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1. NMPEAYINPEXAEHUA

BaxHas uHdpopmauus: [MepeA BbIMOAHEHMEM  KAKMX-AUGO
onepauuMin Cc GAOKOM ynpdBAeHusi (MOAKAIOHEHME  UAM
06GCAYXXMBAHUE) BCETAQ BbIKAIOHAUTE NMUTAHMKE.

— YcTaHoBuTe TepmoamucbdepeHUNAAbHDbIN BbIKAIOYATEAD
3AEKTPONUTAHUA CUCTEMbI C COOTBETCTBYIOLLUM MOPOrom
cpabaTbiBaHus.

— NoacoeauHuTe KabGeAb 3a3eMAEHUS K COOTBETCTBYIOLLEMY
KOHTAKTY pasbema J3 nAaTbl ynpaBAeHus (CM. puc. 2).

— Mpy1 NOAKAIOMEHMM BCErAa CAEAYeT MNOABOAUTb KabeAb
nUMTAaHus ~220 B OTAEAbHO OT KaGeAsl YNpAaBA€HUS U YCTPOICTB
6e3onacHocTH (xHonkM ynpaBA€HMS, NPUEeMHMK,
hOoTOIAEMEHTDLI U T.A.). AAS NPEAOTBPALLEHUSA BOSHUKHOBEHUS

3. BHELUHWIA BUA NAATbI U DAEMEHTbI 455D

NOMEX MCMOAb3YUTE pasAeAbHble KaGeAenpoBOAbl WMAKU -
3KPAHWUPOBAHHBIN Ka6eAb (C 3a3eMA€HMEM 3KPAHQ). ]
2. TEXHUYECKUE NMAPAMETPbI - \W\\ : Y 15 -@-
33 C g _
HanpsikeHue nuTtaHus ~230 B (+6% -10%), 50 'y p 2 Hnn
MoTpe6nsieMas MOWHOCTL 10 Br EN LI 3008 ol " 0l € BRI OOV BRI 5 8§ Of
Makc. MOIWHOCTL ABUraTens 800 Bt
MuTaHKe gon. ycTpoiicTe 24 B (DC) puc. 1
Makc. Harpy3ka gon. yCTpoicTB 05A
Makc. MOLHOCTb 3aMKa 15BA oL Tnonnen
Pa6ouas Temnepatypa -20°C + +55°C
MpeaoxpaHuTeny 2 (om. pric. 1) J1 Pa3bem noaknioyeHIsi HU3KOBOMBTHOrO 060pyLOBaHNS
Tloryka paGoTe! AeTomarudeckasi / MonyaeTomartudeckas / MpucyTcTeue J2 [UirexepHbii pasbem AN kapt MINIDEC, DECODER u RP
onepatopa J3 Pasbem nuTanms ~220 B
Bpemsi oTKpbIBaHUA/3aKpbIBaHUS nporpammupyemoe (o1 0 go 120 c) J4 Pagbem NOAKITIoYeHHst IPUBOA0B 1 CUTHAIbHOI naM b
Bpems naysb! nporpawmupyewoe (o1 0 A0 4 wik) J5 Pasbem NoAKMoYeHIst MHANKATOPHON Namnbl ¥ 3amka
3apepxKa 3akpbiBaHus nporpammupyemast (o1 0 10 4 MuH) -
J6 Pasbem NofKmio4eHNst OKOHEUHBIX BbikMoyaTeneit unu aatunkos GATECODER
3apepxKa OTKpbIBaHUs Ounm2c .
Cuna OTKpLIBaHHA/3aKpLIBaHMS 50 ypOBHe# AN KaXE0r0 NPUBOAA F1 lMpenoxpaxnTens aBuraTens / nepeuyHoin 06MoTkM TpaHchopmaTopa, 5A/250B
OTKpbITh, OTKPBITE 1 cTBOPKY, CTON, OKOHEYHbIE F2 IMpenoxpaHnTenb NUTaHNs JONONHUTENBHOTO 060pyAoBaHMs, 0,8A
Bxopb! kneMmMHoro pasbema BblKMtouaTenu, Yctpoiictea 6e30nacHoCT OTKPbIBAHUS U F KHonka nporpamMmuposaHust “F”
3aKpbiBaHus, Mutanue + 3azemnenue " 7
CurHanbHas namna, Mpueogpl, MutaHue 24 B (DC) porp P —
B [pononHuTenbHoro 0bopyaoBaHus, MHavkatopHas namna + KHonka nporpamMm1poBaHns “+
bIXOAbI KNTEMMHOTO pas3bema N
24 B (DC), Bbixon npoBepku ycTpoicTa Ge3onacHocTy,
Mutanve anektposamka 12 B (DC)
Jlorvka paboTbl, Bpems nay3bl, Cuna npueogos, Myck ¢
MakcumanbHoli cunoit, 3aaepxki, PesepcuBHbIi NpmkiM,
Mporpammupyemble thyHKUUN [Loxum, MHamnkauus, MpeasapuTtenbHas curHanusaums, |,
3amok, MpoBepka paboTocnocobHOCTM (HOTOINEMEHTOB,
Jloruka yctpoicTs 6e3onacHocTn
Mpoctoe unu nonHoe o6y4eHne BpemeHn paboTbl ¢
DyHKUUA 0ByyeHns 1cronb3oBaHNeM 1 6e3 1Cnonb3oBaHNs OKOHEYHbIX
BbIKNoYaTeneit uunu gatyukos Gatcoder
4. CXEMA NOAKAKOYEHUA
J6
J5
W W W
93 " 1 22 28) 24 25
P?NL‘1C%3405P678‘ ‘Z10‘”‘]2]3‘]4]5]6‘]718192021‘E6%OS
MAIN com @ Ocow g o' e oren. S o8 i e 2 9 M09
)g )g H |—l—
© © 5
2| z s
e C1| ¢ c2 E
= 230 VAC § 9
max.60W
230VAC i g
50 Hz
AAS NOAKAIOHEHUSA E
OTKPbITL2 /| POTO3AEMEHTOB U
CTBOPKH YCTPOUCTB 12Vac
OTKPbITb 1 6e30nacuoc4'ni1 CM.
CTBOPKY pasacr . OKOHEYHbIE
cron BbIKAIOYATEAK
MPUMEYAHUE: KoHAEHCATOPBI NOCTABASIOTCS B KOMMAEKTE C NPUBOAOMMU. puc. 2
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4.1. TOAKAKOYEHUE $OTOIAEMEHTOB M YCTPOMCTB
BE3OMACHOCTU

MNepea MNOAKAOYEHMEM OOTOIAEMEHTOB (MAM  APYTUX
YCTPOMCTB) Mbl PEKOMEHAYEM BbIOPATH TMM PABOTH B
COOTBETCTBMM C TEM, KAKYIO ODACQCTb MPU NEPEMELLLEHUMU
CTBOPOK OHM OYAYT 3ALLMLLIATL (CM. pUC. 3):

YctposicTea 6e30MACHOCTH  OTKPbIBAHMA: OHW  paBoTatoT
TOABKO BO BPEMS OTKPbIBAHMS CTBOPOK, M MOITOMY
MCMOAB3YIOTCS  AAS  3QLLMTbI  OT BO3MOXHOTO YAQPd M
MPUAOBAMBAHMS B ODAQCTU MEXAY OTKPbIBAOLLMMMCS
CTBOPKAMM U HEMOABUMXKHBIMM OBBEKTAMM (CTEHBI U T.A.).
YcTpoiictBa 6€30MACHOCTM  3AKPbIBAHMA: OHW  PABOTAIOT
TOABKO BO BPEMS 3AKPbIBAHMA CTBOPOK, U MOITOMY OHM
MCMOAB3YIOTC  AA9 3QALLIUTBI OT BO3MOXHOIO YAQPQ B
OBAQCTU 30KPbIBAHMUS.

YCTporncTBa 6€30MACHOCTH OTKPbIBAHMS/30KPbIBAHMS

YcTponctea 6€30nacHOCTH YctpomncTtea
30KPbIBAHMS 6e30nacHoCTH

OTKPbIBAHMS

puc. 3

MOAKAIOHEHME POTODAEMEHTOB 3ALLUTLI MPU 3AKPbLIBAHMM,
JOOTOSAEMEHTOB 3ALLLUTBI MPU OTKPLIBAHMU U GOOTOSAEMEHTOB
3ALLUMTbI MTPU OTKPbIBAHMM/3AKPBIBAHMUK (PEKOMEHAYEMAS CXEMA)
9 10|H |12 13|14 15 16|17 18|19 20 21
A BilgplCL OPI_ _ _ 1+ +]NK LOCK

OPEN FSW +24VFSW | WL

RX CL

m|A|w||\>|_k
D e d
+
| =

1
| 2]
U g
2|+ _ T
+ 5
TX OP/CL RX OP/CL

RX OP TX OP

ml-blco|m|_‘
D e d
+
| =

puc. 4

FAAC

YcTponicTea 6e30NACHOCTM  OTKPbIBAHMA/3AKPbIBAHUSA: OHU
PABOTAIOT BO BPEMS, KAK OTKPbIBAHMSA, TOK U 3AKPbIBAHMS
CTBOPOK, M MO3TOMY OHW MCTOAB3YIOTCA AAS 3ALLUTBI OT
BO3MOXKHOTO YAQPA B OBAQCTAX OTKPbIBAHMSA M 3AKPbIBOHMS.

FAAC pPEKOMEHAYET MCMNOAb3OBATb CXEMbI NMOAKAKOYEHUS,
MOUBEAEHHbBIE HA pPUC. 4 (NPU  HAAUMYUKM  HEMOABMXKHbIX
OBOBLEKTOB NPU OTKPbLIBAHUM, HAMPUMEP, CTEHA HA puUc. 3)
AW HO pUC. 5 (NpPU OTCYTCTBUM HEMOABMXKHbBIX OObEKTOB).
MNpumevanne: EcAu uCNOAb3ylOTCA ABA M 6GoAee yCTpPOKHCTB
6e30nacHOCTM C OAMHAKOBbBIM HA3HA4YeHunem (BGLLLMTG npu
30KPbIBAHUN  HUAU OTKpbleHMM), nx cCcAeAyeT MNOAKAKYATHL
NnocAeAOBATEeAbHO (CM. puc. 12). AOAXHBI MCNOAb30BATbCSA H3
KOHTAKThbI.

MoAKAIOHEHNE DOTOIAEMEHTOB 3ALLMTBI MPM 3AKPbLIBAHKM,
POTOIAEMEHTOB 3ALLUTHI MPU OTKPLIBAHMM/3AKPbIBAHMM
(pekomeHAayemas cxema)

% 10|11 12 13|14 15 16|17 18|19 20 21
A BlgplC OPl_ _ |+ +|XK LOCK
OPEN FSW +24V FSW | WL
|
RX CL TXCL
1
L2}
?j -1 }—e
T ~ +(2
5| +
1
2
L 7]- [:?
2(+ _ T
+ 5]
TX OP/CL RX OP/CL
puc. 5

MoakAlOHEHME YCTPOMCTB BE30MACHOCTH 3AKPbIBAHMS U
YCTPOMCTB 6€30MACHOCTU OTKPbIBAHMS

9 10|H |12 13|14 15 16|17 18|19 20 21
A BilgplC OP| _ _ _ |+  +[IKX LOCK
OPEN FSW +24V FSW | WL
L
—0 0O
puc. 6

YCTpOorCcTBa 6€30NACHOCTU HE MCMOAbB3YIOTCS

9 10‘11‘12 13‘14 15 16‘17 18‘19 20 21

A _BlgplCL OP|_ _ _ [+  +]|-NX LOCK

OPEN FSW 24V FSW [ WL
puc.7
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MNoAkAlOHEHME C*)OTOS/\eN\eHTOB 3ALLMATBI NP OTKPbIBAHMN

9 10|11
opEN P

12 13‘14 15 16‘17 18‘1& 20 21

LOCK

+
B +20V FSW | WL

!

RX

HEEINE

X

puc. 8

MOAKAIOHEHWE GDOTODIAEMEHTOB 3ALLUTHI MPU 3AKPbIBAHMM

10| |12 13|14 15 16|17 18|19 20 21
OPEN +24V - FSW | WL
__l | I
RX X

1
Py

?j N I [ —
[ H. |2
Has

puc. 9

MOAKAIOYEHME 2 NAP GOOTODAEMEHTOB 3ALLMTHI MPU 3AKPbLIBAHMM

Q 10 ‘
OPEN

‘12 13‘14 15 16‘17 18‘19 2068K
STP WL

RX CL1 TXCL1

|
o =[w][v]=
5
!

TXCL2 RX CL2

N =

+ 1

- 11
o[ a]w][n]=

puc. 11

MoAKAtoHeHKeE ABYX H3 KOHTAKTOB MOCAEAOBATEABHO
(Hanpumep, doToAeMEHTHI, KHoMnka CTOM)

o " " ')

puc. 12

MOAKAIOYEHUE JOOTOIAEMEHTOB 3ALLLUTHI MPU OTKPBIBAHUM U
dOOTOIAEMEHTOB 3ALLLMTLI MPU 3AKPLIBAHMM

9 10|H 12 13|14 15 16|17 18|19 20 21
A B lgp LOCK
OPEN W.L
RX OP TX OP
1
L_[2]
l_?j —E—o
T _ +|2
5| +
TXCL RX CL
1
2]
- 5
2+ _T
+[ 5]
puc. 10

MNoakatodeHne AByx HP KOHTAKTOB MAPAAAEABHO
(Hanpumep, kHonkun OTKPBITb A 11 OTKPbITH B)

.

/&

puc. 13

4.2. KAEMMHbI PA3BEM J3 - Mutanue (puc. 2)
PE . 303eMAeHMe

N : ~220B (HenTpaAb)

L : ~220B (doazq)

MpumedaHue: AAs  KOppekTHoW paboTel nAata 6Aoka
ynpaBAeHUsa AOAXKHA 6bITb 3a3emMAeHa. YcTaHoBuTe

COOTBETCTBYIOWMNIA TEPMOANGPDEPEHLUAABHbIN BbIKAKOYATEAb
SAEKTPOMUTAHUA CUCTEMbI.
4.3. KAEMMHbIA PA3BEM J4 - [puBOABLI M CUTHAALHASA
Aamna (puc. 2)
M1 : COM / OP / CL: MoakAOYEHME NPUBOAC |
UcnoAb3yeTcsa NpuM OAHOCTBOPYATLIX BOPOTAX
M2 : COM / OP / CL: MoakAO4YEHME NPUBOAQC 2
He ncnoaAs3syeTcs npu 0AHOCTBOPYATLIX BOPOTAX
LAMP : BbIXOA MOAKAIOYEHMS CUTHOABHOM AGMMbI (~ 220 B)
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4.4.

KAEMMHbIVi PA3BEM J1 — AONOAHUTEABHbIE
ycTpoHcTBa (pUc. 2)

OPEN A - komaHaa OTkpbITh 06e cTBOopkM (HP)

OPEN B

STP

CLFSW

AQHHOS  KAEMMO  TMPEAHA3HAYEHO  AAS  MOAKAIOHEHMS
AOBOro yCTPOMCTBA (KHOMKA, AETEKTOP M T.A.), KOTOpoe
MEW  30MbIKOHUM  KOHTOKTOB  MOACET KOMAHAY HA
OTKPbIBAHME M/UAM 3AKPBIBAHME 06OMX CTBOPOK BOPOT.

AAS YCTOHOBKM HECKOAbKMX YCTPOMCTB MOAKAlOYMTE HP
KOHTOKTbl MIAPAAAEABHO (CM. puc. 13).

— KOMAHAA OTKpbITb 0AHY cTBOPKY (HP) / 3akpbiTb
AQHHOS KAEMMO  MNPEAHA3HOYEHA AAS  MOAKAIOYEHUS
AOBOro YCTPOMCTBA (KHOMKA, AETEKTOP M T.A.), KOTOpoe
NPW  30MBIKOHWMM  KOHTOKTOB  MOACET KOMAHAY HA
OTKPbIBAHWE  W/WMAM  30KPbIBOHME  OAHOM  CTBOPKM,
YNPABAIEMOM MPUBOAOM M. MPU MCAOAB3OBAHUKM AOTUK
B 11 C BCErAQ NPOUCXOAMT 30KPbLIBAHWE OBEMX CTBOPOK.

AA YCTQHOBKM HECKOABKMX YCTPOMCTB MOAKAIOYMTE HP
KOHTAKTbl MAPAAAEABHO (CM. puc. 13).

- KomaHaa Cron (H3)

ACQHHOS  KAEMMO  MPEAHA3HOYEHA  AA9  MOAKAIOHEHMS
AOBOro yCTPOMCTBA (HAMPUMEP, KHOMKA), KOTOpOe Mnpu
DO3MBIKOHWK  KOHTOKTOB ~ OCTAHOBAMBOET  ABMXKEHME
CTBOPOK.

AA YCTAHOBKM HECKOABbKMX YCTPOMCTB MOAKAIOYMTE H3
KOHTQKTbl MOCAEAOBATEABHO (CM. pUC. 12).

MPUMEYAHUE: ECAM yCTPOMCTBO OCTAHOBKMU ABMXKEHUS
He 6yAeT UCNOAb30BATLCSH, TO YCTAHOBUTE MEPEMbIYKY
MEXAY AQHHBIM BXOAOM M OBLLUUM KOHTAKTOM (-).

— KAEMMQa YCTPOMUCTB 6e30nacHocTH 3akpbiBaHus (H3)
ACIHHbIlZ KOHTAKT npeAHdsHa4YeH AANA MOAKAIOHEHMA
YCTPOMCTBA ©Ee30MACHOCTU 3AKPbLIBAHUS AA 3ALLIMTBI B
OOACCTU MEPEMELLLEHUS CTBOPKM MPW 3AKPLIBAHWKM. Bo
BPEMS 3AKPbIBAHMA MPW MCMOAb3OBAHUM AOTWMK A-S-E-EP
YCTPOMCTBA 6Ee30MACHOCTM  PEBEPCUPYIOT  ABMXKEHME
CTBOPOK AMBO CHQYOAQ OCTOHOBAMBAIKOT, M MOCAE
BOCCTOHOBAEHMS YCTPOWMCTBA 6e30MacHOCTH
PEBEPCUPYIOT  ABMXKEHME (cm.  pasaen 52, -
PACLUMPEHHOE NPOTPAMMUPOBAHUME). Bo Bpems
LIMKAQ 30KPbIBAHUS MPU MCMOAB3OBAHMM AOTMK B 11 C, OHMK
OCTQHOBAMBAIOT ABMXKEHME. OHU HE AEUCTBYIOT BO BPEMS
LLMKAQ OTKPbIBAHUA.

YcTpoiicTBa 6e30MacHOCTU 3AKPbIBAHUS MPOAOAXKOIOT

AENCTBOBATh, KOTAQ BOPOTA  OTKPLITH, MPEAOTBPALLLOS
3aKpPbIBAHME.
NMPUMEYAHMUE: Ecau ycTpo#cTBa 6esonacHocTH

3aKpbIBAHMSA He GYAYT MCMOAb3OBATHLCH, TO yCTAHOBUTE
nepembidky Mexay khnemmamu CL u -Tx FSW (puc. 7).

OP FSW - kAeMMa ycTpoicTB 6e3onacHOCTH oTKpbiBaHus (H3)

-Tx FSW - knemma

AQHHBIM  KOHTOKT  MPEAHO3HOYEH AAS  MOAKAIOYEHMS
YCTPOMCTBA ©OEe30MACHOCTU OTKPbIBAHMA AAS 3ALLMTHI B
OBAQCTU MEepeMeLLEHUs CTBOPKM MPU OTKPbLIBAHMMU. Bo
BPEeMS OTKPbIBOHWS MPU MCMOAb3OBAHMM AOTMK A-S-E-EP
YCTPOMCTBA 6€30MACHOCTM OCTAHOBAMBAIOT ABMXEHME, U
MOCAE BOCCTOHOBAEHMS  yCTpoMCTBA 6e30MacHOCTH
peBepcUpyioT ero. Bo Bpems UMKAQ OTKPbIBAHWUS MNpPu
MCMOAB3OBAHUM AOTWMK B 1 C, OHWM OCTAHOBAMBAIOT
ABMXKEHME. OHWM HEe AENCTBYIOT BO BPEMS  LIMKAQ
3QKPbIBAHUS.

YcTpoicTBa 6€30MaCHOCTU OTKPbIBAHUS MPOAOAXKCIOT

AENCTBOBATh, KOTAQ BOPOTA 3AKPLITH, MPEAOTBPALLLOS
OTKPbIBAHME.
BHUMAHMUE: Ecau ycTpo#cTBa 6esonacHocTH

30KpbIBAHUS He ByAYyT MCMOAb3OBATbLCH, TO YyCTAHOBUTE
nepemMbidKy Mexay khAemmamu OP n -Tx FSW (puc. 7).

— KAeMMA “-" MUTAHUS AOMOAHUTEABHBIX YCTPOWUCTB

— KAeMMQ “+24B” NUTAHUSA AOMOAHUTEAbHbIX YCTPONCTB
BaxHas uHdopmauus: MAKCUMMOAbHBIM MNOTPEBAIEMBIN
TOK AOMOAHMUTEABHBIX YCTPOMCTB - 500 MA. AAd pacyeTta
3HOYeHUs  noTpebasemoro  Toka — obpammMrech K
MHCTPYKUMSIM MO AOMOAHUTEABHbBIM YCTPOMCTBAM.

“-" MUTAHUA POTOIAEMEHTOB

ECAM Bbl MCMOAb3yeTE ACQHHbINM KOHTOKT AAS MOAKAIOYEHMS
U UTAHUSA M3AYHATEAEN OOTODAEMEHTOB, TO Bbl MOXETE
nPEKY HEOBXOAMMOCTU MCMOAB3OBATE COYHKLLMIO MPOBEPKM
pPABOTOCNOCOBHOCTU JOOTOSAEMEHTOB (CM. Pa3AEA 5.2. -
PACLUMPEHHOE MPOrPAMMMPOBAHME).

MK MCNOAB30OBAHMM AQHHOM COYHKLIMKM BAOK YNPABAEHMS
nposepseT paboTOCNOCOBHOCTb OTOIAEMEHTOB NEPEA
KQDKABIM LLUKAOM OTKPBIBAHUSA MAM 3AKPbIBAHMS.

FAAC

4.5. KAEMMHbBIV PA3BEM J5 — UHAMKATOPHAS AGMNA M

W.L

LOCK

3AEKTPO3aMOK (puc. 2)

— KA@MMA MUTAHUS UHAUKATOPHOMN AQMIbI

Ecam Tpebyercs MCNOAb30BAHUME MHAMKATOPHOM AQMIMbI
(24 B, 3 BT MOKCHMMYM), TO MOAKAIOYMTE €€ K ACQHHOMY
KOHTAKTY 1 +24 V. AArs obecneyeHus KoppeKTHOM paboThl
CUCTEMbI HE NPEBBILIANTE YKA3OHHYIO MOLLLHOCTb.

— KAEMMQA NMUTAHUS IAEKTPO3aMKa

EcAn TpebyeTcs UCMOAB3OBAHME DAEKTPO3AMKA (~12 B),
TO MOAKAIOHUTE €r0 K AGHHOMY KOHTOKTY M KOHTOKTY +24 V.

4.6. LUTEKEPHbIA PA3BEM J2 — KapTbl A€KOAEPOB M

MPHUeMHHUKOB (pHc. 2)

Pasbem J2 UCMOAB3YETCA AAS MPIMOTO MOAKAIOHEHUSI KAPT
MINIDEC, DECODER 1 RP npuemHuka (cm. puc. 14, 15, 16).

YCTaHOBUTE
KOMMOHEHTbI

TOK, 4TOObI ee
HAOMPOBAEHbl K

KapTy
ObIAM

SAEKTPOHHbIE
naate  ©aoka

YNPOBAEHMS. YCTAOHABAMBATL MAM BbIHUMATb KAPTY CAEAYET
MPU BbIKAIOYEHHOM MUTAHMM.

PLUS
433 /868

o O

MINIDEC

SL/DS/SLH pMC. 14
PLUS
433/868
® o o6
L
455D ‘
oIk ; )
QRO
q FAAC L%l
DECODER
SL/SLH
__@ Qo2 |:|
ENE) puc. 15

Mpumeyanune: Hrkoraa He
MOAKAIOHAMTE MAPAAAEABHO
ABQ y3AQ (Plus 433 nan 868,
Digicard, Digikey) kK oAHOMY
AEKOAEPY, O MCMOAb3YyHUTE
AOTMOAHUTEAbHbIE AEKOAEPDI
AAS KOXKAOTO Y3AQ.

PLUS 433 /868
DIGIKEY
DIGICARD

2

- [S)
=[S0
S|e
[Slo

DECODER
DS

-

Ziv ofr ©@WOOON

[elelele@

4

12
on|o] ofo[o]o

puc. 16

| RP433DS/SL
RP 868 DS / SLH

N
[42]
(6]
1\';\/\\
T 1T
PN
§ \\\\\\‘
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4.7. KAEMMHbIA PA3BEM J6 — OKkoHeuHble
BbIKAIOHATEAM U/nan aatymnkmu Gatecoder (puc. 2)

AQHHBIM  PA3bEM  MPEAHA3HOYEH AAR MOAKAIOHEHMS
OKOHEYHbIX BbIKAIOYOTEAEM 3AKPbLIBAHMUS M OTKPbIBAHMS,
KOTOpbIE B COOTBETCTBMM C BbIOPAHHOM AOMMKOM MOTYT
MCMOAb30BATLCS AAS MOAQYM KOMOHA OCTAHOBKM AMOBO
TOPMOXEHMS. HEUCNOAB3YEMbIE OKOHEYHbIE BbIKAIOYATEAM
AOAXKHbI  OblTb  30MEHEHbI MEPEMBIMKAMM  (ECAM He
MCMOAb3YETCd HWM OAMH OKOHEYHbIM BbIKAIOHOTEAb, TO
nepeMbIdKM He TpebytoTcs).

Aarimkn Gatecoder TaKKe MOTMYT MCMOAb3OBATBCS  AAS
OMPEAEAEHUS YTAQ MOAOXKEHMSA CTBOPOK M TAKMM OBPA30M
AAS TIPOTPAMMMUPOBAHUS TOYEK TOPMOXKEHUSA M OCTAHOBKM
HE3QBMCUMO OT BPDEMEHMU PABOTLI MPUBOAOB.

OKOHeYHble BbIKAOHATEAM U AQTYMKM Gatecoder takxe
MOTYT KOMOBUHUMPOBATLCA AA OCTOHOBKM ABMIKEHUS AO
AOCTUXEHUA MEXAHUYECKOTO OTPAHUYUTEAS. MOAKAIOYEHME
CM. Ha puc. 18, 19 1 20.

FAAC

5. NIPOrPAMMUPOBAHUE

AN MPOrPAMMUPOBAHMA  OBTOMOTUYECKOM  CUCTEMBI
HEOBXOAMMO BOMTM B pexxmm “TIPOTPAMMUMPOBAHNA".
MNPOrPAMMUPOBAHUNE TMOAPA3AEAIETCA HA ABO  YPOBHS:
BA3OBOE 1 PACLUMPEHHOE.

5.1. BA3OBOE TPOrPAMMUPOBAHUE

AAg Bxoaa B pexum BA3OBOTO MPOTPAMMUMPOBAHNA
HA>XXMUTE KHOMKY F.

e EcAm Bbl HOxxmeTe kHomky F (1 ByaeTe yaep>xueath ee),
TO Ha AMCnAen OyaAeT BbIBEAEHO HA3BAHWME MNEPBOM
MPOrPAMMUPYEMOM COYHKLLMM.

o [TOCAE TOrO KOK Bbl OTMYCTUTE KHOMKY, HO AMCMAEN ByaeT
BbIBEAEHO 3HOYEHME COYHKLMU, KOTOPOE MOXET ObITb
M3MEHEHO C MOMOLLLBIO KHOMOK + U -.

e ECcAm Bbl Haxxmete kHonky F ewe pa3s (u Byaete
YAEPXMBATL €€), TO Ha Amcrnaer OyAeT BblBEAEHO
HO3BOHUE CAEAYIOLLLEM MPOTPAMMUPYEMOM COYHKLMU U

FCA1 - OkKOHeYHbI1 BbIKAIOHATEAb OTKPbIBAHUA CTBOPKY 1 TA
FCC1 - OKOHEHHbIlj BbIKAIOHATEADb 3QKPbIBAHUA CTBOPKM 1 o IO AOCTMXKEHMM MOCAEAHEN MPOrPAMMUPYEMON
FCA2 - OKOHEeYHbI1 BbIKAKOHATEAb OTKPbIBAHUA CTBOPKMU 2 AOYHKLMM HAKMUTE KHOMKY F AAS BbIXOAQ M3 PEXMAMA
FCC2 - OkKOHEeYHbI! BbIKAIOHATEAb 3QKPbIBAHUSA CTBOPKU 2 NPOrPAMMUPOBAHMS, Ha AMcrnanee Oyaet
B TAHOBAEH T XKEeHU TOAHMA BXOAOB.
OCCTOHOBAEHO OTOBPAXKEHME COCTO OAO
5 J6 B MPUBEAEHHOM HUXe TabAmLEe OMUCHIBAETCH
MOCAEAOBATEABHOCTb MPOTPAMMUPYEMBIX  COYHKLLMM
— M AOCTYMHbIX TPy BA3OBOM NMPOTPAMMMPOBAHUM.
22 2(3)24 25
12 15 16 | 17 18 | 10 | 20 21 | = o W 5 BA3OBOE NPOTPAMMUPOBAHUE
STV AR 58 8 O8
+24V FW WL L L = Aucnaei | PyHkumus o
YMOAYAHUIO
| || | NOTUKA PABOTbI (cm. Ta6a. 3/a-f): I~
’_ ’_’ ,’—_,' - ABTOMATHHECKAS ,—
'__ - MoAyaBTOMATHHECKOS
s puc. 18 ’:_, - ABTOMaTnyeckas “besonacHas”
J6 ,’_:,’:' - NoayasTOMaTnyeckas “lMouarosas”
1 -MNoayasTomatmyeckas “B”
W e -
22 23 o4 25 ,’_ - MpucyTcTBme onepaTtopa
1415 1617 1819120 21 = o o 8 IZHT) | BPEMA RAY3EE ) I~
+ o+ | X LOck 8 8 < 08 '—’—’ AQHHBI NAPAMETD  AEMCTBUTEAEH TOABKO AAS 11
- 0T +24V FSW WL 2R R i QBTOMATUYECKOM AOTUKM. B AmanasoHe ¢ 0 Ao 59 —
CEeKYHA 30A0€eTCq C LIAarom 1 C, 3aTemM AUCIAEMN
NepeKAIHaETC HA OTOBPAXEHWe B doopmate
MUHYT U AECATKOB CEKYHA (C pa3AEAEHUEM
KPOCHbIH - TOYKOM) U PETYAMPOBKA OCYLLLECTBAIETCS C LLIATOM
| GATECODER 1 [G@AbIA 10 C AO 3HQHEHMS 4.1 MUH.
EPHbIM Hanpumep, umdopa 2.5 HO AMCNAee O3Ha4aeT 2
T — MUHYTbI 50 CEKYHA.
KpacHem _ - CHAA CTBOPKM 1: =
GeAbin I I ]}
_ | GATECODER 2 '— CUAQ OTKPbIBAHMS/3AKPbIBAHMS MPHUBOAQA 1 ’— —
YEpPHbIN 19 | ) L _’
puc. | - MMHMMOABHAS CUMAC
J6 ICI71 - MOKCMMOABHOS CHUAQ (AAS
J5 I ruapasamdeckoit CUCTEMBI)
L~ ’_ _' CUAA CTBOPKU 2: _"_
— CWAQ OTKPbIBAHMS/3AKPbIBAHMS MPUBOAC 2 o
22 28 24 25
O I | - MUHMMOAbHAS CrAa ’_ _’
1415 16117 18119120 21| = o < N
R R B ok 5 8 § 08 =171 - MOKCMMOABHAS CHAQ (AR
UV FSW o WL L o T s I ruapasamieckoit cuctemel)
3AAEPXKA 3AKPbIBAHUA CTBOPKMU 1: ’—'
el MPOrPAMMUPOBAHNE  30AEPXKM  3AKPbIBAHMS
(I I
kpackwii{ — CTBOPKM 1 OTHOCUTEABHO CTBOPKM 2. AManasoH ot O —
GeAblit A0 4,1 MuH (Cm. BPEMS TTAY3bl).
~ | GATECODER 1
4epPHbIU | I BPEMSA PABOTbI (cm. pasaen 6.3.):
— Bo3moxkeH BblGop “NpocToro” (CBTOMATHMHECKOTO
|
KpAcHbIN, —— OBy4yeHus WMAM “MOAHOMO” (PYYHOrO pPEeXMMma C
GeAbI BO3MOXXHOCTBIO MPOTPAMMUPOBAHMS TOPMOXEHMSA
YepHblit GATECODER 2 M TO4EK OCTAHOBKM).
puc. 20 MpocToe 21c
o6y4yeHue
MpumevaHne: Ha AQHHbIX PUCYHKAX MPUBEAEHbI TOAbKO MoAHoe s3c
MAKCHMAAbHbIE KOHpurypaumumu. BosmoxHa peaausaums Bcex obyyeHune
MPOMEXYTOUYHbIX KOHpurypaumn (ToAbko 1 aatink Gatecoder,
TOAbKO 1 OKOHEYHbIA BbIKAIOHATEAb, 2 AaTyuka Gatecoder u 2 ] — BbIXOA M3 PEXMMA MPOrPAMMMUPOBAHUS 1 BO3BPAT
OKOHEYHbIX BbIKAIOHATEAS U T.A.). Il | | x otoBpaxeHmio cocTosHms Bxoaos
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5.2. PACLUNPEHHOE NMPOrPAMMUPOBAHUE

AAd

BXOAQ B

PEXMM

PACLUMPEHHOTO

NMPOPAMMUMPOBAHUY, yaep>xmBasg HOXATOM KHomMKy F,
HODKMMTE KHOMKY +.

e MlOCAE TOrO KOK Bbl OTMYCTUTE KHOMKY +, HO AUCMAEMN
OYAET BbIBEAEHO HO3BAHME MEPBOM MPOrPAMMUPYEMOM
AOYHKLMM.

e [lOCAE TOro KQK Bbl OTAYCTUTE M KHOMKY F, HQ Ancnaen
OyAET BbIBEAEHO 3HAYEHME CDYHKLMK, KOTOPOE MOXKET
OblITb MU3MEHEHO C MOMOLLLBIO KHOMOK + U -,

o Ecam Bbl HOkmeTe KHoMKy F (1 ByaeTe yaep>XuBaAThL €€),
TO HO AMCNAEN OYAET BbIBEAEHO HA3BOHME CAEAYIOLLLEN
NPOrPAMMMPYEMOU  CPYHKLIMKU, U €CAM Bbl OTMNYCTUTE

KHOTKY,

HO aAmcnaer OyAeT  BbIBEAEHO

3HA4YEeHMne

OYHKLMM, KOTOPOE MOXET ObITb M3MEHEHO C MOMOLLLBIO
KHOMOK + U -,

o [pun

AOCTUXEHUN

MOCAEAHEM

MPOrPAMMMPYEMOM

AOYHKLUMM HOXKMUTE KHOMKY F AAS BBIXOAQ M3 pPEXMMA

NPOrPAMMMPOBAHMUS, "

HA ANCTIAEE

Oyaet

BOCCTAHOBAEHO OTOOPOXKEHME COCTOAHMS BXOAOB.

B NPWBEAEHHOM
MOCAEAOBATEABHOCTb

HmxXe TabAMLE
MPOrPAMMUPYEMBIX

onmchiBaeTCs
ADYHKLMM

AOCTYMHbIX Npy PACLLUMPEHHOM MNMPOTPAMMMPOBAHMM.

FAAC

Aucnaen

PyHKUMUSA

Mo
YMOAYAHMIO

_nZ
I

NMPEABAPUTEAbHASl CUTHAAU3ALMUS (5 c):
BKAIOYEHME CUTHAABHOM AGMIMbI 30 5 C AO HAYAAQ
ABVKEHMUS.

- Aa

iz - Her

~1_1

OAEKTPO3AMOK HA CTBOPKE 2:
YCTOHOBKQ 3AEKTPO3AMKA HA CTBOPKY 2 BMECTO
CTBOPKM 1.

iz - Her

I~1_1

PACLUMPEHHOE NPOrPAMMUPOBAHMUE @ + @

(N
I

UHAUKATOPHAS AAMNA:
Mpu ycTaHoBke 3HA4YeHus O BbIxoA obecneymBaet
AYHKLMOHAABHOCTb CTAHAQPTHOM MHAMKATOPHOM
ACMIMbl (TOPUT BO BPEMS OTKPBLIBAHMA M MAY3bl,
MYAbCUPYET MPU 30KPbIBAHUK U BbIKAIOYEHA MPU
30KPbITbIX  CTBOPKAX). [lpu  yCTOHOBKE  ALOGbIX
APYMMX  3HQYEHWUM  MPOrPAMMMUPYETCS  BPEMS
QKTMBALLMM BbIXOAQ, KOTOPbIN MOXET
MCMOAb3OBATLCS (4€PE3 AOMOAHUTEABHOE peAe)
AAS BKAIOYEHMS, HAMPUAMEP, OCBELLEeHud. B
amanasoHe ¢ 0 A0 59 cekyHA Bpems
NPOrPAMMMUPYETCS C LLIArOM 1 C, A B AMANC30OHE
c 1.0 A0 4.1 muH c waarom 10 c.

71- CTAHAQPTHAS MHAMKATOPHAOS

LI xamna
LI I - BbIXOA C 30ACHHbBIM BPEMEHEM

]
no
! L1 paboThl

C

I~
——

Auncnaen

PyHKUMUSA

Mo
YMOAYQAHMIO

A

MAKCUMAABHAS CUAA NMPU NYCKE NPUBOAA:
BkatoyeHne npvBoAQ npu nycke c
MOKCUMOABHOM CUAOM (He3aBucKMmoO ot
YCTAHOBOK CUAbI OTKPbIBAHMSA/3AKPbIBAHMS).
AQHHOS AOYHKLMA MOAE3HA MPK MCMOAb3OBAHMM
TIKEAbIX BOPOT.

"/ -Aa

Ty - Her

u_l

PEBEPC MOCAE BOCCTAHOBAEHUS
POTOSAEMEHTOB 3ALLLUTLI MPU 3AKPbIBAHUU:
BkAtoYeHWe  dPyHKUMM,  Opu KOTOPOW Mo
CPOaBAThIBAHUMIO JOOTOIAEMEHTOB  3ALLMTLI  MPU
3QKPbLIBAHMM  MPUBOAbLI  OCTAHOBATCS, O MOCAE
BOCCTQHOBAEHMS BKAKOYMTCS pesepc. Mo
YMOAYCHUIO 3AMPOrPAMMMUPOBAH HEMEAAEHHbIN
pesepc.
1.

/»Ao

Ty - Her

(/]

|

AOXUM:

Nepexoa MNPUMBOAC HA MOKCHMMOABHYIO  CUAY
30KPbIBAHMA HA 1 C AA9 MPEOAOAEHMS CUAbI
COMPOTUBAEHMS A3bIHKA DAEKTPO3AMKA.

4 pa

=y - Her

u_l

PyHkuma A.D.M.A.P.:

BkatoyeHne pexmma pPaboThl YCTPOMCTB
6e30MacCHOCTH, YAOBAETBOPSAIOLLLETO CTAHAQPTY
NFP 25/362 (PpaHLmg).

- Aa

iz - Het

(/N

PEBEPCMBHbIN NMPUXUM:

BKAlOYEHME MPMBOAG HA 30KPbIBOHWME HA 2 C
nepeA OTKPbIBAHWMEM BOPOT AAR OCBOBOXAEHMSA
A3bI4KQ DAEKTPO3AMKA.

'—/ -Aa

Ty - Her

(]

3AAEP)XKA OTKPbIBAHUA CTBOPKU 2 (2 c):
BKAIOYEHME 30AEPXKKM (OTKPBIBAHMS) CTBOPKM 2 AAR
NPEAOTBPALLLEHUS BIAMMOAEMCTBMS ABYX CTBOPOK.

- Aa

Ty - Her

_l

ONOBELWLEHUE Ob OBCAYXXUBAHUU

(B coyeTaHun c NPUBEAEHHOMN HUXKE (PYHKLUEN):
BkAtOYeHme dOYHKLMM onoseLLeHus npv
CHWKEHMKM cyeTynka A0 O (YCTOHOBAMBAEMOTO C
MOMOLLLbIO HKECAEAYIOLLLEM QOYHKLMM
“MPOrPAMMMPOBAHME CHETHMKA LMKAOB") c
BKAIOYEHWMEM MPEABAPUTEABHOM CUIHAAM3ALMK (8
C) MpU KOXAOM KOMaHAE OTKpbITh. AGHHOS
AOYHKLLMSA MOXeT MCMOAb30OBATHCS AAS
MPOrPAMMUPOBAHMS OrnoBeLLLeHMS o
HEOBXOAMMOCTU CEPBUCHOTO OBCAY>KMBAHMS.

4 pa

iz - Het

(/]

MPOBEPKA PABOTOCNOCOBHOCTU
POTOIAEMEHTOB:

Mposepka BGAOKOM YIPCBAEHMS
PABOTOCNOCOBOHOCTM  CDOTODIAEMEHTOB  MEPEA
KCOKABIM  OTKPbIBAHMEM/3AKPBIBAHMEM  CTBOPOK.
Ecau  TECT  He NMPOXOANT (HemcnpaBHbI
POTOIAEMEHTHI), TO MPUBOAbI HE BKAIOYATCS.

- Aa

iz - Her

u_l

I

NPOrPAMMUPOBAHUE CHETHUKA LLUKAOB:
MPOrPAMMUPOBAHUE  CHETIMKA PABOYMX LIMKAOB
CUCTEMbI. AMANA3OH 3HAYEHUIM (B TbiIcs4ax) OT 0 A0
99 ThICSM LMKAOB. BblBOAMMOE HQ  AMCMAEM
3HaYyeHWe OOHOBASETCAs MO Mepe  BbIPABOTKM
LMKAOB.  PYHKLMA MOXET MCMOAb3OBATLCH  AAS
NPOBEPKM KOAMHECTBA OTPABOTAHHDBIX LIMKAOB MAM
AAS "OnoBeLLeHus 06 OBCAY>KMBAHMM".

=
—

i

BbIXOA U3 PEXMAMA MPOrPAMMMUPOBAHMS M BO3BPAT
K OTOBPAXKEHMIO COCTOSHMS BXOAOB
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6. 3AMNYCK

6.1. MPOBEPKA C NOMOILLbIO CHA MUHANKALIMU

Ha naate GAOKA YNPOBAEHUS PACMOAOXEH 2-X 3HAYHbIM
LMADPOBOM AUCMAEN. BHE pexmnma nporpammmpOoBaHMS
AQHHBIM  AMCMAEN  MCMOAB3YETCH  AAS  OTOBPAXKEHMS
COCTOSHMA BXOAOB. Ha puc. 16 npuBeaeHO onmcaHue
CErMEHTOB (B AGABHENLLIEM BYAEM MCMOABL3OBATL TEPMMH
CUA) C NpmBS3KOM K COOTBETCTBYIOLLIMA BXOACM.

FCAT

[ e

/_‘_ f: FCC2

FCA2

FSWOP

OP_A 7;/
STOP~]—
OP_B TI °

FSWCL

puc. 21

B npuBEAEHHON HiKe TADAMLLE NMEPEYNCAEHBI COCTOSNHMUS
CUA  WMHAMKATOPOB B 30BUCMMOCTM  OT  COCTOSHMS
COOTBETCTBYIOLLLMX BXOAOB.

MNpumeyaHme: CUA BKAIOYEH — KOHTAKT 30MKHYT
CUA BbIKAIOYEH — KOHTAKT PA3OMKHYT

MNpoBepbTE COCTOFHME MHAMKALMM MO TABAMLE.
3Ha4vyeHuns CUA MHAMKALUU

CHA BKAIOYEH BbIKAIOYEH

OP_A | KomaHAQ GKTMBHO KomaHaa He akTuBHA

OP_B KomaHaa aktvBHO KomaHaa He akTuBHA

STOP KomaHaa He akTusHAO KomaHaa aktmsHa

FSWCL | YcTp. 6€30nacHOCTU He KTUBHO YcT1p. 6€30NacHOCTU OKTUBHO

FSWOP | ¥YcTp. 6€30NacHOCTU He AKTUBHO Yc1p. 6€30NACHOCTU AKTUBHO

FCA1 OKOHEUHbIN BbIKAIOHATEAb HE AKTUBEH| OKOHEYHbIM BLIKAIOYATEAL OKTMBEH

FCC1 OKOHEYHBIM BLIKAIOYATEAb HE OKTMBEH | OKOHEYHbBIN BbIKAIOHATEAb OKTUBEH

FCC2 | OKOHeYHbIM BbIKAIOYATEAb HE OKTMBEH | OKOHEYHbIN BbIKAIOYATEAb AKTUBEH

FCA2 | OKOHeYHbI} BbIKAIOHATEAb He aKTMBEH| OKOHEYHbIM BbIKAIOYATEAD OKTUBEH

Mpumedanue: CoctosHus CUA MHAMKATOPOB BO BPEeMS MOKOSA
BOPOT NPUBEAEHbI XMPHBIM LUPUCPTOM.

6.2. [IPOBEPKA HATPABAEHNA U CUADI
OTKPbIBAHUNSA/3AKPbIBAHUA

1) 3anporpammmpymte HeOOXOAMMbBIM PEXMM PABOTHI
OAOKA YNpaBAEHUS 455D, KOK OMMCAHO B PA3AEAE 5.

2) OTKAIOYMTE MUTAHME NAQTHI.

3) Pasbaokupymte MNpuBOAbI M
BOPOTA B CPEAHEE MOAOXKEHME.

4) OTKAIOYUTE PA3OAOKMPOBKY MPUBOAOB.

5) TloakalouMTE MUTAHME.

6) MNoaanTe MMMNYABC HO OTKPbIBOHME (BxOA OPEN A, cm.
puc. 2) 1 y6eAMUTECD, YTO CTBOPKM BOPOT OTKPbLIBAIOTCS.

BPYYHYIO YCTQHOBMUTE

MNpumevanne: Ecam nocae noaayn nepsBow komaHabli OPEN A
BOPOTA HAYHYT 3QKPbIBATHCSH, TO OTKAIOYUTE TMUTAHUE M
NMOMEHSANTE  MOAKAIOHEHME  pA3  ABUIATEAEH  NPUBOAOB
(KopMYHEBbI M YepHbIA NPOBOAHMKM) KAEMMHOro pdasbema
6A0Kka ynpasaeHuns 455D.

7) TlpoBepbTE CUMAY OTKPbIBAHMSA/3OKPbIBAHMS MPUBOAOB M

€CAM HEOBXOAMMO OTPETyAMPYMTE €€ (CM. pasaeA 5.1).

MpumeyvaHue: lpu MCNOAL3OBAHMM TMAPABAUYECKUX TMPHUBOAOB

CHAQ OTKPbIBAHMSA/3AKPbIBAHUA AOAXHA ObiTb YCTAHOBAEHA HA

Mmakcumym (50).

8) OCTOHOBUTE ABMXKEHME CTBOPKM C MOMOLLLBIO KOMOHAbI
cton (STOP).

9) Pa3BAOKMpPYMTE MPUMBOABI, 30KPOMTE CTBOPKM M CHOBA
OTKAKOYUTE PA3OAOKMPOBKY MPUBOAOB.

FAAC

6.3. YCTAHOBKA BPEMEHU PABOTbI

MpeaynpesxkaeHue: BO BpemMs NpoLeAypbl yCTAHOBKM BPEMEHM
paboTel ycTponcTBa 6€30MacHOCTH BbiKAlOYEHbI! [To3TOMy BO
BPpeMs  BbIOAHEHMS  AQHHOM  NpoLeAypbl  Heo6XO0AMMO
NPeAOTBPATHTb HAXOXAEHUE AIOAEH B 30HEe mnepemMeLLeHus
CTBOPOK.

Bpems  OTKPbIBOHWA/3AKPbIBAHUS  YCTAOHOBAMBAETCS C
MOMOLLLBIO MPOLEAYPbl OBYy4EHMS, KOTOPAsS OTAMHOETCS B
30BUCMMOCTM OT TOro, OYAYT MAM HET MCMOAb30OBATHCH
OKOHEYHbIE BbIKAIOYATEAM M/MAM AQTYMKM Gatecoder.

6.3.1. OBYYEHUE MPU PABOTE BE3 OKOHEYHbIX BbIKAFOYATAEH
U BE3 AATYNKOB GATECODER

Ob6y4yeHre npum pabote 6e3 OKOHEYHbIX BbIKAIOYATEAEN U
6e3 aatimkos Gatecoder moxeT ObiTb BBIMTOAHEHO ABYMSA
cnocobamu:
MpocToe obyyeHune:
YBeantecb, 41O CTBOPKM 3OKPbITHI, BOMAMTE B PEXMM
BA3OBOIO TMPOTPAMMUWPOBAHWA, 3atem Bbibepute
doyHkumio BPEMA PABOTBI 1 HaxmmTe KHOMKy + Ha 1 C:
AMCIAEN HAYHET MUMATb, M HOYHYT OTKPbLIBATLCS CTBOPKM.
AOXAMTECH  MOMEHTA, KOTAQ  CTBOPKM  AOCTUIHYT
MEXAHUYECKMX  OTPAHUYUTEAEN  OTKPBIBOHMSA,  3ATEM
noaamte komaHay OPEN A (C mMOMOLLLBIO paaMo-BpeAoka
UAM  TEPEKAIOYATEAS C  30GMKOM), 4YTOObI OCTOHOBMTH
BOPOTA; CTBOPKM OCTAHOBATCH, U AMCMAEN MEPECTAHET
MMUrQTb.
MpoueAypa 3aBepPLLEHA, BOPOTA FOTOBbI K SKCMAYATALMM.
MoAHoe ob6y4YyeHune:
YB6eantechb, 4TO CTBOPKM 3AKPbITHI, BOMAMTE B PEXMM
BA3OBOIroO TMPOTPAMMUMPOBAHMA, 3atem BbiGepute
doyHkumio BPEMYA PABOTHI 1 HOXMUTE KHOMKY + ©oAee
4yemM Ha 3 C: AMCMAEM HOYHET MUIFATb, M HAYHET
OTKPbIBATLCA CTBOPKA 1.
Huxe npuBeaseHbl OMUCAHUA KOMOHA, MOCAEAOBATEABHO
aKkTUBMPYEMbIX BXOAOM OPEN A (C momoLpilo paAMo-
BpPEAOKA UAU MEPEKAIOHATEAS C 30MKOM):
1-1 OPEN - TOpMOXEHME NPW OTKPBIBAHWUM CTBOPKM |
2-1 OPEN - OCTOHOBKQ CTBOPKM 1 MPK OTKPBLIBAHUK U CTAPT
OTKPbIBAHWMA CTBOPKM 2
3-1 OPEN - TOpMOXEHME NMPU OTKPLIBAHMKM CTBOPKM 2
4-i1 OPEN - OCTOHOBKQ CTBOPKM 2 MNpU  OTKPLIBAHUKM U
HEMEAAEHHOE €€ 30KPbIBAHWE
5-1 OPEN - TOpMOXEHME NPU 30KPbIBAHMU CTBOPKM 2
6-1 OPEN - OCTOHOBKQ CTBOPKM 2 MPM 3AKPbBIBAHWUM UM CTAPT
30KPbIBAHMA CTBOPKM 1
7-1 OPEN - TOpMOXEHME NPU 30KPLIBAHMM CTBOPKM 1
8-1 OPEN - OCTOHOBKAO CTBOPKM 1 MPK 30KPbIBAHMM
AUCMIAEN  NEPECTAHET  MUraTb, BOPOTA  TOTOBbI K
3KCNAYyaTaAUmm.
MpumeyaHue: o ECA1  TOPMOXEHME HA  OMPEAEAEHHbIX
cTaamax He  Tpebyercs, TO  MOCAe
AOCTMXKEHMS  CTBOPKOM  MEXAHMYECKOro
OIDAHMYUTEAS ABOXKAbI MOAQHUTE KOMQAHAY
OPEN (B Te4eHue 1 CeKkyHAbI).

o [IpU  HOAMYMM  TOABKO OAHOM  CTBOPKM
HEOBX0AMMO BbIMOAHUTL BCIO
MOCAEAOBATEABHOCTb  AEUCTBMH.  [locae

OTKPbITUS CTBOPKM noaamnTe KomaHay OPEN
5 pa3, CTBOPKA HAYHET 3AKPbIBATLCSH, 3ATEM
MPOAOAXKMTE MPOrPAMMMPOBAHUE.

6.3.2. ObYYEHUE INMPU PABOTE C OKOHEYHbIMU
BbIKAIOYATAAMU

OB6y4yeHne npu paboTe C OKOHEYHbIMU BbIKAIOHOTEAIMM
MOXET OblITb BBIMTOAHEHO ABYMS CMOCOOAMM:

MpocToe obyyeHue:

Y6eamTeCh, 4TO CTBOPKM 3CKPbLITHI, BOMAMTE B PEXMM
BEA3OBOTO TMPOTPAMMUMPOBAHUY, 3a1em BbiOepuTe
doyHkumio BPEMA PABOTbHI 1 HaxmmTte KHOMKy + Ha 1 c:
AMCIAEN HOYHET MMUIATb, M HOYHYT OTKPBIBATHCS CTBOPKM.
MPMBOABI  OTKAIOHOTCSH QBTOMATMHECKM MO  AOCTUXKEHMM
CTBOPKAMM OKOHEYHbIX BbIKAIOHOTEAEM OTKPbLIBOHMSA, HO AAS
30BEPLUEHMS LMKAQ HEOBXOAMMO MOAQTH KoMmaHAay OPEN
A (POAMO-DPEAOKOM MAM MEPEKAIOHOTEAEM C 3AMKOM);
CTBOPKM OCTAHOBATCA, U AUCNAEN NEPECTAHET MUMATh.
MpoueAypa 30BEePLUEHA, BOPOTA FOTOBbI K 3KCMAYATALMM.



MoAHoe obyyeHne:
YB6eAnTeChb, 4TO CTBOPKM 3AKPbITHI, BOMAMTE B PEXMM

BA3OBOTO TMPOTPAMMUMPOBAHUA, 30T1em BbiGepute

doyHKumio BPEMA PABOTbl 1 HaxkmuUTE KHOMKY + Boaee

4yem Ha 3 C: AMCMNAEM HOYHET MMUIaTb, M HAYHET

OTKPbIBATLCA CTBOPKA 1.

TOPMOXEHME CTBOPOK BKAKOHOAETCH QBTOMATUHECKM [O

AOCTMXKEHMIO  MEXTHUYECKMX OrPAHWYUTEAEM, TMOITOMY

AOCTATOMHO  3AMPOrPAMMMPOBATL  TOYKM  AOCTUXKEHMS

orpaHmymnteser KomaHaon OPEN A (C MOMOLLLBIO POAMO-

BPEAOKA MAM MEPEKAIOHATEAR C 3AMKOM):

FCAI - TOpMOXXEHME NPU OTKPbLIBAHMKU CTBOPKM |

1-1 OPEN - OCTOHOBKQ CTBOPKM 1 MPU OTKPbIBAHKMM U CTAPT
OTKPbIBAHMS CTBOPKM 2

FCA2 - TopMOXKeHUE NPU OTKPLIBAHMU CTBOPKM 2

2-11 OPEN - OCTOHOBKO CTBOPKM 2 MNPW  OTKPbIBAHWUKU U
HEMEAAEHHOE €€ 30KPbIBAHWE

FCC2 - TopMOXEHUE MpM 3AKPbIBAHMKM CTBOPKM 2

3-1 OPEN - OCTQHOBKQ CTBOPKM 2 MPU 3GKPLIBAHMM 1 CTAPT
3AKPbIBAHKA CTBOPKM |

FCCI - TopMOXEHME NPU 3AKPbIBAHMKM CTBOPKM 1

4-11 OPEN - OCTQHOBKQ CTBOPKM 1 MPKM 3AKPbIBAHMM

AUCnAen  nNepecTtaHeT  MUraTb, BOPOTA  TOTOBbl K

SKCNAyaTaLmm.

MpumeyaHne: o« ECAY  TOPMOXEHME HA  OMPEAEAEHHbIX
cTaamax He  Tpebyercs, TO  [OCAe
AOCTUMXXEHMS  CTBOPKOM  MEXAHMYECKOro
OIDAHMYUTEAS B TEYEeHMe | CEeKyHAbl

noaaute komaHay OPEN.

ECAM HEKOTOPbIE OKOHEYHbIE BbIKAIOYATEAM
He  MCMOAb3YIOTCH, TO  UHULMMPYUTE
TopMoxeHmne komaHaon OPEN (kotopas
3aMEHSFET OKOHEYHbBIM BbIKAIOYATEAB).

e [l[oM  HAAMYMM  TOABKO OAHOM  CTBOPKM
HEOBXOAMMO BbIMOAHMUTb BCtO
MOCAEAOBATEABHOCTE  AeUCTBUM.  [locae

OTKPbITUS CTBOPKM noaamnTe KomaHay OPEN
5 pa3, CTBOPKA HAYHET 3AKPbIBATLCSH, 3ATEM
MPOAOAXKMTE MPOrPAMMUPOBAHME.

6.3.3. OBYYEHUE NMPU PABOTE C AATYNKAMU GATECODER
OO6yyeHmne npu pabote c aatimkamm Gatecoder moxer
OblITb BBIMOAHEHO ABYMS CMOCODAMM:

MpocToe obyyeHune:

YBeantecb, 4TO CTBOPKM 3OKPbITbI, BOWMAMTE B PEXMM

BA3OBOITO TMPOTPAMMUWPOBAHWA, 3arem BbiBepute

PyHKUMIO BPEMSA PABOTBI 1 HOXMUTE KHOMKY + HA 1 C!

AMCIAEN HAYHET MUMATb, M HOYHYT OTKPbLIBATLCH CTBOPKM.

MPUBOABI  OTKAIOHATCS  OBTOMOATMHECKM MO AOCTUXEHMM

CTBOPKAMM MEXAHUHECKMX OrPAHUYUTEAEN OTKPBIBAHMS, U

AMCIAEN NEePECTAHET MUIATH.

MpoueAypa 3aBEPLUEHA, BOPOTA FOTOBbI K 3KCMAYATALLMM

C PUKCHMPOBAHHBIMM MAPAMETOAMMU TOPMOXKEHMS.

MoAHoe o6y4eHune:

YB6eAnTeCh, 4TO CTBOPKM 3AKPbITHI, BOMAMTE B PEXMM

BEA3OBOTO NMPOTPAMMUPOBAHUA, 1 BbIBEPUTE CDYHKLLMIO

BPEMY PABOTbBI 1 HaXXMUTE KHOMKY + Boaee Yyem Ha 3 C:

AMCIAEN HOYHET MUMATb, M HOYHET OTKPbLIBATLCH CTBOPKA 1.

Hixe npuBeaseHbl OMUCOHUA KOMOHA, MOCAEAOBATEABHO

OKTUBUMPYEMbIX BXOAOM OPEN A (C MOMOLLBIO PAAMO-

BPEAOKA MAM MEPEKAIOYATEAR C 3AMKOM):

1-1 OPEN - TODMOXEHME MNPW  OTKPbLIBAHMM  CTBOPKM |
(ocTaHaBAMBOETCA QBTOMATUYECKM npu
AOCTUXKEHMM MEXAHMYECKOTO OTPAHNYUTEAS)

2-11 OPEN - OTKpbIBAHME CTBOPKM 2

3-11 OPEN - TOpMOXEHME MNPU  OTKPbLIBAHUMM  CTBOPKM 2
(ocTaHaBAMBOETCA QBTOMATMYECKM npu
AOCTUKEHMM MEXAHMYECKOTO OTPAHNYUTEAS)

4-i1 OPEN - 30KpbIBAHWE CTBOPKM 2

5-11 OPEN - TOpMOXEHME NPU  3AKPbIBAHWKM  CTBOPKM 2
(ocTaHaBAMBOETCH QBTOMATMYECKM npu
AOCTUKEHMM MEXAHUYECKOTO OTPAHNYUTEAS)

6-1 OPEN - 3aKpbIBOHWE CTBOPKM 1

7-1 OPEN - TopMmoOXeHMe npu  30KPbIBAHWMM  CTBOPKM 1
(ocTaHaBAMBOETCH QBTOMATHMYECKM npu
AOCTUXKEHUM MEXAHNYECKOTO OrPAHUYUTEAS)
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AMcCnaen  nepectaHeTr  Muratb, BOPOTA  TOTOBbI K

SKCMAYATALMM.

MpumeyaHue: « KomaHAa NPOrPAMMMPOBAHMS
TOPMOXEHMA  AOAXKHA  MOAQBATLCA  AO

AOCTMKEHMS MEXAHMYECKOTO ONPAHMYUTEAS
AAS MIPEAOTBPALLIEHMS  YAQPQA  CTBOPKOM

OrPAHUYUTEAS  HA  OOAbLLIOM  CKOPOCTU
(byaet MHTEPMNPETUPOBATLCSH Kak
MOCTOPOHHMI OBBLEKT).

o [l[oM  HAAMYMM  TOABKO OAHOM  CTBOPKM
HeobxoAMMO BbIMOAHMTh BClO
MOCAEAOBATEABHOCTh  AEUCTBUM.  [locae

OTKPbITHS CTBOPKM MoaauTe KomaHay OPEN
5 pa3, CTBOPKQA HAYHET 3AKPbIBATHCSH, 3ATEM
MPOAOAXKMTE MPOrPAMMMPOBAHME.

6.3.4. OBYYEHUE NMPU PABOTE N C AATYNKAMU GATECODER, M
C OKOHEYHbIMU BbIKAKOYATAIMU

O06y4yeHne npum pabote m c aatumkamm Gatecoder, 1 cC
OKOHEYHbIMM  BbIKAIOHATEAIMM  MOXKET OblTb  BBIMOAHEHO
ABYMS CMTOCOBAMMU:
MpocToe ob6y4eHne:
BboinoAHUTE 0OOyd4eHMEe MO AHAAOTMM C OBydYeEHMEM C
OKOHEYHbIMM BbIKAIOYATEAIMM. AaTumkm Gatecoder B aTom
CAY4OE MCMOAB3YIOTC TOAbKO B KAYECTBE AETEKTOPOB
CTOAKHOBEHMS CTBOPKM C MOCTOPOHHUMM OOBEKTAMM.
MoaHoe oby4eHune:
BbIMOAHUTE OBOYy4eHME NO AHAAOTMKM C OBydeHmem C
OKOHEYHbIMM BbIKAIOHATEAIMU. AaTumkn Gatecoder B aTom
CAYY4OE MCMOAB3YIOTCS TOABKO B KAYECTBE AETEKTOPOB
CTOAKHOBEHMS CTBOPKM C MOCTOPOHHUMM OBBEKTAMM.
MpumeyaHue: o ECA HEKOTOPBIE OKOHEYHbIE BbIKAKOYATEAM
He MCMOAb3YIOTCH, MHUUMMpymTE
TopMmoxeHmne komaHaor OPEN (kotopas
3AMEHSET OKOHEYHBIM BbIKAIOYATEAD).

o [l[oM  HAAMYMM  TOABKO OAHOM  CTBOPKM
HeobXoAMMO BbIMOAHMUTb BCIO
MOCAEAOBATEABHOCTL  AeUCTBMM.  [locae

OTKPbITUS CTBOPKM MoaamuTe KOMaHay OPEN
5 pa3, CTBOPKA HAYHET 3AKPbIBATLCSH, 3ATEM
MPOAOAXKMTE MOOrPAMMUPOBAHME.

7. TECTUPOBAHUE ABTOMATUYECKOW CUCTEMbI

NMocae 3aBepLUEHUs  MPOTNPAMMMUPOBAHMS
KOPPEKTHOCTb PABOTbI CUCTEMBI.

Hanboaee BOXHbIM 4BAFETCS MPOBEPKA OAEKBATHOCTU
HOACTPOMKM CUAbI OTKPbLIBAHMS/3AKPbIBAHMS M KOPPEKTHOCTH
PABOThI YCTPOMCTB ©€30MACHOCTM.

nposepbTe
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Ta6amua 3/a

FAAC

AOTUKA “A” KOMAHAA
coctome | _omester | omestes | oron | T Ve SO oeT
BP0 | e hocob seyac (1) saomeeiat ocns noyae (1) (sanper o) HOTPEBUM | (sanper oripeisai) | BoITONeHa
OTKPbITO (MAY3A)|  npoaneHue nay3si (1) npoznexue nayssi (1) HeT peakuum npoqﬂeHme(alganysgﬁ;}o;:g;a:g;meum @ roput
SAKPBIBAHUE OTKprS::I/'?eng'?:ngOK (1) OTKprggA:I/JIJén g::g;m (1) %?P?ETOBZ? HeT peakun oM pasgen 5.2 6#3&(25%%%&;?;:1:? muraet
OTKPbIBAHUE HeT peakuuy (1) ”fa""(gﬂgzm%e HeT peaKLym 6?3523%%%233‘)%2%6 ropuT
3ABJIOKUPOBAHO 3aKpbIBaHWE CTBOPOK/CTBOPKM (3an;eel g?fgﬂggmﬂ) HeT peakuuu (3an;eel g?f;;(&ggumn) roput
Tabaunua 3/b
AOTUKA “S” KOMAHAA
coctome | _omeeen | onowtes | cron YT EEIOIA e YO oA VTR SO goeTY et
BAPIT0 | e hoosFovast | sotpbimains ioons oy (samper onpbisars) Her pea (samper Onipbisaus) | BKTIOveHa
OTKPBITO (MAY3A) 3aK;gg:ﬂSg '::ﬂl':gpok 3a|<g§“a”§ﬁ3§ T::ggpkm HeT peakyun 3égp“bg2$H(;4T?<;SSgalﬂsﬂ(): roput
SAKPLIBAHVE OTKS:I'SgﬁSee HC"“I'g(e)pOK OTKg;g:ﬁﬂg ?"I"gngM %gﬁg&ﬂ? HeT peakLun om pasaen 5.2 6#851?5%%%&2(0%%%?4%6 wraer
OTHPLBANE | roveence | revesewoe oo | o e o
3ABINIOKMPOBAHO 3aKpbIBaHWe CTBOPOK/CTBOPKM (3an;eel g?f;‘:}ggmﬂ) HET peakuum (3an;gl g?f;‘:}ggmﬂ) roput
Ta6amua 3/c
AOTUKA “E” KOMAHAA
coctome | omees | omeetos | cton [T EEIOIAGaE YO gAY VTR SO goCT et
3AKPbITO OTKpbIBaHWE CTBOPOK OTKpbIBaHWe 1 CTBOpKM (aangg gff’;("jggwﬂ) HeT peakuuu (aangg gff’;("jggwﬂ) BbIKIIOYeHa
OTKPLITO 3aKS§'§§ﬁﬂee T:Fr‘(a)ngK 3akg;g:ﬂgg ﬂggpkw HeT peakiun (3angg g?fggggum) roput
3AKPbIBAHUE OTKSS';:ﬁS:HC'T'gngK OTKprsg:vflepg::ggm 1 %(g;:%?ﬂ'? HeT peakLyn oM pasgen 5.2 6#&'(]22 %%'E%Tgﬂﬁpﬂ%me MuraeT
OTHPbIBAHME e el
BB IOKHP OB A0 | Cciats oAt no Sy miye) (aanper Orpenasus)| T Peaku (sanper oripuians) ropT
Tabaunua 3/d
AOTUKA “EP” KOMAHAA
R I O N 5.7 5 i3
3AKPbITO OTKpbIBaHWE CTBOPOK OTKpbIBaHMe 1 CTBOPKM (3an;g g?l?;;(ﬂggmn) HeT peakLuun (3an;g g’?l?[;(ﬂggHMH) BbIKIIoYeHa
OTKPbITO SaKPbIB:r-?l/’lweegjl'-l;OHpH(?K(/eCTBOPKM (33ﬂg§; gTe'?l;(aggHV‘ﬂ) (33”;‘? gs'g;(‘jgg“”“) ropT
3AKPbIBAHUE %JSSTOB?AK: %‘ggg&ﬂf HeT peakuun cM pasgen 5.2 6#&'(]?"2 %%Kcac'.rgﬂgpal’j_'lﬁme muraet
OTIPIBAHE cernone oy retpoay | CHSBO8E oHOEEE | o
SASTOPORANO| (e v Yt sy Bt s, g o o] ot oot | o
Tabauua 3/e
AOTUKA “B” KOMAHAA
S e N T 7 59 5
3AKPBITO CrB0pOH i Craopi HeTPERUM | (sanper GripumieA) | (samper Onipbir-A) | (sanper OnipbitB) | (sanper OnipbiriA) | BoIIONeHS
OTKPbITO HeT peakim cmo?)?)'f(p;hav? grseopkw (3ank;‘)eeTTpC?Ta|$SlTAb-B) (3ank;‘)eeTTpC?Ta|$SlTAb-A) (3an?)%TTpC?Ta»f;l)-‘;lTAb-B) (3an;g; %?T?(T)Lém-B) roput
3AKPbIBAHUE ”gx(gﬁgzm%e HeT peakuvu ocraHoRKa HeT peakumu ?g;ﬁ;g?'gﬂgrﬁzg’; ég;gg?%?éﬁﬂf_%g) MuraeT
OTKPbIBAHUE HeT peakuum HeT peakuun AeicTaN (3an}:)eeTTpC?Ta|$|:4|lTAb-A) HeT peakumu ég;gg?%?éﬁﬂi%g) roput
SABNOKVPOBAHO crggg%wac?:ggm crgg'r()%illiaT:(M)SKw (:aan;(-‘?rT ?}?SS?S—NB) (3anr;)eeTTpC()eTaKKpu:||¥|b—A) (3ar|Hp%TTpC?TaKK;I)-mb—B) (3an;eerT ?fé(ﬂ?f-A/B) roput
Tabanua 3/f
AOIUKA “C” YAEPXUBAEMAS KOMAHAA KOMAHAA
coctomme | omeees | omewtes | cron |TOToR T Yo o VT oo o
3AKPBITO CTBO?)I)T(pv‘TLBv? ggaeopm HET peakunm (3an?)%TTpOeTaKKpu'bwb-A) (3anT)%TTpOe$KK;|)ﬂ¥Ib-A) (aan%%?pgfwfb-s) (aan%%?pgfwfb-m BbIkTio4eHa
OTKPbITO HET peakuin CTEO?)%T(pl:JI'IBlf ::ISODKM (3an%%TT%)eTaKKpubv||¥|b—B) (3anr;‘)eeTTFg$K%‘|:¥|b-A) (3anr;)eeTTFg$KK;S¥L—B) (3an?)g %eT?(';()LéTTMb—B) roput
WERBANE | oo wona | Moo | s il | craioq e | uraen
OTUPbIBAHHE ity et | ameeieos | verpenam | sooroneti T oo

(1) EcAm AGHHQS COYHKLMS MOAAEPXKMBAETCS, TO BPEMS MAY3bl MPOAAEBAETCS AO KOMAHAbLI COPOCA (QOYHKLMS TaMMmepa).
(2) EcAm ocTaTOK NAY3bl MEHBLLIE 5 C, TO MOCAE BOCCTAHOBAEHMS YCTPOMCTB BE30MNACHOCTH, BOPOTA 30KPOIOTCS Yepes 5 C.
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