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Llenb pabotbl: M3yuntb KOHCTPYKUMIO, HAa3Ha4YeHue, NpuHUmMn pabo-
Tbl U CXEMbl BKJIOUEHUS 3MIEKTPONHEBMATUUECKMX pacnpeaenvtenein u snek-
TPOMarHWTHbIX perne.

KpaTtkas Teopwusa: [HeBMaTM4yeckMe pacnpeaenvTenn u KianaHbl
npegHasHayeHbl AN U3MEHEHUS HarnpaBfeHusi NOToKa CKaToro Bo3ayXxa.
DnekTponHeBMaTUUECKMIA pacnpeaenuTenb (knanaH) — 3To KOMBUHaUus ABYX
OCHOBHbIX (DYHKUMOHASbHbIX Y3/10B: COMEHOMA (3NEKTPOMArHWT) C CepAeYHM-
KOM (SIKOpEM) M HenocpeacTBEHHO pacnpeaenutens (knanaH) B KOTOPOM YyC-
TaHOB/IEH 30/1I0THUK MAM MOpLUEHb, YTOObI M3MEHSATb HanpaeneHWe MoToKa
OKaToro BO3Ayxa.

Korga Ha KaTylLKy conieHouaa nodaéTcsl MUTaHue, MarHUTHbIN cepaey-
HWK BTSIrMBAETCSsl, Bbi3blBasi NepeMeLleHme 30/10THUKA U MepeKIioYeHne pac-
npepenutens (knanaHa).

PaznuualoT anekTponHeBMaTUYeCKUe pacnpefenqTenn C 3neKTpude-
CKMM  (3N1EKTPOMAarHWTHLIM) YNpaBNeHWEM W C  3M1EKTPONHEBMATUYECKUM
ynpaBreHneM.

B pacnpepenutensix (knanaHax) C 31eKTPUYECKUM  yrpaBsieHWeM 30-
NOTHMK (MOpLUEHb) MEXaAHWYECKW CBsA3aH C CEpAEYHMKOM 3MIeKTpOMarHuTa

(puc.1).
B kopnyc 7 3anpeccoBaHa

5 6 7 BTYNKa 6, BHYTPU KOTOPOW Haxo-
_\ \ A| [,/] AUTCS cepaeyHVK 5 U sikopb 4,
“1  onHOBpeMeHHO ABNSIOLLMICS

nopwHeM. ConeHoug (3nekTpo-

M MPUXKMMAETCA K KOprycy npw-
XXWUMHOI raikon 1. Mpu Heobxo-
_iI// [IMMOCTW, CONEHOMA MOXET ObiTb
1 Vs 3aMEeHEH Ha [pyroii.
/_I70J J I B ucxoaHoM  cocTosiHWM
2 3/ 4 KaHan A coeavHEH C KaHanom R,
Puc. 1. KoHCTpyKUMst knanaHa C 3nek-  a kaHan P nepexpbiT. Mpu noga-
TPUHECKNM YNPaB/IEHNEM. Ue HanpshKeHWs Ha KOHTaKThl 3
coneHomnaa SIKopb MpUTArMBaeTcs
K cepaeyHuKy. Mpu 3TOM OkaTbIli BO34yX NOCTyNaeT 13 kaHana P B kaHan A, a
kaHan R nepekpbiBaeTcst. Mpy CHATUM HaNpsbkeHus, nog AeUCTBUEM NPYXu-
Hbl, CEpAEYHMK BO3BPALLAETCS B UCXOAHYIO MO3MLMIO (MOHOCTabWIbHbIN pac-
npeaenuTenb).
B pacnpepenutensix C 3neKTpOrHEBMaTUYECKUM YrpaBlneHUWEM B KOp-
nyce pacnpefenvTenss UMeeTcs [OMOSHUTENbHLIA ynpaBnsowmii kaHan 3,
CBSA3aHHbIV C KaHaNoM roaBoaa oxaToro Bo3ayxa P (puc. 2).

% MarHWT) 2 OAEBAEeTCs Ha BTYJSIKY




Mp1 noaaye HanpsXkeHus
Ha KOHTaKThbl cofieHomaa SKopb 1
NPUTAMMBAETCA K CEPAEYHUKY M
OTKpbIBAeT yMpaBAsloWmMin  Ka-
Han. Mpu 3TOM OXaTbli BO3MAyX
BO3JENCTBYET Ha MOpLIEHb 30-
NOTHMKA U NEepeMelLlaeT ero B
APYrylo Mo3uuUMIO, Bbi3blBasi TEM
CaMbIM MEPEKOMMYTaLIMIO KaHa-

Puc. 2. KOHCTpyKumMa KnanaHa ¢ anek-
TPOMHEBMATMUYECKUM YrpaB/ieHNeM NoB.

Pacnpepenutenn c anek-
TPOMHEBMATUYECKMM yMpPaBfiEHNEM, pacCyMTaHHble Ha 6onblune pacxoapl
BO34yXa, MOMyT COCTaBAATbLCA U3 ABYX/TPEX pacrnpeaenuTeneil: 0CHOBHOro, C
NMHEBMATUYECKUM YMpPaB/ieHWEM, U ynpaBnstowmx (MUAOTHBIX), C 3N1eKTpuye-
CKMM YNpaB/iEHNEM, NMPUCOEANHEHHBIX KO BXOAaM YMpaBfieHus.

[na ynpaBneHus 3neKTPONMHEBMATUYECKUMU pacrnpefevTensiMm He-
06X0AMMO 3HaTb OCHOBHblE MapaMeTpbl CONEHOMAOB — HOMWHANbHOE Hanps-
XeHne 1 notpebnsieMyio MOLWHOCTb. KOMNaHWM-Npou3BoaMTENM MHEBMATUKM
BbIMYCKAIOT LUMPOKUI CMEKTP CONNEHOMAOB C PasfiMYHbIMM NapameTpamu. Ha-
npumep, komnaHus «Camozzi» BbIMNyCKAET CONMEHOUAbI C HOMWHASMIbHBIM Ha-
NpsbXeHWEM nepemMeHHoro Toka 24B, 48B, 110B, 230B, 380B 1 HOMWHaNbHbIM
Hanps>keHWEM MOCTOSIHHOrO Toka — 6B, 12B, 24B, 48B, 110B. Ocoboro BHu-
MaHus 3acnyusaeTt coneHona mogenu G90. OH obecneunBaeT BO3MOXHOCTb
UMMYNbCHOrO ynpaBfieHns KnanaHoM. [1oCcTaTOuHO KOPOTKOro mmnynbca — 20
MC, AN TOro, YTobbl 3aMOpHbIi 371EMEHT cpaboTan M OcTasics B 3TOM MoJo-
XXeHun. [lns Bo3BpaTa €ro B MCXOAHOE MOJIOXeHMe Heobxoamma nogaya Ko-
POTKOrO «OTMYCKAIOLEro» MMMysbca Mo OTAENbHOMY BXxoAdy. TakuMm 06pasoM,
3TOT COSIeHOMA, MO3BOMSIET M3MEHUTb MPUHLMMN paboTbl KnanaHa C MOHOCTa-
6UNbHOrO Ha BUCTabUNbHBIN.

[na perynnupoBKkK B MpoLecce Hanaaku NMHEBMOMpMBOAA pacrnpenenu-
TEM OCHALLAKTCS PYYHbIM AybnupoBaHMeEM, T.e. BO3MOXHOCTbIO nepemelle-
HUS 30/10THUKA Bpy4Hyto (Kak npaBwio, C MOMOLLbIO OTBEPTKK). BapuaHTbl
YCNOBHbIX rpadunyecknx 0603HaYEHNU SNEKTPONHEBMATUYECKUX pacnpenesu-
Teneil ¢ pa3NMYHbIMKA BUAAMW YNPaBIEHUS NPUBELEHbI HA PUCYHKE 3.
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Puc. 3. YcnoBHbie rpadamqecme 0603Ha4yeHus nHeBMopacnpeAenMTeneﬁ:

Q) C 3NeKTPUYECKUM ynpasrieHneM; 6) C aNeKTPUYECKUM ynpaBneHUeM C pyu-

HbIM Ay6NMPOBaHUEM; B) C 3/1EKTPONMHEBMATUYECKUM YNPaB/IEHUEM C PYYHbIM
[ybnmpoBaHuem.
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Ocobbli BMA MHEBMOpACNpeaenuTenen C 3eKTPOoyrnpaBieHNeM Co-
CTaBNSAOT NHEBMOOCTPOBA (puc. 4).

MHEBMOOCTPOB MpeacTaBnseT coboi
HECKO/IbKO  pacrpefenuTene, YCTaHOBJIEH-
HblX Ha OAHOM COCTABHOM MNUTE, WUMEOLLEN
06K KaHan noaBoAa COKaToro Bo3ayxa AfNst
BCEX pacnpeaenvTtenen u Aea obwmx kaHana
Bbixsiona. Npu HeobXoAMMOCTU, MOXHO KOM-
6MHMpoBaTb OTAENbHblIE NIUTHI TakMM o0bpa-
30M, u4Tobbl pacnpegenvTenu pabotanu Ha
pasHbIX AaBneHusix. KOHTakTbl 3nekTpomar-
HWUTOB OBBLEAVHSAIOTCA B OAWMH OBLUMIA pasbeéM
M Npy NoMoLLmn Kabens noakIoyYalTCs K Mo-
Aynto ynpaeneHus. NMpuUMeHeHne NHeBMOOCT-
pOBOB MO3BOJIIET YMEHbLWMUTb KOIMYECTBO
TpybonpoBoaoB (M COOTBETCTBEHHO MOTEPb

- [AB/IEHNS) U INEKTPUHECKMX NMPOBOAOB M 06-
gl‘:ig géHno:ZBm?JocITrﬁ’C)cBlzlccTegSS NerynTb MOHTaX. M306paKEHHbIN Ha puc.4
N NEKTponH egBMaTW-I ackix MHEBMOOCTPOB  KOMMaHMy «Camozzi», cob-
pacnpeaenuTenei paHHbIM Ha ocHoBe Plug-In cuctemsl ans

3MeKTPOMHEBMATUYECKMX — pacnpeaennTenen,

Mo3BOSISIET 06BEANHUTD B OAWH KOHCTPYKTUB-
HbI MOAy/b A0 22 pacnpeaenuteneid, paboTaloLmxX C UCMOJIb30BaHUEM 3-X U
6onee pa3nnyHbIX HOMMHANOB AaBIEHUS.

Mopaya Hanpsp>keHWs Ha CofleHoua pacrnpefenuTens OCyLecTBSeTCs
HanpsIMyl0 OT UCTOYHMKA NUTaHWS NPU MOMOLLM 3MIEKTPUYECKOro Nepektoya-
Tens (KHOMKW uUnu Tymbnepa) Uin Yepes KOHTaKTbl 3/IEKTPOMarHUTHOroO pene
(puc. 5).

PaboTa aneKTpOMarHUTHbIX pene OCHOBaHa Ha WCMOJb30BaHWUM 3MeK-
TPOMarHWTHbIX CWJI, BO3HMKAKOLMX B METAS/IMYECKOM CEpAEYHUKE NMPpU Mpo-
XOXAEHUM TOKa MO BUTKAM €ro KaTywku - 4. [leTanu pene MOHTUPYIOTCS Ha
OCHOBaHWM W 3aKpbIBAKOTCS KPbIWKON. Hag cepaeyYHMKOM 37EeKTPOMarHUToM
YCTQHOBNEH MOABWXHBIN SIKOpb (NacTMHA) - 5 C OAHWUM MM HECKOSIbKUMMU
KOHTaKkTaMu. HanpoTMB HMX HaxoAsTCS COOTBETCTBYHOLIME MapHble HEnoa-
BWXXHbIE KOHTaKTbI.

B MCXOAHOM NOMOXEHWUWN SKOPb YAEPXKMUBAETCS NPY>XMHOW. Mpy nogave
HanpsHKeHUs1 3NEKTPOMarHUT NPUTATMBAET SIKOPb, NpeoaosieBast eé€ ycunue, un
3aMbIKaET WM pa3MblKaeT KOHTaKTbl B 3aBMCMMOCTM OT KOHCTPYKUMWM pene.
Mocne OTKMIOYEHUS HAMPSXKEHWUS MPYXMHA BO3BpALLAET SKOpb B MCXOAHOE
nonoxexue. B HekoTopble MoAenu, MOryT ObiTb BCTPOEHbI 3NEKTPOHHbIE 3ne-
MEHTbI. 3TO PE3UCTOP, NMOAKIIIOYEHHBIN K 0BMOTKE KaTyluku Anist 6onee YéTko-




ro cpabatbiBaHus pene, unn (1) KoH-
AEHCaTop, napasne/bHblii KOHTaKTaM
AN CHDKEHWSI UCKPEHMS! U MOMEX.
YnpaBnsieMasi Lenb C Harpys-
KOW — 2 3NeKTPUYECKM HUKAK He CBSl-
3aHa c ynpaensioweit (kHomka — 3),
6onee TOro B YMpaBNsieMoOW Lenw
EN BE/IMUYMHA TOKA MOXET BbITb HAMHOrO
3" b-A— Gonblue uyeM B ynpaBnswoowen. To
Puc. 5. BOYEHME 3MEKTPUUECKON ecTb pene, Mo CyTW, BbINOMHAET pPosib

Harpysku 4epes KOHTaKTbl 3M1€KTPO- yeynyrens Toka, HAMpsHKeHWs Wan
MarHUTHOro pene: N
1-pene; 2-Harpyska; 3-KHOMKa; MOLLHOCTM B 3/1EKTPUYECKON LIEMnM.

4-KkaTyLKa C CepAeYHNKOM; 5-Kopb DNeKTpoMarHuUTHbIe pene,

6narogapst NIPOCTOMY MPUHUMMY Aeld-
CTBMSI M BbICOKOW HaAEXKHOCTW, MOMYYWUIM CaMOe LUMPOKOE MpUMEHEHWE B
cucTeMax aBTOMaTMKM M B CXeMax 3aliMTbl 3MeKTPOycTaHOBOK. Mo cnocoby
yrpaB/ieHVs1 31EKTPOMarHUTHbIE pefie AensTCa Ha perne NOCTOSHHOMO U nepe-
MEHHOro ToKa. Pene NOCTOSIHHOrO ToKa AENSATCS Ha HEUTpasibHble U Nonspu-
30BaHHble. HelTpasibHble perie 0AMHaKOBO pearvpyroT Ha MOCTOSIHHbIN TOK
060Mx HamnpaBneHuii, NpoTeKaloLMi1 No ero 0bMOTKe, a NOJSPU30BaHHbIE pe-
Ne pearvpyoT Ha NONSIPHOCTb YNpaBSOLWEro CUrHana.

PasnunyaloT cnegytowme OCHOBHbIE XapaKTEPUCTUKM perne.

1. BennuuHa cpabaTtbiBaHUA XCp pene — 3HaueHue napamMeTpa BXOAHOM
BEMMYUMHBI (TOKA WM HaMpsHKEHNs), NpyU KOTOPOI pene BKJoYaeTcs. B Heko-
TOpbIX MOAensix pene BenuuMHa cpabaTbiBaHWS MOXET perynmpoBaTbcs. Be-
nnunHa cpabaTbiBaHUs, HA KOTOPYIO OTPeryivpoBaHO pene, HasblBAeTcs ycC-
TaBKOWA.

2. MowHocTb cpabatbiBaHust Pcp pene — MMHUManbHas MOLWHOCTb, KO-
TOpYH0 HeobXxoauMO MOABECTM K BOCMPUHMMAIOLLEMY OpraHy Ans nepesoja
€ro 13 COCTOsIHMS NOKOosi B paboyee COCTOsIHME.

3. YnpaBnsieMasi MOLHOCTb Pynp — MOLLHOCTb, KOTOPOM YnpaBnsiioT
KOMMyTVpYtOLLME OpraHbl pefie B Mpouecce nepeksodeHun. Mo MoLHOCTH
ynpaBneHnsl pasnnyatoT pene uenei Manoi MowHocTu (ao 25 BT), pene ue-
nen cpeaHent MowHoctn (Ao 100 BT) u pene uenein NOBbILEHHOW MOLLHOCTU
(cBbiwe 100 BT), KOTOpbIE OTHOCSATCS K CU/TOBbIM pesie U Ha3blBaloTCS KOHTaK-
TOopamu.

4. Bpemsi cpabaTbiBaHUs tCcp pene — NPOMEeXYTOK BPEMEHWU OT Mofayu
Ha BXOA pefie curHana Xcp [0 Hadyasia BO3AEWCTBUSI Ha YMpaBisieMyto LieMb.
Mo BpeMeHW cpabaTbiBaHWs PasfMYaloT HOPMasibHble, BbICTPOAENCTBYIOLLME,
3aMeaneHHble pene u pene BpemeHu. O6bIYHO AN HOpMasnbHbIX pene tcp =
50...150 Mc, ansa 6bicTpoaencTBytolmX pene tcp ao 1 mc.




YcnoBHoe rpacduueckoe 0603HayYeHMEe pene Ha 3MEKTPUYECKUX U
MHEBMO3/IEKTPUYECKUX CXEMaX NPUBEAEHO Ha puC. 6.

2neKTpoMarHUTHoe pene

| J ,_‘J UMeeT ofHy pabouyto 06MoTKy (K1)

fb ¥, WU OOMH WM HECKOSIbKO KOHTaKTOB

PoPuiain Ui St (K1.1 - K1.3). KoHTakTbl ObiBatoT
K1 K1.1 |K1.2 K1.3 R

I HOpMasibHO-pa3oMkHyThle  (K1.1),

HopMasnb-HO-3aMKHyTble (K1.2) w

D e homeos abiiecios 00 mapue (K13, rpcucaanmoue

KOHTaKTbl MoKasaHbl B MCXOOHOM CO- co6oit KOMBUHALWIO HOPManbHO-pa-

CTOsiHMW. CTpenkamMu Moka3aHo Ha- 3OMKHyTOro 1 HOpMasbHO-3aM-

rnpaB/ieHne NepexksIloYeHns Npyu Noaave  KHYTOrO KOHTaKTOB.

HanpsXeHWs ynpasneHust. Ecnv Ha pabouyio 06MOTKY

pene nogaTb HanpsXeHwe, TO HOp-
MasibHO-Pa30MKHYTbI KOHTaKT 3aMbIKaeTcsl, HOPMasibHO-3aMKHYTbI — pa3Mbl-
KaeTcs, MapHbIi — NepekioyaeTcs.

Ha anekTpuyeckoil cxeMe KOHTaKTbl pefie M306paxatoTcst B UCXOLHOM
cocTosiHuu (T.€. Korga Ha pabouyto 06MOTKY pene HanpsXeHue He Nofaércs).

OueHb YacTo B peneliHbiX CXEMax MCMOsb3yeTcs T.H. DYHKLMS «camo-
610KMPOBKM» (MNKN «caMmoyaepXxaHus»). PaccMoTpuM 3Ty dYHKUMIO Ha npu-
Mepe 3NEKTPUUECKOI CXEMbI, MPUBEAEHHON Ha puC. 7.

Mpn HaxaTum kHomkn «[yck» (c
+n HOPMasibHO-PA30MKHYTbIM  KOHTakToM) eé
KOHTaKT 3aMblkaeTcsl, U Yepe3 pabouyto 06-
Myck K12 MOTKY pene K1 npoxoaut Tok no uernun: +Un
— «[Myck» — «Cton» — K1 — o6wuit npoBoa,.
K11 Mpn 3TOM KOHTaKThl pene K1.1 n K1.2 3ambl-
CTon KaloTCS.
K1 .
KoHTakt K1.1 BKOYEH napansesnbHo
X KHorke «[lyck», MO3TOMY MNpu OTMyCKaHUu
KHOMKKM (KOoraa e€ KOHTAKT Pa30MKHETCS) TOK
Puc. 7. Peanusaums GyHKUMWM  Bcé paBHO ByaeT MpoxoauTb Yepes pabouyto
«CaMOBIOKVPOBKYL>. o6MOTKy pene mo uenu: +Un — Ki.1 -
«Cton» — K1 — obwwmit npoeoa. T.e. camo
yaepxvBaeTt cebsl Bo BKJIIOYEHHOM COCTOSIHMM CBOMM KoHTakToM K1.1. OTtcto-
[ia W Ha3BaHMe — CXeMa «CaMOYAEPXAHUS» U «CaMOBIOKUPOBKN».

Mpun 3aMblkaHuUK KoHTakTa K1.2 TOK NpoxXoauT Yepes 3/1eKTpoMarHiT Y
pacnpepenutens P1 no uenu: +Un — K1.2 — Y — 06wuit nposoa. Mpu 3ToM
pacnpeaenuTenb, YNpaBnsieMblii 31eKTpoOMarHMTOM, NEPEKOYAETCS U3 OHOM
no3uumnn B ApYyryto.




Mpn HaxaTnm KHomnkn «Cton» (C HOPMasibHO-3aMKHYTbIM KOHTaKTOM)
€€ KOHTaKT pa3MblKaeTcs, uenb Ans NPOXOXAEHMS Toka yepe3 pabouyto 06-
MOTKY pene K1 pa3pbiBaeTcs, KoHTakTbl K1.1 n K1.2 pa3mbikatotcsa. CooTBeT-
CTBEHHO, MpeKpaLlaeTcs NPOXOXAEHNE TOKa Yepes snekTpoMariut Y1,

CornacHo IOCT 2.701-84, ans wn3genus, B COCTaB KOTOPOro BXOAAT
3MEMEHTbl pa3HblX BMAOB (HampuMep, MHEBMATU4YECKME W 3NeKTpUYeckue
KOMMOHEHTbI), pa3pabaTbiBalOT HECKOSbKO CXeM COOTBETCTBYIOLWMX BWAOB
OHOro TWMa, HanpuMmep, CXema 3MeKTpuyeckas NpuHUMNUanbHas U cxema
nMHeBMaTUYeCcKas NpUHUMNUanbHas UM oaHy KOMOMHWMPOBAHHYIO CXeMy, Co-
[EepXKaLLylo 3NeMeHTbl U CBA3M pa3HblX BUAOB — CXeMa 3MeKTpornHeBMaTuye-
ckas (MM MHEBMO3/IEKTPUYECKas).

dneMeHTbl (YCTPOMCTBA, (hyHKLUMOHA/bHBIE TPYMMbl) U CBA3WU KaXAoro
BMAa (aneKTpuyeckme n nHeBMaTUYeCKne) n3obpaXkaloT Ha CXeMe No npasu-
NaM, YCTaHOBMIEHHBIM A1 COOTBETCTBYIOLUMX BUAOB CXEM AAHHOro TUna.

DneMeHTaM OHOro BMAa CXEM Ha CXeMe NPUCBauBaloT MO3WLMOHHbIE
0603HaueHnsi, CKBO3Hble B Mpeaenax cxembl. [ns pasnuuvs OAMHAKOBOIro
HanucaHusa nx cnefyet NoAYepkMBaThb, HauMHas C N1EMEHTOB, OTHOCSLUMXCS
KO BTOPOW MO BUAY CXEME, YKa3aHHOM B HaMMeHOBaHMW. 3TW NpaBuna cneay-
€T BbIMOJHATb /15 YCTPOUCTB M (PYHKUMOHaNbHbIX rpynn. Hanpvmep, cxema
3/1EKTPOMNHEBMATUYECKas NMPUHUMNMANbHas - OAHOM YepToi Ans NHeBMaTUYe-
CKMX 311eMEHTOB (YCTPOWCTB, (yHKUMOHAMbHLIX Fpynmn).

YcnosHble rpaduyeckme 0603HauYeHMS HEKOTOPbIX 3NEKTPUYHECKUX
KOMMOHEHTOB MnpuBedeHbl Ha puc. 8. BykBeHHble 0603HauYeHus, Takxe Kak u
AN MHEBMATUYECKUX KOMMOHEHTOB, [OSDKHbl pacrnonaraTbCd CBEpPXy Win
CnpaBsa OT 3/1eMeHTa.
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Puc. 8. YcnosHble rpaduyeckne 0603HaUYEHUS HEKOTOPbIX 31EKTPUYECKUX
3/1EMEHTOB:

Al — anekTpuueckuit 6nok (Moaynb, (PyHKLMOHaNbHOE YCTpPOMCTBO); SB1 —
KHoMKa ¢ dukcaumein; SB2 — kHonka 6e3 dukcaummn; * — obwmin nposoa (He
UMEET BYKBEHHOMO 0OO03HAYEHNS], KaK MPaBmio K HEMY MO4K/IIOYAETCS OTpU-
LATE/IbHBIA ITOJTIOC UCTOYHIKE ITUTAHMUS).




Mopsafok BbiNO/HEHUS paboTbl.

1. CobepuTte Ha neBoV NOMOBMHE HABOPHOIO NOJS CTEHAA M NPOBEPb-
Te paboToCnoco6HOCTb NPMBOAA C MPAMbIM YNpaBIeHUEM MOHOCTAbWSIbHBIM
pacnpefenuTeneM OT OAHOM KHOMKM C duKcaumen. Mcnonbayetcs HopManb-
HO-Pa30MKHYTbIA KOHTAKT KHOMKW. [pWM HaXaTUM KHOMKM LWITOK LUMAUHAPA
[I0/DKEH BbIABUraThCA, NPU MOBTOPHOM HAXATUM — BTATMBATLCS. DNEKTPOn-
HEBMaTMYecKasi Cxema npvBoda npueeaeHa Ha puc. 11.
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Puc. 11. 3nekTponHeBMATMYECKast CXeMa NPMBOAA C NPsIMbIM YNpaB/EHNEM
MOHOCTabu/bHBIM pacnpeaenuTeNieM OT OAHOM KHOMKK C hUKCaLmnen:

Al — 650K nnTaHus; SB1 — kHonka ¢ ¢ukcaumeir; YAL — anekTpoMarHuT pac-
npeaenvrens.

2. [opaboTaitiTe, cobepute Ha neBOM MOSIOBUHE HABGOPHOro noss
CTeHAa M npoBepbTe PaboTOCNOCOGHOCTL MPMBOAA C MPSIMbIM YNpaBieHWeM
6MCTabUNbHBIM PAacNpeaenMTeneM oT OAHOW KHOMKK C dukcaumen. Ucnonbay-
€TCA NEePEKOYAIOLLMIA KOHTAKT KHOMKK. MpW HaXXaTUKM KHOMKW LUTOK LMSIMHA-
pa JO/MKEH BbIABUIaTbCS, NPU NOBTOPHOM HaXaTuM — BTArMBaTbCs. 3aroToBka
3/1EKTPOMHEBMATUYECKON CXeMbl MPUBOAA NpUBEAEHA Ha puc. 12.

3. CobepwTe Ha NeBOI MOOBMHE HABOPHOIro MOMSt CTEHAA U NMPOBEPb-
Te paboToCnocobHOCTb NPUBOAA C HENPSIMBIM YNPAB/IEHNEM MOHOCTAbU/IbHBLIM
pacrpenenuTeneM NoCPeACcTBOM 3/1EKTPOMarHUTHOMO pefie 0T OAHOM KHOMKM C
vkcaumeil. Ucnonb3yloTcs HOPMabHO-PAa3OMKHYThIE KOHTAKTbl KHOMKW U
pene. MNpu HaaTUM KHOMKM LUTOK UMAMHAPA AO/MKEH BbIABUIaTLCS, MpU Mo-
BTOPHOM Ha)XaTuu — BTAMMBaTbCS. DNEKTPOMHEBMaTMUECKasl CXeMa MpUBOAA
npuBeseHa Ha puc. 13.

4. [opaboTaiite, cobepnTe Ha HAaBOPHOM Mofie CTeHAa U NpoBepbTe
paboTOCNOCO6HOCTb 2-X BapMaHTOB MPUBOAA C HENPSIMbIM yNpaBieHWeM bumc-
TabusbHbIM pacnpesenvTenieM oT OAHOM KHOMKM ¢ dmkcauueid. B nepsoM Ba-
pUaHTe UCNONb3YMTE NEPEKOYAIOLLMI KOHTAKT KHOMKU U 2 pene C HopManb-



HO-pa30OMKHYTbIMW KOHTakTamMu. Bo BTOpoM BapuvaHTe — HOPMasbHO-
Pa30OMKHYTbIN KOHTAKT KHOMKWM WU OAHO pene C NepeksiioHatolMM KOHTAKTOM.
Mpn HaXXaTUM KHOMKW LUTOK LWIMHAPA AO/DKEH BbIABUraTbCs, NMpyU NMOBTOPHOM
HaXXaTUM — BTATMBATBLCA. 3aroTOBKM 3/IEKTPONMHEBMATMYECKMX CXEM MPMBOAA
npvseaeHbl Ha puc. 14 un 15.
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Puc. 12. 3nekTponHeBMaTMYecKkast CXeMa NpuBoAa C NpsMbIM YNpaBeHNEM
6UCTabUNbHBIM PAcnpeaenmTeNeM OT OJIHOM KHOMKK C hUKcaLuen:

Al — 650k nuTaHus; SB1 — kHonka ¢ dukcaumeir; YA1, YA2 — aneKkTpoMarHu-
Tbl pacnpeaenurens.
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Puc. 13. dneKkTponHeBMaTUYeckas Cxema NpuBOAa C HEMPSAMbLIM YNpaB/ieHu-
€M MOHOCTabWNbHbIM PacnpeneuTeNeM OT OIHOM KHOMKM C uKcaLmeit:
Al — 610k nuTaHusi; SB1 — kHomka ¢ dmkcaumen; K1 — anekTpoMarHUTHoe
pene; K1.1 — koHTakT pene K1; YAl — anekTpoMarHuT pacnpegenuTens.

- HA NHE8MOCMmeHOe No ycaosusim mexnuKku be3onacrocmu He 6bl8e0eHbl KOHMAKIMbL
Hanpsiicenus 220B, nosmomy emecmo He2o maxoice HeoOXo0UuMo UCHONb308AMb HA-
npsiicenue 24B.
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Puc. 14. 3neKTponHEBMaTUYECKAs CXeMa NPUBOAA C HEMPSIMbIM YNpaBieHu-
eM 6ucTabunbHbIM pacnpeaenuTeneM OT OAHOM KHOMKW C dukcaumeil. Uc-
MoNb3yeTcs NepPEeK/oYalolMii KOHTAKT KHOMKWM W 2 pefie C HOpManbHO-
Pa30OMKHYTbIMWU KOHTAKTaMMU.

Al — 6nok nutanust; K1, K2 — anektpomMariutHoe pene; K1.1 — KOHTaKkT pene
K1, K2.1 — koHTakT pene K2; SB1 — kHonka ¢ chKcauMeM YA1, YA2 — anek-
TPOMarHuTbl pacnpeaenuTens.

- Ha nHeeMOCmeHOe O YCA0BUM MEXHUKU 6E30NACHOCMU He 6b16e0eHbl KOHMAKMbL
nanpsicenusi 220B, nosmomy emecmo He2o maxce HEOOX0OUMO UCHONBb306aMb HA-
npsiicenue 24B.

3apaHusa ANs CaMOCTOSITE/IbHOrO BbIMOJIHEHMS.

1. PaspaboTaiiTe U HayepTUTe 3/1EKTPONHEBMATUYECKYID CXEMY Mpu-
BOAA C MPsIMbIM ynpaBneHWeM 6UCTabWIIbHBIM pacrnpefenuTeneM oT ABYX
KHoMoK 6e3 cukcaumu. Mpu KpPaTKOBPEMEHHOM HaXaTuu MEPBOWM KHOMKM
WTOK LMAUHAPA AOIDKEH BbIABUrATbCS, NPY KPATKOBPEMEHHOM HaXaTwuu BTO-
POV KHOMKM — BTSrUBaThCs.

2. PaspaboTaiiTe U HauyepTUTe 3NEKTPOMHEBMATUYECKYIO CXEMY Npu-
BOZA C HEMpsIMbIM yrpaBneHneM 6UCTabuibHbIM pacripefenuTeneM oT ABYX
KHoMok 6e3 dukcaumu. lNpu KpaTKOBPEMEHHOM HAXKaTWM MEPBON KHOMKU
WTOK LMAUHAPA AOIDKEH BbIABUrATLCS, NPY KPATKOBPEMEHHOM HaXaTwuu BTO-
POVt KHOMKM — BTAMMBaTbCS.



3. PaspaboTtaite M HAYepTUTE 3/IEKTPONHEBMATUYECKYID CXEMY MpU-
BOZa C HEMPAMbIM YMNpaB/ieHMEM MOHOCTabWNbHbIM pacrnpeaenuTenieM oT ABYX
KHOMOK 6e3 ukcaummn (MCnosb3ynTe cxeMy camMo6/oKMpoBKK). Mpu KpaTko-
BPEMEHHOM Ha)KaTuW MepBOM KHOMKM LUTOK LMIMHAPA AO/HKEH BbIABUTaTLCS,
Npy KPaTKOBPEMEHHOM HaXaTUM BTOPOW KHOMKW — BTArMBaTbLCSI.
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Puc. 15. 3neKkTponHeBMaTUYECKas CXeMa NPUBOAA C HEMPSIMbIM YNpaBieHu-
eM 6uCcTabunbHbIM pacnpeaenuTeneM OT OAHOW KHOMkM C dukcaumen. Uc-
MONb3YyeTCs HOPMasibHO-Pa30MKHYTHIN KOHTAKT KHOMKU M 1 pene ¢ nepeknto-
YaIoLWMM KOHTaKTOM.
Al — 6ok nuTaHus; K1 — snektpoMarHutHoe pene; K1.1 — koHTakT perne K1,
SB1 - kHoMKa ¢ q)MKcaLwleM YA1, YA2 — anekTpoMarHuTbl pacripegenutens.

- HA NHE8MOCmeHOe no ycaosusim mexnuKku be30nacHocmu He 6bl8e0eHbl KOHMAKIMbL
Hanpsiicenus 220B, nosmomy emecmo He2o maxoice HeoOXo00UMO UCHONb308AMb HA-
npsidicenue 24B.




DNeKTpoNHEBMAaTUYECKasi CXeMa NpUBOAA C NPsIMbIM YNpaB/ieHNEM
6ucTabunbHbLIM pacnpeaenuTenem OT ABYX KHOMOK 6e3 dmkcaumm
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DnekTpornHeBMaTU4yeckasl Cxema npuBoga C HenpsiMbiM yrpaBieHUeM
6ucTabunbHbLIM pacnpeaenuTenem OT ABYX KHOMOK 6e3 dmkcaumm
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DneKTpornHeBMaTMYECKasi CXxeMa NpuBoAa C HEMPSIMbIM yrpaBieHueM
MOHOCTabunbHBIM pacrpeaenvTenieM oT ABYX KHOMOK 6e3 dukcauum
(€ ncnonb3oBaHMEM CXeMbl CAMOBOKUPOBKH).
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BbiBoA: (B KakoM Cnydae UCMOMb3yloT NMPSAMOE W HEMpsIMOe 3NeKTPo-
ynpaBsfieHve nHesMopacnpeaenMTeneM? Yem oTIMYaeTcs aNeKTpoynpasneHne
MHEeBMOKJ/IanaHaMu nNpsiMoro M HeNpsIMoro AeNCTBMA?):




KOHTponbHble BONpOCHI.

YTO Takoe 3/11eKTPONHEBMATUYECKUI pacnpeaenuTens? B 4éM oTinune
pacnpeaenuTenielt NpsiMoro M HenmpsiMoro AencTeBusi? Kak paboTaeT pacrnpe-
AENUTESNb, OCHALLEHHBIA CONTEHOMAOM C MMMNYJbCHLIM YNpaBieHneM? YTo Ta-
KOE MUMIOTHbIM KnamnaH, MHeEBMOOCTPOB? MpUHLUMN paboTbl 3M1EKTPOMAarHUTHbIX
pene, BUAbl KOHTAKTOB. Knaccudumkaums sneKTpoMarHuTHbIX pene no crocoby
yNpaBfieHWsi; MO YNpaB/SieMOi MOLHOCTM; MO BpeMeHu cpabaTbiBaHusi. Kak
paboTaeT cxeMa CaMOb6JIOKMPOBKM? HapucoBaTb M 06bACHUTL paboTy noboi
M3 pacCMOTPEHHbIX 3MeKTPOMHEBMATUYECKUX CxeM (MO 3aZaHuio npenoaasa-
Tens).
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Lienb pa6oTbl: /3yuntb KOHCTPYKUMIO, Ha3HaYeHWe U NpuHUMN pabo-
Tbl AATYMKOB MONOXKEHMS (KOHEYHBIX BbIKNOUaTENeN), pene AaBieHNs U pene
BPEMEHMW; BO3MOXHOCTU YNpaBfieHWsl NHEBMOMPUBOAOM MO MOJIOXKEHUIO, AaB-
NEHNIO, BPEMEHM.

KpaTkas Teopums:

BECKOHTaKTHbIM  BbIK/tOYaTENEM
(BB - puc.1) Ha3blBaeTcs BbIKIOYATENDb,
NpUBOAUMBIA B AENCTBME BHELLUHWUM 06b-
€KTOM 6e3 MexaHW4Yeckoro KOHTakTa Bbl-
KntoyaTens u obbekTa. KoMMmyTaums Ha-
rPy3KM MPOM3BOAUTCS MOJTYNPOBOAHUKO-
BbIMW 3neMeHTaMu. Bce 310 obecneunsa-
€T BbICOKYI0 HaiéXHOCTb paboTbl HeckoH-
TaKTHbIX BbIKtOYaTenein. B cuctemax
ynpaBneHVsi OHW, Kak NpaBwW/o, BLINOS- 2
HSIIOT (PYHKLMM AaTUMKOB OBpaTHON CBS- PucyHok 1 — BHELLHMIA BUA
31, CUrHANU3NPYsi O 3aBEPLIEHUN BBINOM-  GackoHTAKTHOMO BbIKTIOUATENS.
HEHWs1 KOHKPETHBLIM 371EMEHTOM 060pyao-
BaHWs KOMaHAbl Ha nepemelleHne. Ho
3TUM UX NPUMEHEHNE HE OFPaHNYMBAETCS.

YnpolueHHas (yHKUMOHasbHasi cxeMa GECKOHTAKTHOMO BbIK/OYaTeNs
cocTouT mn3 Tpex 6nokoB (puc. 2):

YyBCTBATENELHLINA Cxema KoMMmyTaumoHHbIA

3NeMeHT npeoGpasoBaHus 3NEeMeHT

J L J L

PurcyHOK 2 - ®yHKUMOHaNbHas cxeMa 6€CKOHTaKTHOro BhIK/Ilo4YaTeNs.

Bxoast B 30HY YyBCTBUTENbHOCTM GECKOHTAKTHOMO BbIKMOYaTeNs, ABU-
KYLIMIACS 0BbEKT BbI3blBAeT ero cpabaTbiBaHWE, MpU 3TOM KOMMYTaLMOHHbIN
anemeHT BB BktoyaeT unm oTko4aeT Tok Harpy3ku (o 400 mA DC wnm go
500 MA AC). B kauyecTBe Harpy3ku MOXeT 6biTb MCMONb30BaH BXOA KOHTPOSI-
nepa, 3NeKTPOHHOM CXEMbI MM HEMOCPEACTBEHHO 0BMOTKA pene, KOHTaKTopa.

dnekTpuyeckas Yactb BB nomelleHa B KOpnyc M3 nnacTMacchbl Uan Hu-
KENVMpoBaHHOM naTyHu. [ns obecnedyeHnss paboToCnoco6HOCTUM B 3KCTpe-
MasbHbIX YCIOBUSIX 3KCMlyaTauuu 3nekTpuyeckasl 4acTb repMeTusvpyeTcs
KOMMayHAOoM.

BecKoHTaKTHble BbIKoYaTeNnu KnaccuduumpyroTcs:
1) no nNpuMHUMNY AEACTBUSA YyBCTBUTENbHOMO 3/IEMEHTA: WHAYKTWBHBbIE,
€MKOCTHbIE, ONTUYECKME, YNbTPa3BYKOBble, MarHUTHbIE HEMEXaHN4eckue;



2) No ycnoBUSIM YCTAHOBKM B KOHCTPYKUMIO. MHAYKTUBHbIE U €MKOCTHbIE
Bb BbINyckaloTC yTanJMBaeMOro WM HeyTanaMBaeMOro WCnonHeHus. [o-
CneAHMM HeobxoAMMO Hanuyve BOKPYr YyBCTBUTENBbHOrO 3f1EMEHTa 30HbI,
cBO60HOM OT AeMnduMpyoLIero MaTepuana.

3) Nno BO3MOXXHOCTSIM KOMMYTaLMOHHOro snemeHTa. Bb pasnuuaiorcs
Mo KOMMYTaUMOHHOW YHKUMKM (HOPManbHO-Pa3OMKHYTbIA, HOPManbHO-
3aMKHYTbI UM NEepeKoYaloLWMii KOHTaKT), MO TUny Bbixoga (N-p-n, p-n-p
WK peneHbin).

4) no 0cO6€HHOCTAM KOHCTPYKTUBHOIO ucnonHeHnms. Bb pasnunyatorca
no gopme kopnyca 1 Mo cnocoby noakYeHns (BUAY 3NEeKTPUUECKOro pasb-
éma).

OfHUM U3 OCHOBHbIX MoKasaTeneit BB sBNseTcs 4yBCTBUTENBHOCTD,
KOTOpasi XapakTepu3yeTcs pacctosiHueM cpabatbiBaHus. PaccrosiHume cpa-
6aTbiBaHus (S) - paccTosiHMe, Npy KOTOPOM O6BEKT BO3AENCTBUS, Npubau-
Xasicb K aKTUBHOW MOBEPXHOCTU BB MO OTHOCUTENbHOW OCU, U3MEHSIET Bbl-
XOAHOW curHan BblkntoyaTens. CTaHAAPTHLIN 06beKT BO3AeCcTBUA - crie-
UManbHbIN 06BEKT, NpeAHa3HaYeHHbI AN CPaBHUTENbHBIX M3MepeHuid pac-
CTOSIHUI CpabaTbiBaHWUS! U 30HbI YYBCTBUTEbHOCTY.

Pene BpeMeHM — 3TO pene, y KOTOPOro Bpems cpabaTbiBaHus 6onee
1 cekyHAbl U, KaK NPaBWIO, MOXET pPeryMpoBaThCs.

CoBpeMeHHble penie BPeMEHW MpeAcTaBnsioT coboi CoXHble 3nek-
TPOHHbIE MOAYNU, KOTOPble MOMYT UMETb AOMONHUTENbHBIE BXOAbLI Yrnpasne-
HWs M paboTaTb B HECKOSbKMX pexumax. Hanpumep, oTeyecTBeHHOe pene
BpemeHu PBO-M2-1-15 nmeeT 8 pexxumoB paboThl, a Taiimep H3CR-A, komna-
Hn OMRON — 12. Mo npuHuuny paboTbl pene MoryT 6biTb aHanoroBbiMK U
UNpoBLIMU.

B aHanoroBbIx pene BblAEpXKa
BpeMeHu OopMUPYETCS 3a CYET 3apsaa
KOHZeHcaTopa OT CTabunnsnpoBaHHOMO 1“
MCTOYHMKA MOCTOSIHHOTO TOka. Bpems Perynarop

BpeMeHU
cpabaTbiBaHWsl YCTaHAB/INBAETCS PEry-  cpaGaTbisaHus

NSATOPOM C UMGPOBON LUKaNoON 3a CYET
M3MEHeHUs1 ToKa 3apsada MM Hanpske- L-s.
HUS, 4O KOTOPOro AOIMKEH 3apsiAUTbCA ]
KoHAeHcaTop (puc. 3). Puc. 3. Talimep H3CR-A
B uudpoBbix pene Bblaepxkka
BpemMeHu opMupyeTcs NyTEM NOoACYETA SNEKTPOHHBIM CHETUMKOM UMMYNLCOB
uKcMpoBaHHOM YacToTbl. Bpemsi cpabaTbiBaHusi perynupyetcs 3apaHueM
KONIMYeCTBa MMNYbCOB C MOMOLLbIO LiMdpOoBbIX NepektoyaTenen.
OCHOBHbIMW MapaMeTpaMu pene BPeMEHU SBASITCA KOMUYECTBO Bbl-
XOAHbIX KOHTaKTOB pene, KOJIMYECTBO PEXMMOB paboTbl, AnanasoH yCTaHOBKM




BpeMeHun cpabaTbiBaHUs, MakcMasibHble KOMMYTUPYEMbIE TOK, HanpshXeHne v
MOLLHOCTb, HaMpshKeHne NUTaHus.

PaccmoTpuM ans npumepa Taimep OMRON H3CR-A. YcnoBHoe rpadu-
yeckoe 0603HaYeHNe TaliMepa MpUBEAEHO Ha puC. 4@, BHELWHW BUA Nepea-
Hel MaHenu Ha puc. 46, a BpeMeHHble AvarpaMMbl paboTbl TaiMepa Anst He-

KOTOPbIX PEXWMOB MpWU YNpaBfieHnM N0 AONOMAHWUTENbHLIM BXofdaM «Start» n
«Reset» - Ha puc. 5.

1 2
e 4
S @
__OUT 3
P NC | 4 9
2| +Un L4 NO |3
10 -Un Com |1 -4
6 | Start s NC |8
7 | Reset L4 NO |9
Com (11 ol 5
omRON H3CR-A

a)
Puc. 4. Taiimep OMRON H3CR-A
ag — ycnoBHoe rpadmnyeckoe 0603Ha4eHNE;
6) — BHELWHWI BUA NepeaHen NaHenu:
1 — MHAMKaTOP HaNpsHKEHUS NUTaHUS; 2 — UHAMKATOP peXxuMa paboTsl; 3 —
nepeksitoYaTeNlb peXxXuMoB paboThbl; 4 — UndpoBas WKana perynsitopa BpeMe-
HW cpabaTblBaHus; 5 — MHAMKATOP AManasoHa YCTAaHOBKM BPeMeHM; 6 - nepe-
K/touaTeNb Anana3oHa YCTaHOBKW BPEMEHM; 7 — Perynsatop BpeMeHu cpaba-

TbIBaHMS; 8 — NepeksoYaTeNb NpeaenoB UMGPOBO WKasbl; 9 — MHAMKATOP
COCTOSIHWS BbIXO[IHbIX KOHTAKTOB.

tot bttt ot ot

Powar (2and 10) Power (2and 10)

Pover 2and 10)

Start (2and 6) Start (2 and 8)

Reset(2and 7) ‘

Reset (2.and 7) ‘ g St 2and6)

NC (8and 11) ;
NC (1and 4) C B and11)

NO (@ and 11) NC{fand4)

e N0
Operation indicator NO \“ add)

A) B) E)

Puc. 5. BpeMeHHble avarpaMMbl paboTsl TaiMepa OMRON H3CR-A
A — 3a/iepXKa BKJIOHEHMs], B — popM1poBaHMe NOCIIEA0BaTENLHOCTM UMITYJb-
cos, E — dopmmnpoBaHve nmnynbca 3agaHHON AUTENBHOCTH

NC (8 and 11)
NC(fand4)

NO (9.and 11)
NO (1 and 3)

Pouer indicator



TaliMep MMeeT [1Ba BbIXOAHbIX MEPEKTOYAIOILNX KOHTaKTa; 12 pexu-
MOB paboTbl; AManasoH YCTaHOBKM BpeMeHW cpabaTtbiBaHus oT 0,05 cekyHa
o 300 4acoB; MaKCUMMarbHbIA KOMMYTUPYEMBI TOK — 5 A, €Cniv BbIXOZHOM
KackaZ BbIMOSIHEH B BuAe KOHTakTa pene u 0,1 A — ecnv BbIXOAHOW Kackag
TPAH3UCTOPHbIN; HanpshkeHWe nNuTaHus — 12 unu 24 B NOCTOSIHHOrO Hanps-
XKEeHUS.

Mopsaok BbiNoJIHEHUA paboTbl.

1. CobpaTh 1 NpoBepuTb Ha CTEHAE NMEKTPOMHEBMATUYECKYIO CXEMY
aBToMaTMueckoro npveoda. lpy KpaTKOBPEMEHHOM HaXaTuu KHomku SB1
LUTOK LMAMHAPA BbIABUrAeTCA U NP JOCTMXKEHUM KparHEro nonoxeHus (cpa-
6aTbIBaeT BbikNtouaTeslb SQ1) aBTOMATMUECKU BTATMBAETCS.
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2. CobpaTb U NpoBepuUTb Ha CTEHAE 3NEKTPOMNHEBMATUYECKYIO CXEMY
aBTOMaTM4ecKoro npueoga. [lpyM KpaTKOBPEMEHHOM HaaTuuM KHOMku SB1
LUTOK UMSIMHAPA BbIABUIAETCS M NPU AOCTMXKEHWUM KpalHEero nonoxenus (cpa-
6aTbiBaeT BblkOYaTeNb SQ2) aBTOMaTU4YecKn BTArmBaeTcs. [OBTOpHOE Ha-
XaTne KHOMKM He AO/MKHO NPUBOAWTL K Hadvasly HOBOIO LMKAA, NOKa LITOK He
BEPHETCA B UCXOAHYIO no3vumio (cpabaTbiBaeT SQ1-repKOHOBLIM AaTYMK MO-
JTIOXEHMS).
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3. CobpaTb Ha cTeHae M MpoBepuTb pPaboToCnoCOBHOCTL 3MeKTPon-
HEBMaTUYECKON CXeMbl aBTOMAaTU3MPOBAHHOIO Npueoaa. Mpu HaxaTuu KHoM-
km SBl (c wukcaumeit) WTOK UWAMHApPA COBepLUAeT  BO3BPaTHO-
NOCTynaTesibHble ABWKEHWS. [Py MOBTOPHOM HaXaTWW KHOMKM LUTOK OCTa-
HaBMMBAETCS B OAHOM W3 KPaWHUX MOfoxeHW# (SQ1-MHAYKTUBHBLIN AaTumK,
SQ2-eMKOCTHOW AaTuMK, 1-KpacHbI NPOBOA, 2-3€MeHbIl, 3-CUHUIA).
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4. CobpaTb M NpOBEPUTb Ha CTEHAE 3NEKTPOMNMHEBMATUYECKYIO CXEMY
aBTOMATW3MPOBaHHOrO NpuBoAa. Mpy HaxaTuM KHOMkM SB1 WTOK UMNMHAPa
BblABMraeTcsl. Mpy Bo3pacTaHuM B 6€3LITOKOBOM MONOCTM AaBneHns Ao 2 Bap,
LUTOK aBTOMaTUYecku BTarmeaetcs (BP - pene aaBneHus).
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3apaHue 5. Cobpatb 1 NpoBepuTb Ha CTeHAe paboTocnocobHOCTL nMpvBoAa
obecneyvBaloero cneaylowmin anroputM paboTbl: MPU HaXaTUM  KHOMKM
«[MycK» LWTOK LUWMAVMHAPA BbIABUTAETCS, YAEPXMBAETCS B KPAUHEM MOMOXKEHUN
B TeYeHue 3 CeKyHA W 3aTeM aBTOMaTUYECKU BTArMBaEeTCs (PeXnM paboTsl A).
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3apaHusa AN CaMOCTOSITE/IbHOrO BbINOMIHEHMSI: Peanu3oBaTb
cxeMbl 1-5 ¢ ncnonb3oBaHNMEM MOHOCTabuBHOMO pacnpeaenvTens.
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Lenb paboTtbi: N3yunTb KOHCTPYKUMIO, HAa3HaYeHe 1 NpuHUmMn pabo-
Tbl MporpamMMupyemoro norudeckoro koHtponnepa (MJIK) n ocHoBHble ane-
MeHTbI si3blka PKC (LAD).

KpaTtkas Teopusa.

Ecnn TpebyeTcs ynpaBnsiTb HECKOSIbKUMMW LIMAMHAPAMU MO C/IOXHOMY
anropuTMy, TO ANS CO34aHUS CUCTEMbl YNPABAEHWUS UCNOJMb3YIOT NpOrpaMmMu-
pyeMbiit norudeckuii kKoHTponnep (MJIK). MNK npeacraensieT cobol crnoxHoe
MWKPOMPOLIECCOPHOE YCTPOWCTBO, MMEIOLLEE HECKOJIbKO JIOTMYECKUX BXOAOB U
BbIXOAOB. Ha BXO4bl KOHTpOJAepa MOCTYNAlOT JIOMMYECKUE 3neKTpudeckue
CUrHanbl OT AaTYMKOB MM KHOMOK. K BbixoJaM KOHTpOsepa NoaKIovaloTcs
3MIEKTPOMarH1TbLl  pacnpeaenvTeneil, pabouve 06MOTKM penie, CUrHasbHble
namnbl U Apyrue UCNoNHUTENbHbIE YCTPOWUCTBA.

KoHTponnep obpabaTbiBaeT BXOAHblE CUrHanbl MO 3aJaHHOMY anro-
pUTMy 1, B COOTBETCTBMM C 3aZlayell yNpaBieHusi, BKIOUAET UNN BbIKNOUAET
HeobxoanMble BbIXOAb.

AnropuTtm paboTsl MNJIK onpeaenseTca NporpaMMon, 3anvMcaHHon B ero
namsTb. [porpaMMa COCTaBNSETCS NPU NOMOLLUM MEPCOHANbHOrO KOMMbIOTEPa
W 3anucbiBaeTCs B NaMsTb KOHTPO/iepa Yepes creumanbHbii KOMMyHUKaLW-
OHHbIN UHTEpdENC.

[na coctaBneHus nNporpaMM WUCMONb3ylOTCA HECKObKO $3bIKOB Mpo-
rpammupoBaHua MNJIK:

1. 43blk MHCTpyKuMi (STL) — Mcnonb3oBaHWe 3TOro sA3blka Tpebyer
3HaHWSI BHYTPEHHEW CTPYKTYPbl KOHTPO/JIEPA M OCHOB MWKPOMPOLIECCOPHOM
TEXHUKM.

2. S3bIK dyHKUMOHaNbHBIX cxeM (FBD) — ncnonb3oBaHWe 3TOro sA3blka
TpebyeT 3HaHMSI OCHOB LIM(POBOW 3NTEKTPOHUKM.

3. S3bIK necTHMYHbIX avarpamMm (LAD) — TpebyeT 3HaHMs NpUHUMMNOB
paboTbl 31eKTPOMarHUTHbIX pene. [pyroe Ha3BaHWe 3TOro s3blka — A3bIK pe-
NeMHO-KOHTaKTHbIX cxeM (PKC).

Mporpamma Ha s3bike PKC npea-
cTaBnseT cobon Habop BbIYUCANTENbHBIX Network 1
uenoyek (network). Kaxpaas uenouyka
(puc. 1) HauuHaeTcs OT BUPTyanbHOW
WwuHbl nutaHmsa (BLUM), coctout u3 Ha- 0.0 10.1 0.0
6opa HopManbHO-pa3oMkHyThIX (10.0) u
HOpManbHO-3aMKHYTbIX (I0.1) kKOHTaKTOB /

M 3aKaHYMBAETCs BbIXOAHOW O6GMOTKOM

(Q0.0). 3pech 10.0 1 10.1 — Homepa Bxo- PuMC. - O®parmMeHT npo-
pos, a Q0.0 — HoMep BbIXOAA KOHTPON- I'paMMbI (BbluMCUTENBHASNA
nepa. Lienoyka) Ha s3bike LAD.



Ecnv OT BUPTYanbHOM LWWHbBI MUTAHWS NPOXOAWT CUrHas (BUPTYasnbHbIi
TOK) [0 BbIXOAHOW OBMOTKM, TO Ha COOTBETCTBYIOLUMIA BbIXOA KOHTPOMNEpa
noaaércsa HanpspkeHue (OH yCTaHaBnMBaeTCs B «1»).

HopMaribHO-pa3oMKHYTbIN KOHTAKT «3aMblKaeTCsi» B TOM Cllyyae, eciiun
Ha cooTBeTcTBYylOWMI BxoA MJIK nopaérca HanpsbkeHue («1»). HopmanbHo-
3aMKHYTbIN KOHTAKT — «pa3MblKaeTcs», €C/liM Ha COOTBETCTBYIOWMIM BXoa MK
noaaércsa HanpshkeHue («1»).

Takum ob6paszom, BO dparmeHTe nporpamMmbl, MpPUBEAEHHOM Ha pwC.
4.19, curHan Ha obMoTky Q0.0 nmpoxoanT B TOM Ciydae, korga Ha Bxoge 10.0
ecTb HanpsbkeHue (koHTakT 10.0 3aMbikaeTcsa), a Ha Bxoge 10.1 HanpsxeHus
HeT (10.1=0). B aToM cnyyae koHTakT 10.1 HaxoanUTCs B MCXOAHOM COCTOSIHUM,
T.€. 3aMKHYT.

KoHTakTbl MOryT 0603HauaTbCsl TakXke Mo HOMepaM BbIXOZOoB (6ykBOM
Q). B 3TOM cnyyae HOpManbHO-PA3OMKHYTbIN KOHTAKT 3aMbIKAeTCs, eC/in Co-
OTBETCTBYIOLLMI BbIXOA YCTAHOBJIEH B «1».

EcTb Takke OB6MOTKM M KOHTaKThl, 0603HauyaeMble 6ykBoit M (MO0.0,
MO0.1, M1.0 1 T.4.). Takne 06MOTKM MOXHO MPeACTaBUTb Kak paboune ob6MOT-
KW «BHYTPEHHUX» pene KOHTPOepa, KOHTAKTbl KOTOPbLIX MepeknioYvaloTcs
Mpv NPOXOXAEHWMWN Ha 0BMOTKY CUrHasna OT BUPTyasibHOWM LWMHbBI MUTaHMS.

Mpumep.

PaspaboTaTb cxeMy NHEBMONPMBOAA, OCYLLECTBAAIOLWEro ynpasreHue
MHEBMOLIMIMHAPOM MO CreAyoLWEMY anropuTMy:

1. MNpu KpaTKOBPEMEHHOM HaXaTUM OAHOW M3 ABYX KHOMOK «[lyck»
WTOK UMAMHAPA HayYMHAEeT coBepLiaTb BO3BPATHO-MOCTYMATeNbHbIE ABUXE-
Husl.

2. Mpn KpaTKOBPEMEHHOM Ha)aTuu KHOMKM «CTom» LWTOK UMAMHApPA
BTSArMBAETCS M OCTaHaBIMBaETCS.

[na ynpaeneHWss  HanpaBneHWEM [ABWXXEHUS LUTOKa MCrNonb3oBaTh
6UCTabuNbHLIN 5/2 pacnpeaenutenb ¢ NHEBMATUYECKMUM YNPAB/IEHUEM.

B paHHOM cryyae npuBog 6YAET COCTOSTb U3 3MEKTPUYECKON M MHEB-
MaTUYECKOW YacTeil U ynpaBnsioLei nporpammsl (puc. 2).

B MCXOOHOM COCTOSIHMM LUTOK LMAMHAPA BTSAHYT, KHOMKM «lyck» wn
«CTon» oTKaThbl.

HanpsixeHne Ha Bxogbl 10.0 1 I0.1 He nocTynaeT, COOTBETCTBEHHO B
BbluMcuTenbHol Lenoyke Network 1 koHTakTbl 10.0 1 10.1 pa3soMKHYThHI, cne-
AoBaTenbHO curHan Ha 06motky M0.0 He nocTynaer.

B TO e BpeMsi, Mpu oTKaToM KHomke «CTon» MOCTyrnaeT «1» Ha BXxoA
10.2, cootBeTcTBEHHO KOHTAKT 10.2 B uenouke Network 1 3amkHyT (@ B ue-
nouke Network 3 - pa3oMKHyT).

KpoMme Toro, npu BTSHYTOM LUTOKE HaXxaT ponuK aatymka 11, cooTBeT-
CTBEHHO 3aMKHYT koHTaKT 10.3 B uenouke Network 2.
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Puc. 2 - CxeMa MHEBMO3/IEKTPUYECKOro MpUBOAA C YCTPOWCTBOM
ynpasneHus Ha ocHose [JIK.

Mpy HaXxaTum ofHOM M3 KHonok «[Myck», «1» noctynaeT Ha Bxoa 10.0
unu 10.1, 3aMbIKaeTca OAUH U3 COOTBETCTBYIOLIMX KOHTAKTOB B Lierioyke Net-
work 1 n Ha o6moTky M0.0 noctynaet curdan no uenu: BLUM - 10.0 vnn 10.1 -
10.2 - M0.0.

Mpn 3TOM 3aMbikaeTcs kKoHTakT M0.0 B uenouke Network 1 wn ctasuT
obmoTky M0.0 Ha camobnokmpoBky. B Network 2 M0.0 Takxe 3aMblKaeTcs,
No3ToMy nocTynaeT curHan Ha obmoTky Q0.0 (I10.3 3aMKHyT, T.K. HaxaT po-
nuk [1). Ha Bbixoge Q0.0 KOHTposinepa NosiBASETCS HanpshkeHue, BKIKYaeT-
ca anekTpoMarHuT Y2, pacnpegenutens P1 nepekniodaercs B nosvumio 2,
LUTOK LUMNMHAPA BbIABUraeTCs.



Mpy AOCTVIXKEHWUM LUTOKOM KPaWHEro BbITSHYTOrO MOJSIOXEHMUS], 3aMblKa-
€TCa KOHTaKT gatuuka [2, noctynaer HanpsbkeHue Ha Bxoa 10.4, n B Network
3 koHTaKT 10.4 3ambikaeTtcs. Mpy 3TOM curHan npoxoaut Ha ob6moTky QO0.1, Ha
COOTBETCTBYIOLLEM BbIXOAE KOHTPO/IEpa MOABMSETCA HanpsiKeHWe U BKIIIO-
yaeTtcsa anekTpomarHuT Y1. Pacnpeaenutens P1 nepekntovaerca B nosuumio 1
(Y2 BbIK/KOYEH, T.K. NPV BbIABMXXEHUM LUTOKA PasMblKaeTcs KOHTakT [1),
LUTOK LUMNMHAPA BTArMBAETCS.

Korga WToOK BTSHYT, KOHTakT A1 — 3aMkHyT, 2 — pa3oMkHyT. CooT-
BeTcTBeHHO 10.3 B Network 2 3amkHyT, 10.4 B Network 3 — pa3oMkHyT. CHOBa
BKkovaeTca Y2, a Y1 - BoikoveH. LLUTok umnuHapa Boiasuraetcs. Takum 06-
pasoM, WTOK umnmMHapa 6yaeTt cosepllaTtb BO3BpaTHO-MOCTynaTesibHble ABU-
XKEeHus.

Mpy HaxxaTum KHONKN «CTon» e€ KOHTaKT pa3MbIKaeTCs, HanpshkeHue
Ha Bxoga 10.2 He nocTtynaet, koHTakT 10.2 B Network 1 pa3mbikaeTcs, a B Net-
work 3 — 3ambikaetcs. Mpu 3ToM obmoTka MO0.0 oTkntovaercs, pacnpeaenu-
Tenb P1 nepeksoyaeTcs B no3numio 1, cxemMa BO3BpaLLaeTcs B UCXOOHOE CO-
CTOsIHME.

CnepyeT OTMETUTb, YTO NMOMMMO KOHTAKTOB M 0BMOTOK, A3blk LAD co-
AEPXUT eWé uenbii psa 6/10KoB, MO3BOSSIIOWMX PEAM30BbLIBATH BbIAEPXKKY
BPEMEHM, MOACYET KOMMYECTBA COOLITUIM WU MHOXECTBO APYrvUX (YHKUWUNA.
BaxkHbIM npeumMywiectBoM [MJIK SBASETCS Takke BO3MOXHOCTb W3MEHEeHUs
anroputma paboTbl TONbKO 3a CYET U3MeHeHMs nporpammbl, 6e3 u3MeHeHus
3NEKTPUYECKMX U MHEBMATUYECKUX COEANHEHW.

OpHako, npy Bblbope BapvaHTa NOCTPOEHMSI YCTPOMCTBA YNpaBNEHUs!
cneayet B NepBYIO o4epeib OpUEHTMPOBATLCS Ha TpeboBaHWs TexHUkn 6e30-
MacHOCTM, YCITOBMSI OKPY>KaloLLeil cpedbl M CTOMMOCTb YCTPOWCTB ANSi CO3Aa-
HWS CUCTEMBI YNPaB/eHUs.

Mopsaok BbinosiHeHUsA paboTbl.

Cobepute M Ha CTeHAE 3MEKTPUYECKYID U MHEBMATUYECKYK CXEMb,
NpuBeAEHHYI0 Ha puc. 2 (Kpome KHomku «Myck 2»). CocTaBbTe NPOrpaMMy Ha
a3blke PKC, obecneuvBalolLyto crnesytowmii anroputM paboTsl NpyMBoja:

Mpn KpaTKOBPEMEHHOM HaXXaTuM KHOMKM «[llyck 1» WwToK uunuHapa
BblABUraeTcd. pu KpaTKOBPEMEHHOM HaXkaTum KHorkn «CTon» - BTArMBaeT-
csl.



CocTaBbTe MporpaMMy Ha asblke PKC, obecrnieunBalolLyto CrneayroLimii
anroputm paboTbl NpMBoAa:

Mpy KpaTKOBPEMEHHOM HaXaTuu KHOMKW «[lyck 1» WTOK uUmauHAapa
BbIABUIAeTCa M NPU AOCTMXKEHWUM KPaWHEro MosnoxeHus (cpabaTbiBaeT Bbl-
KntoyaTenb [12) aBTOMaTUUECKU BTArMBAETCS.

CocTaBbTe MporpaMMy Ha sa3sblke PKC, obecrieunBatoLLyto crneayroLmnii
anroputm paboTbl NpuBoaa:

Mpn KpaTKOBPEMEHHOM HaXaTWM KHOMKWM «[Myck 1» WTOK LMAMHApPa
BbIABUIAeTCa M NPU AOCTMXKEHWUM KPaWHEro nosnoxeHus (cpabaTbiBaeT Bbl-
KntovaTenb [12) aBToMaTMyeckun BTrmBaeTcs. MOBTOPHOE HaXaTne KHOMKK He
[O/MKHO MPUBOAMTL K Hayasly HOBOMO LMKA, MOKa LITOK He BEPHETCS B WC-
XOAHY0 no3uumio (cpabaTtbiBaeT gatumnk [2).

CocTaBbTe MporpaMMy Ha asblke PKC, obecnieunBalolLyto crneayroLimii
anroputm paboTbl NpuBoaa:

Mpn KpaTKOBPEMEHHOM HaXXaTuM KHOMKM «[llyck 1» WwToK uunuHapa
BbIABUIAETCS U MPU AOCTWDKEHWUM KpaHero nosioXkeHus (cpabaTbiBaeT Bbl-
Knoyatenb [12) aBTomaTnyeckun BTarmBaeTcs. [OBTOPHOE Ha)kaTue KHOMKK He
[JOMKHO NPUBOAUTL K Hayasny HOBOrO LIMKMA, MOKA LITOK He BEPHETCH B UC-
X0AHYt0 nosuumio (cpabaTbiBaeT gatumk [2). Mpu HaxaTum KHomnku «Ctomn»
LUTOK Cpa3y Xe BTArMBaeTcs.

3apaHusa AN CaMOCTOSITENIbHOIO BbINOsIHEHUA: CocTaBbTe Mpo-
rpamMmbl Ha s3bike PKC, obecneuvBatoime paboTy npuBoga Kak B 3ajavax
1-4, HO C UCMOMb30BaHWEM MOHOCTaBULHOMO pacrpeaenvTens.
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Llenb pa6otbl: /3yunTb KOHCTPYKLUMIO, Ha3HaYeHve 1 npuHumMn pabo-
Tbl MporpamMMupyemoro norudeckoro koHTponnepa (MJIK) n ocHoBHble ane-
MeHTbI si3blka PKC (LAD).

KpaTtkas Teopusa.

B nporpamMmupyeMoM formdeckoMm KoHTponsepe Siemens SIMATIC
S7-200 npeaycMOTpEHO Tpy BuAa TallMepoB:

TaiMep ¢ 3agepkkoi sknoqeHna TON MoxeT uenonb3oBaThCa ANA QTCHETA OTAENLHOMO
WHTEpBANA.

TaiiMep ¢ 3a0epKKoi BKMKYEHUA ¢ 3anomuHaHuem TONR MOXET Uenons308aThen Ans
HaKaNNWBaHWA OTCYUTAHHBLIX UHTEPBAMNOB BPEMEHH.

TaiMep ¢ 3anepxkon Beiknio4eHua TOF MOXET UCNOMNb3I0BATLCA 118 YBENUHEHUS MHTEPBANA
BPEMEHW NOCNe BhIKNIYEHUA (UK cGOR ), HANPUMED, ONA OXNAXOEHWA ABUraTeNs nocne ero
OTKIHOYEHMS.

MpyHUMNBI paboTbl TaMMEPOB MOSICHAIOT PUCYHKM 1-3.

Network 1
0.0 T37 0.0 _ 1| [
— - TON -—
1s - T
+0{PT Tewuee !
aHavenne =10 i
Makc. aHaqeHne
T37 (texywee | : =32767
aHaveHve) i i
Network 2 | T37 (6uT) ! i
T37 Qoo w

PucyHok 1 - ®parmMeHT nNporpamMMbl U BpeMeHHas ivarpamMmma paboTbl Tak-
Mepa C 3aAepXKoi BrtouveHust (TON)
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PUCYHOK 2 - ®parMeHT NporpamMmMsl U BpEMEHHAs AvarpaMMa paboTsl Tau-
Mepa C 3aAepXKoii BbikntodeHus (TOF)
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PUCYHOK 3 - ®parMeHT NporpamMmMbl U BpeMEHHas AvarpaMmma paboTsl Tal-
Mepa C 3aaepxxKor BbikoveHns (TONR).

B nporpammunpyemMoM nornmyeckoMm KoHTposnnepe Siemens SIMATIC
S7-200 npegycMOTPEHO TakxKe Tpu BuAa CYETUMNKOB.

Komanga npamoro cveta (CTU) yBenuuuBaeT TeKylLlee
3HaYeHMe cHeTHKMKa NpY NoABMNEeHMM HAapacTawLwero hppoHTa Ha
Bxoge (CU). Korga Tekywee saHaveHne Cxx Gonble Mnm paBHO
npeaycTaHoBNeHHOMY 3HaqYeHuno PV, BUT cHeTdmKa Cxx
ycTaHaenueaeTcs. CH4eTuHmnk cOpacbkiBaeTCA, KOrga BKnoYaeTeA
Bxon cobpoca (R), vnu Korga BeiNONHASTCA KOMaHga copoca.
CHeTUHMK NpekpaujaeT cHeT Npy SOCTUXEHMM MakKCUMansHoOro
3HaveHwun (32767).

Komanga obpatHoro cHeta (CTD) ymeHbLWaeT TeKkylee
3HaYEeHMUE CHEeTYMKA NPy NoOSBNEeHWK HapacTawwero poHTa Ha
exone (CD). Korga Tekywee sHadeHmne Cxx pasHO Hynw, BuT
cHeTdmnkKa Cxx BknoHaeTtcA. CHeTduk cOpaceiBaeT cBo BT Cxx
M 3arpyxaeT Tekyllee sHa4vYeHue npenycTaHoBMNeHHBIM
3HadeHrem PV, Korga BKn4YaeTca Bxoad darpyskm LD. CyeTuumk
ocTaHaBnNMBaeTCcAa, Korga oH gocCTUraeT Hyna, U BUT cHeT4dmKa
Cxx BknoHaeTca.



KomaHaa peeepcueHoro cyeta (CTUD) yBENWYMBAET 3HAHEHWE CHETHMKA NPUW NOABNEHMN
HapacTatoLero dpoHTa Ha exode (CU) 1 yMEHbLUAET 3HA4EHWE CHETYMKA NPK NOABMEHK
HapacTalowero cpoHTa Ha exoge (CD). Cxx cooepxuT TeKyLLEe CHETHOE 3HAYEHME.
MpenycraHoBNEHHOE 3Ha4eHne PV CpABHUBAETCA C TEKYLUMM 3HAYEHUEM MPK KAKOOM BbINOMHEHUA
KOMaHZbI.

Ecnu Tekyliee sHaveHne Cxx GonbLUe UK PABHO NPEAYCTAHOBNEHHOMY 3Ha4eHuo PV, T0 Gut
c+eT4mka Cxx ycraHaenweaetcs. B npotueHOM cnyqae BUT cHeTvmka BoiknioyaaTes. CHeTHmMK
cBpachlBaeTcs, Koraa BKHaeTea exoa copoca (R) wnuv korga BeINonHAETCA komaHaa cpoca.
Cyet4uk CTUD npekpalLaeT cHeT npu AOCTUXEHMH PV.

MpuHUMNBI paboTbl CHETUMKOB MOSACHSAOT PUCYHKM 4-5.
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PucyHok 4 - ®parMeHT nNporpaMmMbl M BpeMeHHas guarpamMmma paboTbl CHET-
umka obpatHoro cyéta (CTD).
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PucyHOK 5 - ®parMeHT nporpaMMbl U BpEMEHHas! AMarpaMMma paboTbl CHET-
ymka peBepcmBHOro cyéta (CTUD).



Mopsafok BbiNO/HEHUS paboTbl.
1. CobepuTe U Ha CTeHAe 3/IEKTPUYECKYIO U MHEBMATMUECKYIO CXEMbI

13 npeabiayLlei nabopaTopHoi paboTsl (KpOMe KHOMKKU «Iyck 2>»).

2. CoctaBbTe nporpamMMmy Ha s3blke PKC, obecneuvsatowyto cneayo-
LM anroput™ paboThbi:

a. [Mpu KpaTKOBPEMEHHOM HaXaTunn KHOMKWN «[yck 1» WTOK umMnMHapa
BbIABUIaeTCsl B KpaliHee MofoXeHve;

b. B kpaliHeM MONMOXEHUM OCYLLECTBASIETCS BblAEpXKa BpeMeHu 3 ce-
KYHZbl;

c. MNocne BblaePXXKU BPEMEHU LUTOK aBTOMATUYECKN BTArMBaeTCs.

3. CocraBbTe nporpammy Ha si3bike PKC, obecneunBatolyto cnepyto-
LM anroput™ paboTbi:

a. [pu KpaTKOBPEMEHHOM HaXaTuu KHOMKK «[lyck 1» HaunHaeTcs aB.-
ToMaTu4eckass paboTa, 3aKIoyaoLWascs B BbIABWXEHUM U BTAMMBAHWUM LUITO-
Ka;

b. MNocne BbINONHEHUSA TPEX LMKNOB paboTbl WTOK OCTAHAB/IMBAETCS
BO BTSHYTOM MOSIOXXEHWM.

4. CoctaBbTe nporpamMy Ha si3blke PKC, obecneunBatoLlyto cneayto-
WM anroput™ paboTbl:

a. [pw KpaTKOBpEMEHHOM HaXKaTuu KHoMku «[lyck 1» HaunmHaeTcs a.-
ToMaTu4eckass paboTa, 3aK/oYaloWAsCcs B BbIABKEHUWN LUTOKA, BblAepXKe
BPEMEHU 3 CEKYHAbI N BTArMBaHUW LUTOKA;

b. Mocne BbINONHeHWA TPEX LMKNOB paboTbl WITOK OCTAHABIMBAETCS
BO BTSIHYTOM MOJSIOXEHWM;

C. lMpu HaxaTum KHonku «CTom» WTOK UMNIWHAPa BTArMBAETCA M OC-
TaHaB/IMBAETCS.

3afaHusa Ans CaMOCTOSITENIbHOro BbiNosiHeHUs: CocTaBbTe Mpo-
rpamMmbl Ha s3bike PKC, obecneuvBatolime paboTy MpuBoAa Kak B 3aAavax
2-4, HO C UCMOJb30BaHMEM MOHOCTAbUMLHOrO pacrpeaenuTens.



