEHWA NOTOKa BO3gyxa OT
MCTOYHMKA NMUTaHNA B KOHKPETHYH) MHEBMOJTUHUIO U c6poca OTpaﬁOTaHHOI’O BO3ayxa B aTMOC(bepy Yyepes3 BbIXIOMNHbIe
KaHanbl.

- SﬂeKTpOMaFHVITHbIe pacnpegennTenn KnanaHHoOro tuna — 3T1o yCTpOVICTBa, B KOTOpPbIX BbIXOAHOW MHEBMAaTUYECKUA
CUrHasn naMmeHsAeTcqd cornacHo BXOAHOMY 3rieKTpu4eCckoMy curHany, nogaHHOMY Ha KaTyLlKy cofleHouaa KnanaHa.

- B GonblunHcTBE Ccny4dyaeB KnanaHHble pacnpegenutenin Ucnonb3yrTcAa B POJSN KnanaHOoB-NMNOTOB ANdA ynpaBnieHua
30JIOTHUKOBbIMU 3JN1€KTPOMNHEBMATUYECKMMU pacnpegenmtendamMmn, HO X Takke MOXXHO MCNoJib30BaTb U KakK CunoBble A4
ynpasneHuna umnmHgpamm HebonbLUMX aOnameTposB.

- Bce ANEeKTpoOMarHnTHble KnanaHHble pacnpegenutenn UMerT OOHY CTaGVIJ'IbHy}O HOpMalbHO 3aKpbITyHO (H3) mnm
HOpPpMalbHO OTKPbITYIO (HO) no3nuno, NO3TOMY Ha3blBakOTCA MOHOCTabUNbHbLIMU npsamMoro pencteua. B Hux
ANneKTpomMarHnuTHasa cuna coneHomnga onpenendeT MaKcuMarnbHbIA pacxon Bo3gyxa B CUITOBOM KaHarne.

@ E F - Ha pucyHke npusegeH npumep 3/2 H.3. pacnpegenutens. Ho
npyM  NEepenogkioyeHUun  KaHanoB  TeyeHWs  Bo3gyxa

1 onpeneneHHbIM o6pasom CTPYKTYpY MOXHO

..'_ TpaHcdopmmpoBate B H.O. Pacnpepenurtens Ha3sbiBaeTcs

TPexXnNUHenHbIM, T.K. UMEET TpU NHUM NoAaBoda W OTBoAaA

ckaToro Bosgyxa:

- nuTtanune gna H.3. (unu Beixnon agna H.0.) 1
- pabounii BbIxoz 2
i - Bbixron ansg H.3. (unu nutanne gna H.O.) 3
<:| L;I- Pacnpepenutenb sBnsieTca ABYXNO3ULMOHHbIM, T.K. Y HEFO
3 ABe paboune Mo3vuMM: B OQHOM MO3WUMM KaHan 1 cBA3aH ¢
zl [ KaHanoMm 2, a kaHan 3 oTceyeH, B APYron nos3vuumu kaHan 2
CBS13aH C KaHanom 3, a kaHan 1 oTceyeH.

- B 10 Xe Bpems HeobGXoOUMO OTMETUTb, YTO C LENbH
ONTUMM3aLMN  OTHOLLEHMSI 3HAYeHWst pacxoda rasa K
‘Ci"‘ noTpebnsemMon MOLLHOCTM CONeHoMAA OTAENbHO CYLLECTBYHOT

3 H.O. pacnpegenuTenu KranaHHOrO  Twna, BHYTPEHHSSA
KOHCTPYKUUSA KOTOPbIX OTMMYHA.

o

- B anekTpomarHUTHbIX 3/2 H.3. pacnpegennuTenax noyioXXeHnA OTKPbITUA WU 3aKpblTUA OOCTUratoTCcA C MNOMOLLbIO
coneHounaa, BOS6y)K,D,eHHOI'O nnm HeBOS6y)KJJ,eHHOFO. MonoxeHus BHYTPEHHUX netanen cnenywouime:

Pacnpeaenutenb 3akpbIT (HanpaBrieHUs NoToka 2 - 3):

- MogBwxHbI cepaeyHnk C nopd AeWCTBMEM 3anoOpHOW NPYXWHbl E
NAOTHO NpwXaT K CeAny KrnanaHa v 3akpbiBaeT OTBEPCTUE NMUTAIOLLIEro
kaHana 1, no3Bonsas BO3AyXy M3 BbIXOAHOW MOMNOCTU 2 BLIATU B
aTMoccbepy uYepe3 BHyTpeHHVWe kaHanel D u  npoTouky B
HemnoaBWXHOM cepaeyHuke A.

Pacnpeaenutenb oTKpbIT (HanpaBneHusa notoka 1 - 2):

- HenogBwxHbli cepaeyHnk A 3a cyeT 9NEeKTPOMarHUTHOW Curbl
nNpuTArMBaeT NOABWXHbIA cepaevHuk C, 4TO NpUBOAMT K CXaTUIO
3anopHON MpyxuHbl E 1 BbICBOOOXAEHMIO KaHana TevyeHuss Bo3gyxa
u3 nuTalowen nonoctu 1 B BbIXOAHYH MOJNIOCTb 2 U OTCEYEHMIO
nonocTu 3 BbIXIOMNHOrO KaHana.

- Bpemsi nepeknioveHnst 3NekTpoMarHUTHbIX KnanaHHbIX pacnpefenuTenei U3 OAHOW No3uuuvM B APYryl NEXWUT B
ananasoHe o1 2 o 10 mc.

- Takke CTOUT OTMETUTB, YTO KIanaHHble pacnpeaennTeny He3aBuCcMMO OT TUMa YNpaBnsaLLLEro curHana TpagauumMoHHO
N3roTaBNMBalOT C MONMOXMTENbHBIM MEepPeKpbiTUEeM. OTO O3Ha4vaeT, YTO MpU ABMXKEHWU CepAedyHMKa Bcerga cHadvana
OnokupyeTcs OOuH KaHan TeyeHus BO3Ayxa, a nocne BbicBOOOXAaeTcs Apyron. Takmm obpas3om, Aaxe Ha KOPOTKUM
NPOMEXYTOK BpEMEHW BCEraa UCKIoYeHa CBA3b KaHana nuTaHus ¢ aTmocdepoi.
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05.c | BBoAHan  wacte:  OMEKTPOMHEBMATUYECKWA  PACMPEOENWUTEND
30M0THUKOBOIO TUMA

- OneKTponHeBMaTMYECKUA pacnpedenuTtens 30f0THMKOBOrO Tuna npeactaBnseT cobon cnoxHoe
YCTPOWCTBO, B YMNpaBnsoWen 4acTu KOTOPOro MOryT OblTb MCMONb30BaHbl OAWH WNW [ABa KnanaHHbIX
pacnpegenutens. CunoBasi 4acTb OpraHM3oBaHa C MOMOLLUbI 30MO0THMKA C MNPOTOYKaMW W Kopryca C
ynnoTHeHusiMu F. MNMonoxeHne 30M0THUKA onpeaensieTcsi pa3HoOCTbIO CUI, OENCTBYIOWNX HA ero TopLueBble
yacTu. AU cuUnbl MOFYT CO3OaBaTbCs OABMEHUEM CXKATOro BO3[Ayxa, BO3BPATHbIMU MPYXWHaAMU, TpEHUEM
30/10THMKA O BHYTPEHHME YNroTHEHMS pacnpegenuTens. KonnyecTtBo NpoTOMEK COOTBETCTBYET KOMMYECTBY
paboumnx BbIXOO0B.

- B cunoeoit yactu pacnpegenutenst uucpont 1 npuHATO o6o3HayaTb NHEBMAaTMYECKUIA KaHamn nogsoAa
nuTaHus, ungpamm 2 1 4 — paboume Bbixodbl, LMdpamu 3 U 5 — BLIXIOMHbIE OTBEPCTUS.

- OnekTponHeBMaTuyeckue pacnpegenuteny MoryT ObiTb Kak OAHOCTOPOHHEro, Tak U ABYCTOPOHHErO
aencTteus. Y pacnpegenvrenei ogHOCTOPOHHEro AeNCTBUA (MOHOCTAOMMNbHbIX) €CTb MEXaHu4eckast unm
nHeBMaTMYecKas BO3BpaTHas MpYXWHa, KOTopasi Mpu OTCYTCTBMM YMpaBnsAloLero curHana OAHO3HaYHO
onpegensieT ero paboyee nonoxeHue.

- Y pacnpegenutenen AByCTOPOHHEro AencTBmuA (6McTtabunbHbIX) NepPeknioyYeHne Kak B eBylo, Tak U B
npaBylo paboyyld MNO3UUMIO OCYLIEeCTBRSET cura MHEeBMaTWYecKoro [AaBrieHusl, cosgarollerocs B
NnoATopLEBOM 06beMe 30M0THUKA 1 AeNCTBYIOLLEro Ha NinoLaab NOpLUHA 30M10THKKA E.

- B ynpaBrmsiowen 4YactM 3NEKTPOMHEBMATUYECKUX pacnpegenuTenend  UCMOoNb3ylTcs MNUMOTHbIE
SMNeKTpOMarHWTHble  Knanaubl  CTPykTypbl  3/2  H.3.  YnpaBneHue  aneKkTpOnHEeBMaTUYECKMMM
pacnpegenutensamMu SABnsieTCa AByXKackagHbiM. [1epBUYHBIN SMEKTPUYECKUA CurHan, npuveawni Ha
KaTylWwKy CconeHovaga KnanaHa-nunoTa, NpuMBOOMT K CXKaTUI0 3arnopHOW MNPYXWHbI  KranaHa-nuroTa,
BTAMMBaHNIO cepaevyHuka B n, kak crneacTtBue, HaMOMHEHUIO CXaTbiM BO3QyxXOM 4Yepe3 kaHan C
noaTopueBoro obbema 30noTHMKA. MNpy 3TOM cuna gaBneHns co3aaeT YCoBUe AN ero NepekroYeHmns.

- 30MOTHMKOBbLIE 3MEKTPOMHEBMATUYECKME pacnpefenuTeny HyxaaTcs B NMHEBMaTUYECKOM YCUITeHUU
3MEKTPOMarHUTHOWM CUnbl CONMeHouaa, T.K. TPEGYIOT CPaBHUTENBHO GOMbLUMX YCUMUWIA NS NEPEKMIOYEHNS U
UMeIoT GOMbLLON X0 3anopHOro anemMeHTa.

- OAna nepekntoyeHnss paboyen nosvuum OucTabunbHOro pacnpefenqTens Ha KaTylwKky coneHouga
OOCTaTO4YHO NoAaTb KOPOTKUIM INEKTPUYECKUA UMNYNbC. OnMTensHOCTb Takoro umMnyrneca coctaenset oT 10
£o 40 mc, noaToMmy Takve pacnpefenuTenn Takke HasbiBaldT MMNYJIbCHbIMA UMW C TPUITEPHbIM
achdekTom.

- Ons nepekKkrnyeHna MOHOCTabuIbHOro pacnpegenutenda B JeBYHO pa6oqy+o no3nuynio HeagocTtaTto4yHoO
nogayn KpaTtkoBpeMeHHOro nMmnyrbca, T.K. Mpu OTCYTCTBUU CUIbl AaBJieHUA Ha JieBy0 TOpLUEBYHO niowaib
30J10THMKa BO3BpaTHaA TMMpyXuHa akTuBupyeTt npaByrd Mo3nuUunto. Takum o6pa30M, ONNTENbHOCTb
ANEeKTPpn4eCKoro nMmnyrnbca AoJIKHa COOTBETCTBOBATb He06xoummomy BpeMeHn akTnBauummn neBoro pa6oqero
NOoNoXeHna pacnpegenntens.




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM

CAMOZzI
I

06-C

BBeneHue B Temy dnekTponHeBMmaTuyeckue cuctemol: PEJIE

- Pene — aTo anemeHT, TPaHCOPMUPYIOLWNIA INEKTPUYECKMIA CUTHAMN B MarHUTHOE MPUTSKEHUE SIKOpS K
KaTylKe, MPUBOASILLEE K 3aMbIKaHMIO TPYNN HOPMasibHO-Pa3OMKHYTBIX KOHTAKTOB M  pasMblKaHWuio

HOpMaJibHO-3aMKHYTbIX KOHTaKTOB.

B KOHTYpE BXOAHOW Lienun pene NpucyTCcTByeT KaTyLllKa 3JIeKTpoMarHuta, K4 M UCTOYHUK JNTEKTPUYHECKOro
NMTaHNA, B KOHTYpe BbIXO4HOM Lenn — rpynnbl noANPY>XMHEHHbIX KOHTAKTOB, NCTOYHUK NMTAHNA N Harpya3ka.

HeT Bo3gencrena
(uenb pasonKHyTa)

Peakuus l u=0 . EcTb
(HeT Toka Peakuyis l o3gencTene
erb 3amMKkHyTa
Bitienu (ecTb TOK u =9 yTa)
Harpyskn) }_ B Lenm
R=0 Harpysku) |_
R=1

- Korpa KaTyLllKa He BO36y)K£l,eHa, TO €CTb KOorga pee Haxogamntcd B COCTOAHUN NOKOA, KOHTAKTbl MOTyT ObITb:

H.3. (HopmanbHO-3aMKHYTbIE)

KoHTakTbl pa3mbikaloTcs, Korga sKopb MNpUTSArMBaeTcs
MarHUTHbIM nonem BO30OYXAEHHOro cofeHouaa, U
3aMbIKaloTCs, Kak TOMbKO nponageT MarHUTHoOe none.

— ==t
o —]

KoHTakTbl 3aMblKaloTcs, Korga AKOPb NpUTArMBaeTcd
MarHMTHbiM nonem BO36y)KLI,eHHOFO coneHouvga, w”
Pa3MbIKalOTCA, KaK TOJIbKO nponaaet MmarHuTHoe none. I

NEPEKINKOYEHUE (H.P. n H.3.) i
OOMH 1 TOT Xe KOHTaKT CHYXWUT ONns BbINOSHEHUsI
dyHkumn H.3. u H.P. lMpu B03OyxaeHun coneHouga
npoucxoguTt 3ambikaHne H.P. un pasmbikaHne H.3.
KOHTaKTOB. .

b
H.P. (HopManbHO-pa3oMKHYTbI€) /%

- Ha cteHge koHTakTbl kaTywkun pene obo3HadeHsl «A1-A2», rpynnel H.3. koHTakToB «21-22», rpynnel H.P.

KOHTaKTOB «13-14», «33-34», «43-44».
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07-C | Beegenue B Temy: TAUMEPDI

- Tanmep — 3TO YCTPOWCTBO, MO3BOJISOLEE YNPaBnATb ONIMTENbHOCTLIO CUrHanoB, B AaHHOM criyyae
3NEKTPUYECKMX.

- OT0 GnOK, COCTOSILMIM U3 perle U CUCTEMbI OTCYeTa BPEMEHW, BO3AENCTBYOWEN Ha pa3MbikaHne H.3. u
3ambikaHmne H.P. koHTakToB.

- KoHTakTbl KaTylkn TariMepa Ha cTeHae 0603HadeHbl «2-10», rpynnbl H.P. koHTakToB «11-14» 1 «31-34»,
rpynnbl H.3. koHTakToB «11-12%» 1 «31-32».

- OyHKUMM TarMepoB MOryT OblTb PasnMYHbIMKU. YCTAHOBMEHHbIE HA CTeHOEe Tammepbl (PYHKUMOHUPYIOT
COornacHo npuBeAeHHbLIM guarpaMmmMam:

CocTosiHMe KaTyLKn Tarimepa 0

H.P. KOHTaKT 3amMblkaeTcs no npoLLecTBun
BbICTABMEHHOTO BpemMeHM t C MOMeHTa Hadvana
BO3OYXAEHNA KaTylwKku U pasmbikaeTcd npu cHatum 0
HanpPsXXeHUs C KaTyLUKW.

H.3. KoHTakT  pa3mblkaeTcs MO  MPOLUECTBUM
BbICTABMEHHOrO BpemMeHM t C MOMeHTa Hadana
BO30YXOEHNUS KaTYyLIKW U 3aMblkaeTca MNpu CHATUM 0
BO30Y)XOEHUS C KATYLLIKU.

CocTosHME KaTyLWKN Tanmepa 0

H.P. «KOHTakT 3amblkaeTcd B MOMEHT Hadvana
BO30Y)XAEHWSI KaTyLIKN U pa3MbIKaeTCsl No MpoLLIEeCTBUM

BbICTaBNEHHOIro BpemMeHu t. 0
1
H.3. KoHTakT pa3MblkaeTca B MOMEHT Ha4ana
Bos6y>+<,quv|;| KaTylwKNn N 3aMblkaeTCcAa no npowlecTeBmnmn
BbICTaBNEHHOro BpemMeHu t. 0

- Taﬁmepbl, YCTaHOBJIEHHbIE Ha CTeHAde, MMEeKT OBe [Ipynnbl KOHTAKTOB, CleaoBaTeslbHO, MMeeTCA
BO3MOXHOCTb OAHOBPEMEHHOIO NporpaMmmMmmnpoBaHnAa BpeMeHn Anda AByxX He3aBUCUMbIX CUTHaIOoOB.




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM

€<

CAMOZzI
I

08-C

BeBeneHue B TeMy: CuMBOSbl HA NTHEBMAaTUYECKUX U ANeKTPpn4eCKux

npuHUMNnnarnbHbIX CXemMax

®7

UcTouyHuk
nuTaHus

nHeBMaTU4eckKoro

CunoBas nuHusA

KOoHTaKT aneKkTpu4yeckoro garymka
H.P..

HOPManbHO-Pa30MKHYTbIN
(HopManbHO-OTKPbLITLIN)

H.3.:

HOPManbHO-3aMKHYTbIN
(HopMmanbHO-3aKpPbITbIN)

I'Iepecequ ne nHeBMaTn4eCkKkunx

AneKkTpuyecknm Tymobnep c
cmkcaumen

MarHuTHbIN
ABYCTOPOHHEro AenMcTBuA

WUInn 3NeKTpu4eCcKnx NINHUN

LUnuHap

KoHTakTbl anekTpuyeckoro pene
H.P.:

HOpManbHO-Pa3oOMKHYTbIN
(HopManbHO-OTKPbITbIN)

H.3.:

HOpPManbHO-3aMKHYTbIN
(HopMmanbHO-3aKpPbITbIN)

Perynsatop AaBneHuA co
cbpocom M36bITOYHOIO
AaBneHuA

KoHTaKTbl aNeKTPUYeCKON KHOMKU
aBapuMMHOro ocTaHoBa

H.P.. HOpPMasibHO-Pa3OMKHYTbIN
(HopManbHO-OTKPbITbIN)

H.3.:

HOpPManbHO-3aMKHYTbIA (HOpManbHO-
3aKpbITbIN)

| OneKTPOMarHuTHbIN

— 4 pacnpegenutenb npsiMoro KaTywka pene
|7_ T penctBus  3/2  HopMmanbHoO-
12 1Ty 3akpbIThIit
KoHTakT ANEKTPUUYECKON
KHOTMKM
H.P.: KaTtywka coneHomnpa
% E HOPMaribHO-Pa3oOMKHYTbIN 3NEeKTPOMAarHUTHOro pacnpepenurTens
(HopManbHO-OTKPbLITLIN)
HP. | H3.| H3:

HOPMarnbHO-3aMKHYTbIN
(HopManbHO-3aKPbITbIN)

|

Tanmep

KaTywka Tanmepa




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

10-C

BBegeHve B Temy. NMHeBMaTH4eckne n ANeKTpnyeCckmne npnHUMnunaribHble cxemMbl

- GHEKTPOHHGBMaTM‘-IeCKaFI CXemMa COCTOUT U3 ABYX OTAEJIbHbIX NPUHUUNNAIIbHbIX CXEM:

- CnnoBas 4Yactb npmBoada BKI1HO4YEeHa B COCTaB NHEBMaTMYECKOMN I'IpVIHLI,I/II'II/IGJ'IbHOVI cxembl. OHa obbeanHsieT
B cebe CUCTEMY NOArOTOBKWM CXaTOro BO34yXa, 3JIEKTPOMArHMTHblE KnanaHHble pacnpegenutenn u
AneKTponHeBMaTu4eckne 30JI0THUKOBbIE pacnpegenntenn n nHesmMmaTtn4eckne UmnmHgpbl.

- YnpaBnswwas 4acTb NpMBOAa BKMOYEHa B COCTaB JreKTPUYECKOW npuHumMnuanbHou cxembl. OHa
obbeanHAeT B cebs MCTOMHMKM JNEKTPUYECKOro HamnpshKeHus, pasnuyHble KiuM 1 Harpysku. B
SMNeKTpOonHeBMaTUYECKOM NPUBOAE POSMb KMYEW MOTryT BbINOMHATL AMEKTPUYECKUE KHOMKW, OaTYUKK
NOMOXEHNSI C 3MNEKTPUYECKUM BbIXOOHLIM CUrHaNoM, KOHTaKTbl 3NIEKTPOMEXaHWYECKMX U TBEPOOTENbHbIX
pene unu TanWMepa. Harpyskon B 3neKTpUYECKUX Uensx ynpasneHus MHEeBMOMPUBOAOM MOXET ObiTb
WHOYKTMBHOE COMPOTMBMEHME KaTylWKW CcofeHouda, KaTylka pene wunu Tawmepa, CONpOTUBIEHWE
CUrHanbHOW famnbl.

- CnnoBasi nHeBMaTM4yeckasi 4acTb OObIYHO M306pa>+<aeTc;| Hag ynpaBnmou.l,eVl SﬂeKTpMHeCKOVI.
O603Ha4eHus KaTyLlleK cofieHomnaos, yka3biBaolwlmne Ha nx npnHaarnexHoCTb K pacnpeagenmtendam, atimkoB
NoNoXXeHnsA, yKka3biBalolwme Ha UX MecTtopacnosioXXeHune, npuHATo 0T06pa)KaTb N Ha NHEBMATUYECKON M Ha
SJ'IeKTpVI‘-IeCKOIZ npuHUnnmanbHbIX CXemMax.

Mpumep: 1. Ha nHeBMaTn4yecKkon M 3NEeKTPUYeCcKOn NPUHLMNNANbHON

CxXxeMax OTMeYeHbl COOTBETCTBEHHO nornoxeHue Aatymka al u

::Zl | €ro COCTOsIHME, a TakKe KaTyLKW COfleHOWMA0B pacnpeaenurens
al B1luB2.

2. Takke Kak M B AByX npeaplgylmx cOopHuKax 3agad

BbIABWXEHNE LWTOKA OyaeT wumeTb o06o3HadeHne A+, a
BTArmBaHue — A-.
3. CrapTtoBoe nonoxeHwe 6uctabuneHoro
4 " 3NEeKTPONHEBMATUYECKOro  pacnpefenurens  onpegensieTcs
—] CUrHanoMm ynpasrneHus, npuwegwmMm nocnegHum. B gaHHoM
:Kw YT ] B npumepe pedb uOeT O BTAHYTOM COCTOSHMM A-, B KOTOPOM
5 '1'3 12 AaTtyvk al pasoMKHyT.
4. Kak wn B npegbigywem cOOpHUKE  yNpaKHEeHWh
npegnaraeTca BOCMOMb30BaTbCA  YHUUUMPOBaAHHOW 6a30m
NMHEBMATUYECKUX N IMEKTPOMHEBMATUYECKUX SNEMEHTOB. Tak,
Hanpumep, Ansa  Toro  4TtoObl  peanu3oBaTtb  (QYHKUUIO
61cTabunbHoOro 5/2 3MEKTPONHEBMATNYECKOIO
I [_ ar pacnpegenuTens, MOXHO Bocnonb3oBaTtbcs Asyms 3/2 H.3.
3NEeKTPOMarHUTHeIMW  pacnpegenuTensiMn,  BbINOMHALWUMUN
dYHKUMIO KNanaHoB NUMOTOB, BbIXOAbl KOTOPbLIX NOAKIHOYEHbI K

B1
1

=l

—

] ]

| |
yrpaensawwWmMM Bxogam cunosoro GucrabunbHoro 5/2 2| 2 |
nMHeBMaTMYeckoro pacnpepenutens. [pyrve npumepbl =y |
YHUbUKaumMmM anemeHTHol 6asbl NpuBedeHbl B Tabnuue B1 711l ¢ T\ e B2

BblLLe. 12 ‘ M3 3T 12
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

11-C

BBegeHve B TemMy: NMHeBMaTU4YeCcKkne u ANeKTpuyeckne npnHunnmnanbHble CXeMbl

- CocTaBnsas anekTpnYecKyo NPUHLMNNANbHYI0 CXemMy HEOOXOAMMO NpMHUMaThL BO BHMMaHUe crieayoulee:
- QnekTpuyeckue Lenu nuTaHmsa n3obpaxarTca Mexay OBYMS rOpU3oHTanbHbIMU MUHUSMU (LLIMHOW NUTaHUS
CBEpXy M obWMM MPOBOAOM CHM3Y) C TOYKAMW OTBETBIEHWUS] OTAENbHbIX 3MEKTPUYECKMX KOHTYpPOB. OHM
MOryT ObITb MOCTOSHHOTO WM MEPEMEHHOIO TOKa B 3aBUCUMOCTM OT MWCMONb3YEMbIX 3NIEKTPUYHECKMX
KOMMOHEHTOB N UX XapakTepUCTUK. PSA0M C LUMHOW MUTaHUA MOXET NPOCTaBNATLCA 3HAYEHME HaNpPsXeHus,
Hanpumep 24V DC.
- Kaxpasa BepTukanbHaa nuHus npeactaBnsdeT cobor OTAENbHYIO Lenb UNu SnekTpudeckuin KoHTyp. OHa
HayMHaeTCcsa CBepXy OT MNCa MCTOYHMKA NUTaHWUS, MPOXOANUT Yepes KItoY (KHOMKW, AaTYMKN, KOHTaKTbl pene
M T.O) W 3aKaHYMBaAETCH BHU3Y Ha KaTyllKe OnNeKTPOMarHUTHOrO WnM SNeKTPOMNHEBMAaTUYECKOro
pacnpegenuTens unu pene n Ha MMHyce UCTOYHMKA NUTaHUS.
- Bce koHTaKTbl n3obpaxatoTca B haze HOpPMarnbHOro COCTOSIHUA, KOr4a HeT BO3OENCTBUS, a SNEKTPUYECKUI
KOHTYp HE Mo, HaNpsPKEHMEM.
- MNogpasymeBaeTtcs, UTO U3MEHEHWE COCTOSHUSA MOABWXKHbLIX KOHTAKTOB MMM KIYENn NpoucxoauT crnesa
Hanpago.
- MNocnepoBaTenbHOCTL AMEKTPUYECKUX Lienen Takke n3obpaxaeTcs crieBa HanpaBo, HavyMHasi ¢ uenu, rge
KINioY MMeeT pyyHoe ynpasneHue, HanpuMmep, KHOMKY 3anycka.
- [Ang ynpoLeHnsa YTeHNss CXeM pekoMeHayeTcs HyMepoBaTb KaXayro OTAerNbHYIo Lenb, a BCEM afieMeHTam
uenu npuceamBaTtb 0603HayeHus. B gaHHOM cOopHuMKe 3afay KrodaM 1 Harpy3kam NpUCBOEHb! cneayoLmne
0b03HaveHus:
HL, KL — kHonku KpaTKkoBpeMEeHHOro BO3AEUCTBMSA 4115 3anycka 1 0OCTaHOBa CUCTEMBI;
S — kHonka-Tymbnep ¢ dukcaumnen;
U,V, X, Y, Z — KaTyLKu pene;
u, vV, X, Y, Z — KOHTaKkTbl cooTBeTcTBytowux pene U, V, X, Y, Z;
B1, B2, B3, B4, B5, B6, B7, B8 — kaTyLwlKkn coneHonaos;
a0, al, b0, b1, c0, c1, dO, d1 — gucKpeTHbIE JATYMKN HAYASTbHOIO M KOHEYHOTO MOMOXEHWI LMNMHAPOB A, B,
C n D coOTBETCTBEHHO;
Tpll, Tp22 — kaTyLwKn Tanmepa;
Tp — KOHTaKT Tanmepa.

lNpumMep aNeKkTPUYECKON CXEMbI

1 1 p 3 4

HU I".II Y
H. X\ x y at \x,

H.F.M1-2 H.P./3 H.3./3
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

12-C | BBegeHue B TeMy: dnekTponHeBMaTnyeckme cxembl C CAMOBNIOKUPOBKOW

- Cxema c camoGrOKMPOBKOW (C camoyaepXaHMeM unm ¢ camonogxsaToM) — 3TO Lefb, 3anoMUHaroLas
CUrHan MMMynbCHOro BO3AEWNCTBUA. VIMMYMbCHBIM cUrHam MoXeT ObiTb 06pa3oBaH KOHTAKTOM KHOMKW Uiuv
AaTuuka.

- Llenb cocTouT 13 crnegyowmx Tpex 3f1IeMeHTOB:

- H.P. koHTakT BKNtoyeHus (kHomnka P1)

- H.3. KoHTaKT BbIKMOYeHMs (kHonka P3)

- H.P. koHTaKT pene x

Nx NoAKNMw4yeHne MOXeT npou3BoaAUTbCA B COOTBETCTBMM C OOHMM U3 OBYX BapPUaHTOB J1IOMMYECKUX
ypaBHEHWUIA:

X=(P1+x)+P3

P1H )
i

nnn

X=P1+x+P3

P1
X

P3

[x ]

- ®yHKUMOHMpPOBaHMe 00eunx Lenen cnegyroLlee:

- Mpw kpaTkOBpPEMEHHOM BO3L4ENCTBUMN HA KHOMKY P1 BO3OyXaaeTcs kaTylwka pene X;

- H.P. kOHTaKT perne X 3amblkaeTcsa U yaepxmBaeT BO30OYXOAEHHbIM perie nocrne OTnyckaHusa KHomnku P1;

- Ans oTknoYeHnsa yHKUUM 3anoMUHAHNST HEOOXOAUMO HaxaTb Ha KHOMKy P3, pasmblkaHMe HOpMarbHO-
3aMKHYTOrO KOHTaKTa KOTOpOW NpuBeAeT K pasMblKaHUIO Lienu.

12




cnocoboB ynpaBreHus

N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

Ynp.

co1

Ynp.

co2

Ynp.

Co3

Ynp.

co4

Ynp.

CO05

Ynp.

C06

Ynp.

cov7

Ynp.

co8

Ynp.

Co09

Ynp.

C10

Ynp.

Cl1

Ynp.

C12

Ynp.

C13

Ynp.

Cl14

Ynp.

C15

Ynp.

C16

Ynp.

C17

Ynp.

C18

Ynp.

C19

Ynp.

C20

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I
NEPEYEHb YNPAXHEHUN

I'Ipoc-reﬁume ANIeKTponHeBMaTU4eCKue cxembl C NpsAMbIM ynpaBneHneMm umnumHapamm
OOHOCTOPOHHEro fencreus

Henpsimoe ynpaBneHue ¢ MOHOCTabUNbHbLIMU U OBUCTAOUNBbHBLIMU 3fIEMEeHTaMU

anIMeHeHVIe Pa3NnNYHbIX NMOrM4eCKUX CXeM BKITHO4YeHUsA C NpAMbIM ynpaBrieHUuem
uuwnmHapamMmm ogHOCTOPOHHEero OencTBuS.

YnpaBneHue 4LUNMHAPOM ABYCTOPOHHEro fnencTeusi npu BoinonHeHnn OQUHOYHOIO
LUMKIIA B nocnegoBatenbHocTn A+/A- u B+/B- ¢ 3awmTton n 6e3 B Ha4yane umkna

Peanusauusa normveckux cgpyHkumm «JA» n «<HET» c nomowbio pene
Peanusauusa normyeckux pyHkumm «U»-«UNMU»-«HET» ¢ nomowbio pene

CxeMbl C CaMOBNIOKMPOBKOW

YnpaBneHue 4LUNMHAPOM ABYCTOpPOHHero gencrteus B pexxume HEMPEPBLIBHOIO LIUKIIA ¢
6ucTabunbHbIM 3NEKTPUYECKUM pacnpegenuTenem

YnpaBneHue uunuHapom ABYyCTOpPOHHero gencrteus B pexxume HEMPEPbLIBHOIO LIUKIIA ¢
nomowbio MOHOCTABUJIIbHOIO cunoBoro pacnpegenutens u3 nonoxeHusa A- B A+

YnpaBneHue 4LUNMHAPOM ABYCTOpPOHHero gencrteus B pexxume HEMPEPbLIBHOIO LIUKIIA u
OOMHOYHOI'O UUKIA c nomowbio MOHOCTABUITbHOI'O cunoBoro pacnpegenurtens us
nonoxeHusa A+ B A-

YnpaBneHue uunuHapomM ABYCTOpPOHHero gencteus B pexume HEMPEPbLIBHOIMO LUKIIA n
OAMHOYHOIO UUKINA c nomouwbio BUCTABUIIBHOITO 1 MOHOCTABUIIbHOINO cunoBbIx
pacnpegenutenen u3 nonoxeHus A- B A+

YnpaBneHue UMnNMHApPoOM ABYCTOPOHHero aencteus B pexume ABTOMATUYECKOIO
UUKITA v PYYHOI'O LUUKIIA ¢ nomowbio BUCTABUIIBHOIO cunoBoro pacnpepenutens
n3 nonoxeHua A- B A+

MNpenoTBpalleHne NOBTOPEHUA LiMKNa Npu paboTe LMNMHAPA ABYCTOPOHHEro AeACTBUA B
HEMNPEPbIBHOM LUUKNE n OAMHOYHOM UUMKIIE

YnpaBneHue AByMS LUNUHAPaMU OABYCTOPOHHEro aencteus B pexume OAUHOYHOIO
LUUKNA c nomowbio BUCTABUIIbHBIX n MOHOCTABUJIIbHbIX pacnpeaenutenein B
nocnepoBaTenbHocTu A+/B+/A-/B- ¢ 3awmMTon B Hayane uukna

PaboTta AByx umnuHapoB B nocnegoBartesnibHocTu A-/B+/A+/B- B HENPEPBIBHOM LIUKIE c
MOHOCTaGUNbHbLIMM 3NEKTPUYECKUMU pacnpepenuTenaimm

CornacoBaHHas paboTta oBYyX LMNIMHAPOB B paboyem umkne A+/A-B+/A+/A-/B-

YnpaBneHue TpemMsa uMunMHgpamu B nocrnepoBatenbHocTn A-/B+/C-/A+/B-IC+ B pexunmax
OAWHOYHOIO M HEMPEPbIBHOIO LIMKITOB C BO3MOXHOCTLHI BbINOJIHEHUA onepauui B Py4YHOM
pexume

YnpaBneHue TpemMsi LuNuHApamm B nocnegoBatensHoctu A+/B+C-/A-/B-/IC+ ¢
onpegeneHHbIMMU YCIOBUSAAMM 3anycka u 6e3onacHocTu

MocnepoBatenbHocTb A+/B+/A-/B- B HenpepbIBHOM uukne. Npn aBapMmnHoOn ocTaHOBKe
LMK NPeKpawaeTcsa Ha AOCTUTHYTON pa3e ¢ BO3OOHOBNEHMEM LKA U3 TOM ke ¢hasbl Mnum
M3 UCXOQHOIO MONMOXEHMUS.

NocnepoBaTtenbHocTb A+/B+/C+/D+/A-/B-/C-/D- B HenpepbiBHOM uukne. EM B A+,C+ u D+
ocTaHaBnuBaeT UMNMHAP Ha AOCTUTHYTON chase; B B+ npogomkaeTt umkn go C+.
Bo3o6HoBNEeHUe LuKna U3 ICXOAHOro NOMOXeHusl.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3/1eKTPONHeBMaTM4eCKMMU NpUuBOAaMM CAMOZzI
C MOMOLLLIO penlenHO-KOHTaKTHbIX CXeM O
Ynp. [locnepoBatenbHocTb A+/B+/A-/B- B HenpepbiBHOM ULukne. CpabartbiBaHue EM 59-
C21  ocTtaHaBnuMBaeT TEKyLW MU XOA4 U BO3BpaLLaeT LUIMHAP B MCXOAQHOE MOJIOXKEHME. 60
Ynp. [ocnepoBaTtenbHocTb A+/B-/A-/B+ B HenpepbiBHOM Uukne. CpabaTbiBaHue EM Bhi3biBaeT 61-
C22 BO3BpaT UMNMHAPOB B Ha4yano xona. OgHoBpeMeHHbIN BO3BpaT BO 2-i ¢hase. 62
v NMocnepoBatenbHocTb A+/B-/C+/A-/B+/C- B HenpepbiBHOM Lukne. CpabatbiBaHne EM 63-
ng' BbI3bIBaeT B pa3ax 1 u 2 HemeaneHHbIN U OQHOBPEMEHHbIN BO3BpaT LUIMHAPOB; B 3-1 64
¢ase nocnegoBarenbHoCcTb A-B+/C-
vn NMocnepoBatenbHocTb A-/B+/C+/D-/A+/B-/C-/D+ B HenpepbIBHOM uukne. CpabatbiBaHue EM 65-
CZZ. Bbi3bIBaeT BO Bpems A-...A+; Bo Bpems B+...B-/A+; Bo Bpemsa C+...C-B-/A+; Bo BpemsA D- 66
...C-B-/A+D+
v NMocnepnoBatenbHocTbL A+/B+/C+/A-/B-/C-/B HenpepbiBHOM uukne. CpabatsiBanne EM 67-
ng' Bbi3bIBaeT Ha a3e 1 ocTtaHOBKY xona A+; Ha dpa3e 2 ocTaHOBKYy xoaa B+; Ha daze 3 68

Bo3BpaT A-C-/B-; Ha da3ax 1 u 2 BO30OHOBNEHME LMKNna ¢ 4OCTUrHyTom hasbl.

Ynp. MNocnepoBaTenbHocTb A+/A-B+/B- B HenpepbiBHOM Uukne. CpabatbiBaHne EM npepbiBaet  69-

C26 xoa B+ ¢ BO306HOBNEHMeM LuKna us Tom xe asbl. 70
v MocnenoBatenbHOCTL A+/A- B HenpepbIBHOM uukne. CpabaTtbiBaHne EM npepbiBaeT xoA 71-
C2r7). uUunuHApa 1 ocTtaBensieT cBob6oay ABmxeHUs nopwHa. Umutauma E.D. 5/3 ¢ OTKPbITOU 72

LEHTPANbHOW NO3ULINEN

Ynp. [NocnepoBaTtenbHocTb A+/B+/B-/A- B HenpepbIBHOM Lukne. AHHyNnMpoBaHue OGnokupywLwmx 73-

C28 curHanoB. BuctabuneHble E.D. 74
Ynp. K 75-
OHTPONb ANUTENbHOCTU GNTOKUPYIOLLMX CUTHANOB
C29 77
Ynp. - 78-
C30 YnpaBneHue xogamu uunuHapa c nomoubio Tanmepa. NMocnepgosarenbHocTb A+/A- 79
Ynp. - 80-
c31l YnpaBneHue xogamu A-/A+ umnuHapa ¢ NoOMoLlbLI0 Tanmepa 81
Ynp. YnpaBneHue xogamu uunuHgpa A-/A+ c noMoLbLIO TanMepa ¢ OCTaAaHOBKOW LiMIMHApPa BO 82-
C32 BpeMsA nonoxeHusa A+ 83
ynp. MpuHyauTenbHoe ynpaBneHne ABYMsi pyKamu 84-
C33 85
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

Co1

MpocTenune 3aneKTponHeBMaTU4YeCKUE CXeMbl C MPAMbIM YyMNpaBreHUeM LUUIMHAPaMu
OOHOCTOPOHHEro AenUCTBUs

NMPUMEYAHUE:

- B anekTtponHeBmMaTnyeckux cxemax ynpasneHue HasbiBaetca [MPAMbBIM, koraa npuBegeHue B ABMXEHUE
MHEBMaTMYECKOro  LUMNUHOPA OCYLLEeCTBASETCA C  MOMOLbKD  OAHOrMO  3MEKTPOMAarHUTHOroO  Mnu
3ANEKTPONHEBMATUYECKOrO pacnpenenuTens, Ha KaTyLuKy UM KaTyLKM KOTOPOro NogaeTcs 3neKTpuYeckui
curHan.

- OnekTponHeBMaTU4eckuin pacnpegenutens HasbiBaeTcs MOHOCTABUITbHLIM, korga npy oTCYTCTBUM
3NEKTPUYECKOrO CuUrHana B Lenu KaTylKW COoNeHouaa MexaHW4yeckas vnm nHeBMaTuyeckas BO3BpaTHas
Npy>XUHa akTMBMPYET HaYanbHOE HOpMarnbHOEe COCTOSIHWE pacnpeaenuTens.

CXEMA:

1. BbigBuXeHne uunmHapa ogHOCTOPOHHEro AeNCTBUA U3 TOYKU A- B TOUKY A+.

[MHeBMaTU4eCKas cxema:

- B HavyanbHbIi MOMEHT BpEMEHW LUNMHAP HAXOAWUTCS BO BTAHYTOM COCTOSIHUW, KOTopoe obecne4vnBaeTcs
MeXaHUYeCKOW MPYXNHOW, HaXOAsLWEeNncs B LUTOKOBOW NONOCTH.

OnekTpunyeckas cxema:

- OnekTtpnyeckasn kHonka Pl umeet H.P. koHTakT. lNMpu Haxatum Ha kHomky P1, aneKkTponHeBMaTu4eckui
MOHOCTabunbHbIN pacnpegenutens 3/2 H.3. nepekntoyaeTcs, 1 BO34yX HanonHseT 6eCLITOKOBYHO MOMoCTb
umnuHgpa. CymmapHoe Bpems BbIABUWKEHUS M NPOCTOS LUTOKA B BbIABMHYTOM COCTOSIHUM PaBHO BPEMEHU
BO3AeNCTBMA Ha kHonky P1. Tpu oTnyckaHum 3ToM KHoMkM P1 M3 GecluTOKOBOW MOMOCTM BO3OYX
cTpaBnuBaeTca B aTtmocdepy, npoTekas No kKaHanam 2 — 3 pacnpegenurens, nog OenUCTBUEM
MEXaHNYECKOW MPYXWUHbI LUITMHAP BO3BPALLAETCHA B UCXOOHOE MOSNOXEHUE.

2. BrarmBaHue uunmHapa ogHOCTOPOHHEro AeUCTBUA U3 TOYKU B+ B TOUKy B-.

[MHeBMaTUYeCKas cxema:

- HavanbHoe BbIOBMHYTOE MOMOXEHWe uunNuHOpa obecneynBaeTcss  SMEeKTPONHEBMATUYECKMM
MOHOCTabunbHbI pacnpegenutens 3/2 H.O. OToT pacnpenenuTtenb He BXOAUT B COCTaB CTEHAA, HO MOXeET
ObITb MOMy4YeH M3 3NEKTPOMHEBMAaTUYECKOrOo MOHOCTabunbHOro 5/2 pacnpegenutens, ong 3Toro Hago
3arnyLwmnTb OOUH U3 BbIXOOOB.

AnekTpuyeckas cxema:

- AHanornyHa cxeme ¢ umMnuHgpom A.

3. BrarmBaHue umnmHgpa ogHOCTOPOHHEro AeNCTBUA U3 To4ku C+ B TOUKy C-.

[MHeBMaTU4eCcKasa cxema:

- HavanbHoe BbIABMHYTOE MonoxeHve uUunuHApa obecneynBaeTca rneBonm paboyen nosuvunen
MOHocTabunbHoro pacnpegenutensa 3/2 H.3., kak cnegcTtBue, BbICOKMM [OaBlneHWEM B OecLUTOKOBOWA
NonocTU UunuHapa.

AnekTpuyeckasa cxema:

- JleBasi paboyasi no3uumss MoHocTabuneHoro pacnpegenutens 3/2 H.3. npu oTcyTCcTBUM ynpaBRsrLLmMX
BO3JENCTBMI 0bGecnednBaeTcs anekTpuyeckon kHonkon P3, umetowen H.3. KOHTaKT.

4. BbiagBMXXeHWe LMNuHApa oa4HOCTOPOHHEro AerMcTBUs U3 Toukn D- B TOUKy D+.

[NHeBMaTuyeckas cxema:

- HavanbHoe BTAHYTOE nonoXxeHue uunuMHapa obecneynBaeTcss neBow paboyen nosuumen
MOHocTabunbHoro pacnpegenurensa 3/2 H.O., kak cnencteue, HU3KUM LaBfIEHMEM B LUTOKOBOW MOSOCTU
umnuHapa.

AnekTpuyeckasa cxema:

- AHanornyHa cxeme ¢ yunuHgpom C.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM

Co1

MocnepoBaTenbHOCTbL: A+/A-

HopmanbHO-OTKPbLITbIN
(HopManbHO-Pa3OMKHYTbIN)
KOHTaKT, NepekKnvyaemMbin
KHOMKow 6e3 dmkcaumm

o J 1

MocnepoBaTtenbHOCTbL : C-/C+

HopmanbHoO-3aKkpbITbIf
(HopManbHO-3aMKHYTbIN)
KOHTaKT, nepeKsiovyaeMbin
KHOMKOW 6e3 dmkcaumm

MocnepgoBaTtenbHOCTL: B-/B+

HopmanbHO-OTKpPbITbIN
KOHTaKT, NepeKknovyaemMbii
KHOMKow 6e3 dmkcaumm

MocnepoBaTtenbHOCTbL: D+/D-

HopmanbHoO-3aKkpbITbIv
(HopManbHO-3aMKHYTbIN)
KOHTaKT, NepeKsiovyaeMbii
KHOMKoW 6e3 dmkcaumm
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C02

Henpsamoe ynpaBneHue ¢ MOHOCTabUIIbHLIMU U BUCTAOUINbHLIMUN 3NIEMEHTaMMU

NPUMEYAHUE:

- B oanektponHeBmatMyeckux cucTtemax YyrpaBfeHMe HasbiBaeTCs HEenpsMbIM, Korga CuroBow
pacnpegenutens, nuUTalWWA LUNMHAP (OQHOCTOPOHHEro UMM [ABYCTOPOHHEro [encTBus), ABnseTcs
SMEeKTPOMarHUTHbIM MU 3reKTponHeBMaTn4eckum pacnpepenutenem (3/2 wnu 5/2) ¢ ogHum unn asyms
curHanamv ynpasneHusi, NOCTyNalWnMN Ha KaTyLIKM CONEHOMAOB NWUIOTHBLIX KranaHOB Npu 3aMblKaHWK
COOTBETCTBYIOLLUX 3MEKTPUYECKUX CETEN.

- Ecnn B cocTtaBe onekTpuMYEcKOM CXeMmbl yhpaBrneHus KaTylwKoW pacnpegenqrens  UCrnonb3yloTcs
MOHOCTabUIbHbIE 3NIEMEHTbLI, HAaNPUMep, ANeKTpuyYeckne KHonku 6e3 dukcaumm, Toraa Takoe yCTpOWCTBO
ynpasneHus pacnpepenutenem 6ygem HasblBaTb MOHOCTaOUIIbHbIM.

- YnpaBneHwe npvBOAOM SBMSIETCA MOHOCTaOMMbHbIM, KOrga CWMIOBOM pacnpegenutent SBMAseTcs
MOHOCTabunbHbLIM 1 YCTPOWCTBO YNpPaBneHns UM SBMASETCA MOHOCTabMbHbIM.

- dyHKUMA pacnpegenqTens ¢ YyCTPOWCTBOM YnpaBreHnss MoXeT ObiTb GucTabunbHOM B cneayowmnx aByxX
cnyyasx:

- BucTabunbHbIN CUNOBOKM pacnpeaenuTens U MOHOCTabunbHOE YCTPONCTBO YNpaBeHUs UM.

- MOHOCTabuWbHbIN CUNOBON pacnpegenuTens 1 BuctabunbHoe yCTPOMCTBO YrpaBneHUs UM.

CXEMbI:
NocnepoBaTenbHoCTb A+/A-

- NHeBmaTnyeckasa cxema: Cunoson pacnpegenqtenb — 3TO0 MOHOCTaOMIbHbLIN (U3-3a HANUYMSA NPYXUHbBI)
pacnpegenutens 5/2. MNpwu nogaye nuTaHusa B Uenb NOA AaBfEHUMEM OKasblBAa€TCH LUTOKOBas NOMOCTb
uunuHapa.

- OnekTpuyeckas cxema: KoHTakT P1 npuBoamTcs B ABUXEHNE MOHOCTabuMNbHBIM YCTPOMUCTBOM (KHOMKa 6e3
dukcaumun). MNpu 3ambikaHMN KOHTaKTa Bo30yxgaeTcs katywka B1, n umnmHap BbINOMHAET BblABWXKEHUE U3
nonoxeHuss A- B nonoxeHue A+. [ng Toro, 4toObl KOHTaKT OcCTancs B BblABMHYTOM MOMOXeHUN A+,
onepaTtop AOSMKEH AepXaTb KHOMKY HaKaTon. MNpy OTMYCKaHUM KHOMKX LMAMHAP BO3BpAaLLaeTcs B MCXOOHOE
NornoXeHne 1 OCTaHaBNMBAETCH B OXWAAHMM HOBOTO HaXaTusl.

MNocnepoBaTenbHoOCTb A-/A+

- [MHeBmaTmyeckaa cxema: MOHOCTaOMMbHBIA 3MNeKTpU4eckMn pacnpegenutens 5/2 un3obpaxeH ¢
NPY>XMHOW, PacrnonoXeHHOW crneBa, C Lenblo n3bexaHns CKpeLnBaHns NMHUA BbIXOAHbIX KaHanoB 2 1 4 ¢
nonocTamMu umnuHapa. Takom xe pesynbTaT nonyyYyaeTcs usobpakeHneMm LunuHapa B pasBepHyTOM Buge.
Mpu nogayve nuTaHns uunNuHAp OyaeTt HaxoAUTbLCS B BbIABVHYTOM MOMAOXEHUN A+.

- OnekTpunyeckaa cxema: KoHTakT P4 npuBoauTca B ABMXEHWE nepekniovatenemMm. Ecnu nepeknioyatenb
umeet GuctabunbHylo yHkumio kaTywka B1 octaetca Bo3byxaeHHON, Aaxe Korga onepatop yaanseTtcs.
LUmnmHop BbINOMHAET paboyni xod U OCTaHaBNMBAETCS BO BTAHYTOM MOMOXeHWM A- 0O Tex nop, rnoka
nepeknoyartens He OyaeT NpUBEAEH B UCXOLHOE MOJIOXKEHME.

MNocnepoBaTenbHocTb A+/A-

- CurnoBag Lenb: OneKkTponHeBMaTUYECKMI pacnpegenutens 5/2 aenseTtca 6GuctabunbHbiM 1M3-3a HANU4Ks
OBYX 3M1EKTPOMAarHMTHBIX pacnpegenuTenen B ynpaBnsaoowWmx kaHanax. CtapToBoe NONOXeHne uunvHgpa
onpepenseTcs Katywkon B2, To ecTb kaTywwKow, BO30yXaaeMon nocneaHen B npeablayLlem uukne.

- OnekTpu4yeckasi cxema: [Ans  ynpaBfieHUs [OBYMsI 3JIEKTPONHEBMATUYECKUMU pacnpenenutensmu
Heobxo4MMbl ABE Lenu ynpaBreHus:

1- [Ons BbINOAHEHWA NPAMOro xoja B TOYKYy A+ C MNOMOLLbLIO KOPOTKOro Haxatma Ha Pl. W3-3a
OMCTabUNBHOCTM  3MEKTPUYECKOro pacnpegenurtens uunuHap OyaoeT BblgBUraTbCsl M OCTaHeTcs B
BbIABMHYTOM COCTOSIHMM A0 TeX Mop, Nnoka He byaeT HaxaTa P2;

2- [Onga BbiNonHeHWss obpaTHOro xoda B TOYKy A- C MOMOLLBbIO KOPOTKOro Haxatma Ha P2. Us-3a
OMCTabUNBHOCTM SNEeKTPMYECKOro pacnpegenutens OygeT BTArMBaTbCA W OCTAHETCS BO  BTSHYTOM
COCTOSIHMM [0 Tex nop, noka He cpaboTtaeT P1.
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cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

C02 Henpsimoe ynpasneHne ¢ MOHOCTabUIbHbIMU U BUCTaOUNbHLIMU 3NIEMEHTaMMU

MocnepoBaTtenbHOCTL: A+/A- MOHOCTaOUINbHbLINA 3NEKTPONHEBMATU4YECKUN
pacnpeaenuTtens - MoHocTabunbHoe ynpaBneHue

AE: '

MocnepoBaTtenbHOCTL: A-/A+ MOHOCTaOUIIbHbIN 3NIEKTPONHEBMATU4ECKUN
pacnpegenutens - BuctabunbHoe ynpaBneHue

+

MocnepoBaTtenbHOCTbL A+/A- BUCTaOUNBbHBLIN INEKTPONHEBMAaTUYE€CKUN
pacnpeaenutenb - MoHocTabunbHoe ynpaBneHue

AE: '

B, s 2 B2 F'1E\ P2E\

18




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

CO03

anIMeHeHVIe Pa3nMNYHbIX JTIOTMYECKUX CXeM BKITH4YeHUA C NpAMbIM ynpaBlieHUuem
UnMnamMHApPoOB OAHOCTOPOHHEro OeucTBus

NPUMEYAHUE:

- OnekTpuyeckui CcurHan, nocTynawwWmMi Ha KaTywky pene WnM  KaTywKy MOHOCTaburnbHOro
aNeKTponHeBMaTMyeckoro pacnpeaenutens 3/2 H.3., B 3aBUCUMOCTIN OT CXEMbI MOAKMNIOYEHNA MOXET ObITb
onpegeneH wWNu TOMbKO OAHWM KOHTAKTOM WMM  HECKONbKUMU FNOTMYECKMMU MOMOXEHUAMU  MEXAY
HECKONbKUMMW HE3ABUCUMbIMU KOHTaKTaMM.

- Bce npumepbl OTHOCATCS K 3MEKTPUYECKOMY MOHOCTAaOWIIbHOMY YMpPaBIIEHUIO, MNPU  KOTOPOM
3NEKTPONHEBMATMYECKMI  pacnpedenuTens  ynpaBndetr  UMAMHOAPOM  OAHOCTOPOHHEro  AencTBUS,
BblNonHAwoLWero xoasl A+/A-.

CXEMbI:
- Jlornyeckoe ypaBHeHune Bl = P1 + P2 («AJTN»)

- Katywka moxeT Bo30yaaTbCs C NMOMOLLbIO KOHTakTa P1 nnun P2, To eCcTb N0 MeHbLUENn Mepe Koraa oauvH
13 OBYX KOHTAKTOB 3aMblkaeTcs 1 npuobpeTaeT cocToaHme «I» («nornyeckas eanHuiLa»).

- Onepaums nornyeckom cymmbl HasbiBaeTcs « TN ».

- CooTBeTCTBYIOLLIEE 3NEKTPUYECKoe coeanHeHmne HasbiBaeTcs MAPAJIEJIbHbBIM.

- Jlornyeckoe ypaBHeHne B1 = P1 x P2 («M»)

- KaTywka B0o30yxagaeTcsa B MOMEHT, Korga oba curHana npuobpeTaroT cocTosiHMe «I», TO ecTb korga
HaXknmatoTcs 06e KHOMKW.

- CooTBeTCTBYIOLLAA NTIorMyeckas onepaums HasbiBaeTcsa «U».

- CooTBeTCTBYIOLLEE ANeKTpudeckoe coeanHeHme HasbiBaeTca NMOCJIEOOBATEJIbHbBIM.

- Norndeckoe ypasterne Bl=(P1l+P2)xP3

- Kontakt P3 (HopmanbHo 3aMkHYTbIN P3) 03Ha4aeT HOPMaribHO 3aMKHYTLIA KOHTaKT, KOTOPLIN HE HYXKHO
nepeknoyaTtb, korga HeobxoguMo MoNyyYnTb BO30YXKOEHNE KaTyLLKN.

- CkoOku, koTopble 3akntodatoT onepaumto «AJMN» mexay P1 n P2, 03Ha4aroT, YTO OAMH U3 OBYX KOHTAKTOB
npuv 3amblkaHuu (Nnepexoge B COCTOsHME «l») peanu3yeT norudeckyto dyHkumio «M» ¢ H.3. koHTaktom P3,
KOTOpbIN He TpebyeTcs nepekntoyaTth (oTpuuaemoe coctosHne HOJb «0» = coctosHue OONH «I»).

- Noruueckoe ypasterne Bl=P1+P2xP3

- YganeHue BblLIEONNCaHHbIX CKOBOK CyLLIECTBEHHO N3MEHSET Lienb.
- Katywka moxeT ObITb BO30OY)KAeHa B ABYX CUTyaLMAX:
- TOJIbKO ¢ nomMoulbio P1

- C NomolLLblo P2 un P3 , KOTOpble peanu3yloT formMyeckyto pyHKumo «».
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

anIMeHeHVIe Pa3fIMYHbIX JONrMYeCKnx cCxXemM BKIK4YeHnsa C npsaAmMbiM @ ynpaBlieHUem

Cco3 unnmHapamm ogHOCTOPOHHEero OencTBuUA.

RN kb

MNocnepoBaTtenbLHOCTbL P1 H\ . NocnepoBaTenbHOCTL  p
A+/A- A+/A-

Jlornyeckoe ypaBHeHue: JNlornyeckoe ypaBHeHue: p2

Bl1=P1+P2 Bl1=P1x P2

T T

nOCﬂe,qOBaTeanOCTb nOCﬂeAOBaTeﬂbHOCTb
AtIA- P1 F\\ P2 F \ AtiA- P1 H\ P2 H\
JNlornuyeckoe ypaBHeHue: ' JNornyeckoe ypaBHeHue:
B1= (P1+P2)xP3 P B1= P1+P2xP3 P3
B B
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C04

YnpaBneHve uunMHApPOM ABYCTOPOHHEro gencrema npu BbinonHeHun OANHOYHOIO
LUUKNA B nocnepgoBatenbHocTu A+/A- n B+/B- ¢ 3awynton n 6e3 B Havyane uukna

NPUMEYAHUE:

- Pabouunn umkn HasblBaeTcs OAMHOYHbLIM, KOrga Npu KaxaoM HaXaTum Ha KHOMKY 3amnycka uukna LWinuvHap
BbINOMHAET pabouni xof (NOMOXMUTEMbHbIN UM OTPULATENbHBLIN) N aBTOMaTUYECKM BO3BpalLaeTcs B
NCXOQHOE NOMOXEHUE B OXNOAHUUN CreayloLen KoMaHapl.

- OAMHOYHbIV UMK MOXeT Npou3BOAUTLCS:

- Bes 3almMThl B Hayane uukna: UMNUHOP HadvHaeT OBMXKEHWE MpU HaxkaTuu ofHOWM TONMbKO KHomku [yck.
KomaHpa BbINonHaeTcs, Aaxe Koraa UuMnMHap He HaxoauTCs B UCXOAHOM MOMOXKEHUN.

- C 3awumTon B Havane uUMKNa: UMNUHOP HauyMHaeT ABWXeHUe, TONMbKO ecnu Haxarta kHomnka [yck u ecnu
noplleHb MHEeBMOLWUMMHOPA HaxXOAMTCA B KpalHem BTAHYTOM TMONOXEHUWU, T.e. 3aMKHYT KOHLIeBOM
BbIKIHOYaTeNb, ONpeaensowmii UCXOOHOE MOTOXEHMWE.

CXEMbI:
lMocnedosamensbHocms A+/A- 6€3 3awiumsl 8 HavYyasie UuKna.

- NmetoTca aBa anemeHTa ynpaBneHus:

- MoHocTabunbHas kHonka P1 Havana uukna (HLU), kommyTupytowas katywky B1l B Te4eHne BpemeHnu, noka
onepatop AepXWT ee HaxaTon. [ocTaToOYHO KpaTKOBPEMEHHOrO HaxaTus Ha KHOMKY, TaK Kak
3MeKTPONHEeBMaTUYeCKin pacnpegenvrens buctabunbHbIN.

- ODaTtumk al, kOMMyTMpyeT CuUrHan Ha KaTywke B2 aBTomMaTuyecku npu OOCTWKEHWW LITOKa LMnvHApa
KpanHero npaBoro MosfioXeHUsi B TeYeHue BpPeMeHW, KoTopoe TpebyeTcsa Ans M3MEHEeHMs HanpaBneHus
Xo4a uunuHapa.

- Jlornyeckue ypaBHeHus xogos: A+ =B1 A-=B2
- Jlornyeckune ypaBHeHus anekTpudeckon uenn: B1 =P1 B2 =al

- V13 ypaBHeHus kaTywkn B1 MOXHO BUAETb, YTO KoMaHaa P1:

- MOXeT cTaTb Gnokupytowen ans al, To ecTb, ecnu kHonka P1 octaHeTcs HaxaTou, OHa nomeluaet
AaTtduky al BbINOMHATL CBOKO (PyHKUMIO, BUCTabunbHbIN pacnpegenuTenb OCTaeTCs NePEKTIOYEHHbIM.

- MOXeT AencTBoBaTb BO BpeMs BO3BpaTa uumnuHapa (Tak kak al oTCyTCTBYET) M 3anyCTuTb OBUXEHWUE
LMnmMHApa A0 TOro, Kak OH 3aKOHYMUT LUK,

lMocnedoeamenbHocmes B+/B- ¢ 3awyumoul e Hayasie yukna.

- MVmeloTca Tpum anemeHTa yhnpaBfeHusd: K [OBYM BbILLEONMCaHHbIM MpubaBnsetcsa gatyumk  bo,
onpefensaoLLniA HayansHoe NONOXEeHNs WToKa LmunuHapa.

- Jlornyeckue ypaBHeHus xogos: B+ = B3 B-=B4

- Jlornyeckune ypaBHeHus anektpudeckon uenn: B3 =P1x b0 B4 =Db1l

- V13 ypaBHeHus kaTyLwku B3 MOXHO BUAETD, YTO:

- 3anyck uukna obycnoeneH onepauuen «» mexagy koHtaktamu P1 un bO0.

- NpegycMmaTpuBaeTcs AnmMTenibHoe HaxaTtne Ha P1l:

- KaTtywka B3 He moxeT cTaTb bnokupytowen ans B4, Tak kak curdan b0 nponagaet cpasdy nocne Havyana
uumkna.

- Mpu HaxxaTnm Ha P1 Bo Bpems xoaa B- kaTywka B3 He Bo36yxgaeTcs, Tak Kak OTCyTcTByeT curHan bO.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C04

YnpaBneHue uUMNUHAPOM [OBYCTOPOHHEro AeucTBuA npu BbinonHeHun OAMHOYHOIO
LUMKNA B nocnepgoBatenbHocTn A+/A- n B+/B- ¢ 3awumton n 6e3 B Havyane uukna

Be3 3awuThI B HaYane uMkna

A | P1 H al
al

B1=P1 [E\1] [E\2]

B2 =al

C 3awmTon B Hayane LukKna

B3=P2*b0

B4 =Db1
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C05

Peanusaumsa nornyecknx pyHkumn «A» n «<HET» ¢ nomouwbio pene

NPUMEYAHUE:

- H.P. KOHTaKT, yCTaHOBMEHHbIV B Lenb KaTylWK/X pacnpeaenuTens, BbiNOAHAEeT yHKumo «[JA» ons aton
KaTyLUKK, TO €CTb NPW 3aMbIKaHNW KOHTaKTa KaTyLlka BO30yxgaeTcs.

- H.3. KOHTaKT, yCTaHOBMEHHbIN B LieNb KaTYyLWKN pacnpenenurens, BoinonHaeT dyHkumo «HET» gns aton
KaTyLLKKW, TO €CTb NPW pas3MblKaHUN KOHTaKTa BO3GY)KAEeHME C KaTyLKU CHUMAETCS.

- YHpaBneHme KaTyLlKamu pacnpep,envlTeneVl TakKKe BO3MOXHO Npu MCNONb30BaHMN KaTyLleK perne U ux
KOHTaKTOB.

CXEMBbI:

- ®dyHKumna Toxaectsa = [1A

- be3 pene: dyHkuna ocywectenserca H.P. KOHTakTOM, YCT@HOBMEHHbIM B LeMb KaTyLKX
pacnpegenutens B1, ynpasnstowero HenocpeacTBEHHO LMNMHAPOM OQHOCTOPOHHErO AENCTBUS.

- C pene: H.P. koHTakT yctaHaBnueaetcs B Lenb KaTywku pene X. ®yHkuma OA ocywectensetcsa H.P.
KOHTaKTOM perne, YCTaHOBIIEHHOrO B Lienb KaTyLkn pacnpegenutens B1.

NPUMEYAHUE:

Wcnonb3oBaHve pene onpaBaaHo B CReAyoLmMX Crydasix:

- Vicnonb3oBaHWe KOHTAKTHbIX TPYMM perie BO3MOXHO [f1sl HECKOMbKUX Lienen: ero MOXHo «4ybnmpoBaTtb»
umetowmmmucst H.P. koHTakTammn 0HOro M TOrO e perlie Uin KOHTaKTaMu HECKOTbKUX perne, COeAUHEHHbIX
napannensHo Mexay coboM.

- MoTpebneHune Toka KaTyLkol B1 Bbille MaKCMManbHOro OMyCTUMOrO Arisi KOHTaKTa ynpaBreHus.

PyHkumna otpuuaHua = HET

- Be3 pene: yHKUMs ocywlecTBnsieTcs H.3. KOHTAKTOM, YCTAHOBMEHHbIM B LiEMb KaTyLWKX pacnpenenurens
B3, ynpaBnsiowero HenocpeACcTBEHHO UWNUHAPOM OOHOCTOPOHHEro AeWCTBUS AN ero yCTaHOBKU B
BblABMHYTOM CTapTOBOM COCTOSIHUW.

- C pene: H.P. koHTakT yctaHaBnuBaetcsa B Uenb perne Y. ®yHkumnsa HET ocyuwectensaerca H.3. KOHTakTom
3TOro perne, yCTaHOBIEHHOrO B Lenb KaTyLKW pacnpegenurens B3.

NPUMEYAHUE:

Mpu ncnonb3oBaHMM pene ero KOHTaKTHble TPynnbl MOTyT ObiTb «Ay6nmMpoBaHbl» AN UCMONb30BaHUSA B
HEeCKOMNbKUX Lensax Unn Ang BbiMNOfHEHUA OAHOM U Tou xe dyHkumm OA (c nomowkio H.P. koHTakTa pene),
Unu Ans BbINOMHEHUSA 0aHOW U Tol e yHkumn HET (¢ nomolubio H.3. koHTakTa pene).

dyHkuma OA - HET

- be3 pene: kHonka P5 ynpaensieT ogHoBpeMeHHo H.3. u H.P. koHTakTamu, B Llenn KOTOPbLIX BKITHOYEHbI
KaTyLKn BuctabunbHOro pacnpegenurens.

n 6e3 komaHabl: H.3. koHTakT fobaBneH B Lenb kaTywkn B6 Ana yCTaHOBKM LUMNMHOpPA OBYCTOPOHHEro
,D,eI7ICTBI/IF| B CTApTOBOE BTAHYTOE COCTOAHUE.

M C KOMaHAOM: C KaTywkn B6 Bo3byxaeHne cHumaeTcs, a kaTywka B5 Bo3byxagaeTca Ansa BbINOMHEHMS
pabouero xoga B Touky C+;

- C pene: eaMHcTBEHHbIM H.P. KOHTaKT, ynpaBnsembii GUCTabunbHbIM YCTPONCTBOM, HanpruMep, KHOMKOW C
dumkcaumen Bo3OyxaaeT kaTywky pene Z. KaTtywku pacnpegenvtenen B5 n B6 ynpasnstoTtcs H.P. n H.3.
KOHTaKTamu OgHOro 1 Toro xe pene Z.
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. CAMO2zzI
C NIOMOUWbIO peNMenHO-KOHTAKTHbIX CXeM _
C05 Peanusauusa nornyeckux oyHkumm «A» n «HET» ¢ nomowbto pene
dyHKUuMA ToxkaecTea = [1A Bes pene C pene
» [T SN S

PWH PWH X
el BINT
o [—] B\ ES O

B1=P1 B1=x

®PyHKuMA otpuuyaHus =HET Bes pene C pene

+

. AN &

B3 1 2
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O T [E\s] Ly | [B\]

B3=P3 B3 =

®dyHkuma OA-HET Be3 pene C pene

1 2 3
I.FEE + +
C

o e N T 2

6] [B\] Lz ] [Bs] [B\8]

?

B5=P5 B6=P5 :B5=z B6 =
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C06

Peanusauusa nornyeckux cpyHkumnm «Ux»-«ANMN»-«HET» ¢ nomMowblo pene

KOMMEHTAPUW:

- O6paSOBaHVIe AOByX UIn Oonee HeE3aBNCUMbIX CUTHANOB MOXET ObiTb BbINOSIHEHO:

- npﬂMblM 06pasoM: nocnegoBartesibHbiM - UMM NapanfienbHbiM  COeAMHEHUEM COOTBETCTBYHOLLUX
KOHTaKTOB,;

- HenpﬂMbIM o6pa30M: C nomoulbld KOHTAKTOB peJyie, B CBOK o4epeab nocrnegoBatesibHO W
napannernbHO COeQUHEHHbIX N YCTAaHOBJIEHHbIX B LienAX 3N1eKTponHeBMaTU4EeCKOro pacnpegenmtens.

- B uenu ANeKTponHeBMaTn4ecKkoro MOHOCTabuMnbHOro pacnpegenutena MOrytT HaxoOUTbCA KOHTaKTbl
KHOMOK 1 AaT4ynKoB, COeEANHEHHbIX nocneaoBaTesibHO Ui napannenbHO C KOHTAKTaMu pene.

CXEMBbI:

PyHkumsa «UA» (AND):

- Unnmngp A MoxeT HadaTb ABMKEHWUE TONbKO Npu Hanmdmm curHanos P1 n P2. Nx cpabaTtbiBaHne, TeM He
MeHee, ABNSETCA HenpsaAMmbIM, Tak Kak kaTywka Bl BosbyxgaeTca B pesynbrare nocnegosBaTenbHOro
COeQNHEHNS KOHTaKTOB pene X, Y (HOpMarnbHO OTKPbITbIX).

- Jlormyeckne ypaBHEHUSI OTAENbHbIX LiEenei:
X=P1 Y =P2 Bl=x-y=P1.P2

PyHkumsa «UNMN» (OR):
- Unnvngop A moxeT HavaTb OBWKEHWe B pesynbTate HaxaTtus kHonkum Pl wnn P2. Katywka Bl
BO30yxaaeTcsa npu 3amblkaHny H.P. KOHTaKToB X Unun y.

- Jlormyeckne ypaBHEHUsI OTAENbHbIX Lienei:
X=P1 Y =P2 Bl=x+y=P1+P2

®yHkumnsa «U — UK — HET» (AND-OR-NOT):
- Ycnosusa, npu KoTopbiXx KaTywka B1 MoxeTr BO3OyaMTbCA M NepemMecTUTb UMNMHAP B TOuKy A+,
cnegymouime:

BapuaHTt Ne 1 - Knonka P4 (buctabunbHas) He HaxaTa;
- KHonka P1, dyHKUMoHanbHO cBsa3aHa ¢ H.P. koHTakToM pene X, Haxara.

BapuaHT Ne 2 - KHonka P4 (buctabunbHas) He HaxarTa;

- KHonka P2, dyHKuMoHanbHo cBa3aHa ¢ H.P. koHTakToM pene Y, Haxara;

- KHonka P3, dyHKUMOHanbHO cBA3aHa ¢ H.3. koHTakToM pene Z, He HaxarTa.
- BbllweonncaHHble ycnoBus MOryT ObiTb BblpaXXeHbl CIEAYIOLWMMUN JTOTMYECKUMY YPaBHEHUSMUN:

X=P1 Y =P2 Z=P3 Bl=P4(x+y-Z)=P4(P1+P2.P3)

NMPUMEYAHUE:

- X B0o3OyxgaeTcsa npu Hann4um komaHabsl P1

- 'Y Bo3byxgaeTcsa npu Hann4um komaHabl P2

- Z BO3OYy>xgaeTcsl Npy OTCYTCTBUM KOMaHabl P3
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

COo7

CxeMbl ¢ CaMOOIOKMPOBKOW

NPUMEYAHUE:

- OdbcpekT 3anomMuMHaHUs MpedHasHauyeH Ans yAepXkuBaHus B BO3GYXXOEHHOM COCTOSIHUM KaTyLUKM
3MEeKTPONHEBMAaTNYECKOrO pacnpeaenMTensl Unu perne B TeYEHNe BpeMeHM, TpPeGyeMoro yCrnoBrsMY LMKna.

- B 3aBucumoctn oT crnocoba, KOTOpbIM KaTylwka pacnpegenuTens npucoeguHeHa K CXxeme C
camoboKMPOBKOW, MonyvyaemMbll ahPekT MOXET OblTb «C MPEUMYLLECTBEHHbIM BKMOYEHUEM» UMK «C
NPeNMYLLECTBEHHbLIM BbIKITHOYEHNEM Y.

CXEMBbI:

Cxema ¢ caMOGNOKMPOBKON «C MPEUMYLLECTBEHHbIM BKIMIOYEHMEMY», peann3oBaHHas O4HUM YpaBHEHVEM
ana asyx karywek X, B1:

X=B1=(P1+x)-P3

- C OTAEJIbHbIMN YPpaBHEHUAMMWU:

X=(Pl+x)-P3 Bl=P1+x

- Katywka B1 moxeT 6bITb yCTaHOBNEHa nepea kHonkor P3 1 napannensHo ¢ pene X (Kak B CXeme) unv B
OTAENbHOW Lenn ¢ coeanHeHneMm k gpyromy H.P. KOHTakTy X.

- OnpegeneHne «C MPEUMYLLECTBEHHbIM BKMOYEHUEM» O3Ha4aeT, YTO MpuM OAHOBPEMEHHOM HaxaTuu
kHormok P1 n P3 obpasyeTca anekTpudeckas uenb, Npu KOTopon katywka B1 Bo3byxgaeTcd Ha Bpems
HaxaTtua P1.

- YpaBHeHVEe CXxeMbl C CaMOBITOKMPOBKOW «C NPENMYLLIECTBEHHBIM BKIIOYEHNEMY
Bl=X=Pl+x-P2,
roe P2 nmeet H.P. KOHTaKT.

- Tpn H.3. koHTakTe y pene Y cocTosiHMe KHOMkn P2 He aBnseTca onpegenstiowmm. KoHTakT v,
COeQWHEeHHbI nocregoBaTenbHO C  KOHTakTOM X, BCe paBHO MogAepXkumsBaeT  yCcrioBue  «C
NpeMMyLLeCTBEHHbIM BKITHOYEHNEM» CXEMbl C CAMOBIOKNPOBKOWN.

- PasHuua c paHee onvcaHHOW Lienblo 3aKmnoyaeTcs B TOM, YTO NMPM OOHOBPEMEHHOM HaXaTuu ABYX KHOMOK
BO3OyxgatTca obe kaTywkn, Ho 6e3 cocTosiHus camobrnokmpoBku P1, Tak kak koHTakT y (P2) ocTtaetcs
Pa3OMKHYTbIM.

Cxema ¢ caMOBNOKNMPOBKOM «C MPEUMYLLECTBEHHbLIM BbIKITIOYEHUEMY
- Katywka B1, coeguHeHHas napanmnenbHO € KaTywKoun X, ycTaHOBMneHa nocne koHtakra y (P2).

- OnpepgerneHne «C NPeMMYLLECTBEHHBIM BbIKMIOYEHMEMY» O3HaYaeT, YTO MPU OAHOBPEMEHHOM HaxaTuu
kHonok P1 n P2 kaTtywka B1 He Bo36yxaaeTcs, Tak Kak KOHTaKT y pa3mblkaeTcs.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C0O7 | CxeMbl ¢ cCaMOGJIOKUPOBKOM

C npevmyuwleCTBeHHbIM BKInO4YeHnem +

B1=X=(P1+x)+P3 (cP3H.3)

[x ] [B\1] Ly ]

Cc npenmMmyLliecTBeHHbIM BKITlOYeHUEeM
B1=X=P1+x «P2 (cP2H.0.)

" HP./2 H3./2

Cc npenmyulieCcTtBeHHbIM BblKNlOYeHnem

| :

B1=X=(P1+x)*P2 (cP2H.0.)
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C08

YnpaBneHue uunmHapom aBycTtopoHHero gencteua B pexxume HEMPEPLIBHOIO LIUKIA ¢
6MCTAOUNBbHBLIM ANEKTPUYECKUM pacnpegenuTesnem

KOMMEHTAPUN:

- HenpepblBHLIM Ha3biBaeTCHA LMKN, KOrga LITOK MHEBMOLMAMHOPA COBEpLUAeT HenpepbiBHOE BO3BPATHO-
nocTynaTtenbHoe [ABWXeHMe ¢ paboyMM XO4OM, OrpaHUYEeHHbIM KpblKamMu UWAMHAPA, KOHUEBbIMMU
JatynkamMn unu mexaHudeckumm ynopamu. lNpu Haxatum kHonkn Havana uukna HLU, adpdext koTopow
«3arnoMuHaeTcsa», NPOU3BOAMTCS aBTOMaTUYECKOe MOBTOPEHME LUMKIa A0 TeX Nop, Noka He OyaeT HaxaTta
KHOMKa koHua uukna KL,.

CXEMb:

A — Cxema ¢ camobrokupoBkoit kHorku HL, oTaeneHa ot uenu kaTywkn B1,;

- Katywka B1 cpabaTbiBaeT npu nomowm H.P. koHTakTa camoGrokupytollerocs pene X, coeaMHeHHOoro
nocrnefoBaTesibHO C KOHTaKTOM AaTtuyvka ao0.

- KaTtywka B2 cpabaTtbiBaeT npy 3amblkaHWKM KOHTaKTa gatymka al.

- YpaBHeHus kaTywwek X n B1 gomkHbl ObITb pa3aeneHbl Takke, Kak U COOTBETCTBYIOLLME LiEMNN.

- C pasgeneHveMm [OByx LUenen camoGrokupoBka OyaeT npou3BOAUTBCH «C MPEUMYLLECTBEHHBIM
BbIKITIOYEHNEMY.

B — Cxema ¢ camoBnOKMPOBKON «C NPENMYLLECTBEHHBLIM BbIKIMIOYEHNEMY MONy4YaeTCs:
- napannenbHbIM coegmHeHnem kaTywek X n B1;
- ¢ nomoLubto yctaHoBkm B1 nocne kHonkn KL ¢ nomoulbto KoHTakTa ao;
- O6paTnTb BHMMaHWE Ha pasHuLy B HanMcaHum ABYX ypaBHeHUN B1.
C — BknoueHne kaTtywkn Bl nepen kHonkon KL m3meHsieT BuO CaMOOSIOKMPOBKM Ha YCINOBUE «C
NpPevMyLLLeCTBEHHbLIM BKIMOYEHNEMY .

- YpaBHeHMe B1, HanucaHHOe PsSiAOM CO CXEeMOM, 3TO YMpOLleHHOe M306pakeHue BbILEeOoNUCcaHHON
mMoaudukaumn. B nepeom BapuaHTe ypaBHeHWe GyaeT UMeTb creaytoLmin BUA:

B1=HII -a0 + x - KII - a0
- Ecnn a0 BbiHeCTM 3a cKOBKM kak OBLLMIA MHOXWUTENb, YpaBHEHUE NpuobpeTeT cneayoLwun Bua;

B1 = (HLI + x - KIT) - a0

D — Opyroe nonoxeHue koHTakTa KU, koTopoe He uameHsieT HU ahdeKkT cxemMbl ¢ camobBIOKMPOBKOMW, HU
ypaBHeHue uenu kaTywkn B1.

NMPUMEYAHUE:

1) Bce cxeMbl OeWCTBUTENbHbI, TOMbKO B Criydae, €Cnv 3neKTpOonHeBMaTUYecKuh pacnpegenutenb
ouctabunbHbIN;

2) Ecnu «koHtakt HLL cpabGotan ot 6uctabunbHOro ycTtpolcTBa (Nepekntoyatens)), CXembl C
camobIoKMPOBKOM He TpebyeTcs. YpaBHEHNE 3a4eNCTBOBAHHOM KaTyLIKM OyaeT uMeTb crneayrowmin BUA;

B1l=HIL-a0
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

CO08

YnpaBneHue uMnmHApom ABYCTOpPOHHero aencrteua B pexume HEMPEPBLIBHOIO LUKIA ¢
6MCTAOUNBbHBLIM ANEKTPUYECKUM pacnpegenuTesnem

Cxembl C CaMOGMOKMPOBKON «C MPEMMYLLECTBEHHbIM
BbIKITIOYEHMEM»

YpaBHeHuA cxembl A

+

X = (HU + x)+KL|
B1=x+al
B2=a1

HU'F\ X X al Ay X al
YpaBHeHusA cxembl B | I

X = (HU +x) KO K ao\
B1 = (HLL + x) + KLI »0 —
B2=a1 X [\ ] [B\z] a0

) [(x ] [&\1] 0 [B\2]
H.P./1-2
H.P./2
A F
I |
a0 al
B1, L 2 ) B2
v | WAESGS
% sl I3 =
@—[ Cxembl € caMOGHOKMPOBKOﬁ «C npenmyuieCTtBeéHHbIM
C—_— BKITHOYeHUuem»
c 1 2 3 D 1 2 3
+ +

YpaBHeHus cxemsi C |

— HU
X = (HU +x) » KU HL| 1 E W
B1=(Hu+x)-m-a0 H X a X al
B2 =a1 ‘
KL
Ku# ao\
YpaBHeHusi cxembl D

— x| [\ (B 0
X= HU+x<KL_ l I ‘
B1 = (HU + x +KLl) -a0 - [x] [B\1] [B\2]
B2=al H.P./2 | l
H.P./2
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C09

YnpaBneHue uunmHapom ABycTopoHHero aencteua B pexume HEMPEPbLIBHOIO LIKKIA ¢
nomouibio MOHOCTABUIIBHOIO cunoBoro pacnpeaenutenst us nonoxeHusa A- B A+

KOMMEHTAPUN:

- nsa peanusauumn HenpepbIBHOMO LMKNa, B KOTOPOM MCMONb3yoTcs kHomka nycka HL| 1 MmoHocTabunbHbIn
3MNeKTpUYECKMI pacnpegenutens 5/2, NpMMeHnMbl ABE CXeMbl C CaMOBOKMPOBKON ANS:

- 3anomuHaHms curHana HU,;

- nogaepxaHus B paboyeM coctoaHumM KaTywkm B1 oo koHua paboyero xoaa.

- [Ons Toro 4tobbl ABE CXeMbl C CamMOBITOKMPOBKOWM ObINM HE3aBUCMMbIMU, COOTBETCTBYIOLLME KOHTAKThI
BbIKMIOYEHNS AOIMKHbI ObITh!
- ans kHonku HL: H.3. konTakT kHonku KLL;
- Ons KaTywkn B1: koHTakT gatynka al H.P.

CXEMBbI:

CxemMa ¢ caMOOGNOKMPOBKOMW «C NpPeuMMyLleCTBEHHbIM BbIKMIOYeHMEM» M C gaTtumkom al c H.P.
KOHTaKTOM:
- NepBoe ypaBHeHMe Lenu aneKkTponHEBMaTMYECKOro pacnpegenurens, ¢ BknoyeHHbimu X 1 HL;:
Bl=x-a0
- C nornyeckon onepaumen X - a0 Bo3byxgeHue kaTywkm Bl 6bino Obl OrpaHUY4EHO HECKONbKUMMU
MrHOBEHMAMM, TpebylwmMMnucs Ons pasmblkaHus koHTakTa a0 mocne Havyana ABwkeHus uunuHgpa. Ho
npoucxoamT camobnokmpoBka kaTywkn B1 3a cuet koHTakTa y pene Y. CnegoBaTenbHO, CUrHamn Ha KaTyLluke
B1 6ygoeT coxpaHeH Jo Tex Mnop, Moka UMnMHOP He gondeT A0 KOHua pabodvero xoda v He npousongér
cpabatbiBaHMe gaTtymka a1l.
- PyHKUMEN aHHOro AaTyvKa ABnseTcs cHATME camobnokuposkn Bl ans:
1) BosBpata UuunuHApa nog QOencTBMEM MpPYXWHbI 3MEKTPONHEBMATUYECKOro pacnpegenutens,
pearvpytoLLero Ha nponagaHve Bo3byxaeHns kaTywku B1;
2) aBTOMaTU4eCKOro 3anycka HOBOro LMkna nocne cpabartbiBaHus a0.

- Ona nony4veHusa norudeckon yHkuum «HET» H.P. koHTakT a1 Heobxogumo caenaTb OoTpuUuaembim C
nomoupto H.3. koHTakTa pene Z.
- YpaBHeHuve uenu B1 npuobpeTaeT cneayowmii Bua;

Bl=Y=x~a0+y-a_1
- YpaBHeHl/Iﬂ X040B MOXHO HanucaTb cnegyrwmnmm o6pa30M:

A+=B1 A-=B1

Cxema C CaMOOGIIOKMPOBKON «C MNPEeUMYLLeCTBEHHbIM BKIlOYeHMeM» U c JdaTumkoM al ¢ H.3.
KOHTaKTOM:

- 3anomuHaHue curHana Bl npoucxoduT Bcerga nocrne Haxatusi kHonku ctapt HL. EavHcTBeHHoe
pasnuuyune 3akrno4yaeTcs B TOM, YTO BbIKIoYeHe B1 MOXeT NpoucxoanTb TOSNbKO C MOMOLLBIO KOHTakTa af.

- Mpu napannenbHOM COEAMHEHUM Tpex KaTyllek cxema C caMobroKMpoBKOM npuobpetaeT addekT «C
MPEVMYLLIECTBEHHBIM BKIMIOYEHUEMY, U U3MEHSETCA ypaBHeHVe KaTyLlukm B1.

31




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C09 YnpaBneHue uMnmHApom ABYCTOpPOHHero aencrteua B pexume HEMPEPBLIBHOIO LUKIA ¢
nomouibio MOHOCTABUIIBHOIO cunoBoro pacnpeaenutenst us nonoxeHus A- B A+

Cxembl C
CamMo6noKMpPoOBKOM

«C NpeuMyLLecCTBEHHbIM _
BbIKITIOYEHUEM»: ‘

al=H.0. HHH X X y at
YpaBHeHus

X = (HU +x) KO
(HL + x) «KO B Hm 0 , 7‘
B1=Y=x-.al+ye.al

[ ] v ] [ [z
H.P./1-2 H.P./3 H.3./3
1 2 3
CxeMbl ¢ caMOBNIOKMPOBKOWM
«C NPevMyLLeCTBEHHbIM
BKIOUYEHNEM»: HL P\ X y
al=H.3.
YpaBHeHuA
KL
x=(HL|+X)-m F? a0 731
B1=Y=(HU+x)+ K[ a0 +y«al
(S I I e N

H.P./2 H.P./3
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C10

YnpaBneHue uunmHapom aByctopoHHero gencteua B pexxume HEMPEPLIBHOIO LIAKITA n
OOWUHOYHOI'O UUKIIA ¢ nomowbbio MOHOCTABUIIbBHOIO cunoBoro pacnpeagenutens us
nonoxeHusa A+ B A-

KOMMEHTAPUU:

- OcywecTtBuTb pabounin xoa umnuHapa n3 nonoxeHuns A+ B nonoxeHue A- (BTArMBaHue LUTOKa LUUNuHApa)
MOXHO criegyroLmm obpasom:

- B cunoBoi uenu: M3MeHUTb JINHWUIO MUTaHUS MeX4y MOHOCTabWIbHbIM pacnpenenuTenemM u LUIMHOPOM,
TO €CTb 3anuTaTb LUTOKOBYIO NOSIOCTb LUNUHAPA C NOMOLLbIO BbiXxoaa 2.

- B uenu ynpaBneHus: coeanHeHve Mexay LTOKOBOW MOMOCTbIO LUMNUHAPA M BbIXOAOM 4 COXpaHsieTCs.
MoHocTabunbHbIN pacnpeaenuTenb AoMKeH cpaboTaTb A0 Nodayn KOMaHabl Ha4vana yukna.

CXEMBbI:

Pa6oTa B HenpepbIBHOM LMKNeE:

- Mpw nogade nNuTaHus TOMbBKO B CWUMOBYIO LieNb NOpLUeHb ByaeT HaxoauTbCHA B KOHLLE OTpuULATenbHOro
Xo4a u BO34eNCTBOBATh Ha AaTtymnk a0, KOHTAKT KOTOPOro 3aMKHYT, HO eLle He aKTMBEH.

- B MOMEHT nogaum nuTaHusi B SMEKTPUYECKyl Lenb, ewe o nogadn komanabl HU, kaTtywka Bl
cpaboTaeT npu nomoLm KoHTakTa ao.

- bnarogaps HanuMuMilo MOHOCTAOUNBLHOrO 3MEKTPUYECKOro pacnpenenuTens, curHan ad, nponagaroLmm,
KaK TONbKO LMNUHAP HAYMHAET OBWXKEHME, COXPaHSeTCs CXeMOW C CaMOOMOKMPOBKOM Z ANs COXpaHeHus
OBWXEHMS LUnNuHapa.

- Mpw cpabaTtbiBaHMM gaTymka al B TO )Xe MIHOBEHWe Habnogaem:

- aHHynupoBaHue camobnokupoBku a0 ¢ nomoulbto H.3. KoHTakTa y, Aybnupyrowero n oTpularpoLLero
curHan al;

-BKITOMEHNE CaMOOBMOKMPOBKM Lenu Z, C MNOMOLUbKD KOTOPOW UWINMHAP OCTaeTcsi B BblABMHYTOM
NMOMNOXEHUM.

- [lpn cpabaTtbiBaHun HL, coxpaHeHHoOro camobnokupoBkon X (Tak KakK UMK  HenpepbiBHbIN),
camobrnokvpoBka Z aHHynupyeTcd pasmblkaHneM H.3. koHTakta x. Katywka Bl obectouvBaetca wu
no3sonseT UMNUHAPY BbINONHWUTL paboynin xoa.
- MNpw HoBOM cpabaTbiBaHMK AaTymka a0 NOBTOPSETCS BbILLEONMCaHHOE.
- CnepoBaTenbHO, ycnosmn Bo3byxaeHns KaTyLwkn B1:
OBA [o Havana yukna:

1) a0+2z-al - B MOMEHT nodauu NUTaHUSA B BMEKTPMYECKYIO LieMb M KOrda UMMUHAP BbINOMHAET Xoa,
A+;

2) al-x - B TeYeHMe BpeMeHU, Koraa UMMUHAP HaXoAUTCS B BbIABUHYTOM MOMOXEHNN;
OOHO Bo Bpems umknos: a0+ z-al

PaboTa B OQUHOYHOM UUKNE:

- Hannume al, coeguHeHHoro nocnegoBaTensHo ¢ HL, HeobxoomMmo ans BbINOMHEHUSA 3anycka Lukna ¢
3aLLMTON B HAYaNbHOM BbIABVMHYTOM MOMOXEHUN LMNMHAPA.

- Mpu nogaye nuTaHuMa B aneKkTpuyeckyl uUenb cpabaTtbiBaeT kaTywka Bl, Tak kak H.3. KOHTakT X
OCTaeTCsi 3aMKHYTbIM 13-3a OTCyTCTBUSA kKoMaHabl HL,.

- ONa NCKMoYeHUs NpexaeBpPEMEHHOr0 3aMblKaHus 3TOro KoHTakTa, Haxatne HL u al cdukcmnpyetca ¢
nomoulbto pene X Ha Bpems xoga A-. [atuuk a0, npucytcteyowmnin B Buae H.3. KoHTakTa y B Lenu
CaMOBOKMPOBKK, OTKMOYAET 3anoMMHaHWE U CHOBa 3aMblkaeT H.3. KOHTaKT X Ans HOBOro BO30yXAeHUS
KaTywku B1, Heo6xoaMMOoro Ans yCTaHOBKU LUNMHAPA B UCXOLHOE MOJTOXKEHME.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

YnpaBneHue uunmHapom ABycTtopoHHero gencteus B pexmme HEMPEPBLIBHOIO LIUKITA m
C10 OOWHOYHOI'O UUMKIIA ¢ nomowbio MOHOCTABUIIbHOI'O cunoBoro pacnpegenurens us
nonoxeHusa A+ B A-

Cxema paboThbl H
B HEMPEPbLIBHOM LIUKIE HU

YpaBHeHus
KU
X = (HU +x) « KO

Bl=Z=alex+al+z-al

[ ] Ly 1 B\ [z]
H.P./1 H.P./3 H.P./4
H.3.3 H.3./4

HY

Cxema paboTbl
B OOMHOYHOM LMUKNE

al

YpaBHeHus

X=(HU+al+x)+a0

B1=% [x] ENI A
H.P./1 H.3./1
H.3./2
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

Cl1

YnpaBneHue uunmHapom aByctopoHHero gencteua B pexxume HEMPEPLIBHOIO LIAKITA n
OAMHOYHOIO UUKNA c nomowbio BUCTABUITIBHOITO n MOHOCTABUITIbHOIO cunoBbix
pacnpegenutenen us nonoxeHuna A- B A+

KOMMEHTAPUN:

- B ogHom cxeme peanv3oBaHbl ABa UuMkNa paboTbl (aBTOMaTUYECKUA M OOMHOYHLIN), aKTUBU3UPYEMblE
ABYMS1 OTAENbHLIMU KHOMKaMMU.

- bnarogaps Hanuuuio gaTtymka al oAMHOYHBIV LMKN Bcerga byaeT «C 3alMTon B Havyane uukna.

CXEMblI:

C 6uctabunbHbIM ANEeKTPpn4YeCKnm pacnpegenutenem:

- KoHtakTbl ALl (aBTOMaTU4ecknii umki) 1 OL (0gMHOYHBIN LMKI) BKIFOYAKTCS KHOMKaMK ¢ omkcaumen.
- ns obecneyeHnst aBTOMaTMYECKOrO LiMKMa HaxumMmaeTcst KoHTakT AL,

- KaTtywka B1 gomkHa MMeTb «CBOW» KOHTAKT, TO €CTb OHa He AOKHa ObiTb COeAMHeHa napanfenbHo C
KaTywkon X, Tak Kak MHaye npu HaxaTtum Ha kHonky OL| Bkntoumnack bl uenb camobnokunposkm AL,

C MOHOCTaGUNbHbLIM 3M1EKTPUYECKMM pacnpenenurenem:

- Bo3byxageHve kaTywkn Bl coxpaHsieTcss Ha Bce Bpemsl xoda A+: criegoBaTtenbHo TpebyeTtcs uenb
camob6oKMpOBKU, coxpaHsitollas curHan ad B 06oux pexummax umkna.

- ABTOmMaTuuyeckui BO3BpaT uunuHApa npoucxoautT  Gnarogaps  adpeKkTy  aHHynMpoBaHus
€camMoOboKMPOBKM AaT4yMKoM al: OH BOCMPOWM3BOAMTCHA C MOMOLLb0 H.3. KOHTaKTa z ¢ uenblo BbINOSIHEHUS
nornyeckon yHkumm HET B Lienn camoBrnoknpoBku.

NMPUMEYAHUA:

1) B cnyyae npekpalleHusi nofauu aneKTposHeprum:

- C 6McTabunbHbIM 3NEKTPUYECKMM pacnpenenuTenem: ecnu LUMnMHEp nponssoant pabouunin xod, To
OH ByaeT ero npogomkaTb 4O OCTAHOBKM B MONOXeHUM A+ nnm A-.

- C MOHOCTabuNbHbIM ANMEKTPU4YeCKUM pacnpegenuTenem: ecnum unnunHap BbIMOJTHAET
NOMNOXUTESNbHLINA XO4, OH HEMEASTIEHHO BEpHEeTCA B UCXOOHOEe MNOoJioXXeHne.

2) MNpn BO306HOBNEHNM NOSAYUN SNEKTPOSHEPTUN:

- C buctabunbHbIM 3NeKTpUYecKkum pacnpepenurtenem: LiunmHop HemeaneHHoO BepHETCA B MCXOQHOE
nonoXxeHwe, Tak Kak gaTyvk al nogacT curHan Ha kaTtyLky B2.

- C MOHOCTaOMNbHbIM 3NEeKTPUYECKMM pacnpeaenutenemM: Hukaknx OBWKEHWA He NPOM3oWAeT, Tak
Kak Ha KaTyLLKe pacrnpefenutens oTCyTCTBYET TOK.
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cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

YnpaBneHue uunmHapom aByctopoHHero gencteua B pexxume HEMPEPLIBHOIO LIAKITA n
c11 | OAMHOYHOIO LUMKIA c nomowbto BUCTABUIIBHOIO n MOHOCTABUITIBHOI O cunosbix
pacnpegenutenen us nonoxeHuna A- B A+

Cxema paboTbl ¢ 6UCTAOUNBHLIM
pacnpegenutenem

YpaBHeHus

X= (AL +x) - KU [x] B\1] [B\2]

B1=(x+0L).a0

. H.P./1-2

Cxema paboTbl C MOHOCTaOUIIbHbLIM
pacnpegenurenem

YpaBHeHus
X = (ALl +x) KL} [x ] [B\1] (v [z]

B1=Y=(x+0OL). a0 +y.al

H.P./1-2 H.P./3 H.3./3
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C12

YnpaBneHue uMnMHApom ABYCTOPOHHero gencrteus B pexume ABTOMATUYECKOIO
UUKNA n PYHYHOIO LUUKIA ¢ nomowbio BUCTABUIIbHOIO cunoBoro pacnpegenurens us
nonoxeHusa A- B A+

KOMMEHTAPUN:

- Ons mcknodeHns OD,HOBpeMeHHOVI nogadyn OByx KOMaHA Ha KaTyLUKu oucrtabunbHoro pacnpegenntens,
HeobxogMmo OTKITHOYNUTb AneKkTponnTaHne oT COOTBETCTBYHOLLNX ANEKTPONHEBMAaTU4YECKNX
pacnpe/J,enVlTeneM C MOMOLLbI0 BMCTAabMNBHOrO KOHTakKTa, 3a CYeT NPpUMEHEeHNA nepekn4artena nnn uenmn
CaMOGJ'IOKVIpOBKVI.

CXEMb:

C nepekntovyatenem ABT./Py4YH. n pyuHbIM BKIlOYeHUeM xonoB A+ u A-:

- B nonoxeHun «ABT.» yCTPOWCTBO MOXeT paboTaTb B HEMNpepbIBHOM uUukne. Tem He MeHee, 3anyck
uukna MoXeT ObITb Npom3BedeH TOMbKO Haxatvem onepatopom kHonmku HLU, adpdekt koTopon
3anoMuHaeTcs.

- B nonoxeHun «Py4yH.» nutaHune Oyger nogaHo TOMbKO Ha [ABa  SMeKTPONMHEBMATUYECKMX
pacnpegenutens ¢ NOMOLbO KHOMOK Py4yH.A+ 1 Py4H.A-;

- TlockonbKy pydHble oOnepauun BbIMOMHAKTCA TOMbKO MpU  Hamagke WM npu  obcnyXuBaHUK
obopydoBaHus, nepeknioyaTenb YCTAHOBIEH BCerga B MOMOXeHWM «ABT.», Jaxe Korga uenb OOSPKHa
OCTaBaTbCsl HEMOOBWXXHON.

- [iBa ycnosusa cpabatbiBaHWs NokasaHbl B COOTBETCTBYHOLUMX YPaBHEHUSAX C MOMOLUbIO 3Haka + (UJTA) un
abbpeBunaTtypbl ABT. C OTPULAHWEM, YTO O3HAYAET, YTO ANS BKIOYEHUSA PYYHOTrO pexrma HeobxoamMMmo:

- YCTaHOBUTb MepekmntoYaTtens B NonoxeHne « PyyH.»
- ONSA BKIOYEHWSA MOJOXUTENBHOIO X0A4a HaxaTb Ha KHOMKY Py4H.A+; ons BKIOYEHUSA oTpyLaTeENbHOro
xofa — Ha Pyy4H.A-.

- KoHTakt Py4H.A+ MOXeT ObiTb OCHalleH OucTabunbHbIM YCTPOWCTBOM, €CNU LMMMHOP OOMKEH
OCTaBaTbCsl HEMOABWKHBLIM B MOSIOXEHMM A+ BO BpPEMs BbINOMHEHNUS paboT, NOTpeboBaBLUMX BKMOYEHUE
PY4YHOrO pexuma.

C caMob61oOKMPOBKOW KOMaHAbl «ABT.» U PYYHbIM BKIlOYeHUEM xoAda A+ ¢ aBTOMaTU4ECKUM
BO3BpaToOM:

- C uenbto camoBOKMPOBKN oMnepauun B py4HOM PEXUME MOXHO MPOM3BOAUTL TOMLKO C X04oM A+; xoa A-
OOIMKEH NPOM3BOANTLCS B aBTOMaTUYECKOM pexnme.
- 3anomunHaHne TpebyeTcsa Tonbko And komaHapl AL, Tak kak Ansa BbinonHeHns komaHdbl HL| ncnonbsyetca
nepekroyaTterns.
- B oTnnumnm oT BbIWEONNCAHHOTO Cryyas, NPy KaXKAoW ycTaHoBKe OOOpPyOoOBaHUS B MOSIOXKEHWE MOKOSA U
OTKITIOYEHUN INIEKTPOIHEPIUM Lienb CamobnoKMpoBKM kKomaHabl ALl aHHynmpyeTcs.
- NMpepoxpaHuTenbHoe pasaeneHve ABYX KOMaHA NPou3BOANTCHA YepeaoBaHMEM KOHTaKTOB X, U3 KOTOPbIX:

- oauvH BbINoNHAeT dyHkuMio OA u coeguHeH nocrneposatensHo ¢ HL u a0 gna BknwoyeHus
HenpepbIBHOMO LIMKNA;

- BTOpoMu BbInonHseT dyHkuuio HET n coegmHeH nocriefosatensbHO ¢ PyyH. A+ AN BKNIOYEHUSA PYYHOro
pexuma.

- Lenb kaTywkn B2 aBnaeTcsa He3aBUCUMOWN OT APYrux Lienen, Tak Kak:

- B HENpepbIBHOM LMKNe: AOMKHa obecneuntb aBToMaTM4eckmnini BO3BpaT UunmHapa npu Hannumm al;

- B PYYHOM pexume: JormkHa obecneunTb BO3BpaT UMNMHAPA B MCXOAHOE MOJIOXKEHME, KaK TOJbKO
onepartop OoTNyCTUT KHOMKY Py4H.A+, 6rnarogapst oevcTeumio gatumka al.
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C12 YnpaBneHue uunMHApom ABYCTOPOHHero gencreusa B pexume ABTOMATUYECKOIO
UUKNA n PYYHOIO LUKIA ¢ nomowbio BUCTABUIIBHOIO cunoBoro pacnpegenutens us
nonoxeHusa A- B A+

Cxema paboTbl
c nepekntoyvaTtenem ABT./PyyH. n
PY4YHbIM BKIHOYeHMEM xoaoB A+ un A- N

ABT. —| PyyH.
YpaBHeHus 1

X = ABT.» (HL|+x)-m HU.H X x\ PyuH, a F‘yHH.H\
A+ A-

B1 = ABT.» x » a0 + ABT. * Pyun.A+

—_—~

—_—P

B2 = AgT.» al + ABT. » Pyun.A- a0

e

E- o ] B\ B\

Bl S L H.P./12

e

Cxema paboTbl

C CamMOOIOKMPOBKOM KOMaHAbl Al H ) Hu)—\ PWH'P\ .
ABT. 1 Py4HbIM BKnoYeHnemM A+
xoaa A+ c aBToMaTUYeCKUM
BO3BpaTOM
a0
YpaBHeHus H‘
KU
X = (AU +x) - K|
B1=x+HL +a0 + X+« PyuH.A+
[ x] B\ B\2
B2 = af
H.P./1-2
H.3./2
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C13

MpepoTBpalleHMe NOBTOPEHUs LKA Npu paboTe uMnuHapa ABYCTOPOHHEro AeNCTBUA B
HEMNPEPbLIBHOM UUKINE n OOQUHOYHOM LIUKIIE

KOMMEHTAPUN:

- B obopyanoeaHuu, paboTatlowem B oAVMHOYHOM LMKNE, B criyyae, ecnu kHomka ctapta uukna HL 6yget
HaXaTa u yaepxmBatbCA Ha)KaTOI7I, 3TO BbI3OBET:

- 6e3 paTtumka a0 (onpedensloWeEro HavanbHOe MONoXeHWe UunuHapa): Gnokupylowmnin adpdekt npu
obpaTtHom xogae;

- C AaT4yUKomM ao: HEKOHTpOoInunpyemoe noBTopeHne LukKkna.

- l'lpe,u,no>+<eHHas=| uenb npegorspalleHna NoBTOpPEHNA UUKNa pa60TaeT B 000X BbILLEONMUCAHHbIX cny4dasax
HEe3aBUCKMMO OT TOro, Kakown NPpUMEHAETCA pacnpeaennTtenb - OMCcTabunbHbBIN NN MOHOCTAOUNBbHbIN.

CXEMBbI:

- BTopas nokasaHHas cxema C MOSIOXKEHVWEM KOHTAaKTOB, KOTOpPOE OHW Mnpuobpenn B KOHUE uuMKna,
npeactasnseT adpekT npeaoTBpaLleHns NOBTOPEHNS.

- HauanbHoe Bo36yxaeHue kaTywku Y gaTymkoM al npoaneBaeTcs ¢ NoMOLLblo 3amblkaHus H.P. KoHTakTa x
n H.P. koHTakTa y, nocnegoBaTesibHO COeAMHEHHbIX MeXay cobow.

- Hannune B uenu katywkm B1 koHTakta Yy, BbinonHsawwero dyHkuuo «HET», npepoTtBpaliaer
BO30yXXAEeHWe 3NeKTPONHEBMAaTUYECKOro pacnpeaenuTens n NoBTOPEHNE LUMKNa.

- D,J'Iﬂ BbINOJIHEHNA HOBOIO LiMKNa onepaTtop A0JMKEeH OTNYCTUTb M CHOBA HaXXaTb KHOMKY Hu

NPUMEYAHUA:

- [locneposaTtenbHble/MapannenbHble COEAMHEHUS TpeTbeW Lenu He CYMTATCH 4YacTbl CXEMbI
CamMoOOKMPOBKX, TaK Kak HA OOWH KOHTAaKT He BbiMonHseT dyHkumio «HET». Tem He mMeHee, npoucxoauT
3anoMuHaHue adpdpekTa gaTymka al Ha kaTywky Y. SddekT nponagaet npu oTnyckaHny kHonku HL.

- Cxema MoxeT ObITb ynpoLleHa, Tak 4Tobbl opraH ynpasfieHnsi Mor 0qHOBpeMEeHHO BO34eNCcTBOBaTb Ha ABa
H.O. KoHTakTa BMeCTO KOHTakToB X. [1nga atoro Heobxoaumo ybpatb pene X.
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N3yyeHMe NPUHLMNOB NOCTPOEHUS U

cnocoboB ynpaBreHus

dNeKTponHeBMaTnu4eCKMMun npmBoaamm
Cc noMouwbrO peﬂeﬁHO-KOHTaKTHbIX cxXem

€<

CAMOZzI
I

C13

MpepoTBpalleHMe NOBTOPEHUs LKA Npu paboTe uMnuHapa ABYCTOPOHHEro AeNCTBUA B

HEMPEPbIBHOM UUKIIE » OOUHOYHOM LUKIE

Lenb ynpaBneHus B
NosioXeHUn NoKosi

+

al

1]

H.3./2
H.P./3
Llenb ynpaBneHus B
KOHLie KaXAoro uukna u
[0 YCTaHOBKU B
ncxogHoe nonoxexHue HL
N 1 3 3
YpaBHeHus
Y=al+HLl-y HHH X 7 al X 7
B1 =HL.y
y 7 Y
(SN e EiNI A
H.3./2-3 H.3./2
H.P./3
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

Cl4

YnpaBneHue oBymMsa LMnuHApamMum AByCTOPOHHEro gencrema B pexume OOQUHOYHOIO
LUMKIA ¢ nomowbio BUCTABUIIbHBIX 1 MOHOCTABWUIIbHbIX pacnpegenutenen B
nocnepoBatenbHocTu A+/B+/A-/B- ¢ 3awWmTon B HaYane uukna

KOMMEHTAPUN:

Heckonbko umnnHapoB paboTatoT B O4MHOYHOM LMKNe, Korga:
1. Anga 3anycka umkna gocrtatodHo komaHabl HL;
2. [IBMXeHnst Npon3BOAATCS B aBTOMaTUYECKOM PeXnme 40 Bo3BpaTta LMIMHAPOB B UCXOOQHOE MOSIOXKEHME.

CXEMb:
Cxema paboTbl ¢ GUCTaOMNBHBLIMU 3NEKTPUYECKMMU pacnpeaenuTensmu:

- ypaBHeHI/IFl X0oAo0B cornacHo guarpamMme:

A+=HI[ B+=al A-=bl B-=a0

- Ecnu yctanoButb gatumk b0, He nNokasaHHbIN HXU B OOHOM W3 YpaBHEHWW, TaK Kak LMK HENPepbIBHbIW, B
nonoxeHne A- un coeguHuTb ero nocrnegosatensHo ¢ HU, oH Oyger BbINOMHATL cregylowme
npegoxpaHuTenbHble PYHKUMK:

1. 3aBepLueHre uukna, Tak Kak OH SBMAsSeTCA NoCnegHnM AaTinkom, cpabaTtbiBaloLLmMM B LMKIE;

2. YcTaHOBKa B Ha4yarnbHOe MofnoxeHve umnmHapa A, Tak kak gatyvk al BbibiBaeT xoa B-;

- YpaBHeHus uenen KaTyLlek nokasaHbl psgom ¢ guarpaMmmMmon.
Cxema paboTbl C MOHOCTaOUNbLHLIMMY ANMEKTPUYECKUMU pacnpeaenuTensimm:

- I'IpM Hann4nm TOJ1bKO OBYX 3J1€KTPONHEeBMaTU4YECKUX pacnpep,enmenel?l YpaBHEHNA X040B CO CCbIJTKOM Ha
COOTBETCTBYHOLLNE KaTyLLKN 6yﬂ,yT BbIrMMA4eTb crnegyowmnmm o6pa30M:

A+=B1 A—=B1 B+=B3 B—=B3

- HecmoTp4a Ha TO, YTO HYM OOMH AAaTYMK HEe BO3AENCTBYET MIHOBEHHO Ha kaTywkn B1 u B3, acddekt HU x b0
1 al gomkeH ObITb COXpaHeH LensmMmn caMmoOrIOKMPOBKMY.

- CMOTpsi Ha gnarpammy, MOXHO yBUAETb criegyloLulee:

- HU-bO: BosgenictBue Bl nponagaeT B Havane BTOpPOW ¢hasbl nNpu BO3BpaTe B UCXOAHOE COCTOsIHME
naTtyuka bO.

- WN3-3a moHocTabunbHOCTM pacnpegenuTtens uuMnuHap A HemedneHHo BO3BpaTuncd Obl B MOMoXeHue
MOKOSI.

- al: Bosgenctene Ha B3 nponagaet B Havane TpeTben dasbl Npu BO3BpaTe B UCXOOHOE COCTOSAHUE
aaryuka.

- N3-3a moHocTabunbHoCcTM pacnpegenuTtens uwnuHgp B HemeaneHHo Bo3BpaTtuncst Gbl B MOMoXeHWe
noKos1.

- MNpwn noucke OaTyMKoOB, KOTOPblE AOSMKHbI BbINONMHATE hpyHKUMo «HET» B gByX Liensx caMmoGrokupoBKHM,
HeobX0AMMO NpVHUMaTbL BO BHMMaHue criegyioLlee:

- HU-bO: AHHynupoBaHMe [OIMKHO MPOMCXOAUTb B Hadarne TpeTben pasbl, ansg Toro 4tobbl NO3BONUTH

npoussectn xon A— = B1; UcnonbayeTca BosaeiicTere gatumka bl B oTpuiaemoit popme.

- al: AHHyNMpOBaHWE [JOJDKHO MPOUCXOAMTbL B Hadane 4eTBepTon asbl, AN TOro YTOObI NO3BOMNUTH
npoussectn xonq B—= B3; VMcnonb3yeTca Bo3genctane gatymka ald B oTpuuaemon gopme.

41




dNeKTponHeBMaTnu4eCKMMun npmBoaamm
Cc noMouwbrO peﬂeﬁHO-KOHTaKTHbIX cxXem

N3yyeHMe NPUHLMNOB NOCTPOEHUS U

cnocoboB ynpaBreHus
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CAMOZzI
I

Cl4

YnpaBneHue aByMsA LMnNMHApamMm ABYCTOPOHHEro aencrema B pexume OQUHOYHOIO
LUMKIA ¢ nomowbio BUCTABUIIbHBIX 1 MOHOCTABWUIIbHbIX pacnpegenutenen B

nocnepoBatenbHocTu A+/B+/A-/B- ¢ 3awWmTon B HaYane uukna

+

H
LI'E \ al b1 a0

PaboTa c
MOHOCTaOUNbHbLIMU
pacnpegenuTenamu

ail

[ \Us

b |

b0

PaboTa c 6ucTabunbHbLIMU
pacnpegenutensimm

b1 a0

L] B [ ]

] [z ] [

| | l

HP/2 H.P/4

YpaBHeHusA ¢
oncTabunbHbLIMU
pacnpegenuTensamu:

B1=HL|+b0

B3 = a1

B2 = b1

B4 = a0

H3.2 H.3./4

YpaBHeHusA ¢
MOHOCTabuNbHbIMKU
pacnpegenutensamu:

B1=X=HL b0 +x b1
B3=Y= al+y.al
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C15

PaboTta aByx uMnmHapoB B nocrnepoBartenbHocTn A-/B+/A+/B- B HEMPEPbIBHOM UUKIE ¢
MOHOCTAaOUNbHbIMU 3NIEKTPUYECKUMU pacnpeaenurTensimm

KOMMEHTAPUN:

- PeweHne o BbIbope MOHOCTabUMBHBIX UMM BUCTabWMbHBIX 3MNEKTPONHEBMAaTUYECKUX pacnpeaenutenem
NPUHUMAETCA B MOMEHT HanNUCaHNsa ypaBHEHUN.

- HecmoTpsa Ha cyllecTBEHHYIO pasHULy OBYX CXEM YNpaBrieHUs, OpraHu3oBaHHbIX Ha 6a3e MOHO- unu
OncTtabunbHbIX pacnpegenutenei, QyHKUMOHANbHBLIN pe3ynbTaT MAEHTUYEH.

- PaccmatpuBaetca pabota cuctembl AByx uunuHgpos A u B.

- YpaBHeEHWs1 X040B, B3sITble U3 AnarpaMm:

A—=HII-b0 B+=a0 A+=Dbl B-=al

- OTHOWeEHNA Mexay Xo4amu U CUrHanamMm Ha KaTyLlKax COneHonaoB:

- ¢ 6buctabunbHbimu pacnpegerutenamn: A—=B2 B+=B3 A+=Bl1 B- = B4, rne B1 n B2
curHanbl Ha KaTywku pacnpegenutens umnuHgpa A; B3 n B4 — curHanel Ha KaTyLwKW pacrnpefenvrens
umnuHgpa B.

- ¢ MOHOCTabunbHbIMKM pacnpegenutenamn: A—=B1 B+=B3 A+=Bl1 B-—=B3,rne B1uB3-
CUrHarbl Ha KaTyLLKU pacnpeaenutenen uunuHapos A v B cooTBETCTBEHHO;

- MNpwn HanncaHun ypaBHeEHWUI Nepes peanu3auuneit CXxembl NPUHUMAaETCs BO BHUMaHWE crieytoLlee:

1. Katywka B1 Bo3byxaaeTcs oo cpabatbiBaHus kHonku HL v npu Hanvuumn gatumka b0, KoTopebiin ABnsieTcs
nocnegHUM AaTynkoM, cpabaTbiBaloLWMM B KOHLLE KaXA0ro LnKna paboTbl CMCTeMbl U3 ABYX NPUBOAOB.

MepeuyHoe ypasHenne Bl =HII - b0 (unnuHap A yctaHaBnuBaeTcs B MCXOOHOE MOMOXKEHME).

3. Mepsbinnt xog A—=B1 npoussoautca nocpeactsom komaHasl HL. C kaTylikn CHUMaeTCs HanpsbkeHue,
LUMAMHAP BbINOMHSAET 06paTHbIn pabounii xo4 1 BbidbiBaeT cpabaTbiBaHve AaTymka al.

4. Bropon xoa: B+=B3=a0. U3 guarpammbl BUOHO, 4TO BO3L4EWCTBME Ha AaTyuk a0 npekpaliaeTtcs B
Hayane TpeTbel hasbl, B TO BpeMs Kak uMnmHap B gomkeH coxpaHaTb nonoxeHue B+ 0o koHUa aToM
dasbl. CnepoBaTtenbHO, KaTyLuka B3 Oymetr ocTtaBartbcs BO30OY>KOEHHON c NMOMOLLIbIO
camoygepxumsatorerocs perne (Y), KoTopoe MOXHO NOAKIHYNTE NapannensHo ¢ B3.

HauanbHoe ypaBHenve: B3=Y =a0+y

5. Tpetunn xon A+=B1l=Db1l. W3 gnarpammbl BUAHO, YTO BO3deNCTBME Ha AaTYMK bl npekpaliaetcs B
Havane yeTBepTon pasbl, B TO BpeMda Kak uMnuHap A JOMmKeH COXpaHATb NoroXeHwe A+ OO0 KOHUAa 3TOW
dasbl.  CnepoBatenbHO, kaTywka B1  Oygetr  octaBaTbCs  BO3OyXOEHHOW C  MOMOLLbIO
camMoyAepXxuBatoLLierocs perne (Z), KoTopoe MOXHO MOAKIMUYNTL NapannensHo ¢ B1.

- KoHeuHoe ypaBHeHue B1 (CM. MYHKT 2) naMeHsieTcs crnegyowmm obpasom:

Bl=Z=HI[-b0+bl+z

6. UeTBepTbit 1 nocneaHuii xoa umkna B—=B3. [Ina Bo3MOXHOCTU BbINOMHEHWSI 3TOrO X0Aa He0BX0aAMMO
CHATb BO30OyXaeHue ¢ kaTywkn B3 ucknioveHrem uenm camobrnokupoBky pene Y C MOMOLLbIO BKITOYEHUS B
oTpuuaemon cdopme fgatuvka al B npegplgywiem ypaBHeHun B3 (cMm. nyHKT 4). YpaBHeHue npuobpetaet
cneayoLwmin BUA:

B3=Y=a0+y-al
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C15A

Pa6oTta aByx umnmHAapoB B nocnepoBarenbHocTn A-/B+/A+/B- B HEMPEPbIBHOM UUKIE ¢
MOHOCTAaOUNbHbIMU 3NIEKTPUYECKUMU pacnpeaenurTensimm

lMpodosmxeHue C15

7. MNepBbl X04 cneaylowWero Uukna: AN BO3MOXHOCTU BbIMNOMHEHMSI 3TOr0 XoAa HeobXOoAMMO CHATb
BO30OyxaeHWe c kaTywku Bl wmcknouveHnem uenu camobnoKMpOBKM pene Z C MOMOLLbI BKITHOYEHUSI B
oTpuuaemon ¢opme gatyinmka b0 B npegbigywiemM ypaBHeHUM (CM. MyHKT 5). YpaBHeHue npuobpeTtaer
cnenyloLwunn BuAa:

Bl=Z=HI[-b0+2z-h0

- ypaBHeHVﬂlByX KaTyLlek 6lp,yT UMeTb BUA;
B1=Z=HI[-b0+bl+z-b0

B3=Y =a0+Y-al

- 3akn4nTenbHbie KOMMEHTapuu:

1. B ypaBHeHun kaTywkn B3 patumk a0 (KOHTaKT koToporo 6ygeT 3aMKHYT, Korda B CWUMOBYHO LeMb He
nogaeTtca nuTaHue) 3aBmcut oOT nonoxeHus H.P. koHtakta HL. 310 Tpebyetca ans uwcknioveHus
BO30yXaeHns kaTywkn o cpabateiBaHus HL:

- YpaBHeHve npuobpetaet cneaytowmii Bua: Bl=27Z= Pﬁ b0 +z-b0

2. Ins nonyyeHus oTpuuaemoin opmbl AaTunkoB al n b0 oHM NoaknioyaloTcs K ABYM pasHbiM pene (U u
V), B KOTOPbIX UcMonb3ytoTcs H.3. KOHTaKTbl.

3. KoHTakTt b0 dyHkumm «dA» B ypaBHeHun B1 BocnpounsseneH H.P. koHTakToM BblOpaHHoro pene (V).
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

Pa6oTta aByx umnMHApoB B nocrnepoBartenbHocTn A-/B+/A+/B- B HEMPEPbIBHOM UUKIE ¢

C15 MOHOCTaOUNbHbIMU ANeKTpu4eCKMMun pacnpegenmrtendamm

[B\1] v ][] [z2] [v] [v]
H.P./4 H.P./2 H.3./4 H.P.2
H.3./2
1 2 3 4 1 2
+ al YpaBHeHus:
A
_ HLI/ a0 |
x l B1=Z=HL*b0+b1+2*b0
+ b1 —
B3=Y=HL*a0+y *a1
B b0
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C16

CornacoBaHHas paboTta gBYX LUITMHAPOB B pabo4yem uukne A+/A-B+/A+/A-B-

KOMMEHTAPUW:

- CornacoBaHHas paboTa ABYX MHEBMOLUITMHAPOB 3aKIO4YaeTCs B CrieayHoLLEM:

1. Pabounii LMk BCen cUCTeMbI, BKIOYaOLWen B cedst aBa nHeBmouunuugpa A v B, npencrtaensiet cobon
nocnegosarernsHocTb pabounx xoqos A+/A-B+/A+/A-B-.

2.Pabouni uukn Bcen cUCTeMbl U3 OBYX MHEBMOMNPUBOAOB HAYMHAETCS MpPU BO3LENCTBUM Ha KHOMKY [lyck
HL, kpaTkoBpeMEHHbIM HaXXaTUEM U HE MOXET ObITb OCTAHOBIIEH A0 MOIHOIO 3aBEepLUEHUS.

2. MNocTtosiHHOe BoO3gencTBMe Ha kHonky HL| ogHoBpemeHHO ¢hopMupyeT U HenpepbiBHbIA LMK paboThbl
CUCTEMbI MPUBOAOB.

- PeweHune 3agaun uenecoobpasHo HayaTb C (POPMUPOBaHMS (PAacCCMOTPEHUSA) LMKNOrpaMmbl paGoThbl
CUCTeMbl.

CXEMA:

- MHeBMaTU4eCKaa nNpuHUMNManbHaa cxema BKnovaeT B cebsi ABa UMnvHApa ABYCTOPOHHEro AEeNCTBUSA 1
ABa 6mucTabunbHbIX pacnpegenutens ¢ katywkavu B1, B2 u B3, B4 cooTBeTCTBEHHO.

- ns cornacoBaHHoOW paboThbl rpynmnbl MPUBOAOB U COBEPLUEHUN KaXAbIM M3 HUX MOMHOro paboyero xoga
Heob6xooMMO NpUCyTCTBME 4 ATYMKOB KOHEYHOro nonoxeHuns al, a1 n b0o, b1 ana yunuHgpos A n B.

- N3 paccmoTpeHns guarpaMmbl cnegyer:

- Xog A+ B 1-1 hase 3anyckaeTtcsa oT curHanoB gatumkoB a0 n b0 n coxpaHeHHoOro curHana kHonku HL|
(koHTaKT pene x)

- Xog A+ B 3-1 (pase 3anyckaeTtcsa oT curHanos a0l n bl

- Xog A- BO 2- u 4-14 chasax 3anyckaeTcs OoT curHana al

- Xog B+ BO 2-i1 (pase 3anyckaeTcsa oT curHana al

- Xog B- B 4-11 chase 3anyckaeTcs oT curHana al

NPUMEYAHUE:

- BospgenictBne gByx curHanoB al Ha umnuvHgop B pasgensertcs, Tak 4tobbl OHM He BO34EenCcTBOBanu
OQHOBPEMEHHO Ha KaTywkn B3 1 B4, T.K. gaT4nkm uunuHgpa B akTMBHbI B pa3Hbix dha3ax ABMKEHUS: BO 2-1
(pase cpabatbiBaeT bO0; B 4-11 hase cpabartbiBaeT bl.

- AKTMBaLMA npoLecca BbIABMKEHUS U BTArMBaHUA LuunuHapa B He npousongeT, ecnu He npuvwna komaHga
NOATBEPXAEHUS O BbIABUHYTOM COCTOSHMM unnuHapa A. 3T aBa curHana, o6beguHEHHbIE MO IOrMYECKOMY
«M» c noBTOpSOWMMECS curHanom al, Bbi3blBaloT cpabaTbiBaHWe pacnpeaenntenst uunuHapa B Ha pasHbix
dasax: Bo 2-1 case - xog B+, 1 B 4-i1 hase - xog B-.

- [eTanbHble ypaBHEHUS OTAESbHbIX XOA0B:
1-9 pasa A+ =HII - a0 ‘b0

2-aasa A—=al B+=al-b0
3-aasa A+=a0-bl
4-a pasza A—=al B-=al-bl

NMPUMEYAHUE:

- Hannuue opgHoro u TOro e curHana B pasHbix ypaBHeHusax (a0, al, b0 m bl) oGbivHO Tpebyet
AybnupoBaHus ¢ noMoLLbio pene. VICKnYeHnsamMmn MoryT ObiTh:

- curHan ¢ gatymka al ang BbIMOMTHEHHOrO, T.K. B pasHbix dhasax C APYrMMW CuUrHamamum OH Bcerga
0bbeguHaeTcs no normdeckomy «My»;

- curHan ¢ gatyuka a0, T.K. NPUCYTCTBYET TONbKO B YpaBHEHUSX BblaBWXeHUs unnudgpa A B 1-ov U 3-ei
dase, NosToMy MOXeT ObiTb BbIHECEH 3a CKOOKY Kak OOLMA MHOXWUTENb JOMMYeckoro obbeauHeHus
(cnoxenus) atux das.
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CAMOZzI
I

C16 | CornacoBaHHas paboTa ABYyX LUIMHAPOB B pabo4yem uukne A+/A-B+/A+/A-B-

B, 4 2 B2 B3, 4 2 B4
v I WAR T ] A
" sl Iz n2 1% sl I3 1
1 2 3 4 5 6
.
HHF\ X al a0 bo b1
z Uj
I(Ll[—7 '
y z u
x| [B\1] [B\2] [B\3] [Bv] [y ] [z ] [u]
H.P./2 H.P./2 H.P./2-3 H.P./2-3
ti2d 412 YpaBHeHus:
al : al '
; H B1=(x*a0~*b0)+ (a0 *b1)=(x*b0+b1)*ad
\ al a0
....... B2 = a
+ CI N A B3 =a1*h0
B b0
. B4 =a1* b1
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C17

YnpaBneHue Tpems uunuHapamu B nocnegoBartenbHoctun A-/B+/C-/A+/B-/C+ B pexumax
OAWHOYHOrO U HENpPEepbIBHOIO LIMKIIOB C BO3MOXXHOCTbIO BbINOSIHEHUSA onepauuni B py4YHOM
pexume

KOMMEHTAPUMN:

- Tpn pexuma ynpasfieHMst MOryT OblTb COBMELUEHbl B OOHOW CXeme Mpu YCNOBUM pasgeneHus
COOTBETCTBYIOLLMX YNPABASIOLNX BO3OENCTBUNA.

- CornacoBaHHas paboTa Tpex NHEBMOLMITMHAPOB 3aKSH04YaeTCsi B CreAYoLLEM:

1. Pabounn uukn BCcen cucteMbl, BKOYatLLen B cedst Tpu nHeBmouunuugpa A, B n C npegcraensaeTt cobom
nocnegosarensHocTb pabounx xonos A-/B+/C-/A+/B-/C+.

2.Pabouni uukn Bcen cUCTeMbl U3 TpeX MHEBMOMNPUBOAOB HAYMHAETCS MpPU BO3OEWCTBUM HA KHOMKY [yck
HL| kpaTkoBpeMEHHOIo HaXKaTusl U He MOXET ObITb OCTAHOBINEH A0 MOSHOIo 3aBEpPLUEHNS.

CXEMA:

- MHeBmaTnyeckasd nNpyvHUUNManbHas cxema BkniovaeT B cebs Tpu unnuHapa ABYCTOPOHHErO AEWCTBUS U
Tpu 6ucTabunbHbIX pacnpedenutens ¢ katywkavu B1, B2, B3, B4 1 B5, B6 cooTBETCTBEHHO.

- [Ina cornacoBaHHoOW paboTbl rpynmnbl MPUBOAOB M COBEPLUEHUU KaXKdblM M3 HUX MONHoro paboyero xoga
Heob6xooMMO NpuUCyTCTBUE 4 AaTYMKOB KOHEYHOro nonoxenus a0, a1, b0, b1l u ¢0, ¢1 ana yunuHgpos A, B
ncC.

- N3 paccmoTpeHns guarpaMmbl cnegyer:

- Xog A- B 1-1 dpase 3anyckaeTcsa OT curHanoB gaTtumka ¢1 u coxpaHeHHoro curHana kHonku HL (koHTakT
pene x)

- Xoa A+ B 4-11 hase 3anyckaeTcs oT curHanos c¢O

- Xog B+ BO 2-i (pase 3anyckaeTtcsa oT curHana a0

- Xog B- B 5-11 chase 3anyckaeTcs oT curHana al

- Xopg C- B 3-1 chase 3anyckaeTcsa oT curHana bl

- Xog C+ B 6-1 (hpase 3anyckaeTcsa oT curHana b0

Y — cnyxut ana gyénuposaHus curHana ABT B Apyrux uensx. CooTBETCTBYIOLMIA KOHTAKT cpabaTbiBaeT ¢
MOMOLLUBIO  KOHLIEBOrO Mepeknoyatenss W npuHuMaeT OuctabunbHoe cocTosiHue Ge3  nomoLu
camobnoknpoBkn Y = ABT;

X — Npu HanuMuuMm curHana ABT, I'IpOD,y6J'II/IpOBaHHOFO KOHTaKTOM Y, NpUHNUMaEeT 3Ha4YeHne:

HIT : X =y - (HIT + ) - KIT

B2 — obecneumBaeT gBmxeHne A- B ABYX peXMMaxX ynpaBreHus:
- B aBTOMATM4YECKOM LMKME: UMK noBTopsieTcs npu Hanuumm curdana HU, gyénupoaHHoro Ha H.P.
KOHTakTe X. HaxxaTue Ha kHonky OLl He gacT Hukakoro adpdpekTa, Tak kak H.3. KOHTaKkT X pa3mblkaeTcs:

B2=y-x-cl;

- B PYYHOM LMKIE: UMKI 3anyckaeTtca npu Hanuumm curHanoB cl, OL v npu otcytctBum curHana HL,
oTcekaemoro H.3. KOHTakToM X:

B2=y-x-0I]-cl

B3 - obecneunBaeT ABMxeHNE B+ B Tpex pexvMmax yrnpasreHus:

- B OAVMHOYHOM / aBTOMATM4eCKOM Livkre ¢ nomolubto curHana a0: B3 =y - a0

- B Py4HOM peXxnme C NoOMoLLbo CUrHana Py‘-IH M npu OTCyTCTBMKN CUTHanNa AsT: B3 = y- PyllH
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
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Cl17A

YnpaBneHue Tpems uunuHapamum B nocnegoBartenbHocTu A-/B+/C-/A+/B-/C+ B pexumax
OAWHOYHOrO MU HENpPepbIBHOIO LIMKIIOB C BO3MOXXHOCTbIO BbINOSIHEHUSA onepauuni B py4YHOM
pexume

MpodomxerHue C17

B6 — obecneymBaeT gsmxeHne C- B 0OAMHOYHOM / aBTOMaTUYECKOM LIUKMe:
- fatuuk b1 npucoeguHeEH K ceTu, Tak Kak B py4HOM pexmume OH TpebyeTcsa ansa Bo3spaTa unnuHgpa B.

- H.O. koHTaKkT y 1 H.3. KOHTaKT y uckniovalT cpabaTeiBaHve bl: Ha B4 B 0oAMHOYHOM / aBTOMaTUYECKOM

uukre v Ha B6 B pyuHom pexuve: B6=b1-y

B1 — obecneunBaeT ABMxKeHUe A+ B oanHOYHOM / aBTomMaTtuyeckom uukne: Bl=y -c0
B4 — obecneunBaet asmxeHne B- :

- B OAMHOYHOM / aBTOMATMYECKOM LinKIe ¢ nomoLllbto curHana al: B4=y-al

- B Py4HOM pexume ¢ nomolbto curHana bl v H.3. kontaktay: B4=bl-y

B5 - obecrneunsaeT asxeHne C+ B ognHouHOM / aBTomaTundeckom umkne: B5=y - b0

- YpaBHEHUS KaXkgoro OBWXEHUS 3anucaHbl psagom ¢ gnarpammoin. B ypasHeHnn B2 obwnii mHoxmTens HL
-cl.

NPUMEYAHUE:

- Ecnu nHeBmaTtuyeckad cucTeMa HaxoguTcs nod JdaBreHueM, a B OMeKTpUYecKonW OTCyTCTBYeT
HanpsbKeHue, LWTOKN LMNUHAPOB MOTYT HaXOAUTLCS BO BTAHYTOM MOMOXEHUMN.

- Npu nogaye HanpsHKeHUSA B 9NEKTPUYECKYI0 CeTb U NepekntodeHnn koHTakta ABT, a He HU, umnuugpsl A u
C aBTOMaTU4eCKN yCTaHaBNMBaKTCSA B NonoxeHns A+ n C+.

- Ong ynpaeneHus B pexxume Py4H Heob6xoamMmMo ucnonb3oBaTth nepekntoyartens ABT 1 kHonky AO.
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C17 YnpaBneHuve Tpemsi uMnuHapamMum B nocnepoBartenbHoctn A-/B+/C-/A+/B-/C+ B pexumax
OAWHOYHOrO MU HENpPEepbIBHOIO LIMKIIOB C BO3MOXXHOCTbIO BbINOSIHEHUSA onepauuni B py4YHOM
pexume

Bl, & |2 | B2 B3, W |2 B4 B5, & |2 | BB
A IWASS vaa I ARG N AR
w s I3 12 1% sl I3 n w sl I3 12
1 2 5 4

M 4 /1
K'-\FT ouf
cl Y y

Ly | [x] E\E [B\3] [B\6] [B\1] [B\¢] [B\5]
H.P./2-5 H.P./2-3 v
H.3./7-9 H.3./3 paBHeHUA

(X =HL:Y = Asr)

+ 1 2 3 4 315 6 1 2 BQ=Y*(X+T(*OU,)*C1

A .......

- HLl/ al 83=Y*30+Y*PyHH

+ b1 B6=b1*y

; b0 B1=y*c0

+ | cl B4d=y*al+bl*y

? 0 l B5=y*b0
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C18

YnpaBneHue Tpemsa uunuHapamu B nocnenoBarenbHoctn A+/B+C-/A-/B-/C+
C onpegenieHHbIMU YCNOBUSAAMU 3anycka n 6e3onacHoCcTu

NPUMEYAHUE:

- O6opyaoeaHue, paboTatoliee B OANHOYHOM UIN HENPEPBLIBHOM LUKME:

- MOXeT OblTb 3anylWleHO M3 pasHbIX MOMOXEHUI C MOMOLLbLIO MapannenbHOro COeAWHEeHUs KOHTaKTOB
yrpaBreHus.

- Ins nocnepoBaTenbHbIX ABWXKEHUIA MOryT noTpeboBaTbecs pasnuyHble ycroBus 6e3onacHoctu (B cryyae
aBwxeHun A+, B- m C+) unu BO3MOXHOCTb MOAauM OTAENbHbIX HE3aBMCMMbIX CUrHanoB (B cryyae
OBWKeHMs A-).

- CornacosaHHas paboTa Tpex NHEBMOLWMMHAPOB 3aKyaeTcs B CneayoLem:

1. Pabouun uukn Bcen cuctembl, BKNoYawLen B ceba Tpu nHesmouunuugpa A, B n C npegcrasngaet cobon
nocnegosarenbHOCTb pabounx xoqos A+/B+C-/A-/B-/C+.

2. Pabouwnii umkn Bcen CUCTEMbI U3 TPEX MHEBMOMNPUBOAOB HAYMHAETCS NPU BO3AENCTBUM Ha KHOMKY P1 nnn
P2 kpaTkoBpeMeHHOro HaxaTus U He MOXeT OblTb OCTaHOBIIEH A0 MOSIHOMO 3aBEpLUEHUS.

CXEMA:

- MHeBMaTU4ecKas NpUHUMNMarnbHas cxema BKIodaeT B cebsi Tpy umnuHapa ABYCTOPOHHEro AEWCTBUS U
Tpu BuctabunbHbIX pacnpegenutens c katywkamu B1, B2, B3, B4 1 B5, B6 cootBeTCcTBEHHO.

- [Ins cornacoBaHHOM paboThbl rpynnbl MPMBOOOB U COBEPLUEHUN KaXKdbIM U3 HUX MONHOro pabodero xona
HeobxoQMMo NpucyTcTBME 6 AaTYMKOB KOHEYHOro nonoxexus a0, a1, b0, b1l u c0, ¢c1 ana uunuHapos A, B
ncC.

- 3 paccmoTpeHusa guarpammbl criegyer:

- Xog A+ B 1-i pase 3anyckaeTca OT curHanoB gaTymkoB c1 u obpatHoro bl n coxpaHeHHOro curHana
kHonku HL (koHTakT pene x)

- Xoa A- B 3-1 base 3anyckaeTcs oT curHanos cO n bl

- Xog B+ n C- BO 2-1 (hase 3anyckaeTcsa oT curHana al

- Xoa B- B 4-i1 (pase 3anyckaetcd ot curHana a0

- Xog C+ B 5-11 hase 3anyckaetcs ot curHana b0

B1 — ypaBHeHMeM 3TOM KaTyLKn sBnseTca ypasHeHne apmkenus: A+ =(P1+ P2)- bl-cl
Ecrnu He yuuTbiBaeTcs curian bl, ypasHenne cokpawaetcsa go: A+=(P1+P2)-cl;

- bO (nHBepTupoBaHHLIN curHan) osHauaeT, 4To xof A+ BO3MOXEH MPU YCroBUW, YTO UUNUHAP B He
HaxoauTcsi B KpaliHeM BblABUHYTOM MOSOXEHMWN.

- Datumk bl, korga HaxoguTcs B MOJIOXEHUW NOKos, MHdopmupyeT o cocTtosHum HOJb. 3ta

WHpopmaumss nHBepTupyetTca ¢ nomowpto H.3. KoHTakTa X pene X, KaTywka KOTOporo BO30yxaaeTtcs
jatymkom b1l.

B3 =B6 - agBe kaTylukn coefuHeHbl napannensHo, Tak Kak BO BTOPOW da3e NpoucxoamT OAHOBPEMEHHOe
asumxeHue B+ un C-.

- CurHan ans xonos: al

B2 — Ons 3agaHHbIX YCINOBUWIA ABWXeHMe A- MOXET OCYLIEeCTBNATbCA C NoMolblo curHanos bl u cO, B
3aBUCMMOCTY OT ANIMHbI XO4a U CKOPOCTM LIUMUHAPOB.
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C18A

YnpaBneHue Tpemsa uMnmHapamm B nocnegoBaTtenbHoctn A+/B+C-/A-/B-/C+ ¢
onpeaeneHHbIMU YCIIOBUAMM 3anycka U 6e30nacHoCcTun

lMpodosmxeHue C18
- Curnan B1 gy6nupoBaH H.P. koHTakTOM X, Tak Kak oH TpebyeTcsa B Apyron uenu.
- Curnan c0 gy6nupoBaH H.P. KOHTaKTOM y Mo TOW e NpUYKnHE.

B4 - Curnan a0, Heob6xoauMmbl A4ns NpoaomkeHus paboTel Lukna, coeamHaeTcs nocnegoBartenbHo ¢
pes3epBHbIM curHanom bl, oyénmposaHHbiM H.P. KOHTaKkTOM X.

B5 — CurHan b0 coegunHsaeTca nocnegoBaTensHO € pe3epBHbIM curHanom c0, aybnuposaHHbiv H.P.
KOHTaKTOM Y.

XnY :cnyxkat ansa gyénuposaHusa curHanos bl un cO, HeoB6X0AMMBIX B APYrUX LIensiX.

YpaBHeHuWs KaTyLlek 3anucaHbl pSaoM ¢ AvarpaMmMon.
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€<

CAMOZzI
I

C18

YnpaBneHue Tpemsa uMnmHapamm B nocnegoBaTtenbHoctn A+/B+C-/A-/B-/C+ ¢
onpeaeneHHbIMU YCIIOBUAMM 3anycka U 6e30nacHoCcTun

a0

H.P./3-5

1 12 3
1 1 2 3 4 5 6 7
. ,
H\ at x y a0 b0 b c0
P1 P2
X 7 X y
cl
B\ [B\3] [B\g] [B\2] [B\¢] [BNs] [ X] [ Y]
H.P./3-4
H.3./1
. 1 2 3 4 5
voneren a1
A
HLY A YpaBHeHus
N

+ b1

b0

c1

[

B1=(P1+P2)+blecl
B3=B6=af
B2=b1+c0
B4 =a0 b1

B5=b0-c0
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C19

NMocnepoBaTtenbHocTb A+/B+/A-/B- B HenpepbiBHOM uukne. pu aBapuinHOW OCTaHOBKe
LMK NpeKpalwlaeTcsa Ha AOCTUrHYToMN ha3e ¢ BO3OGHOBMNEHMEM LUKNa U3 TOM Xe ¢ha3bl Unu
M3 UCXOOHOIO MOJIOXKEHUA.

NPUMEYAHUE:

- lNog aBapuenn oObIMHO nNoHMMaeTca nwbas HenpeaBuAeHHas W onacHas cuTyauus, Tpebylollas
HemeaneHHoro BMmewwartensctea (AO) Ansd npeaoTBpaLleHMs onacHoOCTN Ans NoAen nnv obopyaoBaHms.

- OguH 13 BapuaHTOB BMelUaTenbCTBa — 3TO AaTb TeKylwemy XOA4y AOWTU OO0 KOHUA M OTKM4YUTb
AanbHenLmne OBKEHNS.

- Bo3o6bHoBReHWe uukna nocne ycTpaHeHust NPUYMHbI aBapuUMHON OCTAHOBKU MOXET NPOU3BOANUTLCSA U3 OBYX
PasnMYHbIX NOMOXEHWUW, B 3aBUCUMOCTM OT TOrO, Kak peanusoBaHa cxema.

CXEMA:

CXEMA A: NpuBegneHue cucteMbl B MCXOQHOE COCTOSIHME NOCNe aBapuMHON OCTaHOBKM.

- OpraH aBapunHon octaHoBkn AO coctomT n3 H.3. koHTakTa, ynpasnsgemoro 6uctabunbHbIM yCTPONCTBOM
(kpacHoW KHOMKOR).

- OT aToro curHana 3aBuCUT NUTaHMe BCel anekTpuyeckon uenu. KHomnka aBapuinHOM OCTaHOBKWM HMKOr4a He
ucnone3yeTtcs Ans obblYHOM OCTaHOBKM 000PYA0BaHUS.

- Ana 3anycka uukna ncnonb3yetcs kHonka HL, curHan kotopow 3anomuHaeTcs ¢ nomowbio H.P. koHTakTa
X, pene X.

- Ona octaHoBkM umkna wucnonb3dyetca kHomnka KL, vckniovarowas camobnokvpoBKy M NO3BOMsAOLWAs
060pyA0BaHNIO 3aBEPLLNTb TEKYLLUIA LIMKI.

- B cnyyae aBapuiHOi OCTaHOBKM, KOTOpasi MOXET NMPOM30OMTU Ha nobon dase, BKNOYas NepByto, OT BCEX
AaTYMKOB OTKIIOYAETCH ANEKTPUYECKoe nNuTaHue.

- [lpn BO30GHOBRMEHUM NOAaYM MMTaHWUA MNPEepBaHHbI UMK 3aBepiaeTca u  obopygosaHue
OCTaHaBNMBaeTCAd B WCXOOHOM MOMOXEHUW, TakK Kak 3anomuHaHuwe curHana HL 6bino cbpolweHo
cpabatbiBaHeM AO. [Ing Bo306HOBNEHMS LuKna He0OXoauMOo cHoBa HaxaTb kHonky HL.

- Katywka B1, BmecTto TOro, 4tobbl GbiTb coeguMHEHHOW napannensHo ¢ pene X (camobnoKMpOBKM C
NpenMyLLeCTBEHHbIM BKIIOYEHNEM), MOXET MMeTb COBCTBEHHYIO Lenb U BbiTb coeguHeHHon ¢ apyrum H.P.
KOHTaKTOM X (CaMOBOKMPOBKN C MPEUMYLLECTBEHHBIM BbIKITHOYEHUEM).

CXEMA B: Bo3o6HoBMneHue LuKna us UCXoOHOro norioXxeHus.

- OpraH aBapuirHon ocTtaHoBkn AO coctout u3 ogHoro H.3. koHTakta M ogHoro H.P. KoHTakTa,
nepekmnoyaemMbiX 0gHUM BrcTabunbHbIM NpucnocobneHnem (KpacHom KHOMKORN).

- H.P. KOoHTaKT, ocTamLwwminca 3aMKHYTbLIM BO BpeMs aBapuUMHOW OCTaHOBKW, MO3BONSET ornepaTopy BepHYyTb
uenb B UCXOLQHOE MOJSIOXKEHME HaxaTueM Ha KHomnky Cépoc, curHan oT KOTopon nogaeTcd Ha pene Y.

- [Mapa KOHTaKTOB Yy BbIMOMHAIOT CreAyoLLYI0 (PYHKLUNIO:

- B HopmanbHoM paboyeM pexume B 3-i1 1 4-1i hasax CBOUM pasMblKaHUEM 3TU KOHTaKTbl MpegoTBpaLLatoT
nogavy curHana bl v 3atem curHana a0 Ha B4 1 B2 ¢ nomoLLbi0 KOHTaKTa, BKITHOYaEMOTO BPYYHYIHO.

YPABHEHUA:

- Cxema A: KHonka AO npepblBaeT paboynit UMKN B MOMEHT HaxaTtusi. HenpepblBHOCTb Lenu
obecneynBaeTcs ¢ noMmoLllbto H.3. KOHTaKTa.

- Cxema B: O6paTHbIIZ xon obecneynBaeTcsl He TOMNbKO BO BpemMA HOpMaribHOro uukna (ypaBHeHI/IFI Takue
Xe, Kak 1 B Uukne A), HO N BO BpeM4A aBapMVIHOIZ OCTaHOBKW, NocCrie HaXXaTna onepatopoM KHOMKU C6poc.
PasgeneHne OByXx HaxaTui onpepgendaeTca NpPOTUBOMOJIOXHBIMA  COCTOAHUAMU  KHOMKU aBapMVIHOIZ
OCTaHOBKM B pa3HbIX Lienax.
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N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

NMocnepoBaTtenbHocTb A+/B+/A-/B- B HenpepbiBHOM uukne. pu aBapuinHOW OCTaHOBKe

C19 UUKN npekpawaeTcAa Ha AOCTMFHYTOVI c¢ase ¢ BO30OHOBNEHMEM LUKIIA U3 TON Xe c¢asbl nnun
U3 UCXOOHOIo NOJIOXKeHUsA.

A) Cxema cpabatbiBaHuA

EM, npekpawaroLier LMK Ha +
pocTurHyton dase ¢

BO306GHOBNEHMEM LMKNa U3 AD ;_7
Tom xe cpa3bl

HU [—\\ X al b1 a0

B) Cxema cpabarbiBaHus ‘E o
EM, npekpawaroLien LMK Ha 1 , . A 20
pAocTurHyton dase ¢
BO30OHOBIIEHNEM LUKNA U3 | I I I
MCXOZHOTO MOSOXEHMS HuE\\ x at b1 a0
T
I |
KLLH ) y\ y\ H
Cbpoc
1 2 3 4
al (x| [8\1]  [BN\]  [B\2] [B\ | LY |
A HU ]
Y a0 :
H.P./2 H.P./4-5
b YpaBHeHus:
B ’ Cxema A Cxema B
bo B1=A0+x+b0  B1=A0x b0
B3=A0 - af B3=A0 -af
B2=A0-b1 B2=A0-b1+AO - CBpoc
B4 = AD - b0 B4 =A0.a0 + AO « CBpoc
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C20

NMocnepoBaTtenbHocTb A+/B+/C+/D+/A-/B-/C-/D- B HenpepbiBHOM uukne. AO B A+,C+ n D+
OoCTaHaBnMBaeT UUNUHAP Ha AOCTUrHyToMn hase; B B+ npogomkaeT unkn go C+.
Bo3o6HoBneHne uMKkna 3 UCXoAHOro NOsIoXKeHuUs.

NPUMEYAHUE:

- BHesanHasa ocTtaHoBKa LUNUHOPOB B KOHLE MX pabo4dero xoda B HEKOTOPOM 0BOpygoBaHUM MOXET BbiTb
onacHon. NMpn Heo6XoAMMOCTU TaKkyld CUTYyaLM0 MOXHO MCKIOYUTb, OCTaABMB MO HanpsbKeHUeM OaTyuk,
BbI3bIBAKOLLMIN CeayoLLyio a3y Lnkna nocrne aBapuinHom OCTaHOBKMN.

CXEMA:

- OpraH aBapuiHon octaHOBKM AO COCTOUT U3:
- H.P. koHTakTa, npyBOANMOro B ABMXKEHNE MOHOCTaOMWIbHLIM YCTPOMCTBOM TOSIbKO B aBapuHOM Criyyae.
- cXembl C CaMOOOKMPOBKOW Ansi TOro, 4Tobbl caenaTb opraH ynpasneHust GuctabunbHbIM, korga 3aTo
Heobxogumo.

- H.3. KOHTaKT y 2-i uenn MHBEPTUPYET CUrHan opraHa aBapWuMHON OCTAHOBKW, TO €CTb Ha Apyrve uenwu
GyOeT nogaHo NMTaHWe, TONMbKO eCliv He HaXkaTa KHOMKa aBapuiHON OCTaHOBKY.

- H.P. xoHTakT y 11-n uenu, 3ambiKalOWMNCA NPU HAXKAaTUN Ha KHOMKY aBapuMWHOW OCTaHOBKW, CRYXXWUT ANd
npvBedeHns CUCTeMbl B WCXOAHOE MOSOXEHWe Mnocre aBapuHOM OCTaHOBKM, ANA 3TOro onepartopy
Heobxo4MMO HaxaTb Ha kHomnky Coépoc.

- Mpu HaxxaTnM Ha KHOMKY aBapuHon octaHoBkn AO:
- OT BCeEX JaTumKOB, KpoMe b1, oTkno4YaeTcs nuTaHue.
- Bo BTOpON hase pgatymk b1l nossonseT umkny NpoAomXaTbCs A0 KOHUa TpeTben dasbl.

- Mep.ble Tpu H.P. KOHTakTa z, 3ambliKatoLLMeCcs TONbKO Npy Hanuyum curHana Coépoc, npeaHasHavyeHbl ang
OHOBPEMEHHOTIO OTKITOYEHUS NMUTAHNSA OT HECKOMbKUX 3NEKTPONHEBMATUYECKMX pacrnpeaenuteneil.

- YeTBepTbIh H.P. KOHTaKT z oTKNtoYaeT NnutaHme pene Z Bo BPeEMS HOpMaribHon paboThbl.
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CAMOZzI
I

NMocnepoBaTtenbHoCTb A+/B+/C+/D+/A-/B-/C-/D- B HenpepbIBHOM LiMKNe.

AO B A+,C+ u D+

C20 | oCTaHaBnuBaeT UMNMHAP Ha AOCTUTHYTOW (hase; B B+ npogomxkaeT umkn go C+.

Bo306HoBReHMe LuKna n3 MCXogHoro noroXxXeHus.
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C21

NMocnepoBatenbHocTb A+/B+/A-/B- B HenpepbiBHOM uUukne. CpabaTtbiBaHue AO
OCTaHaBNMBaeT TeKyLWMN Xo4 U BO3BpaLlaeT LMIIMHAP B UCXOAHOE NOJoXeHue.

NPUMEYAHUE:

- HaxxaTne Ha kHoMKy aBapuiiHOM ocTaHoBku AQ, Bbi3biBaloLLee NPOOOIDKEHNE OABMXKEHUS B TeYeHUe OaHOMN
unn 6onee a3 nnyu octaHaBnMBawLlee ABWKEHUE LMIMHOPOB, MOXET B HEKOTOPbIX CIydasx co3gaBaTb
onacHble cuTyaumu.

- OOHO 13 BO3MOXHbIX PELLUEHU A — 3TO MOMEHNATb HanpaBneHne ABUXKEHMS UunuHapa (Mnu UMNnMHAPOB, ecnu
NPOM3BOAMNTCS HECKONbKO OAHOBPEMEHHbLIX ABUXEHMWI) U MPUBECTU NX B UCXOOHOE MOMOXEHME, AaXe ecnu
UMNUHAPDLI eLe He 3akoHYMnKn TekyLuyto dasy pabodero uukna.

CXEMA:

- OBa koHTakta AO/H.3. n AO/H.P., nokasaHHble oTAenbHO Ana yaobcTea rpadmyeckoro n3obpaxeHus, B
peanbHOCTM OOKHblI YNpaBnATbCA eAuHbiM  OGucTabunbHbIM - YCTPOWCTBOM C  Uenbio  obecnevyeHust
HeMeaJsIeHHOro Bo3BpaTa LMnnHOPOB, Kak TOSNIbKO OnepaTop HaXMeT Ha KHOMKY aBapUMHOWN OCTaHOBKM.

- Mpu cpabaTtbiBaHMM MOHOCTAOUITLHOIO 3fIEKTPUYECKOro pacnpedenuTensi, nogawollero nutaHve B
uunuHap B, curHan al, Bo3byxpatowmn kaTywky B3 ans BoinonHeHns xoga B+, gomkeH BbiTb COXpaHeH ¢
Lenblo 3aBepLUeHns NopLIHEM CBOEro Xo4a M OCTaHOBKM BO BpeMs TpeTben asbl.

- Cbpoc camobroKMpOBKM NPOU3BOAUTCS C MoMouwbio H.3. koHTakTa z, pasMblkalolerocs Npu Hanm4imm
curdana a0, H.O. KOHTaKT KOTOPOro BCTaBIIEH B LiEMb, coaepKallyto pene Z.

- MNpn Hannunn gatymka a0 ¢ H.3. koHTakTamn pene He TpebyeTcs, U COOTBETCTBYHOLUUIA KOHTAKT 3aMEHSIET
H.3. KOHTaKT z B 4YeTBEPTOWN LIENMW.

- Mpwn nocneayoWwnx HaxaTmnax Ha kHornky AO:

- Bo Bpems 1-in dasbl, Korga uunuHap A OBWXKETCS B MONOXUTENbHOM HanpaerneHun, curHan AO/H.P.
nosiBnseTcs B Uenu 5 1 BO3AENCTBYET Ha SNEeKTponHeBMaTuyecknin pacnpegenutens E.V. B2, Bbi3biBas
HeMeasIeHHbI BO3BpaT LuMnnHapa.

- Bo Bpems 2- gpasbl, korga uuMnuHap A OCTaHOBIEH B nonoxeHun A+, a uvnuHgp B gBuxketca B
NONOXUTENLHOM HanpaeneHnn, NPOUCXoANUT cnegyroulee:

- CamobrnokvnpoBka al cbpacbiBaeTcsi, M MNPYXUHA MPUBOAUT MOHOCTAOMUMbHBLIN 3NEeKTPUYECKUN
pacnpegenuTenb B UCXO4HOE COCTOSIHME ANs Bo3BpaTta uunmHapa B.

- Curnan AO/H.P. BknovaeTcsa B Lenu 5 ons Bo3epaTa umnuugpa A.
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aneKTponHeBMaTU4YeCKMMU NpUuBoAamMu CAMOZzI
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co1 NMocnepoBaTtenbHocTb A+/B+/A-/B- B HenpepbiBHOM uUukne. CpabaTtbiBaHue AO
OCTaHaBNMBaeT TeKyLWMN Xo4 U BO3BpaLlaeT LMIIMHAP B UCXOAHOE NOJoXeHue.

AR G

14 5

w

a0

[x] [B\1] [y ]| [B\3] [B\] [Z]
H.P./1-2 H.P./4 H.3./4
+ 1 2 3 4] z YpaBHeHus
A HU. atl T al
h @ X=RO0«(HU +x) KT
+ ’ b1 B1=x+b0
B " Y=B3=A0 +al +AC~(y+2) =AO+(al +y+3)

B2=A0+b1+A0
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C22

NMocnepoBaTtenbHoCcTb A+/B-/A-/B+ B HenpepbiBHOM uUukne. CpabartbiBaHne AO Bbi3biBaeT
BO3BpaT UMNMHAPOB B Ha4ano xoga. OgHoBpeMeHHbIN BO3BpaT BO 2-U ¢hase.

KOMMEHTAPUN:

- [Ins ocywecTBNeHNss OaHHOroO YCIOBUS OpraH aBapuiHOM ocTaHoBkM AO OOMmKeH OencTBOBaTb B ABYX
pabouunx hasax cnegyomm obpasom:

- 1-9 dasa: umnuHap A 3akaHumBaeT xon. CpabatbiBaHve gaTymka al Bbl3blBAeT HEMEASIEHHbIN BO3BpaT
UMnMHOpa B UCXOAHOe noroxeHuwe. Llenb, B KOTOpyl BCTaBNeH KOHTaKT a1, gormkHa ocTaBaTbCs MNog
HanpsPkeHMeM daxe B COCTOSIHUM aBapUNHOWM OCTAHOBKM (OHa A0JPKHA ObITb MOAKMOYEHA K CETU NMUTAHUS).

- 2-9 dpasza: uMnNuHAp OCTaHOBMEH B nonoxeHun A+; unnuHap B 3aBepluaet cson xoa. Npu cpabatbiBaHum
b0 oba umnuHopa OoAHOBpPEMEHHO BO3BpALLAOTCA B UCXOAHOE MoroxeHue. Llenb, B KOTOpyl BCTaBneH
KOHTakT b0, gomkHa ocTaBaTbCa NOA HanNpPsHXKeHNEM axe B COCTOSIHMM aBapUMHOW OCTaHOBKM (OHA AOMKHA
ObITb NOAKIHOYEHA K CETU NUTAHUS).

YPABHEHUA:
- HayarnbHoe: B LMKMe B coctoaHum AO: 1-a chasa 2-9 ¢asa
A+ =HLU e b1
B-= al
A- = b0 + al + b0
B+ = a0 + b0
- KommeHTapun

1 - CurHanbl al 1 b0 nmetoTcs B 060MX ypaBHEHNSX M B 0BOUX CUTyaUMaX yNpaBreHns.
- [lnsa Beibopa cpabaTbiBaHUN HEO6XOAUMO NogaTh CUrHanbl, NPOTMBOMNONOXHbIE KomaHae AO.
- C uensiMm camoBIOKMPOBKU:

AO; Y =(AO +y)-OTKJI AO HIL; X =y - (HILI+x)- K]
YpaBHeHus nprobpeTaloT crneayoLLmii BUA;
A+=X-bl (y y>Ke BCTaBrieH B ypaBHeHue X)

2 — Ecnn aBapuiiHasa octaHoBka AO cpabatbiBaeT BO BpeMs 2-i hasbl unm us-3a agpdpekta pyHkumm UJA,
curHan al 3ameHsieTcst curHanom b0 v Bbi3biBaeT HEMeANEHHbIN BO3BpaT UmnMHapa A, BMECTO TOro, YToObl
XOaTb OKOHYaHus drasbl 1 BO3BpaTa BMecTe C uunuHapom B.

- Ons Toro, ytobbl y al cpabaTtbiBan ToNbko Ha ¢asle 1, AOCTAaTOYMHO coeauHUTb byHKUMIO «U» C
curHanom bl, KoTopbin nmeeTcsa B NepBor doa3e 1 OTCYTCTBYET BO BTOPOW.

- CooTBETCTBYHOLLEE YPABHEHNE M3MEHSIETCS Cneaywmm obpasom:

A+=y-b0+y-al-bl+y-b0

NMPUMEYAHUA:

1 — Tak kak curHan bl npucyTcTByeT B ypaBHeHUsIX A- 1 A+ , a Takke B 0GEUX CUTyaLusiX yNpaBneHus, OH
GyaeT BoCnpou3BedeH perne, NonyyaroLmm nuTaHmne oT ceTu.

2 — ®yHkumen H.O. koHTaKTa y B NapannenbHoM coeauHeHuu KaTywek B2 n B3 saensetcsa pasgeneHune
cpabaTtbiBaHUii BO BpeMsi HOpMarbHOM paboTbl. [elAcTBUTENbHO, OAQHOBPEMEHHbIN BO3BpaT TpebyeTcs
TONbKO BO BPEMS COCTOSIHUSI aBapUiiHON OCTaHOBKM.
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C22

NMocnepoBaTtenbHoCcTb A+/B-/A-/B+ B HenpepbiBHOM uUukne. CpabartbiBaHne AO Bbi3biBaeT
BO3BpaT UMNMHAPOB B Ha4ano xoga. OgHoBpeMeHHbIN BO3BpaT BO 2-U ¢hase.

1 1 2 5 6 7 8 9

+ ‘ .

AO}J\ y y 7 y y
3 4 5 6
N
HHH\ X u a0 b1 at b0
H‘ z u v z v
OTKN AO KL
|
"\
Y Lx | [8\1] [B\] [B\2] IEF] Lz][u][v]

) | | | |

H.P./1-5-6 H.P./3 H.P./3-6 H.P./5-6

H.3./2 H.P./4-6

YpaBHeHUus Y = (AO +y) * OTKN AO
2 3 4 1 2 X=y7 (R0 7K
+ L — B1=x"*b1
A \ a0 -
B4=7*al

N

b1

b0

B2=7*b0+y*al*bl+y*b0

B3=y*al0+y*b0
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N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

C23

NMocnepoBaTtenbHocTb A+/B-/C+/A-/B+/C- B HenpepbiBHOM uukne. CpabartbiBaHue AO
Bbi3biBaeT B haszax 1 U 2 HeMeANeHHbIN U OQHOBPEMEeHHbIN BO3BpaT UUNMHAPOB, B 3-1
¢hasze nocnepgoBarenbHoCcTb A-B+/C-

KOMMEHTAPUN:

- Bmecto komaHgbl AO, Bbi3biBawoLlen 6ecnopsgoyHbid BO3BpaT LUNUHOPOB B UCXOOHOE MOMOXEHMeE,
MOXHO NpeAnoYecTb KomaHay, NpeaycMaTpyBaloLLyo NocneaoBaTeNnbHOCTb BO3BPATHbIX XO40B, OTMYHYIO
OT BbIMOMTHAEMOW NPY HOPMaribHOM LIMKITE.

YPABHEHUA:
- MepBag 3anuceb: BO BpeMs Uukna B cocTtosiHum EM: 1 pasa 2 dhasa 3 dhasa
A+=HLU-cO
B-= al
C+= b0
A-= cl + AO + AO + AO
B+ = a0 + AO + AO
C-= bl + a0-bl
KOMMEHTAPUMU:

1 - CurHan a0 npucyTcTBYeT B 06OMX ypaBHEHMSIX U B ABYX CUTyaUMsiX yrnpaBneHusl. Ha cooTBeTCTByIOLWMIA
KOHTAKT NTaHne O0MKHO NoAaBaTbCA MOCTOSHHO, M 3TOT KOHTaKT A0MKEH BOCMNPOU3BOAUTLCS.

2 - CvrHan b1 npucyTcTByeT B ypaBHeHUN C- B ABYX CUTyaUUsX ynpaBrieHusl. Ha coOTBETCTBYIOLLMIA KOHTaKT
nuMTaHWe O0MKHO NoA4aBaTbCs MNOCTOSAHHO.

- C uenamm camobnokmpoBku opraHoB ynpaeneHua AO n HU, ux ypaBHeHnst ByayT cneayowme:

Y =(AO +y)-OTKII AO X =y (HLL +x)- KL
BTopas 3anuchb:
A+=x-c0 (Y yxe BCcTaBrneH B ypaBHeHue X)
B-=yal
C+=y b0
A-=ycl+y
B+=a0+y
C—=bl+a0-bl

3 - YpaeHenne C—=Db1+a0-bl moxet 6biTb ameHeHo Ha ypasHeHne C—=a0-bl (cm. anarpammy).
B AByx cuTyauusix ynpasneHus xoa C- onpeaeneH:

- Bo Bpems paGouero umkna: curHanom b1, cpabatbisatowmm nocne a0

- B cocTosiHnm aBapuinHom octaHoBKK: curHanom a0 e bl
B o6oux cnyyasx curHan b1l moxeT cpaboTatb TONbKO NP Hannyum curHana ao.

- KoHeuHble ypaBHeHMs1 (CO CChIIKOW Ha 3MEKTPONHeBMaTUYeckue pacnpefenuteny yrnpasreHus )
npvBefeHbl PAOoM C AvarpaMmmoi.
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CAMOZzI
I

c23 NMocnepoBaTtenbHocTb A+/B-/C+/A-/B+/C- B HenpepbiBHOM uukne. CpabartbiBaHue AO

¢hasze nocnepgoBarenbHoCcTb A-B+/C-

Bbi3biBaeT B pa3ax 1 M 2 HeMeANeHHbIN U OOAHOBPEMEHHbIN BO3BpaT UMNUHAPOB, B 3-U

OTKN AOH‘ KU g c0 at b0 c1 a0 z

b1

N

Y [ x] [8\1] [B\e] [B\5] [B\2] Z B\3 B
I:|:| | | | l | LV_H_}_'

H.P./1-6-8 H.P./3 H.P./8-9
H.3./2

1 2 3 4 5 6 1 2

HLI....... —
a0

YpaBHeHuUs

b0

ci

c0

Y = (AO +y) * OTKIT AO
X =y * (HU +x) * KOy
B1=x*c0

B4=y*al

B5=y*h0
B2=y*cl+y
B3=a0+y

B6 = a0 * b1
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C24

NMocnepoBaTtenbHocTb A-/B+/C+/D-/A+/B-/C-/D+ B HenpepbIBHOM UuKne. CpabaTtbiBaHne AO
BbI3blBaeT BO BpemMA A-...A+; Bo Bpemsa B+...B-/A+; Bo Bpemsa C+...C-B-/A+; Bo Bpema D-
...C-B-/A+D+

KOMMEHTAPWUM:

- HaxaTtne Ha kHOMKy aBapuiiHOM ocTaHoBku AO BbI3blBaeT MocnefoBaTenbHbIM BO3BpaT LMNMHAPOB B
crnyyanHoM nopsigke BO Bpems BbliOpaHHOW ¢asbl. 1o aToM npuymnHe pesynbTaT HaaTus Ha KHOMKY
aBapuUMHOMW OCTAHOBKM MOXHO MPOASMTb HAa HECKONbKo a3 U  OCyWeCTBUTb OnpedesieHHYIo
nocrnefoBaTenbHOCTb BO3BPaTHbLIX XOO0B.

- lna paccmaTpuBaemon npobrneMbl CyLEeCTBYIOT CriedytoLne YCroBusA:

- ®a3a 1 - xog A- : HemMeaneHHbI Bo3BpaT A

- ®a3a 2 - xog B+ : HemeaneHHbIn Bo3BpaT B; no okoHYaHWM xoda - Bo3BpaT A; nocrneaoBaTenbHOCTb: B-/A+
- ®a3a 3 - xog C+ : HemeaneHHbIn BodspaTt C u B, no okoH4aHWM xo4a B - Bo3BpaT A; nocnegoBaTenbHOCTb
C-B-/A+

- ®asa 4 - xop D-: B T0 Bpems kak umnmHap D 3asepliaet xog, umnuHapsl B u C gomkHbl BO3BpaTMTLCS; NO
OKOH4YaHuM xofda B, ogHoBpemeHHbIV Bo3BpaTt A u D; nocnegosaTenbHocTb: B-C-/A+/D+

YPABHEHUS:
- YpaBHeHus1 pabounx XxonoB:
A-=HII - d1 B+=a0 C+=bl D-=cl

- YpaBHeHus 06paTHbIX XO0B:

13 gMarpammbl 13 yCNoBuWIN, MOCTaBMEHHbIX Npobnemon
¢asa 1 ¢aza 2 ¢asza 3 ¢asza 4
A+=d0 + EM + b0 + b0 + b0
B-=al + EM + EM + EM
C-=Db0 + EM + EM
D+=c0 + b0
KOMMEHTAPUU:

1 - CurHan b0 npucyTtcTByeT B 060MX YypaBHEHUSX U B ABYX CUTyaLUsX ynpaBneHus. Ha cooTBeTCTBYOLLNIA
KOHTaKT NTaHWe OOMKHO NoAaBaTbCsi MOCTOSHHO, M 9TOT KOHTaKT JOMKEH BOCNPOU3BOANTLCS.

2 — Bce ocTanbHble KOHTaKTbl OMKHbI 3aBUCETb OT KHOMKN aBapUMHOW OCTaHOBKM.

3 - Curnan AO, KOTOpbI JOIMKEH BO3dencTBOBaTh Ha xod A+ B dase 1, aHHynupyeT cpabaTbiBaHve b0 B
cnegyoowux asax.

- C noruyeckon onepaunen AO e b0 curHan AO ele moxeT pabotaTb B nepBor dase, Tak kak b0 elue
NPUCYTCTBYET, HO y>Ke 3aBMCUM B crnegylowmx gasax, rge b0 Her.

4 - CvrHan b0, umetowmincs B ypaBHeHusix xoga C- n xoga D+, Bbi3Ban 6bl Bo3BpaT umnuHapa D BmecTe ¢
umnuHgpom C BO Bpemsi HopManbHOro uukna. Ans Toro 4tobbl ero BosgencTBue Ha D+ nocrtaBuTb B
3aBNCUMOCTb, Heobxoauma nornyeckas onepaumst AO e b0;

- KoHeuHble ypaBHeHMs1 (CO CChIIKOW Ha 3MEKTPONHeBMaTUYeckue pacnpefenuteny yrnpasreHus )
npvBefeHbl PAOoM C AvarpaMmmoi.
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N3yyeHMe NPUHLMNOB NOCTPOEHUS U ((

NMocnepoBaTtenbHocTb A-/B+/C+/D-/A+/B-/C-/D+ B HenpepbIBHOM UuKne. CpabaTtbiBaHne AO

C24 BbI3blBaeT BO BpemMA A-...A+; Bo Bpemsa B+...B-/A+; Bo Bpemsa C+...C-B-/A+; Bo Bpema D-
...C-B-/A+D+
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C25

NMocnepoBaTtenbHocTb A+/B+/C+/A-/B-/C-/B HenpepbiBHOM Lukre. CpabaTtbiBaHne AO
BbI3blBaeT Ha pa3e 1 ocTaHOBKY xoaa A+; Ha ¢pa3e 2 ocTtaHOBKY xoaa B+; Ha dase 3
Bo3BpaT A-C-/B-; Ha ¢pa3zax 1 n 2 BO30OGHOBMNEHUe LUUKa ¢ JOCTUTHYTOMN ha3bl.

KOMMEHTAPWM:

- Odpdekt komaHabl AO MoxeT OblTb M3MEHEH B 3aBMCUMOCTU OT PasnUYHbIX ONacHbIX CUTyaLUA, KOTOpble
MOFyT BO3HWKHYTb Ha pasHbix hasax umkna. [na paccmaTpuBaemol npobnembl CyWwecTBYIOT CcriegyloLlime
ycrnoBusi:

®aza 1 - xog A+ : 3aBepLUeHne xo4a U OCTaHOBKa B NONOXeHun A+

®asa 2 - xog B+ : 3aBepLueHne xo4a 1 OCTaHOBKa B NONOXeHnn B+

®aza 3 - xog C+ : npepblBaHWe xoda U HeMeasfleHHbI Bo3BpaT BMecTe ¢ unnuHgpom A. Korga uunungp C
Haxo4WTCS B NONOXEHUN MOKOS, MOXeT BO3BpaTUTbCA Tarke unnuHap B. MNocnegosaTtensHocTb A-C-/B-

B dasax 1 un 2 B030OHOBMEHWE UMKNA [OIMKHO MNPOUCXOAUTb U3  MNOMIOXKEHUH, OnpeaeneHHoro
cpabaTbiBaHMEM KHOMKN aBapuiiHOW OCTaHOBKMW.

YPABHEHUA:
B nepson 3anucu:
B LMKne npu aBap. octaHoBKe: asa 1 ¢asa 2 ¢asza 3
A+=Bl=HL e c0
B+=B3 = al
C+=B5= bl
A-=B2= cl + EM
B-=B4 = a0 + c0
C-=B6= b0 + EM
KOMMEHTAPUU:

1 - CurHan cO TpeGyeTcsi B ABYX YpaBHEHMUsIX U B OBYX CUTyauusix ynpasrneHusi. Ha cooTBeTcTBylOLLMIA
KOHTaKT NTaHWe AOMMKHO NoaaBaTbCs NOCTOSHHO, U 3TOT KOHTAKT [OKEeH BOCNPOU3BOAUTLCS.

2 - Bospenctene cpabatbiBaHns AO Ha xop A- TpebyeTcss TONMbKO B TpeTben pase. B cnyvae
cpabaTbiBaHUsSI KHOMKN aBapuMNHOM OCTaHOBKM Ha ha3dax 1 u 2 uMnmMHAp ocTaHaBnMBaeTcs ¢ nomowpto H.P.
KOHTaKTa v pene, 3anomuHatoLlero curHan b1, obpasoBaHHbIN B Havane TpeTben gasbl.

- MNpn 3ambikaHum H.P. KoHTakTa v unnuHap A MOXEeT BbINONMHUTE BO3BPATHLIN X0 TOSbKO B TpeTben dase
BMecTe C uunuHgpom C, npvBoAWMbIM B ABWXEHWE HENOCPeOCTBEHHO HaXaTMeM KHOMKW aBapunHON
OCTaHOBKM.

- [ins aHHynMpoBaHus caMoBNOKNPOBKN MOXET OblTb MCNonb3oBaH curHan b0, BocnponsBeaeHHbIV pene Y,
Tak kak b0 gormkeH BbINOMHATL CBOK DYHKUMIO Takke 1 B ypaBHeHUM C-.

3 — B chasze 2 (B coctosHnun AO) curHan cO He OOMmKeH BO3AeNCTBOBaTb Ha xod B-. [ins orpaHuyeHusi
BO3JENCTBMSA 3TOr0 CUrHamna ToNbKO Ha OfHy a3y HeobXooMMO YCTaHOBWUTb €ro B OTHoweHue «U» ¢
curHanom b1, BocnpomssegeHHbIM H.P. KOHTAKTOM U 1 COXpaHEHHbIM pene V B KOHUe BTOpon ¢hasbl.

- C yyeTom TOro, 4to nepeknoyatenb Hadana xoga HL aBnsetcs 6uctabunbHbiM, M nNpuHMMasa BO
BHMMaHWe BCE BblLLECKA3aHHOE, KOHEYHbIE YpaBHEHWSI OTAENbHBLIX LENen, BKoYas Lenu camobnokmpoBKm
opraHa ynpaeneHus AO n b1, HanncaHbl pAgoOM C AnarpaMmon.

NMPUMEYAHUE:

- B cnyyae aBapwuitHon octaHoBkM nepekniodatens HLL yctaHaBnuBaeTcs B UCXOOHOE MOMOXEHWE, TOMbKO
€CNnn KHOMKa aBapuUNHON OCTaHOBKM cpabaTbiBaeT BO Bpems 3-1 ¢hasbl, B KOTOpOW TpebyeTcsa 3anyck HOBOro
umkna.
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C25

NMocnepoBartenbHocTb A+/B+/C+/A-/B-/C-/B HenpepbiBHOM uukne. CpabatbiBaHue AO
Bbi3blBaeT Ha ¢pase 1 octaHOBKY xoaa A+; Ha pase 2 ocTtaHOBKY xoma B+; Ha c¢pase 3
Bo3BpaT A-C-/B-; Ha ¢pa3zax 1 n 2 BO30OGHOBMNEHUe LUUKa ¢ JOCTUTHYTOMN ha3bl.

L N4 S Wy )y

1l 13 12

1% E1 |3
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OTKIN AO

[x ] [B\1][B\a][BN\s | [B\2] LVv] [B\] [BN\6 | Ly J[ullz]

] [ [ 1
H.P./1-5-7-8 H.P./5-6-7 H.P./6-8 H.P./2-7
H.3.22 H.P./4-6

i 2 3 4 5 8 1 X = (AO +x) * OTKIT AO

. al YpaBHeHus V=K*bl+v*b0

A a" B1=X*HL* 0

i/ b1 B3=X"*al

+ CaMoGnoKMpoBKHU: -xa

iB b0 X ansa AO B5=X*b1

o V ansa b1 B2=X*cl+x*v
c 0 B4=x*a0+x*c0*v
B6=x*b0+x
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C26

NMocnepoBaTtenbHocTb A+/A-B+/B- B HenpepbiBHOM Uukne. CpabaTtbiBaHue AO npepbiBaeT
xop B+ ¢ Bo3o6HOBRNeHnem umkna us Tom xe casbl.

KOMMEHTAPWUM:

- CpabartbiBaHne KHOMKWM aBapuinHon octaHoBku AO nokasaHo B guarpammax. OHO NpoOMCXOAMT BO BTOPOW
dase umkna, cnegyrowero 3a nepsbiM. B TOo Bpems, kak umnuHap A 3aBeplLuaeT CBOW BO3BpaTHbIN XOf,
umnuHap B npepbiBaeT pabounin xo 1 BO3BpaLLaeTCsl B UCXOAHOE NONOXeHme.

- OTa cuTyaumss octaeTcd B TeYeHMe BCEero COCTOSIHUS aBapuUWHOW OCTaHoBKM. B 3To xe Bpems
nepekntoyatens HL yctaHaBnuBaetcs B ncxogHoe nonoxeHve. C aHHyNnMpoBaHUEM COCTOSIHUSI aBapUNHOWN
OCTaHOBKM LMIUHAP BbIMOJTHAET CBOW LIMKIT U OCTaHaBNMBAETCS B OXXMAAHUN HOBOW KOMaHAbl Havana uukna

HL.
YPABHEHUA

- ypaBHeHI/IFl, B3ATble U3 AnarpamMmmbl:

A+ = AO - HII- b0

- nepen Haxatnem AO

A—=A0-al B+=A0-al

B—=A0-a0-bl
- Npu HaxaTun AO B-=A0
- nocne HaxaTtna AO 1 oo B+=A0-a0
- HOBOrO 3anycka Lykna B+=A0-a0-bl

KOMMEHTAPUMN:

1 - B3dppekt AO formkeH NPosBNATLCA Ha dhase 2 HenpeackasyemMoro uukna.

2 — Mndbopmauuio o Havane aton dasbl gaeT gatdmk al. Kpome cBomx cobCTBEHHbIX (PyHKLUIA BO BpeMS
Xo4oB A- 1 B+ , gaTumk Takke LOIMKEH «nepefaBaTb» MHGPOPMALMIO B Lenb NamsaTh (Tak Kak OH SIBMsieTCs
AaTyYMKOM MrHOBEHHOrO [OEeWCTBUSA) ANA COo34aHus B CIiydae HaxaTus KHOMKM aBapuAHOM OCTaHOBKU
YCINOBUI, NpeAnMCcaHHbIX 3a4aHNEM.

- I'Ipm ycrnoBun ncnonb3oBaHUA pene ana sanoMmHaHusa curHana a1l KoHeuHble ypaBHeEHUA, BblTEKaoLWmne n3
npmBeaeHHbIX Bbllle NPOMEXKYTOYHbIX ypaBHeHMVI, |/|306pa>|<eHb| pAOOM C AnarpaMmmMamn.

CXEMA:

- BocnpoussegeHve koHTakToB al M a0 ¢ nomolbto perne Y U Z MOXeT OblTb BbINOSIHEHO MOCPEACTBOM
NpsiMOro NPUCOEAMHEHUSI K CETW, KOrda KOHTaKTbl, MCNONb3yemble OTAENbHbIMM LensiMu, 3aBUCAT OT
cpabatbiBaHus AO.

OBOPYNOBAHUE:

- OBa koHTakta AO/H.3. n AO/H.P. ynpasnstoTcs eguHbiM 6ucTabunbHbIM YCTPONCTBOM.
- OpraHom ynpaeneHus Havana umkna HL sensetca 6GuctabunbHbii nepeknoyaTenb.
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CAMOZzI
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C26

NMocnepoBaTtenbHoCcTb A+/A-B+/B- B HenpepbiBHOM uUukne. CpabaTtbiBaHue AO npepbiBaeT
xop B+ ¢ BO306HOBNEeHneM umkna us Tom xe casbl.

=

L

[ —
Ibﬂ LT
B3

AO|—7

al a0

b0

[B

dl

3]

[B\4 ]

L]

|

T

Ly ]

Lz ]

Lx_]

§a1

H.P./3-5

1

- al

+ b1

b0

H.P./4 H.P./2-5 H.P./3-4
H.3./5

YpaBHeHusi: (camo6nokupoBka: U
ans al)

B1=A0*HL, *b0

 B2=A0.af
* B3=AO-al+AQ +u+a0=A0¢(al +u+al)
. U =AD-al+u=bl

B4 = AD *a0 * b1 +AO
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C27

NMocnepoBaTenbHOCTbL A+/A- B HenpepbIBHOM UuKne. CpabatbiBaHne AO npepbiBaeT xon
uMnuHapa u ocraensieT cBoboay ABvXeHusi nopwHsA. UMutauus pacnpepenutens 5/3 c
OTKPbITOU LEHTPAJIIbHOU NO3ULNEUN

KOMMEHTAPUM

- [Ins paHHOM cxeMbl HEOBXOAMM 3NEKTPUYECKUI pacnpeaennTenb 5/3 ¢ OTKPbITOM LeHTpanbHOM No3nLnEN.
LleHTpanbHasi no3vuMs 3MEKTPUYECKOro pacnpegenutenss — 9TO MOSIOKEHMEe, KOTOpoe npuHUMaeT
pacnpegenuTenb B OTCYTCTBME CUrHANOB OT YNPaBStoOLLMX YCTPONCTB.

- B atom Tune pacnpegenuTenen umeeTcs NPYXWHA, NPMBOAALLASA 30SIOTHUK B LIEHTpPasibHOE NOMoXeHue
(BX04 ~ 3aKpbIT, BbIXMOMbl  OTKPbITbl), Kak  TOMbKO  MNpeKkpalaeTcs  MHEBMATMYECKMN UMK
SMneKkTponHeBMaTUYeCKU curHan. B pyyHbix ycTpowcTBax ynpaBrneHus npyxuHa He TpebyeTcs, Tak Kak
yCTaHOBKa B LEHTpanbHOe MOSoXeHe NPpon3BOAUTCH BPYYHYIO.

- NaHHasa cxema paboTaeT C ABYMS 3MEKTPONHEBMAaTUYECKMMU pacnpeaenvTensMy, oCyLecTBASOWMMN
(PYHKLMIO 3MEeKTPUYECKOro pacrnpegenuTens.

CXEMbI A n B — lNHeBMaTu4yeckas cxema
- CxeMbl A 1 B nmeloT ogmMHakoByto NMHEBMaTMYeCKylo Lenb. Koraa nHeBMaTtuyeckasi cucteMa HaxoguTcst
noAd AaBfieHWEM, U OO0 MOAAYN 3MEKTPOIHEPIUM B IMEKTPUYECKYHO LeMb HU OaHa U3 KaMep uunuHapa He
HaxoauTcs Noa JaBfeHUEM.
- B nobon cxeme c camobGnokupoBkon yHkuma HET ocywecTtBnsieTcss curHamnom, onpeaensitolmnm
NPOTMBOMOSOXHOE ABWKeHNe: ad CHUMaeT NUTaHue C kaTywku B2 n 3anuTtbiBaeT B1; al cHMMaeT nutaHue
C KaTywku B1 n 3anutbiBaeT B2.
- Takum o06pas3om, aBTOMATUYECKUM CO3OAETCSA MrHOBEHHAasi MHBEPCUSA «MUTAHME — BbIXJIONY» Kamep
LMIMHAPA, KaK 3TO NPOUCXOANT NPU HANU4MmM O4HOro ANEKTPUYECKOro pacnpeaenutens.
- lMpu cpabaTtbiBaHMM aBapuiiHOM ocTaHoBkM AO BO Bpemsl xoda UMNUHOPA TOK C pacnpedenvrens
npornagaeTt, MNO3TOMY K OOHOW Kamepe, W3 KOTOPOM NPOU3BOAMTCS BbIXNon, AobaenseTrcsa BTopas
BCMEACTBME TMPUMBEOEHUSS B UCXOOHOE MOJIOXKEHWE  3MEeKTPONHEBMAaTMYECKOrO  pacnpedenutens,
OTKIOYEHHOIO aBapuHOM OCTaHOBKOW.
- nst BO30OHOBMEHUS LKA HEOOXOAUMO:

- BpyyHyto npuBecTn UMNUHAP B UCXOQHOE MONOXEHNE;

- OTKNIOYMTB KHOMKY aBapuiHow octaHoBku AO;

- HaxxaTb Ha kHonkKy Havana uukna HL.

CXEMbI B — Onektpuyeckas uenb
- [Ina paboTbl B HEMNPEPBLIBHOM LUKINE CXEMa MAEHTMYHA npeablgylien. [nsa nony4yeHus nomnoXeHUst Nokosi
npyv Havane ABWKEHUS UMMMHAPA CO LUTOKOBOW MONOCTbIO MOA AaBfieHMEM B OBYX CUTyaLuMsx 3anycka

nobasnseTcs Lenb Homep 5:

- NP NyCke-Hanagke nnu snocneancTtesmm BO BpeMda OCTaHOBOK A4 O6Cﬂy)KMBaHVIF|;
- nocne Cpa6aTbIBaHl/IFl aBapMVIHOVI OCTaHOBKMW.

- Onepatop [omKkeH HaxaTb Ha KHorky COpoc, 3deKkT KOTOpPOM 3anoMUHAEeTCd OO MOMEHTa, Koraa
3anycTutesa umkn: H.3. KOHTaKT X UCKntoYaeT camoBroKMPOBKY.
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OTKPbITOW LEHTPAINTbHOM NO3ULMEN

NMocnepoBaTenbHOCTbL A+/A- B HenpepbIBHOM Uukne. CpabatbiBaHne AO npepbiBaeT xon
uMnuMHApa M octaBnsieT cBoboay ABMXKeHUA nopuwHAa. UmuTtauma pacnpegenutensa 5/3 ¢

CXEMAA: 1

B cocTosiHnm AO nopiueHb AO }_ly‘
BPY4HYO yCTaHaBnMBaeTcs B

ucxogHoe NnonoXxeHue.
LunuHagp Bo3o6HOBNSAET X04 €
BTSIHYTOro NonoxeHus 6e3 Hu|_\
AaBlieHUA B NOJ10CTAX.

z u7‘ 17‘

al

B\ Dx ] [Be] [y ] [z ] [v]
H.P./2 H.P/4 H.P./1 H.P./3
H.3.4 H.3.2

1 5 5

AO }—’7
CXEMAB :

M

B coctosinumn AO npu
HaXaTUM Ha KHOMKY an
C6poc noplueHb MU ‘ Y B

ycTaHaBnuBaeTcs B
McxogHoe NonoxeHue. 7 , 7 § Z

LUunuHap Bo3oGHoBRSET
Xopn C BTAAHYTOro
NoroXeHus ¢

al

ﬁzflj;(e:::.eMBmTOKOBoﬁ - |B|1| | )l( | |BI2| | \|( ] [ \I" | \_Zl_‘ \_Li_‘

H.P./2 H.P./4 H.P./5
H.3./5

H.P./1
H.3./4

H.P./3
H.3./2
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C28

NMocnepoBaTenbHOCTb A+/B+/B-/A- B HenpepbIBHOM LuKIe. AHHYNMpoBaHue 6NTOKMpYHOLWMX
curHanoB. BuctabunbHble pacnpegenurenu

KOMMEHTAPWUM:

- briokvpyrowmin curHan — 9To curHan, obpasoBaHHbIA MarHUTHbIM OaTYMKOM KOHLLEBOrO BbIKMKOYaTENS,
OCTalLLMNCA aKTMBHBIM AN NpefoTBpaLLeHNs BbIMOSIHEHNUS APYrMM AAaTYMKOM (DYHKLUK, NPeaHasHaYeHHOM
ANs  NPOAOIDKEHWUS XOA4O0B, NPEeAYCMOTPEHHbIX nocnefoBaTenbHOCTbO. Ecnu  Gnokvpylowmn curHan
ABNAETCA NOCNeAHNM CUrHanom, obpasoBaHHbLIM B LMKIIE, OH 3anpeLlaeT NOBTOPeHne Lukna.

- YuuTblBasA, 4TO He BCe KOHLEBble BbIKNoYaTenun MoryT obpas3oBbiBaTb OGNOKMpYHOLWIME CUrHambl, WX
ANVUTENbHOCTBI0O MOXHO YNPaBfATb C MOMOLLBIO UX NOCMeA0BaTeNbHOro COeAMHEHUs C APYrMMY AaTynkamu,
KOTOpble KpOMe COBCTBEHHOW (PYHKLUW, BLINOMHAT Tawke yHKUuMio npepbiBaHus (pyHkums HET = H.3.
KOHTaKT B MOMOXEHUN MOKOS) B HYXXHbIN MOMEHT BriokupytoLlero adhdekra nogknYeHHOro curHana.

- CwurHan, obpasoBaHHbIM HEBMOKMPYIOLMM AaT4MKOM, OOSKeH ObiTb «anutensHoro» Tuna. Ecnn aTo
CurHan «MrHoBEHHOro» Tuna, HeobxoanMo ero CoOXpaHuUTb B MaMaTu Ha Tpebyemoe Bpems.

OUATPAMMA.:

-B anarpamMmmMme nokasaHbl cnepgyrwme 6r|0KV|pyrou4we CuUrHarnbl:

al : onpepensieT xoa B+ , HO He MO3BOMSET BLIMNOMHATL OBpaTHbIN XOA4, Tak Kak MoAAepXxusaeT
BO3OYXXAeHMe kaTywkn B3, npegoTepalias Bo3spat LunuHapa katywkon B4.

. b0 : onpepensiet xog A- 1 3aBepLUeHME LiMKNa, HO He MO3BOMSET Ha4yano HOBOrO LMKNa, NoaaepxuBas
B0O30OyxaeHue KaTywkun B2, n npensatcTBys A4elCTBUIO KaTywkn B1.

YPABHEHUA:

- B nepBov 3anucu : A+ = HL| e a0 B+=al B-=bl A-=Db0
- KommeHTapwuu, kacarowmecst KOHTPOnst GITOKMPYIOLLNX CUTHAIOB:

al — CurHanom, KOTOpbIN onpefensieT MOMEHT npekpalleHust 6nokupytoLlero gencreus, asnsetca bl.
Mpu BbINOMHEHUW CBOEW COBCTBEHHON OYHKLMKN, BO3OENCTBMM HA X0 B-, OH gomkeH B oTpuuaemoin popme
BO3JencTBoBaTh Ha al.

- Tak kak bl sBNAeTCsA CUrHamoOM MrHOBEHHOrO TuMa, OH COXPaHSeTCd B MaMsATM Ha BpPeMs Hanuuus
curHana al.

- CootBeTcTBYIOWAasa UeMb CaMODOMOKMPOBKW, YyCTaHaBnuBaemas MapannensHo katywke B4
(onpepensiowen xon B-), anHynupyeTca go koHua uwmkna. CwurHanom ¢ dyHkumen «HET» uenm
camobOKMPOBKM HE MOXET ObITb curHan ao.

b0 — YuuTbiBas BblleckazaHHOe, curHanom (B oTpuuaemon opme), ycTaHaBNMBaeMbiM B JlOrM4yeckoe
oTHoweHune «M» c b0 6yget curian a0. OH 3anomunHaeTcs pene, COeAVHEHHbIM napanfenbHO C KaTyLKOon
B1 (Bo3byxgeHHow curHanom a0), n aHHynupyeTtcs curHanom bl.

- KoHeuHble ypaBHEHUSA X0O0B 3anucaHbl Ha CXEMOW.

NMPUMEYAHUE:

- Bo BTOponm cxeme, ucnonb3yemonm pOnd oOYeHb ObICTPbLIX MOCNEAOBATENbLHOCTEN, NUTaHWE pene
CaMO6J'IOKI/IpOBKI/I oTaendeTca OT NUTaHNA 3N1eKTponHeBMaTU4eCKnUX pacnpe.qenmeneﬁ.

- Takum o06pa3om, cHayana [JOCTUMraeTCs COXPaHEHWE MIHOBEHHbIX CUrHanoB (HeoOXoaumbIX NS
NPOOOIPKEHNA UMKMNa) a 3aTemM npu BO3OY)KAEHUU COOTBETCTBYIOLLMX KaTyLIEK 3NIEKTPONMHEBMATUYECKNX
pacnpegenuTenen.

72




N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM

€<

CAMOZzI
I

C28

NMocnepoBaTenbHOCTb A+/B+/B-/A- B HenpepbIBHOM LuKIe. AHHynMpoBaHMe GJIOKMPYHOLLMX
curHanoB. BuctabunbHble pacnpegenurenu

B1, 4 | B2 3, 2, B4 éz 3412
E |S |'|x “ < g E > |'|"\ “ T ; w ao
1 slil 3 n m slaf I3 = - -

. R

o— _ | B -
B1 = HL * a0 B3 =al*[b1 + (z*a0)] B4=b1  B2=b0*[a0+(y*b1)]
. 1| 2 3 4 5 6 7

HU.E\ X f X y al b1 z b0
a B a0 A vl
X [B\1] |\l’| [\a]  [B\¢4] |T| [B\2]
" H.P.J/1-2 H.P./3 H.P./6
L2 2 3 H.3./6-7 5 5 HR./3-4 4
X y y a0 b1 z z b0
a0 z ] z 7‘ y 7 y 7
[e\t] [B\3] [z ] [Bna] [B\2]

H.P./5-6
H.3./2-4
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cnocoboB ynpaBreHus
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C29

NMocnepoBaTtenbHoCcTb A+/A-/B+/B-/C+/D+/D-/C- B HenpepbIBHOM LuKne. AHHynupoBaHue
6nokupyrowumnx curianoB. MoHocTabunbHLIN pacnpegenutens uunuHgpa “A”

KOMMEHTAPWUM:

- HeCMOTpFl Ha TO, YTO B OJaHHOM cClny4yae Mbl paccMaTpuBaeMm donblue 6J'IOKI/IpyIOLLI,I/IX curHanos, 4em B
npegbigywiem cny4dae, npuHUmn KOHTPOJI1A OCTaeTCA TEeM Xe. OTnnuyme cocTouT B TOM, YTO B AJ@HHOW cXxeme
HEKOTOpPble OaT4YMKMN MOTYT Bbi3blBaTb ABWXEHNA, BbIXOAALLME 3a PaMKM LUMKNa.

- N3 gnarpammbl BUAHA BO3MOXHOCTbL creaylowmnx xodoB: B+, Tak kak KOHTakT a0 3amkHyT; C+, Tak kak
KOHTaKT b0 3aMKHYT.

- Takast BO3MOXHOCTb MMeEeTCs, O4HAaKO0, TOMbKO Npu paboTe ¢ BNoKNpYLWMMN CUrHanamu.
YPABHEHUA:

- MNepBas 3anncb ypaBHEHWI XOO0B:

A+=HL e c0 A-=al B+=a0 B-=bl C+=hb0 D+=cl D-=d1 C-=do0
- KommeHTapuu, kacarolmecs CMrHanoB B KaXXOOM ypaBHEHUU:

- c0 B A+ : Brnokupyowun ans xoga A-; aHHynupyeTtcsa B koHue xoga A+ (curHanom al ¢ dyHkumen HET);
3anoMUHaeTCs, TaK Kak SBNAeTCs MrHOBEHHbIM.

- CooTtBeTcTByIOWAA LUeMb CamMOOMOKMPOBKM [OOSPKHA OCTaBaTbCs BKIIOYEHHOW [0 Tex nop, Mnoka
npucytcTeyeT c0, TO eCTb 40 KOHUA YeTBepTon dasbl.

- UmetoLwmiics Hebnokupyrowmin curHan ans dpyHkumm HET: d1

- CooTBeTCTBYIOlEE YpaBHeHWe (pene camobnokuposku a1 o6osHavaetca Y): Y =al+ (y-dl);

- HauanbHoe ypaBHeHue A+ 6e3 ykazaHus 3anommnHanust HLU, npnobpeTtaeT cnegytowmin BUA:
A+=BL=HI[-c0-y (y=H3)

- al B A- : V3-3a HanuumMa MOHOCTAOWUNBHOTO 3NEKTPUYECKOro pacnpefenuTens xoh npou3BoauTcs B

MOMEHT, Korga nponagaetr Bo3byxaeHue katywkum Bl no npuumHe adpcpekta HET cwurHana aft,

BOCMPOUN3BEAEHHOIO Y

- YpaeHeHue xoga: A—=B1

a0 B B+ : pOrmKeH KOHTPONMpoBaTbCsA No ABYM NPUYMHAM:

- OH npucyTcTByeT B Hauvane uwukna. Ytobbl ero BO3OeNCTBME Ha X0 Ha4danocb Ha TpeTben dase,
HeobX0AMMO ero NocTaBuTb B 3aBMCMMOCTb OT curHana al, gyénuposaHHoro y (¢ doyHkumen JA).

- OH saBnseTca Gnokupylowmm ansa xoga B-. CurHan aHHynupyeTca B KOHUe xopa B+ curHanom bl (c
dyHkunen HET), koTopbii HEOGXOAMMO 3aNOMHUTb, TaK Kak OH ABMSETCA MTHOBEHHbIM.

- CooTBeTcTBYtOLAsA Lenb CaMOOMOKMPOBKM MOXET OblTb aHHynMpoBaHa TofbKo curHanoMm d1 B KOHUe
LwecTon dasbl.

- CooTBeTCTBYIOlEE YpaBHeHWe (pene camobnokmposku bl o6osHadaetca Z): Z=Dbl+ (z- (ﬁ.)

- HauanbHoe ypasHeHue B+ namensietcsi Ha: B+=B3=a0-y -z, rge:

- y aHHynupyeT cpabaTtbiBaHne a0 B Havarne uukna

- Z aHHynupyeT bnokupytowmn agpdekt a0 Ha xof B-
bl B B- : curHan, BOCNpOU3BEAEHHbIN LEenblo CaMobIoKMPOBKN Z NSt KOHTPONst Onokmpytowero curHana ao,
MoXeT ObiTb JoOaBneH B HE3aBMCMMYIO Lienb ypaBHeHneM B- = B4 = z (c H.P. koHTakTOM) nnu B Lenb,
npegycMmaTpuBaloLLyto napansenbHoe coenHeHne kaTtywek B4 v Z.
- YpaBHeHue ctaHoButcs B- = B4 = bl

CM. CrielytoLLyI0 CTpaHuLy. ..
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus

3NeKTPOonHeBMaTM4YeCKUMU NprMBOAaMM CAMOZZI
C MOMOLULIO PEeNleNHO-KOHTAKTHLIX CXeM I

C29A

NMocnepoBaTtenbHoCcTb A+/A-/B+/B-/C+/D+/D-/C- B HenpepbIBHOM LuKne. AHHynupoBaHue
6nokupyrowumx curianoB. MoHocTabunbHbLIN pacnpegenuTtens uunuHgpa “A”

b0 B C+ : JOMKEH KOHTPONMPOBATLCSA MO ABYM NPUYMHAM:

- OH npucytcTBYeT B Hadvane uukna. Ytobbl ero BO3AEMCTBME HA XOA Havanocb Ha nATon ase,
HeobxoQMMO ero MoCcTaBUTb B 3aBUMCMMOCTb OT curHana bl, yxe coxpaHeHHoro pene Z, H.P. koHTakT
KOTOPOro UCnosnb3yeTcs.

- OH siBNsieTcs Gnokupylowmm ansa xoga C-. B otnuune oT npegbiaywimx xogoB (A+/A- n B+/B-) uunungp C
OCTaeTcs HenoaBMXHbIM B TeveHuMe pnAByx a3 (6 u 7), B TedeHue koTopbix cpabatbiBaet d1i,
ncnonb3yowmnncs B kadectee pyHkumm HET.

- YunThiBas BbilLEN3NOXEHHOE ypaBHeHue xoaa ctaHosutcs: C+=B5=b0-z-d1

NPUMEYAHUA:

1 - Ana mrHoBeHHOCTM curHana d1 oH yaonnHAEeTCA C NOMOLLbH uenun CaMO6J'IOKl/IpOBKl/I u.

2 - CurHan d1 B oTpuuaemon hopMe yxKe MMeeTCs B ypaBHeHUN Z , 3anomMuHatowero curdan b1, nostomy
BblLIENPMBEAEHHOE YpaBHEHNE MOXHO COKpaTuTb 40: C+ =B5=Db0 e z

- ¢l B D+ : 6nokupyrowmi ans xoga D-. OH aHHynupyeTcs B kKOHUe xoga D+ curHanom d1, BbINOMHSAIOWMM
dyHkumio HET, yxe BocnpousBegeHHboiM pene U. B koHue xoga gpyrnx HeBnokupyloowmx CUrHamoB He
umeeTcs, N03TOMY €AMHCTBEHHbIM curHanom 6yaert cO.

- briokvpytowmii adbpekT curHana He MOXeT MPOSABUTLCS, TaK Kak OH OTCYTCTBYET BO BpeMsi ABYX XOAOB
umnuHgpa D.

- CooteeTcTayoulee ypasHeHne: U =d1+ (u- C_O)

- YpaBHeHue xoaa ctaHosutcs: D+=B7=cl-u

- d1 B D- : cM. MHOpMaUUIo, KacarLLyocsa ypaBHeHUs B-;
- BapuaHtbl cxem: D- = B8 = u (c H.O. koHTakTom) unm : D- = B8 = d1

- d0 B C- : 6brnokupytowmi ans xoga C+. OH MoxeT 6bITb aHHyNUpoBaH curHanom di, ewe NpUCyTCTBYIOLLNM
(Tak kKak coxpaHeH B namsaTu) B Hayane dasbl 8 U McYesaloLlWmM B KOHLLEe BOCbMOW asbl nof AencTBUEM
curHana c0 (cpyHkumst HET) uenu camobmnokupoBKy.

- YpaBHeHue ctaHoBuTcsA : C-=B6=d0e d1=d0e u

- BapuaHTtbl cxem: D- = B8 = u (¢ H.O. koHTaktoM) unun : D-=B8=d1=d0 e u

NPUMEYAHUE:

- CurHan c0 gormkeH ObiTb BOCMpoOU3BEAEH AMs BbINOMHEHUS ABYX Pa3HbiX OYHKUMIA B [ABYX YPaBHEHUSX:
dyHkuun OA B uenu katywkn B1 n pyHkumm HET B uenu pene U.
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I

C29

NMocnepoBaTtenbHocTb A+/A-/B+/B-/C+/D+/D-/C- B HenpepbiBHOM LMKne. AHHynuMpoBaHue
6nokupyrowumx curianoB. MoHocTabunbHbLIN pacnpegenuTtens uunuHgpa “A”

B1, of |2 B3, 4 2, B4 B5, 4 | B  B7, 2, B8
v 1A AN/ s W ARSI AR
1 ARIRE 1% sl I3 12 n slal 3 % sl I3 2

1 1 2 3 3 4 5 6 7 8 9 0 1 12

H'-lE\ Xf x\ @ y a0\ b1\ 2 b0\ of\ di\ U o\ o0

w v/ =/ 2\ v/

[ X ] [(e\1][ Y | [B\a3][B\a ][z J[B\s][B\7][B\8 ][ U J[BN&][ V |
H.P./1-2 H.P./3-4 H.P./6-7 H.P./10-11 H.P./2
H.3./2 H.3./4 H.3./3-6-8 H.3./10
1 2 3 4 s & 7 8 1 2 YpaBHeHus

B1=HL *cO*[a1+(y~*d1)]

+

N B3=20"y*[o1+(z*dl)
ol B4 = b
.
B B5=b0*z
] (D) L
B7 =c1* [d1+ (u*c0)]
R ¢l | B8 = d1
¢ B6=d0*u
di
R
D
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C30

YnpaBneHue xogaMmv UMnvHApa ¢ NoMoLLbIO TaiMepa B nocriegoBaTtenbHOCTU A+/A-

KOMMEHTAPUW:

- YnpaBneHve C NOMOLLbI TanWmepa npegycMaTpuBaeT 3adepXKy Hayana Kaxgoro xoda LuvnvHApa,
HECMOTpPS Ha curHan, nogaBaemblii NepeknioyaTenem S.
- Heobxoanmo BbIBpaTh TUN Tanmepa u NCNorb3yeMble KOHTaKTbI.

OUATPAMMbI:

- Anqa 3apepxku paboyero xoga A+ HeOOXOAUMBI:

- Tanmep Tp 11. MNpwu ero Bo3byxaeHUN nepeknoyaTenemMm S NpoucxoauT 3agepkka Bo3OenCTBUS Ha ero
KOHTaKTax.

- H.O. KOHTaKT, 3aMblkaloWniics ANs 3anycka ABWKEHUS LMNUHAPA NO UCTEYEHUN 3a4aHHON 3a0ePXKKN.

- UunuHap octaetca B KOHEYHOM MOMOXEHWM NPU BbIABWKEHUN LUTOKA A0 YCTAHOBKWM MepekrnoyaTens B
NCXOAHOE NOSIoXKEHME.

- Ana 3apepxkn paboyero xoga A- HeoGXxoaUMbI:

- Tanmep Tp 22. lNpu BO30OYKXOEHUN TanMepa nepekrnoyaTteniem S ero KOHTakTbl NPUBOAATCA B UCXOAHOE
MoNoXeHue.
- H.P. KoHTaKT:
- 3aMblKalOLKNNCA cpady Ang 3anycka ABWKEeHUS LMnnuHapa;
- pa3MblKaloLMNCS Noa AENCTBMEM TaliMepa, HECMOTPSI Ha KOMaHAay.
- Tarimep OOMKEH y4MTbiBaTb BpEMSI XO4a U BPEMSI OCTAHOBKM.
- Ans Ha4ana HOBOro UMKNa HeOOXOAMMO YCTaHOBUTL MepeknioYaTesnb B UCXOOHOE MOSIOKEHNE U CHOBA
€ro HaxaTb.

NMPUMEYAHUE:

- [iBa ynpaBneHus C NMOMOLLbIO TalMepoB MOTyT - +
npou3BoaMTbLCA B OAHOW M TOW Xe uenu. Ons

atoro Tpebyetca curHan al  KOHLUEBOro

BblkNloyaTens u gaea Taumepa Tp 11. [ns ICES\ >ﬂ at
noggepXaHns  yCcnoBus  OAMHOYHOrO  LMKNa T_pTH

KOMaHAa OoMmkHa BbITb:

- 3amMeHeHa kHonkon P1; L
- coxpaHeHa B namsaTu, Tak Kak
pacnpegenuTtenb ABNAeTCA MOHOCTaOUIbHbIM.

- Tanmep Tp 11.2 BbINOMAHAET YHKLMIO —
ucknoveHnss ¢ nomowbio  H.3. KoHTakTa Tp11.2
CaMOBTOKMPOBKKN NMOCIE OCTAaHOBKWN B MOJIOXEHWM

A+,
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C30

YnpaBneHue xogaMmv UMnvHApa ¢ NoMoLLbIO TaMepa B nocreaoBaTenbHOCTU A+/A-

1 2 Mepekniovyatens S | |
N i ?
S}J\ Tp):\\—— Katywka Tp 11 . | |

KoHTakT Tp 1 | |
0
KaTtywka B1 1 | |
0
o oA +
Xoabl A / \

H.O./2

2 Nepekntoyatenb S
_l 1
S }_\\ T”>:\‘\ T Karywka Tp 22 | |

KoHTakT Tp ; | |

Karywka B1 1 | | e e ,

Xopabl A / \

H.O./2
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C31

YnpaBneHue xogaMmv UMnvHApa C NOMOLLbLIO TaiMepa B nocriegoBaTenibHOCTU A-/A+

KOMMEHTAPUW:

- Ins ycTaHOBKM UMMMHAPA CO LUTOKOM B BblABUHYTOM MOMOXEHUN B KOHLE paboyero xoga v BblAEPXKKN B
3TOM MOMNOXeHUN HeobxoanMbI CneayoLmne yCrnoBus:

- [MutaHmne cunosown Lenu;

- MNutanue uenu ynpaBneHus;

- OTCyTCTBME CUrHana yrnpaeneHus:;

- CpabaTbiBaHMe anekTpU4eckoro pacnpegenutens.

OUATPAMMbI:

- Ana 3apnepxkn paboyero xoga A- HeobxoauMMbI criedyoLLmMe YCroBus:

- Tanmep Tp 11 nocne BO3OYXOeHUS C MOMOLLLIO MepeknioYaTens S 3agepxvBaeT BO3AENCTBNE HA CBOU
KOHTaKTBbl.
- H.3. KOHTaKT JOoSKeH:
- OcTtaBaTbCsi 3aMKHYTbIM JaXe MpU Hanuuuu curHana ynpasneHus. ATo HeobxoaMmo Ans Toro, YToObI
uunuHap
- 3aHAN NCXOQHOE MOMOXEHNe BO Bpems xoaa A+;
- MOT BbINONHUTL X0 A- ¢ TpebyeMow 3aaepKKoN;
- Umnunagp octaetca B nonoxeHnn A- BCe BPeMS, NMOKa OCTAaeTCA akTMBHOW KOMaHaa.
- [Ansa BbINOMHEHWS HOBOro UMKNa HeobxoOuMO YCTaHOBUTb B WUCXOAHOE MOSOXEHME, a 3aTeM CHOBa
nepekmnioYnTb Nepeknoyartens S.

Ins sagepxkn paboyero xoga A+ HEOOXOAUMBI criedyloLLme YCroBUs:

- Tanmep Tp 22, nonyymB nuTaHWe C nepeknoyatens S, ycTaHaBnMBaeT CBOW KOHTaKTbl B WCXOAHOE
NonoXeHue.
- H.3. KoHTaKT:

- [lo KomaHAbl NO3BOMAET LUMMUHAPY NPUHATL NonoxeHue A+,

- Mpn HannMumu KomaHAbl: HEMEANEHHO pa3MblKaeTcsi NS NO3BOMEHUs BbiNOMHeHMsA paboyero xoga u
CHOBa 3aMblKaeTCs MO MPOLIeCcTBUM BpeMeHu t, ydyuTbiBalolwero Heobxoammoe Bpemst AfS BbIMONHEHUS
Xoda 1 BpeMsi OCTaHOBKU Ha dhase A-.

- Ona BbINOMHEHUS HOBOrO UMKNa HEOOXOAMMO YCTaHOBWUTb B MCXOQHOE MOMOXEeHWe, a 3aTemM CHOoBa
nepekKnioYnTb nepeknoyarerns S. - ‘

NPUMEYAHUE:

lCPx I - a0
- [1Ba ynpaBneHusi BpemeHem MoryT pabotaTe B OOHOM U Tp 111
TOM Xe uenu npu Hanuuum curHana a0 koHua paboyero
xoga v aByx Tarmepos Tp 11.

- [Ona nopaepxaHust yCnoBUSE OOMHOYHOrO  LMKNA

KOMaHaa:
- 3aMmeHsieTcs KHonmkoun Pl - COXpaHAeTCA, TaK KakK
pacnpegenutens E.D. asnsietcs MOHOCTabMMbHbLIM.

- Tanmvep Tpll.2 npegHasHayeH AN BbIKMOYEHUA C
nomouibto H.3. camoyaepxmBaloLerocsi KOHTakTa nocrne
OCTaHOBKM Ha ¢ase A-.
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C31 | YnpaBneHue xogamu UMNMHAPA C NOMOLLLIO TaiMepa B nocnegoBaTenbHocTn A-/A+

5|‘\

2 Mepekntovatensb S

<]

Tp)é\_._ Katywka Tp 11

KoHTakT Tp

KaTywka B1

[e/]

Xoabl

H.3./2

1

2 [lepekntoyvartenb S
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*H

<=

Tp)é\—-— Karywka Tp 22
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KaTtywka B1
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
3NeKTponHeBMaTU4YeCKUMUN NPpUBOAAMMU CAMOZzI
C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C32

YnpaBneHue xogamu uunuHgpa A-/A+ ¢ NOMOLLbIO TanMepa C OCTAaHOBKOM LiunuHapa Bo
BpeMsi NOJIoXXeHnsa A+

KOMMEHTAPWUM:

- OTcuyeT TarMMepa HayMHaAeTCHd, Korga UUNMHAP OOCTUraeT MOMOXEHWUs KOHLA MOMOXUTENbHOro Xoaa,
He3aBMCMMO OT Tuna YyMnpaBfeHusi - MOoMNyaBTOMAaTMYeCcKoro (OAMHOYHBIA LMKM) UM aBTOMaTU4ECKOro
(HenpepbIBHbIN LNKIT).

- N3-3a MOHOCTaBMNBHOCTM 3MEKTPUYECKOro pacnpefenuTens Tanmep BbINOMHSET CBOK (OYHKUMIO C
nomotubto H.3. koHTakTa ¢ nornveckon dpyHkumnen «HET» B cxeme ¢ caMmoBIIOKMPOBKONA:

- komaHabl HU: ana nonyasToMaTtmyeckoro umkna B 06omx ycnoBmsix Hadana umkna;

- Ha KaTywke B1: ona HenpepbIBHOMO LuKIa.

CXEMbI:
B oAMHOYHOM UMKIe 6e3 3aWunTbl B Havarne uukna:
- MapannenbHo Mexgy ABYMSl KaTyllkaMu KOHTakT Tp aHHynupyeT camoGnokupoBky curHana HLU, ot

KOTOpOro 3asucut B1.
YpaBHeHue uenu

X=Bl=HI[+Xx-Tp

MOXET ObITb HAaNMCaHO 1 peanM3oBaHO APYrMM CNocoBoM, C AOMONMHUTENBHON LEenbio:

X=HI+x-Tp Bl=x
B OAMHOYHOM LuUuKIe C 38LI.WITOI7I B Ha4vane uukna:

- DenctBne koHTakTa Tp Takoe Xe, Kak B npeablayLieM criyyae.
- Mpepnaraemas cxema, Bblpaxkaemas CreyoLnM ypaBHEHNEM:

X =Bl=HI]-a0+x T_p MOXeT BbITb peanuaoBaHa:
- C ABYMSl OTAElNbHbIMU LEnsAMU: X =HII + X-T_p N 1 2 3
Bl=x-a0

- npu nepemeHe mectamu a0 u Tp npu ycnoBum ux HLI.H
YCTaHOBKM B KOHLe MapannenbHOro CoeaMHEHUs!, Kak
nokasaHo Ha WNnCTpaLun psaom.

B HenpepbIBHOM UMKIe:!

- Kak ckasaHO B KOMMeHTapuu, addekT Tanmmepa
AOIKEH 3aTparMBaTtb TONbKO CaMOBNOKUPOBKY KaTyLLKW

B1, Tak Kak UMEHHO C Hee CHUMaeTcs Bo3OyxaeHue B Tp )é\_" a0
KaXXOOM LMKNe Ans BbiNoNHeHus obpaTHOro xoda nocne
OCTaHOBKM Ha hase A+.

- ABTOMaTMYecKMA pexum uUukna onpegensieTcs
CoXpaHeHHbIM B namsatM curHanom HLU, nogatowmm
nutaHve Bl npu Kaxaom 3amblkaHuMM KoHTakTa aol

nocre OCTaHOBKM Ha hase A-. E(j l B/ | NTP 11|
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C32 YnpaBneHue xogamu uunuHgpa A-/A+ ¢ NOMOLLbIO TanMepa C OCTAaHOBKOM LiunuHapa Bo
BpeMsi NOJIoXXeHnsa A+

B oanHo4YHOM UuMKne

bes 3awuTbI B1, Ll 2 By 4 2
B Havane vaa |14 vaa 1| A
LMKna 1% slqf I3 1 slq| T3
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H.P.J2 H.3.2 " H.P.J2 H.3.2

B HenpepbIBHOM LUKNe
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B1-Y

KLlH a0 —\ —=Tp

TP11
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B =T = T~ T = B
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N3yyeHne NpUHLUNOB NOCTPOEHUA U
cnocoboB ynpaBreHus
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C NOMOLWbI perieMHO-KOHTaKTHbIX CXeM ]

C33

MpuHyauTenbHOe ynpaBneHne UMIMHAPOM ABYMSA pyKamu

KOMMEHTAPUW:

- [aHHOEe npeaoxpaHNTenbHOE MPUCMNOCOONEeHME BbIHYKOAET onepatopa TakMX CTaHKOB KakK MMIbOTMHA,
npecc 1 T.M. MPOU3BOANTL UX BKIOYEHUE, UCMONb3yst 00e pyKU C MOMOLLbI ABYX KHOMOK, PacrofIOXKEHHbIX
Ha onpeaeneHHOM PacCTOsiHAM ApYr OT Apyra.

- Bpems mexagy OByMSs HaXaTUsiMW OFPaHUYEHO OONSMM CeKyHAbl AN npegoTBpalleHUss BO3MOXHOCTU
0CBOBOXAEHNSI OOHOW PYKW.

- Tak kak 9TO npegoxpaHuTenbHoe npucnocobneHne MoxeT ObiTb MCNONb30BaHO Ha Bcex paboumx dasax,
LUMNMHAP nonyyaeT NMTaHue OT MOHOCTabMNbHOro ANEKTPUYECKOro pacnpeaenurens.

- [Mpn BKMAYEHUN UMKNA OMNepaTop [OOSDKEH YAEPXMBATb KHOMKM HaXaTbiMW, B MNPOTUBHOM Cry4vae
Npon3onaeT HeMearneHHbI BO3BpaT LunuHapa.

CXEMA:

- MNpyHUMN gencTBmA NpeaoXpaHUTEnbHOro NPUCNocobreHnss OCHOBaH Ha nocregoBaTeNlbHOM COEAMHEHUM
Tpex KoHTakToB uenu Ne 4:

- AByx H.P. KOHTaKTOB KHOMOK ynpaBneHus, BOCNpPOn3BeaeHHbIX pene X n'Y;

- H.3. koHTakTa Tanmepa ¢ achdekTom 3aaepKku pasMblKaHUS.

- Ota rpynna KoOHTaKTOB BCTaBneHa B Uenb B1l, coeanHeHHyo napannensHo ¢ pere Z.

- MMpn nNpaBUNBHOM  HaXaTUM Ha KHOMKW YMNpaBfeHus, 3amyck LMKIa NPOUCXOAUT OAHOBPEMEHHO C
pa3mblkaHuem H.3. koHTakTa z. 3TO MCKMOYaeT nuTaHve TavMepa W, Takum obpas3om, NMOAAEepXKMBAET B
3aMKHYTOM cocTosiHuM H.3. koHTakT Tp uenu Ne4.

- Ecnu xe HaxaTusa npousBoaaTCAa C HapylleHMeM 3a[aHHOro MHTepsana, npu pasmbikaHum H.3. koHTakTa
Tp cpabaTtbiBaeT TanmMep, UCkItoYasa nutaHne Bl un Z.

- I'IpM ﬂpaBI/IﬂbHOVI nogadye cepun KomaHg, nogada nnutaHua un cHeT Taﬁmepa Ha4YMHaAKOTCS C HaXaTuUs O4HOMN
M3 KHOMOK W 3aKaH4uBalkTCA MNpPpU BTOPOM HaXaTuwu. Onepau,vm NOBTOPAKOTCA NPU KaXXaoM UUKe W«
npepbiBarOTCA C Ha4arom uukna.
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C33

MpuHyauTenbHOe ynpaBneHne UMIMHAPOM ABYMSA pyKamu
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